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Abstract

This paper develops a preliminary dyadic formalism for volunteer and support relations within
Generative Relational Theory (GR). The ordinary claim that one subject supports another already
presupposes subject individuation, relational history, manifestation, epistemic access, action attribu-
tion, need and value judgment, authorization, and normative interpretation. The paper reconstructs
these conditions before treating “support,” “need,” “good,” “beneficiary,” or “consent” as settled
categories. At a declared analytical resolution, the dyad is represented by two history-bearing GR
subject-spacetimes within a coupled relational configuration. A labelled 2-complex supplies one can-
didate discrete representation; spin-foam-inspired histories and operator-algebraic realizations enter
only as optional model layers under ontological suspension. The formalism distinguishes ontologi-
cal, relational, and manifestation reality and treats relational–manifestation mappings as historically
variable. Mutual manifestation and recursive theory-of-mind structures provide the epistemic inter-
face, while action is reconstructed as a derived object with provenance, attribution, manifestation,
and subject-relative epistemic profiles. Need, value, aesthetic, and normative judgments remain
separately typed and potentially divergent. Typed partial maps and local algebraic structures then
support the analysis of procedure, consent and refusal, asymmetry, feedback, revision, and emergent
structures such as trust and recognition. Finite dyadic illustrations and a layered verification architec-
ture clarify what follows from the formal construction and what still requires empirical, normative,
or ontological argument. The contribution is a philosophical-formal foundation for later work on
triadic relations, subject co-formation, psychoanalytic structure, aesthetics, justice, ethics, political
economy, power, and historical relational dynamics.

Keywords: volunteer relations; Generative Relational Theory; dyadic formalism; relational epistemol-
ogy; action provenance

1

mailto:huangwanhong@serendip.ngo


DR
AF
T

Discussion Paper Note

This manuscript belongs to a broader Generative Relational research programme on volunteer and aid
relations. Its immediate task is foundational. It develops the minimal dyadic architecture required before
later papers address triadic mediation, subject co-formation, psychoanalytic dynamics, the aesthetics of
support, relational justice, volunteer ethics, political economy, power, and historical trust formation.

The manuscript is intentionally comprehensive in conceptual depth while restricted to two focal
subjects. The restriction does not imply that real volunteer relations are ordinarily isolated dyads. It
creates a minimal domain in which the relations among subject history, manifestation, epistemic access,
theory of mind, action provenance, evaluative formation, consent, refusal, asymmetry, and relational
emergence can be stated before third-party institutions and wider social systems are introduced.

The mathematical resources used in the paper are modeling languages. A labelled 2-complex, spin-
foam-inspired history, local operator algebra, field representation, category, groupoid, or dynamical sys-
tem does not establish the ultimate ontology of volunteer relations. GR retains ontological suspension
while asking whether these structures permit precise, revisable, and formally inspectable representations
of historically generated relational processes.

The paper also distinguishes formal construction from empirical validation and normative settlement.
A formally coherent representation can clarify what must be specified for an aid relation to be modeled,
yet it does not by itself show that a concrete volunteer setting instantiates the model, that a support action
is ethically justified, or that a manifested need corresponds to a normatively valid claim. Those questions
remain available for later empirical, interpretive, and normative work.

Responsible Use and Rights Reservation

The author encourages good-faith discussion, criticism, independent inquiry, and responsible use of the
material in this work. Separately from the licence’s terms, the author asks users to consider foreseeable
harms when adapting or applying the proposed framework. This ethical request leaves the licence’s
permissions and legally authorized uses unchanged.

The author retains the rights preserved under CC BY-NC 4.0 and may pursue remedies to which the
author is legally entitled for breach of the licence or violation of the author’s independently applicable
rights. Reuse remains independent from authorial endorsement. Third-party rights require authoriza-
tion from their respective holders where applicable. Copyright exceptions and limitations remain fully
available.
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Notices

Status. This discussion paper presents a complete revised version of a preliminary formal inquiry into
dyadic volunteer relations in Generative Relational Theory. Definitions, representations, examples, and
research interfaces remain open to revision as the wider programme and future empirical applications
develop. Public circulation does not constitute peer review, empirical validation, or normative settlement.

Licence. Except where otherwise indicated, copyright 2026Wanhong Huang. This work is made avail-
able under the Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC
4.0).

Statement on the use of language models. The exploratory discussions and preparation of this paper
involved OpenAI’s ChatGPT. ChatGPT supported exploratory dialogue, formal reconstruction, argumen-
tative criticism, source discovery followed by website verification, drafting in LATEX, and compilation
and consistency checks. The author selected the research questions, directed and approved the theoret-
ical commitments and epistemic status of the claims, and bears sole responsibility for the manuscript,
including its definitions, formal constructions, arguments, conclusions, and errors. Authorship credit
remains with the human author.
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1 Introduction

Volunteer action is often described through a compact relational form: one subject supports another. The
description is practically useful, yet it conceals a substantial theoretical burden. Before an intervention
can be identified as support, a theory must already have distinguished the relevant subjects, identified an
event as an action, attributed that action to one or more sources, interpreted a condition as a need, formed
some judgment concerning what may count as good for the affected subject, and determined how request,
permission, refusal, competence, and responsibility bear on the interaction. The apparent simplicity of
the dyad therefore depends upon prior relational, epistemic, normative, and historical articulation. This
paper develops a preliminary formal architecture for making that articulation explicit within Generative
Relational Theory (GR).

The motivation is philosophical before it is technical. Concepts such as volunteer, helper, suppor-
tee, beneficiary, need, assistance, consent, and good commonly enter social analysis after their practical
meanings have already stabilized. That stabilization can make the concepts appear primitive even when
their applicability depends upon a longer process of recognition, interpretation, role formation, com-
munication, institutional inheritance, and repeated interaction. A volunteer can believe that an action
benefits another subject while the other subject rejects the action, interprets its meaning differently, or
understands the relevant need through a different normative vocabulary. Two observers can agree that
a material transfer occurred while disagreeing about whether the event constituted aid, intrusion, obli-
gation, reciprocity, compensation, care, or control. A subject can intentionally perform an action while
possessing only a partial account of the history through which that action became desirable, available,
or intelligible. These possibilities indicate that the dyadic relation cannot be adequately represented by
attaching a scalar value to an already constituted action between already constituted actors.

The paper is adjacent to several established literatures without reducing its object to any one of them.
Sociological research commonly treats volunteering as freely given time directed toward another person,
group, or cause and distinguishes it from more spontaneous helping, while functional approaches show
that sustained volunteering can serve heterogeneous motives rather than one unitary altruistic function
[15, 3]. Care ethics places caring practices within moral and political relations, and relational-autonomy
scholarship emphasizes that agency and autonomy are socially constituted rather than adequately rep-
resented by self-sufficient individuals [14, 10]. Work on epistemic injustice and recognition further
shows why credibility, interpretive resources, and socially mediated recognition can matter to normative
and relational analysis [5, 8]. Paper I does not attempt to synthesize these traditions substantively. Its
narrower contribution is formal: it asks which typed objects and historical relations must be available
before a dyadic support interaction can be represented without silently fixing its subjects, motives, needs,
meanings, authority, or value.

GR supplies a distinctive starting point for this reconstruction. The subjects conventionally denoted
by A and B are not treated as point-like entities whose identities precede their histories and relations.
At a selected analytical resolution, each subject is represented as a history-bearing relational spacetime
whose present capacities, vulnerabilities, expectations, interpretations, and available continuations de-
pend partly upon accumulated relational structure. The dyad is consequently embedded in a coupled
configuration containing the histories of both subjects together with the interfaces through which they
become mutually manifest and capable of affecting one another. A labelled 2-complex provides one
candidate discrete representation of such a history-bearing configuration. Spin-foam-inspired structures
can provide a more specialized realization of labelled histories where their additional architecture is ana-
lytically useful. These representations remain formal resources under ontological suspension rather than
claims that social subjects possess a quantum-gravitational ontology.

This treatment also changes the status of the labels supporter and supportee. They identify relational
positions within a historically situated configuration rather than exhaustive identities of the participating
subjects. A subject can occupy a supporter position in one interaction, a supportee position in another,
several positions simultaneously, or a position whose meaning changes through the relation itself. Re-
peated interaction can stabilize a role, weaken it, reverse it, or reorganize the relation so that an initially

4



DR
AF
T

asymmetric helper-recipient pattern becomes a more reciprocal form of participation. The formalism
must therefore be able to represent the formation and transformation of roles without identifying a sub-
ject with the role that the subject temporarily occupies.

The same requirement applies to action. A support action should not enter the formalism as an atomic
primitive whose origin, attribution, and meaning are transparent. A relational process can become indi-
viduated as an action only after some structure permits the event to be distinguished, tracked, attributed,
and interpreted. The action can be initiated by the would-be supporter, elicited by a request or mani-
festation from the supportee, jointly negotiated, generated through an established role, mediated by a
norm, triggered by affect, sedimented through repeated practice, or distributed across a wider relational
structure. Its executor, initiator, generator, and publicly recognized author can consequently differ. The
actor’s own account of why the action occurred can also differ from the other subject’s attribution and
from a later reconstruction of the action’s generative history. Paper I therefore treats action provenance
and action epistemology as components of the dyadic formal problem rather than as psychological sup-
plements added after the action has been defined.

The epistemic problem is equally central. A history-bearing subject does not ordinarily gain transpar-
ent access to the relational state of another subject. The other becomes available through manifestations:
speech, gesture, bodily condition, silence, documents, requests, refusals, institutional classifications, re-
curring practices, material traces, and other context-dependent forms. Observation of a manifestation
remains distinct from knowledge of the relation that produced it. Interpretation adds further structure,
and theory-of-mind reasoning adds another layer of modeled beliefs, intentions, preferences, expecta-
tions, and judgments. The supporter may therefore act on a model of the supportee rather than on direct
access to the supportee’s relational condition. The supportee simultaneously constructs models of the
supporter, including models of the supporter’s intentions, competence, reliability, and normative orienta-
tion. Higher-order structures arise when each subject models how the other subject models the relation.
A dyadic formalism that omits these recursive epistemic relations risks converting uncertainty, disagree-
ment, and misrecognition into hidden assumptions of the model.

The paper connects this epistemic architecture with GR’s distinction among ontological reality, re-
lational reality, and manifestation reality. Claims concerning ultimate ontological reality remain sus-
pended. Relational reality provides the principal positive level of analysis: historically constituted struc-
tures can be treated as relationally real when the adopted model identifies them as sufficiently persistent
and causally or generatively efficacious within the relevant domain. Manifestation reality concerns the
context-dependent forms through which such structures become presented, expressed, observable, insti-
tutionally legible, or actionable. The relation between relational and manifestation realities is neither
assumed to be one-to-one nor treated as historically fixed. One relational structure can support several
manifestations, similar manifestations can be compatible with different relational structures, and a man-
ifested classification or role can later become part of the relational structure when it acquires sufficient
persistence and efficacy. The mapping between relational and manifestation levels is therefore itself a
possible object of historical change.

This three-level architecture applies throughout the paper. Trust, for example, can be analyzed as
a historically stabilized relational structure while its manifestations vary across reassurance, disclosure,
delegated discretion, reduced monitoring, or silent reliance. Consent can be manifested through words,
signatures, conduct, or withdrawal, while its relational significance depends upon competence, infor-
mation, refusal capacity, dependency, and the history of the interaction. A role can manifest through a
title or recurrent behavior while remaining relationally unstable. A norm can manifest through a rule
statement, convention, sanction, or vocabulary while its relational formation remains contested. The
paper therefore asks, for each major concept, how its relational realization, manifestation, epistemic ac-
cessibility, and historical trajectory should be distinguished. Ontological suspension remains in place
throughout that analysis.

Need and good require particular care because volunteer action is commonly justified through them.
A condition experienced or manifested by the supportee does not arrive already labeled as a need. The
supportee can form a judgment concerning the condition, the supporter can form a different judgment,
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and interaction can produce a provisional shared judgment that neither side possessed at the beginning.
These judgments can draw upon bodily states, preferences, capabilities, prior commitments, professional
knowledge, cultural expectations, legal categories, practical constraints, and historically stabilized norms.
The resulting need judgments can converge, remain partially aligned, or conflict. Their formation should
remain distinguishable from the further question of whether a need claim is normatively valid.

Goodness judgments have a similar structure. The supporter can judge that an action is good for
the supportee while the supportee evaluates the same action differently. An intervention can provide
an immediate material benefit while altering autonomy, dependence, dignity, trust, role structure, or
later generative capacity. An action can also benefit the supporter by generating meaning, connection,
recognition, competence, or a stable relational position. These possibilities do not reduce volunteering
to self-interest. They show that the normative object is richer than a one-directional transfer whose value
can be read directly from the intention of the helper or from one short-term consequence. The paper
accordingly treats goodness judgments as typed and subject-relative evaluative objects before later work
asks how competing judgments should be assessed.

Aesthetic and affective formation belong to the same minimal architecture. Support can be mani-
fested through timing, pacing, tone, gesture, spatial arrangement, restraint, delicacy, reciprocity, silence,
or the form in which a resource is offered. Such manifested structures can become salient before either
subject articulates an explicit judgment that the interaction is fitting, dignified, graceful, awkward, in-
trusive, humiliating, excessive, cold, or otherwise aesthetically charged. Explicit aesthetic vocabularies
can subsequently reorganize attention and alter later manifestations. The present paper preserves this
recursive possibility without reducing normative judgment to aesthetic response. A later paper will ex-
amine the aesthetics of volunteer support directly; the current formalism requires only enough structure
to represent pre-explicit differentiation, explicit judgment, and their possible historical co-formation.

The formal programme is therefore layered. At the highest level, the paper inherits a GR commit-
ment to make the assumptions of a model visible before stronger mathematical structure is introduced. A
global metric, additive comparison, probability distribution, or Hilbert space is not treated as a free start-
ing point for heterogeneous relational objects. At a lower and more concrete level, the dyadic relation is
represented through history-bearing configurations, admissible regions, relational interfaces, manifesta-
tions, epistemic constructions, and typed partial transformations. Local algebraic structure is introduced
where composition requires it. Operator-algebraic representations, state functionals, open-system maps,
and representation-dependent Hilbert-space constructions become available only after their domains and
interpretive roles have been specified. Field-theoretic language is reserved for cases in which region-
indexed data satisfy coherent restriction, overlap, transport, and realization conditions. This ordering
permits the paper to use mathematical resources from operator algebra, field theory, discrete geometry,
and spin-foam-inspired history models without identifying any one of them with the final ontology of
volunteer relations.

Partiality is especially important in the minimal dyad. A request can be meaningful only under some
communicative conditions. Consent can be undefined when the relevant object of consent has not been
specified. A transformation available before an intervention can cease to be available after the interven-
tion changes the relational configuration. A comparison between the subjects can be meaningful in one
dimension and unavailable in another. An observed silence can support several interpretations without
selecting one automatically. The formalism therefore treats domains of applicability as part of the struc-
ture rather than assuming that every operator acts globally. This discipline also separates undefinedness
from refusal, prohibition, ignorance, and zero effect, which carry different relational meanings.

The dyad is minimal in actor count while remaining conceptually nontrivial. With only two focal sub-
jects, the analysis already encounters subject history, role formation, private and shared manifestations,
recursive theory of mind, action provenance, consent, refusal, uncertainty, competing judgments of need
and good, aesthetic differentiation, normative disagreement, asymmetry, feedback, and emergent struc-
tures such as trust, recognition, reciprocity, dependence, standing, and obligation. Introducing a third
participant would add mediation, witness, public recognition, brokerage, indirect trust, accountability,
coalition, and other irreducibly triadic structures. Those extensions deserve a separate formal treatment.
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Restricting Paper I to the dyad therefore protects the analytical boundary while retaining enough com-
plexity to test whether GR can represent the interaction of subject, knowledge, action, normativity, and
history within one coherent architecture.

Six objectives guide the construction. The paper builds a minimal dyadic GR system for volunteer
and support relations; represents the focal subjects as history-bearing relational spacetimes rather than
point actors; applies the three-level GR architecture systematically across the dyad; reconstructs action as
a provenance-bearing derived object; formalizes mutual manifestation, recursive theory of mind, evalua-
tive formation, authorization, feedback, and revision; and develops a typed partial-map and local-algebra
architecture capable of supporting later emergent structures. These objectives yield four principal con-
tributions: a three-level dyadic formal architecture, a history-bearing account of subject and action, a
relational epistemology of support, and a compositional strategy linking relational spacetime, local alge-
braic dynamics, ordered interaction histories, and model-relative emergence. The concept inventory and
type discipline serve as infrastructure for the wider volunteer-relation programme.

The scope remains deliberately foundational. Paper I does not claim an empirical theory of volunteer
behavior, a completed moral theory of aid, a just-distribution criterion, a general psychology of helpers,
or a final ontology of social action. The formal constructions are candidate representations whose ade-
quacy depends on typing, application-specific interpretation, empirical identification where relevant, and
later normative argument. Subsequent papers can therefore revise the carriers, enrich subject formation,
develop psychoanalytic and aesthetic hypotheses, introduce explicit justice and ethics criteria, incor-
porate political-economic structure, and model longer historical dynamics without treating the present
architecture as closed.

The remainder of the manuscript proceeds by progressively specifying the dyadic architecture. The
next sections clarify the analytical scope and formal burden of volunteer relations, provide the mathe-
matical and GR background required by the construction, and develop the three-level reality framework.
The paper then defines history-bearing subject spacetimes and supplies a comprehensive inventory of
conceptual objects in the minimal dyad. Subsequent sections formalize mutual manifestation, epistemic
access, recursive theory of mind, action genesis, interactive procedures, evaluative and normative for-
mation, consent and refusal, and typed relational asymmetries. The later formal sections develop local
algebraic dynamics, historical composition, cross-level revision, and emergent dyadic structures before
presenting a labelled 2-complex realization and a spin-foam-inspired specialization. Finite illustrations
test the internal architecture, while the discussion and limitation sections identify the interfaces to later
metaphysical, psychoanalytic, aesthetic, ethical, political-economic, and historical work. The resulting
programme treats the statement that one subject supports another as the beginning of formal inquiry
rather than as a primitive description whose conceptual structure can be assumed in advance.

2 Dyadic Volunteer Relations: Analytical Scope, Formal Burden

This section specifies the local research object that the remainder of the paper will formalize. Its role
is to separate the ordinary-language intelligibility of volunteer support from the stronger commitments
required by a generative-relational model. The objective is therefore neither to provide a universal socio-
logical definition of volunteering nor to settle whether a particular intervention is ethically justified. The
section instead identifies the minimal relational conditions under which a two-subject support interaction
can become an object of formal inquiry. The discussion proceeds through the local meaning of volunteer
support, the provisional status of supporter and supportee positions, the derived character of aid-related
categories, the individuation of interaction and action, the dyadic boundary, and the formal obligations
generated by that boundary. The method is conceptual and reconstructive: apparently simple terms are
unpacked into the relational distinctions that later sections will type more precisely.

Table 1 summarizes the principal burdens carried by the ordinary statement that one subject supports
another. The table is intentionally pre-formal. It does not yet assign mathematical types to the listed
objects. Its purpose is to show why the statement cannot serve as the primitive description of the model
without silently fixing questions that the paper intends to examine.
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Table 1: Principal formal burdens concealed by the ordinary description that one subject supports another.
Apparent term Hidden formal question Reason the question remains open

Subject What permits a participant to be tracked
as the same relational being across an
interaction history?

GR treats subject identity as
history-bearing and
representation-dependent rather than as a
primitive point label.

Supporter /
supportee

What relation assigns these positions, and
how stable are they?

A role can be provisional, disputed,
reciprocal, reversed, or dissolved through
later interaction.

Action What event counts as one action, who
generates it, and who is its author?

Execution, initiation, intention,
attribution, and generative provenance
can diverge.

Support What makes an action support-oriented
rather than merely causal,
helpful-looking, intrusive, or
role-compliant?

Support is partly an evaluative and
relational classification whose
applicability can differ across
perspectives.

Need Whose judgment identifies a condition as
requiring support?

The supportee, supporter, and later joint
inquiry can generate different need
judgments.

Good Relative to which subject, relation,
horizon, and evaluative structure is an
outcome treated as good?

Material benefit, autonomy, dignity,
dependence, trust, and later generative
capacity can vary independently.

Consent What exactly is authorized, under what
capacities, and for how long?

Request, permission, compliance,
endorsement, refusal, and withdrawal are
distinct relational events.

Outcome Which consequences belong to the action,
and over what historical horizon?

Immediate, delayed, indirect, reversible,
and relation-changing effects can differ.

Relation What persists after the local act has
ended?

Trust, expectation, obligation,
dependence, recognition, and role
structure can be generated by the
interaction itself.

2.1 Volunteer Support: Local Analytical Object

The expression volunteer support is used here as a local analytical designation for interactions whose
participants, attributions, and normative status remain partly open to inquiry. Sociological accounts
often characterize volunteering through freely given time directed toward another person, group, or cause,
while also distinguishing it from adjacent helping practices [15]. The present paper adopts no universal
sociological definition. It retains only the relational features needed to formalize a support-oriented
dyad across humanitarian, community, educational, health, mutual-aid, religious, emergency, cultural,
advocacy, companionship, and related settings.

The first retained feature is directed practical relevance. Some event or process is taken, by at least
one participant or by the analytical model, to bear upon another participant’s condition, possibilities,
capacities, vulnerabilities, or relation to the surrounding configuration. This practical relevance does not
establish that the event is beneficial. It identifies a candidate domain in which support-related judgment
can arise. A well-intended intervention can be rejected, a requested intervention can produce harmful
consequences, and a materially useful action can stabilize an objectionable dependency. The formal
object therefore begins with support orientation or support attribution, while successful support remains
a later evaluative question.

The second retained feature is partial voluntariness on the side provisionally occupying the supporter
position. Volunteer motivation is empirically plural rather than exhausted by one altruistic function [3].
A participant can also act under moral expectation, institutional pressure, reputational incentive, religious
commitment, friendship, professional identity, emergency circumstance, or accumulated role obligation
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while still describing the action as voluntary. Paper I therefore avoids a scalar essence of voluntariness
and requires instead that the provenance of participation remain representable.

The third retained feature is relational openness. A support interaction can change the participants
and the relation through which support becomes possible. Repeated assistance can generate trust, de-
pendence, recognition, resentment, obligation, reciprocity, competence, or a revised understanding of
need. A requested act can become the beginning of a durable relation; an established relation can make
later support possible without explicit request; a role initially understood as helper-recipient can later
become reciprocal participation. The object of analysis is therefore not merely a transfer at one moment.
It is a historically situated interaction whose consequences can include changes in the conditions of later
interaction.

Remuneration and the boundary between volunteering and adjacent prosocial practices remain sec-
ondary to the present formal problem. Unpaid participation is important to ordinary usage, yet payment
status alone does not settle provenance, role pressure, epistemic access, consent, or relational conse-
quence. Courteous gestures, caregiving, solidarity, donation, emergency intervention, and professional
support can overlap with the modeled structure without being classified identically in every domain. Pa-
per I therefore asks a prior question: when an interaction is treated as volunteer support, which relational
objects must be available for that treatment to become formally intelligible? Political-economic and
domain-specific classification questions are deferred.

2.2 Supporter-Supportee Position Structure

The labels supporter and supportee refer in this paper to relational positions rather than complete iden-
tities of the participating subjects. This distinction is necessary because the same subject can occupy
different support positions across relations, across stages of one relation, or simultaneously within dif-
ferent dimensions of the same interaction. A person can provide technical knowledge while receiving
emotional support; a recipient of material assistance can possess superior local knowledge; a volunteer
can depend upon the supportee for recognition, access, interpretation, or belonging. The relational posi-
tions therefore identify a local organization of the interaction rather than a total hierarchy between two
persons.

A supporter position is provisionally present when a participant is recognized, by self-attribution,
other-attribution, shared procedure, or analytical reconstruction, as contributing an action or resource
oriented toward a support-related transformation. A supportee position is provisionally present when
another participant is recognized as the focal subject whose condition, possibilities, capacities, or relation
is expected to be affected in a support-relevant way. Both descriptions remain revisable. The paper will
later distinguish self-recognition, other-recognition, jointly stabilized role assignment, and institutional
manifestation of a role. At the current stage, the distinction merely prevents the role label from being
identified with the subject itself.

The position structure can be asymmetric without being exhaustively hierarchical. A supporter can
possess greater access to one resource while the supportee possesses greater authority concerning local
meaning, personal preference, embodied experience, or the practical feasibility of an intervention. Dif-
ferent relational dimensions can therefore assign different directional structures to the same dyad. The
paper treats these dimensions separately rather than deriving a single global ranking of the participants.
This typed treatment is important for later analysis of knowledge, competence, dependency, refusal ca-
pacity, generative capacity, standing, and authority.

Role formation can also precede explicit agreement. A participant can be treated as a helper be-
cause of dress, institutional affiliation, prior reputation, physical position, group expectation, or repeated
conduct before either side has articulated the role. Conversely, a participant can explicitly claim a sup-
porter role that the other side does not recognize. Manifestation and relational stabilization can therefore
diverge. An apparent helper can fail to acquire relational standing, while a person without a visible vol-
unteer label can become a stable source of support through repeated interaction. The three-level analysis
developed later will make these distinctions explicit.
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Role persistence likewise requires explanation. Repetition can stabilize expectations so that later
actions are interpreted through an already available supporter-supportee grammar. Such stabilization
can reduce coordination costs, preserve expertise, and make assistance easier to initiate. It can also
narrow the relation when either subject becomes difficult to recognize outside the established role. A
supportee who develops new capacities can continue to be treated through an obsolete dependencymodel;
a supporter can become invested in remaining necessary; both subjects can reproduce a role because it
has become the easiest shared interpretation of the relation. Paper I does not treat these possibilities as
inevitable. It requires a formal architecture capable of representing them when they occur.

The position structure can therefore change over historical time. A relation can begin with a sharply
asymmetric allocation of resources or competence, develop reciprocal recognition, and later reorganize
into partnership. It can also move in the opposite direction, with an initially reciprocal relation becom-
ing more dependent or role-fixed. Role dissolution can itself be a meaningful outcome. In some support
settings, success can reduce the practical necessity of the supporter position; in others, continuing com-
panionship or community participation can remain valuable even after the original need has changed.
The formalism should preserve both trajectories rather than build perpetual support or planned exit into
the definition of volunteering.

2.3 Derived Categories: Aid, Need, Good, Beneficiary

Four ordinary categories deserve special restraint because they can silently place a normative conclusion
inside the description of the interaction. The categories are aid, need, good, and beneficiary. Each
can become useful after the relevant relational conditions have been specified. None is required as an
unexplained primitive of the minimal dyad.

The term aid ordinarily suggests that an intervention has a support-related orientation and some de-
fensible relation to the condition of the affected subject. The same manifested behavior can nevertheless
receive different classifications. A transfer of money can be interpreted as emergency assistance, gift,
compensation, inducement, dependency-producing support, symbolic recognition, or unwanted charity.
A physical intervention can be rescue under one set of conditions and intrusion under another. These
distinctions can depend on request, competence, role, prior obligation, cultural meaning, timing, power,
and the history of the relation. Paper I therefore begins from candidate support actions and later asks
how aid-related classifications are generated and revised.

A need likewise requires a judgment structure. Bodily condition, material scarcity, legal vulner-
ability, informational disadvantage, social isolation, impaired capability, or another state can provide
evidence relevant to need without carrying a complete normative interpretation by itself. The supportee
can judge that a condition calls for assistance; the supporter can form a different judgment; a professional
or institution can supply a vocabulary through which the condition becomes legible; repeated interaction
can alter what either side recognizes as important. The paper consequently distinguishes the condition
under study from judgments that classify the condition as a need. This separation also keeps open cases in
which the supportee’s self-interpretation deserves strong epistemic authority while still permitting later
analysis of emergency, impaired capacity, misinformation, or conflicting obligations.

The category good introduces a further evaluative layer. An intervention can improve one dimension
while worsening another. Material security can increase while autonomy contracts; immediate distress
can decline while long-term dependency grows; an awkward intervention can be materially useful while
damaging dignity or trust; a burdensome intervention can be experienced negatively in the short term
while preserving an important future capability. These possibilities do not require a single welfare metric.
They require the formalism to keep the evaluated dimensions visible and to identify whose judgment is
being represented. A supporter’s judgment that an intervention is good for the supportee is therefore
distinct from the supportee’s own judgment, from a relational evaluation of the dyad, and from any later
normative assessment that attempts to adjudicate among them.

The term beneficiary compresses these difficulties into a role noun. It can be administratively con-
venient, especially where organizations allocate resources or report programme outcomes. Within the
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present dyadic formalism, however, calling B a beneficiary before benefit has been specified can turn an
intended outcome into an assumed property of the subject. The paper therefore prefers the more neutral
term supportee for the provisional relational position. A supportee may later be shown, under declared
evaluative criteria, to benefit from an intervention. The formalism also permits the supporter to benefit,
the relation to benefit, or different dimensions of benefit to diverge. This neutrality is methodological
rather than rhetorical: it preserves the evaluative questions that later sections are designed to represent.

The derived status of these categories does not imply that ordinary participants must suspend practical
judgment until a complete formal analysis has been performed. Volunteer practice often requires action
under time pressure, uncertainty, partial information, and incomplete agreement. The formal claim is
narrower. A theory that wishes to explain or evaluate the interaction should distinguish the practical use
of a category from the conditions that justify or stabilize that category within the model. The paper’s
formal architecture is intended to make those conditions explicit without requiring practical agents to
become formal theorists.

2.4 Interaction Procedure, Action Individuation

A minimal volunteer relation contains more structure than a single act. Even a short interaction can
include encounter, observation, request, question, clarification, offer, refusal, negotiation, execution,
feedback, correction, withdrawal, or acknowledgment. The order of these events can matter. An un-
solicited intervention followed by consent is not automatically equivalent to prior consent followed by
intervention; a clarification received before action can alter the meaning of the action; a refusal after par-
tial execution can create a different relational history from refusal before any intervention occurs. The
formalism therefore requires a procedural layer in addition to an action layer.

Procedure and action should remain distinct. A procedure is an ordered or partially ordered orga-
nization of relational events through which some local question becomes actionable, contested, revised,
or settled. An action is one event or transformation individuated within that organization and attributed
to one or more sources. The same physical movement can occupy different procedural roles depending
on what preceded it, what it responds to, and what expectations surround it. Conversely, one support-
oriented procedure can be realized through different concrete actions while preserving enough relational
structure to count as the same kind of procedure for a chosen analysis.

Action individuation therefore requires a boundary rule. A theory must decide when a process begins,
when it ends, which micro-events belong to it, which subject or subjects generate it, and what counts as
the relevant unit for later evaluation. These decisions are model-relative. A donation can be treated as
one transfer event, as the visible endpoint of a longer deliberative process, as one moment in a recurring
relationship, or as part of an institutional chain. Paper I will later represent action provenance so that
these alternative resolutions can be stated rather than silently conflated.

Attribution introduces a second boundary. The person who physically executes an action need not
be the sole generator of the action. A supportee can initiate the process through a request; a supporter
can formulate the practical response; a shared norm can structure the available options; an institution can
constrain the form of execution; repeated interaction can make one response habitual. The categories
of executor, initiator, generator, and author can consequently diverge. This divergence is especially
important when responsibility, praise, blame, or authority is later assessed. Paper I treats it first as a
problem of action ontology and epistemic attribution rather than as an already settled moral allocation.

The epistemic status of the action can also differ across the dyad. Both participants can observe the
same manifested event while disagreeing about its meaning. One participant can know that an action
occurred while remaining uncertain about its intention or provenance. A supporter can describe an act as
spontaneous even when a later reconstruction identifies a long history of role formation and expectation;
a supportee can attribute strategicmotives that the supporter rejects; either side can remain partly unaware
of the consequences generated by the act. Action occurrence, action provenance, action meaning, and
action evaluation therefore require separate representation.

These distinctions support a broader GR point. An action is not merely a movement emitted by a pre-
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existing actor toward another actor. It can be a historically generated relational event whose individuation,
attribution, and significance depend upon the configuration in which it occurs. That configuration can
itself be changed by the event. The paper’s later operator language will formalize this possibility only
after the relevant domains and relational carriers have been specified.

2.5 Dyadic Boundary, Deferred Structures

The paper restricts its focal system to two subjects in order to expose the minimal relational architecture
with as little actor-level complexity as possible. This boundary is methodological. It does not imply that
real volunteer relations are ordinarily isolated from organizations, families, communities, law, markets,
professional institutions, infrastructures, or public authority. Such structures frequently shape who can
volunteer, who is recognized as needing support, which actions are permitted, which resources are avail-
able, and which interpretations become credible. The present paper treats those wider formations only
where they have already become part of the history or relational structure of A, B, or the dyadic interface.

The dyadic boundary excludes irreducibly triadic mechanisms from the core formalism. A third
participant can witness an interaction, mediate disagreement, certify competence, enforce a promise, re-
distribute reputation, broker information, translate between normative vocabularies, or convert a private
act into a publicly accountable event. These functions cannot always be reduced to properties of an A-B
relation without loss of structure. A separate paper in the research programme therefore develops the
triadic extension.

The boundary also postpones organizational and political-economic mechanisms whose primary ob-
ject is a network or institution rather than the minimal dyad. Donor chains, volunteer labour substitution,
organizational governance, state responsibility, market effects, professional regulation, public budget-
ing, and institutional power can shape dyadic interaction while requiring additional subjects, resources,
or levels of organization for adequate analysis. Paper I preserves interfaces to those questions without
incorporating them into the primitive architecture.

Several later philosophical questions are likewise deferred even though the dyadic formalism must
leave room for them. Subject co-formation requires an account of how repeated support changes the
constitution of A and B. Psychoanalytic analysis requires a fuller treatment of lack, desire, identification,
repetition, and helper-supportee positioning. Aesthetic analysis requires a theory of how manifested
form, sensibility, fittingness, dignity, and shared style become evaluatively consequential. Justice and
ethics require criteria for legitimacy, responsibility, paternalism, distribution, standing, and permissible
intervention. Political-economic analysis requires a theory of resources, unpaid labour, symbolic capital,
and relational power. Historical analysis requires a longer account of trust formation, relational nucle-
ation, path dependence, and heterogeneous value generation. The present paper contributes the dyadic
language on which those analyses can later operate.

This division of labour is important for claim discipline. A formal structure capable of representing
consent does not yet supply a complete ethics of consent. A model capable of representing dependence
does not establish that dependence is unjust. A representation of action provenance does not determine
whether a mixed motive undermines moral worth. A trust variable or relational object does not by itself
explain how trust should be cultivated. Paper I aims to make these later questions formally articulable
while preserving their independent argumentative burdens.

2.6 Formal Obligations of the Minimal Dyad

The analytical scope developed above yields a set of research obligations that guide the remainder of the
manuscript. These obligations are stronger than a list of topics because they specify what the formalism
must be able to distinguish if it is to represent the minimal dyad without collapsing central questions into
notation.

First, the formalism must represent subject persistence without treating subject identity as a timeless
primitive. A and B must be trackable across the modeled interaction while their boundaries, internal
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histories, roles, and capacities remain open to refinement. Later sections satisfy this obligation through
history-bearing subject-spacetime representations and explicit resolution choices.

Second, the formalism must separate subjects from relational positions. Supporter and supportee
positions must be assignable, contestable, revisable, and historically transformable. A role should be
capable of changing without requiring the subject itself to disappear, and a subject should be able to
occupy several role dimensions without being reduced to any one of them.

Third, the formalism must distinguish relational structure from manifestation. A manifested request,
refusal, title, gesture, silence, or visible transfer cannot automatically be identified with the complete
relational object it expresses. The mappings through which relational structures become manifest, and
through which subjects interpret those manifestations, must themselves be representable as partial and
historically variable.

Fourth, the formalism must preserve epistemic asymmetry. A’s representation of B, B’s representa-
tion of A, and higher-order theory-of-mind constructionsmust remain distinct from the relational subjects
they concern. Confidence, uncertainty, false belief, concealment, and revision should be representable
without converting them into defects of one common omniscient state description.

Fifth, the formalism must derive action from a richer event structure. Action individuation, prove-
nance, attribution, intention, manifestation, and consequence require separate types or mappings where
the later mathematics demands them. The same manifested event must be capable of receiving different
attributions or interpretations without forcing the model to choose one perspective as the primitive truth
of the action.

Sixth, the formalismmust derive need and goodness judgments rather than importing them as untyped
facts. It must identify whose judgment is represented, which relational evidence and normative resources
are available, which temporal horizon is retained, and how disagreement or revision can occur. The same
discipline applies to aesthetic and explicit normative judgments.

Seventh, the formalism must represent request, permission, consent, refusal, endorsement, with-
drawal, refusal capacity, and exit capacity as distinguishable relational objects. This obligation is neces-
sary because formal agreement can carry different significance under different information, dependency,
competence, and power conditions.

Eighth, the formalismmust preserve historical order. Procedures and actions can change the domains
onwhich later actions are defined. Ordered composition, partial composability, memory dependence, and
revision must therefore be available before stronger assumptions such as commutativity, reversibility, or
Markovian evolution are introduced.

Ninth, the formalism must allow relational emergence. Trust, recognition, reciprocity, expectation,
obligation, dependence, standing, authority, and shared norms can become sufficiently persistent and
efficacious to require representation at the relational level. Their emergence should be derived from
declared histories or constitutive conditions rather than inserted as unexplained scalar attributes of one
participant.

Tenth, the formalism must remain compatible with the three-level GR architecture. Every major con-
cept should admit a declared ontological status, relational realization, manifestation structure, epistemic
accessibility, and historical trajectory where those distinctions are meaningful. Ontological suspension
limits the metaphysical claims of the model while leaving relational and manifestation dynamics avail-
able for substantive analysis.

These obligations define the formal burden of the minimal dyad. They also explain why the later
mathematical architecture is layered. A single vector state containing “all relevant information” would
hide many of the distinctions that the paper seeks to preserve, while a single scalar utility or benefit
measure would settle evaluative questions before their objects had been specified. The paper therefore
proceeds incrementally. Mathematical structure is introduced only when a later section has identified
the relational work that the structure must perform. The next section supplies the mathematical back-
ground required for that construction at a level intended to remain accessible to readers with general
undergraduate preparation in mathematics and physics.
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Table 2: Mathematical structures introduced for the dyadic formalism. The third column states the re-
stricted role adopted in Paper I rather than the full mathematical or physical meaning of each structure.
Structure General mathematical role Role in the present paper

Partial map Transformation defined only on a
specified subdomain

Configuration-sensitive observation,
interpretation, request, refusal, action, and
revision

Semigroup action Associative composition without
requiring inverses

History-bearing composition of generative
mechanisms when reversibility is not assumed

Equivalence relation Declared criterion for treating
objects as equivalent

Typed comparison without presupposing a
metric or scalar distance

Labelled 2-complex Vertices, edges, faces, incidence,
and labels

Candidate discrete carrier for subject histories,
interfaces, and coupled relational structure

Spin-foam
architecture

Labelled two-dimensional
histories between boundary spin
networks

Structural precedent for labelled histories;
quantum-geometric semantics are not
transferred

∗-algebra /
C∗-algebra

Algebraic composition with
involution and analytic norm
structure

Optional local carrier for observables,
transformations, evaluations, or generators
when assumptions justify it

Algebraic state Positive normalized linear
functional on a C∗-algebra

Derived evaluation context rather than a
primitive global state vector

GNS representation Hilbert-space representation
induced by an algebraic state

Optional route to operator calculations after
algebra and evaluation have been specified

Local algebraic net Region-indexed family of
compatible algebras

Algebra-first organization of relationally local
formal objects

Discrete field
assignment

Local data assigned across cells or
regions

Optional distributed representation after local
carriers and coherence rules are defined

Homology Algebraic diagnostic of cycles and
boundaries

Optional diagnostic for selected structural
changes in a represented relational complex

3 Dyadic GR Dynamics: Mathematical Foundations

This section supplies the mathematical background required by the dyadic formalism developed later in
the paper. Its role is pedagogical and architectural. The intended reader is assumed to know elementary
set theory, functions, linear algebra, and the general idea of a dynamical system, while no prior familiarity
is assumed with partial maps, semigroups, cell complexes, spin foams, operator algebras, algebraic field
theory, or homology. The discussion therefore proceeds from the weakest structures used by the model
toward stronger structures that become available only under additional assumptions. The method is
reconstructive: each mathematical object is introduced together with the specific analytical burden that
motivates its later use, and physical precedents are kept distinct from their GR interpretation.

Table 2 summarizes the principal structures introduced in this section and the narrower role for which
Paper I retains them. The table is deliberately asymmetric in detail. Some structures, such as partial
maps and ordered composition, belong close to the minimal formal core. Others, such as Hilbert-space
representations and homological diagnostics, are optional specializations that become relevant only when
later assumptions justify them.

3.1 Partial Maps, Definedness, Composition

A total function presupposes that every element of its declared domain admits an output. Volunteer rela-
tions frequently violate that assumption at the level of formal description. A request may be meaningful
only when a communication channel exists; consent may be unavailable when the relevant option has
not been presented; a refusal may be impossible when no exit route exists; an interpretation may be unde-
fined when the manifestation required for that interpretation has not occurred. The formalism therefore
treats definedness as part of the mathematical data rather than as an afterthought.
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LetX and Y be sets. A partial map fromX to Y consists of a specified applicability domainDf ⊆ X
together with an ordinary function from that domain into Y . The notation used throughout the paper is
stated in Equation 1.

f : X ⇀ Y, f |Df
: Df −→ Y, Df ⊆ X. (1)

Equation 1 distinguishes an undefined input x /∈ Df from an input x ∈ Df whose image has a
substantively special value. The distinction will later separate, for example, a refusal from the absence
of a well-formed opportunity to refuse. It also prevents the symbol 0 from being used as a generic
placeholder for unavailable operations when the relevant carrier has no justified zero element.

Partial maps compose only where the first output lies inside the applicability domain of the second
map. Let f : X ⇀ Y and g : Y ⇀ Z. The natural domain of the composite is defined in Equation 2.

Dg◦f := {x ∈ Df | f(x) ∈ Dg}, (g ◦ f)(x) := g(f(x)) (x ∈ Dg◦f ). (2)

Equation 2 makes failure of composition formally informative. An earlier interaction can remove an
option, alter a role, change the relevant interface, or otherwise move the dyad outside the domain required
by a later operation. Such failure should be recorded as a change in admissible relational structure rather
than repaired by silently extending every operation to a universal domain.

A richer algebra of partial maps may later be useful. Restriction categories, for example, internalize
information about the domain on which a morphism is defined and provide an abstract language for
categories of partial maps [4]. Paper I does not require a full restriction-category construction at the
background stage. The relevant lesson is narrower: definedness can be represented compositionally, and
a model need not convert every context-sensitive operation into a total function before analysis begins.

3.2 Semigroup Composition, Historical Irreversibility

Repeated volunteer interactions require an algebra of composition even when no inverse operation is
available. A semigroup supplies the minimal standard structure needed for this purpose. A semigroup is
a set M equipped with an associative binary operation. Writing the product of m1,m2 ∈ M as m1m2,
associativity is stated in Equation 3.

(m1m2)m3 = m1(m2m3) (m1,m2,m3 ∈ M). (3)

Equation 3 concerns regrouping of an already ordered composition; it does not assert that m1m2 =
m2m1. A semigroup also need not contain an identity or inverses. These omissions are useful in history-
bearing social models because a later operation need not undo an earlier relational change.

Let S denote a carrier of configurations at an abstract modeling layer. An action of the semigroup
M on S assigns a transformed configuration to each pair (m,x). The compatibility condition with
semigroup multiplication is stated in Equation 4.

α : M× S −→ S, α(m1m2, x) = α
(
m1, α(m2, x)

)
. (4)

Equation 4 provides a highest-level compositional template. Paper I will later replace the bare carrier
S by richer history-bearing relational configurations and will frequently use partial maps whose source
and target structures can change. The semigroup language therefore supplies a constraint on composition
rather than a claim that every volunteer interaction belongs to one fixed global semigroup.

Noninvertibility and irreversibility should also remain distinct. A semigroup permits noninvertible
mechanisms, but noninvertibility by itself does not specify which relational distinctions are lost, pre-
served, or newly generated. Later GR constructions can add an equivalence relation, a history structure,
or another diagnostic when a substantive claim about irreversible loss is required. The present paper there-
fore uses semigroup composition as a minimal historical resource while leaving stronger irreversibility
claims to explicitly defined structures.
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3.3 Relational Comparison, Equivalence Structure

Many later concepts require comparison without requiring a numerical distance. Twomanifestationsmay
count as equivalent for one purpose while remaining different for another; two subject positions may be
interchangeable relative to one retained role structure and non-interchangeable relative to another. The
formalism therefore begins comparison through declared equivalence rather than through an assumed
metric.

LetX be a set of objects available to a local analysis. An equivalence relation∼κ onX is reflexive,
symmetric, and transitive. The index κ records the relational content retained by the comparison. The
three defining conditions are collected in Equation 5.

x ∼κ x,

x ∼κ y =⇒ y ∼κ x,

x ∼κ y and y ∼κ z =⇒ x ∼κ z.

(5)

Equation 5 does not determine the content of κ. An application may retain role structure, historical
provenance, actionmanifestation, outcome type, or another declared family of relations. The same pair of
objects can therefore be equivalent relative toκ1 and non-equivalent relative toκ2. This indexed structure
is essential for the later treatment of action identity. Two materially similar transfers, for example, may
be equivalent when the analysis retains only transferred resources while becoming non-equivalent when
consent or provenance is included.

A metric d : X × X → R≥0 can be added when a meaningful quantitative geometry has been
justified, but it is stronger than the equivalence structure required at the present stage. In particular,
a metric imposes numerical comparability and symmetry of distance. Paper I therefore does not use
distance notation for epistemic, normative, or relational discrepancies unless the corresponding carrier
and comparison rule have been independently specified.

3.4 Discrete Complexes, Labelled 2-Complexes

A graph records vertices and edges. The dyadic GR programme requires a richer carrier because histories
can involve higher-order incidence relations, closed interaction patterns, shared interfaces, and local
regions whose internal organization should remain visible. A two-dimensional cell complex supplies
one candidate discrete representation. Standard treatments of CW complexes and cellular homology
provide the underlying topological vocabulary [7].

For the purposes of this paper, a finite labelled 2-complex is represented schematically by the tuple
in Equation 6.

K := (V,E, F, ∂, λ). (6)

In Equation 6, V is a set of vertices, E a set of edges, F a set of faces, and ∂ records the incidence or
attachment information connecting higher-dimensional cells to lower-dimensional cells. The label map
λ assigns model-dependent information to selected cells or composite regions. The tuple is intentionally
schematic: Paper I does not fix one universal social meaning for a vertex, edge, or face.

A later dyadic realization can use vertices for localized relational events or updates, edges for tran-
sition or dependence structure, and faces for higher-order compositional or compatibility relations. An-
other realization may distribute meanings differently. The formal commitment is therefore to incidence
structure plus explicitly declared labels, not to a universal correspondence between cell dimension and
social meaning.

The distinction between incidence and labeling is analytically important. A change in λ can alter
the represented meaning, status, or local parameter of a cell while preserving the underlying complex.
Attaching, deleting, identifying, or splitting cells can instead alter the incidence structure itself. The
later volunteer formalism uses this separation to distinguish changes of interpretation or role labels from
stronger changes in the represented relational history.
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A region R ⊆ K will denote a declared subcomplex or another explicitly admissible local portion
of the represented complex. The word local is relational rather than necessarily spatial. A region may
correspond to a communication interface, a shared practice, a segment of interaction history, a role-
bearing subconfiguration, or another bounded structure selected by the model.

3.5 Spin-Foam History Architecture

Spin foams provide a physical precedent for representing histories with labelled two-dimensional com-
plexes. In the standard construction, spin networks are graphs labelled by group representations and
intertwining data, while a spin foam is a two-dimensional complex whose faces and edges carry cor-
responding labels; amplitudes can then be associated with the resulting history [1]. The present paper
borrows the combinatorial architecture while leaving the quantum-gravitational interpretation behind.

This restriction is substantive. A labelled GR 2-complex does not become a quantum spacetime
merely because a spin-foam model uses a similar combinatorial carrier. A GR label can represent a
relational role, a manifestation type, a constraint, a historical marker, a local algebraic choice, or another
application-defined object. A GR history weight, if introduced later, need not be a quantum amplitude.
The mathematical precedent supplies a way to organize local labels across a compositional history; the
physical semantics remain domain-specific.

Spin-foam architecture is useful for the dyadic project because it keeps boundary structure and inter-
nal history conceptually distinct. A subject-spacetime may be represented at a chosen boundary while an
intervening labelled complex records alternative or realized interaction histories. Refinement can expose
internal relational structure that a coarser representation compresses. These possibilities are representa-
tional resources, not evidence that a human subject or volunteer relation possesses the ontology of a spin
foam.

The paper therefore uses the following hierarchy. A GR subject is first treated as a history-bearing
relational being under ontological suspension. A labelled 2-complex is one candidate representation of
that history-bearing structure. A spin-foam-inspired model is a stronger optional instantiation in which
additional labeling and history-composition rules are adopted. Later group-field-theoretic language, if
used at all, would add still stronger assumptions concerning the generation or recombination of such
combinatorial histories and is not part of the minimal background required here.

3.6 Algebraic Carriers, Operators, Involutions

The word operator is used throughout the paper in a mathematically limited sense. An operator is a
map acting on a specified structured domain. The domain may be a vector space, an algebra, a Hilbert
space, a set of relational configurations, or another object for which the map is well typed. Calling a
transformation an operator therefore does not determine its ontology or imply quantum mechanics.

An algebra provides a carrier on which addition, scalar multiplication, and an internal product are
defined compatibly. Let A be an algebra over C. For a, b ∈ A, the product ab can represent sequential
composition, multiplication of observables, or another model-defined operation. The present paper does
not assign a universal substantive interpretation to the product.

A ∗-algebra additionally carries an involution a 7→ a∗ satisfying conjugate linearity, (ab)∗ = b∗a∗,
and (a∗)∗ = a. A C∗-algebra adds a complete norm compatible with the involution. Its characteristic
norm identity is stated in Equation 7 [2].

‖a∗a‖ = ‖a‖2 (a ∈ A). (7)

Equation 7 supplies substantial analytic structure. Paper I therefore does not assume a C∗-algebra
whenever the word operator appears. Finite associative algebras, algebras of maps, partial morphisms, or
other carriers can be sufficient for particular parts of the dyadic model. The C∗ specialization becomes
useful when positivity, norm control, state functionals, or representation theory contributes to a later
construction.
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The ordering of assumptions matters. A relational action should first be given a domain, codomain,
and interpretation. Only then should the paper ask whether the relevant family of actions closes under an
algebraic product, possesses an involution, admits a norm, or satisfies theC∗ identity. This order prevents
mathematical convenience from deciding substantive questions about the volunteer relation before those
questions have been articulated.

3.7 Algebraic States, Hilbert-Space Representations

A state in operator-algebraic mathematics is not the same object as the full historical state of a GR subject.
To avoid that ambiguity, Paper I reserves the term algebraic state for an evaluation functional on an
algebra and uses relational-configuration language for the history-bearing dyadic object.

LetA be a unitalC∗-algebra. An algebraic state is a positive normalized linear functionalω : A → C.
Positivity means that ω(a∗a) ≥ 0 for all a ∈ A, and normalization means ω(1) = 1. These conditions
are collected in Equation 8.

ω : A −→ C, ω(a∗a) ≥ 0, ω(1) = 1. (8)

Equation 8 allows evaluation to be introduced after the algebraic structure has been specified. This is
consistent with the algebra-first strategy used in operator-algebraic mathematical physics, where abstract
algebras can be studied prior to selecting one privileged Hilbert-space realization [6, 2].

The Gelfand–Naimark–Segal construction provides a standard route from an algebraic state to a
Hilbert-space representation. Under the usual C∗-algebraic assumptions, the construction associates ω
with a cyclic representation (πω,Hω,Ωω) satisfying Equation 9 [2].

ω(a) = 〈Ωω, πω(a)Ωω〉Hω (a ∈ A). (9)

Equation 9 explains why a Hilbert space should not be the primitive container for the complete dyadic
model. Different evaluation states can induce different representations of the same abstract algebra, and
some relational transformations may be more naturally expressed as maps between algebras before any
common Hilbert-space implementation is chosen. Paper I therefore treats Hilbert-space operators as
derived calculational tools where useful, not as definitions of the subjects or their relational reality.

3.8 Local Algebraic Assignment, Open-System Maps

The dyadic relation is historically extended and internally structured. A single global algebra can there-
fore be unnecessarily strong as an initial assumption. The algebra-first alternative is to assign formal
structure to declared relational regions and then state how those local structures fit together. Algebraic
quantum field theory provides a mature physical example of region-indexed observable algebras, al-
though Paper I does not inherit relativistic locality or the physical ontology of quantum fields [6].

LetR(K) be a declared family of admissible regions in a represented complex K. A local algebraic
assignment associates each retained region R with an algebra AK(R). When R1 ⊆ R2 and the model
treats the smaller algebra as part of the larger one, the corresponding embedding is stated in Equation 10.

R1 ⊆ R2 =⇒ ιR1R2 : AK(R1) ↪→ AK(R2). (10)

Equation 10 is an assumption to be justified by a particular model, not a universal law of GR. Some
volunteer relations may contain contextual structures that do not embed cleanly across scales. In those
cases the later formalism may require quotient maps, translations, gluing data, partial morphisms, or a
category of local algebras rather than one simple inclusion net.

Open-system dynamics motivate another layer of flexibility. A transformation need not be an au-
tomorphism of one fixed algebra. It may be a noninvertible endomorphism, a positive or completely
positive map in an appropriate C∗-algebraic specialization, or a morphism between distinct local alge-
bras when the represented relational carrier changes. Paper I keeps the generic notation in Equation 11
until a stronger class of maps is justified.
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αK→K
′

R : AK(R) ⇀ AK′(R′). (11)

Equation 11 permits source and target algebras to differ. That typing will later become important
when an interaction changes the relevant subject boundary, interface, role structure, or represented history
strongly enough that one fixed algebra no longer supplies an adequate carrier.

3.9 Discrete Field Assignments, Interface Transport

The term field is used in this paper only after a relational domain and a family of local carriers have been
specified. At the present background level, a discrete field is simply an assignment of local mathematical
data across selected cells or regions together with any comparison or transport rules required by themodel.
The word does not imply a physical field ontology.

LetCp(K) denote a chosen family of p-cells in a complexK, and letXc denote the admissible carrier
associated with a cell c. A general cell-supported field assignment is stated in Equation 12.

ϕ : c ∈ Cp(K) 7−→ ϕ(c) ∈ Xc. (12)

Equation 12 deliberately leaves the carriers Xc open. They can be scalar spaces, vector spaces,
algebras, spaces of maps, finite label sets, or other structures. A field representation earns its role only
when the local data can be compared coherently across the relational domain.

Suppose an oriented interface e connects a source region Rs to a target region Rt. A comparison or
transport map between their local carriers can be written as in Equation 13.

τe : XRs ⇀ XRt . (13)

Equation 13 represents translation or comparison of local data; it does not by itself represent a substan-
tive support action. Later sections will distinguish infrastructure that permits two regional descriptions
to be compared from a generative operator that changes the relational configuration. This distinction
prevents representational compatibility from being confused with causal influence.

A coherent field architecture additionally requires restriction or overlap conditions. Paper I will
introduce those conditions only when a substantive object, such as a distributed recognition or interaction
structure, actually requires field-level representation. Region-indexed data that lack such coherence
should remain region-indexed data rather than being renamed a field.

3.10 Ordered Composition, Sequence Sensitivity

Historical order enters the dyadic model through composition. Let Φ1, . . . ,Φn be a sequence of well-
typed partial transformations whose successive domains and codomains permit composition. The or-
dered history map associated with the sequence is defined in Equation 14.

Φγ := Φn ◦ Φn−1 ◦ · · · ◦ Φ1, γ = (Φ1, . . . ,Φn). (14)

Equation 14 does not require a universal scalar time coordinate. The order can be inherited from
the interaction history, an event partial order, or another declared sequencing structure. An earlier trans-
formation may change the domain on which a later transformation is defined, so the history can be
path-dependent even before a linear state space is introduced.

Sequence sensitivity should first be stated without subtraction. Let Φ and Ψ be two transformations
such that both ordered compositions are defined on a common retained setD. The order-sensitive subset
is defined in Equation 15.

