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. . . Table 1
- For the machines in Table 1, which of the following statement(s) is/are

true? v )

(a) There are no transient states (b) State s4 is a sink state (c) There are 0 1 0 1

three sub-machines (where I; = {0, 1}) (d) the only strongly connected so | 51 s |0 1

sub-machines (where 7; = {0, 1}) is { s¢} 51l so s |11
82 52 53 | 1

Which of the following statement(s is/are false? 30 s s4 ] 0 0

@¢eigigl} igle{sy ©elis}} D cisig) j: ;i i: } 8

@i cig{}} O} clighis) s6 | s s | 0 O

For each of the following functions £ Z->Z, determine which one(s) is/are one-to-one and onto.

@f)=x+7 () f)=2x-3 () f)=-x+5 @Df)=x" (©fx)=x*+x O ffx)=x

Consider the open statement p(x, 3): ¥ —x =y + x* where the universe for each of the variables X, y comprises all
integers.  For each of the following statements, which one’s/ones’ truth value(s) is/are False?
@p. 1) ®p@0 1) () Vy p0y @ 3y ply (€ Vxdy pky) & IVx pk )

Two hundred coins numbered 1 to 200 are put in a row across the top of a cafcteria table. Two hundred students are
assigned numbers (from 1 to 200) and are asked to turn over certain coins. The‘vétﬁdent assigned number 1 is supposed to
turn over all the coins. The student assigned number 2 is supposed to turn over every other coin, starting with the second
coin. In general, the student assigned the number , for each 1 =n<200, is supposed to turn over every nth coin, starting

with the nth coin.  How many times will the 200th coin be turned over?
@4 )15 (©)16 (17 ()18 (D19

Let A={v, w,x, y, z}. Determine the number of relations on A that are

(a) reflexive and symmetric=1024  (b) equivalence relations=52 (c) reflexive and symmetric but not transitive=972  (d)
equivalence relations that determine exactly two equivalence classes=15 (e) equivalence relations where w & [x] =15
() equivalence relations where v, w & [x]=5

Let M= (S, I O v, w) be a finite state machine with
[=0={0, 1} and S, v, and @ determined by the state
diagram shown in Fig. 1. Starting in state so, if the
output for an input string x is 0000001, determine all
possibilities for x.

(@) 1111110 (b) 1111011 (c) 1111111 (d) 1011110
(e) 1100110 (f) 1010110

Let R be a binary relation on the set of all positive

integers such that R = {(a,b)'a =b*}. Ris

(a) reflexive (b) symmetric (c) asti-symmetric (d)
transitive  (e) an equivalence relation (f) a partial Fig. 1
ordering relation
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. The four input lines for the network in Fig. 2 provide the binary equivalents of the ~ , |
mumbers 0, 1, 2, . . ., 15, where each number is represented as abce, with e the f_f:: g? 355 ]
least significant bit. Draw the two-level gating network for g as a minimal sum of e —| detecter
products. (5%) ' Fig. 2

Given 8 Perl books, 17 Visual BASIC' books, 6 Java books, 12 SQL books, and 20 C++ books, how many of these books
must we select to insure that we havel0 books dealing with the same computer language? (5%)

Solve the following recurrence relation. (10%)
(l" = —2(1"_2 - an-4’ aO = O’ al =l’ a2 = 2’ a} = 3
Solve the following simultaneous recurrence relations. (10%)

an+l = 2(1" +bn t+c
b

C

L, nz20

=b,-c,+4", n20
n

v =C,-b, +4", n20

a,=1,b,=¢c,=0

n+l

Let G be a graph with at least two vertices. Prove that G has two vertices with the same degree. (10%)

Let G be a connected planar graph without self-loops. Prove that G has a vertex with degree smaller than 6. (10%)

Find the maximum heights of the following trees. (10%)
(a) A binary tree with n vertices.

(b) A complete binary tree with n vertices.




