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Dr. A. Cardwell /
November 6, 2009 NAME: Ead

CJ

SHOW ALL WORK NEATLY and clearly indicate how you arrived at your answers. If you aren’t sure if you
have written enough, please ask. There are 8 problems on 5 pages. The time allowed is 50 minutes and the exam
is worth 100 points. Put your name on each page. If you need extra space, complete the problem on the back of
the page and indicate that you have done so. GOOD LUCK!

1. (12 points) Suppose that A and B are subsets of a universal set /. Use the established set relationships to
prove that

(AUB)—A=B - (ANB).
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2. (a) (6 points) Express the following statement in symbols: “There exists an integer k such that for every
nonnegative integer n, k < n.

- Jkez | \;"mei’r\}\ﬁojl_ b <n

(b) (6 points) Prove that the statement in part (a) is true.

Let Le=-1V.
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3. Consider the statement “For an integer n, if n2 + 3n + 7 is even then n is even.”

(a) (4 points) Write the contrapositive of this statement.

IT A~ 1 cdd Yoo Mt 3a+F s odd

(b) (8 points) Prove that this statement is true. (Hint: Consider part (a
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4. (8 points) Disprove the following statement: “For every positive integer n, 3" + 2" is prime.”
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5. Consider the statement: “For real numbers z and v, if z is a rational number and 5z + 2y is irrational then
y is an irrational number.

(a) (5 points) To prove this result by contradiction, what would you assume?
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~ (b) (12 points) Prove the statement.
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6. (12 points) Let A and B and %)e subsets of some universal set /. Prove that

(ANB)CANB.
Let xeAnB B
Then xeh ad xeb
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7. (10 points) Let a, b be integers such that a = 5(mod 6) and b = 2(mod 3). Prove that ab = 1(mod 3).
As a=35(med ©) (o\QOr‘S)/ so a-9=06k for somebez
AS biZ(mod?)), 3\ (b~2\l Gy b2 = % fYor sowme 661.
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8. For the sequence ag, a1, as, . . ., Qny - - - assume that a; = 5, and for each natural number n > 2, a,, = 3a,,_1+2.

(a) (4 points) Give the first 4 terms of the sequence.

G\: 5
G2=3(®)t2=1%
Oz =3(1P+2:=53
a, = 363)+2 = el

(b) (15 points)Use mathematical induction to prove that, for each positive integer n, a, = 6(3"71) -1
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