ΩΨ,Φ := {x ∈ D | (Ψ ◦ Φ)(x) 6∼κ (Φ ◦Ψ)(x)}. (15)
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Equation 15 detects order effects relative to the declared equivalence ∼κ. If ΩΨ,Φ is nonempty, the
two orders produce relationally distinguishable outcomes under the retained comparison. This criterion
remains meaningful when subtraction is unavailable.

A commutator becomes legitimate only under stronger assumptions. If Φ and Ψ are linear operators
acting on a common vector or algebraic space and both products are defined, the commutator is stated
in Equation 16.

[Ψ,Φ] := Ψ ◦ Φ− Φ ◦Ψ. (16)

Equation 16 provides a calculable specialization of sequence sensitivity; it is not a stylistic synonym
for complexity or historicity. Paper I will use noncommutativity only when the common linear structure
required by the subtraction has been explicitly established.

3.11 Topological Diagnostics, Representation Limits

The labelled 2-complex separates labels from incidence structure. A later interaction can therefore alter
a label while preserving the complex, change incidence while preserving selected topological invari-
ants, or produce a stronger structural change detected by homological or other topological diagnostics.
Homology supplies one standard and calculable diagnostic for finite complexes [7].

Let Cq(K) denote the q-th chain group generated by oriented q-cells of a finite complex. Boundary
maps ∂q : Cq(K) → Cq−1(K) satisfy the chain condition in Equation 17.

∂q ◦ ∂q+1 = 0. (17)

Equation 17 implies that every boundary is a cycle. The q-th homology group is defined in Equa-
tion 18.

Hq(K) := ker ∂q / im ∂q+1. (18)

Equation 18 groups cycles that differ by boundaries. In a finite model over a field of coefficients, the
dimension of Hq(K) gives the corresponding Betti number. A change in a Betti number is sufficient to
establish that the represented complexes differ topologically with respect to that invariant. Equality of
a selected list of Betti numbers is not sufficient to prove topological equivalence, because homology is
not a complete invariant.

Paper I includes this background for scope control rather than because every volunteer interaction
should be treated topologically. Most dyadic changes will be representable at weaker levels: updated
labels, changed admissible transformations, modified role assignments, revised local algebras, or altered
continuation structures. Topological language should be reserved for cases in which the represented
incidence structure itself changes and the chosen diagnostic detects that change.

3.12 Dyadic Formal Hierarchy

The mathematical resources introduced above occupy different levels of commitment. Paper I will there-
fore use a layered construction rather than one universal formalism. The hierarchy is methodological:
weaker structures remain available when stronger structures are neither necessary nor justified.

At the most abstract level, the paper needs objects, relations, partial operations, and a rule for com-
position. History-bearing subjects then require a relational carrier capable of representing internal and
shared histories; a labelled 2-complex is one candidate. Local algebras become useful when families of
admissible quantities or transformations require compositional structure. Algebraic states and Hilbert-
space representations appear only when evaluation and operator calculations require them. Field struc-
ture appears only when local data satisfy restriction, overlap, and transport conditions. Topological
diagnostics enter only when the relational carrier itself changes strongly enough to make incidence or
topology part of the research object.
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The resulting hierarchy can be summarized schematically without asserting that every later model
must traverse every level. The sequence is stated in Equation 19.

partial relational structure⇝ history-bearing complex⇝ local algebraic structure
⇝ evaluation/representation⇝ field or topological specialization.

(19)

Equation 19 is a dependency ordering rather than a universal temporal process. A finite dyadic
example may stop at partial maps and a labelled complex; another may require a local algebra but no
field; a later history-ensemble model may use spin-foam-inspired structure without employing a C∗-
algebra. The adequacy of a formalism depends on the relational object, the question, the retained scale,
and the distinctions that the model must preserve.

This discipline also fixes the role of natural-science inspiration in the paper. Spin foams, algebraic
field theory, operator algebras, open-systemmaps, and topology providematuremathematical precedents
for compositional histories, local structure, representation dependence, and structural change. Their
use in GR is selective and conditional. Formal similarity does not establish shared ontology, and a
mathematical construction earns its place only when the volunteer relation independently requires the
structure that the construction supplies. The next section will state the GR commitments that determine
which of these mathematical resources are substantively admissible for the dyadic model.

4 Generative Relational Foundations

This section states the Generative Relational Theory (GR) commitments required by the dyadic volun-
teer formalism before the paper introduces the dedicated three-level reality architecture in the following
section. Its role is foundational rather than exhaustive: the section identifies the relational, historical,
generative, and representational commitments that constrain later definitions of subject, action, need,
judgment, and support. The discussion proceeds through relational constitution, historical persistence,
generative possibility, subject individuation, relational spacetime, partiality, relational efficacy, and for-
mal pluralism. The method is reconstructive. Each commitment is stated only at the strength needed by
Paper I, and stronger metaphysical or mathematical readings remain open unless later sections supply
additional argument.

Table 3 summarizes the principal commitments and the formal consequences they impose on the
present paper. The table should be read as a constraint map rather than as a compressed ontology. The
mathematical representations in the third column remain conditional on the analytical task and on the
additional assumptions stated where they are used.

4.1 Relational Constitution, Analytical Individuation

GR begins from the proposition that a relational being is not exhausted by an inventory of intrinsic
properties taken at one instant. The analytical identity of a retained being depends partly on the relations
through which it emerged, the relations that currently sustain or constrain it, the distinctions by which it
remains trackable, and the transformations that remain available from its present configuration. Paper I
adopts this proposition as a modeling commitment concerning the level at which its objects are described.
It does not require the stronger metaphysical claim that relations are the sole constituents of ultimate
reality.

This commitment changes the formal meaning of the symbolsA andB. In ordinary dyadic notation,
two letters can suggest two objects that exist independently and are subsequently connected by a rela-
tion. The present paper uses the letters only as convenient names for history-bearing relational objects
whose formal representations are developed in Section 6. The relation between them is therefore not an
edge added after two complete subjects have been defined. Their current boundaries, capacities, roles,
expectations, and possibilities can already depend on relations that predate the local support episode.
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Table 3: Generative Relational commitments retained by Paper I and their immediate formal conse-
quences.
GR commitment Analytical meaning Formal consequence for Paper I

Relational constitution A retained being is analyzed through
the relations that constitute, sustain,
differentiate, and connect it

Subjects are represented through
history-bearing relational configurations
rather than primitive point actors

Historicity Present relational structure carries a
trajectory of prior formation whose
consequences can remain active

Histories, ordered transformations,
persistence criteria, and path dependence
must remain representable

Generativity Relational structure matters partly
through the possibilities, constraints,
distinctions, and later relations it helps
produce

The model must represent admissible
continuations and changes in later
possibility, not only present descriptive
state

Ontological suspension A useful representation does not settle
ultimate ontology

Spacetime, field, algebra, operator, and
2-complex language remain modeling
resources with explicit scope

Partial individuation Subject boundaries and relational
positions can depend on history, scale,
and analytical resolution

Boundaries, interfaces, overlaps,
refinement, and coarse-graining remain
explicit model choices

Definedness A relational operation may be
meaningful only on part of the
represented domain

Partial maps and applicability domains
precede assumptions of total action

Relational efficacy A structure becomes analytically
consequential through persistent
causal or generative effects in the
retained relational domain

Relational reality cannot be reduced to a
private description or manifestation alone

Formal pluralism Different relational questions preserve
different structures

Mathematical tools are selected by typed
analytical burden rather than by one
universal GR formalism

Analytical individuation is consequently model-relative. A person can be treated as one effective
subject for one question and as a finer relational configuration for another. A legal office, family role,
professional identity, bodily capacity, linguistic repertoire, or accumulated relation of trust may be in-
ternal detail at one resolution and part of the explicit subject representation at another. The appropriate
boundary depends on which differences and transformations the analysis needs to preserve.

The paper uses relational position for a location within a represented configuration whose mean-
ing is supplied by its relations, permissions, dependencies, expectations, and available transformations.
A relational position is therefore distinct from the being that occupies it. The supporter and supportee
labels introduced in Section 2 name positions within a dyadic analysis; they do not define the subjects
themselves. This distinction leaves open histories in which the positions are negotiated, shared, reversed,
weakened, or dissolved while the tracked subjects remain analytically continuous under a declared iden-
tification rule.

4.2 Historical Persistence, Trajectory Dependence

Historicity gives the relational commitment a temporal dimension. A present configuration can contain
structures whose current effect depends on earlier events, repeated interactions, inherited classifications,
accumulated expectations, or previously stabilized constraints. GR therefore treats history as part of the
object of analysis whenever removing the relevant trajectory would erase distinctions needed to explain
present relational possibilities.

Paper I does not require one primitive scalar time coordinate for every construction. Section 3 intro-
duced ordered composition and the possibility of partial historical order. The present GR commitment is
weaker and more general: a history-bearing object must admit some defensible structure of persistence
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and succession sufficient to distinguish earlier and later relational organization where the argument re-
quires that distinction.

Let H≤λ denote the retained history available at a historical index λ in a declared ordering. The
notation is schematic and does not assume that the history is a real-valued time series. A relational
configuration at λ can then be written provisionally as Cλ[H≤λ] to record that its present organization is
history-bearing. This dependence is stated in Equation 20.

Cλ = Cλ[H≤λ]. (20)

Equation 20 is bookkeeping rather than a universal functional law. It records that the current con-
figuration can depend on retained historical structure. The exact mathematical type of H≤λ is supplied
by the later instantiation: an event order, a labelled subcomplex, an interaction record, an institutional
history, or another history-bearing object may be appropriate.

Historical persistence also requires criteria of tracking. Repeated use of the same label does not
by itself establish that one relational object has persisted. An application should state which relations,
records, material continuities, institutional identifications, bodily continuities, or other structures warrant
treating a later object as the continuation of an earlier one. This requirement is especially important for
support relations because role labels can persist while their relational content changes, and relational
content can persist while its manifestation changes.

4.3 Generative Possibility, Continuation Structure

The term generative indicates that the significance of a relational configuration is partly prospective. A
relation matters not only through what it presently records, but also through the distinctions, constraints,
capacities, roles, and continuations that it helps make possible. Paper I therefore requires a formal lan-
guage capable of representing changes in later possibility without presupposing one scalar measure of
generative capacity.

A minimal representation begins with a configuration C and a declared family of admissible contin-
uations. Let Ext(C) denote the extension family retained by the model. Equation 21 gives the generic
form.

Ext(C) :=
{
(C′, ι)

∣∣ ι : C ⇀ C′ is an admissible continuation map
}
. (21)

Equation 21 intentionally leaves the continuation map partial and the carrier type open. A later 2-
complex specialization can interpret ι as an embedding or another history-preserving map; a stronger
history-reconfiguring regime may instead require maps for which no fixed-past embedding exists. The
present section needs only the weaker point that generativity can be represented through the organization
of admissible continuation rather than through a single intrinsic quantity stored in a subject.

This perspective makes several later distinctions possible. An interaction can preserve the set of for-
mally imaginable continuations while changing their practical accessibility. It can preserve accessibility
while changing the transformations available inside those continuations. It can also alter the subject
boundary or relational carrier strongly enough that the relevant continuation family itself must be recon-
structed. These changes occupy different formal levels and should not be compressed into one scalar
“amount of support” or “amount of capacity.”

Generativity can include preservation as well as novelty. A support action may generate a new
relation, preserve a fragile capacity, reopen a previously unavailable possibility, stabilize a shared vo-
cabulary, or maintain a distinction that would otherwise be lost. The formal architecture must therefore
remain sensitive to production, preservation, reopening, redirection, and closure as different possible
consequences of relational action.
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4.4 Relational Being, Subject Tracking

Paper I treats the subject as a relational being at the declared analytical scale. The term does not denote
a metaphysically self-sufficient substance, and it also does not dissolve the distinction between subjects
into an undifferentiated whole. A subject remains analytically distinguishable when the model supplies
enough historical and relational structure to track it across the transformations relevant to the research
question.

A provisional tracking relation can be written as in Equation 22. Let Sλ and Sλ′ denote subject
representations at two comparable historical indices. The partial relation χλλ′ records a model-justified
continuation where one is available.

χλλ′ : Sλ ⇀ Sλ′ . (22)

Equation 22 allows tracking to fail when a boundary dissolves, when coarse-graining removes the
distinctions needed for identification, or when the later configuration does not support the earlier sub-
ject category. The partiality prevents the notation from assuming in advance that every subject persists
through every transformation.

This restraint becomes important for mutual support. A later interaction can change a subject’s capac-
ities, self-understanding, social roles, or practical horizon while the model continues to track the subject
under a broader criterion. Another interaction can alter the constitutive relations so substantially that the
earlier criterion becomes inadequate. Paper I keeps those possibilities formally available while leaving
the deeper metaphysics of subject continuity to the later paper on subject co-formation.

4.5 Relational Spacetime, Scale Selection

The word spacetime in GR names a representation in which relational extension and historical struc-
ture are modeled together. It does not require a Lorentzian manifold, a primitive metric, or a physical
interpretation of social relations. Section 3 introduced labelled 2-complexes as one candidate discrete
carrier because vertices, edges, faces, labels, and incidence relations can jointly represent local events,
transitions, higher-order compatibility, and historical composition.

Paper I therefore uses relational spacetime in a deliberately model-relative sense. A represented
spacetime is a structured historical domain within which subjects, interfaces, actions, manifestations, and
continuations can be localized at a chosen resolution. The same substantive relation can admit several
representations. A coarse model can treat a stable subject as one effective region; a finer model can
expose internal histories required to explain an action or judgment. The choice of scale is an analytical
commitment and must remain visible whenever a conclusion depends on it.

Resolution change can alter which relations appear local, which subject boundaries are visible, and
which interactions count as direct. A dyadic relation that appears bilateral at one scale can contain
institutional, technological, linguistic, or historical mediations at another. Paper I retains the dyadic
boundary as a declared analytical cut rather than as a claim that no third-party structure participates in
the subjects’ histories. The later triadic paper will relax that cut when third-party relations become part
of the immediate formal object.

The 2-complex and spin-foam-inspired structures introduced in Section 3 therefore occupy a rep-
resentation layer below the GR commitment itself. GR requires a history-bearing relational object; it
does not require that every adequate representation be a 2-complex. A 2-complex becomes useful when
incidence, higher-order relation, gluing, refinement, or topology-sensitive history must be represented
explicitly. Other mathematical carriers remain admissible when they preserve the relevant relational
structure more economically.

4.6 Partiality, Relational Interfaces

GR treats definedness as substantive when the availability of a relation or transformation depends on
relational articulation. A request can be meaningful only after a communicative channel has formed.
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A refusal can have practical force only where it can be expressed or otherwise enacted. A consent
procedure can require capacities and distinctions that were absent earlier. An interpretation can become
available only after a manifestation enters a subject’s accessible domain. These are relational conditions
of applicability, not merely programming exceptions.

The paper therefore adopts partiality near the formal foundation. Let Φ be a relational operation
whose applicability domain is DΦ. The generic type is given in Equation 23.

Φ : DΦ ⇀ C, DΦ ⊆ C. (23)
Equation 23 does not yet specify whether Φ is an observation, communication, judgment, support

action, or revision. Later sections assign those types separately. The present GR commitment is that
applicability belongs to the object whenever definedness depends on relational history or structure.

Relational interfaces provide a corresponding localization of interaction. An interface need not be a
physical boundary. It can be a communication relation, a shared language, an institutional permission, a
bodily channel, a technical platform, a role expectation, or another structure through which two retained
regions become mutually consequential. The formalism should therefore distinguish the constitutive
support of a subject or relation from the interface through which a particular transformation propagates.

This distinction also limits causal simplification. An action attributed toA can be generated through
an interface whose prior structure includes contributions from B, shared history, institutions, norms, or
material arrangements. Treating the action as “located in A” can therefore be convenient at one level
while remaining incomplete as an account of its generative provenance. Section 10 develops this point
explicitly.

4.7 Relational Efficacy, Persistence Criteria

The present paper needs a criterion for treating some modeled structure as more than a transient descrip-
tion. GR uses relational efficacy for this purpose. A retained structure becomes analytically significant
when it persists sufficiently across the comparisons relevant to the model and when its presence con-
tributes causally or generatively to later relational consequences. Persistence and efficacy are therefore
distinct requirements: a pattern can recur without shaping later possibilities, and a powerful local event
can be consequential without remaining stable as a continuing structure.

Paper I will later apply this distinction to trust, recognition, dependence, role stabilization, standing,
and other emergent dyadic objects. At the present foundational stage, the criterion can be stated schemat-
ically. Let Xλ denote a candidate relational structure at index λ, let CX denote the declared family of
historical comparisons used to track it, and let TX denote a declared family of perturbative or counterfac-
tual tests relevant to its consequences. A relational-reality claim aboutX requires an application-specific
identification rule that supports persistence across enough ofCX and at least one consequential difference
under the retained tests in TX .

This criterion is deliberately model-relative. It does not establish that relational reality is exhausted
by whatever one model can track, and it does not elevate empirical persistence into ultimate ontology.
It supplies a disciplined reason for retaining an object inside the relational description: the structure
remains sufficiently identifiable and makes a difference to the subsequent relational history under the
selected analytical conditions.

Causal and generative efficacy should likewise remain distinct where the application requires the
distinction. A causal effect can concern an immediate change in an observed configuration. Generative
efficacy concerns contribution to the later conditions under which relations, distinctions, roles, interpre-
tations, or continuations become available. One event can possess both forms of efficacy, one, or neither
under a particular representation.

4.8 Formal Pluralism, Representation Discipline

GR does not prescribe one mathematical language for every relational problem. Partial maps are ap-
propriate where definedness is central. Semigroups and noninvertible maps are useful where historical
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composition and irreversibility matter. Groups can become appropriate for symmetry once globally ar-
ticulated reversible transformations exist. Operator algebras become useful where local composition,
evaluation, or open-system dynamics require their structure. Labelled 2-complexes are useful where
higher-order historical incidence must be retained. Field representations become appropriate only af-
ter local data satisfy coherence conditions. These tools answer different questions and carry different
assumptions.

The resulting pluralism is constrained rather than eclectic. A formalism earns its place when the
analytical object independently requires the structure that the formalism supplies. A commutator is war-
ranted only after two ordered compositions are defined on a common linear carrier. A field is warranted
only after local realization and coherence conditions have been established. A topological claim is war-
ranted only after the represented carrier and the relevant invariant or equivalence have been specified. A
Hilbert-space operator is warranted only after the algebraic or state assumptions needed for the represen-
tation have been stated.

This discipline produces a hierarchy between substantive GR objects and their mathematical realiza-
tions. Paper I will repeatedly distinguish a relational object from a representation, a representation from
a derived calculational realization, and a formal consequence from an empirical or normative conclusion.
The distinction protects the paper from two opposite errors: using mathematical vocabulary metaphori-
cally without specifying structure, and allowing a mathematically convenient structure to determine the
substantive ontology by notation alone.

The same discipline governs empirical interpretation. Observed data do not arrive pre-labelled as GR
subjects, relational regions, manifestations, actions, norms, or local algebras. An empirical application
would require declared coding and identification rules that map observations into the formal objects.
Alternative defensible mappings can yield different instantiated models. Representation sensitivity is
therefore part of the evidential problem rather than a defect that can be removed simply by making the
mathematics more elaborate.

4.9 Three-Level Reality Interface

The commitments above prepare the three-level reality architecture without duplicating it. Relational
constitution identifies the main positive analytical domain. Historicity requires trajectories of subjects,
relations, and mappings to remain visible. Generativity requires the model to retain future possibility
and not only present description. Ontological suspension prevents the relational model from being read
as a final metaphysics. Relational efficacy explains why some historically stabilized structures deserve
treatment as analytically real within the model. Manifestation, however, introduces a further distinction
that cannot be reduced to these commitments alone.

A relational structure can be causally or generatively efficacious without being exhausted by the
way it appears in one context. The same relational structure can acquire several manifestations, and
similar manifestations can be compatible with different relational structures. Conversely, manifestations
can become generatively consequential and thereby participate in later relational stabilization. Paper I
therefore requires a dedicated architecture for relational reality, manifestation reality, and their historical
mappings.

The following section develops that architecture. It formalizes the distinction among ontological
reality, relational reality, and manifestation reality; states the many-to-many and historically variable
relations between relational and manifestation levels; clarifies why subject-relative representations and
theory-of-mind structures do not constitute a fourth reality level; and establishes the cross-level audit
applied to the major concepts of the dyadic system.

5 Three-Level Reality: Structure, Mapping, Trajectory

This section develops the three-level reality architecture used throughout the remainder of the dyadic vol-
unteer formalism. Its role is to separate three questions that are easily conflated when a support relation
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O?

ontological reality suspended

Rt

relational reality
Mt

manifestation reality

R̂A,t

A-relative reconstruction
R̂B,t

B-relative reconstruction

µt

βt′←t ρA,t ρB,t

no causal map asserted

Figure 1: Three-level GR architecture for the dyadic formalism. O? marks ontological suspension rather
than a modeled state space. The relation µt connects retained relational structures with admissible man-
ifestations at historical index t. Feedback relations βt′←t can connect manifested forms with later re-
lational structures. Subject-relative reconstruction maps ρA,t and ρB,t act on accessible manifestation-
history records and produce models of relational structure rather than a fourth reality level.

is described in ordinary language: what ultimate reality may be, which historically stabilized relational
structures are retained as causally or generatively efficacious, and how those structures become presented
or accessible in a particular context. The objective is to make these levels formally distinguishable while
preserving their historical interaction. The discussion proceeds through ontological suspension, rela-
tional reality, manifestation reality, cross-level correspondence, subject-relative epistemic reconstruc-
tion, historical mapping trajectories, manifestation feedback, and a generic concept-audit scheme. The
method is reconstructive and typed. The formal objects introduced below organize the analysis without
converting the three levels into a known metaphysical hierarchy.

Figure 1 summarizes the architecture. The upper element marks ontological suspension and carries
no modeled causal arrow to the lower levels. The lower part of the figure contains the relational and
manifestation levels, the subject-relative reconstruction channels, and the possibility that manifested
forms can contribute to later relational stabilization. Each arrow in the lower part corresponds to a
relation or partial map defined in this section.

5.1 Ontological Suspension

GR leaves the ultimate ontology of the modeled domain open. Paper I therefore uses the symbol O? only
as a status marker for suspended ontological commitment. It is not a set of hidden states, a latent variable
space, or a mathematical carrier on which later operators act. The question mark is essential: the notation
records that the present formalism does not determine whether the ultimate basis of the volunteer relation
is material, mental, informational, biological, symbolic, relational, or otherwise constituted.

This restraint has a direct formal consequence. No map of the form O? → Rt or O? → Mt is
assumed. Introducing such a map would already specify a structure for the suspended level and a rule
connecting it with the modeled levels. Paper I lacks grounds for that stronger commitment. The for-
mal analysis therefore begins positively at the relational and manifestation levels while allowing later
philosophical work to ask whether a deeper ontology can or should be supplied.

Ontological suspension also limits the interpretation of mathematical success. A labelled 2-complex
can represent historical incidence without establishing that ultimate reality is combinatorial. An oper-
ator algebra can organize composable transformations without establishing that a volunteer relation is
fundamentally operator-algebraic. A spin-foam-inspired realization can encode labelled histories with-
out establishing a quantum-gravitational ontology. The same discipline applies to categories, fields,
stochastic processes, and other mathematical resources introduced later.
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Suspension is consequently an active methodological rule rather than an absence of analysis. It
requires the paper to state which claims are made at the relational level, which concern manifestation,
which depend on a selected mathematical realization, and which remain outside the present model. This
separation allows the formalism to becomemore explicit without allowingmathematical notation to settle
an ontological question by default.

5.2 Relational Reality

Relational reality is the principal positive analytical level of the present framework. At a historical
index t, letRt denote the class of relational structures retained by the dyadic model at the selected scale
and under the identification criteria stated by the application. The elements of Rt can include subject
configurations, roles, dependencies, trust relations, obligations, norms, action structures, interfaces, or
other historically constituted objects once the paper has supplied criteria for tracking them.

Membership inRt does not mean that the formalism has discovered an ultimate substance. It means
that the adopted model treats the structure as sufficiently identifiable, historically persistent for the ana-
lytical horizon, and causally or generatively efficacious under the declared comparison rules. Section 4
introduced those criteria abstractly. The present section places the resulting objects inside the three-level
architecture.

Relational reality is therefore stronger than private belief and weaker than final ontology. A relation
can be real in the present GR sense even when one subject misunderstands it, when neither subject pos-
sesses a complete description of it, or when its manifestations vary across contexts. Trust can shape later
disclosure without either subject naming the relation as trust. A role can structure permissible conduct
before a participant articulates its normative basis. A dependency can constrain available continuations
even when its visible manifestations appear ordinary.

The relational level is also historically indexed. The notationRt should not be read as a static inven-
tory whose members remain fixed while only their numerical values change. A later index can contain
new relational beings, lose previously retained structures, alter subject boundaries, or reorganize the
criteria through which persistence is tracked. Paper I therefore permits

Rt 6= Rt′ for some t � t′. (24)

Equation 24 records structural change at the relational level. The inequality is set- or class-level
non-identity, not a numerical difference. Later sections must specify whether a particular transition
changes membership, incidence, admissible transformations, labels, or another declared component of
the relational representation.

5.3 Manifestation Reality

Manifestation reality concerns the context-dependent forms through which relational structures become
presented, expressed, observable, recorded, symbolized, institutionally legible, or practically actionable.
Let Mt denote the class of manifestations retained by the model at historical index t. Possible mani-
festations include utterances, gestures, bodily expressions, visible transfers, silence, delay, documents,
titles, legal classifications, interface states, rituals, spatial arrangements, or other forms through which
relational structure becomes accessible in a context.

Manifestation reality is not treated as illusion. A manifested form can have direct practical conse-
quences. A spoken refusal can stop an intervention. A visible expression can redirect attention. A legal
title can coordinate expectations. A public act of gratitude can alter later recognition. The distinction
from relational reality concerns analytical role rather than a hierarchy in which manifestation is merely
unreal appearance.

The relation between the relational and manifestation levels is generally many-to-many. Paper I
therefore begins with a manifestation relation rather than a global manifestation function. The relation
is defined in Equation 25.
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µt ⊆ Rt ×Mt. (25)

Membership (r,m) ∈ µt means thatm is an admissible manifestation of r under the retained context
at t. Equation 25 permits one relational structure to admit several manifestations and one manifested
form to remain compatible with several relational structures. A relation may manifest through speech in
one setting and through habitual conduct in another. Conversely, the same visible gesture can express
care, obligation, strategic display, fear, or convention under different histories. Manifestational similarity
therefore does not establish relational equivalence.

The relation µt is model-relative. It depends on the context, resolution, coding rules, and historically
available forms of expression. A manifestation that is salient in one setting can be unavailable in another,
and a previously unavailable mode of expression can become stabilized through learning, institutional-
ization, or technological change. The manifestation relation itself must therefore remain historical.

5.4 Cross-Level Correspondence

The manifestation relation in Equation 25 separates two kinds of non-identity that matter throughout the
paper. First, a relational object is not exhausted by any one of its manifestations. Second, a manifested
form does not uniquely identify the relational structure that produced or sustained it. These two failures of
one-to-one correspondence are analytically important for support relations because action, need, consent,
trust, and role are frequently inferred from manifested conduct.

For a relational object r ∈ Rt, define its retained manifestation family by Equation 26.

Mant(r) := {m ∈ Mt | (r,m) ∈ µt}. (26)

Equation 26 does not require the family to be nonempty. A relational structure can be retained by a
model even when the current observational context supplies no manifestation accessible to the subjects
or investigator. The family can also contain several mutually different forms. This flexibility will later
matter for hidden action, unarticulated need, tacit trust, and role structures that operate without explicit
naming.

For a manifestationm ∈ Mt, the compatible relational family is defined in Equation 27.

Relt(m) := {r ∈ Rt | (r,m) ∈ µt}. (27)

Equation 27 records underdetermination at the manifestation interface. A single manifested object
can remain compatible with several relational interpretations. A signature canmanifest informed consent,
formal compliance under pressure, routine administrative completion, or another relation depending on
the surrounding history. The existence of several compatible relational structures does not imply that all
are equally well supported; it means only that manifestation alone is insufficient for unique identification
under the retained model.

Table 4 illustrates the distinction for several concepts that recur later. The table is schematic. Sec-
tion 7 will provide the comprehensive concept inventory and the stronger type audit.

The table also shows why three-level analysis cannot be replaced by a vocabulary of hidden essence
and visible indicator. Some manifested forms become relationally real in their own right when they
acquire persistence and efficacy. A title can begin as a manifestation of authority and later participate in
reproducing the authority relation. A repeated ritual can manifest a role and also stabilize the role. The
levels therefore classify analytical status and function; they are not mutually exclusive containers into
which each object must be placed exactly once.

5.5 Subject-Relative Epistemic Reconstruction

A and B do not receive Rt directly. Each subject encounters only a historically conditioned subset
of manifestation reality together with memories, prior interpretations, and other retained epistemic re-
sources. The paper therefore distinguishes manifestation from subject-relative reconstruction.
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Table 4: Illustrative three-level profiles for recurrent dyadic concepts. Ontological status remains sus-
pended in every row; the listed relational and manifestation forms are examples rather than exhaustive
definitions.
Concept Relational-level object Possible manifestations

Subject History-bearing relational
configuration tracked under declared
identity criteria

Speech, body, records, roles, actions, names,
interface traces

Action Historically generated relational
transformation with attribution and
consequence structure

Gesture, transfer, utterance, document, silence,
delay, visible intervention

Trust Persistent relational structure affecting
disclosure, reliance, or admissible
continuation

Reassurance, delegated discretion, reduced
checking, disclosure, reliance

Consent Historically situated authorization
structure subject to capacity and scope
conditions

Explicit assent, signature, conduct, refusal,
withdrawal, silence under declared conventions

Norm Stabilized normative structure shaping
judgment or practice

Rule statement, recurrent practice, sanction,
vocabulary, ritual, institutional procedure

For i ∈ {A,B}, letMacc
i,t ⊆ Mt denote the manifestations accessible to subject i at index t. LetHi,t

denote the retained historical record that subject i can use in the reconstruction process. The epistemic
input domain is defined in Equation 28.

Ei,t := Macc
i,t ×Hi,t. (28)

The Cartesian product in Equation 28 is a bookkeeping structure. It states that present manifestations
and retained history can jointly condition interpretation; it does not imply statistical independence, equal
weighting, or a complete psychological theory of inference.

Let R̂i,t denote the class of relational models or reconstructions available to subject i within the
formal description. A subject-relative reconstruction is represented by the partial map in Equation 29.

ρi,t : Ei,t ⇀ R̂i,t. (29)

Equation 29 is partial because some manifestation-history records can remain uninterpretable, am-
biguous, or outside the subject’s available conceptual distinctions. Later theory-of-mind constructions
will refine the codomain and introduce models of another subject’s beliefs, preferences, intentions, and
judgments. At the present stage, the essential point is that the result of ρi,t is a subject-relative model of
relational structure rather than relational reality itself.

The reconstruction architecture prevents a recurrent category error. If B expresses pain, asks for
assistance, or remains silent, A encounters manifestations whose relational meaning depends on context
and history. A’s later claim that B needs help belongs to a derived epistemic and evaluative structure.
It should not be identified with B’s relational condition merely because A’s interpretation is sincere or
confident. The same distinction applies symmetrically to B’s interpretation of A’s action or intention.

Subject-relative reconstruction does not create a fourth reality level. The accessible manifestations,
retained memories, inferential practices, and resulting models are themselves relationally situated struc-
tures. The hat notation marks epistemic representation, not an additional ontological stratum. This
convention will be used later when the paper distinguishes a subject from another subject’s model of that
subject.

5.6 Historical Mapping Trajectories

The three-level architecture is historical at more than one location. Relational objects can change, mani-
festations can change, and the correspondence between the two can change. Subject-relative interpretive
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capacities can also change. A formalism that tracks onlyRt while holding manifestation and reconstruc-
tion rules fixed would therefore omit part of the generative process that Paper I seeks to analyze.

Let (I,�) be the historical index set introduced for the local analysis. For each t ∈ I , define the
cross-level record Lt by Equation 30.

Lt :=
(
Rt,Mt, µt,Macc

A,t,Macc
B,t, ρA,t, ρB,t

)
. (30)

Equation 30 is a typed analytical record, not a vector state. Its components belong to different math-
ematical classes and no addition, norm, or metric on Lt is assumed. The purpose of the record is to keep
several trajectories visible at once.

A cross-level history over I is the indexed family defined in Equation 31.

LI :=
(
Lt

)
t∈I . (31)

Equation 31 permits change in every component of Equation 30. A trust relation can persist while
its manifestations shift from explicit reassurance to tacit reliance. A subject can learn to interpret a previ-
ously ambiguous gesture. A new institutional interface canmake a previously hidden dependency visible.
A shared vocabulary can make a need articulable that previously lacked an accepted manifestation. Con-
versely, a changing institution can make an earlier manifestation lose its interpretive force.

The history of the mapping relation is therefore part of the research object. The condition µt 6= µt′

can hold even when a retained relational object remains identifiable across t � t′. Likewise, ρi,t 6= ρi,t′

can hold when a subject acquires new interpretive competence, vocabulary, experience, or trust. These
differences are again structural rather than numerical unless a later specialization supplies a comparison
structure.

This point is especially important for aesthetics and norm formation. A manifested structure can
become salient before a subject possesses an explicit vocabulary for judging it. Later articulation can
stabilize a category that changes subsequent attention and manifestation. Paper I does not yet supply a
general theory of that recursion, but Equation 31 provides a place in which the relevant changes can be
represented without forcing them into a fixed one-way causal sequence.

5.7 Manifestation Feedback

Manifestation can become generatively consequential. A manifested title can alter deference; a public
refusal can change later expectations; a repeated form of gratitude can stabilize a helper role; an interface
can make one mode of response easier and another harder. The formalism therefore requires a way to
represent influence from manifestation at one historical index into relational structure at a later index
without identifying every manifestation with an independent relational being.

For t � t′, define a manifestation-feedback relation by Equation 32.

βt′←t ⊆ Mt ×Rt′ . (32)

Membership (m, r′) ∈ βt′←t means that m contributes causally or generatively to r′ under the re-
tained model. Equation 32 is deliberately relational rather than functional. One manifestation can con-
tribute to several later relational structures, several manifestations can participate jointly in one later
structure, and many manifestations can leave no retained relational trace. The definition also leaves the
mechanism open. Repetition, institutionalization, symbolic recognition, memory, embodied learning,
and technical mediation can all supply different routes of feedback.

A manifestation that repeatedly participates in later relational organization can itself become track-
able as a relational being. The transition should be stated through the persistence and efficacy criteria of
Section 4, not by automatically promoting every manifested object intoRt′ . This qualification is impor-
tant for symbols. A symbol can begin as a context-dependent manifestation and later acquire sufficient
historical persistence and generative efficacy to become part of the relational structure through which
subsequent interactions are organized.
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Feedback also makes the two lower levels recursively coupled. Relational structure constrains avail-
able manifestations through µt; manifestations can contribute to later relational structure through βt′←t.
The pair of relations does not define a closed deterministic loop. It provides a typed interface through
which later sections can represent particular feedback mechanisms while preserving contingency, par-
tiality, and historical change.

5.8 Three-Level Concept Audit

The three-level architecture becomes operational only if it can be applied repeatedly to the concepts used
in the dyadic model. Paper I therefore introduces a generic concept profile. LetX denote a concept type
such as subject, action, need, trust, consent, norm, judgment, recognition, or power. At historical index
t, letXR

t ⊆ Rt denote the relational realizations retained for that concept, and letXM
t ⊆ Mt denote its

retained manifestations. The manifestation relation restricted to the concept type is

µX
t := µt ∩

(
XR

t ×XM
t

)
. (33)

Equation 33 keeps the global three-level architecture and the concept-specific analysis compatible.
It does not require that every concept have a manifestation at every index or that every manifestation be
accessible to both subjects.

Let X̂A,t and X̂B,t denote the subject-relative reconstructions of X available through the maps in
Equation 29. The concept profile is recorded in Equation 34.

Λt(X) :=
(

O?
X ;XR

t , X
M
t , µX

t , X̂A,t, X̂B,t

)
. (34)

In Equation 34, O?
X is a status marker indicating that the ultimate ontology ofX remains suspended.

It is not another component of the same mathematical type as the remaining entries. The semicolon
records that distinction. The profile is therefore a typed analytical ledger rather than an element of a
presumed product vector space.

The historical trajectory of the concept is the indexed family in Equation 35.

ΛI(X) :=
(
Λt(X)

)
t∈I . (35)

Equation 35 makes historical change part of the concept analysis itself. For a concept such as trust,
the relational structure, its manifestations, each subject’s reconstruction, and the correspondence among
these components can all change. For action, the relation can change as an event becomes attributable,
publicly manifested, differently interpreted, and later reclassified in light of consequences. For consent,
a manifested assent can acquire a different relational meaning when refusal capacity, information, or role
structure changes.

The generic profile does not replace concept-specific definitions. It supplies a recurring audit. When
a later section introduces a major concept, the manuscript should state, where relevant: the concept’s
suspended ontological status; its relational realization criteria; its manifestation forms; the manifesta-
tions accessible to A and B; the subject-relative reconstructions produced from those manifestations; the
historical trajectory of each component; and any feedback by which manifestation participates in later
relational stabilization or transformation.

The comprehensive concept inventory in Section 7 will apply this discipline systematically. Before
that inventory can be built, the paper must specify the history-bearing subject-spacetimes whose rela-
tional and manifestation structures the audit will track. Section 6 develops those subject-spacetimes and
the coupled dyadic configuration in which supporter and supportee positions become available.

6 History-Bearing Subject Spacetimes

This section specifies the subject-level objects required by the dyadic formalism. Its role is to replace
the convenient prose labels A and B with history-bearing GR representations that remain compatible
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Kκ
AB

Kκ
A Kκ

B

J κ
AB

Figure 2: Schematic coupled subject-spacetimes in the dyadic model. Each focal subject is represented
by a history-bearing subconfiguration inside the coupled spacetime Kκ

AB . The relational interface J κ
AB

can include coupling structure beyond literal overlap, while shared relational material may also occur
in Oκ

AB . The diagram is representational and carries no claim that subjects possess a unique cellular
decomposition.

with the three-level architecture of Section 5. The objective is not to identify a person, organization,
or other participant with one mathematical object in an ontological sense. It is to state what the model
must retain when a focal subject is represented as a relational spacetime rather than as a point actor. The
construction proceeds through subject indexing, coupled dyadic spacetime, shared history and interfaces,
representational boundaries, historical tracking, relational positions, and three-level subject trajectories.
The method is formal and reconstructive: each object is introduced with an explicit modeling role, while
stronger claims about ultimate subject ontology remain suspended.

The central commitment can be stated compactly. The labels A and B name focal subject-spacetimes
at a declared analytical resolution. They do not denote pre-existing substances to which relations are sub-
sequently attached. Their formal representatives are history-bearing portions of a wider relational space-
time, and the coupling through which volunteer interaction becomes possible belongs to the modeled
object from the beginning. The principal subject-spacetime objects introduced below are consolidated
in Table 5 after their definitions.

Figure 2 gives a schematic view of the architecture developed in this section. The diagram empha-
sizes three points: each focal subject has internal historical structure, the two subject-spacetimes can
share relational material, and the dyadic interface can contain coupling structure that is not reducible to
the literal overlap of the two subject representations.

6.1 Subject Labels, History-Bearing Representation

The symbols A and B are retained because a dyadic analysis requires stable references in prose and no-
tation. Their use does not make the corresponding subjects primitive objects. A subject label instead
indexes a history-bearing relational representation selected for a particular analytical purpose and reso-
lution. The same person or organization can therefore admit several compatible or partially compatible
GR representations without one of those representations being declared ontologically fundamental.

Let κ denote a declared representational resolution. A history-bearing subject-spacetime representa-
tive for focal subject i ∈ {A,B} is a labelled subcomplex

Kκ
i =

(
V κ
i , E

κ
i , F

κ
i , ∂

κ
i , λ

κ
i

)
, i ∈ {A,B}. (36)

Equation 36 reuses the labelled 2-complex architecture introduced in Section 3. The cells need not have
universal meanings. Depending on the application, vertices can represent locally individuated events
or updates, edges can encode admissible continuations or dependencies, faces can encode higher-order
compatibility or compositional relations, and labels can recordmodel-specific relational types, capacities,
constraints, manifestations, or other retained data.
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Definition 6.1 (History-bearing subject-spacetime). At representational resolution κ, a history-bearing
subject-spacetime is a relationally tracked subconfiguration Kκ

i whose retained internal structure is suf-
ficient for the local analysis to identify historically accumulated relations, present interfaces, and admis-
sible continuations relevant to focal subject i. The label i indexes the tracking convention; it does not
assert a pre-relational substance underlying the representation.

The definition places the analytical burden on tracking and retained structure. If a model collapses the
whole subject into a single vertex, that coarse representation is admissible only when the internal history
omitted by the collapse is irrelevant to the question being asked. When a support relation depends on
a prior promise, learned competence, accumulated trust, institutional membership, earlier injury, or a
history of refusal, the corresponding structure must be retained at a resolution that can represent its later
effects.

This point also limits ordinary state-vector intuition. A list of current attributes can be useful as a
derived summary, yet such a list does not replace Kκ

i when the current capacities of the subject depend
on the path through which they were generated. Paper I consequently treats compact state-like variables
as projections or summaries of a richer history-bearing object whenever historical structure matters to
the dyadic relation.

6.2 Coupled Dyadic Spacetime

A volunteer/support relation is represented inside a coupled spacetime rather than between two isolated
containers. Let Kκ

AB be a declared coupled region at resolution κ that retains the portions of A, B,
and their relational coupling required by the local research question. No uniqueness or order-theoretic
minimality of this coupled region is assumed; a different admissible boundary or resolution can support a
different coupled representation. The subject-spacetime representatives are related to the coupled object
through embeddings or other declared structure-preserving inclusions. In the subcomplex specialization
used here, the relation is stated in Equation 37.

ικA : Kκ
A ↪→ Kκ

AB, ικB : Kκ
B ↪→ Kκ

AB. (37)

Equation 37 is a representational inclusion. It does not require the two images to be disjoint, exhaus-
tive, or uniquely recoverable from the coupled complex. The dyadic spacetime itself is recorded by the
typed object in Equation 38.

Dκ
AB :=

(
Kκ

AB, ι
κ
A, ι

κ
B,J κ

AB

)
, (38)

where J κ
AB ⊆ Kκ

AB is a declared relational-interface region. The interface contains the retained cells,
relations, or composite regions through which a change supported in one subject-spacetime can become
consequential to the other or to their coupled configuration. The interface may include shared material,
connecting cells, jointly generated structures, or a model-defined neighborhood required for composition.

Definition 6.2 (Coupled dyadic spacetime). A coupled dyadic spacetime at resolution κ is a record of
the form in Equation 38 in which the two focal subject-spacetimes are embedded in a common history-
bearing configuration and the model declares an interface sufficient to represent their retained modes of
interaction.

The qualifier dyadic concerns the number of focal subject-spacetimes, not the claim that the relation
is socially isolated. Language, law, infrastructure, inherited norms, technical artifacts, and institutional
conditions can appear as labels, regions, constraints, or background relational structures inside Kκ

AB .
They are not modeled as a third focal subject in Paper I unless the analysis assigns them an independent
subject trajectory, epistemic position, or action role. That stronger move belongs to the triadic extension
developed in later work.
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6.3 Shared Histories, Relational Interfaces

The coupled representation permits shared relational history without collapsing A and B into one subject.
When the images of the subject-spacetimes overlap, define the retained overlap by Equation 39.

Oκ
AB := ικA(Kκ

A) ∩ ικB(Kκ
B). (39)

Equation 39 may be empty. When it is nonempty, the overlap can represent relational material that
the adopted model does not assign exclusively to one focal subject. Examples include a jointly created
routine, a shared symbolic vocabulary, a common institutional history, a remembered interaction, or an-
other structure whose later efficacy depends on both trajectories. The overlap does not establish identity
of A and B. It records that the chosen decomposition is relational rather than a partition into mutually
exclusive substances.

The relational interface J κ
AB is broader than the overlap. A communication channel can connect two

non-overlapping subject histories; a promise can be represented through cells relating otherwise distinct
subconfigurations; an intervention can occur at a boundary region; and a joint procedure can generate
new cells that belonged to neither subject representation before the interaction. Paper I therefore keeps
Oκ

AB and J κ
AB formally distinct.

Remark 6.3 (Overlap and interface). The condition Oκ
AB 6= ∅ is neither necessary nor sufficient for a

support relation. Coupling can occur through an interface with no shared subcomplex, and a shared his-
tory can persist without any current support action. The interface is defined by the relational mechanism
under study, while overlap records shared represented material.

This distinction becomes important for self-other analysis. GR can preserve analytic distinction
between A and B while allowing their histories to be entangled, partially overlapping, and mutually
generative. The formalism therefore avoids two extremes: an atomistic model in which subjects are
fully separable before interaction, and an identity claim in which the distinction between the two focal
trajectories disappears. The dyadic architecture requires distinguishability for tracking while permitting
relational non-separability in the retained history.

6.4 Subject Boundaries, Representational Resolution

A subject boundary is a modeling commitment. The body, a legal identity, an organizational chart, an
account identifier, a remembered biography, and a network of obligations can suggest different bound-
aries for the same focal subject. GR therefore requires the analysis to state which relations are treated
as internal to Kκ

i , which belong to the dyadic interface, and which remain in the surrounding coupled
spacetime.

Resolution change makes this dependence explicit. Let κf and κc denote finer and coarser represen-
tations of the same focal analysis, with κf retaining at least as much internal detail as κc. A declared
coarse-graining is represented by the partial maps in Equation 40.

qf→c
i : Kκf

i ⇀ Kκc
i , qf→c

AB : Kκf

AB ⇀ Kκc
AB. (40)

Equation 40 treats qf→c
i and qf→c

AB as partial structure-preserving morphisms between represented
complexes, rather than as functions whose arguments are whole complexes treated as points of another
state space. Where the selected coarse-graining warrants it, these morphisms induce maps on cells, sub-
complexes, labels, or support families. Coarse-graining can be partial because some fine structures can
lack a meaningful coarse representative under a selected scheme. When both subject-level and coupled
morphisms are defined, the embeddings should be compatible with coarse-graining on the retained do-
main. The compatibility condition is stated in Equation 41.

qf→c
AB ◦ ικf

i = ικc
i ◦ qf→c

i , i ∈ {A,B}, (41)
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whenever both compositions in Equation 41 are defined. Failure of this condition can indicate that the
coarse representation loses relational information needed to identify the focal subject consistently inside
the dyadic configuration.

Boundary choice also interacts with manifestation. A subject can manifest through a body, a docu-
ment, a digital account, an authorized representative, or an institutional role whose spatial or material
boundary differs from the relational subject boundary. Section 5 therefore prevents manifestation bound-
aries from being substituted automatically for relational boundaries. The visible source of an utterance
can be localized while the relational structure that gives the utterance standing extends across a longer
history or a wider institutional complex.

A useful formal claim should accordingly report its resolution dependence. Trust identified at one
scale can decompose into several distinct relations at a finer scale. A support action that appears to be
directly dyadic can reveal institutional mediation after refinement. Conversely, fine distinctions can be
intentionally suppressed when they do not affect the research question. The purpose of resolution control
is not to maximize detail; it is to make explicit which distinctions the formal result depends on.

6.5 Historical Tracking, Structural Reconfiguration

The use of a stable label A across a history requires an identification rule. GR does not infer subject
persistence from repeated notation alone. Let t � t′ be two indices in the historical order. A tracking
relation for focal subject i is defined in Equation 42.

τ it′←t ⊆ Kκ
i,t ×Kκ

i,t′ . (42)

Membership (x, x′) ∈ τ it′←t means that the adopted model treats the later relational material x′ as
historically continuouswith, descended from, or otherwise trackable fromx for the purpose of identifying
focal subject i. A relation is used instead of a total function because historical reconfiguration can include
splitting, merging, disappearance, or emergence of represented components.

Definition 6.4 (Subject persistence criterion). A focal subject label i is retained across t � t′ only when
the application supplies a tracking relation τ it′←t satisfying the identity criteria declared for the local
analysis. The criteria can depend on causal continuity, memory, institutional recognition, embodied
continuity, relational obligations, documentary linkage, or another application-appropriate structure.

The definition permits persistence without structural stasis. The later subject-spacetime can differ
substantially from the earlier one while still being tracked as the same focal subject under the chosen
criteria. Volunteer interaction itself can contribute to that change. New competencies can be acquired,
obligations can be generated, trust can be formed, roles can be revised, and relational interfaces can
be reorganized. The resulting subject trajectory is therefore a history of reconfiguration rather than a
sequence of snapshots of an invariant container.

Tracking can also fail. If a coarse organization divides into successor organizations, if an anonymous
participant cannot be connected across episodes, or if a transformation changes the represented structure
beyond the chosen identity criterion, the model should not force a persistence claim merely to preserve
notation. Such failures are informative because later judgments about responsibility, consent, trust, or
accumulated obligation can depend on which historical continuities remain warranted.

6.6 Supporter-Supportee Position Structure

The words supporter and supportee designate relational positions inside the dyadic configuration. They
are not synonyms for A and B. Let Pκ

t denote the set or structured family of relational positions distin-
guished by the model at historical index t and resolution κ. The assignment of focal subjects to positions
is represented by a relation rather than a function, as stated in Equation 43.

%κt ⊆ {A,B} × Pκ
t . (43)
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Equation 43 allows one subject to occupy several positions and allows a position to be jointly instan-
tiated where the substantive model supports that interpretation. Let πS and πR denote, respectively, the
supporter and supportee positions used in the minimal orientation of Paper I. A configuration can satisfy
the provisional assignment in Equation 44.

(A, πS) ∈ %κt , (B, πR) ∈ %κt . (44)

Equation 44 does not define A as a supporter or B as a supportee. It records a historically situated
role relation within one configuration. Later interaction can add reciprocal support, reverse the posi-
tions, dissolve the distinction, or generate another position such as co-participant. The role relation itself
therefore has a trajectory, represented by Equation 45.

ϱκ
I :=

(
%κt

)
t∈I . (45)

The history in Equation 45 is analytically important because the meaning of an action can depend
on the role structure from which it emerged. The same transfer, request, silence, or refusal can have
different significance when it occurs in a newly formed support relation, an entrenched helper-recipient
relation, a reciprocal partnership, or a relation whose earlier role assignment has already been contested.

Role attribution also belongs to the three-level architecture. A supporter position can be relationally
stabilized while manifesting through a title, repeated behavior, spatial arrangement, language, or expec-
tation. A and B can reconstruct the role differently, and those reconstructions can feed back into later
behavior. The role relation in Equation 43 therefore remains distinct from its manifestations and from
either subject’s belief about who is supporting whom.

6.7 Three-Level Subject Trajectories

The subject-spacetime construction can now be connected directly to the concept audit of Section 5. At
the relational level, the focal subject is represented by the tracked history-bearing configuration Kκ

i,t.
At the manifestation level, only selected manifestations of that configuration become available in the
dyadic situation. Within subject-relative epistemic reconstruction, A and B form models from those
manifestations and from retained history. Ultimate subject ontology remains suspended.

Let Subji denote the concept type corresponding to focal subject i. Its generic profile is the special-
ization of Equation 34 shown in Equation 46.

Λt(Subji) =
(

O?
Subji ;K

κ
i,t,Mi,t, µ

Subji
t , Ŝubj

A

i,t, Ŝubj
B

i,t

)
. (46)

In Equation 46, Mi,t is the retained manifestation family through which focal subject i becomes
accessible in the dyadic context. The subject-relative reconstructions can contain beliefs about identity,
need, intention, competence, role, reliability, vulnerability, or other later-defined objects. The profile
does not imply that either reconstruction exhausts the relational subject-spacetime.

The summary in Table 5 records the analytical distinctions preserved by these objects.
Historical interaction can change every retained component except the suspended ontological status

marker. The subject-spacetime can be reconfigured, its manifestations can change, the manifestation
relation can change, and each participant’s reconstruction can change. A volunteer relation can there-
fore be subject-forming even before Paper I develops the stronger metaphysics of subject co-formation
reserved for later work. The present section establishes only the formal capacity to record such change.

The subject-spacetime construction supplies the carriers needed by the remainder of Paper I. The next
section can therefore build a comprehensive concept inventory without treating the focal subjects, their
roles, or their manifestations as interchangeable objects. That inventory will classify which concepts are
primitive relative to the dyadic model, which are derived from previously defined structures, and which
should be treated as relationally emergent only after additional historical conditions are satisfied.
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Table 5: Principal subject-spacetime objects in the minimal dyadic formalism.
Object Analytical role Principal distinction preserved

Kκ
i History-bearing subject-spacetime

representative
Subject history versus point actor

Kκ
AB Coupled dyadic relational

spacetime
Dyadic relation versus two isolated
containers

J κ
AB Model-declared relational interface Coupling structure versus

subject-internal structure
Oκ

AB Shared represented material Historical overlap versus subject
identity

qf→c
i Resolution-changing map Coarse subject description versus

fine internal history
τ it′←t Historical tracking relation Persistence of subject label versus

structural stasis
%κt Subject-position relation Focal subject versus

supporter/supportee role
Λt(Subji) Three-level subject profile Relational subject versus

manifestation and reconstruction

7 Minimal Dyadic System: Conceptual Object Inventory

This section consolidates the conceptual objects required by the minimal dyadic study before the paper
turns to detailed epistemic, procedural, evaluative, and algebraic constructions. Its role is classificatory
and formal: the section records what the model may need to represent, identifies which objects can
be taken as relative primitives at the present level, distinguishes objects derived from earlier structure
from objects that require relational emergence, and states the three-level and historical questions that
accompany each family. The objective is not to define every later object completely in one place. It
is to prevent later sections from introducing action, need, consent, trust, judgment, or power through
notation that silently assumes their formal status. The method is a typed inventory. Each object family
is related to the history-bearing subject-spacetimes of Section 6 and to the three-level profile developed
in Section 5.

The inventory is deliberately broader than the set of symbols used immediately after this section. A
comprehensive dyadic formalism must distinguish objects that can coexist in one support relation even
when a particular finite illustration suppresses some of them. At the same time, inclusion in the inven-
tory does not imply equal ontological or formal standing. A desire, an observed utterance, a request, a
judgment of need, a support action, and an emergent trust relation are different kinds of objects. Treat-
ing them as coordinates of one global state vector would therefore add a substantial commensurability
assumption that the present paper has not earned.

7.1 Inventory Architecture

The classification uses three formal-status categories relative to the present analytical layer. A relative
primitive is an object that Paper I accepts as supplied by the local instantiation rather than deriving it from
another object already formalized in this manuscript. A derived object is generated, inferred, attributed,
or constructed through declared relations or maps from previously available objects. An emergent object
requires a stronger historical condition: the model must establish enough persistence, relational organi-
zation, and causal or generative efficacy for the object to be treated as a relationally real structure rather
than as a transient description. Definition 7.1 records this usage.
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Definition 7.1 (Relative formal status). For a concept type X represented at resolution κ, its Paper I
formal status is written schematically as

σκ(X) ∈ {RP,D,E}, (47)

whereRP denotes a relative primitive of the selected instantiation,D a derived object, and E a relationally
emergent object. The classification is model-relative and does not assign an ultimate ontological category
to X .

Equation 47 is intentionally weaker than a universal ontology of concepts. An intention can be
supplied as a relative primitive in a coarse behavioral model while becoming a derived object in a richer
psychological model. Trust can be treated as a reported variable in an empirical dataset while remaining
relationally emergent in the GR interpretation of that dataset. The status ledger therefore records where
the present formal derivation begins, not what reality is ultimately made of.

Every retained concept also inherits the three-level audit introduced in Section 5. For a concept X ,
the analysis should specify the relational object XR

t when such an object is warranted, the manifesta-
tions through which it becomes accessible, the subject-relative reconstructions formed by A and B, and
the historical trajectories of those relations. Ultimate ontological status remains suspended. The inven-
tory additionally records whether the object is primarily descriptive, epistemic, evaluative, procedural,
transformative, or emergent. These roles can overlap, but they should not be collapsed by notation.

Table 6 summarizes the principal families. The later tables unpack them into more specific objects
and indicate the default formal status used by Paper I.

