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Note : All questions are compulsory. Answer any two parts

from each question / unit. All questions carry equal

marks.

lHkh iz'u vfuok;Z gSA izR;sd iz'u@bdkbZ ls fdUgha nks Hkkxksa

dks gy dhft,A lHkh iz'uksa ds vad leku gSA

Total Pages : 8

KN-238
B.Sc. (Part-III) Examination, 2022

( New Course )

MATHEMATICS

( Discrete Mathematics )

[ Paper : Third (Optional) ]

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Passing Marks : 17



KN-238/1000 (  2  )

UNIT-I / bdkbZ-I

1. (a) Prove by method of Mathematical Induction

that :

1+2+22+23+..........+2n=2n+1–1

for all non-negative integers n.

xf.krh; vkxeu fof/k ls fl) dhft, fd %

1+2+22+23+..........+2n=2n+1–1

lHkh _.ksRrj iw.kkZad n ds fy,A

(b) Define language and explain all types of

grammars.

Hkk"kk dks ifjHkkf.kr dhft, rFkk O;kdj.kksa ds lHkh

izdkjksa dh O;k[;k dhft,A

(c) Define mutually exclusive events, If E is an

event and E  its complementary event then

show that :

P(E)+P( E ) = 1
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ijLij viothZ ?kVukvksa dks ifjHkkf"kr dhft,A fl)

dhft, fd dksbZ ?kVuk E rFkk bldh iwjd ?kVuk E  gS

rks %

  P(E)+P( E ) = 1

UNIT-II / bdkbZ-II

2. (a) Explain the Pigeonhole principle with an

example.

diksr dks"B fl)kUr ¼fitu gksy fl)kUr½ dks mnkgj.k

nsdj le>kb,A

(b) If a graph G=(V, E) is defined by :

1 2 3 4 5{ , , , , },V v v v v v

1 2 1 5 2 3 2 4{( , ),( , ),( , ),( , ),E v v v v v v v v

3 4 3 5 4 5( , ),( , ),( , )}v v v v v v

| | 5, | | 7V E 

then find the adjacency matrix and incidence

matrix of the graph G.
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,d xzkQ  G=(V, E) fn;k gqvk gS ftlesa %

1 2 3 4 5{ , , , , },V v v v v v

1 2 1 5 2 3 2 4{( , ),( , ),( , ),( , ),E v v v v v v v v

3 4 3 5 4 5( , ),( , ),( , )}v v v v v v

| | 5, | | 7V E 

mi;qZDr xzkQ dh vklUurk vkO;wg ,oa vkiru vkO;wg

Kkr dhft,A

(c) Prove that : A tree with n vertices has (n-1)

edges.

fl) dhft, % n 'kh"kksZa lfgr ,d Vªh (n-1) dksjsa j[krk

gSA

UNIT-III / bdkbZ-III

3. (a) Write "Algorithm of Bubble Sort" with an

example.

ßccy lkWVZ ,sYxksfjFeÞ dks mnkgj.k lfgr fyf[k,A

(b) Using generating functions, evaluate the sum

of the series.
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12 + 22 + 32 +.....+ r2

tud Qyu dh lgk;rk ls fuEufyf[kr Js.kh dk

;ksxQy Kkr dhft, %

12 + 22 + 32 +.....+ r2

(c) For numeric functions a and b find

, c a b

where : 
3 0

2 0

 

 

r
r

r
r

a r

b r

and write the value of c
r
.

la[;kRed Qyuksa a vkSj b ds fy, c a b    Kkr

dhft,]

tgk¡ 
3 0

2 0

 

 

r
r

r
r

a r

b r

rFkk c
r 
dk eku fyf[k,A

UNIT-IV / bdkbZ-IV

4. (a) Solve the following difference equation :

[P.T.O.]
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1 24 4 ( 1)2     r
r r ra a a r

fuEufyf[kr varj lehdj.k dks gy dhft, %

1 24 4 ( 1)2     r
r r ra a a r

(b) Solve by the method of generating functions

the recurrence relation :

1 2

1
2 2 , 2

4    r
r r ra a a r

with the boundary conditions

0 2a  and 1 1a

tud Qyu fof/k }kjk fuEufyf[kr lehdj.k dks gy

dhft, %

1 2

1
2 2 , 2

4    r
r r ra a a r

fn;s x;s ifjlhek izfrca/k gSa

0 2a  vkSj 1 1a

(c) Show that the set of fourth roots of unity is an

abelian group with respect to multiplicaiton.
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fl) dhft, fd xq.ku lafØ;k ds lkis{k bdkbZ ds leLr

prqFkZ ewyksa dk leqPp; ,d ifjfer vkcsyh lewg gSA

UNIT-V / bdkbZ-V

5. (a) Show that both the join and meet operations

are associative.

n'kkZb, fd lfEeyu ,oa volaaf/k nksuksa lafØ;k,¡ lkgp;Z

gksrh gaSA

(b) Establish equivalence of the following

statements with the help of truth table :

(i) p q

(ii) (~ ) ( ~ )  p q p q

(iii) ( ) ( )  p q q p

lR;rk lkj.kh dh lgk;rk ls fl) dhft, fd fuEufyf[kr

dFku rqY; gS %

(i) p q

(ii) (~ ) ( ~ )  p q p q

(iii) ( ) ( )  p q q p

[P.T.O.]
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(c) Draw the logic circuit for each of the

following expressions :

(i) '  x y z y

(ii) ( ) ( ' ' ') ( ' ')     x y x y z y z

fuEufyf[kr Qyuksa dk rkfdZd ifjiFk [khfp, %

(i) '  x y z y

(ii) ( ) ( ' ' ') ( ' ')     x y x y z y z

----x----


