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Abstract 

          This article aims to explore the ontological status of logic while tracing its 

journey from Classical Greek philosophy to the works of renowned contemporary 

thinkers. Classical thinkers explored the definite nature of logic in either Plato’s 

transcendent world of Ideas or Aristotle’s Universal Forms in matter. In the 

Enlightenment period, Emmanuel Kant positioned logic within the formal structure of 

thought, while Frege and Russell, two prominent contemporary philosophers, 

advocated for the objective existence of logic. In contrast, Quine and Wittgenstein 

questioned the traditional metaphysical grounding of logic and reconsidered logic as 

linguistically constructed and empirically revisable. This paper proposes a synthesis 

through phenomenological perspectives, particularly Heidegger’s notion of being-in-

the-world and thrownness (Geworfenheit), to reveal how logic is encountered within 

the human condition. This approach allows for the synthesis of divergent views, 

aiming to provide a coherent and rational account of logic’s ontological status. From 

the primary texts, secondary scholarship, and credible tertiary sources, this study 

explores the ontological status of logic and establishes the influence of logic on 

epistemology, mathematics, and artificial intelligence. Drawing on the understanding 

of logic by realists as the method of organizing rational inquiry, conventionalists as 

a social construct, and by phenomenological resolution as a continued lived 

experience, the paper argues that various understandings in explaining the role of 

logic are crucial in structuring the course of rational inquiry across the disciplines.  

Keywords: 

Ontological status, Realism, Conventional practices, Transcendental logic, 

Aristotelian syllogism, Mathematical logic, Modal logic, Dasein 

Introduction 

             Logic is the science of formal reasoning or argumentation. Its status, whether 

it is out there in the universe or a conventional creation of human beings, and whether 

it is definite or evolving, could tangibly shape the future of philosophy, science, and 

technology. The first dialogue that forms the basis of the study is Plato’s idealism, 
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which states that truths are “out there” and exist as Ideas in his proposed 

transcendental world, known through reason. (Plato (G.M.A. Grube, 380 BCE) 

(Ebrey, 2023). The second perspective used is Aristotle’s immanentism, which places 

logic in the nature of reality (Smith, 1989).  Kant and his development of 

transcendental logic, as well as other medieval and early modern philosophers, also 

added a layer to the understanding of logic and ontology. Frege and Russell, in the 

19th and 20th centuries, defended logic’s objectivity of the Platonist kind (Frege G. , 

1879).  Contrarily, Quine in ‘Two Dogmas of Empiricism’ in 1951 and Wittgenstein 

in Philosophical Investigations in 1953 defined truth as pragmatic or linguistic, which 

evolves through revision (Wittgenstein, 2009; Quine, 1951).  

Having outlined the historical and conceptual terrain of logic’s ontology, this article 

addresses the following research questions: 

1. Is logic discovered or invented?  

2. Is Logic definite or evolving? 

3. Why does this debate persist?  

4. How does logic’s ontology affect other fields?  

From quantum computing and non-classical logics launched at the dawn of the 

century, to the deductive structures of its retrospective legal reasoning, this paper 

attempts to unpack its ontological status. 

Literature Review 

            The ontological status of logic has been at the heart of philosophy from 

antiquity to the present. Plato understood Logic as eternal Forms separated from the 

material world, while Aristotle anchored logic in the structure of reality through 

substance and non-contradiction. (Zalta, 2006; Barnes, 2007). During the 

Enlightenment, Kant reconstituted logic as a transcendental condition for experience 

and insisted on its epistemological and normative context (Hanna, 2001; Bird, 2006). 

By claiming that logic is objectively real and fundamental to mathematics and truth, 

Frege and Russell continued to advocate for logical realism in the 19th and early 20th 

centuries (Glock, 1996; Hylton, 1992). However, Godel’s incompleteness theorem 

inflicted a severe blow to logical realism and almost obliterated its foundations. Later, 

Quine and Wittgenstein came up with logical conventional practices by relating logic 

to language, practice, and empirical revisability, shifting the focus from metaphysical 

objectivity to pragmatic and inter-subjective usage (Quine, 1951; Kripke, 

Wittgenstein on rules and private language: An elementary exposition, 1991)). 

          From formalist defenses to para-consistent and non-classical reformulations, 

secondary sources such as (Haack, 1978), (Dummett, 1991), and (Priest, 2006) offer 

contrasting readings of these events. (The Stanford Encyclopedia of Philosophy, Fall 

2006 Edition). Recent interdisciplinary interaction, including AI (Pearl, 2009) and 
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cognitive science (Hofstadter, 1979), has further muddled the debate by showing how 

the utility of logic in computation and language processing might challenge or support 

various ontological positions (Pearl, 2009; Hofstadter, 1979). The ontological 

argument over logic is still unresolved as it relates to more general epistemological, 

linguistic, and scientific concerns. This study proposes a resolution through 

phenomenological lived experience, where logic is not perceived as an object to be 

defined but a co-presence and lived experience of a man in his ‘thrown’ being. 

Research Methodology 

           Grounded in philosophical inquiry, this study employs a qualitative, 

interpretative research methodology. By involving prominent readings of classical 

and modern thinkers, such as Plato, Aristotle, Kant, Frege, Russell, Quine, 

Wittgenstein, and Heidegger, the research prioritizes conceptual analysis and critical 

interpretation of the philosophical texts over empirical or statistical data to examine 

competing ontological claims about logic.  