7.2 Subject-History Objects

The first family contains the carriers already established in Section 6. The focal subjects are represented
through Kκ

A and Kκ
B inside the coupled configuration Kκ

AB . Their interface J κ
AB , shared represented

material Oκ
AB , historical tracking relations τ it′←t, and role relation %κt are likewise available before the

later epistemic and evaluative layers are built.
Within Paper I these objects function as relative primitives or immediately derived structural objects.

Their substantive content is supplied by the instantiation, while their admissible relations are constrained
by the GR architecture. They include the historical ordering used by the model, the selected resolution,
subject boundaries, relational interfaces, and the supporter/supportee positions πS and πR. None of these
objects establishes that the corresponding subject, boundary, or role is ontologically fundamental.

The role-position family also includes later positions that can become relevant inside the dyad: re-
quester, responder, observer, evaluator, decision-maker, refusal-holder, exit-capable participant, partner,
co-participant, and other locally justified positions. These positions are derived from the relational con-
figuration and can change over time. A subject can occupy several positions simultaneously, and the
same position can be differently manifested or differently recognized by A and B.

7.3 Capacity-State Objects

A dyadic support relation depends on subject conditions that need not be reducible to one state vector.
Paper I therefore retains a family of capacity and state-like objects whose exact mathematical carriers
remain application-dependent. The family can include bodily or material condition, practical capacity,
cognitive capacity, communicative capacity, interpretive capacity, normative capacity, affective state,
attention, desire, preference, intention, expectation, memory, prior commitment, vulnerability, available
resources, refusal capacity, exit capacity, revision capacity, and generative capacity.

Several distinctions are essential. Capacity differs from realized influence or realized action. Pref-
erence differs from desire. Intention differs from the history that generated an action. Memory differs
from the historical structure itself. Vulnerability differs from a judgment that intervention is required.
Generative capacity differs from a scalar amount of power. These distinctions allow a later model to ask
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Table 6: Master inventory of conceptual object families in the minimal dyadic formalism.
Object family Default status Principal formal role Main three-level or

historical burden

Subject, history,
position

RP/D Carrier, tracking, role
structure

Subject manifestation,
boundary, persistence,
role trajectory

Capacity, state,
orientation

RP/D Local subject condition Manifestation,
inferability, historical
modification

Manifestation,
epistemic access

D Accessibility and
reconstruction

Relational object versus
manifested form versus
subject model

Theory of mind,
communication

D Recursive mutual
modeling

Perspective dependence,
depth, confidence,
revision

Need, value, aesthetic,
normative judgment

D/E Evaluative formation Pre-explicit structure,
articulation,
disagreement,
stabilization

Authorization,
procedure

D Request, consent, refusal,
participation

Capacity conditions,
manifestation, scope,
withdrawal

Action, event,
consequence

D Historical transformation Provenance, attribution,
manifestation,
side-relative knowledge

Counterfactual,
prediction

D Possible continuation
comparison

Horizon, uncertainty,
prediction error, revision

Asymmetry,
misalignment

D Typed relational
comparison

Dimension, definedness,
history, non-scalar
comparison

Feedback, revision D Recursive update Interpretation of
feedback, changed
mappings, changed
operators

Trust, recognition,
dependence, shared
norm

E Relationally real dyadic
organization

Persistence, efficacy,
manifestation,
emergence trajectory

Algebraic, operator,
field objects

D Mathematical realization Support region, typing,
coherence, representation
dependence

whether one subject possesses a relevant capacity, whether that capacity becomes manifest, whether the
other subject recognizes it, and whether it becomes effective in the interaction.

The three-level audit is especially important here because many state-like objects are only indirectly
accessible. A bodily condition can have relational efficacy before A recognizes it. B canmanifest distress
without endorsing A’s interpretation of that manifestation. A declared preference can be a manifestation
of B’s present judgment while leaving open the wider relational history through which that preference
formed. The epistemic sections that follow therefore operate onmanifestations and reconstructions rather
than assuming transparent access to the retained subject condition.
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Table 7: Capacity and state-like objects retained by the minimal dyadic model.
Object Default status Distinction preserved Typical trajectory

question

Bodily/material
condition

RP Condition versus
manifestation or
diagnosis

What changes physically
or materially across
support?

Practical capacity RP/D Ability versus realized
action

Does support enlarge or
narrow later feasible
action?

Cognitive/interpretive
capacity

RP/D Competence versus
conclusion

Does mutual
intelligibility develop
across interaction?

Communicative
capacity

RP/D Expressive ability versus
message content

Do new forms of
expression become
available?

Desire, preference RP/D Orientation versus
normative validity

How are orientations
formed, revised, or
stabilized?

Intention D Self-attributed aim
versus full action
provenance

Does later feedback alter
self-understanding of
action?

Affect, attention RP/D Pre-explicit salience
versus articulated
judgment

How does attention
become historically
organized?

Expectation, memory D Anticipation/retention
versus actual history

How does repeated
interaction alter
prediction and recall?

Vulnerability D Exposure or fragility
versus need judgment

Which relational
conditions make
vulnerability
consequential?

Resources RP Available means versus
legitimate authority

How do resource
relations change
dependence or access?

Refusal/exit capacity D Formal permission
versus effective capacity

Can B contest, refuse, or
leave as the relation
evolves?

Revision capacity D Ability to update versus
actual revision

Can either side revise
models, judgments, and
roles?

Generative capacity D/E Ability to contribute to
later formation versus
realized influence

Does interaction widen
or narrow future
participation?

Table 7 records the main state-like families and the distinctions that Paper I preserves.

7.4 Manifestation-Epistemic Objects

Themanifestation and epistemic family contains the objects through which one subject becomes partially
accessible to the other. Its minimal members include manifestation tokens or families, observability rela-
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tions, actual observation, representation, interpretation, belief, knowledge claims, confidence, memory
of manifestation, disclosure, concealment, strategic presentation, accidental unavailability, and joint ac-
knowledgment. These objects are derived from the coupled spacetime, manifestation relation, historical
context, and subject-relative reconstruction maps introduced in Section 5.

The inventory distinguishes at least five questions that ordinary language often compresses into the
verb know: whether an object can manifest to a subject, whether the subject encounters the manifestation,
whether the manifestation is represented, whether an interpretation is formed, and whether the resulting
belief is treated as justified or sufficiently reliable for the local purpose. Paper I does not require one
universal epistemology that reduces these stages to scalar certainty. It requires the stages to remain
available for separate modeling.

For a retained object X , the accessibility pattern can therefore differ between A and B. A private
intention can be accessible to A through self-report while remaining inferential for B. A bodily con-
sequence can be experienced by B before A receives any manifestation of it. A public action can be
visible to both while its significance remains differently interpreted. A jointly observed event can be-
come jointly acknowledged only after a further communicative act. These cases motivate the explicit
epistemic architecture developed in the later section on mutual manifestation and epistemic access.

7.5 Theory-of-Mind Objects

Theory-of-mind objects are derived subject models constructed from manifestations, prior history, inter-
pretive resources, and other retained epistemic inputs. The basic forms are TA(B) and TB(A). Their
internal contents can include modeled beliefs, preferences, intentions, needs, competencies, values, emo-
tions, roles, and expectations. Higher-order objects such as TA(TB(A)) become available when the local
model requires one subject’s representation of the other’s representation.

The inventory also includes ToM depth, confidence, false belief, underdetermined belief, strategic
manipulation of belief, and revision after feedback. Higher-order recursion is not treated as automatically
infinite in practical modeling. A finite dyadic application can truncate the hierarchy at the depth required
by the question, provided that the truncation is stated. ToM objects remain relationally situated epistemic
constructions rather than direct copies of another subject-spacetime.

A further distinction concerns self-modeling. A can possess a self-representation of intention, mo-
tive, role, or competence that differs from a later relational reconstruction of the action’s generative
provenance. B can likewise misrecognize or revise B’s own state. The inventory therefore permits self-
ToM-like or self-model objects without granting either subject infallible access to its own generative
history.

7.6 Communication Objects

Communication supplies manifestations that can reorganize the epistemic and procedural structure of
the dyad. Candidate objects include request, invitation, offer, question, clarification, statement, pro-
posal, warning, advice, refusal, counterproposal, gratitude, complaint, explanation, correction, apology,
acknowledgment, silence, delay, withdrawal, and nonverbal signaling. Their formal type depends on
the application: a communication can be represented as an event, a manifestation, a partially defined
transformation, or a structured message object carried by an interface.

A message and its interpretation remain distinct. A request can be manifested clearly while the scope
of the request remains disputed. Silence can be observed while its meaning remains underdetermined.
Gratitude can manifest appreciation, social convention, relief, strategic politeness, or another relational
state depending on the history and context. Communication therefore enters the later formalism through
typed manifestation and interpretation rather than through a universal semantic map.

Communication can also change the conditions of later communication. A clarification can create
a shared vocabulary. A refusal can alter role expectations. Repeated successful translation can increase
trust and lower the cost of later explanation. Conversely, repeated misinterpretation can narrow the set

42



DR
AF
T

of signals treated as credible. These second-order effects make communication part of the historical
generativity of the dyad.

7.7 Evaluative-Judgment Objects

The evaluative family contains need judgments, practical evaluations, goodness judgments, aesthetic
judgments, affectively mediated distinctions, explicit normative judgments, and judgments about other
judgments. These objects are derived. A need is not inserted as a primitive property of B, and an action is
not labeled good merely because A intends support. The later evaluative section will specify how these
judgments are typed and how disagreement is represented.

Need-related objects include B’s self-judged need, A’s judgment of B’s need, and a jointly stabilized
need judgment where interaction supports one. The three can diverge. Need can also change over time,
remain hidden, be misclassified, or concern different dimensions such as immediate material condition,
practical capacity, relational participation, or longer-term generative possibility.

Goodness-related objects include A’s judgment that an action is good for B, B’s judgment that it
is good for B, judgments concerning effects on A, and judgments concerning the relation itself. Short-
term benefit, long-term capability, autonomy, dependence, dignity, trust, and reversibility can enter such
evaluations without being forced into one scalar utility function.

Aesthetic and affective objects include fittingness, harmony, dignity, discomfort, admiration, aver-
sion, awkwardness, shame, gratitude, resentment, meaningfulness, and other locally justified distinctions.
Some of these can arise through pre-explicit manifestation structure before an explicit aesthetic propo-
sition is articulated. Their later stabilization can in turn reshape attention and manifestation. Explicit
normative modalities can include required, permitted, optional, supererogatory, discouraged, forbidden,
legitimate, illegitimate, justified, and unjustified. Paper I keeps formation of these judgments separate
from their validity.

Judgments themselves can become objects. A can evaluate B’s refusal, B can evaluate A’s judgment
of need, and either subject can form a judgment concerning the other’s judgment of the relation. This
recursive availability will later support analysis of paternalism, disagreement, recognition, and normative
revision without requiring those later evaluations to be introduced as primitives.

7.8 Authorization-Procedure Objects

The authorization family distinguishes request, permission, consent, acquiescence, compliance, endorse-
ment, refusal, withdrawal of consent, refusal capacity, exit capacity, competence, information conditions,
standing, authority, and role-based permission. The distinction is necessary because the manifestations
of these objects can look similar while their relational status differs. A spoken “yes” can manifest con-
sent, compliance, uncertainty, politeness, or pressure depending on the historical configuration. Silence
can accompany permission in one practice and have no authorizing significance in another.

Interactive procedure objects organize these authorizations through time. The minimal repertoire in-
cludes initial encounter, inquiry, assessment, mutual clarification, negotiation, consent procedure, joint
planning, support execution, monitoring, feedback, correction, repeated interaction, handover, with-
drawal, termination, and post-action reflection. The procedure is not assumed to be a fixed pipeline.
Stages can be omitted, repeated, reordered, jointly produced, or rendered undefined by an earlier trans-
formation.

Standing and authority require particular restraint. A’s judgment that an action would benefit B does
not itself generate authority to intervene. B’s request can generate a reason for action without deter-
mining every later procedural permission. Professional role, emergency circumstance, prior agreement,
institutional mandate, or another relation can modify standing, but those relations must be represented
explicitly. The later ethics and justice papers will evaluate such structures; Paper I supplies the objects
required for that evaluation.
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7.9 Action-Event-Consequence Objects

The action family is central because Paper I treats action as a derived GR object rather than as an atomic
primitive. The inventory distinguishes an underlying relational process or event, its individuation as
an action, attribution to one or more subjects or relations, generative provenance, intention, execution,
manifestation, interpretation, and relational consequence. The detailed construction appears in the later
section on action genesis, provenance, attribution, and epistemic profiles.

Candidate action types include observation, inquiry, asking, offering, giving, transferring resources,
teaching, advising, accompanying, caring, protecting, mediating, advocating, representing, coordinating,
facilitating access, withholding, refusing, withdrawing, correcting, repairing, apologizing, terminating
support, and transitioning toward partnership. The list is functional rather than moral. The same type
can be beneficial, harmful, ambiguous, or differently evaluated depending on provenance, manifestation,
consent, consequence, and history.

Consequences are separate objects. They can be intended or unintended, foreseen or unforeseen, di-
rect or indirect, immediate or delayed, reversible or practically irreversible. A consequence can affect B,
A, the coupled relation, later observability, future action families, refusal capacity, exit capacity, trust,
role structure, or the manifestation relation itself. The distinction between action and consequence pre-
vents retrospective outcome knowledge from being read back into the action’s initial epistemic profile.

Action attribution also remains open. The executor, initiator, generator, and author of one support
event can differ. B can initiate a process through a request while A executes the visible action. A jointly
negotiated plan can have no adequate single-agent generator even when one subject performs the final
physical transfer. An institution can structure the action family while remaining outside the focal dyad
at the current resolution. Paper I records these possibilities without dissolving the dyadic boundary into
a complete institutional model.

7.10 Counterfactual-Prediction Objects

Support decisions frequently rely on possible futures. The inventory therefore includes subject-relative
predictions of continuation under a candidate action, continuation without the action, and continuation
under alternative actions. These are derived epistemic objects rather than realized histories. They require
a declared horizon, a criterion for comparing continuations, and a statement of uncertainty.

Prediction can concern material effect, practical capacity, dependence, autonomy, trust, role stability,
reversibility, or another retained dimension. A and B can form different counterfactuals from the same
manifestation history. Later realized history can diverge from both. Prediction error then becomes part
of the feedback and revision architecture rather than evidence that the original action was irrational by
definition.

The counterfactual family also provides a bridge to generative possibility. A subject can judge an
action partly by how it changes admissible or effectively reachable continuations. Paper I keeps such
judgments distinct from a substantive claim that the predicted future is objectively best.

7.11 Asymmetry-Misalignment Objects

The dyad can contain multiple typed asymmetries. Candidate dimensions include knowledge, informa-
tion access, resources, competence, institutional status, dependency, recognition, communication, inter-
pretive capacity, refusal capacity, exit capacity, generative capacity, authority, and realized normative
influence. The inventory treats each asymmetry as dimension-specific. A relation can be symmetric in
one dimension and asymmetric in another.

Misalignment differs from asymmetry. Misalignment concerns a discrepancy between objects that
are intended to correspond or that become analytically compared, such as B’s relational condition and
A’s model of B, B’s self-judged need and A’s judgment of B’s need, A’s intention and B’s inferred in-
tention, A’s goodness judgment and B’s goodness judgment, manifested consent and inferred consent,
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or predicted consequence and realized consequence. The paper does not use subtraction notation unless
the relevant carriers support subtraction or another declared discrepancy operation.

The asymmetry and misalignment families can interact. Epistemic asymmetry can increase the
chance of need-judgment misalignment. Resource asymmetry can reduce effective refusal capacity.
Recognition asymmetry can influence whose interpretation becomes stabilized. These relations remain
hypotheses or derived mechanisms until the corresponding maps and historical evidence are specified.

7.12 Feedback-Revision Objects

Feedback objects record later manifestations or relational changes that become available for revising ear-
lier models and judgments. B’s reported experience of an intervention, A’s observation of an unintended
consequence, a refusal, a change of trust, a new request, or a later reinterpretation can all function as
feedback. The feedback event is distinct from A’s or B’s interpretation of it.

Revision can affect ToM, need judgment, goodness judgment, normative judgment, role assignment,
counterfactual expectations, admissible action family, trust, recognition, refusal capacity, and later com-
munication. A system with feedback but no revision capacity can repeatedly reproduce the same mis-
alignment. A system with revision capacity can still fail to revise if manifestations are inaccessible,
distrusted, or translated through a rigid interpretive frame.

The inventory also allows revision of the cross-level relations themselves. Interaction can change
how B manifests distress, how A interprets silence, how consent is signaled, or which expressions count
as credible. This possibility is one reason the history of µt, ρA,t, and ρB,t belongs to the formal object
rather than to an external commentary on the model.

7.13 Emergent Relational Objects

Some of the most important concepts in volunteer relations should normally enter as emergent relational
structures. Candidate objects include trust, distrust, recognition, mutual recognition, reciprocity, de-
pendence, mutual dependence, expectation, reliability, obligation, standing, authority, legitimacy, role
stabilization, helper-supportee patterning, partnership, shared evaluative vocabulary, and shared norm.
Their presence is not inferred from one isolated manifestation.

The emergence requirement is historical. A model should state the relations through which the candi-
date structure is constituted, the horizon over which it persists, the manifestations through which it can be
investigated, and the causal or generative consequences that make it relevant to later interaction. Trust,
for example, can be associated with repeated reliance, disclosure, reduced monitoring, accepted vulnera-
bility, or other relations, but none of those manifestations alone universally defines trust. A shared norm
can organize later judgment even amid disagreement, but coincidence of two private judgments does not
automatically create a shared normative structure.

Emergent objects can also become inputs to later generation. Trust can alter which requests are cred-
ible. A stabilized helper-supportee role can change which actions appear natural or expected. A shared
vocabulary can make previously inaccessible distinctions easier to articulate. Dependence can reshape
refusal or exit capacity. The inventory therefore treats emergence as a change in the later generative
environment rather than as the appearance of an inert label.

Table 8 summarizes the main emergent candidates and the evidence burden attached to each.

7.14 Algebraic-Operator-Field Objects

The final family contains mathematical realization objects. These are derived from the substantive GR
architecture rather than treated as substantive concepts by themselves. Candidate objects include lo-
cal algebras A(R), algebra embeddings or restriction-compatible maps, states or evaluation functionals,
typed partial transformations, generators, operator representations, comparison transports, regional re-
alization maps, quasi-local completions, compatible field families, path composites, cycle diagnostics,
and optional topological invariants.
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Table 8: Candidate emergent relational objects and their minimum evidential burden in Paper I.
Candidate object Required relational burden Historical or manifestation burden

Trust / distrust Structured reliance, vulnerability,
expectation, or credibility relation

Persistence beyond one signal;
context-sensitive manifestations

Recognition Relational positioning of the other
as a subject, role-holder, partner,
recipient, or another locally defined
status

Recurrent treatment or uptake;
possible misrecognition and revision

Reciprocity Historically linked responsive
contributions across the dyad

Tracking of response relations; need
not imply equal exchange

Dependence Later possibilities materially
conditioned by retained relation to
the other

Persistence, alternatives, exit
conditions, changing intensity or
type

Standing / authority Relationally effective capacity to
make claims, authorize, decide, or
intervene

Source, scope, contestability,
manifestation, possible withdrawal

Obligation Stabilized normative relation
connecting claim, role, history, or
commitment to later action

Formation history, recognition,
contestability, revision

Role stabilization Recurrent supporter/supportee or
other position structure

Persistence, reproduction,
manifestation, reversal/dissolution
conditions

Partnership Jointly sustained relation with
reciprocal participation in relevant
generation

Shared procedures, mutual
recognition, role transformation

Shared vocabulary Commonly usable distinctions that
organize mutual interpretation

Historical acquisition, translation,
revision, exclusions

Shared norm Relationally stabilized normative
structure affecting later judgment or
practice

Formation, manifestation,
disagreement, efficacy, revisability

Operator families later used by Paper I can include manifestation/readout maps, attention-shifting
maps, recognition transformations, communication maps, request or refusal transformations, evaluative-
judgment generators, support/intervention transformations, feedback maps, revision maps, and with-
drawal or termination transformations. Their names do not guarantee that they are linear operators on
one Hilbert space. The mathematical type must be derived from the carrier on which each transformation
acts.

Field-level objects require an additional coherence burden. Local data become a field representa-
tion only when the selected regions possess compatible carriers, realization maps, restriction structure,
overlap consistency, interface comparison or transport, and whatever gluing or compatible-family con-
struction the model requires. A labelled 2-complex can provide the history-bearing carrier, while a
spin-foam-inspired realization can supply one more specialized labelled-history architecture. Neither
mathematical choice changes the three-level status of the substantive social concepts by itself.

7.15 Inventory Closure Rules

The concept inventory is finite at the level of families but recursively open at the level of generated
objects. A judgment can become the object of another judgment. A manifestation can concern an earlier
representation. A ToM model can contain a model of another ToM model. A role can become the
object of refusal or endorsement. A shared norm can alter the criteria through which later manifestations
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are interpreted. Paper I therefore needs a closure discipline rather than an attempt to enumerate every
possible higher-order object.

Let Iκ0 denote the retained finite inventory of base concept types at resolution κ. Let Gκ denote
the family of well-typed generation operations admitted by the model, including representation, inter-
pretation, ToM construction, evaluation, judgment, attribution, historical tracking, and state-changing
transformation where their domains are defined. The recursively generated inventory is stated schemat-
ically in Equation 48.

Iκn+1 := Iκn ∪ {G(x1, . . . , xm) | G ∈ Gκ, (x1, . . . , xm) ∈ Dom(G) ∩ (Iκn)
m} , n ≥ 0. (48)

Equation 48 does not assert that every formally generable object is analytically useful. It records a
grammar: higher-order objects become admissible only through operations whose domains, codomains,
and interpretation have been declared. The full finite-depth inventory used by one application is then a
selected subset of

⋃
n≥0 I

κ
n, with recursion truncated by the research question and available evidence.

This closure rule prevents two opposite errors. The first is uncontrolled symbol proliferation, in
which every psychologically or normatively conceivable object receives an independent primitive sym-
bol. The second is premature reduction, in which higher-order structures are declared impossible because
the initial inventory did not list them explicitly. A finite basis plus typed generation rules preserves both
tractability and conceptual openness.

7.16 Concept Audit Protocol

The inventory supplies a recurring protocol for the remainder of the manuscript. Before a major con-
cept is used in a formal claim, the paper should be able to answer the following questions: what is the
object’s relative formal status; what mathematical type carries it; at which GR reality level is the sub-
stantive claim made; through which manifestations can the object become accessible; how can A and B
reconstruct it differently; what historical tracking is required; whether the object changes the represented
configuration; which operations can act on it; what assumptions permit composition; and what remains
underdetermined.

Table 9 records these fields. The table is a writing and verification device as much as a mathematical
one. It provides a test against the accidental reintroduction of point-like subjects, transparent action,
primitive need, scalar power, or universal commensurability later in the paper.

The resulting inventory makes the minimal dyad comprehensive without converting it into an un-
differentiated master state. Subject-spacetimes, manifestations, models, judgments, actions, procedures,
asymmetries, and emergent relations remain separately typed while participating in one historical system.
The next section can therefore develop mutual manifestation and epistemic access with a clear account
of which objects are being accessed and which objects are being constructed through that access.
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Table 9: Concept audit fields applied before a major Paper I object enters formal argument.
Audit field Required question

Relative status Is the object a relative primitive, derived construction, or relationally
emergent structure?

Formal type What set, relation, map, algebraic element, functional, family, or other
carrier contains it?

Reality level Is the substantive claim relational, manifestational, or explicitly left
under ontological suspension?

Manifestation Through which context-dependent forms can the object become
accessible?

Subject-relative
reconstruction

How can A and B model or interpret the object differently?

Historical tracking What permits the object or its role to be identified across the relevant
trajectory?

Dynamical role Does the object describe, evaluate, authorize, transform, or emerge
from the configuration?

Definedness On which configurations or regions is the relevant operation
meaningful?

Composition Which domain/codomain or compatibility conditions permit later
operations to compose?

Uncertainty and limitation What remains underdetermined, representation-dependent, or reserved
for later papers?

8 Mutual Manifestation: Epistemic Access, Observation, Reconstruction

This section develops the epistemic interface through which the two history-bearing subject-spacetimes
of Section 6 become partially accessible to one another. Its role is to refine the three-level architecture
of Section 5 by separating manifestation that exists in the retained model from manifestation that is ac-
cessible to a particular subject, manifestation that is actually taken up, and relational structure that is
reconstructed from that uptake. The objective is to make mutual access explicit without treating either
subject as transparent to the other or to itself. The discussion proceeds through directional manifestation,
accessibility, observation and uptake, shared and private visibility, reconstruction and confidence, mem-
ory, disclosure and concealment, joint acknowledgment, self-manifestation, and historical change in the
access architecture. The method is typed and reconstructive. Epistemic terminology is used at the level
required by the dyadic formalism; a complete philosophical theory of knowledge is outside the scope of
Paper I.

Figure 3 summarizes the architecture. A relational object can admit several manifestations. Only
some manifestations are accessible to a given subject, and only some accessible manifestations are ac-
tually registered or taken up. Subject-relative reconstruction then acts on uptake together with retained
history. The figure represents a factorization of analytical stages rather than a universal psychological
sequence.

8.1 Directional Mutual Manifestation

Mutual manifestation begins from a simple asymmetry of access: each subject-spacetime can become
manifest to the other only through selected forms available in the coupled configuration. The existence
of a coupled relational spacetime Kκ

AB,t does not imply that A has direct access to Kκ
B,t or that B has

direct access to Kκ
A,t. Each side encounters context-dependent manifestations that may reveal, obscure,

compress, or reorganize selected relational features.
Let SubjA and SubjB denote the relational subject objects tracked at the current resolution. Their
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relational object
r ∈ Rt

manifestations
Mant(r)

A-accessible
Macc

A,t

B-accessible
Macc

B,t

A uptake
UA,t

B uptake
UB,t

A-relative model
R̂A,t

B-relative model
R̂B,t

µt

νA,t

νB,t

ρ̃A,t

ρ̃B,t

access does not imply uptake;
uptake does not imply unique interpretation

Figure 3: Epistemic-access architecture for a relational object. The manifestation relation µt supplies
admissible manifestations. Subject-relative accessibility selects manifestations available to A or B. Ob-
servation/uptake maps νA,t and νB,t produce registered epistemic inputs, and reconstruction maps ρ̃A,t

and ρ̃B,t generate subject-relative models using those inputs together with retained history. The arrows
do not imply that each stage is total, deterministic, or temporally sequential in every application.

retained manifestation families are supplied by Equation 26. To record the direction in which a subject
becomes accessible, define the directional accessible-manifestation family in Equation 49.

Mi→j,t := Mant(Subji) ∩Macc
j,t , i, j ∈ {A,B}, i 6= j. (49)

Equation 49 records manifestations of subject i that are accessible to subject j under the retained
model. The intersection is defined at the manifestation level. It does not assert that the relational subject
itself is contained in the other subject’s epistemic domain. A bodily expression, a message, an insti-
tutional credential, a refusal, a delay, or a visible transfer can belong to Mi→j,t while the relational
structure that gives that manifestation its meaning remains only partially reconstructed.

Mutual manifestation requires neither equal bandwidth nor symmetric form. The familiesMA→B,t

andMB→A,t can differ in size, type, persistence, reliability, and historical depth. B may disclose exten-
sive information about vulnerability while A discloses little about intention. A may possess institutional
records concerning B while B has access mainly to A’s immediate conduct. The resulting asymmetry
belongs to the access architecture and should not be converted automatically into a moral or power judg-
ment. Work on epistemic injustice shows why credibility and shared interpretive resources can later
acquire ethical and political significance, but the present formalism first records the structure of access
and interpretation without inferring injustice from difference alone [5].

The directional family also leaves room for manifestations generated jointly. A jointly written plan,
a shared routine, a jointly enacted gesture, or a jointly maintained record need not belong exclusively
to either directional family. Such manifestations can be attached to the coupled relation or to a shared
region of Kκ

AB,t. Paper I therefore treats mutual manifestation as a structure of directional and shared
accessibility rather than as two independent streams emitted by isolated subjects.

8.2 Accessibility, Observation, Uptake

Accessibility and observation are different formal conditions. Section 5.5 introducedMacc
i,t as the mani-

festations accessible to subject i. Accessibility states that a manifestation is available through the retained
channels and conditions of the model. It does not imply that the subject attends to it, perceives it, records
it, or treats it as relevant.

To retain this distinction, let Ui,t denote a class of subject-relative uptake records. An uptake record
can represent attention, perceptual registration, receipt of a message, retrieval of a document, or another
model-specific form in which an accessible manifestation becomes part of the subject’s current epistemic
input. The observation/uptake map is introduced in Equation 50.

νi,t : Macc
i,t ⇀ Ui,t. (50)

49



DR
AF
T

The partiality of Equation 50 is substantive. A manifestation can be accessible while remaining
unattended, masked by competing signals, below a perceptual threshold, excluded by an interpretive
routine, or otherwise absent from the subject’s effective uptake. A visible facial expression need not be
noticed. A written refusal can be received but not read. A public record can be available but practically
inaccessible because the subject lacks the competence or time needed to retrieve it.

The map νi,t also prevents the word observation from carrying more epistemic force than the for-
malism supports. Uptake need not produce accurate identification, belief, or knowledge. A subject can
register an utterance while misunderstanding its language. A subject can notice silence while lacking a
basis for classifying its meaning. The formal sequence therefore separates accessibility, uptake, interpre-
tation, and later epistemic standing.

Section 5.5 introduced the coarser reconstruction map ρi,t : Ei,t ⇀ R̂i,t with Ei,t = Macc
i,t × Hi,t.

Where the application requires explicit observation structure, this map can be factorized through uptake.
Let ρ̃i,t denote a reconstruction map whose immediate manifestation input is an uptake record. The
factorization is stated in Equation 51.

ρi,t(m,h) = ρ̃i,t
(
νi,t(m), h

)
(51)

whenever m ∈ Dom(νi,t) and the right-hand side is defined. Equation 51 is an optional refinement
of the earlier architecture rather than a replacement for it. Applications that do not need to distinguish
accessibility from actual uptake can retain the coarser map ρi,t.

8.3 Shared, Private, Hidden Manifestations

The dyadicmodel requires a vocabulary for asymmetric access without assuming that everymanifestation
has a unique owner. Form ∈ Mt, define its accessibility profile by Equation 52.

Vt(m) := {i ∈ {A,B} | m ∈ Macc
i,t }. (52)

The set Vt(m) has four possible values in the strict dyadic model: {A,B}, {A}, {B}, or ∅. These
values correspond respectively to jointly accessible, A-only accessible, B-only accessible, and currently
inaccessible manifestations. The classification concerns accessibility, not observation or interpretation.

Actual uptake can be tracked separately. Define the uptake profile in Equation 53.

Ut(m) := {i ∈ {A,B} | m ∈ Dom(νi,t)}. (53)

Equation 53 permits Vt(m) = {A,B} while Ut(m) = {A}, for example when both subjects could
observe a manifested event but only A attends to it. It also permits a manifestation to be accessible to
B but not interpretable by B after uptake. Shared observability therefore remains weaker than shared
understanding.

Several forms of hiddenness should remain distinct. A relational object r can have no retained man-
ifestation at the modeled stage, so that Mant(r) = ∅. Alternatively, r can have manifestations while
every retained manifestation is inaccessible to both subjects. A third possibility is asymmetric access,
where only one subject can encounter the relevant manifestation. A fourth is failed uptake despite acces-
sibility. A fifth is successful uptake followed by unresolved interpretation. Table 10 distinguishes these
cases.

This taxonomymatters because the samemanifested absence can arise through different mechanisms.
A subject can remain unaware of a need because the need has no accessible manifestation, because an
accessible signal is not noticed, because the signal is noticed but not understood, or because several
interpretations remain viable. A dyadic ethics that treats every failure to respond as the same epistemic
failure would therefore erase distinctions that the formal architecture makes available.
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Table 10: Distinct failure modes between relational structure and subject-relative reconstruction.
Condition Formal signature Analytical interpretation

Unmanifested Mant(r) = ∅ No retained manifestation of the
relational object in the modeled
context

Manifested but
inaccessible

m ∈ Mant(r) and Vt(m) = ∅ Manifestation exists in the model
but is unavailable to A and B

Asymmetrically
accessible

|Vt(m)| = 1 Only one subject has access to the
manifestation

Accessible but not
taken up

i ∈ Vt(m) and i /∈ Ut(m) Available manifestation fails to
enter current epistemic uptake

Taken up but
uninterpreted

m ∈ Dom(νi,t) while ρ̃i,t is
undefined

Subject registers the manifestation
without an admissible relational
reconstruction

Interpreted but
underdetermined

ρ̃i,t admits several retained models Evidence supports more than one
relational reconstruction

8.4 Reconstruction, Belief, Confidence

A subject-relative reconstruction is not automatically a belief, and a belief is not automatically knowledge.
Paper I requires only enough epistemic structure to distinguish the object reconstructed, the subject’s
commitment to that reconstruction, and the strength or warrant of the commitment where the application
supplies such information. The paper therefore avoids building a complete epistemology into the dyadic
formalism.

Let q denote a proposition, classification, or structured claim extracted from a subject-relative recon-
struction. Examples include claims that B is in pain, that A intends to assist, that a refusal is sincere, or
that a role relation is present. The model can attach a subject-relative epistemic-status record Si,t(q) to q.
At minimum, the record may distinguish whether the claim is entertained, accepted, rejected, unresolved,
or unavailable. Applications can add richer structures for evidence and justification.

Confidence should also be separated from truth and warrant. Let Ci,t denote a model-specific confi-
dence carrier. The paper does not assume that Ci,t = [0, 1] or that confidence is metrically comparable
across subjects. When confidence is represented, use the partial map in Equation 54.

ci,t : R̂i,t ⇀ Ci,t. (54)

Equation 54 permits a later finite instantiation to choose probabilities, ordinal levels, intervals, verbal
categories, or another carrier appropriate to the evidence. The general formalism requires only that the
interpretation of the codomain be stated. High confidence then records strong commitment within the
chosen representation; it does not by itself establish that the reconstruction is accurate or justified.

This distinction is important for support relations because epistemic overconfidence can be relation-
ally consequential even when the original interpretation was reasonable. A may possess limited mani-
festations of B’s condition, form one plausible reconstruction, assign it high confidence, and intervene
before seeking clarification. B can simultaneously interpret A’s confidence as expertise, arrogance, care,
or institutional authority. The later normative analysis therefore needs access to both the reconstruction
and the epistemic stance attached to it.

A reconstruction can also be explicitly plural. Let Qi,t(m,h) ⊆ R̂i,t denote the retained candidate
set compatible with an uptake-history record when the application wishes to preserve ambiguity rather
than select one model. This candidate-set representation is useful where several explanations remain live.
It prevents a computational convenience such as maximum-likelihood selection from being mistaken for
the subject’s or modeler’s exclusive epistemic conclusion.
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8.5 Manifestation Records: Memory, Forgetting, Distortion

Current uptake is only one source of epistemic reconstruction. Section 5.5 therefore included a historical
record Hi,t. The record is not identical with the objective relational history of the dyad. It contains
whatever traces themodel treats as available to subject i: memories, storedmessages, documents, learned
routines, remembered refusals, institutional records, previous interpretations, or other retained materials.

To distinguish historical occurrence from subject-relative retention, let u ∈ Ui,t be an uptake record
at index t and let t � t′. A memory-retention map can be represented by Equation 55.

Memi,t′←t : Ui,t ⇀ Hi,t′ . (55)

The map is partial because some uptake is forgotten or never stored in a form available to later
reconstruction. It also need not preserve the uptake token literally. A later memory can be compressed,
reclassified, merged with other episodes, or retained mainly through an affective or practical trace. The
formalism therefore does not identify memory with perfect archival persistence.

Distortion can be represented only relative to a comparison structure. If the model provides a tracking
relation between an earlier uptake object and its later retained representation, it can ask whether the
later record preserves selected content. Without such a relation, the paper should not write a numerical
memory error by default. This restraint parallels the broader GR rule that discrepancy requires a declared
comparison type.

Memory changes the meaning of apparently identical manifestations. A phrase encountered after
repeated reliability can be reconstructed differently from the same phrase encountered during an initial
meeting. A delayed response can manifest ordinary busyness in one history and withdrawal in another.
Historical epistemic records therefore enter reconstruction constitutively rather than as optional back-
ground commentary.

8.6 Disclosure, Concealment, Strategic Legibility

Subjects do not merely receive manifestations. They can participate in shaping which manifestations be-
come available to the other side. Disclosure, concealment, selective presentation, simplification, transla-
tion, and strategic legibility can alter the access architecture without requiring a change in the underlying
relational object of interest.

At the present stage, these processes are represented conservatively as changes in accessibility struc-
ture rather than as fully specified action operators. Let Macc

j,t and Macc
j,t′ be the manifestation sets ac-

cessible to subject j before and after a retained interaction. A disclosure can enlarge accessibility in a
relevant region, while concealment can reduce or redirect it. The relation in Equation 56 records this
change without assuming monotonicity.

Macc
j,t ⇝Macc

j,t′ . (56)

The wavy arrow in Equation 56 is descriptive shorthand rather than a defined dynamical map. Later
sections on action genesis and local algebraic dynamics will supply typed transformations when the
mechanism of disclosure or concealment is part of the substantive model.

Disclosure is broader than verbal self-report. B can disclose vulnerability by permitting observa-
tion, granting document access, accepting accompaniment, or changing a routine so that A can witness
a relevant condition. A can disclose intention by explaining a plan, exposing decision criteria, shar-
ing uncertainty, or making the limits of competence visible. Conversely, concealment can be active
or incidental. Privacy, shame, fear, institutional confidentiality, translation difficulty, role expectations,
interface design, or absence of a shared vocabulary can all restrict legibility without deliberate deception.

Strategic legibility adds another layer. A subject can choose manifestations partly because of how
the other is expected to interpret them. Such behavior already anticipates the theory-of-mind structures
developed in the next section. At the present stage, the important point is that the manifestation relation
and the accessibility sets can be affected by historically generated expectations about another subject’s
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reconstruction process. The dyad therefore contains an epistemic feedback loop before any explicit
strategic game is assumed.

8.7 Joint Acknowledgment

Joint accessibility does not guarantee that the two subjects know that they are attending to the same man-
ifestation. Support procedures often require a stronger structure: each side must possess some manifesta-
tion that the other has received, understood, or accepted a relevant object. Examples include confirming
a request, repeating a plan, signing a jointly reviewed document, acknowledging a refusal, or explicitly
checking that an instruction was understood.

Paper I uses joint acknowledgment for this stronger but still finite requirement. It does not use the
term common knowledge at this stage, because common knowledge normally invokes an indefinitely
iterated epistemic condition. Higher-order recursion belongs to the theory-of-mind architecture of the
next section.

Letm ∈ Mt be a manifestation that is jointly taken up, so that Ut(m) = {A,B}. A first-order joint
acknowledgment requires additional manifestations aA and aB throughwhichA and B respectivelymake
their uptake ofm available to the other side. The condition is stated schematically in Equation 57.

Ack(1)AB,t(m) =⇒ Ut(m) = {A,B} and aA ∈ MA→B,t, aB ∈ MB→A,t, (57)

where the local interpretation rules identify aA and aB as acknowledgments of uptake of m. Equa-
tion 57 gives a necessary structural pattern rather than a complete semantic definition. The meaning
of an acknowledgment remains context dependent. A nod can acknowledge receipt in one practice and
merely indicate politeness in another.

Joint acknowledgment is especially important for consent and procedure. A spoken assent that both
parties hear is weaker than a jointly acknowledged agreement if the parties attach incompatible meanings
to the assent. A refusal can be manifest and jointly heard while one side fails to acknowledge its norma-
tive significance. The distinction allows later sections to separate public manifestation, mutual uptake,
shared interpretation, and normative authorization.

8.8 Self-Manifestation: Reflective Access, Self-Misinterpretation

The dyadic model should not assume that a subject possesses transparent access to its own relational
constitution. A can observe some manifestations of A, remember some earlier intentions, and articu-
late some motives, yet the generative provenance of A’s action can include habits, role expectations,
affective responses, institutional conditions, or relational tensions that are not fully represented in A’s
self-description. The same applies to B.

For i ∈ {A,B}, define the self-accessible manifestation family by Equation 58.

Mi→i,t := Mant(Subji) ∩Macc
i,t . (58)

Equation 58 permits a subject to reconstruct itself from manifestations and retained history in the
same broad architecture used for reconstruction of the other. The self-directed case differs because some
internal or embodied traces may be accessible only to the subject, while other aspects of subject consti-
tution can remain unavailable to explicit reflection.

Self-reconstruction should therefore remain separate from generative provenance. A later action
section will distinguish the history through which an action becomes generated from A’s account of why
A acted. The epistemic-access architecture already makes room for that distinction: self-interpretation
is one relationally situated reconstruction, not a privileged identity map from subject reality to perfect
self-knowledge.

This restraint is also relevant to sincerity. A subject can sincerely report a motive while the model
retains additional historical conditions that contributed to the action. Sincerity concerns the relation be-
tween a self-report and the subject’s current self-model. It does not establish that the self-model exhausts
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the action’s provenance. Paper I can therefore analyze mixed or partially opaque motivation without
treating every incomplete self-explanation as deception.

8.9 Epistemic Access Dynamics

The preceding structures are historical. Interaction can alter which manifestations exist, which are ac-
cessible, which are taken up, how they are remembered, and how they are reconstructed. The access
architecture should therefore be treated as part of the evolving dyadic configuration rather than as a
fixed observational shell placed around an otherwise dynamic relation.

For subject i, define the local epistemic-access record in Equation 59.

Ei,t :=
(
Macc

i,t ,Ui,t, νi,t,Hi,t, ρ̃i,t, ci,t
)
. (59)

Equation 59 is a typed record rather than a vector state. Its components need not admit addition,
scalar comparison, or one common topology. The dyadic epistemic record is the ordered pair defined in
Equation 60.

EAB,t :=
(
EA,t,EB,t

)
. (60)

A later interaction can transform EAB,t by changing access, uptake, history, interpretation, or con-
fidence. Learning a shared vocabulary can enlarge the domain of ρ̃i,t. Repeated interaction can make
previously ambiguous manifestations easier to interpret. Betrayal can reduce the credibility assigned to
a familiar signal. A newly established privacy boundary can shrink access while improving the legiti-
macy of the relation. Epistemic development is therefore neither monotone increase nor convergence by
default.

The distinction between access and reconstruction also clarifies the meaning of epistemic disagree-
ment. Two subjects can reconstruct the same jointly observed manifestation differently because their
histories, conceptual resources, confidence structures, or role expectations differ. Conversely, they can
arrive at similar reconstructions from different manifestation sets. Agreement and disagreement there-
fore require analysis of provenance as well as comparison of final beliefs.

The next section develops theory-of-mind structures on top of this access architecture. ToM requires
more than observing another subject. It requires a subject-relative model of the other’s epistemic, inten-
tional, preferential, or evaluative states, often together with models of how the other represents oneself.
The present section supplies the manifestation, uptake, memory, and reconstruction structures that make
those higher-order models formally available without granting transparent access to either subject.

9 Recursive Theory-of-Mind Structure

This section develops the theory-of-mind (ToM) layer built on the manifestation and epistemic-access
architecture of Section 8. Its role is to represent how one history-bearing GR subject can form a par-
tial model of another subject’s beliefs, intentions, preferences, affects, evaluations, or judgments, and
how such modeling can itself become recursively nested. The objective is formal rather than psycho-
logical: Paper I does not propose a complete cognitive theory of mindreading, nor does it treat ToM as
transparent access to another subject. The discussion proceeds through first-order model construction,
typed ToM content, recursive depth, belief divergence, model multiplicity, anticipatory manifestation,
historical revision, and the limits that the ToM layer passes to the later action-genesis analysis.

The term theory of mind is used here in the broad inferential sense associated with attribution of
mental states that are not directly observable and that can support prediction or interpretation of another
subject’s behavior [12]. Developmental work on false-belief and second-order-belief tasks supplies es-
tablished examples in which one subject must represent another subject’s belief as distinct from one’s
own epistemic position, and in which a subject can represent one person’s belief about another person’s
belief [16, 11]. Paper I borrows only that structural lesson. It does not infer that every support relation
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uses explicit propositional mindreading, that ToM is one psychologically unified mechanism, or that
a formal nested model establishes the empirical cognitive process by which a particular volunteer or
supportee reasons.

9.1 Theory-of-Mind Construction

Section 5.5 introduced a subject-relative relational reconstruction R̂i,t generated from accessible mani-
festations and retained history. A ToMmodel is a more selective derived object. It concerns the part of a
reconstruction that the model attributes to another subject’s epistemic, intentional, preferential, affective,
evaluative, or normative condition. The construction therefore begins after manifestation, accessibility,
uptake, and reconstruction have already been distinguished.

Let i, j ∈ {A,B} with i 6= j. Let T(1)
i▷j,t denote the class of admissible first-order ToM records in

which subject i models subject j at historical index t. The symbol i . j marks the modeling direction; it
does not denote a power relation or causal influence. Because one relational reconstruction can support
more than one admissible model of another subject, Paper I begins with a relation rather than a single-
valued function. The first-order ToM construction relation is stated in Equation 61.

ToM(1)
i▷j,t ⊆ R̂i,t × T

(1)
i▷j,t. (61)

Membership (r̂i, θi▷j) ∈ ToM(1)
i▷j,t means that the subject-relative reconstruction r̂i supports θi▷j as

an admissible model of j under the retained interpretive rules. Equation 61 preserves underdetermination:
the same manifestation-history record can support several candidate ToM records, and no candidate need
be available when the relevant evidence or conceptual structure is insufficient.

A deterministic specialization is available only when the application supplies a rule selecting at most
one retained ToM record. In that case, Equation 61 can be represented by a partial map ϑ

(1)
i▷j,t : R̂i,t ⇀

T
(1)
i▷j,t. The relational formulation remains the default because it does not hide model multiplicity behind

an arbitrary selection rule.
The ToM layer remains inside relational and manifestation analysis. A ToM record is a relationally

situated model formed by one subject from manifestations, history, and interpretive resources. It is not
a fourth reality level and is not identified with the modeled subject’s relational reality. In particular, the
existence of θA▷B does not imply that B’s relevant states have been fully or correctly recovered.

9.2 First-Order Mental-State Models

A first-order ToM record should preserve heterogeneity among the kinds of states or judgments attributed
to the other subject. Paper I therefore does not place beliefs, intentions, preferences, affects, aesthetic
judgments, and normative judgments into one primitive numerical vector. Let TypToMj,t denote the model-
declared family of ToM content types retained for subject j at index t. A typical application can in-
clude labels such as belief, intention, preference, desire, affect, evaluation, normative judgment, and
confidence, but the list is application-specific and need not be exhaustive.

For each τ ∈ TypToMj,t , let Q̂τ
i▷j,t denote the class of i-relative models of j-states of type τ . The hat

and modeling-direction indices are essential: an element of Q̂τ
i▷j,t is not the target state itself. It is a

model available to i concerning a target state attributed to j.
A first-order ToM record can then be represented as a typed partial profile. Let D(1)

i▷j,t ⊆ TypToMj,t

be the set of content types for which the subject-relative model is defined. A ToM profile is the map in
Equation 62.

θ
(1)
i▷j,t : D

(1)
i▷j,t −→

⊔
τ∈TypToMj,t

Q̂τ
i▷j,t, θ

(1)
i▷j,t(τ) ∈ Q̂τ

i▷j,t. (62)

The disjoint union in Equation 62 is a typing device. It keeps heterogeneous content classes distinct
while permitting one record to collect them. The profile need not contain every type. A can model B’s
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Kκ
A,t

history-bearing A
Kκ

B,t

history-bearing B

B→A man-
ifestation
uptake, re-
construction

A→B man-
ifestation
uptake, re-
construction

θ
(1)
A▷B,t

A’s model of B
θ
(1)
B▷A,t

B’s model of A

θ
(2)
A▷B▷A,t

A’s model of
B’s model of A

nested modeling

Figure 4: Schematic recursive theory-of-mind architecture. First-order ToM records model the other
subject through manifestation, uptake, history, and reconstruction. A higher-order object can model
another subject’s model of oneself. The diagram records modeling direction and recursive structure; it
does not assert transparent access, correctness, or one universal psychological mechanism.

immediate intention while lacking a stable model of B’s normative judgment; B can model A’s expressed
plan while remaining uncertain about A’s affective state. Missing components are undefined rather than
zero.

The target types can also differ in formal structure. A preference model can be ordinal in one appli-
cation, a belief model can use a finite epistemic-status set, and an affect model can remain qualitative.
Paper I therefore does not assume a common metric or common probability scale across the components
of Equation 62. Any such structure must be introduced locally and justified by the substantive question.

Figure 4 summarizes the directional and recursive architecture. The lower arrows represent mani-
festation and first-order modeling; the upper nested arrow represents A’s model of B’s model of A. The
diagram is schematic and does not imply that ToM formation is temporally linear or deterministic.

9.3 Typed Theory-of-Mind Content

The ToM profile becomes analytically useful only when its content is related to the dyadic concepts
already distinguished in Section 7. Several types are especially relevant to support relations.

A belief-type component can model what A takes B to accept, reject, or regard as unresolved. An
intention-type component can model what A takes B to be trying to do. A preference-type component
can model B’s inferred ordering or selection among alternatives where the application supports such an
ordering. An affect-type component can model fear, gratitude, discomfort, shame, trust-related vulner-
ability, or another affective state at the level of representation available to A. An evaluative component
can model what A takes B to regard as beneficial, harmful, fitting, humiliating, or otherwise valuable. A
normative component can model what A takes B to regard as permitted, required, forbidden, legitimate,
or inappropriate.
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Table 11: Illustrative theory-of-mind content types in the dyadic support model.
Content type Example modeled object Distinction preserved

Belief / epistemic
status

A models whether B accepts a
proposition about the situation

B’s modeled belief versus A’s own
belief or available evidence

Intention A models what B is trying or
planning to do

Intention versus observed behavior or
later consequence

Preference / desire A models B’s selection or attraction
among alternatives

Preference versus normative
endorsement or need judgment

Affect A models fear, gratitude, shame,
discomfort, trust, or another affective
condition

Affect versus public manifestation
and versus evaluative judgment

Goodness / need
judgment

A models what B takes to be
beneficial or needed

B’s modeled self-evaluation versus
A’s evaluation of B

Normative
judgment

A models what B treats as permitted,
required, forbidden, or legitimate

Modeled normativity versus consent,
compliance, or preference

Model of A A models how B represents A’s
intention, role, competence, or
trustworthiness

First-order modeling versus
higher-order recursive ToM

These components differ both epistemically and normatively. A can infer that B prefers an action
without inferring that B judges it good. A can infer that B consents while remaining uncertain whether
B endorses the action. A can infer that B is grateful while being wrong about the affect manifested by
politeness. The ToM layer should therefore preserve the distinctions among preference, need judgment,
goodness judgment, consent, affect, and normative evaluation rather than compress them into a generic
representation of “what B wants.”

Table 11 records several content families and the distinctions they preserve. The table is illustrative
rather than exhaustive.

The final row is the bridge to recursive modeling. Once A models B’s representation of A, the
object of A’s ToM is itself a subject-relative model. This recursion can become relevant before any
explicit strategic behavior occurs. A volunteer can alter an explanation because A anticipates that B may
otherwise misread A’s intention; B can phrase a refusal differently because B expects A to interpret an
unqualified refusal as hostility. The formalism therefore requires higher-order models while retaining
finite scope.

9.4 Recursive Depth

Higher-order ToM should be generated by the closure rules of Section 7.15 rather than introduced as an
unlimited family of primitives. Let Xκ

0,t denote the retained base objects that can serve as ToM targets at
resolution κ. These can include subject objects, state-like objects, judgments, intentions, or first-order
epistemic records. Let Ti▷j,t denote the typed ToM-construction operation when subject i models an
object attributed to subject j and the operation is defined.

Define the finite-depth target grammar recursively by Equation 63.

Xκ
n+1,t := Xκ

n,t ∪
{
Ti▷j,t(x)

∣∣ i 6= j, x ∈ Xκ
n,t, x ∈ Dom(Ti▷j,t)

}
, n ≥ 0. (63)

Equation 63 states a grammar of admissible nesting. It does not claim that subjects actually compute
every object inXκ

n,t. A first-order object can represent A’s model of B’s intention. A second-order object
can represent A’s model of B’s model of A’s intention. A third-order object could represent B’s model
of that second-order object if the application and evidence justify it. The experimental study of second-
order belief attribution provides one familiar instance of such nested content [11], while Paper I uses the
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recursion as a formal possibility rather than an empirical developmental claim.
For a generated ToM object x, define its ToM depth dToM(x) as the minimum number of applications

of ToM-construction operations required to generate x from the retained base inventory. This depth is
syntactic relative to the declared grammar and resolution. It is not a scalar measure of social intelligence.

A concrete model should specify a finite retained depth dmax. Truncation can reflect the research
question, evidential limits, cognitive assumptions, or computational tractability. Paper I does not infer
an infinite hierarchy merely because the grammar permits arbitrary finite recursion. In particular, joint
acknowledgment from Section 8.7 should not be silently upgraded to common knowledge by assuming
unbounded iteration.

Recursive depth can also be heterogeneous across content types. A can have a second-order model
of B’s belief about A while possessing only a first-order model of B’s affect. A procedure can require
mutual acknowledgment of consent without requiring either side to model the other’s model of every
relevant preference. The depth parameter should therefore remain attached to specific modeled content
rather than to a single global ToM level of the subject.

9.5 Belief Divergence: False-Belief Representation

One of the principal reasons to distinguish ToM from ordinary reconstruction is that a subject can model
another subject as holding an epistemic position different from one’s own. Classic false-belief work
operationalized this separation by requiring a participant to represent another person’s belief despite
possessing information that the other person lacks [16]. Paper I adopts the structural distinction while
avoiding a premature truth predicate on every modeled claim.

Let q be a proposition or structured claim for which subject i has an epistemic-status record Si,t(q)

as introduced in Section 8.4. Let Ŝ i
j,t(q) denote i’s model of j’s epistemic status concerning q. If the ap-

plication supplies a comparison relation ∼ep
i,t on these status objects, then modeled epistemic divergence

is defined by Equation 64.

Divepi▷j,t(q) ⇐⇒ Ŝ i
j,t(q) 6∼

ep
i,t Si,t(q). (64)

Equation 64 does not yet establish that j is wrong. It states that imodels j as occupying an epistemic
position distinct from i’s own. Calling themodeled belief false requires an additional criterion connecting
q with the relational or empirical structure used as the paper’s reference. In some finite illustrations
such a criterion can be available; in other social cases the relevant proposition can remain contested or
underdetermined.

This distinction is important in support relations. A can believe that a resource is available while cor-
rectly modeling B as unaware of it. B can know that a prior refusal has been withdrawn while modeling A
as still acting on the old refusal. A can judge that B misunderstands A’s intention while lacking decisive
evidence that A’s own self-model exhausts that intention’s provenance. The formalism therefore permits
epistemic divergence without automatically granting one side privileged access to relational reality.

Divergence can also concern value and normativity. A can model B as regarding an intervention as
humiliating while A regards it as respectful. Such disagreement is not a false-belief case merely because
the two judgments differ. The ToM architecture must preserve the type of the modeled content before
any correctness criterion is applied.

9.6 Confidence, Underdetermination, Model Multiplicity

A ToM record can be detailed while remaining weakly supported. Conversely, a sparse model can be
highly warranted within a narrow domain. The formalism therefore keeps model content separate from
confidence and from evidential support. Section 8.4 introduced subject-relative confidence carriers with-
out assuming a common scalar interval. The same discipline applies to ToM components.
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For a retained ToM record θ ∈ T
(1)
i▷j,t, let cToMi▷j,t(θ) be defined only when the application supplies a

confidence carrier suitable for the model. A high confidence value, when one exists, is a fact about i’s
commitment to the model under the chosen representation. It is not a guarantee of correctness.

Model multiplicity is more fundamental. Define the candidate set supported by a reconstruction r̂i
by Equation 65.

Cand(1)i▷j,t(r̂i) :=
{
θ ∈ T

(1)
i▷j,t

∣∣∣ (r̂i, θ) ∈ ToM(1)
i▷j,t

}
. (65)

When the set in Equation 65 hasmore than one retainedmember, the current evidence and interpretive
structure underdetermine the ToM record relative to the model. A later procedure can reduce the set by
asking a question, observing a response, checking a record, or revising the interpretive vocabulary. It
can also enlarge the candidate set when new information exposes an earlier simplification.

