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Answer all Questions Time : Two hours

1. Defrne:

absolute error;

relative euor.

What i6 meant by saying that a number - approxima'tes u to d signifi-

cant digits?

Illustrate, with an example, the ioss of signifrcance phenotnenon'

(a) Suppose r whose actual value is 2 0 is measured as 2 05'

i. Give the relative error occurred in nrcasuring r'

ii. Compute 12' lrt, x4 and find the re'lative error in each con-

putation,

iii. Sriggest a formtla for the relative error in computing el for a

positive integer k.



(b) Compute:

. i. J(t) =rl^/"+t-1r1 atr = 500 to 6 signiflcant digits ac-

curacy;
e' l-sii. /(r) = , - at e . 0.01 ro 6 significant digils a.cura-

cy;

iii. The roots of the quadratic equation

12 26x+t=o

to 4 digit accuracy.

2. (a) a = l(o) is the rearrangement ofthe equation l(c) - 0 and defiue

the iteration,

a,+t = d@,); r': 0, 1,2. . . (1)

with the initial valuec,. Ifl'(c)exisi, is contintous and l/'(c)l !
lor all r, then show that the sequence {r"} generated by the iler-

ation (1) colverges to the [nique root o of the equatiol l(t) : 0.

Following iierative urethods are proposed to compute (21)i.

Investigate the convergeDce of the methods.
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(b) Define the order and the asymptotic elror consbaDt of the iteration
(1) in part (a).

Show ihat the order of the Newton's method is 2 anr.1 asymp_. 1 t"(o\roLrc arror , or,!tant is : ';- . Th" ordpr oI { l-c Seca t met hod.2 
J'1., )

rs approxinrarely L6j8. Cornpirp rhe elicior.15 or r lLe Secanr
method and Newtonrs rrrethod

3. Let /(o) be an (n-f1) times continuously dilTerentiable functiou ofc and

f., h, .,talethevaluesol/(c)aLx=x., c1, . . . 
, cn r-espectivcly.

(a) Derive the Lagrange,s Lrter.polation polynomial p"(c) to estimatc

ihe value of l(e) for any c e fco, o"].

(b) The values of the ftnctiou /(r) are tabulated bclovl:

x 0 0.5 1,5 2.0

I 0.500000 0.824361 2.240845 3.694528

Obtain a iinear Interpolatioo polynomial and compute /(0.75) and ,

Obtain a second order interpolation polynourial ard conpute /(0_7t

With the usual notations, show that the error in the ilterpolation
is given by

E(,r) - (,". ..o)(r - r,)...'(r ,,")it'-"1j.'.
(n + lll

tt llt'+t)(r)l ! M in [x", r"l, obtain ]:ourds on the errors in.

(6) and (c).

k)

(d)



4. Suppose you are required to conpute

t6. r=J"t?M.r

(a) Describe the Ilapezoidal method to compute the value of f
and derive a formula for the erro!. State the conditions that I
should satisfy in order to.apply TYapezoidal rule.

(b) With the usual notations, the Simpson's rule is given bv

!@a, =! (ti t+4lt-!i,r nln5y'-r1a,1. 4, e l.rr ,..

Obtain the cornposite Simpson,s rule and show that the composite

error is
l

-1in,ta(a - a)y(r,)161. { c'o.fr1.

(c) Describe Gauss Elimination with scaled partial pivoiiDg. Use

the following systera to ill strate your au6wer.
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