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1. This paper consists of 2 pages.
2. Answer each question in the provided booklet.
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QUESTION 1 [15]
1.1) LetG be a connected, plane graph with n vertices,m edges and r regions. Prove that n�m+r =
2: [5]

1.2) Let G be a planar, bipartite graph of order n and sizem; where n � 3: Prove thatm � 2n�4:[5]
1.3) Show that cr(K2;2;3) = 2: [5]

QUESTION 2 [11]
2.1) Let S be a dominating set of G: Prove the following: S is a minimal dominating set if and only
if for every vertex v 2 S at least one of the following holds: [6]

i) 9w 2 V (G)� S : N(w) \ S = fvg:
ii) v has no neighbour in S

2.2) Let G be a graph of order n without isolated vertices. Prove that (G) � n
2
: [5]

QUESTION 3 [6]
3.1) A graph G is 2�factorable if and only if G is 2k�regular for some k: [6]

QUESTION 4 [18]
4.1) Prove the following theorem: Every graph of order n � 6 with at least 3n � 5 edges contains
two vertex-disjoint cycles. [10]

4.2) State and prove Turàn�s theorem. [8]
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