Underdetermination should remain visible because premature collapse to one model can generate
paternalistic or otherwise consequential errors. A may observe B’s silence and retain several admissible
interpretations: assent, uncertainty, fear, fatigue, politeness, strategic delay, or lack of comprehension.
Choosing one interpretation as if it were given by themanifestation itself hides the inferential step through
which later support action becomes justified in A’s own model.

The same point applies to self-models. A can be uncertain about B’s intention while B is also un-
certain about B’s own mixed motivation. The ToM architecture should not treat another subject’s first-
person report as infallible access to ultimate provenance, even though such a report can carry distinctive
epistemic importance. Section 8.8 already distinguished sincerity from exhaustive self-knowledge; the
ToM layer preserves that distinction when one subject interprets another’s self-description.

9.7 Anticipatory Modeling, Strategic Manifestation

Recursive ToM can become generatively active when a subject chooses or modulates manifestations
partly in light of an anticipated reconstruction by the other subject. This does not require deception
or game-theoretic optimization. Ordinary explanation, politeness, tact, reassurance, clarification, and
refusal can already depend on a model of how the other is likely to interpret a manifestation.

Consider B’s manifestation toward A. Section 8.6 treated strategic legibility at the manifestation
level. The ToM layer can now state the missing conditioning object. Let θ(2)B▷A▷B,t denote a retained
second-order model in which B represents A’s model of B. Let PB→A,t denote the application-defined
class of presentation options available to B. A ToM-conditioned presentation map can be represented by
Equation 66.

ζB→A,t : PB→A,t × T
(2)
B▷A▷B,t ⇀ MB→A,t. (66)

Equation 66 is a possible specialization, not a universal law of manifestation. Its role is to represent
cases in which B’s available presentation and B’s model of A’s likely interpretation jointly condition the
manifested form. A parallel map can be defined for A toward B.

The map also distinguishes strategic manifestation from strategic falsification. B can select a clearer
wording because B expects A to misunderstand an indirect refusal. A can state uncertainty explicitly be-
cause A expects B to overestimate A’s competence. A volunteer can reduce visible displays of gratitude-
seeking because A anticipates that B may otherwise experience the relation as morally pressuring. These
are strategic in the weak sense that another subject’s anticipated reconstruction helps shape manifestation.

More problematic cases remain available. A can present an intervention in a way designed to make
refusal costly, or B can conceal a preference because B predicts that disclosure will change A’s willing-
ness to help. The formalism does not evaluate these strategies here. It records how recursive epistemic
modeling can become part of the generative provenance of later manifestation and action.
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9.8 Historical Revision of Theory-of-Mind Models

ToM records are historical objects. Repeated interaction can stabilize a model, expose its limitations, or
change the types of states that one subject is capable of attributing to the other. The same manifested
behavior can therefore support different ToM reconstructions at different stages of the dyad because the
manifestation relation, memory record, interpretive vocabulary, and prior ToM history have changed.

Let t � t′. Let Hupd
i,[t,t′] denote the application-defined record of new uptake, feedback, remembered

outcomes, corrections, and othermaterials available to subject i between the two indices. AToM-revision
map is represented in Equation 67.

RevToMi▷j,t′←t : T
(≤d)
i▷j,t ×Hupd

i,[t,t′] ⇀ T
(≤d′)
i▷j,t′ . (67)

The depth bounds d and d′ can differ. Interaction can make higher-order modeling newly relevant,
or it can simplify a relation so that previously required recursive modeling becomes unnecessary. Equa-
tion 67 is partial because revision can fail: evidence can remain ambiguous, a subject can ignore feedback,
a conceptual distinction can be unavailable, or a retained model can resist change for historical reasons.

Revision is not necessarily convergence. A and B can receive the same event and revise in different
directions because they occupy different histories and roles. Repeated interaction can increase mutual
intelligibility in one domain while deepening disagreement in another. A can become more accurate
about B’s preferences while becoming more confident in an inaccurate model of B’s gratitude. B can
learn A’s procedural habits while remaining uncertain about A’s motivation. ToM development therefore
has a typed trajectory rather than a single direction of improvement.

Historical revision also permits ToM to participate in relational emergence. Reliable prediction of
another subject’s responses can contribute to trust, while repeated model failure can contribute to caution
or distrust. A shared vocabulary can reduce ambiguity in need judgments. A history of misrecognition
can make later manifestations harder to interpret even when their immediate content is clear. These later
relational consequences belong to the later analysis of emergent dyadic structure; the present section
provides the epistemic structures through which they can become generated.

9.9 Theory-of-Mind Limits, Action-Genesis Interface

The ToM formalism has a limited role in Paper I. It represents subject-relative models that can become
relevant to later evaluation and action. It does not establish that one side correctly knows the other,
that explicit mindreading is psychologically necessary for every volunteer interaction, or that deeper re-
cursion is normatively superior. Some support can proceed through established routines, professional
protocols, embodied responsiveness, or jointly stabilized practices with relatively little explicit ToMmod-
eling. Other interactions can depend strongly on inferred intention, preference, fear, trust, or anticipated
interpretation.

Several constraints should remain visible. First, ToM is manifestation-dependent and historically
conditioned. Second, ToM content is typed; belief, intention, preference, affect, need judgment, and
normative judgment are not interchangeable. Third, nested models can be underdetermined and should
be truncated at a finite depth appropriate to the application. Fourth, confidence in a ToM model is
distinct from accuracy. Fifth, a subject’s self-report is epistemically important without becoming an
infallible map of action provenance. Sixth, recursive modeling can alter manifestation and thereby enter
the generative history of the relation.

These constraints define the interface to the next section on action genesis. A later support action
can depend on A’s model of B, A’s model of B’s model of A, and B’s corresponding structures. The
action should nevertheless be derived from a broader provenance that also includes relational history,
role structure, available procedures, affective conditions, norms, material constraints, and other genera-
tive sources. ToM is therefore one component of action genesis rather than a complete explanation of
volunteer behavior.

The transition is especially important for normative analysis. If A acts because A models B as need-
ing, preferring, consenting to, or valuing a particular intervention, the formalism can ask how that model
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Figure 5: Action-genesis architecture for the dyadic formalism. A retained relational process can be
individuated as an action record under declared criteria. Provenance and attribution are derived from
that record without being identified with one another. Manifestations support distinct A-relative and
B-relative epistemic profiles, while the action can also be represented through a typed relational trans-
formation whose later consequences become available for feedback and provenance revision.

was generated, which manifestations supported it, what alternatives remained admissible, how confident
A was, and whether B’s later feedback revised it. The next section uses those resources to construct
action as a history-bearing, attributed, provenance-sensitive relational object rather than as an already
transparent primitive.

10 Action Genesis: Provenance, Attribution, Epistemic Profiles

This section develops the action layer required by the dyadic volunteer formalism. Its role is to replace
the ordinary shorthand in which an already individuated actor performs an already individuated action
on another already individuated subject. The objective is to represent action as a derived historical ob-
ject whose genesis can involve a relational process, attribution, intention, role structure, prior interaction,
manifestation, and subject-relative reconstruction. The discussion proceeds through action individuation,
provenance, attribution roles, intentional structure, manifestation and epistemic profiles, action equiva-
lence, consequence separation, and historical revision. The method is typed and reconstructive. Paper I
does not propose a complete metaphysics or psychology of action; it specifies the minimum structure
required before a support event can be treated as an action with a defensible relational and epistemic
profile.

Figure 5 summarizes the section’s architecture. The arrows in the figure record formal dependence or
model construction rather than one universal psychological sequence. A support action can be jointly ne-
gotiated, procedurally routine, affectively responsive, or historically sedimented without passing through
the same explicit deliberative stages. The architecture therefore keeps the objects distinct while allowing
their relations to vary across applications.

10.1 Relational Process, Action Individuation

The formalism begins one level earlier than an action label. Let [t, t′] denote a retained historical interval
or ordered segment, with no requirement that t and t′ belong to a universal scalar time. Let Pκ

AB,[t,t′]
denote the class of relational process records retained in the coupled dyadic representation at resolution
κ. An element η ∈ Pκ

AB,[t,t′] can record a temporally or partially ordered pattern of manifestations, bod-
ily changes, communications, material transfers, local transformations, or other relational occurrences
selected by the model. The notation does not imply that every process is already an action.
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Let Aκ
AB,[t,t′] denote the class of candidate action records available to the same analysis. Action

individuation is represented by the relation in Equation 68.

Indact,κ[t,t′] ⊆ Pκ
AB,[t,t′] × Aκ

AB,[t,t′]. (68)

Membership (η, a) ∈ Indact,κ[t,t′] means that the process record η supports a as an action record under the
individuation criteria adopted by the model. Equation 68 is deliberately relational rather than functional.
One extended process can support several action individuations, and several local process fragments
can be grouped into one action when the retained purpose, procedure, or attribution rule warrants that
grouping.

This non-uniqueness is analytically important. A sequence consisting of a request, a pause, a verbal
confirmation, and a transfer can be represented as four local events, as one negotiated support action,
or as a larger procedure containing several actions. The appropriate individuation depends on what the
analysis needs to preserve. A study of consent may retain the request and confirmation separately. A
study of resource transfer may treat the sequence as one action. A study of relational repair may treat the
same sequence as only one segment of a longer history.

Actionhood also requires attribution structure. Paper I uses the word actionwhen the model supplies
enough relational structure to connect a retained process with one or more subject positions, dyadic
positions, or jointly generated sources in a manner relevant to agency, responsibility, coordination, or
practical interpretation. Intention is one possible component of that structure, but the definition does
not require every action to be the product of explicit deliberation. Habitual, reactive, routine, jointly
improvised, and role-mediated actions remain admissible.

The three-level architecture applies already at this stage. The ultimate ontology of action remains
suspended. At the relational level, a is a historically situated action record whose identity depends on
declared tracking and individuation criteria. At the manifestation level, only selected aspects of that
action become visible through gesture, speech, transfer, document, silence, delay, bodily movement, or
another manifested form. The relational action record and its manifestations should therefore remain
distinct throughout the later analysis.

10.2 Generative Provenance

Action individuation answers what the model treats as an action. Provenance addresses a different ques-
tion: which retained antecedent structures materially participate in the generation, selection, stabilization,
or execution of that action? The answer need not be reducible to one actor’s reported motive. A sup-
port action can depend on prior requests, learned routines, role expectations, trust, affect, institutional
procedure, material opportunity, earlier promises, or the anticipated response of the other subject.

Let H≤t
′

AB(κ) denote the family of admissible historical subrecords drawn from the coupled dyadic
history available up to t′ at resolution κ. The provenance relation is stated in Equation 69.

Provκt′ ⊆ Aκ
AB,[t,t′] × H≤t

′

AB(κ). (69)

For an action record a, its retained provenance family is defined by Equation 70.

Πκ
t′(a) :=

{
h ∈ H≤t

′

AB(κ)
∣∣∣ (a, h) ∈ Provκt′

}
. (70)

Equation 70 defines provenance as a family of retained historical contributors rather than a complete
causal explanation. The model can require stronger causal tests for particular applications, but Paper I
does not infer causation from temporal precedence, correlation, or retrospective narrative alone. The
provenance family records which antecedent structures the model has reason to retain when explaining
how the action became available or enacted.

Several recurrent provenance patterns are summarized in Table 12. The categories are non-exclusive.
One action can be elicited by B, mediated by a stabilized norm, shaped by A’s affective state, and jointly
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Table 12: Illustrative provenance patterns for dyadic support actions. The patterns are analytical descrip-
tions rather than mutually exclusive causal classes.
Pattern Generative emphasis Illustrative relational structure

Self-initiated A’s retained intention, attention, or
judgment contributes without a prior
request by B

A notices a manifestation and offers
support before B asks

Supportee-elicited B’s request, disclosure, refusal, or other
manifestation materially changes A’s
action family

B asks for help and A responds

Jointly negotiated The action is selected through reciprocal
clarification, proposal, revision, or
agreement

A and B co-determine timing, form, or
limits of support

Historically
sedimented

Earlier interaction stabilizes an
expectation or routine that makes later
action available

Repeated cooperation creates a familiar
support practice

Norm-mediated A retained norm, obligation, promise,
code, or shared expectation participates
in action genesis

A acts partly because a role or promise
has acquired normative force

Role-mediated A stabilized relational position changes
which actions are expected or practically
available

A occupies a supporter position whose
routines structure response

Affect-mediated Affective salience contributes to
attention, urgency, restraint, or selection

Concern, discomfort, gratitude, fear, or
empathy alters action selection

Distributed No single subject-level source
adequately explains the action’s genesis

A procedure, interface, shared routine,
and both subjects jointly generate the
enacted result

negotiated through interaction. The purpose of the taxonomy is to prevent the shorthand “A chose to
help B” from erasing the heterogeneous relations that participated in the action’s formation.

The distributed case is especially important for GR. The dyadic model retains A and B as analytically
distinguishable subjects while allowing the genesis of an action to belong partly to the coupled configu-
ration. A request can originate with B, the available response can depend on a shared procedure, A can
execute the visible transfer, and the final form can emerge only after negotiation. Asking for one unique
internal source in A would misdescribe the modeled history.

Provenance is itself historically revisable. Later information can reveal that an apparent self-initiated
action was elicited by an earlier unnoticed signal, or that a supposedly joint decision was structured by
an asymmetry that one side had not recognized at the time. Section 10.7 formalizes this revision without
treating later knowledge as automatically exhaustive or infallible.

10.3 Attribution Roles

Provenance should remain distinct from attribution. Provenance records retained generative antecedents.
Attribution records how an action is assigned to subjects, positions, procedures, or relational structures
for purposes such as description, coordination, accountability, or later evaluation. A process can have
distributed provenance while still possessing a clear executor, and an action can be publicly attributed to
A even when B initiated the procedure.

Let Bκ
AB,[t,t′] denote the class of admissible attribution bearers retained by the dyadic model over

the relevant interval. The class can contain subject-spacetimes, relational positions, jointly constituted
dyadic structures, or explicitly retained procedural objects. Let Tattr denote a finite family of attribution
types. A minimal useful family is stated in Equation 71.

Tattr := {init, exec, gen, auth}, (71)
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where the tags denote initiation, execution, generation, and authorship-like social attribution, respec-
tively. The last tag does not by itself assign moral or legal responsibility. It records a model-relative
attribution that may later become normatively relevant.

For an action record a, the attribution relation is stated in Equation 72.

Attrκt′(a) ⊆ Bκ
AB,[t,t′] × Tattr. (72)

Equation 72 permits several bearers to share one attribution type and one bearer to carry several
types. If B requests assistance, A executes a transfer, and the form of the transfer is jointly negotiated,
then B can be retained as an initiator, A as an executor, and the coupled procedure as one contributor to
generation. A later institution-level analysis may add other bearers, but Paper I keeps the focal attribution
record inside the dyadic boundary unless external structure is necessary to type the action coherently.

The separation among attribution types also blocks a common normative shortcut. Execution does
not imply sole authorship; initiation does not imply control over final form; generative contribution does
not imply responsibility for every consequence. Later ethics and justice papers can ask how responsibility
should track these roles. Paper I supplies the typed distinctions needed before such evaluation begins.

Attribution is subject-relative as well as model-relative. A can attribute an action to A while B treats
it as jointly generated, or B can attribute a support event to an impersonal procedure that A experiences
as a personal choice. These attribution judgments belong to the epistemic profiles developed below. The
relation in Equation 72 records the analyst’s retained attribution structure under declared evidence and
criteria; it does not erase the subjects’ own possibly divergent attributions.

10.4 Intentional Structure

Intention is one possible component of action genesis, yet it should not be treated as the exhaustive
source of action or as an immediately transparent internal fact. A support action can be deliberate, ha-
bitual, reactive, affectively triggered, role-guided, strategically planned, or jointly improvised. Several
such modes can coexist within one history. Paper I therefore treats intentionality as a typed relationally
reconstructed structure rather than a binary property attached to an action.

Let i ∈ {A,B}. When the model retains an intentional structure associated with subject i and
action a, denote the relationally retained intention record by IRi,t′(a). The superscript R marks its status
inside the relational model rather than a claim about ultimate mental ontology. An intention record can be
supported by first-person report, prior commitment, action sequence, repeated practice, or other evidence
admitted by the application.

The subject’s self-description should remain distinct from the retained relational record. Letmint
i,t′(a)

denote an admissible manifestation through which i describes or displays an intention. When this mani-
festation is defined, it belongs to Mt′ . Let Î i

i,t′(a) denote i’s self-reconstruction, and let Î
j
i,t′(a) denote

the other subject j’s reconstruction of i’s intention. The distinctions are summarized schematically in
Equation 73.

IRi,t′(a), mint
i,t′(a), Î i

i,t′(a), Î j
i,t′(a). (73)

Equation 73 is a list of separately typed objects, not an equality chain. A sincere self-description
can remain incomplete because mixed motivation, habitual action, affective influence, or historically
sedimented roles are only partly available to reflective access. The other subject can also infer intention
incorrectly from a manifestation. These possibilities extend the distinction between self-manifestation
and exhaustive self-knowledge developed in Section 8.8.

The formalism therefore avoids the reduction “A intended to help” ⇒ “the action’s provenance is
fully explained.” Intention can be an important generative component while role structure, procedural
availability, B’s request, A’s ToM model, material opportunity, and prior history also participate. Con-
versely, an action can remain attributable to A even when its immediate execution is routine and A
performs little explicit deliberation at the moment of enactment.
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This separation will matter later for normative evaluation. Benevolent intention, beneficial conse-
quence, valid consent, competent execution, and relationally appropriate support are different objects.
Paper I does not rank them here. It ensures that none is smuggled into the definition of another.

10.5 Manifestation, Epistemic Profiles

An action record at the relational level can have several manifestations. A resource transfer can manifest
through visible movement, a bank record, a message, a change in access, or another context-dependent
trace. Some manifestations can be accessible to both subjects, others only to one, and some relevant
aspects of the action can remain unmanifested in the retained observational context. Section 5 already
provides the general manifestation relation µt; the present subsection specializes that architecture to
action.

Let aR ∈ Rt′ denote a retained relational action record. Its manifestation family is defined through
the general construction of Section 5.4 and written here as Mant′(aR). A and B can have different
accessible subfamilies, different uptake, and different reconstructions of the same relational action. The
action’s epistemic profile should therefore be indexed by subject and content type rather than compressed
into one statement that the action is “known.”

Let T act
E denote the finite set of epistemic content types retained for the action analysis. A useful

core family is stated in Equation 74.

T act
E := {occ, attr, prov, int,mean, eff}, (74)

where the tags denote occurrence, attribution, provenance, intention, interpreted meaning, and ex-
pected or reconstructed effect. For subject i, the action-relative epistemic profile is the typed family in
Equation 75.

Eact
i,t′(a) :=

{
Eτ

i,t′(a)
}
τ∈T act

E

, (75)

with each component Eτ
i,t′(a) taking values in the carrier appropriate to its type. Equation 75 is

therefore an indexed heterogeneous family rather than a vector in a common numerical space. An oc-
currence component can be binary, modal, or evidential; an attribution component can be a relation over
bearers and attribution types; a provenance component can be a family of historical subrecords; an effect
component can be a counterfactual or predictive structure. No common arithmetic is assumed.

The profile permits several distinctions that ordinary descriptions suppress. B can know that a transfer
occurred while remaining uncertain why A performed it. A can know that A acted while having only
a partial reconstruction of the action’s own provenance. A and B can agree on execution and disagree
on authorship. They can share the visible manifestation and disagree on its meaning. They can agree
on intention while predicting different consequences. These are different epistemic configurations even
when the same action record is retained.

Subject-relative provenance models are especially important. Let Π̂A
t′ (a) and Π̂B

t′ (a) denote A’s and
B’s reconstructed provenance families. In general, the paper permits the relation stated in Equation 76.

Πκ
t′(a), Π̂A

t′ (a), Π̂B
t′ (a) to remain mutually non-identical. (76)

Equation 76 avoids declaring one subject’s interpretation to be the action’s complete origin story.
The retained provenance family is itself model-relative and revisable. The two subject-relative recon-
structions can nevertheless be compared with it under declared criteria. This structure provides a formal
home for provenance disagreement without requiring the paper to psychologize every support action.

The same architecture applies when one subject does not classify the underlying process as an action
at all. A repeated delay, tone of voice, spatial repositioning, or habitual nonresponse can be experi-
enced by B as an agentively consequential act while A treats it as background behavior. The action-
individuation relation in Equation 68 and the subject-relative profiles in Equation 75 permit this diver-
gence to be represented rather than resolved by stipulation.
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10.6 Action Identity, Equivalence

Two manifested behaviors can look similar while differing in provenance, attribution, intention, or re-
lational consequence. Conversely, one relational action can manifest differently across contexts or ob-
servers. Action identity must therefore be indexed by the structure retained in the comparison.

Let χ denote a declared action-comparison specification. Depending on the research question, χ
can retain process structure, attribution, provenance, intention, manifestation, procedure, consequence,
or another typed subset of the action record. Define the action-equivalence relation ∼act

χ on a retained
action class by Equation 77.

a1 ∼act
χ a2 ⇐⇒ a1 and a2 preserve the action structure retained by χ. (77)

Equation 77 is schematic until an application supplies the retained structure and the corresponding
test. It prevents an apparent physical or manifestational similarity from settling action identity in advance.
Two transfers of the same amount can be equivalent relative to a material-transfer specification and non-
equivalent relative to a provenance specification when one follows an explicit request and the other is
imposed without consultation.

The same discipline applies to action manifestation. If m1 = m2 under a coarse observational
coding, the underlying action records can still belong to different∼act

χ classes once history, role, consent,
or provenance is retained. Conversely, two different manifested forms can count as equivalent action
realizations under a specification that preserves their relational function and history. Action comparison
is therefore a typed analytical decision rather than a consequence of surface resemblance alone.

Action equivalence can also change with historical resolution. Later evidence can reveal a prove-
nance difference that an earlier coding could not represent. A finer resolution can split one earlier action
class into several classes, while coarse-graining can merge distinctions that matter for another ques-
tion. This resolution dependence mirrors the subject-spacetime discipline of Section 6: action identity
is tracked within a declared representation rather than treated as an immutable metaphysical atom.

10.7 Consequence Separation, Historical Revision

Action and consequence remain separate objects. The action record describes the individuated and at-
tributed relational process. Consequence concerns what later changes become associated with the action
under a declared comparison and historical horizon. The distinction prevents later outcome knowledge
from being read back into the action’s initial intention, epistemic profile, or normative status.

Let Kκ
AB denote the class of admissible coupled dyadic spacetime representations at resolution κ. A

realized action can be associated with a typed partial transformation as stated in Equation 78.

Φκ′←κ
a : Dκ′←κ

a ⇀ Kκ′
AB, Dκ′←κ

a ⊆ Kκ
AB. (78)

If the source configuration lies in the domain of Equation 78 and the action is realized, denote its
image by Kκ′

AB,t′ . The equation does not require the action to modify every part of the dyad, nor does it
require a fixed topology. The map can preserve the carrier while changing labels or admissible continu-
ations, or it can connect distinct carriers when the representation warrants stronger structural change.

Before an application defines a metric or subtraction on configurations, the minimal consequence
record should remain an ordered comparison. Define the action-effect record by Equation 79.

Effκ′←κ(a; t, t′) :=
(
Kκ

AB,t,Kκ′
AB,t′

)
. (79)

Equation 79 is not a difference vector. A later analysis can derive typed consequence descriptors
from the ordered pair: a change in B’s practical capacity, a change in trust, a new dependency, a role
transition, a changed manifestation relation, or a change in the admissible action family. Each descriptor
requires its own comparison structure.

Consequences can be temporally extended and causally distributed. An immediate material benefit
can coexist with a later dependency. A support action can improve B’s short-term access while reducing
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B’s later exit capacity. A refused intervention can alter trust even when no material transfer occurs.
An apparently minor clarification can change the interpretive map through which later requests become
legible. The action-effect record is therefore only the starting point for consequence analysis, not a scalar
welfare measure.

Later consequences can also revise the reconstruction of action provenance. Let t′ � t′′ and let
Hupd

[t′,t′′] denote the retained update record containing later feedback, outcome information, newly acces-
sible manifestations, and other evidence relevant to action reconstruction. A provenance-revision map
is represented in Equation 80.

RevProvt′′←t′ : Provκt′ ×Hupd
[t′,t′′] ⇀ Provκt′′ , (80)

whereProvκs denotes the class of admissible provenance records available at historical index s. Equa-
tion 80 permits later reconstruction without implying that later interpretation is automatically more ac-
curate. New evidence can correct an earlier model, expose further ambiguity, or generate competing
provenance reconstructions.

Historical revision applies to action identity as well. A process initially classified as a unilateral inter-
vention can later be reconstructed as partly elicited by an earlier manifestation that A had not consciously
registered. A supposedly consensual action can later be reclassified when previously inaccessible pres-
sure becomes visible. These revisions do not change the historical occurrence of the manifested event;
they change the relational and epistemic structures through which that event is individuated, attributed,
and interpreted.

10.8 Procedure Interface

The action formalism developed above supplies the unit required by the next section on interactive pro-
cedures. A dyadic support relation rarely consists of one isolated action. Requests, questions, offers,
refusals, clarifications, agreements, transfers, monitoring, corrections, and withdrawals can form an or-
dered history in which the availability and meaning of one action depend on earlier actions.

The present section establishes four constraints that the procedure layer must preserve. First, each
action has an individuation rule and need not coincide with one visible event. Second, provenance can be
distributed across the dyadic history. Third, attribution roles can differ across initiation, execution, gen-
eration, and authorship-like social assignment. Fourth, A and B can possess different epistemic profiles
of the same action and can revise those profiles after feedback.

These constraints make procedure composition more demanding than concatenating action labels. A
later action can be undefined because an earlier refusal closed its domain. A clarification can change the
provenance of a later choice by making one preference newly legible. A consent manifestation can be
interpreted differently by A and B. A joint plan can reassign attribution roles before execution. The next
section therefore treats interactive procedure as a typed composition of partially defined action records
whose domains, manifestations, epistemic profiles, and relational consequences evolve through history.

11 Interactive Procedure Structure

This section develops the procedure layer of the dyadic volunteer formalism. Its role is to represent sup-
port as a historically ordered interaction rather than as one isolated action. The objective is to specify how
encounters, inquiries, requests, offers, clarifications, negotiations, authorizations, refusals, interventions,
monitoring, feedback, corrections, withdrawals, handovers, and terminations can be assembled without
presuming that every support relation follows one fixed sequence. The discussion proceeds through
procedure records, typed procedure elements, partial composability, branching continuations, joint par-
ticipation, authorization-related elements, feedback, procedure-dependent meaning, and three-level tra-
jectory. The method remains structural and typed. Section 11 does not yet decide whether a procedure
is ethically justified or whether an expressed consent is normatively valid; those questions require the
evaluative and authorization structures developed in later sections.
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Figure 6: Schematic procedure architecture for a dyadic support relation. Solid arrows show one admis-
sible ordered pattern, while dashed arrows indicate that clarification, refusal, revision, and termination
can redirect the realized history. The diagram is not a universal protocol: individual applications can
omit, repeat, reorder, or refine elements when their domains and procedural meanings permit.

A procedure is therefore treated as more than a list of action labels. Each local element inherits
the distinctions established in Sections 8–10: manifestations can be only partially accessible, A and B
can model the same event differently, action provenance can be distributed, and the domain of a later
action can depend on what earlier interactions have already changed. Figure 6 summarizes the resulting
architecture before the individual components are defined.

Figure 6 displays one structured family of possibilities rather than a mandatory pipeline. A requested
emergency interventionmay contain little negotiation. A continuing companionship relationmay involve
repeated cycles of inquiry and feedback. A refusal can end one action family while leaving another
available. A clarification can alter the meaning of an earlier request and thereby change the provenance
of a later action. The formal task is consequently to represent admissible ordering and redirection without
converting one familiar procedural script into a universal model of support.

11.1 Procedure Records, Historical Order

An interactive procedure is represented at a declared resolution and historical window. Let IΓ be a finite
set indexing retained procedure elements and let ≺Γ be a strict partial order on IΓ. The order records
procedural precedence: j ≺Γ k means that the element indexed by j is treated as antecedent to the
element indexed by k in the retained procedure history. Incomparable indices permit the representation of
locally concurrent, independently ordered, or unresolved elements without forcing them into an artificial
scalar timeline.

For each j ∈ IΓ, let ζj denote the corresponding typed procedure-element record. The realized
procedure record is defined in Equation 81.

Γκ
AB := (IΓ,≺Γ, {ζj}j∈IΓ) . (81)

Equation 81 is a bookkeeping structure rather than a global state vector. The elements ζj can belong
to different formal types. One may be an action record from Section 10; another may be a manifestation
update, a request record, a refusal record, a feedback record, or a procedure-level status change. The
partial order records their retained historical relation without assuming that their payloads inhabit one
common numerical or algebraic space.

A linearly ordered procedure is a specialization. If the application supplies a total order j1 ≺Γ

· · · ≺Γ jn, the realized trace can be written γ = (ζj1 , . . . , ζjn). The distinction between Γ and γ is
useful because a procedure can contain partially ordered elements even when one observer later narrates
them as a sequence. The reconstruction should preserve the weaker order actually supported by the
model.

Historical segmentation remains resolution-dependent. One analysis can treat a verbal request, a
pause, a clarification, and a confirmation as four procedure elements. Another can retain them as one
negotiated unit. The procedure record inherits the action-individuation discipline of Section 10.1: seg-
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Table 13: Core procedure-element types in the minimal dyadic support formalism. The listed functions
specify procedural roles without assigning normative validity.
Type Procedural function Formal significance

Encounter /
inquiry

Open an interaction or
seek information

Can change accessibility, attention, or the later action domain
without yet producing support

Request / offer Make a sought or
proposed intervention
manifest

Creates a procedure-relative object for interpretation,
response, acceptance, modification, or refusal

Clarification /
negotiation

Modify content, scope,
timing, conditions, or
interpretation

Can alter provenance, action identity, expected consequence,
and admissible continuation

Authorization /
refusal

Register a
procedure-relevant
permission, rejection,
or boundary
manifestation

Changes which later actions are procedurally available; full
normative validity is deferred

Execution Realize a retained
support action or joint
plan

Invokes a typed action transformation and creates later
consequence records

Monitoring /
feedback

Generate information
concerning process,
effect, experience, or
changing preference

Supplies material for epistemic and procedural revision

Correction Revise plan, meaning,
action, or procedure
state

Can reopen earlier stages or replace later continuations

Withdrawal /
handover /
termination

Reduce, transfer, or
close a
procedure-relative
role or action family

Alters continuation structure and can change role, dependency,
or responsibility relations

mentation is an explicit representational choice whose adequacy depends on the distinctions the research
question needs to preserve.

11.2 Procedure Elements, Local Functions

Procedure elements are distinguished by their formal role in the dyadic history. Let Tproc denote the finite
family of procedure types retained by Paper I. A core type family is stated in Equation 82.

Tproc := {enc, inq, req, off, clr, neg, auth, ref, exec,mon, fb, corr,with, hand, term}. (82)
Equation 82 uses tags for encounter, inquiry, request, offer, clarification, negotiation, authorization,

refusal, execution, monitoring, feedback, correction, withdrawal, handover, and termination. The list is
intentionally finite and non-exhaustive. An application can refine one tag or add a domain-specific type
when the added distinction has a declared analytical role.

Let typeproc(ζj) ∈ Tproc denote the type assigned to a procedure element. Table 13 summarizes the
role of the principal types. The table describes analytical functions rather than normative verdicts. A
request can be mistaken, a refusal can be justified, an offer can be intrusive, and a termination can be
appropriate or harmful depending on relations developed later in the paper.

A procedure type does not determine one mathematical carrier. A request may be represented by
a communicative action record together with its manifestation and epistemic uptake. Monitoring may
be represented by an observation or measurement record. A refusal may contain an action record and a
role-relative boundary update. Handover may require a transformation of role positions and admissible
continuations. The common feature is procedural placement, not a shared arithmetic.
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Procedure elements can also have several functions at once. A clarification can simultaneously dis-
close previously private information, revise a need judgment, alter a proposed action, and change the
perceived standing of the speaker. The formalism therefore allows one ζj to carry several typed pay-
loads while retaining one procedure-type tag for the local role emphasized by the analysis.

11.3 Partial Composability

Procedure structure depends on more than temporal order. A later element must also be well typed
relative to the situation produced by earlier elements. Section 10 already represented actions by partial
transformations. The procedure layer generalizes the same discipline to heterogeneous local elements.

For each retained procedure element ζj , let Θζj denote its procedure-level partial map between the
record classes relevant to that element. Its source and target are written explicitly in Equation 83.

Θζj : Dζj ⇀ Cζj , (83)

whereDζj is the declared domain of procedural applicability and Cζj is the corresponding codomain.
These record classes can contain relational, manifestation, epistemic, or role-relative data according to
the element type. Equation 83 does not require all procedure elements to act on one universal carrier.

For two historically ordered elements ζj and ζk with j ≺Γ k, the compositionΘζk ◦Θζj is admissible
only where the output of the first map lies in the domain of the second, as stated in Equation 84.

Dζk◦ζj :=
{
x ∈ Dζj

∣∣ Θζj (x) ∈ Dζk

}
. (84)

Equation 84 makes procedural failure formally informative. A refusal can remove a proposed in-
tervention from the later domain. A clarification can make a previously undefined action sufficiently
specified to become available. A withdrawal can close a role-dependent action family. A disclosure can
add information required for an informed choice. Undefined composition is therefore not automatically
an error in the formalism; it can represent a substantive change in what the relation permits or makes
intelligible.

When a linear trace γ = (ζ1, . . . , ζn) is fully composable on a retained domain, its procedure com-
posite is stated in Equation 85.

Θγ := Θζn ◦ · · · ◦Θζ2 ◦Θζ1 . (85)

Equation 85 is a derived specialization rather than the definition of procedure itself. A procedure
record can remain meaningful even when no single composite exists across all of its heterogeneous
elements. Later sections can compose selected subfamilies only after common source-target structure
has been established.

The same caution applies to identity-like steps. Waiting, maintaining availability, or leaving a pro-
posal open can be procedurally meaningful even when the represented relational carrier changes little.
Modeling such an interval by an identity map is justified only when the retained record genuinely re-
mains invariant at the selected resolution. Procedural inactivity should not be equated automatically
with formal identity.

11.4 Branching Continuations, Termination

A support procedure ordinarily permits several possible continuations. A request can be accepted, re-
fused, clarified, or redirected. An offer can be modified before execution. Monitoring can lead to con-
tinuation, correction, withdrawal, or handover. The formalism therefore retains branching rather than
treating the realized history as the only path that ever existed.

Let h denote a realized procedure prefix and let Zκ
proc denote the retained class of candidate next

elements. Define the admissible continuation family in Equation 86.

Contκproc(h) :=
{
ζ ∈ Zκ

proc
∣∣ Θζ is defined on the record produced by h

}
. (86)
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Equation 86 records availability rather than desirability. Several continuations can be formally avail-
able while only some are ethically permissible, practically feasible, or mutually acceptable. The later
evaluative sections add those distinctions.

A realized element can change the continuation family. Let h′ extend h by one defined element. It is
possible that Contκproc(h′) contains actions unavailable after h, or excludes actions that were previously
available. This change gives procedural history generative force: interaction reorganizes the space of
subsequent interaction.

Termination is therefore typed. A procedure can end because its objective has been achieved, because
B refuses further support, because A withdraws, because competence limits require referral, because the
relevant need judgment is revised, because the relationship changes category, or because the procedural
domain becomes undefined. These endings should not be represented by one undifferentiated terminal
symbol when their later relational consequences differ.

Handover deserves separate attention. In a strict dyadic analysis, a full transfer to a third party lies
beyond the modeled system. Paper I can nevertheless represent the local dyadic component: A and B
can generate a termination or transfer-intention record whose external realization is deferred to the triadic
framework. This preserves the dyadic boundary without erasing the procedural significance of transition
planning.

11.5 Joint Participation Structure

The word joint has several meanings that should remain distinct. A procedure element can be jointly
enacted, jointly observable, jointly acknowledged, or jointly generated. These properties can coincide,
yet none follows automatically from another.

Let TJ := {enact, obs, ack, gen} denote the retained jointness types. For a procedure element ζ,
define the jointness record in Equation 87.

Jointκ(ζ) := {τ ∈ TJ | ζ satisfies the declared criterion for jointness type τ} . (87)

Joint enactment concerns execution by both subject positions. Joint observability concerns access
by both sides at the manifestation level. Joint acknowledgment requires a stronger epistemic relation in
which each side has evidence that the other treats the retained element as part of the shared procedure.
Joint generation concerns provenance: the procedure element materially depends on contributions from
both sides even when only one subject performs the visible execution.

These distinctions prevent several common conflations. A transfer performed by A can be jointly
generated after negotiation even though B does not execute the physical transfer. A public refusal can
be jointly observable without being jointly endorsed. A jointly enacted plan can be misunderstood by
both sides at the level of provenance. A quiet routine can be jointly generated and enacted while lacking
explicit acknowledgment as a formal procedure.

Jointness also has a historical trajectory. Repeated interaction can transform a unilateral offer pattern
into a jointly negotiated routine. Conversely, a procedure that began collaboratively can become one-
sided when information, dependence, or role expectations change. Procedure analysis should therefore
track jointness as a time-indexed relational structure rather than assign it permanently to the dyad.

11.6 Request, Offer, Negotiation, Authorization

Requests and offers create candidate objects of response. A request by B does not by itself establish
that the requested object is a genuine need, that the requested intervention is good for B, or that A has
a duty to provide it. An offer by A likewise does not establish that B needs the proposed support, that
B welcomes it, or that A possesses standing to intervene. Their immediate procedural role is narrower:
they introduce or modify a candidate action family within the dyadic interaction.

Let aprop denote a proposed action record whose execution has not yet been realized. A request
or offer can make such a proposal manifest together with scope conditions such as timing, duration,
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resources, role, limits, or expected effect. Clarification can revise these conditions. Negotiation can
generate a new proposal whose provenance is distributed across the preceding exchange.

The history of proposal formation matters to later action identity. Suppose an initial offer aprop0 is
modified through clarification and negotiation into a

prop
1 . The executed action can be equivalent to the

initial offer under a coarse material-transfer specification and non-equivalent under a procedure-sensitive
specification that retains timing, conditions, or authority. Section 10.6 therefore applies to procedure-
generated actions as well as isolated ones.

Authorization-related manifestations enter at this stage, but their normative interpretation is deferred.
A verbal “yes,” a signature, a nod, continued participation, silence, or a platform click can function as
a procedure-relevant manifestation only under an explicit interpretation rule. Section 11 records how
such manifestations affect continuation structure; the later authorization section will distinguish request,
permission, consent, acquiescence, compliance, endorsement, refusal, and withdrawal and will examine
the capacities on which their normative significance depends.

Refusal has positive procedural structure. It can close one proposed action while preserving others,
request clarification, modify scope, or terminate the procedure. Treating refusal merely as the absence
of consent would lose these generative consequences. The same point applies to withdrawal: ending a
prior authorization can actively reorganize what later action remains admissible.

11.7 Feedback, Correction, Handover

Support procedures can remain revisable after execution begins. Monitoring and feedback generate new
manifestations concerning effect, burden, misunderstanding, changing preference, capacity, or relational
meaning. These manifestations do not enter the model as transparent truth. They pass through the acces-
sibility, uptake, reconstruction, and ToM structures already developed in Sections 8 and 9.

Let ζfb be a feedback element and let a be an earlier action record. A feedback relation can associate
the element with one or more retained targets as stated schematically in Equation 88.

Targetfb ⊆ Zκ
proc ×

(
Aκ
AB ∪ Zκ

proc
)
. (88)

Equation 88 permits feedback to concern an action, an earlier interpretation, a procedure rule, or
another local element. The displayed union is a tagged analytical union; it does not assert a shared
algebraic carrier for actions and procedure records.

Correction is broader than reversing an earlier action. A correction can alter a future plan, revise
an interpretation, replace a communication channel, narrow the scope of support, add safeguards, re-
distribute execution, or terminate the intervention. Some corrections can restore a previous relational
possibility; others create a new procedure state that has no exact historical predecessor. The procedure
formalism therefore does not equate correction with inversion.

Feedback can also change action provenance retrospectively. A later disclosure can show that B’s
earlier silence reflected fear rather than indifference. Amonitoring record can reveal that A’s intervention
produced an effect neither subject expected. A correction can then modify both the procedure and the
reconstructed meaning of earlier elements. Historical revision remains epistemically defeasible: later
interpretation can improve the model or introduce new uncertainty.

Handover or closure can itself require feedback. A competent termination process may need to
communicate role change, preserve relevant records, clarify residual commitments, and confirm which
forms of contact remain available. Paper I does not derive a universal closure protocol. It identifies
closure as a relationally consequential procedure object whose form can affect later trust, dependency,
expectation, and role persistence.

11.8 Procedure-Dependent Meaning

The meaning of a local action can depend on the procedure history in which it occurs. The same material
transfer can express solidarity after a request, paternalism after an ignored refusal, compensation after
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acknowledged harm, routine reciprocity inside an established practice, or emergency intervention under
another history. Procedure therefore supplies context to action interpretation without making interpreta-
tion arbitrary.

Let h≤jΓ denote the retained procedure prefix available to subject i when element ζj occurs. A
procedure-conditioned meaning map can be represented schematically by Equation 89.

Meanκi
(
ζj | h≤jΓ

)
∈ Meanκ

i,j , (89)

where Meanκ
i,j is the carrier of meanings available to subject i under the adopted representation.

Equation 89 is intentionally weak. It does not assume that meaning is a scalar, that it is uniquely deter-
mined by the prefix, or that A and B possess the same carrier of interpretive possibilities.

Two procedure prefixes can therefore yield distinct interpretations of a locally similar element. If h
and h′ preserve different request, refusal, role, or trust histories, then the model can retain distinct outputs
Meanκi (ζ | h) and Meanκi (ζ | h′) without treating the local manifestation as changed. This gives formal
content to procedure-sensitive meaning.

Procedure also shapes aesthetics. Timing, pacing, turn-taking, interruption, delay, tact, restraint,
repetition, and closure can become manifestation-level structures that are aesthetically salient before
either subject articulates a reflective judgment. Section 11 records only the procedural substrate. The
later evaluative section will consider how such structures can contribute to aesthetic differentiation and
normative judgment without identifying the two.

11.9 Three-Level Procedure Trajectory

The three-level architecture applies to the procedure as a whole. The ultimate ontology of procedure
remains suspended. At the relational level, Γκ

AB records a historically consequential organization of
interactions whose ordering can enable, close, or transform later possibilities. At the manifestation level,
selected procedure elements appear through utterances, gestures, documents, pauses, interface events,
transfers, refusals, acknowledgments, and other context-dependent forms. A and B then reconstruct the
procedure through subject-relative epistemic histories.

Let Mant(Γ) denote the manifestation family retained for a procedure at historical stage t, and let
Γ̂A
t and Γ̂B

t denote the corresponding A-relative and B-relative reconstructions. The procedure profile is
stated in Equation 90.

Λproc
t (Γ) :=

(
ΓR
t ,Mant(ΓR

t ), Γ̂
A
t , Γ̂

B
t

)
, (90)

with ultimate ontological status marked separately by the suspension convention of Section 5. Equa-
tion 90 is a heterogeneous profile. Its components are not coordinates of one state vector.

The profile can change even when some visible procedure elements repeat. A familiar phrase can ac-
quire a different relational meaning after trust changes. A previously acceptable delay can become threat-
ening after a rupture. A formal consent screen can retain the same manifestation while the surrounding
dependency structure changes. Conversely, a stable relational procedure can acquire new manifestations
when language, interface, disability accommodation, or shared practice changes.

The mappings among these components also possess histories. Repeated interaction can make B’s
brief response increasingly legible to A; a conflict can destabilize an earlier interpretive convention; a
jointly developed vocabulary can reduce the ambiguity of later negotiation. Procedure history therefore
modifies not only what happens next but also how later elements can become manifest and intelligible.

11.10 Evaluative-Formation Interface

The procedure layer supplies the historical substrate for the next section on need, value, aesthetic judg-
ment, and normative judgment. A judgment concerning support can depend on more than the executed
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intervention. How the relation arrived at that intervention can affect what each subject takes the inter-
vention to mean, whether a need judgment remains credible, whether an offer appears fitting, whether a
refusal is recognized, and whether later feedback can reopen the procedure.

Three consequences follow for the next stage. First, need judgments can be procedure-sensitive:
inquiry, disclosure, clarification, and revision can change what A and B take B to need. Second, goodness
judgments can be procedure-sensitive: the same material outcome can be evaluated differently when
produced through requested, negotiated, imposed, or withdrawn support. Third, aesthetic and normative
judgments can respond to procedure-level manifestation such as timing, tact, reciprocity, interruption,
humiliation, or restraint.

The procedure architecture therefore prevents outcome-only evaluation from exhausting the dyadic
relation. It also prevents procedure from determining value automatically. A carefully negotiated action
can still be harmful; an emergency intervention with limited prior dialogue can be justified under some
conditions; an aesthetically graceful interaction can still contain problematic power. The next section
keeps these evaluative dimensions typed and distinct while examining how they are generated within the
history made available by the procedure record.

12 Need, Value, Aesthetic Judgment, Normative Judgment

This section develops the evaluative layer of theminimal dyadic volunteer formalism. Its role is to specify
how judgments concerning need, value, aesthetic significance, and normativity can be generated without
treating any of them as transparent properties already attached to B, to an action, or to a procedure. The
objective is to preserve four distinctions at once: relational condition versus subject-relative judgment,
manifestation versus interpretation, one evaluative family versus another, and judgment formation versus
judgment validity. The discussion proceeds through a general typing scheme, need judgment, value and
goodness judgment, pre-explicit aesthetic differentiation, articulated normative judgment, disagreement
and higher-order evaluation, shared evaluative formation, and historical revision. The method is recon-
structive and typed. Paper I supplies a formal architecture for evaluative formation; it does not provide
a complete moral theory, a complete aesthetics, or a universal metric of welfare.

The procedure architecture of Section 11 makes the evaluative problem historically situated. A re-
quest, refusal, intervention, consequence, delay, or correction can become an object of judgment only
through a retained relation in which some manifestations are accessible and some reconstructions are
available. The same material transfer can therefore receive different evaluations when its provenance,
procedure, timing, role structure, or later consequence differs. Conversely, two subjects can evaluate
different aspects of one relation while appearing verbally to agree. Figure 7 previews the resulting archi-
tecture. Its arrows indicate admissible dependence or feedback paths rather than one universal psycho-
logical sequence.

12.1 Evaluative Domains, Judgment Typing

Paper I treats an evaluative judgment as a derived object produced under a declared subject position,
historical stage, resolution, target, and evaluative family. Let

Teval := {need, val, aes, norm} (91)

be the four evaluative families retained in this section. Equation 91 is an analytical partition for the
present formalism. It does not claim that every philosophical theory must separate the four families in
exactly this manner.

For subject position i ∈ {A,B}, historical stage t, resolution κ, and evaluative family τ ∈ Teval, let
Dτ,κ

i,t denote the admissible input records for that judgment family and let Vτ,κ
i,t denote its output carrier.

The general judgment relation is stated in Equation 92.

Jτ,κi,t ⊆ Dτ,κ
i,t × Vτ,κ

i,t . (92)
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dyadic relational and procedural history
Kκ

AB , Γκ
AB

manifestation, uptake, reconstruction
Man, νi, ρi, Ti

need judgment
Jneed

value / goodness
Jval

aesthetic differentiation
and articulated judgment

normative judgment
Jnorm

action, feedback, revi-
sion, shared formation

later relational and manifestation change

Figure 7: Evaluative-formation architecture in the minimal dyad. Relational and procedural history
becomes partially available through manifestation, uptake, reconstruction, and theory-of-mind structure.
Need, value, aesthetic, and normative judgments remain separately typed. Dashed arrows represent
possible cross-family influence or historical feedback, not universal entailment or a fixed causal order.

If (d, v) ∈ Jτ,κi,t , the model records that input record d supports evaluative output v for subject i under
the retained judgment rule. Equation 92 is relational rather than functional because the same evidence
can remain compatible with several judgments, a subject can suspend judgment, and an application can
deliberately represent underdetermination. A functional specialization is permitted only when the local
model supplies a rule selecting one output.

The input record d can include subject-relative reconstructions, procedure history, action provenance,
counterfactual expectations, prior norms, memory, affective differentiation, or other objects already de-
fined in the manuscript. These elements need not share one numerical carrier. The output v can likewise
be qualitative, ordered, set-valued, algebraic, modal, or otherwise structured. No scalar utility, universal
preference order, or common metric is assumed by Equation 92.

The judgment relation also preserves the three-level distinction. Ultimate ontology of need, value,
beauty, or normativity remains suspended. At the relational level, the model can identify historically
consequential conditions, practices, roles, or normative structures. At the manifestation level, subjects
encounter utterances, bodily states, gestures, timing, documents, transfers, refusals, and other presenta-
tions. A judgment is then a relationally situated construction that can itself become causally or genera-
tively effective. It is not a fourth reality level.

Table 14 summarizes the principal burden of each family. The rows overlap in application without
becoming interchangeable. A judgment that B needs shelter can support a judgment that providing shelter
has positive value, yet it does not by itself establish a duty onA. An aesthetically fittingmanner of support
can affect dignity or trust, yet aesthetic fittingness does not settle moral permissibility.

12.2 Need Judgment

Need is among the most easily naturalized terms in support discourse. Paper I therefore treats it as a
judgment family rather than an intrinsic label already attached to B. B can be hungry, isolated, injured,
unable to access a service, exposed to risk, or constrained in a practical capacity, yet whether a retained
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Table 14: Evaluative families retained in Paper I and the distinctions that prevent their collapse into one
generic value variable.
Family Primary analytical object Possible output structure Distinction preserved

Need A condition judged to call for
some form of support,
remedy, accommodation, or
preserved capacity

Typed need descriptor,
urgency, domain, horizon,
uncertainty

Relational condition is
distinct from A’s or B’s
judgment that it
constitutes a need

Value / goodness Significance of an action,
consequence, continuation,
or relation for a declared
target and dimension

Qualitative evaluation,
partial order,
multi-dimensional profile,
local scalar where justified

Benefit for B is distinct
from benefit for A, the
relation, or another
horizon

Aesthetic Fittingness, dignity, tact,
rhythm, harmony, tension,
awkwardness, or related
aesthetic salience

Pre-explicit differentiation
and/or articulated
aesthetic judgment

Manifestation-level
aesthetic organization can
precede explicit judgment

Normative Requirement, permission,
prohibition, legitimacy,
responsibility, or another
norm-governed status

Modal or reason-bearing
judgment record

Normative formation is
distinct from validity,
authority, consent, and
enforcement

condition counts as a need for the present support relation depends on the criteria, horizon, alternatives,
and subject-relative reconstruction used by the analysis. The formalism can represent urgent and com-
paratively direct cases without making every need judgment equally contestable.

Let Dneed,κ
i⇝B,t denote the input records through which subject i evaluates a possible need of B. The

directional index i⇝ B identifies the judging position and the target of the judgment; it does not imply
authority over B. Let Vneed,κ

B,t denote a carrier of typed need descriptors. The need-judgment relation is
stated in Equation 93.

Jneed,κi⇝B,t ⊆ Dneed,κ
i⇝B,t × Vneed,κ

B,t , i ∈ {A,B}. (93)

Equation 93 gives formal room to distinguish A’s judgment of B’s need from B’s self-judgment.
For a common retained input object d or for historically corresponding inputs, the outputs can agree,
diverge, remain underdetermined, or fail to be comparable because the two subjects employ different
need categories. A divergence does not by itself show that either subject is irrational or that one side
possesses final epistemic priority.

A need descriptor can be typed by the dimension in which support is considered. Let Ξκ
need denote

the retained family of need dimensions. Depending on the application, elements can concern immediate
material condition, bodily safety, practical capability, access, communication, relational participation,
accommodation, or longer-horizon generative possibility. Paper I does not assume that these dimensions
can be ranked by one common measure. The inclusion of capability and substantive possibility is com-
patible with capability-oriented approaches that resist reducing well-being to resources alone, while the
present formalism does not import a complete capability theory [13].

Need judgments are also horizon-sensitive. A short-horizon intervention can reduce immediate dis-
tress while weakening a longer-horizon capacity; a temporary dependency can be justified during emer-
gency care while becoming problematic if indefinitely reproduced. The judgment carrier may therefore
include an explicit horizon tag h when the application needs one. The inclusion of h records the scope
of the judgment rather than turning time into a universal scalar parameter.

The three-level audit is essential. A relationally consequential condition of B can exist without be-
coming manifest to A. A manifestation can be accessible while A does not notice it. A can observe
a manifestation and reconstruct it inaccurately. B can manifest a need strategically, incompletely, in-
directly, or through a vocabulary shaped by prior institutions and relations. The formal object of need
judgment therefore concerns a historical relation among condition, manifestation, uptake, reconstruction,
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and evaluation rather than direct reading of an inner state.
A jointly stabilized need judgment requires an additional historical burden. Agreement between A

and B at one moment is weaker than a need judgment produced through mutual clarification, reciprocal
correction, and later retained use. Section 12.7 formalizes that distinction after the other evaluative
families have been introduced.

12.3 Goodness Judgment, Value Profiles

Value judgment concerns the significance of an action, consequence, continuation, or relation for a de-
clared target and evaluative dimension. The term value is used broadly in this section and does not imply
price, utility, magnitude, or commensurability. A goodness judgment is one target-typed form of value
judgment, for example A’s judgment that a candidate intervention would be good for B over a specified
horizon.

LetOκ
val,t denote the class of evaluable objects retained at stage t. Its elements can include an action

record a, a consequence record, a procedure segment, a continuation family, a role configuration, or the
dyadic relation itself. Let q ∈ {A,B,AB} denote the declared beneficiary or relational target, where
AB refers to the coupled dyadic relation rather than to a third subject. For judging position i, the typed
value relation is stated in Equation 94.

Jval,κi⇝q,t ⊆ Dval,κ
i⇝q,t × Vval,κ

q,t . (94)

The input domain in Equation 94 includes the evaluable object together with whatever history, pre-
diction, consequence, or comparison the application requires. The output carrier can preserve several
dimensions instead of aggregating them. Let Bκ

val denote the retained evaluative dimensions and letHκ
val

denote the retained horizons. A subject-relative value profile for evaluable object x is defined schemati-
cally in Equation 95.

ValProfκi⇝q,t(x) := {(β, h, v) | β ∈ Bκ
val, h ∈ Hκ

val, v is retained as the (β, h)-evaluation of x} . (95)

Equation 95 is deliberately set-valued. One action can be evaluated positively in an immediate ma-
terial dimension and negatively in a longer-horizon dependency dimension. Another can impose a short-
term burden while enlarging later practical capacity. The profile permits such mixed structure without
assuming that the dimensions admit addition or one common ranking.

This target typing also blocks a recurrent ambiguity in volunteer discourse. The following judgments
are formally different: an action is judged good for B; the action is judged good for A; the action is
judged good for the continuing relation; the action is judged socially admirable; the action is judged
morally required. Paper I does not infer one from another. In particular, a support activity can generate
meaning, belonging, recognition, or identity for A while also benefiting B. The existence of A-relative
value does not show that B is merely instrumental, and B-relative benefit does not show that the action’s
provenance is normatively unproblematic.

Counterfactual comparison can enter a value judgment when the application provides comparable
continuation records. Letx(1) andx(2) denote two admissible continuations or action-conditioned futures.
A relation x(1) �β,h

i⇝q x
(2) may be introduced only after the comparison dimension β, horizon h, judging

position i, and target q have been specified. The paper does not assume that these local comparison
relations combine into a total order.

The distinction between value formation and value validity remains open. A’s historically stabilized
judgment that a procedure is beneficial for B can become causally effective by guiding action, shaping
later attention, or influencing B’s opportunities. Its efficacy does not prove that the judgment is correct.
B’s disagreement likewise does not automatically settle the matter. The later ethics and justice papers
will address stronger evaluative standards; the present section makes the objects and their disagreements
formally visible.
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12.4 Pre-Explicit Aesthetic Differentiation, Articulated Judgment

Aesthetic structure enters the dyad before the formalism requires an explicit proposition of taste. The
procedure developed in Section 11 can already exhibit timing, pacing, interruption, silence, distance,
restraint, tact, symmetry, tension, repetition, and closure. Such manifestation-level organization can
become salient to A or B before either subject articulates a judgment such as “fitting,” “awkward,”
“dignified,” “intrusive,” “graceful,” or “humiliating.” The formal claim is therefore weaker than saying
that an aesthetic judgment exists before judgment. A pre-explicit differentiation can be operative before
explicit aesthetic articulation.

