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Abstract

This paper develops a formal framework for representing trajectories through Lacan’s Graph
of Desire as generatively produced symbolic structures. The analysis proceeds at two resolutions.
A coarse representation uses the registers of the Real, Symbolic, and Imaginary to define register-
level trajectory languages, while a finer representation reconstructs traversals through the positions,
mathemes, and relations of the Graph of Desire itself. The relation between these levels is treated
through projection and coarse-graining, allowing distinct fine-grained derivations to share the same
register-level representation.

Rather than presupposing a single privileged generative formalism, the paper examines several
families of generative models, including finite-state and regular grammars, context-free and proba-
bilistic grammars, weighted and context-dependent formalisms, graph-based approaches, and neural
P systems. These formalisms are evaluated according to the structural properties they preserve, in-
cluding admissible traversal, recursive generation, recurrent symbol production, derivational history,
contextual dependence, and temporally evolving internal configurations. Particular attention is given
to the distinction between a generated symbolic word, the derivational process that produces it, and
the historically situated psychoanalytic trajectory to which it may be interpreted as corresponding.

The resulting framework treats formal grammar as a disciplined language for comparing multiple
resolutions and mechanisms of trajectory generation. It does not identify a formal model with the
causal mechanism of subjectivity. The contribution is therefore limited to a structured reconstruc-
tion of Lacanian traversal, an explicit relation between coarse and fine trajectory languages, and a
comparative account of the generative formalisms available for representing their production.

Keywords: Lacan; Graph of Desire; generative grammar; psychoanalytic trajectories; formal languages;
probabilistic context-free grammar; neural P systems; coarse-graining; recursive generation; psychoana-
lytic formalization.
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Discussion Paper Note

This paper is a formal and conceptual investigation of generative models for representing traversal
through Lacan’s Graph of Desire. Its purpose is to develop a disciplined language for describing how
psychoanalytic trajectories may be generated, represented at different levels of resolution, and compared
across different grammatical formalisms. The paper does not claim that Lacan formulated the Graph of
Desire as a generative grammar, nor that any particular formal grammar identifies the causal mechanism
through which human subjectivity is generated.

The analysis begins from a distinction among three objects:

generated symbolic trajectory, formal generative model, underlying psychoanalytic process.

These objects may be related without being identified. A formal grammar can describe a family of
admissible trajectories even when the process that produces those trajectories possesses a richer internal
organization than the grammar itself. Conversely, a highly expressive computational model does not
acquire psychoanalytic significance merely from its expressive power.

The paper therefore treats generative grammar in a broad formal sense. Regular grammars, finite-
state models, context-free grammars, probabilistic context-free grammars, weighted grammars, context-
dependent and attributed formalisms, graph-based systems, and/neural P systems provide different rep-
resentational resources. Their relevance depends upon the structural property under investigation. No
single formalism is assumed in advance to be the unique or'complete grammar of psychoanalytic subjec-
tivity.

A central methodological principle of the paper is consequently:

The complexity of a generative formalism should.be justified by the psychoanalytic distinc-
tions that the formalism is required to preserve.

A relatively simple grammar may be sufficient for the analysis of a relatively coarse trajectory. A
richer process model may become useful when the analysis requires internal configuration, history de-
pendence, parallel rule application, recursive elaboration, or distinctions among repeated appearances of
the same observable symbol.. Increased expressive power is therefore treated as an analytical resource
rather than as evidence of greater psychological truth.

The paper develops this principle through two principal levels of representation. At the coarse level,
the Real, Symbolic, and Imaginary provide a minimal trajectory alphabet,

ZRSI = {R, S, I}.

This representation permits register-level words such as

IRSSI

and allows the analysis of ordering, repetition, recurrence, and other properties visible at the level of
register coding. Such a representation can remain useful even when it suppresses distinctions present in
the fuller Lacanian structure.

At the finer level, the paper reconstructs a formal vocabulary from Lacan’s Graph of Desire. The
relevant positions, mathemes, pathways, crossings, and directional relations must be established from
Lacanian sources before their formal roles are fixed. The resulting formal structure is therefore not
introduced as a literal transcription of Lacan into mathematics. It is a source-constrained reconstruction
whose adequacy depends upon how faithfully it preserves theoretically relevant distinctions in the graph.

The relation between the two levels may be represented schematically as

m
I == Trs,



where I';, denotes a space or language of fine-grained Lacanian itineraries and I'rs; denotes their
coarser register-level representations. The precise mathematical status of IlIrgy is developed only after
the formal objects on both sides have been specified.

This projection is generally many-to-one. Distinct fine-grained trajectories may therefore satisfy

"M # V2, Hrsi(y1) = rsi(72)-

The resulting loss of information is analytically significant. A coarse RSI word can preserve the
order of register traversal while suppressing the Lacanian positions, derivational histories, and contextual
distinctions through which that trajectory was generated. The paper consequently treats coarse-graining
as a controlled reduction in formal resolution rather than as a replacement of one “incorrect” model by a
more complicated “correct” one.

A second distinction concerns derivations and their observable outputs. Let a formal generative
system evolve through a sequence of configurations,

COZ>01:>02:>"-.

An observation or interpretation map may associate these configurations with symbols or structural
positions,

p(Cr) = ot

The resulting symbolic trace,

000102 - -+,

records one aspect of the generative process. The trace does not necessarily determine the complete
sequence of internal configurations that produced it.
This distinction is particularly important for recurrent trajectories. If

p(Cty) = p(Ct,) = 1,

it does not follow that

Ctl — CtQ'

A return to the same observable register may therefore occur while the underlying formal configura-
tion has changed. The paper accordingly maintains a strict distinction among repeated symbols, recurrent
trajectories, register-level cycles, and genuine closure of an underlying state or configuration space.

The word

IRSSI

may, for example, display a return to the Imaginary at the level of register coding. Such a return
does not establish that the subject has returned to an identical psychoanalytic state. It also does not
establish the existence of a closed orbit in the continuous state-space sense developed in later work. The
present paper remains concerned primarily with discrete generation, derivation, traversal, and symbolic
observation.

This distinction also clarifies the role of probabilistic grammars. A probabilistic context-free gram-
mar may assign probabilities to derivations or generated words. Such a model can be analytically useful
even if the process responsible for producing those trajectories is not itself a probabilistic context-free
grammar. Similarly, a regular grammar may provide an adequate finite-state abstraction of local traversal
while omitting historical or configurational information.

Neural P systems occupy a different representational position. Their configuration-based evolution
provides a possible formal language for temporally unfolding generation in which repeated observable



symbols may arise from different internal configurations. The use of such systems in this paper does not
attribute neural P-system computation to Lacan, nor does it identify formal “neurons” with biological
neurons or Lacanian positions with neurophysiological states. The correspondence, where introduced,
is a formal representation whose conceptual role must be stated explicitly.

The paper therefore permits several generative descriptions of the same trajectory family. A regular
grammar may emphasize local admissibility. A context-free grammar may emphasize derivational hier-
archy. A probabilistic grammar may represent distributions over derivations. An attributed or context-
dependent system may retain historically relevant information. A neural P system may represent evolving
internal configurations and temporally structured production.

These descriptions need not be mutually exclusive.

A trajectory can admit several generative representations because each representation pre-
serves a different set of distinctions about its production.

The comparative task is therefore to identify what each formalism preserves, what it suppresses, and
which additional assumptions it introduces.

The term trajectory also requires caution. A path through a formal reconstruction of the Graph of
Desire is first a formal itinerary. Its interpretation as a psychoanalytic trajectory requires an additional
semantic relation between graph traversal and the historically situated subject. An arrow in the Graph of
Desire cannot be assumed automatically to represent chronological time, physical motion, or a psycho-
logically measurable state transition. Diagrammatic direction, logical relation, retroactive determination,
and temporal succession must be distinguished where the Lacanian sources require such distinctions.

The paper therefore uses a layered architecture:

formal derivation — Lacanian itinerary — psychoanalytic interpretation.

The first relation concerns the operation of the formal system. The second introduces psychoanalytic
semantics. Neither relation, by itself, establishes a complete causal mechanism of subjectivity.

Historical situatedness remains part of this semantic problem. The first series of the wider research
programme studies the trajectory of a single historically situated subject. External persons, institutions,
events, and other relational processes may affect the admissibility or interpretation of a trajectory, but
their endogenous dynamics are not modeled in the present paper. Where contextual influence is required,
it is represented through simplified external conditions or inputs. Fully coupled multi-subject dynamics
are reserved for later work.

The present paper also stops before the continuous and field-theoretic formalizations developed in
subsequent papers. It does not require path integrals, propagators, continuous state manifolds, gauge
structures, or holonomy in order to establish a generative language of Lacanian traversal. Those con-
structions become relevant only after the discrete generative objects, their semantics, and the relation
among different representational resolutions have been clarified.

The resulting methodological orientation can be summarized in three connected commitments:

Formal languages describe trajectories at specified resolutions. Generative models describe
possible structures of production. Neither description should be confused with a fully iden-
tified causal mechanism of subjectivity.

The paper proceeds under these commitments. Its aim is to determine how Lacan’s Graph of Desire
can support generative representations of psychoanalytic traversal, how coarse and fine trajectory lan-
guages relate to one another, how several families of generative systems illuminate different properties
of those trajectories, and where the explanatory limits of each formal reconstruction should be placed.
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1 Introduction

This section establishes the problem addressed by the paper, specifies the level at which the proposed
formalization operates, and separates the paper’s formal constructions from claims about psychoanalytic
mechanism. The analysis proceeds by treating Lacan’s Graph of Desire as the source of a family of
possible formal representations rather than presupposing that one mathematical formalism exhausts its
structure. The section first locates the Graph of Desire within Lacan’s work, then formulates the problem
of generative traversal, states the epistemic commitments governing the formalization, identifies the
intended contribution, and describes the organization of the paper.

Lacan’s Graph of Desire occupies an unusual position between diagram, matheme, and theoretical
construction. Its development can be traced through the seminars of the late 1950s, especially The For-
mations of the Unconscious and Desire and Its Interpretation, and the graph appears in a consolidated
form in “The Subversion of the Subject and the Dialectic of Desire in the Freudian Unconscious” in
Ecrits [9, 10, 8]. The graph organizes relations among signification, demand, desire, fantasy, the Other,
the divided subject, and other Lacanian positions through a structured diagram whose lines, crossings,
and levels cannot be reduced without loss to the three registers of the Symbolic, Imaginary, and Real.

The present paper begins from a formal observation. A diagram containing distinguishable positions
and admissible passages can support languages of possible traversal. If a sequence of positions is gener-
ated according to explicit rules, the resulting sequence can be studied as a formal object. This observation
does not establish that Lacan himself conceived the Graph of Desire as a generative grammar. It also
does not establish that the psychic processes addressed by psychoanalysis literally execute a grammar.
The formal problem is narrower: whether generative formalisms can provide a disciplined representation
of possible traversals through a source-constrained reconstruction of the graph.

The word grammar is therefore used in a deliberately broad formal sense. Formal language the-
ory supplies multiple ways of specifying sets of admissible symbolic sequences and the procedures by
which such sequences may be generated. Even within classical formal language theory, grammars with
different expressive powers preserve different dependencies and structural properties [3]. Other computa-
tional traditions provide different models of generation. Spiking neural P systems, for example, describe
rule-governed evolution through changing configurations in which temporal organization is part of the
computation [6]. These formalisms need not be treated as competing claims about a single hidden mech-
anism. They can function as representations of different aspects or resolutions of a trajectory-generating
process.

This perspective motivates the central object of the paper:

generative rules —> formal derivations —> Lacanian itineraries — psychoanalytic interpretation.

Each arrow requires a separate justification. A production rule belongs to a formal system. A deriva-
tion records the application of such rules. A Lacanian itinerary identifies a sequence or structured history
within a formal reconstruction of the Graph of Desire. Its interpretation as a psychoanalytic trajectory
introduces an additional theoretical relation to a historically situated subject. The paper preserves these
levels throughout its analysis.

1.1 Scope and Research Problem

The primary research problem concerns the representation of psychoanalytic traversal as a generative

process. The paper investigates how symbolic sequences associated with Lacanian structures can be

generated at more than one level of resolution, how different grammar families can represent such gen-

eration, and how the information preserved by one representation differs from that preserved by another.
The simplest representation begins with the three Lacanian registers:

Yrsi = {R, S, I}.



A finite register-level trajectory is then a word

wW=aia---an, aj € XRsI,

belonging to some language

LRSI g E]*{sp

For example,

w=IRSSI

records an ordered sequence of register-level observations. Such a word can represent recurrence,
repetition, and changes of register without specifying the finer Lacanian structures through which those
observations arise.

This minimal representation has analytical value precisely because it forgets detail. A question con-
cerning only the ordering of register-level positions may require no richer vocabulary. The same rep-
resentation becomes insufficient when the analysis depends upon distinctions internal to the Graph of
Desire. Several structurally different passages may receive the same coarse register label, and repeated
appearances of one register need not correspond to identical structural or historical configurations.

The paper therefore develops a second representation based upon the fuller Graph of Desire. Let the
source-constrained reconstruction of that graph be denoted provisionally by

Gr.

The precise components of GG, are deliberately left open at this stage. Section 2 examines which
elements of Lacan’s diagram can defensibly be represented as positions, pathways, labels, crossings, or
other typed formal objects. After those distinctions have been established, the corresponding fine-grained
vocabulary can support a language of Lacanian itineraries,

Ly.

The relation between the two resolutions is then represented through a coarse observation or projec-
tion,

Igs : L, — Lgsi,

subject to later refinement of its precise domain and codomain.
A central possibility is that this map is many-to-one. There may exist distinct fine-grained itineraries

717'572

for which

Hrsi(y1) = rsi(72)-

The equality of coarse symbolic outputs therefore does not imply equality of derivational histories.
This distinction allows the paper to treat the RSI language and the fuller Lacanian language as comple-
mentary representations rather than successive attempts to replace an inferior model with a superior one.
Their usefulness depends upon the distinctions required by the analysis.

The second part of the research problem concerns the means by which these languages are generated.
A finite directed graph already admits a regular language of finite walks under suitable encoding. A
regular grammar may therefore provide an adequate baseline for local traversal. More expressive for-
malisms become relevant when additional structures need to be retained. Context-free grammars can
represent certain hierarchical derivations; probabilistic context-free grammars can distribute probability
over derivations; weighted grammars can introduce more general values; context-sensitive or attributed



systems can retain information affecting rule applicability or interpretation; graph grammars can repre-
sent transformation of graph structure; and neural P systems can represent generation through evolving
internal configurations.

The presence of several candidate formalisms creates a methodological problem of its own. The pa-
per does not assume that increasing formal expressivity necessarily increases psychoanalytic adequacy.
A richer formalism is useful when the distinctions made available by that formalism serve a defined con-
ceptual purpose. Conversely, a comparatively simple grammar can remain adequate when the analytical
object is a coarse trajectory language.

The research problem can therefore be stated in a compact form:

How can trajectories associated with Lacan’s Graph of Desire be represented as generatively
produced formal structures at multiple resolutions, and which properties of those trajectories
are preserved or suppressed by different generative formalisms?

The term trajectory in this formulation remains deliberately qualified. A graph path is initially a
formal itinerary. Its relation to a trajectory of the psychoanalytic subject requires an interpretive account
developed later in the paper.

1.2 Formal and Epistemic Commitments

The formalization is governed by a distinction among phenomenon, theoretical description, and causal
mechanism. A formal system may describe a regularity, represent a possible structure of generation,
or make previously implicit distinctions explicit without thereby identifying the complete mechanism
responsible for the phenomenon.

For the present paper, this distinction can be represented schematically as

T +— M<+—P,

where P denotes the psychoanalytic phenomenon under interpretation, M a formal model, and 7
an observable or describable trajectory language. The arrows indicate relations of representation to be
justified; they do not assert identity among these objects.

This commitment is especially important when comparing grammar families. Suppose a probabilistic
context-free grammar assigns a distribution

Prcrg(w)

to words or derivations in a trajectory language. The usefulness of that distribution does not re-
quire the underlying psychoanalytic process itself to implement a probabilistic context-free grammar. A
simpler model can analyze traces produced by a richer generator, just as the outputs of a complex com-
putational process can be studied through finite-state, grammatical, or statistical abstractions without
identifying those abstractions with the complete internal architecture of the generator.

The converse caution also applies. A computational formalism with high expressive power does not
gain psychoanalytic adequacy from expressivity alone. A system capable of universal computation can
represent a vast range of processes. Such capacity becomes informative only after theoretically mean-
ingful constraints determine which configurations, rules, and observations correspond to the Lacanian
structures under investigation.

The paper therefore applies a principle of formal economy:

A generative formalism should preserve the distinctions required by the psychoanalytic prob-
lem while introducing no additional machinery whose conceptual role remains unspecified.

This principle permits several models to coexist. A regular grammar can serve as a coarse traversal
model. A PCFG can become useful when a probability distribution over derivational alternatives is



theoretically or empirically justified. A neural P system can become useful when the distinction between
observable output and changing internal configuration matters. The models answer different formal
questions.

A related commitment concerns recurrence and closure. Consider again the coarse word

IRSSI.

The first and final symbols are both 1. At the level of the RSI word, the sequence therefore returns to
the same register. This observation alone does not establish that the complete generating configuration
has returned to an earlier state.

If a process model evolves through configurations

COZ>01:>"':>C4

and an observation map satisfies

p(Co) = p(Cy) = 1,

the equality of observations is compatible with

Co # C4.

The paper consequently distinguishes repeated symbols, recurrent symbolic patterns, register-level
cycles, and genuine closure of an underlying state or configuration. Continuous state-space closure,
geometric transport, and holonomy belong to later stages of the wider research programme and are not
required for the discrete generative analysis developed here.

Historical situatedness provides a further constraint. The subject under consideration is a single
historically situated subject whose trajectory may be affected by language, institutions, other persons,
and events. The present paper does not model those external processes as independent evolving subjects.
Where they are needed, they enter through contextual conditions, external inputs, or restrictions upon
rule applicability. Fully coupled multi-subject dynamics are reserved for later work.

Finally, Lacanian terminology and formal terminology are kept distinct. Objects, mathemes, rela-
tions, and diagrams explicitly found in Lacan’s work are attributed to Lacan only when supported by the
relevant sources. Graph grammars, probabilistic grammars, P systems, projection maps, configuration
spaces, and related mathematical constructions belong to the present formal reconstruction unless an in-
dependent source establishes an earlier connection. This distinction prevents mathematical vocabulary
introduced for analytical purposes from being retrospectively attributed to Lacan.

1.3 Intended Contribution

The paper’s intended contribution is methodological and formal. It does not rest on the novelty of genera-
tive grammar, probabilistic grammars, formal languages, graph-based computation, or neural P systems.
These are established areas of research. The possible contribution lies in the construction and comparison
of source-constrained generative representations for Lacanian traversal.

The first contribution is a two-resolution trajectory architecture. At one level, the paper develops a
deliberately coarse language over

Srst = {R, S, I}.

At a finer level, it develops a typed language constrained by the verified structure of the Graph of
Desire. The two levels are linked explicitly, allowing the analysis to identify which distinctions disappear
when a fine-grained Lacanian itinerary is represented only through its RSI projection.

