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MTE-013 : DISCRETE MATHEMATICS 

Time : 2 Hours  Maximum Marks : 50 

Note : Q. No. 1 is compulsory. Attempt any four 

questions from Q. 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 

with a proof or counter-example as 

appropriate. Marks will be given only for 

proper explanation. 5×2=10 

(a) 2
1 2 0n n na a a     is a homo-

geneous linear recurrence relation. 
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(b) The generating function for the 

sequence 1na n   is 
1

.
1 z

 

(c) If a coin is tossed four times, the 

probability of getting more heads than 

tails is 
5

.
16

 

(d) For two logical statements p and q,  

p  q  ~ p is a contradiction. 

(e) The number of partitions of 6 with at 

most 2 parts is 4.  

2. (a) Use Mathematical Induction to prove 

that : 

 1 × 1! + 2 × 2! + 3 × 3! + ….. + n × n! 

 = (n + 1)! – 1, for all n  1. 4 

(b) How many five-digit numbers have 

distinct digits ? Justify. 2 

(c) Solve the recurrence relation  

     1 23 4 4 ( 2).n
n n na a a n  4 
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3. (a) Let X = {1, 2, 5, 7, 10, 14, 35, 70}. For  

a, b  X, define a  b = l.c.m. of a and  

b and  a  b = g.c.d. of a and b. Check 

whether or not X is a Boolean Algebra 

w.r.t.  and . 5 

(b) Find the sum of the series : 5 

 
3 3 3 31 2 3 ( 1)

........... ......... .
0! 1! 2! !

n

n


      

4. (a) In a class, there are 200 students. 100 

of them study English, 90 study Hindi 

and 80 study Tamil. 60 of them study 

both English and Tamil, 50 study both 

English and Hindi and 40 study both 

Hindi and Tamil. Also 25 of them study 

all the three languages. Find the 

number of students, who study none of 

the three languages. 4 

(b) Solve the recurrence relation 4 

        15 0, 1n na a n  and 0 2,a   

 using generating functions. 
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(c) 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  

5. (a) Check whether the following graph is 

Eulerian. Is it Hamiltonian ? Justify 

your answer. 4 

            

(b) Find the generating function for the 

sequence  
0n n

a


 where  6 5.na n  3 

(c) If the letters A, B, C, D, E, F and G are 

arranged on a circle, how many 

arrangements are possible if E and G 

are always adjacent to each other ? 3 
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6. (a) Find (G), (G) and (G) for the graph 

below :  4 

 

(b) Check whether or not the statement  

            (p  q)  [(~ p  q)  q]  

 is a tautology. 3 

(c) 30 apples are to be distributed amongst 

4 children and each child must get at 

least one apple. In how many ways can 

this be done ? 3 

7. (a) Draw a connected planar 3-regular 

graph with 8 vertices. How many 

regions are there in any plane drawing 

of this graph ? 4 

(b) Give an indirect proof of the following 

statement :  

 If a· b is even, then one of a or b must 

be even, “a, b'  Z”. 3 

(c) Find the coefficient of x7 in the 

expansion of (1 + 2x + 2x2)6. 3 
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Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2026 

,e-Vh-bZ-&013 % fofoDr xf.kr 

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

uksV % iz'u la- 1 djuk vfuok;Z gSA iz'u la- 2 ls 7 rd fdUgha 

pkj 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 ,d y?kq miifÙk ;k izfrmnkgj.k 

nsdj dhft,A vad mfpr iqf"V ds fy, gh fn, tk,¡xsA 

     5 × 2 = 10 

(d) 
2

1 2 0n n na a a   
 

,d le?kkr jSf[kd 

iqujko`fÙk laca/k gSA 
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([k) vuqØe 1na n 
 
ds fy, tud Qyu 

1

1 z
 

gSA 

(x) ;fn ,d flDds dks pkj ckj mNkyk tkrk gS rks iVksa 

ls vf/kd fpr vkus dh izf;drk 
5

16
 gSA 

(?k) fdUgha nks rkfdZd dFkuksa p vkSj q ds fy,  

p  q  ~ p  

,d varfoZjks/k gSA 

(³) 6 ds vf/kdre 2 Hkkx okys foHkktuksa dh la[;k  

4 gSA 

2- (d) xf.krh; vkxeu dk iz;ksx djds fl¼ dhft, fd 

lHkh n  1 ds fy, % 4 

 1 × 1! + 2 × 2! + 3 × 3! + ….. + n × n! 

