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Vhi %Vhi %Vhi %Vhi %Vhi % [k.M ̂v* esa nl vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA [k.M
^c* esa y?kwŸkjh ç'u ,oa [k.M ̂ l* esa nh?kZ mŸkjh ç'u gSaA [k.M ̂ v* dks
lcls igys gy djsaA

Note : Section 'A', containing 10 very short-answer-type questions, is compulsory.

Section 'B' consists of short-answer-type questions and Section 'C'

consists of long-answer-type questions. Section 'A' has to be solved first.

Section - 'A'

fuEukafdr vfry?kwŸkjh ç'uksa ds mŸkj ,d ;k nks okD;ksa esa nsaA
Answer the following very short-answer-type questions in one or two

sentences.        (1x10=10)

ç'u 1- ;fn { } { }, , , , , ,P a b c Q c d e f= = rc P ∪ Q. dks Kkr dhft,A

If 

{ } { }, , , , , ,P a b c Q c d e f= =

then find P ∪ Q.

ç'u 2- Øep; dks ifjHkkf"kr dhft;sA
Defien Permutations.

ç'u 3- lefer dks ifjHkkf"kr dhft,A
Define Symmetric.

ç'u 4- ;fn 

( )1 1 1,G V E=

 rFkk ( )2 2 2,G V E=  nks xzkQ gksa rks mudk la?k D;k gksxkA

If ( )1 1 1,G V E= and ( )2 2 2,G V E= be two graphs, then what will be their

union.

OR

fuEu cwyh; Qyu dks la;kstuh; izlkekU; :i esa ifjofrZr dhft;sA

Convert  the following Boolean Function in conjunctive normal form.

( ) ( ) ( ), , ' ' . '. ' 'f x y z x x y x y z= + + +      

---x---
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ç'u 5- Lohdkj voLFkk dks ifjHkkf"kr dhft;sA

Define Accepting State.

ç'u 6- ;fn 

1
r

a =

rc tud Qyu

( )A z

Kkr dhft;sA

If 

1
r

a =

then find generating function 

( )A z

.

ç'u 7- lewg ds lkgp;Z vfHkx`ghr dks fyf[k;sA

Write associative axiom of group.

ç'u 8- iw.kkZadh; izkUr dks ifjHkkf"kr dhft;sA

Define Integral Domain

ç'u 9- izfr:id tkyd dh O;k[;k dhft;sA

Explain Modular Lattice.

ç'u 10-cwyh; chtxf.kr ds fy, fM--ekxZu dk fu;e fyf[k;sA

Write De-Margan's Law for Boolean Algebra.

Section - 'B'

fuEukafdr ç'uksa ds mŸkj nsa %

Solve the following questions :  (3x5=15)

ç'u 1- ;fn 4 vad 1] 2] 3] 4] 5] 6] 7 vadks ds lewg ls fudkys tkrs gS rks pkjks
fudkys x;s vadks dk ;ksx 12 ls de gksus dh izkf;drk Kkr dhft;sA
From the set of digits 1] 2] 3] 4] 5] 6] 7 four are drawn at randam. Find

the probability that the sum of there four digits is less than12.

OR

n'kkZb;s fd / Show that :

( ) 2
2 2

2
2

n n
C C n= +

ç'u 2- fl) dhft;s fd ;fn

R

laØed lEcU/k gS] rks bldk izfrykse lEcU/k 

1R−

Hkh laØed gksxkA

If 

R

 is the transitive relation, then prove that its inverse

1R−

 will also be

transitive relation.

OR

gSfeYVksfu;u vkys[k dks ifjHkkf"kr dhft;s ,oa n'kkZb;s fd fuEukafdr
vkys[k gSfeYVksfu;u ifjiFk j[krs gSA

Define Hamiltonion Graph. and show that the following graph having

Hamiltonian circuit.

ç'u 3- Dyhu izes; dk dFku fyf[k;s ,oa fl) dhft;sA

State and prove Kleen's theorem.

OR

tud Qyuksa dk iz;ksx djds 

2 2 2 21 2 3 .................... r+ + + +

dk ewY;kadu

dhft;sA

Evaluate 

2 2 2 21 2 3 .................... r+ + + +

 by using Generating function.

ç'u 4- tud Qyu fof/k dk iz;ksx djds fuEufyf[kr vUrj lehdj.k dk gy

dhft;s % 

2 12 2 , 0r
rr ra a a r+ +− + = ≥

 fn;k gS 

0 12, 1a a= =

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= =

OR

fl) dhft;s nks mioy;ksa dk loZfu"B ,d mioy; gksrk gSA

Prove that intersection of two subring is also a subring.

ç'u 5- fl) dhft;s fd caVuh; tkyd dk }Sr ,d caVuh; tkyd gksrk gSA

The dual of distributive lattice is a distributive lattice, prove it.
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OR

n'kkZb;s fd

5K

vleryh; gSA

Prove that 

5K

be non-planar.

ç'u 3- n'kkZb;s fd

{ }0 1 1i iL i= ≥

fu;fer ugha gSA

Prove that 

{ }0 1 1i i
L i= ≥

is not regular.

OR

3 , 0r

ra r= ≥

ds fy, tud Qyu Kkr dhft;sA

Find generating function for 

3 , 0r

r
a r= ≥

.

ç'u 4- iqujko`fÙk lEcU/k dks gy dhft;sA

Solve Recurrence relation.

