More tutorial at www.LittleDumbDoctor.Com

Some questions on the exam may ask you to state definitions or theorems.

Practice Problems

1.

For a set A let P(A) be the set of all subsets of A (called the power set of
A). Show that if A and B are sets such that P(A) C P(B), then A C B.

. For each subset of R x R below decide whether or not it determines a function

R — R. If it does, is the function one-to-one? Is it onto?
(a) o ={(a,b)) eRxR |V —a?>=1, b<0},
(b) 7={(a,b) ERXR|V? —a®*= -1, b > 0}.

. Let f: A — B be an arbitrary function. Prove that

(a) if f is one-to-one and g, h: C' — A are such that fog = foh, then g = h.
(b) if f is not one-to-one, then there exist functions g, h: Zy — A such that
fog= fohand g# h.

. Show that if f: A — B is a bijection and g: B — A is a function such that

fog=1p, then g = f1.

. Let ~ be the relation on the set RT x R defined by

(a1,as) ~ (by,by) if and only if a1by = aqb;.

(a) Prove that ~ is an equivalence relation.

(b) Visualizing the elements of RT x R as points in the first quadrant, give
a geometric description of the partition corresponding to ~.

(¢) Find a function with domain R™ x R™ whose kernel is ~.

. Let r, s € R, and define an operation * on R by zxy = rx+ sy for all z,y € R.

For which r, s € R is the operation * (a) commutative, (b) associative?

. Show that the function ¢: R, — Ry, defined by ¢(z) = 2z for all z € R is an

isomorphism of (R, +,) with (Roy, +2.).

. TRUE or FALSE? Justify your answer.

(a) If f,g: A — A are functions such that fog =14, then f =g~ L.

(b) If f,g: A — A are functions such that f o g = 14, then g is one-to-one.

(c) (S,*) 2 (S, %) if there exists a function ¢: S — S’ that is not an iso-
morphism between (S, *) and (S, *').
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