HW §3.4 Numbers 2,4,5,8,18,20
2.

theorem 1. Suppose AC B and ACC. Then AC BNC.

Proof. Suppose A C B and A C C. Let x be arbitrary. Suppose x € A. Since
ACB,z€ B. Since ACC, x € C.Since x € Band x € C, x € BNC. Since
x was arbitrary, A C BN C. O

4.
theorem 2. If AC B and A¢ C, then B¢ C.

Proof. Suppose A C B and A ¢ C. Then, we can find z¢ so that zo € A
and g ¢ C. Since 29 € A and A C B, zy € B. Since 29 € B and zg ¢ C,
B¢ C. O

5.
theorem 3. If AC B\ C and A+# 0, then B¢ C

Proof. Suppose A C B\ C and A # (). Since A # (), we can find zy € A. Since
ACB\C, zoe B\C. Thus, 29 € B and z¢ ¢ C. Thus, B¢ C. O

18.

theorem 4. Suppose F and G are families of sets. Then (UF)N(UG) C U(FNG)
iff VAe FYBe G(ANB CU(FNG).

Proof. Suppose (UF) N (UG) CU(FNG). Let A € F be arbitrary. Let B € G
be arbitrary. Let x be arbitrary. Suppose x € AN B. Thus, x € A, so z € UF.
Thus, z € B, so x € UG. Thus, z € (UF) N (UG)so, because (UF) N (UG) C
UFNG), x € UF NG). Since x was arbitrary (AN B C U(F NG). Since A
and B was arbitrary VA € FVB € G(AN B CU(F NG).
Suppose that VA € FVB € G(AN B C U(F N G). Let z be arbitrary. Suppose
€ (UF) N (UG). Then we can find A € F so that x € A. We can also find
B € Gsothat z € B. Thus, z € ANB. Since VA € FVB € G(ANB C U(FNG),
x € U(FNG). Since x was arbitrary, (UF) N (UG) C U(F NG). O

20.
a.

theorem 5. Suppose F and G are sets. Then, (UF)\ (UG) CU(F\ G).

Proof. Suppose F and G are sets. Let = be arbitrary. Suppose x € (UF)\ (UG).
Then we can find A € F with € A. Suppose A € G. Then, € UG, which it is
not. Thus, A ¢ G. Thus, A € F\ G, thus € U(F \ G). Since x was arbitrary,
(UF)\ (UG) CU(F\G). O



b. The proof argues that because there is an A € G with ¢ A, it must
follow that « ¢ UG. However, in order to show that = ¢ UG we must show that
forall Ac G, x ¢ A.

c.

theorem 6. U(F \ G) C (UF)\ (UG) iff VA € (F\G)VB € G(ANB #0).

Proof. Suppose U(F\G) C (UF)\(UG). Let A € (F\G) be arbitrary. Let B € G
be arbitrary. Suppose € A. Then, z € U(F\G). Since U(F\G) C (UF)\ (UG),

€ (UF)\ (UG). Since B € G, x ¢ B. Thus, since x was arbitrary, AN B = {).
Suppose VA € (F\ G)VB € G(AN B # 0). Let z be arbitrary. Suppose = €
U(F\G). Then we can find A € F\G) so that z € A. Thus, z € UF. Let B€ G
be arbitrary. Suppose x € B. Then, z ¢ B since AN B = (. Thus, = ¢ UG.
Thus, z € (UF) \ (UG). Since = was arbitrary, U(F \ G) C (UF) \ (UG). O

d. Let A = {a} and B := {a,b}. Let F = {A,B} and G = {A}. Then,
U(F\ G) = {a,b}. On the other hand, (UF) \ (UG) = {a}.



