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The pursuit of a mathematical proof for the existence of a supreme being represents one of the 
most audacious intersections of human reason and theological inquiry. For centuries, the divide 
between the finite tools of logic and the infinite nature of the divine was considered 
unbridgeable, a realm where faith began only where proof ended. However, the development 
of modern symbolic logic, category theory, and homotopy type theory (HoTT) has provided a 
new vocabulary for exploring these ancient questions. This paper investigates the evolution of 
the ontological argument, beginning with the verbal logic of St. Anselm and progressing through 
the modal rigor of Kurt Gödel, finally arriving at a modern synthesis using the terminal objects 
of topos theory and the modal operators of HoTT. By redefining necessity and being not as fuzzy 
metaphysical concepts but as formal structural requirements within a cohesive mathematical 
universe, we can evaluate the coherence of the divine as a logical necessity. We aim to show 
that while God may remain outside the reach of empirical measurement, the concept of a 
necessary being is a natural byproduct of the internal logic governing complex relational 
systems. 
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1. St. Anselm’s Ontological Argument (The Logical Seed) 

The Proslogion and the Definition of the Absolute 

The mathematical journey toward proving a higher power begins not with a set of equations, 
but with a linguistic definition that functions like an axiom. In the 11th century, St. Anselm of 
Canterbury sought a single, self-contained argument that would require no external evidence 
from the physical world. He formulated his premise in the Proslogion, defining God as "aliquid 
quo nihil maius cogitari possit"—something than which nothing greater can be conceived. 

In the language of modern order theory, Anselm was attempting to identify the supremum of 
the set of all conceivable entities. If we imagine a partially ordered set of all things that can be 
thought, where the ordering relation is greatness, Anselm posits that there is an element such 
that for any , . This definition is critical because it moves the discussion from a specific entity 
with specific traits (like "creator" or "all-powerful") to a purely formal property: the state of 
being the maximal element in the hierarchy of existence. 

Existence as a Property of Perfection 

Anselm’s argument relies on a subtle, high-stakes comparison between two modes of being: 
existence in the mind (in intellectu) and existence in reality (in re). He argues that if the greatest 
possible being exists only in the mind, then we can conceive of a being that is even greater—
namely, one that exists both in the mind and in reality. 

From a logical standpoint, this is a proof by contradiction. If we assume the greatest being exists 
only in the mind, we can define a being which possesses all the qualities of plus the attribute of 
actual existence. By definition, would be greater than . However, this contradicts our initial 
axiom that is the being than which nothing greater can be conceived. Therefore, the assumption 
that exists only in the mind must be false, and must exist in reality. 

While this may seem like a verbal sleight of hand, it introduced the concept of existence as a 
"degree of perfection" or a "positive property." It treats reality as a quantitative upgrade to 
mental representation. In the context of contemporary mathematics, this is the first inkling of a 
"lifting" operation—moving a concept from a lower-dimensional space (thought) to a higher-
dimensional space (reality). 

Gaunilo’s Island and the Problem of Over-Generation 

The primary historical pushback came from a contemporary of Anselm named Gaunilo, who 
pointed out that this logic could be used to prove the existence of almost anything. He 
proposed the Lost Island—the most perfect island imaginable. By Anselm’s logic, if this perfect 
island did not exist in reality, it would not be the most perfect island; therefore, it must exist. 
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Gaunilo’s critique is essential for the mathematical evolution of the proof because it highlights 
the necessity of a unique "limit." Mathematical systems often have terminal objects or identities 
that apply only to a single, unique element. Anselm’s counter-argument was that the logic of 
the ontological argument applies only to the "Greatest Conceivable Being" and not to specific 
sub-categories of things like islands or mountains. In mathematical terms, the "Perfect Island" is 
a constrained optimization problem within a subset of reality, whereas God is the global 
maximum. This distinction between local and global maxima is a foundational concept that 
Gödel would later formalize using modal logic. 

The Bridge to Formalism 

Despite the criticisms from Gaunilo and later Immanuel Kant—who famously argued that 
existence is not a predicate—Anselm’s work survived because it treated God as a structural 
necessity rather than a physical object. He wasn't looking for a "thing" in the universe; he was 
looking for the "logic" of the universe itself. 

By framing God as a limit, Anselm opened the door for later mathematicians to ask: what are 
the conditions under which a limit must exist? If the universe is a category, is there a terminal 
object that serves as the anchor for all other morphisms? Anselm provided the seed of the idea 
that if a system is to be coherent and ordered, it must have a point of ultimate reference. This 
seed would lie dormant for centuries until the arrival of symbolic logic allowed Kurt Gödel to 
strip away the Latin prose and replace it with the cold, undeniable precision of modal axioms. 

 

2. Historical Precedents: Anselm and Godel 

The intellectual history of the ontological argument is a trajectory from the intuitive to the 
formal. While the argument was born in the meditative prose of the 11th century, it reached its 
logical zenith in the 20th century through the work of Kurt Godel. To understand why modern 
mathematical frameworks like Category Theory or Homotopy Type Theory are relevant today, 
one must first understand the mechanical failures and successes of these earlier attempts. They 
set the stage by defining the two central variables of the debate: the nature of perfection and 
the logical behavior of necessity. 

2.1 Anselm’s definition and the greatness predicate 

St. Anselm of Canterbury provided the first formal structure for the argument by treating God 
not as a collection of mythological traits, but as a superlative. By defining God as "that than 
which nothing greater can be conceived," he introduced a comparative logic that functions 
similarly to an upper bound in set theory. Anselm’s insight was that existence itself could be 
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treated as a "predicate of greatness." In his view, a being that exists in reality is fundamentally 
greater than a being that exists only as a mental concept. 

