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10..

Answer ALL questions.

- PART A — (10 x 2 = 20 marks)

State fixed point theorem.

Compare the efficiency of Gauss-elimination and Gauss-Jordan methods for
solving large size linear systems.

Compare the Lagrange’s _interpolation formula and Newton’s forward
difference formula. :

Show that V3y'3 = AR

Show thatE =2,

' Wnte down the three point Gaussmn quadrature formula to approximate

jf )dx .

Compare Milne’s method and Runge-Kutta fourth order method. of solving an
ordinary differential equation. -

Write down a second order initial value problem and convert it 1nto a first
order coupled system.

Write down a finite ‘diﬂ'erence approximation for the derivative x).

-Write down the two-dimensional P01sson equation governing a physical
_ problem. ;
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'PARTB——@lezsommk$

11. (a) "(i) Use Regula- Fa1s1 method to obtain a real root of the equatlon
logx = cosx correct to four decimals. )

(i) Solve the following system of equations by Gauss elimination
method : _ ‘ 8
2x +y+2=10; 3x+2y+32=18; x+4y+92=16.

Or
(b) Solve the following system of equations by Gauss-Jacobi and
Gauss — Seidel methods (five iterations) : 2x+8y-z=11;
5x-y+z=10; -x+y+4z=3, 'with -initial approximate solution
x9=(0,0,0f. | | | (16)

12 (@ (@) Find a cublc Lagrange interpolating polynom1al for the data:
0, —3), (1,3), (2, 11) and (3, .27). 8)

. (ii) A table of values of the function f ( ) 2% is given below. From the
table find the value of 2'!' using Newton’s forward 'difference

formula and also estimate an error for this computation : . (8)
x: 1 2 3
; f(x): 2 4 8
. - ' : Or

®) () Using Newtons divided difference formula find f(1.1) from the
table: ®

x: 1 2 3 4 5
f(x): 2 4 8 16 32

(ii) Construct a natural cubic spline that passes through the points
('1’ '1)’ (O’O) and (17 1) ) ] (8)

13. (a) () Using Newton’s difference method, find f' (1) & f (4) from the table :
: ®)
X 1 2 3 4

f(x): 2 4 8 16

_ 25 _ ‘ ‘
(ii) Compute the integral Ie" dx by Trapezoidal rule and Simpson's

0 y
1/3rd rule with h = 0.5. Also compare with exact solution. (8)
Or

(b) | @) Using Romberg integration, evaluate I(sinx)dx - correct to four

. : 0 ‘
decimals.. g ol : 8

sin x

Jx

! .
(i) Estimate dx asaccurately as possible with h=Y,. ~ (8)
ieheh 4
0 : .
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14.

15

(a)

(b)

(a)

(b)

.Find y(1.2), given y'"-xy'—y= sinx, y(1)=0, y' (1)=0by Runge-Kutta

method of order 4 with h= 1/5. (16)
Or

Using Euler’s method, solve the  differential equation
y'¥ y=t2+1, y(O) =% with A = 0.2 up to y(0.6). Compare the results with

exact solution. Also find y(0.8) by Adam’s predictor-corrector method.

(16)

(i)  Derive a finite difference scheme for solving a Poisson equation. (8)

L (i) Given the wave equation u, =u,,0<x<1,2>0 subject to the

boundary conditions u(0,¢)=0u(l,£)=0 for >0 and the initial
conditions u(x,0)=x-x% u, (x,0)=0 for 0<x<1 by taking
h=Fk =Y, compute the solution for the first 4 time steps. (8)

Or
Use Crank-Nicolson scheme to find the solution of the following initial
boundary value problem for one time step : T, =T, 0 <x <1, > 0 subject
to the initial condition T(x, 0)=x-x? for 0<x<1 and the boundary
conditions T'(0, t);T(l,t) =0 fort >0. Compute the solution by taking
h =% and k£ =0.025. ' : (16)
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