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B.A. (Part - 1ll) Examination, 2022
(Old/New Course)
Mathematics
(Optional)

Paper Third (ll)
(Discrete Mathematics)

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

FBTS -1/Unit - |
1. (A) x, <4,x, <5 T x, <63 x, +x, +x, =13
fobc™ &1 @1 &, ST8T x,,X,,x; HORR YN &

P.T.O.

(2]

How many solutions does x, +x, +x; =13 have
where x,, x,, x; are non negative integers with

x,<4,x,<5and x;<6.

B) st L={a'b'li, j21,i# j} & fere m<or
TR BHifoTe|
Construct grammar for the language

L={a'b’]ij21i#j}.

(C) 75% ATcH § AT et & 31K 80% ATHell § B
T Sidar 21 fpa= ufcera amet § 3 v & T &
TE H 0D TR & faRIg HA?

A speaks the truth in 75% cases and B speaks the

truth in 80% of the cases. In what percentage of cases
are they likely to contradict each other in stating the

same fact?
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2. (A) Fr=foiea wal &1 aRenfya sifswe -

(i) &9 3IRE
(i) SREET vd ufasiEan
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[3]
Define the following terms :
(i) Hasse diagram

(i) Chain and antichain
(B) R 3 G=(/,E), V ={V,,V,. V3.V Vi),

E={(n 1),V (1 V) (1 V) (V) (7 V) (V)
& gR¥INd &, 1 39 3Mea G T S~ 3T T
3 SR §71d DitoTe|

Ifagraph G =(V,E) isdefined by
V={V..V,, V3.V, Vi3,

E={(n 1),V (1 V) (1 V) V) (7 V) (Vs )

then, find the adjacency matrix and incidence matrix
of the graph G.

(C) fo=T FwdeTrg 3mera & fore g g foRkae v
g Hifsel

State and prove Euler's formula for plannar graph.
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3. (A)

(B)
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[4]
g@BTs -Ill/Unit - I
iftr s &1 wee forgax [og sifsel

State and prove Pumping lemma.
fau e 596 e & fore fafdaa Sverers we

1+ z)’

&1 FreRo sifsw| 4 (2) = Z
(1-2)

Generate discrete numeric function for given
(1+2)°

(1-2)*

AMT M U6 URMHA 3G 97 &1 d@ M & a9

AT & FHAD S W K JeTdT T el Tae
giaT 81 59 i ifstel

Let M be a finite state machine. Then the rela-
tion K equivalence on the set S of all states of M

is an equivalence relation. Prove it.

3BTS -IV/Unit - IV
3R THIEROT B & HifoTe|

4 ,—=5a._,+6a =5

generating function. A(z)=
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5]

Solve the difference equation :

4 ,—5a,_,+6a =5

S e fafer & FrafeiRad siar Tiiaor &t
& F1d DIoTe- a.,—2a. . +a =2",r20
g a,=2,a,=1

r+l

Solve by the method of generating function, the
following recurrence relation.

a.,—2a., +a, =2",r>0 Giventhat

r+l

a,=2,a, =1

< DIfSTE 6 = & 3icvia §@1 & n i &
T U TR SMael! I g a1l 2

Show that the set of n roots of unity forms a
finite abelian cyclic group under multiplication.

ZBTS -V/Unit -V

HH AEY < O SoTIoTd B # 379rd: H
ey g ¢l foag sl

The orderrelation < on Boolean algebraBis a
partial order relation. Prove it.

P.T.O.

6]
(B) ©F i Siemiiora # g difarel
(a + b)- (a' + c) = (a-c) + (a'-b) ~a,b,ceB
In a Boolean algebra, Prove that -
(a + b)- (a’ + c) = (a-c) + (a’-b) ~a,b,ceB

(C) frferRad Reemr aRuer & wReflgpa Reem
TRy ¥ wfcenita sifsel

Find simplified switching circuit of the following
switching circuit.

a

©

©)

®

©O— HC
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