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BACHELOR’S DEGREE 
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December, 2020 

MTE-13 : DISCRETE MATHEMATICS 

 Time : 2 Hours    Maximum Marks : 50 

Note : Attempt five questions in all. Q. No. 7 is 

compulsory. Answer any four questions from 

Question Nos. 1-6. Calculators are not 

allowed.  

1. (a) Find the conjunctive normal form of the 
Boolean expression : 3 

2 3 1 2[( ) ( )]x x x x′ ′ ′∧ ∨ ∧   

(b) A bag contains 7 green and 5 blue balls. 
Four balls are selected from the bag at 

random. Find the probability that at least 
three blue balls are selected.  3 
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(c) Check whether or not the following graph 
is :   4 

(i) Hamiltonian  

(ii) Eulerian  

 

 
 
 
 
 
 

 

2. (a) Write the following argument in symbolic 
form :  3 

“It will rain or I shall go to see a movie. It 
will not rain. Therefore, I shall go to see a 
movie.” 

Also test the validity of this argument.  

(b) Solve the following recurrence relation : 5 

     2 110 25 5n
n n na a a+ +− + =  ( 0)n ≥    

(c) Give an indirect proof of the following 
statement :  2 

“It x.y is odd, then both x and y are odd.” 
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3. (a) Find the generating function associated 
with the sequence 1{F } ,n n≥  defined as : 3 

1 2F F Fn n n− −= +  

for 3n ≥  and 1 2F F 1= = .   

(b) Write the Boolean expression for the 
following logic circuit : 2 

 
 
 
 
 
 
(c) In a college, B. A. first year class consists 

of 100 students. 40 students take 
Economics (EC), 40 take History (HS) and 
40 take Political Science (PS). Further  
20 students take EC and HS, 20 take EC 
and PS and 20 take HS and PS. Also  
10 students take all the three subjects. 
Find the number of students who take 
none of these three subjects.  3 

(d) Write converse and contrapositive of the 
statement : 2 
“For ,n ∈ N  if 1 (mod 9),n ≡  there exist 

integers a and b such that 2 2n a b= + .”  
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4. (a) Find the number of distinct integer 
solutions of the equation : 3 

1 2 5...... 24x x x+ + + =  

ix i≥  and 1 5.i≤ ≤    

(b) Using generating functions, find : 5 

S 1 2 3 ......n n= + + + +   

(c) Find the smallest cutset of 3,5K . 2  

5. (a) Prove, by the principle of mathematical 
induction, that : 4 

> ∀ ≥ ∈2 C ( , 3), 3 ( )n n n n N   

(b) Express the polynomial, 4 2x x x+ +  in 

terms of the factorial polynomials 

4 3 2[ ] ,[ ] ,[ ]x x x  and 1[ ]x .  3 

(c) Using the method of telescopic sums, solve 
the recurrence relation : 3 

            1 0( 1) , 10, 1
2n n
nn x nx x n−+ − − = ≥   

6. (a) Starting with the cycle : 3 

1 4 3 2 7 5 6 1{ , , , , , , , }v v v v v v v v  



 [ 5 ] MTE-13 

  P. T. O. 

carry out a reduction step to get a cycle of 
lesser weight in the following weighted 
graph : 

 
 
 
 
 
 
 
 

(a) Let Cn  denote the number of n-tuples 

whose entries are 0 and 1 only and not two 
consecutive entries of which are zero.  5 

(i) Find 1C  and 2C . 

(ii) Find a recurrence relation for C .n    

(c) Obtain the edge-chromatic number of 5K . 2  

7. Which of the following statements are true and 
which are false ? Justify your answers.  10 

(i) If a statement has a direct proof, then it 
cannot have an indirect proof.  
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(ii) Every subgraph of a graph, is an induced 
subgraph.  

(iii) The number of onto mappings from 

{a, b, c, d} to {1, 2, 3, 4} is 4!. 

(iv) The Fibonacci sequence satisfies an 
inhomogeneous recurrence relation.  

(v) 2 2 2,x y z+ −  for , ,x y z ∈ R  is a 
proposition.  
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      MTE-13 

Lukrd mikf/ dk;ZØe (ch-Mh-ih-) 

l=kkar ijh{kk 

fnlEcj] 2020 

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

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

uk sV % dqy ik¡p iz'u gy dhft,A iz'u la- 7 djuk 

vfuok;Z gSA iz'u la- 1 ls 6 esa ls fdUgha pkj 

iz'uksa ds mÙkj nhft,A dSYdqysVjksa dh vuqefr ugha 

gSA  

1- (d)  cwyh; O;atd % 3 

2 3 1 2[( ) ( )]x x x x′ ′ ′∧ ∨ ∧  

 dk la;kstuh; izlkekU; :i Kkr dhft,A  

([k)  ,d FkSys esa 7 gjh vkSj 5 uhyh xsansa gSaA FkSys esa 

ls 4 xsansa ;kn`PN;k pquh tkrh gSaA bl ckr dk 

izk;fdrk crkb, fd de ls de rhu uhyh xsansa 

pquh tk;saA  3 
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(x)  tk¡p dhft, fd D;k uhps fn;k x;k xzkiQ 4 

 (i) gSfeYVuh gS 

 (ii) vkW;yjh; gS 

 