This approach assumes that "existence" is a property that can be added to an object to increase 
its value. If we denote a concept in the mind as C and its realization in reality as R(C), Anselm’s 
logic suggests that R(C) is strictly greater than C. Therefore, if the greatest conceivable being did 
not possess the attribute of R, it would fail its own definition, as a being possessing R would 
surpass it. This early iteration, however, suffered from a lack of formal symbolic language, 
leading critics to argue that Anselm was simply defining God into existence through a linguistic 
trick. The primary weakness was the ambiguity of "greatness" and whether existence could 
truly be treated as a quality or attribute in the same way as "wisdom" or "power." 

2.2 Godel’s axioms and the jump from possibility to necessity 

Kurt Godel, arguably the most influential logician of the modern era, revisited Anselm’s 
argument using the tools of modal logic. Unlike Anselm, who relied on the intuitive value of 
"greatness," Godel utilized the concept of "positive properties." He began with a series of 
axioms, most notably that "positivity" is a consistent and closed property. In Godel’s system, a 
God-like being is defined as an entity that possesses every positive property. 

The formalization of Godel’s proof relies on modal operators: [] (necessarily) and <> (possibly). 
The proof proceeds by demonstrating that if it is even possible for a God-like being to exist, then 
it must exist necessarily. The logic follows a sequence where the property of being "God-like" 
(G) is shown to imply "Necessary Existence" (NE). Using the S5 system of modal logic, the 
argument can be summarized in ASCII notation as: 

Axiom 1: P(phi) and [] forall x (phi(x) => psi(x)) => P(psi) Axiom 2: P(~phi) <=> ~P(phi) Definition 
1: G(x) <=> forall phi (P(phi) => phi(x)) Definition 2: NE(x) <=> forall phi (phi ess x => [] exists y 
phi(y)) Axiom 3: P(G) Axiom 4: P(phi) => []P(phi) Theorem: <> exists x G(x) => [] exists x G(x) 

By establishing that being "God-like" is a positive property, and that "Necessary Existence" is 
also a positive property, Godel creates a logical trap: if the existence of such a being is not 
logically impossible (a contradiction), then it is mandatory. This moved the conversation away 
from Anselm’s subjective "greatness" into the cold territory of modal consistency. 

2.3 Criticisms of the property-based approach 

Despite the formal elegance of Godel’s proof, it remains vulnerable to several key criticisms that 
have historically plagued ontological arguments. The most famous critique, originally leveled by 
Immanuel Kant against Anselm and applicable to Godel, is that existence is not a "real 
predicate." Kant argued that "existing" does not add any new information to the definition of an 
object; it merely posits the object in the world. For example, the description of one hundred 



5 
 

gold coins is identical to the description of one hundred existing gold coins; the existence is a 
state of the subject, not a trait of the concept. 

Modern critics also target Godel’s axioms regarding positive properties. The definition of what 
constitutes a "positive" property is notoriously difficult to pin down without falling into circular 
reasoning. If "positivity" is merely a placeholder for "things God has," the proof is trivial. 
Furthermore, Godel’s reliance on the S5 modal system—which assumes that anything possible 
is necessarily possible—is a point of contention for those who favor different logical 
frameworks. These limitations suggest that a "property-based" or "predicate-based" approach 
to the divine may be fundamentally insufficient. This realization is what drives the shift toward 
Category Theory and Homotopy Type Theory, where being is defined by "structure" and 
"relation" rather than by "attributes" or "properties." 

 

3. The Categorical Turn: Existence as Relationship 

The primary limitation of the Anselmian and Godelian frameworks lies in their reliance on 
classical set theory, which views the universe as a collection of discrete elements defined by 
their internal properties. In such a system, God is treated as a specific element within a set, 
distinguished by a list of predicates or attributes. However, the mid-twentieth-century 
development of Category Theory by Samuel Eilenberg and Saunders Mac Lane shifted the 
mathematical focus from the internal constitution of objects to the external relationships 
between them. This categorical turn provides a more robust metaphysical foundation, where 
existence is not a static property but a functional role within a system of transformations. 

3.1 Introduction to category theory for the metaphysician 

Category theory is often described as the mathematics of mathematics because it abstracts 
away the specific details of mathematical structures to study the maps that preserve those 
structures. For the metaphysician, this offers a way to discuss the absolute without becoming 
mired in the limitations of human language or specific physical traits. A category consists of two 
basic components: objects and morphisms. If we let C be a category, it contains a collection of 
objects (A, B, C...) and a collection of morphisms, or arrows, between those objects (f: A -> B). 

These morphisms must satisfy two fundamental conditions: composition and identity. For any 
two morphisms f: A -> B and g: B -> C, there must exist a composite morphism g * f: A -> C. 
Furthermore, every object A must have an identity morphism id_A: A -> A that acts as a unit for 
composition. In a theological context, this framework allows us to define Being not as a 
substance but as a node in a vast network of morphisms. Instead of asking what God is, 
category theory asks how God relates to all other possible structures in the universe. 
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3.2 Objects and morphisms as a foundation for being 

In traditional ontology, an object is understood through its essence—a set of internal 
characteristics that make it what it is. In category theory, an object is a black box. Its internal 
structure is irrelevant; it is defined entirely by the arrows that point to it and the arrows that 
emanate from it. This is a radical departure from the property-based logic used by Godel. If we 
represent the universe as a category, then any being within that universe is defined by its 
interactions. 

