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Answer Five Questions only.

2.2

1. (a) Find the maximum relative error of u= at x=y=z=1, when the error in

z
x, y and zare dx=dy= §z=0.01 respectively.

' (b) (i) Construct an iterative scheme that satisfies the condition for convergence to solve the

equation 1+lnx—% =0.

(iiy Estimate the rumber of itérations that will be required to find a solution for'theabave™™ 7
equation, correct to 2 decimal places, by means of your iterative scheme in (i).

Hence find the root of the equation.

2. (a) Given a set of data in the form (x5 ¥, ¥1), i=0,1,...,n. Write the expression for the

Hermite intei—polation formula.

Find the Hermite interpolation polynomial for the following data:

x & | Y@
1 3 0
2 0 1
3 -1 0

(b) Find the cubic spline corresponding to the interval (2, 3) from the following table

X

1

2

3

4

y

\

2

5

11

Hence compute 3(2.5).



3. (a) Let (x;, ¥p).(x; ¥)s-.-.(x,, ¥,) be the given (m+1) points. With the usual nofations,

derive the Newton’s general interpolation formula using divided differences.

(b) C(;mpute the divided difference table for the following set of data generated from the
function £(x)=In(x+3). ' |

X

-1

-0.5

0

0.4

0.8

In(x+3)

0.6931

0.9163

1.0986

1.2238

1.3350

Using the table, find f(x) as polynomial in x. Hence, approximate the value of In3.5.

Also, find the value of % .

4. (a) Write the Trapezoidal rule for the integral j J(x)dx, when the interval [x,, x,]is divided .

into 7 equal subintervals.

1.6 :
Hence, find the approximate value of _[e"’z dx, with subinterval size 7 =0.1.
12

(b) Given that the interval (a, b) is divided into n equal subintervals with each of length /

and the interval (c, d) is divided into m equal subintervals with each of length & write

db
an expression to evaluate J _[ fx, y)dxady.

c a

L1
Hence, evaluate the approximate value of /= _”xe” cx dywith h=k=0.5.
a0

5. (a) Write down the third order Taylor series method for an initial value problem.

(b) Solve the system of differential equations @=x+z and %zxm 3y’ atx=0.1

and x=0.2, by using the third order Taylor series method with #=0.1.Given that

3(0) =2, z(0) =1.



00042

6. (a) Derive Euler’s method to find an approxiniate solution to the differential equation

. % = f(x, y)subject to the initial condition y(x,;)=y,.

(b) Consider the initial value problem
dx 2+

== , x(D)=L.
at . 2x (D

Using the (i) Euler’s method (ii) Modified Euler’s method with step size #=0.2, find

the approkimate value of x(1.6).' Give your answer correct to three decimal places.

7. (a) Write down the fourth order Rungé — Kutta method to find an apprdximate solution to

: theldi—ffarent-ial-equat-ian-%;j:(—x,——y)—subject—'to-the-in-itialicc)ndition—-y(—xo--):—»-j}o; e

(b) Use the fourth order Runge-Kutta method to solve the Idifférentialf equation -

d ) . . .\ .
—cii=y—‘,+—x, subject to the initial condition y(0)=1and assuming 5 =0.1. Hence
 ytx .

find the value of yat x=0.1, 0.2, 0.3. Give youf results:.to four dec_imal places.

8. (a) (i) Derive Picard’s method to find an approximate solution to the differential equation

d . o .
EJT = f(x, y)subject to the initial condition y(x,)=1y,.

(ii) Consider the initial value problem

Qz?,x—yz where y=0at x=0.

dx

Applying Picard’s method, finds the first three successive approximations for the
above problem.



(b) A Milne’s Predictor- Corrector method applied to % = f(x, | »}is given by
" Predictor: A +%(2yf,_2 -y, +2 y:,)
Corrector :yn+1,c =Y +§(yu—1 + 4yn + Yuu ) .

where y, = f(x,,»,).

Given y' = —41_— with $(0)=2,3(0.2) = 2.0933, 3(0.4) =2.1755 and y(0.6) = 2.2493, .
x+y
Find y(0.8) using the above Milne’s Predictor- Corrector method.



