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BACHELOR'S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

December, 2017 

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 up to 3 decimal places. Use of calculators is 

not allowed. Symbols have their usual meanings. 

1. (a) Perform one iteration of the Birge-Vieta 

method with initial approximation po  = 45, 

to find the reatefthenaimation 

x3  -lex 1- 4--zha. 
	 3 

(b) Show that the iteration scheme 

sin) 
nn + 1= 	n 	 converges for all xn  > 2. 	2 

n 
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(c) Use Newton's divided difference 
interpolation to approximate the value of f(5) 
from the following data : 

x f(x) 
1 0 
3 2 
4 1 
6 —1 
7 4 

2. (a) Using Gershgorin bounds, find the 
estimates of the eigenvalues of the matrix 

(1 2 	1 

0 1 —1 

2 6 

Draw a rough sketch of the bounds. 	5 

(b) Obtain a third degree Taylor's polynomial 
approximation to the function f(x) = (x — 1)-5 

about x = 0. Also find the maximum 
truncation error if x E [0, 0.5]. 5 
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3. (a) Find an interval of unit length which 

contains the real root of 

f(x) = x3  - 5x + 1 = 0. 

Construct a fixed point iteration x = g(x), 

which converges. Verify the condition of 

convergence. Take the mid-point of this 

interval as a starting approximation and 

iterate twice. 5 

(b) The second divided difference fixo,  x1, x21 
can be written as 

f[xo, x1, x2] = af(x0) + bf(xi) + c'f(x2). 

Find the expressions for a, b, c. 	 3 

(c) Given the equation 

1 y'=x+ 	,y(0)=1, 
x - 1 

show that it is sufficient to use Euler's 
method with step size h = 0.2 to compute 
y(0.2) with an error less than 0-02. 2 
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4. (a) Use the classical Runge-Kutta fourth order 
method to find the approximate value of 
y at x = 1.1 for 

dy _x dx  — 	y(1) = 2, h = 0.1. 
y 

(b) Prove that : 
n - 1 E A2, 

=0 

(c) The velocity of a vehicle beginning from rest 
is given in the following table for part of the 

1 first hour. Using Simpson's —
3 

rule, find the 

distance travelled by the vehicle in this hour. 

t = time in minutes v = velocity km/hr 

10 80 

20 60 

30 70 

40 75 

50 70 

60 80 
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5. (a) Using Lagrange's method find the curve 
passing through the points (0, 18), (1, 10), 
(3, -18) and (6, 90). Also find the slope of the 
curve at x = 2. 5 

(b) Set up the Gauss-Seidel iteration scheme in 
matrix form for solving the system of 
equations 

1 	1 	2 /x1  (1` 

1 	2 	0 x2 4 5 

1 	-1-1,  \x3)  1  

6. (a) Perform 	three 	iterations 	of 
Newton-Raphson method to find the root of 
the 	equation x4  - x + 1= 0 	with 	initial 
approximation x0  = 0. 3 

(b) Does the equation X7  + X5  + X3  + 5x - 6 = 0 
have a negative real root ? Give reasons. 2 

(c) Perform three iterations of the power 
method to find the largest -  eigenvalue in 
magnitude and the corresponding 
eigenvector for the matrix 

(3 2 1 

A= 4 0 1 

4 -11  

Use v(°)  = [1 1 1]T as the initial 
approximation. 	 5 
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7. (a) Solve the linear system of equations 
x — y + 5z = 5 
2x — 3y + z = 0 
x + 3y + 7z = 11 

using LU decomposition method. 	 5 

(b) Find the rate of convergence of the iteration 

method 

xof(xk) — xkf(x0)  k = 1, 2, ... , 
f(xk) i`x°1 

Also obtain the asymptotic error constant. 	5 
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(TT) PH 	tgd 31%-471 	fo) i'RR 
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x f(x) 

1 

3 2 

4 1 

6 -1 

7 4 

TKT aTrakg 2. 	() 4 1441 TOW 

1 2 1 

0 1 -1 

4 6 2 
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x = o th--eq f(x) = (x - 1)-5  wr so Atq aim 

Ertl elmq tircoe.-1 AM WAR I 7fit 

x E [0, 0.5] t, 	 141 Tff 

AEI 	 5 
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3. (W) ‘ct)ch c1 I 	 arm 	*are wa• *tNR 
chtui 

f(x) = x3  — 5x + 1 = 0 

ctitAct) 	 11U '4" ater4sz crAdi t I Atm 

x = g(x) srrRr tilD‘ AaTfitruftff 

t aTfiRRur * -sriNg 	g I Tft 
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No  rot. 	ak fix°, xl , x21 f4R vg 

(gi 	tichal 

fix0, xi , x21 = af(xo) + bRxi) + cf(x2). 
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4. (W) %1:511 	migvi 	*4-3g1 	TKT WIRT 

dy 
= 	y(1). 2 

dx y 

(-NH 31TRF1 h = 0.1 rlcht x = 1.1'R y air 
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(w) ftg *FP4R f : 	 2 

n -1 

E g, = Ofn  — Afo 

=0 
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v= 	/Q 4 t = VII4 	Id.  14 
10 80 

20 60 

30 70 

40 75 

50 70 

60 80 
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5. () rimIA f4i1T .gRT f 	911 (0, 18), (1, 10), (3, —18) 

(6, 90) 14 "ict)t 	gIMI 	 -R I 

x = 2 TR 	*1.  Nquic 	Ta* *AR I 	 5 

1 

2 

—1 

2 \ 

0 

—1 

\ 

x2 

oc3  

= 4 

3rrca-  ctrk4 * rteR Trrav- 	FTT-if 

z1 1A-11 	aTrRF --Er 4 k.viAci *tr4R I 	5 

6. = 0 31Tkiir 	ti6he.-i 'RR 

x4 —x+1=0 iT Tka Tff *K4 * 

rcai 	 0* I 	3 

+ X3  + 5x — 6 = 0 W.  .4;ErT kii-Dcbtui 	x7  + x5  
itultcHch 	K-cifct) 1:re 	? chitui Tic 	I 	2 

(TO vra- 	*1. 4fiq qA4., aTraT 

(3 	2 	1 

A= 4 	0 	1 

4 	—1)  

trfkgrur 	4 	1-497 	3744-41q 	3T 	TiTru 

aTr-44-tufku Tff *P4R 13TTPt kifcbdi * w:t 4 

v(°)  = [1 1 	1]T 	*ti* 	 5 
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7. () LUf4111-4q 	ART w cr) 	cntui Pchiti 

x— y + 5z = 5 

2x — 3y + z = 0 

x + 3y + 7z = 11 

*1'NR I 	 5 

FullW f410  

x°f(xk) xkf(xo)  k = 1, 2, ... Xk+1 - 	nick) f(xo) 

3TRTRAT Ta.  Atf* I dmiii 5 e. 

3RD -0* I 	 5 
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