Key Debates 

1. Mind-Independence vs. Mind-Dependence – Does logic exist beyond human 

cognition? 

2. Universalism vs. Relativism – Are logical principles culturally invariable? 

3. Definite or Evolving – Is logic fixed and closed or dynamic and evolving?  

4. Analytic vs. Synthetic Truths – Quine’s challenge to the distinction. 

Research Gap  

          This article bridges three key gaps in philosophical research on logic. It links 

isolated debates from classical (Plato/Aristotle), contemporary (Kant/Frege/Russell), 

and modern (Quine/Wittgenstein) philosophy to demonstrate how ontological 

arguments develop over time to find a solution in phenomenology. 

Theory-Practice Divide 

           Although most researchers distinguish the metaphysical status of logic from its 

applications, we relate ontological views to their practical effects in AI, quantum 

computing, and legal reasoning. 

Underexplored Middle Ground 

          The article, in My Perspective”, addresses the research gap by offering a 

Heideggerian reinterpretation of the logic realism-conventional debate, bridging the 

divide between objective ontology and relational usage. Grounding logic in the thrown 

existence of Dasein, it introduces an under-explored middle ground that aligns logic’s 

structure with its being embedded in the world. This is a challenge for both absolute 

Platonism and radical conventional practices. 
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          The synthesis reveals new questions: How do non-classical logics reshape 

traditional ontologies? Can AI's reasoning challenge mind-independent views of 

logic? These gaps point to needed work on computational and cross-cultural logics 

beyond Western analytic traditions. 

Limitations and Delimitations 

1. Delimitations 

Focus on Ontology 

The paper gives ontological status to logic over its syntactic or semantic aspects (e.g., 

model theory, proof theory). 

Western Canon Emphasis 

By focusing on Plato, Aristotle, Kant, Frege, and Quine, the scope excludes 

comparative studies such as non-Western logical customs. 

Theoretical Over Practical 

Although the practical uses of logic in the actual world are acknowledged, practical 

applications (e.g., algorithmic design) are not explored extensively. 

Language Constraints 

Language limitations exclude non-English research (e.g., Husserl's German writings 

or French structuralist criticisms). 

2. Limitations 

Historical Scope   

Although this paper examines important individuals (Plato to Quine), it cannot 

exhaustively cover all historical developments, including non-Western traditions, e.g., 

Nyāya logic in Indian philosophy or medieval Arabic logic. 

Interdisciplinary Depth  

Since technical subtleties in AI or quantum computing demand expert research, this 

paper provides only an introductory overview of logic’s utility in these fields.  

Primary Source Interpretation:  

Analyses of texts like Kant's Critique or Wittgenstein's Tractatus are naturally brief 

and may oversimplify difficult ideas. 

Contemporary Debates: 

Rapid developments in computational logic and feminist critiques of formal systems 

are only cursorily addressed here whereas they deserve distinct attention. 
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The Nature of Logic 

          Etymologically, logic originated from the Greek word ‘logos’, and it can be 

defined as the analysis of the structure, methods, and styles of correct reasoning, 

which makes it possible to make accurate conclusions. (The Stanford Encyclopedia 

of Philosophy, fall 2006 Edition). It serves as a standard for rational thinking and, in 

formal logic, distinguishes between valid and invalid arguments, as well as strong and 

weak ones. However, philosophers throughout the history of philosophy have 

explored, revised, and extended the ontological understanding of logic, which has now 

expanded from simple syllogisms to a form of symbology. 

           For Kant’s transcendental logic, this study describes its ontological status, and 

discusses concepts such: universal/relative, definite/evolving, real and 

discovered/conventional and invented.  The study also attempts to answer the 

question: “in which of the categories, traditional, classical, non-classical, does it fall? 

How has each shifted or evolved to the next one?” and “are they parallel or 

contradictory?” 

            Logic, as an understanding of the mechanisms of non-contradictory reasoning, 

has been an essential part of thinking since ancient times. Most of the time it is 

omnipresent even in philosophy, mathematics, science, law, and decision-making. 

Supported by primary, secondary, and tertiary sources from philosophers across 

different eras, this study provides a structured analysis of its importance. 

           Logic offers the means by which one can distinguish between valid and invalid 

arguments. Syllogisms were described as early as Aristotle’s Prior Analytics, which 

presented logical reasoning as a method of deducing a conclusion from premises. 

(Aristotle. (350 BCE). R. Smith). It remains pertinent to this day for critical thinking, 

helping people to build sound arguments and to learn how to spot flaws in reasoning. 

If reason is not applied, there will be confusion in arguing, and this is the reason why, 

in Gorgias, Plato condemns and criticizes rhetorical sophistry.  

