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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2022 

ELECTIVE COURSE : MATHEMATICS 

          MTE-13 : DISCRETE MATHEMATICS              

Time : 2 hours Maximum Marks : 50 

  (Weightage : 70%) 

Note :  Question no. 1 is compulsory. Answer any four 

questions from questions no. 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 

(a) ‘‘Every even number is composite or every 

equilateral triangle is an isosceles triangle.’’   

(b) The number of possible outcomes obtained 

by casting a dice 8 times is C(8, 6). 
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(c) The characteristic equation of the  

recurrence relation, an – 5an – 1 + 6an – 2 = 0 

is  x – 5x + 6x = 0. 

(d) The number of partitions of n is 2n.  

(e) There is no graph with 75 vertices in which 

exactly 6 vertices have even degree.  

 

2. (a) Write the converse, contrapositive and 

negation of the proposition :  3 

  ‘‘If two numbers are not equal, their squares 

are not equal.’’ 

(b) Suppose that we want to find the smallest 

and the greatest numbers in a set of 2m 

distinct integers, using the  

divide-and-conquer approach. Find a 

recurrence relation to count the number of 

comparisons required.  5 

(c) Calculate the Stirling number 2

4
S . 2 

3. (a) Find the number of positive integers, less 

than or equal to 1400, which are not 

divisible by any of 3, 5 or 7.  5 

(b) Solve the following recurrence relation :  5 

 an + 2 – 6an + 1 + 9an = 3n,  n  0  
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4. (a) Draw two non-isomorphic spanning trees of 

the graph below. Further, justify your 

answer.  4 

                    

(b) Check whether or not the following argument 

is valid :  3 

 r  p 

 p  r 

 p  q 

      ________ 

       p  q 

(c) 20 mangoes are to be distributed among  

4 persons so that each person gets at least 

one mango. In how many ways can this be 

done ? 3 

5. (a) Give vertex and edge colourings of the graph 

below, using minimum number of colours. 

Justify your answer.  3 
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(b) Reduce the following Boolean expression into 

DNF : 3 

 (x1  x3)  (x2  x3) 

(c) An English word is called a palindrome if it 

reads the same from left to right or from 

right to left, e.g. ROTOR. Let an be the 

number of English words of length n  

(not necessarily meaningful) which are 

palindromes. We also consider a single letter 

a palindrome.  4 

(i) What are a1 and a2 ? 

(ii) Set up a recurrence for an. 

(iii) Check that  

 an = ( 26 )n 






 




2
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2

261 n  

 is the solution of this recurrence.  

 

6. (a) Check whether the following graph is 

Hamiltonian or not.  2 
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(b) Prove that p  is irrational for any prime 

number p.  5 

 

(c) If a 5-digit number is chosen at random, 

then what is the probability that the product 

of its digits is 18 ? 3 

 

7. (a) Start with the cycle {v1, v2, v3, v4, v5, v6, v1} 

in the following graph. Carry out the 

reduction step once to get a cycle of lesser 

weight.  3 
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(b) Find the generating function of the 

recurrence  

 an = 6an – 1 – 5an – 2 + 1,  

 with initial conditions a0 = 2,  a1 = 5.  5 

 

(c) Write down two propositions, with 

justification, such that q  p is true but  

p  q is false.  2 
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ñZmVH$ Cnm{Y H$m`©H«$_ 
(~r.S>r.nr.) 

gÌm§V narjm 

OyZ,  2022 

EopÀN>H$ nmR²>`H«$_ : J{UV 
  E_.Q>r.B©.-13 : {d{dº$ J{UV          

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

 (Hw$b H$m : 70%)  kgnH$ 

ZmoQ> : àíZ g§. 1 H$aZm A{Zdm`© h¡ & àíZ g§. 2 go 7 _| go {H$Ýht  

Mma àíZm| Ho$ CÎma Xr{OE & H¡$ëHw$boQ>am| Ho$ à`moJ H$s AZw_{V 

Zht h¡ & 

 

1.  {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË` h¢ Am¡a H$m¡Z-go  

AgË`  ? AnZo CÎmam| H$s nwpîQ> H$s{OE & 10 

(H$) ‘‘àË`oH$ g_ g§»`m ^mÁ` h¡ `m àË`oH$ g_~mhþ {Ì^wO 

EH$ g_{Û~mhþ {Ì^wO h¡ &’’   

(I) EH$ nmgo H$mo 8 ~ma \|$H$Zo na àmßV g§^m{dV n[aUm_m| 

H$s g§»`m C(8, 6) h¡ &  
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(J) nwZamd¥{Îm g§~§Y an – 5an – 1 + 6an – 2 = 0 H$m 

