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SECTION-I
Al the first 10 questions are compulsory. They carry 1 mark each.

. Find the number of edges in a complete graph on 1000 vertices.
». How many edges are thereina spannirig tree fof assimple connected graph with
24 vertices ? ,

3. Give an example ofa pseudosymmeiric digraph.

4. Show by example that a radius in@tree is not necessarily half its diameter.

5. Draw a complete bipartite graph with an Euler circuit
6. Let G be a simple graph with n vertices and k connected components. What is
the minimum possible number of edges of G?

7 Which is the nonplanar graph with the smallest number of vertices ?

11
8. Draw a graph whose incidence matrix is [1 J ;

9. Give the adjacency matrix of a complete graph on 4 vertices.

10. Identify the class of connected graphs G such that G —e is disconnected for

eachedge e of G.

P.T.O.



S b

C-1364
SECTION- uestion
. ese S C;
Answer any 8 questions from among the questions ! Tigaa TRees Ay
2 marks each.

11. Let G be a regular graph of vertex degree k. an odd nu

mber. Prove that i,
number of edges in G is a multiple of k. |

ices, same n
12. Draw two non-isomorphic graphs with the same numboer of VG:;CGS' Umber
of edges and an equal number of vertices with a given degree.

13. Ifa graph has exactly two vertices of odd degree show that there must be a paty

joining these two vertices.
14. Explain the Konigsberg bridge problem and draw the graph corresponding to it,

15. If a simple graph G has at least two vertices, show that it has two vertices of the
same degree.

16. Show that every connected graph has at least ore spanning tree.
17. Prove that no simple graph with two or thre€ vertices is self-complementary.
18. Show that a bipartite graph contains no-eircuit of odd length.

19. Prove or disprove : Every Euler simiple graph with an even number of vertices
has an even number of edges:.

20. Show that any tree with twio or more vertices has at least two pendant vertices.

n n :
21. Inany digraph G;prove that ) d*(v) = ,d~ (v, each sum being equal to the
= =
number of edges in G. |

22. It a graph G on n vertices has fewer than 3n - 6 edges, must G be planar ?
Justify your answer.

SECTION - Il

Answer any 6 questions from among the questions 23 to 31. These questions carry
4 marks each.

23. Show that a connected graph G is an Euler graph if and only if all vertices of
G are of even degree.

24. If A(G) is an incidence matrix of a connected graph G with n vertices, show tha!
the rank of A(G) isn - 1.
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. show thatatree with n vertices hag

- v

class with § sty '
na dents, each student sends a card to 3 other students. IS I

ible that each student rece
. receives cards from th m tudents to whom
ne/she sent cards ? Justity your o e same 3 stud

- 1 edges.

Le;pi b:b?a ?r::ghbwith exactly two vertices x and y of odd degree. Let G be the
graph 0DIAINET By putting a new edge (x, y) joining x and y. Prove that G is
connected if and only if G is connected.

Prove that a graph can be embedded in th : e
e surface of a sphere if and only if it
can be embedded in a plane. ;

o

L

i S“O_"" that a graph Gis a tree if and only if there is a unique path between any two
vertices of G.

Y. Let G be a simple connected graph with at least 11 vertices: Prove that either
G or its complement G must be nonplanar.

3. Given a simple graph and its complement, prove-that either of them is always
connected. -

SECTION=IV

Answer any 2 questions from among the questions 32 to 35. These questions carry
15 marks each.

2. Explain the Teleprinter's\problem. lllustrate the method of solution using Euler
digraph with an example.

13. a) Show that every tree has either one or two adjacent centers.
b) Show that the Kuratowski's graphs are nonplanar.

3. a) If Gis asimple connected planar graph with n vertices and e edges, show
thate < 3n-6. ‘
b) Show that the maximum number of edges in a complete bipartite graph with -
n vertices is [n%/4]. e

3. a) Let G be a graph with exactly 10 vertices and 27 edges. Suppose that each
vertex has degree 3, 5 or 7 and that there are exactly 2 vertices of degree 5.
How many vertices of degree 7 does G have ? Justify your answer.
b) Show that a graph G with n vertices, n—1edges and no circuits is connected.




