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J-238
B.Sc. (Part-III) Examination, 2021
MATHEMATICS
Paper -l
(Discrete Mathematics)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
A 9 e et €1y ueH/eaR I el & W
P T DoEl I YA $ b A 2

Note : All questions are compulsory. Answer any two

parts from each question/unit. All questions carry

equal marks.

gbis-1 / UNIT-I
Q. 1. (a) n>4 3 o nvaa sme [ 3 g Hise
o :
[n>2"
Show that [n>2" for all n > 4 by mathematical

induction method.
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(2)
(b) 998 T B T TH F@WN DI T B

el IIHROT & AT DHIfTe|

Construct a grammar which generates all
even integers upto 998.

(c) 31 wg @ fofee wd Rag Hifsel
State and prove the Baye's theorem.

gbrR-II / UNIT-II

(a) afE L, 12 & |9 PHEvEl & A & qen ol
0 L R faursgar deg g, @ @fge & (L, )
U A &l
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)

(c)

(3)
U6 Afgad FEARed @ aR|MNG HifoTe :
(i) K< %
(i) g I
(i) WR T
(iv) e
(v) ufRoer
Define the following with a graph :
(i) Directed graph
(i) Multi graph
(i) Weighted graph
(iv) Path

(v) Circuit

a9 g 3o (Minimally connected
graph) @ uR¥Nd @il wsd & oH
amerg ¢f g afe 3R Pad afk @' =AW
TG o

PITIOI

(4)

Define minimally connected graph. Show
that a graph is a tree if and only if it is
minimally connected.
gbR-III / UNIT-III
Q. 3. (a) URFA 3@RN IF m BN FAAHIGT DHITE, Fal
m =i sEen aRon § fear mm

g7 foaer oty
0| 1

=8, S, | s, 1
S, S, | S, 0
S, S, | S, 0
S, S, |'s, 1
S, S, |'s, 1
S, S, |'s; 0
S, S, |'S, 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
=3, S;| S 1
S, S, | S, 0
S, S, | Sy 0
S, S, 9, 1
S, Ss| S 1
Sg S; | Sy 0
S S, | S, 1

(b) e 7R qn R WA R o R

Write note on Mealy machine and Moore machine.

(c) It 'a' vh TS B 39 TPR & b :

2  0<r<3
a, =
27+5 r>4
() Aa @ Va 3d Dl
(i) s2 d1 s;? HA Bl
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(b)

J-238

(6)
Let 'a' be a numeric function given by :
2 0<r<3
a, =
2" +5 r>4
(i) Determine Aa and Va.
(i) Determine s2 and s.2.
gBre-IV / UNIT-IV
fFrafoRed 3R TiaxoT & & S :
a.,—6a,, +8a =3r2+2-53
Solve the following difference equation :
a.,—6a,, +8 =3r2+2-53
frafafed sk aWieRuT & sFe Bee fafer
d & DI :

= r
a -5 _4+6a ,=2"+rrx>2

fcar mn & :ay=1, a,=1
Sovle the following difference equation by
using generating function method :

— = 2r
a—9%a_,+6a_,=2"+rr>2

given that a, = 1, a; = 1
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(c)

(@)

(7)

fog dioe & 99

R=1{0,1,2 3,4 mod 5
& o’ (R, +5, x;) & ao Bl
Prove that for the set

R=1{0, 1,2 3,4} mod 5
(R, +5, %5) is a ring.

gBiR-V /| UNIT-V

frafeRaa & aRwmw fofae :
() e
(i) 3IuTAD
(i) i B
(iv) uReg To®
(V) P Sferd
Define the following :
(i) Lattices
(i) Sublattices
(i) Complete lattice
(iv) Bounded lattices

(v) Auxiliary lattices

PITIOI

(8)
(b) Fag e 6 n = & T Ba 7 2" sifers

g We B &l
The number of minimal Boolean functions in
n-variables are 2".

(c) 4-chifa wfde oo aRe s FafoRea a=

B Pl IRAdD W ST @

f=xy'z+(xy' +xYy)zw
g=xy'zw'+x'yzw'
h=xYy+(xy'+xy)(z +w')
Design a 4-terminal circuit which gives the
real forms to the following three functions :
f=xyz+(xy' +xYy)zw
g=xyzw'+Xx'yzw'

h=xy+(xy' +xYy)(z' +w')
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