MATH 215 Summer 2009 Radford

Written Homework #6 (REVISED)

Due at the beginning of class 07/24,/2009

1. Let A, B, and C be sets.
(a) Prove AﬂBQAﬂCandAUBQAUCimplies.

(b) Use part (a) to show that ANB=ANC and AU B = AU C implies .

2. Let f: X — Y and ¢ : Y — X be functions which satisfy gof = Ix. Prove that f is
injective and g is surjective.

3. Let f:[1/2,00) — [~1/4,00) be defined by f(z) = 2% — x for all z € [1/2, c0).

(a) Show that f is injective.

(b) Show that f is surjective.

(c) Find f~1.

4. Let f: X — Y be a function and Gy € X x Y be its graph. Show that f is bijective if
and only if G = {(y,z) | (v,y) € Gy} is the graph of a function. [Hint: You may use the
fact that G C X x Y is the graph of a function if and only if (a) Vz € X, Iy € Y, (x,y) € G
and (b) (z,y), (x,y’) € G implies y = ¢/'.

5. Let U be a universal set and A, B C U. Recall that xp = 0, xy = 1, and ya = xp if
and only if A = B.

(a) Complete the table

veA zeB | xa®) xp) xanp(r) xalr)xs(z)
T T 1 1

T F 1 0

F T

F F

and explain how it proves that xanp = xaXB-

(b) Complete the table
reA ze€B|xalr) xslr) xauvs(®) xalz)+ xs(x)— Xanp(2)

T T 1 1
T F 1

F T

F F

and explain how it proves that xaup = X4 + XB — X4nB-



