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E (Proper & Repeat)

Time : Two hours

the terms:

olute error;

ve error of a numerical value.

f(z) = sin 2z + cos 2z.

ite down the second Taylor polynomial Py(z) of f(z) centered around
iL‘ 0.

e down the corresponding Taylor remainder Rp (z).

Suppose P3(z) is used to approximate f(z) on the interval [—m,w]. How

ge in magnitude can the absolute error in this approximation be?
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2, (a)y Let z = ¢(z) be the rearrangement of the equation f(x) = 0 and define
iteration,

‘ Ens1 = O(Za)s n=0,1,..,

with the initial value zo. If ¢/(z) exists and is continuous such that of (a:

K < 1 for all z, then show that the sequence () generated by the abc

iteration converges to the unique root o of the equamon f(z) =

Find a real root of the equation
flzy=a*+2"—-1=0

by the method of iteration.

(b) i Define the order and the asymptotic error constant of the iteration me ’
to compute the non linear equation f(z) =0 |

ii. Show that the order of convergence of secant method is approximaf

1.62.

Apply secant method to find a solution to the equation T —COST = 0

& = 0 in the interval [0, %] that is accurate within 107%.

3. (a) Let f(x) be a (n+ 1)-times continuously differentiable function of &
Y1,--+) Yn b€ the values of f(z) at T = %o, T1;-+) Tns respectively. Then de
the Lagrange’s Interpolation polynomial P,(z) to estimate the value of f

for any « € (%o, Tn), in the form
“ I(z)y:
Balp) = Z(:1:-—:1:)11(:z1

where II(z) = fl(m — ;).

=0
(b) Consider the exponential function y(z) = €®. Use the Lagrange interpola

polynomial to estimate ¢02, using y(z) at the nodes (0,0.1,0. 3). Estimate

maximum error in your approximation to e,




i b ' AN
= / f(z)dz and I(P,) is the approximation to I(f 1y Wheréx%{ ::IS %

a . 4
ating polynomial which interpolates f(z) at equally spaced nodé

.., Tn = b, where z} = zo + kh, for k=0,1,...,n, and z; € [a, b] for

;-1 Then the error in the approximation is given by
E(f) = I(f) — I(Py.
the composite Trapezoidal rule and show that the composite error is

—(—"-1'2—“—)112;,"(5), where £ € [a, b).

/ z cosT
g 1+2z
acy of € = 1072, using the Composite Trapezium Rule.

ollowing linear system of equations using Gaussian Elimination with

oting:
Az, + 4z + z3 + 414 = 12
2% -+ bz + 7173 == 4124 = e
10z; + 5zy — 573 = =954
—21‘1 = 21132 < Ly = 3zy = —10.




