10.

(4)

(a) Derive Runge-Kutta method of order 2 for solving
dy
IVP : - f(x,y) such thaty (x) =y, 4

(b) Derive the error in the approximate solution of

d? d
5 f@). 2+ g0y = ()

with y (x)) = a and y (x ) = b by using Finite-
Difference method of order 2’. 4

Unit -V

(a) Classify the following PDEs :
(u_+2u_+u_ =0
XX Xy yy
(i) u, +4u, + x +4y%). u, = sin (xy)

(i) (1 +x)u, + (O +2x%). ugy + (4 +x%).1u,=0

3

b) Sove 2= I o 0<x<1, t>0 given that
(b) Solve = 92 or x<1, given tha
u(0,t)=0, u(l,t)=0and u (x,0) =100 (x - x2),

by using Crank-Nicolson’s method. 5

Sotve 2%~ 16, 2% given thatu (0,6 =0, u (5, ¢
olve =7 =16. o— given atu (0,t) =0, u(5,t)

ou
=O,u(x,O)=x2(x-5)anda(x,0)=0 8
* * *
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(Answer one question from each unit)
Unit - 1

1. (a) Let x,, X, X, , ...., X be district real numbers
andy,, y,, ¥, ----» ¥, be corresponding orbitrary
real numbers. Show that there exists a unique
interpolating polynomial of P, (x) of degree atmost
‘n’ such that P, (x) =y;, fori=0, 1, 2, ..., n.

5

(b) Construct the Lagrange’s interpolating
polynomial of degree 2’ for the function f(x) = e*

on [-1, 1] with interpolating points x, = -1, x, =0,

x, = 1. 3

2. (a) Suppose n>0 and {(x) is real valued function and
continuous on [a, b]. Let the derivative of f(x) of
order (n+1) exist and it is continuous on [a, b].
Show that there exists some § € (a, b) such that
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(b)

()

(b)

()

(b)

(2)

Mn+1
(n+ 1!

If(x) =Pa(0)| <

|0, 41 (O], where

M. - max a1
n+1 = se[a,b] ()

and n_,, (X = (x-x) (X)) .... (xx)
Construct the piecewise cubic interpolating

polynomial for the function f(x) defined by the
following data :

x | -3 -2 -1 1 3 6 7

y |369| 222 | 171 [ 165|207 [990 (1779

Unit - II

Derive the 3-point derivative formula for
approximating the value of f '(x) at some nodal
point by using the method of undetermined
coefficients. Also, find the error in this
approximation. S

Find ‘n’ such tha‘g the error in the approximation
of the integral f cos (mx) dx , using composite

trepozoidal rule,o is less than 10°. 3

Derive the simpson’s rule and then composite
Simpon’s rule. Also, show that Simpson’s rule is
exact for plynomials of degree < 3. 6

How large should ‘n’ be chosen in order to ensure
that the error in composite Simpson’s rule is less
than 10 in the computation of [ _« 2
p J‘ e® dx
a

()

(b)

()

(b)

()

(b)

(3)

Unit - II1

Show that the order of convergence of the
Newton-Raphson method is 2. 5

Suppose we want to compute the positive root of
the equation x = a - bx? ; a, b > 0 by using fixed-
point interation method x_,, = a - b x . Derive
the condition for its convergence. S

Let € and €_,, be the errors at n™ and (n+1)®
interations, respectively, computed in Secant
method. Show that 4

f"(p)

€Ens1 = C€, €41, where C = 'f'((p)

N| =

Find the real root of the equation cox = 3x-1
correct to four decimal places using fixed-point
iteration method. 4

Unit - IV
Derive Modified Euler’s method for solving

dy
IVP=&=f(X,y);y(Xo)ZYO 4

d
For a given IVP:—y =x—-y?;y(0)=1 find

dx
y (0.2) correct to four decimal places by using
Taylor’s series method of order 4. 4
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