
















Because the categorial identity arrows Id0p0 →0 and Id1p1 →1 initialize and 

terminate on 0 and 1 respectively, their categorial composition remains singular. It turns 

out that there is not much we can say about Id[0, 1] except its composition with the 

identity arrows of its initial and terminal objects. 12  This is means that there is no order-

relation over [0, 1] that could describe a transcendental indexing of any values other 

than the minimal 0 and the maximal 1. 

If the notion of a transcendental order is to be stronger than having only a least and 

greatest element, then the description of a transcendental needs to be expanded to include 

other operations. These include specifically the ideas of what Badiou refers to as the 

envelope and conjunction of a transcendental, although I will use my own terms which 

are common in the mathematical literature. 

* * *

A transcendental T is a particular type of poset  with a least and greatest elements, 0 and 1 

respectively (Badiou denotes these as μ and M). Badiou notes that the transcendental of a 

world is a Heyting algebra with a greatest and least element such that the range ≤ is the 

infinitesimal closed interval [0, 1]p{x B ℝ  : 0 ≤ x ≤ 1} where xpp and p B [ℙ, ≤].13

As we have seen, a Badiouian transcendental has a greatest and least element μ and M. 

We will denote these as the sets 0 and 1 respectively.14  This denotational switch will 

make it easier to formally describe a transcendental in normal algebraic terms. In my 

discussion of coalgebra and the formal properties of the sinthôme, the greatest and least 

elements of an algebra are initial and terminal objects in the category of coalgebras. 
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12 There are only two possible compositions for the arrow [0, 1]. They are [0, 1]   Id0 

p[0, 1] and [0, 1]   Id0 p[0, 1]. Obviously Id0  Id0 p Id0 and Id1  Id1 p Id1.
13 This description considers ℙ to be a set of states in the partial order [S, ≤].
14 The greatest and least points 0 and 1 of an algebra are denoted in a bold typeface. Their 
ordinal equivalents, 0 and 1, are denoted in regular typeface.



However, at the moment my discussion is restricted to algebras and coalgebras in a non-

categorial form.

Every pair of (infinitesimal) points x, y between 0 and 1 must have a least upper bound 

(product, conjunction, infimum) x  y and a greatest lower bound (co-product, envelope, 

supremum) x  y. We can easily see that x  y p y  x and x  y p y  x 

(commutativity), x  (y  z)( x  y)  z and x  (y  z) p ( x  y)  z (associativity). 

From the schemata (i) – (iv) above, we can easily see that x  1p1, x  1p0 and x  

0px, x  0p0 and finally x ≤ y if and only if x  y p x and dually for x  ypy.

If T were a classical Boolean partial order (or B-transcendental in my nomenclature), then 

it would require for every element x B T the negation ¬x would be relative to the least 

upper bound and the greatest lower bound of x and ¬x such that x  ¬x = 1 (excluded 

middle) and x  ¬x = 0.  Because a site is a Grothendieck topos and a transcendental 

order under a Grothendieck regime is a intuitionistic Heyting algebra, any classical 

Boolean definition of double negation, will not hold.

In classic algebra the negation of an element is usually referred to as the complement of 

the element. Explaining this in category-theoretic terms, we let the transcendental T  = 

[H, ≤] be a Heyting algebra and define the algebraic complement ¬ : H→H by ¬a p a 
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⇒ 0.15 Then ¬a is the least upper bound of {x : a  x p 0}. This means that ¬a is not 

thought of as the negation of a but as the pseudo-compliment of a.

The transcendental T is a Heyting algebra. A Heyting algebra H is a lattice such that for 

all a and b in H there is a greatest element x of H such that a  x ≤ b. This element is the 

relative pseudo-complement of a relative to b, usually denoted a ⇒ b. Letting the largest 

and the smallest element of H be 1 and 0 respectively, for any element x in H we define 

its pseudo-complement ¬x as x p (x ⇒ 0). We know by definition that a  ¬a p 0 and 

¬a is the largest element having this property. On the other hand, it is not generally true 

that a  ¬a p 1 (excluded middle), meaning that ¬ is merely a pseudo-complement, not 

a true complement, as would be the case if T were a B-transcendental.

Efficacious Names

Sub-object classifiers are a type of categorial subset that may be thought of as a “carriers 

of truth.” The set of truth carriers turn out to be categorial objects by which a 

subjectivizable body presents a truth in a world. Followings an event, any post hoc 

procedure that describes a body-of-truth, in Badiou’s estimation, requires a retroactive 

operation that involves aleatory choices. A subjective choices may bear a truth or non-

truth relative to an event. There is always a chance that a truth will not hold.
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15 The use of the symbol “⇒” to denote the Heyting algebra operation of relative pseudo-
complement (r.p.c.) is ambiguous. The symbol is also used in this document to denote logical 
implication. However, “⇒” is common in the literature denoting the binary relation r.p.c. 
Where there is no ambiguity, I will maintain both denotational conventions. Note also that 
Badiou uses “⇒” to denote the binary relation “affects.” For example “‘x’ really affects y’ ↔ 
[(Ex ⇒ Ey) = M] ” (Badiou 2005, 392) indicates that the relationship between the elements x 
and y is one in which the affect of x to y is maximal, or absolutely intense. Note also that 
Badiou’s notation for material equivalence “↔” is denotationally equivalent to “⇔” as it is 
used in this text.  



We can describe the transition of truth from ideological to material categories, by letting 

there be a bijective (two-way) correspondence between a collection of what we shall call 

“characteristic functions” from an ontological object A to a transcendental classifying set 

2 = {0, 1}.

In categorial terms, the idea of there being some way to make a purely aleatory choice 

can be partially resolved by formally establishing some function between an ontological 

entity A and the transcendental set 2 against which truth may be borne. The formal 

correspondence of truth that makes 2, that is a function between the parts of the 

ontological object A and the 2, is given by a subset B ⊆ A. Defining a “characteristic 

function” χA : A →2. This is given by the rule “for those elements B in A give output 1 

and for those not in A give output 0...” (Goldblatt 1979, 79). This idea points to a formal 

description of what it means to assign a “truth value” 1 or 0 to a part of A. As we have 

seen, the signs 1 and 0 mark also the greatest and least coefficients of appearing in a 

transcendental order. 

The object 2, together with the function yes! : 1→2 provides a way to link subsets to 

characteristic functions and thereby give a formal categorial setting for the onto-logical 

passage from what Badiou calls the One to what he calls the Two. In this respect, 

consider the Two to be the truth-values object Ω.

If a transcendental T of a world is construed as a category with a terminal object 1, a 

subobject classifier for T is a T-object Ω together with a T arrow yes! : 1→Ω (Goldblatt 

1993, §6.2 162–168). Think of Ω as a truth object.

Let E be an elementary site with subobject classifier yes! : 1 →Ω. An elementary site can 

be schematized as a category with product objects and truth subobjects. Formally, an 

elementary site  has other properties but these do not need to be described here. 16 
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Ω -Axiom: For the T-object Ω of truth-values on E and a characteristic property for the 

arrow yes there is exactly one characteristic arrow χf : d →Ω for each monic arrow f : a 

 d 17 making the pullback square

commute. The “characteristic” arrow χf  forms the truth character of the monic f as the 

subobject of d →Ω. 

Conversely we can define the unique monic arrow 1 →0 to be no! : 1→Ω. The 

mathematical template for this description is due to (Goldblatt 1979, 83).

* * *

An elementary site, in which an elementary body may precipitate, supports the following 

arrows.

Let ∩ : Ω!Ω→Ω, ∪ : Ω!Ω→ Ω and ⇒ : Ω!Ω→Ω be the efficacious arrows of an 

elementary site whose abstract topology is the topos E. These arrows behave like the 

normal logical connectives – conjunction, disjunction and material implication – and act 

as the “logical operators” for the efficacious parts of the topology E (d, Ω). These 

“operators” define the normal logical operations by

• h ∩ k = ∩  [h, k]

a d

1 !

"
f!

f

yes!
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17 Remember, monic arrows “” are the categorial equivalents of injective or one-one 
functions in which no two distinct inputs have the same output, i.e. for inputs x, y B A, if 
f(x)p f(x) then xpy.



• h ∪ k = ∪  [h, k]

• h ⇒ k = ⇒  [h, k]

where [h, k] is the product arrow of h and k:

The structure [E[d, Ω], ∩, ∪, ⇒, no!d] as defined by the diagram

is a Heyting algebra where the least element no!d  is given by the diagram 

Remember, the product object in the category of algebras is the greatest lower bound 

point of a partial order of the algebra. The disjoint union (or sum) object of the same 

category is least upper bound of the partial order.

An imaginary abstract body is not grounded in atomic matter nor does it necessarily have 

a material surface. Such a body I will call elementary. The surface of an abstract body, to 

which names may be symbolically fixed, I will call an elementary topos. The parts of the 

body which affirm a name, which following Badiou, I will call efficacious. Yet an abstract 

body can equally bear a subjective formalism whose simplest part is the sub-object that is 

d

! !!!

[h, k]
h

!

k

!

no

d 1

no
d
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classified under Ω as either 1 or 0. A name may have many senses but it has only one 

referent, the truth object Ω.18 

Naming

Turning Away

In the following intertextual analysis of the protagonist subject of Beckett’s The 

Unnamable, it suffices to restrict the discussion to the purely onto-mathematical 

properties of Zermelo-Fraenkel set theory. This is plausible because Badiou takes care to 

describe the idea of singularity, in both Being and Event and Logics of Worlds, to be that 

of the ontological impossibility of the aporetic self inclusion of sets. There is also no need 

to identify the “body” of Beckett’s unnamable “I.” This is because the Zermelo-Fraenkel 

axiom of foundation ontologically legislates that in any situation derived from consistent 

classical set theory must be well-founded. The normal discrete sets of the classic set-

theoretical footing of Being and Event, are well-founded under both the axiom of 

foundation and extensionality. Extensionality determines that there are indeed such 

entities, while foundation guarantees the existence of at least one ontological entity. If 
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18 German logician and philosopher Gottlob Frege (1848-1925) drew a distinction between 
the sense and reference of formal sentences. Given a normal interpretation of arithmetic, the 
referent of the sentence “2+2” is the number 4. The sense of the number 4 is the numeral “4.” 
On the other hand, the referent of the sentence “2+2=4” is the truth value “true” (or 1 in my 
denotation). The referent of the sentence “2+2=5” is the truth value “false” (or 0). Under this 
example and in the context of this discussion, the sense of a name is various but the referent 
of the name is a truth object O. Under the efficacious (or classifying) arrows yes! and no! the 
target object of the unique monic “efficacious” arrows is either the truth object 0 or 1.



this were not the case, then any notion of an event would be either meaningless or 

redundant because all situations could simultaneously be sites. The presentation of being 

as being and situations that may represent the non-presentation of being ambiguously 

merge. 

