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MT2O5 & 208 _, MAiTHEMATICAL METHODS ',

& NUMERICAL ANALYSE

me: Two hours,

wer only four questions selecting lyq from each section.

SECTION A

ir,t.q.turntattcl,l, l,rotl{oo s

i. lVrile the translormation equautions lbr the lbllorving tensor.s.

A:io, B;jo, C^^.
, )-p A..3

jt.,l(p.:,")fi" = Cj, rvhere Bf, is arr ar.birlar.l.Nensor;rncl Cj a tcnsor., thc,n
ve lhat A(p,4, r') is a tensor.

ind the covar.iant and cortr.avadalllt colllpotlenls of a Lensor
Ldinites 

^(p,/,.:) 
il its covariant compouenLs in r-ecLarrgular

y,2y - z2 . t:2.

in cylindtical co-
co-olditrales ale

ne Lhr: lbllowing:

Cluistollr:1 syrrrbols ol lilsl. ald scrr;rcl liirrrl.
(irxx[:sir:s



Irlotc 1 lre fi;l'lorvirrg:

i. hrrl.rl = [,/7,.r1,

ri. l;, = I':,,,

iii. [/,/1.11 - ,/,. I;,,.

l iril rl,r'sclo,,,l kirrrl Lrl tlrr,

'\>,,.-.,,'

' 
^,L 

Co'< sP'")i '4
( llrrisl,,lli l syrrrl,ol in splrerical r(!or(liri;,1rs {

( 'u,

rlll,)xpla irr llrc telrn

''lil'
"Covari{nt clelivalive" as applicLl 1,o a.

ii. \\iriic llrc covaliarrl, rk:r'ival,ivr: rvil,lL lcslr:r-i lo rfrol car:h ol llrc
tLt :..

^i". /ri,, rii,,.
b) \\iilh ilrc 11sull nol.alions. plr-'vc tho lirllo*irrg:

'. 
-1tu 

= 1r,,,.,,1 11,1,,,.11

,t ,,;v _ ,rt,. r.1,,, _ q,tt,,,,

l)rrlrr,c thal. 1.1r. (orariarl rlclilalivcs t,l t,hc llrrsols !rr. 1/lr'. r\i an'2,r,,.

lrsing l.lrc colariarrl <lrrlivalivr: ol Irrr'tlic lcrrsor, l)love ljllfl :



(a) Use incluclion on r to show that tLre Flolner algotithm

Air = .r.,
l" =i,l"-r + e,Ft lor | = 1,2,

SECTION B,

N UMERICAL A NALYSTS

( 1.e21 1'u5,t...)1,; ro

., i[1]

n.

+,1"_I)+ i".

ger)ora.l.cs ?r. scqu(!r(:c (1,.) t,hat, s:rtislicr

t" = 04u * ctn Lb '* ... *,r. _. iuf r = 0,1,

Shorv also lhat

a,.r''' -,"-1.r'-' + ... -oa = l.r -01([e.r" r*lir''---..

l{ence fincl the lbllorvilg:

i. the cluotieut polylonial and rem4iuder \\,hen

t(.r') = 3r't + 5r1 + Si: t ?. + I is dcvidc'd byt +2
ii. thc Tallol series of p(r) about lhe poirrt .u = -2.

Explain rvhal is meant by

i. fixed poilt repr.c'senLai.ioll r

i'ii. Iloatilg point represenLatioD.

.1ioL basc 16, r'ould tlc uurrrLcr'1 :
i. 5 places in fixed poiot ,

ii. 5 digits in floatir,g point.

tn base 16,,-l =10,8 =tl,C =12,D: ):t.ti = I.l. 1r = 15.)

elinc tlrc teutl "rate of convergeDce,' ol dirr:ct, itetaLiolr use(l 1,o Iir r cl t lrr:
ts o1 . ny norr-linezu e,luaLiorr.

./ r Ia,b] -+ )? l>c a contirrLroLrs arrLl rlilli,rorrtiablc lLrrrcLiorr on k,.rl. Stalc
NcrlLon-liaphsorr itclaLiori to Iirrcl IIrc loots ol thc r:<lLration./(..) : O.

' tbat the or.der.ol conver.gence'ol tlrc, Ncl|Lon-ll2rphsolt nrethocl is lr!o.
lLc \crltorr liapLsou rrrc,Llod to lirrrl tlrt, rcal posjLivc loot ol thc cqLrarion
= .r'lJ - r'2 * .r' - 3 = 0 accurirLe to fl,o clecir.nal places.

Lr EstirnaLe./(2) and J(3) ]



(e) \Vhich czrses rvill tl,e Nelvton,Raphsou uretLod laill

0. (a) Let f : la,bl 
-lt 

and lel o6,:r1,...,i, bedisrirct pojnts
fundamer,tal Lagrange polypomials ls, /1, /2, . . . ,1,, lbr these
and sho\\'that the polynonial P giveu by

pt,, = r.-,,,t. ;..

the Laglalge intrpolation polynourial, irtcrpolates / aL .r.e,.r.1, r.r,

Irind the lagrange interpolatiox polyrl;rnial lbr ./(.r)
poiuts :fo:2, e1 = 2.1, 1, =;!.

(b) Use the Nervton inter.polatiol divided dilfer.errce tbr.mula to
fron thc' lbllorviug data.

Show also tlrat tLis is tLc urLiquc pollrrorrrial ol (k:grc.c irtlnost r that irrlcr.lxr_
lal( s / al. llrcsc I)oillts.

usiug the distir rct

urpplo\inate /(0.0;)

\ 0.0 0.2 0.4 0.6
f(s) t 5.0 2 r.0 ;10.0 i 1.0

I

(c) lild the

sLep-size

area, iu llie first quadrant, boLltr(lcd

- 1)(, + 5){9 - r) and l.axis b1

by Llre culvc
Lrsirrg composiLe Sinrson Lul' rvirh