The second contribution is a formal separation among derivation, itinerary, observation, and psy-
choanalytic interpretation. Let d denote a derivational history generated by some formal system G. A
schematic architecture is

10



d — vy, — WRsI,

where ~;, is a fine Lacanian itinerary and wgg; its coarse register-level representation. An additional
interpretive relation connects the formal itinerary with a possible psychoanalytic trajectory of the histor-
ically situated subject. This separation permits different derivations to generate identical coarse outputs
and permits identical observable symbols to occur at historically distinct points of a trajectory.

The third contribution is a comparative treatment of generative formalisms. The paper asks which
structural commitments enter when the same trajectory problem is represented through regular, context-
free, probabilistic, weighted, context-dependent, graph-based, or neural P-system formalisms. The pur-
pose of the comparison is to make model assumptions explicit. It does not seek a single maximal formal-
ism into which every other model is absorbed.

The fourth contribution concerns recursive and continuing generation. The paper treats a trajectory
as potentially open and extendable:

a1a2...anwa1a2...anan+lw...

A finite word can therefore represent a prefix of an ongoing process. Where an indefinitely generated
trace is theoretically useful, the distinction between finite languages and infinite symbolic traces can be
introduced explicitly. This permits recurrence to be discussed without assuming that a trajectory must
terminate or close.

The fifth contribution is an account of formal resolution. More detailed representation is treated as
useful when the additional distinctions matter to the research problem. Coarse representation is retained
when those distinctions can safely be omitted. In this sense, the relation between the RSI language and
the full Lacanian language provides an initial case of controlled information loss. Later papers in the
wider programme can develop stronger notions of equivalence and quotienting, while the present paper
establishes the generative basis required for those developments.

These contributions remain conditional upon the adequacy of the source reconstruction. If the topol-
ogy, directionality, or semantic function of Lacan’s graph does not license a proposed production rule,
that rule must be revised or removed. The formalism is therefore constrained by the psychoanalytic
object rather than used as a license to create arbitrary trajectories.

1.4 Paper Structure

The remainder of the paper develops the framework from source reconstruction toward generative rep-
resentation and interpretation.

Section 2 reconstructs Lacan’s Graph of Desire from the relevant primary texts and distinguishes
positions, mathemes, pathways, crossings, directionality, and the roles of temporality and retroaction.
Its purpose is to determine which elements can legitimately enter the later formal vocabulary.

The following section develops the general notion of psychoanalytic traversal. It separates deriva-
tions, itineraries, and interpreted trajectories and establishes criteria for admissible traversal, recursion,
recurrence, historical context, and exogenous conditions.

The paper then introduces the coarse RSI language. This representation provides the minimal sym-
bolic vocabulary required to study register-level ordering and recurrence. The subsequent section con-
structs the fine-grained Lacanian language from the verified Graph of Desire and develops the corre-
sponding typed production rules and history-sensitive structures.

A comparative section examines alternative generative formalisms. Regular and finite-state gram-
mars establish a minimal baseline; context-free, probabilistic, weighted, attributed, context-dependent,
and graph-based systems provide progressively different representational resources; neural P systems
provide a configuration-oriented account of temporally organized generation. The comparison empha-
sizes assumptions and analytical roles rather than a hierarchy of psychoanalytic validity.

11



The process-generating architecture developed thereafter makes explicit the relation among global
configuration, rule application, symbolic output, and continuing trajectories. This provides the basis for
distinguishing repeated observable positions from repeated internal configurations.

The multi-resolution section relates the fine and coarse trajectory languages through projection and
studies many-to-one representation and information loss. The psychoanalytic interpretation section then
addresses the semantic step from formal computation or derivation to Lacanian itinerary and historically
situated subjective trajectory.

The discussion evaluates the resulting framework, separates established formal machinery from the
paper’s domain-specific construction, identifies limitations, and specifies the interface with the weighted
and continuous models reserved for subsequent papers. The conclusion summarizes the formal architec-
ture and the unresolved conditions under which a generative account of Lacanian trajectories can be
developed further.

2 Lacan’s Graph of Desire

This section reconstructs the Graph of Desire at the level required for the generative analysis developed
in later sections. Its role is to determine which features belong to Lacan’s own diagrammatic construc-
tion and which features enter only through the formal reconstruction proposed in this paper. The section
proceeds in five steps. It first examines the historical construction and principal versions of the graph. It
then distinguishes positions, mathemes, pathways, crossings, and annotations within the diagram. The
third subsection considers directionality and the status of relations represented by arrows and intersecting
trajectories. The fourth examines temporality and retroaction, which constrain any sequential interpreta-
tion of traversal. The final subsection introduces a provisional typed relational representation that will
serve as the source structure for the generative models developed later.

The methodological priority of this section is preservation of distinctions. The complete Graph of
Desire contains considerably more structure than an alphabet consisting only of the Real, Symbolic, and
Imaginary. At the same time, the graphical presence of a line, arrow, label, or crossing does not by itself
determine what mathematical object that element should become. The formal reconstruction therefore
begins from the source diagram and introduces mathematical types only where their conceptual role can
be specified.

2.1 Construction and Versions of the Graph

The Graph of Desire did not first appear as a single finished diagram. Its construction extends across
a sequence of Lacan’s teaching in the late 1950s. Seminar V, Formations of the Unconscious, devel-
ops the graph in connection with the formations of the unconscious, signification, desire, demand, and
the circuits through which these relations are articulated [9]. Seminar VI, Desire and Its Interpretation,
returns immediately to this construction. Its opening lessons are explicitly organized around “Construct-
ing the Graph” and “Further Explanation,” and the accompanying figures develop the structure through
successive levels and stages [10].

This developmental history matters for the present formalization. The final diagram can be read
synchronically as a structured whole, while the sequence through which Lacan constructs it provides
additional information concerning the functions assigned to its components. A line that appears in the
complete graph may have been introduced in response to a theoretical problem that becomes less visible
once every component is shown simultaneously. The construction history can therefore constrain the
interpretation of the completed topology.

The most consolidated presentation used in this paper is found in “The Subversion of the Subject and
the Dialectic of Desire in the Freudian Unconscious,” where Lacan introduces the graph as a topology
intended to map structures of analytic experience and develops it through a succession of diagrams culmi-
nating in the complete graph [8, pp. 671-702]. Graph I is introduced as an elementary cell. Subsequent

12
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Figure 1: Schematic reconstruction of Lacan’s complete Graph of Desire. The diagrammatic structure
follows Lacan’s presentation [8]; the figure is redrawn in TikZ for the present analysis.

graphs add the positions and circuits that lead toward the fuller structure. The complete diagram should
therefore be understood together with these intermediate constructions rather than as an isolated image.
For formal purposes, let

p, p® ... DM

denote source diagrams or construction stages identified in the Lacanian material, with D(L") denoting

the complete graph used as the principal fine-grained source structure in this paper. The notation
D(Ll) — D(LZ) —_ e — D(L")

records the order in which structural complexity is introduced in the source exposition. It does not
assert that Lacan supplied a formal rewriting system that literally transforms one graph into the next. The
arrows in this sequence belong to the present reconstruction and indicate documentary development.

This distinction will remain important when generative grammar is introduced. The historical con-
struction of the graph can suggest useful decompositions, but a sequence of pedagogical or theoretical
diagrams is not automatically a grammatical derivation. Production rules must be justified separately.

Seminar VI further reinforces the importance of preserving several simultaneously operating trajec-
tories. Its staged construction does not reduce the graph to one linear route. The complete object contains
several intersecting and partially interdependent circuits [10]. Consequently, the formal problem is not
adequately captured by extracting a single preferred path through the final diagram.

The paper therefore adopts two source principles. First, the complete graph provides the main inven-
tory of fine-grained Lacanian positions and relations. Second, Seminars V and VI are used to clarify how
those components are introduced and what theoretical work they perform [9, 10]. Fink’s close reading of
“Subversion of the Subject” provides a secondary interpretive control, especially where the compressed
presentation in the Ecrits requires careful reconstruction [5].

2.2 Positions, Mathemes, Pathways, and Crossings

The complete graph contains heterogeneous inscriptions. Treating all visible symbols as members of one
undifferentiated alphabet would suppress differences that become important once traversal is formalized.



The present subsection therefore identifies several source-level roles without assuming that the proposed
categories reproduce Lacan’s own terminology for a formal grammar.
Among the conspicuous positions in the complete graph are inscriptions such as

A, s(A), S(A), I(A),

together with the divided subject and relational mathemes such as

S, (Soa), (So D).

The graph also contains inscriptions including

d7 m7 Z(CL)?

as well as pathway-associated terms such as Signifier, Voice, Jouissance, and Castration in the com-
plete presentation [8]. These inscriptions do not all have the same theoretical function.

The point A is associated with the locus of the Other and the field or treasury of signifiers, while s(A)
concerns the signification produced in relation to the Other. Their relation is already central to the lower
circuit of the graph. I(A) marks the ego ideal. The upper level introduces S(A), the signifier associated
with the lack in the Other, together with the mathemes involving demand and fantasy [8, 5]. These brief
descriptions establish only the structural distinctions required for the formal reconstruction. The later
generative model does not require each Lacanian concept to be reduced to a one-line definition.

The distinction between a position and a matheme is particularly important. A matheme such as

(Soa)

encodes a structured relation. It should not be converted automatically into an atomic symbol whose
internal organization has no formal relevance. Depending on the analysis, the matheme may be treated
as an indivisible observable label, as a structured term, or as a relation among typed components. These
alternatives lead to grammars with different expressive requirements.

Likewise, a pathway label does not necessarily function as a vertex. The inscription d, for exam-
ple, occurs in a position associated with desire within the complete graph. Whether a formal language
should represent d as a state, a transition label, a property of a segment, or another typed object must be
determined from its role in the source structure. The same caution applies to m and i(a).

Crossings require separate treatment. Graph I already derives part of its meaning from the intersec-
tion of two differently directed trajectories. In the elementary cell, the signifying chain and the curved
vector do more than pass near one another. Their crossings participate in the production and punctuation
of signification [8]. Later stages assign additional structural functions to corresponding positions.

Consequently, the geometric data of the diagram cannot be reduced to a list of labels. At minimum,
a source reconstruction must preserve

» distinguishable inscriptions;

« the trajectories on which they occur;

* the ordering of inscriptions along those trajectories;

* directed relations indicated by arrows;

* intersections among trajectories;

* the distinction between lower and upper levels of the graph;

* relational mathemes whose internal structure may matter; and

* annotations attached to pathways or regions rather than to individual points.
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This requirement already suggests that a simple alphabet

S1, = {8, A, s(A), S(A), I(A),i(a),m,d, ...}

is useful only as a provisional inventory. An alphabet alone does not encode the different formal
roles played by its members.

The paper therefore reserves the term fine-grained Lacanian vocabulary for the verified collection
of objects available to the generative reconstruction, while the precise syntactic type assigned to each
member is specified only after its source role has been established.

2.3 Direction and Structural Relations

The arrows of the Graph of Desire make direction an indispensable part of the source structure. Their
presence nevertheless raises a formal question: what kind of relation does a directed segment encode?
In Graph I, Lacan explicitly distinguishes the direction of the signifying chain from the curved tra-
jectory that intersects it. The graph is therefore already more structured than an undirected network
[8]. The subsequent diagrams add further directed circuits. A formal reconstruction that discards arrow
orientation would lose source information before any generative analysis had begun.
At the same time, three relations must be distinguished:

diagrammatic incidence,

source-level directed relation,

and

grammatical transition.

Diagrammatic incidence records that two graphical elements meet or are connected. A source-level
directed relation records that Lacan’s diagram assigns orientation to a pathway. A grammatical transition
states that a formal generative system licenses a passage from one formal configuration to another.

These relations can overlap without being identical.

For example, suppose two source objects u and v are joined by a directed segment in a verified
version of the graph. We may record

(u,v) € Ep.

This relation establishes a directed source connection. A later production

Xy — aX,

adds a further claim: the generative system permits an admissible derivation whose current structural
position is associated with u and whose continuation reaches v. The production rule therefore requires
justification beyond graphical adjacency.

This distinction protects the model from a simple but consequential error. If every arrow in the source
diagram were converted immediately into an unrestricted transition, then every graph walk would become
a psychoanalytically admissible trajectory by definition. Such a construction would make the grammar
little more than an enumeration of connectivity.

The intended grammar has a stronger task. It must be capable of expressing conditions of traversal
where the Lacanian interpretation requires them. The relation

u—"v

may therefore be necessary for a production without being sufficient for that production.
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A further issue concerns the mathematical meaning of the word fopology. Lacan himself describes the
graph using topological language in “Subversion of the Subject” [8]. The present paper distinguishes that
usage from a claim that the diagram has already been supplied with all the data of a topological space in
the mathematical sense. The first formal reconstruction uses combinatorial incidence, orientation, typing,
and path structure. Topological or geometric structures in a stronger mathematical sense are introduced
only if later arguments require them.

The same restraint applies to graph-theoretic terminology. The complete diagram may ultimately
admit representation as a directed multigraph, a typed graph, a hypergraph, or a more general relational
structure. The choice depends on whether every theoretically relevant relation is adequately binary and
whether crossings and structured mathemes can be represented without artificial decomposition.

For this reason, the paper does not yet identify the complete source diagram with a conventional
directed graph

G = (V,E)

without qualification. A more flexible typed relational representation is introduced in Subsection 2.5.

2.4 Temporality and Retroaction

Directionality does not settle the temporal interpretation of the Graph of Desire. This subsection isolates
the temporal constraints that any generative account must respect. Its central concern is the relation
between sequential production and retroactive signification.

Graph I provides the clearest source for this problem. Lacan describes the horizontal vector as a
signifying chain and the intersecting construction through the operation of the point de capiton. The
latter arrests the otherwise indefinite sliding of signification [8]. The completed signifying sequence
gives earlier elements a determinate signification retrospectively. Fink’s close reading of the graph like-
wise emphasizes that the graph cannot be understood as a simple forward succession of independently
meaningful units [5].

This feature places an immediate restriction on the formal interpretation of traversal. A generated
sequence

Lo, T1y---, Tt

can possess an order of production without requiring the semantic value of z, to be fixed permanently
at the instant xj, is generated.
Let

Yo:t = Tox1 - Tt

denote a generated prefix and let

vt

denote an interpretation or semantic valuation available at stage ¢. Retroactive determination can
then be represented abstractly by the possibility that

Vit1(70:¢) 7 ve(Y0:t)-

The previously generated formal history remains

Yo:t,

while its interpretation changes after a later development. This provides one possible formal distinc-
tion between syntactic generation and retroactive semantic determination.
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The distinction is useful because it avoids treating retroaction as a literal reversal of chronological
motion through the graph. A grammar can continue to generate an ordered trace,

Y0:t — V0:t+1,

while an associated interpretive layer revises the valuation of part of the existing trace.

Other formalizations remain possible. A context-sensitive grammar might condition future produc-
tions on previously generated material. An attributed grammar might propagate and revise semantic
attributes. A configuration-based system could preserve a richer internal state whose later evolution
changes the interpretation of repeated observable positions. These alternatives are compared in Sec-
tion 6. The present section establishes only the requirement that retroaction must not disappear through
an overly simple sequential encoding.

Seminar VI provides an additional caution by presenting the graph through multiple trajectories
whose relations are developed together [10]. The resulting structure therefore should not be read au-
tomatically as a single chronological chain. Several pathways can participate in one structural account
even when a later generative model chooses to linearize a particular observation trace.

Three orders should consequently remain distinct:

derivational order, diagrammatic direction, interpreted historical time.

Derivational order belongs to the formal grammar or computational system. Diagrammatic direction
belongs to the verified Graph of Desire. Interpreted historical time belongs to the psychoanalytic account
of the situated subject. A later section may define mappings among them. None of these mappings is
assumed to be an identity.

This distinction also clarifies the meaning of recurrence. If a generated trajectory later returns to
the same visible inscription, the return does not establish that the interpretation, historical context, or
complete generative configuration has returned to its earlier value. Repetition of a label is compatible
with transformation of the subject’s history.

Accordingly,

Tty = Tty

at the level of an observable structural label can coexist with

Ctl 7& Ctz

at the level of a richer generative configuration. This distinction becomes central when recurrent RSI
words and configuration-based P-system models are introduced later.

2.5 Formal Typing of Graph Elements

The preceding reconstruction suggests that the formal source object should retain heterogeneous element

types, directed relations, and structured incidence. This subsection introduces such an object provision-

ally. Its role is to provide a common source representation from which several later grammar families can

be constructed without forcing the Lacanian diagram prematurely into the syntax of any one grammar.
Let

Or,

denote the set of verified formalizable objects extracted from the relevant versions of the Graph
of Desire. These objects may include positions, mathemes, pathway inscriptions, crossings, and other
structural elements whose role has been established from the sources.

Let

TL
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be a set of formal types. A provisional inventory may include types such as

position, matheme, pathway, annotation, crossing.

These are categories of the present formal reconstruction. They are not presented as Lacan’s own
classification of the elements of the graph.

Because one Lacanian inscription may perform more than one formal role, the typing relation is
allowed to be multivalued:

KO OL — 'P('TL)

A power-set-valued typing relation prevents the model from forcing every object into exactly one
syntactic category before the need for such exclusivity has been demonstrated.
Let

R

denote the set of verified structural relations among elements of Oy. Relations may themselves
receive types through

KR : RL — P(TR),

where T can distinguish, where required, directed passage, incidence, intersection, containment, or
another source-supported relation.
The resulting source reconstruction is written provisionally as

& = (Or,Rr, ko, kR, inc),

where

inc(r)

records the ordered incidence data associated with a relation » € R . Using ordered incidence rather
than assuming a single binary edge relation allows the representation to be reduced later to an ordinary
directed graph when that reduction is justified, while retaining more general relational structures where
it is needed.

The passage from Lacan’s source diagrams to this structure may be represented by a formal recon-
struction map

7L ADW, ... . D"y — &,

The map F, belongs entirely to the present paper. Lacan supplies the diagrams, mathemes, termi-
nology, and theoretical relations from which the reconstruction is derived. The typed relational object
&1, is our formal representation of that material.

A later RSI classification can then be added as a secondary typing or observation layer. Provisionally,
such a relation might have the form

TRSI OL — P({R, S, I})

The codomain is again power-set-valued because a unique assignment of every fine-grained Lacanian
object to exactly one register has not been established. The role of 7Ry is therefore classificatory and
projective. It does not replace the finer vocabulary contained in &,

This construction provides the source object needed by the rest of the paper:

Lacanian source diagrams — & — generative formalisms.

18



The first arrow is a source-constrained formal reconstruction. The second will depend upon the
grammar family under consideration. A regular grammar, a probabilistic grammar, an attributed system,
and a neural P system can all be derived from or constrained by the same verified source structure while
preserving different amounts of information.

The principal outcome of this section is therefore a set of constraints rather than a completed gram-
mar. The later grammar must preserve the relevant directionality of the source graph, distinguish het-
erogeneous formal objects where their Lacanian roles differ, permit a separation between derivational
order and retroactive interpretation, and avoid identifying repeated observable positions with repeated
complete states. Section 3 uses these constraints to define derivations, itineraries, admissible traversal,
and recursive generation.

