D-3701
B. Sc. (Part IIT) EXAMINATION, 2020
MATHEMATICS
(Optional)
Paper Third (B)
(Discrete Mathematics)

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

IHIE—1

(UNIT—1)
TR oM iy W Ty f a4 —4n2, 3 W
foiford 8FT v > 2 |

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

1 9 500 T fooel QUi & W1 3 | AT 11 & 9oF
feeg 3, 5 R 11 W & 7T ?

How many integers from 1 to 500 are divisible by 3 or
by 11 butnotall 3,5 and 11 ?
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A g, AR E, P & geAN §, a9 g PN o
ger (B, A E,) P "I @I WS
P(E; UE,) =P(E;)+P(E,)-P(E; NE,) |
If E, and E, are any two events, then prove that the
probability of happening an event (E,; or E,) is :
P(E, UE,)=P(E;)+P(E,)-P(E NnE,)
IPE—2
(UNIT—2)
I g Uil &1 W= N B 3R T NxN A
IRINT Prs TF= R VT &1 fob -
(a,b)R(c,d)©a+d=b+c

W&l a,b,c,d e N, a1 fig dIT f& R Goddl
z|

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.

7 @l (L <) U& ofcq & @ A oy A
v,L ¥ B9 Jadfd dor aftred wfharet @ e
Wﬁ%\r,ﬂﬂﬁﬁﬁ a,b,ceL Eﬁm%mﬁ?

(a/\b)/\c=a/\(b/\c)
GlﬁVa,b,ceLl

Let (L, <) be a lattice and let A and v denote the
operations of meet and join in L, then for any
a,b,ce L, Va,b,ceL,prove that:

(a/\b)/\c:a/\(b/\c)Va,b,ceL.

(A-69)



[3] D-3701

(@) cuigy f6 » ol AT UF W T® H PRI DI AEH

U Y

2

Show that the maximum number of edges in a simple

graph with n vertices is

n(n—l).
2

TPE—3

(UNIT—3)

3. (@) uRMT saxem = M @B YAHIG  (Minimize)
P, Sl M i sraven aRell § fear w2

fager
3Ry fof
0 1
> S, S, S 0
S, So S, 0
S, Ss So 0
S, S, S, 0
S, So Ss 0
S5 S, S, 1
Ss So S, 1
S, So S, 1
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Minimize the finite state machine M whose state table

is given below :

Input
State 0 " Output
= S S Ss 0
Si So Ss 0
S, Se So 0
S3 S, S 0
Sy So Se 0
Ss S, S, 1
Se So Ss 1
S; So S, 1

T URMT AR I B ANHEAT DIV & Sdh Th
{1 Y@ 2 W9 e 3H Sl 101 TR WA BIT
gl

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

M T g T p T GIED Bl & o
3 0 , 0<r<4
T2 43, r2>5
, 12 0srs<2
r+2, r=2

JIRIRT B, T o+ b5 T ab 0T DI |
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Let @ and b be two numeric functions defined by :

0 , 0<r<4
a =9,
277 +3, r2>5

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

obtain ¢ + » and ab .

TPIE—4

(UNIT—4)

fy=ferRad 3R PR BT BT BT

A, +2a.,+a.=r+2"
Solve the following difference equation :

— r
a0 +2a..+a. =r+2

E W faf ¥ e SR FHIeRT @1 g S
DIV :

a, —5a,_1+6a,_, =2
faam T 2

ag=1l,a =2 |

Solve the following difference equation by using
generating function method :

a.—-5a._1+6a,_, =2
given that :

ag :1,a1 =2.
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Rig I {6 77 9R afregei

1 o)[-1 0o|[t o][-1 o

0 1] 0 1]7[0 -1]7| 0 -1
P TAd AYE PN b I TS W8 o | HT T8
el § ?

Show that the four matrices :
{1 oH—l oHl OH—l o}
0 1] 0 1)[0 -1]7| 0 -1
form a multiplicative group. Is this abelian ?
THE—5
(UNIT—S5)
frferRad @1 U SaTeRvT Gar TR BIFTT -

() T %9 vd oof ofes
(i) g STeAD

Define the following with an example :

(1) Complete order and complete lattice

(i) Distributive lattices

frefoRad qoie weml @ faderg gam g w9 4
gRafdd S :

F(x,,2) =[(x+y)' +(y+z)'} +y.z

Change the following Boolean function to disjunctive
normal form :

(5,2 =[(x+y)’ +(y+z),] byz

(A-69)



[7] D-3701
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Simplify the following circuit :

D-3701 2,600
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