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B.A. (Part-III) Examination, 2021

MATHEMATICS

(Optional)

Paper - III

(Discrete Mathematics)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer heeBÛe ØeMveeW kesâ Gòej oerefpeÙes~ ØelÙeskeâ FkeâeF& mes oes Yeeie

keâerefpeS~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : Attempt all the five questions. Attempt any two

parts from each unit. All questions carry equal

marks.

UNIT-I / FkeâeF&—I

Q. 1. (a) How many numbers from 1 to 100 are not

divisible by 2, 3 and 5 ?

1 mes 100 lekeâ efkeâleves hetCeeËkeâ nw pees ve ner 2 mes, ve

ner 3 mes Deewj ve ner 5 mes YeepÙe nQ ?

(b) Prove that :

n 1 n n

r r 1 r

     
      

     

efmeæ keâerefpeS :

n 1 n n

r r 1 r

     
      

     

(c) Show that if seven numbers from 1 to 12 are

chosen, then two of them will add upto 13.

efoKeeFÙes efkeâ Ùeefo 1 mes 12 lekeâ keâer meele mebKÙeeSB Ûegveer

peeleer nQ, lees GveceW mes oes 13 lekeâ pegÌ[ peeSBieer~

FkeâeF&—II / UNIT-II

Q. 2. (a) If N is the set of natural numbers, then what

is the domain of the relation

 R (x,y) : x y 7 , where x,y N   
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Ùeefo N, Øeeke=âle mebKÙeeDeeW keâe mecegÛÛeÙe nw lees mecyevOe

 R (x,y) : x y 7 ,    keâe Øeeble keäÙee nw peneB x, y

 N.

(b) Show that the maximum degree of any vertex

in a simple graph with n vertices is (n – 1).

efoKeeFÙes efkeâ n efyevogDeeW kesâ meeOeejCe «eeHeâ ceW efkeâmeer efyevog

keâer GÛÛelece Ieele (n – 1) nw~

(c) Define the following with a graph :

(i) Graph

(ii) Subgraph

(iii) Path

(iv) Circuit

Skeâ DeeuesKe kesâ meeLe efvecveefueefKele keâes heefjYeeef<ele keâjW :

(i) DeeuesKe

(ii) GheDeeuesKe

(iii) heLe

(iv) meefke&âš

FkeâeF&—III / UNIT-III

Q. 3. (a) State and prove Kleene's theorem.

keäueerve keâe ØecesÙe efueefKeS SJeb efmeæ keâerefpeS~

(b) Show that L = {0i 1i | i  j} is not a finite state

language.

efoKeeFÙes efkeâ L = {0i 1i | i  j} heefjefcele DeJemLee Yee<ee

veneR nw~

(c) Draw the state diagram for the finite state

machine with the state table given below :

>eerÛes oer ieF& DeJemLee leeefuekeâe kesâ meeLe heefjefcele DeJemLee

Ùeb$e kesâ efueS DeJemLee DeejsKe KeeRefÛeÙes :



J-114J-114 P.T.O.

(5) (6)

State  f input   g output

0 1 0 1

S0 S1 S3 1 0

S1 S1 S2 1 1

S2 S3 S4 0 1

S3 S1 S0 0 0

S4 S3 S4 0 0

FkeâeF&—IV / UNIT-IV

Q. 4. (a) Solve by the method of generating functions

recurrence relation :

ar – 2ar–1 = 2(r – 1)

pevekeâ Heâueve efJeefOe mes hegvejeieceve mecyevOe ar – 2ar–1 =

2(r – 1) keâes nue keâerefpeS~

(b) Solve the difference equation :

6ar – 7ar–1 – 20ar–2 = 3r2
 – 2r + 8

Devlej meceerkeâjCe :

6ar – 7ar–1 – 20ar–2 = 3r2
 – 2r + 8

keâes nue keâerefpeS~

(c) Define recurrence relation with example.

hegvejeJe=efòe mecyevOe keâes GoenjCe meefnle mecePeeFS~

FkeâeF&—V / UNIT-V

Q. 5. (a) Explain absorption law for Boolean algebra.

yetueerÙe yeerpeieefCele kesâ efueS DeJeMees<eCe kesâ efveÙece keâes

mecePeeFS~
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(b) Change the function x yz xyz x yz xyz     

into disjunctive normal form of two variables.

Heâueve x yz xyz x yz xyz      keâes efJeÙeespeveerÙe ØemeeceevÙe

™he ceW yeoefueS~

(c) Show that every chain is a lattice.

efoKeeFÙes efkeâ ØelÙeskeâ ßeb=Keuee Skeâ uewefšme nw~

——


