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B.Sc. DEGREE EXAMINATION  

JANUARY 2009. 

(AY – 2005-06 and CY – 2006 batches only) 

Third Year 

Mathematics 

GRAPH THEORY 

Time : 3 hours Maximum  marks : 75 

SECTION A — (5  5 = 25 marks) 

Answer any FIVE questions. 

1. Show that the sum of degrees of the points of a 

graph G is twice the number of lines. 

2. Show that every (p, q)-graph with pq  contains 

a cycle. 

3. Write down the Fleury’s algorithm. 
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4. Let G be a graph with p points and let u and v be a 

nonadjacent points in G such that pvdud )()( . Show 

that G is Hamiltonian if and only if uvG  is 

Hamiltonian. 

5. Prove that every connected graph has a spanning 

tree. 

6. Show that any tree S constructed by Prim’s 
algorithm is an optimal tree. 

7. Prove that every planner graph G with 3p  

points has at least three points of degree less than 6. 

8. Show that there exists a k-colouring of a graph G 

if and only if )(GV  can be partitioned into k subsets 

kVVV ....,, 21  such that no two vertices in kiVi .....,2,1,  

are adjacent. 

SECTION B — (5 × 10 = 50 marks) 

Answer any FIVE questions. 

9. (a)  Define : 

  (i) Null graph,  

  (ii) Sub graph and spanning sub graph. 

 (b) In any graph G, show that the number of 

points of odd degree is even.  
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10. Prove that every non trivial graph contains at 

least two vertices which are not cut vertices. 

11. Prove that a connected graph is Eulerian if and 

only if it has no vertex of odd degree. 

12. A ),( qp -graph G is a bipartite graph if and only if 

it contains no odd cycles. 

13. State and prove the Hall’s theorem. 

14. For any graph G  prove that 1)()( GG .  

15. Show that the digraph D is strongly connected if 

and only if D contains a directed closed walk containing 

all its vertices.  

16. Show that every strong tournament D on 3p  

vertices contains a directed cycle of length k, for every k, 

pk3 .   

——––––––––– 
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