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1. (15 points) Let p, q, r be propositions. Use truth table to show that (¬p) ! (q ! r)

is logically equivalent to q ! (p_ r). You must explain what about your table shows

that the two statements are logically equivalent.
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2. (20 points) The domain for all the variables below is the set of integers, Z. Determine

the truth value of each of the following propositions. For this problem, you do not need

to justify your answers.

(a) (8m) (m2 � 1)

(b) (9m)(8n) (n ·m = n+m)

(c) (8m)(9n) ((n2 > m) ^ (n  m))

(d) (9m)(9n) [(nm = 9) ! (n� 2m = 5)]
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3. (25 points)

(a) Prove that for all integers n, n is even if and only if n2 + 5 is odd. Use only the

definition of even and odd numbers in your proof.
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(b) Prove that
p
3 is irrational. Explain how your argument would fail if you tried to use

it to prove
p
9 irrational.
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4. (15 points) Prove or disprove (i.e., give a counterexample to) the following identity for

sets A,B,C:

(A \B)� C = (A� C) \ (B � C)
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5. (25 points)

(a) (5pts) Determine whether each of the following statements is true or false.

(i) ; 2 ;

(ii) ; ✓ ;

(iii) ; ⇢ ;

(iv) ; 2 {;}

(v) ; ✓ {;}

(b) (5pts) Determine the cardinality of each of the following sets.

(i) {;, {;}, {;, {;}}}

(ii) {1, 2, 2, 3, 3, 3, 4, 4, 4, 4, 5, 5, 5, 5, 5}

(iii) {1, ;, a, 2, z, {1, 2},Z, {a, z}, {a, 1, 2, z}}

(iv)
�
x
�� x is an odd integer and 1  x < 22

 

(v) P({1, 2, 3})
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(c) (5pts) Fill in the blank below using the logical definition.

The set A is a subset of set B if an only if

(d) (10pts) Let A = {0, 1, 3, 5}, B = {0, 2, 3, 4, 6}, and the universal set is given by

U = {0, 1, 2, 3, 4, 5, 6, 7}. Find

(i) A [ B

(ii) A \ B

(iii) A� B

(iv) B � A

(v) (A [ B)


