Math 4441  August 24, 2022

LAST TIME
‘{Rajw\ar, Pa(@me/—k.zd cucves a.vw( ""Lte,ir

e Qav anete: %D\H oNS

o (e joql : O)ﬂon/\e,‘l‘ffc (AT (ants
TODAY
£ Tﬂnﬁfrﬂ’ Ve ctors aOs a jQOMQ;\*"((_
NV Art ant .

, @((C LQY\j‘k’L\ AS O\ j@OW\e;\Tl'C | N\NAariont




(Re,ca\\ ’CFDW\ Vi el

A j@OW\eA‘iC invaciant o‘c A (ejwta.r/ f‘”‘«me‘l’n’iee{
=

Cutve A 1S g Mathematical %U\M*ﬂj L"’L‘“ol\

D\,OESY\‘\' C/\/\N\ja u5\"\6ﬂ we Fef la—ca, _ps( UJ;'\’\’\ Q.
Copacametrization o 09

SD WC\H USe ’\’Le. ‘CV\Y\C,'L{M FO_Z «-’\\0 S"{"bkolj
SR /}:daj Bhis

/

we want our Cﬂ\\cwtahms Yo work L F, oo,



s

[ JLV\C\ an'l‘ \[Q,C,'l'UrS a s %%me’l‘ﬂ‘c (/LV&(‘(‘QA‘("_;

—H\e, L\'cs-\- zuw\H"] e CO"'\PUATA ‘pfnm o Curve
’& L‘E) LORS ‘l’L‘L "l-aV\juvl‘ Vﬁd‘af, L&+’s Convince

D»LCSe,(\IaS «]—oncl- "'Lis I's N()T O j@omc"*rfg_ .*,\\A.

Saj H\D\Jr ;(U\) s & re(\)aravﬂdﬁ%qﬂw\ O_p
3( L’t) —T\ku\ ﬁ(m) = (d o j)é‘/\) S5

J

Z’(M): _&((j(w))- ﬁ/(ux) ‘
The tangent veches only makch if gl =2




_-H\e. \0&5 C rz;Uem Xy +L\a+ 'l‘MVe,r.s:/\ ”H’\a Same
(Ve 1N (P\ &‘\‘ a A«C—QeremF 9(401 wc“ j:ve K

at Q—C&( &r\"' ~\—omjer\+ Vadnr.
TO '(li)( ‘H\‘S, Congider:

TLL Cw\l-l—) -‘-ﬂvxjer\‘l‘ \/QCl‘B" Q’eu O'C A rejvtla,r
curve —at‘t) s the \I.V.-C. OQ&QCAQO' LJ

é

o FORRE I




O( - (Q/L) Y, 122
+.,¢ (a D By 7 |
/&: TR _},ﬂs e l"ne Q;m(/a)
98

el
L Ll
() = o te) + AT (o)




(F’CO“OOS;-L{m_TL\e— ‘&V\l'* "\\ﬂnjen‘\' VCC,‘l-ur O"p a re‘jwl«»r Curve
le o 3&0\#\6‘\*\‘; iA\IAriaV\‘\‘/ b\f "l'*o ac S[‘DY\/ aho! +1'u«5

‘\'\/\L ’\‘M3m+ \u‘ ne S O jﬁome;lﬂ'c iNVariant,

('Prbb.‘t) G"’e"’\ A rejwar Fﬂ(amejl" %ﬁa( Curve
(Q L> _)(-P\ %r\al A (6‘901,(4)'/[@:"\’»%« 6\

g (e, d) = (a,b), Consider Bi= Xog. We
Need '\“D C,\L\ack Hat

T, o) = £ ()




wi\(la &lreaﬁ ComeJwJ E/(Ib\) ’Lw(a]:
Pl = (oo9)ln) = X (gt)]) o)

Fr“om 'H\is w See -H\oﬂ'




Sif\Ce, \2(‘7(%3) ('«) 0% gy S B Wy
m (/e_o?tglu))\ e i (/(ﬂ(“)\'

—
—

l ()

R

T o



A

EXR"V‘QD'&]- FN ﬁVlJ r@PﬂFQm&"l‘ﬂ'%aJﬁ'M

9:(cd) — (o,2m),
”\/\’\L Curve
A= (cos( 30 sin(gtw) o)

will L\A\Ie_ image, 6@:&&1 +» ’\’L\a unit c(rcle

if\ ’H"L ")("‘/PlﬁLV\Q C@A’\-\—ereal ﬂ‘(' "’LQ orl‘J\\q

Letc compde T 1) <t (=1, 0, 0)

)= (’ () sin(g0), §'teeslyia), o)



e b

k)

()= (’ () sin(g0), §'teeslyia), o)
\_&| (Jc)\l: (’7‘&)5 sia (90) + (jl(wl st )
= (g'te) — Ruil=lyel

i oA Le)
1 (&)
= 3%’&) (- Sina (j (+) )/ Cos (j l—t))/ o )

- + 1.(.,;.»\ (9 (1) Cos (g (0), o)



A(C \ZY\LVH\

A fjooo( H\mj 4‘0 o(egne N & j&ammlf]

(ourse 1< ]enj‘H«.

