AE-1280

B.Sc. (Part - III)
Term End Examination, 2016-17

MATHEMATICS
Optional
Paper - III (B)

Discrete Mathematics

Time : Three Hours] [Maximum Marks : 50
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Note : Answer all questions. Two parts from each unit/

question is compulsory. All questions carry equal
marks.

T8 / Unit-1
1. (a) 7o v fafy 9 fag wifew fw
1234234+ ...+n(n+1)(n+2)

_ n(n+1)(n+2)(n+3)
4
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(2)
Prove by mathematical induction method

1234234+ .. +n(m+1)(n+2)

_n(n+1)(n+2)(n+3)
4

(b) 1 SR 250 & WA 3IT YU hl
T Jd Shite ST 2,3,5 AR 7 H
q feel ot quie gm fawtsa g
g

Find the number of integers between 1
and 250 that are divisible by any of the
integers 2,3,5 and 7.

(¢) T U™ ®H Uk WY el W T
Tl & U0 etk W 3Pkl Rl ANTHA
7 M W FSAT &I GgeAl A
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Two dice are thrown simultaneously. Find
the probability of getting a sum of 7 of
digits on upper surface of two dice.
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(3)
ThTS / Unit-11

2. (¢) <wisC fo& wft quiel o wq== [ #
a9 R = {(a,b) : a,bel TAU a—-b
3 ¥ fawsw %) wF qoE@ GaW T
Show that the relation R = {(a,bd) :
a,bel and a—b is divisible by 3}
defined in the set of all integers / is an
equivalence relation.
(b) TWEW f& TH Mol w1 §d TH Sclh
gl T

Show that dual of a lattice is a lattice.

(0 I T 1 fafew wd fag =il

State and prove Euler’s Formula.

THTS / Unit-III

3. (o) U URfHd otercen I3 kit AfHRCHA
FHIGT ST Fg=A {0, 1,2} & FEw
% ¥ H UG wal § qA ww i
T YR Wd Tl § e frm faw
SHH H iRl k AMEBA &k ATl
3 % e T
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(4)

Design a finite state machine that receives
the set {0, 1,2} as input and produces
an output such that the output is equal
to the modulo 3 sum of the digits in the
input sequence.

) ay=0, a=1 Hfegd a=a, t a,,, rz2
q uRwifod feewil A (o) ®
Q. S e [ hifed |

Find the generating function for the
Fibonacci sequence {a,} defined by
a=a.t a,,, r22 with a;=0, a;=1.

(¢) UM eifST o, b AR ¢ TEATHF e
T YRR B F axb=cI fem mn %
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(3)

Let a,b and ¢ be numeric functions such
that a * b=c. Given that

1, r=0 1’ r=0
a, = 2, r= and ¢r 0, r>1
0, r>2

then determine b.

THT / Unit-1V
4. (a) AW HHTRTOT a—4a_+4a_,
= (r+1)2" ® TA HifC|

Solve the difference equation

a,—4a, | +4a, ,= (r+1)2"

(b) Tag FIGT % Tg=F {cosO+isin0:0€ 0}
HEFI UM < HU& Teh 3= Acll 998
fafifa wwar #1

Prove that the set {cos 0 +isin0:0eQ}
forms an infinite abelian group with respect
to usual multiplication.
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(6)

fog =ifsw f& < SygeEl &1 s
T SYIad Bl T

Prove that the intersection of two subrings

is a subring.

&S / Unit-V

Jeitg SIS (B, A, v, ') H Tl
AgTEl ¢ 9 b & fau fag =ifsufs

(avb)y=ad Al

For any elements a and b in a Boolean
algebra (B, A, Vv, "), prove that

(avb)y=ad Al

frefafed defts ®em w1 fodisH=
YA €9 H SR

Szt =y +txyz' +xy'z+xy' e+ 1)

Change the following Boolean function to

disjunctive normal form :

SGyz) =Gy txyz' + 'z + Xyt + 1)
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(7)

(¢) Frefafed defa wed & fau 9oy
FARY AR IW WA T OH FE
Tﬁﬁ'l‘Q:
f,y,z)y=xz + .0 +z). (& +xz)]

Draw the switching circuit of the following
Boolean function and replace it by a
simplified one :

f,y,z)=xz+[.(O' +2). X' +x.2]
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