It is also plausible to note that the tyranny of reason under which Beckett’s unnamable 

“I” finds himself, is classical. The aporetic anomalies of set theory, set against a cold war 

anxiety a post World War II uncertainty, are recognizably allegorical in the soliloquy of 

“I.” On the other hand, Joan Didion’s Maria Wyeth is meddled by the post-modern logic 

of her inner world. This logic, I argue, is typically coalgebraic.

Badiou’s reading of the interminable torment in which Beckett’s “I” finds himself, is 

undoubtedly bound by the legislative ontological notion of a well-founded universe of 

sets. For “I”’s going-on to cease would imply that the torment of non-being would end in 

a moment of ontological non-well-founded-ness: the event. Without an event, Beckett’s 

tortured trajectory circulates around an imagined nostalgia for a silence which is haunted 

by the terminal certainty of death:

I’ll soon go silent for good, in spite of its being prohibited … I think I’ll soon be dead, I 

hope I find it a change. I thought that would be my reward for having spoken so long and 

so valiantly, to enter living into silence … (Beckett 1958, 153)

Beckett’s “I” finds no silent termination of the going-on, and there is no guarantee that 

death would be that place:

I can’t say it, I can’t say why I should have liked to be silent a little before being dead, so 

in the end to be a little as I always was and never could be, without fear of worst to come 

… (ibid. 153-154)

Neither does Maria Wyeth deal well. 
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All that day Maria thought of the fetuses in the East River, translucent as jellyfish, 

floating past the big sewerage outfalls with orange peels. She did not go to New York. 

(Didion 2005, 116) 

Maria Wyeth is not dealing with the moral and emotional ramifications of her abortion. In 

the imaginary registers of her neurosis, the metonymy “floating orange peel” →“floating 

fetus” has bonded. She can give no legitimate voice to that which cannot be said. No 

name is allowed to stick. The exact point of Maria’s turn from the Hollywood myth of 

material and artistic success, is indiscernible. However, we can see that a turn has 

occurred. The singular mutability of Maria’s turn for the worst is indeterminable. We 

know that something has turned but who knows when she turned?

As Didion’s narrative unfolds, we infer from Maria’s soliloquy that some turn must have 

taken place. The saturated state of Maria’s emotional breakdown has occurred and her 

symptoms attest to it. There is only one recognizable marker that is meaningful in the 

patriarchal from which she has unceremoniously fallen: material and artistic failure. In 

the eyes of her acquaintances, Maria has turned for the worse. Her casual dissociated sex, 

alcohol excess and drug abuse have replaced the moral and material certitude of hard 

work. Maria’s successful ex-husband Hollywood director Carter Lang, works hard, is 

motivated and is correspondingly rewarded. Maria’s acting career has failed and her 

emotional constitution is in tatters. In the words of Helene, Maria’s one time friend but 

now moral adversary: “Maria has never been able to bear Carter’s success.” (Didion 

2005, 11) Maria is not only incapable of bearing Carter’s success, but in his jealousy and 

frantic need to maintain appearances he forbids her from bearing the child of another 

man. Carter orders her abortion. Yet like Beckett’s ‘I,’ Maria must go on, but the going-on 

has become internalized and hopelessly entwined in the near catatonic thread of her 

solipsistic. The outward indications of Maria’s condition are the signs of carelessness and 

selfishness typical of a emotionally wounded decadent. Maria Wyeth is a failed and 
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corrupted member of the rich and privileged middle class of Hollywood’s cracked-up 

élite.

Yet Maria finds her own way out. Like the floating fetuses, Maria somehow stays afloat. 

Flowing with the deep psychological currents of the sinthôme, she navigates an ill-

formed world of floating signifiers, names, signs and markers that will not adhere to 

anything that may fixes mean. The big “T” in the car park of the Thrifty Mart, near which 

Maria meets the agent of her abortionist, becomes a name that will not properly adhere to 

the representational mess of indexical detritus that orders her world before the turn. In the 

hope that authentic meaning may clarify her ride to the abortionist she nevertheless 

remains lost. Maria somehow goes-on, and on and on until almost indiscernibly, there is a 

turn and a name sticks, which both anchors her and subsumes the intensity of her 

emotional grief and solipsistic vacuity: “nothingness.”

Silent Singularities

Maria’s has abused her actual body and she is compliant to the will of others. She has 

emotionally flushed any symbolic meaning of this body down the drain along with the 

remains of her aborted fetus. In imaginary registers Maria now inhabits a new abstract 

body, silently marked by the subtle force of whole new trace: ineffectual internalized 

defiance. This body has slowly emerged in barrenness of a strange new world. Maria tests 

her world. She tests at every turn, hoping for a sign that may bear a semblance of truth. 

Her life is full of lies and falsehoods. All require testing:

“This is just induced menstruation,” she could hear the doctor saying. “Nothing to have 

emotional difficulties about … just a little local on the cervix, there relax Maria, I said 

relax.” (Didion 2005, 82).
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As the lies continue she has no way of knowing which words to trust. She continues to 

listen and passively observe her world from the dead space of emotional overload. 

Somehow she continues to test the lies and the portentous signs, which if not heeded nor 

properly understood could lead to calamity. These signs literally flashed passed as she 

drives on the freeway: GO BACK, DO NOT ENTER. She continues to question, to test names 

against anything that may bear truth. The going-on finally ends in the calm which 

descends when one name finally rings true: nothingness. After the suicide of her friend 

BZ, Maria’s strange, almost incidental knowledge reaffirms her place in truth. “One thing 

in my defense, not that it matters: … I know what “nothing” means ...” (ibid. 84)

Clearly, Maria’s imaginary body of truth is not the one we find in Logics of Worlds. 

Maria’s wholly democratic body is diametrically other than any body she could reveal to 

the actual world. Her imaginary body of truth is without the synthetic objectivity of 

appearing and being, we might expect to follow an evental epiphany. Maria’s imaginary 

body is different from the subjectivizable body of a Badiouian event that retroactively 

reconstitutes under the allegorical flow of an evental trace. There are significant 

differences between the two bodies. Firstly: in the ways in which the post-evental body 

confronts the global situation of the event; secondly: in the way in which Maria supplants 

the “body of lies” which drove her to the edge of real madness. Both bodies ratify their 

traces “point by point” with a decision process of “singular choices, with decisions that 

involve the ‘yes’ and the ‘no’ ” (Badiou 2009a, 51). The meaning of each body is ratified 

in the way their divergent traces are ordered. One is topological and transcendental, while 

the other is abstract and cotranscendental. 

The world in which the post-evental body of the slaves under Spartacus, is the same one 

that still embodies the same hierarchical logic that existed before the revolutionary event 

of their escape. The expansive growth of a burgeoning body, although both armored and 

organized, runs the same aleatory risks that existed before the revolt-event. Facing the 

real possibility of failure and the diminution of a new invigorated body, the threat of 
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destruction and the return to enslavement or death, they must turn to a truly insurgent 

logic.

An insurgent body needs no anchoring in the truth of an ideal trace: freedom. Let a body 

emerges from mutating non-symbolic processes that continue and fluctuate in the 

uncertainty of radical upheaval. Such a trace is unknowable to adversaries and 

indeterminable by enemies. In other words, apply an insurgent logic that is found in the 

final semantics of ill-founded worlds. By its definition, bisimilarity is an inconsistent (ill-

founded) version of itself. There is no hierarchical order on the pairs of bisimulations. 

Nor is there transcendent certainty in a world that has been turned. Bisimilarity involves 

purely aleatory processes that are grounded in observation, not construction. This is why 

bisimilarity can be effectively used to reason infinite or circular logics. In this way the ill-

founded logic of the event can include itself as a part of its own affect and thereby name 

its own impossibility.

It is plausible to consider the solipsistic “I” of Beckett – who as Badiou observes is 

without love – to be without the means whereby a truth can be decided: “ … love begins 

in a pure encounter, which is neither destined or predestined, except by the chance 

crossing of two trajectories.” (Badiou 2003, 27) However, the legislative tyranny of 

Beckett’s going-on and the corresponding imperative to speak, remain “an imperative for 

the sake of the oscillation or the undecidability of everything.” (ibid. 2)

To name a truth requires functional mechanisms that are hopelessly beyond the limits of 

the logic that order Beckett’s world. Even though the going-on gets tough, Beckett’s 

unnamable “I” fantasizes an impossible turn of events in which the nominal could escape 

the bonds of soliloquy through the conduit opened by a proper name: “… if they ever 

succeeded in getting me to give a voice to Worm, in a moment of euphory perhaps, 

perhaps I’ll succeed in making it mine, in a moment of confusion.” (Beckett 1958a, 85)
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Beckett's unnamable “I” never escapes the tyranny of reason, nor the dense inertia and 

aporetic stagnation that characterizes his proximity to the void. “[N]o one has ever met 

anyone before my eyes, these creatures have never been … Only I and this black void 

have ever been.” “A pox on void. Unmoreable unlessable unworseable evermost almost 

void.” (Beckett 1958a, 21) His distant proximity is entailed by a logic which never 

escapes the constructible legacy of its empty origination. There is nothingness at the 

beginning and there is nothingness at the end. The representation of the silent nothingness 

that haunts him is forbidden under some Kafkaesque alterity that is always referred to in 

the third person: “them,” “they” … . On the other hand, Maria Wyeth – who is also 

without love – makes an adjustment to her world with such imperceptible subtlety and 

psychological cunning of such radical affect, that the entire logic of her world inverts and 

the trace of that inversion becomes a mutable string of choices in which she deftly plays 

any hand that is laid before her. Maria’s world is no longer constructed with the same 

transcendental order as the world of Beckett’s “I.” Her world has mutated into something 

else. From her absent father, Maria had already learned to play it as it lays.
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Chapter THREE

Final Semantics

In Badiou’s classic set-theoretical ontology a situation is a collection of presented 

multiples (sets), which may be ontologically consistent under the axioms, rules and 

proofs of Zermelo-Fraenkel set theory. Any abstract ontological investigation of the 

question of being, as Badiou argues in his earlier writings, can only be effectively carried 

out in the mathematical language of classical set theory. In his later writings, Badiou 

defines a site formally as the open sets and covers of Grothendieck topoi. As we have 

seen, under a Grothendieck umbrella the parts of a situation can be construed as the 

subobject classifiers of the “ontologico-existential” idea of localized “truth.” 

Grothendieck’s generalization of the functor categories of sheaves over topological 

spaces is based on the observation that certain set-based axioms are expressible as the 

categorial properties of open covers and truth objects in the category of smooth 

topologies.

