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B. A. (Part 111) EXAMINATION, 2021
MATHEMATICS
(Optional)
Paper Third (B)

(Discrete Mathematics)

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

SPTE—1
(UNIT—1)

1. (@) e fafy & <y 5 nt-4n? 3 ¥ foafim 2
vn=2 |

Show that n* —4n? is divisible by 3 for all n>2 by

induction method.

P.T.O.
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Y L={a*h¥ :x>y>0} & folg v o |
BINTY Td ATHRY] BT M A TA19Y |
Construct a grammar for the language

L={a*b’:x>y>0} and also name the type of

grammar.

ot s forfaT v 9 Rig @i |
State and prove Bayes’ theorem.
FPIE—2
(UNIT—2)
afe R 91 S 9Y= X H goudl 9wy @, d g
I f6 RNS 9 X H U& Jediell T 2 |

If R and S is an equivalent relation in the set X, then

prove that R (1S is an equivalence relation in X.

A AN L, 24 & 941 TOEUS] & S © IR A
AT P L R o dw= 2] T (L, 1) U@
cifed & 74 8 3R o g |

Let L be the set of all factors of 24 and let ‘I; be the
divisibility relation on L. Show that (L, I) is a lattice.

Also draw Hasse diagram.
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(@) fSPRET (Dijkstra’s) TeIReM @ Werar & fifadd

WG 3@ H a d z TP B AgdH U (shortest path)
ST BINT :

Apply Dijkstra’s algorithm to find the shortest path

from a to z in the weighted graph given below :
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3BIR—3
(UNIT—3)

Ue URMT SRl I B AMBAT BIVY S FYead
{0, 1, 2} BT 9% & ®Y H U HRAT § qAT U R
39 UBR ST @xal 7 & (R Faw segea # ol @

INGA & Al 3 B IR 3 |

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.

P.T.O.
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@ I B AR (minimize) BT TFD sraven
AR A & T ©

State Input Output
0 1

= S S, S 1
S Sy S, 0
S, S, S; 0
S5 S, So 1
S, S5 So 1
Sy S; S 0
S S, S, 1

Minimize the machine whose state table is given

below :
State Input Output

0 1

= S S; S 1
S Sy S, 0
S, S, S; 0
S5 S, So 1
S, S5 So 1
S S; S5 0
S S, S, 1
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(i) S%a @1 S2a @ (FERYT BIRY|
(i) AaTA Va o fHiRer SR |
Let a be a numeric function given by :

[ 2 ; o=r<3
T 127"+5: r>4

(i) Determine S%a and S™%a.
(i) Determine Aaand Va.
IIR—4
(UNIT—4)

[AfeReT SR FHIERIT Bl &l BT -

Aryp — 4ar+1 +4ar = I’2

Solve the following difference equation :

Ay —4ary 48, = r?
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P.T.O.
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SHE B O &1 TN X FEfaRad R aHexe
P Bl DIV :

a —%5a,_;+6a,_,=2,r=>2

&0 T uRerT uferey @

Solve by the method of generating functions the

recurrence relation :
a, —5a,_y+6a,_,=2,r=2

with the boundary conditions a; =1 and a =2.

Rig @I fob A1 o TR el &1 ey i
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a*b:a—b.
2

Show that the set of all positive rational numbers forms

an abelian group under composition defined by :

a*b:a—b.
2
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ThIe—5

(UNIT—S5)

(@) =9 NMRAT a, b, ¢ T dfew (L,<) ¥ 3@dq | Tfey

fo5 (L,<) # FfoRed “Fda” dea fam o 2 g
(i) av(bac)s(avb)a(avc) Vab,cel
(i) (anb)v(anc)<an(bvc) Vab,cel

Let a, b, ¢ be elements in a lattice (L,<). Show that the

following “weak” distributive law holds in (L,<) :
(i) av(bac)s(avb)a(avc) Vab,cel

(i) (arb)v(arc)<an(bvc) Vab,cel

UF g SOFIE (B, +, ., °) ¥ foiRed qaafiar
Rrg diIfvT0

p.g.r+p.gr+pq.r+p.gr=pg+qr+r.p

Y p,g,reB

Prove the following identity in a Boolean algebra

(B3+”7’):

p.g.r+p.gr+pq.r+p.gr=pg+qr+r.p

v p,q,reB

P.T.O.
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(@) frafRad Raed uRuer &1 Weiiga Raga aRoy 4

yfReATUd DI
Replace the following switching circuit by a simpler
one:
@O0
A ] —=* B

E-3342



