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OB I S

Part A

Answer any five questions.
Each question carries a weight of 1.

Show that in any group of n persons (n = 2), there are atleast two with the same number of friends.

n—1

Give an example of a non-simple disconnected graph with 8 2

Show that a tree with at least two vertices contains at least two pendant vertices.

Determine the number of spanning trees of the following graph :

Show that for any graph G, a + p = n.
Prove that if G is k-critical then 5 = k- 1.
Show that the complement of a simple planar graph with 11 vertices is non-planar.
Draw the dual of the Herschel graph.
(6x1=5)
Part B

Answer any five questions.
Each question carries a weight of 2.

Prove that every vertex of a disconnected tournament T with n = 8 is contained in a directed
k-cycle, 3 <k <n.
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Prove that the connectivity and edge connectivity of a simple cubic graph G are equal.

Prove that the number of edges in a tree with n vertices is n — 1. Also prove that a connected graph
with n vertices and n — 1 edges is a tree.

Prove that if e is not a ]ﬂdp of G then T(G) =T (G—-e) + T (G . e).
Prove that if for a simple 2-connected graph G, « <k, then G is Hamiltonian.
(a) Define chromatic number of a graph.
(b) Determi.ue the chromatic number of (i) the Peterson graph ; (i1) the wheel w..
Show that a Hamiltonian cubic graph is 3-edge chromatic.
Prove that a graph G is planar if and only if each of its blocks is planar.
. (6% 2 =10}

Part C

Answer any three questions.
Each question carries a weight of 5.
(a) If the simple graphs G, and G, are isomorphic, prove that L(G, ) and LI{GrJ] are isomorphic.
(b) Disprove H is a spanning subgraph of G implies that L(H) is a spanning subgraph of L{G).
State and prove Whitney’s theorem on 2-connected .graphs.
State and prove Cayley’s formula for the number of spanning trees of a labeled complete graph.

Prove that a graph is Eulerian if and only if each edge e of G belongs to an odd number of cycles
of G.

Prove that for every positive integer k, there exists a triangle-free graph with chromatic number
k.

(a) Prove that k; ; is non-planar.
(b) Prove that every planar graph is 6-vertex colorable.
(3 x &= 15)



