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Note :  Answer any five questions. All computation may be done
upto 3 decimal places. Use of calculator is not allowed.

\

1. (@) Find an interval of unit length which 6
contains the smallest positive root of the
equation

f@x) = x¥-3x+1=0,
Taking end points of this interval as initial
approximations, perform 3 iterations of the
Regula - Falsi method.
(b) Using the data 4

x |-1] 0] 2373
fG&) 6] 4] 6 [10] 24

Obtain Newton’s divided differences
interpolating polynomial.

2. (a) Using Lagrange interpolation and the data : 4
x -1 0 1 3

f&x)|] o 1 2 28

Find the approximate value of f@.
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Using Euler’s method with step length
h=0.2, find the approximate value of y(0.6)

for the initial value problem y’ = %;- ,y(0)=1.

For the differentiation method

y' (¥ =ay (xg+Hh)+by (%)
find the values of 2 and b so that the method
is of highest possible order.

Using Gauss - Jordan method, find the
inverse of the matrix.

2 2 3
A=12 1 1
1 35

Using Simpson’s rule of integration withh=1
1
and h= 5 find the approximate value of

[ = f: (x4 + 1) dx.

Obtain the improved value using Romberg
integration.

Set up the Gauss - Jacobi iteration scheme
in matrix form to solve the linear system of
equations

4 -1 0][«x 3
1 4 Affyl=]2}
0 -1 4|z 3

Determine whether the iteration scheme
converges Or not.



(b)

5. (a)
(b)
6. (a)
(b)
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Determine the step size h that can be used 5
in the tabulation of a function
f(x), a <x < b, at equally spaced nodal
points so that the truncation err or of the
quadratic interpolation is less than .

How should the constant « be chosen to 5
ensure the fastest possible convergence with
the iteration formula

2

_axy +x° +1

X
n+1 a+1

Perform three iterations of the power 5
method to find the largest eigenvalue in
magnitude and the corresponding
eigenvector of the matrix.

1 32
A=|-1 0 2
3 45
Solve the system of equations 5

4 1 1 X1 4

1 4 2| (x|=|4

3 2 -4 X3 6
Using LU factorization method.
Use U =Upy =ug=1. _
Use the central difference interpolation 5
formula of Stirling to find the value of yat
x=1.60 from the following table.
x 1.0 [ 1.25 | 1.50 | 1.75 | 2.00
y ]1.000]1.0771.145[1.205| 1.26
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7. (a)

(b)
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Using Runge—Kutta fourth order method
with h=0.2, obtain the approximate value
of y (0.2) for the initial value problem.
y=y+2,y 0)=2
Perform two iterations of the Birge — vietta
method to find a root of the polynomial
P (x)=23—-x2+2x—-2=0.
Take the initial approximation po=0.5.
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(b)
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6. (a)
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LU fadiem fafy 9 e fem

e SN

F T BN 1y =uyy=uzz=1 F T
gl
A Q x=1.60 W y H1 A T HiC

1.0 | 1.25 | 1.50 | 1.75 | 2.00
1.000{1.077|1.145]1.205| 1.26
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