A{^bj{UH$ g_rH$aU x – 5x + 6x = 0 h¡ &  

(K) n Ho$ {d^mOZm| H$s g§»`m 2n h¡ &  

(L>) 75 erfm] na Eogm H$moB© ^r J«mµ\$ Zht h¡, {Og_| R>rH$  

6 erf© g_ H$mo{Q> Ho$ hm| & 

2. (H$) H$WZ ‘‘`{X Xmo g§»`mE± ~am~a Zht h¢, Vmo CZHo$ dJ© 

^r ~am~a Zht h¢ &’’ Ho$ {dbmo_, à{VpñWVH$ Am¡a 

{ZfoY {b{IE & 3 

(I) _mZ br{OE h_ \y$Q> S>mbmo Am¡a OrVmo {d{Y go 2m 

AbJ-AbJ nyU© g§»`mAm| dmbo EH$ g_wƒ` _| 

Ý`yZV_ Am¡a A{YH$V_ g§»`mE± kmV H$aZm MmhVo h¢ & 

Amdí`H$ VwbZmAm| H$s g§»`m H$s JUZm Ho$ {bE EH$ 

nwZamd¥{Îm g§~§Y kmV H$s{OE &  5 

(J) pñQ>{bªJ g§»`m 2

4
S  H$s JUZm H$s{OE &  2 

3. (H$) 1400 `m Bggo N>moQ>o CZ YZ nyUmªH$m| H$s g§»`m kmV 

H$s{OE Omo 3, 5 Am¡a 7 _| go {H$gr go ^r ^mÁ` Zht  

h¢ & 5 

(I) {ZåZ{b{IV nwZamd¥{Îm g§~§Y H$mo hb H$s{OE : 5 

 an + 2 – 6an + 1 + 9an = 3n,  n  0  
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4. (H$) ZrMo {XE hþE J«mµ\$ Ho$ Xmo AVwë`mH$mar OZH$ d¥j 

~ZmBE & AmJo, AnZo CÎma H$s nw{ï> H$s{OE & 4 

                    

(I) Om±M H$s{OE {H$ {ZåZ{b{IV VH©$ _mÝ` h¡ `m Zht : 3 

 r  p 

 p  r 

 p  q 

      ________ 

       p  q 

(J) 20 Am_m| H$mo 4 bmoJm| _| Bg àH$ma ~m±Q>m OmZm h¡ {H$ 

àË`oH$ ì`{º$ H$mo H$_-go-H$_ EH$ Am_ {_b gHo$ & `h 

H$m_ {H$VZo VarH$m| go {H$`m Om gH$Vm h¡ ? 3 

5. (H$) H$_-go-H$_ a§Jm| H$m à`moJ H$aHo$, ZrMo {XE JE J«m\$ Ho$ 

erf© Am¡a H$moa a§OZ Xr{OE & AnZo CÎma H$s nw{ï> 

H$s{OE & 3 
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(I) {ZåZ{b{IV ~ybr` ì`§OH$ H$mo DNF _| g_mZrV 

H$s{OE :  3 

 (x1  x3)  (x2  x3) 

(J) A§J«oµOr _| {dbmo_nX dh eãX hmoVm h¡ Omo ~mE± go XmE±, 

`m XmE± go ~mE± EH$ hr O¡gm n‹T>m OmE, O¡go {H$ 

ROTOR. _mZ br{OE an b§~mB© n dmbo CZ A§J«oµOr 

eãXm| (µOê$ar Zht {H$ CZH$m H$moB© AW© hmo) H$s g§»`m 

h¡ Omo {dbmo_nX h¢ & h_ EH$ AHo$bo Aja H$mo ^r 

{dbmo_nX _mZVo h¢ &  4  

(i) a1 Am¡a a2 Š`m h¢ ? 

(ii) an Ho$ {bE EH$ nwZamd¥{Îm ñWm{nV H$s{OE & 

(iii) Om±M H$s{OE {H$  

 an = ( 26 )n 






 




2
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2

261 n  

 Bg nwZamd¥{Îm H$m hb h¡ & 
 

6. (H$) Om±M H$s{OE {H$ {ZåZ{b{IV J«mµ\$ h¡{_ëQ>moZr` h¡ `m  
Zht & 2 
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 (I) {gÕ H$s{OE {H$ {H$gr ^r A^mÁ` g§»`m p Ho$ {bE  

p  EH$ An[a_o` g§»`m h¡ &  5 

 

 (J) `{X H$moB© 5-A§H$m| H$s g§»`m `mÑÀN>`m MwZr OmVr  

h¡, Vmo Š`m àm{`H$Vm h¡ {H$ BgHo$ A§H$m| H$m JwUZ\$b 

18 h¡ ? 3 

 

7. (H$) {ZåZ{b{IV J«mµ\$ _| MH«$ (v1, v2, v3, v4, v5, v6, v1) 

go àma§^ H$s{OE & bKwH$aU MaU H$mo EH$ ~ma  

bmJy H$aHo$ AnojmH¥$V H$_ ^ma dmbm MH«$ àmßV  

H$s{OE & 3 
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 (I) àma§{^H$ à{V~§Ym| a0 = 2,  a1 = 5 Ho$ gmW nwZamd¥{Îm  

 an = 6an – 1 – 5an – 2 + 1  

  H$m OZH$ \$bZ kmV H$s{OE & 5 

 

 (J) nw{ï> Ho$ gmW, Xmo H$WZ Bg àH$ma {b{IE {H$ q  p 

Vmo gË` hmo, bo{H$Z p  q AgË` hmo &  2 

 

     


