
17. State and prove the Caycley's formula. 
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18. For a connected graph G. Prove that following 

statements are equivalent: 
(For candidates admitted from 2016-2017 onwards) 

(a) G is Eulerian 

b) The degree of each vertex of G is an even M.Sc. DEGREE EXAMINATION, NOVEMBER 2016. 

positive integer. Mathematics 
(c) G is an edge-disjoint union of cycles. (c) 

GRAPH THEORY 

19. With the usual notations, 

n-1 if n is even 

x(K,)= 
if n is odd 

show that 
Time Three hours Maximum: 75 marks 

SECTION A- (10x 2 20) 

20. (a) State and prove the Euler formula for plane 20. 
Answer ALL questions. 

graph. 

Definea complete bipartite graph 
example. 

(b) If the girth k of a connected plane graph G 1. with an 

is at least 3, then prove that ms -). 
(e-2) 2. Define the join of two graphs. Give an example. 

3. Define a cut vertex. Give an example. 

What is meant by a spanning tree? Give an 4. 
example. 

Define a matching of a graph. Also draw the 

Herschel graph. 

6. Short notes on a Hamiltonian graphs. 
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(a) For any graph G for which 8> 0, prove that 

a+B' = n. 
13. 

What do you mean by critical graph? With 

suitable example. 
7. 

Or 

8. Define a triangle-free graph. Give an example. 8. (b) If G is Hamiltonian, then prove that for 

every nonempty proper subset S of V, 

w(G-S)s|S|. 
9. Show that the graph K3 is non planar. 

10. State the four-colour theorem. 
If G is k-critical, then prove that 62k -1. 

Or 
14. (a) 

SECTION B- (5 x 5 = 25) 

(b) If G and H are disjoint, then prove that 

GUH; 2) =f(G; A)f(H; 2). 
Answer ALL questions. 

11. (a) If a simple graph G is not connected, then 
15. (a) Show that a graph is planar if and only if it is 

embeddable on a sphere. 

Or 

15. 
prove that G is connected. 

Or 

b) Show that every tournament of order n has (b) Prove that every planar graph is 6-vertex 

colorable. 
at most one vertex U with d" (0) = n-1. 

SECTIONC- (3 x 10 = 30) 
12. (a) Show that an edge e= ay of a graph G is a 12. 

cut edge of a connected graph G if and only if 

e does not belong to any cycle of G. 
Answer any THREE questions. 

16. (a) With the usual notations, prove that 

Or 
sA. 

(b) Find r(G) for the following graph G: 

(b) Show that the number of edges of a simple 

graphs with w components cannot exceed 

n-wn -w+1) 
2 
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