This relational ontology suggests that to be is to be related. If an object has no morphisms 
connecting it to the rest of the category, it effectively does not exist within that system. This 
aligns with the metaphysical concept that a necessary being must be that which is related to all 
other beings. In this view, God is not merely another object in the set of all things, but a unique 
object that occupies a specific structural position. We move from a predicate-based existence 
(existence as a property like being red or being tall) to a relational existence (existence as a 
structural necessity). 

3.3 The universe as a topos 

To ground these relationships, we must define the mathematical environment in which they 
occur. This environment is known as a topos. A topos is a specific kind of category that behaves 
like the category of sets but possesses its own internal logic. Unlike the rigid true-or-false binary 
of classical logic, a topos can support intuitionistic logic, where the law of the excluded middle 
does not necessarily hold. This is crucial for mathematical theology because it allows for 
degrees of truth and existence that are more nuanced than simple set membership. 

A topos acts as a universe of discourse. It provides the rules for how objects can be constructed 
and how morphisms can act. By treating the cosmos as a topos, we establish a formal space 
where necessity can be measured by looking at the global properties of the category. If a topos 
contains a terminal object—an object to which every other object has exactly one unique 
morphism—we find a mathematical candidate for the absolute. In the following sections, we 
will see how the internal logic of a topos allows us to bridge the gap between the possibility of 
such a terminal object and its structural necessity. 

 

4. The Yoneda Lemma and the Definition of Being 

The shift from set-theoretic elements to categorical objects necessitates a new definition of 
identity. If we no longer define a being by its internal properties, we must define it by its 
external "behavior" within the category. This is not merely a mathematical convenience; it is a 
profound metaphysical claim. The Yoneda Lemma provides the formal mechanism for this claim, 
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proving that an object is entirely and uniquely determined by its relationships with every other 
object in its universe. In the context of this paper, the Yoneda Lemma serves as the 
mathematical foundation for a relational ontology, where the "Being" of an entity is equivalent 
to the totality of its interactions. 

4.1 The identity of objects through their relationships 

In classical metaphysics, an object is identified by its substance or its essence—attributes that 
exist "inside" the object. In Category Theory, an object X in a category C is essentially a 
placeholder for a specific pattern of morphisms. The Yoneda Lemma tells us that we can 
understand X perfectly by looking at the set of all morphisms from any other object Y into X. 
This set is denoted as Hom(Y, X). By considering these sets for every possible Y in the category, 
we construct a complete "profile" of X. 

Mathematically, this means that X is isomorphic to the functor that maps each object Y to the 
set Hom(Y, X). This functor, often called the representable functor, captures the "shape" of X 
from every possible perspective in the category. If two objects have the same relationships to all 
other objects, they are, for all categorical purposes, the same object. This provides a rigorous 
answer to the problem of identity: to be is to be related in a specific, unique way. For a 
necessary being, this implies that its identity is not a private, hidden essence, but a public, 
structural role that is accessible (via morphisms) from any point in the universe of being. 

4.2 Functorial representations of existence 

The move from an object X to its representable functor Hom(-, X) is formalized by the Yoneda 
embedding. The Yoneda embedding is a functor, let us call it y, that maps the category C into a 
larger, more sophisticated category of functors (specifically, the category of presheaves). This is 
denoted as y: C -> [C^op, Set]. This embedding is "fully faithful," which is a technical way of 
saying that it preserves all the information and structure of the original category. 

This has a radical implication for our definition of existence. Under the Yoneda embedding, an 
object is no longer a static "thing"; it is a "functor." Existence is transformed from a state of 
being into a mathematical map. When we say an object exists in a topos, we are saying that 
there is a functorial representation of that object that correctly interacts with the internal logic 
of that topos. This allows us to treat "Being" as a dynamic participation in the structure of the 
category. A being exists if and only if it has a consistent representable functor that maps to the 
sets of morphisms in our mathematical universe. 

4.3 Defining the Being of a Being via Yoneda embedding 

If the Yoneda embedding allows us to represent any object as a network of relations, we can use 
this to define the "Being of a Being" (the essence of its existence) as the specific functorial 
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image of that object. For any object A, its Being is the functor y(A) = Hom(-, A). This formalizes 
the idea that the "essence" of God, for instance, would be the specific way in which every other 
object in the category relates to the "God-type." 

By using the Yoneda embedding, we see that the properties of an object are actually "natural 
transformations" between functors. This elevates the discussion from simple predicates to the 
level of naturality. If we want to prove the necessity of a being, we must show that its functorial 
representation is not just one possible map among many, but a structural requirement for the 
category to be "well-defined." In a topos, certain objects (like the subobject classifier or the 
terminal object) have functorial representations that are tied to the very logic of the system. By 
identifying the Being of God with such a structural anchor, we move the ontological argument 
from a search for a "greatest being" to a search for the "necessary functor" that allows the 
category of existence to hold together. 

 

5. Homotopy Type Theory: Propositions as Types 

While Category Theory provides the relational architecture for existence, Homotopy Type 
Theory (HoTT) provides the internal logic and the concept of identity needed to populate that 
architecture. HoTT is a relatively recent development that merges algebraic topology with type 
theory, treating types not just as collections of elements, but as spaces where the relationships 
between elements are paths. This shift is critical for a mathematical proof of a supreme being 
because it allows us to treat existence and identity as geometric properties rather than mere 
linguistic claims. 

