
M ath370Fall98

Quiz4 N um ericalAnalysis

N am e:

Date: Friday O ctober9
Tim eBegun: Ron Buckm ire
Tim eEnded:

Topic:Root-Finding Algorithm s

Theideabehind thisquizisforyou to apply yourknow ledgeofthestandard rootfinding techniquesto
anew m ethod.Thisisatestofapplying know ledgeto dealw ith anew situation.

Instructions:

1.Once you open the quiz,you have asm uch tim e asyou need to com plete it,butrecord
yourstarttim eand end tim eatthetop ofthissheet.

2.You m ay usethebook orany ofyourclassnotes.You m ustw ork alone.

3.Ifyou useyourow n paper,pleasestapleitto thequizbeforecom ing to class.Ifyou don’t
haveastapler,buy one.

4.A ftercom pleting the quiz,sign the pledge below stating on yourhonor thatyou have
adhered to theserules.

5.Yoursolutions m usthave enough details such thatan im partialobservercan read your
w ork and determ ineH OW you cam eup w ith yoursolution.

6.Relax and enjoy...

7.This quiz is due on W ednesday O ctober 14,in class. N O LATE QUIZZES W ILL BE
ACCEPTED.

Pledge:I, ,pledgem y honorasa hum an being and Occidentalstu-
dent,thatIhavefollow ed alltherulesaboveto theletterand in spirit.



M ath 370Fall1998 Quiz4EXPLAIN YO UR AN SW ERS

1.Consider a new m ethod offinding a rootofan equation,called The Lazy N ew ton or
“Fixed Slope” m ethod. Thisissim ilarto N ew ton’sM ethod exceptthatinstead oftaking
the derivative atEVERY step,onecom putesthederivative onceatthepointofthe initial
guessp0 and usesonly thatderivativein everysubsequentiteration.

Thegeneralform ulafortheLazy N ew ton m ethod is:xn+1 = xn �
f(xn)

f 0(x0)

(a) [6 pts]Indicate on the graph ofthe function f(x) = x3 � 4 below w hatthe firstfew
approxim ationsto theroot,p1; p2; p3 w illlook like,using theLazy N ew ton m ethod,given
thatp0 = 4: M akesureyou indicatehow you com puted p1,p2 and p3.
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(H IN T:Thinkaboutw hatapproxim ationsN ew ton’sM ethodw ould produceandthenthink
abouthow Lazy N ew ton’sM ethod w ould bedifferent.)

(b) [2 pts]TreatThe Lazy N ew ton m ethod as justany old Picard Iteration. For the given
function off(x) = x3 � 4 w ith p0 = � w hatis the iterative function g(x) forthe Lazy
N ew ton m ethod?

(c) [2pts]Ifyou aretold thattheinitialguessisp0 = � deriveacondition on � forw hich you
are confidentthatthe Lazy N ew ton m ethod w illconverge.(H IN T:w hatisthecondition
on g forw hich you know Picard Iteration w illalw aysconverge?)


