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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a)

(b).

12. (a)

®)

13. (a)

(b)

14. (a)

(b)
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Show that in a group of two or more people,
there are always two people having equal
number of friends.

Or

With usual notations show that any graph
contains at least £ -v + wdistinct cycles.

Draw a graph for which the inequality
K<K'sé is strict.

Or
If C is a non-hamiltonian graph with v=3,
tgen prove that (G is degree majorised by some

mut

In a bipartite graph, show that the number of
edges in a maximum matching is the number
of vertices in a minimum covering.

Or

Prove that every 3-regular graph without cut
edges has a perfect matching.

Prove that a subset S of V is an independent
set of G if and only if V- S is a covering of G.
Hence or otherwise prove that a+ f=v.
Or
k+1- 2)
k-1 )
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Show that r(k,l) < [
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15. (a) Prove that for any graph G, y(G)<A+1

Or

) If G s simple then prove that
7,(G) = m,(G - ) - 7, (Gé) for any edge e of G.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Show that a graph is bipartite if and only if it

contains no odd cycle. \

Or N
(b) Prove that #(K,)=n""2.

17. (a) Prove that a graph G with v =3 is 2-connected
if and only if any two vertices of G are
connected by at least two internally disjoint
paths.

Or

(b) Prove that a nonempty connected graph is \
Eulerian if and only if it has no vertices of odd
degree. -
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