MMAT El120 TOPT(_S in Gcome_fn%

\_ecture q
e Cg\lc\y.s ( Cont’d)

Recl thot o T el , thee ce 3 ‘:osst\.b. Coses -

® 1 fas 1 fixed Vt FG.D and 4L Lixed ?g:n-t_, ?*G. C\D.
@ T Aas 2 Bixed \>‘€s on D .

A T Hes 4 Hixed gt on M,

\1\’2_ now examing these 3 cases in wmore dsk\.

(Mee p, ¢

o A
Co&&@ T faos 2 Hixed P‘ts Fé\D and F*Q-Q\\D \-::'tgébb
Let Sel ‘oe_ a trensformation gt SC‘:) =o.

Then SCF‘)=O*=<’0, (e.g, we con Tokal SC-E)=‘—Z_;FE>



Now, R==S°T°Sﬂ\€\-\, so RED)=3D ond Tt Lixes 0 ond oo
= R $ a (otakion aond

e T T an e_\\t?‘ﬁc., YronsSormotion
Ne_ Con A"aw +\\9. %b\\okﬂﬂ% Concl\sions °

e The Statner cirdes oF the At bind woet. e and ‘? are_
'gmg?&r\:o\'\c. s'tra‘\%\\t \nes ( ?aSsif\ca_ Hhrw ' and ?-x )

* The unt cicde D T o Stoner circde. of the 2ad kind
W.et. P oand pr.

* Other Stoner cirdes of e 2ad kind (or cicdes of A?o\\oﬂiws)
e ‘Qwa?su—\og\k_ cirelas



hd _l'\r\c. ta O\r\S“'bﬂMaﬁor\ T rotates Po?nfs arownd T c\‘rc,\zs a@
Apellonius Cleatine o circlar wmstion obok tha fixed gL p.

For this Ceason, we col U a ‘e\vaf&r\oo\tc. votation,

D

‘e\\%?&r\::\'\'c_

C.Trc_\ﬂ.s



Con\JL\’Se\bé, let CT<D be anvy ‘e\%‘:u—\oo\ic_ ciecde . Then

e ‘Q‘a-ln]\v& of cirdas Fuvu\diw\a\f Te both C aond D

S o 'eam'\\‘% K Stotnee cirdles sf e Ast kind  woet. P and ?*
for some eE ©. (Exercise.)

\c\,c coll FGD 'k‘\q,v_ CentaYX o‘" C ond tha Staine~ cieles o‘?
e At kind  are called the diameters oF .

Co@z@‘ T faos 2 distinct  Hixed P‘ts B- ae,e D .

ln this cese, constder S(z)=?{:‘%_ and R=5S°-T-3" Let L=SED).

Stace. TGRD) =3D, e dhove RUDI=L, so R is a Hhomsthetic

Trensformation and T ©® o 3\~3\><r‘oo\‘\c transformation. Then

e The unt cicde. D © a Stoiner c,trc,\L of the 1st ki~d
wW.et, p and %



e Other Stoiner cirdes of B 15t kind consist of
— the ‘Q\va?&(“Oo\?C S'\'('a-ts‘h‘t \ir\.z_ ?o.ss?f\oé_ t\w ? ana °6 , and
— e ‘ané?zrc_ugc\b Fassir\o} thew ? ana OS

* Steiner cirdes of thae 2nd knd (or cicdes ol Apolonins) are
m.,cmax\.% —Qx.aezr‘:m—a\\n.\ ‘e\ng\azr'\oo\\“(_ S‘\T‘aigt \ires

‘Q’\\af&f‘Cﬁc&Q}
oxis ot trons\ation




Conuarse_\»a , T% C s a &3?¢a3<-\°-. Then YW inkarsecks QD
at 2 gks, sawy P AN % -

Then Steiner ctrcdas of thwae 1st ed  w.ex, e ond %

tndide C, 3D and Tt &a?w\oo\?c S'('f'a'dg\t a2 thew P and %

K turns ok that the 4\‘3?«\% e Atstanc from o ft— on C 5
e ‘e\.a?u'\ao\k_ S'('r‘a'\?\;\t a8 o onstant (e, \‘f\é&_F‘K o ?'t.)