A systematic discussion of sheaves and categorial truth objects is beyond the scope this 

discussion, nor is it required. Extensive discussions of category theory and Grothendieck 

topology, both introductory and advanced can be found elsewhere.1 However, the idea of 

locally defined “truth,” and smooth (continuous) open-cover surfaces can sufficiently 
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inform any discussion of an abstract body whose conceptual integrity relies on its ability 

to effectively fix the signs of nominal truth (as opposed to actual truth) to abstract 

surface. Grothendieck topologies are abstract geometric algebras, which entail the idea of 

the potential existence of objects which are only partially defined (as opposed to objects 

whose actual existence are totally defined). The immanent existence of a virtual object, 

one whose existence is only partially defined, can be given by its proximity to an actual 

object – call this a multiple – whose existence is totally defined. A truth equivalence 

relationship between virtual and actual objects can be established if the degree of their 

proximity or closeness, can be construed as an equivalence. This suggests the idea that 

bisimulations can express affective equivalence relationships. As we have seen, set-

theoretical (or ontological) equivalence is extensional. Bisimulations are intensional. This 

means that the multiples which make up a situation can be cotranscendentally equivalent 

without being ontologically equivalent. The objects of a post-event situation do not need 

to have extensional equivalence to bear the same truth. Nor do these multiples need their 

existential degree of intensity to be equivalent. Bisimilarity, as a relationship between to 

two post-evental states, is a coarser than extensional equivalence. 

In Being and Event, multiples are described as the sets presented in ontological situations. 

The ontological status of multiples is determined by the axioms and rules of classical 

Zermelo-Fraenkel set theory. The elements of each multiple presented in a situation are 

inductively constructed by an indexical operation which associates each multiple with a 

discrete ordinal number. This number is the ordinal count of the multiple. The ordinal 

count of a multiple is also represented by its states (states of representation), which 

correspond to the power set of the multiple. The power (or measure) of the state of a 

multiple (situations are also multiples) is its cardinal number. However, set-theoretical 

ontology is non representational in its relation to being – this relationship is purely 

presentational – and therefore the faculty of representation completely breaks down in 

situations in which being itself is presented. Such situations form sites.
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The axiom of foundation – sometimes know as the axiom of regularity – does not resolve 

the “upper bound” paradoxes associated with the systematic axiomatization of sets 

determined by the predicate of set membership. However, regularity can be summoned to 

establish results about the well-founding of sets, as well as to establish general results 

associated with ordinal numbers. As we shall see, the ideas of coalgebra and bisimulation, 

which I used to develop a formal description of a pseudo-dialectic turn and the sinthôme, 

introduces an anti-foundation axiom which conditions the post-ontology of an event. The 

trace of the occurrence of a singularity – any event or turn involves the occurrence of a 

singularity –  is necessarily cotranscendental.  If a situation admits the existence, if only 

momentarily, of non-well-founded multiples such as the proper inexistent of a set, then 

the trace of that occurrence at least provides prima facie grounds for what we shall 

consider to be the cotranscendental logic of the trace of a pseudo-dialectic turn: the 

sinthôme.

The materialist dialectic evolution that turns upon an event, will do so at the highest fixed 

point of a transcendental: the point of the maximal appearance of a proper inexistent of 

an evolutionary situation forms an evental site. According to Badiou, something new 

emerges from an event, which constructs itself with exactly the same upward dialectic 

motivation that preceded the event. This new thing is a subjectivizable body onto which 

meanings are inscribed, or in Badiou’s language, a body on which a subjectivizable 

formalism is borne. A point-by-point process which faithfully inscribes the truth of the 

event, gathers a subjectivizable body capable of faithfully bearing the logic of real 

change. Badiou refers to subjectivizable bodies which resist or occlude the evental trace, 

as reactionary and occluding subjects of an event.

A pseudo-dialectic turn does not involve the sublation nor synthesis of a material body. 

The imperceptible force of the silent singularity that propagates the turn, also instigates a 

reversal of any inductive evolution at very point the force of the singularity could have 

sublated it. Any upward evolution of states is reversed under the pseudo-dialectic turn, 
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but it does so in the imaginary registers of an abstract subject. The symbolic significance 

of the turn are hidden by the imaginary flow of the symptom.

Under a materialist dialectic, of the sort we find in Badiou’s writing, any successor-based 

principle of ordinal induction over states becomes impossible to count at the precise 

moment the count, counts itself as one. The ordinal count of any state is completely 

trivialized when the inductive forces of a situation are terminated under the weight of 

their own ontological superabundance: the One appears in a world.

Functors

In category theory, a functor operation is a transformation from one category to another, 

which preserves the categorial structure of the source category. For example, a functor F : 

Exist→ Set ~ Set2  is a homeomorphic relation between existential categories, such as the 

transcendental order of worlds, and the categories of the ontological structures that 

support the notion of pure being. Thus, the transformative functor operation F is one that 

can establish a condition of being-there in a world that preserves the existential algebraic 

structure of that world. Such an operation Badiou calls a “transcendental 

functor.” (Badiou 2009a, 76)

The term “functor” was devised by German born logician and philosopher Rudolf Carnap 

(1891-1970) who first coined the term to describe the isomorphic relationships between 
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defined up to isomorphism. As we have seen, a categorial Cartesian product object is based on 
the set-theoretical definition of the product set A ~ Bp{[x, y]: x B A ∧ y B B}. By using a 
pair of projections pA : A ~ B →A and pB : A ~ B→B a unique arrow [x, y]: c→ a ~ b can 
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categorial description see (Goldblatt 1979a, 46-50). The categorial dual of the product map a 
~ b is the co-product map a1b (ibid. 54). In the functor category of algebras, Cartesian 
product objects are equivalent to the g.l.b. of an algebraic partial order of sets, while co-
product objects are the l.u.b. union of the elements in a poset.



functions and predicates in language of first-order logic. In a modern context, functors are 

usually seen as a transformations from one category to another that preserves the 

categorial structure of the source category. Unlike consistent first-order set theories in 

which functions can only range over sets, functor categories have other categories as well 

as morphisms (or arrows) as their objects and may therefore map category to category as 

well as morphism to morphism while still maintaining their operational integrity. We 

shall see how the idea of ordinary induction can be categorially reformulated as an 

initiality principle which allows a theoretical trajectory to easily and uniformly move 

between the various categories that are based on the principles of induction, such as Set 

and Exist. In this chapter I shall employ cotranscendental functors to describe the 

category of terminal coalgebras and a type of abstract transformation system that 

summons the coalgebra of a mutant automaton. 

I have described two general categories Set and Exist (there is a convention in category 

theory to indicate categories with bold type). The category theory the symbol Set usually 

denotes the category of discrete sets and all the functions between them. Finset is the 

category of all sets with finite functions between them. The category Set— is the category 

of sets which admit an anti-foundation axiom. The category Set— presumes a set-

theoretical axiom system obtained by replacing the foundation axiom in Zermelo-

Fraenkel by an axiom an anti-foundation axiom.

An important category Top is the category of topological spaces and all the smooth (or 

continuous) functions between them. Strictly speaking, a transcendental functor (as 

Badiou conceives it) is a formal point-wise functor category of sheaves that “stitch” (or 

index) the existential objects of Exist (i.e. sheaves) to the smooth ontological base 

objects of Top, which are open sets and covers. For brevity I presume Set includes the 

category of ontological entities that are sets, which may be either discrete or smooth open 

sets, and all the functions between them. Although this is technically clumsy, the 

ambiguity simplifies my formal description of the ontological localization of existential 
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values and the formulation of the idea of a subjectivizable body gathered under an evental 

trace. This formalism may then be expanded to include the ideas of a pseudo-dialectic 

turn, an abstract mutant automaton and the sinthôme.  

There is a further ambiguity in my use of “Set.” A deeper inspection of the pure set-

theoretical category Set reveals an embedded category I call Bont. Bont is a functor 

category formed by all the functors between Set and a philosophical-linguistic category I 

call Rhet. Bont is obtained by assigning natural linguistic elements to set-theoretical 

entities, in much the such as we saw the set-theoretical sign for the empty set n being 

rhetorically “sutured” to the proper name of being. Rhet can also be thought of as a meta-

ontological category that imputes ontological meaning to the purely mathematical set 

objects that Badiou calls multiples.

* * *

The three categories Set, Exist, Rhet are related by the functor F : Exist!Set→ Lang 

(i.e. the fibered product over categories Exist ×Lang Set). Lang denotes the category of 

natural languages.

Formally, the fibered product (or pullback) B!A C is a subset of the product B!C and 

therefore has two projection maps π1: B!A C→B and π2: B!A C→C such that the 

pushout  B←B!A C→ C commutes to the pullback B→ A←C. Substituting the object 

categories Set, Exist, Lang for the category objects A, B, C, the resulting functor 

pullback Ff, Gg : Set→ Lang ←Exist gives the structural foundation for the incorporation 

of natural language categories into onto-logical topologies. 

Included in the category Exist ×Lang Set are two “evental” categories, which I denote 

Event2ω and Event{A}. These categories entail an “evental” B-transcendental functor 

Eω : Exist ×Lang Set→ Event2ω and the transcendental functor E{A} : Exist ×Lang Set→
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Event{A}. The B-transcendental functor Eω describes the occurrence of a pure ontological 

singularity of the sort we find in Being and Event, while the transcendental functor 

Event{A} describes the onto-logical singularities we find in Logics of Worlds. A 

cotranscendental functor E6 can be described E6: Exist ×Lang Set→ Event6 where 

Event6 denotes the “pseudo-evental” occurrence of a silent singularity I call the pseudo-

dialectic turn. 

As effectively as a functor indexes ontological categories to existential ones, it can be 

formally demonstrated that the category of natural language objects and morphisms of 

Bont can be effectively mapped to the onto-logical category Exist!Set. This operation 

can be formally described under a category with terminal objects, pullbacks, equalizers 

and a subobject classifier such that the morphism two : {1} → Ω is in Set. The category 

Set can then be formally describe as an elementary topos.

* * *

Consider the categories Exist and Top. A “transcendental” functor T from category Exist 

to the category Top is a function that assigns ...

(i) to each Exist-object a, a Top-object T(a);

(ii) to each Exist arrow f : a→b a Top-arrow T(f) : T(a)→ T(b) can be defined 

such that any identity arrow on a is assigned the identity arrow on T(a) and ...

(iii) given two arrows g, f their composite F(gyf) is the composite of their T-

images T(g)yT(g).

Whenever the diagram
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commutes in the category Exist, then the “transcendental functor” diagram

 

commutes in Top. In this way, a transcendental functor T : Exist→ Top lays the 

theoretical grounds for the (re)ascendence from the “transcendental synthesis of 

appearing back to the real synthesis of multiple being” (ibid. 289). At the same time as it 

preserves the existential degrees of the source category Exist, the functor preserves the 

material integrity of the target category Top. However, under the synthesis of appearing 

and being the operation of the transcendental functor fails to prevent the notion of 

multiple being becoming caught between the discrete ontology of Set and the smooth 

place of being located in Top. Badiou does not seem to notice this. Only after the 

occurrence of a pseudo-dialectic turn and the mutant flow of the sinthôme the dubiety 

may be sidestepped.

a b

h

c

g

f

T(a) T(b)

T(h)

T(c)

T(g)

T( f )
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Final Semantics

Final semantics rose in significance in the last two decades of the twentieth century with 

the advances of (Aczel 1988,  1993; Jacobs 1997; Rutten 1992). The development of final 

semantics in the 1980s and 1990s, was largely motivated by a growing interest in the use 

of coalgebras and category theory in the development of abstract automata in computer 

science and growing interest in the binary relations known as bisimulations.

