HW §3.7 Numbers 2,3,5,8

theorem 1. Suppose A and B are sets. Then, P(A\ B)\ (P(A)\P(B)) = {0}.

Proof. Suppose A and B are sets. Then, ) C A\ B. Thus, ) € P(A\ B). Since
P CAand 0 C B, ) € P(A) and 0 € P(B). Thus, @ ¢ P(A) \ P(B). Thus,
0 e P(A\ B)\ (P(A)\ P(B)). O

3.

theorem 2. Suppose A, B and C are sets. Then, the following are equivalent:

1. (AAC) N (BAC) = 0
2. ANBCCCAUB
3. ANC C AAB

Proof. 1=2: Suppose (AAC) N (BAC) = 0. Let z be arbitrary. Suppose
x € AN B. Suppose z ¢ C. Then, x € AAC, since xz € A\ C. Similarly,
z € BAC. Thus, z € (AAC) N (BAC) = () which is a contradiction. Thus,
x € C. Since x was arbitrary, AN B C C.

Again, suppose (AAC) N (BAC) = 0. Let x be arbitrary. Suppose z € C.
Suppose ¢ AU B. Then z ¢ A, thus x € AAC. Also, x ¢ B, so x € BAC.
Thus, z € (AAC)N(BAC) = 0, a contradiction. Thus, z € AU B. Since = was
arbitrary, C C AU B.

2=3: Suppose AN B C C C AU B. Let x be arbitrary. Suppose z € AAC.
Suppose = ¢ AAB. We then have two possibilities:

Case 1: * ¢ AU B. Then, since x € AAC, x € C. But this contradicts
C CAUB. Thus, z € AUB.

Case 2: € ANB. Thenz € C, thusx € ANC. But x € AAC,s0ox ¢ ANC
which is a contradiction. Thus, z ¢ AN B. Thus, in either of the two possi-
ble cases implied by supposing © ¢ AAB, we arrive at a contradiction. Thus,
x € AAB. Since z was arbitrary, AAC C AAB.

3=1: Suppose AAC C AAB. Let x be arbitrary. Suppose x € AAC. Then,
x € AAB. Suppose € A. Then, z ¢ B and « ¢ C. Thus, z ¢ BUC, so
x ¢ BAC. Suppose x ¢ A. Then, x € B and z € C. Thus, x € BN C. Thus,
x € BAC. Since z was arbitrary,(AAC) N (BAC) = 0. O

5. There is a typo in the book in this problem. So, I've eliminated it as a

required problem.
8.



theorem 3. Suppose
lim f(x) = L.
Then,
lim 7f(z) = 7L.
Proof. Suppose
lim f(z) = L.

r—c

Let € > 0 be arbitrary. Then we can find § so that if

|z —c| <o
then
|f(x) — L| <¢€/T.
Thus, so that
[7f(xz) —TL| <

Since € was arbitrary we have that

lim 7f(z) = 7L.
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