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{4.tt : (t) q,1 9r ea) a.?fddqtcr &.(r) rqetl otLg edQ.e.L r,ir d ulpu tra'tr tqr eulQ r].
(rt) trLrl 3 (r, s) rtlegL 0. orotql ] olsr L rr? e e

tlX&uul * ,,ti O ddt "r4 ! tr{l (2,*, o) d
o{lrorf\tc{lrt qcudl 3{}uc] rntbsr r}.

(q) uiiftfs sh3 otgt drrt irdetr 6hs orql.ft d{tr,qt r,uql. e
q'lcq rilalrLi arhd 3il ! (N,D) d +riRLs shs orqr ]

&. ,rtg ud+L shs orer .i{1.
(s) GqufqsL.fl .rrL,,ru qt.i. qarql ] rnlasL.tl els e

{1a {ttrre d 6qr[ttrL 0.
atqqt

(ur) ufarcr g{ } 4 rntltsLr,rl.rl q,% oJqLrsr? rrsr e
ttf{.eL d.

(q) 4 mRuttuil.fl {r3nr.ru.{I d{rr,rrr r,uri. qruql } e
z={0,1} "tr) tttetsL (23,s) .ti (r({a,r,c}),n,U)
drpu zrfosru) r).

(s) tlrr horLv.0l mfqsr (z,, *, @,0, 1,,),ti trctLrl ! o
a < b <s a *b' =0 e b,< a, e a,@b =I, Va.b e L.
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r ("r) s.tIt.{l egstcL'{I {lt ttqtql. +tL {la'il 6'rq'loL s{l e

gh,r'r ult*t"ttR

.f ('r' *z' 4' x a) = s (2' 5' 6' z' s' t o' t a) { etgstuL sr1'

(u) ug-tl crtt,qt rltq). ,'tctLcl 3 gfo'r't t'[ltoLfQLrt e

(a, *, o,0, 1, )'lt }t,{s t{as ,i I'tgul'tt tttcLutL

iqAt al{'q {lt etldl rLsL'{ 0.

(s) gRtrt t{lrcfQLct (su,l)'ti xr=2,x2=6,xz=3 e

rti xa=1 ett! cr(2,0,:,t) tild.

tti ct(x1, x2,4, x4) = x1*tz *[(tr -a)o"2 oa -'i]

{qqt
r ("1) reh{ hAqeL e{rr q"tl a,Li uLha srl. e

(ur) gftt,t.t qft{.r{h e

o(x1, x2, x3)=x1 @(x1 *", *"3)o(", **2 -"3)

{ tteLr ha'rcL g{l ctg3lst 3tl'
(r) glet-t dl"rc[QLc "tL) e-"ilc[-t-l'l hqq eq] qi e

ilLlqa sil.

s (q) RLr,l&ig-0 gat.0 atL"qL uttql. *t[tt.t Er] ] els e

Itirtl ugo.1 settL RLt\R'ig.0 tiurt 3or1 "6 g1.t.

(ot) uLttt.r rr1 l n-RLrlRig.tLstt 4ti trLrl-ft +l..tt e

n-t &.

(s) Id'iL ud,t{ httt{ e"t'I. att lelut* rotl t"tL"t e

r{tFiot 4l rs[q'I.

I l'ttLqt

e (.t) qtt G ho13d el.{L }tt2'0 i,ttc{qr13 qi qqlk I
cLtd e"t'I $ti tt&ta srl.
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(q) iu&t.r s?.1 ] z-siil. r,ti. .K- qa_iqLqr ttter qL+.l
eg{ eg @-h)(n_h+r)/2 t{r{ s'lq.(s) qud ] .tq .rrRr+rl.u urle,ti au .qFt qdl.{l
qUttt qlq V atQtr,t)i dtLe d rtu*.r tra.tL &.

r (q) nradlq qhtud eu€ c u) uttler{ qU eq'l
ui uLha sil.

(q) qhnrq uldrll.t'l oter zr.fl cq[bqr qrd. {tha sil } .e

rz. d ultrL 4ct3r{r 26.il 6qrqgL{ r}.

(s) qLq G d (4 s) eus 0. *ri r={4, u2,4,v4} e
qi E={"r, e2,e3,e4,er} d tioLrtot

et e (\, v2), e2 <-> (v2,4),4 <+ (4, va),

e4 <-+ (t, va), e5 e> (v2, va)

art ar',,rf4A 0 qloq rilal{i :

(t) 11t}Ct }tct3pt IZG.L ?,tttL?,L qa1'l eq) ?4i

dim I/6 %9tre1.

(r) (:qLqrLt rs.u. qa$l errl. deu dim(nu5) .reLLeI.

btqqt

x (,,1) q[4orsd erLr Gql ftrr'ltaig u d snRril&ig e1r e
a'l qi cil r G.tL Rrr'lfoigul r ui y d.rL q4 ] *e{l r
ui y eal-t'l r,1g qe{ u{te{l q{r? e{rq

(ot) n-Rrrl|6igul, e-trrrl qi, luBr[I+Lou rrrae{lrr e
qhotsd crt* ltL) nLfotd grl ]
(c) 

">%f(r) es3n_6
(s) uLfata gil 3 hqlr.0rr .t e'lrr i..u uL+,t'l q<is e

dg d,{ cr1 }ti al "d il 9rL+ ,th,t?t r}.
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(q) rae{6'l{ [ittqrqt qtt'{l .rttutt o4tq1, ttthA S{ }
els Bcusr\ { { uqt'lr bctt.{Lqlut* &. uL u{'t{
qlalrd,r UA 0 ? A'U{ g.tt,t rtsttl.