An equivalent of bisimilarity relations had already been developed in the various models 

of Kripke semantics (Goldblatt 1987a,  1993). Final semantics also provides a “rich and 

deep” perspective on the duality between (initial) induction and (final) coinduction. 

(Sangiorgi 2009b, 113).

Under the general heading of final semantics I consider both the event and the pseudo-

dialectic turn to be final states. The notions of bisimulation and finality are crucial 

concepts I summon to formally construct a viable models of mutant automata. As Badiou 

points out, the post-evental conditions of a situation are radically volatile and 

ontologically dispersive:

The brutal modification under the disappearing impetus of the a strong (evental) 

singularity of the transcendental value of nA (the inexistent of the object (A, Id)), cannot 

leave in tact the transcendental indexing of A, nor, consequently, the general regime of 

appearing in the world of the elements of A. Bit by bit, the whole protocol of the object 

will be overturned. A re-objectification of A will have taken place which retroactively 

appears as a (new) objectivation of the site. (Badiou 2009a, 394)

The idea of finality of the overturning of the “whole protocol of the object” as a starting 

point of a new objectivation, begs to question as to how the retroactive “re-

objectification” of a post transcendental order of the post-evental world will behave after 
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the destructive impetus of the event.  According to Badiou, the laws of the transcendental 

that govern a world will return in force the instant the event dissipates. Badiou:

The main effect of the appearance/disappearance of the site is the sublation of the 

inexistent EnApM where we from EnApµ. The laws of [the transcendental ordering 

of a world] T, forced by the strong singularity, are restored as soon as the site has been 

dissipated (ibid. 395).

The sublation of nA from a minimal to a maximal degree of existential intensity is final 

and the world returns to a state of normalcy.

I argue, however, that finality states such as the momentary impulse of the event, do not 

necessarily return to normalcy under the transcendental order of a world. According to 

Badiou, the maximal intensity of the evental appearance of a strong singularity, an 

exception, a proper inexistent, momentarily inverts the transcendental order of a world in 

which it ontologically non-existed, now exists with the force of total appearance – an 

absolute being-there. In contradistinction I argue that the sheer force of the occurrence of 

a singularity can so radically changes the transcendental order of the world that the ill-

founded logic of the site is born of the trace. The trace inevitably bears the 

cotranscendental logic of finality and can totally reconfigure the meaning of a a post-

evental situation that is in complete opposition to the constructibility paradigm of a 

transcendental order. The mutable character of a finality trace has no place and no proper 

functionality in a world that returns to the initial logic of a transcendental order.

In a Badiouian world the forces of normalcy close over the site but the retroactive logic 

of re-objectification of the site runs the risk of descending into an affective nostalgia for 

the event whereby no actual re-objectification takes place. If the event is to be seen as a 

dialectic elevation of the proper inexistent of a situation, from a minimal to a maximal 

coefficient of existence, then there is no certainty as to what exactly has been sublated. 

Unless the sublation is ratified by exactly the same logical structures of representation 

and appearance that were momentarily overturned onsite, the representation of the power 
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of the event will be diminished by the flow of historicity and the flattening power of the 

status quo. The difference, according to Badiou, is that there is a “creative synthesis of 

the logic of appearing.” But this is none other than the abandoned anonymous subject of 

Being and Event, returned in the form a subjectivizable body: an embodiment of truth and 

material sacrament. In the transition from the nothingness of (EApµ) to the maximizing 

power of (EApM), a body incarnates the “creative synthesis of the logic of appearing.” 

The “materiality of a subject of truth polarizes the objects of a world according to the 

generic destiny of a truth … a body allows the ontological destiny of appearing itself to 

appear” (Badiou 2009a, 483). A subject enters the world and takes on material existence, 

point by point, stitch by stitch, suture by suture. At the same time as the proper inexistent 

of a situation maximizes its evental appearing in a world, a body may begin to form as an 

onto-logical straw man, projected sheaf by sheaf, germ by germ, stalk by stalk into a 

world. If this is to be avoided, the logic of the evental trace must be that of a 

cotranscendental final coalgebra, not the transcendental initial algebra of a well-founded 

world. The transcendental logic of a world may indeed reconfigure itself in the moments 

after the event, but the spirit of exception must live on in the trace if a faithful 

subjectivizable body is to be authentically formed under its flow.

* * *

A definition of final coalgebras can be established in the category of non-standard sets 

and partial orders. Non-standard sets, as we have seen, are non-well-founded multiples 

such as nA. Coalgebras are simple mathematical structures that generalize the notion of a 

greatest fixed point. For example, in a transcendental ordering of a world the maximal 

coefficient of appearance of a multiple is a greatest fixed point.

Importantly, dynamic observational equivalence relations, such as the sinthôme, can be 

derived from instances of a single coalgebraic definition. Such a definition is parametric 
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to the functor of appearing in a state. Coalgebraic principles can link a name to a thing as 

part of the general coalgebraic flow of forces that follow an evental turn. 

As we have seen, my investigation of coalgebraic form is primarily categorial. An 

effective categorial treatment of coalgebra can be quite elementary: given a category Set 

and a functor F : Set→ Set, a coalgebra of F is a pair [A, α⎯ →⎯ ] where A is an object 

in Set and A α⎯ →⎯ F(A) is an arrow in Set. F is then an endofunctor of Set. Intuitively, 

endofunctors are “self referential” arrows whose target categories are their source 

categories. An endomap is a map in which the domain object (source) and codomain 

objects (target) are the same. Endomaps are not necessarily identity maps. 3

* * *

A situation A can be coinductively defined if it is the greatest solution of an inequation. 

This means that the ontological axioms of extensionality and foundation, that held in A 

become compromised by a is-not-the-same-as relationship between the states s, t, …  B S 

that represent every part of A. The equation Ap{A} implies the inequation A(A. That is, 

if every situation counts itself as one, then the situation cannot not equal itself. This is in 

direct contradiction to the axiom of extensionality. Of course, this is impossible in well-

founded set theories, but the idea of the ontologically valid inequation A({A} presents 

the “impossible truth” of an exception, which is the evental site, whereby Ap{A}. A 

coinductive proof principle can determine that if any set or part of a situation is the 

greatest solution of the inequation implied by the “impossible” proposition Ap{A}, then 
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that solution is also contained in the situation. If a set B is defined inductively, then it is 

the least solution of the equation implied by extensionality.

By way of contrast, if a situation A is defined inductively, it is the least solution of an 

equation. This means that in situations, the ontological axiom of extensionality is 

maintained by the is-exactly-the-same-as relationship between the elements and states of 

A, as it is in classical set theory. The states and parts of A that are inductively well-

founded under the axioms of set theory and the foundational elements of A.

Sinthôme: a turn from the worse

The notion of sinthôme has emerged in the writings of Israeli-born psychoanalytic 

theorist and artist Bracha Lichtenberg Ettinger. Ettinger’s reworking of “Lacan’s return to 

an ancient term which he uses to describe the symptom” 4  presents the sinthôme as a 

shared mysterious trace of an “Unheimlich[e] ... objet-a”. In Ettinger’s estimation the 

sinthôme is a trace that emanates from “where the [death] drive and desire meet the Thing 

on the screen of fantasy, … where transgressive psychic real things are 

realized.” (Massumi 2002, 215, 237) In this respect, sinthôme is a trace that both emits 

from, and leads to, a void “cavity” or fissure in the real, a unique wholly feminized state 

of “co-poïesis,” an “inter-with matrixial sinthôme” (ibid. 229).

However, in the context of transcendental reversal, I argue that the sinthôme is a trace 

that emerges from the occurrence of  a silent singularity. As we study the character of 

Didion’s Maria Wyeth, the mutable imaginary trace of the sinthôme dynamically forms 

flows of meaning that originated in the imperceptible moment of what I call a pseudo-

dialectic turn. Unlike Ettinger’s sinthôme under which transgressive psychic real-things 

are realized on the edge of the real, under a cotranscendental configuration the sinthôme 
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is a dynamic force emanating from an exceptional state of ontological saturation. Like 

Ettinger’s sinthôme, the coalgebraic trace of a turn from the worse is realized “on the 

screen of fantasy” in the imaginary registers of the symptom. 

In a post-evental world, in the chaotic recasting of the transcendental of that world, we 

shall consider an evental trace to be normal if, under Badiou’s configuration, it 

constitutes the maximum degree of appearance of the ontological singularity. “The trace 

of the vanished event, which is … the existence of a past inexistent, and which we write 

ε” lays the theoretical ground for the notion of an abstract body “… without ascribing to 

this body any organic status.” (Badiou 2009a, 453)

We will call an evental trace ε normal if it is the prior inexistent of a situation, which 

under the condition of ontological saturation exhibits a maximal existential coefficient of 

appearance. In Badiou’s notation this idea is expressed in the mathemic equation 

“EεpM” whose referent marks the onto-logical origin of an evental trace.

Care must be taken if the adjective “evental” is to assigned to the pseudo-dialectic turn. 

The pseudo-dialectic turn follows from the occurrence of a silent singularity. Having a 

minimal transcendental coefficient of appearance, this occurrence is indiscernible. In 

Badiou’s “greater logic” the formal configuration of an event entails the existence of the 

exception (such as A B A), whose occurrence is a site exhibiting a maximal existential 

degree of intensity.  On the other hand, a weak singularity – a silent singularity is 

existentially equivalent to a weak singularity – the ‘existence’ of a multiple A that entails 

its own self-inclusion is minimal: in symbols EA ⇒EnApμ. Under simple negation, the 

non-maximal existential identity value ¬M, is materially equivalent to the minimal 

existential identity value μ. A weak singularity implies a site, but not an event (ibid. 395). 

Only the maximal appearance of a strong singularity constitutes an event. I shall therefore 

refer to the site of the occurrence of a silent singularity as the site of a pseudo-dialectic 

turn, or alternatively “the site of the genesis of the sinthôme.” Note however, under the 
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greater logic, a weak singularity cannot exist in any existential sense other than it non-

exists as a site. 

Under the greater logic the sinthôme – denote the sinthôme “σ” – would ostensibly have 

the minimum existential identity coefficient Eσpμ. The sinthôme geminates in a site to 

trace the non-existence of a silent singularity in a world whose transcendental logic has 

been reversed under a destructive modification summoned by the occurrence of a silent 

singularity. The greater logic would treat this reversal as a double negation property. 

Under a classical Boolean B-transcendental ordering of a world (such as the Boolean-

valued models of Zermelo-Fraenkel set theory I discussed in Chapter One) we see “an 

equality between the reverse of the reverse of a degree and the degree itself.” (Badiou). 

