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Attempt all questions. Parts of a question must be answered
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-
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1. (a) Construct the taylor series for the function
f)=sin'x, <1
and bound the error when truncated after »n terms.

5

(b) Assume that x, = 0.786 has three significant
digits with respect to xr. Bound the relative error

in xa. For f(x) = \/1_]_ bound the etror and
-X

relative error in f(x,) with respect to f{x,). 3
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(a)

(b)

(a)

(b)

Assume f(x) is twice continuously differentiable
as [a, b), f (@) < 0. f () >0, f (x) >0 and
f7(x) <0, Vxe[a. b]. Then prove that the itcrates
X, are strictly increasing to o and iterates g, are
strictly decreasing to a. Also, show that

M Xy = 2 _ S () 5

ey —7, Y 2f(a)

Apply Newton’s method to the function

Jx—a xza
fx)=
—Ja—=x a2 X
with the root x = a. What is (he behavior of the

iterates 7 Do they converge and if so, at what
rate ? 5

b

Consider -h, o, h as nodal points and € the
maximum value of the rounding error in the
function evaluations. Show that the effect of
these rounding errors on the quadratic
interpolation error is bounded by 125 €
for-h<x<h, : 4

20,
p v

Where Iy, € X {xo, xi... Xy} and X {xg, x1, ... Xu} 18

Prove that f[xp,x,..x, 1=

the smallest closed internal containing
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(a)

(b)

{c)

(a)

(b)

(©

Obtain the asymptotic error formula for
Simpson’s 1/3 rule. 5

elx

Evaluate the integral 1 =
I+ x

o —_—

using trapezoidal rule by taking n = 4.
Evaluate the actual error and an upper bound of

the error. 4

_ 2 X
Evaluate the integral I = | xe™ dx
|

- using Gaussian Quadrature (n = 2). Compare this

solution with exact solution. 3+]

Find the interval which contains the eigen values

3 2 2
of the symmetric matrix A=[2 5§ 2
2 2 3
using Gerschgorin bounds. 4

Find the linear least square approximation to
. | . : :
J(x})=sin xon [0, E} with respect to the weight

function W(x) =1. Compare the error with linear
Taylor’s polynomial about xy = n/4. 3+1

Write the codes in MATLAB/MATHEMATICA/
MAPLE to solve the following integral using

2
Simpson’s 173 rule” [ (x% + x)dx. 3
4
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(a)

(b)

(a)

(b)

()

Solve the following system of equations by using
Jalobi method

6.1:1 —-2)(2-!-.7(3-: 11

Xt +2xp — Sx3=—-1

=2x1+ Txa+2x3=5

(Perform 3 iteration) with X, = [0, 0, 0}’ 5
5 -5 7
Given A= |4 2 -4
-7 -4 5

Calculate Frobenius norm {A||y. ||Al- and ||A]}, 3

Use Rayleigh-Ritz method to approximate the
solution of

y'=3x+1,

y(©)=0

y(1)=0

using a quadratic in x as the approximating
function. 5

Determine the value of y where x=0.1 & x= 0.2
given y'=-2x- ¥

y (0)= -1
using modified Euler’s method. 4
For the differential equation ?l= 1+vy*

X

satistying ¥(0) = 0, calculate v (0.2), v(0.4) and
¥(0.6) using Euler's method. Using these values
evaluate y (0.8) with the held of Tdam-Moulion
method. 6
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