Pillar of Mathematics and Science 

          Gottlob Frege's Begriffsschrift (1879) set out to formalize logic as a foundation 

of Mathematics, which influenced Russell and Whitehead’s Principia Mathematica 

(1910) that aimed at the provision of derivations of all mathematical truths from 

logical axioms (Frege G. 1., 1931) (Russell, 1910). In science, (Karl Popper, 1959) 

pointed out the logical aspect of the subject when defining the concept of falsifiability 

as the criterion that separates science from pseudoscience. (The Stanford 

Encyclopedia of Philosophy, Fall 2006 Edition). Boolean algebra, developed by 

George Boole in 1854, later evolved to lay the groundwork of computer science and 

showed the applicability of logic in technology, as described by Kleene in 1952 (Frege 

G, 1879).  
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Legal and Ethical Reasoning 

            Legal systems depend on logic to interpret the laws and resolve disputes. In 

his masterpiece published in 1961, H.L.A. Hart pointed out that in legal reasoning, 

logic must be followed in order to prevent contradiction (Hart, 1987). Similarly, 

Immanuel Kant’s de-ontological ethics (Groundwork of the Metaphysics of Morals, 

1785) greatly emphasizes logical universality (the categorical imperative) to obtain 

moral principles (Kant, 1785 ; Hanna, 2001). 

Counteracting Cognitive Biases 

           Modern psychology shows that humans are prone to irrational biases (e.g., 

confirmation bias), which halt their rational development and harm their social 

cohesion (Shleifer, 2012). Logic serves as an antidote, fostering disciplined thought. 

Educational systems worldwide prioritize logical literacy to cultivate analytical skills. 

(The Stanford Encyclopedia of Philosophy, Fall 2006 Edition). 

Cross-Disciplinary Relevance of Logic 

            Logic is not just a creation of the philosopher’s imagination but is based on 

the common sense evident in many present-day scientific disciplines. In the field of 

computer science, Alan Turing, in 1936 defined algorithms using logic, which later 

led to the creation of programming languages and AI (Turing, 1936). Today, 

reasoning usually involves the use of Propositional and Predicate logic, as is the case 

with Artificial Intelligence systems, while Boolean algebra is used in cryptography 

for the proper use of digital communications. (Chomsky, 1957) syntactic theories used 

formal logic as a cornerstone in seeing the structural relationship of the language via 

component interfaces, in computational linguistics, and natural language processing 

(Chomsky, 1957). Nonetheless, mathematics is still connected with logic, from 

Gödel’s theorems in 1931 to modern proof theory. Still, every field can be enriched 

with logical tools. For example, metaphysicians use Saul Kripke’s (1972) modal logic 

to analyze necessity, possibility, and identity across the worlds. (Kripke, Wittgenstein 

on rules and private language: An elementary exposition, 1991). In cognitive science, 

logic is cerebral and aids in unraveling and showing how thought processes or 

cognition work within the constructs of psychology, neuroscience, artificial 

intelligence, and machine learning. From quantum computing, where non-classical 

logics predominate, to law, where arguments depend on preceding cases that form a 

syllogistic structure, it is impossible to overstate the importance of logic in academics 

as well as in the practical sciences. This makes logic not just a philosophical apparatus 

but one of the primary factors that explain the advancement of humanity. 
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The Ontological Status of Logic 

The Traditional Perspective: Logic before Formalization 

Traditional Logic emerged around three and a half centuries BC. Plato played 

an indirect but foundational role in the birth of logic by emphasizing conceptual clarity 

in dialogue and dialectic (Ebrey, 2023). He subtly grounded logic in metaphysical 

realism under the shadow of his proposed transcendental world of universal ideas and 

truths. However, it was Aristotle who first systematized and formalized logic into a 

discipline and is therefore regarded as the “Father of Logic.” (Aristotle (350 BCE). R. 

Smith).  Aristotle defined it as “the instrument for making certain that our knowledge 

is not just opinion, but knowledge.” His syllogistic logic – the premise/main idea/and 

literal sense that acts as the conclusion for some statements, such as the syllogism: 

“All men are mortal; Socrates is a man; therefore, Socrates is mortal” became the 

voice of reason for over two millennia. Based on natural language, Aristotelian 

syllogistic logic reflected a world composed of substances and categories, where 

reasoning mirrored objective essences. Terms like “man,” “animal,” and “mortal” 

were assumed to reflect real classes in nature. This presumed the existence of 

universal truths and that these were embedded in a teleological and essentialist 

worldview. Aristotle formulated versions of non-contradiction, identity, and the 

excluded middle-grounding logic in metaphysics.  

Traditional Logic is seen as a tool to uncover truths about real and essential 

properties. It is largely definite, fixed, and closed, based on Aristotle's system of 

syllogisms. Traditional logic is generally treated as discovered. It is assumed that it 

reflects natural patterns of thought and the structure of reality. Additionally, 

traditional logic remained term-based and qualitative, closely tied to natural language 

and metaphysical categories throughout its journey. 

After Aristotle, traditional logic was preserved, refined, and systematized by 

later philosophers, especially in the Hellenistic, medieval Islamic, and medieval 

European traditions. Theophrastus and Boethius expanded Aristotle's work, 

introducing variations on syllogistic forms. Islamic logicians like Avicenna and 

Averroes integrated Aristotelian logic into theology and science, often improving its 

rigor (Knuuttila, 2011). 