3 Generative Models of Psychoanalytic Traversal

This section establishes the general formal vocabulary through which traversal will be represented be-
fore particular grammar families are introduced. Its role is to separate four objects that would otherwise
be easy to conflate: a formal derivation, an itinerary through the reconstructed Lacanian structure, an
observable symbolic trace, and an interpreted psychoanalytic trajectory. The section then specifies admis-
sibility, recursive extension, recurrence and cyclicity, and the treatment of historical context and external
conditions. The constructions remain independent of whether the eventual generator is implemented as
a regular grammar, a probabilistic context-free grammar, an attributed system, a neural P system, or
another formalism.
The starting point is the typed source structure introduced in Section 2,

& = (Or, R, ko, kR, InC) .

The present section does not yet specify a unique grammar over ®,. Instead, it identifies the prop-
erties that any candidate generative model must preserve if its outputs are to be interpreted as Lacanian
itineraries.

3.1 Derivations, Itineraries, and Trajectories

A generative model produces objects through a sequence of rule applications. The internal form of those
objects depends upon the model. In a conventional grammar they may be sentential forms; in a finite-
state system they may be states; in a rewriting system they may be structured expressions; and in a neural
P system they may be global configurations. A model-independent notation is therefore useful.

Let

M= (C,R,=,Cp)

denote a generative system, where C is a set of configurations, R a set of generative rules, = the
rule-governed transition relation, and Cy C C the admissible initial configurations.
A finite derivation has the form

d:Co =01 = - 2 0,

where r, € R. The derivation records the generative history, including the sequence of rule ap-
plications. Two derivations can therefore remain distinct even when they eventually produce the same
observable symbolic sequence.

To connect the generative system with the Lacanian source structure, let

pr:C— Y
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be an observation or readout map, where );, contains the Lacanian objects, structured labels, or
observations retained at the resolution under consideration.
Application of py, to a derivation gives an observable sequence

pr(d) = yoy1 - Yn-

The sequence alone does not necessarily preserve the full internal history of the derivation. It is
therefore useful to distinguish a derivational trace from a Lacanian itinerary.
A Lacanian itinerary is written

YL = (007T1701)T27 cee 7rn70n)7

where the o, are formal objects in the reconstructed Lacanian structure and the r; record relations
or generative passages whose source-level and grammatical status have been established.

The exact representation of an itinerary can vary with the chosen formalism. If only positions are
relevant, the itinerary may be reduced to

YL = 0001 - - - Op.

If edge types, crossings, or structured mathemes carry information needed by the analysis, those
elements remain explicit.
The term psychoanalytic trajectory refers to a further interpretive level. Let

1

denote an interpretation relation connecting formal Lacanian itineraries with descriptions of a histor-
ically situated subject. Schematically,

d'—)’)/L'i’yp.

Here d is a formal derivation, 7, a Lacanian itinerary, and «p an interpreted psychoanalytic trajectory.

The use of a relation rather than immediately assuming a one-to-one function is deliberate. A single
formal itinerary may admit more than one psychoanalytic interpretation, and distinct formal itineraries
may become indistinguishable at a chosen interpretive resolution.

This layered construction prevents three reductions. A formal derivation is not identified with the
diagrammatic path that it produces. A diagrammatic path is not automatically identified with the histori-
cal development of a subject. An interpreted trajectory does not by itself establish the causal mechanism
through which the corresponding phenomenon arose.

The resulting architecture is therefore

generative configuration — derivation — Lacanian itinerary — psychoanalytic interpretation.

Later sections can simplify this architecture when a particular analytical task does not require all four
levels.
3.2 Admissible Traversal

The purpose of admissibility is to distinguish structurally licensed trajectories from arbitrary symbolic
concatenations. The method used here separates source-level connectivity from constraints introduced
by the generative reconstruction.

Let

(&)

20



denote the set of formally representable itineraries over the reconstructed Lacanian source structure.
This set may initially contain every sequence compatible with the relevant incidence and directionality
relations.

The generative model selects an admissible subset

Fadm c F(®L)~

Membership in I',4;,, can depend on several distinct conditions.

First, an itinerary must respect the source structure. If a step between two formal objects has no
corresponding relation in the verified reconstruction, the generative model should not introduce that
passage without an explicit additional justification.

Second, graphical connection alone need not imply grammatical admissibility. Suppose

(02‘, Oj) e Ry.

The existence of this source relation does not automatically entail a production

Xl' — Xj.

A production rule adds an operational claim concerning how an itinerary may be generated. The rule
must therefore specify which features of the source relation license its use.

Third, admissibility may depend upon the derivational history. A transition that is available after
one sequence of earlier rule applications may be unavailable after another, even when both derivations
produce the same current observable label.

This possibility can be represented by allowing the admissible rule set to depend upon the current
configuration:

Radm(ct) C R.

Where historical information is retained in CY, rule applicability inherits that history dependence
without requiring the visible Lacanian alphabet itself to encode every past event.

Fourth, admissibility may depend upon contextual conditions external to the formal Lacanian posi-
tion. These conditions are introduced explicitly in Subsection 3.5.

The distinction among source relation, configuration, and production rule also prevents the later com-
parison of grammar families from becoming circular. A finite-state representation may encode admis-
sibility through its transition relation. A context-sensitive grammar may encode it through surrounding
symbols. An attributed grammar may encode it through attributes. A P-system model may encode it
through the contents and applicability conditions of rules in a global configuration.

The same psychoanalytic constraint can therefore admit several formal realizations.

The task of the present framework is to identify the constraint before selecting the machinery used
to encode it.

3.3 Recursive Generation

The generative account treats a psychoanalytic itinerary as extendable. Its role is therefore different
from a classification that assigns a completed case to one static category. This subsection distinguishes
recursive generation from simple repetition and from literal self-loops in the source graph.

Let

Yn = 0001 * ** O

be an admissible finite itinerary. A rule » may extend the itinerary to

Tn+1 = TnOn+1,
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provided that the corresponding continuation remains admissible.
Repeated application gives

===

This sequence expresses ongoing generation. It does not require the trajectory to terminate after a
predetermined number of steps.

The term recursive is used cautiously. In formal language theory, recursion can refer to the reap-
pearance of a nonterminal within its own derivational expansion. In a broader computational setting,
recursive or iterative rule application may instead refer to repeated use of a generative operation on its
own outputs. These cases should be distinguished when a particular grammar family is specified.

The present paper therefore separates at least three phenomena:

1. repeated application of a rule or rule family;
2. recursive derivational structure;

3. repeated observation of the same Lacanian or RSI symbol.

None of these requires a literal self-loop on a Lacanian node.
Suppose two stages of a derivation satisfy

pL(Ci) = pr(Cj) =0

while

C; # C;.
The same observable position o has reappeared, but the generative system occupies two distinct
configurations. A coarse representation may display
0 — o,

while the fine generative history is

This distinction is especially important once the RSI alphabet is introduced. A sequence such as

SSS

does not require a single Symbolic state possessing a self-loop. It may be the projection of several
distinct fine-grained Lacanian configurations, each classified at the same register level.

Recursive generation can also create histories whose later interpretation depends upon earlier deriva-
tional structure. A rule system may therefore retain more information than the final emitted word. This
possibility provides one reason for comparing ordinary grammars with configuration-based generative
systems rather than presupposing that the generated string is a complete representation of the process.

3.4 Open, Recurrent, and Cyclic Traversals

This subsection distinguishes several forms of continuation and return that will recur throughout the paper.
Its objective is to prevent symbolic repetition from being confused with stronger forms of structural or
configurational closure.

A finite derivation can terminate, or it can be treated as a prefix of a longer admissible derivation.
For an itinerary -y, define its continuation set by
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C(v) =1{n | € Tagm}
If

C() # 2,
the current trajectory admits at least one continuation. The observed finite word can therefore be
analyzed as an open prefix of a continuing generative process.
Where indefinitely continuing generation is required, the finite-language representation can be ex-
tended from
E*
to infinite traces in
EOJ
The availability of an infinite-trace representation does not imply that every psychoanalytic process
must be modeled as an infinite computation. It simply allows the formalism to represent ongoing pro-
duction without forcing an arbitrary terminal symbol.
Recurrence begins at a weaker level. An observable sequence is recurrent in a minimal symbolic
sense when a previously observed symbol or finite block appears again. For example,
IRSSI
contains a return to I at the level of observable symbols.
A fine-grained itinerary may exhibit a stronger return if the same formal Lacanian object is revisited:
0; = 0y, 1< 7.
This still does not imply that the complete generating configurations agree.
A configuration-level return requires
C; = Cj.

The distinctions can therefore be ordered as

symbolic recurrence < itinerary return <= configuration return,
where each implication requires the relevant observation maps to identify the corresponding levels,
and the reverse implications do not generally hold.
A cycle in the reconstructed Lacanian graph can likewise be defined combinatorially. If
YL = 0001 " Opn

is an admissible path and

On = 00,

then the itinerary closes at the level of the selected graph objects.
This graph-level closure remains distinct from configuration closure if

C,, # Co.

It also remains distinct from the stronger notion of closure in a continuous psychoanalytic state space
developed only in later work.
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The distinction is particularly important for projected register trajectories. A word of the form

IRSSI

can be cyclic with respect to its first and last register labels while the fine Lacanian itinerary remains
open. A fine itinerary can itself return to the same graph position while the underlying generator remains
in a new configuration. A recurrent trajectory can therefore preserve historical change despite apparent
symbolic return.

For the purposes of this paper, the following vocabulary will be used:

* open traversal for an itinerary treated as an unfinished prefix with admissible continuation;

» symbolic recurrence for repeated observable symbols or blocks;

» graph recurrence for revisitation of a fine-grained Lacanian position or structural region;
 graph cycle for an admissible itinerary whose selected initial and terminal graph objects coincide;

* configuration closure for equality of the complete generating configurations at two stages.

These distinctions allow later sections to discuss languages containing cycles without importing ge-
ometric notions of closed orbit or holonomy into the present discrete setting.

3.5 Historical Context and Exogenous Conditions

The formalism developed in this paper concerns a single historically situated subject. Its purpose is
to retain historical dependence without prematurely introducing a coupled model of several interacting
subjects. The method is to represent external relational and institutional processes through contextual
variables whose own endogenous dynamics remain outside the present model.

Let

htEH

denote the historically accumulated context relevant at stage ¢, and let

ur €U

denote an exogenous input or disturbance acting upon the modeled subject.
A transition can then be written schematically as

Ct %} Ct+1

he,ut

This notation states only that applicability or consequences of a rule may depend upon historical and
external conditions. It does not specify the causal mechanism by which those conditions were produced.
The admissible rule set may accordingly take the form

Radm (Ct7 ht7 ut) g R.

The historical variable h; and the internal configuration C; should not be assumed to contain the
same information. The former can encode features of the subject’s situated history that the selected
generative formalism does not represent internally. The latter records the state needed by that formalism
to determine its own subsequent evolution.

External inputs are treated similarly. If another person, institution, or event affects the subject, the
present model may represent the relevant effect through u;. The other person’s own state and generative
process are not yet included.

The present scope can therefore be represented as
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ug — Cp — Ciyy,

while a coupled architecture such as

CA «— CP

is reserved for a later research series.

This restriction has two methodological advantages. First, it allows the single-subject grammar to
be examined before reciprocal dynamics multiply the number of state variables and rule dependencies.
Second, it keeps the epistemic status of exogenous events explicit. The model can represent that an event
changes the admissible continuation of a trajectory without claiming to possess a complete model of the
agent or institution that produced the event.

Historical context also provides a natural place for differences between apparently identical observ-
able trajectories. Suppose two derivations generate the same coarse word

w1 = W2

while their historical contexts differ:

O 22,

The equality of symbolic outputs does not entail equivalence of their psychoanalytic interpretation.
This observation anticipates the multi-resolution analysis developed later in the paper.
The principal result of this section is therefore a general architecture for generative traversal:

Tt PL
(Cpy heyup) = Cry1 ¥ 0441,

together with an interpretive relation connecting the resulting Lacanian itinerary to a historically
situated psychoanalytic trajectory.

The architecture is intentionally neutral with respect to the grammar family used to implement it.
Section 4 now introduces the simplest representation considered in the paper: a coarse trajectory language
over the Real, Symbolic, and Imaginary.

4 The Coarse RSI Language

This section develops the lowest-resolution trajectory representation used in the paper. Its objective is
to determine what can already be represented when a psychoanalytic itinerary is observed only through
the three registers of the Real, Symbolic, and Imaginary. The construction is intentionally sparse. It
first defines the alphabet and its finite and continuing words, then introduces register-level production
and admissibility, distinguishes repeated register observations from repeated states, characterizes the
analytical scope of the representation, and identifies the information that this coarse-graining necessarily
suppresses.

The RSI language is not proposed as a replacement for the fuller Graph of Desire reconstructed in
Section 2. It is a lower-resolution observation of possible trajectories. Its usefulness therefore depends
upon the research question. Some questions require only the order in which register-level distinctions ap-
pear. Other questions depend upon fine-grained Lacanian positions, derivational histories, or contextual
states that the RSI representation cannot preserve.
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4.1 RSI Alphabet and Register-Level Words

Let the coarse alphabet be

Yrs1 = {R, S, I},

where the symbols denote observations classified, at the selected level of analysis, with respect to
the Real, Symbolic, and Imaginary.

The alphabet should be understood as an observational vocabulary rather than as a complete inventory
of psychoanalytic states. In particular, the use of a symbol S does not imply that the complete state of
the subject has been reduced to “the Symbolic.” It records only that the selected observation or structural
position has been classified as Symbolic at the resolution used by the model.

A finite RSI word is

w = apay - - - Ap, ap € YRSl

The set of all finite words over the alphabet is

*
ERSI .

The psychoanalytically admissible RSI language is some subset

Lgst € Sggt-
The inclusion may be strict. The construction does not assume that every possible concatenation of
R, S, and I corresponds to an admissible trajectory.
For example,

w1 :ISR

and

are syntactically well-formed words over Xrs;. Whether either belongs to Lrs; depends upon the
admissibility conditions supplied by the generative model.
An RSI word records order. Thus
ISR # RSI

as formal words even though both contain one occurrence of each register. This elementary distinc-
tion is important for later psychoanalytic interpretation because the trajectory representation preserves
sequence rather than merely the set or frequency of registers encountered.
For a word
w = apai - Gn,

its length is written

|lw| =n+ 1.

A finite word may represent either a completed observation interval or a prefix of a continuing tra-
jectory. When continuing generation is relevant, the representation can be extended to infinite words,

w = apaiaz - - € YRy

The corresponding continuing language is written provisionally as
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Lgst € Xgsr-

The distinction between finite and infinite traces concerns the observation window and formal rep-
resentation. It does not imply that the psychoanalytic subject possesses a literally infinite sequence
available as a completed object.

4.2 Register-Level Production Rules

A language specifies a collection of admissible words. A generative model must additionally specify
how such words can be produced. At the RSI level, the most elementary production problem concerns
possible continuation from one register observation to another.

Let

Prsi

denote a set of register-level production rules. A schematic rule may be written

Xa — bXb, a,b S ERSIa

where X, is a formal control symbol associated with the current register-level observation a, and the
rule emits b while moving to the control symbol Xj,.
For example, if the model licenses the passages

I1— 5, S — R,

the corresponding derivation can generate the word

ISR.

This notation is illustrative rather than a commitment to a regular grammar. Section 6 compares
several ways of implementing the same register-level admissibility structure.
More generally, let

NGXtRSI(ht) - ERSI

denote the set of register observations that may follow a current history h;. Ifthe model is memoryless
at the RSI level, then

Nextrsy (ht) = Nextrgy (at),

and admissibility depends only on the current register symbol.
A history-sensitive model permits

Nextrsy (ht) 75 Nextrsy (at) .

Two trajectories ending in the same register can then possess different continuation sets because their
earlier histories differ.
Suppose

nY =158

and

W = RIs.

Both terminate in S, while
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Nextrsy (h§1)>

and

Nextgrsy (th))

need not coincide.

This distinction becomes important when comparing simple finite-state representations with context-
sensitive, attributed, probabilistic, or configuration-based generators. The RSI language itself does not
determine which memory structure should be used.

Register-level production rules may therefore be considered at several degrees of resolution:

local transition rule,

history-conditioned continuation rule,

and

projection of a finer Lacanian production.

The third case is especially important for this paper. An apparent rule

S—=1
may summarize several distinct fine-grained transitions in the full Lacanian language. The RSI pro-
duction should therefore be understood as a coarse rule unless an independent argument establishes it as
primitive.
4.3 Recurrence and Repeated Register States

The RSI alphabet makes recurrence immediately visible. Its low resolution, however, also creates the risk
of interpreting repeated symbols as repeated complete states. This subsection formalizes the distinction.
Consider

w=IRSSI.

The first and final observations satisfy

a0:a4:I.

At the level of the RSI word, the trajectory has returned to the same register label. This is a register-
level return.
Suppose, however, that the word is produced by a generative process with configurations

Co=>C1=>02:>03:>C4

and readout map

prst : C — XRsr.

The observed return requires only

prsi(Co) = prsi(Cy) = 1.

It does not require
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Co = Cy.

The distinction extends to repeated adjacent symbols. If

prsi(Ct) = prsi(Cit1) = S,

the observed word contains

SS.

This does not require a literal transition from one unique Symbolic state back to itself. The underlying
configurations may satisfy

Ci # Ciy1.

The coarse word

SS

can therefore encode a fine transition

0; —)0]', 0; #Oj,

when both fine objects project to the same register:

Trs1(0;) = Trsi(0j) = S.
This gives the RSI language a useful interpretation. Consecutive equal symbols can represent move-

ment that is invisible at the chosen resolution.
More generally, let a finite block

U= a;i41 ** 'aj

occur more than once within a word. The repeated appearance of u constitutes symbolic recurrence.
Whether the corresponding fine Lacanian itinerary, derivational history, or generating configuration is
also recurrent is a separate question.

The RSI representation therefore supports several increasingly strong statements:

same register symbol,
same register block,
same fine Lacanian position,
same fine Lacanian itinerary segment,

same generating configuration.

Only the first two are directly visible in an RSI word.
This distinction also limits the meaning of a register-level cycle. If

ag = Qn,

the word may be described as returning to its initial register. The term does not imply closure of the
full Lacanian itinerary or of an underlying state space.
The use of cyclic language in this section is therefore strictly resolution-dependent.
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4.4 Expressive Scope of the RSI Representation

The simplicity of the RSI language is analytically useful. This subsection identifies the properties that
survive at this level of representation and therefore do not require immediate recourse to the complete
Graph of Desire.

First, the language preserves register ordering. It distinguishes

ISR

from

RIS,

and therefore permits questions concerning whether different register-level orders should receive
different interpretations.
Second, it preserves register frequency. For a word w, define

Npr(w), Ng(w), Ni(w)

as the numbers of occurrences of each register. Frequency alone is weaker than order, but it can
remain useful as a descriptive statistic.

Third, the language preserves local transition patterns. For example, one can distinguish occurrences
of

IS, SI, SR, RS,

and other finite blocks.

Fourth, it preserves symbolic recurrence. Repeated registers and repeated subwords can be identified
without knowing the internal configuration that generated them.

Fifth, the language can distinguish finite observed trajectories from continuing ones. Prefixes can be
compared through their continuation sets,

Crsi(w) = {v | wv € Lgsi}.

