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Q1 (a) Given, P(x) : xis even, Q(x): x is prime number and R(x,y):
x + yiseven. The variables of x and y represent integers. Write an

English sentence for each of the following.

(i) Vx 3y R(x,y)

(2 marks)
(i) — (Ix P(x))

(2 marks)
(iii)  Vx (= Q(x))

(2 marks)

(b) State the converse, inverse, and contra-positive of each of the following

implications:

1w Maria will find a good Jjob when she learns discrete
mathematics

(3 marks)

ii. A necessary condition for this computer program to be

correct is that it not produce error messages during
translation

(3 marks)
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(¢) Show that (p v ~q) a (~p v ~r v q) & (p v ~p) is not a tautology.
(8 marks)

Q2 (a) Prove that 49™ + 16n - 1 is divisible by 64.

(10 marks)
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(b) Use mathematical induction to prove that

O, na+1)@n+1) Gri+3n—1)
Zl - 30

i=1
is true for all positive integers n.
(10 marks)
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Q3

(a)

(b)

(©)

Let 4={1,2,4,578} and B={x|(x €Z%) A (x <10)}. Write

the element(s) for the following sets.

(1) AUB

(1 mark)
(i1) AU

(1 mark)
(i) B-A

(1 mark)

Let A and B be sets. The cross product of A and B is the set A X B =
{(a,b)la € A Ab € B}.

Theorem: If |A| = mand |B| = n then |A X B| = m X n.

Use an example and demonstrate that the above theorem is true.
(3 marks)

LetU={d,i,s,c,1,etemathemati5c, s} be the universal set.
LetS={xeUl|x€ {s,e,c,re,t,s}},T={x €U | X € {t,h,e,m,e,s}}
andC ={x € U|x € {t,a,c,tic,s}} bethe subsets of the universal set.

(i) Draw a Venn diagram describing U, S, T and C.
(5 marks)
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(ii) Write down the elements for the following sets.

SUT and T - C
(2 marks)

—1

EEE— ‘

{ ) k

\ riavE; E

| s

| @ 1

’a-n- R N S RS
| I ——

6 CONFIDENTIAL



CONFIDENTIAL BIT 11003

Q4 (a) Identily two ways (o represent a relation.
(2 marks)

(b) LetA =11,2,3,4,5}and let R be the relation on A defined as follows:
R=1{(1,3),(1,4),(2,1),(,2),(2,4),(3,5),(5,2),(5,5)}

(i) Write down the matrix representation of R.
(5 marks)

(i) Draw the graphical representation of R.
(3 marks)
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Q5 (a)
Q5(a).
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Estimate worst case, best case and average case of algorithm in Figure

Algorithm:

k<1
found« false
while (k << n) and (not found) do
if a, = x then
found «true
else
kek+1
endif
endwhile
{ k>n or found }
if found then { x found }
1dx «k
else
idx« 0 { x not found }
end if

Figure Q5(a)

(8 marks)
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(b) Create an algorithm with only one looping involve using 1'(n) =4n + 2.

(8 marks)

Q6 (a)

Find an Euler circuit from vertex 4 as presented in Figure Q6(a).

(9 marks)

Figure Q6(a)

CONFIDENTIAL



CONFIDENTIAL BIT 11003

(b) Answer Q6(b) (i)-(ii), based on Table 1. A travelling salesman wants to
visit 5 cities exactly once and return to his starting point. Suppose that the
salesman wants to visit D,T,K,G, and S and its distances in miles are
presented in Table 1.

Table 1 : Distances in miles for 5 cities

Cities/Miles D T K G S
D 0 58 135 147 98
T 58 0 133 167 142
K 135 133 0 56 137
G 147 167 56 0 113
5 98 142 137 113 0

(i) Draw a connected graph between cities.
(§ marks)

Bt sicamnmnninces

o CONFIDENTIAL



CONFIDENTIAL BIT 11003

(ii) Find the minimum total distance in his travelling based on
Hamiltonian circuit approach. List at least 12 different circuits
your answer.

(7 marks)
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- END OF QUESTION -
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