Homework #2 bue: Friday Februaryl5
Math 471

1. Considetthebisectionmethodwhichbracletsarootr of f(x) = 0with aninitial interval of [a,, b,
andc, = (an+bn)/2. Givene > 0, find N suchthat|c, —r| < € for all n > N.

2. Recallthatfor asimplezeror of f: f(r) =0andf’(r) # 0, andaninitial x, choserclose enough
tor, thesequencgeneratedy

Xnp1 = Xn— :,(())((r;)) = g(Xn)

generates sequencef x,’s satisfying
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wheree, = X, —r.
Similarly, we shovedthat

g'(r)
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Shaw thatK,; = K, provided f"’(x) existson someinterval aboutr.
3. Do oneof thefollowing problems.

(a) Considetthefunction f(x) = x(x— 3)? graphedbelow.
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For theseproblemsl wantyou to print up a graphof In|e,_ | -vs-In|en|, wheree, = X, —r
which illustratesthe slopeof the relationshipverifying:
I. Newton’s methodcorvemgesquadraticallyto r = 0 for x, = 0.5
ii. Newton'smethodcorvemeslinearlytor = 3 for x; = 2.

iii. Thesecanmethodcorvergestor = 0 for x, = 0.5andx; = 0.25with orderof corvergence
approximatelyl.62.

iv. Newton’s methodadaptedor adoubleroot cornvergesquadraticallyto r = 3 for x, = 2.



(b) CardiacOutputmaybeapproximatedy Stretchingor Compressinghefunction

0.3¢

Q(t) = sin"(mt) cog(mt — @)
wheren ~ 13 (odd)and @ ~ 11/10. Figure 1 shows a graphof this functionwith n= 13 and
@ = 11/10. Onevalueof particularinterestto cardiologistds the peak-to-meafilow ratio. To
calculatethis from the approximatingfunction Q(t), you needfirst, to find the time (t*) at
which the peakoutflow occurs(t* = 0.45). Thereforewe take the derivative andsetit equalto
zero.We wantto know wheredoes
Q'(t) = mrsin™(nt) [n cog 7it) cog(mt — @) — sin(71t) sin(mt — @)] = 0

Sincethefirst factorof QY(t) = 0 att = 0 andt = 1 we really wantto find where

f(t) = n coqmnt)coq it — ¢) — sin(mt) sin(rt — ) =0

andspecificallyfind the zeroneart = 0.45.
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Figurel: Q(t) Figure2: Q'(t)

Your Assignment: Useary root finding techniqueto fill in the chartsbelow, using4 decimal
placesn yourapproximationgor t*. Note: It is possiblethatyourvaluesof t* will beconstant
down acolumn.

forn=13 for ¢ = /10
@ t* n t*
m/12 9
/10 11
/8 13
/6 15




