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MATHEMATICS 

Paper Third (B) 

(Discrete Mathematics) 

Time : Three Hours 

Maximum Marks : 50 

uksV %uksV %uksV %uksV %    lHkh iz’u vfuok;Z gSaA izR;sd bdkbZ ls dksbZ nks nks nks nks Hkkx gy 

dhft,A lHkh iz’uksa d¢ vad leku gSaA 

 All questions are compulsory. Attempt any two parts 

of each Unit. All questions carry equal marks. 

bdkbZbdkbZbdkbZbdkbZ&&&&1111    

(UNIT—1) 

1- ¼v½ Hkk”kk dh ifjHkk”kk nhft,A Hkk”kk 2L { | 1}i ia b i= ≥  ds 

fy, O;kdj.k dh lajpuk dhft,A   

Define language. Construct a grammar for the 

language 2L { | 1}i ia b i= ≥ . 
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¼c½ ,d pslcksMZ ls ;kn`PN~;k pkj oxks± dks pquk tkrk gSA bu 
oxks± ds fod.kZ eas gksus dh laHkkouk Kkr dhft,A  

Four squares are chosen at random from a 

chessboard. Find the probability that these squares 

lie in a diagonal.  

¼l½ fl) dhft, % 

1
1C C Cn n n

r r r
+

−+ =  

Prove that : 

1
1C C Cn n n

r r r
+

−+ =   

bdkbZbdkbZbdkbZbdkbZ&&&&2222    
(UNIT—2) 

2- ¼v½ bdkbZ Hkqtk ds ,d oxZ ds vUnj dksbZ ik¡p fcUnq fn;s x;s 

gSaA n’kkZb, fd buesa ls dksbZ nks fcUnq vf/kdre nwjh 2

2
 

ds vUnj gSaA 
Show that if five points are selected in a square of 

unit sides then there are two points whose distance is 

at most 
2

2
. 

¼c½ lEcU/kksa ds la;kstu dh ifjHkk”kk nhft,A ;fn 1R−  rFkk 
1S−  Øe’k% lEcU/kksa R rFkk S ds izfrykse gksa] rks fl) 

dhft, fd %    
1 1 1(SoR) R oS− − −=  

Define composition of relations. If 1R−  and 1S−  be 

the inverse of the relation R and S respectively, then 

prove that : 

1 1 1(SoR) R oS− − −=  
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¼l½ fuEufyf[kr vklUurk vkO;wg ls fu:fir xzkQ [khafp, % 

(i) 

0 1 1

1 0 1

1 1 0

 
 
 
  

  

(ii) 

0 1 1 0

1 0 1 1

1 1 0 1

0 1 1 0

 
 
 
 
 
 

  

Draw the graphs represented by the following 

adjacency matrices : 

(i) 

0 1 1

1 0 1

1 1 0

 
 
 
  

  

(ii) 

0 1 1 0

1 0 1 1

1 1 0 1

0 1 1 0

 
 
 
 
 
 

  

bdkbZbdkbZbdkbZbdkbZ&&&&3333    
(UNIT—3) 

3- ¼v½ ifEiax izesf;dk dks fyf[k, o mls lR;kfir dhft,A  
State and prove Pumping Lemma.  

¼c½ eku yhft, a rFkk b nks la[;kRed Qyu gSaA a rFkk b 

dk HkkxQy] ftls a
b
 ls izdV djrs gSa] ,d la[;kRed 

Qyu gS ftldk r ij eku r

r

a

b
 gSA eku yhft, a

d
b

= A 

n’kkZb;s fd % 

1

r r r r
r

r r

b a a b
d

b b +

∆ − ∆
∆ =   
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Let a and b be two numeric functions. The quotient 

of a and b denoted by 
a

b
 is a numeric function 

whose value at r is equal to r

r

a

b
. Let 

a
d

b
= . Show 

that : 

1

r r r r
r

r r

b a a b
d

b b +

∆ − ∆
∆ =  

¼l½ fuEufyf[kr tud Qyu ds laxr fofoDr la[;kRed 
Qyu dk fu/kkZj.k dhft, % 

2

1
A ( )

5 6
z

z z
=

− +
  

Determine the discrete numeric function 

corresponding the generating function : 

2

1
A ( )

5 6
z

z z
=

− +
 

bdkbZbdkbZbdkbZbdkbZ&&&&4444    

(UNIT—4) 

4- ¼v½ iqujko`fŸk lEcU/k % 

1 29 6 0r r ra a a− −− + =   

dks gy dhft,] fn;k x;k gS fd 0 0a =  rFkk 1 1a = A  

Solve the recurrence relation : 

1 29 6 0r r ra a a− −− + =  

given that : 

0 0a =   

and                        1 1a = . 
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¼c½ tud Qyu fof/k ls fuEufyf[kr varj lehdj.k dks gy 
dhft, % 

1 2

1
2 2 , 2

4
r

r r ra a a r− −− + = ≥   

ifjlhek izfrcU/k gS % 

0 2a =   

1 1a = . 

Solve by the method of generating function the 

recurrence relation : 

1 2

1
2 2 , 2

4
r

r r ra a a r− −− + = ≥  

with the boundary conditions : 

0 2a =   

1 1a = . 

¼l½ fn[kkb;s fd ;ksT; lafØ;k eas ‘kwU; lfgr lHkh le&iw.kk±dksa 

dk leqPp; vkcsyh lewg gksrk gSA  

Show that the set of all even integers with zero is an 

abelian group in additive operation.  

bdkbZbdkbZbdkbZbdkbZ&&&&5555    

(UNIT—5) 

5- ¼v½ eku yhft, % 

L = {1, 2, 3, 4, 5, 6, 8, 9, 12} 

lEcU/k ‘|’ }kjk Øfer gSa] tgk¡ x | y dk vFkZ gS ‘x, y dks 
foHkkftr djrk gS*A n’kkZb;s fd L ds iw.kk±d 12 ds lHkh 
foHkktdksa dk leqPp; 12D  ySfVl (L, 1) dk ,d 

miySfVl gSA  
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Let : 

L = {1, 2, 3, 4, 5, 6, 8, 9, 12} 

be ordered by the relation ‘|’ where x | y means ‘x 

divides y’. Show that 12D  the set of all divisors of 

the integer 12 of L is a sublattice of the lattice (L, 1). 

¼c½ fLopu Qyu % 

F (x, y, z) = x y z + x y' z + x' y' z 

dks ljyhd`r fLopu ifjiFk ls izfrLFkkfir dhft,A  

Replace the switching function : 

F (x, y, z) = x y z + x y' z + x' y' z 

by a simpler switching circuit.  

¼l½ lR;rk lkj.kh dh lgk;rk ls fl) dhft, fd 
fuEufyf[kr dFku rqY; gSa % 

[ ( )]p q r⇒ ⇒  

vkSj                 [( ) ]p q r∧ ⇒  

Establish equivalence of the following statements 

with the help of truth table : 

[ ( )]p q r⇒ ⇒  

and                 [( ) ]p q r∧ ⇒  
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