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F-3771

B.Sc. (Part - lll) Examination, 2022
(OLD/NEW Course)
MATHEMATICS
(Optional)

PAPER THIRD (Il
(Discrete Mathematics)

Time : Three Hours] [Maximum Marks:50

AT : TUP YT A B al 9N & Difore | Tl u2=i &
36 w9H

Note : Attempt any two parts of each question. All
questions carry equal marks.
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nz2" WA >4 & forE
Prove by induction method that
nt>2n forall >4

afe G=({0,1},{s},s,{s — Osl, s —> A} TPH ZATHIT
2, d L (G) 51d Pifsw|

If G=({0,1},{s},s,{s > O0sl, s > A} is @ grammar,
find L (G).

U IETE § ggesdl IR it &f gAT Sfe &, a
3% v faaof § 8 o) e st il

If four squares are chosen at random on a chess-
board, find the chance that they should be in a
diagonal line.
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A A={1,2,3,4,6,8,9,12, 18,24} T¢I "a,
b @I fawIora oar 8" g1 BHd &1 A BT 897
R Wifw|

Let A={1,23,4,6,8,9 12, 18, 24} be

ordered by the relation "a divides b". Draw the
Hasse diagram of A.
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AH A (L, <) Th AfCT g amamar A g v #
L T i q AiAe Tichanant o fraftd
A &l a9 fFgl a,be L & e g Hitme F:

(i) a<bosanb=a

(i) a<beavb=h

Let (L, <) be a lattice and let A~ and v denote
the operations of meet and join in L. Then prove

thatforany a,b e L:

() a<boanb=a

(i) a<boavb=b

foHll FHae IRG 3R ¥ a9Ifge o
v-e+r=2

STEl v, e 9 r HHI: 3IRG & Y, PR G &F &

For any connected planar graph, prove that:
v-e+r=2

Where v, e and r are the number of vertices,
edges and regions of the graph respectively.
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Design a finite state machine M which can add
two binary numbers.

A @) a U G&ITcHD B & il

2 , 0<r<3
a‘:
2745, r=4

I T ST g, a Aq a7 v, &1 FeRor Hifse|

Let a be a numeric function given by

2 , 0<r<3
a, =y __, >4
2745, rz

then determine Aq and vg.

a,=0, a1=1?|f??-rar=ar_1+ar_2, r>2 3 oRwIfva
fhaTRTY 31355H { @, } & TeTE ST Ber o1 BifoTe|

Find the generating function for the Fibonacci
sequence { a } definedbya =a _ +a_,r> 2
witha,=0,a,=1.
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a. —4a, | +4a, ,=(r+1).2" P& DI
Solve the difference equation

a,—4a,_ +4a,_,=(r+1).2"

SH® B fafer § F=feiRaa 3iaR Iiiaxor &
&1 31 pIfoTe:

ar+2_3ar+1+2ar =0, r>0
%QT%: 00:2,a1:3.

Solve the following difference equation by using
generating function method :

a,,,=3.a,.,+2a.=0, r>0

giventhat: a; =2, q; =3.

g DI i 9 R & o 31Rad 3uaqed S
HI R PT TP 39T 81 &b ToT¢ 39 Ud i
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(i) S+(-S)=S
(i) Ssc<sS

Prove that the necessary and sufficient condi-
tions for a non-empty subset S ofaring Rtobe a
subring of R are:

() S+(-S)=S
(i) S.ScS
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5. (37) @9nigu fob v ded ST # fooegl 3radal a, b,
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(avb)yrc<av(bnrc)

Show that for any elements a, b, c in a distribu
tive lattice,

(avbyrc<av(bnc)

(§) F=faRed waa &1 foaes g ym=T w9 s
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fep,2)=[(x+))+(y+2) +yz]
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Find the disjunctive normal form of the following
function:

fy.2)=[(x+))+(y+2) +yz]

FeadT ARvT gR1 Rig aifse &6 Frafefea g
T Y &

(Peognar)=>(~r=>~P)

Prove by truth table that the following formula is
a tautology :

Pognar)=>(~r=>~P)



