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(2) Attempt all questions.
(3) Follow the usual notations and conventions.
(4) Figures on the right indicate full marks.

1 Attempt any two :

ey
)

3)

Discuss konigsberge bridge problem.

Prove that in a connected graph G, any minimal set of
edges containing atleast one branch of every spanning
tree of G is a cut set.

Prove that a connected graph G is disconnected if and
only if its vertex set V can be partitioned into two

non-empty disjoint subsets }; and J, such that there
exist no edge in G whose one end vertex is in subset
J] and the other in subset V, .

2  Attempt any two :
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Define component of a graph. Prove that a simple graph
with n-vertices and K components can have at the most

(n—k)n—k+1)

edges. .

Prove that the ring sum of any two cutsets in a graph
is either a third cutset or an edge dis-joint union of
cutsets.
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Define complete graph. Prove that in a complete graph

n—1

with n-vertices there are (Tj edge disjoint

hamiltonian circuits if n is odd number greater than or
equal to three.

3 Attempt any two :

ey

)
3)

Define ring sum of two graphs. In a graph G, let A,P
be two different paths between two given vertices, prove
that A® P, will be a circuit or a set of circuits.

Prove that every circuit has an even number of edges
in common with any cutset.

Define minimally connected graph. Prove that a graph
is a tree if and only if it is minimally connected.

4  Attempt any two :

ey

)

3)

Define height of a binary tree. Prove that the maximum
possible height of an n-vertex binary tree 1is

rlogz(n+l)—l—[.
Define incidence matrix. Prove that two graphs G; and

G, are isomorphic if and only if their incidence matrices

A(G)) and A(G,) differ only by permutations of rows

and columns.
Prove that every tree has either one or two centres.

5 Attempt any two :

ey
)
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Using Euler's formula, Prove that K;,, is non-planar.
If A(G) is an incidence matrix of a connected graph with
n-vertices prove that the rank of A(G) is (n-1).
Define spanning tree. Prove that every connected graph
has atleast one spanning tree.
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