A Study of the Thought of Friedrich Ludwig Gottlob Frege

Chapter 1: Friedrich Ludwig Gottlob Frege
1.1 Frege’s Philosophical Background and Influence

Friedrich Ludwig Gottlob Frege was a renowned German mathematician, logician, and
philosopher. He is widely regarded as a founding figure in both mathematical logic and analytic
philosophy.

Frege’s philosophical and logical theories center on distinguishing the logical from the
psychological, and the objective from the subjective. He asserted that truth is objective and non-
psychological, and that concepts and relations are abstract entities—objects of logic and
mathematics—which ensure the objectivity of both fields. His logic investigates the validity of
proof, which he saw as foundational for the existence of mathematics.

1.2 The Concept of a “Purely Thought-Based Language”

Frege developed a conceptual notation system that laid the groundwork for predicate calculus.
His 1879 work Begriffsschrifi (Conceptual Notation) is considered the first modern system of
predicate logic. Frege believed this symbolic system could make the structure of logical thought
visually explicit. He rejected the linear layout of written language and instead emphasized that
Begriffsschrift revealed the inherent structure of logic.

Despite its theoretical significance, Frege encountered difficulties in promoting his notation.
Teaching Begriffsschrift required verbal explanations, leading to a bifurcated argumentative style
in which symbols and speech intertwined. Students often learned silently by observing symbols,
but these remained inseparably linked to spoken language.

1.3 Criticism of Natural Language

Frege criticized natural language for its logical imperfections and argued for a logically perfected
language like his conceptual script. According to his philosophy of language, every linguistic
expression has both a sense (Sinn) and a reference (Bedeutung): the sense is the mode of
presentation, while the reference is the object itself.

In natural language, quantification is typically expressed using terms like “everything” or
“something.” In contrast, Frege’s logical notation uses variables (e.g., x) and quantifiers such as
“for all x” or “there exists an x” to bind those variables precisely.

He viewed natural language as inherently vague and contradictory, which could lead to
misunderstandings, particularly in logic and mathematics. Therefore, he proposed a more precise
and consistent language for use in such domains—one that became the foundation of modern
logic.



Frege’s work marked a revolutionary break from Aristotelian tradition and profoundly
influenced subsequent philosophers of logic and language.

Chapter 2: Frege’s Analytic Philosophy
2.1 Ontology of Logic

Frege’s logical ontology was rooted in his belief that logic consists of a set of logical entities,
such as functions, value ranges, and truth-values (truth and falsehood). He considered these to be
objectively real and distinct from both the physical and mental worlds.

His major project was to demonstrate that arithmetic could be derived from logic—a goal that
led him to develop the first complete system of predicate logic. His logic was groundbreaking,
marking a clear departure from classical Aristotelian logic and laying the groundwork for
modern logic.

Frege invented quantificational logic and created the first fully axiomatized system, complete for
both propositional and first-order logic, while also addressing higher-order logic. His theory of
meaning—especially the distinction between sense and reference—was foundational in
semantics and philosophy of language.

In the philosophy of mathematics, Frege was a leading proponent of logicism—the view that
mathematical truths are ultimately logical truths. He argued forcefully against opposing views
such as psychologism and formalism. His book The Foundations of Arithmetic is a pioneering
work of logicism.

2.2 Anti-Psychologism

One of Frege’s most influential stances was his opposition to psychologism—the belief that logic
is based on psychological processes of human thought. Frege rejected this view, arguing that the
laws of logic are independent of human mental processes. This became known as anti-
psychologism.

His anti-psychologism had significant implications for the philosophy of mathematics and logic,
promoting the view that these disciplines are grounded in objective logical relations, not in
subjective mental states.

2.3 The Father of Analytic Philosophy

Frege's analytic philosophy emphasized logic as the foundation for understanding meaning and
truth. He believed that logical analysis was essential for resolving philosophical problems and
clarifying linguistic assertions. This emphasis is most evident in The Foundations of Arithmetic,
where he sought to provide a logical foundation for mathematics.



Understanding Frege’s analytic philosophy requires an exploration of his philosophy of
language. He maintained that expressions have both sense (Sinn) and reference (Bedeutung). The
sense 1s the meaning associated with an expression, while the reference is the actual object or
concept referred to. For instance, in the sentence “Socrates is mortal,” the sense involves the
concept of mortality attributed to Socrates, while the reference is the historical person Socrates.

Frege argued that the sense of an expression determines its truth conditions, while its reference
enables us to understand the object or concept being discussed. This distinction is central to
Frege’s thought, as it allows for a deeper analysis of the relationships between language, thought,
and reality.

Frege's ideas about meaning are especially relevant in the philosophy of mathematics. He viewed
mathematical statements—such as “2 + 2 =4” or “5 is prime”—as analytic truths, meaning their
truth arises solely from the meanings of their terms. For Frege, mathematical truths are necessary
and universally valid because they are based on logical and conceptual relations.

Another key aspect of Frege’s philosophy of language is his theory of proper names. He argued
that proper names function as “meaningless signs” in themselves. Unlike general terms like “cat”
or “table,” which carry meaning, proper names derive their sense from their contribution to the
proposition in which they appear.

He illustrated this with the distinction between “Hesperus is Phosphorus” and “Hesperus is
Hesperus.” Though both are true and refer to the same celestial body, the cognitive significance
differs due to the different senses associated with the names. Thus, even when reference is the
same, the sense may vary, producing different cognitive values.

Frege also developed a theory of quantification and formal treatment of generality. He
introduced quantifiers such as “for all” (V) and “there exists” (3) to express generalizations in a
precise and systematic way.

For example, the statement “All cats are mammals” can be formalized using the universal
quantifier: (Vx)(Cx — Mx), where Cx stands for “x is a cat” and Mx for “x is a mammal.” This
formalism allows for more rigorous logical analysis.

Frege’s contributions to logic profoundly shaped the development of formal logic. His predicate
calculus became the foundation of mathematical logic and, subsequently, analytic philosophy.

His influence extended beyond logic, language, and mathematics to the philosophy of mind and
epistemology. He raised questions about the nature of concepts, the distinction between sense
and reference, and the relationship between mental states and objective reality.

A key contribution to the philosophy of mind was his theory of thought (Gedanken). Frege
argued that thoughts have an inherent sense, which constitutes their cognitive content. This sense
allows thoughts with the same reference to differ in meaning—for example, “Hesperus is
Phosphorus” and “the evening star is the morning star” express the same truth but differ in
cognitive significance.



Frege's philosophy of mind also challenged psychologism by maintaining that logic and
mathematics have an objective nature, independent of individual mental states. According to
Frege, logic and mathematics deal with objective truths that exist independently of subjective
experience.

To illustrate this, consider the proposition “2 + 2 = 4. Its truth holds regardless of anyone’s
belief or feelings. The objectivity of logic and mathematics is thus immune to changes in
individual experience.

Friedrich Ludwig Gottlob Frege’s analytic philosophy encompasses a wide array of influential
ideas across logic, philosophy of language, philosophy of mathematics, and philosophy of mind.
His emphasis on logical analysis, the distinction between sense and reference, and the
formalization of language had a profound impact on the development of analytic philosophy and
formal logic. By grounding philosophy in a rigorous and systematic method, Frege aimed to
establish a new foundation for philosophical inquiry.
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