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BACHELOR’S DEGREE PROGRAMME 
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MTE-13 : DISCRETE MATHEMATICS 

 Time : 2 Hours    Maximum Marks : 50 

Note : Question No. 1 is compulsory. Answer any 

four questions from Question Nos. 2 to 7. 

Use of calculators is not allowed.  

1. Which of the following statements are True and 
which are False ? Justify your answers : 10 

(i) The number of possible outcomes obtained 
by throwing a dice 7 times is 76

(ii) 

. 

2 289 34n n+ >  for all 18n ≥ . 

(iii) The graph 4,5K  is Eulerian. 

(iv) “ 2 1m +  is an even number for infinitely 

many values of Nm ∈ ” is a proposition. 
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(v) The generating function of the  
recurrence relation, 2 15 6 0n n na a a+ +− + =  
is 2 5 6z z− + . 

2. (a) If a 5-digit number is chosen at random, 
then what is the probability that the 
product of its digits is 54 ? 3 

(b) Check whether or not there is a complete 
matching in the following graph : 2 

 

 

 
 
 
 
 
 

(c) Let B be a Boolean algebra. Let 
2:f →B B  be a function defined by 

(0, 0) 0f = , (0,1) 1f = , (1, 0) 1f =  and 

(1,1) 1f = . Find the Boolean expression in 

DNF specifying f. Further, find the CNF of 
f also.  5 
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3. (a) Find a particular solution of the recurrence 
relation :  4 

1 28 16 3.4 ( 2)n
n n na a a n− −− + = ≥ . 

(b) Draw a connected planar 3-regular graph 

with 8 vertices. Also find the number of 
regions in this graph. 3 

(c) Determine the number of integer solutions 

of the equation 1 2 3 4 5 10y y y y y+ + + + = , 

0 1, 2, ..., 5.iy i≥ ∀ =  Hence determine the 

number of positive solutions of the 
equation above. 3  

4. (a) Find (G)χ  for the following graph G, 

justifying your answer. Further, check 
whether G is critical or not : 3 
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(b) Draw the Ferrar graph of the partition P, 
2 09 6 3 2= + + + . Also write the conjugate 

partition of P. Hence decide whether P is 
self-conjugate or not. 3 

(c) Using the generating function technique, 
evaluate the following sum : 4 

1
3 C( , )

n
r

r
r n r

=
⋅ ⋅∑ . 

5. (a) Check whether the following argument is 
valid or not : 5 

~ ~p q→   

r p→   

r   
q∴   

(b) How many positive integers 2000≤  are not 

divisible by any of 5, 7 or 11 ? 5 

6. (a) Consider the sequence of integers 2, 3, 4, 5, 

6, 7, 8. How many permutations of this 
sequence are there in which 3, 5, 7 do not 

occupy their original position in the 
sequence ? 2 
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(b) Use the method of proof by contradiction to 
show that, for x ∈  , if 3 22 3 0x x x+ + = , 
then 0x = . 3 

(c) Find the solution of the recurrence relation : 

2 313 12 ( 3)n n na a a n− −= − ≥  

with the initial conditions 0 11, 8a a= − =  

and 2 0a = . 5 

7. (a) Is it possible to construct a graph with  
10 vertices in which four vertices have 
degree 2 each, three vertices have degree  
3 each and the remaining vertices have 
degree 1 each ? Justify your answer. 2 

(b) Use mathematical induction to prove  
that :  4 

  
2 22 ( 1)n n> +      for all 3n ≥ . 

(c) Let na  be the number of ways a set with n  

elements can be written as the union of 
two disjoint non-empty subsets. Give a 
recurrence relation for na . 2 

(d) Give a non-Hamiltonian Eulerian graph, 
with justification. 2  
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Lukrd mikf/ dk;ZØe (ch-Mh-ih-) 

l=kkar ijh{kk 

fnlEcj] 2022 

,e-Vh-bZ--13 % fofoDr xf.kr 

 le; % 2 ?k.Vs    vf/dre vad % 50 

uk sV % iz'u la- 1 vfuok;Z gSA iz'u la- 2 ls 7 esa ls 

fdUgha p kj iz'uksa ds mÙkj nhft,A dSYdqysVjksa ds 

iz;ksx dh vuqefr ugha gSA  

1- fuEufyf[kr esa ls dkSu&ls dFku lR; vkSj dkSu&ls 

vlR; gSa \ vius mÙkjksa dh iqf"V dhft, % 10 

(i) ,d ik¡ls dks 7 ckj mNkyus ij izkIr laHko 

ifj.kkeksa dh la[;k 76

(ii) lHkh 

 gSA 

18n ≥  ds fy, 2 289 34n n+ >  gSA 

(iii) xzkiQ 4,5K  vkW;yjh; gSA 

(iv) ¶ Nm ∈  ds vuar ekuksa ds fy,] 2 1m +  le 

la[;k gSA¸ ,d dFku gSA 
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(v) iqujko`fÙk lEcU/ 2 15 6 0n n na a a+ +− + =  ds 

fy, tud iQyu 2 5 6z z− +  gSA 

2- (d)  ;fn ,d 5&vadh; la[;k ;kn`PN;k pquh tkrh 

gS] rks bl ckr dh D;k izkf;drk gS fd blds 

vadksa dk xq.kuiQy 54 gS \ 3 

([k)  tk¡p dhft, fd uhps fn, x, xzkiQ esa ,d 

iw.kZ lqesyu gS ;k ugha % 2 

 

