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Note : Question No. 6 is compulsory. Answer any
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1. (a)

(b)

2. (a)

Prove that a ‘bipartite graph has a unique
bipartition if and only ifit is connected. 5

If G is a simple planar graph with at
least 3 vertices, then prove that

e(G)<3n(G)-6. Hence decide whether

Ks is a planar graph or not. : 5

If u and v are the only odd-degree vertices
in a graph G, then show that G contains a
L — v path. 3
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4. (a)

(b)
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State and prove the . relationship
between the number of vertices and edges
in a tree, 5

Show that K, ; is an interval graph. 2

Apply Kruskal's algorithm to find a
minimal spanning tree in the following

~ graph: : o 4

(i) Show that for eve;r;; regular connected
X - Ybigraph, | X | = |Y]. 2

(@) Does every regular connected bipartite
graph admit a perfect matching ?

Justify your answer. 2
Find the girth of Q3. 2
Construct a graph G for which % (G) = 4
and @ (G) = 2. Justify your answer. 4

[
Does every graph G, with n(G) 22, have
at least two vertices of equal degree 7 Give
reasons for your answer. 3
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(¢) . Give an example, with justification, of two
non-isomorphic graphs with the degree
sequence 2, 2, 2, 2, 2, 2. . 3

5. (a) Draw a tree T with vertices having,
eccentricities 4, 4, 4, 3, 3, 2. Justify your
answer. o
Further, find the central point of T and the

radius of T. - L4

(b) () Apply the breadth first search (bfs)
algorithm _'to the following graph,
starting at vertex ‘A and showing the
bfs tree at each step.

: C
(1)) Also find the shortest paths from A to -
every other vertex of this graph. 6

6. Which of the following statements are true ?

- Give reasons for your answers : 10

(A-59)



[4]  MMTE-001

() There exists a graph with adjacency matrix

being the 5 x 5 zero matrix. '

(_ii) A graph with n vertices and n - 1 edges,
for n23, is acyclic. ‘

(iit) Evezl'y/graph has a perfect matching.

(iv) The chromatic numbers of a planér graph

and its dual must be the same.

gy) There is a graph With 6 vertices having

5 cut vertices.
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