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MATH 347 — Introduction to Proofs — Spring
2022

Lecture 1: Introduction to the Course

Lee DeVille
Department of Mathematics

University of Illinois
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A potentially incomplete list of the topics of this course

1 You will learn how to prove mathematical statements.
2
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What is a proof?

A (mathematical) proof is an argument designed to convince
someone else that a certain mathematical statement is true.
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How we’d like to think a proof works
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How a proof works

Note: your first draft is almost never the same as your final draft!
Draft, revise, rewrite, rethink!
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Example 1

Conjecture: n2 + n is always even
n 1 2 3 4 5 6 7 8 9 10

n2 + n 2 6 12 20 30 42 56 72 90 110
Sure seems to always be even... is this a proof??

Proof:
1 n2 + n = (n + 1)n.
2 n, n + 1 are two consecutive numbers.
3 Therefore one is even and one is odd.
4 Fact: odd * even = even.
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Definition of Definition?

Question
What is a definition? Like, what is the definition of “definition”?

Types of definitions

Intensional/analytic/essential — give necessary and
sufficient conditions for when the term applies;

genus and differentia — first give a family (genus) in which
the object sits, and then give criteria that differentiate it from
other members of the family
axiomatic/algorithmic — give a set of rules and an algorithm
to generate all objects that satisfy the definition

Extensional/examplar — list the objects that satisfy the
definition;

ostensive — give examples so that the listener infers the idea
enumerative — the list is the definition!
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Examples

G & D: A prime number is a number divisible only by itself
and one.
Algorithmic: A perfect square is any number that is the
square of an integer.
Ostensive: Let S be the set of numbers:

S = {1, 1/4, 1/9, 1/16, 1/25, . . . }.

Enumerative: The schools in the Big Ten are: Illinois,
Wisconsin, Michigan...

ok, now to the class activity...
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