 

 

 

 

 
 

(x)  eku yhft, B  ,d cwyh; chtxf.kr gSA eku 

yhft, 2:f →B B  ,d iQyu gS tks 

(0, 0) 0f = ] (0,1) 1f = ] (1, 0) 1f =  vkSj 

(1,1) 1f =  }kjk ifjHkkf"kr gSA f  dks fu/kZfjr 

djus okyk ,d cwyh; O;atd DNF  ds :i esa 

Kkr dhft,A vkxs] f  dk CNF  :i Hkh Kkr 

dhft,A 5 
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3- (d)  iqujko`fÙk lEcU/ % 4 

    1 28 16 3.4 ( 2)n
n n na a a n− −− + = ≥  

 dk ,d fo'ks"k gy Kkr dhft,A 

([k)  ,d 8 'kh"kks± okyk lac¼ leryh; 3&fu;fer 

xzkiQ cukb,A bl xzkiQ esa izns'kksa dh la[;k Kkr 

dhft,A 3 

(x)  lehdj.k % 3 

1 2 3 4 5 10y y y y y+ + + + = ,  

0 1, .2, ..., 5.iy i≥ ∀ =  

 ds iw.kk±d gyksa dh la[;k Kkr dhft,A bl 

izdkj] mi;qZDr lehdj.k ds /u iw.kk±dksa esa 

gyksa dh la[;k Kkr dhft,A 3 

4- (d)  vius mÙkj dh iqf"V ds lkFk] uhps fn, x, 

xzkiQ G  ds fy, (G)χ  Kkr dhft,A vkxs] 

tk¡p dhft, fd G  Økafrd gS ;k ugha % 3 
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([k)  foHkktu P ] 2 09 6 3 2= + + +  dk iQsjj xzkiQ 

cukb,A lkFk gh P  dk la;qXeh foHkktu Hkh 

fyf[k,A bl izdkj] fu/kZfjr dhft, fd P  

Lola;qXeh gS ;k ughaA 3 

(x)  tud iQyu rduhd dk iz;ksx djds 

fuEufyf[kr ;ksxiQy Kkr dhft, % 4 

1
3 C( , )

n
r

r
r n r

=
⋅ ⋅∑  

5- (d)  tk¡p dhft, fd fuEufyf[kr rdZ ekU; gS ;k 

ugha %  5 

~ ~p q→   

r p→   

r   

q∴  

([k)  la[;kvksa 5] 7 ;k 11 ls foHkkftr gksus okys 

,sls fdrus /u iw.kk±d gSa tks 2000 ls de ;k 

cjkcj gSa \ 5 
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6- (d)  iw.kk±dksa ds vuqØe 2] 3] 4] 5] 6] 7] 8 ij 

fopkj dhft,A bl vuqØe ds fdrus Øep; 

cusaxs ;fn 3] 5 vkSj 7 vuqØe esa vius 

okLrfod LFkku ij u vk;sa \ 2 

([k)  vUrfoZjks/ }kjk miifÙk dk iz;ksx djds fn[kkb, 

fd x ∈   ds fy, ;fn 3 22 3 0x x x+ + =  

gS] rks 0x =  gksxkA 3 

(x)  izkjafHkd izfrca/ksa 0 11, 8a a= − =  vkSj 2 0a =  

ds lkFk iqujko`fÙk lEcU/ % 

2 313 12 ( 3)n n na a a n− −= − ≥   

 dks gy dhft,A 5 

7- (d)  D;k 10 'kh"kks± ij ,d ,slk xzkiQ cuk;k tk 

ldrk gS ftlesa 4 'kh"kks± dh dksfV;k¡ 2 gksa] 3 

'kh"kks± dh dksfV;k¡ 3 gksa vkSj 'ks"k 'kh"kks± dh 

dksfV;k¡ 1 gksa \ vius mÙkj dh iqf"V dhft,A  

2 

([k)  xf.krh; vkxeu dk iz;ksx djds] fl¼ dhft, 

fd lHkh 3n ≥  ds fy, 2 22 ( 1)n n> +  gSA 4 
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(x)  eku yhft, na  mu rjhdksa dh la[;k gS ftuesa 

n  vo;oksa okys fdlh leqPp; dks nks vfjDr 

vla;qDr mileqPp;ksa ds lfEeyu ds :i esa 

fy[kk tk ldrk gSA na  ds fy, ,d iqujko`fÙk 

lEcU/ nhft,A 2 

(?k)  iqf"V lfgr ,d v&gSfeYVksuh; vkW;yjh; xzkiQ 

dk mnkgj.k nhft,A 2 
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