TeM ﬁ An ©)FE

@
ovd [ §794Lg) “4EM. ucy dpite® ) 2

Sett/ng A~ _ ”

§hw7% /N UwZ/
ex).| 4= (,gs(,tf,czn sin U 1, g U=R'

5 ‘F) ,'Fz {: Ort[anorm{ ":yume o'[ M

é‘ﬂf‘l ). 1. | Obtain J\ewl back — Mysrime.  Clrveture R

2 C%ﬂ'n};/c ’{‘ this Curvature < 8“*4*})”14 ClUrvature.
5. | Obum  Tawl: Eguaten

/‘\f 9’“’7/&4 Rﬁﬁuémy Com[/f/on

Curve o odmissble Vc}oa’ta a][ (23.1) Saflﬁ’:ks
‘S:u(.z) /\ ir-!—a)

<} ? > >tny) N 2 fulg)

Ga N e, JeeM, ueut
7%,} n /,,;5 -F ), Zu A Mz )Zmearévt i d gf
0 meﬂhlha,) }g _L, Lgy l uem { IfM (5 Sf’rarg[# Conlgx

(23.2)

§+m»9 Leae,,dm Conyl J:;r e;(f’howlf 6l\- @3.)).

‘ )’/am/mim AulN) 2= < Ng ., :E ) > for X € TM
1
2 ;Ue[pc".ra_
H (A) 3= ma%s AuM) lA Maximjze,
s 5ane. Mea’!"’é) a lm o 50y f't tochzs
e curve ot cudpsible \/e/ag_
Al th;/& Fha;

> HO): Smooth i this  cbwain

(#1:2)

[ : }«lomv;lengow og 0“2‘6'““' an ‘J:IL@’}-

MxR"
H 2= H'5i) € T*M r/&ve[ Srlwe. = 3 -din, (4-1)
H3:: ,)-iﬂT;/M il L H —dm | e (2-))

2~ 1'n.
[l *d Lid]




g:ro}mon. r vd?vmg

232.10.1. - Mo 4 A
X Gnsfrwﬂ»a_ FB- invarant | Vba_ e . (UM );c,r,,-,,‘(
Goal,) . Wrire JdcoLl %Um ' Lt‘?) }7€Z:T)\° (T°M)
Lmie). paxp HL (V) C)ef&aﬁ on ,,,,[9 g’r-fucf/ > Mariert-  nder plnanciriedion
of u.
= /1’, ) F Zg 3j(eeo“v%h njarit.  javariome o0 geion oqt Feodor
Ly H
Ry
/ng - Cuive
Pﬂmﬁ/m’ ha Y\a I-dm Awer s Hlowl et (H‘: -4“7\'»1
‘i Ty
H : Aot Faz/a the orlgh (> o )L & H(o);fl) Pl e
A S0 4o & o
4 W—?‘o (33.2)'5 J\UJ Cr A M" Iu[z)
2 {yu) d;m/e bome o] TgM (' Ato3 Lncar irdep &"T‘M 2) from Covst 4”)
. d_?ﬁ_— atp/PwHaj‘:(w (- ald?‘ﬁ €T“M)
J Strevs Co»ve;dty o§ Hg= pees
a L g <o
Gi= OLL) | repaan J
4t de, * 7 r
| 19_17' = ates (G P a8 8)
8F _
Soo det T TP L""’a;“” La Sty & s (3%—) < —dile)
- l@w—é/fmiyg IL:T%M = pA
for ehs ©, we defwe  vi= 25 Versal v on H o oot
w\fﬂa t/‘é come . /,L-'l& Jrﬂ‘l % "(]1"‘!'4 /&'7?’%4
V- Unigue Versialitfonsit. Lv $= o+ bl 5 W) PP S— FJZ Taufo(oaa[ | dhem
/ , | vestried M
= TeH > H> M\/”‘a Frame fl\‘/'l:y”H]Hi Mqt MJ&};
H = ZZ’[QZ; X, Vi 2 Vs L‘) L@/‘,W remaci
Z: € 'r;M X, eM VilVersiel . Lv. H]&Ft’ [/mﬁ«éf Horigonis], o

\)ﬁef M\n {9(,4,



direct.
d‘1'|

k) | 47 f.c M — _
o )?:?t(ij ieg-r*m > (am) H = L. ,(dﬁ)[\/,ﬁj:—f“- 2u

S 29
—) ~ \/
v L HIw= &AW - Hig) &) R J; _—
. U AN .2
B e 50 2 5

(" O Vertinky =6ker dn )
for  Jawb: &y We nesd LH. v, 1, En’\/"]rzﬁ"\é]
) ————
==V, byl =0 _c:h=R)
Maln  Thm

