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PART'A — (10 x 2 = 20 marks)

Give the truth value of 7' -H»‘TA.F

Wirite the symbolic representaﬁon of “if it rains today; then T buy a;n umbrella”. |
State the pigeonhole pﬁnciple,

How many permutations are there inthe word MIS S ISSIPPI?

Draw the c:lm-nplete graéh Ks.

Let G be a graph with ten vertices. If four vertices has degree four and six

vertices has degree five, then find the number of edges of G.

Prove that identity element in a group is unique.
State Lagrange's theorem.
Define lattice.

Is a Boolean algebra contains six elements? justify your answer.
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PART B o (5 x 16 = 80 marks)

Prove that the premises P—@,Q >R R—-8.§-~Rand P AS
are inconsistent. . (8

Show that the premises “one student in this class knows how to
write programs in JAVA” and “Bveryone who knows how to write
programs in JAVA can get a high paying job imply a conclusion

“Someone in this class can get a high—paying job”. (8)
Oor - ‘

Without constructing the truth tables, obtain the principle

digjunctive normal form of(~ P —> R)A(Q & P) ®

Show that RS cann be derived from the premises

P>(@—8)~BvP and Q. (8

Using induction principle, prove that n# + 2n is divisible by 3. (8
Use the method of generating function, solve the recurrence

relation s, +3s, , 48, , =0;n22 given s;=3and g =-2. (8
Or

Prove that in a group of six people, atleast three' must be mutual

friends or at least three muet be mutual strangers. (8)

From a club consisting of six men and seven women, in how many
ways we select a committee of (1) 8 men and four. ‘women?

.{2) 4 person which has at least one women? (3) 4 person that has at

most one man?.(4) 4 persons that has children of both sexes? (8)
Prove that number of vertices of odd degree in a graph is always
even. | : 8
Prove that the maximum number of edges in & simple disconnected

graph G with » vertices and oqmponents is @:’—HM (8)

2
Or

Prove that a connected graph G is Euler graph if and only if every
vertex of G is of even degree. - {19)
Examine whether the following pairs of graphs Gi1 and Gz given in
figures are isomorphie or not. : (6}
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(i) Prove that G ={[ ,[ 1 ][ g ]}forms an abelian
0 110 1jlo ~1]L0 - o
(10

group under matrix multiplication.
(i) Prove that the group homomorplusm preservee the identity

element. ; (6)
Or
(i) Prove that the intersection of two suhgmups of a group G is again a
subgroup of G. {6)
{ii) Prove that the set Zs = {0, 1, 2, 8}is a oommutanve ring with
reepect to the binary operation +¢ and x4. (10)
() Let Ds = {1,2,3,5,6,10,15;30} and let the relation R be d.lVlSOI
on Dso.
Find

(1) all the lower bounds of 10 and 15
(2) theglbof 10 and 15

(3) all upper bound of 10 and 15

(4) the lubof10 and 15

(5) draw the Hasse diagram. - @

(i) Prove thatin a Boolean algebra (avb)=oa'Ab'. (8)
Or

(i) = Examine whether the lattice given in the following Hasse diagram

is distributive or not. {4)
) ; .

o

iy If P(S) iz the power set of a non—empty 8, prove that
{P{SYUN\,4,S}is a Boolean algebra. (12)
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