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16.

(a).

i)

®)

@

(i)
(i)

- What is Ferrer's graph? Give an e\ample Ferrer's graph and 1ts

transposition graph. . : )

Explain exponential _generating function with an exampIe. (8)
. R o , ‘

Explain the e{1n11113tion operator with en example, . (5)

‘What is meant by a recurrence relation? Write one apphcatmns of

each first order ‘and second order linear” homogeneous recurrence

Lelatmn with: examples , . : (8) :

" PART o —(1x15= 15 marks)

“Can the kolams shown in f1g111e 16 (a) (1) and (i) be drawn without lifting -

your hands and not overdrawing any part of thé kolam? Substantiate

®

‘(ii)

~ your answers with graph theory knowledge If not possible, make it
N possmle by adding some curves. . ‘ 7 C (8+7)

Figure — 16 (a) (i)

.Figu're - 1_6,(3) Q-

Or - L

Stack the blocks shown in ﬁgule 16 (b) (1) in a p11e of 4'in such a

way that each of the. colors appears exactly once on each of the four

sides of the stack _ : S (7):'
"l [®B] I8 (87}
[®Iw]e] [E[B (6] [w{e ] (W[R|G]
1w Tw R pul
e R K3 :

Figure - 16 (B) )

A young pair of rabbits, one of each sex is placed on an 1sland A -

pair of rabbits does not breed -until they are 2 months old. After
they are 2 months old, each pair of rabbits produces another pair
each month. Assume that none of the 1abb1ts die. How many rabbits
are the1e after n months? o (8)
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PART A — (10 x 2= 20 marks)

For which of the following does thele exist a snnple graph G= (V E) satlsfymg

the spec1f1ed condltlons‘?

(e) It has 3 components 20 vertices and 16 edges ‘
(b) Tt is connected and has.10 edges 5 vertices and fewer than 6 cycles. -
(c) It has 7 ver t1ces 10 edges and more than two components

The maximum deglee of any vertex.in a smlple graph Wlth n vertices is n—1.
lee reasons. : : -

Calculate the maximuin flow between the nodes A and Fi in the graph. I‘1g 3.
The number on a line represents the capacity. : .

I‘1gu1e ~3

Define Homeom01ph1c glaphs and give example graphs.
What is meant by mdependent set and maximal independent set of agr aph" _

What is meant by regularization of a planax graph? Give an ‘example.



10. .

11,

How many ways can the letters in ENGINETRING be arranged so that all
three E's together? .

by 5 or 3.

_ Determine the number of positive integers n, 1< n < 500, that are not divisib’le -

Define genelatmg function.” lee an example to a polynonnal and a power
series.

Write a homogeneous and anon- homogeneous recurrence 1elat1ons

@

(b)

(@

(ii)

@

(i)

PART B—(5x13=65 ma1ks)

,Draﬁ{ a . .graph isomorphic ‘to the graph G 3 shownf in
- Figure 11(a) (i) such that no edge is crossing others. - B

Figure — 11 (a) )

Define walk, gircuit, path and subgiaph me the graph shown in
figure 11(a)(ii), draw a walk of any length, a path of length 5, a

civeuit of length 4 and subgl aph of 4 veltlces and 5 edges. 8

Figu‘re — 11 (a) (i)
Or. .

Seven children in a street play a game in a circular arr angement, If

no child holds hands with the same playmate twice, how many -

times can this auangement possible?  Write all possible
auangements o .- I (5)

Prove that there are at least two pendant vertices in a tree with two
or more vertices. Also prove that every tree has one or two centers.

(8
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14.

(a)

b

(a)

(b

(a)

®)

@ -

(ii)
)

D)

@

@

G

_ edges gwen by A= (

Prove that the dlstfmce-between any two spanning trees is a metric.
Find two different minimum _spanning trees’ of a graph with
v={,23, 4} is descnbed by

@ =( @ b ¢ d ) ¢ -f It has weights on itg
o {1,2}_{1,2} ,4) 23} (84} $84)) SR
abecde f] @
3 21 2 4.2

1

Prove that an Eulel graph cannot have a cut set w1th an odd

numbez of edges . . . ®

_ Or _ _ . _
Constluct a glaph G with -the following properties; Edge

_connectivity of G = 4, vertex conneetlwty of G =3, and deglee of
‘every vertex of G25. O , LM

Deuve the fonnula for the numbe1 of 1eg1ons in a planar graph G
with n vertices and e edges. Also prove that a planar glaph with
tuangle 1eg10ns can have at most (3n 6) edges . , 6)

- Define chromatlc polynomial and wnte the chlomatlc polynomlal of

a graph with n vertices. o ®)

Define complete matching and m1n1n1al covering in a glaph G. Give
one application example to each ' (8)

- Or
Define the follo‘._ving aﬁd_ give 01;é rexample to e‘ach.,
(1) Complete symmetric digraph - |
(2) Balanced digraph -
3 -Equiva[ence graph
(4)' Accesmbahty ina d}gl aph. _— ' o (8).
When is a digraph an Euler (hglaph" Draw an Buler dlglaph ()

Detenmne the number of six d1g1t 1ntegels (no leadmg zevos) in which -

- ®

(i1)

No digit may be repeated;
D1g1ts may ‘be repeated. Answer pa1ts

(1) and (ii) with the extra condition that the six d1g1t number even;
Also do the same with the condition that the number _1s divisible
by 5. ‘ ) I | - {(13)

- Or

‘At a nurséry, Reshmi wants to arrange 15 different plants on five shelves

for a window display. In how many. ways can she arrange them so that

~each shelf has at least one, but no more than four plants‘7 (13)
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