15,

(a) -

(b)

(i)

CIf (A, R)isa oartially ordered set then show thet the set (A4, _R"i)

is.also a partially o;‘dered set, where R"1 - {bya)! (a, D) & R} (6)

Let (L, * ,@) and (M A, V) be two Iattlces Then prove that. A
(LxM A, V) is a 1att1ce, where (1: y)A(a b) =(x*a, y/\b) ‘and

(% 9)V(a, b)= ('c@o yvb) for all (x, y) (a b)eLxM oo
.'__--Plove that in eve1y lattlce d15tr1but1ve mequahtles are. t1 ue. : (8}

o Defme modulat Iattlce Plove that a latuoe L is moduIm 1f and only i}
' L 1f x, yeL x@(y*' x@z))” '(‘x:@y) (x(—Bz) — (.8).
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_PART A — (10x2=20 marks)

_-Wnte the 1nvelse of the statement eqf you work hard then you w111 be
. rewa1ded” ) :

If the u111ve1se of discourse « consmts of all real numbers and 1f p(wc) and g(x)

are given by px):x=0 and q(r) x¥% 20, then deteumne the truth Value of
(V) (p(x)-> q(x)) | '

Prove that if » and k& are positive integers with n =2k, then gfk— 1s an integer.

N L4 .
How many solutions does the equation, x, +1x, + ¥, =11 have; whe1e Xy, X
and 13 are non-negative integers?

IfGisa silrriple graph with HG) = ]V(zG)] then show thet G is connected.

| Give_an example of a graph which is Hamiltonian bﬁt not Eulerian.

Is it true that (Z.5, %5) a cyclic group? Justify your answer. -




10.

CO1L.

12,

Prove that group hoxilolnol;pliisn*m preserves identity.

Show that in a lattice if a <b -and‘ c<d then a*c<b*d. |

Is it true that every chain \\;ith at least three elements is always‘ a

complemented lattice? Justify yom answer, ' o

(@
G

(a)

e

&Y

: _‘.*ﬂP»R)A(P»Q)A(Q»P) - ®

(ii)

o

ﬁo

@

@)

PART B — (5 X 16 80 malks)

Obtain the pr1nc1pa1 COIl]eCthB normal form of the fonnula

Usmg 1ndnect method show that R —>—|Q Rv S S —v>—|Q A'
}L+Q:1P 115_ S S (10

‘ Or;_

_ 'Sh'ow' that th‘e premises.' “A student m this class has not read the
- book” and “Everyone in th’ie‘ class passed the Semester Exain” imply
the conclusion “Someone who passed the Semester EXam has not. .

1ead the book” L S o _ - (10)7 - |

Prove that (Eix)(P(t)/\Q(t)):(Bx)P(x)A(Hx)Q(x) :‘:' (6) .

Let m,eZ’fd_with_ m odd. Then prove-that_ there exists a positive . -
integer n such that m divides s ' - . )] .

Determme the numbel of posﬂnve 1ntegers n, 1<n< 2000 that are
not. d1v131b1e by 2, 3 or 5, but-are lelSlble by 7. ) - (10)

Or . - _ o

Usmg 1nathemat1ca1 1nduct10n prove that EVEI)’ integer n>2 1s ,

‘e1the1 a prime nurnbe1 or product of prune numbels (8

Usmg generatlng functlon method solve the 1ecu11ence relatlon

.y 2(7,,+l +a, —2" where n.>20, 00 =2 and a1 =1, . " (10) '

[

80212

13. (@) @)
(ii)
b @

G
® Q)
)

ordering of vertices vy, Uy, U, ..., U

Let G be a gxaph with adjacency matrix A- w1th 1espect to the
. Then prove that the number of

d1ffe1ent walks of 1ength r flom v; to v, whele ris a posmve' '

1ntege1 equals to (L j)th ently of A", : ‘ . @

Show that the complete b1part1te glaph K, ., with m, n=2 is

Hamiltonian- if and only if -m=n. Also show that the complete
graph K, is Hamiltonian for all n>3. . (8)

Define 1n(:1dence matmx of a gxaph Usmg the 1nc1dence matrix of a
graph @, show that the sum of the degrees of vertices of a graph G

is equal to twme the number of edges of G e - .(6)

When do we say two 31mple glaphs are 1somorphlc" Check whether

the followmg two glaphs are 1som01phlc or mot. Justify your

answer - - Lo DT (1())

Prove that every subgroup ofa cyclie group is cyclic. . - (8)

Prove .that every finite group of o1der n is 1somorph1c to a

"peunutatlon group of degree . .~ . L (10)

P Y

Or

Define mono1d lee an example of a semlgtoup that is not a

. ‘monoid; Further prove that for any commutative mon01d (M, *)
‘. the set of 1dempotent elements of M form a submonmd ' (8)

Let (G, *) be a group and let H be a nmmal subgroup of G. If G/ H
bé the set. {aHIaeG} then show that (G/H, ®)"is a group, where
aH ®bH =(a*b)H , for all aH,bHeGH. Fu1 ther show that
there exists a natmal homommphism [ G - G | . - (8-
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