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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

cr:3E372 Term-End Examination 
June, 2019 

ELECTIVE COURSE : MATHEMATICS 

MTE-10 : 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) Solve the following system of linear 
equations using the Gauss elimination 
method with partial pivoting : 4 

2x1  — x2  + x3  = 4 

3x1  + 2x2  — 4x3  = 1 

x1  + 4x2  — 2x3  = 2 

(b) Set up the iteration method in matrix form 
for the system of linear equations : 

3x1  + 2x2  = 1 

X2 + X3 = 2 

2x3  — X4 = 1 

2X2 3X4 = 2. 

Determine whether the method converges or 
not. 	 4 
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• 

(c) Find the value of p(2) and p'(2) for the 
polynomial 

p(x) = x4  — 2x3  + x2  + 1 

using Horner's method. 

2. (a) Given the following data, estimate the value 
of f(9) using Lagrange's interpolation : 	3 

x f(x) 

1 —3 

5 10 

7 9 

10 15 

(b) Find the inverse of the matrix 

A= 

using Gauss-Jordan 

1 	—1 	2 

0 	1 	3 

4 	1 	1 

method. 4 

(c) Perform three iterations of Newton-Raphson 
method 	to 	approximate 	a 	root 	of the 
equation 

f(x) = x4  — x + 1 = 0, 

starting with x0  = 0. 3 
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3. (a) Estimate the eigenvalues of the matrix using 

Gerschgorin bounds 

4 2 2 

A= 3 1 5 

1 2 2 

Also, give a rough sketch of the bounds. 	5 

(b) A numerical differentiation formula for 
finding f'(xk) is given by 

re  
= —12h 

L.k- 2 - 8fk - 1 + 8fk + 1 - fk + 2] ,  

where f(xk _ n) = f(xn  - nh)• 

Using the Taylor series expansion, find the 

truncation error of the formula. 

4. (a) Consider the table of values of f(x) = xex 
given below : 

x f(x) 

1.8 10-8894 

1.9 12.7032 

2.0 14.7781 

2.1 17.1489 

2.2 19.8550 

Find f"(2.0) using the central difference 

formula of 0(h2) for h = 0.1 and h = 0.2. 

Calculate TE in both the cases. 

5 

6 
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(b) The equation x2  + ax + b = 0 has two real 

roots p and q such that I P I < IcII• If we 

use the fixed point iteration 

b 
xk + 1 = xk + a 

to find a root, then to which root does it 

converge ? 	 4 

5. (a) Find the inverse of the matrix 

1 2 0 

2 	1 	3 

1 -1 

using LU decomposition method. 	 5 

(b) Find the value of a to ensure the fastest 

possible convergence with the iteration 

formula 

axn xn
-2 

+ 1  
xn+I. = 	 • a + 1 

5 

A= 
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6. (a) Using Newton's divided differences, find a 

polynomial that fits the data : 

x f(x) 

—1 2 

0 1 

1 0 

3 -1 

(b) Using the 	classical 	fourth 	order 

Runge-Kutta method, find the approximate 

value of y(0.4) for the initial value problem 

y' = + x2  — xy, y(0) = 0 

with the step size h = 0.2. 

7. (a) Perform three iterations of power method to 

find the largest eigenvalue in magnitude 

and the corresponding eigenvector of the 

matrix 

4 

[A= 	2 

—2 

0 

3 

0 

—1 

—1 

5 

	

Take xo = (1, 0, 0)T. 	 5 
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(b) Compute 

2 

in x dx 

using the Romberg integral technique on the 

approximate integrals evaluated by the 

trapezoidal rule taking h = 0.5 and 0.25. The 

tabulated values of f(x) = In x are given 

below : 

x ffx) 

1.0 0 

1.25 0.223 

1.5 0.405 

1.75 0.560 

2.0 0.693 
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1. () aliftw egloen-I .T Tr Trwfw 149-1-crq 
14-1 	 trur 	 -14*-T4 