Two words ending in the same symbol may have different continuation sets. Such a difference reveals
history dependence even before the source of that dependence has been specified.
Sixth, the RSI language permits formal comparison among different generative models. Two models

ml and mg

may generate the same observable language,

L(9) = L(9M) = Ly,

while using different internal mechanisms.

This possibility is methodologically important. Equality of generated languages does not imply equal-
ity of generators.

Likewise, two models may agree on all trajectories up to a selected finite length while diverging
for longer histories. The empirical or theoretical resolution available to an analysis may therefore be
insufficient to identify a unique generating formalism.

The RSI language is consequently suitable for questions concerning observable register order, recur-
rence, local transition patterns, finite prefixes, and coarse continuation structure. These properties can
be studied without reconstructing every fine-grained Lacanian relation.

Its simplicity can therefore be a virtue rather than a deficiency.
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4.5 Limits of Register-Level Resolution

The same abstraction that makes the RSI language economical also determines its limitations. This
subsection identifies which distinctions cannot be recovered reliably from an RSI word alone.
Let

I'p

denote the set of fine-grained Lacanian itineraries introduced in Section 3. A coarse observation map
will later be defined more precisely as

Igst : I'y, — Lrst-

Suppose

" F 2

while

Hrsi(71) = rsi(y2) = ISR.

The RSI word preserves their common register ordering while suppressing the differences that dis-
tinguish the two fine itineraries.

Several kinds of information may be lost.

First, the identities of fine Lacanian positions can disappear. Distinct objects in the reconstructed
Graph of Desire can receive the same coarse register classification.

Second, edge or relation types can disappear. Two transitions can project to the same ordered pair of
registers while corresponding to different relations in the fine structure.

Third, derivational histories can disappear. Distinct rule sequences may produce the same fine
itinerary, and distinct fine itineraries may produce the same RSI word.

Fourth, structural context can disappear. A symbol S occurring in one part of a trajectory may have
a different formal and psychoanalytic role from another occurrence of S.

Fifth, retroactive changes in interpretation are not visible automatically in the symbol sequence. The
word records the sequence of coarse observations, while the valuation attached to an earlier symbol may
change at a later stage.

Sixth, the complete internal configuration of a richer generator is lost under the observation map.
This becomes especially important for configuration-based systems, where

prsi(Ci) = prsi(Cy)
can hold despite

C; # Cj.

The map to RSI is therefore generally expected to be many-to-one.
This observation suggests an equivalence relation on fine trajectories:

Y1 ~RSI V2

whenever

Hrsi(v1) = rsi(y2)-

The corresponding equivalence class

Vrst = {7 € T | Hrsi(7') = Hrsi(7)}
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collects fine-grained trajectories that are indistinguishable at the RSI resolution.

The present paper does not yet develop a general quotient-space taxonomy. That problem belongs
to later work. The equivalence relation is introduced here only to make the informational meaning of
coarse representation explicit.

An RSI word should consequently be read as a partial observation:

wrst = Hgsi(7z)-

The word records the features retained by IIrgy. It makes no claim that the suppressed features are
unimportant in every analytical context.

The appropriate resolution therefore depends upon the inferential task. If two fine trajectories differ
only in features irrelevant to the current analysis, their common RSI representation may be sufficient.
If their difference changes the psychoanalytic interpretation, admissible continuations, or later formal
dynamics, the finer representation becomes necessary.

This gives the paper a general resolution principle:

A coarse trajectory language is adequate when the distinctions removed by its observation
map are irrelevant to the problem under analysis.

Section 5 now develops the complementary fine-grained language. Its purpose is to retain the struc-
tural distinctions that the RSI representation deliberately forgets.

5 The Fine-Grained Lacanian Language

This section develops the higher-resolution symbolic representation associated with the reconstructed
Graph of Desire. Its role is to retain distinctions that disappear under the RSI language introduced in
Section 4. The construction proceeds from a typed vocabulary derived from the source structure, intro-
duces production rules constrained by verified graph relations, distinguishes generated itineraries from
their derivational histories, incorporates structural memory and context-dependent rule applicability, and
finally develops a formal treatment of retroactive reinterpretation. The objective is to obtain a language
that is sufficiently rich to preserve Lacanian structure while remaining neutral with respect to the partic-
ular grammar family used to generate it.
The source of the construction is the typed relational object

&1 =(0r,Rr, ko, KR, InC)

introduced in Section 2. The elements of &, are derived from Lacan’s Graph of Desire and its staged
construction in the relevant source material [9, 10, 8]. The grammar, typing scheme, production rules,
derivational semantics, and observation maps introduced below belong to the present formal reconstruc-
tion.

5.1 Typed Vocabulary from the Graph of Desire

The first task is to specify the vocabulary available to the fine-grained language. A flat alphabet con-
taining every visible inscription in the Graph of Desire would be formally possible, but it would erase
distinctions among positions, structured mathemes, pathway labels, crossings, and relations. The present
construction therefore begins with a typed vocabulary.

Let

7-L = {7_177—27"'77_]6}

denote the set of formal object types established during the source reconstruction. A provisional
inventory may include
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position, matheme, pathway, crossing, annotation.

These types belong to the present formalization. Their purpose is to preserve different operational
roles in the later generative system.
For each type 7 € T, let

=,

denote the corresponding set of observable symbols. The fine-grained alphabet may then be repre-
sented as the typed disjoint union

Y, = |_| Y.

T€TL
The use of a disjoint union records type information even when two objects share similar written
forms.
A simplified position alphabet may contain source-supported inscriptions such as

A, s(A), S(A), I(A),

while other typed components may include

d, m, i(a), (Soa), (So D),

subject to the source-level distinctions established in Section 2 [8]. The formal type of an inscription
is determined by its role in the reconstruction rather than by its visual appearance alone.

The resulting fine-grained alphabet should therefore be understood as a family of typed symbols
rather than as a single homogeneous list:

Y= 2position |_| Y matheme |_| Zpathway |_| Tt

This distinction becomes important when defining production rules. A rule that moves between
structural positions may differ formally from a rule that introduces or modifies a relational matheme.
Some Lacanian expressions also possess internal formal structure. For example,

(Soa)

contains components whose relation may itself matter to the analysis. The present framework there-
fore permits two representational resolutions.
At one resolution, a structured matheme may be treated atomically:

Mfantasy = (S < a)'

At another, its internal syntax may be retained:

Mfantasy = Rel (5, <, (1) .

The choice between these representations depends upon the generative problem being studied. If
the internal composition of the matheme plays no role in the production under consideration, the atomic
representation may be sufficient. If transformation or substitution inside the matheme becomes relevant,
a structured representation is required.

The fine language therefore begins from a principle of typed resolution:

A Lacanian object should be represented with the minimum internal structure required to
preserve the distinctions relevant to the generative analysis.

This principle parallels the relation between the fine Lacanian language and the coarser RSI language.
Resolution is increased only when an additional distinction performs analytical work.
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5.2 Graph-Constrained Production Rules

The typed vocabulary specifies which objects may appear in the language. Production rules determine
how those objects can participate in admissible generative histories. The central constraint is that the
rules remain compatible with the verified relations of the reconstructed Graph of Desire.
Let
Py,

denote the set of fine-grained production rules. For a pair of formal objects

0i,0; € Op,

a minimal traversal rule can be introduced only when the source reconstruction contains a relation
supporting the corresponding passage:

Tij € Rr.
A schematic production may then have the form
XOi — A(’f'ij)Xoj7

where A(r;;) records the observable information associated with the passage.
In the simplest case, only the destination is emitted:

Xoi — Oonj.
A derivation then yields a position sequence
000102 * * - Op.
If relation types matter, the generated itinerary may instead retain the alternating structure

0gr1017T202 * * * T'nROp,.

This richer representation distinguishes two trajectories that visit the same positions through different
relation types.
The source graph constrains production through an incidence condition. Writing

sre(r) = o;, tgt(r) = oy,

a traversal rule corresponding to r requires

inc(r) = (04, 05)

for a directed binary relation.
The production system may nevertheless impose stricter conditions than source connectivity. Let

Xr(Ct, heyur) € {0,1}
be an applicability predicate for rule r. Then

r e PL(Ct, ht,ut)

only when

XT‘(Ct, htaut) = 1.
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This separates two constraints:

source-supported passage

and

currently admissible production.

The first belongs to the reconstruction of Lacan’s diagram. The second belongs to the generative
model.

This separation is necessary because the same graph relation may participate in different derivations
under different historical or contextual conditions. It also permits the same source structure to support
several grammar families without altering the reconstructed Graph of Desire itself.

The local production rules form the lowest level of the grammar. Composite or macro-level rules
can be introduced when a recurrent sequence of local productions has a theoretically meaningful role.

Suppose

Tm

1 T2
0; = 0j41 = +*+ = 0j
is an admissible recurrent structural pattern. A derived rule may summarize this sequence as
“w
0; = 0j,

where

[ =TpO---0rg0T].

Such a macro-rule is an analytical abbreviation. It does not replace the fine derivation from which it
was constructed.

The distinction between primitive and derived rules will matter when the language is compared with
the RSI representation. A coarse rule such as

S—1
may correspond to one local fine production or to an entire family of fine-grained derivational se-
quences.
5.3 Fine-Grained Derivation Histories

The generative history of a trajectory contains information that need not survive in its final symbolic out-
put. This subsection distinguishes a derivation from the itinerary it generates and introduces equivalence
relations among derivations at different observational resolutions.

Let

d=(Co,r1,C1,72,...,7,Ch)

be a finite derivation in a candidate generative model.
The associated fine Lacanian itinerary is obtained through a readout map

pL:C—>ZL

or, when several simultaneous observations are retained,

PL - C — P(EL)

The resulting trace is
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v2(d) = pr(Co)pL(C1) - - - pL(Ch).

Two distinct derivations may satisfy

dy # do

while

yr(di) = yr(dz).

This can occur when different internal rule applications or intermediate configurations are invisible
under py..
Define derivational equivalence at the fine observational level by

dy ~p, do

whenever

yr(di) = vr(dz).

An equivalence class

ld]L

therefore contains derivations that are observationally identical at the fine Lacanian language level
even though their internal generative histories differ.
The RSI projection introduces a coarser equivalence relation. If

Igst : I'y — Lgst,

then define

d1 ~rsr da
whenever
Irst (vr.(d1)) = Hrsi (v2.(d2)) -
Consequently,
dy ~p, do
implies
dy ~rsi da,

provided the same projection is defined on both fine outputs.
The converse need not hold.
This yields a hierarchy of observational resolution:

derivation — fine itinerary — RSI word.

Information can be lost at each arrow.
A concrete schematic example illustrates the distinction. Suppose

Y1 = 0A — OB — OC
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and

Yo =0y = oy — o

are distinct fine itineraries while

Trs1(04) = Trs1(0y) =1,

mrs1(o) = Trs1(0g) = S,

and

mrs1(o¢) = Trsi(0¢) = R.

Then both produce

ISR

at the coarse level.

The RSI word therefore identifies a class of possible fine generative histories rather than a unique
history.

This distinction is important for later probabilistic modeling. A probability assigned to the observable
word

P(ISR)

is conceptually different from probabilities assigned to distinct derivations

P(d),  P(dy),

The distinction remains even when the probabilities sum to the same marginal word probability.
Section 6 will return to this issue when probabilistic context-free and weighted grammars are intro-
duced.

5.4 Structural Memory and Context Dependence

Repeated appearance of the same fine Lacanian symbol does not imply that the generative process has
forgotten its earlier history. This subsection introduces structural memory as the information required to
distinguish historically different visits to the same observable position.

Suppose

pL(Ctl) = pL(Ctz) = 0.

The two observations are identical at the level of the fine Lacanian vocabulary. The internal config-
urations may nevertheless satisfy

Cy, # C,.
The difference between the configurations may encode distinct derivational histories, contextual con-
ditions, accumulated attributes, or other information retained by the chosen generative formalism.
Let
M

denote the structurally relevant memory available at stage . A general configuration may then be
decomposed schematically as
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Ct = (o4, My),

where o, is the current observable Lacanian position and M; contains additional state required by the
generator.
A transition becomes

(0, M) =5 (0441, Miy1).

The update of memory may be written

Mt+l = F?”t (Mt7 O¢, ht,Ut) .

This representation is deliberately generic. Different grammar families implement M; in different
ways.

A finite-state grammar may absorb memory into an enlarged state alphabet. A context-sensitive
grammar may encode relevant history in neighboring symbols. An attributed grammar may store it
in inherited or synthesized attributes. A probabilistic model may condition transition probabilities on
selected historical variables. A neural P system may retain it in the global configuration of the system.

The observable symbol therefore need not carry the complete state.

This distinction is particularly useful for repeated Lacanian positions. A trajectory can contain

0= —=0

while the corresponding configurations are

(07 Mtl)
and
(07 Mtz)a
with
Mt1 =+ MtQ.

The formal system has returned to the same observable position while retaining a changed historical
configuration.
Context dependence can then be represented through the admissibility function

Xr = Xr (0t7 My, ht,Ut) .

Two occurrences of the same observable position o; may therefore permit different continuations:

Next (0, My, ) # Next (0, My,) .

This provides a formal basis for history-dependent branching without requiring every historically
distinct state to receive a new Lacanian symbol.

The distinction also protects the source vocabulary from uncontrolled proliferation. Without internal
memory, repeated historically different occurrences might be represented artificially as

Such indexing can be useful for exposition, but it should not be mistaken for an expansion of Lacan’s
own conceptual vocabulary. The memory-bearing configuration offers a cleaner separation between
source symbols and model-specific historical state.

38



5.5 Retroactive Reinterpretation

The final requirement of the fine-grained language concerns retroaction. Section 2.4 established that
derivational order, diagrammatic direction, and interpreted historical time should remain distinct. The
present subsection develops the corresponding formal semantics.

Let

Yo:t = 0001 - - Ot

be the Lacanian itinerary generated up to stage ¢.
Let

Vt

denote the interpretive valuation associated with the current history. For each earlier position oy,
where k < t, the interpretation available at stage ¢ is

Vt(Ok; | ’Yo:t)~

After generation of a new element o, 1, the extended history becomes

Y0:t+1 = Y0:t0t+1-

Retroactive reinterpretation is represented by the possibility that

Vit1 (0 | Y0:41) 7 ve (0 | Y0:t)

for some

k<t.

The generated symbol o, has not changed. Its place within the interpreted history has changed.
This distinction allows the model to preserve an ordinary forward derivational order

Cy = Cipa

while permitting the semantic interpretation of earlier elements to depend upon later developments.
The architecture can therefore be written as

generation
Yot T Y0:t+1,

together with

reinterpretation
Vg ———————— V4.

Generation and reinterpretation are related processes with different formal roles.

Several grammar families can encode this distinction in different ways.

A simple grammar may generate the itinerary while leaving retroactive interpretation to an external
semantic layer.

An attributed grammar may update attributes attached to previously generated structures.

A context-dependent rewriting system may allow later context to alter the formal status of earlier
material.

A configuration-based generator may preserve internal variables that determine how the accumulated
trajectory is interpreted after each step.

The present paper does not assume in advance that one of these methods is the uniquely appropri-
ate formalization of Lacanian retroaction. The comparison in Section 6 evaluates what each approach
requires and what information it preserves.
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Retroactive interpretation also complicates observational equivalence. Suppose two trajectories have
the same fine symbolic trace,

while their interpretive valuations differ,

A 4,

The equality of fine words is then insufficient to establish equivalence at the psychoanalytic interpre-
tive level.
The hierarchy of representation is consequently extended to

derivational history — fine symbolic itinerary — interpretive history — RSI projection,

with the understanding that the order of presentation does not imply a single causal chain among
these objects.

The principal result of this section is therefore a fine-grained language that preserves more than the or-
der of register labels. It distinguishes typed Lacanian objects, source-constrained passages, derivational
histories, structural memory, context-dependent continuation, and retroactive semantic revision.

This additional structure does not make the fine language universally preferable to the RSI represen-
tation. It becomes useful when the research problem depends upon distinctions that the coarse language
suppresses.

Section 6 now turns from the language itself to the families of formal systems that can generate,
approximate, weight, or analyze such trajectory languages.

6 Generative Formalisms

This section compares several established families of generative formalisms that can be used to repre-
sent the trajectory languages developed in the preceding sections. Its role is methodological rather than
classificatory. The objective is to determine what each formalism preserves, what additional structure it
introduces, and which aspects of Lacanian traversal it can represent economically. The section begins
with regular and finite-state models, proceeds through context-free and context-sensitive systems, con-
siders attribute and graph grammars, introduces probabilistic and weighted grammars, and then examines
neural P systems as configuration-based generators. The final subsection formulates a model-selection
principle based on analytical purpose rather than maximal expressive power.
The comparison begins from a distinction already established in Section 3:

generated language, generative representation, underlying psychoanalytic process

are separate objects.

A language may admit several generative descriptions. Conversely, two generative systems with
different internal architectures may produce the same observed language. Formal-language equivalence
at a chosen resolution therefore provides limited information about the mechanism by which a trajectory
is generated.

This observation is especially important for the present application. A probabilistic context-free
grammar may provide a useful representation of the distribution of Lacanian trajectories even if the
process producing those trajectories has richer internal memory. A finite-state grammar may provide a
useful coarse model of register transitions even if the fine-grained process is history-dependent. A neural
P system may represent changing internal configurations while its observable output is subsequently
analyzed by a simpler grammar.

The formalisms considered below should therefore be understood as complementary analytical re-
sources.
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6.1 Regular Grammars and Finite-State Models

This subsection establishes the minimal generative baseline. Its objective is to identify how much of
the trajectory problem can already be represented when continuation depends only upon a finite control
state. The method is to compare paths through the reconstructed Lacanian structure with the finite-state
and regular-language framework developed in classical formal language theory [3, 4].

Let

Greg = (N727P7 SO)

be a regular grammar, where NN is a finite set of nonterminal control symbols, 3 a terminal alphabet,
P a finite production set, and S the initial nonterminal.
A right-linear production may have the form

X; — CLXj

or

Xi—>a,

where a € 3.
For the coarse RSI language, one can associate control states with register-level positions. A schematic
system may contain rules such as

X[ — ;5')(57
Xg — RXg,

XR—> IX[.

Repeated rule application can generate

ISR, ISRI, ISRISR,

The existence of recurrent or arbitrarily long trajectories therefore does not by itself require a context-
free or more powerful grammar. A finite-state system can generate indefinitely extendable words con-
taining repeated cycles.

This observation matters for the interpretation of trajectories such as

IRSSI.

The presence of a repeated register, repeated block, or register-level cycle does not provide evidence
that a more expressive grammar family is required. Greater expressive power becomes relevant only
when the admissibility of future productions depends upon information that cannot be represented by the
selected finite control state without an unacceptable expansion of the state space.

The same baseline applies to the fine Lacanian language. If admissible traversal depends only upon
the current formal position and a finite set of local conditions, then the path language of the corresponding
finite directed structure can be represented by a finite-state system.

The analytical strength of this model is its transparency. It makes local admissibility explicit:

0] — 0y.

Its principal limitation is equally clear. Two histories arriving at the same control state possess the
same continuation structure unless historical information has been encoded by splitting that state into
several distinct finite control states.
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Thus, if

while both histories are represented by

XS7

a simple finite-state model cannot distinguish their futures unless the state representation is refined.

