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¹þãq ß Zà¾uç§ý ¢§ýà¢ê yç Ààç sàªà ZàÎÂà Ñv §ýLâk¥ ñ ysã ZàÎÂààçÞ §çý ¡Þ§ý ytàÂà Ñè ñ
Note : Attempt two parts from each unit. All questions carry equal

marks.

Unit-I

ZàÎÂà-1. (¡) ªàâ½àmãu ¡àªàtÂà yç âÀhà¢¥ â§ý ! 2nn ≥  kÑàÝ 

4n ≥ Prove by mathematical induction that ! 2nn ≥  for4n ≥

(r) sàxà 

{ ; 0
yxL a b x y= > >

 §çý âv¥ Íuà§ýÊ½à §ýL yÞÊjÂàà

§ýLâk¥ ñ
Construct grammar for the language

{ ; 0
yx

L a b x y= > >

.

(y) ¥§ý i¹þÂàà §çý i¹þÂàç §ýL Zààâu§ýmà ÀåyÊã i¹þÂàà §çý i¹þÂàç §ýL Zààâu§ýmà
§ýà wªàê Ñè ñ â§Þýmä qÑvã i¹þÂàà §çý Zàâm§åýv yÞuàçªààÂàäqàm ÀåyÊã i¹þÂàà

§çý Zàâm§åýv yÞuàçªààÂàäqàm §ýà i¹þÂàà §çý Zàâm§äýv yÞuàçªààÂàäqàm §ýà iÂà
Ñè, Zà¾uç§ý §ýL Zààâu§ýmà Öààm §ýLâk¥ ñ
The chance of one event happening is the square of

the chance of a second event happening, but the odds

against the first are the cube of the odds against the

second. Find the chance of each event.

Solve the following difference equation by using

generating function method :

2 12 2 , 0r
rr ra a a r+ +− + = ≥

  given that 

0 12 , 1a a= =

.

(y) ây÷ §ýLâk¥ â§ý ytåÑ 

( ),G ⋅

 §çý ¥§ý ¡wuw 

a

 §ýL §ýàçâ¹þ £y§çý

Zàâmvàçt 

1a−

 §ýL §ýàçâ¹þ §çý rÊàrÊ Ñàçmã Ñè ñ

Prove that the order of an element a of group 

( ),G ⋅

is the same as the order of 

1a−

.

Unit-V

ZàÎÂà-5. (¡) råvãu rãkªàâ½àm 

B

 tçÞ 

,x y B∈

 §çý âv¥ ây÷ §ýLâk¥ â§ý 

x y≤

uâÀ ¡àèÊ §çýwv uâÀ 

x y y+ =

.
In a Boolean algebra B, Prove that 

x y≤

 if and only if

x y y+ =
 where 

,x y B∈
.

(r) âÂàÈÂàâvâhm ÄývÂà §ýàç âwuàçkÂàãu ZàyàtàÂu Ûýq tçÞ qáÊwâmêm

§ýLâk¥ ß
Find the disjunctive normal form of the following

function :

( ) ( ) [ ], , .' ' ' ' 'F x y z xy z z x= + +  

(y) âÂàÈÂà qáÊqn §ýà yÊvã§ýÊ½à §ýLâk¥ ß
Simplify the following circuit :
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Unit-II

ZàÎÂà-2. (¡) yÈrÂo §ýà ¥§ý ¥çyà £ÀàÑÊ½à Àãâk¥ kàç ÐwmäÌu Ñàç qÊÂmä ytâtm

¡àèÊ y§íÞýt§ý Âà Ñàç ñ
Give an example of a relation which is reflexive but

neither symmetric nor transitive.

(r) âÂàÈÂààÞâ§ým ¡àvçh §çý âv¥ ¥§ý ÂuåÂàmt ÑèâtÌ¹þàçâÂàuÂà qáÊqn Öààm
§ýLâk¥ ñ
Find a minimum Hamiltonian circuit for the following

graph.

(y) âÂàÈÂàâvâhm ¡yÞr÷ ªàíàÄý §ýL kàâm ¥wÞ ÎàåÂumà Öààm §ýLâk¥ ñ
Find the rank and nullity of the following disconnected

graph :

Unit-III

ZàÎÂà-3. (¡) âÂàÈÂàâvâhm yÞ©uà¾t§ý ÄývÂà §çý âv¥ kÂà§ý ÄývÂà Öààm §ýLâk¥ :
Find the generating function of the following numeric

function :

( )
2

1

5 6
A z

z z
=

− +
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(r) tàÂàvàç 

,a b

 ¡àèÊ 

c

 yÞ©uà¾t§ý ÄývÂà ¢y Zà§ýàÊ Ñè â§ý 

*a b c=

âÀuà ªàuà Ñè â§ý :

Let a, b, c be numeric functions such that 

*a b c=

,

Given that :

1 , 0

2 , 1

0 , 2

r

r

a r

r

=
= =
 ≥

mnà (and)  
1 , 0

0 , 1
r

r
c

r

=
= ≥

b  §ýà âÂàoàêÊ½à §ýLâk¥ ñ (Determine b.)

(y) uÞØà §ýàç ÂuåÂàmtã§æým §ýLâk¥ âky§ýL ¡wÐnà yàÊ½àã tçÞ Âàãjç Àã ªà¢ê

Ñè ñ
Minimize the machine whose state table is given

below:

     ¡wÐnà (State)      âÂàwçÎà (Input)   âÂàªàêt (Output)
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Unit-IV

ZàÎÂà-4. (¡) ¡ÞmÊ ytã§ýÊ½à 

1 2
4 4 2r

r r r
a a a− −− + =

 §ýàç Ñv §ýLâk¥ ñ

Solve the difference equation 

1 2
4 4 2r

r r r
a a a− −− + =

.

(r) kÂà§ý ÄývÂà âwâo yç âÂàÈÂàâvâhm ¡ÞmÊ ytã§ýÊ½à §ýà Ñv Öààm

§ýLâk¥  

2 1
2 2 , 0r

rr r
a a a r+ +− + = ≥

 âÀuà Ñ è ß

0 12 , 1a a= =
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