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J-238
B.Sc. (Part-III) Examination, 2021

MATHEMATICS

Paper - III

(Discrete Mathematics)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer ØeMve DeefveJeeÙe& nQ~ ØelÙeskeâ ØeMve/FkeâeF& mes efkeâvneR oes YeeieeW

keâes nue keâerefpeS~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Answer any two

parts from each question/unit. All questions carry

equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) n  4 kesâ efueÙes ieefCeleerÙe Deeieceve efJeefOe mes efmeæ keâerefpeS

efkeâ :

nn 2

Show that nn 2  for all n  4 by mathematical

induction method.

(b) 998 lekeâ keâer meYeer mece mebKÙeeDeeW keâer JÙeglheefòe keâjves

Jeeues JÙeekeâjCe keâer mebjÛevee keâerefpeS~

Construct a grammar which generates all

even integers upto 998.

(c) yespe ØecesÙe keâes efueefKeS SJeb efmeæ keâerefpeS~

State and prove the Baye's theorem.

FkeâeF&—II / UNIT-II

Q. 2. (a) Ùeefo L, 12 kesâ meYeer iegCeveKeC[eW keâe mecegÛÛeÙe nw leLee Ùeefo

‘’ L hej efJeYeepÙelee mebyebOe nw, lees oMee&FS efkeâ (L, )

Skeâ peeuekeâ nw~

Let L be the set of all factors of 12 and let ''

be the divisibility relation on L. Show that

(L, ) is a lattice.
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(b) «eeHeâ meefnle efvecveefueefKele keâes heefjYeeef<ele keâerefpeS :

(i) efo° «eeHeâ

(ii) yeng «eeHeâ

(iii) Yeej «eeHeâ

(iv) heLe

(v) heefjheLe

Define the following with a graph :

(i) Directed graph

(ii) Multi graph

(iii) Weighted graph

(iv) Path

(v) Circuit

(c) vÙetvelece mecyeæ DeeuesKe (Minimally connected

graph) keâes heefjYeeef<ele keâerefpeS~ oMee&FÙes efkeâ Skeâ

DeeuesKe š^er nesiee Ùeefo Deewj kesâJeue Ùeefo Jen vÙetvelece

mecyeæ nw~
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Define minimally connected graph. Show

that a graph is a tree if and only if it is

minimally connected.

FkeâeF&—III / UNIT-III

Q. 3. (a) heefjefcele DeJemLee Ùeb$e m keâes vÙetveleceerke=âle keâerefpeS, peneB

m efvecveebefkeâle DeJemLee meejCeer mes efoÙee ieÙee nw :

DeJemLee efveJesMe efveie&ce

0 1

S0 S3 S6 1

S1 S4 S2 0

S2 S4 S1 0

S3 S2 S0 1

S4 S5 S0 1

S5 S3 S5 0

S6 S4 S2 1

Minimize the finite state machine m, where

m is given by the following state table :


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State Input Output

0 1

S0 S3 S6 1

S1 S4 S2 0

S2 S4 S1 0

S3 S2 S0 1

S4 SS S0 1

SS S3 S5 0

S6 S4 S2 1

(b) ceerues ceMeerve leLee cetj ceMeerve hej efšhheCeer efueefKeS~

Write note on Mealy machine and Moore machine.

(c) Ùeefo 'a' Skeâ mebKÙeelcekeâ Heâueve Fme Øekeâej nw efkeâ :

r r

2 0 r 3
a

2 5 r 4

 
 

 

(i) a leLee a %eele keâerefpeS~

(ii) 2
as  leLee 2

as  %eele keâerefpeS~

Let 'a' be a numeric function given by :

r r

2 0 r 3
a

2 5 r 4

 
 

 

(i) Determine a and a.

(ii) Determine 2
as  and 2

as .

FkeâeF&—IV / UNIT-IV

Q. 4. (a) efvecveefueefKele Devlej meceerkeâjCe keâes nue keâerefpeS :

ar+2 – 6ar+1 + 8ar = 3r2 + 2 – 5.3r

Solve the following difference equation :

ar+2 – 6ar+1 + 8ar = 3r2 + 2 – 5.3r

(b) efvecveefueefKele Devlej meceerkeâjCe keâes pevekeâ Heâueve efJeefOe

mes nue keâerefpeS :

ar – 5ar–1 + 6ar–2 = 2r + r, r  2

efoÙee ieÙee nw : a0 = 1, a1 = 1

Sovle the following difference equation by

using generating function method :

ar – 5ar–1 + 6ar–2 = 2r + r, r  2

given that a0 = 1, a1 = 1


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(c) efmeæ keâerefpeS efkeâ mecegÛÛeÙe

R = {0, 1, 2, 3, 4} mod 5

kesâ efueÙes (R, +5, ×5) Skeâ JeueÙe nw~

Prove that for the set

R = {0, 1, 2, 3, 4} mod 5

(R, +5, ×5) is a ring.

FkeâeF&—V / UNIT-V

Q. 5. (a) efvecveefueefKele keâer heefjYee<ee efueefKeS :

(i) peeuekeâ

(ii) Ghepeeuekeâ

(iii) hetCe& peeuekeâ

(iv) heefjyeæ peeuekeâ

(v) hetjkeâ peeuekeâ

Define the following :

(i) Lattices

(ii) Sublattices

(iii) Complete lattice

(iv) Bounded lattices

(v) Auxiliary lattices
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(b) efmeæ keâerefpeS efkeâ n ÛejeW kesâ yetueerÙe Heâueve ceW 2n Deefuhe‰

yetueerÙe Heâueve nesles nQ~

The number of minimal Boolean functions in

n-variables are 2n.

(c) 4-šefce&veue meefke&âš ef[peeFve keâefjS pees efvecveefueefKele leerve

HeâueveeW keâes JeemleefJekeâ ™he oslee nw :

 f xy z xy x y zw    

g xy zw x yzw    

  h x y xy x y z w       

Design a 4-terminal circuit which gives the

real forms to the following three functions :

 f xy z xy x y zw    

g xy zw x yzw    

  h x y xy x y z w       

——


