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

Note :

1-238

MATHEMATICS
(Optional)

Paper - lli
(Discrete Mathematics)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17

JH Ug T & IR Qo] FAD T I Bls &l 9

1 Dol I geal & 3ip THH 2

Attempt all five questions. Solve any two parts

from each question. All questions carry equal

marks.

gbis-I / UNIT-I

(@) W1 P @ Q & WRFT wged & a9 Rig &2 5

PUQ=P|+|Q-PNQ|

Let P and Q be two finite sets. Then prove

that :

PUQ=P|+|Q-PNQ|

PITIOI
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(b)

(c)

(a)

(2)
Ul L = {aaaa, aabb, bbaa, bbbb} & fow

ZMHRUT Bl TRl DIoTe| 5
Construct a grammar for the language :
L = {aaaa, aabb, bbaa, bbbb}
U IS S Py Rga 31 Sga) T T
famoll @ T s Hifsel 5
Find the number of diagonals which can be
drawn by joining the angular points of an
octagon.

gbrs-1I / UNIT-II
e I 3 fea oridl & T & 3R T
R 59 yoR uRwivg & f& xR, afa x¥ = yx,
S|l x, y € 1 99 d1 ¥ R @ geadl

e g ? 5



(3)

If I is the set of non-zero integers and a
relation R is defined by ny if X¥ = yX, where
x, ¥y € L. Is the relation R an equivalence
relation ?

(b) g o & 1,00,000 ledl & F9-J-59 a
e oY & o S e wwa (¥er, fie,
Jovs) § I o 2 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) disiig st 5

((3(1—x))+((5+(7—(y+2)))><(7+(x+11))))

& for Tmifed ga1 s91E31
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(4)

Construct the labelled tree representing the
algebraic expression :
((3(1—x))+((5+(7—(y+ 2)))x(7+(x+11))))

gbrs-1III / UNIT-III

Q. 3. (a) "§598 ©els oo A" P for@ax wAesd| 5
Write and explain "Bubble sort algorithm".

. 1
(b) T a @A b & IS BT a:HO(Fj’

b=%+0(% ¥ R T R wfe B 5

ab =r%2 +O(\/F)
Let a and b be two numeric functions given by
1 1
a=r+0|-|, b=vr+0|—| show that :
r Jr

ab=r%%+0(r)
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(c)
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(3)

IHAD B a & oFd Bed & HeRor

P 3 39 yeR 7 5 5
{zf afe r w9 2
a, =
2" g r fowm 2

Determine the generating function of the

numeric function a such that :

5 :{Zr if r iseven

-2" if r isodd
$&R-IV / UNIT-IV

& Bee e &1y ax EfaRad iR
THIGRT A Do : 5

a =3a_q, r=1
fear man oRdr ofdeser @ @ ) = 2
Solve by the method of generating functions
the recurrence relation :
r>1

a, = 3ar—1’

with the boundary condition a; = 2.

PITIOI
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(b)

(c)

(a)

(6)

3R THIGROT B & DI : 5
a.,,—o%a,, +6a =5
Solve the difference equation :
a,,— %5a,, +6a =3
e f6 afd a, b 9g G & @5 a 3/@wd
2, a9 (ab)? = a2b? e 3R baet aE G 31en
gl 5
Show that if a, b are any two element of
group G, then (ab)? = a2b?if and only if G is
abelian.

gBis-V / UNIT-V
TiE a, b, ¢ T dremiod (B, +, ¢, ') & 3@ad
2 a9 foaed 5 afc ab=acadama+b-=

at+tcddb=c 5



(7)

In a Boolean algebra (B, +, ¢, ). Show that
ifab=acanda+b=a+cthenb =rc.
(b) a9 Wi # i fodem MM w9 A
Hifore 3R zofed fb g9 a9 1 a1 81 5
Find complete disjunctive normal form in

three variable and show that its value is 1.

(c) Fr=feRea @dse &1 WRelipa aRuyr Wifae: 5
F(x,y,z)=x-y-z+Xx-y-z+X"-y'-z
Draw a simplifed circuit of the following
function :

F(xy,2)=x-y-z+x-y-z+x -y -z
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