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10.

~Answer ALL questions.
* PART A — (10 x 2 = 20 marks)

Find the truth table for p > q.

‘Express A <> B in terms of the connectives {/\,—1}.

~ How rhany different words are there in the word MATHEMATICS?

Find the minimum number of students need to guarantee that five of them
belongs to the same subject, if there are five different major subjects.

How many édges are there in a graph with 10 vertices each of degree 3?
Give an example of self complementary graph.

Show that every cyclic group is abelian.

Lét Z be the group of integers® with the binary operation * defined by
a*b=a+b-2, for all a,beZ. Find the identity element of the group <Z,*> ;

Let X ={1, 2, 3, 4, 5, 6} and R be a relation defined as <x,y> e R if and only if
x —y is divisible by 3. Find the elements of the relation R.

Show that the absorption laws are valid in a Boolean algebra.
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Using mathematical induction, show that 23’ =

" PARTB—(5x 16 =80 marks)

Obtain the principal conjunctive normal form and principal
disjunctive: normal form of ‘ (_,I-P——}R)A (Q(——)P) by using
v ®

equivalences.

Use rules of inferences to obtain the conclusion of the following -

arguments :

“Babu is a student in this class, knows how to write programmes in
JAVA”. “Everyone who knows how to write programmes in JAVA
can get a high-paying job”. Therefore, “someone in this class can get
a high-paying job”. 8)

- Or : . : :
Show that (Pv@)aTT(TPA(TQvIR)v (1P ATIQ@V(1PATIR) is
: )

Show that R—»Sis logically derived from the premises

a tautology by using equivalences.

P>(@Q-8), ~RvP and Q. (8)

‘Find the number of integers between 1 and 500 that are not

divisible by any of the integers 2,3, 5 and 7. : (8)

Solve the recurrence relation a,-7a, ;+6a, ,=0, for n>2

with initial conditions a, =8 and a, =6, using generating function.

G

Or.
3n+1 =1

r=0

There are six men and five women in a room. Find the number of
ways four persons can be drawn from the room if (1) they can be
male or female, (2) two must be men and two women, (3) they must

all are of the same sex. Loring R 8

If Gis a connectedAsimple graph with n vertices with n >3, such

that the degree of évery vertex in G is at least g—, then prove that G

has Hamilton cycle. : ) » - - (10)

Prove that the complement of a disconnected graph is connected. (6)

Or
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Define isomorphism between.two graphs. Are the simple graphs

@)
with the following adjacency matrices isomorphic? (10)
ey 00031 01 6061
1.01 0186 101001
g 1 01 0 1 S e e G
&n10148 001 010
81 0101 g g-1-1 U 1
140 1018 41100810
(i1) ' Prove that the number of odd degree vertices in any graph is even:
(6)
State and prove Lagrange’é theorem on groups. (16)
: Or
(i) Prove that every:subgroup of a cyclic group is cycliC. - (8)
(i) Let f:G—> H be a homomorphism from thé group <G,*> to the
group (H ; A> . Prove that the kernel of fis a normal subgroup of G.
(8)
(i) Show that every chain is a distributive lattice. e (8)
(i) In a distributive complemented lattice, show that the following are
equivalent. : e v (8)
() as<b
(2) anb=0
B avb=1
4 b<a.
Or

(b) Show that every ordered lattice (L,S) satisfies the foHowing properties of

- the algebraic lattice (i) idempotent (ii) commutative (iii) Associative
(iv) 'Absorption. :

(16)

s _ s 72078