This is an instance of the propositional logic principle of double negation and the law of 

the excluded middle. In the non-classical Heyting-valued worlds of the greater logic, a 

site is structurally equivalent to a Grothendieck topos of open sets and covers in which 

the “reverse” of an open set is a closed set. This “reverse” is given by the principle of 

complementary difference and not by simple logical negation. If two sets A and B are 

disjoint, their compliment A – B is A. But if A is a subset of B then the relative 

complement of A – B is empty. In a topological space, such as a Badiouian site, if A is a 

subset of B, the set A is said to be closed if its complement A – B is open. The atomic-

base multiple(s) of a topos – all Badiouian sites are Grithendieck topoi – is a collection of 

open sets and covers which have different onto-logical properties than the ontological 

properties of normal discrete sets. Under the topological configuration of a site, the 

“reverse” of an open set is not a closed set. This entails the fact that the algebraic 

structure of a site is intuitionistic (Badiou 2009a, 167, 389, 537-539). All Heyting 

algebras are intuitionistic logics. For technical and idealistic reasons, intuitionistic logic 

(IL) does not support the definitive classical laws of the excluded middle and double 

negation. The tautologies (p 4 ∼p), (∼∼p ⊃ p) and (∼p 4 ∼∼p) of the propositional 

147.



calculus 5 are not IL-theorems. In open-set topologies, the “reversal” of an open set is 

usually considered to be its set-theoretical compliment, the “inside-outside” of an open 

set, not a derivation of simple logical negation. Badiou plays on this difference by 

treating the reverse of a degree of a (Heyting-valued) transcendental as being “maximally 

‘alien’ or outside to what is given, the synthesis of what is entirely exterior to it” (ibid).

Consider both the classical Boolean-valued forcing conditions, discussed in Chapter One, 

and the intuitionistic algebraic (transcendental) organization of worlds under Badiou’s 

greater logic, to be inductive initial algebras. Badiou’s topological formalism is a variant 

of Grothendieck’s generalization of the functor category of sheaves over topological 

spaces, which together an axiom for the ‘stitching’ of compatible multiples and a 

treatment of subsets as subobjects, are both expressible in terms of the categorial 

properties of open covers (cf. (Goldblatt 1979a, 374)). At the risk of trivializing Badiou’s 

complex and astounding iteration of Grothendieck’s principles, basically, a 

“transcendental functor” category synthesizes an existential category of Heyting algebras 

and a material ontological category of open topologies (Badiou 2009a, 277-280, 289-295) 

to form a conceptual description of the site of an event.   

However, our radical cotranscendental “reversal” of the re-configured transcendental 

order of a post-evental world has little to do with the principles of double negation and 

the excluded middle. The notion of a pseudo-dialectic turn marks a radical departure from 

Badiou’s onto-logical treatment of the a post-evental world. When I speak of a complete, 

radical reversal of the transcendental of a world under the logic of the sinthôme, I am 

really referring to the principles of final coalgebra, coinduction and bisimulation. These 

dually reverse the inductive “constructor” integrity of classical and intuitionistic 
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inductive algebras by inverting their inductive constructor logics with a coinductive 

destructor logic.

The coalgebraic and coinductive reversal of the transcendental order of a world, is one 

into which the sinthôme emerges to mark the trajectory of a coinductive mutant 

destructor. The sinthôme thrives in the ill-founded world turned upside down by the 

subtle force of the occurrence of a silent singularity. The variously equivalent ontological 

singularities A B Ap{A}pnA we find in the writings of Badiou are unequivocally non-

well-founded sets which are completely derivable from the anti-foundation axioms of 

Aczel and others (Aczel 1988,  1993; Sangiorgi 2009a).

Worlds Closed Under the Going-On

The coinductive principles of terminal coalgebras, do not entail simple reversal of the 

algebraic structure of the logic of a world. Silent singularities have no actual “existence” 

in a world, so there is no legitimate state of representation whereby the force of the 

sinthôme and the mutability of the symptom can be understood. This lead Lacan to 

speculate that the Borromean character of le sinthôme is unanalyzable. However, the 

sinthôme entails the occurrence of the cotranscendental reversal of the transcendental 

ordering of a world in which the mutable character of the symptom can be stabilized with 

a name. An external agent cannot perceive the sinthôme because it does not exist in 

representable space. The sinthôme is therefore unanalyzable, as Lacan has already 

observed. Because the sinthôme is an unrepresentable trace, and thereby lies outside the 

referential landscape of natural language, a subject can only observe the subjectivizable 

affect of an arbitrary name iterated at any time and over any number of iterations. When a 

name “sticks,” the iteration ceases.

* * *
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The logic of the sinthôme, in its most primitive form, is a coalgebraic version of the 

going-on. I shall define this operation as the iterative function go-on. The going-on is 

consistent with Badiou’s ontology of a site, but it undergoes a radical logical inversion 

when the existence of the ontologically impossible – the minimal appearance of a silent 

singularity – turns the algebraic transcendental of a world into its coalgebraic dual. An 

important consideration to note, is the structural reversal of the initial algebraic 

transcendental ordering of a world into a cotranscendental one. As we shall see, the 

subject of such a world, theoretically “appears” in that world in the form of a coinductive 

mutant automaton whose most primitive operation is the function go-on.

In his essay “The Writing of the Generic” (Badiou 2003, 1-36), Badiou considers the 

menacingly complex, Kafkaesque world in which Beckett places the protagonist subject 

of The Unnamable. Early in the essay, Badiou gives notice of his interest in four 

questions which focuses his reading of The Unnamable. These include:

1. the place of being in “I”’s world and the fiction of its truth

2. “the subject, which for Beckett is essentially a question of identity”

3. the question of “the event as a supplement to immobile being to be thought,” is 

for Beckett a problem “closely related to that of the capacities of language”

4. the question of the “existence of the Two, or of the virtuality of the Other.” If such 

a Two is possible, then that Two would “be in excess of solipsism?” (ibid., 4-5)

Of course, these questions restrict Badiou’s discussion to the philosophical issues which 

are prevalent his writing: being, the subject, the event, and the ontological and existential 

consequences of the event.

However, my discussion of the sinthôme focuses on two of these issues:

(i) the subject recast as an abstract mutant automaton
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(ii) the possibility that the evental Two as a singular solipsistic alterity, emerges 

from the site of a silent singularity as the transitional function go-on. This 

function is dynamic and mutates under the radical flow of the sinthôme.

A nominal subject may synthesize a body on the level of the symptom – the oeuvre of 

James Joyce is such a body. 6  The Beckettian subject cannot escape the tyranny of the 

Cogito and the solipsistic burden of the going-on. On the other hand a particular hybrid 

subject does emerge in the symptomatic self-obsessed character of Maria Wyeth, the 

protagonist of Joan Didion’s novel Play It As It Lays.

In the flow of the sinthôme and the going-on a nominal body – in name only – gathers to 

replace actual body. Her new abstract body bears the coalgebraic formalism 7 of the turn 

while, to the outside world inhabited by her friends and adversaries, the psychological 

atmosphere of Maria’s outer world approaches terminal vacuity.

The fraught logic of the going-on and the juridical solipsistic world in which Beckett’s 

“I” finds himself, is characterized by the staunch lack of narratological closure. Non-

terminal circularity is typical of Beckett’s early and middle period of writing. In Beckett’s 

later works, Badiou notes, an evental escape appears in the “truth effects” of love, which 

characterizes the narratological closures that are evident in Beckett’s later works. The 
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appearance of love in Beckett’s writing marks “a pivotal point, the first numericality … 

[that] constitutes a passage, or authorizes the pass, from the One of solipsism … to the 

infinity of being and of experience.” (ibid., 28) Under the sign of love, a new 

numericality counts the trace of the event through which the solipsistic One turns into the 

continuity of Two p {S, {S}}. Thus an ordinal continuance, which forms the 

numericality {{S, {S}}, {{S}, {S, {S}}}, … } which is a set-theoretical the count of the 

going-on and of the trace of pure and truthful love of the Two. However, this rather 

clumsy set-theoretical characterization of the trace of Two is really the morphism two : 

{1}→Ω is in Bont. Remember Bont is the functor category Exist!Set, with a singular 

terminal object 1, exponentials (product objects) and the subobject “truth” classifier Ω. 

However, this schematization still presumes that the going-on of the evental trace of Two 

is discrete, linear and stable. Such a structure does not account for the dynamics and 

mutability of any evental fallout, which I argue, inevitably follows a pseudo-dialectic 

occurrence of a singularity. Badiou’s dialectic optimism stabilizes a post-evental world 

with the onto-logical certainty of a faithful subjectivity, which is totally missing from the 

mutable flows of the sinthôme. 

In the hands of the faithful subject(s) of love, or the one body of Two, the going-on is 

without obstruction nor occlusion. Clearly, Badiou’s dialectic idealism locates the initial 

count of Two in the material synthesis of One and other, but the count nevertheless 

continues, Bestward Ho.

For Maria Wyeth, the absence of love for another adult and her failure as a mother, any 

unified count as Two transforms inevitably mutates into the non-amorous reckoning of 

automatism. There is nothing in the staunch ontological linearity of Beckett’s world, 

which cannot be counted, except the forbidden One count as Two. This is the law of well-

founded inductive going-on. The law of going-on imposes the juridical burden of 

compliance under which both “I” and Maria are debilitated: Beckett by the burden of the 

count and Maria by the “well-founded” conceit of Hollywood’s successful élite.
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Mutant Automata and the Sinthôme

Named Transition Systems

The idea of bisimulation lies at the heart of the coinductive schema of the sinthôme. I will 

define bisimulation as a relation over a named transition system (NTS).

Definitions:

(i) Relation: Given a finite set S of states s1, s2, …, sn[1 B S, a relation R ranging 

over S is a subset of the power set construct P(S!S). This means that for 

every relation R ⊂ S ! S there is an ordered pair [s′, s″] of states that is an 

element of the relation R, i.e. for any two state s1, s2 B S then [s1, s2] B R. 

The convenient the inflex notation s1 R s2 can be used in place of [s1, s2] B 

R.

(ii) The composition of relations: The composition of the relations R1, R2, 

denoted R1  R2  holds if for some state pair [s, s′] B R1  R2, then there is 

some state s″ such that [s, s″] B R1 and [s″, s′] B R2.

(iii) A relational structure S is the pair [S, R] where S is a non-empty set of 

states (the domain of S) and R is a relation on S.
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Definition of a model of a disrupted, non-reconstituted post-evental situation: we consider 

the structure of a the trace of a pseudo-dialectic turn to be a localized non-hierarchical 

mutating named transition system (NTS) 8  formally defined as the ordered triple

[S, Nom, ν⎯ →⎯ ]

where:

(iv) “S ” denotes the set of states that constitute a situation

(v) “Nom” denotes a “naming” action ranging over S 9

(vi) ν⎯ →⎯  is a dynamic transition relation over S such that { ν⎯ →⎯  : ν B Nom}.

The variables s, t range over the states of S and the function letter ν range over the names 

of Nom. In this case, t is a ν-derivative of s. 10

The idea of a localized non-hierarchical namable transition state mirrors the relational 

structure known to computer science as a labeled transition state. In computer science 

data domains are often called states, while “label” usually refers to a particular location 

in a computer program, typically a particular line of source code. In this discussion, 

“namable transition system” refers to a dynamic transition system, or trace system that 
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8 Notice also the American spelling “namable” which drops the “e” from the normal  English 
language “nameable.” The American spelling follows the 1958 Grove Press Inc. edition of 
Samuel Beckett’s The Unnamable . This spelling is used in Beckett’s own translation of his 
1953 novel L'Innomable.

