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MATHEMATICS
Paper III

(Discrete Mathematics)
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Note : Section ‘A’ is Objective type and is compulsory. It

should be written on the first page of Answer-
book. Section ‘B’ is Short answer type and Section
‘C’ is Long answer type.
@ue ‘3’ (Section ‘A’)
Fglaascdia g9 1x10=10

(Multiple Choice Questions)
& ST FHT—
Choose the correct answer :
(i) ©CHR qUITeh HEATS] ki &A1 Sl 500 9 3AfEen
TR 7 A 11 9 fawfsa -
(37) 109 (&) 110
(F) 111 (2) 112 P.T.O.

(i)

(iii)
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Number of positive integers not exceeding
500 are divisible by 7 or 11 are :

(a) 109 (b) 110
(©) 111 (d) 112
aTsey[st § foreruit skt G et —
(31) 8 (9) 18
(d) 28 (%) 20

The number of diagonals of a octagon is :
(@) 8 (b) 18
(c) 28 (d) 20
31 Tl <h 3B T 37ehi 1 AN 7 B 6t Tiaehdl
Bt —
1 1
(a1) < (@ 5
1 1
(9) 18 (<) 36

The probability of throwing a sum of 7 in a

single throw wit two dice :

1 1
(a) 8 (b) 12

1 1
(c) 18 (d) 36



(iv)

v)

(vi)
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A a, b e N T aRb F1 319 § fR
a2 - 4ab + 3b2 = O & G4 §—
(31) T (o) THfEa
(9) Heheh (3) Joadl Ty
If a, b € N and meaning of aRb is
a® - 4ab + 3b? = 0 then relation R is :
(a) Reflexive (b) symmetric

(c) transitive (d) equivalence relation

50 Rl ol T & faw 7 173Uty €, 7H T &Y

fohat SR Weh B T i B —
() 7 (9) 8
()9 (¥) 10

Seven colours are used to paint 50 cars,
number of at least cars will have the same

colour :
(@ 7 (b) 8
(©9 (d) 10

Ife fafaed Geds o o, fo 91, el
1, 0<r<10
a, =
2, r>11

A F=ATHE: ®eld b = S5aq 8l —
(A) b,=a, Vr

(a) b,-: A 100 r>10
P.T.O.

(vii)
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1, 0<r<h5
() br={

2, r>6
() 394 H | I Tl

If discrete numeric function a, is given by
1, 0<r<10
a, =
2, r>11
then numeric function b = S awill be given
by

(@ b.,=a,Vr
(b) b, = a,,19, T2 10
1, 0<r<b5
(c) b, =
2, r=6

(d) None of the above
Ifg T&ATHS | a 3R b 4 ger gfierfia
&, A 9 s fafen—

a=r>+rr>0

b, =12, r>0

(31) &ad a asymptotically dominates b
(o) %dd b asymptotically dominates a
(4) a symptotically dominates a 3R b ff

asymptotically dominates a

(%) 3w H 8 g TcA Tl
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If a and b are two numeric functions as
below find correct answer :
a.=r>+r,r>0
b.=r2, r>0
(@) a asymptotically dominates b
(b) b asymptotically dominates a

(c) a symptotically dominates a and b also
asymptotically dominates a

(d) None of the above

(viii) O &% UG TG G = {1, - 1, i, — i} H - 1 I

(ix)

I-79/22

Shife BT 3141 0 (- 1)
(1) 1 (F) 2
(9) 3 (%) 4

In the multiplication G = {1, - 1, i, — i} the
orderof —1lisie., O(-1)

(@) 1 (b) 2

(c) 3 (d) 4

Jefta Sismf (B, v, A, ) Hav (@ v b) =
(3T) avb () avb

(®) o (2) 1

In a Boolean algebra (B, v, A, "), av (@ v b) =
(@) av b (b)d v b

(© O (d) 1

P.T.O.
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@|us ‘'d’ (Section ‘B’)

g FANT G 5x3=15
(Short Answer Type Questions)

Fre— Tt ure e Afard 7
Note : All the five questions are compulsory.
1. TR A fafy & gwiet fa
2">n3, vV n>10
Show using mathematical induction that
2">n3, vV n>10
HIAT / Or

<1 YTET skl ISTTT 9T 3Tehi Rl ANT 11 B8 i Gkl
T ifSTe, STfeh Ugel Uil W 37 5 3Tl B

What is the chance of throwing a total 11 with

two dices. If the digit 5 comes on the first dice.
2. oAl THIY oh! IIMEL Sohl THSATSU |
Explain equivalence relation with an example.
HYdT / Or
318 §RI Planar graph sl YHEEUT |
Explain the planar graph and given an example.

