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Q1 (a) Given that, 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.

O Vx3yRxy)
(2 marks)

(i) = (FxPX))
(2 marks)

(i)  Vx (= QX))
(2 marks)

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

implications:

i. Maria will find a good job when she learns discrete
mathematics.

(3 marks)

ii. Being divisible by 3 is a necessary for this number to

be divisible by 9.
(3 marks)
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(c) Show that (p v ~q) A (~p v ~r v q) a (p v ~p) is not a tautology.
(8 marks)

Q2 (a) Let A=1{1,24578} and B={x|(x€Z") A (x <10)}. Write

the element(s) for the following sets.

(1) AUB
(1 mark)

(i) AUQ
(1 mark)
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(b)

(©)

(i) B-—4
(1 mark)

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

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

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

LetU ={d,i,s,c,retem,a,t hem,a,t,ic,s} be the universal set.
LetS={x€eU|xe {s,ecrets}T={xeU|xe{themes}}
andC ={x€U|x€ {tac,tlic,s}} be the subsets of the universal set.

(1) Draw a Venn diagram describing U, S, T and C.
(5 marks)

CONFIDENTIAL



CONFIDENTIAL BIC 10103

(ii) Write the elements for the following sets.

SUT and T —-C
(2 marks)

Q3 (a) Prove that 49™ + 16n - 1 is divisible by 64.

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

i L, n(n+1) @n+1) @3n?+3n—-1)
A 30
=1
is true for all positive integers n.
(10 marks)
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Q4 (a)

Q4(a).

BIC 10103

Estimate worst case, best case and average case of algorithm in Figure

Algorithm:
k «1

while

clse

endif
endwhi

end if

ifak=

found« false

(k< n)

f

k

le
{ k>n

i
else

idxe 0

and (not found)

x then

ound ~true

« k +1

or found }

if found then { x found }

dx ¢k

{ x not found }

do

Figure Q4(a)

(8 marks)
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(b) Create an algorithun with a single loop using T(n) =4n + 2.
(8 marks)

f e

e e

CONFIDENTIAL



CONFIDENTIAL BIC 10103

Qs (a) Find an Euler circuit from vertex A in Figure Q5(a).
(9 marks)

A
)

\x\ﬂ//,

Figure Q5(a)
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(b)  Answer Q5(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
S 98 142 137 113 0

(i) Draw a connected graph between the 5 cities.
(5 marks)
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(ii) Iind the minimum total distance in his travelling based on
Hamiltonian circuit approach. List at least 12 different circuits in
your answer.

(7 marks)

Q6  (a) Identify two ways to represent a relation.
(2 marks)
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(b) LetA =1[1,2,3,4,5}and let R be the relation on A defined as [ollows:
R=1{(1,3),(1,4),(2,1),(2,2),(2,4),(3,5),(5,2),(5,5)}

(i) Write the matrix representation for R.
(5 marks)

(ii) Draw the graphical representation for R.
(3 marks)
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