Theorem 1.2 There are inﬁnitcl}/ many primes. (/
in Euclid’s Elements, Book IX, Proposition 20.)
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Proof Suppose there are only finitely many distinct primes, say pi, p2, ..., Pn-

Let M = pyps--- pn-+ ). Then M is an integer, and so there exists a prime that
divides M. Thus some p; divides M. But p; divides pp> - - - p,. Therefore,

pi divides 1, which is a contradiction. |
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Proposition 1.6 Let A, B, and C be sets. Then
. AUA=Aand ANA = A;

2. AUB=Aand ANV =W

3. ACAUBand AN B C A;

4
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. AUB=BUAand AN B = BN A (commutative property);
CAUBUO =(AUB)UCand AN(BNC) = (AN B)NC (associative
property);
6. AUBNC)=(AUB)N(AUC)and AN(BUC)=(ANB)U(ANC)
(distributive property):
7. Ac Bifandonlyif AUB =Band A C Bifandonlyif AN B = A. —

— | Proposition 1.7 Let A, B, and C be sets. Then B
I. A\=Aand A\ A = N
- 2. DeMorgan’s Laws:
AN(BNC)=(A\B)U(A\C)
and
A\N(BUC)=(A\B)N(A\(C).

S Dc}vlor_gan’s Laws are generally remembered as stating that the comple-

e Sumo
—] A\ (BUC)=(A\B)N(A\C).
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