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Qt (a) Show that ~{p A q) = ~p V ~g, where p and ¢ are propositions.
(3 marks)
(b) Use De Morgan’s law to show thatp—>gq = ~g—~p.
{3 marks)
(c) Find the converse, opposite, and contrapositive of the implication: "11 T scored
in the examination, then I have RM1000 rewards”
(4 marks)

Q2 (a) List the elements of these sets, where 7 is of type integer.

i} (n = 5 | ndivides 24). —
(‘) Y =
(iYfcos n n | i< n £ 6, o= 180%).
2
{4 marks)

(b LetA = {student;/student.cTable 1, and i= 1,2,3}, and
{sub: fsub:c¢Table 1, 1i=1,2,3,4}

=
I

Table 1 : Students vs Subjects

SUb] Subg Sub3 Sub4 |
s[uden[l 85 90 72 68
swden, |78 |89 |90 |57
studenty 80 85 68 75

Iind, 2 x Bfor (a;,b:)>80. From Table 1, where a. = A and bicB, i=1,2,3
and§ = 1,2,3,4.
{3 marks)

(3 marks)

N’B ” @ What is the power set of the set (v, w, x,y,z}?

Q3 (a) Let Z be the set of integers and me Z. Let R be the relation on Z defined by
aRb if a-b is a multiple of m. Show that R is an equivalence relation on Z.

(5 marks)
) Given an equivalent relation,
R ={(1,1),(1,3),(1,5),(2,2),(2,4), (3,1), (3,3),(3,5), (4,2),
(4,40, (5,5, (5,10, (5,3),(6,6),(6,7),(7,1),{7,3y, (7,5},

onx = {1,2,3,4,5%,6,7}).

The equivalent class [1] containing 1 consists of all x such that (1,x)e R. Find
the partition of R?
(5 marks)



Q4 (a)
(b)
Q5 ()
(b)
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Solve the recurrence relation T (n) =T {n/2) +log (n) where 7{1)=1 , n=2"and k

1S a non-negative integer.
{5 marks)

What is the solution of the recurrence relation a..»—8a,, +16a,=0 with initial
condition a;=5 and a.=16.
(5 marks)

Leta={al 1<a<6, aeN}.If wedefine a relation Hon A such that ta,h) el
ifazb+1, a,ben,

(i) Obtain H.
(1i) Draw the digraph for 4.

(ii)What is the in-degrees and out-degrees of ail vertices.
(5 marks)

Consider the following weighted graph G. From Figure Q5(b), apply Djikstra’s
algorithm from vertex v; to vertex Vi,

Vi 4 V3
4 6
Vo Vs,
2 3
V2 9 V4
Figure Q5(b)

(5 marks)





