) 0] | B0 [ T

D-3701

B. Sc. (Part III) EXAMINATION, 2020

MATHEMATICS
(Optional)
Paper Third (B)
(Discrete Mathematics)

Time : Three Hours | [ Maxinum Marks : 50
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Attempt any two parts from each Unit. All questions
carry equal marks.

TIR—1

(UNIT—1)
T e o ¥ <l & af - 4n?, 3 9
oo grm vz 2 |

Show that n* — 4n? is divisible by 3 for all n > 2 by
mathematical mduction method.

1 9 500 % fohae QUi € ST 3 W &1 11 & 999 ©
foheg 3, 5 3R 11 W1 9 75 ?

How many integers from 1 to 500 are divisible by 3 or
by 11 butnotall 3, 5and 11 ?
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(@ 3k g, R g, ®E I geAN &, 7@ fag AU &

g1 (B, & E,) & Hed B W@
P(E; UE;) =P(E; )+ P(E;) - P(E; nEy) |
If E;, and E, are any two events, then prove that the
probability of happening an event (E, or E,)is:
P(E; WE;)=P(E; )+ P(E;) - P(E; N Ey)
FPE—2
(UNIT—2)
I o qUifel & 9ead N 8 IR §g@d NxN #
e 1 W R G B
(a,b)R(c,d)@ at+d=b+c
;IEE'[ a,b,c,d e N, a1 fag @it 5 R qoIdl A
2 |

If N be the set of positive integers and a relation R be
defined in N x N by :

(a,b)R(c,d)=a+d=b+c

where a,b,c,d € N, then prove that R is an
equivalence relation.

A (L<) Th dfew § 9@ A9 ofifot A @

v,L ¥ T Jawty qon |itaee |thare o i

T &, 7 o2l g b,cc L & forv fag wifoe &
(aAb)Ac:aA(bAc)

e Vabcel |

Let (L, <) be a lattice and let A and v denote the
operations of meet and join in L, then for any
abcel, Vab,cc L, prove that:

(anb)nec=an(bnrec)Vab,cel.
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(@) <Ry & » ot AR P W T § BRI B A
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Show that the maximum number of edges in a simple

_ __n(n-1)
graph with » vertices is T .

TFR—3

(UNIT—3)
3 () uRMT smeRmr = M B gHadigd  (Minimize)
HIfoTy, SigT M fiferd aravenm wR W far wr

GEN
v e
0 1
= S S Ss 0
S1 S Ss 0
Sa S6 So 0
53 S7 Sy 0
Sy So Se 0
Ss S7 Sz 1
S6 So S3 1
Sy So Sa 1

(A-69) P. T. 0.
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Minimize the finite state machine M whose state table

1s given below :

Input
State Output
0 1
= 8 S Ss 0
Sy Sg Ss 0
S2 Se So 0
S3 Sy S 0
Sy So Se 0
Ss Sy Sa 1
S6 So S3 1
Sy Se S, 1

e URMT AR T B AMHET DT T SF TF
1 1 @ © 99 Faw gwE sl 101 TR WA Sl
gl

Design a finite state machine having an output of
1 exactly when the input sequence ends with the
digits 101.

A i @ @ » < TIHD BT ¢ ol

a,,z

0 , 0=r=<4
277 +3, r25

b — 1-2", 0<r<2
r+2, r=2

'@T@Tﬁﬁﬁ,ﬂ_ﬁf a+b T gb T BN
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Let a and & be two numeric functions defined by :

0 , 0<r<4
2743 r>5

a, =

1-2", 0<r<2
b, =
r+2, rz2

obtain a + b and ab .

TPE—4

(UNIT—4)
fforRad R FHaT BT T BT -
An+2a.+a.=r+2"
Solve the following difference equation :

Qg +2a,,+a, =r+2"

e e fafr @ fefafm smr wlie &1 5o s
DINTY

a, —5a,_y +6a,_, =
e mn g

ag = La =2 |

Solve the following difference equation by using
generating function method :

a, = S5a,_; +6a,_, =2
given that :

ao 21,01 :2

(A-69) P. T. 0.
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fig @iy i M IR ameget

oo it Ao

T W S T & T Th WIS & | T TS
el § ?

Show that the four matrices :

[1 oH—l 0”1 0”—1 0}
o010 10 -1 0 1
form a multiplicative group. Is this abelian ?

TPR—5

(UNIT—5)

el &1 16 I T gt S -
(i) of 9 T i ifew
(i) FeA STad
Define the following with an example :

(1) Complete order and complete lattice

(i) Distributive lattices
ffofa e Boml @1 fadea gamFa w9
ufafia S

F(x,y,z):[(x+y)’+(y+z)’} +y.z

Change the following Boolean function to disjunctive

normal form :
flxyz)= [(x—iry)' +(y+ z)’} +y.z
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(@) FforRad aRuer &1 WReTa BT :

Simplify the following circuit :

D-3701 2,600
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