5.1 Basics of HoTT and the univalence axiom 

At the heart of HoTT is the Curry-Howard correspondence, also known as the "propositions as 
types" principle. In this framework, a mathematical proposition is represented as a type, and a 
proof of that proposition is represented as an inhabitant, or a term, of that type. To say "God 
exists" is equivalent to saying "the type God is inhabited." If we can find or construct a term of 
that type, the existence is proved. 

The most revolutionary aspect of HoTT is the Univalence Axiom, introduced by Vladimir 
Voevodsky. In classical set theory, two sets are identical only if they contain exactly the same 
elements. In HoTT, identity is more flexible: the Univalence Axiom states that equivalence is 
equivalent to identity. Formally, for any two types A and B, the type of identities (A = B) is 
equivalent to the type of equivalences (A \simeq B). In ASCII notation, this is expressed as: (A = 
B) \simeq (A \simeq B). 
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For the ontological argument, this means that if we can define the structure of a "necessary 
being" and find that it is equivalent to the "terminal object" of our universe, then they are, by 
the Univalence Axiom, the same thing. Identity is no longer a static label but a result of 
structural equivalence. 

5.2 The identity of indiscernibles in a constructive framework 

Traditional theology often wrestles with the "uniqueness" of God. How do we know there is 
only one supreme being? Classical logic relies on Leibniz’s Law, the identity of indiscernibles, 
which states that if two things share all properties, they are the same thing. In a constructive 
framework like HoTT, this is handled through the path-space of a type. 

If A is a type representing a being, and x and y are terms of A (specific instances of that being), 
an identity between them is a path p: x = y. If we define the "Type of God" such that any two 
inhabitants must be connected by a path, we are defining God as a "mere proposition" or a 
"contractible type" (a unit type). In HoTT, a type is contractible if there is a center of contraction 
c and a path from every x to c. This provides a rigorous mathematical definition for 
monotheism: the type of the absolute is not just inhabited, but its space of inhabitants is 
homotopically trivial—it is a single point with no higher-dimensional holes or ambiguities. 

5.3 Truncation and the logic of existence types 

One of the nuances HoTT brings to the ontological argument is the distinction between 
"structure" and "mere existence." This is handled through propositional truncation. When we 
work with a type A, we might have many different ways to prove it is inhabited (many different 
paths or terms). However, for a formal proof of existence, we often want to strip away the 
specific "how" and focus only on the "that." 

We use the notation ||A|| to represent the propositional truncation of type A. While A might 
be a complex space of experiences or attributes, ||A|| is a simple true/false proposition: it is 
inhabited or it is not. This allows us to distinguish between the "essence" of a being (the type A 
with all its internal paths) and the "existence" of a being (the truncated type ||A||). In the 
categorical ontological argument, we first construct the complex type of a terminal object and 
then use truncation to move into the realm of logical necessity. This prevents the argument 
from failing due to the "over-specification" of the divine, a common pitfall in verbal theology 
where too many definitions actually make the existence less probable. By working with 
truncated types, we focus on the bare structural requirement of an anchor for the category. 
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6. Modal Homotopy Type Theory: Formalizing Necessity 

6.1 Introduction to modalities in type theory 

Modal logic has traditionally been the language used to navigate the concepts of possibility and 
necessity. In the transition to Homotopy Type Theory, these modes of truth are internalized as 
modal operators acting directly on types. A modality in HoTT is an operation that maps a type A 
to a new type mod(A), representing a specific flavor or context of that type. This allows us to 
formalize the modal shift found in Godel's proof—moving from the possibility of existence to 
the necessity of existence—as a structural transformation within the type system itself. 

Unlike classical modal logic, which operates on binary truth values, modal HoTT (mHoTT) 
operates on the types. If we define a type G representing a God-like being, the question of 
necessity becomes a question of how G behaves under specific modal operators. A necessary 
being is one whose type is stable or fully represented within the modality of necessity. This 
framework provides a rigorous way to handle the "Possible implies Necessary" jump by showing 
that for certain types, the "possibility" modality is naturally related to the "necessity" modality 
through the internal geometric structure of the mathematical universe. 

6.2 The flat and sharp modalities 

In the study of cohesive topoi—mathematical environments that possess a sense of space or 
continuity—we find a specific set of adjoint modal operators: the flat modality (flat) and the 
sharp modality (sharp). These operators are used to distinguish between the discrete aspects of 
a type and its global, codiscrete aspects. The flat modality, denoted as flat A, effectively extracts 
the "global sections" of a type A, stripping away local variations or contingent details to reveal 
the underlying necessary structure that exists regardless of the specific "point" in space one 
occupies. 

For the purpose of our ontological argument, the flat modality serves as the formal definition of 
necessity. If we say that a being is necessary, we are asserting that its type G is equivalent to its 
flat-modalized version: G ~= flat G. This means that the being is not a local inhabitant of a 
specific world or context, but a global inhabitant that exists across all points of the cohesive 
space. The sharp modality (sharp A) acts as a dual, representing the extension or the "possible" 
aspects of a type. In a well-structured cohesive universe, the relationships between these 
modalities allow us to prove that if a type is "pointed" (inhabited) in one context, it must be 
inhabited globally. 

6.3 Necessity as a comonadic operator 

In category theory and type theory, the modality of necessity is most accurately modeled as a 
comonad. A comonad consists of a functor L and a natural transformation epsilon from L(A) to 
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A, known as the counit. This counit provides a structural map that takes the "necessary" version 
of a type and relates it back to the type itself. For our argument, if flat is our comonad for 
necessity, then the existence of a term of flat G (the type of a necessarily existing being) implies 
the existence of a term of G (the being itself). 