Given A rejw\m Curve ?&‘- C%,I) i (IEZ and
. Closed subinterval [ b)) C(”I) +he  arc

\QV\B}\/\'\ -C —\"l\e Curve S‘e.jmenjr 0( E‘ ES ’—;P\
o ghuen by fl ()|t




?CD‘POSl“lﬂ'Dﬂ . ATC ‘eY\j‘H’\ et 3-@0”\3‘#\'; fﬂ\/drl'ﬂfn'l‘

o“' Cucve Sej ments
C‘P(Obg'> \/\}Q‘]\ ?f Ne ’H'\\'.s- lﬂj "'\A licrjx
. (egm\aur Curve Seg. '2( .‘ [Q,L—J —¥D22 ;
. VQ(UW@ W\ejﬁ%o\-‘w’m j : [c/ o[] — [ﬂ,£]
@’\A C\«\e,c‘éif\j Mok
A L
\(&033'("\)\AU\ = j\zzll—t)\”('t

C A

r\

\



— on

+D 0( iy
‘pﬁ)w\ (ks

A sE

The ar

R
) %LS ‘I_'IC}W',_PM ; OL 'b
\L s make a ¢
e

9’(“\) a[ux
=5 (e (d) ]/3
W= -b:j
e, YR
=3

]
Y\S_ev\Se ;
Y\‘\‘*a‘ S OM Nno

\N S e

H/\;S Co

{(w) s nevee

31(%3 >0 K 3 e
O

osSe s . /(%) s

Ros e j




g (d)

3() g A

RQ&J Rem&rk R b Nl“us no—Les\’



Ace lengbh pacametrizations

03\ %mmjrﬂj IS A j@ome;lfic A e s

0(\\‘3 |S\' (‘\‘ AOanLL Cll\am:,e, (/LV\J&( rﬂgfar‘o\me:pi%w(-{en.

Eu,‘l' e ahan(/:j -]~D CL&Q\,( JE everj _,_\.ma

e o\ag‘/\a a. New iavariant.

go\u\\-%ef\l Onlj olej-\\'r\g ‘\f\\mrmn\x L \.U\A"S‘feeof

(rves (i.e./ those  with l;i(('t)\;ﬁ' >




S-; _\/LQ— S-\-e‘J ‘Cb CO;’VL w ’j A j&om-e:l‘ﬂc l/\\/Qr\Qr\‘l“
of— QAN arlo "‘faije maCu(ve X Are ("H‘LO\*&"—’CQ’/j)

@ Regoumme)riu So Ahad we have  unck Sfeul.

@ CDMPWLQ- ‘H’\e, inVariant ‘Qy cu\('-L—S‘/pg@(’

Cunvves.

-Eh Ef&c.’\“lﬁce.j @ Can L;Q_ Zou‘-le MQ,SS‘]' \/\/{_

Call O un;‘\”gfee_ol F@faMeJ%’aa#w\ 6702(

on  aC \QV\S-\/\'\ @armof\ﬂ‘%mha«.




’Alqor ”\ ‘tsf fpﬁfamdﬁf%m L'—/ Aarc /envz,—l-l\
® Cl‘oose_ an nthal *‘*”‘?— —l:oé (a, L)

@DQ‘QAQ 20 \QV\‘?A’L\ ‘C«w\c,—l—[w\
‘E ~S
S = ki) —'-f 13 @)\ Ja
to

@ CGY“EW (B ¥\\¢ InVerse 010 \,\;
e j(c) = \,:\(s)

@_DQ:Cne ‘\'Xv\e_ new ?Q(amefl‘f‘%q‘l‘ion:?(s) i‘:(g“j)(‘)



P@M&Lr\és

'F(‘DW\ NowJ on, uJe,[“ MSWQ”:-] ASSuMe OUV

C/Ubf\leé ax e ULV\"JF— sFeeA.

PUJ ’H\e, Statement mLo( 07030'(2 OWC TAm )-/‘/
of Willis! notes (Really oo +his!)

"\’\Qfﬂls a, \/\e,\lz(:«' L«cﬂ"t-c Z(S) s a

Uun i’\ = S(e.wl Cu( Ve > ‘H\&n
oy



