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‘ 1. What is the contra positive of the statement “The home team wins whenever it is
. raining” ? _ LT S : : (2)
2. Let P(x) denote the etatement x<4. Write the trutﬁ valuee of P2 aed P(@6). | (2)
3. State wel-llqrdering property. ‘ L ; B ;o (2)
4. How many permutations of the lettérs ABCDEFGH contain the string ABC _? (2)
(  b. Define a bipartite graph. . e o | : o (2)
.6. How do you find the number of different paths of length rfromitojina graph G
with adJacency matrix A ? (2)
7 Give an example of semi group but not a moeoid N | o - 2)

8. Ifa subsetS;& (b of G is a subgroup of (G, «), then prove that for any pairof elements
~ a,be § asb-le 8, 2)

9. Give a relation which is both a partial ordeung relation and an eqmvalence -
relation, . 2

10. Give an example of a two elemént Boolean algebra. (2
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11. a) i) Show that the hypothesm “It is not sunny tlfus afternoon and 11: is colder than
yesterday”, “we will go swimming only ifitin sunny’ ' “If we do not go swimming,

then we will take a trlp” and “If we take trip, then we wﬂl be home by sunset -
lead to the conclusion “we will be home by sunset o :

(®

" ii) Assume that “For all pos1t1ve mtegers n, 1f n is greater than 4, then n?isless

than 2" is true. To show that 1002<2100 by using umversal modus ponens. (8)

(OR)-

b) i) Without constructing tr uth tables, prove that ~p —» (q ~> r) =q— V). o (8)

i) Prove the 1mphcat10n p - (q—->1) => (p - q) —> (p —91) by usmg ‘truth table ' (8) .

12, a) 1) Prove by mathematlcal 1nduct1on that

L .
I1X2Xx3+2%x3x4+., +n(n+ 1) (n+2)—-——n(n+ 1) (n+2) (n+3) (8)
11) Solve Apyp— 6a, .+ 93, = 3(2“) + 7 (3“), n > 0. (8)
b) i) Find the number of integers between 1 and 250 both 1nc1us1ve that are not S
divisible by any of the integers 2, 3, 5 and 7. . (8
ii) From a club consisting of 6 men and 7 women, in how many ways canwe
select a committee of 4 persons that has at most one woman ? (8
13. a) i) In a round robin tournament the team 1 beat team 2, team 3 and team 4,
team 2 beat team 3 and team 4, team 3 beats team 4 Model thls outcome . _
with directed graph. : N (-}
ii) Show that the number of vertices of odd degree in an undirected graph is.- |
even. : ‘ ()
| (OR) o |
b) i) Ifa graph, either connected or disconnected, has exactly two vertlces of od&
degree, prove that there is a path joining these two vertices. = - (8)
ii) Find an Euler path or Euler circuit if it exists in each of the following two
graphs. - | ®
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'14. a) i) Show thatthe group {Z, +}is isomorphism to every cyclic group of order i, (8)
ii) Prove that the set Z,={[0], [1], [2], [3]} is a commutative ring with respect to
the binary operation +, and x 4. (8)
(OR)
b) i) Prove that the intersection of two subgroups of a group G is also a subgroup
of G. _ , t)
ii) State and prove the Lagrange’s theorem. (8)
16. a) i) Let R be the relation on the set of people such that xRy if x is older thany.
Show that R is not a partial ordering. - (8)
ii) Show that the distributive law x(y+z) =Xy +xz is valid. (8)
(OR)
b) i) LetS={a, b, ¢}, draw the diagram of the Lattice (p (S) c_:) . (8)
ii) Find the complements, if they exist, of the elements a, b, cof the lattice, whose
Hasse diagram is given below. Can the lattice be complemented ? (8)




