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nswer all questions Time: Two hortrs

Write tire suitable forrn of &n5r n6t-r.ro number ,: 
', 

where F represetti:s tbt:

set of all floating point numbers, and identify the terms involved.

Define the relative round-off error) and explain with an illustrabirre e,'l:rrrlple.

Find the absolute ancl lelative errors if the computed answer of the exacl, .,':tlr-ie

Ql (u)

(b)

(cl

10.147 is 10.159.

(d) A function f (r): 13 -3r2 l3r - 1 is rearranged in a nested fortLt given

g(r):[(z-3)r+3]r-1.

Find f (2.I9) and 9(2.19) using 3-digit rounding. If the true value of l(r) and

g(r) at r:2.19 is 1.685159, cotnpare the errols, and state the siqnificance of"

this problem.

Q2. (u) (i) Let r:g(n)beanarl'angementof anequation f(r):0,whii:h1,at'it:olri

o in the intervel L suppose that g'(z) exists ancl is continuor;s in 1 such

tha,t

lg'Q)l < /r { 1. Vr € 1.

'l-- 
.

i.,' \,

where 0 < h < 1.

Prove that for any giveu rs, the sequence {r,}, ,':0, 1,2

r,+1 : g(r,.)

I
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converges to the root a' ancl such a is unique'

(ii)FollowingiterativeformuiasaTeproposedtofinclarealrootoftlreequation

f('):13+r'-1-0'usingtheiterativemethodgivenin(i)'

Ir*1

rr*7 : \- t'
'r

Check the applicability of iterative equations (1) and (2)

real root of /(r)'

(b)DerivetheNewton-RaphsonmethodusingTayiorseriesorotherwise.

Carryoutfouriterationstofindtr,cortectto4-clecimalpoints,suclrthat

f(*):ra-5:0

with an initial estimate frs:2' 
i

Q3.(a)Writedownthedivideddifferencetablefore"usingthevaluejs

re'
0.0 1'00000

0.4 t'49182

0'9 2'45960

1'5 4'48169

1.8 6'04965'

Estimate e1'2, cortect to  -decimal piaces' using seconci ancl third degree inbet-

polationpoiynomials.lftheexactvalueofe|.2is3'320l,whichirrterpolation

poiynomial gives the better estimate? Justify your- answer'

(b)UsetlreConrpositeTrapezitrmrulewith2,4ancl8sub-irrtervalstoestimate

the integral f2,/ I: J, 
e'dr'

Iftheexactvalueoflis4.6T0Tg,tabulatetheerrorineachcase'whatcan

you say about the accuracy with respect to step size?

(1)

(2)

in finding the
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Q4. (a) Solve the systsm of equations

4nr+4rr+rsl4ra

2r1*5rt+7re+4rq

1011*Snz-Srs

-2rr-2r2*rs-3ra

using the Gaussian elimination.

(b) Soive the system of equations

1611-4rz+4rz

-4rt+5rz*3rs
4rt+3rz+14rs
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r,vith rounding correct

: o and ,50) :0.

24
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by applying the Jacobi iteration (complete 3 iterations

to 4-decimal points) using the initial guess ,lo) : 0,rf,)