This is a representational limitation rather than evidence that finite-state analysis is useless. Where
the research problem concerns only local transition constraints or coarse register-level sequencing, the
regular model may be the most economical representation considered in this paper.

6.2 Context-Free Grammars

This subsection examines the additional structure introduced by context-free derivation. Its role is to
distinguish genuine hierarchical or nested generation from simple recurrence in a trajectory. The method
follows the classical distinction between finite-state and phrase-structure generative systems [4].
A context-free grammar can be represented as
GCFG = (Nv 27 P7 SO)?

with productions of the form

A— a,

where

AeN, ac(NUX)-

The important formal feature for the present discussion is that one nonterminal can expand into a
structured expression containing further nonterminals. This allows derivations whose organization is
naturally tree-like rather than merely a sequence of local state transitions.

For example, a schematic production

T—-I1IUR

together with

U—-SU|S

generates a family such as

ISR, ISSR, ISSSR,

The example is formal only. It is not proposed as a Lacanian production rule. Its purpose is to show
the difference between repeated traversal and hierarchically generated structure.

A context-free representation becomes relevant to the Lacanian model when a trajectory contains
dependencies that are more naturally represented as embedded structures. Possible candidates include
derivational organization around structured mathemes, nested interpretive units, or a construction in
which one generated structure contains another structurally complete subderivation.

The existence of recursion alone does not establish this requirement. A finite-state cycle such as

I—-S—1—-8—--
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already permits repeated generation. Context-free structure becomes useful when the dependency
concerns the organization of a derivation rather than only recurrent motion through finitely many observ-
able positions.

This distinction prevents the term recursive from carrying too much formal weight. Psychoanalytic
recurrence, repeated return to a register, and recursive nonterminal expansion are different formal phe-
nomena.

For the present framework, a CFG can therefore play at least two roles.

First, it can provide a compact representation of families of Lacanian itineraries whose fine structure
contains hierarchical regularities.

Second, its derivation trees can preserve generative distinctions that a surface RSI word suppresses.

Suppose

dy # do

are two derivation trees while

yield(dy) = yield(d) = w.

The same observable trajectory may then possess more than one derivational history. This possibility
is particularly important once probabilities or weights are assigned to derivations.

The paper therefore retains context-free grammar as a candidate formalism without assuming that the
Graph of Desire itself has context-free structure. That stronger claim requires evidence from the formal
reconstruction.

6.3 Context-Sensitive Rewriting

This subsection considers rule systems in which production depends upon surrounding or historical in-
formation. Its objective is to represent cases where the same visible Lacanian position permits differ-
ent continuations because the generative context differs. The method draws on the established distinc-
tion between context-free and more general phrase-structure grammars [4] while retaining the broader
configuration-based notation introduced earlier.

A schematic context-dependent production has the form

aApB — avp,

where the replacement of A depends upon the context represented by « and .
For the present application, the relevant principle is broader than literal adjacency in a string. The
admissibility of a production may depend upon a history or configuration:

7t € Radm(Ct he, ug).

Thus, two derivations with the same current observable position,

can satisfy

Radm(ct(l)a hil)’ ul(tl)) 7& 7—\)'adm(ct(z)> h1(€2)a ui(ﬁz))

The difference may reflect derivational history, a contextual condition, or an exogenous input.
This capacity is potentially relevant to historically situated psychoanalytic trajectories because a
repeated structural position need not have identical continuation possibilities on each occurrence.
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However, context sensitivity should not be introduced merely because psychoanalytic interpretation
is historically complex. A finite-state model can represent a bounded amount of historical informa-
tion by refining its states. An attributed representation can store contextual information separately. A
configuration-based system can encode history through its internal state.

The formal question is therefore which representation expresses the required dependency most clearly.

Retroaction introduces a further distinction. A context-dependent production can condition a future
step on previously generated material. Lacanian retroactive interpretation may additionally require the
semantic valuation of earlier material to change after later generation. These operations are related, but
they are formally distinct.

The present framework therefore reserves context-sensitive rewriting for situations in which rule
applicability itself depends on context. Changes in the interpretation of an already generated itinerary
are handled through the semantic mechanism developed in Subsection 5.5 unless a stronger rewriting
model proves necessary.

6.4 Attribute Grammars

This subsection introduces a formalism that separates syntactic generation from additional information
attached to generated structures. Its role is to provide one possible implementation of structural memory,
contextual conditions, and semantic valuation without forcing every such distinction into the terminal
alphabet. Attribute grammars extend context-free syntax with attributes and semantic rules associated
with grammatical structures [7].

Let a generated occurrence of a symbol X carry an attribute record

Attr(X) = (a1,a2,...,am).

In the present application, possible attributes could represent formally specified properties such as

Attr(oy) = (mrsi(or), My, by, vy, .. ),

where each component is introduced only if it performs a defined analytical role.
The advantage of this separation can be seen in repeated positions. Suppose

Oty = Oty = A

at the level of the Lacanian vocabulary while

Attr(og,) # Attr(oy,).

The same source-supported Lacanian inscription can then occur at two historically different points
without requiring artificial additions such as

to the Lacanian alphabet.

Attribute propagation can also distinguish information inherited from context from information syn-
thesized during derivation. Knuth’s original attribute-grammar formulation explicitly develops inherited
and synthesized attributes as semantic information associated with context-free structures [7].

For the present framework, this distinction provides one possible formal analogue for two directions
of informational dependence. Information available from an existing context may constrain a production,
while information produced within a derivation may update the interpretation of a larger structure.

This analogy should remain formal. The paper does not identify Lacanian retroaction with Knuth’s
attribute evaluation mechanism. It investigates whether attribute propagation supplies a useful computa-
tional representation of some dependencies required by the psychoanalytic model.

An attributed Lacanian grammar might therefore separate
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structural symbol

from

historically varying information about that occurrence.

This division is attractive for the fine-grained language because the verified Lacanian vocabulary can
remain stable while model-specific memory is represented outside the source alphabet.

Its usefulness depends upon whether the relevant contextual information can be expressed through a
finite and interpretable attribute structure. If the full global configuration of an evolving process matters,
a configuration-based architecture may provide a more natural representation.

6.5 Graph Grammars

This subsection distinguishes grammar over paths in a fixed graph from grammar that transforms graph
structure itself. Its objective is to prevent the phrase grammar of the Graph of Desire from obscuring two
different formal projects. Graph grammars and graph transformation constitute an established family of
approaches in which graphs themselves are generated or rewritten [11].

The model developed so far primarily assumes a reconstructed source structure

(G35

whose admissible traversals are generated without changing the source graph at every step.
The basic architecture is therefore

®; + trajectory generator —> L.

This is different from a graph-rewriting architecture of the form

QS(LO):>95(LU:>Q5%):>---.

In the latter case, the structural graph itself changes during generation.

Graph rewriting would become relevant if the theoretical claim concerns transformation of the organi-
zation through which future Lacanian relations are possible. For example, if a trajectory were interpreted
as modifying the available structural relations themselves, a fixed-graph traversal model could become
insufficient.

The current paper does not assume such transformation as a default psychoanalytic mechanism.

This restriction is methodologically useful. The Graph of Desire first provides a source-constrained
structure from which trajectories are generated. Alteration of that structure introduces a separate model-
ing claim and therefore requires separate justification.

Graph-grammar concepts can nevertheless contribute in two ways.

First, the staged construction of the Graph of Desire discussed in Section 2.1 can be compared for-
mally with graph transformation, while preserving the distinction between Lacan’s historical construction
of the diagram and our computational reconstruction.

Second, future variants of the model may permit a subject’s effective generative structure to change:

Gt = 6L t11-

Such an extension could represent structural reorganization rather than movement through a fixed

topology.
For Paper 1, graph grammar therefore serves primarily as a boundary case. It clarifies that a grammar

generating paths on a graph and a grammar generating graphs are distinct mathematical constructions.

45



6.6 Probabilistic and Weighted Grammars

This subsection introduces quantitative extensions of grammatical generation. Its role is to distinguish
admissibility from relative likelihood, accessibility, cost, or another numerical valuation. The discussion
remains limited to the formal possibilities required by Paper 1. The empirical or theoretical determination
of trajectory weights is reserved for the subsequent discrete-to-continuous analysis.

Probabilistic grammars provide an established way to assign probability measures to derivational
alternatives. Booth and Thompson developed a probabilistic treatment of abstract languages in which
probabilities are associated with grammatical generation [1].

For a probabilistic context-free grammar, let

P(A — «)

denote the probability assigned to a production expanding the nonterminal A.
Under the usual normalization for competing expansions of A,

Y PA-a) =1

a:A—a

For a derivation d using productions

T1,72y 0.5 Tn,

a conventional product model assigns

P(d) = ] Pra).
k=1

When several derivations produce the same terminal word w, the probability of the word depends
upon the probabilities of the derivations that yield it.
This distinction is immediately relevant to the present framework.

Suppose
dy # da
while
yr(d1) # vr(dz)
and

1_[RSI ('YL(dl)) - HRSI ("}/L(dg)) = ISR.
A probability assigned directly to the coarse word

P(ISR)

does not by itself reveal how probability is distributed across the distinct fine-grained derivations
that contribute to that observation.

Probabilistic analysis therefore interacts naturally with the multi-resolution structure of the paper.

At the same time, the use of a PCFG does not imply that the underlying psychoanalytic process is
itself a PCFG. A PCFG may function as a statistical or formal model of generated trajectory distributions.

This point is analogous to applying a grammatical model to the output of a much richer generative
machine. A simplified formalism can analyze an observable language without duplicating the complete
mechanism of its producer.
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Weighted grammars provide a broader quantitative framework. Weighted context-free grammars are
established extensions of CFGs in which productions receive values from an algebraic weight structure,
classically a semiring [12].

Let

w: P —K

assign a weight to each production, where K is the selected weight domain.

A derivation can then receive an aggregate weight constructed from the weights of its productions.
The precise combination operation depends upon the algebraic structure and interpretation selected for
K.

Probability is therefore one possible interpretation of grammatical weighting. Other choices can
represent different quantitative objects, provided that their meaning and composition laws are stated
explicitly.

For the present programme, possible later interpretations include

empirical frequency,

relative accessibility,

transition propensity,

cost,

or another explicitly defined quantity.
These possibilities remain hypotheses until the quantity being modeled is specified.
This restraint is important. Assigning

w(r) =0.8

to a Lacanian production has no explanatory content until the number 0.8 has an operational inter-
pretation and a defensible source.

Accordingly, Paper 1 introduces probabilistic and weighted grammars as available representations
while leaving the determination of weights open. Paper 2 can then investigate how weighted deriva-
tions relate to path sums, coarse-graining, and continuous models without retroactively treating arbitrary
numbers as psychoanalytic measurements.

6.7 Neural P Systems

This subsection considers a qualitatively different generative architecture. Its objective is to represent
trajectory production through an evolving global configuration rather than through a derivation whose ob-
servable word is the principal state description. Spiking neural P systems were introduced as a neural-like
class of membrane-computing systems in which neurons communicate through spikes along synapses
and temporal firing is an explicit part of the computation [6].

The relevance of this formalism to the present paper is computational rather than neuroscientific. No
correspondence is asserted between a formal P-system neuron and a biological neuron, and no Lacanian
position is identified with a neurophysiological unit.

The useful structural feature is the distinction between

global configuration

and
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observable output.

Let a neural P-system-like model have global configuration

Cy = (61,t7 Cotyvny Cm,t)

at discrete time ¢, where the components record the current internal contents or conditions of its
formal units.
Rule application produces

Ct = Ct+1-

An observation map can then generate a Lacanian symbol,

pL(Ct) = Ot,

or an RSI observation,

pRSI(Ct) = Qt.

The resulting trace is

apgaias - -+ .

This architecture directly represents a distinction central to the present paper. It is possible that

prs1(Ci) = prsi(C) = S

while

C; # Cj.

Repeated observable symbols therefore need not correspond to repeated internal configurations.

The original SN P-system framework uses spikes and temporal firing as its computational medium
[6]. Subsequent work has explicitly studied SN P systems as generators of string languages. Chen et al.
define languages from spike trains associated with computations and analyze their language generation
power [2].

This literature is especially relevant because it establishes that P-system computation and formal-
language generation can be related without requiring the internal objects of the system to coincide with
the terminal alphabet of the language.

For the Lacanian application, this suggests a readout architecture:

HL — C(),Cl,CQ,... ﬂ)’)/L.

A further projection yields

TTrs
YL o WRSI-

The full architecture is therefore

II; — I't, — Lgsi,

where 11, denotes the generative machine, I';, its fine-grained observable Lacanian itineraries, and
Lggi the coarse register-level language.

A possible source-constrained construction would associate formal units of the machine with selected
objects or regions of
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()5

and constrain communication relations through verified relations in the Graph of Desire.
Schematically,

0; € O ~~ o0,

and a verified directed relation

(Oi, Oj) (S RL

may constrain a corresponding communication relation

(O’i, Uj) € Syn.

The arrow ~~ denotes our formal representation. It is not a claim that Lacan’s graph describes a
neural network.

Several features make configuration-based generation attractive for the present problem.

First, a trajectory can continue through an arbitrary number of discrete steps without requiring a
completed terminal word to be treated as the primary object.

Second, several internal variables can change while the same Lacanian or RSI symbol is observed.

Third, history can be retained in the global configuration.

Fourth, communication among several structural components can contribute to a single observable
output.

Fifth, the generated trace can subsequently be analyzed through an ordinary formal grammar.

The last point is especially important. The adoption of a P-system generator does not displace regular
grammars, CFGs, or PCFGs.

Suppose

L(I1L)

is the language observed from a P-system model. We may still construct a grammar

G

whose purpose is to describe some property of

L(IL).

The grammar can be simpler than the generator.
This relation can be written schematically as

rich generator — generated traces — simplified grammatical analysis.

A probabilistic grammar could, for example, approximate a distribution over observed trajectories
generated by a configuration-based process. A regular grammar could summarize its local transition
structure. A CFG could capture a hierarchical regularity in its emitted traces.

These analyses do not require the internal P-system mechanism and the grammatical model to be
identical.

The converse also holds. A PCFG can be used directly as a generative model without presupposing
an underlying P system.

Neural P systems therefore occupy a distinctive position in the framework: they provide a candidate
operational representation of ongoing, configuration-dependent production, while ordinary grammars
remain available as generative or analytical descriptions at other resolutions.
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Table 1: Generative formalisms and their principal roles in the present framework.

Formalism

Principal preserved structure

Potential role in the Lacanian

model

Regular grammar /
finite-state model
Context-free grammar
Context-sensitive

rewriting
Attribute grammar

Graph grammar

PCFG

Weighted grammar

Neural P system

Finite control and local transi-
tion structure

Hierarchical derivation
nested generative structure
Context-dependent rule applica-
bility

Syntax together with attached
and propagated information

and

Generation or transformation of
graph structure

Probability distribution over
grammatical derivations
General quantitative valuation
of productions and derivations

Rule-driven evolution of a dis-
tributed global configuration

Coarse RSI traversal and locally con-
strained fine paths

Fine itineraries with theoretically jus-
tified hierarchical dependencies
History-conditioned or structurally
conditioned continuation

Structural memory, contextual at-
tributes, and changing semantic valu-
ations

Later modeling of changes to the ef-
fective structural graph, where justi-
fied

Probabilistic modeling of alternative
trajectory derivations

Accessibility, cost, frequency, or
other explicitly defined trajectory
weights

Continuing generation with internal
state and temporally structured read-
out

6.8 Expressivity and Model Selection

This subsection integrates the preceding comparison. Its objective is to define a principled relation be-

tween formal expressivity and analytical adequacy. The method is to evaluate each formalism by the
distinctions it preserves rather than by locating a single maximally expressive system at the top of the

analysis.

The classical grammar literature already establishes that restrictions on grammar form produce classes
with different generative capacities [4]. Greater generative capacity, however, does not by itself deter-
mine which formalism provides the most informative model of a particular psychoanalytic problem.

An extremely expressive formal system can encode a wide range of possible trajectories. That flexi-

bility can become a weakness when few constraints distinguish psychoanalytically admissible trajectories

from arbitrary ones.

The relevant criterion is therefore constrained adequacy.

Let

D(Q)

denote the set of distinctions required to answer an analytical problem (), and let

D(M)

denote the distinctions preserved by a model 1.
A model is representationally sufficient for () when

D(Q) C D(M).

Additional expressive capacity may still be useful, but it requires an independent conceptual role.
The candidate formalisms can therefore be summarized as follows:
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The table does not define a ranking.

Different formalisms can describe the same trajectory family at different levels of abstraction. A
trajectory language generated by a neural P system can still be analyzed through a PCFG. A PCFG-
generated language can be approximated by a finite-state model for a restricted analytical purpose. A
fine Lacanian grammar can be projected to a much smaller RSI grammar.

This yields a multi-model architecture:

My, My, ..., M, —  overlapping descriptions of trajectory generation.

The models can be compared through their observable languages,

L(M;),

their derivational structures,

D(M;),

and the information retained in their internal configurations.
Equality of observable languages,

L) = L),

does not imply equality of internal generative organization.

Conversely, differences in internal machinery may be irrelevant when the research problem concerns
only an observable property preserved by both models.

The model-selection principle adopted in this paper is therefore:

Use a generative formalism at the resolution required by the psychoanalytic distinction under
analysis, and introduce additional expressive machinery only when that machinery preserves
information that the analysis requires.

This principle permits simple and complex models to coexist without treating complexity as an epis-
temic hierarchy.

For the coarse RSI language, a regular or probabilistic finite-state representation may often suffice.

For hierarchical fine-grained derivation, a CFG or related grammar may be appropriate.

For history-dependent semantics, contextual or attributed representations may provide greater clarity.

For an evolving internal configuration that continuously produces observable symbols in discrete
time, a neural P-system-like architecture becomes a serious candidate.

No choice among these possibilities establishes a causal theory of the psyche.

The next section therefore develops the configuration-based case in greater detail. Its purpose is
to show how a process-generating architecture can produce finite or continuing Lacanian traces while
retaining information that disappears from the emitted symbolic word.

7 A Process-Generating Architecture

This section develops a configuration-based generative architecture for Lacanian trajectories. Its role is
to show how an evolving formal system can generate symbolic itineraries while retaining internal infor-
mation that is absent from the emitted word. The objective is not to replace the grammatical models ex-
amined in Section 6. Instead, the section constructs one richer generator whose traces may subsequently
be analyzed through regular, context-free, probabilistic, weighted, or other grammatical representations.

The construction proceeds in five stages. It first distinguishes global configuration from observable
position and specifies rule-driven evolution. It then defines temporal readout into the fine Lacanian
and coarse RSI languages. The third subsection examines repeated observable positions under different
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internal configurations. The fourth constrains a neural P-system-like architecture by the verified structure
of the Graph of Desire. The final subsection distinguishes finite observations, unfinished prefixes, and
indefinitely continuing traces.

Spiking neural P systems provide the principal computational precedent for this architecture. In their
standard form, they consist of formal neurons containing spikes and rule sets, connected by a synapse
relation; the system evolves in discrete time through rule application, and the timing of spikes forms part
of the computation [6]. Their relevance here lies in this configuration-based and temporally organized
structure. No biological or psychoanalytic identity between the components of an SN P system and the
elements of Lacan’s theory is assumed.

