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EASTERN UNIVER,SITY, SRI LANKA

SECOND EXAMINATION IN SCIENCE (2004/2005)

FIRST SEMESTER (Jan./ Feb., 2006)

Repeat

MT 207 - NUMERICAL ANALYSIS

Answer all questions Time allorved : Two hours

1. Defino "absolute error" iLIrcl "relative error'' ol a nunlcri<irl r':rlrto

(a) Find tht scctntl Taykrr polyrromiai Pr(r) ftrr .i (:r) = c'rrrs l al;orri .r'o '= 0

i. Usc &(0.5) to apptoxillratc /(0.5). liuri an ttppcr lxrund f<rr'

l/(0.5) Pr(0.5) , rurcl conrlraLc tltis to tLe itcllttrl crtor'.

ii. Fintl a bouncl lbl orror [0.1]P2(:r)l for .r: il

.1,,' 
,,\,) ,,,,

l/(,')

.["'
/(r) r/r usir,S

iv. Find an upper bound for the euor irr part (iii)

(b) Evaluate both roots of the quadrati(: eqtillioll

r?-18'+1-0

iii. Alrproxilnate

lls accurately ass]lnri g thal ortl-v 3

(alfulal ions.

significa t figurcs (all l)o r('tlirlr{l irr rn)



2. (a) Define tlte order and the asympiotic ertor constant of the iieration

x:.+r = qQ,,J.

' ShoN tlat the orclcr ofthc Nel'1,on-Raphso:t m{'thod is 2 and as) lnl)toti( crror

. I ./"(.r)
cons[irlrl Is --.2 J'(o)

Apply Newton-Raphso method to find a Solution to it - cos ri = (l ill 1 lr"

interval [0, zr/2] that is accrlrate to within I0 4

(b) Let &(s) =lsan1a1t^-ti-. +an,ao+ 0 and let tlie sc<luent:e lx ll1' 1'"' be

defirred l,y

bo: oo

bi=tbi-r*ai,

Show thal, i,hc polytromial

P"-t(") = 1,roc"-r* Drrn-2 +... * b, r

is the quotient polyionlial and the constarlt ?),'(r) is the lenraindcr rvhcn p,,(:r:)

is divided by (r - t)

3. Let f (a) be an (n+1) times contiruously difieretrtial function of.r and /o ' ./l , , I'
are the values of /(r) at the distinct points r = Iio,11, . .:r,, respectively

(a) Obtain Newton's divided difference intqlpolatioo formula to estinrat(i tllo vAlu('

-of J(o) for any r e [r,0, r,,,].

FiDd the interpolating polynomial by Newtol's divided diflcrtflce interPolatior)

lbrmula, for the follou,iug data.

T, 1 2 3 5

,f (" ) 0 7 26 124

(b) With the usual notation, show that the error in the interpolatiorr is givell b]

1l1r(l ) S 
8

2

, , f{'*')({ )tr r"J 
(n + t)l 'E"(c) = (a - 16)(c - 11)

Henc€r show that

:

l

l



l. (o)

for the equally spaced nodcs :ur = r0 + kir. Wherc l/("+r)(t)l < ,\'/.r r lor

ru!.r1.r".

Obtain Contpositt: 'I.r'irpezoirlal rule tt, tstirrr,LI" I .ft,l,t, arr,l rl.r'ir' ' lirl

mrrla f, 'r tlre crtL-rt.

Evaluate the integral
l' ,t,
ln 7-"

usirrg Trapezoidal rule by taking ir, = 1/4. I{crrce cortrpute tlre approxirrrato

value of n.

Describe Gaussian Elirninatiou with partial pivotilg for thc solulioD ol tll('

equation

Use

(,

your ans\\'el.

(b)

AL: h

the follolving systcm to illustrate

:, l) [:r] = t,:.),'t [;./ \'/