77'".23.)), C)_'ZNV;J‘-'- C }_‘Z,E-;l,VJ]= ~Kv

KN AeH is cilbda curvatwe 4 the sgsiem-
Feedba h iNJgrian ae ?L S dpUuriena.  comes dom LS Y ar
S vV invavimt
Ruh) | V" W’%w Ufro Sgn > k: doos net mutier  With v’ sdn(_zs_é)_

H). H > 30ix M ([°) 9= purmcienizaton 4+ pe poramgirizaton oF  Hg )
S 2 H, XM

So M om kad&mfwd Hovi xb\bil

s M: Her
ﬁ = Y+ & Fvy A=x(8.9) ¢s He Vec( ) {o8: Vert;
fo—tind ot ri U‘;::ML

gzt S Taufo[»aual I-dorm on AN(H) Z/\:(J’U

/I\
e Claim) | H* dud Cofmw = §d¥. s, /,3-35 i SlTawLaml 1 ~dorm resiricied o )4
dd wrh (BN [E38

¢ Claim rb W.ts. i;a,';‘ Y. l‘.ﬁ*‘f] iqu aé. s, L'Aas]{
0} @
Aprly drto i V Suffie 1. shew his

*
0} Y'=5 y etrjze ( equbty beamtse orignd spue vim V)

S =0 = (N, dT(2)> = « = Vel € ker
<>“39 < ?_;_,/> °© (v ggVen (cl'n:))

'I"”")\EH' (ﬁ,\,‘(?'— <§x,ﬁ-d%‘>= <§,\,—)’—L’7‘o¢<§)\,3%7

S regriaed ) ! 6: N, __pu>;)xt:u =9 Lo the above
Lol - ey
= |
—
(Sa Lo Y1) =Kt H=ws51r= <L AT>
= odw 24 by 2u
foowie = <A, Za 907 <N ’sp°
20 (= ';7<A w2 )
HA)= Const
s Y=g |




*

[ Y] =L[de.5]
v | < L2s 5‘;>: < dn(l2s),o0>=0

< Lz%s Y>= [08.45Y>1~ <8, L83y (7 Lelne ruleor Lie dai ) =
<st N Ld,,C<s Y>) = LS. [52.Y2)

A "C‘aﬂﬂﬁ)L .
<o o (?wm@)
| 57 . Y = L;((S’%)) -(57.Y> 11<$—bs',Y>= 5.Y>=.
=0 8 (8, (y-=zo (%)
=2 0.@: ﬂde S. [JOSJ{ Cp.ﬁ"w ’_j_ /\‘(H) DC&k/h/

dol & (5 1 I v3g

°WJ¢' C(mh). g %' \(a [;a;’\{] { }"m 0; H [ (lu#‘z ’I[: Cvphme)
€ \eel)4)
et o), s asly,) "gﬂrh&ﬂc bm o0 €N (M),

ool = ‘10’\5/"'435 = dOAS’ 3ceAs”
e
SALMori(7)

'Pumc L"’s‘ c)(],ds)-l- ,:FZCJJ)
A/ﬂw, i;,r OIH, ; C‘IH )}L =o (. en H, Hu Const )

AA‘-.J: o&ﬁ

a0l = Olu(H, 0= @ lul Yt ) =(doAS 3 Cins) (Yo X35 0)

= do(f+uH) NSIC)+ CS(Y+&5ZIANL [+)
= A SUIt CSL-)
Joo(reisitore P az-c

-

o.. Hz\("Cﬁ.%

Now. gble 1o OGMINB L’/—-/),\/,)

A= CHR, &)= [Y-c5 -Y'+ e &)

=~ LY, -] ~[c£; -Y’J
FrY,Ca) tl-Com e

- -y (9(9,)—(;,,“)) LY YlteX"=¢c’Y
_\(’_L'

]ao) -c;;‘ ;’%

_CC’a &

a8 @
t C'35 a8 ~ €' 3=

< Y, YT X"t Fe-Te) 3




[Y-cz5: Y+ re'ZS]-[Y X1+ (V. c'Slricss-Y]
"[C"‘" C'aa]

(Y, 59 (' 55)- ¢’ B(Y) = Y S+ Y 56 55-¥
\———\'__/
= C’th g.a&
=2 o CIYI

- > /_ / a - 0 2, . a
[c 0]7 cds¥'= (e s clpor- Yy -c ¥ 52

7 é
= - Y (o +Cf'5§"(_]
= ~Y'ta+ec Y

[ c'ap]=c' 2 -csm

Using - He Yee-e e

C:= c)— =&
H Yce cr 52

- ’ “ ’ = =3,
SCH V1= LY. YT+ X'-C' Y+ (He'-Te)2
L ] — —— C\’\/“”;”

