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I-238
B.Sc. (Part-III) Examination, 2020

MATHEMATICS

(Optional)

Paper - III

(Discrete Mathematics)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer heeBÛe ØeMveeW kesâ Gòej oerefpeS~ ØelÙeskeâ ØeMve mes keâesF& oes Yeeie

nue keâerefpeS~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : Attempt all five questions. Solve any two parts

from each question. All questions carry equal

marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) ceevee P leLee Q oes heefjefcele mecegÛÛeÙe nw leye efmeæ keâjW : 5

P Q P Q P Q   

Let P and Q be two finite sets. Then prove

that :

P Q P Q P Q   
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(b) Yee<ee L = {aaaa, aabb, bbaa, bbbb} kesâ efueS

JÙeekeâjCe keâer mebjÛevee keâerefpeS~ 5

Construct a grammar for the language :

L = {aaaa, aabb, bbaa, bbbb}

(c) Skeâ De°Yegpe kesâ keâesCeerÙe efyevogDeeW keâes peesÌ[keâj yeveeÙes ieÙes

efJekeâCeeX keâer mebKÙee %eele keâerefpeS~ 5

Find the number of diagonals which can be

drawn by joining the angular points of an

octagon.

FkeâeF&—II / UNIT-II

Q. 2. (a) Ùeefo I MetvÙe jefnle hetCeeËkeâeW keâe mecegÛÛeÙe nes Deewj mecyevOe

R Fme Øekeâej heefjYeeef<ele nw efkeâ xRy Ùeefo xy = yx,

peyeefkeâ x, y  I leye keäÙee mecyevOe R Skeâ leguÙelee

mecyevOe nw ? 5
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(3) (4)

If I is the set of non-zero integers and a

relation R is defined by xRy if x
y = yx, where

x, y  I. Is the relation R an equivalence

relation ?

(b) efmeæ keâerefpeÙes efkeâ 1,00,000 JÙeefòeâÙeeW ceW keâce-mes-keâce oes

JÙeefòeâ Ssmes nw efpevneWves "erkeâ Skeâ meceÙe (Iebše, efceveš,

meskesâC[) ceW pevce efueÙee nw~ 5

Prove that among 1,00,000 people, there are

at least two who were born at exactly the

same time (hour, minute and second).

(c) yeerpeerÙe JÙebpekeâ 5

              3 1 x 5 7 y 2 7 x 11       

kesâ efueS veeceebefkeâle Je=#e yeveeFÙes~

Construct the labelled tree representing the

algebraic expression :

            3 1 x 5 7 y 2 7 x 11       

FkeâeF&—III / UNIT-III

Q. 3. (a) ‘‘yegoyego ÚBšeF& keâueve efJeefOe’’ keâes efueKekeâj mecePeeFÙes~ 5

Write and explain "Bubble sort algorithm".

(b) ceevee a leLee b oes mebKÙeelcekeâ Heâueve 
1

a r O ,
r

 
   

 

1
b r O

r

 
   

 
 mes efoÙes ieÙes nw~ oMee&FÙes efkeâ : 5

 3 2ab r O r 

Let a and b be two numeric functions given by

1
a r O ,

r

 
   

 
 

1
b r O

r

 
   

 
. Show that :

 3 2ab r O r 



(5) (6)
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(c) mebKÙeelcekeâ Heâueve a kesâ pevekeâ Heâueve keâe efveOee&jCe

keâerefpeÙes pees Fme Øekeâej nw efkeâ : 5

r

r r

2 if r is even
a

2 if r is odd


 



Determine the generating function of the

numeric function a such that :

r

r r

2 if r is even
a

2 if r is odd


 



FkeâeF&—IV / UNIT-IV

Q. 4. (a) pevekeâ Heâueve efJeefOe keâe ØeÙeesie keâj efvecveefueefKele Deblej

meceerkeâjCe nue keâerefpeÙes : 5

ar = 3ar–1, r  1

efoÙee ieÙee heefjmeercee ØeefleyevOe nw : a0 = 2

Solve by the method of generating functions

the recurrence relation :

ar = 3ar–1, r  1

with the boundary condition a0 = 2.

(b) Devlej meceerkeâjCe keâes nue keâerefpeS : 5

ar+2 – 5ar+1 + 6ar = 5r

Solve the difference equation :

ar+2 – 5ar+1 + 6ar = 5r

(c) oMee&FÙes efkeâ Ùeefo a, b mecetn G kesâ keâesF& oes DeJeÙeJe

nw, leye (ab)2 = a2b2 Ùeefo Deewj kesâJeue Ùeefo G Deeyesueer

nw~ 5

Show that if a, b are any two element of

group G, then (ab)2 = a2b2 if and only if G is

abelian.

FkeâeF&—V / UNIT-V

Q. 5. (a) Ùeefo a, b, c yetueerÙe yeerpeieefCele (B, +, •, ' ) kesâ DeJeÙeJe

nes leye efoKeeFÙes efkeâ Ùeefo a.b = a.c leLee a + b =

a + c leye b = c 5

Ùeefo r mece nw

Ùeefo r efJe<ece nw



(7)
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In a Boolean algebra (B, +, •, ' ). Show that

if a.b = a.c and a + b = a + c then b = c.

(b) leerve ÛejeW ceW hetCe& efJeÙeespeveerÙe ØemeeceevÙe ™he %eele

keâerefpeS Deewj oMee&FÙes efkeâ Fmekeâe ceeve 1 neslee nw~ 5

Find complete disjunctive normal form in

three variable and show that its value is 1.

(c) efvecveefueefKele JÙebpekeâ keâe mejueerke=âle heefjheLe KeeRefÛeS : 5

 F x,y,z x y z x y z x y z          

Draw a simplifed circuit of the following

function :

 F x,y,z x y z x y z x y z          

——


