
-[sn

btor
["n
h"
fr€s
B
h

,-
§m
Ft

St"
Fó"
bof
h*
, for
;8,
F*
,&e
fug'

ts-2)
,.,

lbre
Ë.

I:

[s)

BE(-

3.3. Case Study: lterated Maps

Figure 3.11: ,4 polygonal approrimation to the curue C ulti,ch, i,s the graph
of f on th,e interual la,bl.

(b) Have Í,a,b, and ly' as input to your procedure and the approximating
length AL(Í) as output. Also have your procedure plot the approxi-
mating polygon and the graph of / in the same picture.

(c) Test your procedure with Í(n) : 4rf 3 on [0,3], for which you know the
exact length. Does your procedure give the exact ansrrer for any choice
of I/? Why?

(d) Use your procedure to approximate the length of the curve that is the
graph of Í(r): r"o"'for r €1L,15]. Use I[:10,20,50,100 and any
other valtes you feel are appropriate. How large does Iy' have to be
before the gràphs of / and the approximating polygon with N sides are
indiscernible?

(e) Do (d) again but now with /(r) = 13 f 6+llQr) on the interval [0.1, 2].

(f) Show that trquation (3.3) can be written as

d(Q*t,Q): A*e (3.4)

65L

and use this to argue that the exact lengthq._of the curve which is the
graph of / on fo, b] is:

7b

L(Í) : I ít + (f '(r))2 dr.
Ja

(3.5)

(S) Use Formula (3.5) to find the exact lengths of the curves that are the
graphs of the functions in parts (d) and (e)' For (d) you will have to
use Maple (so the answer is only a good approxirnation), but for (e) do

the work by hand (turn in your work).
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