Because Kriple models are a special case of labelled state transition systems, bisimulation can 
also be defined in modal logic. First-order quantifiable modal logic is, according to Van 
Benthem’s theorem, closed under bisimulation. See (Benthem 1977,  1983)
9 The naming action “Nom” plays to the French language title of Beckett’s L'Innomable. 
Ironically, the pair Nom and ν⎯→⎯  form a dynamic-trace naming action that may indeed 

allow a subject to name the unnamable. Such an occurrence is coalgebraic and therefore 
modally possible. Kripke type modal logics are coalgebraic.

10 The inflex notation s ν⎯→⎯ t is a convenient equivalent of [s, t] B ν⎯→⎯ .



ranges over the states of a situation. The points of a dynamic trace are ‘namable’ under 

the naming function Nom, which which when named are nominally represented in S. 

The formal model of a mutant automaton involves the naming function Nom, which is 

initialized at the moment of the event and continues under the evental trace and the NTS. 

As a dynamic naming operation on states, the operation Nom does not terminate until a 

name fixes. The momentary character of the event remains intact, but it is extendible in 

real time as the mutating trace sinthôme. The point at which the nomination process 

begins, turns out to be the greatest fixed point of a bisimulation between states.

Note also that under these schemata, the appearing of the proper inexistent of such a state 

is the onto-logical pair [nA, M ], whose existential degree of appearance is maximal 

(Badiou 2009a, 117). 

Given a situation S, let the triple [S, Nom, ν⎯ →⎯ ] be a named transition system and let 

the functional 11

F≈ : P(S ! S) →  P(S ! S)

be an endomap of the power set of ordered pairs of states [s, t] B S.

A relationship R holds in [S, Nom, ν⎯ →⎯ ] if R ⊆ S ! S. In this schema, states s, t B S 

are given by the power set of all pairs [s, t] of S which are also elements of a binary 

relation R. We can redefine R as a bisimulation between pairs of states.

The bisimulation F≈(R) is the set of all ordered pairs [s, t] such that the relation R ⊆ S ! 

S holds for the functional F≈ if:

(i) for every s′ of the map s µ⎯ →⎯ s′ there is a t′ such that t µ⎯ →⎯ t′ where the 

relation s′ R t′ holds
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(ii) for every t′ of the map t µ⎯ →⎯ t′ there is a s′ such that s µ⎯ →⎯ s′ where the 

relation s′ R t′ holds

If we call F≈ the functional associated to bisimulation, denoted ≈, 12 we can then say that

(iii) ≈ is the greatest fixed point of F≈ and

(iv) ≈ is the largest relation R such that R ⊆ F≈ (R). Thus R ⊆ ≈ with R ⊆ F≈ (R)

If for example, we presume the existential degree of identity between two states s1 and s2 

is maximal, denoted s1ps2 then for every s′1 in an existential identity relation with a state 

s such that s1 Id⎯ →⎯ s′1 there is a s′2, such that s2 Id⎯ →⎯  s′2 and s′1ps′2.

This definition requires a hierarchy, because the dynamic checks (e.g. naming under 

Nom) on the pair [s1, s2] must follow those on the derivative pairs as [s′1, s′2]. Hence 

the definition is non-well-founded if the state space of the derivatives reachable from [s1, 

s2] is infinite or includes loops.

* * *

We need to consider why bisimilarity can only be approximated inductively and that such 

definitions can only provide a stratified account of a situation following the occurrence of 

a silent singularity. This implies the idea that initial algebraic accounts of the faithful 

traces following an event, may only be discrete B-transcendental approximations of an 

event. To explain this in detail, formal mechanisms that draw distinctions between 

inductive and coinductive processes will need to be considered.
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logical negation, e.g. in modern classical logic the proposition ¬¬p is materially equivalent to 
p.



Transition States: The formal definition of an unnamed state transition system (UTS) is 

the tuple 13 →⊆ S ~ S, where S is a set of states, and →  is a binary transition relation 

between paired states [s, t], [n, m], …  B S. If [s, t] B →  then the pair is considered to 

be a state of the relation → . Using inflex notation, the relationship is denotationally 

rearranged as s→ t, so that s is related to t under → . Where →  is a successor function 

over the ordinals that index the members of S under → , then the tuple [S, →]is a 

partial order on S. 14

On the other hand, a named state transition system is the triple [S, Nom, →] where S is 

a set of states, Nom is the set of the named (i.e. represented) states of S and →  ⊆ S ~ ν 

~ S is a ternary relation that establishes dynamic transitions from one named state to 

another. For example, if  p, q are states of S and a named state α is an element of Nom, 

then the triple [p, α, q] is a member of the relation [p, α, q] B → . This triple is an 

element of the relation → , which in inflex form is written:

p α⎯ →⎯ q

This implies that there is a transition from the state p to the state q has occurred because 

the  transition has been given the name α. This indicates that a naming process over a 

named transition system is dynamic and conditional on a name terminating the system 

dynamics.
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q in S, q simulates p, possibly written p ≤ q, if there is a simulation R such that [p, q] ∈ R. 
The relation ≤ is the largest simulation relation over a given transition system. 



Finite Approximations of Bisimulation

Let S be the states of a named transition system. Recursively define a relation ≈ between 

states s, t, … B S as:

(i)  ≈0 =
def

 S ~ S

(ii)  s ≈nq1 t, for n ≥ 0 then

(a) for all s with s µ⎯ →⎯ s′, there is a t′ such that t µ⎯ →⎯ t′ and s′ ≈n t′ ;

(b) the converse is also true. For all t′ with t µ⎯ →⎯ t′, there is s′ such that 

s µ⎯ →⎯ s′ and s′ ≈n t′ 

(iii)
  
≈ω =

def
≈n

n≥0


Note: (iii) above finitely approximates the bisimilarity ≈ by defining it up to the highest 

countable state. Generally, ≈ does not coincide with ≈q .

Given a named transition system [S, Nom, ν⎯ →⎯ ], suppose ν B Nom ⊆ S and let ν be a 

transition between states in Nom ⊆ S.

(iv) Let ν0 be a state with no transitions.

(v) Let νq be a state whose only transition is non-finitary

  νq ν⎯ →⎯ νq

(i) For finite transitions νn where n ≥ 1 let

 νn ν⎯ →⎯ νn[1
for νn < νn[1 iterations of ν marking an inductive trace of the discrete finite values 
between 1 and n41.
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Thus for all finite n < ω and s ≈n t, the positive (upward) induction on n formally 

expresses that inductive traces give only the closest approximation of the non-finitary 

relation s ≈q t between states. Thus the inductive approximation of bisimulation 

terminates just short of the non-finitary bisimulation ≈q. Note, that because the 

“inequation” s !≈q t 15 also holds, the transition

 t ν⎯ →⎯ νq

can only be matched by some s with one of the finite transitions

 s ν⎯ →⎯ νn

But νq !≈ νn for all n, because n + 1 states can only be induced from a predecessor state 

of n.

This expresses the idea that a post-evental trace can only be ratified in an ontological 

inductive universe where the full set of axioms of set theory are inadequate unless an 

anti-foundation axiom is admitted.

Formal Disposition of an Abstract Mutant Automaton

Mutant automata are abstract mathematical machines. The following is a formal 

description of mutant automata defined as dynamic next-state machines. 16  

Consider a dynamic next-state function go-on* : V → V S where go-on*(v) is the 

function

(i) go-on(v, –) : Σ→V
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for every state v B V and input Σ.  17  Together, the functions go-on* and final give 

us the formal machinery to “construct” a deterministic automaton on a final coalgebra. 

This will entail taking the set of states V and defining a dynamic mechanism as the 

function α : V→H V where the functor H V is VS!Bool (where Bool is the category of 

Boolean algebras). A deterministic automaton consists of our set of states Q and a 

dynamics 

(ii) α : V→ HS where HSp VS!Bool

It is important to see that there is a canonical way to make the functor H : Set→ Set from 

the rule H VpV S!Bool, (ii) above. Given a morphism h : V1→V2 then the functor 

Hh : VS1 !Bool→ VS2 !Bool is the function which for every pair [u, x] with u : Σ→

V1  and x B Bool couples the composite function h  u to x to form the pair [h  u, x].

Deterministic automata are examples of terminal coalgebras which can be formally 

specified by an endofunctor 18 H in Set. An endofunctor is one that reflexively maps its 

own category onto itself.  We can formally define a coalgebra as a pair [V, α] consisting 

of a state Q and a dynamics function α : Q→HQ. Homomorphisms can be defined 

coalgebraically. Given two coalgebras [V, α] and [V*, α*], a coalgebra homomorphism 

is a function f : V→V* such that the categorial diagram (square)

V HV

V* HV*

f Hf

!

!*
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18 See fn. 3 in this chapter.



commutes.

Note that there is a canonical way of defining a categorial functor from the ontological 

base stuff of Set that includes V. It turns out that we are able to dynamically “unfold” a 

static state – so far V is a static state. We can rewrite “cotranscendental of a world,” as a 

“named transition system” in which an abstract machine, an automaton, can ‘sign,’ or 

‘name’ a value in the dynamic range of the trace of some v in the system V.

In the algebraic semantics of Bont the idea of an “initial” state is central. The otological 

ordering of a situation is predicated on “initial” constructor principles. The initial state of 

constructor ontologies is the lower bound void n. It turns out that in the category of 

coalgebras, terminal coalgebras are an important subcategory because terminal (or final) 

coalgebras are the mathematical duals of the initial algebras that well-order the sort of 

constructor ontologies we find in Bont. 

Schematically, a terminal coalgebra is a coalgebra τ : T→ HT which has a unique 

homomorphism α : V→ T for every coalgebra α : V→H V. 

At this point an automaton design should consider the role a language may play in 

assigning names to points in the dynamic trace sinthôme. Defining such a formal 

automata-friendly language should consider the functor

H p (–)S! Bool

Here T p P Σ* is the set of formal languages as follows: for a language L in the power 

set  L B P Σ* and a state s B Σ let the function be 

go-on(L, s) p {w B Σ*; sw B L}

and final (L) p true iff L contains some ε.
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An automaton of the sort we are interested in may be formally described as a pairing [V, 

α] of a set of states V and a dynamic function α. Given this description of an automaton, 

then to every state v of V the unique homomorphism

α : V→T p expΣ*

assigns the language α(v) ⊆ Σ* which an automaton ‘introjects’ (or assigns to itself) 

when v is an initial state. In this way the idea of an initial state is settled regarding 

deterministic automata. This gives us a formal language with which to self-reflexively 

name a state of representation.

Power Representations of Automata

States of representation can themselves be represented as coalgebras of the named 

transition systems that are automata. These self-representing automata can be formally 

described as the power set functor P : Set→ Set on a state set V with the transitions

v s⎯→⎯ v′ for v, v′ B V and s B Σ

where Σ is an set of possible choices (or decisions). This brings an aleatory character to 

an automaton.