I-79/22



[ 7]

3. UMl q hIs Y&AHS Hald 5 ThR §—

a, =
27 +5, r>3

g =ifsie o S (Va) = Aa
Let a be a numeric function such that

{ 0O, 0<r<2

{ 0O, 0<r<2

a, =

277 +5, r>3
Show that S°! (Va) = Aa
HAYAT / Or

Ml a 3R b T G&AHS Hold 1 TR o—

a=r+2,1r>20

AR br=g+7,r20
r

79 TS foh b ®eH a 1 A & i 7

Let a and b be two numeric functions such that

a=r+2,1r>20

and br=g+7,r20
r

Show that b does not deminates a.

. 3R HIEH Tl & HIfST
a.—-7a,., + 1Oar_2=0ﬁ?ﬂ%,ao=03fl'{al =3

I-79/22 P.T.O.
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Solve the following difference equation
a,— 7a,; + 10a,_o = O given that
ap =0 and q, = 3.
HYdT / Or
IR ST R0l Sl B Hl—
6a.- 7a, , - 20a, 5 = 3r* — 14r + 24.
Solve the following difference equation

6a.- 7a, , - 20a, 5 = 3r* — 14r + 24.

. (L) TR IR edd a, b, ¢, de LTd a< b 3R

c < d, 99 fag sifsu
avc<bvd
anc<bnad

For any a, b, ¢, d in a lattice (L, <) if a < b and
¢ < d then

avc<bvd
anc<bnad
HIAT / Or

71 Teta bl oo 99m=1 ©9 § SUT=aid shifsa—

Flxy 2=y +x2)+ X

I-79/22
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Change the following function to disjunctive
normal form
Flxy 2=y +x2)+ X
@Wue ‘9’ (Section ‘C’)
g I uvT 5x5=25
(Long Answer Type Questions)

qe—  Teff uter ye tfer ¥
Note : All the five questions are compulsory.

1. 9 L = {a"b"c |n> 1} & T =amepor G &l Tl
SIS |
Construct a grammer G generating the language
L ={a*b*c* |n> 1}.
HAIAT / Or
RN G hl T IS, SO L = {x | x € {a, b}*,
x ¥ a ! E=AT 3 I 0T © I}
Construct a grammar G for the language
L = {x | x € {a, b}*, the number of a’s in xis a
multiple of 3}.
2. THEEIH R ORI A ={1, 2, 3,4, 5,6, 8,9,
12, 18, 24} iHd =Y o fawfSd 3@ € b 11 A
1 5T SRUM IF1SE | -1 (A, 1) AfeT@ T2 a | bt 31d
¥ a, b faufea s 71
I-79/22 P.T.O.
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HYdT / Or
o I AR T & T aftren fafen | =R it
ST Tk Y01 T SAIST A1 39! A T1f1 21 <Rl I
i |

Define complete graph and spanning tree. Draw

the complete graph on four vertices and find all
spanning trees within it.

3. WMIG =< {a, b}, {S, A}, {S. P} Si&l P ST 1 =4
& S e TR B—

S —> adA
A — bA
A—>a
A — bS

3G AN hl STIL UM hl LT ShifSTT, S 9T L (G)
&l WK H |

Let G = < {a, b}, {S, A}, {S, P} where the set of

productions P consists of
S - aA
A — bA
A—a
A — bS
Construct a state graph of a machine accepting
L (G).
I-79/22
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4. < HHIHIU ! SHh Hed e § g hife—
Aryp = Apyy — 20, =0
ﬁ_q-[ %_ ao = 1, al = 2
Solve by the method of generating function the
following recurrence relation
Qg — Ary — 20, =0
Give that: ag=1,a,=2

5. T¥MEU foh Tk o ifeq 98 T 31999 & 31 &
T ¥, faawia few 72 2

Show that in a complemented lattice an element
has two complements then it is not a distributive

lattice.
HAYATl / Or
¥ Jeltd ®ed sl HASHE 999 &9 § s5fau—
Sy 2=xXyz+ xyz + X.y.z+ Xyz' + xy'z
+ X'y'Z
Change the following Boolean function into
conjunctive normal form :
fey 20=xXyz+ xyz + X.y.z+ Xyz + xy'z
+ Xy'Z
DOV CHVOVOO
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