Let Maes,κ
i,t denote the manifestation records available to subject i that the local analysis retains as

potentially aesthetically salient. Let Saes,κ
i,t denote a carrier of pre-explicit aesthetic differentiations. The

differentiation relation is stated in Equation 96.

Diffaes,κi,t ⊆ Maes,κ
i,t × Saes,κ

i,t . (96)

An element s ∈ Saes,κ
i,t need not be a proposition or a verbally expressible reason. It can record

a retained distinction in salience, ease, tension, attraction, aversion, proportion, rhythm, dignity, awk-
wardness, or another locally specified aesthetic dimension. Paper I remains agnostic about whether such
differentiation is bodily, cultural, learned, material, perceptual, symbolic, or multiply generated in a par-
ticular case. Its role is to prevent explicit language from being treated as the only possible beginning of
aesthetic formation.

Articulated aesthetic judgment requires additional structure. Let Vaes,κ
i,t denote the carrier of explicit

or otherwise stabilized aesthetic judgments available to subject i. The articulation relation is stated in
Equation 97.

Artaes,κi,t ⊆ Saes,κ
i,t × H≤ti × Vaes,κ

i,t , (97)

where H≤ti denotes the retained subject-relative history relevant to articulation. Equation 97 records
that a pre-explicit differentiation can participate in later aesthetic judgment through a history of vocab-
ulary, exposure, role, comparison, memory, and interaction. It does not state that every differentiation
becomes articulated or that articulation is uniquely determined by the earlier manifestation.

The reverse relation is equally important. Once an aesthetic vocabulary has stabilized, it can reorga-
nize later attention and manifestation. A and B can learn that certain forms of interruption feel intrusive,
that a certain pace permits dignity, or that a ritualized form of giving creates unwanted distance. These
learned distinctions can alter later procedure, which changes the manifestation structure on which future
judgments are based. Aesthetic formation is therefore potentially recursive.

This recursive structure creates a distinctive research possibility for support relations. Two inter-
ventions can have similar material consequences while differing markedly in the manner through which
support is manifested. One can preserve privacy, pacing, reciprocity, and dignity; another can publicly
expose dependence or produce a humiliating asymmetry of presentation. Paper I does not infer moral
wrongness from aesthetic awkwardness or moral legitimacy from aesthetic harmony. It records aesthetic
manifestation as a separate relationally consequential dimension that can later interact with trust, recog-
nition, consent, and normativity.

12.5 Normative Judgment, Retained Reasons

Normative judgment concerns what a subject takes to be required, permitted, prohibited, justified, legiti-
mate, responsible, appropriate, or otherwise norm-governed within a declared scope. Paper I treats these
judgments as historically generated relational objects rather than as outputs of one universal moral calcu-
lus. The formalismmust allow disagreement amongmoral theories, social norms, professional standards,
role expectations, legal rules, and locally generated dyadic commitments without collapsing them into
one modality.
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Let Vnorm,κ
i,t denote the carrier of normative judgment records available to subject i. A record can

include a modality, scope, target, retained reasons, exception conditions, confidence, or another locally
required field. The normative judgment relation is stated in Equation 98.

Jnorm,κ
i,t ⊆ Dnorm,κ

i,t × Vnorm,κ
i,t . (98)

The carrier Vnorm,κ
i,t can include judgments such as required, permitted, optional, supererogatory, dis-

couraged, forbidden, legitimate, illegitimate, justified, or unjustified where the application defines those
terms. The list is illustrative rather than exhaustive, and Paper I does not assume that every normative
framework recognizes the same modalities or relations among them.

Normative judgments can draw on earlier evaluative objects without being reducible to them. Let
Bnorm,κ

i,t (x) denote the family of retained antecedent objects that subject i treats as relevant to a normative
judgment concerning x. Candidate members can include a need judgment, a B-relative value profile, an
aesthetic judgment concerning dignity or humiliation, a promise, a role relation, a prior refusal, a shared
norm, a forecast of harm, or another historically available reason-bearing object. The record is defined
schematically in Equation 99.

Bnorm,κ
i,t (x) := {y | y is retained by i as relevant to the normative judgment of x} . (99)

Equation 99 is a provenance record for judgment, not an inference theorem. A need judgment can
provide a reason to consider intervention without entailing permission to intervene. A positive value
judgment can support a reason without creating standing. An aesthetic judgment of fittingness can shape
how a procedure is received without settling legitimacy. A prior promise can create a role-relative reason
while remaining defeasible under changed conditions. These distinctions are central to the later section
on consent, refusal, standing, and authority.

Formation and validity remain separate. A normative judgment can be historically stabilized, widely
shared, institutionallymanifested, and causally efficaciouswhile still being open to criticism. Conversely,
a weakly recognized judgment can later prove better supported. Paper I therefore represents normative
formation and revision without defining a universal validity operator whose output would settle the later
ethical inquiry.

12.6 Disagreement, Higher-Order Evaluation

The dyadic architecture requires a way to represent disagreement without assuming a numerical distance
between judgments. For each evaluative family τ , let 'τ,κ

t denote a declared equivalence criterion on
comparable judgment records at stage t. Two selected judgments jA and jB are evaluatively aligned rel-
ative to τ when jA 'τ,κ

t jB; they are evaluatively divergent when that equivalence fails. The divergence
condition is stated in Equation 100.

Divτ,κAB,t(jA, jB) ⇐⇒ jA 6'τ,κ
t jB. (100)

Equation 100 is typed. A and B can agree about need while disagreeing about value, agree about ma-
terial value while disagreeing about dignity, or agree that an action is beneficial while disagreeing about
whether it is permitted. The relation also depends on what the comparison retains. Two judgments can be
equivalent regarding immediate material benefit and non-equivalent regarding long-horizon dependency.

Disagreement can concern the object or the judgment itself. Because judgment records belong to
the recursively generated inventory of Section 7.15, A can form a normative judgment concerning B’s
refusal, B can evaluate A’s need judgment, and either side can evaluate the other’s confidence or reasons.
Such higher-order evaluation is analytically important for paternalism. A can believe both that B rejects
an intervention and that B’s rejection is mistaken. The formalism records the second judgment without
allowing it to erase the first.

Higher-order evaluation also interacts with ToM. A’s judgment of B’s judgment may be based on
TA(B) rather than on direct access to B’s evaluative state. A can therefore disagree with a judgment B
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never actually held, or attribute reasons that B does not endorse. The distinction between a relationally
manifested disagreement and a reconstructed disagreement should remain explicit in empirical applica-
tions.

A further asymmetry concerns which judgment becomes consequential. A and B can possess equally
articulated but differently effective evaluations if one side controls resources, procedure, visibility, or
later action. The later section on typed relational asymmetry will treat such influence differences as
typed asymmetries rather than as properties of judgment content itself.

12.7 Shared Evaluative Formation

Coincidence between two judgments is weaker than a shared evaluative object. If A and B independently
judge that a proposed action is acceptable, their outputs can satisfy an equivalence criterion without any
joint formation. A shared judgment or shared evaluative vocabulary requires a historical relation through
which the dyad participates in generating, stabilizing, or revising the object together.

Let Jτ,κA,t and J
τ,κ
B,t denote the retained judgment-record classes for evaluative family τ , and let Jτ,κAB,t

denote the class of candidate shared evaluative objects. LetH≤tAB,eval denote the retained dyadic histories
relevant to evaluative formation. The joint-formation relation is stated in Equation 101.

JointFormτ,κ
t ⊆ H≤tAB,eval × Jτ,κA,t × Jτ,κB,t × Jτ,κAB,t. (101)

Membership (h, jA, jB, jAB) ∈ JointFormτ,κ
t means that the application treats jAB as a jointly gen-

erated evaluative object supported by history h and by the retained contributions represented by jA and
jB . Equation 101 does not require jAB to equal either input judgment or their intersection. Interaction
can generate a new distinction, compromise, vocabulary, or standard that neither side possessed in the
same form beforehand.

This possibility is especially important for aesthetic and normative formation. Repeated support can
create a shared sense of pace, tact, privacy, reciprocity, or acceptable intervention. A phrase, gesture, or
pause can acquire a dyad-specific meaning through use. A jointly stabilized evaluative vocabulary can
then alter how later manifestations are perceived. The resulting object is relationally real only when the
model supplies persistence and generative efficacy criteria of the kind developed in Section 7.13.

Shared formation does not require complete consensus. A norm can be shared enough to organize
disagreement. A vocabulary can be jointly usable while A and B contest particular applications. A
procedure can contain a recognized right of refusal even when the subjects disagree over whether one
refusal was well founded. The relevant shared object is the relation that structures later interpretation or
action, not unanimous private belief.

The emergence of a shared judgment can also change subject-level evaluative capacity. A distinction
first generated in interaction can later become part of A’s or B’s individual repertoire. This feedback
supports the later subject-co-formation paper but is already admissible in Paper I as a historical change
in the evaluative environment.

12.8 Evaluative Trajectory, Revision

Evaluative judgment changes through history. New manifestations can reveal a previously hidden con-
dition; consequences can disconfirm a prediction; B can revise a self-judged need; A can discover that
an apparently helpful action increased dependency; a previously awkward interaction can become intel-
ligible after clarification; a shared norm can lose authority after repeated contestation. Paper I therefore
represents evaluative formation through revisable records rather than one irreversible conclusion.

Let Vκ
AB,t denote the heterogeneous evaluative record retained at stage t. It collects the selected A-

relative, B-relative, and shared need, value, aesthetic, and normative judgment objects without treating
them as coordinates of one vector. A schematic record is stated in Equation 102.

Vκ
AB,t :=

(
JneedA,t , J

need
B,t , J

val
A,t, J

val
B,t, J

aes
A,t, J

aes
B,t, J

norm
A,t , JnormB,t , JsharedAB,t

)
κ
. (102)
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Equation 102 is bookkeeping. The components remain differently typed. The notation records which
evaluative objects are retained together for one stage of analysis; it does not define addition, distance,
probability, or a common state space over them.

Let t � t′ denote the retained historical order. An evaluative revision relation is stated in Equa-
tion 103.

Reveval,κt′←t ⊆ Vκ
AB,t ×Vκ

AB,t′ . (103)

The revision relation can be partial, nonunique, and history-conditioned. Several later evaluative
records can remain admissible after the same feedback event because A and B can interpret evidence dif-
ferently. Revision can affect the judgment content, confidence, scope, comparison horizon, vocabulary,
or the relation through which later judgments become manifest.

The three-level trajectory is broader than judgment change alone. A relational condition can change;
its manifestation can change; the subject’s interpretive map can change; the evaluative vocabulary can
change; and the resulting judgment can alter later procedure. An action can therefore modify the very
conditions through which its future consequences will be evaluated. This recursive possibility is a central
GR feature of the dyad.

The section also preserves nonrevision as a meaningful historical outcome. A subject can retain a
judgment despite contrary feedback because the feedback is inaccessible, distrusted, reinterpreted, nor-
matively discounted, or outweighed by another retained reason. A shared norm can remain stable because
disagreement occurs inside rather than outside its grammar. Formal revisability means that change is rep-
resentable and its conditions can be stated; it does not imply that every judgment should or will change.

12.9 Authorization Interface

The evaluative architecture prepares the next section on consent, refusal, standing, and authority. Need,
positive value, aesthetic fittingness, and normative judgment can each contribute reasons within a support
relation, yet none alone determines whether A is authorized to intervene. The distinction can be stated
directly:

Jval,κA⇝B,t(x) positive 6=⇒ AuthorityκA⇝B,t(x). (104)

Equation 104 is a formal non-entailment claim inside the architecture of Paper I. It says that an A-
relative judgment of B-relative benefit does not by itself generate authority. Additional relations can
include B’s request or consent, emergency conditions, standing supplied by a role, a prior commitment,
competence, information conditions, institutional authorization, or another locally justified structure.
Their normative adequacy remains a later question.

The same discipline applies in the opposite direction. B’s refusal remains a procedure-relative object
whose manifestation can have relational consequences even when A judges the refusal harmful. A can
retain a higher-order judgment that B is mistaken while still representing the refusal and its effect on
the later action domain. This separation is necessary if the formalism is to describe paternalism, dis-
agreement, emergency intervention, and respect for refusal without deciding those ethical problems by
notation.

Section 12 has therefore supplied four evaluative families, their subject-relative typing, their three-
level status, their possible disagreement, their shared formation, and their historical revision. The next
section can now examine authorization-related structures without treating need, goodness, aesthetic fit-
tingness, or moral judgment as substitutes for consent, standing, or authority.

13 Consent, Refusal, Standing, Authority

This section develops the authorization-related layer of the minimal dyadic volunteer formalism. Its role
is to separate procedural and relational structures that are easily compressed into a single word such as
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dyadic history, proposal, evaluation
Γκ
AB and retained reasons

authorization-related
manifestation

relational authorization
status

A/B reconstruction,
confidence, misalignment

scope, capacity conditions,
standing, authority basis

procedure continua-
tion and action domain
request, permission, con-
sent, refusal, withdrawal

feedback, revision, role
change, later manifestation

Figure 8: Authorization architecture in the minimal dyad. Manifestations and relational authorization sta-
tuses are distinguished, while subject-relative reconstruction can remain misaligned with either. Scope,
capacity conditions, standing, and authority basis constrain the procedure continuation and action domain.
Dashed arrows mark possible interpretive or historical dependence rather than automatic entailment.

“consent” even though they carry different generative consequences. The objective is to distinguish re-
quest, permission, consent, acquiescence, compliance, endorsement, refusal, withdrawal, standing, and
authority while preserving their three-level reality status, subject-relative epistemic access, scope, histor-
ical trajectory, and relation to later action. The discussion proceeds through authorization-status typing,
manifestation and reconstruction, scope and duration, capacity conditions, refusal and withdrawal, rela-
tional standing, intervention authority, boundary conditions, and historical revision. The method remains
formal and reconstructive. Paper I identifies objects and relations that later ethical and justice analyses
can evaluate; it does not provide a complete theory of valid consent, legitimate authority, emergency
ethics, or legal capacity.

The evaluative architecture of Section 12 supplies reasons and judgments without converting them
automatically into authorization. A may judge that an intervention would benefit B, B may judge that
assistance is needed, both may regard a procedure as aesthetically fitting, and the dyad may share a
norm favoring mutual aid. None of these facts alone determines whether a particular intervention is
requested, permitted, consented to, refused, or within A’s authority. Conversely, an authorization-related
manifestation can be present while its relational meaning remains uncertain. A spoken “yes” canmanifest
consent, acquiescence, compliance, politeness, misunderstanding, or pressure depending on the retained
history and procedure. Figure 8 previews the resulting architecture.

13.1 Authorization Status Typing

The present formalism begins by separating a family of authorization-related statuses rather than defining
one binary variable. Let

Tauth := {request, permission, consent, acquiescence, compliance, endorsement, refusal,withdrawal}
(105)
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Table 15: Authorization-related statuses in the minimal dyad. The descriptions are analytical roles used
in Paper I and do not claim universal legal definitions.
Status Restricted analytical role Distinction preserved Possible procedural

consequence

Request A subject invites or asks another
subject to consider a specified
action or response

Request is neither proof
of need nor blanket
authorization for
arbitrary implementation

Introduces or modifies a
candidate action family

Permission A subject allows a specified
action within a retained scope

Permission need not
include positive
endorsement or initiation

Makes one action or
class procedurally
available under the
adopted scheme

Consent A subject participates in
authorizing a specified
intervention or procedure under
declared scope and assessment
conditions

Consent is typed by
object, history, capacity,
information, and
revocability

Supports an
authorization basis for
later action

Acquiescence A subject does not actively resist
or accepts continuation without
the stronger positive structure
assigned to consent

Nonresistance is not
automatically consent or
endorsement

May preserve
continuation while
leaving authorization
status contested

Compliance Conduct conforms to a request,
rule, proposal, or pressure

Behaviorally
conforming action does
not establish consent

Can permit execution
while preserving
disagreement over
authorization

Endorsement A subject positively evaluates or
supports the proposed action,
procedure, or norm

Positive evaluation is
distinct from permission,
consent, and authority

Can strengthen shared
formation without itself
fixing scope

Refusal A subject rejects, blocks, contests,
or declines a proposed action or
procedure within a declared scope

Refusal is a positive
relational event rather
than mere absence of
consent

Reconfigures later
continuations and can
generate alternatives

Withdrawal A subject terminates or narrows a
previously retained authorization
or participation status

Earlier authorization
remains historical while
later authorization
changes

Revises the continuation
and action domain
prospectively

be the retained status family. Equation 105 is an analytical vocabulary for Paper I rather than a univer-
sal legal or moral taxonomy. Applications can refine the family, omit statuses that are irrelevant, or
distinguish further subtypes when the local practice requires them.

For τ ∈ Tauth, subject positions i, j ∈ {A,B}, historical stage t, and resolution κ, let Uτ,κ
i⇝j,t(x)

denote an analytical authorization-status record concerning object x. Let Uκ
AB,t denote the retained class

of such records at stage t. The target x can be a proposed action, procedure segment, disclosure, transfer,
monitoring practice, role transition, or another locally defined object. The notation does not assert that
the status is stored inside i as an intrinsic property. It records a relation whose constitution can depend on
subject history, procedure, manifestation, capacity conditions, and the object to which the status applies.

Table 15 states the restricted analytical role assigned to each status. The distinctions are especially
important because several of them can share similar manifestations. Continued participation can be
compliance, acquiescence, or consent. A request can carry strong endorsement or can be made under
perceived necessity. A refusal can reject one action while inviting another. Withdrawal can revise an
earlier consent without erasing the historical fact that the earlier authorization existed.

The formalism does not derive one status from another unless an application explicitly supplies the
rule. In particular, the present architecture contains no default entailments from compliance to consent,
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from permission to endorsement, or from request to unrestricted authorization. This independence is
stated schematically in Equation 108.

compliance 6=⇒ consent, (106)
permission 6=⇒ endorsement, (107)
request(x) 6=⇒ consent(x′) for arbitrary x′. (108)

Equation 108 is a statement about the typing discipline of Paper I. A particular practice can establish
stronger local implications, yet those implications then belong to the model and require explicit scope
conditions. The equation prevents a formalism from converting one observable response into a stronger
authorization status merely because such a conversion is convenient.

13.2 Manifestation, Reconstruction, Misalignment

Authorization statuses participate in the three-level architecture developed in Section 5. Their ultimate
ontological status remains suspended. At relational reality, the model can retain historically situated
relations of requesting, permitting, consenting, refusing, withdrawing, or authorizing. At manifesta-
tion reality, those relations can appear through utterance, signature, gesture, platform interaction, bodily
orientation, continued participation, silence, delay, or another context-dependent form. A and B then
reconstruct the manifestation through their own histories, language, ToM structure, and procedural ex-
pectations.

For an authorization-related objectU , the generic three-level profile of Section 5.8 can be specialized
as stated in Equation 109.

Λt(U) :=
(

O?
U ;U

R
t , UM

t , µU
t , ÛA,t, ÛB,t

)
, (109)

where O?
U marks ontological suspension, UM

t is the retained manifestation family, and µU
t is the

concept-specific restriction of the manifestation relation in the sense of Equation 33. Equation 109 does
not imply one-to-one correspondence among the components. One relational consent structure can have
several manifestations. One manifestation can remain compatible with several relational statuses. A
and B can reconstruct the same manifestation differently. Historical revision can later change either
reconstruction without changing the original recorded manifestation.

This architecture makes authorization misalignment a typed research object. Let δauth,κ denote a
declared discrepancy relation rather than numerical subtraction. Candidate comparisons include

δauth,κ
(
UR
t , ÛA,t

)
, δauth,κ

(
UR
t , ÛB,t

)
, δauth,κ

(
ÛA,t, ÛB,t

)
. (110)

Equation 110 permits cases in which A takes B’s conduct to be consent while B understands the same
conduct as reluctant compliance, or B believes a refusal was explicit while A reconstructs it as a request
for clarification. The formalism records these possibilities without deciding the correct interpretation by
notation. Evidence, procedure, language, history, and later clarification determine how an application
adjudicates the competing reconstructions.

Silence deserves particular care. Silence can be a manifestation, yet its relational meaning depends
on the procedure. A practice can assign silence a defined opt-in or opt-out status, while another practice
can treat silence as nonresponse. A dependency relation can make silence practically safer than refusal.
A language barrier can make silence epistemically ambiguous. Paper I therefore does not assign silence
a universal authorization meaning.

The same caution applies to signatures, checkboxes, and interface clicks. Their formal visibility
can exceed their relational determinacy. A signed record can supply strong evidence that a manifes-
tation occurred while leaving questions about information, scope, dependency, or reconstruction open.
Manifestation-level explicitness is therefore analytically valuable without being identical to relational
validity.
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13.3 Scope, Duration, Revocability

Authorization is object- and history-sensitive. A subject can permit one action while refusing another,
consent to one procedure stagewhilewithholding consent to latermonitoring, or authorize an intervention
under conditions that cease to hold after new information appears. Paper I therefore attaches scope and
temporal structure to every authorization record for which those distinctions matter.

For an authorization-status record u, let

Scopeκ(u) ⊆ Oκ
auth (111)

be the set or structured family of objects covered by that record, whereOκ
auth can contain actions, proce-

dure segments, disclosures, monitoring practices, role transitions, or other locally defined objects. Equa-
tion 111 deliberately does not make scope a numerical magnitude.

An executed action a′ inherits the authorization status of a proposed action a only when the appli-
cation provides a declared relation connecting a′ to the authorized scope. A coarse material description
can treat two actions as equivalent while a procedure-sensitive description distinguishes them because
timing, publicity, duration, or data use changed. Authorization transfer therefore depends on the action-
equivalence criteria developed in Section 10.6.

Temporal operativeness can likewise be represented without assuming one universal clock. Let I be
the historical index set retained by the application. Define the operative domain of u in Equation 112.
The term operative is descriptive of the modeled procedure and deliberately avoids treating temporal
inclusion as proof of morally or legally valid consent.

Operκ(u) ⊆ I. (112)

The set Operκ(u) records the historical stages at which the model treats u as operative. It can be
bounded by a stated duration, procedure condition, role relation, new information, completion criterion,
or withdrawal event. The construction permits nonmonotone histories: an authorization can lapse and
later be renewed under a new record rather than being treated as one unchanged status extending indefi-
nitely.

Revocability is represented procedurally through the possibility of a withdrawal record rather than
by assuming that every authorization has identical withdrawal conditions. Let ut be an authorization
record and wt′ a later withdrawal record. A withdrawal-sensitive update relation is stated schematically
in Equation 113.

Updwithdraw,κt′←t ⊆ Uκ
AB,t × Uκ

AB,t′ , (113)

where the later record can narrow, terminate, or otherwise revise the earlier operative scope. Equa-
tion 113 preserves historical provenance: withdrawal changes later authorization without rewriting the
earlier relational history as though no prior authorization had existed.

13.4 Consent Capacity, Refusal Capacity, Exit Capacity

The manifestation of consent or refusal can be separated from the conditions under which that manifes-
tation receives stronger normative significance. Paper I does not define a universal threshold for valid
consent. It instead constructs a typed assessment record that later ethical, legal, clinical, or institutional
applications can populate according to their own standards. Relational-autonomy scholarship provides
an important adjacent precedent for treating autonomy and agency as socially conditioned rather than re-
ducible to isolated choice, but the present section remains formally neutral among competing normative
theories of autonomy [10].

Let T auth
C := {communicative, interpretive, deliberative, refusal, exit, revision} index the capacity

dimensions retained for the minimal architecture. For subject i, let the authorization-capacity record be

Cauth,κ
i,t :=

{
Cα,κ
i,t

}
α∈T auth

C

. (114)
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Equation 114 does not require the components to be scalar or commensurable. Communicative ca-
pacity concerns the ability to manifest a position through the available interface. Interpretive capacity
concerns the ability to understand the retained object, consequences, or procedure at the resolution rel-
evant to the decision. Deliberative capacity concerns the ability to form or revise a choice under the
adopted model. Refusal and exit capacities concern whether rejection or departure can be practically
enacted. Revision capacity concerns whether later feedback can reopen an earlier position.

Information and dependency require separate records because they are relational conditions rather
than capacities stored inside one subject. Let Iκi,t(x) denote the information record available to i concern-
ing object x, and let Ddep,κ

AB,t denote the retained dependency/pressure structure relevant to authorization.
The assessment basis for an authorization status can therefore include

Bauth,κ
i,t (x) :=

(
Cauth,κ
i,t , Iκi,t(x),D

dep,κ
AB,t,Γ

κ
AB,≤t

)
. (115)

Equation 115 is an analytical input record. It does not itself declare consent valid or invalid. A
domain-specific theory can later define which components are necessary, which thresholds matter, which
forms of dependency defeat or merely qualify authorization, and how uncertainty should be handled.

The distinction between formal permission to refuse and effective refusal capacity is especially im-
portant. A procedure can state that B may refuse while practical dependence, communication barriers,
fear of relational loss, or lack of alternatives makes refusal difficult to enact. Conversely, B can retain
substantial practical refusal capacity even in a setting without an explicit formal refusal protocol. Paper I
therefore keeps normative permission, manifestation of refusal, and effective refusal capacity as separate
objects.

Exit capacity is similarly broader than the physical possibility of leaving. Exiting a support rela-
tion can require alternative resources, informational access, social support, institutional substitution, or
the ability to bear transition costs. A later political-economy analysis can examine those structures in
depth. The present section records exit as a typed capacity because its availability changes the relational
significance of continued participation.

13.5 Refusal, Withdrawal, Continuation Revision

Refusal is generative because it changes the history that remains available. The procedure architecture
of Section 11 already permits a realized element to alter Contκproc(h). A refusal record r can remove one
proposed action, introduce a demand for clarification, redirect support toward another form, or terminate
the current procedure. Withdrawal can similarly revise an authorization that previously made an action
available.

A refusal-sensitive procedure should therefore specify an update rule on continuation families rather
than equate refusal with a missing positive signal. Let h be the procedure prefix before refusal and h · r
the prefix extended by a recognized refusal. The update is represented schematically in Equation 116.

Uref,κ
r,h : Contκproc(h) ⇀ Contκproc(h · r). (116)

Equation 116 is partial because the model can leave unresolved how a refusal transforms every con-
tinuation. It also avoids assuming simple set contraction. A refusal can make the originally proposed
action unavailable while opening new alternatives, such as clarification, delay, referral, self-directed
support, or a different role configuration.

A recognized refusal does not require A to agree with B’s evaluative reasons. A can retain a judgment
that refusal is harmful, mistaken, or based on incomplete information while the model still records the
refusal as a relational event. This separation is essential for later analysis of paternalism. Higher-order
disagreement does not erase the first-order authorization status.

Refusal can itself be misrecognized. B can intend a refusal while A interprets the manifestation as
hesitation. A can understand a refusal accurately while later institutional manifestation records only “ser-
vice not completed.” Repeated misrecognition can change trust, disclosure, and future refusal capacity.
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The history of refusal therefore belongs to the dyadic relational trajectory rather than to one isolated
decision point.

Withdrawal extends the same logic across time. A subject can withdraw consent to continued moni-
toring, data use, contact, accompaniment, or another continuing procedurewhile preserving authorization
for a narrower residual relation. The formalism therefore supports partial withdrawal and scope revision
rather than requiring an all-or-nothing termination of the dyad.

13.6 Relational Standing

Standing concerns who is recognized within the modeled relation as eligible to initiate, request, authorize,
refuse, contest, interpret, or decide a particular class of objects. It is a relational position rather than a
scalar quantity. A can have standing to offer assistance without standing to decide B’s values. B can
have standing to refuse an intervention affecting B while lacking standing to authorize A’s use of a third
party’s resources. A professional or institutional role can confer standing within one procedure without
creating general authority over adjacent domains.

Let Tstand denote a locally declared family of standing types, such as request, offer, authorize, refuse,
contest, or decide. A standing relation is represented in Equation 117.

Standκt ⊆ {A,B} × Tstand ×Oκ
auth. (117)

A triple (i, s, x) ∈ Standκt records that subject position i is treated by the adopted model as having
standing of type s concerning object x at historical stage t. Equation 117 is descriptive of the modeled
relational order. Whether that standing is morally or legally justified remains a separate question.

Standing can be generated through several histories: direct participation, prior agreement, role as-
signment, expertise, institutional recognition, ownership of a resource, responsibility for a dependent
process, or another relation specified by the application. Different sources can coexist and conflict. A
model should therefore retain standing provenance where later contestation or authority depends on how
the standing was formed.

Standing also has manifestation and epistemic dimensions. An institutional title can manifest stand-
ing without exhausting it. A can possess standing that B does not recognize, or B can attribute standing
to A that the formal procedure does not grant. Such misalignment can shape compliance, deference,
refusal, and later trust even before a dispute becomes explicit.

13.7 Intervention Authority

Authority is stronger than capability and more specific than general standing. Paper I uses the term for a
modeled relational status in which a subject is treated, under a declared scheme and basis, as authorized
to initiate, decide, or execute a specified action affecting another subject or the coupled relation. The
definition is deliberately model-relative so that the formalism can represent consent-based authority, role-
based authority, prior commitments, institutional authorization, emergency conditions, or other locally
specified bases without declaring them equally legitimate.

Let Aκ
AB,t be the action-record family available at stage t and let Bκ

authority,t be the retained class of
authority bases. Define the authority relation in Equation 118.

AuthorityκA⇝B,t ⊆ Aκ
AB,t ×Bκ

authority,t. (118)

If (a, b) ∈ AuthorityκA⇝B,t, the adopted model records basis b for treating A as authorized with re-
spect to action a at that stage. The basis can include one or more authorization records, relevant standing,
role relations, prior commitments, competence requirements, institutional rules, emergency conditions,
or another declared source. Equation 118 does not establish moral legitimacy merely by membership.
For concise proposition-like statements, define AuthκA⇝B,t(a) to mean that at least one retained basis
b satisfies (a, b) ∈ AuthorityκA⇝B,t. Let ExecCapκA,t(a) denote the proposition that A has the retained
practical capacity to execute a.
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Several non-equivalences are essential. Execution capacity does not generate authority, and authority
does not guarantee execution competence. Recognition by B can support practical authority without
proving legitimacy. Institutional authorization can exist while B contests it. Conversely, B’s request can
supply an important basis without authorizing every action that A regards as responsive to the request.
These separations are summarized in Equation 119.

ExecCapκA,t(a) 6=⇒ AuthκA⇝B,t(a), AuthκA⇝B,t(a) 6=⇒ ExecCapκA,t(a). (119)

Equation 119 complements Equation 104. Capability, positive evaluation, standing, and authority
occupy different formal roles. A later ethical theory can ask when they should align and what follows
when they do not.

Authority is also scope-sensitive. Authority to provide transport does not automatically include au-
thority to disclose B’s information. Authority to coordinate one procedure does not automatically include
authority to redefine B’s need. A role can authorize monitoring during one interval and cease when the
role dissolves. The same standing record can therefore support several action-specific authority relations
rather than one global authority attribute attached to A.

13.8 Authorization Boundary Conditions

Several cases place pressure on a consent-centered architecture without justifying the opposite move
of treating consent as dispensable. Emergency conditions, temporarily limited communicative capacity,
prior directives, strong dependency, conflicting standing claims, and rapidly changing risk can produce
support situations in which current explicit consent is absent, delayed, ambiguous, or contested. Paper I
represents these as boundary conditions requiring additional basis records rather than as exceptions that
erase the authorization problem.

An emergency record, for example, can enter Bκ
authority,t as a model-defined condition that changes

the procedure’s continuation family and the reasons available to A. The existence of that record does not
by itself prove that intervention is justified. The later ethics paper must specify the threshold, proportion-
ality, reversibility, competence, and review conditions appropriate to such intervention. Paper I needs
only enough structure to represent the case without pretending that ordinary consent is present.

Prior commitments can similarly persist into later stages while their interpretation becomes contested.
A previous request, promise, standing agreement, or advance instruction can contribute to later authority
basis even when the present manifestation is unavailable. The model must then track provenance, scope,
historical continuity, and any later evidence of revision. Treating the earlier record as timeless would
discard precisely the history that makes the question difficult.

Dependency can alter the relational significance of apparent authorization without automatically in-
validating it. A may control a resource B urgently needs; B may fear losing a relationship; A may rely
on B’s continued participation for identity, status, or project success. These dependencies can affect
refusal and exit capacities, manifestation strategy, and the interpretation of compliance. Paper I records
the dependency structure as part of the authorization-assessment basis and leaves its normative diagnosis
to later work.

The architecture also permits disagreement over authority itself. B can deny that A has standing to
decide, while A’s institution recognizes such standing. A can believe that emergency conditions authorize
intervention, while B rejects the classification of the situation as an emergency. The disagreement is not
a defect in the formalism. It is a relational object that later justice, ethics, and power analyses need to
explain and evaluate.

13.9 Authorization Trajectories

Authorization status changes through history. New information can revise consent, a role can expire,
refusal can become easier after alternative support appears, trust can make clarification less costly, an

88



DR
AF
T

Table 16: Three-level and historical audit for selected authorization concepts.
Concept Relational-reality object Manifestation examples Historical questions

Consent Scope-sensitive
authorization relation
supported by declared
conditions

Verbal agreement, signature,
gesture, interface selection,
continued participation

Was scope revised,
withdrawn, renewed, or
reinterpreted? Did capacity
or information conditions
change?

Refusal Relational rejection or
boundary-setting event
concerning a defined object

“No,” withdrawal,
nonparticipation, blocking
gesture, written refusal

Was refusal recognized?
Did it alter later
continuations? Did repeated
treatment change refusal
capacity?

Standing Relational eligibility to
initiate, authorize, contest,
or decide within a specified
domain

Role title, recognized
responsibility, procedure
position, customary
participation

How was standing
generated, recognized,
contested, transferred, or
dissolved?

Authority Action-specific
authorization status
supported by a declared
basis

Directive, approved
intervention, institutional
act, accepted role exercise

Did the basis remain in
force? Did action scope
change? Did later
contestation alter effective
authority?

earlier misunderstanding can be repaired, or repeated disregard of refusal can reduce later willingness to
disclose. Authorization therefore belongs to a trajectory rather than a single isolated decision.

A generic authorization-revision relation is stated in Equation 120.

Revauth,κt′←t ⊆ Uκ
AB,t × Uκ

AB,t′ . (120)

Equation 120 can represent renewal, withdrawal, narrowing, expansion, reinterpretation, or replace-
ment of an earlier status. The relation is partial because some earlier records remain historically relevant
without having one well-defined successor. It is nonunique because A and B can retain different recon-
structions of what changed.

The trajectory is also cross-level. A relational consent status can change while the original signed
manifestation remains physically unchanged. A later verbal withdrawal can modify relational authoriza-
tion while an institutional interface continues to display the earlier permission. Conversely, a manifes-
tation can change while the relational status remains stable, such as when a new accessibility format
expresses the same retained permission. The history of authorization therefore includes the history of
mappings between relational reality and manifestation reality.

Repeated authorization practice can become generative. A dyad that repeatedly clarifies scope and
recognizes refusal can develop a shared vocabulary that makes later negotiation easier. A dyad that
repeatedly treats compliance as consent can stabilize a contrary interpretive pattern. These practices can
become relationally real when they persist and shape later continuation. Paper I records the possibility
without treating persistence as normative validation.

Table 16 summarizes the three-level and historical audit for the central authorization concepts.

13.10 Typed-Asymmetry Interface

The authorization architecture prepares the next section on typed relational asymmetry. Consent, refusal,
standing, and authority can each be distributed asymmetrically without those asymmetries sharing one
meaning. A can possess greater informational access while B possesses stronger refusal standing. A
can control resources while B retains formal authority over one decision. A can hold institutional stand-
ing while lacking interpretive access to B’s experience. A relation can therefore contain intersecting
asymmetries whose consequences differ by dimension.
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Three distinctions will matter immediately. First, authorization asymmetry is not identical to power.
Unequal standing or authority can be temporary, reciprocal across domains, or limited to a narrow pro-
cedure without producing persistent trajectory-shaping effects. Second, asymmetry is not identical to
injustice. Some role differentiation can support care, expertise, responsibility, or coordination. Third,
formal symmetry does not establish effective symmetry. A and B can possess nominally equal rights of
refusal while differing substantially in communicative, exit, or resource capacity.

The dyadic formalism must therefore type the relevant dimension before making a stronger claim.
The next section will classify epistemic, informational, resource, competence, recognition, interpre-
tive, dependency, communicative, refusal-capacity, exit-capacity, authority, generative-capacity, and
normative-influence asymmetries while preserving the distinctions established here.

Section 13 has thus separated authorization statuses, manifestation, reconstruction, scope, temporal
operativeness, capacity conditions, refusal, withdrawal, standing, authority, and historical revision. The
result is a formal interface for later normative analysis: Paper I can represent when and how an inter-
vention becomes requested, permitted, refused, or authority-supported without making those statuses
substitutes for moral legitimacy, relational justice, or power analysis.

14 Typed Relational Asymmetry

This section develops the asymmetry layer of the minimal dyadic volunteer formalism. Its role is to clas-
sify relational differences that can become directionally consequential without compressing them into
one scalar hierarchy or reading them immediately as power, injustice, domination, or moral failure. The
objective is to specify when an A–B comparison is meaningful, when the comparison remains undefined,
which relational dimension is being compared, and how asymmetry can be represented across epistemic,
material, interpretive, authorization-related, and generative domains. The discussion proceeds through
comparison frames, typed difference, directional consequence, an asymmetry taxonomy, three-level re-
alization, historical trajectories, multidimensional composition, and interfaces with later power and nor-
mative analysis. The method remains formal and reconstructive. Paper I supplies a typed language for
asymmetry; later papers will determine which asymmetries are legitimate, unjust, power-relevant, or
historically self-reinforcing in particular domains.

Section 13 already showed why equal-looking procedural forms can coexist with unequal refusal
capacity, exit capacity, access, standing, or authority. Earlier epistemic sections likewise distinguished
manifestation access, observation, reconstruction, confidence, and theory-of-mind structure. These dif-
ferences should not be aggregated before the formalism identifies what kind of relation differs and what
consequence follows from the difference. Figure 9 summarizes the analytical sequence used in this sec-
tion.

14.1 Typed Comparison Frames

A relational asymmetry claim is meaningful only relative to a declared comparison dimension. Let Iκ
asym

denote the family of relational dimensions retained at resolution κ. Typical dimensions in the present
dyad include epistemic access, information availability, resources, competence, recognition, interpreta-
tion, dependency, communication, refusal capacity, exit capacity, authority, generative capacity, and
normative influence. The list is open because different volunteer settings can require additional dimen-
sions.

For each α ∈ Iκ
asym and historical stage t, let Pκ

α,t denote the retained collection of positions or
position-indexed records relevant to comparison in dimension α. Let Dκ

α,t ⊆ Pκ
α,t ×Pκ

α,t be the domain
on which the comparison is defined. The local comparison frame is stated in Equation 121.

Fκ
α,t :=

(
Pκ
α,t,Dκ

α,t,'κ
α,t, χ

κ
α,t

)
. (121)

In Equation 121,'κ
α,t is the retained equivalence criterion for the dimension and χκ

α,t is a directional-
consequence criterion introduced below. The frame does not require numerical ordering. It supplies
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typed comparison frame
dimension α, scope κ, stage t

comparison defined
for the retained pair

comparison unavailable
or insufficiently articulated

typed relational difference
relative to α

retained equivalence
relative to α

directionally consequen-
tial typed asymmetry

later analyses: trajectory shap-
ing, power, justice, ethics

Figure 9: Typed-asymmetry architecture for the minimal dyad. A comparison first requires a declared
relational dimension and a domain on which the comparison is meaningful. Defined comparison can
yield retained equivalence or typed difference. A difference becomes asymmetry only when the adopted
dimension supplies a directional consequence. The dashed arrow marks an interface to later power and
normative analyses rather than an automatic entailment.

only the minimum structure needed to ask whether two retained positions can be compared, whether
they remain equivalent for the local question, and whether any identified difference is directionally con-
sequential.

Definedness is analytically prior to symmetry or asymmetry. If (x, y) /∈ Dκ
α,t, the present model

does not classify the pair as symmetric, asymmetric, or equally situated in dimension α. The comparison
may be unavailable because the relevant position has not been articulated, a manifestation is inaccessible,
the role structure is unresolved, a translation rule is missing, or the two records belong to incomparable
domains. This case preserves the partiality discipline established in Sections 3 and 4.

14.2 Relational Difference, Directional Consequence, Asymmetry

A defined comparison can reveal difference without yet establishing asymmetry. For (x, y) ∈ Dκ
α,t,

define the typed relational-difference predicate in Equation 122.

Diffκα,t(x, y) ⇐⇒ x 6'κ
α,t y. (122)

Equation 122 is deliberately nonmetric. It records a failure of retained equivalence and does not
assign a numerical distance, sign, magnitude, or ranking. A pair can therefore be different without one
position being “more” of the relevant property than the other.

Asymmetry requires an additional directional condition. Letχκ
α,t(x, y) denote the proposition that the

relational organization of x and y produces directionally different consequences, capacities, constraints,
dependencies, reachability, or later generative possibilities in dimension α. The typed asymmetry predi-
cate is defined in Equation 123.
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Asymκ
α,t(x, y) ⇐⇒ (x, y) ∈ Dκ

α,t ∧ Diffκα,t(x, y) ∧ χκ
α,t(x, y). (123)

Equation 123 separates three questions that are often compressed into one. The comparison must be
meaningful, retained equivalence must fail, and the failure must have a directional consequence in the
specified dimension. A difference in preferred language, for example, is not automatically an epistemic
asymmetry. It becomes asymmetry-relevant only when the difference changes access, interpretive reach,
communicative burden, or another declared consequence.

The orientation of an asymmetry is also typed. A relation can favor A in one dimension and B in
another. For this reason Paper I does not introduce one primitive order A � B. Where a domain does
justify an order, that order can be added locally to the corresponding comparison frame. The general
architecture remains compatible with nonordered, partially ordered, set-valued, or structurally described
asymmetries.

14.3 Asymmetry Families in the Minimal Dyad

Table 17 summarizes the principal dimensions retained by the present paper. The entries are not diagnoses
of failure. They identify different relational questions that should remain formally distinguishable even
when several occur together.

The distinctions in Table 17 prevent several category errors. Informational asymmetry is not iden-
tical to epistemic asymmetry because access to information does not guarantee justified interpretation.
Competence asymmetry is not identical to authority because ability to perform an action does not de-
termine who may authorize it. Dependency asymmetry is not identical to resource asymmetry because
dependence can arise through recognition, care, trust, institutional continuity, or other relations even
where material holdings are similar. Generative-capacity asymmetry is broader than immediate influ-
ence because it concerns the capacity to shape later formation, while normative influence concerns a
more specific effect on reasons, categories, expectations, or norms.

14.4 Epistemic, Informational, Interpretive Asymmetry

The epistemic architecture of Sections 8 and 9 permits several asymmetries that should remain distinct.
A can observe a manifestation unavailable to B, B can possess first-person access to an experience that A
can only infer, A can possess specialized knowledge relevant to interpretation, and both can hold different
confidence structures regarding the same event. The resulting relation can therefore contain intersecting
asymmetries rather than one direction of epistemic advantage.

Let Eκ
i,t be the epistemic-access record introduced earlier for subject i. For a declared epistemic

dimension αep, the comparison frame Fκ
αep,t may compare selected components of Eκ

A,t and Eκ
B,t without

requiring the entire records to live in one vector space. The comparison can be relation-valued. A model
may record that A has documentary access unavailable to B while B has experiential access unavailable
to A. Neither fact produces a complete epistemic ranking.

Interpretive asymmetry becomes especially important when one subject’s vocabulary, institutional
language, or conceptual resources determine the forms in which the other’s experience must be expressed.
A can possess substantial competence in a professional vocabulary while B possesses richer access to the
lived situation. The resulting asymmetry can shift during clarification, translation, learning, or repeated
interaction. The formalism therefore treats interpretive asymmetry as historical and revisable rather than
as an intrinsic superiority of one subject.

Recognition can mediate these asymmetries. A contribution can be observable and intelligible yet
receive little weight because the speaker lacks recognized standing or credibility. Conversely, a highly
recognized subject can have limited access to the underlying experience while still shaping how the
relation is interpreted. Recognition asymmetry therefore belongs neither wholly to epistemic access nor
wholly to authority; it can condition both.
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Table 17: Principal typed asymmetry families in the minimal dyadic volunteer relation.
Dimension Comparison object Directionally consequential difference can concern

Epistemic Belief, confidence, evidential
access, reconstruction quality

Which subject can form or revise a
better-supported model of a retained object

Informational Availability, visibility, disclosure,
record access

Which subject can access information required for
later judgment or action

Resource Material, temporal,
infrastructural, financial,
organizational resources

Which subject can initiate, sustain, refuse, or exit a
procedure because of unequal means

Competence Skill, expertise, procedural ability,
domain-specific knowledge

Which subject can execute or assess a relevant
action under the retained criteria

Recognition Credibility, social
acknowledgment, role
recognition, legibility

Which subject’s claims or manifestations are more
readily received as relevant or authoritative

Interpretive Vocabulary, translation capacity,
conceptual access, hermeneutic
resources

Which subject can render experience intelligible
within the shared or dominant interpretive scheme

Dependency Reliance on resources, relation
continuity, care, access, or
support

Which subject bears greater cost if the relation,
resource, or procedure is withdrawn

Communicative Ability to express, clarify,
negotiate, question, or contest

Which subject can more effectively shape the
manifest record of the interaction

Refusal capacity Practical ability to reject a
proposal without disproportionate
loss

Whether formally available refusal has comparable
effective availability

Exit capacity Practical ability to leave the
relation or procedure

Whether continued participation is equally
revisable for both sides

Authority Action-specific authorization,
standing, decision scope

Which subject is treated as able to authorize,
decide, or direct a specified action

Generative
capacity

Capacity to create, stabilize,
revise, transmit, or reopen
relational structures

Which subject can more strongly alter the
conditions of later relation formation

Normative
influence

Capacity to shape reasons,
evaluative categories,
expectations, or shared norms

Which subject can more strongly affect what later
counts as appropriate, relevant, or justified

14.5 Capacity, Dependency, Authorization Asymmetry

Several asymmetries concern what subjects can practically do within the relation. Resource access, com-
petence, refusal capacity, exit capacity, standing, and authority are related but nonidentical. Their sepa-
ration is necessary because a support relation can be formally reciprocal in one domain while practically
one-sided in another.

Let Cκ
i,t denote a retained family of subject-relative capacities introduced in Section 7. For a capacity

type c, the model can define a comparison relation �κ
c,t only when the capacity domain supports such

an ordering. When no defensible scalar or order exists, the model should retain a structured comparison
instead. Equation 124 records this conditional use.

c admits a justified order at (t, κ) =⇒ �κ
c,t may be added to Fκ

c,t. (124)

Equation 124 prevents the notation from presupposing commensurability. Refusal capacity, for ex-
ample, can depend on several heterogeneous relations: communication ability, alternatives, resource
security, anticipated retaliation, emotional dependence, legal standing, and trust. A scalar index can be
useful in an application, yet Paper I does not treat such an index as primitive.

Dependency asymmetry requires the same restraint. Let Depκi⇝j,t(x) denote a typed record that sub-
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ject position i depends on j with respect to relational object x. The reverse record can coexist. Mutual
dependence is therefore compatible with asymmetry when the objects, costs, or consequences of depen-
dence differ. One subject can depend on material support while the other depends on role continuity,
recognition, information, or participation. The later psychoanalytic and political-economy papers will
examine these configurations more deeply.

Authorization asymmetry is similarly domain-specific. A may have authority to execute a medical
or technical task while B retains stronger standing concerning refusal. B may authorize access to per-
sonal information while A controls the institutional channel through which that authorization becomes
effective. The asymmetry profile should therefore preserve the action type, scope, and historical basis
of authority rather than represent authority as a global attribute.

14.6 Generative Capacity, Normative Influence

Generative-capacity asymmetry concerns unequal capacity to create, stabilize, transmit, revise, or reopen
relational structures. The object is broader than immediate control. A subject can have little authority
over one decision while possessing substantial capacity to shape the language, routines, expectations, or
infrastructures through which later decisions become possible. Another subject can have formal standing
while limited capacity to preserve an alternative interpretation after the immediate procedure ends.

Let Gκ
i,t denote the retained generative-capacity record for subject position i. Paper I does not as-

sume that Gκ
i,t is numerical. A typed asymmetry in generative capacity is present only when a declared

comparison identifies a directional difference in the capacity to affect later formation. This condition is
stated in Equation 125.

Asymκ
gen,t(A,B) ⇐⇒ Asymκ

αgen,t

(
Gκ

A,t,G
κ
B,t

)
. (125)

Equation 125 is intentionally formal. It does not tell the analyst which subject has greater generative
capacity, whether the asymmetry is beneficial, or whether it should be reduced. Expertise can produce
asymmetry that enlarges the other’s later capacities through teaching or translation. The same exper-
tise can become restrictive when it controls the terms through which alternative experience becomes
intelligible. Historical trajectory therefore matters to evaluation.

Normative-influence asymmetry is a more specific case. It concerns unequal capacity to shape which
reasons, categories, expectations, distinctions, or evaluative vocabularies become stabilized in the dyad.
A repeated support relation can make one subject’s interpretation of need easier to articulate and the
other’s more costly to express. A professional vocabulary can enable precise coordination while simulta-
neously setting the terms through which disagreement must be translated. Paper I records the asymmetry;
the later justice and ethics papers will ask whether the resulting formation remains contestable, revisable,
and generative of the other subject’s capacities.

14.7 Three-Level Asymmetry Profiles

Typed asymmetry participates in the three-level architecture of Section 5. The ultimate ontological status
of an asymmetry remains suspended. At relational reality, the model can retain a historically efficacious
difference in access, dependence, authority, recognition, or another typed dimension. At manifestation
reality, that asymmetry can appear through titles, turn-taking, spatial arrangement, access credentials,
response latency, resource control, institutional procedure, bodily deference, silence, or other contextual
forms. A and B can then reconstruct the asymmetry differently.

For a typed asymmetry objectAsymκ
α,t, define the subject-relative three-level profile in Equation 126.

Λκ
t

(
Asymα

)
:=

(
O?

Asymα
;AsymR,κ

α,t ,Manκt (Asymα), Âsym
A,κ

α,t , Âsym
B,κ

α,t

)
. (126)

Equation 126 uses a leading ontological-status marker, separated by the semicolon, while the rela-
tional asymmetry, its manifestations, and subject-relative reconstructions remain the modeled entries of
the profile. The relational asymmetry, its manifestations, and the two subject-relative reconstructions
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can all diverge. A resource asymmetry can be manifest and mutually acknowledged. An interpretive
asymmetry can be relationally consequential while poorly visible. A formal authority symmetry can
coexist with a manifested pattern of deference that produces practical asymmetry. Manifestation can
therefore reveal, obscure, exaggerate, or partially reverse the appearance of a relational asymmetry.

The mapping can also change over time. A relation once manifested through explicit instruction can
later be reproduced through habitual anticipation. A refusal-capacity asymmetry can become less visible
after B stops attempting refusal. A recognition asymmetry can weaken as repeated interaction produces
shared vocabulary. The history of manifestation is therefore part of the asymmetry trajectory rather than
merely evidence attached after the fact.

14.8 Asymmetry Trajectories

A static comparison captures only one stage of a relational process. Volunteer relations can generate,
amplify, attenuate, reverse, or relocate asymmetry. Repeated support can increase B’s practical capacity
and reduce resource dependence. It can also increase role dependence, interpretive deference, or insti-
tutional reliance. A’s expertise can initially create strong competence asymmetry and later reduce that
asymmetry through teaching. Conversely, repeated delegation can increase asymmetry if one subject
becomes progressively less able to act without the other.

LetAκ
α,t denote the retained asymmetry record in dimensionα at stage t. A generic historical relation

between asymmetry records is stated in Equation 127.

Revasym,κ
α,t′←t ⊆ Aκ

α,t × Aκ
α,t′ . (127)

Equation 127 can represent persistence, attenuation, amplification, reversal, disappearance, or retyp-
ing. The relation is not assumed to be monotone. An asymmetry can narrow in one dimension while
expanding in another, and the same event can have opposite effects on different dimensions.

Historical provenance is therefore part of the asymmetry record. Two dyads can display similar
present authority distributions while having different histories of request, teaching, coercion, emergency
response, repeated coordination, or mutual delegation. Those histories can affect trust, contestability,
revision cost, and later generative capacity even when the current snapshot appears similar. Paper I
keeps provenance available without treating origin as a complete normative verdict.

14.9 Multidimensional Asymmetry Profiles

The dyad normally contains several asymmetry dimensions simultaneously. Paper I represents the com-
bined structure as an indexed family rather than a vector whose components are assumed commensurable.
The multidimensional asymmetry profile is defined in Equation 128.

A κ
AB,t :=

{
Aκ
α,t

∣∣ α ∈ Iκ
asym

}
. (128)

Equation 128 is a family notation rather than an arithmetic vector. No addition, norm, inner product,
or total ordering is implied. Those structures may be introduced in a later application only when the
retained dimensions admit them and when the resulting comparison has a substantive interpretation.

Dimensions can interact without being reducible to one another. Resource asymmetry can reduce exit
capacity. Recognition asymmetry can amplify interpretive influence. Competence asymmetry can be
associated with temporary role differentiation while simultaneously creating dependence. Strong refusal
standing can counterbalance resource dependence in one procedure without eliminating the dependency
itself. These interactions can be represented through typed maps among asymmetry records when an
application supplies the mechanism.

The possibility of cross-dimensional interaction also prevents simple cancellation language. Greater
authority for B does not numerically cancel greater resources for A unless a model establishes a common
scale and a rule of aggregation. A relation can remain deeply asymmetric evenwhen different dimensions
point in opposite directions. The profile preserves that structure for later analysis.
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14.10 Difference, Asymmetry, Power, Injustice

The formal architecture requires a strict separation among relational difference, typed asymmetry, power
relevance, and normative diagnosis. The first two are defined in Equations 122 and 123. Power requires
an additional account of persistent trajectory shaping, while injustice requires independent evaluative
criteria concerning legitimacy, distribution, recognition, procedure, responsibility, contestability, or an-
other normative domain.

The non-entailments are summarized in Equation 129.

Diffα 6=⇒ Asymα, Asymα 6=⇒ Power, Asymα 6=⇒ Injustice. (129)

Equation 129 does not deny that the relations can be connected. It records the additional burden
required for each stronger claim. A competence asymmetry can support effective care without gener-
ating domination. A resource asymmetry can become power-relevant when it persistently reshapes B’s
later possibilities. A formally equal arrangement can still be unjust if its history or effective capacities
systematically exclude one subject. The later papers on justice, ethics, and political economy will add
the premises needed for those evaluations.

Authority deserves separate emphasis. Authority is itself one typed relational structure and can be
distributed asymmetrically, yet authority does not exhaust power. A may possess narrow procedural
authority while B controls resources that determine whether the procedure can continue. A may possess
recognized expertise while B’s refusal remains decisive. Power analysis must therefore examine how
several asymmetries compose historically rather than infer power from one role label.

14.11 Local-Algebraic Interface

Typed asymmetry is not itself an operator. It is a relational structure that can condition which operators
are admissible, how local transformations are interpreted, which continuation families remain available,
or how different subject-relative records are compared. The next section will develop the local algebraic
architecture required to represent such dynamics.

For a retained region R ⊆ Kκ
AB,t, let Aκ

t (R) denote the history- and resolution-indexed local al-
gebraic carrier developed in Section 15. A typed asymmetry record can enter the specification of an
admissible transformation family without becoming an element of the algebra by default. The condi-
tional family is written schematically in Equation 130.

Admκ
t

(
R | A κ

AB,t

)
⊆ Part

(
Aκ

t (R),Aκ′
t′ (R

′)
)
, (130)

where Part(X,Y ) denotes the retained class of partial maps from X to Y . Equation 130 states only
that the admissible dynamical family may depend on the current asymmetry profile. It does not identify
asymmetry with an operator, field value, generator, or scalar parameter. A later specialization can make
that dependence explicit when the substantive mechanism warrants it.

