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SECTION A — (10  2 = 20) 
Answer ALL  questions. 

1. Define complete graph.  

2. Prove that the number of vertices of odd degree is even in any graph.  

3. Define cut edge.  

4. Define edge contraction.   

5. Define covering.  

6. Define matching.  

7. Define -colorable graph.  

8. Define achromatic number.  

9. Define maximal planar graph.  

10. Define homeomorph of a graph.  

 

SECTION B –  

Answer ALL questions. 

11. (a) Prove that if a simple graph  is not connected, then  is connected.  

Or 

(b)  Prove that the number of edges of a simple graph of order  having  components cannot 

exceed .  

12. (a) Prove that a simple cubic connected graph  has a cut vertex if and only if it has a cut edge.  

Or 

(b) Prove that for any loopless connected graph , .  

13. (a) Prove that a matching  of a graph  is maximum if and only if  has no -augmenting 

path.  

Or 

(b) Prove that if  is Hamiltonian, then for every nonempty proper subset  of , 

. 

14. (a) Prove that no vertex cut of a critical graph is a clique.  

Or 

(b) Prove that a simple graph  on  vertices is a tree if and only if .  

15. (a) Prove that a graph is planar if and only if it is embeddable on a sphere. 

Or 

(b) Prove that  is nonplanar.  



SECTION C –  

Answer any THREE questions. 

16. Prove that every vertex of a disconnected tournament  on  vertices with  is contained in a 

directed -cycle, .  

17. Prove that ,  where  is a labeled complete graph on  vertices, .  

18. Prove that a graph  is Eulerian if and only if each edge  of  belongs to an odd number of 

cycles of .   

19. Prove that for any simple graph .  

20. State and prove Kuratowski theorem.  
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