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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Construct the truth table for (~ p)v (~ g).

Data Science/Computer Science and Business Systems/Information Technology)

Maximum : 100 marks

Symbolise the following statement, “All the world loves a lover”.

How many ways are there to select five players from a 10-member tennis team

to make a trip to a match at another school?
State the Pigeonhole principle.

What is meant by simple graph? Give an example.

0110
; : . |1 0 0 1
Draw a graph with the adjacency matrix
1001
0110

What is meant by commutative semi group?

Define a field.

Draw the Hasse diagram for (D,,, /), where D,, ={1, 2, 3, 4, 6, 8, 12, 24}.

State De Morgan’s law in any Boolean Algebra.
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PART B — (5 x 16 = 80 marks)

Show that (~ pa(~gAar)vigar)v(par)or. ()]

Show that the following argument is valid, “Every, micro computer
has a serial interface port. Some micro computers have a parallel
port. Therefore some micro computers have both serial interface

port and parallel port”. (8)
Or
Find a principal disjunctive normal form and a principal
conjunctive normal form of pv(~p—(gv(~g—>71)). ®
Using the indirect method, Show that
(x)(P(x)v Q(x)) = (x)P(x)v (3x)Q(x) . G
Use mathematical induction to show that
12+2’+3’+---+n’="(n+1§2"’+1). whenever n is a positive
integer. (8)

Solve: T(k)-TT(k-1)+10T(k-2)=6+8k, T(0)=1 T(Q)=2. (8)
Or

Solve the recurrence relation y,.,=4Y,., +3%.=0, % =2, »,=4,
using the generating function. (8)

In a survey of 100 students, it was found that 40 studied
Mathematics, 64 studied Physics, 35 studied Chemistry, 1 studied
all the three subjects, 25 studied Mathematics and Physics,
3 studied Mathematics and Chemistry, 20 studied Physics and
Chemistry. Use the principle of inclusion and exclusion, find the
number of students who studied Chemistry only and the number

who studied none of these subjects? (8)
Prove that the number of vertices of odd degree in a graph G is
always even. 8
Determine whether the following pairs of graphs G, and G, are
isomorphic. ' 8
W U w e g
U3 U v v
Gy G;
Or
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Prove that there is a simple path between every pair of distinct

vertices of a connected undirected graph. (8)
Find an Euler path or an Euler circuit, if it exists in each of the
following three graphs. If it does not exist, explain why? (8

a b a b b
d c d c c _
Gy : Gy Gy

Prove that [Z,, +;] is an abelian group. (8)

Show that any two right (left) cosets of H in G are either disjoint or

identical. (8)
Or

State and prove Lagrange’s Theorem. (8)

Show that the intersection of two normal subgroups of a group of

(G, #) is a normal subgroup of (G, *). (8)

Determine whether the following partial ordering sets with the
Hasse diagrams are lattices. (8)

4

Let (L,<) be a lattice in which A and v denote the operations of
meet and join respectively. For any a,bel, prove that

asbeoanb=acsavb=b. (8)
Or

If L is a distributive lattice, prove

(avb)abve)aleva)=(aab)vibac)vicaa). (8)

In a Boolean algebra, prove
(1) bse=a-b<a-c and
(2) b<ec=a+b<a+c. (8)
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