: kPagee . 4) ‘. | . R= 1236

Red. No. & et
Name : ..o,

Sixth Semester B. Sc Degree Exammatlon Aprll 2023

Flrst Degree Programme under CBCSS |
- Mathemat:cs |
Elective
MM 1661.1 : GRAPH THEORY
(2018 Admission Onwards)

Time ':.3,Hours | N | o N .7 .. ' -_Max. Marks : 80

SECTION-A

- Answer all the questions.”

1. Define a simplé graph. |
Draw a complete graph on five vertlces
Define a complete bipartite graph.

Deflne incidence’ matrlx of a graph. |

2
3
4 .
5. State Cayley Theagrem. - -
6. Define bridge of'a graph |
7.  Definewa Hamrltoman graph
8. Define€"tlosure of a graph._
9. State Kuratowski's The‘ore-m.'
10. Define a planar graph.” . . | o Y

( (10><1-1o Marks)
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SECTION—B

Answer any elght quest[ons

.
12. ‘-
s
14,
5.
. prove that G has n- k edges.

16.

7.
18.
19.
20,
21.

22,

Deﬂne a. k—regular graph Give an example fora 3- regular graph

State and prove the F:rst theorem of Graph Theory

Define complement of a graph G. Find the complement of the cycle 05

, Define a connected Graph. Write w(G)for a connected graph.

Let G be an acyclic graph WIth n vertices". and K cennected components, then

Let G be a connected graph with n vertices ‘and n—1 edges Prove that G is &
free. : '

Deﬂne Konigsberg Brldge Problemn

Explam Travelllng salesman Problem in graph theoretlcal terms.

If the. closure c(G) 01" a srmple graph G 1s Hamlltonlan prove that G is

'Ham[ltonlan

Is K3"3 Hamiltonian. Justlfy your answer.

If G Is @“simple planar graph, then prove that G has a vertex of degree
[ess than'6.

Let'P be a convex-polyhedron-and G be.its corresponding Po[yhedral graph. Let
V, denote the number of vertices of G of degree n>3 and let f, denote the
number of faces of G of degree n and e is the number of edges of G then prove

| that )" saV, =Y 1s3nf, = 2e.

(8 x 2 =16 Marks)
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SECTION = C

'Answerany-six.questions. :

23.

24,

25,

26.

27.
- 28.

29.
30

31,

Define odd or even vertex of a graph. In any graph G, prove that there is an even

number of odd vertices.

-'Prov'é.that a tree with n vertices has précisely n-1 edges.

Let G be a graph with.'n vertices .v;,,rv'z,..., v, and let A denotes the adjacency

matrix of G with respect to the listing of vertices. Let B=(b;) be,the matrix

B=A+A%+ . +A™. Then G is a connected graph if and only B has no zero
entries off the main diagonal. o :

Let v be a vertex of the connected graph G. Then prove that v is a cut vert‘éx' of G

_if and only if there are two vertices uand w of G, both different from v, such that v

is on every u-w path'in G.

Prove that an edge e of a graph Gis a.bridgel if‘andyonly if e'is not ény part of

any cycle in. G. .

Let G be a graph in which the.degr_ee of"every vertex is at least two, then prove
that G contains a cycle. 4

State and prove Euler's Formula.

Define (a) Subdivision of a graph (b} Contraction on an edge, using examples.

Let G be a simple 3-corinecfed graph with at least 5 vertices. Then prove that G

has a contractible edge.

SECTION ~D

Answer-any two\questions.

32.

(a) Proyethat every u-v waik'cdn.tains‘a u-v path for any 2 Vertices uandvofa

graph G.

(b) Let G be a graph with n vertices and q edges. Then pfove that G haé'

atleast n — o(G) edges.
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33.

34.

35.

Let G be a sxmple graph with at least 3 vertices. Then prove that G is

2-connected if and only if for each pair of distmct vertlces u and v of G, there are
two mternally disjoint u-v paths inG.

(a) Prove that a: connected graph G has an Euler tra|l if and only if |t has at most
two odd vertices. :

(b) LetThea tree with at-least 2 vertices and let P = u0u1 .u, be a Jongest path _
in T. Then prove that d(ug) = d(uy =1. \ )

State and Prove Dirac Theorem. W ;
: | (2 x 15 = 30 Marks)
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