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ANSWER ALL QUESTIONS

Prove that § < Z?q < A for a graph G(p, q).

Define block of a graph with an example.

Define adjacency matrix of a graph.

Prove that connectedness of points is an equivalence relation on the set of points of G.
Define centre of a graph G.

State four colour theorem.

Define Hamiltonian graph.

Is the following graph planar? If so draw it without any crossings.

AN

Are the following two graphs isomorphic? Justify.

State True or False. a. Petersen graph is Eulerian.
b. In atree, every vertex is a cut-vertex.

SECTION -B
ANSWER ANY FIVE OF THE FOLLOWING (5x8=40)
Draw the graph corresponding to the following incidence matrix.
1 01 1 1 0
011 0 00
0 00 0 10
110 0 0 1

0 001 0 1
Prove that a graph G is connected iff for any partition of V into subsets V; and V/,

there is a line of G joining a vertex of V; to a vertex of V,.

Show that if every block of a connected graph G is Eulerian, then G is Eulerian.
Prove that every tree had a centre consisting of either one point or two adjacent
points.
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State and prove Euler’s theorem.

Show that in any group of two or more people, there are always two with exactly the
same number of friends inside the group.

Prove that a graph G with atleast two vertices is bipartite iff all its cycles are of even
length.

Prove that a closed walk of odd length contains a cycle.

SECTION-C
ANSWER ANY TWO OF THE FOLLOWING (2X20=40)

Prove that the following statement are equivalent for a graph G (p, q).
Q) G is atree.

(i) Every two vertices of G are joined by a unique path.

(ili)) G isconnectedandp = q + 1.

(iv) Gisacyclicandp =q + 1.

a) State and prove the five colour theorem.
b) Define the chromatic number and chromatic index of a graph and find the same for
the following graphs: (i) Petersen graph (i) K, , (iii) Cy,41  (10+10)

. a) Define the union and composition {G;[G,] & G,[G]} of two graphs G; and G, and

find the same for the following graphs:

Gli Gz!

b) Define product of two graphs G; and G, and find the same for the following
graphs:

G G2 A

c) Define SUM of two graphs G; and G, and find the same if G; = K; and G, = C,

(10+5+5)
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