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 MTE-13  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2021 

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 natural number is a composite 

number or every equilateral triangle is 

isosceles.  

(b) There exists a graph with edge-chromatic 

number zero.  

(c) 3
4

S  gives the number of ways in which any  

3 objects can be placed in any 4 boxes.  

(d) If p   q is true, then p  q is a contradiction.  

(e) an – 6 an – 1 + 11 an – 2 – 6 an – 3 = 2n + 2n is a 

recurrence relation of order 2.    
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2. (a) Find the Boolean expression, in DNF form, 

for the function f defined in tabular form 

below.  3 

x y z f(x,y,z) 

1 0 1 1 

0 1 0 0 

0 0 1 1 

1 1 1 1 

1 0 0 0 

0 1 1 1 

1 1 0 1 

0 0 0 0 

(b) Find the solution of the recurrence relation, 

an – 9 an – 1 + 23 an – 2 – 15 an – 3 = 0, with 

the initial conditions, a0 = 1, a1 = – 1 and  

a2 = 1. 5 

(c) Find the number of ways in which 4 houses 

can be painted with 6 different colours, if 

each house has to get a different colour. 2 

3. (a) Let G be a graph with n vertices. Prove that 

if G is a tree, then G is acyclic and has  

(n – 1) edges.   5 

(b) Find the number of positive integers  

which do not exceed 1501 and are divisible 

by 5 or 7. 3 
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(c) Write the converse and the contrapositive of 

the following statement :  2 

 ‘‘If Zahira gets 35 marks or above out of  

100 marks, then Zahira will pass.’’   

4. (a) Solve the following recurrence relation :  

 an = 3 an – 1 + 2,  where n  1 and a0 = 0, 

using the generating function technique.  Also 

find a6 using your answer.  5 

(b) Write down the truth table for  

 (p  q) (r   p). 3 

(c) Two unbiased dice are thrown. Find the 

probability that the number on the first dice 

is less than that on the second dice.  2 

5. (a) Check whether the following graph is planar 

or not. Justify your answer.  5 

  

(b) Give a direct proof, and an indirect proof, of 

the following statement : 3 

 ‘‘If a, b  Z such that a is even and a + b is 

even, then b is even.’’ 
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(c) Find the number of permutations of the 

letters of the word MATHEMATICAL taken 

all at a time. 2 

6. (a) Show that the number of partitions of 10 

into distinct parts (integers) is equal to the 

number of partitions of 10 into odd parts. 4 

(b) Consider the number of words of length n 

made of the letters ‘a’ and ‘b’ that do not 

contain 2 consecutive ‘a’s. Denote this 

number by an.   

(i) What are the values of  a1, a2, a3 and a4 ? 

(ii) Derive a recurrence relation for an.  6 

7. (a) Check whether or not the statement  

  (q  p)  [( q  p)  p]   

  is a tautology.  3 

(b) If a k-regular graph has no cycles of length 

less than 5, show that it must have at least 

k2 + 1 vertices. 4  

(c) How many distinct integer solutions are 

there of the equation, x1 + x2 + ... + x5 = 24, 

where xi  i, 1  i  5 ? 3 
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 E_.Q>r.B©.-13  

ñZmVH$ Cnm{Y H$m`©H«$_ 
(~r.S>r.nr.) 

gÌm§V narjm 

OyZ,  2021 

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_ àmH¥${VH$ g§»`m EH$ ^mÁ` g§»`m hmoVr h¡ 

`m àË`oH$ g_~mhþ {Ì^wO g_{Û~mhþ hmoVm h¡ &  

(I) EH$ Eogm J«m\$ h¡ {OgH$s H$moa-d{U©H$ g§»`m eyÝ` hmoVr 

h¡ & 

(J) 3
4

S  {H$Ýht 3 dñVwAm| H$mo {H$Ýht 4 ~Šgm| _| aIZo Ho$ 

VarH$m| H$s g§»`m H$mo Xem©Vm h¡ &   

(K) `{X  p   q  gË` h¡, Vmo  p  q EH$ A§V{d©amoY h¡ &  

(L>) an – 6 an – 1 + 11 an – 2 – 6 an – 3 = 2n + 2n 

H$mo{Q> 2 dmbm nwZamd¥{Îm g§~§Y h¡ &  
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2. (H$) ZrMo Xr JB© Vm{bH$m Ûmam n[a^m{fV \$bZ f Ho$ {bE 
DNF Ho$ ê$n _| ~ybr` ì`§OH$ kmV H$s{OE &$  3 

x y z f(x,y,z) 

