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1. The paper contains TWQO pages.

2. Attempt any FIVE FULL questions.

1. (a) Define the diameter and the periphery of a graph. Find the periphery of the
Petersen graph. [5m)]
(b) Prove that a connected graph G of order n > 2 has locating number (n — 1) if and
only if G is isomorphic to the complete graph K. [5m]

2. (a) Check if the following graphs are planar. Justify your answer. [5m]

(b) Prove that if G is maximal outer planar graph with order n > 3, then G has n — 2
interior regions. [5m]

3. (a) Prove that a graph has a dual if and only if it is planar. [10m]
OR
(b) Define vertex transitive graphs. Is the graph given below vertex transitive?
[5m]

Justify.
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(¢) Define circulant graphs. Give a circulant graph isomorphic to complete graph Kjg

and cycle Cs. [5m]

. Let G be a connected vertex-transitive graph with minimum degree §(G) and edge
connectivity A(G), then prove that A(G) = 6(G). [10m]
(a) Prove that any De Bruijn digraph B(d,n) contains Euler circuits and Hamilton
cycles. Also, find an Euler circuit in B(2, 3). [5m]

(b) Define Butterfly networks BF(n). Draw BF(2) , BF(3) and BF(4). [5m]

. Prove that the direct product and the strong product are each associative. [10m]
. Prove the distance formula for the lexicographic product of graphs. [10m]
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