1 29 6 0
r r r

a a a− −− + =0 10, 1a a= =

fn;k gS (Given½

OR

;fn

(mod )a b n≡

,oa

(mod )c d n≡

rc fl) dhft;s fd

(mod )a c b d n+ ≡ +

If 

(mod )a b n≡

and

(mod )c d n≡

then prove that

(mod )a c b d n+ ≡ +

ç'u 5- ekuk fd

a

rFkk

b

,d ySfVl

( ),L ≤

ds nk s vo;o gSA n'kk Zb;s

fd

a b b∧ =

;fn vkSj dsoy ;fn

a b a∨ =

.

Let  

a

 and 

b

 are two elements of a Lattice 

( ),L ≤

. Then prove that

a b b∧ =

 if and only if 

a b a∨ =

P.T.O.P.T.O.

OR

n'kkZb;s fd

5K

vleryh; gSA

Prove that 

5K

be non-planar.

ç'u 3- n'kkZb;s fd

{ }0 1 1i iL i= ≥

fu;fer ugha gSA

Prove that 

{ }0 1 1i iL i= ≥

is not regular.

OR

3 , 0r

ra r= ≥

ds fy, tud Qyu Kkr dhft;sA

Find generating function for 

3 , 0r

ra r= ≥

.

ç'u 4- iqujko`fÙk lEcU/k dks gy dhft;sA

Solve Recurrence relation.

1 29 6 0
r r r

a a a− −− + =0 10, 1a a= =

fn;k gS (Given½

OR

;fn

(mod )a b n≡

,oa

(mod )c d n≡

rc fl) dhft;s fd

(mod )a c b d n+ ≡ +

If 

(mod )a b n≡

and

(mod )c d n≡

then prove that

(mod )a c b d n+ ≡ +

ç'u 5- ekuk fd

a

rFkk

b

,d ySfVl

( ),L ≤

ds nk s vo;o gSA n'kk Zb;s

fd

a b b∧ =

;fn vkSj dsoy ;fn

a b a∨ =

.

Let  

a

 and 

b

 are two elements of a Lattice 

( ),L ≤

. Then prove that

a b b∧ =

 if and only if 

a b a∨ =
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OR

fuEu cwyh; Qyuksa dks la;kstrh; izlkekU; :i esa fyf[k;s %

Write the conjunctive normal form of the following Boolean function :

( ), ' .f x y x x y= +

Section - 'C'

fuEukafdr ç'uksa ds mŸkj nsa %

Solve the following questions :  (5x5=25)

ç'u 1- 1 vkSj 250 ds e/; mu iw.kkZdksa dh la[;k Kkr dhft;s tks 2, 3, 5 vkSj
7 esa ls fdlh Hkh iw.kkZd }kjk foHkkftr gksrs gSaA

Find the number of integers between 1 and 250 which is divisible by

any of the following 2, 3, 5 and 7 integers.

OR

O;kdj.k { } { }( ), , , , ,G a b s c s p= }kjk{ },a b ij tfur Hkk"kk
( )L G

dks

Kkr dhft;s] tgk¡  

,S a C a C aC a→ →

 and 

C b→

ls fufEkZr

gksrk gSA

Find the language 

( )L G

over

{ },a b

 generated by the grammer

{ } { }( ), , , , ,G a b s c s p=

where P consists of

,S aC a C aC a→ →   and 

C b→

ç'u 2- ;fn

{ }2, 4, 6 ,A =

{ }1,4,5,6B = rc A ls B eas lEcU/k dks Kkr dhft;s

tks ^^NksVk gS ;k cjkcj gŜ ^] }kjk ifjHkkf"kr gS] rFkk lEcU/k dk izkUr vkSj
ifjlj Hkh Kkr dhft;sA

If { }2, 4, 6 ,A = { }1,4,5,6B = then find the relation  A to B which is

defined as "Less or Equal". And also find the domain and range of the

relation.
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OR

fuEu cwyh; Qyuksa dks la;kstrh; izlkekU; :i esa fyf[k;s %

Write the conjunctive normal form of the following Boolean function :

( ), ' .f x y x x y= +

Section - 'C'

fuEukafdr ç'uksa ds mŸkj nsa %

Solve the following questions :  (5x5=25)

ç'u 1- 1 vkSj 250 ds e/; mu iw.kkZdksa dh la[;k Kkr dhft;s tks 2, 3, 5 vkSj
7 esa ls fdlh Hkh iw.kkZd }kjk foHkkftr gksrs gSaA

Find the number of integers between 1 and 250 which is divisible by

any of the following 2, 3, 5 and 7 integers.

OR

O;kdj.k { } { }( ), , , , ,G a b s c s p= }kjk{ },a b ij tfur Hkk"kk

( )L G

dks

Kkr dhft;s] tgk¡  

,S a C a C aC a→ →

 and 

C b→

ls fufEkZr

gksrk gSA

Find the language 

( )L G

over

{ },a b

 generated by the grammer

{ } { }( ), , , , ,G a b s c s p=

where P consists of

,S aC a C aC a→ →   and 

C b→

ç'u 2- ;fn

{ }2, 4, 6 ,A =

{ }1,4,5,6B = rc A ls B eas lEcU/k dks Kkr dhft;s

tks ^^NksVk gS ;k cjkcj gŜ ^] }kjk ifjHkkf"kr gS] rFkk lEcU/k dk izkUr vkSj
ifjlj Hkh Kkr dhft;sA

If { }2, 4, 6 ,A = { }1,4,5,6B = then find the relation  A to B which is

defined as "Less or Equal". And also find the domain and range of the

relation.
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