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Nete : (1) Attempt all questions.
SN A 13

(2) All questions carry equal marks.
(3) In case of numerical problems assume data

A
wherever not provided.

i Attempt any three paris : 3Ix4=12

(a) Calculate the number of edges in the following
graph G if G has

(i) 16 vertices, each of degree 2.

(ii) 3 vertices of degree 4, 2 vertices of
degree 3 and other 4 vertices of degree

one.
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(¢} Check whether the graphs K 4, Ky 4 Kj 5 has

(i) ~ Hamiltonian circuit

(11) Hamiltonian path

(d) Prove that a connected graph G (with more
than one vertex) has an Euler trail if and only
if it has exactly two vertices of odd degree.

Moreover, the trail originates and ends in the

vertices of odd degree.

(¢) Prove that the simple graph(connected or
disconnected) having n vertices and k
Component has at most [(n-k)(n-k+1)]/2 edges.

2 Attempt any three parts : : 3x4=12

(a) Show that there is no tree with degree sequence
1 (E12233)
(). (LEL YA T28.D

(b) Prove that in a binary tree having n vertices
the minimum height is [log2(n+1)-1].
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(d) Apply Dikastra algorithm to find out the
shortest path vertices a to d in the following
graph.

(e) Explain diameter and radius of a tree with
example. Find the condition under which the
diameter of a tree is equal to twice the radius.

3 Attempt any tweo parts : 2x6=12

(a) What are geometrical dual and combinational
dual graphs. Show that a graph has a dual if
and only if it is planar?

(b) Prove that for a planar graph G with n vertices
(n>=3), m edges (m>1), and r regions,
() n-m+r=2
(i) m >= (3*n)/2
(ili) m <= 3n - 6
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Peterson’s graph.

4 Attempt any twe parts
(a) Define the chromatic number and chromatic
polynomial of a graph? Find the chromatic
number and the chromatic polynomial of the

following graph

(b) Explain thickness, crossing and covering with
example. Define five color problem. Are there
any graphs that cannot be colored with four
colors?

Define Reduced incidence matrix, Fundamental
circuit matrix and Fundamental cut-set matrix
of a connected graph? Also devise the
relationship between them?
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