In the Scholastic era, thinkers like Thomas Aquinas and Peter Abelard 

developed logic further within a theological framework, focusing on analogy, 

language, and modal propositions (Knuuttila, 2011).  Noticeably, by the 17th century, 

a fundamental division emerged between rationalists, prominently Descartes, Leibniz, 

Spinoza, and Empiricists, key figures being Locke, Berkeley, and Hume. The great 

philosophical divide between Rationalists and Empiricists reveals two fundamentally 

different conceptions of logic’s origins and nature (Markie, 2004). For the 

Rationalists—Descartes, Leibniz, and Spinoza—logical and mathematical truths were 

not derived from the external world but emerged from the innate structures of the 
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rational mind. They saw logic as the mind’s native language, hardwired into human 

cognition. Descartes’ doctrine of clear and distinct ideas arose from the nature of the 

thinking substance (res cogitans), the essence of rationality itself. This was fleshed 

out by Leibniz in his monadology, and he saw logic as the internal programming of 

the individual mind, a pre-concordance. The Rationalist logic was imagined to be 

universal and was founded in the mind; however, it presented truths that were timeless 

and that could be understood by all rational creatures; a divine gift called reason, 

which lay outside the individual thinker. 

On a completely different side were the Empiricists, among whose most 

notable representatives were Locke, Berkeley, and Hume, and they based their logic 

on experience. In their case, logic was not something that had been innate but a 

methodical abstraction of experiential dealings with the world. The Locke concept of 

the mind being a tabula rasa, a blank slate, implied that even the fundamental beliefs 

of logic were acquired by sensation and reflection. Berkeley, while rejecting material 

substance, held that knowledge was based on the perception of ideas. Hume took the 

empiricist project to its extreme, arguing that what we consider logical or causal 

necessity is just a habit of thought, formed through the constant conjunction of events. 

Even mathematics, for Hume, did not escape this skeptical lens entirely (Markie, 

2004). 

Kant’s Critique of Pure Reason (1781) resolved this conflict by 

introducing transcendental logic, which preserved the objectivity of logic (against 

empiricism) and by showing that certain structures (e.g., causality, substance) are 

necessary for experience (Hanna, 2001). Similarly, he rejected naïve realism (against 

rationalism) by demonstrating that these structures are not “out there” in the world but 

are imposed by the mind on sensory data. By establishing the active role of the mind 

through a priori transcendental logic in perceiving and structuring external 

phenomena, he advocated the collective formation of knowledge against purely 

mental or purely empirical logic. For him, Logic (like mathematics) was neither purely 

empirical (Hume) nor purely analytic (Leibniz), but a framework the mind necessarily 

applied to empirical experience. Thus, Kant’s transcendental logic reconciled the two 

traditions by explaining that logic was mind-dependent in origin (categories were 

imposed by cognition) but was objectively valid because all human experience 

necessarily conformed to it. 

While traditional logic had served philosophy and theology well for over two 

millennia, by the 17th–18th centuries the rise of modern mathematics, algebra, and set-

theory exposed its limitations in handling abstract concepts, variable relationships, 

and quantified structures. As an example, Aristotelian syllogisms had a form that 

could represent a claim that “All men are mortal” but could not deal with something 

like “To every number there exists a larger number”, or “Assuming x is prime, 2x + 1 

may or may not also be prime.” These statements needed quantifiers, variables and 

conditional relations, tools that were not available in the discipline called ‘logic’. 
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Traditional logic was based on categorical reasoning related to natural kinds and 

natural closed classes but modern mathematical logical reasoning required a logic 

capable of representing functions, infinite sets and general laws. These limitations of 

traditional logic created a space which was filled by Classic Logic. 

Classical Logic: From Formal Precision to Philosophical Crisis 

Classical Logic emerged in the nineteenth century as a decisive break from 

the limitations of Aristotelian syllogistic reasoning. Philosophers such as George 

Boole and Augustus De Morgan started to transform logic by thinking of it as 

mathematics and by considering logical operations to be symbolic procedures, much 

like algebraic functions (Laita, 1979). But Gottlob Frege was the first to articulate 

Classical Logic in the formal and rigorous sense. In 1879, Frege published his 

Begriffsschrift, presenting a new logical language, i.e., a language able to express 

complex mathematical proofs in terms of a system of formal syntax as well as 

quantifiers and predicates (Frege G. 1., 1931). It was this system that provided 

thinkers with the possibility of being somewhat abstract and precise, which has been 

impossible before this time. Classical Logic was rather formalist and structuralist in 

all its premises because Aristotle had based logic on metaphysical realism by 

assuming logical categories to refer to actual existents like a substance, a quality, or a 

species. Within this new framework, however, logical symbols and logical operators 

were no longer viewed as representing reality at all but rather were thought of as 

abstract objects in formal systems subject to precise syntactic rules and explained in 

terms of precise semantics. 

Truth had become a bivalent function: every statement was either true or false 

with no ambiguity or partiality. The principle of ambivalence combined with the law 

of the excluded middle and the law of non-contradiction had become the main axioms. 

Instead of reasoning in terms of an entity such as man or mortal, however, 

propositional logic was carried out with propositions based on the form P Q, or 

universal logic statements according to the form 3x(P(x) Q(x)). These expressions 

could be moved around regardless of the content; only their logical form was 

important. 

