Chapter 4

Vocabulary
- theorem - parity
- proof - divides
- definition - divisor
- proposition, lemma, corollary - multiple
- even - direct proof
- odd

Definitions

e A theorem is a statement that is true, and has been proved to be true.

e A proof of a theorem is a written verification that a theorem is definitely and unequivocally
true.

e A definition is an exact, unambiguous explanation of the meaning of a mathematical word,
phrase, or symbol.

o Words that mean the same thing as “theorem”, but are used in special ways:

O A statement that is true (and proven), but is not as significant as a theorem is
sometimes called a proposition
o A lemma is a theorem whose main purpose is to help prove another theorem (a “little
theorem, used along the way”)
o A corollary is a result that is an immediate consequence of a theorem or proposition
(“a little something extra, that we get for free, having completed the theorem”)
Mathematical Definitions & Facts

e Definition. An integer n is even if n = 2a for some integer a € Z.

e Definition. An integer n is odd if n =2a + 1 for some integer a € Z.

e Definition. Two integers have the same parity if they are both even or both odd. Otherwise
they have opposite parity.

e Definition. Suppose a and b are integers. We say that a divides b, written alb, if b = ac for
some ¢ € Z. In this case we also say that a is a divisor of b, and that b is a multiple of a.
Definition. A natural number » is prime if it has exactly two distinct positive divisors, 1 and 7.
Definition. A natural number # is composite if it factors as n = ab where a,b > 1.

e Fact. Suppose a and b are integers. Then so are a+b, a-b, and ab.
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