ECE 332:202, Discrete Mathematics
Exam 1
Spring 2007



Exam Type: B

Instructions: The exam consists of two parts. The first part is 20 multiple choice questions (at 4 points each).
The second part is a single “long” question (worth 20 points). Fill in the bubble answer sheet for the first part,

and write your answer to the long question following that problem. You will turn in the bubble answer sheet and
the answer to the long question.

Multiple Choice

1. Recall that if p and ¢ are binary propositions, we may define a new proposition p if and only if g, denoted
p < q. p < qis equal to:

(a) (p—q) V(g —p).
(b) (p®q)
(c) (p@q)

)

(d) None of these.

2. Consider the function f(z) = 322 + 8z lgz. Which of the following describes the complexity of f(x)?

for i = 1 to n,
for j =1 to n,
for k = 1 to n,
x = x+1
endfor
endfor
endfor
(a) ©(n%)
(b) ©(n lgn)
(c) ©(1)
(d) ©(2")

5. Let b, = n(—1)". Which of the following is true about

n
i=1

a) ¢, =n/2 when n is odd.

=(n—1)/24 n when n is odd
(¢) ¢n =(n—1)/2—n when n is odd.
(d) None of these.

6. Define the function f(n) by f(1) = 1 and f(n) = n+ f(n — 1) for n > 1. What is a non-inductive
representation for f(n)?



(a) f(n)=n+1

(b) f(n) =n(n+1)/2
(¢) f(n)=n

(d) f(n)=2n-1

7. Assume that p and r are false and ¢ is true, and let F' stand for false while T stand for true. Find the truth

10.

11.

12.

13.

values of the following four propositions:

-“p—q), P—=aA(@—r),

(a) TFTT
(b) FFFT
(c) FTTF
(d) TFFT

(r—q) —

T,

p—(g—r)

Choose the function that is both one to one and onto the set of real numbers. Note the domain of each

function is the set of all real numbers.

(a) 3 —6

(b) 7%

(c) 322 =3z +1
(d) 223 -4

Using only NAND gates, zyz is

(@) (1yT2)T@@Tyl2)T(@TyT2)
b)) TzTx)TWTyly T(zT212)
© (T T@E@TyYT2)T(zTy) T (@Ty)T2)
(A (T T@T2)Tz)T(zTy) T (xT2) 1)

Select the expression which has different © estimates with others

(a) 9n? + 6n + 4
(b) 24+3+---+n
(c) Tn? + nign

(d) lgn!

Suppose f(n) = 2", g(n) = logy n, and h(n) = 2n. Which of the following is true? (Hint: Be careful!)

(a) fog=gof

(b) flg(n)) = h(n)

(c) Both (a) and (b) are true.
(d) Neither (a) nor (b) are true.

Consider a universe U = {1,2,3,---,10}. Let A = {1,4,7,10}, B = {1,2,3,4,5}, and C = {2,4,6,8}.

Which of the following is correct?
(a
(b

(c
(d

AUB = {1,4,5,7,10}
BNC ={2,3,4}
ANBUC ={2,3,4,5,6,8,9,10}

)
)
)
) (ANB) - C = {1}

Suppose that we have three bits =, y and z. The full-adder calculates the sum cs of the three bits, where ¢
corresponds to the carry bit and s corresponds to the least-significant bit. Which is the following is a correct

statement about the full-adder?



14.

15.

16.

(a
(b
(¢
(d

c=zy N zzy.
c=zyVz(zVy)

s=rdy,c==z

NN N N

None of these.

Suppose that we have a matrix A = (A;;) which is m x p and a matrix B = (A;;) that is p x n. The following
is an algorithm for calculating C' = AB.

for i = 1 to m,
for j =1 ton,
Cij =0
for k = 1 to p,
Cij = Cij + A By
endfor
endfor
endfor

Which of the following is a correct statement of the complexity for the amount of multiplications performed
by this algorithm?
(a) The algorithm is O(n?).
(b) The algorithm is O(mnp).
(c) The algorithm is O(mnp?).
)

(d) None of these.

Suppose that we have three politicians who must vote on whether or not to accept a law. Let x, y and z be
binary variables describing the votes for each of these three politicians (e.g. if the first politician votes yes,
then 2 = 1 else x = 0). The majority voting rule will decide that the law is accepted if the law receives at
least two yes votes. Which of the following is a circuit that describes the majority voting rule?

x —
y — X =]
- =
A— z
y —_—
z |

(A) (B)
X
y None of These
z

(C) (D)

Which of the following is not correct?

(c) z1 V(1 ANx2) = a1

(d) (z1Vax2) A (T3 Vay) A(zs ATz) =0

17. What is the value of

Ul.?ﬂ;— [2.4]J?



18.

19.

20.

(c) 2
(d) 1

What is the contrapositive of “The home team wins whenever it is raining”?
(a
(b
(¢
(d

We now look at a different form of complexity called little-o. We say that a function f(z) is little-o g(x),
written f(x) = o(g(x)) if

) If it is raining, then the home team wins.

) If the home team does not win, then it is not raining.
) If it is not raining, then the home team does not win.
)

If the home team wins, then it is raining.

Which of the following is not true?
(a) 2% = o(z?)
(b) 22 + 2+ 1= o(x?)
(c) 2% = o(27)
(d) z lgr = o(x?)
What is the value of 7%_(0.2)%?

(
(b
(c
(d

Q

) 1
) 1.25
)105
) 0



Long Problem:
(20 pts) Use induction to show the following inequality:

1-3-5---2n—1) _ 1
2.4.6---(2n) ~ Vntl

forn=1,2,---



