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INSTRUCTION: ANSWER ALL QUESTIONS. (100 MARKS)

QUESTION 1

a) State which of the following are statement.

I.  Switch off the lamp.

ii.  Ahmad is a nice person.

i, x+y=12

iv. Itis hot today. (2 marks)
b) Determine the truth value of each compound statements.

I. 1>0 and today is Friday. (1 mark)

ii. 1+1=3 or -5<«I. (1 mark)
¢) Determine whether (prg)—r and (p—7r)r(g—r) are logically equivalent

or not. (6 marks)
d) Given that X={xeZ| —2<x<5}, Y={yeZ+ f(y—2)(y—3)(y+l):0} and

Z={zeR|z? 4.

i.  List all the elements in each of these sets. (3 marks)

. Find XUYUZ, XnY, X-Y and Z—(X 7). (4 marks)
QUESTION 2

Prove by the mathematical induction that:

1 1 1 1
@) —F—++ =l-—forn>2.
a) 1.2 2.3 (n—l)-n n (8 marks)
b) 2+22+23+-~+2”:2(2”—4) for n>1. (8 marks)
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QUESTION 3
a) Let p=231and ¢=315. Find the greatest common divisor (gcd) and the least

common divisor (lcm) for both integers p and g by using prime factorization.

(4 marks)
b) Find the binary and hexadecimal of 501,,. (4 marks)
I -1 5 2 2 1 0 4
C) Gi that 4= , B= d C= CIf ible,
) Given tha [2 ; OJ [1 2J an {3 | 7} possible
compute AC and 34+ ABC. (4 marks)
d) Given the Boolean matrices,

1 00 I 0 1

A=10 1 1|and B=|1 0 1

1 10 1 10

d GI\C\ W(&g\m

Compute AvB, AAB and 40B. (3 marks)

QUESTION 4
a) Let set A={a,b,c}, B={1,2} and define relations R:{(a,b)]a;tb} and

S :{(a,b) | a+b£3} from 4 to B. State explicitly which ordered pairs are in

i.  AxB (1 mark)
i. R (2 marks)
ii. S (2 marks)

b) Given Az{a,b,c,d,e} and a binary relation R on 4 as follow,
R= {(a,a),(a,c),(b,b),(b,d),(c,a),(c,c),(d,d),(d,e),(e,e)}.
i.  Draw a digraph for the relation % . (2 marks)

ii.  Determine whether or not the binary relations R defined on the sets 4 are

reflexive, symmetric or transitive. Explain why or why not? (3 marks)
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C) Let A= {1,2,3}. List the ordered pairs in relation on A4, which is:

i. R, is not reflexive, not symmetric and not transitive. (2 marks)

ii. R, is reflexive, but neither symmetric nor transitive. (2 marks)

iii. R, is reflexive and transitive, but not symmetric. (2 marks)

iv. R, is symmetric and transitive, but not reflexive. (2 marks)
QUESTION 5

a) Suppose a graph has five vertices of degrees 1, 1, 4, 4 and 6.

i. By using handshaking theorem, determine how many edges the graph has.

(2 marks)
ii. Draw a possible graph whose degree sequence is the one specified.
(2 marks)
b) Draw K, and K, . (3 marks)
c) Figure 1 shows a graph.
Figure 1
i.  State the number of edges and vertices of the graph. (2 marks)

ii. Determine whether or not the graph is bipartite. Give the bipartition sets or

explain why the graph is not bipartite. (2 marks)
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d) Determine whether each the following graph has an Euler path or Euler circuit.

Construct such path or circuit if exist. If it does not exist, justify your reason.
i B C

'r"* - ““( “"\
- ! (3 marks)
("/ ‘( o “>\"l)
\ o
i. 4 B
V (3 marks)
N\ |
£ D e
QUESTION 6
a) Show that in a Boolean algebra, for any 4, B and C.
Il ABC+ABC=4B ! (2 marks)
. ABC+A+ABC=4+C (4 marks)
b) Given a Boolean circuit as shown in Figure 2.
X
Y
®i
Z
i)
Figure 2
i. Find a Boolean expression that represent the circuit. (2 marks)
i.  Construct a truth table for output Q. (3 marks)
ii. ~Transfer the output Q to the Karnaugh maps. (2 marks)
iv.  Write the minimization of Boolean expression in (b)(iii). (2 marks)
v. Construct a new circuit for (b)(iv). (2 marks)
- ---- END OF QUESTIONS
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FORMULA

X=X

Law of the double complement

X+Xx=x

X X=X

[dempotent laws

x+0=

x1l=x

[dentity laws

x+1=1
x-0=0

Domination laws

X+y=y+x
X y=y-x

Commutative laws

x+(y+z)=(x+y)+z

x(yz)=(xy) z

Associative laws

x+(y-z)=(x+y)(x+z)
=(

Distributive laws

x(y+z)=(xp)+(x2)
Xy=aity
- De Morgan’s laws
X+y=x-y
x+(x-y)=x
Absorption laws

x(x+y)=x

x+x=1 Unit property

xx=0 Zero property
Complement: 0=1 , 1=0
Boolean Sum: 1+1=1 , 1+0=1 , 0+1=1 , 0+0=0
Boolean Product: 1-1=1 1-0=0 , 0-1=0 0-0=0

b



