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Rss of non- apt type • den preserves the scalar tuedeect .in:e7a¥.
Prorosition 3 de puss of non-got

• do <exp × : IM → Tcexpx)*oM
- is parallel transport along
type with Boy .

Then
t c-> cexptx 1*0 ⇒ it

Expo : Tom→ M is a distance
preserves the scalar product

increasing oltteo and hence M

So let T: = £ Ip )
"

is uniquely geodesic . h=0 ¥7!PI we want to show ✗ c-Tom

tldx Expo G) H z light ✗qq.ME
Use the following :

=IM
.

C) XIYCZED ⇒ BgGIY.zt-Bg.ly#
In fact d×(Expo • den) ✗ c- p .

(2) ✗TIED ⇒ Bg(T×Y, E) =

dxct-xpoodetd-ld.Lexpx.de) .

= Bog lady6444 ) =
= -Bglaolglx) Yiaedglxt) -10• (⇐ ⇐¥¥÷ ) .

because aol.gl/4Yc-br and
where Tx -- Lady Xi . Boy /paper 0 ^

Because of the metric ⇒

⇒ F on .
basis Len , - →

en} offs C) Drink c- TM with 11%11=9 ,
•
-t.IT/--aeiag(Xe,..,2n ) , Tj > o

11%11--6 ⇒
⇒ Hor-Wrlf=a4b

'

- aabasj⇒ T = diag Her ,
-
-

, ten ) UM

Mj = %-o¥÷g,z i ⇒ Exponentialing q= Explore) ,

p- Explwr) .⇒ T is distance increasing .
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Angle between (per] e (qir]Ik Thee it complete Rein . is by defn. g- . P=yM- I-3
mfd of non- loinhve curvature

.

length ftp.qk-d-e-xpcvr/,tExpCWr))
@oroUayw G) Caw of cosines) 2 d Cdr , Wr ) = aIbZ_ zabcoz .
M Rss non - apt - Type ,

A geod . (e) From C)
triangle Mike a. b. c as snobs

,

anolIEiitglesa.p.gr .
then

a- = a'+ b'-2abort y ⇒
of > a-this-2abort

at ± a2+b2- 2ab cosy
(2) ' to D= DCP.q.ir) cuke ⇒ TEJ . ☒

= creator) ⇒ 2<-2
, Pepi , 8<-8 Pf of Them II.2
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C) ✗ c- [our] with ñecqr] ⇒II

a ⇒ day ( Pix) a- dEz(p-,ñ )
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go , ✗o , ro are
not hee. collinear

consider ro
' collinear with go.io¥÷

,
É→

.

sñ
S.t. d Ko ,

ro ) = dcxo.ro' )
we claim that dcpo.ro

' ) C- dcpo.ro )
In fact

2) it × , ye D with I.g- c- d- by constructionydzyjco-ydmk.DEDEZ E.5) ⇒ dcpo.ro
' ) c- dcpo.ro) = dcp , F)

look at A- cp-iq.ir ) &

P § Cpo, 9o.ro
'

)
E-2

Want to see that § >_ Poq;→ng
,

In factdcp-iql-dcpo.ro/&dC9ocro'I--dCq-.r)
since dcp , F) z d(Paris

D= Dcpcqir) A- = D- (819-5) at § 2 Bo .

⇒

dCpTñ ) >_ dcpos ,
Xo ) = dcpix )

P

by constructionÑE%r)☒É because

%
(t.ir, %)

%

={max . opt . sbgps in a} .;%⇒,÷
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" Eshbach : tens =

Ifc ) U opt ⇒ 5=0*0 is

* r-
bdd ⇒ 3- circumcenter

Su-inv . ⇒ the circum .
is

c) d_%%cpx) c- fixed by v.

,

c- dip ,ñ) ¥ ⇐ By c) ⇒ Any apt
u -a-

⇒ Bo a- § ¥ is contained in some Slzbalel .
% ✗ °

DEZ Eq, I ,g ) & Max
, opt . are conjugate =)

Gx two pts in m Cby
11=-2
(901 Xo ,

Yo ) ⇒
transitivity ) .

⇒ dcxo
, 4.1 E d 1×-151 Also if p±q ⇒ Stabgcp) -1-812%-19).

C) v1 Cor

If not ⇒ F 2- c- B ,
Z -1-0

dcxir ) ☒ Sir
. aid
,(a) 2-

=D ⇒
Thai III. 5 M RSS of non-gottype ⇒ This would be thee in one

¥ K= Stab
@ (a) . Then of the tried - gym . spaces .

C) Any got subgp Us a- has ⇒ This would have dime
,

a fixed pt in M - ineligible since M of non - opttypr
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lb M B of non - apt type ⇒ hyp . space E. 91+1
plane ①

.

⇒ M=%
,
KEG Max . opt . Tnm±a ⇐K) RSP ( opt or

If M* is of got . Type non- apt -type) ,
der:P → IM

⇒ M*=G¥ ,
K< a- Max. Exp. • den :P → M

.

Then Fao is a flat subspace

opt . ⇒ I = (Exp;deT ) re ,
where

Mc µ is an Abel-an substance .

II.zflatsandraukpf.ee)F totally good ⇒
Defy A kffatsubslaceloriefeat ) F

⇒ F= ⇐xp. • den KRI , RCP
in a RSS M is a totally geode is a Lie triple system. ⇒
submanifold isometric to E-

for some KEN ,
that is f pen and

⇒ F is a RSS with RSP

(GIK' )
,
where G'= N ④ [Rer]

any ✗ it c- Tp M orthonormal K' = KNG
'

. it ✗eye D
⇒ Kp (span Exit} )=0 .

kocspan Exit3) = - Boy ((KY) ,
[✗it])

Rk_ 1- flat = geodesic so koffpan Exit3) = 0 ⇒ [4-1]=0If K for M is strictly negative ✗ ITEM FAYER .

⇒ the only flats are good .
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thm-I.to (2) If M is of non - apt Defy ✗ c- p is a regular
Type ⇒ Exp. • dir : re → F is element if Gntrylxln P
an isometry .

is Abelian
. ( if not singular )

PI it ✗EH •

dx@tPoodeil1-fd.Lapx.d.ie/.-2Fx1pYthwI-h-MRSSofoptornon - apt -type ,
Mcp Max.

n=o¥ !
Abelian ⇒ F ✗ c- µ s.tn

.if Fists
reserve the ingenue Centrog (X) rip = R
inner pr. distance
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But if ✗ c- re ⇒ Tx Ir=0
⇒ Expo • den is a Riem

,
isom
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since d-Hee ⇒ isometry .
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