_——

Horizonted - © & /\/m,:(
Rewll the aowt aain L;’i,\,:.] = -kv V= e

> >0

" Meed 1o shw @ ®®=O

Fem (%), €"=-s-Llst & M'==Y-bY’
. C\{,/_C,Y': ~C\(—Lc\{’—-‘c/‘(': _C\{ —‘(Lé-l'"/\[/

ol ,,J""t
4
1"' =) A 4 /
ﬁ'd u‘b'é VNFIZ»Z : \(,&7 S, 2 ds - 5 FC2AS s
/\{ \( &5 45”(&5}1 = d(9/\$”+ C’$A$/+65A$l/ ‘) - "5-—4,"
[-\[/ J - C\I"'Qci'CJY du/, 2 = JBA“LJ&A‘V*(O’*&L)SAS’

N—

S w3 =Sl S [ Iz =22
v I{: D)Wk Z’.’z Cg W;Awd'_<_> [V,lé_J ZKC;& VK

o Horj =0
- —? )
2Ny defpwy k= He'= H'e . Th oy Z
S | k:= Ble- He
KM/'). v . unljd l/f Te 467\ :) [n’,[/j;‘v]j: kv {:: AN lkrimt 1o
i[ﬂ, [H.-v1J= - KV = K(-V) choie of v .
Rak).

R . intrisle ( °"§ W on Vv Mis-’gh& Lvs=-s+bL,s)Es b imragic.



‘IZru, 2) | Ths  Curvatwe = cluviel  Corvame
To ths ed).
Q. ‘Farmbt “geedesic o M” i a Oft/-J conind Sfale
“ DB Xt Xy U4
g@ ZZW 3., 8(T)I=g
mn T := f L dt

/g

’:J»ﬂl}ﬁ

‘ X5, % f-_ mvlg :F)'al\g. |
S XX X Tx, )
Ther, e mot G g this Freme 1 L J

a:rx ' x 7)(&

@B > Huwlin  Hn) = < A  dutgr>

/g\eT*M = W </’,><.>8+ Ua < p. X0,
e B
T';Z’ A <p.xr=d , {p, xad=u,
/V
m%, Hy (pg) 15 adhwed  hon 1 = — 2720 <P %)

I (<px>. <p, x|

md in the coe 4 (M=l (<p, x>, <pxr) ||

As we did in the obve, comsider MBI, e lIF =
nry (<|¢,>«) ,<F/xa>) con  be [ura peET8riEe %‘ (5%9 sw®) .= Ve

_ J XV
$$<rle7““$& i? Pl" mx \)(' 1
ptr=sing 4 pe ooyt vy (X )(;j:(x‘ ey S
(Chc.k la) =X
fhg-in

L8], /’J?/u'.,l?i— (<x* v/>dg, - <x', /> -Lga>}
$/], = gaix (5 <Xlp'> o, - 56 <X Ve > )z b (et Vol v (0 v5dg)
Lastly we need H ., c o Compre. Ik

To bbum.wie =Y~ Cs%, ds=doAs scenss @ dslu=csas’|a
_ 2 /% T2 g ° ..,
A”‘H’ Jéﬁ—u——)— AJ{; - d —f}f?——— /\Jg, W&*‘X —x?.

@  Teex— ox. e X~ ox; 8- dgndy

sl A S, = (<X2 V5KV =KX5 VO RAV ) ofiady,

X XS= XX = det X

.lt.X"

e Sly A S = Act)( clgﬂalg,,



/

g

‘l’ln: Z e (olei'-X 9)’( oy, 9% X = .__—- ") S'HAS/I)‘L-
—

D

B

=C i}

""_ 2/—/’ ?H 21 =/
H C 9/0 9/0.. az, 5;)

Hepgr =i ¢ Po%>, <pxay) | = f(ﬂ X\tg) thxig)) "t Q’. X+ Paxfeg)”
2= detx

- 2, o
7 k= He- He =Z.,| o O <X*,-—>< >)
= detx "
— A% & 2 . '
Tox XX g <xh 2)

Le//,’e\g -

Rlutnshp ~ vith Goasin  Corvature.
Fran  HW2 P#.
lal‘ 3 (&Z) + Jci/ Gﬂ*)
7 K= - 1 2°%
1y 204"