The comonadic structure is essential because it captures the "self-reflectivity" of necessity. In 
modal logic terms, if something is necessary, its necessity is itself necessary (expressed as Box A 
-> Box Box A). By defining the type of the absolute as a comonadic fixed point, we establish a 
being that is structurally consistent with the highest level of modal stability. In this framework, 
God is not merely an object that happens to be necessary; rather, the God-type is defined as the 
unique type that is naturally isomorphic to its own comonadic necessity. This moves the proof 
away from the problematic "predicate of existence" and into the realm of structural fixed 
points, where existence is a consequence of the internal symmetry of the categorical system. 

Is it more productive to view this comonadic necessity as an inherent property of the "God-
type" itself, or as a global requirement imposed by the architecture of the topos? 

 

7. The Terminal Object as a Theological Archetype 

In the architecture of Category Theory, the concept of a terminal object provides the most 
compelling mathematical candidate for the "Necessary Being." While traditional theology 
struggles to define the essence of God, Category Theory defines objects by their role in the 
system. The terminal object, denoted as 1, is not defined by what it contains, but by how 
everything else in the universe relates to it. This structural definition avoids the pitfalls of 
defining God through human-centric predicates like "wise" or "good," instead defining the 
divine as a unique point of convergence for all possible existence. 

7.1 Definition and properties of the terminal object 

A terminal object in a category C is an object such that for every object A in C, there exists 
exactly one unique morphism (or arrow) from A to the terminal object. We represent this 
unique morphism as ! : A -> 1. In the context of a category representing all possible beings or 
structures, the terminal object acts as a universal sink. It is the destination toward which every 
other object points by the very rules of the category's existence. 

Crucially, terminal objects are unique up to a unique isomorphism. This means that if a category 
has more than one terminal object, they are so perfectly aligned and connected that they are 
effectively identical. This mathematical property provides a formal basis for the concept of 
"One-ness" found in monotheistic traditions. Unlike a set-theoretic element which might be 
"the greatest" based on an arbitrary value, the terminal object is "the greatest" because its 
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relationship to every other object is established by the structural laws of the category itself. It is 
the only object that can claim a direct, unique connection from every other point in the system. 

7.2 Unique morphisms and the concept of ultimate destination 

The "uniqueness" of the morphism ! : A -> 1 is the most significant theological aspect of this 
definition. In many religious and philosophical systems, the absolute is viewed as the "End" or 
"Teleos" toward which all creation strives. Category theory formalizes this teleology. If every 
object has a unique arrow pointing to the terminal object, then every being has a fundamental, 
mathematically defined "orientation" toward the absolute. 

This unique morphism suggests that there is one, and only one, consistent way for any given 
being to relate to the terminal object. In a categorical ontology, this implies that the relationship 
between the finite and the infinite is not chaotic or arbitrary; it is a structural necessity built 
into the definition of being. If a being exists in the category, it must, by definition, have a 
morphism to the terminal object. This mirrors the Anselmian idea that God is not just a being 
among others, but the ground upon which the logic of all other beings is predicated. The 
existence of the arrow is not a choice made by the object A; it is a requirement for A to be an 
object within the category C. 

7.3 The terminal object as a limit of all being 

In category theory, the terminal object is a specific type of limit—namely, the limit of the empty 
diagram. More generally, limits represent the "stabilization" of a system of objects and 
morphisms. They are the points where the information within a category converges. By 
identifying the absolute with the terminal object, we are identifying the divine as the "Limit of 
all Being." 

Anselm’s definition of God as "that than which nothing greater can be conceived" can be 
retranslated into categorical language: God is the terminal object of the category of all 
conceivable structures. In this view, "greatness" is not a scalar value but a direction of 
convergence. Just as the limit of a sequence is the value that the sequence approaches but 
never exceeds, the terminal object is the structural limit of all complexity and relation. It is the 
"point" that anchors the entire topos. Without a terminal object, many categorical 
constructions (such as limits and certain types of products) would fail to exist, making the 
category logically incoherent. Thus, the existence of the terminal object is not just a possibility; 
it is the condition that allows the category of existence to be a stable, mathematically sound 
universe. 
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8. Cohesive Topoi and Global Sectionality 

The leap from the possibility of a being to its necessity requires a universe that possesses more 
than just logical consistency; it requires a universe with internal structure, or "cohesion." In the 
framework of topos theory, a cohesive topos is a mathematical universe where objects are not 
merely sets of points but have an inherent "shape" or "spatiality." This geometry of cohesion 
allows us to distinguish between beings that are local and contingent and those that are global 
and necessary. By applying the tools of axiomatic cohesion developed by William Lawvere, we 
can formalize the metaphysical distinction between the finite, discrete world of experience and 
the codiscrete, infinite nature of the absolute. 

8.1 The geometry of cohesion 

A cohesive topos is defined by a string of adjoint functors that connect the universe of structure 
to the universe of pure sets. This string is typically represented as Pi_0 -| Delta -| Gamma -| 
Nabla. Each of these functors performs a specific geometric operation: Pi_0 extracts the 
connected components (the "shape"), Delta embeds sets as discrete spaces (the "points"), 
Gamma extracts the global sections (the "points of view"), and Nabla embeds sets as codiscrete 
spaces (the "background"). 