Section 14 has therefore supplied a typed comparison architecture for the minimal dyad. The result-
ing framework preserves undefined comparison, nonmetric difference, directional asymmetry, multidi-
mensional profiles, three-level manifestation, historical revision, and strict separation from power and
injustice. The next section will use these distinctions to construct the local algebraic dynamics through
which observation, recognition, communication, support, feedback, and revision can act on the history-
bearing dyadic configuration.

15 Local Algebraic Dynamics

This section develops the local algebraic layer of the dyadic volunteer formalism. Its role is to give
the substantive objects constructed in Sections 6–14 a compositional mathematical realization without
identifying subjects, actions, judgments, or asymmetries with algebraic elements by stipulation. The
objective is to specify where local algebraic carriers are assigned, how relational transformations admit
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Relational process plus
declared support region

Φ supported on R ⊆ Kκ
AB,t

Regional algebraic carrier
Aκ

t (R)

Typed algebraic realization
ακ
R,t[Φ]

Nested-region, overlap,
and interface compatibility

Optional represented
operator or quasi-local lift

Figure 10: Local algebraic realization of a dyadic GR transformation. Each arrow is a modeling step
rather than an ontological identity. Algebraic and represented-operator levels are admitted only after the
substantive relational process, support region, and compatibility conditions are specified.

algebraic lifts, which operation families represent readout, judgment-conditioned action, support, refusal,
feedback, and revision, and which compatibility conditions are required before local maps can be assem-
bled across a coupled history-bearing spacetime. The discussion proceeds from regional carriers to typed
dynamical lifts, epistemic and judgment-conditioned operation families, nested-region and overlap coher-
ence, algebraic-state and represented-operator specializations, open-system maps, ordered composition,
and quasi-local assembly. The method is algebra-first and representation-conscious: stronger structures
are introduced only after their domains, codomains, and substantive interpretations have been declared.

The mathematical background in Section 3 already separated a local algebra from a global state
space, an algebraic state from a history-bearing GR subject, and sequence sensitivity from a commutator.
Section 14.11 then supplied a direct interface from the typed asymmetry record A κ

AB,t to an admissible
family of partial transformations. The present section makes that interface explicit. Figure 10 summa-
rizes the resulting representation ladder. A substantive relational process is identified first; only then is
an algebraic carrier selected and a well-typed local dynamical map introduced. Hilbert-space operators
and field-like structures remain later or optional realizations.

15.1 Regional Algebraic Carriers

Let R(Kκ
AB,t) denote the declared family of admissible regions of the coupled subject-spacetime at

historical stage t and resolution κ. A region can lie mainly within the retained representation of A, mainly
within B, on the interaction interface J κ

AB introduced in Section 6, or across a shared or overlapping
subconfiguration. The formalism does not require every region to have the same substantive role.

Let Algκt denote the class of algebraic carriers admitted by the selected local realization. A local
algebraic assignment is the typed map

Aκ
t : R(Kκ

AB,t) −→ Algκt , R 7−→ Aκ
t (R). (131)

Equation 131 is an assignment of mathematical structure. It does not state that the region itself is an
algebra. The elements of Aκ

t (R) must be declared by the local model. Depending on the question, they
can encode retained observables, evaluative quantities, constraints, generators, symbolic records, admis-
sible local transformations, or another class of objects whose product and involution have an explicit
interpretation.

The same subject-spacetime can support several algebraic assignments for different analytical tasks.
For example, a communication model can use an algebra generated by message or signaling operations,
while a later open-system specialization can use aC∗-algebra of bounded observables. These are distinct
representations unless an explicit morphism relates them. Paper I therefore avoids a universal symbol
such as “the algebra of A” or “the algebra of B.” The local carrier is indexed by region, history, resolution,
and retained analytical purpose.

WhenR1 ⊆ R2 and themodel supplies compatible inclusion, the isotony-type embedding introduced
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in Section 3.8 becomes history- and resolution-indexed as stated in Equation 132.

R1 ⊆ R2 =⇒ ιt,κR1R2
: Aκ

t (R1) ↪→ Aκ
t (R2). (132)

Equation 132 is an assumption of the selected algebraic realization, not a general property of every GR
region system. Context-dependent descriptions can require quotient maps, partial embeddings, contex-
tual translation, or a more general categorical diagram. The stronger embedding form is retained where
it is useful and warranted.

A further restraint concerns factorization. Paper I makes no primitive assumption that a coupled-
region algebra factorizes asAκ

t (RA)⊗Aκ
t (RB). Shared histories, overlapping subject-spacetime regions,

institutional mediation, and relation-specific objects can make such a tensor factorization inappropriate.
A tensor-product specialization remains available where the substantive model supplies sufficiently in-
dependent component algebras and a justified coupling construction.

15.2 Dynamical Lift of Relational Transformations

Sections 10 and 11 treated an action or procedure element first as a relationally identified transformation
of the coupled GR configuration. The algebraic layer should preserve that order of dependence. Let
Kκ
AB,t and Kκ′

AB,t′ denote the admitted classes of coupled dyadic configurations at the source and target
stages. A generic retained relational transformation has the typed form

Φκ′←κ
t′←t : Dκ′←κ

Φ ⊆ Kκ
AB,t ⇀ Kκ′

AB,t′ . (133)

Equation 133 gives the retained relational transformation or transformation schema at the configuration
level and is consistent with the action-specific specialization in Equation 78. Suppose R ⊆ Kκ

AB,t is a
support region for the part of Φ represented algebraically and R′ ⊆ Kκ′

AB,t′ is its tracked target region.
An algebraic lift is then a typed map

ακ
R,t[Φ] : D

alg
Φ,R ⊆ Aκ

t (R) ⇀ Aκ′
t′ (R

′). (134)

Equation 134 distinguishes the substantive transformation Φ from its algebraic realization ακ
R,t[Φ]. The

latter is not defined merely by assigning a symbol. A model must specify which algebraic elements
represent the retained local content, how the relational transformation acts on that content, and which
features of the action are omitted by the lift.

The lift need not be injective, surjective, linear, invertible, multiplicative, or norm preserving. These
properties belong to stronger specializations. The minimal requirement is typing plus a declared corre-
spondence between the relational action and the algebraic effect. Where several algebraic lifts reproduce
the same retained relational record, the representation is non-unique and should be treated accordingly.

This distinction is especially important when the history-bearing carrier changes. IfKκ
AB,t andKκ′

AB,t′

are represented by distinct complexes or by different region systems, then the algebraic lift naturally
connects distinct local algebras. Writing the map as an endomorphism of one fixed A would suppress
the structural change. The typed form in Equation 134 therefore remains the default.

15.3 Readout, Manifestation, Epistemic Operations

Observation and manifestation require algebraic structure of a different kind from state-changing support
action. Section 8 distinguished accessibility, uptake, reconstruction, and belief formation before any local
algebra was imposed. The present subsection gives those operations a mathematical interface without
identifying them with intervention.

Let Yκ
i,t(R) denote the retained output carrier for manifestations or readout records available to sub-

ject i ∈ {A,B} in region R. A local readout map has the type

Readκi,t,R : Dread
i,t,R ⊆ Aκ

t (R) ⇀ Yκ
i,t(R). (135)
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Equation 135 produces a subject-relative readout or manifestation record. It does not by itself alter the
source algebraic object. If observation in a particular model is interventionist, the intervention must be
represented separately through a dynamical map and composed with the readout operation.

The distinction can be stated through a product-type observation instrument when both pieces are
required. Let αobs

i,t,R denote the algebraic effect of an observation procedure on the represented local
configuration, when such an effect is defined. A joint instrument can then be written as

Instri,t,R :=
(
Readκi,t,R, αobs

i,t,R

)
. (136)

Equation 136 preserves the difference between what is recorded and what is changed by the procedure.
This distinction prevents an epistemic map from being silently treated as a causal support operator.

A later subject-relative reconstruction can use the readout record together with historical and inter-
pretive context, as developed in Sections 8 and 9. The algebraic layer does not replace those epistemic
objects. It supplies typed local inputs from which such objects may be constructed.

15.4 Judgment-Conditioned Operator Generation

Section 12 distinguished need, value, aesthetic, and normative judgments from the actions that may
follow them. The local algebraic architecture should preserve this distinction. Let Jκi,t denote a retained
family of evaluative or normative judgments available to subject i at stage t, and let Qκ

i,t denote the
relevant contextual record, including applicable procedure, authorization status, ToM record, and typed
asymmetry information. A judgment-conditioned generation relation can be written as

GenOpκi,t : Jκi,t ×Qκ
i,t ⇀ Admκ

i,t, (137)

where Admκ
i,t is the currently admissible family of typed local transformations. Equation 137 does not

claim that every judgment produces an action. It represents one route through which a judgment can
modify the action family available to the subject.

The distinction among judgment, admissibility, selection, and execution is important. A positive
value judgment can make one intervention salient while authority remains absent. A normative judgment
can classify an action as required while the subject lacks the competence or resources to perform it. A
refusal by B can remove a previously admissible support operation from A’s retained continuation family.
These cases are represented by changes in Admκ

i,t rather than by treating a judgment as an executed
operator.

When an application supplies a selection rule, one can add a partial map

Selκi,t : Admκ
i,t×Qκ

i,t ⇀ Execκi,t, (138)

where Execκi,t denotes the family of transformations selected for possible execution. Execution remains
a further relational event. Equation 138 therefore prevents judgment, choice, and action from being
identified by notation alone.

15.5 Support, Refusal, Revision Operator Families

The minimal dyad requires several operation families with different substantive roles. Table 18 summa-
rizes the principal families retained at this stage. Their membership can overlap in a concrete model, but
their analytical roles should remain distinguishable.

For an operation family F, let

Admκ
F,t(R) ⊆ Part

(
Aκ

t (R),Aκ′
t′ (R

′)
)

(139)

denote the currently admissible typed maps in that family. Equation 139 is intentionally broad. A sup-
port operation can act within one retained algebra, between algebras attached to different regions, or
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Table 18: Principal local operation families in the dyadic algebraic architecture. The table records ana-
lytical roles rather than one universal algebraic type.
Operation family Local analytical role Typical relational target

Readout /
manifestation

Produce an accessible or recordable
local output

Manifestation and epistemic-access records

Attention / recognition Modify salience, tracking, or
retained relational identification

Subject-relative reconstruction, role
recognition

Communication Add, remove, or transform messages
and signaling relations

Interaction interface and manifestation
structure

Request / offer /
refusal

Reconfigure candidate continuations
or authorization-relevant procedure

Admissible procedure and action family

Support / intervention Transform a retained part of the
coupled relational configuration

B-relative, A-relative, or dyadic
continuation structure

Feedback / correction Modify later interpretation or action
conditions in response to realized
consequences

ToM, evaluative records, procedure,
admissibility

Revision Update a judgment, role, mapping, or
local transformation family

Cross-level and historical records

Withdrawal /
termination

End or narrow a retained procedure
or authorization domain

Later continuation and role structure

between algebraic carriers associated with different history complexes. A refusal operation can trans-
form the admissible family without directly changing a resource record. A revision operation can alter
an interpretive or evaluative carrier while preserving the represented material configuration.

The family labels therefore do not determine themathematical properties of their members. A readout
map can be nonlinear. A support operation can be noninvertible. A revision map can be partial. A com-
munication map can be represented by a ∗-homomorphism in one application and by a non-homomorphic
map in another. The substantive role and the selected carrier determine which stronger conditions are
appropriate.

The action-provenance analysis in Section 10 also carries into this layer. Two algebraic maps that
produce the same local output can represent different GR actions when their provenance, authorization
history, or role attribution differs. Algebraic extensional equality is therefore not automatically action
identity. A model that intentionally quotients over provenance should state that equivalence explicitly.

15.6 Nested-Region Compatibility

Local dynamical maps become regionally coherent only when they interact consistently with the in-
clusion structure of the local algebras. Let R1 ⊆ R2 and suppose both regions support the required
embeddings and dynamical lifts. Write αRj [Φ] : Aκ

t (Rj) ⇀ Aκ′
t′ (R

′
j) for j = 1, 2 for the corresponding

local maps. Exact nested-region covariance requires the diagram in Equation 140 to commute on the
common domain of definition.

ιt
′,κ′

R′
1R

′
2
◦ αR1 [Φ] = αR2 [Φ] ◦ ι

t,κ
R1R2

. (140)

Equation 140 states that applying the local dynamics before embedding and embedding before applying
the regional dynamics give the same retained result. This is a substantive coherence requirement. A
contextual effect can violate it because the larger region contains information absent from the smaller
one. In such cases the model should retain the contextual dependence rather than force exact covariance.

Approximate compatibility can be defined only after a comparison structure on the two routes has
been supplied. Paper I does not introduce a universal norm for that purpose. A finite application can use
a norm, edit distance, divergence, or typed equivalence according to the carrier. The comparison tool
must be justified independently.
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15.7 Overlap Coherence

Nested regions are only one form of locality. Two regions can overlap without either containing the
other. Let R12 = R1 ∩ R2 be an admissible overlap and suppose restriction maps from the two larger
regional descriptions to the overlap have been defined. Write ρalg1→12 and ρ

alg
2→12 for the retained restriction

operations on the post-transformation algebras. Exact overlap coherence of the local dynamics is stated
in Equation 141.

ρ
alg
1→12

(
αR1 [Φ](x1)

)
∼κ′ ρ

alg
2→12

(
αR2 [Φ](x2)

)
, (141)

for compatible inputs x1, x2 representing the same retained overlap content. Equation 141 uses the
declared equivalence ∼κ′ rather than literal equality so that representationally different but relationally
equivalent descriptions can remain coherent.

Overlap failure can have several meanings. It can indicate an inconsistent local fit, a missing transla-
tion rule, a substantive contextual effect, a change in subject or region boundaries, or insufficient resolu-
tion. The formalism therefore treats overlap failure as diagnostic information rather than automatically
as an error to be removed.

Where a family of local descriptions admits gluing, a regional object can be reconstructed from com-
patible local pieces. Paper I does not assume unique gluing in the general dyad. Shared histories, hidden
context, and role-dependent interpretation can make several regional reconstructions compatible with
the same local data. The stronger gluing property should be introduced only in the later field realization
if the selected carriers support it.

15.8 Algebraic States, Represented Operators

The local algebraic architecture permits an evaluation layer after the algebra has been specified. In a
C∗-algebraic specialization, let

ωκ
t,R : Aκ

t (R) −→ C (142)
be an algebraic state in the sense reviewed in Section 3.7. Equation 142 is a mathematical evaluation
functional. It should not be conflated with A’s or B’s substantive value judgment from Section 12. A
local algebraic state can be used to calculate expectations or induce a representation, while the meaning
of those quantities in the volunteer relation requires a separate interpretation map.

Where the assumptions reviewed in Section 3.7 hold, the GNS construction supplies a representation-
dependent Hilbert-space realization. A local algebraic transformation can then admit an implementation

αR[Φ] ⇝ VR,ω[Φ] onHω, (143)

when the required compatibility conditions are satisfied. Equation 143 preserves the ordering established
earlier: the Hilbert-space operator is a calculational realization derived from the algebraic carrier and
evaluation context, not the primitive container of the dyadic spacetime.

15.9 Open-System Specializations

Volunteer relations are naturally open-system problems: the dyad exchanges information, resources,
norms, and material effects with a larger environment even when Paper I brackets third parties ana-
lytically. A local transformation should therefore not be required to be reversible or unitary. In an
appropriate C∗- or W ∗-algebraic specialization, positive or completely positive maps can provide one
mathematically controlled representation of effective subsystem dynamics, as discussed in Section 3.8.

Let A and B be retained local algebras. A completely positive map can be written schematically as

E : A −→ B, (144)

with positivity and complete positivity interpreted in the standard operator-algebraic sense when those
assumptions are selected. Equation 144 supplies a possible effective dynamical form. It does not im-
ply that the volunteer relation is a quantum system or that all support processes preserve a physically
interpreted density matrix.
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The same restraint applies to semigroup dynamics. If a one-parameter family {Es}s≥0 is justified
and acts on a stable algebraic domain, then a semigroup law can be imposed. Historical memory, chang-
ing domains, role revision, and topology change can instead require non-Markovian families, cocycles,
partial morphisms, or maps between different algebras. The general Paper I architecture remains broader
than the semigroup specialization.

15.10 Ordered Algebraic Composition

The interaction history of Section 11 induces ordered composition of the algebraic lifts whenever their
domains and codomains are compatible. Letα1, . . . , αn be local dynamical maps representing an ordered
sequence of retained dyadic transformations. Their composite is

αγ := αn ◦ · · · ◦ α2 ◦ α1. (145)

Equation 145 retains the procedural order. An earlier support, refusal, clarification, or feedback operation
can alter the domain on which a later operation is defined. Failure of composition is therefore itself a
possible historical result rather than merely a technical inconvenience.

Sequence sensitivity should first be evaluated through the general equivalence-based criterion intro-
duced in Equation 15. A commutator becomes available only if two transformations act linearly on a
common algebraic domain and both orders are defined. In that specialization,

[α2, α1] = α2 ◦ α1 − α1 ◦ α2. (146)

A nonzero value in Equation 146 records order sensitivity of the selected algebraic realization. It does
not by itself establish a substantive causal mechanism. The interpretation must be traced back through
the algebraic lifts to the corresponding relational operations.

Closed procedure cycles can also be represented when the composed maps return to a comparable
local algebra. Such a cycle can support a residual map or holonomy-like diagnostic in later work. Paper I
leaves the detailed cycle analysis to the historical-composition and field-realization sections because a
meaningful residual requires a declared equivalence, representation choice, and substantive interpretation
of the cycle.

15.11 Quasi-Local Assembly

A larger algebraic carrier can be derived when the retained region family is directed and the embeddings
in Equation 132 are compatible. In a normedC∗-algebraic specialization, the local algebras can generate
a quasi-local algebra through the completion of their directed union,

Aκ
t,ql :=

⋃
R⋐Kκ

AB,t

Aκ
t (R)

∥·∥
, (147)

whereR ⋐ Kκ
AB,t denotes the declared family of retained finite or relatively local regions. Equation 147

is available only when the algebra class, directedness, embeddings, and norm completion are justified.
Compatible local dynamical maps can induce a quasi-local transformation under additional bound-

edness and consistency assumptions. Write the induced map schematically as

ακ
t,ql : Aκ

t,ql ⇀ Aκ′
t′,ql. (148)

Equation 148 remains a derived object. The source and target quasi-local algebras can differ when the
relational carrier, resolution, or admissible region family changes. A global endomorphism is only one
special case.

The quasi-local construction should also remain distinct from a field representation. A quasi-local
algebra assembles compatible local algebraic carriers through embeddings and completion. A field rep-
resentation requires local field data together with restriction, overlap, comparison, and gluing structure
appropriate to the field object. The two constructions can interact, but neither implies the other.

102



DR
AF
T

15.12 Historical-Dynamics Interface

The local algebraic layer now provides the transformation language required by the next stage of the
dyadic formalism. At historical stage t, the coupled configuration supplies a region family, local carriers,
admissible operation families, subject-relative readout maps, judgment-conditioned generation rules, and
typed algebraic lifts. After one or more operations are executed, these structures can themselves change.
The local dynamics is therefore history-indexed rather than fixed once for the entire model.

A compact algebraic record can be written as

L
alg,κ
AB,t :=

(
{Aκ

t (R)}R, {ιt,κRR′}, {Admκ
F,t(R)}F,R, {Readκi,t,R}i,R

)
, (149)

with the understanding that each displayed family is restricted to the regions and maps actually defined
by the model. Equation 149 is a bookkeeping object, not a new ontological layer.

A relational transformation history can then induce a revision relation

L
alg,κ
AB,t

Γt→t′====⇒ L
alg,κ′

AB,t′ , (150)

where Γt→t′ can change the local algebras, embeddings, admissible operator families, readout structure,
or resolution index. Equation 150 is intentionally more general than an automorphism of one fixed
algebra. The next section will place this revision inside the broader historical composition of subject-
spacetimes, cross-level mappings, procedure, feedback, and changing interpretive structures.

Section 15 has therefore supplied a local compositional realization of the dyadic GR architecture
without reducing the volunteer relation to operator algebra. Regional carriers, dynamical lifts, readout
maps, judgment-conditioned operation generation, support/refusal/revision families, locality conditions,
represented-operator specializations, open-system maps, ordered composition, and quasi-local assembly
occupy distinct formal roles. Their common purpose is tomake relational transformations precise enough
to compose and revise while retaining the historical, three-level, epistemic, and normative distinctions
established earlier in the manuscript.

16 Historical Composition: Cross-Level Revision, Memory, Path Depen-
dence

This section develops the historical-composition layer of the dyadic volunteer formalism. Its role is to as-
semble the history-bearing subject-spacetime, three-level reality architecture, epistemic records, theory-
of-mind structures, procedure, evaluative formation, authorization, typed asymmetry, and local algebraic
dynamics into one revisable trajectory description. The objective is to represent how earlier interactions
condition later possibilities without reducing the dyad to a fixed state vector or a single Markovian evo-
lution law. The discussion proceeds through integrated stage records, ordered historical composition,
memory and delayed consequences, prediction error, changing continuation families, cross-level map-
ping revision, path dependence, feedback, and persistence under revision. The method remains typed
and reconstructive: historical composition is represented only where the relevant source, target, tracking,
and comparison structures have been declared.

Figure 11 summarizes the architecture. A historical stage contains several heterogeneous records that
describe one coupled dyadic configuration at a declared resolution. Interaction can revise several of those
records simultaneously. The resulting later stage then changes the conditions under which subsequent
manifestations, interpretations, judgments, authorizations, and actions become possible.

16.1 Integrated Dyadic Stage Records

The previous sections introduced several records at different formal levels. Historical composition re-
quires a way to retain them together without pretending that they form coordinates of one common state
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dyadic stage record
Dκ

AB,t

later dyadic stage record
Dκ′

AB,t′

typed historical revision
HistRevt′←t

revisable typed components:
subject-spacetime; cross-level mappings;
epistemic/ToM records; procedure; eval-
uative and authorization records; typed
asymmetries; local algebraic carriers

later-stage conditions
future admissibility

Figure 11: Historical-composition architecture for the dyadic formalism. The stage records are typed
ledgers rather than vectors. Historical revision can alter several heterogeneous components at once. The
later record also conditions which future manifestations, interpretations, judgments, authorizations, and
actions remain available.

space. LetDκ
AB,t denote the class of admissible integrated dyadic stage records at historical index t and

resolution κ. A realized record Dκ
AB,t ∈ Dκ

AB,t can have the typed form stated in Equation 151.

Dκ
AB,t :=

(
Kκ

AB,t, Lt,EAB,t,T
(≤dt)
AB,t ,Γ

κ,≤t
AB ,Vκ

AB,t,U
κ
AB,t,A

κ
AB,t,L

alg,κ
AB,t

)
. (151)

Equation 151 collects the coupled subject-spacetime, cross-level record, epistemic-access record,
retained finite-depth ToM structure, realized procedure prefix, evaluative record, authorization record,
multidimensional asymmetry record, and local algebraic record. The notation is organizational. These
entries are differently typed, and the paper assumes no addition, norm, probability measure, or common
topology on the whole tuple.

The ToM component in Equation 151 is itself a bookkeeping family. Define

T
(≤dt)
AB,t :=

(
T
(≤dA)
A▷B,t ,T

(≤dB)
B▷A,t

)
, dt := max{dA, dB}, (152)

when the retained application supplies finite depths dA and dB . Equation 152 does not require equal
recursion depth or comparable confidence on the two sides.

The procedure component Γκ,≤t
AB denotes the restriction of the realized procedure record in Equa-

tion 81 to elements retained no later than stage t under the procedure’s partial order. This restriction
can itself be nonunique when the historical indexing of the broader model is coarser than the internal
procedure order. The application should then state the tracking rule used to align the two descriptions.

A stage record can omit a component whose corresponding structure has not been articulated. An
early interaction can lack a shared evaluative record, a well-defined authorization status, or a local al-
gebraic specialization. The integrated architecture therefore permits partial records. Completeness of
Equation 151 is a modeling achievement rather than a starting assumption.

16.2 Typed Historical Revision

Historical change should be represented more generally than as an endomorphism of one fixed state
space. Let t � t′ and allow the analytical resolution to change from κ to κ′. A typed historical-revision
relation is defined in Equation 153.

HistRevκ′←κ
t′←t ⊆ Dκ

AB,t ×Dκ′
AB,t′ . (153)

Membership (Dκ
AB,t, D

κ′
AB,t′) ∈ HistRevκ′←κ

t′←t means that the later record is admitted as a histori-
cally continuous revision of the earlier record under the tracking and reconstruction rules of the model.
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Equation 153 is relational rather than functional because one earlier record can support several later
reconstructions and one later record can admit several defensible provenance accounts.

The revision relation can act unevenly across the components of Equation 151. A material support
action can change Kκ

AB,t while leaving a role label temporarily unchanged. A clarification can leave
the represented material configuration stable while revising Lt, EAB,t, and Vκ

AB,t. A public refusal
can change manifestation, authorization, asymmetry, and admissible operator families at once. Histor-
ical composition therefore concerns coordinated revision across heterogeneous records rather than one
privileged carrier.

The direction t � t′ supplies historical order, not a universal scalar duration. Two histories can con-
tain incomparable events or use different temporal resolutions. The partial-order discipline of Section 11
therefore remains active at the integrated level.

16.3 Ordered Composition, Historical Segmentation

A dyadic history can contain several relational transformations whose effects depend on their order. Let
γ = (Φ1, . . . ,Φn) be a linearly ordered specialization of a retained procedure fragment such that every
consecutive source-target composition is defined. The composite relational transformation is stated in
Equation 154.

Φγ := Φn ◦ · · · ◦ Φ2 ◦ Φ1. (154)

Equation 154 records a composable subhistory. The full procedure need not admit one global com-
posite. A refusal can close the domain of a later intervention, a role transition can change the subject po-
sition to which a later request is addressed, and a change in manifestation mapping can alter the epistemic
meaning of an otherwise similar signal. In such cases, failure of composition is substantive information
about the history.

Historical segmentation also matters. A model can treat a request and clarification as two transforma-
tions, one negotiated episode, or a larger interaction unit. Different segmentations can preserve different
provenance and order-sensitive distinctions. Paper I therefore requires the segmentation rule to remain
explicit when a historical composite is used for explanation or comparison.

Sequence sensitivity is retained at the general relational level before any algebraic commutator is
invoked. For two histories γ and γ′ built from the samemultiset of local events under different admissible
orders, define a typed history comparison only after an equivalence criterion∼hist

χ has been stated. Order
sensitivity is present when Equation 155 holds.

Φγ(D) 6∼hist
χ Φγ′(D), (155)

for a stage record D on which both composites are defined. Equation 155 is broader than the com-
mutator in Equation 146. It can compare histories whose retained outputs are relational, procedural,
epistemic, or authorization records rather than elements of one linear algebra.

16.4 Memory, Delayed Consequences

Historical influence can persist without remaining continuously manifest. Section 8 represented subject-
relative history through Hi,t, while Section 10 separated action from later consequences. The present
layer makes their interaction explicit.

For subject i ∈ {A,B} and t � t′, let the memory-revision relation be defined by Equation 156.

MemRevi,t′←t ⊆ Hi,t ×Hi,t′ . (156)

Equation 156 can represent retention, forgetting, reclassification, compression, or reinterpretation
of historical material. It does not require memory to preserve a literal copy of the earlier record. A
later reconstruction can therefore depend on a history that has itself been transformed by subsequent
interaction.
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Delayed consequences require a separate historical relation. Let Aκ
AB,[s,t] be the retained action

class over an earlier interval and letRt′ be the later relational domain. Define the delayed-consequence
relation in Equation 157.

DelayEffκt′←[s,t] ⊆ Aκ
AB,[s,t] ×Rt′ , t � t′. (157)

Membership (a, r′) ∈ DelayEffκt′←[s,t] records that the application retains action a as contributing
to later relational structure r′. The relation does not by itself establish exclusive causation. A later
dependency, trust relation, capability change, or role stabilization can be jointly generated by several
actions, background conditions, and intervening events.

Delayed consequence and memory can interact. A consequence can become legible only after a
later event supplies a vocabulary or comparison point. Conversely, a remembered action can acquire
new evaluative meaning after an unanticipated outcome occurs. Historical analysis should therefore
distinguish delayed relational effect from delayed recognition of an effect.

16.5 Prediction Error, Retrospective Reconstruction

Support action is often selected under uncertainty about future trajectories. Let F̂ i
t (a) denote the family

of future continuations that subject i retains as plausible for action a at stage t. The notation records
a subject-relative predictive family rather than a probability distribution unless an application supplies
probabilities.

When a later continuation ht′ becomes available, a prediction-comparison relation can be introduced.
Define the relation in Equation 158.

PredCmpi,t′←t ⊆ F̂ i
t (a)× H≤t

′

AB(κ). (158)

Equation 158 leaves the comparison type open. One application can test whether the realized contin-
uation belonged to the earlier admissible family; another can compare expected and realized capability
changes; another can record a qualitative surprise relation. A scalar prediction error is introduced only
when the forecast and outcome carriers support the required arithmetic.

Retrospective reconstruction can revise several earlier objects. The action’s provenance family can
change through Equation 80; a need judgment can be revised through Equation 103; an authorization
interpretation can change through Equation 120; and the action-equivalence class can split when later
evidence reveals a distinction absent from the earlier resolution. Later knowledge therefore alters present
reconstruction of the past without changing the fact that the earlier manifestation occurred under its
original historical conditions.

The distinction between occurrence and reconstruction is essential. A later judgment that an interven-
tion was harmful does not imply that A initially intended harm. A later discovery of pressure can change
the retained authorization analysis without implying that every participant consciously represented that
pressure at the earlier stage. Historical revision changes the model’s relational and epistemic record of
the event while preserving temporal provenance.

16.6 Changing Continuation Families

Generativity enters the historical layer through changes in what can happen next. Let Cκ
AB,t denote the

retained continuation family available to the coupled dyad at stage t, with each continuation typed by
the application. The family can include possible procedure branches, action families, role transitions,
disclosure options, exit routes, or other future relational developments.

A realized historical segment can transform the continuation family. Let Ξt′←t denote the induced
continuation-revision relation defined in Equation 159.

Ξt′←t ⊆ Cκ
AB,t × Cκ′

AB,t′ . (159)
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Equation 159 permits expansion, contraction, substitution, branching, or reclassification of later pos-
sibilities. A successful clarification can create a jointly acceptable support option that was previously
unavailable. A refusal can close one intervention route while opening negotiation or exit. Repeated de-
pendency can leave nominal options present while changing their effective accessibility. A new shared
vocabulary can create previously unavailable forms of need articulation.

The local algebraic analogue is the revision of admissible operator families. The family Admκ
F,t(R)

introduced in Section 15 can change when the continuation structure changes. The broader continua-
tion relation in Equation 159 remains primary at the substantive level; operator-family revision is one
representation of that change when an algebraic carrier has been selected.

16.7 Cross-Level Mapping Revision

Historical composition changes not only relational content but also the mappings through which rela-
tional structures become manifest and interpreted. Section 5.6 represented the cross-level record by Lt.
The present section adds an explicit revision relation between such records.

Let Lt denote the class of admissible cross-level records of the form in Equation 30. Define the
cross-level revision relation in Equation 160.

CrossRevt′←t ⊆ Lt × Lt′ . (160)

Equation 160 can alter R, M, µ, subject-relative access sets, and reconstruction maps together or
separately. A stable trust relation can acquire quieter manifestations. A new accessibility technology
can alter manifestation without changing the underlying authorization status. Repeated interaction can
change ρA,t so that B’s brief response becomes more legible to A. A rupture can have the opposite effect
and make formerly familiar manifestations ambiguous.

Manifestation feedback through βt′←t can also participate in the revision. A repeated public role label
can stabilize a supporter-supportee pattern; a visible refusal can alter later standing and authorization
expectations; a shared ritual can make a previously implicit norm more durable. Historical cross-level
revision therefore includes both changes in mapping and changes generated partly by manifested forms
themselves.

The same manifested form can consequently change meaning across history. Let m be trackable
across t and t′, and let hi,t ∈ Hi,t and hi,t′ ∈ Hi,t′ denote the retained histories paired with that manifes-
tation in the two reconstruction domains. The relation

ρi,t(m,hi,t) 6∼int
χ ρi,t′(m,hi,t′) (161)

can hold under a declared interpretive-equivalence criterion∼int
χ , whenever both reconstruction terms are

defined. Equation 161 supplies a minimal formal representation of historical meaning change without
assuming that the manifested form itself changed; the retained histories and reconstruction maps can
both contribute to the shift.

16.8 Path Dependence, Historical Contingency

Path dependence in the present framework means that historically admissible order and intermediate
structure can affect later dyadic records. The concept does not require every event to be irreversible
or every sequence to diverge permanently. It requires only that distinct admissible histories can leave
different retained consequences at a later comparison point.

Let γ1 and γ2 be two admissible histories connecting comparable initial and later analytical windows.
A path-dependent distinction is present relative to specification χ when Equation 162 holds.

Dγ1
AB,t′ 6∼

hist
χ Dγ2

AB,t′ . (162)
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Table 19: Selected components of dyadic historical revision. The entries identify typed forms of change
rather than a common numerical dynamics.
Retained component Historical revision Illustrative dyadic consequence

Subject-spacetime boundary, label, interface, continuation,
or carrier change

altered capacity, role, accessibility, or
coupling

Cross-level mapping manifestation or reconstruction relation
changes

the same relational structure becomes
differently visible or intelligible

Epistemic/ToM record access, memory, confidence, nesting, or
interpretation changes

later support is based on a revised model
of the other

Procedure branch, order, closure, handover, or
termination changes

earlier refusal or clarification changes
later admissibility

Evaluative record need, value, aesthetic, or normative
judgment revises

later consequences alter the meaning of
earlier support

Authorization scope, withdrawal, standing, or authority
basis changes

a previously available action becomes
unauthorized or contested

Asymmetry record dimension, direction, persistence, or
comparison frame changes

an epistemic advantage attenuates,
reverses, or becomes power-relevant
later

Algebraic carrier local algebra, embedding, operator
family, or readout changes

the mathematical representation itself
must be updated across history

Equation 162 can be witnessed by different trust structures, role positions, authorization statuses,
evaluative vocabularies, asymmetry profiles, or continuation families even when a coarse material out-
come is similar. A requested transfer and an imposed transfer can deliver the same resource while gen-
erating different later expectations. A clarification offered before refusal can produce a different trust
trajectory from the same clarification offered after repeated boundary violations.

Historical contingency also enters through branch selection. Several continuations can be admissible
at one stage, and a locally modest event can select a branch whose later self-reinforcement magnifies its
significance. Paper I records this possibility without claiming that every dyad possesses attractors or near-
critical dynamics. Those stronger dynamical interpretations require additional assumptions and belong
primarily to later papers.

16.9 Feedback, Self-Conditioning History

Feedback becomes especially important when the consequences of earlier interaction modify the condi-
tions of later interaction. The dyad then exhibits self-conditioning history: previous relational outcomes
become part of the environment through which later actions are generated, interpreted, or authorized.

LetQt denote any retained historical component for which a later valueQt′ participates in generating
a still later component Qt′′ . A generic second-order feedback relation is stated in Equation 163.

FeedQt′′←t′←t ⊆ Qt ×Qt′ ×Qt′′ , t � t′ � t′′. (163)

Equation 163 is a schematic typed relation. In a trust application, successful recognition of refusal can
increase later disclosure, which then improves later need reconstruction. In an authorization application,
repeated disregard of expressed boundaries can reduce later disclosure and make apparent compliance
less informative. In an aesthetic application, repeated tactful interaction can stabilize a shared sensibility
that changes the manifestation of later offers. In an asymmetry application, one subject’s accumulated
interpretive advantage can change the conditions under which later disagreement becomes legible.

Table 19 summarizes several historically revisable components and the kinds of change represented
in this section.

The examples in Table 19 show why feedback should not be reduced to numerical error correction.
Feedback can create new distinctions, close an action domain, reorganize role structure, change a mani-
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festation grammar, or alter the algebra through which later transformations are represented.

16.10 Revision, Persistence, Divergence

Revisability does not imply convergence. A and B can receive the same later manifestation and revise
in different directions because their histories, trust relations, normative vocabularies, or ToM structures
differ. A later shared record can also remain contested. Historical composition therefore requires criteria
for persistence that do not assume eventual consensus.

For a tracked relational object xt ∈ Rt and candidate successor xt′ ∈ Rt′ , let ⇝trk
χ denote the

declared tracking relation. Persistence is represented by Equation 164.

xt ⇝trk
χ xt′ . (164)

Equation 164 states continuity under specification χ without requiring literal identity of manifesta-
tion, label, location, or local algebraic carrier. Trust can persist through a change in its manifestations; a
subject role can persist through a change in institutional title; a norm can persist through reinterpretation.
Conversely, two superficially similar manifestations can fail the tracking relation when their relational
histories diverge.

Subject-relative reconstruction can diverge even when relational tracking remains stable. If xt ⇝trk
χ

xt′ while x̂At′ and x̂Bt′ belong to different interpretive classes, the formalism records persistence together
with epistemic disagreement. This combination is common in contested support relations: the same
continuing relation can be understood as care by one subject and control by the other.

Historical revision can also reopen distinctions previously stabilized. A shared vocabulary can later
fragment, a role can lose legitimacy, a consent record can be withdrawn, or a dependency can become
newly visible. Such reopening is compatible with the earlier metamodel’s insistence that stronger claims
about irreversible collapse depend on the selected carrier and congruence. Paper I therefore treats persis-
tence, loss, and recovery as representation-relative unless a particular instantiation establishes stronger
results.

16.11 Emergent-Structure Interface

The historical-composition layer prepares the next section on emergent dyadic relational structures. Trust,
recognition, reciprocity, dependence, expectation, obligation, authority, shared vocabulary, shared norm,
role stabilization, and partnership are not introduced merely because repeated events occur. Their emer-
gence requires criteria for persistence, relational efficacy, and generative consequence across histories
of the kind developed above.

The integrated record in Equation 151 provides the evidential and formal context in which such
criteria can be stated. An emergent trust relation, for example, can depend on repeated acknowledgment,
memory, revised ToM, procedure history, authorization practice, and changed continuation families. A
helper-supportee pattern can depend on role tracking, repeated manifestation, attribution, asymmetry,
and feedback. A shared norm can depend on evaluative co-formation and later practice that reproduces
its interpretive grammar.

Section 16 has therefore supplied a general historical architecture rather than a universal law of
dyadic evolution. It represents integrated stage records, typed revision, ordered composition, delayed
consequences, prediction comparison, changing continuation families, cross-level mapping trajectories,
path dependence, feedback, persistence, and divergence. The next section can now ask when recurrent
historical organization becomes sufficiently stable and generatively efficacious to count as an emergent
relational structure within the GR model.
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historical interaction
HAB,[t0,t1]

recurrent relational
organization

emergent rela-
tional record

Eκ
X

changed later possi-
bilities, expectations,

interpretations, procedures,
or admissible actions

manifestations and subject-
relative reconstructions

persistence +
efficacy witnesses

feedback into later
relational history

Figure 12: Emergent-structure architecture for the minimal dyad. Repetition becomes an emergent re-
lational structure only after persistence, organization, and causal or generative efficacy are warranted
under a declared specification. Manifestations and reconstructions provide access to the structure with-
out exhausting it.

17 Emergent Dyadic Relational Structures

This section develops the emergent-structure layer of the minimal dyadic volunteer formalism. Its role is
to identify when recurrent historical organization can be treated as a relationally real object of the model
rather than as a transient event, a private judgment, or a convenient summary label. The objective is
limited and formal. The section does not derive a general metaphysics of trust, recognition, reciprocity,
dependence, obligation, legitimacy, or partnership. It specifies criteria under which such objects can be
represented as historically persistent and causally or generatively efficacious structures inside the coupled
dyad. The discussion proceeds through a general emergence criterion, then examines trust, expectation,
recognition, reciprocity, dependence, shared vocabulary, shared norm, role stabilization, standing, au-
thority, obligation, legitimacy attribution, and partnership. It closes with three-level profiles, dissolution
and reopening, and the interface to the labelled 2-complex realization developed in the next section.

The construction builds directly on the formal-status classification in Section 7 and the historical-
composition architecture in Section 16. Repetition alone does not establish emergence. A recurrent
manifestation can remain epiphenomenal, a repeated judgment can remain private, and a frequently used
label can fail to organize later interaction. The additional burden is relational efficacy across history.
A candidate emergent object must be trackable under a declared specification, sufficiently organized
to survive local variation, and capable of conditioning later possibilities, interpretations, procedures, or
actions.

Figure 12 summarizes the architecture used in this section. Historical interaction supplies recurrent
organization. Persistence and efficacy witnesses support an emergent relational record. That record can
then alter later continuation families while acquiring several possible manifestations and subject-relative
reconstructions.

17.1 Emergence Criteria, Witness Records

Let X denote a candidate dyadic relational object and let I = [t0, t1]⪯ denote a retained historical
interval in the partial historical order. Let HAB,I denote the dyadic history retained on that interval.
Paper I represents emergence through a model-relative predicate rather than a scalar threshold. Within
the present formalism, Equation 165 stipulates the criterion used to classify a retained dyadic object as
emergent relative to specification χ.

Emergχ(X;HAB,I) ⇐⇒ Persχ(X; I) ∧ Orgχ(X; I) ∧ Efficχ(X; I), (165)

where χ denotes the specification under which tracking, organization, and efficacy are assessed.
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The three predicates have distinct roles. Persχ records that candidate instances can be tracked across
a nontrivial historical interval. Orgχ records that the retained relation possesses enough structure to be
identified as more than an accidental sequence of similar events. Efficχ records that the relation changes
at least one later family of possibilities, interpretations, expectations, procedure states, evaluative records,
authorization conditions, or admissible transformations.

Equation 165 is deliberately local to the present formalism. It does not assert that persistence, organi-
zation, and efficacy exhaust every philosophical account of emergence. It supplies the minimum burden
required before Paper I treats a dyadic structure as relationally real rather than as a transient manifesta-
tion or an analyst’s shorthand. Depending on the application, the efficacy term can be causal, generative,
constraining, enabling, or interpretive. The model must state which consequence witnesses the claim.

A witness record collects the historical evidence used by the model. Let

Wχ
X(I) :=

(
T χ
X (I),Oχ

X(I), Eχ
X(I),Mχ

X(I)
)
, (166)

Equation 166 collects the witnesses retained for an emergence assessment. Here T χ
X (I) records

tracking relations,Oχ
X(I) records relational organization, Eχ

X(I) records efficacy witnesses, andMχ
X(I)

records manifestations available during the interval. The manifestation component is evidential and
historical; it is not itself a necessary ontological constituent of the emergent relational object. A trust
relation, for example, can remain relationally efficacious while explicit declarations of trust disappear
from manifestation reality.

Several non-entailments follow immediately. Repetition does not imply emergence. Shared observa-
tion does not imply shared structure. Coincident private judgments do not imply a jointly generated norm.
A frequent role label does not by itself establish a stable role relation. An explicit declaration of trust
does not by itself establish trust. These separations prevent the concept of emergence from becoming a
synonym for frequency, visibility, agreement, or naming.

17.2 Trust, Distrust, Expectation

Trust is represented here as a typed and directional relational object. Let d ∈ Dtr denote a trust domain,
such as truthful disclosure, confidentiality, respect for refusal, competence in a task, reliability of follow-
through, or responsiveness to feedback. A candidate trust record is written

Trκ,di⇝j,t, i, j ∈ {A,B}, i 6= j. (167)

The arrow indexes the direction in which one subject relies on another in domain d. Equation 167
is not a scalar trust score. A subject can trust another with confidential information while distrusting
the other’s technical competence, or trust competence while expecting poor respect for refusal. Domain
typing therefore precedes any attempt at aggregation.

A trust record becomes emergent under Equation 165 when a history of interaction makes the relation
persistent and consequential for later conduct. Possible efficacy witnesses include disclosure that would
otherwise be withheld, reduced verification cost, willingness to accept a handover, increased readiness to
request clarification, or a broadened continuation family. These consequences need not be normatively
desirable in every setting. Trust can be misplaced, overextended, or exploited.

Distrust is not defined as a negative numerical value of trust. Let DTrκ,di⇝j,t record a historically
stabilized expectation that reliance in domain d is unsafe, unreliable, or requires additional verification.
Trust and distrust can coexist across different domains and can even coexist within one domain when
evidence remains ambivalent. Treating them as distinct typed structures permits the model to represent
cautious reliance, partial disclosure, or bounded cooperation without forcing one net score.

Expectation is broader than trust. A subject can reliably expect an unwanted response without trust-
ing the responder. Let Expκi⇝j,t(q) denote a stabilized anticipation by i concerning a response type or
relational feature q associated with j. Expectations become relationally significant when they condition
action before the anticipated event occurs. Repeated disregard of refusal can generate an expectation of
non-responsiveness that changes what B later discloses. Repeated tactful clarification can generate an
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expectation that ambiguity will be handled without penalty. The historical relation thereby becomes part
of the generative environment of later action.

17.3 Recognition, Mutual Recognition

Recognition concerns the relational standing through which a subject, capacity, claim, role, experience,
or boundary becomes treated as intelligible and consequential within the dyad. Recognition-theoretic
social philosophy provides an adjacent tradition in which recognition is constitutive of social relations
and conflict; Paper I uses a narrower typed relation and leaves the fuller normative theory open [8]. Let
q ∈ Qrec denote the recognition content retained by the application. A directional recognition record
is written Recκ,qi▷j,t, where the record states that i relates to j through recognition content q. The content
can concern j as a subject, as a competent participant, as a bearer of a refusal, as an interpreter of their
own experience, or as an authorized contributor to a joint procedure. The formalism therefore avoids
reducing recognition to praise or positive affect.

Recognition can be manifested through listening, turn-taking, acknowledgment, respect for a bound-
ary, inclusion in planning, attribution of competence, institutional naming, or practical uptake of a claim.
Similar manifestations can carry different relational meanings, and recognition can remain relationally
real through forms that are not verbally articulated. The three-level distinction of Section 5 is therefore
essential to its interpretation.

Mutual recognition requires more than the conjunction of two isolated recognition judgments. A
minimal candidate condition is given in Equation 168.

MRecκ,qA,qB
AB,t =⇒ Recκ,qAA▷B,t ∧ Recκ,qBB▷A,t ∧ Coupleκrec(A,B, t), (168)

where Coupleκrec records that the two directional relations participate in one historically coupled in-
teraction structure. Equation 168 does not require qA = qB and does not imply symmetry of role, com-
petence, authority, or dependence. Mutual recognition can therefore coexist with typed asymmetry.

Misrecognition can also stabilize relationally. A repeatedly imposed beneficiary label, a persistent
assumption of incompetence, or a helper identity attributed despite refusal can become historically effi-
cacious even when one subject rejects it. Paper I therefore treats recognition and misrecognition through
provenance, manifestation, reconstruction, and consequence rather than by assuming that recognition is
necessarily accurate or normatively valid.

17.4 Reciprocity, Dependence

Reciprocity is represented as patterned responsiveness rather than equality of exchange. Let AAB,I de-
note the retained family of dyadic actions over interval I . A reciprocity record RecipκAB(I) is warranted
when earlier contributions, refusals, disclosures, or accommodations by one subject systematically enter
the generation of later responses by the other. The relevant structure can be represented schematically
by Equation 169.

ai(t)⇝gen
χ aj(t

′) for recurrent admissible pairs t ≺ t′, (169)

where⇝gen
χ records generative relevance under specification χ. Equation 169 does not require equal

magnitude, immediate return, identical goods, or symmetric roles. A supportee’s disclosure can generate
later restraint by the supporter; the supporter’s reliable presence can generate later willingness by the
supportee to correct an error. These are reciprocal structures without being exchanges of commensurable
quantities.

Dependence was introduced as a typed asymmetry dimension in Section 14. The emergent-structure
layer adds historical stabilization. Let Depκ,xi⇝j,t denote dependence by i on j with respect to relational
object or capability x. A persistent dependence becomes relationally significant when removal or with-
drawal of the relevant relation changes i’s continuation family, effective cost, access, or capacity in a
way that persists beyond one isolated event.
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Mutual dependence is compatible with asymmetry. B can depend on A for material access while A
depends on B for role continuity, recognition, local knowledge, or participation. These dependencies
can be differently replaceable and can carry different exit consequences. Paper I therefore preserves
the vector of typed dependencies rather than compressing the relation into one label such as “dependent
relationship.”

Reciprocity and dependence can interact without being identical. Recurrent reciprocal responsive-
ness can reduce one dependency by transferring competence or widening alternatives. It can also deepen
dependence by making one subject increasingly central to the other’s routines, identity, information, or
access. The later political-economy and subject-formation papers will examine those trajectories more
fully.

17.5 Standing, Authority, Obligation, Legitimacy Attribution

Section 13 treated standing and authority as typed authorization objects at a given historical stage. The
present section asks when those objects become historically stabilized relations. Repeated procedures
can make one subject the recurrent interpreter, gatekeeper, advocate, coordinator, or decision bearer even
without a formal office. A standing relation is emergent when that recurrent position remains trackable
and consequential across episodes.

Authority requires the same historical qualification. A single permission to perform one act does
not create a general authority relation. Conversely, repeated delegation, acknowledged expertise, or
stable procedural responsibility can generate an authority structure whose effects extend to later action
generation. The resulting authority remains scope-sensitive and revocable; historical stabilization does
not convert it into unlimited authority.

Obligation requires particular caution because normative formation and normative validity remain
distinct. Paper I uses OblRecκi⇝j,t(q) for a relational obligation record: a historically stabilized structure
in which action or restraint of type q is treated within the dyad as due, expected, claimable, criticizable, or
otherwise normatively consequential. The notation records a relationally effective normative structure.
It does not prove that the obligation is morally or legally justified.

The same restraint applies to legitimacy. Let LegitAttrκi,t(X) denote a subject-relative attribution
of legitimacy to relational object X , and let LegitRecκAB,t(X) denote a historically stabilized dyadic
legitimacy-recognition structure when the attribution becomes jointly consequential. The existence of
LegitRec does not entail normative legitimacy. It records that legitimacy claims have become part of the
relational environment through which later conduct is interpreted or authorized.

These distinctions preserve a general principle of the paper:

historical stabilization 6=⇒ normative validity. (170)
Equation 170 applies to obligations, authority, legitimacy attributions, role expectations, and shared

norms. A relational structure can be stable and causally efficacious while remaining contestable, unjus-
tified, or harmful.

17.6 Shared Vocabulary, Shared Norm

A shared vocabulary is more than simultaneous possession of the same words. Let Vκ
AB,t denote a his-

torically stabilized set of distinctions, terms, gestures, or interpretive conventions that both subjects can
use to coordinate some part of the relation. Its emergence requires recurrent mutual usability, not com-
plete semantic identity. A word such as “help,” “enough,” “stop,” or “later” can acquire dyad-specific
significance through repeated interaction even when each subject retains a different wider conceptual
background.

The shared-vocabulary record becomes especially important when it reduces translation cost or opens
new forms of mutual correction. A newly stabilized distinction can allow B to articulate a previously dif-
ficult refusal or allow A to ask about a need without imposing a prior category. In that sense, vocabulary
can be generative: it changes which later relations and judgments become articulable.
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A shared norm requires a stronger structure. Let N κ
AB,t denote a candidate dyadic norm record.

Coincident private judgments, such as NA,t(q) = NB,t(q), do not by themselves establish N κ
AB,t. A

shared norm requires a history in which the normative distinction participates in mutual expectation,
criticism, justification, coordination, or revision. A candidate implication is stated in Equation 171.

Emergχ(N κ
AB;HAB,I) =⇒ JointOrientχ(N κ

AB; I), (171)

where JointOrientχ records that both subjects’ later conduct or judgment is organized in relation to
the same retained normative object, whether through endorsement, reliance, contestation, criticism, or
negotiated revision. Shared normativity therefore does not require consensus. A norm can be shared
enough to structure disagreement.

The emergent norm can also exceed the initial private repertoires. Interaction can generate a dyad-
specific rule or evaluative distinction that neither subject previously held in the same form. Paper I
records this possibility without treating novelty as a necessary condition of shared normative emergence.
Translation, stabilization, recombination, and revision can be generative even when their materials have
prior histories.

17.7 Role Stabilization, Partnership

Supporter and supportee were introduced in Section 6 as relational positions rather than subject identities.
Repeated interaction can nevertheless stabilize those positions. Let πκ

S,t and πκ
R,t denote supporter and

supportee positions at stage t. A role pattern becomes emergent when the positions are historically
trackable and when occupying them conditions later expectation, interpretation, authorization, or action
even in the absence of a new explicit assignment.

A stabilized helper-supportee pattern can be useful, temporary, constraining, or self-reinforcing. It
can support reliable coordination in recurrent care. It can also narrow the space in which B is recognized
as a contributor or in which A can withdraw without identity disruption. Paper I does not diagnose either
trajectory normatively. It records role stabilization so that later metaphysical, psychoanalytic, ethical,
and power analyses have a typed historical object to examine.

Partnership is treated as a distinct emergent possibility rather than as the negation of support. Let
PartκAB,t denote a candidate partnership record. Its emergence requires a recurrent structure of co-
participation in which both subjects possess practically consequential routes for contribution, correction,
and revision of the relation. Partnership does not require equal resources, identical competence, symmet-
ric authority, or disappearance of support. It requires that the dyad no longer be adequately represented
by one-directional generation of relevant procedure and meaning.

A possible role trajectory is therefore

(πκ
S , π

κ
R)t0 ⇝role

χ Partκ′
AB,t1 , (172)

Equation 172 records one candidate role trajectory. Here⇝role
χ is a declared role-tracking relation

rather than a universal developmental law. The reverse transition is also possible. A partnership can
become more role-differentiated during crisis, loss of capacity, or task specialization. The formalism
therefore treats role structure as historically revisable rather than normatively ordered along one direction.

17.8 Three-Level Emergence Profiles

Every emergent object inherits the three-level discipline of Section 5. Ultimate ontology remains sus-
pended. At relational reality, the model retains the persistent and efficacious structure warranted by
Equation 165. At manifestation reality, the structure can appear through speech, silence, routine, spatial
organization, turn-taking, delegation, access, withdrawal, bodily orientation, timing, documents, role
labels, or other contextual forms. A and B can then reconstruct the same emergent relation differently.
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Table 20: Selected emergent dyadic relational structures. The table lists model-relative witnesses and
cautions; it does not provide universal substantive definitions.
Structure Candidate historical/efficacy witness Important non-equivalence

Trust / distrust reliance, disclosure, verification change,
guarded continuation

not a scalar attitude or explicit declaration

Expectation anticipatory adjustment before later
interaction

not identical to trust

Recognition later claims, capacities, roles, or
boundaries receive consequential uptake

not necessarily approval or accuracy

Mutual recognition coupled directional recognition records not symmetric roles or equal authority
Reciprocity earlier contributions recurrently condition

later responses
not equal exchange

Dependence withdrawal changes continuation, access,
cost, or capability

not reducible to resource inequality

Standing / authority recurrent procedural position conditions
later admissibility

not unlimited permission or legitimacy

Obligation record actions/restraints become claimable,
criticizable, or expected

not proof of moral or legal validity

Shared vocabulary recurrent mutual usability changes
intelligibility or translation cost

not identical private semantics

Shared norm both subjects orient later judgment/action
to one normative object

not consensus or coincident opinion

Role pattern supporter/supportee positions condition
later interaction without fresh assignment

not fixed subject identity

Partnership both subjects possess consequential
routes for contribution and revision

not equality in every dimension

LetER
X,t denote the relationally retained emergent object, Mant(ER

X,t) its manifestation family in the
sense of Equation 26, and ÊA

X,t, Ê
B
X,t the subject-relative reconstructions. A generic three-level profile

is stated in Equation 173.

Λt(EX) =
(
ER

X,t,Mant(ER
X,t), Ê

A
X,t, Ê

B
X,t

)
, Ont(EX) = suspended. (173)

Equation 173 permits relational persistence together with manifestational change and epistemic dis-
agreement. Trust can persist after explicit reassurance becomes unnecessary. Dependence can intensify
while its visible manifestations become less obvious. A shared norm can remain efficacious while the
subjects disagree about its interpretation. A partnership can be relationally stable even when an external
observer continues to label one subject “volunteer” and the other “beneficiary.”

Table 20 summarizes the principal emergent structures retained in Paper I and the kinds of witnesses
that can support them.

