A J-d’?'\'\

Jed C ke bounded , continuoss cucde
c=cCt) , adpseh,

Subdivide the closed interval [a,bl inton

subintevals by points

a = toek b2 - <ta- <Basb
The poitds ;= « (i), (0 <ien) subdivide
C Into A arcs. [ we use the cord (ena"h
\r, = f.'-\\ 28 an apffow‘mal«'on to the arc
leyth belween r; and ¢, ther the sm

Sa = 2 Lei =i \| approximates the
= lorgin of- C by
the length of a poldgonal line.
3> C is reckfiable if there exisls @ conslagl
R sudh Yhat sn < K for every n and
evef} Jdwice of— the gom‘n’rs bi . We will
call this smallest i< the leggth oF C ad



denote i\ \73. S.
det .Abi = 4 -t and A\'; = =-FiLh Then
Sa @ be writlen in the form
Ar,
on = ﬁ \ 'A_:.—l As;

1=

ﬁ—\ m\’ Ct) Ms a oontinuous derivalive. u(b)

S= fmSa= Sl \th—_S\vcv)\M-, S@(\:)d\:
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\f sW) dewiss the arc \en%‘r\n of- +tnad
rary o} C CDROSfa\JMS, to parameder
Jabes in [a,t]) +hey

b
4 | d =O
dt 7= ég e.(z) d< (t)

S that the arc ‘enﬁﬂn element for C is
%iuen ‘0}

ds = oW)db= ‘%}_ rd;)\ dt

The leag’h of C is the u\+o3ra] of Jhete
arc \eo\yf\n e\emat{s we wrile

Sdg 10\3“\ ef- Q = 5 0-07)4-‘7

&uera\ fatm\uar E;rmu\as .fgr arc (el?'h fo\low
from the bove Formula by aSing, specif ic
@ @metn2ations o} curvas.

@



F=xi+J@AF  so v=i+ F ()] ad
ds - l-&({'(x))l dx

Qo\ar curvqs) C ='2(6) can be calt‘ulajra‘.
from Ane parameirizadion
c(9) :g,(e\cas 04 + 3(6\ sind J

ds - ! §(o))+ (g@)* de

Piecewse Smeoth Curves

A- parameltic curve Qﬂium b* ¢ =) wn
fall to be Smooth af- points where
dr/dt =0. \L there are ?em‘\re\} mMany-
such eoints, e will éwz%\ad‘ awne is
piecewise smosth.
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In this @se we eapres C as the sum of
the individoal arcs -
C=-=Ci+Co+ - + Ck

Each arc Ci an wawve ifs own paramelrizdin
c=(t) , (ai < Feb))

where y; = dry /d6+0 Jor ai<te); -

The Yact that Ciy west begin at- the

eoint where Ci ends requires the condiliong
Ciot @4y ) =0i(b) Jor Lence-dl

1} also 6, (b,) =i @) ;then 0 is aclased
eiecewise smooth curve
Tae lef\gﬂr\ of a giccewise smooth cucue
C-=C "'C,_*" -+ C s the sumo-‘l-\h?

le«jﬁns of ik wneoc::n-\-w arcs -
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The Arc- J-a\g,ﬂ\ Parametrization
The po:l-k'bl\ \cg,{or e‘: an arbijr\‘al‘} pot‘n\- P
on the curve can be spect'ft‘eé as a funclion
of the arc legth s d‘m? the curve from
the inihal point Py to P,

r=r(s)
This e s called an arc- \Qlia“\ param etrization
or inYrinsic paramedriaatin ol the curve.
Sice ds = oA for any parametrization
r=rC%) , {or He are leyith pvamelrizin
we have ds=06-(G6)ds . Thus sls\=4,
ilel\‘\c'ca“j, J a curve 'arame“ri'z;al in +eems o?
arc length s traced at wnit geed.
Suptose that a curve is specilied in fems
of an arbilrary pacameler b. If- the ac
\eua)f‘n over a parameter (nter~ial (1o, b)) S



