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ELECTIVE COURSE : MATHEMATICS 

MTE-13 : DISCRETE MATHEMATICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : Question 1 is compulsory. Do any four questions from 

question numbers 2 to 7. No calculators are allowed. 

1. 	Which of the following statements are false and 10 

which are true ? Justify your answer with a short 

proof or a counter example. 

(a) If x, y, n E N, the proposition 

(3x) (3y) (x2  + 	n) is true. 

(b) The recurrence relation for number of 

bijections b11  of an n set is 

bn  --= n bn _ 1 , n 2, bi ="1. 

(c) Every tree is bipartite. 

(d) The minimum number of vertices for a graph 

with 6 edges is 6. 

(e) (n, k) 2 k =3" 

k =0 
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2. 	(a) Reduce the Boolean expression into DNF 	3 

((a A b)' A c)' A ((a' v c) A (b' v c'))'. 

(b) Let a n  denote the number of ways of 	3 

climbing a staircase with n steps such that 

one step or two steps are taken at a time. 

Find a recurrence relation for an  along with 

the initial conditions that would be required 

for solving it. 

(c) State Dirac's criterion for a graph to be 	4 
Hamiltonian and prove it. 

3. (a) Evaluate 	 4 

1.2.3 + 2.3.4 + + (n — 2) (n —1) n. 

(b) Solve the recurrence relation : 	 3 

a n  =2 an  + 3 an _ 2  with ao  = al  =1. 

(c) Prove the following relations 	 3 

(i) 
	si21  = 2ri 

Sn 
= 

4. 	(a) Give an indirect proof of the following 	3 

statement by proving its contrapositive. If 

a function f : X ---->y satisfies 

f (A n B)=f (A) n f (B) for all subsets A, B of 

X with f )) = then f is 1-1. 
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(b) Find the generating function for the number 	3 

of ways to write the integer r as a sum of 

positive integers in which no integer 

appears more than three times. 

(c) Prove that the graph is a tree if and only if 	4 

any two distinct vertices are joined by a 

unique path. 

	

5. 	(a) Test the validity of the argument : if I study, 	4 

then I will not fail. If I do not play cricket, 

then I will study. But I failed. Therefore I 

played cricket. 

n 

(b) Prove : xn = 
	Sii xli 	 4 

j =0 

Where Sin  is the stirling number of the 

second kind and [xli x (x - 1)...(x -j +1). 

(c) Suppose X1,...,Xk  partition the set V(G) of 	2 

vertices of a graph G such that no edge of C 

has both endpoints from the same set 

Xi, 1 	Prove that G is k - colourable. 

	

6. 	(a) Write the contrapositive, converse and 	3 

negation of the following statement. 

"For xeR, if x2  + = 0, then x=0 or x= -1". 
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(b) Show that the number of partitions of 	4 

10 into distinct parts (integers) is equal to 

the number of partitions of 10 into odd parts. 

(c) Let a„ k  denote the number of ways to select 	3 
a subset of k objects from a set of n distinct 

objects. Find a recurrence relation for an k. 

7. 	(a) 	If G is a k-critical graph, prove that 	4 

i (G) > k —1 where 6 (G) denotes the 

minimum degree of a vertex in G. 

(b) Find the boolean expression corresponding 	3 
to the boolean circuit. 

>0- 
(c) Using the principle of inclusion-exclusion 	3 

find the number integer solutions to the 

equation x + y + z = 20, with 0<x 7, 0<y<8, 

0<z<9. 
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V 	qI / 31/T470 e/ *IT 5/'41 2 ?4 7 

u—dz-  qr1r#q 	 *- ;917:#71‘ 9574 T=b1 aITTM. 	I 

1. 	 ti 	 3117 	 10 

	 t? 1I 3fR 	*t' 

.T1 -aft W--A7 I 

(a) Tifq x, y, n E N, cis( 

(x) (Y) (x21- Y2 =n) 	t I 

(b) 	 n  	3-1T-79'f ,411  	fM7 
77.9t 4oiq bri =n b t, n 2, b/  =1 * 1  

(c) Tfmki i  t 

(d) 6   R-R 	wiTci-14 6 
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(e) 	C (n, k) 2 k  =3n. 