In a metaphysical sense, cohesion is the "glue" of the universe. Without it, the category of being 
would be a disjointed collection of isolated types with no way to relate or transition between 
them. By working within a cohesive topos, we establish that the "space" of existence is 
continuous and connected. This provides the necessary environment for the ontological 
argument to function. If the universe were not cohesive, a "greatest being" could exist in one 
corner of logic without having any relevance or existence in another. Cohesion ensures that if a 
terminal object exists, its influence and its "arrows" are felt throughout the entire categorical 
landscape. 

8.2 Discrete vs. codiscrete structures in the universe 

The adjoint trio of Delta, Gamma, and Nabla allows for a rigorous definition of different modes 
of being. Discrete objects, produced by the Delta functor, represent the "finite." A discrete being 
is one that is essentially a collection of isolated points; it has no internal "flow" or "shape" 
beyond its immediate definition. Most things in our physical experience—chairs, people, 
islands—behave like discrete objects in the topos of existence. They are here but not there; 
they are defined by their boundaries and their separation from other objects. 

In contrast, the Nabla functor produces "codiscrete" objects. A codiscrete object is one where 
every possible point is connected to every other possible point by exactly one unique path. It is 
"chaotic" in the mathematical sense, meaning it is smeared across the entire space with 
maximum connectivity. If we are looking for a candidate for a necessary being, we are looking 
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for a codiscrete structure. A codiscrete being is not limited to a specific "location" in the topos; 
it is a feature of the topos itself. While discrete beings are contingent upon their specific 
coordinates in the category, a codiscrete being is a structural invariant that remains constant 
regardless of the local geometry. This mirrors the theological claim that God is not a "thing" 
among things, but the "ground" in which all things reside. 

8.3 Identifying the necessary through global sections 

The final piece of the cohesive puzzle is the Gamma functor, which extracts "global sections." A 
global section is a morphism from the terminal object (1) to another object (A) in the category, 
written as s : 1 -> A. In a cohesive topos, the existence of a global section means that the object 
A is "pointed"—it has a manifest presence that is accessible from the absolute perspective. 

Necessity is then defined by the relationship between an object and its modal "reflections." An 
object G is necessarily existing if it is equivalent to its own codiscrete reflection (Nabla Gamma 
G). In plain terms, this means that the being is entirely defined by its global sections. It has no 
"local-only" parts; every aspect of its being is globally present and globally accessible. When we 
apply this to the terminal object, we find that the terminal object is, by definition, the most 
cohesive and "necessary" point in the topos. It is the only object that is both the source of all 
global sections and the ultimate codiscrete destination. Thus, in a cohesive universe, the 
terminal object doesn't just "exist"; it exists as the global section of the entire system, making 
its presence a geometric requirement of the category's cohesion. 

 

9. A Constructive Formalization of the Ontological Argument 

By synthesizing the categorical and type-theoretic tools established in previous sections, we can 
now provide a constructive formalization of the ontological argument. Unlike classical versions 
that rely on the law of the excluded middle or non-constructive existence, this proof aims to 
build a witness for the divine within the internal logic of a cohesive topos. We move from the 
abstract "greatness" of Anselm to the structural "maximality" of a terminal object in a modal 
homotopy type theory environment. 

9.1 Defining the type of a God-like being 

In a constructive setting, we define the God-type, denoted as G, as a record type or a 
dependent sum type that encapsulates all positive properties. Within Homotopy Type Theory, a 
property is a type P, and a being x has property P if there is a term p : P(x). Following the 
Godelian lead but translating it into the language of functors, we define G as the type of objects 
x such that for every positive functor F from our category to the universe of types, there is a 
natural transformation from the representable functor of x to F. 
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More simply, we define G as the type of beings that satisfy the "Terminality Property" in the 
category of existence. If C is our category of all possible structures, we define the type G as: G := 
Sigma (x : C), forall (y : C), isContr(Hom(y, x)) This definition states that G is the type of objects x 
such that for any other object y, the space of morphisms from y to x is contractible (meaning 
there is exactly one unique path/morphism between them). In the language of category theory, 
this is exactly the definition of a terminal object. By defining the God-like being as a type of 
structure rather than a list of adjectives, we provide a foundation that is invariant under the 
specific axioms of the topos. 

9.2 Constructing the path from possibility to existence 

The most difficult step in any ontological proof is the transition from "possible existence" to 
"actual existence." In Modal HoTT, possibility is represented by the Diamond operator (often 
related to the sharp modality in cohesive settings), and necessity is represented by the Box 
operator (the flat modality). The goal is to prove the inhabitancy of the truncated type ||G||. 

We begin with the premise of "Possibility": there exists a witness in the modalized type, which 
we can write as Diamond ||G||. In a cohesive topos, the relationship between the adjoint 
functors allows for a "Nullstellensatz-like" property where global existence can be inferred from 
local consistency. If the type G is "consistent" with the rules of the cohesive topos, then the 
existence of a "point" in the codiscrete space implies a section in the discrete space. The 
constructive path is built by showing that the terminal object is the only object whose 
"Possible" type and "Necessary" type are naturally isomorphic. For the terminal object 1, we 
have: Diamond 1 ~= 1 ~= Box 1 This triple-identity means that for the terminal object, there is 
no distinction between being possible, being actual, and being necessary. If we can show that 
the type of the absolute must be terminal, then its possibility is identical to its existence. 

9.3 The role of the terminal object in closing the proof 

The proof closes by identifying the "Greatest Conceivable Being" with the terminal object of the 
category of all types. In HoTT, the terminal object is the unit type, often denoted as Unit or 1. 
Every type A has a unique map to 1. If we consider the "Universe of all Types" as our category, 
the unit type acts as the ultimate limit. 