For every action s, a binary relation s⎯→⎯ can be given on V. This can be described as 

the functor

H p P(Σ ! –)

where P : Set→ Set is the power set functor. We have seen that for every state V, the 

power of representation of V is given by the power set P(V) of all the subsets of V. For 

every function f : V→ V′ the power function Pf  maps the subsets M ⊆ V to a dynamics 

function f [M] ⊆ V′. We can correspondingly define a dynamics function
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V→P(Σ !V)

by assigning to every state q the set α(q) of all the pairs [s, v′] B Σ !V with v s⎯→⎯ v′.

The coalgebra homomorphisms f : [V, α]→ [V′, α′] are the functions which preserve 

the power of representation of such transitions. This means that 

(i) v s⎯→⎯ v′ in V implies f(v)→  f(v′) in V′

and

(ii) f (v) s⎯→⎯ v′ in V′ implies v s⎯→⎯ v* in V for some v* B V with f (v*)pv′.

Note: These homomorphisms are simple formulations of what we shall refer to as strong 

bisimulations.

It is also important to note that not every endofunctor of Set has a terminal coalgebra. For 

example the endofunctor with a power set function

H p P(Σ ! –)

is an endofunctor of Set, but it does not have a terminal coalgebra. However, every 

endofunctor H of Set has a terminal coalgebra in Class. This is an important observation 

because Class can be considered to be the proper class of singularities. The capacity to 

include Class objects in normal situations is ontologically impossible, except in the 

moment of the event. Because the objects of Class are indeed evental singularities, there 

is an endofunctor (or self-representing function) in Set that has a terminal coalgebra in 

Class. Such terminal coalgebras define our mutant automata. 

Note also that a functor is an operation on categories that preserve all relationships and 

morphisms of that category. We can then define the functor H : Set→ Set from of the rule 

H VpVS!Bool for all states V.
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Formal Configuration of a Mutant Automaton

I have described the existential category Exist as the category of complete Heyting 

algebras (cHA). Such algebras are generated by a collection of constructor operations, 

such as those which inductively construct the sequence of natural numbers from the void 

object and the application of initial principles. Such structures are often referred to as 

initial algebras. It is difficult to describe dynamic states, such as those occurring in 

computing, with initial algebras. However, dynamic structures can be described as 

coalgebras. Coalgebras are the structural duals of algebras. Coalgebras are not formed by 

initial and inductive operations, but apply instead the principle of coinduction using 

“destructor” or “mutation” operations. The underlying duality between algebras and 

induction and coalgebras and coinduction, can easily be described in category theory. 

This is especially evident in the category of functors with product objects described as the 

initial pullback (fibered product) X → X ! Y ← Y and disjoint sum objects described as 

the terminal pushout (fibered co-product) X ← X = Y → Y in the category Set.

We have also seen how the product and the co-product objects are the initial and final 

objects in the functor categories F↑: Exist→ Set!Exist and F↓: Set1Exist→ Coexist. 

We have seen how mutant automata can be described as abstract mathematical machines. 

Specifically, the formal schema of the subject of the sinthôme, i.e. an abstract mutant 

automaton, will be described as a functor object in the cotranscendental category Coexist 

in contrast to the subjectivizable body-object in the transcendental category Exist. The 

formal integrity of the following description is due to (Jacobs 1997, 15, 22), although it 

appears here in an abbreviated form. Any intertextual slippage should be evident.
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Let T be a functor. An algebra of T is a pair consisting of the set U (a state space) and the 

function a : T(U). Consider the state space U to be the carrier of the algebra and call the 

function a the operation of the algebra. An example of a basic algebraic operation is 0 

and the successor functions 0 : 1→ℕ, S : ℕ→ℕ on the natural numbers ℕ, forming an 

algebra [0, 1] : 11ℕ→ℕ with the corresponding functor T(U)→U passing to the carrier 

set U.

For a functor T, a coalgebra is a pair [U, β] consisting of the set U with the β : U→

T(U). This reverses the ‘algebraic’ functor T(U)→U. This means that the functor T(U) →

U is transcendental while the functor U→T(U) is cotranscendental.

Consider the state space U to be the carrier and the function β to be of the structure of the 

coalgebra [U, β]. The difference between the algebra T(U)→U and a coalgebra U→

T(U) is essentially the difference between construction and observation. An algebra 

consists of a carrier set U and a function T(U)→U into U, that construct the elements of 

U. Dually, a coalgebra consists of a carrier set U with a function U→T(U) passing from 

U, but this indicate how to ‘construct’ elements of U only how to operate on U because 

an external agent only has limited access to U. 

I have argued that the sinthôme is the mutable trace of a subjectivizable real-valued flow 

emerging from the occurrence of a silent singularity. The logic of the sinthôme, which is 

one of radical existential upheaval, may be schematically expressed as a dynamic named 

transition state. The mutability of the sinthôme can be stabilized, point by point, in the 

dense abstract geometry of the open sets and covers that make up the topology of a site. 

By folding the action of a subjectivizable mutant non-deterministic automaton into the 

sinthôme, a naming function emerges which is exactly a namable transition system. This 

may be understood as an abstract desiring machine whose operational domain is a 

terminal coalgebra. The most basic form of such an abstract machine can be thought of as 
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a general transition function on a non-deterministic automaton with a “linguistic” set A 

given as an input alphabet. The names α B A are observable in a world, inasmuch as the 

meanings of the names are understandable in a pre-site situation. However, names must 

still retain some recognizable semantic currency in a world that had been turned. An 

observing subject necessarily exists outside the namable transition system we call 

sinthôme. The sinthôme is an imaginary construct. This is because any constructible 

system of representation that existed before the turn, on longer holds currency. A 

subjectivizable body is always other than the sinthôme. Although they bears semantic 

prodigy, the names of indiscernible states and the subjectivizable mutant automaton I am 

calling subject, are necessarily indiscernible alterities, but with nominal hooks to the 

actual world: names.

Algebras are naturally constructed from known elements, to which coalgebras only have 

limited access. However, coalgebras have other powerful properties. Coalgebras can 

effectively describe mutable and dynamic systems. This means that any notion of a world 

whose existential (transcendental) order is an initial algebra – such as a B-transcendental 

order of a situation and the transcendental order of a world – can be “deconstructed” as 

terminal coalgebras. This will involve the a modality of observation functions ranging 

over a dynamic orders. The simplest form of which, is a mutant automaton whose going-

on is a coalgebra with a functor T(X) = A!X.

Consider the functor T(X) = A!X, where A denotes a multiple and X denotes an 

unknown state. A coalgebra has two functions two : U→A and other : U→U allowing 

two possible options to be given to a state u ∈ U:

(i) the operation two(u) produces a state in U

(ii) the operation other(u), produces the next state in U   

These operations can be repeated to form another state two(other(u)) B A. For each 

state u B U we can produce an infinite sequence (a1, a2, …)Aℕ of states ai = 

166.



two(other(n)(u) B A can be produced. The sequence of elements of u what we can be 

observed (not constructed from) about the elements of A. of   However, this gives rise to 

the notion that u1 and u2 are observationally indistinguishable without actually being 

equal as elements. Alternatively we can say that the elements u1 and u2 are bisimilar 

without being ontologically (or extensionally) identical.

Let the functor T(X) = 1=A ! X have a coalgebra Mother : U1=A ! U where 

Mother stands for some possible other condition (it is more accurately described as 

possibly next) condition. 19  The notion of accessing some possible other state, or alterity, 

is a dynamic modal operation. Such an operation is an important factor in the 

construction of any desiring machine. Given a state u B U then the following conditions 

will hold:

(iii) either Mother(u) = κ(*) B 1 = A!U is in the left component of +. If so 

then the going-on will stop, since there is no state (element of U) with which 

to continue.

(iv) or, Mother(u) = κ′(a, u) B 1=A!X (where A is a fixed state space) is in 

the right component of the disjoint sum =, which gives a state a B A and a 

next state u B U of the base carrier with which to proceed.

Repeating this procedure, an external agent can observe that for a state u B U is either a 

finite sequence (a1, a2, … , an) B A* or it is an infinite sequence (a1, a2, … , an ) B Aℕ. 

The observable outcomes are elements of the fixed state space A∞ = A* = Aℕ of finite 

and infinite parts of the fixed state space A.
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A modal notion of the sinthôme, which in this context, is the binary desiring machine 

defined

go-on : X → {*} ∪ X (where * denotes a symbol (letter, word, mark) not 

occurring in X. This is a simple choice machine. I choose to go on. 

and

[two, other]: X → A ! X on the state space X (coalgebra function). This 

is a dynamic choice machine.

Now, consider the sentences “I can’t go on” and “I’ll go on” (Beckett 1958b, 179), and 

abbreviate them “icgo” and “igo” respectively. Now, let these terms denote the 

dynamic modal function on for a fixed set A and the functor T(X) = A ! X

[icgo, igo] : Aℕ → A* + Aℕ

is given by the the functions icgo(α) = (0) and igo(α) = λx. α(x=1) (where λx is 

normal lambda operation on constant x).

Since icgo takes the first state of an infinite sequence (α(0), α(1), α(2), …) A and takes 

the remaining it turns out that the pair of functions [icgo, igo] : Aℕ → A* + Aℕ is an 

isomorphism.

Thus for an arbitrary coalgebra [icgo, igo] : U → A ! U, there is a unique 

homomorphisms of algebras given for u ∈ U and n ∈ N by

f(u)(n) = two(other|n\ (u))

Thus icgo  f = two and igo  f = other making f a unique map of coalgebra 

satisfying the two equations.

When a state u ∈ U is an infinite set (list) of elements of A arising as one(u), 

one(other(u)), one(other(other(u))), … the observable behavior of u is precisely 
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the outcome f(u) ∈ Aℕ at u of the unique map f to the final coalgebra. Thus, the elements 

of the final coalgebra give the observable behavior.

When we know that Aℕ is a final coalgebra we can use tis finality to define functions into 

Aℕ. For example, a constant function const(a) = ( a, a, a, …) B Aℕ can be defined by 

coinduction. Now, define the function const(a) : 1 → Aℕ, where the structure 1 = {*} is 

a singleton set. We can produce a coalgebra structure 1 → T(1) = A ! 1 on 1 such that 

the const(a) arises by repetition. We simply define a coalgebra as the structure 1 → 

A ! 1 as the function *  (a, *) letting const(a)arise in the finality diagram

The mutant flow of the sinthôme is indeed a coalgebra. Coalgebra is, without a doubt, the 

logic of desire and the going-on.

1 AN

A!1 A!AN

* ! (a,*)

const(a)

id!const(a)

〈icgo, igo〉
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Copoïesis of a Mutant Automaton

//to maria ex m#aut=[Worm] &&&

int main() {

 //what to ask?

 string id(#1):“the name sticks“;

 string id(#2):“wear it!”;

 string id(#3):“go on”;



 if (enunciate:= “#1“) {

 cout << “#2” << endl;

}

 else {

 enunciate << “#3”<< endl;

//void action

}

return 0;

}

170.



