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I-238
B.Sc. (Part-III) Supplementary/Special

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 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) ieefCeleerÙe Deeieceve efJeefOe Éeje efmeæ keâerefpeS, meYeer Øeeke=âle

mebKÙee n kesâ efueS n2 + n mece mebKÙee nw~ 5
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Prove by method of mathematical induction,

n2 + n is even number for all natural number

n.

(b) Skeâ JÙeekeâjCe %eele keâerefpeS pees Yee<ee

L = {Onln : n  0} keâes peefvele keâjlee nw~ meeLe ner,

Fme JÙeekeâjCe kesâ Øekeâej Je keâLeve yeleeFS~ 5

Find a grammar that generates the language

L = {Onln : n  0}

(c) n %eele keâerefpeS Ùeefo 2nP2 + 50 = 2nP2. 5

Find n if 2nP2 + 50 = 2nP2

FkeâeF&—II / UNIT-II

Q. 2. (a) efmeæ keâjW : meYeer hetCeeËkeâeW kesâ mecegÛÛeÙe hej ‘’ keâe mecyevOe

Skeâ DeebefMekeâ ›eâefcele mecyevOe nw~ 5

Show that : The relation ‘’ is a partial order

relation in the set of all integer.
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(3) (4)

(b) oMee&FÙes efkeâ n Meer<eeX meefnle Skeâ mejue «eeHeâ ceW keâesjeW

keâer cenòece mebKÙee 
n(n 1)

2


 nesleer nw~ 5

Show that the maximum number of edges in

a simple graph with n vertices is 
n(n 1)

2


.

(c) efmeæ keâjW : n Meer<eeX meefnle Skeâ š^er (n – 1) keâesjW jKelee

nw~ 5

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

edges.

FkeâeF&—III / UNIT-III

Q. 3. (a) heeEcheie ØecesefÙekeâe keâes efueefKeS SJeb efmeæ keâerefpeS~  5

State and prove pumping lemma.

(b) JÙebpekeâ 1
logn O [n O( n)]

n

  
   

  
 keâes mejue

keâerefpeÙes~ 5

Simplify the expression

1
logn O [n O( n)]

n

  
   

  

(c) pevekeâ HeâueveeW kesâ ØeÙeesie mes,

3.2.1 + 4.3.2 + 5.4.3 + ......... + (r + 1) r (r – 1)

kesâ Ùeesie keâe cetuÙeebkeâve keâerefpeÙes~ 5

Using generating functions, evaluate the

sum

3.2.1 + 4.3.2 + 5.4.3 + ......... + (r + 1) r (r – 1)

FkeâeF&—IV / UNIT-IV

Q. 4. (a) hegvejeJe=efòe mebyebOe

ar – 2ar–1 + 2ar–2 – ar–3 = 0

keâes nue keâerefpeÙes, efoÙee ieÙee nw efkeâ a0 = 2, a1 = 1

leLee a2 = 1 5



(5) (6)
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Solve the recurrence relation :

ar – 2ar–1 + 2ar–2 – ar–3 = 0

given that a0 = 2, a1 = 1 and a2 = 1.

(b) pevekeâ Heâueve efJeefOe keâe ØeÙeesie keâj efvecveefueefKele Deblej

meceerkeâjCe nue keâerefpeÙes : 5

ar – 6ar–1 + 8ar–2 = 0, r  2

efoÙes ieÙes heefjmeercee ØeefleyebOe nw : a0 = 1, a1 = 4

Solve by method of generating functions the

recurrence relation

ar – 6ar–1 + 8ar–2 = 0, r  2

(c) efmeæ keâerefpeÙes efkeâ iegCeve mebef›eâÙee kesâ meehes#e FkeâeF& kesâ

mecemle IevecetueeW keâe mecegÛÛeÙe Skeâ heefjefcele Deeyesueer mecetn

nw~ 5

Show that the set of cube roots of unity is an

abelian group with respect to multiplication.

FkeâeF&—V / UNIT-V

Q. 5. (a) ceevee a leLee b Skeâ uewefšme (L, ) kesâ oes DeJeÙeJe

nw~ oMee&FÙes efkeâ a ^ b = b Ùeefo Deewj kesâJeue Ùeefo

a v b = a. 5

Let a and b be two elements in a lattice

(L, ). Show that a ^ b = b if and only if

a v b = a

(b) yetue keâe efJemleej ØecesÙe efueefKeÙes SJeb efmeæ keâerefpeÙes~ 5

State and prove Bool’s expansion theorem.

(c) efmeæ keâerefpeS efkeâ efvecveefueefKele keâLeve hegve®efkeäle nw :  5

(p q r) (p r) (q r)     



(7)
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Prove that the following statement is a

tautology :

(p q r) (p r) (q r)     

——


