Problems #1, Math 4209, Dr. M. Bohner. Jan 17, 2018. Due Jan 24, 2 pm.

1. Let A, B, C C X be sets. Prove the following:
(a) (ANB)UC =(AUC)N(BUC);
(b) AC B < A° D B¢
(c) AUB=A < B C A;
(d) (AUB)*=A°NB° and (AN B)* = A°U B°.
2. Let f: X — Y be a function. Assume A, A1, A, C X and B, B;,By C Y. Compare

each of the following two sets (i.e., put either an “=" or “C” or “D” in between,

whichever “is the best”) and prove your claim.

(a) f(A1UAg) and f(Ar) U f(A2);
(

b) (Al N AQ) and f(Al) N f(AQ)

(c) f7H(B1U By) and f~H(By) U f~(Ba);

(d) f~(ByN By) and f~'(By) N f~1(B);
) f

(e) f7H(f(A)) and A;

() f(f7(B)) and B.

3. Let X,Y be sets and f: X — Y. Prove that the following are equivalent:
(a) f is one-to-one on X;

(b) f(A\ B) = f(A)\ f(B) for all A,B C X;

(c) f7Yf(E)) =E for all E C X;

(d) f(ANB) = f(A)N f(B) for all A,B C X.