17.9 Dissolution, Reopening, Transformation

Emergence does not imply permanence. A relation that satisfied Equation 165 on one interval can cease
to satisfy the persistence or efficacy criteria on a later interval. Trust can dissolve after a severe breach,
a shared vocabulary can lose mutual usability, a role can become obsolete, dependence can disappear
after new alternatives arise, and a shared norm can be reopened through disagreement or changed cir-
cumstances.

Paper I therefore represents dissolution through failure of historical continuation under a declared
tracking criterion rather than through an assumed scalar decay law. Let ER

X,t be an emergent relational
object and let I ′ = [t1, t2]⪯ be a later interval. A candidate dissolution condition is stated in Equation 174.

Emergχ(EX ;HAB,[t0,t1]) ∧ ¬Emergχ′(EX ;HAB,I′) =⇒ Dissχ,χ′
(EX ; I ′), (174)
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provided that χ and χ′ support an application-justified comparison. Equation 174 does not require
literal disappearance of every manifestation. A title can remain after authority loses efficacy; a ritual
can continue after trust dissolves; a helper label can persist after the practical support relation has ended.
Conversely, manifestations can disappear while the relational structure persists.

Transformation is broader than dissolution. An emergent role pattern can become a partnership, a
dependency can become reciprocal, a shared norm can be reinterpreted, or trust in one domain canmigrate
into a different domain. Such transitions require tracking across changing types or specifications. The
historical formalism therefore permits retyping when the application supplies an explicit bridge rather
than forcing every emergent object to retain one fixed label throughout its history.

Reopening is especially important for normative and recognition structures. A stabilized interpre-
tation can become contestable again when new manifestation, new vocabulary, changed capacity, or
revised historical understanding enters the dyad. Reopening is therefore not simply structural failure. It
can increase generative capacity by restoring alternatives that earlier stabilization had made difficult to
articulate.

17.10 Geometric Realization Interface

The emergent structures developed above remain abstract records of historically organized dyadic rela-
tions. The next section places the wider Paper I architecture on a labelled 2-complex. That realization re-
quires decisions about where subject histories, interfaces, actions, manifestations, and emergent records
are represented geometrically or combinatorially.

An emergent object need not correspond to one vertex, edge, or face. Trust can depend on a dis-
tributed history of interactions; a shared norm can be supported by several events and manifestations; a
role pattern can span multiple regions and times. The geometric realization must therefore preserve the
distinction between a relational structure and any single local carrier used to encode evidence for it.

A later labelled realization can attach emergent records to appropriate cells, subcomplexes, interfaces,
or higher-order metadata only after the representational role has been stated. The construction should also
permit the same emergent relation to have several manifestations and should permit a relational object
to persist through local changes in the underlying complex when a declared tracking map supports that
persistence.

Section 17 has therefore supplied a model-relative criterion for relational emergence and a typed
family of emergent dyadic structures. Trust, distrust, expectation, recognition, reciprocity, dependence,
standing, authority, obligation records, legitimacy attributions, shared vocabulary, shared norm, role
stabilization, and partnership become available as formal objects only when persistence, organization,
and efficacy are historically warranted. Their manifestations and subject-relative reconstructions remain
distinct from the relational structures themselves, and their stability does not establish normative validity.
The next section can now instantiate the dyadic architecture on a labelled 2-complex while preserving
those distinctions.

18 Labelled 2-Complex Realization

This section provides a finite labelled 2-complex realization of the dyadic architecture developed in
Sections 6–17. Its role is representational: locality, incidence, historical support, shared structure, and
alternative continuation become explicit without identifying the complex with ultimate ontology. The
construction integrates the mathematical carrier introduced in Section 3 with the subject subcomplexes
of Section 6, then assigns typed cellular supports to selected actions, manifestations, procedures, and
emergent records. A 2-complex is useful because the dyad contains higher-order historical relations that
cannot be represented faithfully by two nodes and one edge while keeping cell semantics application-
dependent.

Figure 13 previews the construction. The upper and lower cellular chains depict retained portions
of the A and B subject-spacetimes, vertical and diagonal interface cells depict interaction support, and
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Kκ
A

Kκ
B

illustrative action /
procedure support

manifestation label

retained historical direction �H

possible continuation

Figure 13: Schematic labelled 2-complex realization of the minimal dyad. Cellular chains represent re-
tained portions of the A and B subject-spacetimes; interface cells and a two-dimensional face support a
coupled episode. Labels and support regions encode model-dependent relational or manifestation infor-
mation. The cellular drawing does not imply that subjects are literally composed of such cells or that
historical order is intrinsic to every 2-complex.

a two-dimensional face records a higher-order relation among several local events. The shaded face is
only an illustrative support region for a dyadic action or procedure episode. A manifestation label can
be attached to one boundary cell while the relational consequence is supported by a larger region. The
figure therefore separates cellular support from conceptual identity.

18.1 Dyadic Realization Record

Let Kκ
AB be the coupled dyadic complex at resolution κ, with subject embeddings ικA and ικB already

defined by Equation 37. The cellular carrier is represented by vertices V κ, edges Eκ, faces F κ, and
incidence data ∂κ. The present realization also requires cell labels, a declared historical-order relation
on the cells or regions used as historical markers, and the subject/interface regions needed by the dyadic
analysis. A convenient realization record is stated in Equation 175.

Cκ
AB :=

(
V κ, Eκ, F κ, ∂κ, λκ,�κ

H ; ικA, ι
κ
B,J κ

AB,Oκ
AB

)
. (175)

Equation 175 combines objects introduced separately earlier in the paper. The first five entries de-
scribe the labelled 2-complex. The relation �κ

H supplies the historical ordering required by the applica-
tion; it is not inferred from incidence alone. The maps ικA and ικB locate the retained subject-spacetimes
inside the coupled carrier. The region J κ

AB retains the relational interface, while Oκ
AB retains shared

represented material where the chosen resolution supports such overlap. The record can be weakened
when an application does not need every component.

Historical order requires particular care. A bare 2-complex specifies incidence, not universal physical
or social time. The model can use a partial order on event-bearing cells, a sequence of declared slices,
causal annotations, archival ordering, or another justified historical relation. Paper I therefore treats�κ

H

as additional modeled structure. This choice preserves the distinction between combinatorial adjacency
and historical precedence.

For later typing it is useful to collect the cells without forcing them into one numerical coordinate
space. Define the disjoint cell carrier by Equation 176.

Cell(Kκ
AB) := V κ t Eκ t F κ. (176)

Equation 176 permits a conceptual object to be supported by cells of different dimensions while
preserving their type. A support region can therefore consist of a vertex, an edge family, several faces,
or a mixed cellular set when the application requires it.
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Table 21: Illustrative realization guide for the labelled dyadic 2-complex. Assignments remain
application-dependent and do not establish one universal cell semantics.
Conceptual object Candidate cellular support Realization caution

Subject history tracked subcomplex Kκ
i subject identity is not one cell or a fixed boundary

Dyadic interface connecting cells or declared
interface subcomplex J κ

AB

interface need not equal literal overlap

Action / procedure
episode

local mixed-dimensional
support region

cellular support is not identical with action provenance

Manifestation labeled event-bearing cells
or boundary region

manifestation does not exhaust relational reality

ToM / epistemic
reconstruction

metadata, labels, or separate
derived record linked to
source cells

belief content should not be confused with the cells
that supplied evidence

Authorization status typed labels or relation on
procedure-support cells

an observed “yes” need not equal consent

Emergent trust /
norm

distributed support across
several historical cells or
subcomplexes

persistence and efficacy cannot be reduced to one
local label

Local algebra region assignment
R 7→ AK(R)

algebraic carrier is an additional representational layer

18.2 Cell Semantics, Typed Labels

Paper I does not assign one universal social meaning to vertex, edge, or face. The realization instead fixes
a cell semantics locally. In one finite example, a vertex may record an interaction update, an edge may
record an admissible continuation or dependency, and a face may record a higher-order compatibility
among several events. In another example, vertices may correspond to procedure stages while faces
represent shared institutional or normative constraints. The interpretation must be declared before the
cellular data are used analytically.

Let Cellp(Kκ
AB) denote the retained cells of dimension p ∈ {0, 1, 2}. Labels are typed by cell dimen-

sion through partial maps stated in Equation 177.

λκ
p : Cellp(Kκ

AB) ⇀ Lκ
p , p ∈ {0, 1, 2}. (177)

In Equation 177, Lκ
p is an application-defined label carrier. Partiality allows some cells to remain

unlabeled with respect to a particular analytical dimension. A label can encode a role type, manifes-
tation class, authorization status, asymmetry marker, local algebra identifier, historical tag, evidential
provenance, or another typed datum. Distinct label families should be used when the codomains have
different semantics. A role label and a normative judgment label, for example, should not be placed in
one undifferentiated alphabet merely because both are attached to cells.

Labels also need not exhaust the conceptual object they help represent. A cell carrying the manifesta-
tion label “refusal” records a manifested event under a declared coding rule. It does not by itself establish
the relational authorization status developed in Section 13. Likewise, a cell labeled “trust expression”
is evidence or manifestation relevant to a trust analysis; it is not identical with the emergent trust record
defined in Section 17. The distinction between relational object, manifestation, and encoding remains
active after geometric realization.

Table 21 summarizes recurrent realization choices and the principal cautions attached to them.

18.3 Subject Subcomplexes, Relational Interfaces

The realization retains the subject-spacetime discipline of Section 6. The images ικA(Kκ
A) and ικB(Kκ

B)
need not partitionKκ

AB . They can overlap, share background cells, or be connected through cells assigned

118



DR
AF
T

to the interface. The coupled complex can also contain retained contextual structure that belongs to
neither focal subject subcomplex but remains necessary for the dyadic relation.

The interface J κ
AB is therefore represented by a declared support region rather than by the set-

theoretic intersection alone. A local interaction can cross from an A-supported cell to a B-supported
cell through connecting edges, share a face whose boundary contains cells from both histories, or de-
pend on a contextual region that makes the interaction meaningful. The representation should preserve
whichever of these structures matters to the application.

A useful distinction is between shared historical material and interaction support. Shared language,
a prior institution, a remembered event, or a recurring practice may be encoded insideOκ

AB even when no
current interaction occurs there. Conversely, a new action can be supported on J κ

AB without becoming
a long-term shared object. This distinction prevents geometric overlap from functioning as a universal
proxy for relational intimacy, common knowledge, or mutual recognition.

Subject boundaries can change across history. If an interaction generates a shared vocabulary, a
joint routine, a delegated role, or a new persistent dependency, the later coupled realization can contain
cells or labels that were absent from the earlier subject/interface decomposition. Such a change does not
require the model to decide whether the resulting structure is “inside” either subject in an ultimate sense.
It requires only that the later representation state how the new region is tracked and how it affects the
continuation of the dyad.

18.4 Concept Support, Action Support, Manifestation Support

The term support is used in this subsection in a geometric sense and should not be confusedwith volunteer
support as the substantive object of the paper. A conceptual record can depend on several cells without
being identical with any one of them. Define a model-relative support assignment by Equation 178.

suppκ(X) ⊆ Cell(Kκ
AB), (178)

where X is a retained conceptual object for which the application supplies a cellular realization.
Equation 178 does not require the support set to form a subcomplex. If closure under incidence is ana-
lytically required, the application can replace the cell set by the subcomplex generated by it under the
declared incidence closure.

Action support deserves a more specific construction. Let a be an individuated action with relational
transformation Φa as introduced in Equation 78. Its cellular realization can be represented by an action-
support set Sκ

a together with a partial transformation between admissible labelled complexes. Let Cκ ⊆
Kκ
AB denote the subclass of coupled dyadic configurations that admit the labelled 2-complex realization

selected in this section. The realized action map is stated in Equation 179.

Φ̂κ′←κ
a : D̂κ′←κ

a ⊆ Cκ ⇀ Cκ′ , Sκ
a = suppκ(a). (179)

Equation 179 permits the action to alter labels, admissible cells, incidence relations, or the resolution
itself, depending on the declared transformation type. The map remains a realization of the substan-
tive action record; it does not replace the provenance Π(a), the epistemic profiles of the action, or the
evaluative and authorization records attached to it.

Manifestation support is separately typed. Let m be a manifestation belonging to the manifesta-
tion family of some relational object X . A manifestation-support assignment SM,κ

m identifies the cells
through which that manifestation is represented, while SR,κ

X identifies the cells retained as support for
the relational object. The two supports can differ, as stated in Equation 180.

SM,κ
m = suppκ(m), SR,κ

X = suppκ(X), SM,κ
m 6≡ SR,κ

X . (180)
The final relation in Equation 180 is a warning against identifying the manifestation carrier with the

relational carrier. A spoken refusal may be localized to one event-bearing cell while the relational effects
of refusal reorganize a much larger procedure history. A trust manifestation can occur in one disclosure
event while the emergent trust record is supported by a longer recurrent pattern.
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18.5 Historical Ordering, Cellular Episodes

Historical composition in Section 16 was defined independently of one geometric carrier. The 2-complex
realization now associates retained episodes with cell supports while preserving that abstraction. Let
Hκ ⊆ Pfin(Cell(Kκ

AB)) be the retained family of finite cell supports used as historical markers. A one-
cell marker is represented by a singleton support. The relation �κ

H orders these supports whenever
the application warrants precedence. A cellular episode is a finite historically ordered family stated in
Equation 181.

γκ = (C1, . . . , Cn;�κ
H), Cj ⊆ Cell(Kκ

AB). (181)

Equation 181 allows each historical marker Cj to be a mixed-dimensional support region rather
than one vertex. This is useful when one procedure stage contains several coupled events or when one
evaluative episode depends on a face-level compatibility relation. The historical order can remain partial:
two cells or regions can be incomparable when the model lacks a justified sequence relation.

Faces acquire a specific but limited analytical role in this realization. A face can encode a higher-
order relation whose meaning depends on a loop, compatibility condition, co-participation pattern, or
compositional constraint among several boundary cells. The paper does not require every face to rep-
resent a temporal interval. A face can support a procedural relation, a shared practice, a compatibility
condition, or another model-defined two-dimensional relational unit. This flexibility is one reason a
2-complex is more expressive than a bare dyadic graph.

Ordered histories can be represented through successive subcomplexes when the application uses
growth without retroactive reconfiguration. Let Kκ

≤t denote the subcomplex retained up to stage t. One
history-preserving regime satisfies the inclusion pattern stated in Equation 182.

t �H t′ =⇒ Kκ
≤t ↪→ Kκ

≤t′ . (182)

Equation 182 is a special regime rather than a general GR law. Later sections and future papers
may permit historical reinterpretation, relabeling of retained cells, replacement of tracking maps, or
stronger reconfiguration in which no literal subcomplex inclusion survives. The realization therefore
distinguishes a history-preserving extension from a history-reconstructing transformation.

18.6 Transformation Regimes on the Complex

A realized dyadic action or historical update can modify the labelled complex at several strengths. Dis-
tinguishing them prevents every intervention from being described as a topology change and prevents a
label update from being mistaken for structural reconfiguration.

The weakest regime changes labels while preserving the cell sets and incidence data. An observed
role transition, revised epistemic reconstruction, or updated authorization record may be representable
this way when the underlying retained carrier remains adequate. A second regime extends the complex
by adding cells and incidence relations while preserving the earlier history as a subcomplex, as in Equa-
tion 182. A third regime changes incidence among retained cells or replaces part of the carrier, thereby
altering which local compositions and interfaces are available. A fourth, stronger regime changes a topo-
logical diagnostic of the represented complex. Homology can witness some such changes, while equality
of selected homology groups does not establish complete topological equivalence.

These regimes can be summarized by the transformation-type record in Equation 183.

τκa ∈
{

Label,Extension, Incidence,Topology
}
, (183)

where the four labels denote analytical classes, not exhaustive physical mechanisms. An application
can refine the taxonomy when several changes occur together. The strongest class should be asserted
only when an explicit invariant or structural comparison supports it.

This distinction is also useful for the three-level framework. A manifestation can change while the
relational carrier remains stable; a relational relation can change while the chosen manifestation labels
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remain superficially similar; and a stronger history can require reconfiguration of the carrier itself. The
geometric representation therefore permits cross-level trajectories without identifying every change in
manifestation with a change in incidence or topology.

18.7 Refinement, Coarse-Graining, Representation Compatibility

Resolution dependence was introduced for subject-spacetimes in Equation 40. The 2-complex realization
extends that requirement to action supports, manifestation supports, interfaces, and emergent records.
Let qf→c

AB be a declared coarse-graining map from a finer complex Kκf

AB to a coarser complex Kκc
AB .

A conceptual record X is representation-compatible across the two resolutions when the application
supplies an admissible comparison between the coarse-grained fine support and the support assigned
directly at the coarse level.

Where the coarse-graining morphism qf→c
AB induces a partial pushforward on retained cell supports,

denote that induced map by qf→c
AB,∗. A generic compatibility condition is stated in Equation 184.

qf→c
AB,∗

(
suppκf

(X)
)
'X,κc suppκc

(X), (184)

where 'X,κc is an application-defined support-equivalence relation. Equation 184 does not require
literal equality. Fine cells can collapse into one coarse region, labels can aggregate, and a distributed fine-
scale support can become one coarse marker. The comparison must preserve the distinction relevant to
X .

Refinement can also expose structure that was absent at the coarse scale. A single coarse “support
action” cell may refine into a request, clarification, refusal-sensitive revision, execution, and feedback
episode. A coarse trust label may refine into several reliance and verification patterns. Such refinement
does not imply that the fine representation is ontologically more real. It states that the finer model retains
distinctions the coarse model intentionally suppressed.

Representational robustness can then be assessed by asking whether a conclusion survives a rea-
sonable family of refinements and coarse-grainings. If the classification of an intervention as jointly
generated, trust-forming, authority-dependent, or topology-changing disappears under small reasonable
changes of resolution, the conclusion should be reported as representation-sensitive.

18.8 Alternative Continuations, Boundary Data

The generative orientation of GR requires the realized complex to retain possible continuations as well as
the history already represented. A finite 2-complex can encode one realized history while a continuation
family records alternative admissible extensions from a declared boundary. Let Σκ

t denote the retained
boundary data at stage t. Let Cκ again denote the admissible class of labelled dyadic complexes. The
extension family is defined in Equation 185.

Extκ(Σκ
t ) :=

{
K′ ∈ Cκ

∣∣∣ ∂−K′ 'Σ Σκ
t

}
. (185)

In Equation 185, ∂− denotes the incoming boundary selected by the local history convention and
'Σ is the boundary-equivalence criterion retained by the application. The construction is deliberately
broader than a quantum transition amplitude. It records which labelled continuations are admitted by the
model.

Support actions, refusals, revised judgments, changing trust, or new authority relations can change
the extension family. The generative effect of an event can therefore be represented by a change in
admissible continuation rather than by a scalar change in welfare or utility. If a occurs at stage t, the
later family can be compared with the counterfactual family that the model retains without that event. A
generic comparison is stated in Equation 186.

Extκ′(Σκ′
t′ | a) 6'Ext Extκ′(Σκ′

t′ | ¬a), (186)
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where 'Ext is a declared equivalence on continuation families. Equation 186 is meaningful only
when the application supplies a defensible counterfactual construction. It provides a geometric interface
to the trajectory and counterfactual objects introduced earlier without requiring all continuations to share
one scalar weight.

Alternative continuations also clarify the difference between possibility and realized history. A later
cell can be absent because it was never admissible, because it remained admissible but unrealized, be-
cause a prior action closed that branch, or because the model failed to retain the distinction. These cases
should not be represented by the same null symbol.

18.9 Emergent Records on Distributed Cellular Support

The emergent structures of Section 17 should generally be realized on distributed cellular support. Trust,
shared vocabulary, obligation records, or partnership are historical structures whose witnesses can span
several events, faces, or interface regions. A single cell label can summarize such a structure for conve-
nience, yet the emergence claim must remain traceable to the broader history that warrants it.

Let Eκ
X be an emergent relational record satisfying Equation 165. A distributed realization consists

of a support family Sκ
X and a witness association ωκ

X stated in Equation 187.

Sκ
X ⊆ P

(
Cell(Kκ

AB)
)
, ωκ

X : Sκ
X ⇀ Wχ

X , (187)

where Wχ
X is the witness-record type associated with the emergence specification χ. Equation 187

allows several cellular regions to contribute evidence for one emergent object and allows different re-
alizations to support the same abstract record. The notation ωκ

X denotes a witness association here and
should not be confused with an operator-algebraic state functional; the local context keeps the types
distinct.

To avoid that collision in later implementations, a computational realization may rename the witness
associationwκ

X . The conceptual point is that emergence is supported by a structured history, not localized
by fiat. When a compact visualization attaches a trust or partnership label to one region, the model should
retain a traceable link to the episodes and relations that justify that label.

Manifestation and relational support can again diverge. An emergent shared normmay bemanifested
through one phrase, routine, or ritual, while its relational support spans repeated criticism, correction,
reliance, and expectation. A partnership may be publicly represented by no special title at all. The
2-complex realization should therefore preserve both the distributed relational support and any local
manifestation carriers selected for observation.

18.10 Finite Realizability, Model Limits

The labelled 2-complex makes the dyadic formalism finitely inspectable. A finite example can enumer-
ate cells, specify incidence, assign typed labels, locate subject and interface regions, attach action and
manifestation supports, define a historical partial order, and calculate selected algebraic or topological
diagnostics. Such a construction can test internal typing and composability. It does not by itself establish
that the selected cells are the empirically correct decomposition of a real volunteer relation.

Several limitations should remain explicit. First, cellular decomposition is representation-dependent.
The same episode can admit several reasonable segmentations. Second, labels are theory-laden encod-
ings whose empirical interpretation requires evidence. Third, cell incidence captures only the relations
deliberately retained by the model. Fourth, a finite complex can omit background institutions, material
conditions, or historical relations that remain causally important. Fifth, an apparently stable cellular
pattern can arise from different relational histories. The geometric representation therefore increases
inspectability while leaving empirical identification and ontological interpretation separate.

The realization also preserves the paper’s three-level discipline. Relational reality is represented
through persistent configurations with declared causal or generative efficacy. Manifestation reality is
represented through contextual labels, boundary events, or local carriers. Subject-relative reconstructions
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incoming boundary
Σκ
−

outgoing boundary
Σκ
+

h1

h2

optional w(h1)

optional w(h2)

Figure 14: Spin-foam-inspired representation of alternative dyadic histories between declared bound-
aries. The internal labelled 2-complexes h1 and h2 are candidate relational histories compatible with
the selected boundary data. Optional history weights require an independently defined carrier and in-
terpretation. The diagram does not assert quantum superposition, physical spacetime discreteness, or a
quantum-gravitational ontology.

remain derived records linked to the manifestations from which they are formed. Ultimate ontology
remains suspended. The use of a cellular carrier does not alter these epistemic statuses.

The present section has therefore supplied a concrete discrete carrier for the abstract Paper I archi-
tecture. Subject histories, interfaces, actions, manifestations, procedure episodes, asymmetries, local
algebraic regions, and emergent relational records can now be assigned typed cellular support while
remaining distinct from that support. Historical order is declared rather than inferred from incidence,
representation can be refined or coarse-grained, actions can alter labels or stronger structural features,
and boundary data can support alternative continuation families. The next section adds a stronger op-
tional specialization inspired by spin-foam history models, where boundary structures, internal labelled
histories, and history-level weights can be represented with additional mathematical commitments.

19 Spin-Foam-Inspired History Realization

This section develops an optional history-level specialization of the labelled 2-complex realization intro-
duced in Section 18. Its role is to make boundary data, alternative internal histories, partial gluing, and
optional history weights explicit. Spin foams supply the structural precedent of labelled two-dimensional
histories with lower-dimensional boundary data [1]; Paper I borrows that architecture only. Quantum
geometry, Planck-scale discreteness, Hilbert-space completeness, and quantum probability are not in-
ferred from the representation. The discussion therefore treats spin-foam-inspired history structure as a
model-relative specialization under ontological suspension.

Figure 14 previews the specialization. A retained incoming boundaryΣκ
− and outgoing boundaryΣκ

+

can be connected by more than one admissible labelled history. The two internal complexes shown in
the figure represent alternative relational continuations rather than simultaneous physical worlds. Their
labels can encode procedure stages, relational positions, manifestation types, local algebra identifiers, or
other GR-specific data. Optional history weights are attached only after a weight carrier and interpreta-
tion have been declared.

19.1 Boundary History Record

The specialization begins by separating boundary data from the internal history that connects them. Let
Σκ
− denote a retained incoming boundary and Σκ

+ a retained outgoing boundary at resolution κ. These
boundaries can contain subject-state labels, relational positions, manifestation records, local algebra iden-
tifiers, or other data selected by the application. Their role is model-relative: they mark the information
held fixed when candidate internal histories are compared.
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Let Hκ
AB(Σ

κ
−,Σ

κ
+) denote the family of admissible labelled histories connecting the two boundaries.

Each history h contains a labelled 2-complex together with explicit boundary identifications. A conve-
nient history record is stated in Equation 188.

h :=
(
Kκ

AB,h, 
h
−, 

h
+, λ

κ
E,h, λ

κ
F,h

)
∈ Hκ

AB(Σ
κ
−,Σ

κ
+). (188)

In Equation 188, h− and h+ identify the selected incoming and outgoing boundary structures with
boundary subcomplexes ofKκ

AB,h. The maps λκ
E,h and λκ

F,h are typed edge and face labels. The notation
resembles the edge- and face-labelling architecture familiar from spin-foam models, but the codomains
are GR-specific and need not be representation labels of a Lie group.

Boundary equality is generally too strong. Two histories can agree on the distinctions retained by
the dyadic analysis while differing in irrelevant representational detail. The admissibility condition can
therefore use a boundary-equivalence relation '∂,κ:

h−(Σ
κ
−) '∂,κ ∂−Kκ

AB,h, h+(Σ
κ
+) '∂,κ ∂+Kκ

AB,h. (189)

Equation 189 permits coarse-grained or manifestation-equivalent boundary data to be compared with-
out requiring literal cell identity. The retained boundary criterion must nevertheless be fixed before the
history family is interpreted, because changing the criterion can change which histories count as admis-
sible alternatives.

19.2 Internal Labels, GR Semantics

The spin-foam precedent becomes useful only after the label semantics are separated from their physical
source. In gravitational spin-foam models, labels carry representation-theoretic information and partic-
ipate in the definition of amplitudes [1]. In the present dyadic specialization, internal labels are typed
records whose meaning is supplied by the volunteer-relation model. A face label may encode a proce-
dure episode, a retained relational constraint, an emergent-record witness, or a local algebra class. An
edge label may encode an interface state, role transition, manifestation type, or compatibility datum. No
one-to-one correspondence with physical spin or intertwiner labels is assumed.

Let the edge and face label carriers be Lκ
E and Lκ

F . The typed label maps are stated in Equation 190.

λκ
E,h : E(Kκ

AB,h) ⇀ Lκ
E , λκ

F,h : F (Kκ
AB,h) ⇀ Lκ

F . (190)

Partiality in Equation 190 allows themodel to retain unlabeled cells where no relevant classification is
justified. Several independent label maps can be used when one cell carries multiple kinds of information.
This is preferable to constructing one large label alphabet that silently combinesmanifestation, normative,
epistemic, and relational objects.

The three-level reality discipline remains active at the label level. A manifestation label records a
context-dependent presentation or observation code. A relational label records a model-relative rela-
tional structure. An epistemic label records a subject-relative reconstruction. Ultimate ontology remains
outside the label system. The same cell can therefore carry several typed labels without those labels
becoming ontologically interchangeable.

Table 22 summarizes the structural resources borrowed from the spin-foam precedent and the stronger
meanings that Paper I declines to inherit automatically.

19.3 Alternative Histories, Dyadic Continuations

The principal analytical advantage of the history family is that a selected dyadic boundary can admit sev-
eral internally different continuations. A request may be followed by immediate support, clarification,
refusal, negotiation, delayed assistance, or withdrawal. Two histories can reach boundary-equivalent
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Table 22: Spin-foam-inspired resources retained by the dyadic GR specialization and stronger interpre-
tations left unasserted.
Retained structural resource Interpretation discipline in Paper I

Labelled 2-complex history used as a discrete relational-history carrier; no claim of fundamental
physical discreteness

Boundary structures used to hold selected dyadic data fixed across history comparison; not
assumed to be quantum states

Edge and face labels typed GR records with application-defined codomains; not automatically
group representations or intertwiners

Alternative internal histories admissible relational continuations between declared boundaries; no
automatic superposition claim

History weights optional model-relative comparison data; probability or amplitude
semantics require additional assumptions

History gluing composition along compatible boundaries; physical locality and quantum
composition laws are not inherited automatically

Refinement and
coarse-graining

comparison of representational resolutions; no claim that refinement
reveals a more fundamental ontology

later configurations while differing in provenance, procedure, trust formation, authority use, or manifes-
tation. Treating them as distinct histories permits the model to preserve those differences even when a
coarse endpoint comparison would collapse them.

The alternative-history family is therefore broader than a set of trajectories in one fixed numerical
state space. Let

Hκ
AB[Σ−,Σ+] :=

{
h
∣∣ h satisfies Equations 188–189

}
. (191)

The family in Equation 191 can contain histories with different numbers of cells, different inter-
nal labels, or different incidence structure. A history need not be rejected merely because it cannot be
placed pointwise beside another history. Comparison can instead use typed history invariants, boundary-
equivalence data, procedure summaries, emergent-record witnesses, or application-defined morphisms
between complexes.

This structure is especially useful for counterfactual support analysis. Suppose ha includes an inter-
vention a while h¬a retains a comparable continuation without that intervention. The paper can compare
the resulting relational structures, manifestations, epistemic reconstructions, or emergent records with-
out first assigning a scalar welfare difference. The comparison remains conditional on the defensibility
of the paired-history construction.

Alternative histories also permit epistemic distinctions. A may assign high plausibility to one contin-
uation family while B anticipates another. The realized history can later revise both anticipatory models.
These subject-relative expectations should remain separate from the model’s admissible-history family
itself.

19.4 History Composition, Boundary Gluing

History composition becomes available when an outgoing boundary of one history is compatible with the
incoming boundary of another. Let h1 ∈ Hκ

AB(Σ0,Σ1) and h2 ∈ Hκ
AB(Σ

′
1,Σ2), and supposeΣ1 '∂,κ Σ′1.

A partial gluing operation can then be defined:

#∂,κ : Hκ
AB(Σ

′
1,Σ2)× Hκ

AB(Σ0,Σ1) ⇀ Hκ
AB(Σ0,Σ2), (h2, h1) 7−→ h2#h1, (192)

The gluing in Equation 192 is defined only when the retained boundary data and label constraints
are compatible.

The order in Equation 192 is historical: h1 precedes h2. Gluing can fail because subject tracking is
inconsistent, authorization states conflict, local algebra assignments do not match, boundary labels are
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incompatible, or the selected resolution does not preserve the required interface. Undefined composition
is therefore a substantive modeled outcome.

Associativity should also be stated only when the gluing convention supports it. For three compatible
histories, a model may impose

(h3#h2)#h1 'H,κ h3#(h2#h1), (193)

where 'H,κ is a declared history-equivalence relation. Equation 193 is weaker than literal equality
and accommodates harmless differences in cellular presentation. Applications in which parenthesization
changes retained structure, or in which the required intermediate boundary identifications are incompat-
ible, should not impose this condition.

19.5 History Weights, Interpretive Discipline

A spin-foam-inspired model may attach weights to alternative histories, yet the existence of a history
family does not require weights. When weights are useful, their carrier and interpretation must be stated
before aggregation. LetHκ,adm

AB denote the disjoint union of the boundary-typed history families admitted
by the application, so that each history retains its source and target boundary type. Let (W,�) be amodel-
specific composition carrier and let

wκ : Hκ,adm
AB −→ W. (194)

Equation 194 assigns a declared weight to each admissible history. The value wκ(h) may repre-
sent accessibility, support, cost, plausibility, heuristic salience, or another declared quantity. It is not a
probability merely because it is called a weight.

If the model requires multiplicative compatibility with history gluing, it may impose

wκ(h2#h1) = wκ(h2)� wκ(h1), (195)

where Equation 195 applies only to defined compositions. The operation � need not be ordinary
multiplication unless the chosen carrier warrants it.

Aggregation over alternative histories requires still more structure. IfW also carries an operation ⊕
compatible with the intended interpretation, one may define an aggregate history record

Zκ(Σ−,Σ+) :=
⊕

h∈Hκ
AB [Σ−,Σ+]

wκ(h), (196)

provided the family and aggregation are mathematically well defined. Equation 196 should not be
called a probability, amplitude, or partition function unless the application supplies the corresponding
semantics. Complex-valued weights would introduce further interpretive obligations, including how
observable or decision-relevant quantities are obtained from them. Paper I therefore keepsW abstract.

This restraint is especially important for volunteer relations. A complex history weight can be
mathematically convenient without implying quantum cognition, quantum agency, or literal interference
among social histories. The formal value of the construction lies in its capacity to retain and compose
multiple histories under explicit rules.

19.6 Boundary Algebra Transport

The history realization can be connected to the local algebraic architecture of Section 15. Suppose the
incoming and outgoing boundaries support algebraic carriers Aκ(Σ−) and Aκ(Σ+). When the selected
realization supplies a history-dependent algebraic transport, represent it by the typed partial map

Th : Dh ⊆ Aκ(Σ−) ⇀ Aκ(Σ+), (197)
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Equation 197 defines the boundary-algebra transport associated with a retained history. The domain
Dh records which boundary-algebraic objects can be transported through the selected history. The map
may encode the cumulative effect of communication, support, refusal, revision, changing authorization,
or another history-bearing transformation.

When two histories glue and the corresponding algebraic domains are compatible, transport should
satisfy a compositional condition of the form

Th2#h1 'A Th2 ◦ Th1 , (198)

on the common defined domain. Equation 198 supplies a bridge between cellular history composition
and operator/algebraic dynamics without requiring every history to act on one universal Hilbert space.

Subject-relative epistemic reconstructions can be transported separately. A’s reconstruction of the
incoming boundary and B’s reconstruction of the same boundary can differ, and each can be revised
after the realized history. These epistemic updates are not automatically identical with Th, which acts
on the model’s algebraic carrier rather than on a subject’s private reconstruction unless the application
deliberately identifies those domains.

19.7 Refinement, Coarse-Graining, History Equivalence

A spin-foam-inspired history can be refined by subdividing cells, introducing intermediate procedure
stages, or replacing a coarse relational label with several more specific labels. It can be coarse-grained
by suppressing distinctions that are irrelevant to the current question. The formal challenge is to preserve
the analytical object while permitting the cellular description to change.

Let r : hf → hc be a coarse-graining map from a fine history to a coarse history. For a concept X
retained across both resolutions, require a comparison condition

r∗
(
suppκf

(X; hf )
)
'X,κc suppκc

(X; hc). (199)

Equation 199 extends the support-compatibility requirement of Section 18 to complete histories. A
coarse history can suppress internal distinctions while preserving the relational conclusion relevant to
X .

A further compatibility rule is needed if history weights are intended to survive changes of resolution.
One possibility aggregates the fine histories mapped to a common coarse history:

wc(hc) 'W

⊕
hf : r(hf )=hc

wf (hf ), (200)

where 'W is an application-defined weight equivalence. Equation 200 is optional and requires the
aggregation structure introduced above. It should not be imposed when weights have no interpretation
that is stable under coarse-graining.

This comparison supplies a robustness test. If an apparent support effect, trust transition, or role
change exists only at one highly specific cellular decomposition, themodel should report that dependence.
Conversely, an emergent relation that remains identifiable across several justified resolutions has stronger
representational robustness, though still not ontological proof.

19.8 History Generation Interface

The present section takes an admissible family of labelled histories as given. A stronger future formalism
could ask how the complexes themselves are generated, recombined, or removed. One possible direction
is a group-field-theory-inspired construction in which elementary relational cells are created and glued
by field-like combinatorial rules. Paper I does not develop such a theory, because doing so would require
new carrier spaces, interaction kernels, symmetry assumptions, and an interpretation of what cell creation
means for subject and relation formation.
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The distinction is useful nonetheless. The current spin-foam-inspired layer is a history realization: it
represents and compares admissible labelled histories. A stronger history-generation layer would spec-
ify rules whose outputs are the combinatorial histories themselves. Such rules could become relevant
when the research object is subject-boundary formation, changing numbers of relational positions, topol-
ogy change, or the appearance and disappearance of interaction interfaces. Those questions exceed the
minimal dyadic realization developed here and are reserved for later GR formal work.

A related future question concerns endogenous label grammars. Paper I currently assumes that the
label carriers Lκ

E and Lκ
F are available to the model. In historically evolving normative systems, the cat-

egories used to label action, need, authority, or recognition can themselves change. A history-generation
framework may eventually need to generate not only new cells but also new admissible label types. The
normative-formation and subject-co-formation papers provide natural interfaces for that extension.

19.9 Three-Level Status, Formal Limits

The spin-foam-inspired realization retains the three-level reality architecture established in Section 5. At
the relational level, a labelled history represents persistent and generatively consequential relations at the
selected resolution. At the manifestation level, selected boundary and internal labels represent context-
dependent expressions, records, or observable events. Subject-relative reconstructions remain epistemic
objects linked to those manifestations. Ontological reality remains suspended.

The specialization therefore does not identify the model’s labelled 2-complex with ultimate reality.
It also does not identify a history weight with moral value, welfare, probability, credibility, or physical
amplitude without an additional interpretive map. The same numerical weight could receive different
meanings in different models, and different carriers can represent the same qualitative history ordering.
The formalism should expose those choices rather than hide them.

Several additional limitations remain. First, the admissible history family depends on the boundary
and resolution chosen by the model. Second, internal labels can underdescribe tacit, embodied, insti-
tutional, or environmental relations. Third, history comparison can be underdetermined when several
reconstructions fit the available manifestations. Fourth, gluing can depend on conventions for boundary
equivalence and subject tracking. Fifth, a mathematically elegant weight system can remain empirically
unsupported. Sixth, finite spin-foam-inspired histories do not by themselves solve the problem of open-
ended future continuation.

The contribution of this section is consequently bounded. It supplies a richer history-level realization
in which boundary data, alternative labelled histories, partial composition, optional weights, algebraic
transport, and cross-resolution comparison can be made explicit while preserving the philosophical com-
mitments of Paper I. The next section turns from representation to finite dyadic illustrations. Those
examples will use small histories to test whether the preceding distinctions remain operational when sup-
port is requested, unsolicited, differently interpreted, delayed in consequence, or capable of transforming
relational roles.

20 Finite Dyadic Illustrations

This section tests the formal architecture developed in Sections 5–19 on five deliberately small dyadic
histories. Its role is diagnostic rather than evidential: each illustration asks whether the distinctions
among subject-spacetime, manifestation, epistemic reconstruction, theory of mind, action provenance,
procedure, evaluation, authorization, asymmetry, historical revision, and emergence remain operational
when several layers are active at once. The objective is to expose where the formalism distinguishes cases
that an outcome-only description would collapse together. The discussion proceeds through requested
support with procedural agreement, unsolicited support with evaluative divergence, jointly generated
action with provenance divergence, delayed consequence with epistemic revision, and repeated support
with role reorganization. The method is finite and constructive. Every illustration uses a bounded set of
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I request clarification authorization support +
feedback

II manifested
condition

A’s need
judgment

unsolicited
support

B’s refusal
/ divergence

III B initiates joint negotiation joint action divergent prove-
nance models

IV
authorized
support

immediate
benefit

delayed
consequence

feedback +
revision

V repeated support shared vo-
cabulary

trust / reci-
procity role reorganization

Figure 15: Five finite dyadic illustrations. The histories are diagnostic test cases rather than a develop-
mental sequence. Solid arrows indicate retained procedural or historical continuation. Dashed arrows
mark divergence or delayed access that requires a subject-relative or history-sensitive distinction.

Table 23: Formal purpose of the five finite dyadic illustrations.
Case Retained history pattern Principal formal distinction tested

I request, clarification,
authorization, execution,
feedback

agreement across procedure, need judgment, value judgment,
and action-specific authorization without identifying those
records

II observed condition,
unilateral need judgment,
unsolicited action, refusal

positive A-relative support judgment can coexist with
B-relative evaluative divergence and absent authorization basis

III B initiation, joint
negotiation, joint execution

action occurrence and jointness can be shared while
provenance reconstructions and attribution roles diverge

IV authorized action,
immediate benefit, delayed
consequence, later feedback

relational consequence can precede A’s manifestation access
and can revise later value judgments and admissible
continuations

V repeated support, shared
vocabulary, reciprocal
correction, role revision

finite repeated history can satisfy model-relative emergence
criteria and reorganize supporter/supportee roles without
implying equality

retained events and labels; no example is offered as empirical evidence, a universal volunteer script, or
a completed ethical judgment.

A finite illustration is understood here as a model fragment with finitely many retained procedure
elements, manifestations, action records, and history stages. Finiteness is therefore representational. It
does not imply that the represented subjects or their actual histories are finite. Let Ir = {t0, . . . , tnr}
denote the retained historical indices of illustration r, and let Γκ

r denote its finite procedure record. For
each example, only the components of the integrated dyadic record in Equation 151 that are needed for
the local distinction are displayed. Omitted components remain unspecified rather than being assigned
default values.

Figure 15 previews the five histories. The diagrams show retained procedural relations rather than
literal psychological sequences. A dashed branchmarks either disagreement, delayed access, or historical
reorganization whose exact meaning is stated in the corresponding subsection.

Table 23 summarizes the formal distinction emphasized by each example. The table does not assign
normative rankings among the cases.
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20.1 Finite Illustration Protocol

The illustrations use a common protocol so that their differences arise from the represented history rather
than from incompatible notation. First, the subjects are represented by history-bearing subconfigurations
Kκ

A and Kκ
B inside a coupled dyadic configuration Kκ

AB . Second, the supporter and supportee labels
refer to relational positions at the retained stage, not fixed identities. Third, every action appears inside
a procedure record and carries a provenance record in the sense of Section 10. Fourth, evaluative and
authorization records remain separately typed. Fifth, manifestations and subject-relative reconstructions
can diverge. Sixth, later stages are compared through typed historical revision rather than subtraction of
global state vectors.

Each illustration can be realized on a small labelled 2-complex, yet the cellular description is sup-
pressed unless it clarifies the local point. A procedure element can be supported on one or more edges or
faces, and a complete finite history can be regarded as an element of a boundary-conditioned history fam-
ilyHκ

AB[Σ−,Σ+]. The examples therefore remain compatible with Sections 18 and 19 without requiring
spin-foam-specific labels or history weights.

The examples also use no primitive scalar welfare function. Where a positive or negative evaluative
descriptor is convenient, it is treated as a local element of an explicitly declared value carrier. Let

Vval
toy := {v+, v−, v±, v?}, (201)

where the symbols denote, respectively, a locally positive judgment, a locally negative judgment, a mixed
profile, and an unresolved judgment under the retained dimension and horizon. Equation 201 is a finite
pedagogical carrier. It is not a universal utility scale, and no arithmetic is defined on it.

Likewise, the illustrations use the minimal authorization carrier Utoy := {req, perm, con, ref,with}
for request, permission, consent, refusal, and withdrawal. The richer distinctions of Section 13, including
acquiescence, compliance, endorsement, standing, and authority basis, remain available when needed.
The toy carrier merely keeps the finite examples readable.

A final discipline concerns verdicts. The illustrations can state that a retained authorization basis is
absent, that A and B disagree, or that a delayed consequence changes a later value profile. They do not
infer a complete ethical verdict from those facts. The later justice and ethics papers will supply additional
standards for legitimacy, duty, paternalism, harm, and supererogation.

20.2 Requested Support: Procedural Agreement

The first illustration represents a comparatively aligned support history. B manifests a request for a
bounded action as. A asks one clarifying question concerning scope. B confirms the clarified proposal.
A executes the action, and B later provides feedback that the requested local objective was achieved. The
realized procedure trace is

γ1 =
(
ζBreq, ζ

A
clr, ζ

B
auth, ζ

A
exec(as), ζ

B
fb
)
, (202)

Equation 202 records the retained procedure trace for the first illustration, with the displayed order un-
derstood as a linearly ordered specialization of the procedure record in Equation 81.

The request and clarification generate historically corresponding need inputs dA and dB . Suppose
both subjects retain the same local need descriptor ns after clarification:

(dA, ns) ∈ Jneed,κA⇝B,t1
, (dB, ns) ∈ Jneed,κB⇝B,t1

. (203)

Equation 203 records local agreement, not identity of the subjects’ evidential histories. A’s judgment
is reconstructed through B’s manifestation and clarification; B’s self-judgment can draw on experiential
information unavailable to A.

Let the short-horizon value dimension be βs and let hs denote the retained horizon. Suppose both A
and B assign v+ to the proposed action for B:

(βs, hs, v
+) ∈ ValProfκA⇝B,t2(as) ∩ ValProfκB⇝B,t2(as). (204)
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The intersection in Equation 204 is only a concise notation for a shared descriptor under the declared
dimension and horizon. It does not imply that the full value profiles are identical.

Let us be B’s consent record covering the clarified action. Then

as ∈ Scopeκ(us), t2 ∈ Operκ(us), (205)

Equation 205 records the scope and temporal-operativeness conditions retained for the authorization in
this illustration, and suppose the local model retains us as one basis forAuthκA⇝B,t2(as). The point of the
example is that request, need agreement, positive value judgment, consent, and authority are separately
represented even when they align in one simple history.

The feedback element ζBfb confirms the local objective and does not require revision of the action’s au-
thorization scope. A historical update can therefore preserve the main records while adding consequence
and feedback information. Nothing in the example yet warrants an emergent trust relation under Equa-
tion 165; one successful episode can be evidence in a later trust history without satisfying persistence by
itself.

At the three-level scale, the request and consent are manifestations whose relational meaning is com-
paratively well aligned under the adopted procedure. Ontological reality remains suspended. The illus-
tration therefore shows a useful limiting case: the full architecture does not disappear when disagreement
is absent. Its role is to make explicit which agreements are actually being claimed.

20.3 Unsolicited Support: Evaluative Divergence

The second illustration keeps the material outcome locally favorable while introducing disagreement
concerning need, value, and authorization. A observes amanifestationmB and reconstructs it as evidence
for a need descriptor nA. A then executes an unsolicited action au intended to improve B’s immediate
access to a resource. B receives the resource but interprets the action as intrusive and refuses continuation
of the same support mode.

The initial epistemic chain is represented by

mB

νA,t0−−−→ oA
ρA,t0−−−→ x̂AB ⇝ (dA, nA) ∈ Jneed,κA⇝B,t0

. (206)

The dashed final relation in Equation 206 denotes judgment formation rather than logical entailment. B’s
self-judgment at the same stage can retain a different descriptor nB or remain undefined because B does
not classify the condition as a support-relevant need in the same way.

The value profiles can diverge across dimensions. Let βmat denote an immediate material-access
dimension and βag an agency/dignity-sensitive dimension. A retains

(βmat, hs, v
+) ∈ ValProfκA⇝B,t1(au), (207)

while B retains a mixed profile{
(βmat, hs, v

+), (βag, hs, v
−)

}
⊆ ValProfκB⇝B,t1(au). (208)

Equations 207–208 show why one positive material effect does not settle the evaluative structure of the
action.

Suppose the retained history contains no request, permission, consent, role basis, prior commitment,
or emergency condition that the local model accepts as an authority basis for au. Then the model records

¬AuthκA⇝B,t1(au) (209)

under that declared specification. Equation 209 is a local formal statement, not a universal moral verdict.
A different application could introduce an emergency basis or another authority rule and obtain a different
result.
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B’s later refusal uref has positive procedural consequences. If h1 denotes the procedure prefix before
refusal and h2 the prefix after refusal, then a candidate continuation relation is

Contκproc(h2) ( Contκproc(h1), (210)

Equation 210 records the modeled contraction in admissible continuations after refusal, where the ex-
cluded branch contains repetition of the same unsolicited action under the retained authorization rule.
Other forms of interaction can remain available.

This illustration therefore separates material consequence, B-relative value, A-relative value, autho-
rization, and procedural continuation. It also demonstrates that the same manifested transfer can be
relationally reconstructed as helpful by A and intrusive by B without requiring the formalism to erase
either reconstruction.

20.4 Joint Action: Provenance Divergence

The third illustration keeps action occurrence and joint participation comparatively clear while allowing
disagreement about how the action was generated. B initiates a request. A and B negotiate the details and
jointly execute an action aj . Both later acknowledge that the action occurred and that both participated.
The remaining disagreement concerns provenance and authorship-like attribution.

Let the action-attribution record preserve three different roles:

Init(aj) = B, Exec(aj) = {A,B}, Gen(aj) = AB. (211)

Equation 211 states that B initiated the procedure, execution was joint, and the realized action was gen-
erated through a coupled negotiation history. The notation AB is a dyadic generative tag, not a third
subject.

Let the retained generative provenance record be

Πκ(aj) = {rB, cA, nAB, πS/R, h
<t
AB}χ, (212)

where rB is B’s request manifestation, cA is A’s clarifying contribution, nAB is the jointly stabilized
proposal generated through negotiation, πS/R denotes the previously stabilized supporter/supportee role
structure retained by the model, and h<t

AB is the earlier dyadic history. The subscript χ marks the prove-
nance specification; Equation 212 is a finite selected record rather than an exhaustive causal decomposi-
tion.

A’s self-reconstruction can emphasize responsive support:

Π̂(aj)
A
= {rB, cA, nAB}, (213)

Equation 213 records A’s provenance reconstruction. B’s reconstruction can additionally treat the previ-
ously stabilized helper role as motivationally relevant:

Π̂(aj)
B
= {rB, cA, nAB, πS/R}. (214)

Equation 214 records B’s provenance reconstruction. The two reconstructions therefore satisfy

Π̂(aj)
A
6= Π̂(aj)

B
, (215)

Equation 215makes the provenance divergence explicit even though both subjects acknowledge the same
executed action and the same joint participation.

The illustration makes three points. First, action agreement does not imply provenance agreement.
Second, execution, initiation, generation, and authorship-like interpretation can diverge without contra-
diction. Third, neither subject-relative provenance reconstruction is automatically identified with the
model’s retained provenance record. A can lack reflective access to some of the historical structures that
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helped generate the action, while B can overattribute importance to a role history that the adopted model
later revises. Provenance remains an inspectable, revisable record rather than a hidden essence.

The same structure can be carried by a small 2-complex with the request and clarification on one part
of the interface, the negotiated action on a later face, and the provenance labels distributed across the
history. The action therefore need not be located at one cell to possess a history-dependent generative
record.

20.5 Delayed Consequence: Epistemic Revision

The fourth illustration tests the separation among relational consequence, manifestation, subject-relative
access, and later revision. B requests an action ad, the action is authorized and executed, and both
subjects initially judge the short-horizon outcome positively. A delayed relational consequence cdel later
develops. B encounters the consequence before A receives any manifestation that makes it epistemically
available.

Let t1 < t2 < t3 be retained stages. The action is executed at t1. At t2, the delayed consequence
belongs to the relational record:

cdel ∈ Rκ
t2 , (216)

Equation 216 records the delayed relational consequence, while the directional manifestation structure
satisfies

mB
del ∈ Mκ

self,B,t2 , mA
del /∈ Mκ

B→A,t2 . (217)

The first component of Equation 217 records that B has a manifestation channel relevant to the conse-
quence; the second records that no corresponding manifestation is yet available to A through the B-to-A
direction retained by the model. The notation does not imply infallible B self-knowledge.

At t3, B communicates feedback ζBfb that makes a manifestation of the delayed consequence accessi-
ble to A. A’s reconstruction is then revised:

ĉdel,A,t2 = ⊥ho, ĉdel,A,t3 ∈ R̂κ
A,t3 , (218)

Equation 218 records A’s later epistemic revision, where⊥ρ denotes absence of a retained reconstruction
rather than a false proposition.

Suppose A’s original value profile contained

(βmat, hs, v
+) ∈ ValProfκA⇝B,t1(ad), (219)

Equation 219 records A’s earlier value profile, and the later feedback supports a new longer-horizon
dependency descriptor v− in dimension βdep. The revised profile can contain both records:{

(βmat, hs, v
+), (βdep, hℓ, v

−)
}
⊆ ValProfκA⇝B,t3(ad). (220)

Equation 220 records the revised value profile. The later judgment does not rewrite the earlier manifes-
tation history. It revises what A can now infer about the action’s consequences over a longer horizon.

The continuation family can also change. Let ht1 and ht3 denote procedure prefixes before and after
the delayed feedback. If repeated execution of ad is removed pending clarification, then

Contκproc(ht3) ( Contκproc(ht1). (221)

Equation 221 records the resulting revision in admissible continuations. The contraction is historically
generated by new information and revised evaluation, not by a timeless prohibition built into the original
action type.

This example shows why consequence and knowledge of consequence must be separated. It also
shows how feedback can alter value judgment, ToM, and later admissible action families while preserving
the fact that the original action was requested and authorized under the earlier record.
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20.6 Repeated Support: Role Reorganization

The fifth illustration uses a finite repeated history to test emergent relational structure and role change.
Suppose A and B complete three bounded support episodes over interval I = {t0, . . . , t6}. Each episode
contains a request or jointly generated proposal, clarification, execution, and feedback. Across the
episodes, B develops greater practical competence in the relevant task, A increasingly relies on B’s
correction of local conditions, and the pair stabilizes a small shared vocabulary for timing, refusal, and
revision.

Let Vκ
AB,I denote the candidate shared vocabulary generated by the repeated episodes. Suppose the

terms or gestures {stop, later, check} become mutually usable in the sense of Section 17.6. A finite
witness record can include repeated successful correction episodes and later use without renewed expla-
nation. Under a declared specification χV , suppose

EmergχV

(
Vκ
AB;HAB,I

)
(222)

Equation 222 records the candidate shared-vocabulary emergence condition, which holds because per-
sistence, organization, and efficacy are all witnessed on the interval.

The same history can support a typed trust relation. Let dref be the domain “respect for refusal and
correction.” If B increasingly relies on A to stop or revise action when the shared signal is used, and this
reliance changes later disclosure and procedure, then a candidate trust record

TrustκB⇝A,I(dref) (223)

Equation 223 records the domain-specific trust relation retained in the fifth illustration and can satisfy
the emergence criterion under specification χT . The existence of this trust record does not imply trust in
every domain.

Repeated feedback also changes the role structure. At the beginning of the interval, the retained roles
are well approximated by supporter/supportee positions (πκ

S , π
κ
R). By the final episodes, B contributes

local knowledge, proposes procedure changes, corrects A’s assumptions, and performs parts of the task
that were initially executed only byA. LetPartκAB,t6 denote the partnership record defined in Section 17.7.
A candidate role trajectory is

(πκ
S , π

κ
R)t0 ⇝role

χP
PartκAB,t6 . (224)

Equation 224 does not state that support has disappeared or that all asymmetries have been eliminated.
A can retain greater technical competence or resource access while the procedure becomes genuinely
co-participatory in the dimensions retained by χP .

The three-level trajectory can also change. Early partnership-relevant manifestations may consist
of A asking questions and B answering them. Later manifestations can include B initiating corrections,
A deferring to B’s local knowledge, and both subjects using the shared vocabulary without explicit ne-
gotiation. The relational partnership record can therefore become more stable even while the visible
supporter/supportee labels remain unchanged in an external institutional setting.

This finite example illustrates how a dyadic history can generate objects not contained in any one
episode. Shared vocabulary, domain-specific trust, reciprocal correction, and partnership are supported
by distributed historical evidence. Their emergence remains model-relative and reversible; a later rupture
can dissolve trust or restore a more differentiated role pattern.

20.7 Cross-Illustration Comparison: Formal Lessons

The five illustrations can now be compared without introducing a global ranking. The first case shows
that agreement does not collapse typed distinctions: request, need judgment, value judgment, consent,
and authority remain separate even when they align. The second shows that a locally beneficial mate-
rial effect can coexist with evaluative disagreement and absent authority under a declared specification.
The third shows that shared action occurrence is compatible with provenance disagreement. The fourth
shows that relational consequences can precede one subject’s epistemic access and can revise later action
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families. The fifth shows that repeated finite interaction can generate relational structures whose support
is distributed across history rather than located in one event.

Several formal lessons follow. First, the minimal dyad cannot be represented adequately by one ac-
tion arrowA → B. Every illustration requires a history-bearing configuration together with some combi-
nation of manifestation, reconstruction, evaluation, authorization, and revision. Second, subject-relative
disagreement is not an error state to be removed by notation. It is often part of the object being modeled.
Third, action identity and action value are history-sensitive. Two materially similar transfers can differ
because one was requested and clarified while another was unsolicited and later refused. Fourth, the
three-level architecture has operational consequences: relational change, manifestation, and reconstruc-
tion can occur at different stages. Fifth, emergence is a historical predicate rather than a synonym for
repetition.

