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General directions: Read each problem carefully and do exactly
what is requested. Show all your work neatly. Use complete
sentences and use notation correctly. Make your arguments and
proofs as complete as possible. Remember that what is illegible
or incomprehensible is worthless.

1. (15 pts.) Construct the truth tables for each of the
following compound propositions in the space provided:

(a) p ∧ q

(b) p → q

(c) ¬p

2. (10 pts.) Write the contrapositive and converse of the
statement, "If pigs have wings, then the bacon will fly," and
label unambiguously. Which is equivalent to the original
statement?
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3. (15 pts.) Let F(x,y) be the statement "x can fool y". The
universe of discourse is all people. Use quantifiers to express
each of the following statements:

(a) Everyone can fool Frodo.

(b) No one can fool Gandalf.

(c) Everyone can fool someone.

4. (10 pts.) Determine the truth value of each of the
following statements if the universe of discourse of each
variable is the set of real numbers, .

(a) (∃ x)(∀ y)(x + y = 0)

(b) (∀ x)(∃ y)(x + y = 0)
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5. (15 pts.) Suppose A = {∅ ,{∅ }} and B = {∅ ,3,4}. Then

A ∪ B =

A × B =

|P(A)| =

6. (10 pts.) What can you say about sets A and B if B = A ∪ B?
Prove your assertion.
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7. (15 pts.) Suppose that f: → Ζ is the function defined by
the formula f(x)= x , and suppose that A = {xε | -2 < x ≤ 3} and
B = {xε | -1 < x ≤ π}. Using appropriate notation, give each of
the following.

A - B =

f(A) =

f-1({2,3}) =

8. (10 pts.) Suppose g:A → B and f:B → C are functions. Prove
that if both f and g are injective, then f g:A → C is injective.


