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SECTION- I 

All the first ten questions are compulsory. They carry 1 mark each. 

1. Draw a graph with exactly 4 odd degree vertices. 

2. How many 3-regular simple graphs are there with four vertices? 

3. Define vertex disjoint subgraphs. 

4. Define a walk in a graph with an example. 

5. Define components of a graph. 

6. Give an example of an Euler graph. 

7. Does there exist a tree with minimum degree of its vertices is 2? Justify. 

8. Draw a planar graph with 6 regions. 

9. Write the adjacency matrix of the complete graph on 5 vertices. 

10. Define a Balanced Digraph. 
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SEC rl ON II 

1\11~,Wl' ' llny olght quo~tlo 11 s from nmo11n tll o quosl.lon!; 11 to 22. Tho~.w qu(J :.; tion ~; 
l:,11,y 2 llH\I'"~ l)lld l . 

I 1. Pr nvo tlwt tho su,n of tho dogroos of 11II vorlicos In G is lwico tho numbor of 
L'l1flOS of G. 

12. Stnto t<onigsborg Bridge problem. 

13. Provo lhot If a graph has exactly two vertices of odd degree, there must be a 
pnth joining theso two vertices. 

n(n - 1) .d 14 . Provo th tt t a complete asymmetric digraph of n vertices contains 
2 

e ges. 

15. Sketch all non isomorphic simple digraphs with 3 vertices. · 

16. Defino an Euler digraph and give an example. 

17. Define weakly connected and strongly connected digraphs using examples. 

18. Check whether the complete graph on 4 vertices is planar. 

19. Give an example of a 3-connected planar graph. 

20. Explain incidence matrix using an example. 

21. Prove that there Is one and only one path between every pair of vertices in a 
tree. 

22. Draw the spanning trees of K5 . 

SECTION - Ill 

Answer any six questions from among the questions 23 to 31 . These questions carry 
4 marks each . 

23. Prove that the number of vertices of odd degree in a graph is always even . 

24 . Prove that a graph G is disconnected iff its vertex set V can be partitioned into 
two non-empty disjoint sets V1 and V2 such that there exists no edge in G whose 
one end vertex in subset V1 and the other in subset V

2 
. 
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25- -Prove that if G is a connected graph with exactly 2k odd vertices, then there exist 
k edge-disjoint subgraphs such that they together contain all edges of G and that 
each is a unicursal graph. 

26. Prove that a graph G with n vertices, n - 1 edges and no circuits is connected. 

27 • Prove that every connected graph has at least one spanning tree. 

28. Prove that for any simple, connected planar graph wit~ f regions, n vertices and 
e edges, the following inequalities hold . 

(a) e ~ 3 
f 

2 

(b) e ~ 3n-6. 

29. Prove that the Petersen graph is non-planar. 

30. Explain the Teleprinter's problem and model the problem using graph theory. 

31 . Prove that two graphs G1 and ·G2 are isomorphic iff their incidence matrices 

A(G1) and A(G2 ) differ only'by permutations of rows and columns. 

SECTION-IV 

Answer any two questions from among the· questions 32 to 35.These questions carry 
15 marks each : 

32. Prove that a graph is a tree iff it is mini~ally connected. 

33. Prove that a connected planar graph with n vertices and e edges has e- n + 2 
regions. 

34. Prove that a digraph G is an Euler digraph iff G is connected and balanced. 

35. Prove that every tree has either one or two centers. 
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