Problem Set 2 Set Theory & Topology Due 1/29/16

You are expected to do the following problems to a high standard (i.e., at least well enough
to be published in a textbook) for full credit.
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If A and B are setsand A = B, then A — B = @.

. If Aand B are setsand A — B = @, then A = B.
. If both A and B are the empty set, then A X B = @.

If Aand Baresetsand AXB =@, then A = @ and B = @.

. If A,B, and C are sets, then A — (B-C) = (A - B) - C.
. If Aand B are subsets of Xand ANB # @, then B € X — A.

. Let {A, : @ € A} be an indexed collection of sets. If ({A, : @ € A} = @, then for any

distinct a and fin A, A, N Ag = @.

Let {A, : @ € A} be an indexed collection of sets. If for any distinct a« and  in A
AuNAg =2, then {A,:a € A} = @.

. If f: X — Yisafunction and f(x;) = f(x), then x; = x,.

If f: X — Y is a one-to-one function and f(x;) = f(x2), then x; = x,.

If f : X — Yisa function and V is a nonempty subset of Y, then f~'(V') is a nonempty
subset of X.

If f: X - Y is an onto function and V is a nonempty subset of Y, then (V) is a
nonempty subset of X.

The inverse of the inverse of a one-to-one onto function is the original function.

Let f : X = Y be a function and let A and B be subsets of Y. If f~1(A) = f~(B), then
A = B.

If f : X — Yis a function, then f(X) =Y.

If f: X — Yisonto, then f(X) =Y.

Inverse images of sets are only defined for one-to-one functions.

If f: X — Y is a function, then f~(Y) = X.

If f: X — Yisa function and U and V are subsets of X, then f(UNV) = f(U)N f(V).
If f: X — Yisa function and U and V are subsets of X, then f(UN V) C f(U)N f(V).