     = (n + 1)! – 1 

([k) ik¡p vadksa dh fdruh la[;kvksas ds fHkUu&fHkUu vad 

gSa \ iqf"V dhft,A 2 

(x) iqujko`fÙk laca/k 

         1 23 4 4 ( 2)n
n n na a a n  

 dks gy dhft,A 4 
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3- (d) eku yhft, X = {1, 2, 5, 7, 10, 14, 35, 70} 

gSA fdUgha a, b  X  ds fy,] ifjHkkf"kr dhft, % 

  a  b = l.c.m. (a, b), a  b = g.c.d. (a, b) 

tk¡p dhft, fd vkSj ds lkis{k X ,d cwyh; 

chtxf.kr gS ;k ughaA 5 

([k) Js.kh 

  

3 3 3 31 2 3 ( 1)
........... ......... .

0! 1! 2! !

n

n


    

 

 dk ;ksxQy Kkr dhft,A 5 

4- (d) ,d d{kk esa 200 Nk= gSaA muesa ls 100 Nk= vaxzsth 

i<+rs gSa] 90 fgUn vkSj 80 rfey i<+rs gSaA 60 Nk= 

vaxzsth vkSj rfey nksuksa i<+rs gSa] 50 vaxzsth vkSj 

fgUnh nksuksa i<+rs gSa] vkSj 40 fgUnh vkSj rfey nksuksa 

i<+rs gSaA lkFk gh] 25 Nk= rhuksa Hkk"kk,¡ i<+rs gSaA ,sls 

Nk=ksa dh la[;k Kkr dhft, tks bu rhuksa esa ls dksbZ 

Hkh Hkk"kk ugha i<+rsA 4 

([k) tud Qyuksa dk iz;ksx djds iqujko`fÙk laca/k 

  15 0, 1,n na a n
 

vkSj 0 2a 
 

dks gy 

dhft,A  4 
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(x) D;k 10 'kh"kks± ij ,d ,slk xzkQ cukuk laHko gS 

ftlesa pkj 'kh"kks± dh dksfV 2 gks] rhu 'kh"kks± dh dksfV 

3 gks] vkSj vU; 'kh"kks± dh dksfV 1 gks \ vius mÙkj 

dh iqf"V dhft,A 2 

5- (d) tk¡p dhft, fd uhps fn;k x;k xzkQ vkW;yjh; gS 

;k ughaA D;k ;g gSfeYVuh; gS \ iqf"V dhft,A 4 

           

([k) vuqØe  
0

,n n
a


 

tgk¡  6 5na n
 
gS] ds fy, 

tud Qyu Kkr dhft,A 3 

(x) ;fn v{kjksa A, B, C, D, E, F vkSj G dks ,d o`Ùk 

ij O;ofLFkr fd;k tkrk gS rks ,slk djus ds  

fdrus rjhds gksaxs ;fn E vkSj G ges'kk vxy&cxy 

gksa \   3 
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6- (d) uhps fn, x, xzkQ ds fy, (G), (G) vkSj (G) 

Kkr dhft, % 4 

    

([k) tk¡p dhft, fd dFku 

(p  q)  [(~ p  q)  q] 

 ,d loZlR; dFku gS ;k ughaA 3 

(x) 30 lscksa dks 4 cPpksa esa forfjr fd;k tkuk gS] vkSj 

izR;sd cPps dks de ls de ,d lsc feyuk pkfg,A 

;g dk;Z fdrus rjhdksa ls fd;k tk ldrk gS \ 3 

7- (d) 8 'kh"kks± ij ,d laca¼ leryh; 3-fu;fer xzkQ 

cukb,A bl xzkQ dh fdlh Hkh lery js[kkfp= esa 

fdrus izns'k gksaxs \ 4 

([k) fuEufyf[kr dFku dh ,d vizR;{k miifÙk nhft, % 

 ß;fn a·b le gS rks a ;k b esa ls dksbZ ,d rks le 

gksxh] tgk¡ a, b'  Z gSaA 3 

(x) (1 + 2x + 2x2)6 ds izlkj esa x7 dk xq.kkad Kkr 

dhft,A  3 

× × × × × 


