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ELECTIVE COURSE : MATHEMATICS 
MTE-1 3 : DISCRETE MATHEMATICS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Attempt 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 ones are False ? Justify your answer. 5x2=10 

(a) P(x) : x2  + 49 > 14x, for all x 8. 

(b) an  + 6an  _ 1  + 18an  _ 3  = 0 is a homogeneous 
recurrence relation of order 2. 

(c) Every acyclic graph has a spanning tree. 

(d) 3 cars can be painted in C(6, 3) ways from 
6 different colours, if each car gets a 
different colour. 

(e) Every Hamiltonian graph is planar. 
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2. (a) Find DNF of the following Boolean 
expression : 
	 3 

X(xi, x2, x3) = (x1  A x2) V (x 12  V )' 

(b) Solve the recurrence 

4xn  + 8xn  _ + 3xn  _ 2 = 0, n ?. 2. 

(c) Show that the number of vertices of degree 1 

in any tree is 1 + —
1 
2 

 

1 d(v) — 2 1 , where 

   

veV 

V is the set of vertices of the tree. 	 4 

3. (a) In a room, n people are shaking hands. If 
any two people shake hands at most once, 
show that there will always be at least two 
people in the room who have shaken hands 
the same number of times. 

(b) If the letters A, B, C, D, E, F, G are arranged 
on a circle, how many arrangements are 
possible if A and C are always adjacent to 
each other ? 

(c) Construct a graph G on 8 vertices with the 
following properties : 

Edge-connectivity of G = 2, vertex 
connectivity of G = 1 and the degree of every 
vertex of G 3. 

4. (a) Find the sequence {a n) having the 

generating function G given by 

3  
G(z) 

(1 — z) 2 	1 — 2z 
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(b) Solve the recurrence 

an  + 2an  — 15an  _ 2  = 4(3)n, n 2. 	5 

(c) Check whether the complement of C5  is 
isomorphic to C5  or not. 	 2 

5. (a) Prove that 

Sn 2'1 — 1, V n 2. 	 4 

(b) Write negation and converse of p —> (q -+ r). 

(c) Let g(n) be defined by the following 
recurrence relation : 

1, 	if n =1 
g(n) = 

g(n — 1) + 6n — 6, 	if n > 1 

Also let f(n) = 3n2  — 3n + 1. Using the 
principle of induction, prove that f(n) = g(n), 
for all n 1. 

6. (a) Find the number of integer solutions to the 
equation x + y + z = 20 with 0 < x 5 7, 
0 < y 8, 0 < z. 5 

(b) Test the validity of the following argument : 
"If US tightens visa restrictions, then the 
demand for BPO will increase. Either US 
tightens visa restrictions or some computer 
companies in India will close down. The 
demand for BP0 will not increase. 
Therefore, some computer companies in 
India will close down." 5 
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7. (a) Check whether the following graph is edge 

traceable or not : 

(b) Let an  denote the number of ways of 

climbing a staircase with n steps such that 
one step or two steps are taken at a time. 

Find a recurrence relation for a n  and initial 

conditions that would be required for solving 

it. 

(c) Consider a planar (p, q) — graph G. Suppose 
each region of G is bounded by a cycle of 
length 3. By counting the sum of the lengths 
of cycles bounding each region, show that 
2q = 3r, where r is the number of regions. 
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1471 4xn  + 8xn  _ 1  + 3xrt  _ 2  = 0, n 2 W 

3 

tqw f i4)41 %ft le 4 ct;lk 1 11( 	 1 

titsql 	+ 	1.)-21 
VEV 

-RN ..1‘ 	t 4 

3. (s) 	ctoil 14, n *-1• Vat 1.4u 	t I zift ch 

ri.141 aTfir-11"-31:14W 	ATK 	ftrff0 
tur-IR 	chiil 4- -4 t 0141 k4 
>;11f   	w.4 R-FOPLIT t I 

(w) zft aTeR A, B, C, D, E, F, G ¶Tfl el -tilt,' 4 t 
zrfkii A at C  	alrra-evio 

t,f 	1. .-e111-1141-14 	? 

	

(TO EFtle tfT 5PiF G 	"PAT14 rHrRd771/11:1 

G if cult-titsi.gclict) = 2, G ITT 	kitsiogoich = 1 

G*31- 7ftlf*t cr>1P.3t I 

4. () 	3T i41 {an}  Tic 	* -PATrwr 411chFK4 G 

PH ucta : 

G(z) = 	
3  

(1— z) 2 	1- 2z 

MTE-13 	 6 



 1 an  + 2an  _ 1  — 15an  _ 2  = 4(3)n, n 2 

fff 4f4R 

(TT) q% 4NR I* C5  tgw C5  *T-Trwitl 

5. (-w) 1:44 trNR f* 
Si21 	 4 

(IV) p -> (q-> r)**114 	NIA I 	3 

(Ti) TR #FNR g(n) PHICINci Fk-R-IW *IT TIT 

TrIbTrfkfft 

g(n) = 
1, 	zrft n =1 

g(n -1) + 6n -6, 	zrft n >1 

zff 	RR '41NR tin) = 3n2  - 3n + 1. 34117H 
Pe144 	-fir4 41* 	vift n 

g(n). 3 

6. . (W) ti&(lchtui x + y + z = 20, Wel 0 < x 	7, 0 < y 	8, 

0 < z,*tkoit- 	1*=t titm wff 4NR I 5 

(N) PHICiRgo TrRr-dr 	414R : 
" 	us 41:41 Aioil 	kit.si cboi t, 	BPO 

37-47WIT 	wiwfl I zit th US dl 	\Ai 
ti 9cI chtC11 	Iii(ff 4 rs. et)i-wa 

4-4 -* .xtftI Iwo 	341 FWT T ,44, 11 
To Witcw fiviAtii*t w iQ 	fl I" 5 

MTE-13 
	

7 	 P.T.O. 



7. (q) 	*ri* -k iHRiRsid TT *{ al-114M t 
: 

(IN) 1TR "MINR an, n IWO awn 	aqA 

ft-4 	titgqi 	 cbtcn t, AAR> i 

TRzi 	zit t 	1446 S  fist) t I an  * 

Tff cht4 Wat-ITNT 

*T4 * 	,fitc41 3Tift 3rRitT 	fft-IR I 

(TI) 	11 Hrizn 41  (P, — NTT G 1f4RI 	W.A.R 
i* G "R 	c1 I 3* 	tfitRZ 

t I Nc- ct) 	 cht4 cm) 1:15A 
#-410 	*FM 	TrUF -gm 4-6-4.R 
2q = 3rt, 	r 0-Al*t lit.941 I t I 

MTE-13 
	

8 	 2,000 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

