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Your Name

Your Signature

Solutigns

Problem Total Points Score
1 15
2 14
3 14
4 15
5 10
6 12
7 10
8 10
Total 100

You have 1 hour.

If you have a cell phone with you, it should be turned off and put away. (Not in your

pocket)

You may not use a calculator, book, notes or aids of any kind.

In order to earn partial credit, you must show your work.
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1. (15 points)

(a) Complete the definition below.
Given integers a and b and n € N, we say that a and b are congruent modulo 7 if

nl@-+)

(b) Use the definition and a direct proof to prove the statement below. Do not
use any previous results from the text or in homework.

Ifa € Z and a = 1(mod 7), then a® = 1(mod 7).
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2. (14 points)
(a) List the elements in the set {z € Z : [3z| < 6}.

+3
(b) List the elements in the set {X C {a,b,c} : a € X 2
ﬁ) ZIO,%/ %C’%/ gb] C,%
L
(c) Write the set {---,3F, 5,0, %: % gf,w, .-} in set-builder notation.

1 .
(d) Determine the cardinality of the set {6, {0}, {_1_,3}, {123}
+3 s
Pi)=$9, 10335,

3. (14 points) Let A = {0,1,2,3,4} and P(A) denote the power set of A. EOI !’%) 20}22)) ]
(a) Determine |P(A)|, the cardinality of P(A). 026' 22 go, 1;2%; 2‘%':33;..
- £1,2.3,48 51,2043,

(b) List 3 distinct elements of P(A) such that each element has a different cardinality.

Use correct notation.

5 #, 343, Lot}

(c) List 3 distinct subsets of P(A) such that each subset has different cardinality. Use

correct notation.

57 spt sauh, 34568, So,i%E
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4. (15 points) Let A = {0, 1, 2}, B ={1,2,3,4} and define the universal set I — {0,1,2,3,---,9}.

Find:
e (8) AUB = 3011]2,3/4%
(b) AUE = Zg}b;?,gxqg
5

( X (0) ¢ )Qé‘%'?z_i) Seil'?/g
47 » %C,],)/C,'Q/Cz,g Czﬂ%

(e) (Ax A)— (A x B) )
i = St xebab,y-oh: §0 0,9 (2%

5. (10 points) Complete the truth table for the statement P < (QV ~ R).

PIQ|R| ~R| QVNR| P &(QV~p)
TIT|T[] F 7 T | %
TITIF| T 7 1] 1 #
T|F[T| F vEl F %
TIF|F[q 7T T #
FITIT| F Tl F
a;-rf?
FIF|T|F F| T

FIFIF] 1 ngFﬁ
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6. (12 points) Negate the two statements below. Your answer should be a complete sentence
in English. (You are not asked to determine the truth value of these statements.)

(a) There exi

'[:ov ewxg real puber ¥ r£ | or v 7lool,

/4
sts a real number 7 such that r > 1 and r? < 1.001. ;l C, r7 LAY 2100l

—

(b) Ha€ X, thenagdY —X. V@& X) osy-X.

Theve 1S 0N aé)( Such -Hﬂa’t a & 7-X.

7. (10 points) Prove the statement below with a contrapositive proof.

Let z,y €

lok v ,y&#. ¥ X and y have Hhe ST Pt

7. If 3z — 5y is odd, then z and y do not have the same parity.

-
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8. (10 points) Prove the statement below using a proof by contradiction.

Let a,b € Z. If 4 | (a® + b?), then a is even or b is even.

NM © 4 (oY ol 4 and b are bath odd.

- (by Cowha Lickin) b e bhosdel,
Squos& 4[(01 *), ond & and b are bethodel. -
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