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Attempt afl questions in order.
Parts of a question must be answered together.
Use of non-programmable scientific calculator is atlowed.

1. (@) Define order of convergence for a sequence. Prove that
the sequence of iterates (X ) to find reciprocal of a positive

real numbet N developed by using Newton’s method

1
converges (o the actual value o if and only if initial

N

approximation X satisfies the inequality 0 < xy < N 5

R.T.0.
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Write an algorithm for bisection method to find an
approximate root of an equation fx) = 0. Apply it o
find a smallest positive root of x - wan(x) = 0 correct

bl

upto 3 places of decimal. 5

Prove that there exists a unique polynomial of degree
al most n that interpolates yoax, =01 ... .,

where x. x, ... , x_ are all distinet. : 5

Use forward difference interpolation formula to ﬁndﬂ.2.15)

for the following data : 5
X, | | Sx)
20 1414214
21 1449138
22 1483240
23 1516575

24 1.549193
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(d)

Derive interpolation error formula in the form :

Y - p@y =0 - x) 7~ x) eeees {t — x)

where p (1) denotes interpolating polynomial of degree
at most » that interpolates fix,), flx,}, -...... Ax ) at distinct

points x, x, ... . X . 5

Let f be a function having continuous derivatives upto
order 2. Derive composite irapezoidal integration error

formula for f on [a, b] In the form :

.« —b-a)h? .
E (f)= 20-an
W) o fn)
where n21 and h=~—b;a. | 5

P.T.O.
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. . .
Derive Gaussian guadrature formula for -[-1 Flx) dx

with two node points and use it to find approximate

value of :

j: e* cos{x} dx . 5

Derive an error formula for f7 {x) by using the method

of undetermined coefficients. 5
Use modified Euler’s method to find solution to :
dy 2 2
— =y 4+ x4, y(1)=0,
poiatd kgt
at x = 2 and using & = 0.2. 5

Use fourth order Runge-Kutta method with # = 0.2 10

find (1) for the following differential equation :

d 1
- = , vy =2
& ey YO 5
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{a}  Use Gauss elimination method to solve the foliowing

system ol equations :

dr - 2y + =15

3x -y + 4z = 8

x —yv+ 3z =13

(b) Evaluate 1-norm, 2-norm and Frobenius norm of the

matrix :

-9 6
-7 4
5 8

= B On

(a) Use Gauss-Seide! method to solve :

x -2y +z=10

3x —y + 4z

Il
<N

I
Lh

x + y+ 3z

P.T.O.
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(hy Use Ray]eigh-Rilz'melhod to solve y" + y = 3x* with

boundary points (0, 0) and (2, 3, 5). 5

{¢)  Consider a least square linear approximation to the function®

y =& on [0, 1] 5

1984 6 200



