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Early developers

1 Parmenides of Elea (circa 540 BCE) was an early philosopher who played a role
in the development of logic. He used step-by-step reasoning to reach
conclusions. He introduced the Law of Noncontradiction: a proposition and its
negation cannot be both true.

2 Zeno of Elea (circa 490 BCE) was a student of Parmenides. Zeno is famous for
his paradoxes and for introducing Reductio ad Absurdum. (Proof by
Contradiction.)

3 Socrates (469 BCE) developed the “Socratic Method” of breaking down
complex ideas and exposing contradictions by question-and-answer debate.

4 Plato (428 BCE) refined the “Socratic Method” into the “Dialectic”. Rather
than poke holes in another person’s argument, he tested competing ideas to
determine truth.

5 Aristotle (384 BCE) is called the “Father of Logic”. It is said that he was
prompted to develop logical ideas to push back against the influence of the
Sophists. (The Sophists were travelling teachers who sold their abilities. They
taught that truth was relative, and they taught their students to be able to argue
both sides of any issue.)
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Our goals

1 Many human beings want some path to certainty.

2 We will want to be able to reason about some kinds of “Things”.

3 We need a Language that allows us to make statements about our Things.
4 We need a way to assign Truth to Statements that are written in our

Language about our Things.

5 Once we know how to assign Truth to Statements, we need to analyze
how Truth is preserved in Deductions.
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Examples: ⟨Things; Language elements⟩

Example 1. (The natural numbers)
N = ⟨{0, 1, 2, . . .}; 0, S(x), +, ·⟩.

Example 2. (A plane geometry)
P = ⟨P, L; I⟩.

Example 3. (A family tree)
T = ⟨Family members; Parent(x, y)⟩.

Example 4. (Pet ownership)
O = ⟨People, Pets; Ownership(x, y)⟩.

Example 5. (Acquaintance graph)
A = ⟨People; Acquaintance(x, y)⟩.

Example 6. (Sets)
V = ⟨Sets; ∈⟩.

Exercise! What symbols do we need to add to our language to be able to write or
speak about these Things?
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