This abstraction allowed logic to become the primitive grammar of 

mathematics with which it could speak not only about arithmetic and geometry but 

also about infinite sets, functions, and detailed relations. It shifted the emphasis away 

from the substantial categories and linguistic meaning in favor of formal validity, 

proof systems, and truth-preserving operations. This freed classical logic of 

metaphysical commitments for it no longer needed belief in real essences but needed 

only to be consistent within a formal system. Logic in this form became not branch of 

knowledge about reality but increasingly a calculus of truth, setting the stage for 

breakthroughs in set-theory, computation, and modern formal sciences. 
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Some of the most important contributors to Classical Logic were the 

following. Frege made contributions by which predicate logic would later be founded 

and Peano and Dedekind began to apply logical methods to the foundation of 

arithmetic. Bertrand Russell and Alfred North Whitehead attempted to deduce the 

whole of mathematics from logical axioms in their definitive work: Principia 

Mathematica  (Russell, 1910). The early twentieth-century program of embodying all 

of mathematics in a complete, consistent, objective and logical formalization is called 

the Hilbert Program after David Hilbert. During this period, Classical Logic came to 

be seen as a universal, objective and closed system of rational inquiry and a framework 

for mathematical and scientific reasoning that was untainted by metaphysical 

ambiguity. However, Classical Logic, though revolutionary and foundational, proved 

not to be the end of logic’s evolution but a critical phase in its development. It brought 

with it an unprecedented level of formal clarity and rigor but its ambitions—of 

completeness, universality, and ontological neutrality—were ultimately unsustainable 

and were soon to be profoundly disrupted.  

Non-Classical Logic: Pluralizing Reason in the Wake of Classical Breakdown 

The internal and external critique of Classic Logic laid the foundation for the 

emergence of non-classical logic in the mid- and late-twentieth century. However, 

non-classical logic did not arise from a rejection of logic itself but rather from the 

recognition that Classical Logic, though powerful and elegant, was not sufficient for 

all domains of inquiry. By the mid-twentieth century, logic was no longer seen as a 

single, unified structure reflecting the totality of rational thought. Instead, the 

limitations revealed in classical logic—especially by Gödel’s incompleteness 

theorems, Quine’s holism, and Wittgenstein’s contextual approach—gave rise to a 

new era in which multiple logical systems were developed to address the diversity of 

reasoning practices, each suited to different philosophical, mathematical, and practical 

needs. 

Kurt Gödel’s incompleteness theorems (1931) demonstrated that no 

sufficiently expressive formal system—including those based on Classical Logic—

could be both complete and consistent (Kennedy, 2007). Gödel proved that within any 

such system true statements exist that cannot be proved using the system’s own rules. 

This meant that Hilbert’s dream of a self-contained and self-validating logical 

foundation for mathematics was mathematically impossible. Logic could no longer 

claim to be a closed and absolute tool; rather, it was exposed as inherently limited in 

its ability to capture all truth even within the realm of arithmetic. 

  Parallel to Gödel’s technical critique, philosophical challenges to the 

authority of Classical Logic began to emerge. W.V.O. Quine, in his critique of the 

analytic/synthetic distinction, rejected the idea that logical truths were categorically 

immune to revision (Quine, 1951). In his essay “Two Dogmas of Empiricism,” Quine 

argued that no belief is beyond revision, including the laws of logic themselves. He 
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viewed logical systems as part of a web of belief, revisable in the light of empirical or 

theoretical changes. This holism undermined the notion of logic as universally 

necessary and pushed it toward a more pragmatic and conventional standing. 

Further deconstructing the ideal of Classical Logic, Ludwig Wittgenstein, 

particularly in his later work Philosophical Investigations, questioned the very idea of 

a fixed logical structure underlying all thought (Wittgenstein, 2009). He abandoned 

his earlier belief (in the Tractatus) that logic mirrors reality and instead emphasized 

that meaning arises from its use in specific language games. Logic, in this view, is not 

a transcendent structure but a human practice, shaped by context, forms of life, and 

social agreement. This view further dissolved the metaphysical neutrality and 

absolutism that classical logic had assumed to exist.  

The nature and ontology of non-classical logic marked a decisive departure 

from both traditional and classical logical assumptions. While Classical Logic was 

built upon firm foundations such as the law of excluded middle (¬P ∨ P), the law of 

non-contradiction (¬ (P ∧ ¬P)), and the principle of ambivalence (every proposition 

is either true or false), non-classical logic questioned the universality of these axioms. 

The ontological orientation of non-classical logic was typically domain-sensitive, 

contextual, and pluralistic. It acknowledges that truth, necessity, consistency, and 

even validity may not be absolute across all domains of discourse. Rather than 

assuming logic to be a metaphysically neutral skeleton of all thought, non-classical 

approaches recognized that different forms of being, knowing, and speaking required 

different logical treatments.  

The emergence of intuitional logic in the early twentieth century, pioneered 

by L.E.J. Brouwer and formalized by Arend Heyting, exemplifies this shift (Dummett, 

1975). For instance, it rejects the law of excluded middle: ✘ ¬ (P ∨ ¬P) is not accepted 

as a general axiom. Instead, a proposition P is only considered true if one can 

constructively prove P—that is, there must exist a finite method or construction that 

demonstrates it. This logic is grounded in a constructivist ontology, where 

mathematical objects and truths exist only insofar as they can be explicitly 

constructed. This breaks down the classical separation between proof and truth: ✔ P 

is true if P is provable.  

          This reasoning was found useful not only in fundamental discussions in 

mathematics but also in computation theory and constructive mathematics, where one 

has not only to assert the existence but to actually generate it algorithmically. To take 

a simple example in Classical Logic, it is possible to show that one can prove that 

"there exists an x such that P(x)" (∃x P(x)) without providing any actual value of x. 

Under intuitional logic, this statement can only hold when one can construct explicitly 

an x that satisfies P(x), which is part of what is demanded in the algorithmic thinking. 