7.1 Configurations and Rule-Driven Evolution

The primary object of a process-generating model is a configuration rather than an emitted symbol. This
distinction provides the formal memory required to separate repeated observations from repeated com-
plete states.

Let a generative machine be written abstractly as

HL - (C7Ra =, COa PL) )

where C is the configuration space, R is a finite or otherwise specified rule set, = is the rule-governed
evolution relation, C is an admissible initial configuration, and py, is an observation map into the fine
Lacanian vocabulary.

A computation is a sequence

Co 0103

The configurations contain the state required for subsequent rule application. Their contents need
not be completely visible in the symbolic trajectory emitted by the model.

This general form encompasses several possible implementations. For the neural P-system case, a
standard SN P system contains a singleton spike alphabet,

O = {a},

together with formal neurons

o; = (ni, Ri),

where n; gives the initial spike multiplicity and R; the rules associated with the neuron. The neurons
communicate through a directed synapse relation [6]. The precise spiking and forgetting rules of the stan-
dard formalism are established independently in the SN P-system literature and need not be reproduced
as psychoanalytic rules here.

For the present application, it is useful to distinguish the standard computational substrate from a
Lacanian interpretation layer. Let

Cr=(C1t,C2t,--+Cmpt)

denote the complete formal configuration at time ¢. In an SN P-system implementation, the compo-
nents can include the spike contents and rule-relevant status of the neurons. In a more general process
model, ¢; ; can represent another explicitly defined local configuration.

The evolution law is then written

Ry
Cy = Ciya,

where R; denotes the compatible collection of rules applied at that step.
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This notation is intentionally more general than a single production

A— a.

A conventional grammatical derivation often foregrounds the rewriting of a selected syntactic object.
A distributed configuration model can allow several local components to contribute to the next global
state.

This difference is one reason to consider P-system-like models for the present problem. It provides
a natural separation between

current observable Lacanian position

and

complete generative configuration.
The latter may contain information about previous generation, simultaneous structural activation,
delayed effects, or contextual constraints that is absent from the former.
The same architecture can include the historical and exogenous variables introduced in Subsec-
tion 3.5. Rule applicability may be written schematically as
Ry = R (Ct, hy,u),
without modeling the endogenous production of u; by another subject.
The architecture therefore remains within the first-series scope:
(ht, Uut, Ct) — Ct+1.

A coupled system containing the evolving states of several subjects remains outside the present paper.

7.2 Temporal Traces and Symbolic Output

A configuration-based generator becomes a model of Lacanian trajectories only after an observation rule
has been specified. This subsection therefore separates internal computation from symbolic readout. Its
method is to define observation maps at the fine Lacanian and coarse RSI resolutions.

In the established SN P-system literature, output can be encoded through the temporal pattern of
spikes, and SN P systems have also been studied explicitly as string-language generators [6, 2]. The
Lacanian readout introduced below is an additional construction of the present paper. It does not form
part of the standard SN P-system definition.

Let

pL:C—>yL

be a fine-grained observation map.
For a computation

Co=CrL= = Chy,

the corresponding observed sequence is

Trr,(Co:n) = pr(Co)pr(Cr) - - - pr(Ch).

The codomain )y, depends upon the desired resolution. If exactly one fine Lacanian position is
observed at each step, then

VL =3%p.
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If one configuration can support several simultaneously relevant observations, a richer codomain

may be used, for example

Y CP(EL).

This possibility should be distinguished from emitting an arbitrarily chosen set of Lacanian symbols.

The RSI trace is obtained through a second observation map,

prsi : C — XRs,

or through composition with the fine-to-coarse projection:

prst = Ilrsi o pr,

where the domains permit this composition.
The resulting architecture is

L I
Cy V25 0, 2 .

Over a sequence of configurations this gives

00,01,...,Cn'—>0001--'0ni—>a0a1"

Thus the same computation has at least three representations:
configuration history,
fine Lacanian trace,
and

coarse RSI trace.
Each map can discard information.
The observation need not occur at every computational step. Let
TObS = {t07 tl? cee 7tk}

denote the selected observation times. Then

Trr, = pr(Ciy)prL(Cr,) -+ pr(Cly).

A multi-symbol observation requires an explicit criterion identifying which components of the configu-
ration are jointly observable at a given step.

Q.

This possibility becomes useful when several internal computational steps correspond to one analyt-

ically meaningful Lacanian transition.

The distinction also prevents computational time from being identified automatically with histori-

Accordingly,

tcomputation

and

tpsychoanalytic
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need not be identified.
The generated word is therefore a temporally ordered formal observation, while its psychoanalytic
temporal meaning remains part of the interpretive semantics.

7.3 Internal State and Repeated Observable Positions

The principal analytical advantage of a configuration-based generator appears when the same observable
Lacanian position occurs more than once. This subsection formalizes that distinction and examines its
consequences for recurrence, prediction, and coarse-graining.

Suppose

The observed itinerary revisits o.
The complete configurations can nevertheless satisfy

Ci # C;.

The equality of observable positions therefore defines a weaker equivalence relation than equality of
configurations.
Define observational equivalence at the fine level by

Ci ~1 Cj
when
pL(Ci) = pr(Cj)
Likewise,
C; ~rs1 Cj
when

prs1(Ci) = prsi(Cy).

The RSI equivalence is generally coarser. Two configurations can satisfy

C; ~rst Cj

while

C; 41 C;.

For example, two fine Lacanian positions may both project to S even though they occupy different
locations in the Graph of Desire.
The same distinction applies to continuation. Let

Cont(C)
denote the set of formally admissible continuations from configuration C.
It is possible that
pr(Ci) = pr(Cj)
while
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Cont(C;) # Cont(C}).

Thus the current observable symbol may be insufficient to predict the possible future of the trajectory.
This point provides a precise reason for introducing internal configuration. A model that observes
only

Ot

may appear non-Markovian because continuation depends upon history not contained in o;. A richer
configuration

Ct

can retain some of the missing information.

The paper does not assume that a sufficiently rich C; makes the actual psychoanalytic process Marko-
vian. Such a conclusion would require a stronger claim about the completeness of the selected state
representation. The formal configuration merely determines the evolution of the selected model.

Repeated RSI symbols provide the clearest illustration. Consider

IRSSI.
Let
prsi(Co) =1
and
prsi(Ca) = 1.

The word returns to the Imaginary at the selected observational resolution.
Three possibilities remain formally distinct:

Cy = Oy,

Cy#Cy but pr(Cy) = pr(Co),

or

pr(Cs) # pr(Co) while  prsi(Cs) = prsi(Co).

The first is configuration closure.

The second is fine-symbol recurrence without configuration closure.

The third is recurrence visible only after RSI coarse-graining.

These distinctions make the word I RSST analytically useful without turning it prematurely into a
closed state-space orbit.

They also clarify the role of traditional grammatical analysis. A PCFG may assign a probability
to IRSSI, while the configuration-based generator distinguishes several internal histories capable of
yielding that same word. The two models therefore answer different questions about one observable
trajectory.
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7.4 Graph-Constrained Neural P-System Representation

This subsection connects the configuration-based architecture to the source-constrained reconstruction of
the Graph of Desire. Its objective is to specify how the topology of the Lacanian diagram can constrain
a neural P-system-like generator without identifying Lacanian positions with biological neurons. The
method is to introduce an explicit representation map from selected formal objects in & 1, to computational
components and to constrain communication by source-supported relations.

A standard SN P system contains a set of formal neurons connected through a directed synapse

relation [6]. Let

N:{Ul,UQ,---,Um}

denote the computational units of the adapted model, and let

Syn CN x N

denote their directed communication relation.
The Lacanian reconstruction provides

&r, = (0L, Rr, ko, KR, InC) .
A representation map
p:0p — N
can associate a selected subset
0, C O

with computational units.
The restriction to O} is deliberate. The heterogeneous objects identified in Section 2 should not all

be converted automatically into neurons. A pathway annotation, a structured matheme, a crossing, and
a positional inscription need not receive identical computational treatment.
For objects represented through i, a verified directed source relation
Tij € Rr

with

inc(ri;) = (0;,05)

may license a synaptic relation

(1(0i), u(oj)) € Syn.

The implication is one-way at this stage. The existence of a Lacanian source relation can constrain
computational communication. The computational architecture should not introduce additional Lacanian
relations merely because they simplify implementation.

A strict source-constrained version would require

Syn C u(Rr)

under the appropriate induced representation of relations.
A more flexible model could introduce auxiliary computational units that have no direct Lacanian

label. Let

N =N UNy,
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where A, contains units corresponding to selected Lacanian objects and A4 contains auxiliary units
required by the computation.

Auxiliary units are formally permissible, but their status must remain explicit. They belong to the
computational implementation rather than to Lacan’s Graph of Desire.

This distinction is important because a literal one-node-one-neuron translation may force the source
diagram into the implementation conventions of SN P systems. The objective is instead to preserve
relevant Lacanian constraints while allowing the computational machinery needed to implement them.

Rule sets can be treated similarly. Let

R;

be the local rules associated with o;.
A Lacanian admissibility condition can constrain

R;

without being identified with the syntactic form of a standard spiking rule. The standard SN P formal-
ism provides the computational semantics; the Lacanian reconstruction determines which computational
transitions receive a psychoanalytic interpretation.

The architecture can therefore be summarized as

(G aRy | LN

The map p implements a source-constrained representation.

The machine II;, generates configuration histories.

The map p;, extracts fine Lacanian itineraries from those histories.
The RSI observation is obtained subsequently:

& 1 P, B e

None of these arrows is attributed to Lacan.

This layered construction also provides criteria by which the P-system model can fail. A proposed
mapping is inadequate if it requires source relations that cannot be justified, collapses Lacanian distinc-
tions required by the analysis, produces trajectories that violate the admissibility conditions, or intro-
duces internal computational distinctions that are later interpreted psychoanalytically without an explicit
semantic bridge.

The P-system representation is therefore constrained by the same epistemic standard as the other
generative formalisms: expressive power alone does not license psychoanalytic interpretation.

7.5 Finite and Continuing Trajectories

The final component of the process-generating architecture concerns the extent of a trajectory in time.
Its objective is to allow finite observations without treating them automatically as completed processes,
while also permitting indefinitely continuing formal generation where useful.

Let

Co=Ci=---=C,

be a finite computation segment.
Its fine observed trace is

Yo:n = pL(Co)pL(C1) -+ - pL(Cr).

The word ~g.,, can have several statuses.
It may be terminal because no rule remains applicable.
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It may be terminal because the analytical observation ends at n.
It may be an unfinished prefix of a longer computation.

These cases should not be conflated.

Let

EXt(Cn) = {Cn+1 eC | Cn = Cn+1}

denote the one-step continuation set.
If

Ext(Cy) # 2,

the configuration has at least one formally admissible continuation.

The corresponding observable prefix may therefore belong to the prefix closure of a trajectory lan-
guage even when it is not itself interpreted as a completed trajectory.

This distinction is particularly relevant to psychoanalytic processes. An observed history generally
ends because the observation ends, because the analysis concerns a selected interval, or because a par-
ticular formal episode has been bounded for study. None of these conditions requires a claim that the
subject’s generative trajectory has globally terminated.

For finite traces, define

Lﬁn(HL>

as the set of finite observations obtained from the computation segments admitted by the selected
readout convention.

This definition is intentionally broader than the specific string-generation convention studied for
SN P systems by Chen et al., where languages are formed from spike trains associated with halting
computations [2]. The Lacanian construction can also study finite prefixes of computations whose later
continuation remains possible.

If the formal process continues indefinitely,

Co=Ci=0C=---,

the observation map can produce an infinite trace

Y = 000102 " - - .

When required, such traces may be represented in

Dy

or, after coarse-graining,

w
RSI-

This is a construction of the present framework. It should not be read as a claim that the standard
language-generation convention of SN P systems is defined through the same w-language semantics.

The distinction between finite and continuing trajectories also prevents closure from being imposed
by the formalism.

A recurrent sequence such as

IRSSIRSSIRSSI - - -

can continue indefinitely without returning to the same complete configuration.
Likewise, an observed finite segment
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IRSSI
may be only the prefix of

IRSSIR--- .

The final I of the finite observation therefore has no privileged status merely because the observer
stopped recording at that point.
This gives rise to three useful levels:

finite completed computation,

finite observed prefix,

and

continuing computation.

The distinction will remain important in later papers, where governance and dynamical analysis often
concern unfinished trajectories rather than completed cycles.
The process-generating architecture developed in this section can now be summarized as

R pL IIrs;
(Cyy hiyup) = Cig1 = 0441 — Qy41.

Its principal contribution is the separation of internal generative state, fine Lacanian observation,
and coarse register-level observation. A configuration-based model can therefore represent ongoing
production and historical differentiation while remaining compatible with simpler grammatical analyses
of its emitted trajectories.

Section 8 develops this compatibility systematically by treating the fine Lacanian and RSI languages
as related levels of observation and examining the information lost between them.

8 Multi-Resolution Representation

This section formalizes the relation between the fine-grained Lacanian language and the coarse RSI
language. Its role is to show how one psychoanalytic trajectory can admit several representations at
different resolutions without requiring those representations to preserve the same information. The sec-
tion first defines the relevant trajectory spaces, then introduces the fine-to-coarse projection, examines
the possibility that distinct derivations share one coarse observation, characterizes information loss un-
der coarse-graining, and concludes with a principle for selecting the resolution appropriate to a given
analytical task.
The construction begins from three objects established earlier:

D, Iz, Lgsi,

where D denotes the relevant derivational histories, I';, the fine-grained Lacanian itineraries, and
Lggi the coarse register-level language.
The central architecture is

II
D 221 = Lrar.

The first map suppresses information internal to the generator while retaining the selected Lacanian
itinerary. The second suppresses fine-grained Lacanian distinctions while retaining the selected RSI
trajectory.

The paper therefore treats resolution as a sequence of controlled observations rather than as a se-
quence of increasingly correct models.
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8.1 Fine and Coarse Trajectory Languages

The first task is to place the fine and coarse languages within one formal architecture. Their relation is
easier to state once the distinction between a symbol alphabet, a generated language, and an underlying
trajectory space is kept explicit.
Let
I'y

denote the set of admissible fine-grained Lacanian itineraries generated by the selected formal sys-
tem.
An element

v €l'L

may have the form

YL = 0001 - * - On,

or, where relation types must be retained,

YL = 00T1017T2 * * * TnOn.
The exact representation depends upon the information preserved by the fine-grained model.
The coarse RSI language is
Lyrst € g1, Yrs1 = {R, S, I}.

An element

WRSI = @pa1 - - An
records only the selected register-level observations.
The two spaces therefore represent different objects:
I';, = {fine Lacanian itineraries},

while

Lgsi = {coarse register-level words}.

The difference is structural as well as lexical. A fine itinerary can retain typed positions, relation
labels, crossings, derivational distinctions, or other source-constrained information. An RSI word retains
only the sequence of register observations selected by the projection.

The same distinction applies to continuing trajectories. Let

Iy
denote the fine continuing trajectories admitted by the selected generator, and let
Rs1 S ZRsi
denote their coarse continuing observations.
A finite observation may therefore occur at either resolution:
YLon €L

and
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WRSL0:n € LRsI-

Likewise, a continuing computation may support

v €T

and

o0 w
wrgr € Lrgr-

The existence of these parallel representations permits the paper to compare the same generated
process at different levels of abstraction.

It also prevents the coarse RSI representation from being interpreted as an alternative ontology of
the subject. The RSI word is an observation of a trajectory at one selected resolution.

8.2 Fine-to-Coarse RSI Projection

This subsection defines the map connecting the two trajectory languages. Its objective is to make explicit
which fine-grained distinctions are retained when a Lacanian itinerary is represented through RSI coding.
The method begins with a local typing relation and extends it to complete itineraries.

Let

mrst : Op — P ({R, 5, I})
be the register-typing relation introduced provisionally in Section 2.5.
The use of
P({R,S.1})

rather than

{R,S, I}

permits an object to have more than one admissible register association when the Lacanian interpre-
tation does not justify a unique assignment.

Where a single register label is required for a particular observation, an additional selection or obser-
vation rule

w: P({R, S,I}) — ZRSI

may be introduced.
The complete local observation is then

TRSI = W O TRSI-

For an itinerary

YL = 0001 * * * On,

the induced trajectory projection is

HRSI(’YL) = WRSI(OO)WRSI(OI) to WRSI(On)-

Hence

Igst : I'p, — Lgsi-
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This expression is the simplest case.
A more general projection may omit fine objects that have no independent register-level observation.
Let

€

denote omission from the emitted RSI word. Then a local projection may take values in

Yrs1 U {6}

For example,

mrs1(0;) = €

means that o; remains relevant to the fine derivation while producing no separate symbol at the RSI
resolution.

This possibility is important because the fine Lacanian itinerary may contain more structural events
than the coarse trajectory has observable register transitions.

Relation labels can be treated similarly. Suppose

YL = 0QTr1017202.

A position-only RSI projection may satisfy

Hrsi(vz) = 7(o0)m(01)m(02),

while the relation types

1, T2

are suppressed.
A richer coarse language could preserve selected relation classes, but that would define a different
observation space.
The projection is therefore parameterized by the distinctions chosen for preservation.
Let
Ig

denote the projection associated with an analytical problem (). Then

HQ:FL—>FQ

retains exactly the distinctions required by that analytical resolution.
The RSI map

ITrst

is one important instance of this more general observation principle.
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8.3 Multiple Derivations and Shared Projections

The multi-resolution architecture becomes most informative when distinct generative histories collapse
to the same observable trajectory. This subsection distinguishes several forms of many-to-one represen-
tation and shows where information can disappear.

Let
di,do € D
be two derivations.
The strongest equality is
dy = dy.

A weaker condition is equality of their fine Lacanian itineraries:

pp(di) = pp(da).
It is also possible that

pp(d1) # pp(d2)

while

Irsi (pp(d1)) = st (pp(dz)) -

Thus two derivations can remain distinct at the fine level while becoming indistinguishable at the
RSI level.

This yields at least three resolutions of equivalence.

Derivational equality:

di = da.

Fine observational equivalence:

dy ~p, da

when

pp(di) = pp(dz).

RSI observational equivalence:

d1 ~rsi da

when

Irsi (pp(d1)) = Irst (pp(dz)) -

Under the present architecture,

dy ~p, do

implies

dy ~rsi da,

provided that both fine itineraries lie in the domain of the same RSI projection.
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The converse does not generally hold.
A schematic example can be written as

dy — 01090304 — ISRI

and
do — 0405050} — ISRI,
with
SR ASNAN)
01020304 7 0]05030}.
The word

ISRI

therefore denotes a class of possible fine histories.
At the trajectory level, define

Y1 ~RSI V2

when

rsi(y1) = rsi(72)-

For a coarse word

w € Ly,

its fine preimage is

—1
Hgsi(w) = {v € ' | Irsi(7) = w}.
The cardinality of this preimage provides one elementary measure of how many fine trajectories are
collapsed by the coarse observation.
If
—1
‘HRSI(w)‘ =1
the word identifies one fine itinerary within the selected model.
If
—1
Mgy (w)] > 1,
the word is structurally ambiguous at the fine level.
This ambiguity is formal rather than necessarily psychological. It states that the chosen coarse rep-
resentation lacks enough information to recover a unique fine itinerary.
The same principle extends to configuration histories. Let

Comp(w)

denote the set of complete configuration histories whose readout produces w. Then it is possible that

[Comp(w)]| > [Tlgg;(w)] -

Several internal computations may generate one fine itinerary, while several fine itineraries generate
one RSI word.
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The full chain can therefore be many-to-one at more than one stage:

D — I'n — LRSI'

This distinction becomes particularly important when probability or weight is introduced.
If

P(d)

is defined over derivations, then the probability of a fine itinerary is obtained by aggregating over all
derivations that generate it:

Plr)= Y. P

d:pp(d)=7L
Likewise, the probability of an RSI word is

Pwy= Y Pluw).

