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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

	

01 1 2 .12 	December, 2018 

ELECTIVE COURSE : MATHEMATICS 

MTE-1 0 : NUMERICAL ANALYSIS 

	

. Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Answer any five questions. All computations may 

be done upto 3 decimal places. Use of calculators is 

not allowed. Symbols have their usual meanings. 

1. (a) Using Newton's divided difference 
interpolation formula, find f(x) as a 
polynomial in x using the following table : 

x f(x) 

0 0 

1 1 

3 27 

4 64 

5 125 

6 216 

MTE-1 0 
	

1 
	

P.T.O. 



(b) If fi  is the value of f(x) at 

x=xi =x0  +ih, i= 1, 2,..., 

then prove that 

fi  = Eifo  = 	C(i, j) 	f0 . 

j = 0 

(c) Use Euler's method to solve the IVP 

	

y' = — y, y(0) = 1 for 0 < x 	0.02 with 

h = 0-01. 

2. (a) Use composite trapezoidal rule to find 
2 

1 
with h = 0.5 and h = 0-25. Improve the 
accuracy by Romberg integration. 

(b) Find a real root of the equation 

f(x) = x3  + x - 5 = 0 

by the bisection method, correct to first 
decimal place. 

(c) Show that the Newton-Raphson iteration 
1 

scheme for computing a k is 	 2 

     

X 
n+1 

1 

k 
(k — 1) x n  + 

a 

 

xk  - 1 

 

     

     

MtE-10 	 2 



3. (a) Solve the following system of linear 
equations using LU factorization method : 	5 

2x + y + z = 3 

x + 3y + z = — 2 

x + y + 4z = — 6 

Use u11 = 1122 = U33 = 1 . 

(b) Find y(0.4) using the Runge-Kutta fourth 

order method for the differential equation 

dY  = 1 + y2, y(0) = O. 
clx 	' 

Take h = 0.2. 	 5 

4. (a) From the data given below, find the number 

of students getting marks between 

60 and 70 : 	 3 

Marks No. of Students 

0-20  30 

20 — 40 20 

40 — 60 20 

60 — 80 10 
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(b) The polynomial equation 

9x3  + 6x2  + 6x + 4 = 0 

has a root close to - 0.6. Find this root using 

two iterations of the Birge-Vieta method. 

Hence obtain the deflated polynomial and 

find the remaining roots. 

5. (a) Perform three iterations of the power 

method to find the largest eigenvalue in 

magnitude and the corresponding 

eigenvector of the matrix 

1 -3 0 

A= 4 4 -1 

  

0 3 	5 

Assume x0  = (1, 1, 1)T. 	 5 

(b) Determine the order of the convergence of 

the iterative method 

xn+1. = f(xn ) - f(xn_i ) 

for finding a simple root of the equation 

f(x) = 0. 

xn-i f(xn ) - xn  f(x _1 ) 

5 
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6. (a) Use Lagrange's interpolation method to 

estimate the value of fl3) from the following 

data 3 

x f(x) 

2 3 

5 1 

6 2 

7 

(b) Obtain the 8th Taylor series expansion of the 

function 

fix) = sin x in P-1-4  ,-71 ] about x9  = 0. 

Obtain a bound for the error R9(x). 	3 

(c) Using Gershgorin bounds, find the estimates 

of the eigenvalues of the matrix 

1 2 - 2 

1 1 	1 
	

4 

2 2 	1 
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7. (a) Perform two iterations of the Gauss-Seidel 

iteration scheme to approximate the roots 
of the system of equations : 

x1  + 3x3  = 2 

5x1  + x2  + 2x3  = — 5 

x1  + 6x2  + 2x3  = — 11 

Take x1  = — 0.9, x2  = — 2-1, x3  = 0.9 

as the initial approximation. 	 5 

(b) Determine the constants a, 6, y in the 
differentiation formula 

y"(x0) = a y(xo  — h) + 6 y(x0) + y y(xo  + h) 

so that the method is of the highest possible 

order. Find the order and the error term of 
the method. 5 
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(Tit) q 

x=xi =x0 +ih, i= 1, 2,..., 

fix) T 1TF 	c 	og  

	

fi  = Elf()  = E C(i, 	fo . 