This constructive demand supports such areas of interest as type theory and the Curry-

Howard correspondence; propositions correspond to types, and proofs correspond to 



 

Mehdi & Maqsood: Ontology of Logic the Politics of Fear 

 

56 

programs. So, in this paradigm, commonly referred to with the slogan: proofs as 

programs, propositions as types, proving a proposition is to construct a program that 

inhabits a type, and hence satisfies a logical statement. As an example, to show that 

the logical implication P -> Q holds, is tantamount to writing a program that, when an 

element of type P is fed into it, will output an object of type Q. Equally, it is possible 

to prove P ∧ Q in the same manner as it is possible to return a tuple in programming 

language, that is, by producing two values, one value corresponding to each of the 

component propositions. 

        In such a system, the syntactic correctness of a program establishes the 

theorem itself, and the execution of the program corresponds to the execution of a 

proof of that theorem. The implications are huge to software verification, where one 

can guarantee that a program satisfies its specification not by testing it case-by-case 

but by constructing a formal correctness proof whose justification is based on 

constructive logic. The Curry-Howard correspondence, therefore, mediates the 

interconnection between mathematics and computation while transforming the 

abstract and theoretical pursuit of the truth into an executable, verifiable, and 

constructive enterprise.  

   Concurrently, modal logic emerged on the scene as an effort to accommodate 

reasoning about necessity and possibility as Classical Logic was unable to adequately 

articulate this (Zalta, 2006). Tracing the concepts back to Aristotle and the Stoics, C.I. 

Lewis and later Saul Kripke formalized modal logic by introducing the operators like 

□ (necessarily) and ◇ (possibly) (Kripke, A letter from Kripke to Lewis. In Saul 

Kripke on Modal Logic, 2024). Particularly in the 1960s, Kripke elevated these 

immature concepts to a systematic modal logic with a rigorous and elegant ontological 

framework in the form of a possible world semantics. Instead of evaluating that 

propositions are either true or false in some absolute sense, truth is relative to a given 

possible world among a set of alternative possible worlds, each of which depicts a 

different way reality could have been. The relation between these worlds is one of 

accessibility relations, where rules specify which worlds are accessible (in some 

sense) to others. For example, in epistemic logic, a world w’s is accessible from w if 

an agent cannot distinguish between w and w' based on what they know. Such a 

framework allows us to have an accurate interpretation of modal operators: 

• P (“necessarily P”) means P is true in all accessible worlds. 

• P (“possibly P”) means P is true in at least one accessible world. 

An example is that the statement, “It is necessarily true that 2 + 2 = 4” will be 

true in all possible worlds, whereas the statement “It is possible that I was born in 

some other country” will be true because there exists at least one accessible world in 

which the statement is true. This model elucidated the issue of necessity, essence, and 

identity across worlds in metaphysics (e.g., in the debate about whether Aristotle 

could have been a carpenter). Modal logic in epistemology allowed formal treatment 
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of knowledge as a justified true belief of what is possible in terms of epistemic states. 

In linguistics, it served to study verbs such as might, must, or could and root them in 

organized semantic fields. Modal logic also found an application in computer science, 

where programs and dynamic systems (long-term descriptive statements) such as “It 

will always be the case that X holds” (□X) can be evaluated formally over temporal 

models.  

      Kripke therefore transformed modal logic from a subjective, informal, and 

casual instrument to a mathematically rigorous, ontologically significant system. He 

redefined how we can think about necessity, possibility, time, knowledge, and 

obligation both in philosophy and in positive sciences. With the broadening 

applications of logic to areas where inconsistency could not be avoided but rational 

reasoning remained necessary, new forms of logic such as para-consistent logic and 

relevance logic appeared as alternatives to the classical logical framework. The 

classical logic upheld the rule of explosion (ex falso quodlibet), that any conclusion 

can be drawn from a contradiction. Using (P ∧ ¬P), the classical logic allows deriving 

any arbitrary Q. 

       This makes an entire system trivialized in the face of inconsistency 

inapplicable to such situations as legal reasoning, where conflicting testimonies may 

coexist; ethical theory, where competing norms frequently conflict; or database 

systems, where entries that appear to be contradictory might exist due to incomplete 

or evolving knowledge. As a response to this situation, thinkers like Graham Priest 

challenged the inevitability of triviality through their para-consistent logic, which 

tolerated the contradictions (Priest, 2002).  P ∧ ¬P, in paraconsistent logic, does not 

entail every proposition Q. For instance, in a theory of dialetheism (which holds that 

some proposition-level contradictions are true), some paradoxes, such as the Liar 

Paradox (I am a liar), are formalized in a way that does not render the entire system 

useless. This strategy allows the logicians to argue locally within incoherent and 

contradictory zones while maintaining global coherence elsewhere. Relevance logic, 

in its turn, does not deal with contradiction but entailment, as the premises must be 

relevant to the conclusion (Dunn, 2002). The truth-functionality of a tautology such 

as: ‘If the moon is made of cheese, then 2 + 2 = 4’, in classical logic, is true, but it is 

not intuitively relevant. Relevance logic rules out such inferences by enforcing that 

there must be semantically relevant content (or propositional-structural overlap) 

between the antecedent and consequent. It is crucial in jurisprudence, conversational 

systems, as well as natural language-based reasoning, where irrelevant conclusions—

even if technically valid—can mislead, manipulate, or obscure. 