Appendix

Formal Definitions of Open Sets and Covers

Under the Grothendieck umbrella, the logic of the site is a hybrid iteration of the 

functorial notion of a sheaf over a topological space. Functors play a significant 

mathematical role in our discussion of the final coalgebras, but an extensive formal 

description of sheaves over topological spaces is beyond the scope of this discussion. It 

will suffice to say, that the logic of the site is expressible in terms of the categorial 

properties of open sets and covers.

Open sets are special subsets of real numbers, which are in tern, related to open intervals. 

This makes the topology of a site smooth and continuous.

Topological Spaces

Let X be a multiple. A collection U  of the parts of X is called a topology if …

(i) X B U and n B U

(ii) If Va B U for each a B Λ, then  {Va : a B Λ} B U

(iii) If Vi B U  for i p1, 2, … , n. then  {Vi : i p1, 2, … , n} B U

The multiples in the collection U are open sets. The ordered pairing of X and U becomes 

the topological space [X, U ].

Paraphrasing this in non-notational terms:

(iv) a collection of parts for the multiple that constitutes a situation is a topology 

of the multiple if it contains the void and the multiple,
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(v) a collection of parts for the multiple that constitutes a situation is a topology 

of the multiple if it contains the void and the multiple, the union of the parts 

of the multiple is also in the situation and the intersection of any finite 

collection of parts

The collection “open set,” in the context of the topological space [X, U ], is simply the 

set of multiples of the topology U. 1 The important thing to notice here is that a 

topological space is always a pair of open sets that form the union and intersection of 

open sets under certain configurations.

In mathematics, open sets are often used to distinguish between the points and subsets of 

a topological space. The degree of separation of those points can be specified by a 

separation axiom. The collection of all open sets that make up a topological space, and 

together with the continuous functions from one space to another, preserve the 

smoothness of the topology.

The idea of continuous topology and the thought that there exists closed sets which are 

neither open sets nor normal sets. The idea of proximity and closeness of points in a set is 

not a consideration of normal sets. A closed set is simply the compliment of an open set.

Open Sets

(i) A set U of ℝ is an open if either Upn or if for some x B U there is an open 

interval I 2 such that x B I ⊆ U
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1 An example of an open set on a metric space is a simple circle.

A circle on a metric space can be described as both an open and closed set of discrete points. 
The points (x, y) satisfying the equation x2 1 y2pr2  inscribing the radius of the circle. Open 
sets are all the points (x, y) satisfying the equation x2 1 y2 < r2 which lie “inside” the 
perimeter of the circle r2. The union of all pairs of points is a closed set.
2 An open interval (a, b) on the real number line is defined: (a, b)p{x B ℝ : a < x < b}. 
Similarly, the real number line closed interval [a, b] is defined: [a, b]p{x B ℝ : a ≤ x ≤ b}.



(ii) A subset U of ℝ is open if and only if for every x B U there is a positive 

number ε such that if Gx − y G < ε, then y B U, where Gx − y G denotes the 

distance between the points x and y of U

We will call a topology the open subsets of the multiple that constitutes a situation. This 

multiple, together with the set of parts of that multiple, will be called a topological space. 

Closed Sets

(i) Let [X, U ] be a topological space in a world m. A part (subset) U ⊆ X is 

closed if the complement (relative difference) X − U is open.

(ii) In any topological space [X, U ] the sets X and n are both open and closed.

(iii) If a multiple Xp{a, b, c} and U p{X, n, {a}, {a, b}}, then the closed parts 

are the complements of the sets in U. , i.e. X, n, {b, c} and {c} are closed.

(iv) If a multiple Xp{a, b, c} and U p{X, n, {a}, {a, b}}, the set {a, c} is 

neither open nor closed.

(v) In the topological space [ℝ, U ] any closed interval [μ, M] is closed since

ℝ − [μ, M]p(−∞, μ) ∪ (M, +∞) is open. The half-open intervals

[μ, M)p{x B ℝ : μ ≤ x < M} and (μ, M]p{x B ℝ : μ < x ≤ M} are neither 

open nor closed.

(vi) “Closed” does not equal “not open”

(vii) The double negation “not-not open” does not mean “open.”

Open Covers
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If a set X is a topological space with parts A ⊆ X

(i) A collection Cp{Uα : α B Λ} of subsets of X is a cover of A if                                                                                                                                                                                                                                                                                                                                                               

       
 
A ⊆ Uα :α ∈Λ{ }

where L is a nonempty set of index coefficients {1, 2, …, n}. When this is the 

case we say that C covers X, or that the sets Uα cover X.

(ii) If Uα is an open subset of X for each α B Λ, the collection C is an open cover 

of A.

Bounded Parts of a Situation

Situations That Are Bounded Above

Let U be a nonempty part of a situation S, in a world m, whose transcendental T is 

indexed to the set of real numbers ℝ.

(i) The set U is bounded above if there is an element b B ℝ for which x ≤ b for 

every x B U.

(a) The element b is an upper bound for U.

(b) An element m B ℝ is the least upper bound (l.u.b.) for U if m is an upper 

bound for U and m is less than any other upper bound for U.

(ii) U is bounded below if there is an element a B ℝ for which x ≥ a for every x 

B U.

(a) An element a is a lower bound for U.
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(b) An element n B ℝ is the greatest lower bound (g.l.b.) for U if n is a lower 

bound for U and n is greater than any other lower bound for U

(iii) The set U is bounded if it is both bounded above and bounded below.

(iv) An element m B ℝ is the least upper bound (l.u.b.) for U if m is an upper 

bound for U and m is less than any other upper bound for U.

(v) An element n B ℝ is the greatest lower bound (g.l.b.) for U if n is a lower 

bound for U and n is greater than any other lower bound for U.

Compact Topological Spaces

If the subsets of the space [ℝ, U ] are both closed and bounded then any infinite subset 

A ⊆ ℝ has a limit point in A. (101) If all the subsets of a space [ℝ, U ]are both  closed 

and bounded then we shall call [ℝ, U ] a compact topological space. This is a version of 

the Heine-Borel theorem for countable covers:

(i) Let ℝ have a usual topology. A subset A ⊆ ℝ is compact if and only if A is 

both closed and bounded.

(ii) If ℝ has the usual topology, then any closed interval in ℝ is a compact subset.

Similarly, we shall say that the signifying surface of a body is compact if and only if 

every representational part of that surface is both closed and bounded.

To see that [μ, M] is compact, we use the least upper bound property.

The initial algebra of any situation is ontologically closed under the real line open 

interval (a, b). That is, neither the initial limit 0 nor 1 are accessible to some point in the 

situation because, by definition of the open interval, any point lying between the limits 0 

and 1 is never equal to the limits of the interval itself. It is usual to define a normal 
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algebra  On the other hand, the transcendental of a world is closed under the closed 

interval [μ, M]. This means that 

We will treat the signifying surface of a body as a usual topological space. Let [X, U ] 

be a usual topological space, in which U is a collection of open sets and X is a topology. 

An evental site is an unusual topology [X, U ]Q, in which the topological base of the 

categories  Set and Top are defined as the distinction between open and non-open sets.

Site is an object in Top such that the set Vp(0, 1) ∪ {2} is not an open set. There is no 

interval I for which 0 B I ⊆ U.

Situation is an object in the set Up[0, 1) is not an open set. There is no interval I for 

which 2 B I ⊆ U.

Well-Founded Situations

Well-founded situations composed of those sets which belong to the class of well-

founded sets, which can be defined recursively.3 Beginning with the empty set and by 

iterating the power set operation, the class of well-founded situations (WFS) can be 

defined as follows. By transfinite recursion the relation R(a) for every a in the class of 

ordinal numbers Ord can be defined

Let n be the ordinal 0, by definition, and let R be a inductive recursive relation such that

(i) R(0)p0

(ii) R(a=1)p P(R(a)), i.e. the next iteration of a is a value of the power set of 

R(a)
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(iii) R(a)p
 

R(b)
b<a where a is a limit ordinal

We can say that the schemata (i), (ii) and (iii) formally encapsulate Badiou’s thought, that 

“[v]oid alone founds an ordinal … it alone founds a transitive set.” In contradistinction, if 

a multiple a admits the singularity {a}, then “we have a ∩ {a} = n. But the foundational 

element (the site), which is a, is non-void by hypothesis. The schema a, not being 

founded by the void, is thus distinct from ordinals …” (Badiou 2005, 188).4 This implies 

that any set that admits a singularity is non-well-founded.

Following our schemata (i), (ii) and (iii) above we can deduce by iterative induction that 

any multiple or situation is a well-founded set. Ontologically well-founded situatins can 

be generally defined as the class

WFS p 
 

R(a) :a∈Ord{ }

Thus the class of well-founded situations is defined to be the union of all recursive 

iterations originating from the void set but terminating with a limit ordinal whose count is 

bpω@1. In the schemata outlined above, the recursive ordinal construction of a situation, 

which as Badiou points out, opens up fissure between purely mathematical ontology and 

other non-ontological ideas of presentation and representation (ibid.). The power set 

operation on R expands the closed ordinal interval [n, ω]p{n<a<ω : a B Ord} to 

include the ordinal count of any multiple a that is recursively constructed from the void.

A relation between two sets can be defined as being well-founded on a set without having 

using the power set axiom. This is in contradistinction to normal definitions of well-

formed sets, which invariably require the power set axiom to be instrumental in a crucial 

way (Kunen 1980, 98). The idea of well-formed relations over situations where the power 
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set axiom either fails (event) or has not been shown to hold will be useful in determining 

how post-evental relations between states may be defined.

For example, for sets A and B the first order sentence ∀B ⊂ A (B ( 0  ⇒ ∃y B B (C∃z B 

B (z R y))) states that the relation R is well-founded on A if and only if every non-empty 

set has an R-minimal element (ibid.). In this case, the element y in the relations x R y is 

called R-minimal in X. If the relation R totally orders the elements of A, then R is 

considered to be well-founded on A if and only if R well-orders A.

Bisimulation relations may or may not be well-formed but invariably they may establish 

well-formed relations between states which are themselves not well-formed.

Transcendental and B-Transcendental Intervals

A degree p of the intensity of appearance under the transcendental order of a world, lays 

on the smooth real-line closed interval [μ, M]p{p B ℝ : μ ≤ p ≤ M}.

The B-Transcendental Count

A multiple s of a situation S has a natural count n B ℕ closed under the B-transcendental 

{0, 1} of S, laying on the discrete half-open interval [0, 1)p{n B ℕ : 0 ≤ n < 1}.

Letting n denote the ordinal 0, the discrete finite ontological count m of a situation S 

lays on the closed interval [n, ω]p{m B Ord : n ≤ n < ω}.

Letting n denote the ordinal 0 and ω0 denote the least transfinite cardinal measure of a 

site S, the discrete evental count m of S lays on the half-open discrete interval [n, 

ω0)p{m B ℕ : n < n ≥ ω0}.

This means that the measure of a site is non-void (in the sense of being non-empty) and 

the evental count of S is a transfinite cardinal measure. 
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