2x1  — x2  + x3 = 4 

3x1  + 2x2  — 4x3  = 1 

x1 + 4x2  — 2x3  = 2 

trW ki44htui 1achie4 

3x, + 2x2  
x2 + x3 -= 2 

2x3  — x4 = 1 

2x2  + 3x4  = 2 

iceR 3TIRLF W:f Frrif fa% p-erd 
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(Tr) 6 	k f4RT Wgcg 

p(x) = x4  — 2x3  + x2  + 1 

	 p(2) at{ p'(2)* "gfTR W18. 	I 	2 

	

2. (q) c1 	1I4 3147rq 	PHRiRgi 314-44 14 89) 

TR al-rwruff 	: 	 3 

x f(x) 

1 —3 

5 10 

7 9 

10 15 

(W) 113(1 - •711 f-A al-r-ao 

1 —1 2 

A= 0 1 3 

4 	1 	1 

	

9--1T AT-4R I 	 4 

(Tr) Ico  = o 4 -srritT 	4)(14 

f(x) = x4  — x + 1 = 0 

* 1:0 	 cr) 	 tnti-i 

.-101R-14ii ttr--A7 
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3. (W) 	1 1 	trit-4.tit 3T1a7 

4 2 2 

3 1 5 

1 2 2 

aTr-ORTrrq aireeff AI NR Itrft4til 
T 4( tri AlftR I 

(W) f'(xk) 3117F %.(4 	fOR titgenvich 3Tr4W-eq 

iii Mchlt 	: 

f k 121 
 1 

[fk _ 2 — 8fk _ + 8fk + 1 — fk + 2] ,  

f(Xk _ n) = f(Xn Ilh) * 

.(1k 	3m-R TiT wrIrr cf ,K4, 	*-4q Aft 
--rff*ti* I 

4. f(x) = xex* -grril *t wrewr 41;4 1 -rt : 

x f(x) 

1.8 10-8894 

1.9 12.7032 

2.0 14.7781 

2.1 17.1489 

2.2 19.8550 

h = 0-1 311T h = 0-2* PrK.  0(h2)* *-414 31P 

1:0 	Nem cm4, f"(2.0) Tic 	R I q 
*-43 	triteuff 'Atf- 7 I 	 6 

A= 

5 

5 
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(u.) 	cnk x2  + ax + b = 0 

p 3  citN4 R1q IPI < Ic11. 7111-1W 

b 

Ta• ctA 	 fitio 'Rs T4t-11% 

Xk + 1 	xk + a 

1 1 	t, 	7TF 	a*r 	A't 	3*11:ft-a• 

61+11? 	 4 

5. () LUiWz:47-4 fe.1' 311a0 

1 	2 0 

2 	1 	3 

1 —1 2 

	

01c9b 4i Ta'AtN7 I 	 5 

NO FTFIP 7 

- 

aX n Xn
2 
 + 1  

Xn+1 
a + 1 

* Rrat tog 41-1-A-ff aftrtur 1-14rr ctA * 

et*r 	Tff *tr7R I 	 5 

A= 
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6. ()  	lit 	*4 	•Rw 	istt,4 	rff 

A).  A4-ifei2sci 34-4 fitZ 	: 	4 

x f(x) 

—1 2 

1 0 

3 

	 *k. 	fare gT 3Trit 

TR WIPTT y' = 2 + x2  — xy, y(0) = 0 

(.+ 4fri aTTIPT h = 0.2 (,)crK y(0.4) if +16t)d-i 

Trrg Tff*trA 

7. () Via• WO *I' Alq 	el I etK aTraF 

4 0 —1 

A= 2 3 —1 

—2 0 5 

TAT tritgrfur 4 Gelii4 3Tr44-44F 	lirfff 

aTr44-4-frfOr Tff trh7 

xo  (1, 0, 0)T4-07 
	

5 
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h = 0.5 AK 0.25 	7 wiz] 'Peii4 7{T 

11W+7 to( icht-ii tri t11-61 	timichrt 

cm41.1) 	3rAlrr 4)(4) 

2 

J drz x dx 

liRct)Rict *OR I f(x) = do x* 06;1444[4 Triq 

It4tRTIRt 	 5 

x f(x) 

1.0 0 

1.25 0.223 

1.5 0.405 

1.75 0.560 

2.0 0.693 
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