       With the inception of Fuzzy logic, the logic got even further out of classical, 

definite boundaries, with rules extending its borders to accommodate various forms 

of vagueness, temporal expectations, and even normativity in reasoning (Zadeh, 

1988). Introduced by Lotfi Zadeh in the 1960s, Fuzzy logic challenged the defined 

and closed principle of ambivalence and allowed values of truth to be in the domain 
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between 0 and 1. Rather than categorizing statements to be either true or false, fuzzy 

logic allowed values of truth to be anywhere in the domain between 0 and 1. For 

instance, the assertion that the “room is warm” may be 0.7 true; a graded truth ahead 

of the sharp boundaries of classical logic. This not only brought a theoretical 

revolution, but it also had great practical implications in the fields of engineering, 

control systems, and artificial intelligence. Fuzzy logic enables machines to work with 

uncertainty and approximation in a manner that is somewhat human-like and has been 

applied in the field of temperature control for air conditioners as well as in linguistic 

modeling for natural language processing.  

Additionally, temporal logic, developed by Arthur Prior, introduced the aspect of time 

into logic. It allowed the formulation of such statements as “It will always be the case 

that P” (□P), or “P was true at some point in the past” (◇Past P) (Rescher, 2012).  

Certain expressions and statements, such as “a request should always be finally 

answered,” are crucial for computer science, where Programs and systems need to be 

checked in terms of time-sensitive states in view of the fact that many linguistic and 

philosophical statements about actions gain and lose truth over time. 

Similarly, the logic of obligation, permission, and prohibition, also known as 

deontic logic, appeared because Classical Logic could not reflect the normative 

attributes of human thinking (Von Wright). It formalizes expressions like “It ought to 

be the case that P” (O(P)) or “P is permitted” (P(P)). Deontic logic is helpful for 

modeling in policy theory, philosophy and the theory of law to sort out the is, is 

to/should, and must not that appear in questions of conflicting duties and conflicting 

rights, as well as in circumstances of exception. Non-classical logic formed a 

philosophical re-imagination of the nature of inference. It challenged the premise that 

“logic must be universally monolithic”, and instead provided ways of being 

reasonable in the face of strife, ambiguity and excess commands and data. Instead of 

being consistent, necessarily universal, it emphasized coherence, locality and 

pragmatic robustness. This development marked a paradigm shift from an ideal and 

formal purity to a real-world applicability. 

       The unity of these heterogeneous systems did not lie in their sharing of some 

set of axioms so much as their shared philosophical standing that logic was not 

universal in a strict metaphysical sense but situated and purpose relative. This did not 

make logic arbitrary; instead, this was a subtle observation that various spheres of 

research rely on different logical instrumentation. Logic was not something fixed, 

something permanent but a toolbox in which a given system applied to a certain type 

of problem, a particular conception of truth, or a specific ontological commitment. 

The move to non-classical logic also carried with it the re-interpretation of logic itself. 

Such thinkers as Susan Haack, Dag Prawitz, and Michael Dummett encouraged a 

proof-theoretic and an inferential turn, according to which logic is to be understood 

not simply in terms of truth conditions but rather in terms of the rules of inference, 

structure of justification and discourse norms. An example is Dummett, who 
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associated logical meaning with verification, suggesting that the meaning of a 

statement is defined by its employment in reasoning, a view that aligns with 

constructive and linguistic approaches to meaning (Dummett, 1975). 

      In the meantime, dialogical logicians approached reasoning as a social-

linguistic game between an advocate and an opponent and shifted the emphasis from 

static truth to dynamic interaction, which affected the argumentation theory and 

debate modeling (Clerbout, 2022). Meanwhile, John Etchemendy delivered a critique 

of the model-theoretic approach to classical logic, citing the lack of any connection 

between syntax and semantics while challenging the idea that validity is purely about 

truth-preservation across all models (Etchemendy, 1990). 

These developments tangibly influenced the modern discussions of logic, 

language and AI, notably those in the fields of explainable AI, natural language 

understanding and multi-agent systems where the notions of meaning, inference, and 

context fail to be characterized solely in terms of static truth conditions. The net effect 

is a more realistic and qualified perspective on logic, not only as a system of formal 

calculus, but as an instrument of human thought, linguistic application, and 

computational intelligence. These studies continue to confirm the belief that logic 

transcends a merely mechanical and fixed calculation. On the contrary, logic 

embodies and reflects an evolving human understanding that is historically embedded, 

linguistically structured and philosophically contested. Non-classic logic does not 

overturn logic itself but advocates a radical exploration and potential expansion to 

make it dynamic, plural, and adaptive.  

The Ontology of Logic and Heidegger’s Concept of ‘Thrownness’ 

       Logic, in its essence, presents itself as something that transcends individual 

reference or negotiation. To reduce logic to a mere relational construct, based solely 

on inter-subjective agreement, as if two individuals agreeing that 2+2=5 makes it 

logically valid, is to undermine the very nature of logic. Such a position collapses into 

anti-logic, stripping logic of its normative force. Conversely, if we isolate logic from 

any relational or contextual framework and declare it to be purely absolute and self-

standing, we risk pushing it into a domain of sterile abstraction, devoid of existential 

relevance. In both extremes, we encounter a paradox—either logic becomes arbitrary 

or it becomes inaccessible. 

