
Test2 : N um e ricalA nalysis

Math 37 0 Monday N ove m be r 2 0,2 000
N am e :

Dir e ctions: R e adall3 (thr e e )p roble m s r̄stbe fo r e answ e ring any
ofthe m .T hisisa one hour,op e n-notes,op e n bo ok,test.You have 90
m inutesto com p lete it.You m ustshow allr ele vantwork to sup p o rt
your answ e rs.Use com p lete E nglish se nte ncesandindicate your n̄al
answ e r fr o m your \scratch w o rk."

N o. Sco r e Maxim um
1 2 0
2 50
3 30

Total 100
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1.[2 0 pointstotal.]Inte r p olation.
T he following data isusedin Q uestion 1and2 .

i x i yi
0 -1 1/2
1 0 1
2 1 2

B esidesLagrange Inte rp olating Polynom ialsthe r e a r e m any othe r typ esofbasisfunc-
tionsw hich can be usedto form inte rp olating p olynom ials. Conside r the N e w ton
Inte rp olating Polynom ial,N (x ).Ithasthe for m

N (x )= a0+ a1(x ¡ x 0)+ a2(x ¡ x 0)(x ¡ x 1)+ a3(x ¡ x 0)(x ¡ x 1)(x ¡ x 2)+ :::

(a)[3 pts]For the give n data,w rite dow n the ge ne ralN ewton inte rp olating Polyno m ial
ofdegre e 2 .

(b)[15 pts]For the give n data,̄ ndthe se conddegre e N e wton inte rp olating Polyno m ial
N (x ).

(c)[2 pts]R e call,the for m ofthe Lagrange Inte rp olation Polyno m ial(from Q uiz9)
wasL(x )= y0L 2 ;0(x )+ y1L 2 ;1(x )+ y2 L 2 ;2(x )= 1+ 3

4x +
1
4x

2.How isL(x )relatedto
N (x )?
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2 .[40 pts.total]A p p r oxim ation The o r y.
T hisp roble m involveschoosing the curve ofbest t̄for the give n data fro m (1).The

choicesa r e betw e e n y= ax + bandy=
1

cx + d
.

(a)[10 pts]Com p ute the value ofaw hich m inim izesthe le astsq uar e e r r o r betw e e n
y= ax + bandthe give n data.

(HIN T : Do notuse any decim alap p roxim ationsoffractionsor logarithm s.)

(b)[10 pts]Com p ute the value ofbw hich m inim izesthe le astsq uar e e r r o r betw e e n
y= ax + bandthe give n data.
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(c)[4pts]Conve rtthe fo r m ofthe e q uation fro m a non-line a r fo r m to a line ar fo r m ;

thatisfrom y=
1

cx + d
to Y = AX + B.W rite dow n relationship sbetw e e n y;x ;c;d

andY;X;A ;B,resp e ctively.

(d)[10 pts]Co m p ute the value ofA w hich m inim izesthe le astsq ua re e r r o r betw e e n
Y = AX + B andthe give n data.

(b)[10 pts]Com p ute the value ofB w hich m inim izesthe le astsq uar e e r r o r betw e e n
Y = AX + B andthe give n data.

(e)[6 pts]W hich curve ofbest t̄w ouldyou choose to ap p roxim ate the data? W hy?
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3.[30 pts.total]Syste m sofE q uations.
Use N e wton'sMethodwith an initialguessof~x 0 = (0;0;0)T and n̄dtwo ap p roxim a-
tions,~x 1 and~x 2 to the e xactsolution to ~f(~x )= 0,whe re

~f(~x )=

0
BBBBBB@

f1(x ;y;z)

f2(x ;y;z)

f3(x ;y;z)

1
CCCCCCA
=

0
BBBBBB@

¡2 x + x yz+ 1

2y+ x y+ yz¡ 4

¡4z+ y2 + 3

1
CCCCCCA
:

Use N e wton'sMethodwith an initialguessof~x 0 = (0;0;0)T and n̄dan ap p roxim a-
tion,~x 1to the e xactsolution to ~f(~x )= 0.

(a)[10 pts]Com p ute the jacobian m atrix.
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(b)[10 pts]Use N e wton'sMethodto n̄dyour r̄stap p roxim ation,~x 1

(d)[5 pts]Show thatthe ve ctor ~r= (1;1;1)T isthe ro otof~f(~x )

(e)[5 pts]E valuate jj~x 1¡~rjj1,jj~x 1¡~rjj2 andjj~x 1¡~rjj1 .Do you conside r your solution
\conve rged"? W hattole rance w ouldyou have to use to conside r ~x 1 a re asonable
ap p roxim ation to ~r?
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