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ENGLISH VERSION

Instructions : (1) This question paper contains five
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questions and all are compulsory.
(2) Figure to the right indicate marks of
the corresponding questions.

Let (L, <) be a lattice. Prove that there 7
exists two binary operations * and @ on L
such that (L, ®) 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.
Define a sublattice. Show that every closed 7
interval of a lattice is a sublattice.

OR

Prove that the direct product of two lattices 7
1s again a lattice.
Define an isomorphism of lattices. Show that 7

for L={0,1} lattice <L3,S> and (P({a,b,c}),ﬂ, U)

are isomorphic.
In a complemented distributive lattice 7

(L,*®,0,1,"), prove that
ashbeoarb'=0b'sa'ca'®b=1, Vabel
Explain Karnaugh's method for minimization 7

using Karnaugh's method minimize the
Boolean expression.

S (%1, %3, x5, x4) =9(2,5,6,7,8,10,14)
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(b) Define an atom. Show that every element 7
x of a Boolean algebra (B, + @,0,1,") can be

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

o(x, xp,%3, X4) = x %3 *[(xl *x4) D xp D x3 *x1:|
for x; =2, xp =6, x3=3 and x5 =1 over the Boolean

algebra (SG,D) .

OR
2 (a) State and prove Stone's representation 7
theorem,
(b) TUsing cube array method for representation 7
of a boolean expression

a(x), xp, x3)=x @(x] * Xy *xé)@(xl *x'z *xlq,)
and minimize it.

(c) State and prove D'Morgan's law for 7
boolean Algebra.

3 (@) Define degree of vertex. Prove that in any 7
graph, number of odd vertices are always even.
(b) Show that a tree with n vertices has 7
precisely »—1 edges.
(¢) State and prove Cayley's theorem. Draw all 7
spanning trees of a complete graph X,.

OR

3 () State and prove the necessary and sufficient 7
condition for a graph G to be disconnected.
(b) Show that a simple graph with n-vertices 7
and k-components has at most
(n—k)(n—k+1)/2 edges.
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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.

State and prove Euler's theorem for a 7
connected planner graph.

Define a circuit vector set W-. Show that Wy 7
is a subspace of a vector space We.

Let G be a (4, 5) graph V={v1, vy, V3, V4}

-]

E= {el, ey, €3, &4, 35} define as

e © (W, 1), & & (v, 13),63 & (v3, va),

ey & (vl, v4), and es <> (vz, v4)

in usual notations

(1) Find the basis of a vector space Ws and
dim ;.

(2) Find the elements of subspace Wy and
dim (W;)

OR

Prove that v is a cut vertex of a connected 7
graph G if and only if there exist two vertices

x and y in G such that every path between

x and y passes through v.

For a connected plane graph, having 7
n-vertices, e-edges and f-faces prove that :

(1) ez%f

@) e<3n-6
Prove that a graph G is a circuit iff it is 7
a non-separable graph with nullity only one.
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Define a cyclic diagraph. Show that every
directed tree is an acyclic diagraph. Is converse

true ? Justify your answer.

Define the covering of a graph (. Prove that

covering g of a graph G is minimal if and only

if g contains no path of length three or more.
Define cut set matrix and find the cut

set matrix for a given graph.

For a connected graph G, show that

x(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).
For a graph G 3,

= &

Yy

e
e, -3
4

o

Verify the result :

ABT = BAT = O (Mod 2)

Where A = incidence matrix of G
B = circuit matrix of G

BT = Transpose of a matrix of B.
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