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FD-2761

B.Sc./B.Sc. B.Ed. (Part-III)
Examination, 2022

MATHEMATICS
Paper - 111 (B)

Discrete Mathematics

Time : Three Hours] [Maximum Marks : 50

qAe :T9e TH 9 fRRT @ W & I difS
aft gl ofw W ¥

Note : Answer any two parts from each question. All

questions carry equal marks.

ZehTS / Unit-1

1. (a) 500 § BN AT IR CH fora &= quiier

T 7w 119 fausy €2

How many positive integers are less
than or equal to 500 which are

divisible by 7 or 117
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(2)

(b) AC G=({0, 1}, {S}, S, {S—0S1, S—>1})
Th AR 8, da L(G) 1 fruio
HifSTT |
If G=({0,1}, {S}, S, {S—0S1, S—1})
is a grammar, then find L (G).

(¢) T Tl & et W 3T IUR Feldh W
M O 3Rl T AMMHA 7 AT 8 B
Hi Wifgeshdr @ HIST

Two dices are thrown. Find the probability
that the sum of faces is 7 or 8.

TS / Unit-11

2. (@) A [ YUl H Tg=F T A Hey
XRy=x-y T TH W g, @ fag
HifsT fv R Tk Joaar Hey fefud
A T, Sidl x, yell
If I is the set of integers and the relation

xRy = x —y is an even integer, then prove
that R is an equivalence relation, where

x, y el

(b) WEE L, 12 o |l OHEUE] T T
g R AFel [, L R faumema gy ¥
Twisy f (1,7 TH Afem ©
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(3)

Let L be the set of all factors of 12 and
let / be the divisibility relation on L.
Show that (L, /) is a Lattice.

(¢) oY fof = f@ T 1 ofer@ qeasrt

(= wHEy) T T
Vs
Vi Va Vi Vy
Ve
(a)
’—O—IV4—0—0
Vl V2 V3 VS Ve
(b)
Show that the graphs given below are not
isomorphic :
Vs
V1 Vo V3 V4
Ve
(a)
IV4
2 v, V3 Vs Ve
(b)
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(4)

3. (o) URMHA SFe€NT FA M hl AdHRA
Fifse, Sef M Freifera st groft 9

fer T T
ESNCA
AT ASTYE
0 1

= S, S, S, 1
S| S, S, 0
S, S, S, 1
S, S, S, 0
S, S| S, 1

Minimize finite state machine M, where
M is given by the following state table :

Input
State Output
0 1
=5 AR S 1
S Sy S 0
S, AR So 1
AR S, AR 0
Sy A\ So 1
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(5)

(b) TH o Teh HEATHE Feld 39 TR § T
0 ,05r<3

a. =
2" +3, r=4

Aa?;ﬁ'{VaEITGIElﬁﬁ'QI

Let a be a numeric function such that
0 ,0<r<3
a. =

| 2743, r24

7

7

obtain Aa and Va.
(¢) Tfafed S ®ed & GTa fafaed

TEHS e 1 AR Sifs :

1
Alz)=———
() 5—6z+z2

Determine the discrete numeric function
corresponding the following generating
function :

1
Alz)=———
() 5—6z+z2°

ThT3 / Unit-IV
4. (a) TN GaY a,—2a,,+2a.,— a,3=0
H TA RIS |
fear T ® apg=2, ay=1 Il a,=11
Solve the recurrence relation a,—2a,
+ 2ar—2 — 437 0
given that ay=2, a; =1 and a,=1.
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(6)

(b) Frafafaa o= gt w1 favm ga

EIGECIIE Y

a,+35a.,+t6a, ,= 32— 2r+1

Find the particular solution of the
following difference equation :

a,+*35a.,+6a, ,= 32— 2r+1

(¢) S ®od fafy &1 g w f=Afatad
F<R GHIHWT TA Hifo :
a,—6a,, +8a,,=0,r=2

@ ™ ufwm ufaeiy ©:

ag=1, a;=4

Solve by the method of generating
functions the recurrence relation :

ar‘— 6a, ; +8a,, =0, r‘Z‘ 2

with the boundary conditions

ag=1, a; =4.

ZehTg / Unit-V

5. (a) "Ml (L, <) Teh &g et 8 | S9Ey
ff I€ anx=any A avx=avy,
Lﬁﬁv_{:ﬁaﬁﬁ‘l@,WXZyl

Let (L, <) be a distributive Lattice. Show
that, if anx=aAyand avx=avy for

some a in L, then x=y.
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(7)

(b) =\ = o TEEE ®O9
TS g9 w9 # gRafda sifse

x-y' +xy' +x"y
Change the following disjunctive normal
form to conjunctive normal form:
x-y' +xy' +x"y
() T a, b, ¢ qo1 f7H ¢ wfeqd -
Ry & = I, SRl
f=(x+y)+(x"+y' +2)(y2)

Draw the logic circuit with inputs a, b, ¢
and output f where

f= (x+y)+(x’+y’+z’)(y’z’)
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