The examples also show the value of formal restraint. None required a global metric, one scalar
welfare function, a universal probability model, or a global Hilbert space. The toy value carrier in Equa-
tion 201 was sufficient to distinguish local positive, negative, mixed, and unresolved judgments. The
procedure records used finite partial orders. The delayed-consequence example required only partial
manifestation and reconstruction relations. The role-reorganization example used the emergence crite-
rion without assigning a numerical trust score.

A final observation concerns verification. Each illustration can be implemented as a finite labelled 2-
complex and checked for internal typing, procedure order, support assignment, history composition, and
declared comparison relations. Such implementation would verify consequences of the chosen model,
not establish empirical adequacy. The same example could admit several reasonable cellular realizations,
and robustness across those realizations is a separate question.

Section 20 therefore functions as a finite formal test suite for Paper I. The examples demonstrate
that the architecture can distinguish aligned support, unsolicited intervention, provenance disagreement,
delayed consequence, and emergent role change while preserving three-level reality and historical re-
vision. The next section turns to the philosophical discussion opened by these distinctions, including
relational lack, supporter-side and coupled genesis, the aesthetics of supporting, and research interfaces
that require fuller treatment in subsequent papers.

21 Philosophical Implications: Relational Lack, Self–Other Formation,
Aesthetic Support

This section draws several preliminary philosophical implications from the dyadic formal architecture
developed in Sections 2–20. Its role is exploratory rather than constitutive. The formalism established
earlier does not require a psychoanalytic theory of volunteering, a completed metaphysics of subject
formation, a theory of aesthetic value, or a substantive ethics of aid. It does, however, expose questions
that become difficult to formulate when supporter, supportee, action, need, and motivation are treated
as already individuated objects. The objective here is therefore to identify a small family of research
hypotheses opened by the formalism, state their present limits, and locate them within the subsequent
GR volunteer research programme. The discussion proceeds through relational lack, alternative patterns
of action genesis, self–other relational nonseparability, a psychoanalytic research interface, the aesthetic
form of support manifestation, and several normative questions that the present paper intentionally leaves
unsettled.

The hypotheses in this section should be read under three restrictions. First, none is a general ex-
planation of volunteer action. Requested support, professionalized volunteering, emergency response,
solidarity, companionship, collective action, and other forms of volunteering can have different genera-
tive structures. Second, no hypothesis below licenses a reduction of support to hidden self-interest. A
support action can be genuinely responsive to B while also participating in A’s subject formation, rela-
tional stabilization, or search for meaning. Third, the language of lack, desire, fittingness, or relational
nonseparability is not introduced here as an ultimate ontology. The three-level discipline of Section 5 re-
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Table 24: Preliminary discussion hypotheses opened by the dyadic formalism. The entries identify re-
search directions rather than conclusions established by Paper I.
Research interface Preliminary dyadic insight Later destination

Relational lack Some support actions may partly organize a relational
tension or unfilled position expressed through the
would-be supporter or the coupled dyad.

Subject co-formation;
psychoanalytic
formalization

Action genesis Supportee-centered, supporter-centered, and coupled
genesis should remain distinguishable heuristic
possibilities.

Subject co-formation;
psychoanalytic
formalization

Self–other relation A and B remain analytically distinguishable while their
formation can be historically entangled and mutually
conditioning.

Subject metaphysics;
ethics

Aesthetic support Manifestation-level timing, tact, pacing, spatial form,
restraint, or awkwardness may become aesthetically
salient before explicit judgment.

Generative relational
aesthetics of support

Normative assessment Mixed motivation, relational investment, role
stabilization, and alterity tolerance can matter without
being settled by material benefit alone.

Relational justice;
volunteer ethics

Historical formation Repeated support may generate trust, shared
vocabulary, role reorganization, or path-dependent
relational structures.

Historical dynamics;
political economy and
power

mains in force: ultimate ontology is suspended, relational structures are modeled through their historical
efficacy, and manifestations remain context-dependent forms of presentation and access.

Table 24 summarizes the hypotheses and their status. The table separates questions that can already
be stated inside the dyadic formalism from claims whose substantive development belongs to later papers.

21.1 Relational-Lack Hypothesis

The action-provenance architecture in Section 10 permits a question that is obscured by a simple need-
response model. A conventional representation might begin with B’s need, followed by A’s recognition
of that need and a support action. The dyadic formalism does not reject that pattern. It shows only
that the provenance of an action can include more than one source and that A’s self-description of the
provenance need not exhaust the generative history. This opens a further possibility: in some cases, a
support action may be generated partly by a lack, tension, incompleteness, or unstable relational position
that is expressed through the would-be supporter.

The phrase relational lack is intentionally provisional. It should not be read as a primitive variable
already admitted to the ontology in Section 7. Nor should it be understood automatically as a measurable
deficit, a pathology, or an absent commodity that another subject can supply. The notation `κAB,t serves
only as a research placeholder for a model-relative relational tension under specification κ at historical
stage t. The placeholder acquires no substantive formal type in the present paper. Its purpose is to mark a
future question: can a coupled configuration contain an unfilled, unstable, or recurrent relational position
whose organization contributes to the genesis of volunteer action?

A weak schematic hypothesis is stated in Equation 225.

`κAB,t ⇝ PosReorgκAB,t ⇝ Πκ(a), (225)

where PosReorgκAB,t is a placeholder for reorganization of relational positions and Πκ(a) is the action-
provenance record developed in Section 10. The double arrow in Equation 225 is deliberately nonfunc-
tional. Paper I does not claim that relational lack determines action, that every support action contains
such a lack, or that the relation can be represented by one causal chain.

The hypothesis is most useful as a caution against interpreting volunteering only through B’s in-
dependently given need. A may enter volunteer activity while seeking relation, recognition, meaning,
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responsibility, continuity of self, opportunities to exercise a valued capacity, or a position in which be-
ing needed becomes intelligible. These possibilities can coexist with genuine responsiveness to B. Care
ethics is relevant to this coexistence because it treats caring as a moral and political practice embedded
in relations and distributions of responsibility rather than as a private sentiment alone [14]. A meal can
relieve hunger while the act of preparing and offering it also participates in A’s formation as a caregiver.
Repeated accompaniment can reduce B’s isolation while also reorganizing A’s own relational world. A
support relation can therefore have more than one generative consequence without becoming morally
fraudulent for that reason.

The three-level framework further complicates the hypothesis. A relational tension need not manifest
as an explicit statement such as “I need to be needed.” Its manifestation can be indirect, distributed, or
absent from reflective self-description. Conversely, a manifested desire to help need not correspond to
one stable relational structure. The supporter may interpret the same history differently at later times. A
later psychoanalytic analysis would therefore need to distinguish at least the relational structure under
study, its manifestations, A’s reconstruction of those manifestations, B’s reconstruction of them, and the
later reinterpretation of the action’s provenance.

The point is consequently narrower than the claim that volunteering is “really” about the supporter.
A relation can be partly generated through A’s position without being reducible to A. The next subsection
makes this distinction explicit by separating three heuristic patterns of genesis.

21.2 Supporter-Centered, Supportee-Centered, Coupled Genesis

The dyadic model suggests three heuristic orientations for later analysis. They identify where a retained
model places the dominant generative burden; they are not mutually exclusive empirical types and need
not partition all volunteer relations.

In a supportee-centered pattern, B’s condition and its manifestations provide the principal retained
trigger for action. A observes or receives a request, constructs a need judgment, forms an evaluative
and normative response, and acts. This pattern is closest to the ordinary aid narrative and remains fully
compatible with the GR formalism. Its main complication is epistemic: the B-relative condition, its
manifestation to A, A’s reconstruction, and B’s own judgment remain distinct records.

In a supporter-centered pattern, A’s historical position contributes substantially to the genesis of
action. The contribution can involve an established role identity, a search for meaning, a normative
self-understanding, accumulated guilt, a desire for recognition, a repeated pattern of care, or another
relationally constituted structure. The term supporter-centered is therefore weaker than self-interested.
It identifies a provenance in which A’s history carries significant explanatory weight.

A coupled pattern places the generative source in the evolving relation itself. The action becomes
available through an interaction whose structure cannot be adequately assigned to either subject as sole
origin. A request can become meaningful only after earlier trust; A’s willingness to offer support can
depend on B’s previous correction; B’s willingness to accept can depend on A’s demonstrated respect
for refusal; a shared vocabulary can make a later action possible without either subject possessing that
vocabulary before the relationship formed. In such cases, the relation generates conditions that later
appear as capacities, expectations, or intentions of the individual participants.

The three patterns can be summarized schematically in Equation 228.

GenB : KB ⇝ Πκ(a), (226)
GenA : KA ⇝ Πκ(a), (227)

GenAB : Hκ
AB,≤t ⇝ Πκ(a). (228)

The arrows in Equation 228 indicate heuristic provenance orientation rather than causal sufficiency. A
concrete history can satisfy more than one orientation.

The coupled case is especially important for GR because it resists a model in which relations merely
connect subjects who were fully constituted beforehand. Sections 6, 16, and 17 permit the subject con-
figurations, relation, and admissible continuations to change together. An interaction can alter what A
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can become, what B can become, and what future relation between them is possible. This makes the
language of mutual constitution available without erasing the analytical distinction between A and B.

21.3 Self–Other Relational Nonseparability

The discussion of supporter-side genesis can becomemisleading if A andB are treated as sharply bounded
substances whose internal needs merely interact externally. Paper I has used subject-spacetime notation
precisely to avoid that presupposition. At a declared resolution, Kκ

A and Kκ
B can be analytically dis-

tinguished, historically tracked, and assigned different manifestations, capacities, responsibilities, and
authorization records. Their coupled configuration Kκ

AB can nevertheless contain shared history, inter-
face structure, jointly generated vocabulary, distributed trust records, and emergent relations that cannot
be located inside either subject alone.

A cautious philosophical formulation is therefore:

self and other are distinguishable without being relationally separable. (229)

Equation 229 is a methodological proposition for the present programme, not an identity claim. It does
not state A = B, dissolve responsibility, or imply that every boundary between persons is artificial. The
formalism continues to require subject-relative manifestations, consent, refusal, standing, authority, and
asymmetry. Those distinctions would be unintelligible if the subjects were simply identical.

The proposition instead concerns constitution. Some parts of what A can intelligibly be at t1 can
depend on the history with B before t1. The same holds in the other direction. A role such as supporter
can require a supportee position to become meaningful. A shared vocabulary exists only through a
history of mutual uptake. Trust is directional yet relationally constituted. A refusal can reorganize A’s
later understanding of support, while A’s response to the refusal can change B’s willingness to disclose.
The boundary remains analytically usable even as the history crossing that boundary becomes part of
each subject’s later configuration.

This qualification matters for the phrase “whose need is being met?” In some cases the question is
well formed and indispensable. A concrete material need of B can be identified and evaluated without
ambiguity. In other cases, especially those involving companionship, identity, shared practice, or long-
term mutual formation, a binary allocation of need to A or B can underdescribe the process. The relation
may generate or transform the relevant needs, capacities, and meanings as it develops. The question can
then require reformulation: which relational conditions are being generated, stabilized, or altered, and
how do those changes affect each subject’s later possibilities?

The expression自他无二 can motivate this direction of inquiry, but Paper I does not formalize it as
metaphysical identity. The formal commitment remains weaker andmore inspectable: subject distinction
and relational entanglement can coexist. A subsequent metaphysics paper can ask how far that claim
should be strengthened.

21.4 Psychoanalytic Research Interface

The relational-lack hypothesis creates a natural interface with psychoanalytic theories of lack, desire,
symbolic position, repetition, and identification. Lacan’s account of the subject, repetition, drive, and
symbolic structure is one relevant resource for the later paper, without being adopted here as GR ontology
[9]. Paper I does not develop that interface into a psychoanalytic model. It records several questions
whose formal statement is now possible because action provenance, role position, manifestation, self-
reconstruction, and repeated dyadic history have already been separated.

One question concerns the helper position itself. A history can stabilize a role in which A becomes in-
telligible to A through being useful, needed, rescuing, protecting, teaching, or repairing. The role may be
healthy, contingent, institutionally supported, or problematic; Paper I assigns no default evaluation. The
psychoanalytic question is whether the persistence of the role sometimes performs subject-organizing
work that exceeds the immediate needs of B.
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A second question concerns successful support. If A’s subject stability becomes strongly invested
in the persistence of the helper position, then a reduction in B’s need can alter more than the practical
task. It can destabilize the relation through which A’s role has been sustained. A later paper can ask
whether such a structure helps explain over-helping, resistance to handover, disappointment when B be-
comes independent, or moralized demands for gratitude. The current formalism supplies several places at
which these possibilities could become visible: action provenance, role trajectory, authorization history,
feedback response, trust/distrust, and the continuation family after refusal.

A third question concerns repetition. Distinct support relationships can reproduce a similar helper–
supportee pattern even when the concrete B changes. If the pattern is historically recurrent across A’s
relations, a later model may need to represent a higher-order relational regularity rather than analyze each
dyad independently. Such an extension exceeds the strict two-subject boundary of Paper I and belongs
naturally to the psychoanalytic and subject-formation papers.

A fourth question concerns remainder. The formal architecture has deliberately avoided assuming
that every lack is a measurable deficit that can be restored by transferring an element. A later psychoan-
alytic treatment may ask whether some relational tensions are produced through symbolization, role for-
mation, or the very constitution of the subject and therefore cannot be represented adequately as missing
quantities. This question should remain open until the relevant mathematical carrier and philosophical
commitments are stated. The present paper does not turn a psychoanalytic metaphor into a primitive
operator.

The interface is therefore methodological. Psychoanalytic concepts can place pressure on action-
provenance and subject-formation models by asking whether articulated motives exhaust the generative
structure of action, whether relational roles participate in the production of desire, and whether repetition
can preserve a relation that explicit normative judgment would otherwise revise. A later paper can test
those possibilities without retroactively converting the dyadic formalism into psychoanalytic ontology.

21.5 Aesthetic Form, Support Manifestation

Section 12 introduced aesthetic judgment as a distinct evaluative family and allowed pre-explicit mani-
festation structure to precede explicit articulation. The finite and procedural sections make the philosoph-
ical significance of that move clearer. Support has a manner of appearing and unfolding. Timing, tone,
pacing, spatial distance, bodily orientation, silence, tact, restraint, interruption, sequencing, symmetry,
asymmetry, delicacy, abruptness, or excess can shape how the action is experienced before either subject
can formulate an explicit aesthetic judgment.

The relevant hypothesis is not that a completed aesthetic judgment exists before judgment. It is
that manifestation reality can possess aesthetically salient organization before reflective articulation. A
preliminary recursive path is stated in Equation 230.

Rt
µt−→ Maes

t ⇝
(
EA,t,EB,t

)
⇝ EAB,t′ ⇝Mt′′ , t � t′ � t′′, (230)

where Maes
t denotes manifestations that become aesthetically salient under the retained analysis and E

denotes aesthetic-evaluative records. The arrows after manifestation remain schematic because Paper I
does not specify a universal psychological sequence.

This possibility matters because two interventions with similar material effects can differ substan-
tially in relational form. A support action can be materially useful while manifesting as humiliating,
intrusive, performative, hurried, or excessively controlling. Another action can preserve comparable ma-
terial efficacy while manifesting tact, proportion, respect for pace, or a form of restraint that allows B
to retain initiative. These differences can alter later trust, disclosure, refusal, gratitude, resentment, and
willingness to continue the relation. Aesthetic form can therefore become generatively relevant without
being reducible to ethical validity.

The reverse direction is equally important. Once A and B have stabilized a vocabulary of what feels
tactful, dignified, awkward, cold, warm, excessive, or fitting, that vocabulary can reshape later attention.
A gesture that was previously unnoticed can become salient; a pause can become legible as respect for
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deliberation; a familiar form of giving can become experienced as patronizing after the role relation
changes. The aesthetic history of the dyad can therefore alter the manifestation grammar through which
later support is interpreted.

The present paper should not collapse aesthetics into ethics. An elegant or harmonious support pro-
cedure can still be unjust, manipulative, or unauthorized. An awkward emergency intervention can be
ethically justified. The research question is narrower: how does the aesthetic organization of manifes-
tation participate in the relational history of support, and when does it alter epistemic, normative, or
affective conditions of later interaction? A dedicated GR aesthetics paper can develop dignity, humil-
iation, tact, intrusion, rhythm, restraint, excess, shared sensibility, and aesthetic asymmetry in greater
depth.

21.6 Normative Research Questions

The discussion above generates normative questions that Paper I is designed to expose rather than settle.
The first concerns mixed motivation. If A’s action both benefits B and contributes to A’s subject forma-
tion, the mere presence of A-relative benefit does not show that the action is morally defective. Many
sustained relations generate value for more than one participant. The relevant ethical questions concern
the structure of the relation: whether B’s agency is respected, whether refusal remains effective, whether
A can tolerate role change, whether material or symbolic dependence is manufactured unnecessarily, and
whether the action remains revisable when B’s judgment diverges.

The second concerns supporter self-investment. A strong investment in the helper role can become
normatively significant when it changes the continuation family available to B. If A resists handover,
discounts refusal, interprets independence as ingratitude, or repeatedly reconstructs B as needing support
in order to preserve A’s own position, the issue is no longer merelymotivational impurity. The investment
has entered relational reality through its effects on authorization, interpretation, and future possibilities.

The third concerns paternalism. Section 13 already separated a positive A-relative value judgment
from authority to intervene. The present discussion adds a provenance question: when A’s own relational
investment contributes to the judgment that B “needs” intervention, the epistemic and normative burden
of inquiry may increase. A later ethics paper can ask whether mature support requires a capacity to revise
not only one’s judgment of B but also one’s own supporter identity.

The fourth concerns alterity tolerance. The formal distinction between B and A’s reconstruction of B
makes room for a demanding ethical possibility: good support may require A to tolerate B’s resistance
to the relational position A had expected B to occupy. B can refuse the action, reinterpret its meaning,
reject gratitude expectations, alter the shared vocabulary, or leave the relationship. The capacity of the
support relation to remain generative under such divergence may be a more informative ethical criterion
than agreement alone.

The fifth concerns the success condition of support. Some support relations may reasonably aim at
the disappearance of the supporter/supportee asymmetry; others, such as companionship or long-term
communal practice, may aim at durable relation rather than role elimination. The formalism therefore
does not impose “making oneself unnecessary” as a universal criterion. A later justice and ethics pro-
gramme should distinguish relations in which successful support reduces dependence from relations in
which successful support transforms the quality of interdependence.

21.7 Research Programme Interfaces

The discussion-level hypotheses clarify why Paper I is foundational rather than exhaustive. The dyadic
formalism supplies typed objects and histories that later papers can specialize without redefining the
basic architecture each time.

The subject co-formation paper can develop how KA, KB , and KAB co-evolve, including role in-
ternalization, boundary change, practical-horizon expansion, and migration of shared values back into
subject structure. The psychoanalytic paper can develop relational lack, desire, helper/supportee posi-
tioning, repetition, gratitude, refusal, and subject investment in asymmetry. The aesthetics paper can
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develop manifestation-level form, shared sensibility, dignity, humiliation, tact, rhythm, restraint, and
the recursive formation of aesthetic judgment. The justice paper can evaluate distributive, procedural,
recognitional, epistemic, and relational dimensions of aid. The ethics paper can develop duties of inquiry,
revisability, restraint, competence, refusal, exit, and alterity tolerance.

The political-economy and power paper can extend the dyad into resource, institutional, symbolic-
capital, and unpaid-labor structures while preserving the typed distinction between asymmetry and power
established in Section 14. The historical-dynamics paper can study trust formation, relational nucleation,
path dependence, role attractors, heterogeneous value generation, and the possible democratic signifi-
cance of shared volunteer practice. The triadic formalism can introduce organizations, communities,
witnesses, mediators, states, and third-party accountability that the dyadic boundary has deliberately
excluded.

Paper I therefore closes its philosophical discussion with a limited claim. The apparently simple
relation in which one subject supports another can be generated by more than an independently given
need and an already constituted helper. Subjects, roles, manifestations, judgments, authorizations, and
actions can be historically co-produced, and their later meanings can depend on the trajectories through
which they formed. That claim does not decide why people volunteer, what good support ultimately is,
or which volunteer institutions are just. It identifies a formal and philosophical domain in which those
questions can be asked without presupposing the answers in the initial notation.

22 Formal Verification, Empirical Interface, Model Limitations

This section specifies how the dyadic formalism should be checked, instantiated, challenged, and lim-
ited once its conceptual and mathematical architecture has been assembled. Its role is epistemic and
methodological: the preceding sections define a family of typed objects, historical relations, partial trans-
formations, evaluative records, algebraic realizations, and finite illustrations, while the present section
states which forms of success those constructions can and cannot establish. The objective is to separate
type correctness, formal consistency, finite reproducibility, representation robustness, empirical identi-
fication, normative validity, and ontological interpretation. The discussion proceeds through a layered
verification architecture, formal and computational obligations, representation sensitivity, empirical cali-
bration, identifiability, normative and ontological limits, the dyadic boundary, and explicit failure condi-
tions. The method is diagnostic. A formalism becomes more useful when it becomes easier to determine
where it fails, which conclusions depend on modeling choices, and which claims require evidence or
argument beyond mathematical coherence.

A central discipline of the paper is that different standards of adequacy answer different questions.
A well-typed operator can still represent the wrong social process. A finite computation can be repro-
ducible while the empirical coding that produced its inputs remains contestable. A robust descriptive
model can leave normative legitimacy unresolved. A mathematically successful spin-foam-inspired re-
alization does not establish that volunteer relations possess quantum-gravitational ontology. The verifi-
cation architecture must therefore prevent success at one layer from being silently promoted into success
at another.

Figure 16 summarizes this separation. The central path runs from typing and formal consistency
through finite realization, representation robustness, and empirical identification. Normative validation
and ontological interpretation are shown as distinct research interfaces rather than as later rungs that
follow automatically from empirical adequacy.

22.1 Verification Layers, Epistemic Separation

LetMκ denote a particular instantiated dyadic model at resolution κ. Paper I associates with that model
a verification record rather than a single score. Write

Vχ(M
κ) :=

(
Tχ,Cχ,Fχ,Rχ,Eχ,Nχ,Oχ

)
, (231)
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typing and
definedness

formal consistency
and composition

finite realization
and reproducibility

representation
robustness

empirical calibration
and identification

normative validation
requires addi-
tional premises

ontological in-
terpretation
remains inde-
pendently open

Figure 16: Verification architecture for the dyadic formalism. The central sequence records increasingly
demanding descriptive and empirical obligations. Normative validity and ontological interpretation re-
main distinct interfaces: neither follows automatically from formal consistency, reproducibility, robust-
ness, or empirical fit.

where χ is the declared verification specification. The components record, respectively, typing and de-
finedness, formal consistency, finite reproducibility, representation robustness, empirical identification,
normative validation, and ontological interpretation. Equation 231 is a bookkeeping device. It does not
impose an ordering on the components and does not define an aggregate measure of model quality.

The first four components can often be assessed within the formal research programme itself. Tχ asks
whether every object has the declared type, domain, codomain, and level of reality. Cχ asks whether the
stated compositions, equivalences, restrictions, histories, and propositions are mutually coherent under
their assumptions. Fχ asks whether finite instances can be reproduced and checked. Rχ asks whether
retained conclusions survive an admitted family of reasonable representational choices.

The remaining components require distinct forms of inquiry. Eχ concerns the mapping between
observations and the formal objects, including identifiability and comparison with alternatives. Nχ con-
cerns the validity of normative conclusions and therefore requires substantive ethical, political, legal, or
other evaluative premises beyond the existence of a formal judgment record. Oχ concerns ontological
interpretation and remains constrained by the ontological suspension adopted throughout the paper.

The separation is deliberately strict. In particular,

Cχ = adequate 6=⇒ Eχ = adequate, Eχ = adequate 6=⇒ Nχ = adequate, (232)

and neither descriptive adequacy nor normative defensibility entails a determinate claim about ultimate
ontology. Equation 232 prevents formal explicitness from functioning as a substitute for empirical evi-
dence or normative argument.

22.2 Type Correctness, Compositional Consistency

The first verification obligation concerns type discipline. Paper I has introduced concept families whose
members belong to different formal domains: subject-spacetimes, manifestations, epistemic reconstruc-
tions, ToM objects, evaluative judgments, authorization records, asymmetry records, local algebras, op-
erators, history complexes, and emergent relations. A valid formula must preserve those distinctions.
An operation defined on a manifestation record cannot be applied to a relational object unless an explicit
map relates the two. A partial transformation cannot be used outside its declared domain. An action-
provenance relation cannot be subtracted from a trust record merely because both are associated with
one interaction.

For a finite expression E built from the paper’s symbols, let TypeOKχ(E)mean that every primitive
and derived operation in E is applied to an object in its declared domain, that every composition has
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matching interfaces, and that every equality or equivalence compares objects whose types admit the re-
tained comparison. The predicate is intentionally syntactic-relative-to-semantics: a formally well-typed
expression can remain substantively inappropriate if the empirical interpretation of its symbols is poor.

Composition requires an additional check. Consider two partial transformations Φ1 : D1 ⇀ C1 and
Φ2 : D2 ⇀ C2. The composite Φ2 ◦Φ1 is defined only on configurations x ∈ D1 for which Φ1(x) ∈ D2.
A verification pass must therefore test the realized composition domain rather than merely confirm that
both transformations exist in the model. The same burden applies to procedure composition, history
gluing, interface transport, algebra embeddings, and cross-level reconstruction.

Historical tracking adds another layer. A comparison betweenXt andXt′ requires a declared tracking
relation or continuation criterion. Repeated labels do not establish persistence. If a subject boundary, role,
trust relation, or norm is claimed to persist, the model must state what makes the later object count as
the continuation of the earlier one. This requirement is especially important under refinement, coarse-
graining, role change, and topology-sensitive history reconstruction.

The formal consistency audit should therefore include at least the following checks: symbol defini-
tion before use; domain and codomain; total versus partial status; resolution index; reality-level status;
subject-relative epistemic index where relevant; historical tracking relation; composition domain; equiv-
alence relation used for comparison; and assumptions needed by any stronger algebraic specialization.
These obligations operationalize the concept-audit protocol introduced in Section 7.

22.3 Finite Reproducibility

The second verification layer asks whether the formal objects can be instantiated and checked on finite
examples. Section 20 supplied five conceptual test histories. A stronger computational realization can en-
code a finite labelled 2-complex, local manifestation records, partial procedure maps, action-provenance
relations, authorization states, and local algebraic transformations in data structures or matrices where
the chosen carrier supports them.

Finite reproducibility is useful because it exposes mistakes that remain difficult to detect in sym-
bolic prose. A partial map can be evaluated on every retained domain element. Two action orders can
be compared directly. A proposed gluing can be checked for boundary compatibility. A local algebra
embedding can be tested for homomorphism properties. A finite history family can be enumerated. A
coarse-graining map can be checked against a declared equivalence. These checks do not require the
substantive model to be empirically true.

Let Ifinχ denote a finite instantiation and let Q denote a formally stated query, proposition, or diag-
nostic. For two independent executions r1 and r2 under the declared encoding, write their outputs as
Outr1(Q) and Outr2(Q). The reproducibility condition can then be written schematically as

Reprχ(Q; Ifinχ ) ⇐⇒ Outr1(Q) ≈χ
Q Outr2(Q). (233)

Equation 233 states the finite reproducibility condition relative to the declared encoding. The equiva-
lence≈χ

Q allows representationally irrelevant differences such as ordering of stored records or alternative
identifiers where the mathematical result is unchanged.

Reproducibility should remain separate from empirical calibration. A perfectly reproducible compu-
tation can implement an empirically unmotivated encoding. Conversely, an empirically well-motivated
qualitative study can resist reduction to a convenient finite matrix. The value of finite checking is nar-
rower: it establishes that the declared formal consequences actually follow in the chosen finite represen-
tation.

22.4 Representation Robustness

Many central objects in Paper I depend on representational choices made before calculation begins.
These include the resolution κ, subject boundaries, the retained dyadic window, cell decomposition,
action individuation, manifestation coding, equivalence criteria, ToM content types, value dimensions,
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trust domains, local algebra classes, history boundaries, refinement rules, and the threshold or witness
conditions used for emergence. A conclusion that changes under small and substantively reasonable
changes in these choices should be reported as representation-sensitive.

Let Pχ = {p1, . . . , pm} denote an admitted family of representation specifications. Each p ∈ Pχ

induces an instantiated model Mp and a retained conclusion Qp. A nonmetric robustness predicate can
be defined by

Robχ(Q;Pχ) ⇐⇒ Qp ≈χ
Q Qp′ for all admitted p, p′ ∈ Pχ, (234)

where ≈χ
Q is a declared equivalence relation on the conclusion type. Equation 234 avoids assuming a

numerical distance among representations. If a metric or ordered discrepancy is substantively justified
in a particular application, a stronger sensitivity measure may be introduced there.

Robustness can fail in informative ways. A trust-emergence result may depend on whether one
episode is coded as a correction or as a new action. An asymmetry classification may disappear when
the retained dimension changes. A provenance reconstruction may change when an earlier interaction
enters the historical window. A role-stabilization claim may depend on the temporal resolution used
to distinguish repeated manifestations. Such failures do not automatically invalidate the model; they
identify which conclusions belong to the chosen representation rather than to a broader equivalence
class of reasonable encodings.

At least four families of sensitivity deserve explicit reporting in later applications. Boundary sen-
sitivity concerns subject and dyadic-system boundaries. Resolution sensitivity concerns refinement and
coarse-graining. semantic sensitivity concerns coding of manifestations, actions, judgments, and roles.
formal sensitivity concerns the choice of algebra, equivalence, ordering, topology, or emergence criterion.
These families need not be reducible to one robustness score.

22.5 Empirical Calibration

Empirical application begins with manifestations and records, not with pre-labelled GR objects. Inter-
views, observed interactions, documents, logs, institutional records, sensor measurements, or other data
sources do not arrive already partitioned into subject-spacetimes, need judgments, action-provenance
structures, authorization states, trust relations, local algebras, or emergent norms. Those objects have to
be constructed through a declared empirical specification.

This distinction can be represented by a two-stage calibration architecture. Let Dobs denote the re-
tained observed material. A coding map first produces a manifestation/data record,

χζ : Dobs ⇀ M̂ζ , (235)

Equation 235 defines the first empirical coding stage. Here ζ denotes the empirical specification, in-
cluding sampling, segmentation, coding rules, uncertainty handling, and resolution. A reconstruction
relation then maps coded manifestations into one or more admissible relational-model candidates,

ρemp
ζ : M̂ζ ⇒ R̂AB,ζ . (236)

The double arrow in Equation 236 is important. The data may support more than one relational recon-
struction. Empirical calibration should preserve that multiplicity rather than force every manifestation
pattern into one hidden-state estimate.

The calibration architecture mirrors the three-level discipline of Section 5. Observed manifestations
do not become relational reality simply because they are measured reliably. A signed consent form, for
example, can be observed with high confidence while the relational status of consent remains contestable
because refusal capacity, information, dependence, or scope remain uncertain. A repeated supportive
gesture can be manifest while the action’s provenance remains underdetermined. An expressed claim of
trust can be recorded while the relational efficacy criterion for emergent trust remains unsatisfied.

Empirical use therefore requires a declared evidence policy for each formal object. The policy should
state what observations count as manifestations, which inferences are used to construct relational records,
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how subject-relative interpretations are represented, which uncertainties remain unresolved, and what
observations could challenge the proposed reconstruction. The formalism becomes empirically useful
only when these mappings are explicit enough to be criticized and revised.

22.6 Observational Equivalence, Identifiability

The distinction between relational and manifestation realities creates an unavoidable identifiability prob-
lem. Different relational configurations can produce similar manifestations, while one relational configu-
ration can produce different manifestations across contexts. An empirical model should therefore report
when the available observations fail to distinguish among materially different relational reconstructions.

Let I1 and I2 denote two instantiated relational models under the same empirical specification ζ.
Let Oζ denote the forward manifestation/observation map used to derive predicted observation records.
Define observational equivalence by

I1 ∼obs,ζ I2 ⇐⇒ Oζ(I1) ≈ζ
M Oζ(I2), (237)

where ≈ζ
M is the declared equivalence on predicted manifestation records. If I1 and I2 differ on a rela-

tional object relevant to the research question while satisfying Equation 237, that object is not identifiable
from the retained observations under ζ.

Several objects in Paper I are especially vulnerable to non-identifiability. Action provenance can
remain ambiguous even when the action itself is observed. A supporter role can be publicly manifest
while the subject’s self-identification with that role remains unclear. Trust and strategic compliance
can produce similar short-term behavior. Consent and acquiescence can share a manifestation. Shared
vocabulary and merely coordinated wording can be difficult to distinguish. A history-generated norm
and coincident private judgments can look similar in a single snapshot.

Identifiability can improve through additional historical, comparative, or intervention evidence, but
the formalism does not assume that every latent relational object can eventually be recovered. Some
distinctions may remain underdetermined relative to the available manifestations. Reporting that under-
determination is a successful outcome of the model, not a failure of formalization.

22.7 Normative Validation Limits

Paper I formalizes normative judgments, shared norms, standing, authority, obligation records, legiti-
macy attributions, and authorization histories. The existence of these objects inside a model does not
establish that their content is normatively correct. The paper has maintained the distinction between
normative formation and normative validity precisely to prevent that inference.

Let FormN,χ(X) denote that a normative object X has been successfully formed, tracked, or recon-
structed under specification χ, and let ValidN,η(X) denote a validity judgment under an independently
declared normative framework η. The formal separation is

FormN,χ(X) 6=⇒ ValidN,η(X). (238)

Equation 238 records the non-entailment between normative formation and normative validity. A stable
shared norm can be unjust. A widely recognized authority can lack legitimacy. A formally valid consent
procedure can remain ethically problematic under a richer account of dependency or information. A trust
relation can support harmful coordination. A role can be mutually recognized while constraining later
possibilities in objectionable ways.

Conversely, a normatively defensible action can remain weakly manifested, socially contested, or
relationally unstable. Normative validity therefore cannot be inferred from prevalence, persistence, in-
stitutionalization, shared vocabulary, or relational efficacy alone. Later ethics and justice papers must
supply the substantive criteria that Paper I deliberately withholds.

This limit also applies to the finite illustrations. The examples demonstrate that the formal archi-
tecture can distinguish agreement, divergence, provenance ambiguity, delayed consequences, and role
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reorganization. They do not rank the examples morally. Any later ranking must specify the normative
dimensions retained, the relation among them, the standing of affected subjects, and the reasons that
justify the comparison.

22.8 Ontological Interpretation Limits

The dyad’s mathematical realization remains subject to ontological suspension. A labelled 2-complex
can represent history-bearing relational organization without implying that social reality is fundamen-
tally cellular. A local algebra can organize admissible quantities or transformations without implying
that relational reality is fundamentally a C∗-algebra. A spin-foam-inspired history family can represent
alternative labelled histories without implying quantum geometry. An operator representation can make
composition calculable without proving that action is ontologically an operator.

The same restraint applies when a formal structure predicts or organizes observations well. Empirical
fit can support the adequacy of a representation for a research purpose. It does not establish identity
between the represented social process and the mathematical ontology from which the formal tool was
historically borrowed. The inferential gap can be stated schematically as

Adeqχ(F,D) 6=⇒ OntId(F,O), (239)

where F is a formal representation,D is the retained empirical domain, andO denotes ultimate ontology.
Equation 239 is not a theorem about metaphysics; it records the methodological discipline adopted by
the GR programme.

Ontological suspension is compatible with substantive comparison among representations. One rep-
resentation can preserve history better, expose action provenance more clearly, support better finite
checking, or fit observations more robustly than another. Such comparisons concern analytical ade-
quacy. They leave open whether any successful formalism captures the ultimate mode of being of the
represented relation.

22.9 Dyadic Boundary, External Structure

Theminimal dyad is an analytical boundary, not a claim of causal closure. Real volunteer relations can be
embedded in families, organizations, communities, markets, states, professional regimes, infrastructures,
cultural traditions, legal orders, donor structures, and broader histories. Those external relations can
shape the capacities, manifestations, norms, resources, and action families available to A and B.

The dyadic model can represent such influence only indirectly unless the external structure is explic-
itly added. Let Kκ

AB denote the retained dyadic subconfiguration inside a wider represented spacetime
Kκ. Its external interface can be recorded schematically as

∂extKκ
AB := Intκ

(
Kκ

AB, Kκ \ Kκ
AB

)
, (240)

where Intκ is an application-specific interface construction. Equation 240 does not require a set-theoretic
complement interpretation when the represented complex uses overlapping substructures; the notation
marks the external relations omitted by the local dyadic closure.

A dyadic conclusion becomes fragile when omitted external structure carries the generative burden of
the phenomenon being explained. Apparent A-to-B authority may actually derive from an organization.
B’s refusal capacity may depend on material alternatives supplied by a third party. A shared vocabu-
lary may have been inherited from a community rather than generated inside the dyad. Reputational
effects can depend on observers. Resource asymmetry can be produced by institutions. In such cases
the dyadic model remains useful as a local projection, but a triadic or wider representation is required
for explanation.

The boundary therefore generates a reporting obligation. An empirical application should state which
external relations are held fixed, ignored, summarized as background conditions, or explicitly represented
through interface variables. Paper II will relax the dyadic restriction by introducing third-party positions
and genuinely triadic structures.
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Table 25: Selected failure conditions for the dyadic formalism.
Failure mode Diagnostic condition Consequence for the model

Type failure operation applied outside its declared
domain or to an incompatible object
type

expression is formally invalid before
substantive interpretation

Definedness failure partial transformation is treated as
total or a composition is used outside
its realized domain

procedure/history claim is
unsupported

Tracking failure persistence is inferred from repeated
naming without a historical
continuation relation

subject, role, norm, trust, or other
trajectory claim is underdetermined

Level collapse relational structure is identified
directly with one manifestation or
reconstruction

three-level architecture is violated

ToM overreach A’s reconstruction of B is treated as
B’s actual state without independent
warrant

epistemic claim exceeds available
access

Provenance overreach action genesis is assigned uniquely
where several provenance
reconstructions remain admissible

authorship/motivation claim is
non-identifiable

Authorization overreach consent, standing, or authority is
inferred from one manifestation
while scope/capacity/dependency
remain unresolved

intervention status is insufficiently
supported

Commensurability
overreach

typed asymmetries or value records
are aggregated without a justified
common order or metric

scalar ranking is formally unearned

Algebraic overreach C∗-,W ∗-, Hilbert-space, field, or
commutator structure is introduced
without the required assumptions

borrowed mathematics exceeds the
GR object actually defined

Emergence overreach persistence, organization, or efficacy
witness is missing

candidate trust/norm/role/partnership
remains a summary label rather than
an emergent record

Representation fragility retained conclusion changes across
reasonable encodings without being
reported

claim is more
representation-dependent than stated

Empirical
underdetermination

distinct relational models remain
observationally equivalent

latent relational object is not identified
by the retained evidence

Normative overreach formation, agreement, efficacy, or
persistence is treated as validity

ethical/justice conclusion requires
independent premises

Ontological overreach successful mathematical
representation is identified with
ultimate ontology

claim exceeds ontological suspension

Dyadic leakage omitted third-party or institutional
relations carry essential explanatory
structure

local dyad is descriptively incomplete
for the research question

Illustrative overreach finite toy example is treated as
empirical confirmation

calculability is mistaken for evidence

22.10 Failure Conditions, Falsifiability

A preliminary formal programme should state how its claims can fail. Table 25 summarizes recurrent
failure modes. Some are formal, some representational, some empirical, and some interpretive. Their
separation matters because different failures require different repairs.

The table makes the formalism falsifiable in a broad methodological sense: proposed instantiations
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can fail typing, coherence, robustness, identifiability, or empirical comparison. Domain-specific empir-
ical hypotheses can be falsified more narrowly once they specify predicted manifestations, admissible
alternatives, and rejection criteria. Paper I itself does not claim a universal empirical law whose falsifi-
cation could be reduced to one statistical test.

Failure can also be productive. If a field realization fails overlap coherence, the model may need
only regional records. If action provenance remains non-identifiable, the empirical conclusion can be
restricted to manifested action and attributed meaning. If a trust-emergence criterion fails, the model
can retain repeated expectation without calling it trust. If a 2-complex encoding is highly representation-
sensitive, another history representation may be preferable. The framework is designed so that such
narrowing is available without abandoning the entire programme.

22.11 Verification Protocol, Programme Interface

The preceding analysis can be condensed into a reusable protocol for later applications. For each instan-
tiated dyadic model, the researcher should record:

1. the declared analytical resolution, subject boundary, historical window, and external interfaces;

2. the type, domain, codomain, partiality, and reality-level status of every major object;

3. the tracking relations used to compare objects across history;

4. the composition domains and equivalence relations used by procedures, operators, histories, and
refinements;

5. the finite realization or calculation used to check stated formal consequences, where such a real-
ization is available;

6. the admitted family of reasonable representation choices and the robustness of retained conclusions
across that family;

7. the empirical coding map from observations to manifestation records and the reconstruction rela-
tion from manifestations to candidate relational models;

8. identifiability limits, including observationally equivalent alternatives;

9. the normative premises required for any claim of legitimacy, justice, obligation, permissibility, or
ethical success;

10. the ontological status of the formal language, including which interpretations remain suspended;

11. the failure conditions and observations that would narrow, revise, or reject the proposed instantia-
tion.

The protocol clarifies the research status of Paper I. The manuscript supplies a formal vocabulary and
a layered verification architecture. It does not supply one universally privileged empirical coding, one
complete normative theory, or one final ontology. Its strongest contribution lies in making those later
commitments explicit enough that they can be compared rather than hidden inside apparently simple
terms such as “support,” “need,” “consent,” “trust,” or “good.”

The remaining sections therefore have a narrower role. The next section will locate the present ar-
chitecture within the wider volunteer/aid research programme and identify the formal objects inherited
by later papers. The conclusion will then summarize the dyadic formalism without converting its prelim-
inary representational achievements into empirical, normative, or ontological closure.
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Table 26: Research interfaces for the formal, metaphysical, psychoanalytic, and aesthetic extensions.
Later paper Principal Paper I inheritance New burden

Triadic
formalism

subject-spacetimes, manifestation, ToM,
procedure, provenance, asymmetry,
emergence

third position, mediation, witness,
brokerage, public recognition,
accountability, genuinely triadic structure

Subject
co-formation

history-bearing subjects, role trajectories,
feedback, emergent relations, cross-level
revision

criteria for subject reconstitution, boundary
change, value migration, co-evolution,
generative-capacity transformation

Psychoanalytic
inquiry

action provenance, relational positions,
self/other reconstruction, supporter-side and
coupled genesis hypotheses

lack, desire, fantasy, identification,
repetition, symbolic investment, alterity
tolerance

Aesthetic
support

manifestation structure, pre-explicit
differentiation, aesthetic judgments,
historical revision

aesthetic salience, sensibility, relational
form, cultivated judgment, shared aesthetic
vocabulary, aesthetic validity

23 Subsequent Volunteer-Relation Research Interfaces

This section specifies how later papers can inherit the dyadic formalism without treating formal avail-
ability as substantive completion. Its role is architectural. Paper I has supplied typed objects for history-
bearing subjects, three-level reality, manifestation, epistemic reconstruction, theory of mind, action
provenance, procedure, evaluative formation, authorization, asymmetry, local algebraic dynamics, his-
torical composition, emergence, and finite realization. Later inquiries may reuse those objects while
adding their own explanatory or normative commitments.

For each later paper Pj , let the research interface at resolution κ be

Iκ1→j :=
(
Hκ

j ,Aκ
j ,Uj

)
, (241)

where Hκ
j contains inherited objects and methodological disciplines, Aκ

j contains the additional struc-
tures required by the later inquiry, and Uj records questions intentionally unresolved by Paper I. Equa-
tion 241 is organizational rather than algebraic. Its governing discipline is

formal availability 6=⇒ substantive resolution. (242)

Equation 242 states the scope restriction that governs every later interface. A trust record therefore does
not settle justified trust, an authority record does not settle legitimate authority, and an aesthetic judgment
record does not settle aesthetic value.

Tables 26 and 27 summarize the principal inheritances and new burdens.

23.1 Triadic Relational Extension

Paper II introduces a third history-bearing subject or positionwhose presence canmediate, witness, autho-
rize, translate, broker, or publicly recognize the relation between the first two. Pairwise dyadic records
remain reusable, but the new inquiry must identify structures not recoverable from the three pairwise
projections alone, including mediation, reputation, triadic closure, third-party accountability, coalition,
and indirect trust. The point of the extension is therefore genuinely triadic organization rather than an
additional node attached to an unchanged dyadic grammar.

23.2 Subject Co-Formation

Paper III inherits the history-bearing subject-spacetimes, role trajectories, feedback structure, emergent
relations, and cross-level revision maps. Its new burden is metaphysical and dynamical: it must state
when a relational change counts as a transformation of the subject rather than merely a change in a
relation incident on an otherwise stable subject. It must also analyze co-evolution of subject boundaries,
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Table 27: Research interfaces for the normative, political-economic, and historical-dynamical exten-
sions.
Later paper Principal Paper I inheritance New burden

Relational
justice

need/value judgments, authorization,
recognition, dependency, standing, typed
asymmetry, history

distributive, procedural, recognitional,
epistemic, and relational justice criteria

Volunteer
ethics

provenance, uncertainty, ToM,
consent/refusal, authority, consequence,
revision

duties, permissions, restraint,
supererogation, competence limits,
responsibility, paternalism, ethical
revisability

Political
economy

resources, dependence, authority, generative
capacity, algebraic/history structures

donors, organizations, labor, institutions,
symbolic/material capital, accumulation,
field-level power mechanisms

Historical
dynamics

path dependence, continuation families,
trust/recognition records, emergent roles,
2-complex histories

relational nucleation, propagation,
stabilization, institutionalization, long-run
trust dynamics, heterogeneous value
formation

practical horizons, values, and generative capacities while preserving the distinction between model-
relative subject tracking and ultimate ontology.

23.3 Psychoanalytic Relational Positioning

Paper IV inherits provenance, role positions, self/other reconstruction, repetition-sensitive history, and
the preliminary hypotheses of relational lack and coupled genesis. It must add a theory of desire, fan-
tasy, identification, symbolic positioning, repetition, and the relation between articulated motive and less
accessible generative structure. The later paper can therefore test whether helper/supportee positions per-
form subject-organizing work without converting every volunteer action into disguised self-interest or
importing psychoanalytic concepts as unexamined primitives.

23.4 Aesthetic Support Relations

Paper V inherits manifestation structure, pre-explicit aesthetic differentiation, explicit aesthetic judg-
ments, and their recursive historical relation. It must develop the substantive aesthetics of timing, tact,
restraint, rhythm, spatial form, dignity, awkwardness, intrusion, and cultivated sensibility, together with
criteria for aesthetic validity and disagreement. The central open question is how relational form be-
comes aesthetically salient before explicit articulation and how stabilized aesthetic vocabularies later
reorganize perception and support practice.

23.5 Relational Justice

Paper VI inherits the typed records needed to formulate justice questions: need and value judgments,
procedure, recognition, authorization, dependency, standing, asymmetry, and historical consequence. It
must supply normative criteria for distributive, procedural, recognitional, epistemic, and relational jus-
tice and specify how heterogeneous considerations are related without presupposing one scalar justice
function. A favorable outcome in one B-relative dimension can therefore remain compatible with prob-
lematic dependency, recognition, or refusal conditions until a substantive justice theory evaluates the
combination.
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23.6 Volunteer Ethics

Paper VII inherits action provenance, epistemic uncertainty, theory of mind, consent/refusal, standing,
authority, consequence, and revisability. It must determine duties, permissions, supererogation, restraint,
competence limits, responsibility, paternalism, and conditions of appropriate withdrawal. The formal
non-entailments already established in Paper I become constraints on ethical reasoning: a favorable
supporter-relative judgment concerning B does not itself confer authority, and capacity to act does not
itself establish permission.

23.7 Political-Economic Power Structure

Paper VIII expands the dyad to donors, organizations, labor relations, states, markets, infrastructures,
symbolic and material capital, credentialing, access control, and accumulation. Paper I supplies local
records of resources, dependence, authority, generative capacity, and trajectory change; the later paper
must explain when these differences become persistent power mechanisms and how volunteer support re-
distributes capacities and burdens across a larger institutional configuration. The visible A–B interaction
is therefore treated as locally focal rather than politically or economically self-contained.

23.8 Historical Relational Dynamics

Paper IX inherits ordered composition, path dependence, changing continuation families, memory, de-
layed consequence, feedback, emergent trust, shared vocabulary, role stabilization, and labelled histories.
Its new burden is stronger temporal mechanism: relational nucleation, amplification, diffusion, stabiliza-
tion, institutionalization, dissolution, heterogeneous value formation, and the passage from local dyadic
history to wider relational systems. Long-run significance may therefore exceed immediate material ef-
fect, but the mechanism and scale of that amplification must be established rather than inferred from the
dyad alone.

23.9 Programme-Level Dependency Structure

The resulting programme is connected by formal inheritance without forming one deductive chain. A
schematic dependency relation is

P1 ⇝ P2,

P1 ⇝ P3 ⇝ P4,

(P1, P3)⇝ P5,

(P1, P3, P4, P5)⇝ P6, P7,

(P2, P3, P4, P5)⇝ P8,

(P1, P2, P3, P5, P6, P7, P8)⇝ P9,

(243)

Equation 243 records the programme-level inheritance structure, where⇝ denotes research dependence
or inheritance rather than logical entailment. Later papers may revise an inherited object, reject a pro-
visional representation, or expose a limitation in Paper I. The programme therefore requires conceptual
stability without rigidity: shared terms should retain their typed distinctions unless a later inquiry gives
an explicit reason to modify them.

This interface architecture permits the conclusion to synthesize the dyadic formalism without reopen-
ing the substantive programmes reserved for later work.

24 Conclusion

This section consolidates the formal architecture developed for the minimal dyadic volunteer relation.
Its role is synthetic: it restates the principal analytical commitments, the strongest formal results, and the
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limits that remain after the full construction. No new ontology, normative criterion, or dynamical law is
introduced here.

The paper began from a compact proposition that ordinarily appears transparent:

A
a−→ B. (244)

Equation 244 seems to require only an actor, an action, and a recipient. The analysis has shown that it
already presupposes subject individuation, action attribution, supportee positioning, judgments of need
and value, some authorization structure, and partial epistemic access to a historically constituted relation.
Paper I has made those presuppositions explicit rather than treating them as primitives.

The first contribution is the subject-and-reality architecture. The focal subjects are represented at a
declared resolution through history-bearing subconfigurations Kκ

A and Kκ
B within a coupled dyadic con-

figuration Kκ
AB . Supporter and supportee are therefore relational positions rather than exhaustive identi-

ties. Their boundaries, overlaps, and continuities are representation-dependent and historically trackable.
The same architecture is governed by the three GR reality levels: ultimate ontology remains suspended;
relational reality carries the positive model of persistent and causally or generatively efficacious struc-
tures; manifestation reality records the context-dependent forms through which those structures become
expressed, accessible, or actionable. Subject-relative reconstruction is built from manifestations and his-
tory without being promoted to a fourth reality level. The mapping between relational and manifestation
realities can itself change across the dyadic trajectory.

The second contribution is a relational epistemology of support. Mutual visibility was separated from
uptake, interpretation, belief, confidence, memory, joint acknowledgment, and recursive theory of mind.
A and B therefore act through historically conditioned reconstructions of one another rather than through
transparent access. The same discipline extends to action: an action was reconstructed through pro-
cess individuation, attribution, intention, execution, initiation, provenance, manifestation, consequence,
and retrospective revision. The provenance record Πκ(a) can encode self-initiated, supportee-elicited,
jointly negotiated, norm-mediated, role-mediated, affectively conditioned, historically sedimented, or
distributed genesis without requiring one hidden motive to exhaust the explanation.

The third contribution is the procedural and evaluative architecture. Support was represented as a
partially ordered and only partially composable history of encounter, inquiry, request, offer, clarification,
negotiation, authorization-related manifestation, refusal, execution, monitoring, feedback, correction,
withdrawal, handover, and termination. Need, goodness, aesthetic judgment, and normative judgment
were kept distinct while remaining historically coupled. A’s judgment of B’s need need not coincide
with B’s self-judgment; a positive value judgment can vary by subject, target, dimension, and horizon;
manifestation can become aesthetically salient before explicit articulation; and a stabilized norm can
remain normatively contestable. Consent, refusal, standing, and authority were then represented as typed
relations whose scope and operative conditions depend on capacities, information, dependency, history,
and later revision.

These distinctions support a disciplined treatment of asymmetry. Information, epistemic access, com-
petence, resources, recognition, interpretation, dependency, communication, refusal capacity, exit capac-
ity, authority, generative capacity, and normative influence can differ independently. The paper therefore
retains the non-entailment chain

difference 6=⇒ typed asymmetry 6=⇒ power 6=⇒ injustice, (245)

Equation 245 therefore requires stronger political or normative claims to supply additional structure
rather than inherit it from mere difference.

The fourth contribution is compositional. The model does not require one primitive global phase
space, Hilbert space, metric, or utility scale. Local regions can receive algebraic carriers where the appli-
cation warrants them; substantive transformations can be lifted only after their domains and codomains
are specified; and strongerC∗-,W ∗-, GNS-, completely-positive-, or quasi-local structures enter only as
justified specializations. Historical sequence sensitivity is meaningful before a commutator is. Ordered
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composition therefore carries the primary burden, while noncommutativity is introduced only after both
orderings inhabit a common algebraic structure.

The fifth contribution is the integration of history and emergence. The integrated stage record per-
mits subject-spacetime, manifestation mappings, epistemic access, theory of mind, procedure, evalua-
tive records, authorization, asymmetry, continuation families, and local algebraic structure to change
together or separately. Memory can be revised, consequences delayed, predictions corrected, and admis-
sible operations reorganized. Trust, distrust, expectation, recognition, reciprocity, dependence, standing,
authority, obligation records, shared vocabulary, shared norms, role stabilization, and partnership can
then be classified as model-relative emergent structures when the declared specification establishes suf-
ficient persistence, organization, and causal or generative efficacy. Emergence remains historical: such
structures can weaken, dissolve, reopen, or change type.

The labelled 2-complex and spin-foam-inspired sections supplied concrete realizations of this archi-
tecture. They provide subject subcomplexes, interfaces, cellular supports, boundary data, alternative
continuations, refinement, coarse-graining, labelled internal histories, and partial gluing. Their role is
representational. A 2-complex is not asserted to be the ontology of a person; a spin-foam-inspired history
does not make a volunteer relation quantum gravitational; and a history weight acquires probabilistic
or quantum meaning only if additional assumptions justify that interpretation. The finite illustrations
showed that requested support, unsolicited intervention, joint action, delayed consequence, and repeated
role reorganization can all be represented while preserving these distinctions and without imposing one
global welfare scalar.

The discussion developed several hypotheses only to the point required by the foundational architec-
ture. Relational lack, supporter-centered genesis, supportee-centered genesis, coupled genesis, self–other
relational nonseparability, and the aesthetics of supporting remain interfaces for later papers. The formu-
lation that self and other are distinguishable without being relationally separable preserves both relational
constitution and analytical distinction. It permits later metaphysical and psychoanalytic inquiry without
reducing volunteering to supporter self-interest or erasing the difference between A and B.

The verification architecture sets the corresponding limits. Formal consistency does not establish
empirical identification; reproducibility inside a finite realization does not remove coding or boundary
uncertainty; relational stability does not establish justice; and successful mathematical representation
does not settle ontology. The dyadic boundary is likewise analytical rather than causally closed. Or-
ganizations, communities, states, markets, families, professions, technologies, and wider histories can
condition every component of the dyad even when they are not represented as focal subjects.

Within those limits, Paper I has completed its intended foundational task. Equation 244 can now
be read as a compressed manifestation of a history-bearing, three-level, epistemically partial, procedu-
rally articulated, evaluatively revisable, asymmetry-sensitive, and compositionally dynamic relational
system. The contribution is therefore a disciplined starting language rather than a completed theory of
volunteering. By making the assumptions surrounding subject, action, knowledge, value, authorization,
asymmetry, history, and emergence explicit and revisable, the paper provides a common formal basis on
which the subsequent triadic, metaphysical, psychoanalytic, aesthetic, justice, ethics, political-economic,
and historical studies can build or against which they can argue.
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