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— -« EESEEE (50 points. For each question, +5 if correct, -1 if wrong, and 0 if blank)

(1) What is the value of 1% +3* +5% +---+ 25 ? ©2925 ©2926 92927 2928 ©2929

(2) What is the range for the number of solutions to the inequality
x, +x, +-x,<8,x, 20,1<i<4. ©[0,100) @[100,200) ®[200,300) ®[300,400)
©[400,500)

(3) Given 9 Perl books, 15 Visual BASIC books, 6 Java books, 12 SQL books, and 18 C++
books, how many of these books must we select to insure that we have 10 books dealing
with the same computer language? ©40 @43 @46 ®49 ©52

(4) A connected, planar graph has ten vertices havingdegrees 2,2,2,3,3,3,4,4,4,5. How
many faces are there? 04 @5 @6 @7 ©8

(5) What is the conjunctive normal form of the Boolean function xv xyz?

O@xvyva(xvyiva(xvyvi) QEvyvz)xvyvz)ixvyvi)
OGxvyvzxvyvIXxvIivz) @(xvyvz xvyvI)(xvyvz)
Oxvyvz)xvyvz)(EvyVva)

(6) There are two sets 4 and B, where A—B={1,3,7,11},B—4={2,6,8}, and
AN B ={4,9}. How many numbers are there in the set 4 B? ©3 @5 @7 @9 ©11

(7) What is the maximum flow from a to z for the below network? ©29 @30 @31 ®32 ©33

(8) For finite sets 4, B with |[4]=2 and |B|=2, how many relations are there from 4 to B? (|X]
denotes the number of elements in set X) ©1 @2 @4 @8 ©16

(9) For the below finite-state machine, let x be an input string with length 3. If 0 is a suffix of
the output string, how many possibilities are there for the string x? @4 @5 @6 @7 ®8

(10) Let G be the group with subgroups H and K. If |G|=462, |K|=33,and K c H < G, what
is the possible value for |H|? ([X] denotes the number of elements in group X) ®66 @99
9142 @165 ©198
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. 5
— - (15 points) Evaluate Z[I?I: )
=0

-1
= -~ (15 points) Solve a,in the following recurrence relation
a,=a,a,,
a,=lLa =2
P9 - (10 points) Find the least positive integer satisfying the following set of congruences:
x=4 (mod5)
x=3 (mod4)
x=2 (mod7)
F -~ (10 points) If <G, *> is a group, and VaeG, a’=a*a=¢ (the identity of G), prove:
(a) (5 points) G is a commutative (abelian) group
(b) (5 points) the inverse of a*b is b*a
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