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Ceneral directions: Read each problemcarefully and do exactly
what is requested. Show all your work neatly. Use conplete
sentences and use notation correctly. Mke your argunments and
proofs as conplete as possible. Renenber that what is illegible
or inconprehensible is worthless. Show ne all the magic on the

page.

1. (10 pts.) Construct the truth tables for each of the
foll owi ng conpound propositions in the space provided:

(a) -p-q

(b) =(p - q)

2. (5 pts.) Suppose p and g are propositions. Wat is the
di fference between "p - gq" and "p = q"?

3. (10 pts.) Wite the contrapositive and converse of the
statenent, "If horses have w ngs, then the Pegasus needs
dramam ne, " and | abel these unanbi guously. Which of these fails
to be equivalent to the original statenment?
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4. (15 pts.) Let F(x,y) be the statement "x can fool y". The
uni verse of discourse is all people. Use quantifiers to express
each of the follow ng statenents

(a) There is soneone whom Frodo can f ool

(b) Gandalf fools everyone.

(c) The only person Frodo can fool is hinself.

5. (5 pts.) Determ ne the truth value of each of the
followi ng statenents if the universe of discourse of each
variable is the set of natural nunbers, N ={0,1,2,...}.

(a) (X)(y)(x +y =Yy)

y)

(b) (Ix)(Ly)(x +y

6. (5 pts.) If Ais a countable set and B is an uncountabl e
set, nmust A - B be countable? Briefly explain.
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7. (15 pts.) Suppose A = {[0,{0},2} and B = {2,3}. Then

Al B =
A x B =
|PCA | =
8. (5 pts.) Suppose A and B are subsets of a universal set U.
Show that A- B=0 - A0 B.
[ H nts: (1) x € A x 00> .

(2) A- B =100 x( X € A- B - X 0). The
contrapositive of the inplication within the p arent heses here is
useful in dealing with the ellipsis in hint #1.]

9. (5 pts.) If f:X 5 Yis a function, f* nay be used to denote
two quite different things. Wat are they? [Use conplete
sent ences. ]
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10. (15 pts.)
the formula f(
B = {xeR| -1 <
the foll ow ng.

uppose that f:R - Z is the function defined by
= [ x|, and suppose that A = {xeR| -3 < x < 3} and

S
X)
X < 1. Using appropriate notation, give each of

f+({1,3}) =

11. (5 pts.) What is the value of the follow ng sumof terns of
a geonetric progression? [Hint: You may wish to re-index the
varm nt. ]

8 .
2 2
j=1

12. (5 pts.) Suppose g:A - B and f:B - C are functions. Prove
exactly one of the follow ng propositions. Indicate clearly which
you are denonstrating.

(a) If feg:A -~ Cis injective, then g is injective.

(b) If fog:A - Cis surjective, then f is surjective.



