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MATHEMATICS

Paper III

[Discrete Mathematics]

Time : Three Hours ] [ Maximum Marks : 50

uksV % [k.M ^v* vfry?kq mÙkjh; izdkj dk] ftlesa nl iz'u gSa]
vfuok;Z gSA [k.M ^c* esa y?kq mÙkjh; izdkj ds iz'u gSa ,oa
[k.M ^l* esa nh?kZ mÙkjh; iz'u gSaA [k.M ^v* dks lcls igys
gy fd;k tkuk gSA

Note : Section �A� containing 10 very short answer type
questions, is compulsory. Section �B� consists of
short answer type questions and Section �C�
consists of long answer type questions. Section �A�

has to be solved first.

[k.M ^v**

Section �A�

fuEukafdr vfry?kq mÙkjh; iz'uksa ds mÙkj ,d ;k nks okD;ksa
esa nsaA
Answer the following very short answer type
questions in one or two sentences. 1×10=10

1. ;fn P = {a, b, c}, Q = {d, e, f, g} rc | P Q | dks
Kkr dhft,A

If P = {a, b, c}, Q = {d, e, f, g}, then find | P Q |.

2. iwjd ?kVuk dks ifjHkkf"kr dhft,A

Define Complementary Event.

3. izfrleferrk dks ifjHkkf"kr dhft,A

Define Antisymmetry.

4. xzkQ dk fo;kstu dhft,A

v2 v3

v1

v4 v5

Find Decomposition of graph.

v2 v3

v1

v4 v5

5. Dyhu izes; dk dFku fyf[k,µ

Write the statement of Kleen�s theorem.

6. a rFkk a dk lw= fyf[k,A

Write the formula of a and a.
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7. la[;kRed Qyu (30, 31, 32, ....., 3r,.....) dk tud Qyu
fyf[k,A

Write the generating function of the numeric function

(30, 31, 32, ....., 3r,.....).

8. fQcksukdh vuqØe fyf[k,A

Write Fibonacci Sequence.

9. milewg dks ifjHkkf"kr dhft,A

Define subgroup.

10. rkfdZd la;kstd fyf[k,A

Write Logical Connectives.

[k.M ^c*

Section �B�

fuEukafdr iz'uksa osG mÙkj nsaA

Solve the following questions. 3×5=15

1. xf.krh; vkxeu ls fn[kkb, fdµ

12 + 22 + ..... + n2 = 
( + 1) (2 + 1)

, 1
6

n n n
n .

Show by mathematical induction that :

12 + 22 + ..... + n2 = 
( + 1) (2 + 1)

, 1
6

n n n
n .

vFkok

Or

izkf;drk dk ;ksx fu;e fyf[k, ,oa fl¼ dhft,A

State and prove additive law of probability.

2. fl¼ dhft, fd 1,00,000 O;fDr;ksa esa de ls de nks
O;fDr ,sls g® ftUgksaus Bhd ,d le; (?k.Vk] feuV] lsd.M)
esa tUe fy;k gSA

Prove that among 1,00,000 people, there are at least

two who were born at exactly the same time (hour,

minute and second).

vFkok

Or

ekuk fd (L, ) ,d tkyd gS rFkk a, b L, rks fl¼
dhft,µ

(i) a a = a,

(ii) a  (a b) = a.

Let (L, ) be a lattice and a, b L, then prove that :

(i) a a = a,

(ii) a  (a b) = a.
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3. ccy lkWVZ ,YxksfjFke fyf[k,A

Write Bubble Sort Algorithm.

vFkok

Or

;fn c = ab, rks fl¼ dhft,—

cr = ar+1 ( br) + br ( ar).

Let c = ab, then show that :

cr = ar+1 ( br) + br ( ar).

4. iqujko`Ùk lEcU/k ar – 4ar–1 + 4ar–2 = 0 dks gy dhft,

fn;k x;k gS fd a0 = 1, a1 = 3A

Solve the recurrence relation,

ar – 4ar–1 + 4ar–2 = 0

given that a0 = 1, a1 = 3.

vFkok

Or

lewg dks ifjHkkf"kr dj bldk ,d mnkgj.k nhft,A

Define group and give one example of it.

5. lR;rk lkj.kh dh lgk;rk ls fl¼ dhft, fd fuEufyf[kr
dFku rqY; gSµ

(i) p q,

(ii) (p q)  (q p).

