Day 17

Chapter 6

Vocabulary

- contradiction

- proof by contradiction

contradiction.

Definitions & Theorems
e Definition. A statement which cannot be true (all rows in the truth table are False) is called a

e Definition. A real number x is rational if x = { for some a,b € Z.
A real number x is irrational if it is not ratlonal that is if x # for every a,b € Z.

Theorem. Every natural number greater than 1 has a unique factorlzatlon into primes.
Theorem. (Euclid’s Lemma). Suppose p is a prime and a,b € Z . If plab, then pla or p|b.

Proposition. If a,b € Z then a*> —4b +#2.

Outline for Proof by Contradiction
Proposition. P.
Proof. Suppose ~ P

Therefore C A~ C .

Theorem. The number \/5 is irrational.

Theorem. The number \/7 is irrational.

Theorem. The following numbers are irrational:

a) V15 b) V21

c) V12 d) V18

Notes on Using Proof by Contradiction
e To prove a statement of the form P => Q using contradiction:
Start by assuming P A~ Q (and then prove C A~ C).
e To prove a statement of the form VxP (x) using contradiction:
Start by assuming Jx ~ P(x) (and then prove C A~ C).

Proposition. If a,b € Z then a> —4b #2.
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