0 

2. (a) 1-474c3icn 	 3 

((a A by A C) A ((a' v c) n (11' v c'))' 	DNF 

(b) 	F\YR an, nTIWf 	Tftt •qq4 t 	3 

f fug chtcil 	) Trriti 	-) 

Trr 	-TIWOci 	G Tr- t ti a1 	fti1-97-1f-fl• 

711c1 	Trr2T-Tim 	Sri 	frig 

Atc,4 MRI 	4idaq t old I 	I 

(c)  4 13717) 	cs-a 111614 t. 	 c-Irs.,R 

ai)774 -ftr-z -0N71 

3. (a)  r-ii-i cii-6 	tc-qich-1 0-f77 : 4 

1.2.3 +2.3.4 + ... + (n -2) (n -1) n. 

(b)  Ti-U-Ift 4.i.ET : 3 

a n  = 2 an-1+ 3  an-2, ao = al  =1, .T1 

t-f--41 

(-1 

(c)  3 P-p-froRgi 7:1'4-4): 0f 	: 

(i) SF, = 2n -1 

n 
(ii) Sg  - 1  = 2   1 
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4. 	(a) "freT-.2.rd* 	k*-T tkr;ififftru 
	3 

77Tr7 q11-,3"7 Tifq thcli : X 

f (0= (I) t X 	Tfl-ft 6,-R-itt-a--141 A, B* 	 

f (A n B) =f (A) n f (B) 	TIVZ chot 	cis{ 

f1 — 1 614111 

(b) TrrTrW r Ti 740* q)at tc-{ 4 fffu4 * 
	

3 

a->') 4(y.if 	fo   71Id 

f7.J.714 	IMELD-ri*c11.1 altrr-qT -1g SIT t I 

(c) ff f*.  ixrcF 	,Arq 	 4 

qf 	t  	71t11 t&ch3-Tt1zt 	•4 

	

5. 	(a) 	,)-11--cl *r177  	7TT 7-0 : 	4 

--zt A -TO 01101 t A   61o1 I ik 

f*ka -0 acid', (1,74 	*47-d-r -(1 

t 	NI I 7:frTi7 	lI 

11 

f':rz w-q7 : xn= 	sn [xi ) 	 

	

\°1  Sin  f-g-d?q 	4 
j =0  

eft chi 	I 4(sqr *[x]. — 
—1)...(.x— + 1). 

(c)   G 	TTIT- 71 	2 

V(G) ch). 	fd`i4TF- 7"7-dT ft17414 G 	171 

•")-T* 	t kit-cw-f Xi, 1<i<kf3-fF-Tr4 

	 t 1 fig 	rch G, k-tir.11 t I 

(b) 
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6. 	(a) 	1-1 4-1R1R5c-1 -2.Ti 	o 	 fqd)-14 	f9-4q 	3 

ffffti7 : 

"xeR 	 zr-r x2  + x = 0, d e4 X = 0 ZET 

x --= —1". 

(b) -r- f177(m 10 I 3-1-97-39-97 f 	(ITITM) -44 	4 

rcriTrr---Au 	aril 4(9q-rtoei-)1 	tRt 

fa 	a 	cf.>) 	ff GRIGR 6)c1 ' I 

(c) r\-11 an,k  n 31-97-317 'qTc13-1t t 4A-cr4 	3 

kqff 	 

cif 	 01-)c-11 t I an k  

gild -1-F-A7 I 

	

7. 	(a) 721fq G -) k-9riroch 	 t #1Z 	'fW 	4 

6(G)-:=1<-1 AJS (G), G 71-11i <41'1 

1:-R4zio 01101 t I 

(b) Tift-ct2T *M.  i9t4 oeeizich 	tf-77 I 	3 

(c) 31.1 	 f-TzuT A Trrte 0<x 7, 	3 

0<y:58, 0<z5..9 	 x+y + z =20, t 

chi -1.,&g:IT 711d ttr717 I 
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