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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

00582 	December, 2015 

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 2 decimal places. Use of calculators is 

not allowed. Symbols have their usual meanings. 

1. (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 
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(b) Determine the spacing h in a table of equally 

spaced values for the function 

f(x) = (2 + x) 4, 1 x 2, 
so that the quadratic interpolation in this 

table satisfies I error I 10 -6 . 	 3 

(c) Prove that 

(4 + V) 
2 

2. (a) Find the spectral radius of the iteration 
matrix, when the Jacobi method is applied 
to the system of equations : 

x1  + 2x3  = - 1 

x2 - 2x3  = 5 

x1 - x2 + x3 = - 3 

Perform three iterations to verify that 

the iteration does not converge to the 

exact solution (x 1 , x2 , x3) = (1, 3, -1) with 

x( ° )  = [0, 0, 01 T . 

(b) Find the Newton's forward-difference 
interpolating polynomial for the following 
data : 

x 1 2 3 4 5 6 

f(x) 10 19 40 79 142 235 

Hence, obtain the value of f(1.5). 	 5 
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3. 	(a) 	Using LU-decomposition, find the inverse of 

the matrix 

50 107 36 

25 54 20 

31 66 21 

Take 111= = 133 = 1. 

(b) Using fourth order Taylor series method, 

find y(0.1) for the initial value problem 

dY = x 2y — 1, y(0) = 1, taking h = 01. 

4. (a) Applying Gauss — Seidel iteration method, 

solve the system of equations : 

20x + y — 2z = 17 

3x + 20y — z = — 18 

2x — 3y + 20z = 25 

Perform two iterations with zero vector as 

an initial approximation. 	 3 
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(b) Applying fourth order Runge – Kutta 

method, find the value of y(0.2) for the initial 

value problem —
dy 

= x + y, y(0) =1. 
dx 

Take h = 0-2. 

(c) Using divided differences, show that the 

data 

x –3 –2 –1 1 2 3 

f(x) 18 12 8 6 8 12 

represents a second degree interpolating 

polynomial. Hence, obtain the polynomial. 	3 

5. (a) Find the truncation error and the order of 

the method 
1  

fq(x°)=.  211[– 3 f(x
0 )+ 4 f(x 0  + h)– f(x o  + 2h)] 

Using this method and the Richardson's 

extrapolation obtain the best value of f'(2) 

from the following data : 5 

x 2 3 4 6 10 

f(x) 9 28 65 217 1001 

MTE-10 
	

4 



(b) Evaluate 

  

using Simpson's rule 

  

    

with h = 2 and 1. Improve the result using 

the Romberg integration. 	 5 

6. (a) Derive the Regula-Falsi method to find a 

simple root of the equation f(x) = 0. 	 5 

(b) Estimate the eigenvalues of the matrix 

1 —2 3 

6 —13 18 

4 —10 14 

using the Gerschgorin bounds. Draw a rough 

sketch of the region which contains the 

eigenvalues. 5 

7. (a) Perform three iterations of the inverse 

power method to obtain the smallest 

eigenvalue in magnitude of the matrix 
1 	1 

. Take the initial approximation 
—3 5 

to the eigenvector as [0.9, 1-0] T. 	 4 
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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. 
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