(ii) h = 0.01 cet.bk 0 < x 0.02 * 	 alt 1:11q 

	

1:Friza y' = — y, y(0) = 1 	3iT'ici fa-RT 
*1-1* 	 2 

2. () tigam toio 	PqN 4 h = 0.5 	h = 0.25* 

2 
f dx 

x 
1 

Tff *ti"47 I 6-qi  	tritiZM 
TTR *If* 

(ii) TrrItm4-4 f4IIT 4 ti chtui 

ffx)=x3  +x-5=0 

tr-O  	trftwdr am! 
ch TO Tff *I 	I 

1 
(Ti) itZITR 1 ak 14461 ctA 	 

F(TiTh. 44)•11.11 AR.  *: 

4 

4 

Xn+1 = [(k — 	+ 	 n 	k -1 
1 	 a 
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3. LU 	 (f4z4-4q) 1 f Tu PH 	rrlrtgn 

1164) tv41.t)tui Pcbiti 	art *1147 : 	 5 

2x+y+z= 3 

x+ 3y+z=- 2 

x+y+ 4z=- 6 

un= U22 = U33 = 1 W.  Mel 41  *07 I 

(ii) 	argwa 	 111. *4-341 bg 

.4fa URI y(0-4)Tff*ftR 

`kr  = 1 + y2 , y(0) = 0. 
dx 

h = 0.2 'INR 5 

4. M 	H 6037033111 

chta alrl ravIr e4 . 	*WIT Wff 	: 	3 

QEitaq7  

0-20  30 

20 - 40 20 

40 - 60 20 

60 -80 10 
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w-nchkui 

9x3 +6x2 +6x+4= 0  

~T 	mfr — 0.6* Pchd t I "44- 	f4R1 

	 chk4 -zrF 	Tff trlAu TEr 
aiCRXgrff GIV‹ .3rm *ri* a* *Er -sKa 
*ri=4R I 	 7 

5. () EIM "Nfif 41" 4r4 	 ent4 3TT&F 

1 -3 0 

A= 4 4 —1 

0 3 	5 

trft-grur 	Tog aTr-44-4mq 3 i Tirru 
aTr-44-4Eritz 	*ri*I i 
xo  = (1, 1, 1)T. 	 5 

(1g) 	 flx) = 0 ITRTTPT TO Tff cht 

3-gul 'RN 

xn-1 f(xn) xn f(xn-1)  
xn+3. = 

f (xn ) - f 

aTfiR:Far 4;112. Witas *ii* I 	 5 
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6. (*) ow,11 3f-4-47 	Pi-iroRgo aTi*-41 

f(3)* 14T4 	•QP•4 : 	 3 

x f(x) 

2 3 

5 1 

6 2 

7 6 

at m 4
4  , 
	f(x) = sin x x.0  = 0 

8-4 ?.(-R *ft sikfik -srFa-  ttrA7 I 	d 

R9(x)w 411-4tT -srm*I-P-A7 
	

3 

trftit1rtraTrRT (Tr) 

1 2 —2 

1 1 1 

2 2 1 

* 37-41-19TR aTT-e- ff 
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7. () ti&netItui fir. 

x1  + 3x3  = 2 

5x1  + x2  + 2x3  — 5 

x1  + 6x2  + 2x3  = — 11 

ti Act1d-1 	Alldki-TitgU 7T*.  

MT t 	-ItIcIRleirtf-A7 I 

3Tf tir;md-i x 1  = — 0.9, x2  = — . 1, x3  = 0.9 

W-4R I 	 5 

31WF-4 

y"(x0) = a y(xo — h) + 13 y(x0) + y y(x0  + h) 

*1i 	 319T a, 0, y  Ta.  *ri*1.-A-4 1* MT 
4)1P. 	t faftT 	ch1P. 

1ft trq Tff *ri* 	 5 

s. 
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