The argument concludes as follows: 

1. Define G as the terminal object of the category of existence. 

2. Observe that in any non-empty category, a terminal object is a structural requirement 
for the definition of limits and products. 

3. Show that the terminal object 1 is "necessarily inhabited" by its own identity morphism 
(id_1 : 1 -> 1). 
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4. By the Univalence Axiom, any object that satisfies the terminality property is equivalent 
to 1. 

5. Therefore, the "Type of God" is equivalent to the "Unit Type" of the universe. 

In this framework, God is the "point" that makes the geometry of the universe possible. The 
existence of God is not a "fact" found within the universe, but the "unit" that allows the 
universe to be counted and categorized. The proof is closed not by finding a giant being in the 
sky, but by demonstrating that without a terminal object, the category of being would lack a 
center of contraction, rendering the logic of existence itself incoherent. This shifts the burden of 
proof: one does not need to prove that God is "there," but rather that the mathematical 
universe has a "limit." 

 

10. Objections and Structural Limitations 

While the application of Category Theory and Homotopy Type Theory offers a rigorous and 
intellectually satisfying framework for the ontological argument, it is not without significant 
challenges. Any mathematical model of metaphysics is only as strong as the assumptions built 
into its foundation. In this section, we examine the primary objections to a categorical proof of a 
necessary being, focusing on the definition of the universe, the risk of circularity, and the 
perennial gap between formal systems and the physical world. 

10.1 The problem of defining the base category 

The most immediate hurdle for a categorical ontological argument is the definition of the 
"Category of Existence" or the "Category of All Conceivable Structures." In mathematics, 
attempting to define a set of all sets leads directly to Russell’s Paradox. Similarly, in category 
theory, the "Category of All Categories" (Cat) is a legitimate mathematical object, but it is a 
"large" category that requires careful handling of universes to avoid logical inconsistency. If we 
define God as the terminal object of the category of being, we must first be able to define that 
category without collapsing into contradiction. 

Critics argue that the category of existence is not a well-defined mathematical object but a 
moving target. If the category is constantly being expanded by new "conceivable" objects, then 
the terminal object must also shift or be redefined. This raises the question of whether the 
terminal object is a fixed point of the universe or merely a placeholder for the current limits of 
our formal system. Without a stable, closed definition of the base category, the terminality of 
any object remains contingent upon the specific boundaries we have drawn for our 
mathematical inquiry. 
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10.2 Circularity in topos-theoretic definitions 

A common critique of any formal proof of God is that the conclusion is smuggled into the 
premises. In the context of topos theory, this objection takes a specific form: a topos is, by 
definition, a category that possesses certain structures, such as a subobject classifier and a 
terminal object. If we define the universe as a topos and then "discover" a terminal object 
within it, have we proved God, or have we simply observed the consequences of our initial 
definition? 

This circularity is difficult to escape. By choosing to work within a cohesive topos, we have 
already committed to a universe that is connected, structural, and anchored by global sections. 
If the "Necessity" we find is simply a property of the mathematical language we chose, then the 
proof may be a tautology rather than a discovery. The challenge for the mathematical 
theologian is to demonstrate that a topos is the only "rational" or "coherent" way to model 
existence, rather than just one of many possible (and arbitrary) mathematical choices. If other 
non-topos universes are possible where no terminal object exists, then the necessity of God 
becomes a local necessity—true only for those who accept the axioms of topos theory. 

10.3 The difference between mathematical necessity and physical reality 

Even if we accept the logic of the terminal object and the modal stability of the God-type, we 
are left with the problem of "mathematical existence" versus "actual existence." This is a 
modern iteration of the Kantian critique: knowing that a concept is logically necessary within a 
formal system does not guarantee that there is a corresponding entity in the physical, spatio-
temporal world. A terminal object in a category is a mathematical certainty, but a terminal 
object does not necessarily listen to prayers, create matter, or possess consciousness. 

There is a risk of "structuralism without substance." In HoTT, we might prove that the type G is 
inhabited, but a "term" of a type is a mathematical construction, not a physical being. Critics 
argue that we have merely mapped the "idea" of God onto a sophisticated coordinate system. 
The map is not the territory. While we can show that a cohesive universe requires a central 
point of contraction to be logically sound, we cannot bridge the final gap between the "Logic of 
the Absolute" and the "Experience of the Divine." For many, a God that is "the unit type of the 
universe" is a far cry from the personal deity of tradition, suggesting that while the math may be 
flawless, the ontological weight of the result remains a matter of philosophical interpretation 
rather than mathematical proof. 
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11. Computational Verification and Automated Theorem Proving 

11.1 Using Coq and Agda for metaphysical verification 

The transition from armchair philosophy to rigorous mathematical theology has been 
accelerated by the development of proof assistants such as Coq and Agda. These software tools 
are based on dependent type theory, the same foundation upon which Homotopy Type Theory 
is built. By using these systems, researchers can encode the definitions of categories, topoi, and 
modalities as formal code. This allows for a machine-checked verification of the ontological 
argument, where every step of the logic is scrutinized by an automated kernel that does not 
allow for the linguistic ambiguities or logical leaps often found in human-written philosophy. 

In a framework like Coq, we can define the God-type as a formal record and use libraries such as 
UniMath to ensure that the univalence axiom and the properties of the terminal object are 
maintained. When we construct a proof in this environment, we are essentially building a 
"witness" for the existence of the type. If the proof assistant accepts the construction, it 
confirms that the "Necessary Being" is a valid inhabitant of the mathematical universe we have 
defined. This process turns metaphysics into a form of experimental logic, where the 
consistency of the divine is tested against the rigid rules of computational type theory. 