     The dilemma between absolute objectivity and the radical relational nature of 

logic can only be resolved by reflecting upon the nature of human existence and its 

relationship with logic itself through the phenomenological tradition of Husserl and, 

more crucially, of Heidegger. It requires shifting the focus from the objective 

“ontology of logic” to Dasein’s mode of determination. When we understand logic 

without detaching observers from their surroundings and by recognizing their 

thrownness in an already meaningful world, logic emerges as both relational and real 

in the shared structures of being revealed through Dasein. In his Being and Time, 
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Heidegger asserts: “Dasein finds itself thrown into the world, and this thrownness is 

not a matter of fact, but a mode of being.” (Heidegger, 1962). 

   In this ‘thrown’ condition, a human being does not begin as a tabula rasa 

(blank slate) (Locke, 1690) he is necessarily embedded within a world of significance, 

tradition, and inherited intelligibility. Logic, then, is not something man creates ex 

nihilo or invents, nor something he merely adopts externally; it is part of the world 

into which he is ‘thrown’ and through which he comes to understand Being. Logic is 

not independent of man, yet it is not arbitrarily subjective either. It co-emerges with 

human existence. Dasein, in its relational constitution, uncovers and articulates logic 

from within the world it inhabits. Thus, logic belongs to this uncovering process and 

it is the way human beings come to be understood in their structure and relations. 

      The conclusion is that logic is neither something transcendentally imposed 

from some external source nor a conventional aggregate is its absolute source; it is a 

mode of world-disclosure about Dasein who continues to discover himself in a 

structured, meaningful world. According to Heidegger: “Understanding of being is 

itself a determination of Dasein’s being.” (Heidegger, 1962) Logic is, therefore, a 

structure of intelligibility determined with and through Dasein’s engagement with the 

world; it is one determination among many others. 

      In conclusion, the apparent conflict between the objective ontology of logic 

(as defended by realists like Frege) and the relational or conventional view (as 

proposed by Wittgenstein or Quine) can be resolved by considering Heidegger’s 

existential ontology. The real issue is not about the essence of logic but about our 

interpretation of human existence. If we conceive of man as Heidegger does—not as 

an isolated rational agent but as a being-in-the-world whose very nature is to interpret, 

relate, and disclose—then logic can be seen as a co-constitutive feature of human life. 

It is neither merely discovered nor simply invented; it is disclosed within the lived 

world. 

Primary Sources 

• Aristotle, Prior Analytics – This is a primary text on syllogistic logic. 

• Immanuel Kant, Critique of Pure Reason – A rigorous work of Kant on 

transcendental logic.  

• Gottlob Frege, Begriffsschrift – A foundational text on modern quantification 

logic. 

• Ludwig Wittgenstein, Philosophical Investigations – A critique of classical logic 

in favor of rule-bound language-games. 

• W.V.O. Quine, Word and Object – It is a thesis on the relational nature of logic.  
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Secondary Sources 

• Michael Dummett, The Logical Basis of Metaphysics – explores the effects of 

metaphysical arguments. 

• Saul Kripke, Naming and Necessity – examines how logic affects metaphysical 

arguments. 

• Susan Haack, Philosophy of Logics – A literature review on theories of logical 

truth. 

Online Resources 

• Stanford Encyclopedia of Philosophy: Articles on “Logic and Ontology,” 

“Frege’s Logic,” “Kant’s Philosophy of Logic,” “Wittgenstein’s Philosophy of 

Mathematics.” 

These references offer pathways for foundational study and contemporary 

research, accommodating diverse philosophical and practical interests. 

Epilogue 

Logic remains, as it always has been, a fundamental and open issue in 

philosophy from classical antiquity to the contemporary world. Whether and how 

logic exists remains one of the fundamental philosophical questions that links 

metaphysics, epistemology and more practical fields such as mathematics and 

computing. Moreover, there is on-going discussion about whether or not logic is 

discovered or invented and this discussion is founded on basic oppositions regarding 

truth, reason, and reality. Realists posit that logic is innate and grounded in the outside 

world, while conventional thinkers argue that it is a mere social construct that is tied 

to certain practices and the use of language and is capable of empirical update. Logic 

not only applies to theorizing but its impact can be observed in the practical 

applications of logical frameworks in artificial intelligence and quantum computing.  

 In the final analysis, the ontology of logic transcends the boundaries of 

disciplinary specialization and forces one to think of mathematics and logic as a 

universal system within the messy confines of human cognition and culture. As new 

areas of hybrid interdisciplinary applications emerge in areas such as computer 

science, law, or the making of scientific claims, there is a constant inclination to 

reclaim the fundamental nature of logic and its resilience as the engine of reason and 

as a mirror that reflects the ontological potential and challenges of rationality.  

 This study bridges divides between modern and historical debates, 

highlighting less-explored intermediate regions, including but not exclusive of 

Aristotle’s immanent reason. However, the limitations of this study are its 

overwhelming focus on Western philosophical traditions, neglecting any discussion 

about non-Western logic, positive traditions, or contemporary developments like 

quantum and fuzzy logic, interdisciplinary methods and formal modeling. These gaps 
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invite future researchers to explore and investigate cross-cultural and non-classical 

logic, which need to be integrated with insights from AI, cognitive science, and 

neuroscience for a deeper comprehension of logic’s ontological status. 
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