1. (5 points) Let A = {2,4} and B = {1, 3,5} and define relations U, V, and W from A
to B3 as follows: For all (z,y) € A x B,

(z,y) € U means that y — 2 > 2

(z,y) € V means that y — 1 = 5

W= {(2’ '5)' (4 1)1 (2 3)}
(a) Draw arrow diagrams for U, V, and W.
(b) Indicate whether any of the relations U, V, and W are functions.

Show vour work.
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2. (5 points) By constructing truth tables, determine whether the following statement
forms are logically equivalent. Show vour work.

pA(gvr)and (pAg)V (pAr)
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3. (4 points) Use De Morgan’s laws to write the negations of the following statement.
Show vour work.

The dollar is at an all-time high and the stock market is at a record low.

(Hint: De Morgan’s Law: ~ (pVg)=~pA~gand ~ (pAqg) =~pV ~q)
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4. {a) (3 points) Rewrite the statement in if-then forni.

Having two 60° angles is a sufficient condition for this triangle to be a right triangle.
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(b) (3 points) Rewrite the statement as a conjunction of two if-then statements.

Aninteger is odd of, and only +f. it leaves a remainder of 1 when dwided by 2.
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{¢) (4 points) Use truth tables to verify the following logical equivalence. Show vour
work.
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5. {a) (3 points) Consider the statement.
Not every subset of a set A contains 4 elements.
Rewrite this sentence using variables and symbols such as 3, V.
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(b) (3 points) Consider the statement.
Every subsel of a set A contains 2 elements.

Rewrite this sentence using variables and symbols such as 4, ¥.
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6. (a) (2 points) Write the negation of the following statement.

Y integers o, b and c. if a-b is even and b-¢ is even then a-c¢ s even.
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(b) (2 points) Write the contrapositive of the following statement.

If a player scores 1500 points and wins a championship, then he will be in the Hall of Fome.
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7. (5 points) Prove that for all integers n and m, if n — m is even then n® — m? is even.
Show your work.
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9. (4 points) A student has answered the following question by giving a proof. Is the
proof right? If so, say Yes. If not, then why not and then correct the proof.
Show your work.

Question : The difference between any odd integer and any even integer is odd.

Proof: Suppose n is any odd integer, and m is any even integer. By definition of odd,
n = 2k + 1 where k is an integer, and by definition of even, m = 2k where k is an
integer. Then

n—m=2k+1)—2k=1.

Since 1 is odd, therefore, the difference between any odd integer and any even integer
s odd.
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8. (a) (5 points) Prove that the difference of squares of any two consecutive integers is
odd. Show your work.
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