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1. (a)

(b)

A scheme for approximating the squa;
of a positive real number a 18 based

‘xn+1 - 3X

recursive formula

n2
Construct an algorithm for approximétj
squarel root of a positive real,number g
'this_ formula. , A |

Show thatghen 'N_ewtoh's method is &

‘to the equation ——a= O the res

(©)

itefatibh 'fué{@ﬁon is g(x) = x (2-ax).
| AP

or Othe&@?se, find the order of conve
WY '

of the method.

Use the bisection method to determ

~smallest positive root of the eq

In( 1'+x) — cosx = 0. Further show tl

‘theoretical error bound at each iter:

satisfied. |

2
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\

- constantk < 1 such that g ( )
X belongs to (q, b),

[a, b]is unique,

607

Consider the function g(x)=14x. L,

. * | 8
Verify analytically that this function hag g

unique fixed point on the real hne Perform B

six iterations usmg the ﬁxed pomt 1terat10n

scheme to approx1mate the ﬁxed pomt of g(x)

“starting W1th Py =0. 5

Letgbe a continuous funotion on the closed -

interval [q, b] with g : [q, b] — [a b] Show

,® :
that g has a flxedgﬁomt P in [a, b]
F th % i
urthermore, 1f §&S dlfferentlable on the' :

open interval (a, b) and there emsts a posmve

<k <1 for all‘

then the fixed point in _

3 P.T.O.
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(c) Find the approximated root of f (x) ¢ (
by the method of False Posmon, t
P, =0 and P1 = luntil |pn pn_ll <Sx]

3. (a) USing scaled 'par'tial pivoting during the|
step, find matti’ccsL, _U”and_P such thy

| LI N
= PA where A=|-1 0 2 |. Hence, 6
ke U8 B0
. ™1
the systemAJ\ wahere b=y 11,
B =l 1)

B
\
- (b) ‘Use J@bl method to solve the foll

SYStem of 11near equat10ns Use the i

apprommatlon =0 and perform f
iterations.
o 4xx, - =0
-2x1+4x2—x3 =2
-2x, + 4x,-x =-3
4
T 2x.+x,=1
4
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A=|2 -6 3 | b=|-13

Suppose that f is continuous and h

607

Use the SOR method with ® = 0.
the system of equations Ax =

'3 -1 17 [ 4

7 to solve
b, where

’

9 7 -20| 7

e R

Use x(o)‘-_— 0 and perform three iterations.

13

as
continuous first and second order derivatives

on the interval [x,,x,]. Derive the following

bound on the error dye to 1\'&(1ear interpolation
"N 1 a®
of f:|f(x)-P, (x)l < —Q‘@max }£"(x)|,where
‘ ' Q& x & [xo,x,
| $ ‘
h=x - :

Construct the difference table for the
S€quence of the values

fx)=(0,0,0,¢ 0,0, 0).

(ii) Prove that -

Alte) = fag, + g, a1

5 P.T.O.
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Obtain the Newton's form of Niter, ¢
polynomial for the data set :

Y 3 -] -3 1 [t
Use the formula
(rg = 1 B2 (50 13,

| . _ h2.

approximate the sécond order derivanlc

the function f(x) = 1 + x + % atx =1

h= 101001@d0001

607
(C)

S. (a)‘
(b)
(c)

Find Athe h@lest degree of the polyn

for Q\%Vhl the for,

o |

£(%,) f(xo Ah)- . (Xo ~h)
2h

derivative provides the €xact value!

, for the

derivative fegardless of h.

Derive second-order ‘backward diff!

approximation tg the first order deriv#

a function.
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) Using Simpson’s rule determine the

- equalto 1.

‘approximate value of the integral L: sinxdx.

| Further verify the theoretical error bound.

Apply Euler’s method to find the approximate
solution of the given initial valye problem

X=(sinx-e)/cosx,(0<t< 1, x(0)=0
N=4. ' ’

Consider the initial value problem (IVP)

X'=t-x(05154),x(0)=LN=4 whose

exact solution is given by X(t) =2 e + £\N
Obtain the solution of the IVP and compare
the absolute error with theoretical error

bound, assuming the Lipsggﬁ\\tz constant L’s

(g@ 12

& 2300
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