 

 

 

 

 

 

2- (d)  fuEufyf[kr rdZ dks izrhd :i esa fyf[k, % 3 

 ¶ckfj'k gksxh ;k eSa fiQYe ns[kus tkÅ¡xkA ckfj'k 

ugha gksxhA blfy,] eSa fiQYe ns[kus tkÅ¡xkA¸ 

 bl rdZ dh oS/rk Hkh tk¡p dhft,A  

([k)  fuEufyf[kr iqujko`fÙk laca/ dks gy dhft, % 5 

     2 110 25 5n
n n na a a+ +− + =  ( 0)n ≥    

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

nhft, % 2 

 ¶;fn x.y fo"ke gS] rks nksuksa x vkSj y fo"ke 

gSaA¸ 
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3- (d)  1 2F F Fn n n− −= + ] 3n ≥  ds fy, vkSj 

1 2F F 1= =  ls ifjHkkf"kr vuqØe 1{F }n n≥  ls 

lacaf/r tud iQyu Kkr dhft,A  3 

([k)  uhps fn, x, rdZ ifjiFk ds fy, cwyh; 

O;atd fyf[k, % 2 

 

 

 

 

 

(x)  ,d egkfo|ky; esa] ch- ,- izFke o"kZ dh d{kk 

esa 100 Nk=k gSaA 40 Nk=k vFkZ'kkL=k (EC) ysrs 

gSa] 40 bfrgkl (HS) ysrs gSa vkSj 40 Nk=k 

jktuhfrd foKku (PS) ysrs gSaA blds vfrfjDr] 

20 Nk=k EC vkSj HS nksuksa ysrs gSa] 20 Nk=k 

EC vkSj PS nksuksa ysrs gSa] vkSj 20 Nk=k HS 

vkSj PS ysrs gSaA vkSj] 10 Nk=k rhuksa fo"k; ysrs 

gSaA ,sls Nk=kksa dh la[;k crkb, tks bu rhuksa 

fo"k;ksa esa ls dksbZ Hkh ugha ysrsA 3 
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(?k)  fuEufyf[kr dFku dk foykse vkSj izfrfLFkrd 

fyf[k, % 2 

 ¶n ∈ N ds fy,] ;fn 1 (mod 9),n ≡  rks 

,sls iw.kk±d a vkSj b dk vfLrRo gS fd 

2 2n a b= +  gksA¸ 

4- (d)  lehdj.k % 3 

1 2 5...... 24x x x+ + + =  

 ix i≥  vkSj 1 5i≤ ≤  ds fofHkUu iw.kk±d gyksa 

dh la[;k Kkr dhft,A  

([k)  tud iQyuksa ds iz;ksx ls % 5 

Sn =  1 + 2 + 3 + ....... + n 

(x)  3,5K  dk y?kqre dkV&leqPp; Kkr dhft,A 2 

5- (d)  xf.krh; vkxeu ds fl¼kUr dk iz;ksx djds 

fl¼ dhft, fd % 4 

> ∀ ≥ ∈2 C ( , 3), 3 ( )n n n n N  

([k)  cgqin 4 2x x x+ +  dks Øexqf.kr cgqinksa 

4 3 2[ ] ,[ ] ,[ ]x x x  vkSj 1[ ]x  ds :i esa O;Dr 

dhft,A  3 
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(x)  var%Li'khZ ;ksxiQy fof/ ls] iqujko`fÙk laca/ %  

                −+ − = = ≥1 0( 1) , 10, 1
2n n
nn x nx x n  

 dks gy dhft,A 3 

6- (d)  pØ  % 3 

1 4 3 2 7 5 6 1{ , , , , , , , }v v v v v v v v  

 ls izkjEHk djds vkSj y?kqdj.k pj.k dks ,d 

ckj ykxw djds vis{kkdr̀ de Hkkj okyk pØ 

izkIr dhft,A  

 

 

 

 

 

 

([k)  eku yhft, Cn  mu n-vad dh la[;kvksa dh 

la[;k gS] ftudh izfof"V;k¡ dsoy 0 vkSj 1 gSa] 
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vkSj ftuesa dksbZ Hkh nks Øekxr izfof"V;k¡  

0 ugha gSaA  

 (i) 1C  vkSj 2C  Kkr dhft,A 5 

 (ii) Cn ds fy, ,d iqujko`fÙk laca/ Kkr 

dhft,A 2 

(x)  K5 dh dksj&of.kZd la[;k izkIr dhft,A 2 

7- fuEufyf[kr eas ls dkSu&ls dFku lR; gSa vkSj dkSu&ls 

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

(i) ;fn fdlh dFku dh izR;{k miifÙk gS rks bldh 

vizR;{k miifÙk ugha gks ldrhA 

(ii) fdlh xzkiQ dk izR;sd mixzkiQ ,d izsfjr mixzkiQ 

gksrk gSA 

(iii) (a, b, c, d) ls {1, 2, 3, 4} ij vkPNknd iQyuksa 

dh la[;k 4! gSA 

(iv) fiQcksuk'kh vuqØe ,d vle?kkr iqujko`fÙk laca/ 

dks larq"V djrk gSA  

(v) , ,x y z ∈ R  ds fy,] 2 2 2x y z+ −  ,d dFku 

gSA  
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