11.2 Results of computer-assisted proofs of Godel’s axioms 

The most significant milestone in automated theology occurred in 2013, when computer 
scientists Christoph Benzmuller and Bruno Woltzenlogel Paleo utilized higher-order theorem 
provers to verify Kurt Godel’s ontological proof. Using systems like Leo-II and Satallax, they 
demonstrated that Godel’s axioms were internally consistent and that the conclusion—the 
necessary existence of a God-like being—was a logical certainty within the S5 modal logic 
framework. This was not merely a simulation but a formal proof that the jump from possibility 
to necessity was mathematically sound given the starting premises. 

Interestingly, the automated analysis revealed a subtle consequence known as "modal 
collapse." The computer showed that Godel’s specific axioms imply that every truth is a 
necessary truth (P => []P), which collapses the distinction between what "is" and what "must 
be." This discovery, which might have remained hidden in traditional prose, highlights the 
power of computational verification to reveal the deeper structural implications of our 
metaphysical assumptions. By applying these same tools to the Category Theory and HoTT 
approach, we can determine if the terminal object model avoids such collapses or if it leads to 
its own unique set of structural requirements for the universe. 

 

 



19 
 

11.3 Future directions in automated theology 

The future of this field lies in the integration of automated theorem proving with the vast 
relational networks of Category Theory. As we move toward more sophisticated proof assistants 
like Lean 4, we gain the ability to model the "Universe of all Types" with greater precision. 
Future directions include the formalization of "Omniscience" and "Omnipresence" not as 
magical traits, but as specific functorial properties—such as the ability of an object to have a 
unique morphism from every other object in the topos. 

Furthermore, the rise of artificial intelligence may allow for the automated discovery of new 
ontological arguments. By training models on the structures of cohesive topoi, we may find 
"theological invariants" that suggest the necessity of a terminal object in any category that 
satisfies certain basic axioms of complexity. We are entering an era where the existence of a 
necessary being is no longer a matter of personal belief or linguistic persuasion, but a 
hypothesis that can be tested, audited, and verified by the very same logic that powers our 
most advanced computer systems. The "Terminal Object" becomes a computational anchor for 
a digital metaphysics. 

 

12. Conclusion: The Convergence of Logic and Divinity 

12.1 Summary of the categorical proof 

The formalization of the ontological argument through Category Theory and Homotopy Type 
Theory represents a fundamental shift from a predicate-based metaphysics to a structuralist 
one. We began by identifying the limitations of classical logic, where existence is treated as a 
property that can be added or subtracted from an object. By transitioning to a categorical 
framework, we redefined "Being" as a position within a relational network, substantiated by the 
Yoneda Lemma. In this view, an entity is defined by the totality of its morphisms—its 
interactions with the rest of the universe. 

The heart of our proof lies in the identification of the absolute with the terminal object of a 
cohesive topos. Within this environment, we utilized Modal Homotopy Type Theory to bridge 
the gap between possibility and necessity. We demonstrated that for a terminal object, 
existence is not a contingent accident but a geometric requirement for the category to be well-
defined and cohesive. Through the use of the flat and sharp modalities, we showed that a 
"necessary being" is a global section of the universe of types. By the Univalence Axiom, any 
object that fulfills the role of the terminal point is identical to the absolute, providing a 
constructive witness for the divine that is invariant across all equivalent mathematical 
structures. 
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12.2 Implications for the philosophy of mathematics 

This synthesis has profound implications for the philosophy of mathematics, specifically 
regarding the debate between structuralism and Platonism. If the existence of a terminal object 
is a necessary feature of a cohesive logical universe, it suggests that the "Absolute" is not an 
external entity added to mathematics, but an internal requirement of mathematical consistency 
itself. This elevates the ontological argument from a theological curiosum to a foundational 
principle of mathematical structuralism. 

Furthermore, this approach challenges the traditional boundary between the "formal" and the 
"existential." By treating propositions as types and proofs as constructions, we have created a 
framework where the distinction between "thinking about God" and "the logical necessity of 
God" becomes a matter of homotopic path-equivalence. If the "God-type" is the only 
contractible type that anchors the global sections of our topos, then the mathematician, in 
exploring the limits of category theory, is inadvertently tracing the outlines of the absolute. This 
suggests a "mathematical monism" where the laws of logic and the nature of being are two 
sides of the same categorical coin. 

12.3 Final thoughts on the nature of the terminal object 

Ultimately, the terminal object serves as the ultimate bridge between the finite and the infinite. 
It is the "point" that has no internal complexity, yet it is the destination of every possible arrow 
in the universe. In this mathematical model, God is not a "large" or "complex" being in the way 
Anselm might have imagined a "greatest" entity. Instead, the terminal object is the simplest 
possible structure—the Unit—that allows all other complexity to be measured and related. 

The terminal object does not exist "in" the category as much as it defines the "limit" of the 
category. It is the center of contraction that prevents the universe of types from dissolving into a 
disconnected set of points. While this formalization may not satisfy the seeker looking for a 
personal or historical deity, it provides a rigorous answer to the question of why there is 
something rather than nothing. In a cohesive universe, "something" exists because the category 
must converge; the "Terminal Object" is the logical necessity that ensures the universe is a 
coherent whole rather than a chaotic void. The convergence of logic and divinity is found in the 
realization that the most fundamental unit of truth is also the ultimate destination of all being. 
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