(ot) gut{t r,tt{gLa{.[ o,ttuqt qtd. ittftta srl } gttS

G{ utute't s Q aalAv rlleste.t elq a'\ qi a'I

s g d aet 3 lr{I .tg .ittt6.t nrrri 't ttqt{'
(s) sLqcLer Aflu-{I eu,'rrt qtq'I .tl{ qAq grLs

qr2 srqoLqr ANB etlql.

ttqqt
(q) qhot+,r eun c u) utha sil 3 s(G) = z a)

qi a'L.r G d kho110ft,r erLt &.
("t) ul.ritiu d[!u.{l .ruu,u r4tq). iltha sr] }

n-Rrrlftlgu) qLqt qfqotsd nLe.tL ultt[[5u ARLs.tl
g'In {iS z-1 e'l{.

(g) e.{ts c

,rtz qRq[rr ABT = BA'I = O (ModD aUVt\

?q[ A - Eu* G-i'l uLg{tlu ANLr

B = eut C'il qhqq AIQII

Br = AfQ$ A.r) ,{R.{d AtULt
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ENGLISH VERSION

Instructions : (1) This question paper contains frve
questions and all are compulsory.

(2) Figure to the right indicate marks of
the corresponding questions.

f (a) Lat (L,s) be a lattice. prove that there 7
exists two binary operations * and el on L
such that (2,,+, O) is a lattice as an algebraic
system.

@) Define partially ordered set and totally 7
ordered set. In usual notations prove that
(N,D) is a partially ordered set but not a
totally ordered set.

O Define a sublattice. Show that every closed 7
interval of a lattice is a sublattice.

OR
1 (a) Prove that the direct product of two lattices 1

is again a lattice.
O) Define an isomorphism of lattices. Show that 7

1o" 1={o,r} Iatttce (23,<) and (p({a.D,c}), n, U)

are isomorphic.
(c) In a complemented distributive lattice 7

(2, x, o, 0, l, ') , rrove that
a < b e a *b' = 0 e b' < a' e a'@ b =1. ya.b e L.

2 (a) Explain Karnaugh's method for minimization 7
using Karnaugh's method minimize the
Boolean expression.

.f (\, *2. 4, xa) = @ (z,s' 6,7,s,1 o,t 4)
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O) Define an atom. Show that every element 7

r of a Boolean algebra (4, i, o,0, 1,') can be

uniquely expressed as a sum of atoms of B.
(c) Find the value of 7

a(x1, x2,x3, *q)= *t* rz-[(r, -ro)O", or, -"i]

for x7=2, x2=6,4 =3 and 14=1 over the Boolean

algebra (sa,l)
OR

2 (a) State and prove Stone's representation 7
theorem.

O) Using cube array method for representation 7
of a boolean expression

o(x1, x2, x3) =x1 o(x1 *xz*xr)@(xr *")"ti)
\' - 'l \ - 'J

and minimize it
(c) State and prove DMorgan's law for 7

boolean Algebra.

3 (a) Define degree of vertex. Prove that in any 7
graph, number of odd vertices are always even.

6) Show that a tree with n vertices has 7

precisely 71-1 edges.
(c) State and prove Cayley's theorem. Draw all 7

spanning trees of a complete graph ,Ka.

OR

3 (a) State and prove the neceesary and sufEcient 1
condition for a gxaph G to be dieconnected.

O) Show that a Bimple graph with n.vertices 7

and &-components has at most
(n-h)(n-h+l)12 edses.
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(c) Prove that it is impossible to have a group 7
of nine people such that each person of the
group knows exactly five of the others in the
group.

  (a) State and prove Euler,s theorem for a 7
connected planner graph.

&) Define a circuit vector set Wr. Show that I/p T

is a subspace of a vector space W6.

(c) Let G be a (4,5) graph V={4,v2,4,v4} 7

E = {e1, e2, 4, ea, e5} define as

et e (\, v2), e2 <+ (v2, 4) ,4 <+ (4, va),

eq e (\, va), and e5 <+ (v2, va)

in usual notations
(1) Find the basis of a vector space W6 and

dimW6.

(2) Find the elements of subspace tvg and

dlm\W,)

OR
4 (a) Prove that u is a cut vertex of a connected 1

graph G if and only if there exist two vertices
x atd- y in G such that every path between
r and y passes through u.

(b) For a connected plane graph, having 1
n-vertices, e-edges and /-faces prove that .

rll ">3,/ r--/2r
(2) e<3n-6

(c) Prove that a graph G is a circuit ifl it is 7
a non-separable graph with nulJity only one.
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(a) Define a cyclic diagraph. Show that every
directed tree is an acyclic diagraph. Is converse
true ? Justifu your answer.

O) Define the covering of a graph G. Prove that
covering g of a graph G is minimal if and only
ifg contains no path of length three or more.

(c) Define cut set matrix and find the cut
set mafuix for a given graph.

o)

(c)

(a)

For a graph G

For a connected graph G, show that

^G)=2 
if and only if G is bipartite.

Define an incidence matrix. Show that the
rank of an incidence matrix of a connected
graph G with n-vertices is (n-1).

VeriS' the result :

ABT=BAT=O(Mod2)
Where A = incidence matrix of G

B = circuit matrix of G
BT = Transpose of a matrix of B.
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