We show { Xz (), %= ( ;,{5/ ) [ ortbrrnd frme o @
indwe the Sme  resl:.

a= (o 5e)'<lo o) ¥ & ot Tl

- Xt’ x&' - ! © - -
det X = /)(.‘X; l ‘lo J"(g;} - 48/

x'=(Lo)
. — 23
X = ( o, a’((j)) '-'3"? ;)Z

o )
K= e Z Fe4) (2<U°J/-;,’?a.o; . <u.w/5%w))

) = - 2 2/
Jep) 5gm 342 L do) oy = 3 KU 53000 )

=1
=

o
-l-ch) D'a‘j (2.((,10% L°7zg)>+<uo) ,/%?‘/Cion)

=1 2* ~
37 S E— Ly (x> - 5g, <o, 2 Co.3ly)>
i L L2
17



(2.1 . samc

C22) 3;3:;
3‘6’3%.—5‘5) (2¢ co73, ;1,;'60 T <D, 55 co:)>)

I.J' -
- 77 93 — < Co. ;r/ (e. 75> - 97‘_ {ce. Iﬁ (o, : >
- & 3 FQ@h - 3 7. 3T -(3@0)
(3J(3) _ () (3)
|@eah )+ 3 3y
R T~ 3T
="F g0 Celics :

Tuoi o A Hy £
t/aH/ > Q«m'/
,Z,o = (sz ! G Hg Tg“ b
Tc“ow af HMIIIMIM :Flbu w M

iﬂ.c). & 1 cathaM& to go Vi’ b Clm:iut Vq}ue, 9{— n"Z*—;M

(time t =~ to o) Canonisl praeefea
@ Melonw&) Curve Coﬂoy;e [ean.g up Leb-& Stne )
TAen, Known  that (e v) (M) Gs/m ( }2()\) vLA)) )I/ V.]:W
// l’e'

Cef" € H %Ls/mfc ' s/vm $ R g ) Vﬁ 69” llﬂ“)ﬁ'fe

oe (@*J’e‘\l) = odtl\/-l'lgct))-t-ld‘(t)CH. v]

Len - : mov f ~then
a.}.';f ) . hq e :

where Poy:= () - 3 G1f opeg zwp
5 [P¢t)= At) (i),
)7“7:(,\/11'- Vﬂ)

A (t)= 4?”/ 0‘3;61./- :
) . X, - = C 0
¢ ¢ LX. VY= T4l

). | ki o . s

l H f - S CH. vI= avsasvsaly,

Pla-in). @,« V= o)Vt A+ CA VI D C Rl B s &3V a3V,
LHA] =0 777K

YA, -o



0 —be s 0 ) 2 O -k o

o

- Y
P ACH:(( = 9 p[t): é (l - o P(*) ---,//éJ

o 0 o Pl
o = —ket) gt “w) + Ko pev)=o . '
?é/" ﬁ“} >‘L_\/W\ ? f-wgwamz Time
= s(t) = S S e
i) o Ao Pt =o @ XU+ Kurxe)=o ?:)',“,11
X(0) = %t) =0 %.
Ac.|
Thn 235 ) US“‘J— Strum Confmlﬂ» 7#n 91[ 2% ord oPE,
K C#) = K(A)= k( cp.g)) (er = k(&;l)
O | K02 4, conjusgre i
@ | KC’hr Some Cr0 Mo Cotjumare Lo, o1
@ | kzcn 3 Conjwgar  on Eo,f:)
cae o o Coe 4 Q@ %’
< <° <K >0
4 ¢
—
Lrs hm} B; 2= eff j: )-r. J'C X
(’flﬂnahﬁd maln _— Conssnt verticll  Solutbn L2155 Y,
Let To:= To, Ty M 2L, Verscal wy  CL
CiC Bcmo)NE (X W alwvs contain  Costymt \vt/'aol)
il 7 % Lt is (alled  a Conjuasere,  Eme.
Versial Eulr ficll  E€ Vee(T'M)
Miw Aee“=e" A oo reTM
#  gpiCadi of T'M.3 E=pZ
— 4-dm
(VI E (: B L Ty NEH
Vi LE
7, = f/m( Vi), E(No)
I:pr o eu,hlr& L tlon 9,: the af/ow E*_
Cto agt ansf.)
£
known —p B (%)= 07:‘-)* e* (/7)




[ do5.57% - s’

ds = «[@¢ bdoAS’ +¢c sas/
2N LS
' S? Q,Ol9 N AN
\dS = 2@ o
09

—_—

MQ,J\ @U,\r\vukuu \p,r.*‘ P &j