1 0 1 1 

0 1 0 0 

0 0 1 1 

1 1 1 1 

1 0 0 0 

0 1 1 1 

1 1 0 1 

0 0 0 0 

(I) àma§{^H$ à{V~§Ym| a0 = 1, a1 = – 1 Am¡a a2 = 1 Ho$ 

gmW nwZamd¥{Îm g§~§Y  
 an – 9 an – 1 + 23 an – 2 – 15 an – 3 = 0 

 H$m hb kmV H$s{OE & 5 

(J) CZ VarH$m| H$s g§»`m kmV H$s{OE {OZ_| 4 Kam| H$mo  
6 {^Þ-{^Þ a§Jm| go Bg àH$ma a§Jm OmE {H$ àË`oH$ Ka 
H$mo EH$ AbJ a§J {_bo &  2 

3. (H$) _mZ br{OE G, n erfm] dmbm EH$ J«m\$ h¡ & {gÕ 
H$s{OE {H$ `{X G EH$ d¥j h¡, Vmo G AMH«$s` h¡ Am¡a 
Bg_| (n – 1) H$moa| h¢ &  5 

(I) CZ YZ nyUmªH$m| H$s g§»`m kmV H$s{OE Omo 1501 go 
A{YH$ Z hm| Am¡a 5 `m 7 go {d^mÁ` hm| &  3 
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(J) {ZåZ{b{IV H$WZ Ho$ {dbmo_ Am¡a à{VpñWVH$  
{b{IE : 2 

 ‘‘`{X µOm{ham H$mo 100 A§H$m| _| go 35 `m A{YH$ A§H$ 

{_bVo h¢, Vmo µOm{ham nmg hmo OmEJr &’’ 
4. (H$) OZH$ \$bZ VH$ZrH$ Ho$ à`moJ go, {ZåZ{b{IV 

nwZamd¥{Îm g§~§Y H$mo hb H$s{OE :   

     an = 3 an – 1 + 2, Ohm±  n  1 Am¡a a0 = 0  

 AnZo CÎma Ho$ à`moJ go a6 ^r kmV H$s{OE & 5 

(I) (p  q)  (r   p) Ho$ {bE gË`_mZ gmaUr  
{b{IE & 3 

(J) Xmo AZ{^ZV nmgo \|$Ho$ OmVo h¢ & Bg ~mV H$s àm{`H$Vm 
kmV H$s{OE {H$ nhbo nmgo na àmßV g§»`m Xÿgao nmgo 
na àmßV g§»`m go N>moQ>r h¡ &     2 

5. (H$) Om±M H$s{OE {H$ {ZåZ{b{IV J«m\$ g_Vbr` h¡ `m 
Zht & AnZo CÎma H$s nw{îQ> H$s{OE &  5 

    

(I) {ZåZ{b{IV H$WZ H$s EH$ àË`j Cnn{Îm, Am¡a EH$ 
AàË`j Cnn{Îm Xr{OE :  3 

 ‘‘`{X a, b  Z Bg àH$ma h¡ {H$ a  g_ h¡ Am¡a a + b 

g_ h¡, Vmo b ^r g_ h¡ &’’ 
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(J) eãX MATHEMATICAL Ho$ g^r Ajam| Ho$ 

H«$_M`m| H$s g§»`m kmV H$s{OE &   2  

6. (H$) {XImBE {H$ 10 Ho$ {^Þ-{^Þ ^mJm| (nyUmªH$m|) _| 

{d^mOZm| H$s g§»`m 10 Ho$ {df_ ^mJm| _| {d^mOZm| H$s 

g§»`m Ho$ ~am~a hmoVr h¡ &    4 

 (I) Ajam| ‘a’ Am¡a ‘b’ go ~Zo n bå~mB© dmbo CZ eãXm| H$s 

g§»`m na {dMma H$s{OE {OZ_| H$moB© ^r 2 H«$_mJV 
Aja ‘a’ Z hm| & Bg g§»`m H$mo an go àX{e©V H$s{OE & 

(i) a1, a2, a3 Am¡a a4 Ho$ _mZ Š`m h¢ ?  

(ii) an Ho$ {bE EH$ nwZamd¥{Îm g§~§Y ì`wËnÞ  

H$s{OE & 6 

7. (H$) Om±M H$s{OE {H$ H$WZ  

  (q  p)  [( q  p)  p] 

  gd©gË` (nwZé{º$) h¡ `m Zht & 3 

 (I) `{X EH$ k-{Z`{_V J«m\$ _| b§~mB© 5 go H$_ H$moB© MH«$ 

Zht h¡, Vmo {XImBE {H$ Bg_| H$_-go-H$_ k2 + 1 erf© 

hm|Jo & 4 

 (J) g_rH$aU  x1 + x2 + ... + x5 = 24,  Ohm±  xi  i,  

1  i  5  h¡, Ho$ {H$VZo {^Þ-{^Þ nyUmªH$ hb h¢ ?  3  

 

 

     