For thic reason, 'ng\urcscb.s oo cA\led ca\uc.c&?s‘(ant cueves,
The \ma?u\oo\(c ternslormetion | woves pts a\onea_ o

e_o(uio\Ts'km‘t oxXves , so & s cal\d a ‘Q\Q?U\DO\ v trantation
The vu\'\cbud- ‘e\\a?&f'\:'a\Tc steas 3\4\‘&, \\ne thew P and 3 s called

e axie ot teans\ ation |



Cas&@‘ 1 Q\as 1 $ixed P‘t Fégb.
-T\'\Cn T S a Fara‘oo\fc, 'f'r‘ar\s{:'omxﬁav\_

d 'T\ne. '(_AM'l\va_ o% &%V&r\’elk’ S'("r'ai%\nt \tAes Fmssh\aé 'H/\fu\. f
1S a ’Gam‘((g o‘Q J.n.?o.:\zro:tn. Stine circ\es Mm‘fun“vs 'tod\g-u\t ok .‘>

¢ The ?q—?ma\"W\“ "LAM.\\V& & A.n.?mwtn. Stoines circles  includas
't\r\z_ waTt C?("C&JL Q\D ANd & {‘ﬁl\f\i\a o'e ’e‘\D('DC.SCLLS w\/\:c\r\
share the dual pL ?ébb.

T voues Fts a\\m\ca the ‘e\omo.:)o\.v.l, _\—\/\Q_ «0\.3‘;¢\pelr¢ S'("r'ai?_\ﬂt \tAes



thru ? ove coallad to Adicmeters ot thae '?r\oc-oc_‘:)c\f.s and

‘e\o('bctgcw




S ULN'\W\Ag?

@O A '(’mafg.—-\aol:c cirde 1§ a cnrr trawd ok ‘o\/é o Pt
S\Aoj ect. to an e_\\:‘:-t\‘c_ transformetion (o ‘e\%?gs-\oo\.'fc_ ~ototion )
¢ Stoinee circle of 2nd kind Wt thae ixed QTS peD X ?“eC\lb_

@ A '?mafzrogcky_ Y a cwrve trawd ok ‘o-«é o Pt
S\Aoj ect to o Qwa?u\os\?c_ transtormetion (or ‘e'\tlé?u‘\oo\.'\'c. transletion)
¢— Stoinec cirdle of Ast kind weet, thae Gixed ots ?,a&e'éb.

® A 'enof'ooﬁou- & a awre trawd ok \ové o Pt

S\/Jo:) ect. to o Fa\"a\L)o\Tc traansfonetion ( o Fac—ai\g.\ A'\s\,\a.c.o_mmt)
< o\e.tjmwu Steinesr cirdka Farrené.tw\au- <o the 'Q\.,&‘,g—k,c\tg
S'tfa?g\nt_ \ines \”‘S‘“”\"} thean the fixed (4D gt pe€ P\



§_H_\%?£\°°\T<— kr_\%‘th

M P\ CPo«‘am’-‘('n‘c) cwurve }/ in D descnbed as

Dk

Z2() = x(t) + igle), € Carb )
s called swoothh %) and ‘3(13 ace dfecentiollo .

\n the ‘?’“sf < \9\9"\*— ID '\'k\IL \er\cé_‘t\r\ o{‘ o Swocthh
curve Y wrth Pammn_tnz-e:ho(\ z2(t) = x(t)-\--;.g(;‘) teCs,b)

\g %\JU\ \o
‘g l(\x) S— S | 2\

= \;.ztﬂ\z

whese 2'(_'t) = x'()+ iva_’(t).



De{' \_c‘t Z., ,ZLéD \><_ Two Fo“\r\‘ts A T %\vé?er\oo\k. F\GJ\L
T\'\e_ Atstance ‘Q‘me 2, o B, ¢ defSned \ovA_
C\C-Z\,z?a.) = ,Q (‘e\\z?r.r\oo\-\t Stc-alﬂ\t \ing S(_%w\m‘t Lbetween =, and 2:.)

Reks (1) 2(¥) =0 &ue oy e X
() 2o\t = [+ \gcn‘ At s the usw=s\ znu3rma o
Euc\tdean \zr\oaﬂ’\ .

T\/\M Fo( o.nu} '\'MAS‘GM‘N\%'\';OI\ Té\"\ and Mdé_ S'W\'oSt\/\ Cu.ou KCD,
we faove LT = LY. \A sther Words



_Pi-.' Wit w:TC:a} = C1e-—\z——29é-) whee Z2,€eD and GGRJ ond

X as zl) = X(t)-l-ita(‘t). T™hen TX) s deschibed as

= — 0 2 —-2.
wit) =T(20) = e = =

= w ( 't) 9 (\ \?9\1) Zl(t)

(\ - 2 Ct))
—s W'l l R el 1
—> | — \w(_n\z | - \ 2(t) ~2, \‘)_ “"Eo?('t)\l \2 (.t)\
| — Z.2()
| - R \* , \2/(6))
= = =120 =
[\=Z.20)] = \=2(0)- 2.\ \2 ) \—\2(H\

since l-Z2@)\% 20 -2 = (1-RA* Y(\-\2(0\1),

b /
— Wt — _2O 4 =
= l(T(Y)) = 2 Sc\ -\—_—‘—H—(t)—\fdt. = ZS“ \_\?('t)\,_ L = ,Q(X) #