L Irsi(vL)=w

These expressions are included only to clarify the levels at which a later weighted or probabilistic
model can operate. Paper 1 does not assign empirical probabilities to Lacanian trajectories.

8.4 Information Loss under Coarse-Graining

The purpose of coarse-graining is to suppress distinctions that are unnecessary for a selected analysis.
Information loss is therefore expected. The relevant problem is to identify which information has been
removed and whether the removed distinctions affect the inference being made.

Let

II: X —Y

be a generic observation map from a fine representation X to a coarser representation Y.
The fiber over

yey

18

I (y).

All elements of the same fiber are observationally indistinguishable at the resolution Y.
Applied to the present case,

lesll(w)

contains the fine Lacanian itineraries identified by the same RSI word.

Several forms of information can be removed by this projection.

The first is positional information. Distinct Lacanian objects may receive the same register label.

The second is relational information. Distinct edge or pathway types may collapse into the same
register transition.

The third is derivational information. Different rule histories may produce the same observed itinerary.

The fourth is configuration information. Distinct internal states may emit the same fine or coarse
symbol.

The fifth is contextual information. Two identical observed sequences can occur under different
historical or exogenous conditions.
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The sixth is interpretive information. Retroactive valuation can differ even when the underlying
emitted symbols remain the same.
These losses can be represented through a sequence

pL IlRs,
Con F— YL 3 WRsl

in which

CO:n

contains more information than ~y, and -y, generally contains more information than wgg;.

The symbols “more information” here are used structurally. The paper does not require a numerical
information-theoretic measure at this stage.

The projection also defines an equivalence relation:

Y1 ~II Y2
if

(1) = (72).

The resulting quotient set is

FL/ ~IT -
For the RSI projection,

I'r/~rsi

collects fine itineraries into classes that are indistinguishable at the register level.
There is a natural correspondence between these equivalence classes and the image of the projection:

I'r/ ~rsi— Im (Ilgsy) -

This observation provides a formal interpretation of the RSI language as a coarse partition of fine
trajectory space.

The quotient construction itself is standard mathematics. The paper-specific work lies in defining the
psychoanalytically meaningful projection and identifying which distinctions the projection suppresses.

This distinction is important for later research. A future trajectory taxonomy may classify histories
through equivalence relations chosen for dynamical or governance purposes. Paper 1 uses equivalence
only to explain the relation between generative resolutions.

A coarse representation is therefore useful when differences within one fiber

I (y)

are irrelevant to the inference being made.

It becomes inadequate when two members of the same fiber possess different properties required by
the analysis.
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8.5 Resolution Selection and Formal Economy

The final task of this section is to determine when the fine Lacanian language is required and when
the simpler RSI representation is sufficient. The criterion developed here is based on preservation of
distinctions relevant to a specified analytical problem.

Let
Q
denote an analytical task.
Let
Po(v)

denote the properties of a fine trajectory ~ that are relevant to answering ().
A projection

HQ : T L — FQ
is adequate for (Q when trajectories identified by the projection are also indistinguishable with respect

to the properties required by ().
Formally, if

(1) = Ig(1e),

adequacy requires

Po(n) = Pg(12)

for the distinctions that the analysis treats as relevant.
This condition defines a task-relative notion of sufficient resolution.
For example, suppose () concerns only the ordering of register-level observations. Then

IIrst

may be sufficient.

Suppose instead that () concerns whether two occurrences of S arise from different positions of the
Graph of Desire. The RSI projection is then too coarse.

Likewise, if ) concerns whether two identical fine trajectories arise from different internal gener-
ative histories, even the fine Lacanian language may be insufficient. The analysis must return to the
derivational or configuration level.

The required resolution can therefore be represented as

RSI word < fine Lacanian itinerary < derivational history < complete model configuration,

where

=<

indicates increasing retained structure rather than increasing truth.

This ordering is analytical, not ontological.

A lower-resolution model can be preferable when its retained distinctions are sufficient for the prob-
lem and its simpler structure improves interpretability.

A higher-resolution model becomes preferable when the lower-resolution map identifies cases that
the analytical problem requires us to distinguish.

This yields a principle of formal economy:
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Select the coarsest representation that preserves the distinctions required by the analysis, and
move to a finer representation when the suppressed differences alter the relevant inference.

The principle also applies to the choice among generative formalisms.

A regular grammar may be sufficient for a problem defined over local RSI transitions.

A PCFG may be useful when the analytical target is a distribution over coarse derivations.

A fine attributed grammar may be required when historical information changes rule applicability.

A configuration-based P-system model may be required when two identical symbolic traces can arise
from internal states with different continuation structures.

No model is therefore privileged by complexity alone.

The multi-resolution architecture developed in this section can be summarized as

configuration history — fine derivation — Lacanian itinerary — RSI trajectory.

Each transition in this chain defines a loss of resolution.

The central analytical problem is to determine whether that loss preserves the distinctions relevant
to the task under consideration.

Section 9 now addresses the remaining semantic problem. Formal generation and projection can
identify admissible structures and their relations across resolutions. An additional interpretive account
is required before those structures can be treated as trajectories of a historically situated psychoanalytic
subject.

9 Psychoanalytic Interpretation

This section addresses the semantic relation between the formal objects constructed in the preceding
sections and the historically situated subject to which psychoanalytic interpretation refers. Its role is to
prevent formal generation from acquiring psychoanalytic meaning automatically. The section proceeds
through four distinctions. It first examines the passage from computational trace to Lacanian itinerary. It
then considers the additional interpretive step from Lacanian itinerary to psychoanalytic trajectory. The
third subsection introduces historical situatedness as a condition of interpretation. The final subsection
separates formal representation from claims concerning causal mechanism.
The central methodological distinction is

formal trace — Lacanian itinerary — psychoanalytic trajectory.

The first transition depends upon the observation semantics assigned to the formal generator. The
second depends upon psychoanalytic interpretation. Neither transition follows from syntactic generation
alone.

This distinction is particularly important for the Graph of Desire. Lacan’s graph organizes relations
among signification, demand, desire, fantasy, the Other, and the divided subject, while its directed lines
and crossings carry specific theoretical functions [8, 9, 10]. A formal model can preserve or reconstruct
aspects of this structure. It still requires an interpretive account before a generated sequence can be
treated as a history of a subject.

9.1 From Computation Trace to Lacanian Itinerary

The first interpretive step concerns the relation between the internal evolution of a generative model
and the Lacanian symbols through which that evolution is observed. Its objective is to specify when a
computational history can be represented as a Lacanian itinerary. The method is to make the observation
map explicit and to distinguish computational state from Lacanian meaning.

Let

Co=>Ci=---=>C,
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be a finite computation in a selected generative model.
The formal system by itself supplies only the configurations Cy, ..., C, and the rules connecting
them. A Lacanian itinerary appears only after an observation map

pr:C— Y

has been defined.
The resulting trace is

vz = pr(Co)pr(C1) -+ pr(Ch).

The map p;, therefore carries a substantive theoretical burden. It states which features of a formal
configuration count as observations of the Lacanian structure.

For a regular grammar, the correspondence may be comparatively direct. A control state can be
associated with a verified Lacanian position, and a generated symbol can record movement to another
position.

For a configuration-based model, the correspondence is less direct. A global state may contain sub-
stantially more information than the Lacanian symbol emitted from it. Several configurations can there-
fore satisfy

while

Ci # Cj.

The Lacanian itinerary is consequently an observation of the computation, rather than a transcription
of its complete internal state.

This distinction becomes especially important for the neural P-system-like architecture developed in
Section 7. A computational unit associated with a Lacanian position is a component of our representation.
The formal unit does not acquire the psychoanalytic meaning of that position merely through the existence
of the mapping.

A defensible observation map should satisfy at least three conditions.

First, its codomain should consist of objects whose Lacanian status has been established from the
source reconstruction.

Second, the criterion by which a configuration is mapped to a particular Lacanian observation should
be explicit.

Third, the observation map should preserve the distinctions required by the analysis.

The third condition is resolution-dependent. If the problem concerns only register-level order, a
coarse observation may be sufficient. If it concerns the difference between A, s(A), and S(A), the
observation must retain those distinctions.

The interpretation of crossings and structured mathemes requires additional care. A crossing in the
Graph of Desire may participate in the function of a path without behaving like an ordinary state that a
subject simply “occupies.” Likewise, a matheme such as

(Soa)

can encode a structured relation rather than an atomic location [8]. The observation semantics must
therefore reflect the formal role assigned to such objects in the typed reconstruction.
A generated itinerary can accordingly contain several kinds of elements:

positions, relations, structured mathemes, pathway events.

The word traversal should be interpreted broadly enough to accommodate these heterogeneous for-
mal roles.
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The outcome of this first semantic step is therefore a source-constrained formal itinerary. It states that
a computation has been observed through Lacanian categories according to specified rules. It does not
yet state that the resulting itinerary describes the lived or historical development of a particular subject.

9.2 From Lacanian Itinerary to Psychoanalytic Trajectory

The second interpretive step concerns the relation between a source-constrained Lacanian itinerary and a
psychoanalytic description of a historically situated subject. Its role is to identify the additional assump-
tions required before formal traversal receives subjective interpretation.

Let

Iy

denote the set of admissible Lacanian itineraries and let

I'p

denote the space of psychoanalytic trajectory descriptions considered by the present framework.
The interpretive relation is written

ILQFLXFP.

Thus,

(yr.vp) € I,

states that the Lacanian itinerary v, supports, under the specified interpretive conditions, the psycho-

analytic trajectory description yp.
Using a relation rather than presupposing a function allows several forms of interpretive underdeter-

mination.
A single fine itinerary may support more than one psychoanalytic reading:

(nm}”) €l

and

(’yLa W(PQ)) € IL-

Conversely, different fine itineraries can become equivalent under a coarser psychoanalytic descrip-
tion.

The interpretation relation should therefore be constrained rather than arbitrary.

One constraint comes from the theoretical role of the graph element itself. A transition through the
formal reconstruction should be interpreted in a manner compatible with the Lacanian function assigned
to the corresponding position or relation in the source material [8, 5].

A second constraint concerns direction. Diagrammatic direction can contribute to the interpretation
of a traversal, while it should not be equated automatically with chronological succession.

A third constraint concerns retroaction. The interpretation associated with an earlier part of a trajec-
tory may change after later developments. Thus, for an itinerary prefix

Yo:t

and its extension

Y0:t+1,

the interpretation available at the later stage may revise the significance assigned to earlier elements.
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The itinerary remains formally ordered, while the interpretation of its history is updated.
A fourth constraint concerns observational resolution. A coarse word such as

ISR

cannot support every interpretation available from the fine trajectories in its preimage.
If

g (ISR)

contains several structurally different Lacanian itineraries, then an interpretive claim depending upon
those differences cannot be justified from the RSI word alone.
The semantic architecture therefore follows the same resolution principle developed in Section 8:

An interpretation should rely only on distinctions preserved at the resolution from which the
interpretation is drawn.

This principle is especially useful when simple grammars are used to analyze the output of richer
generators. A PCFG may describe a probability distribution over RSI words. Such a distribution can
support claims about the relative occurrence of those words within the model. It cannot recover fine
Lacanian distinctions that the terminal alphabet has already removed.

Likewise, a configuration-based generator may distinguish two histories that yield the same fine
itinerary. A psychoanalytic interpretation that depends upon the internal difference between those con-
figurations requires a justified semantic relation to that internal state. The mere existence of different
configurations is insufficient.

The transition from itinerary to trajectory is therefore an interpretive operation constrained by both
Lacanian theory and formal resolution.

9.3 Structural Description and Historical Situatedness

The psychoanalytic trajectory considered in this paper belongs to a single historically situated subject.
This subsection specifies how historical variation enters the interpretation while preserving the first-series
restriction against full coupled multi-subject dynamics.

A structural representation alone can identify that two trajectories occupy the same sequence of La-
canian positions. Historical interpretation can still distinguish them.

Suppose

Let

R £ p(2)

denote their relevant historical contexts.
Then the resulting psychoanalytic interpretations may satisty

I (V(Ll), h(1)> LT (ﬁ)) h(2)) ‘

The equality of formal itineraries therefore does not imply equality of historical meaning.

Historical context may include prior relational experiences, linguistic and institutional conditions,
earlier symbolic formations, previous interpretations, and other conditions relevant to the trajectory. The
present formalism does not assume that all such information can be encoded completely in a finite state
variable.

Instead, historical situatedness enters through the contextual object

72



hi € H

introduced earlier.
The interpretive relation can therefore be written schematically as

1y ('YO:ta ht) .

External events can also modify the context of interpretation. Let

w €U

represent an external input.
The relevant architecture remains

(Y0:t, ht, uy) — updated interpretation.

The model does not attempt to derive u; from a complete representation of another subject.

This restriction matters because the same external event can acquire different significance for subjects
with different histories. Even within the single-subject architecture, the interpretation of an input is
mediated by the subject’s existing trajectory.

Accordingly, the formal role of u; should remain modest. It records that an external condition affects
the trajectory or its interpretation. It does not encode the complete relational process from which the
condition emerged.

Historical situatedness also provides a reason to avoid treating Lacanian positions as personality
categories.

A subject is not assigned permanently to

or any other position appearing in the graph.

The formalism concerns trajectories through structural relations.

A Lacanian position therefore functions as part of an interpretive configuration rather than as an
enduring label attached to a person.

The same caution applies to RSI language.

A trajectory containing

S

does not license the statement that the subject “is Symbolic.” It states only that a selected stage or
aspect of the modeled trajectory has received a Symbolic classification under the observation scheme.

This distinction is important for preventing a dynamical representation from becoming a static typol-
ogy.

Historical situatedness further implies that repeated structural positions may acquire different mean-
ings over time.

Suppose

Otl = Otz.

The later occurrence can belong to a different history,

htl 7& htz s
and therefore support a different interpretive valuation.
The repeated symbol is the same at the selected structural resolution. Its place in the subject’s history
has changed.
This gives the trajectory model a form of historical non-equivalence even under symbolic recurrence.
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9.4 Formal Representation and Causal Mechanism

The final subsection establishes the epistemic boundary of the paper. Its role is to distinguish what
follows from a successful formal reconstruction from what would require an independent account of
psychological, neurobiological, linguistic, social, or other causal mechanisms.

A formal model can establish several useful results.

It can define a space of admissible trajectories.

It can show that two observed trajectories differ in derivational history.

It can identify when a coarse RSI word corresponds to several fine Lacanian itineraries.

It can represent history-dependent continuation.

It can distinguish symbolic recurrence from configuration closure.

It can compare the expressive resources of several generative formalisms.

None of these results alone identifies the complete mechanism through which a human subject de-
velops.

The distinction can be represented schematically as

phenomenon — psychoanalytic description — formal reconstruction

together with a separate and only partially known relation to

causal mechanism.

The arrows indicate relations among explanatory levels. They should not be read as a claim that one
level reduces to the next.

This point is particularly important for neural P systems. Their configuration-based dynamics can
provide a useful computational representation of historical differentiation and temporal output. Success-
ful use of that representation would not establish that the nervous system implements an SN P system,
nor that Lacanian subjectivity is generated by membrane-computing mechanisms.

The same caution applies to probabilistic grammar. If a PCFG fits a set of observed or theoretically
generated trajectories well, this can justify its use as a model of the trajectory distribution. It does not
establish that the psychoanalytic process internally performs PCFG derivations.

Similarly, a regular grammar can provide an accurate description of a coarse language while omitting
internal mechanisms responsible for that regularity.

Formal adequacy is therefore evaluated relative to an explicit target.

Let

Q
denote the property of the psychoanalytic trajectory under investigation.
A model

m

is useful when the structures represented by 91 permit disciplined inference about () while preserving
the distinctions required for that inference.

A claim concerning mechanism requires additional evidence.

This gives the paper a hierarchy of epistemic commitments:

The Graph of Desire supplies the psychoanalytic source structure. The present paper sup-
plies formal reconstructions of possible traversal. The interpretation layer connects those
reconstructions to historically situated trajectories. The causal mechanisms underlying the
corresponding phenomena remain only partially identified.
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The hierarchy also determines how novelty should be assessed.

The paper does not claim novelty from the existence of formal grammars, probabilistic grammars,
graph grammars, attribute grammars, neural P systems, projection maps, or equivalence relations.

Its possible contribution lies in the source-constrained organization of these tools around the problem
of Lacanian traversal, the explicit multi-resolution relation between fine and RSI trajectory languages,
and the separation among generative history, observed itinerary, psychoanalytic interpretation, and causal
mechanism.

This separation places a limit on what the formalism can presently establish. It also makes later
extensions possible without requiring the current model to anticipate their conclusions.

The subsequent discussion evaluates the resulting framework from this epistemic position. It iden-
tifies which parts of the construction use established formal machinery, which parts are specific to the
present Lacanian reconstruction, which limitations remain unresolved, and how the discrete generative
framework interfaces with the weighted and continuous models reserved for later work.

10 Discussion

This section evaluates the formal framework developed in the preceding sections. Its role is to distinguish
established mathematical and computational machinery from the domain-specific construction proposed
in this paper, to delimit the explanatory scope of the generative account, to identify unresolved theoretical
and formal problems, and to specify the interface with the weighted and continuous models reserved for
later work. The discussion therefore concerns the status of the framework rather than introducing another
generative formalism.

The paper has developed a layered architecture:

source-constrained Lacanian structure — generative model — derivational history — fine Lacanian itinerary — |

Each layer performs a different analytical role. The framework becomes useful only when these roles
remain distinct. In particular, formal generation does not establish a psychological mechanism, coarse-
graining does not establish psychoanalytic equivalence, and greater computational expressivity does not
establish greater theoretical adequacy.

10.1 Established Formal Machinery and Domain-Specific Construction

The principal mathematical and computational ingredients of the framework belong to established bodies
of work. Regular and context-free grammars, the hierarchy of phrase-structure restrictions, probabilistic
grammars, attribute grammars, weighted grammars, graph grammars, and neural P systems all precede
the present application [3, 4, 1, 7, 12, 11, 6, 2].

Likewise, the use of mappings, equivalence relations, fibers, and quotient constructions to compare
representations at different levels of resolution does not constitute a mathematical novelty.

The contribution of the present paper should therefore be located elsewhere.