Establish equivalence of the following statements with

the help of truth table :

(i) p q,

(ii) (p q)  (q p).

vFkok

Or

fuEufyf[kr cwyh; Qyu dk la;kstuh; izlkekU; :i Kkr

dhft,µ

f (x, y, z) = x·y  + x·z + x·y

Find conjunctive normal form of the following Boolean

function :

f (x, y, z) = x·y  + x·z + x·y
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[k.M ^l*

Section �C�

fuEukafdr iz'uksa osG mÙkj nhft,A

Solve the following questions. 5×5=25

1. ,d O;kdj.k o mlls lEcfU/kr Hkk"kk] O;kdj.kksa ds izdkjksa
dks mnkgj.k nsdj le>kb,A Hkk"kk % L = {0n 1n : n  0}

dks tfur djus okys O;kdj.k dks izkIr dhft, o O;kdj.k
dk dkSu&lk izdkj gS] bls Hkh crkb,A

Define a grammar, language generated by grammar,

types of grammar and language furnishing the examples.

Find a grammar that generates the language : L =

{0n 1n : n  0}. Also state the type of grammar.

vFkok

Or

lehdj.k x1 + x2 + x3 + x4 = 13, 0 x  5, i = 0 ls

5 rd ds lHkh iw.kk±d gyksa dks Kkr dhft,A

Find the integer solutions of equation x1 + x2 + x3

+ x4 = 13, 0 x  5, i = 0 to 5.

2. fdlh lEc¼ leryh; xzkQ ds fy, fl¼ dhft, fd

V – e + r = 2, tgk¡ V, e rFkk r Øe'k% 'kh"kks±] dksjksa ,oa

{ks=ksa dh la[;k gSA

For any connected planner graph, prove that V – e

+ r = 2 where V, e and r the number of vertices,

edges and regions of the graph respectively.

vFkok

Or

rqY;rk lEcU/k dks ifjHkkf"kr dhft,A ;fn I iw.kk±dksa dk
leqPp; gS rFkk lEcU/k xRy x – y ,d le iw.kk±d gS
rks fl¼ dhft, fd R ,d rqY;rk lEcU/k gSA

Define equivalence relation. If I is the set of integers

and the relation xRy x – y, is an even integers, then

prove that R is an equivalence relation.

3. fuEufyf[kr vUrj lehdj.k dk fo'ks"k gy Kkr dhft,µ

ar + 5ar–1 + 6ar – 2 = 3r2 – 2r + 1.

Find the particular solution of the following difference

equation :

ar + 5ar–1 + 6ar – 2 = 3r2 – 2r + 1.

vFkok

Or

n'kkZb, fd Hkk"kk L = {ak bk : k  1} ,d ifjfer voLFkk
Hkk"kk ug° gSA

Code No. : A.B.S-360Code No. : A.B.S-360

[  8  ][  7  ] P. T. O.



Show that the language L = {ak bk : k  1} is not a

finite state language.

4. tud Qyu fof/k }kjk fuEufyf[kr vUrj lehdj.k dks
gy dhft,µ

ar – 5ar–1 + 6ar–2 = 2r + r, r  2.

Solve the following difference equation by method of

generating function :

ar – 5ar–1 + 6ar–2 = 2r + r, r  2.

vFkok

Or

fl¼ dhft, fd ,d lewg G ds fdlh ifjfer mileqPp;
H ds ,d milewg gksus ds fy, vko';d o i;kZIr izfrcUèk
;g gS fd H, xzqi G dh f}pj lafØ;k ds vUrxZr lao`Ùk gksuk
pkfg,A

Prove that the necessary and sufficient condition

for a finite subset H of a group G to be a subgroup

that is must be closed under the binary operation of

group G.

5. ;fn (B, , , ) ,d cwyh; chtxf.kr gS rks fdlh a, b

B ds fy, fl¼ dhft, fdµ

(a b) = a b

vkSj (a b) = a b a, b B.

If (B, , , ) is Boolean algrebra, then prove that :

(a b) = a b

and (a b) = a b a, b B.

vFkok

Or

fuEufyf[kr cwyh; Qyuksa dk fo;kstuh; izlkekU; :i
Kkr dhft,µ

f (x, y, z) = (x + y )·(y + z )·(z + x )·(x  + y )

f (x, y, z) = (x + y)·(x  + y )

Find disjunctive normal form of the following Boolean

function :

f (x, y, z) = (x + y )·(y + z )·(z + x )·(x  + y )

f (x, y, z) = (x + y)·(x  + y )

r r r r r d r r r r r
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