Day 20

Chapter 8: Proofs involving sets

Vocabulary

- Proof that x € A - Proofthat AC B
- Proofthat A=B

Review of Sets: Main definitions from Chapter 1
e Defn. AXB = {(x,y): x€EA, yEB}

Defn. AUB = {x : (x€A)V (x €B)}

Defn. ANB = {x : (x€A) AN (x € B)}

Defn. A=B = {x : (x€A) AN(x £ B)}

Defn. A = U - A

Defn. P(A)={X : X € A}

How to prove a € A.
Show that the given object « satisfies the definition of the set A.

Example. a. If a={2,12,17} and A={X € P(N) : |X| =3}, thenprove a € A.
b.If C={3x'+2:x€EZ},thenprove ~22€ C.

How to prove A € B
To prove A € B, prove the statement: if a € A, then a € B.

Direct Proof Contrapositive Proof

Proof. Suppose a € A. Proof. Suppose a £ B.
Therefore a € B . Therefore a & A.

Thus a € A implies a € B, Thus a € B implies a € A, and
andso ASB. so ASB.

Example 8.5. Provethat {x € Z: 18x} S {x€Z : 6[x}




Example 8.8. Prove that if A and B are sets, then P(A) UP(B) € P(AUB).

Example 8.9. Suppose that A and B are sets. If P(A) € P(B) then AS B.

How to prove A=B
Proof.

[Prove A € B .]
[Prove B € A ]

Therefore, since A € B and B € A, it follows
that A=B.

Example 8.12. Givensets A,Band C, prove Ax (BNC)=(A*xB)N(AxC).
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