The first domain-specific construction is the use of Lacan’s Graph of Desire as a source-constrained
structure from which generative trajectory models are built. The Graph of Desire, its mathemes, its
staged construction, and its theoretical relations belong to Lacan’s work [8, 9, 10]. The typed relational
object

&1 =(0r,Rr, ko, KR, InC)

belongs to the present formal reconstruction.
The second domain-specific construction is the distinction between two trajectory languages:

|
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for fine-grained Lacanian itineraries and

Lysi

for coarse register-level trajectories.

The paper does not claim novelty from the existence of multiple representational resolutions. Its
contribution lies in specifying these two resolutions for the present psychoanalytic problem and making
their relation explicit.

The third construction is the fine-to-coarse projection

Igst : I'y — Lgst-

Again, projection itself is standard mathematics. The paper-specific issue is which Lacanian distinc-
tions are suppressed when a fine itinerary is observed only through RSI coding.
This permits statements such as

Y1 # Ve

while

Rsi(71) = Hrsi(72)-
The significance of this relation lies in the interpretation of the fiber
sy (w)

RSI

as a set of fine Lacanian histories that become observationally identical at the selected register reso-
lution.
The fourth construction is the separation among
derivation, itinerary, observation, psychoanalytic interpretation.

This separation allows a simple grammar to analyze the traces produced by a richer generator without
requiring the two models to share an internal mechanism.
For example, a configuration-based system

C():>C'1:>02:>'~

may emit an RSI trace

IRSSI--- .

A PCFG can subsequently assign a distribution over such words or their derivations. The PCFG
remains a legitimate model of one observable property of the process even when the process itself is
represented through a richer configuration space.

The fifth construction concerns the explicit treatment of repeated observations under different internal
histories. The framework permits

while

Ci # Cj.

This distinction is particularly important for repeated RSI symbols. It prevents a sequence such as

SS
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from being interpreted automatically as a self-loop of one unique Symbolic state.

None of these constructions establishes that the corresponding formal objects are hidden structures
implemented by the psyche. Their purpose is to make different representational commitments visible
and comparable.

10.2 Scope of the Generative Grammar Model

The term generative grammar is used in this paper at two related levels. At the narrower level, it refers
to grammatical systems capable of generating formal languages of psychoanalytic trajectories. At the
broader level, it refers to rule-governed generative architectures whose traces can be represented as such
languages.

This broader usage is required because the trajectory problem is not exhausted by the final word
generated by a grammar.

Consider

w=IRSSI.

The word records a sequence of register-level observations. A regular grammar can generate it. A
CFG can generate it. A PCFG can assign it a probability. A weighted grammar can assign weights to its
derivations. A neural P system can produce a temporally structured computation from which the word
is read out.

These representations address different aspects of the same symbolic object.

The existence of several possible representations therefore does not create a requirement to identify
one uniquely correct grammar family.

The framework instead distinguishes three questions.

The first concerns language:

Which trajectories are formally admissible?

The second concerns generation:

Through which derivational or computational structures can those trajectories be produced?

The third concerns interpretation:

Under which conditions can the generated structures be read as psychoanalytic trajectories?

Different formalisms can answer different subsets of these questions.

A finite-state representation is especially useful when admissibility is local and the current control
state contains all distinctions needed for the analysis.

A context-free representation becomes useful when hierarchical derivation matters.

A probabilistic representation becomes useful when alternative derivations or trajectories require a
normalized distribution.

A weighted grammar becomes useful when numerical valuation is meaningful without requiring a
probability interpretation.

An attributed or context-dependent system becomes useful when identical visible positions permit
different continuations under different histories.

A neural P-system-like representation becomes useful when the distinction between observable sym-
bolic position and evolving global configuration is itself part of the analytical problem.

The selection among these formalisms is consequently task-dependent.
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This point also clarifies the role of expressive power. A computationally more expressive system can
encode a larger family of processes, but this ability can reduce explanatory constraint if the additional
machinery is not linked to a psychoanalytic distinction.

A model that can generate almost any computable trajectory does not thereby explain why one Laca-
nian trajectory is admissible and another is not.

The appropriate question is therefore not

Which formalism is maximally expressive?

but

Which formalism preserves the distinctions required by the present analysis?

This principle applies equally to representational resolution.
The RSI language may be sufficient for a problem concerning register order,

ISR # RSI.

The fine Lacanian language becomes necessary when distinct paths hidden inside the same RSI word
must be separated.

The derivational or configuration level becomes necessary when distinct generative histories produce
the same fine symbolic itinerary.

Thus,

coarse

and

simple

should not be treated as synonyms for theoretical inadequacy.

A deliberately coarse model may be the most appropriate model when the suppressed distinctions do
not affect the inference being made.

The generative framework therefore supports a family of models rather than one final formal lan-
guage of the subject.

10.3 Limitations and Unresolved Formal Problems

Several parts of the framework remain deliberately unresolved. This subsection identifies these limits so
that later extensions do not convert working hypotheses into inherited assumptions.

The first unresolved problem concerns the formal ontology of the Graph of Desire.

The typed structure

()5

distinguishes positions, mathemes, pathways, crossings, and annotations. This typing is analytically
useful, but further source analysis may show that some of these categories should be divided, merged, or
represented through different relational structures.

In particular, it remains open whether an ordinary directed graph is sufficient for every part of the
reconstruction.

Some Lacanian objects may function more naturally as structured relations than as vertices.

Some crossings may carry information that cannot be represented adequately by binary adjacency
alone.

The second unresolved problem concerns the semantics of traversal.

A formal sequence
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0og — 01 — 02

does not have one self-evident psychoanalytic interpretation.
Diagrammatic direction, derivational order, and historical succession remain distinct.
The semantic relation

1y

therefore requires further specification if the formalism is to move beyond a structural account toward
empirical or clinical interpretation.

The third unresolved problem concerns the status of RSI typing.

The provisional relation

st : O — P{R, S, I})

avoids forcing every Lacanian object into exactly one register. This flexibility is methodologically
safer than a single-valued assignment, but it also postpones a substantive interpretive problem.

For some objects, register classification may be source-supported.

For others, a unique classification may be misleading.

The projection

ITrst

therefore remains dependent upon a theoretically defensible typing scheme.

The fourth unresolved problem concerns admissibility.

The reconstructed graph supplies source-supported relations. It does not automatically determine a
complete grammar of admissible psychoanalytic trajectories.

If every visible arrow becomes an unrestricted production, the grammar risks collapsing into an
enumeration of graph connectivity.

If additional constraints are introduced, their psychoanalytic basis must be identified.

The function

Xr(Ct, h, Ut)

used to represent rule applicability is therefore a formal placeholder until specific constraints are
justified.

The fifth unresolved problem concerns structural memory.

The framework permits

Ciy = (OtaMt)7

where M, retains information unavailable from the current observable position.

This separation is useful, but the content of M; has not yet been specified uniquely.

A minimal memory representation may suffice for one grammar, while a richer configuration is
required for another.

The model should therefore avoid treating M; as a hidden psychological substance. It is a formal
state variable whose content depends upon the modeling task.

The sixth unresolved problem concerns retroaction.

The paper represents retroactive reinterpretation through a changing valuation

Vg — V1.

This architecture separates the generated history from its later interpretation. It remains open whether
this semantic-layer representation is sufficient for every Lacanian use of retroaction.
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Some cases may require context-dependent production.

Others may require transformation of previously generated structures.

Still others may be represented adequately through updated attributes.

The paper therefore does not identify Lacanian retroaction with one standard computational mecha-
nism.

The seventh unresolved problem concerns probability and weight.

A PCFG can define

P(d)
or

P(w),
and a weighted grammar can define

W(d).

The formal existence of these quantities does not determine their psychoanalytic interpretation.

Empirical frequency, accessibility, salience, cost, and transition propensity are different quantities.
They should not be represented by one symbol without specifying which quantity is intended.

The eighth unresolved problem concerns observation.

The maps

PL

and

PRSI

determine what the formal generator emits as a Lacanian or register-level symbol.

Different readout rules can produce different languages from the same configuration dynamics.

The observation scheme is therefore part of the model rather than a neutral window onto an indepen-
dently given symbolic trajectory.

The ninth unresolved problem concerns identifiability.

Two different generators may satisfy

L(My) = L(My).

They may also agree on all currently observed finite trajectories while diverging on unobserved
continuations.

Observed language alone may therefore be insufficient to determine a unique generative architecture.

This limitation matters especially if the framework is later applied empirically.

The tenth unresolved problem concerns historical context and external input.

The first-series model represents

Ut—>Ct

without modeling the endogenous dynamics producing ;.

This simplification is necessary for the present scope, but it excludes reciprocal subject formation,
strategic response, mutual interpretation, and other coupled relational processes.

Those phenomena require a later multi-subject architecture.

Taken together, these limitations constrain the principal claim of Paper 1.

The paper provides a formal vocabulary for generating and comparing Lacanian trajectory represen-
tations.

It does not yet provide a complete dynamical theory of the psychoanalytic subject.
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10.4 Interface with Weighted and Continuous Models

The present paper remains primarily discrete. Its outputs are grammars, derivations, configuration histo-
ries, symbolic traces, and mappings among different trajectory resolutions. This final subsection identi-
fies how these objects provide the input required by subsequent weighted and continuous models while
avoiding an unsupported jump from symbolic grammar to field theory.

Let

d € D(IM)
be a derivation generated by one of the formalisms considered in this paper.
The first extension available to later work is a weight map
W D) — K.
The choice of K and the interpretation of W must be specified before the quantity is used.
For example,
W (d)

may eventually represent a probability, empirical frequency, accessibility, cost, or another explicitly
defined quantity.
A fine Lacanian itinerary can then receive an aggregate weight

WrL(v)

obtained from the derivations that generate it.
If several derivations satisfy

pp(d) =7,

a probabilistic model may use

d:pp(d)=v

A coarse RSI word can be obtained by another aggregation over the fine preimage:

Pw)= 3 P

:Ilrsi(y)=w

This gives the later weighted model a natural hierarchy:

rule weight — derivation weight — fine trajectory weight — coarse trajectory weight.

Each arrow requires an aggregation rule whose mathematical and conceptual meaning must be stated.
The second extension concerns discrete trajectory spaces.
Let

Iy

be the fine trajectory space generated in the present paper.

A later model may equip this space with additional structure, for example a weight, transition kernel,
metric, topology, or another relation appropriate to the selected problem.

The introduction of such structure should occur after the discrete trajectory objects have been defined.

The third extension concerns continuous representation.
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A subsequent paper may investigate whether a mapping

FL — F(ML)

can associate discrete Lacanian itineraries with trajectories on a continuous state space

M.

Such a mapping cannot be assumed merely because both objects are called trajectories.

It requires a specification of what the continuous state variables represent, how discrete distinctions
are embedded or coarse-grained, and which properties of the discrete grammar survive the mapping.

Likewise, a discrete configuration sequence

Co,Cq,Cy, ...

does not automatically determine a differential equation

&= F(x,u).

A continuous model requires an independently justified state representation, time parameter, and
evolution law.

The fourth extension concerns path aggregation.

Once weights and a suitable trajectory space have been defined, one may consider a sum over alter-
native discrete derivations,

Ka(og,0) = Y W(d).

d:o;=o0y¢

This expression belongs naturally to the later grammar-to-field bridge.

Its meaning depends entirely upon the interpretation of W (d).

The existence of a formal sum does not require a quantum-mechanical interpretation.
Likewise, a later continuum expression of the schematic form

K(xg, tr;xi,ti) Z/D’YW[’Y]

requires a defensible continuum trajectory space and measure before it can serve as more than an
analogy.
The present paper therefore supplies the objects that such later constructions would need:

D, 'z, Lgs;, IIgrst, PLs Ir.

Paper 2 can ask how these discrete objects acquire weights and whether a continuous limit or contin-
uous representation is useful.

Paper 3 can then ask whether a genuine state-space dynamics supports concepts such as recurrence,
attractors, hysteresis, bifurcation, transport, and closed loops.

This ordering is methodologically important.

The generative grammar is established before trajectory weights.

Trajectory weights are established before path sums.

Discrete-to-continuous mappings are established before continuous field dynamics.

Geometric structures are introduced only after the state space that carries them has been specified.

The resulting sequence is

grammar — weighted derivation — trajectory representation — continuous dynamics,
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with each transition treated as a separate modeling problem.

The present paper ends its formal development at the first stage of this sequence. Its purpose is to
establish what the generated objects are, how they may be represented through several grammar families,
how fine and coarse trajectory languages relate, and which semantic conditions are required before those
objects receive psychoanalytic interpretation.

The conclusion now summarizes these results and states the limited form in which a generative gram-
mar of Lacan’s Graph of Desire can presently be defended.

11 Conclusion

This paper developed a formal framework for representing traversal through Lacan’s Graph of Desire as
a problem of generative production. Its central objective was to clarify how psychoanalytic trajectories
can be represented at different levels of resolution, generated through different formal architectures, and
interpreted without identifying the formalism with the causal mechanism of subjectivity.

The analysis began by reconstructing the Graph of Desire as a source-constrained formal object.
Rather than treating all inscriptions in the graph as members of one undifferentiated alphabet, the pa-
per distinguished positions, mathemes, pathways, crossings, annotations, and directed relations. This
distinction led to the provisional typed structure

61 = (O, R, ko, kR, inc),
which provides the common source structure for the later generative models.
The paper then introduced two principal trajectory resolutions.
At the coarse level,
Yrs1 = {R, S, I}

provides a minimal alphabet for register-level trajectories. Words such as

ISR

or

IRSSI

preserve ordering, repetition, local register transitions, and symbolic recurrence while suppressing
much of the fine structure of the Graph of Desire.

At the finer level, the Lacanian trajectory language retains selected positions, mathemes, relations,
and derivational distinctions associated with the reconstructed graph. The relation between the two levels
was represented through

Igst : I'y, — Lgsi-

This projection permits

" F 2

while

Hrsi(v1) = rsi(72)-

The same RSI word can therefore correspond to several different fine-grained Lacanian itineraries.

This result motivates a general principle developed throughout the paper: representation at lower
resolution should be understood through the distinctions it suppresses rather than through an assumption
that a more detailed representation is always preferable.
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A central part of the analysis concerned the meaning of generation itself. The paper distinguished

derivation, Lacanian itinerary, observable trajectory, psychoanalytic interpretation.

These objects need not coincide.

Different derivations may generate the same fine itinerary.

Different fine itineraries may generate the same RSI word.

The same symbolic itinerary may also acquire different interpretations under different historical con-
texts.

This layered architecture provides a way to discuss generative grammar without assuming that the
generated word completely specifies the process that produced it.

The comparison among generative formalisms reinforced this point. Regular grammars and finite-
state models provide economical representations of local traversal. Context-free grammars can represent
hierarchical derivations. Context-sensitive and attributed systems can retain contextual or historical de-
pendencies. Probabilistic and weighted grammars can assign numerical structure to alternative deriva-
tions. Graph grammars become relevant when the structural graph itself changes. Neural P systems
provide a configuration-based representation in which temporally evolving internal states can generate
observable symbolic traces.

The paper therefore does not identify one of these formalisms as the unique grammar of Lacanian
subjectivity.

A trajectory language can admit several generative representations.

A rich generator can produce traces that remain analyzable through a simpler grammar.

A PCFG can describe a distribution over trajectories generated by a more complex process.

A regular grammar can summarize a coarse transition structure without reproducing the internal state
of the generator.

A neural P-system-like model can retain changing internal configurations without preventing its out-
put from being analyzed through conventional formal-language methods.

The relevant criterion is the structure preserved by the model.

This led to the principle of formal economy developed in the paper:

Use the coarsest representation that preserves the distinctions required by the analytical prob-
lem, and introduce additional generative machinery when the suppressed distinctions alter
the inference being made.

The distinction between observable recurrence and underlying closure follows directly from this

architecture.
If

it does not follow that

A trajectory such as

IRSSI

can therefore return to the same register while the complete generative configuration has changed.
Likewise, a fine Lacanian itinerary can revisit one structural position without returning to the same
historical configuration.
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The paper consequently distinguishes symbolic recurrence, graph recurrence, graph-level cycles, and
configuration closure. Stronger notions of state-space closure remain outside the present discrete formal-
ism.

Historical situatedness introduces a further distinction. The framework models one subject whose
trajectory develops under historical conditions and external influences. Context and exogenous input
can affect rule applicability,

(Ct, hmut) % Ct+1’

without requiring the present model to represent the full endogenous dynamics of the persons or
institutions producing ;.

The paper therefore remains within a single-subject architecture. Coupled multi-subject dynamics
require a later extension.

Retroaction also places limits on a purely sequential interpretation of grammar. A generated history

Yo:t

can remain formally unchanged while its later interpretation changes:

Vir1 (0k | Yo:it41) 7 v (0K | Yo:t) -

This permits generative order and retroactive interpretation to coexist without treating later signifi-
cation as literal backward motion through the formal trajectory.
The resulting framework can be summarized by the following sequence:

Lacanian source diagrams — &, — 9 — D — ', — Lgrs1 — 'p.

Here

()5

is the source-constrained formal reconstruction,

m
a selected generative model,
D
its derivational or computational histories,
'y
the resulting fine Lacanian itineraries,
Lgsi
their coarse register-level representations, and
I'p

the space of psychoanalytic trajectory descriptions reached through an additional interpretation rela-
tion.

The sequence is a representational architecture.

It should not be interpreted as a complete causal chain.

Several unresolved problems remain.

The exact formal typing of some elements of the Graph of Desire may require further refinement.
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The admissibility conditions governing fine-grained traversal remain partly dependent upon psycho-
analytic interpretation.

The RSI typing relation requires caution wherever a unique register assignment is theoretically doubt-
ful.

The content of structural memory has not been fixed independently of the chosen generative formal-
ism.

Retroaction may require stronger machinery than semantic revaluation in some applications.

Probabilities and weights require independently justified meanings before they can support substan-
tive psychoanalytic claims.

The observation maps connecting internal configuration to Lacanian symbols also remain part of the
model rather than direct measurements of an independently given hidden structure.

These limitations define the boundary of the present contribution.

The paper does not establish a complete mathematical mechanism of subjectivity.

It does not claim that Lacan formulated a generative grammar.

It does not claim that the psyche implements a PCFG, neural P system, finite automaton, or another
computational device.

It does not claim that recurrence in an RSI word establishes a closed psychoanalytic state-space orbit.

Its narrower contribution is a formal account of how trajectories through a source-constrained recon-
struction of the Graph of Desire can be generated, represented at several resolutions, compared across
multiple grammar families, and interpreted while preserving the distinction between formal description
and causal mechanism.

This discrete architecture also establishes the starting point for later work.

A subsequent weighted model can introduce

W (d)

over derivations.
A discrete-to-continuous bridge can investigate mappings from

'y

to trajectories in a continuous state representation.

Only after those mappings have been justified does it become appropriate to consider continuous
dynamics, recurrence theory, transport, geometric structure, or related field-theoretic constructions.

The present paper therefore ends with a limited formal claim:

Lacan’s Graph of Desire can be investigated through a family of source-constrained gener-
ative representations in which fine-grained Lacanian itineraries and coarse RSI trajectories
are related explicitly, while derivational history, symbolic observation, psychoanalytic in-
terpretation, and causal mechanism remain analytically distinct.

The value of such a framework lies less in selecting one final grammar than in making explicit what
each generative representation preserves, what it forgets, and what additional assumptions are required
before a generated trajectory can receive psychoanalytic meaning.
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