


( M , g) is a Riemen . mfd .

→ 7 ! torsten - free affine connection D s -

t
. 0g - O

Levi - Civita Connection of (M , g) .

=

. 0g = 0 =) iuduced parallel transport is

orthogonal .

⇐ Formula for the Christoffel syubd> internes of g .

( tosen free ⇐ II = EY ) .



Prop.6.LT (M .g) Riem . mfdwih Levi - Civita com .
.

Then the Riemannim curu .
Rt TLITT 'M⑦End (TM) ) .

① As ( I) - Husar (vie tue meine ) it is a sedan

of MIETE E MTM ⑦TM⑦TM :

g. LRK , g) ( e) ,a)← t sie ,eine TLTM )
-

"

- girls , e) E) , s ) .

←



② RK , g) (e) TRIER ) ( s ) + Rle , s ) (z) - 0

„ Bianca : identity
" Vs

, y ,
CET)

(it ihdds for any Tone - free affine connect en ) .

③ glRK.DK) ,a) = g (Rtl ,a)Is ) , re) (Paraguay)
( i - e .

g LRL ,
_ It- )

, _ ) ET (SIEM))



Proof § 0g
- O

① Fellows frau 4) of Then . 6.25 .

g. logge ,
v) = -

g Ike, Yo )ts.gr/Ee,o)-=gle.GBv)-y.gleiBa)
-
-

- s - gle.gr) +Es -gle, a) .

- -
=) GLRK . e) (e) ,a) = -

g ( RH . e)to)
, e)

-

+ g. segle, a) - s .#e.a)/
the] . glezr)



② Hdd, for my Tarzan -tee eftiu haueden

Exercise .
. Is

, ne] = 92 - % .

Fellows freu ① auch② = RGK] ,
e
,
a)

' Rg a) tkglzej.ee) k¥0) .
- RIES . z ,

o) -0
* Regle#s ) + Rg s ) + Rglviz , e. s ) -0
• Rgle y) t RIGHT) s- Rg ( sie iv. g) = O
- Rg 14¥ ) t Rg 4¥ ) t Rglnia, s , e) =0



Addiug than give> z

ZRgly.no/=2Rgly,v, e. s )
-

-

D
.

Prop.6.30-suyp.ae (M , g" ) and (N , GN ) one

Riem - mhd, wie Leu : -Civita comedians DM and ON auch

Iet fi IM
. GM ) → LN . g

" ) he isaudry .

① f- (BE ) = Effie V-s.ae TITN) . wäre
② f ' RN = R" ( eqmv . # - t )

-

RM =
RN ) .

③ f wop geodencstoegeodes.es and f. expi
= expfiff .



Proof .

-

① see Thee . 6.14 ( when we proud this her hgzusutoceg) .

② Fellows from ① and def . of RM and RN

(RIEHL ) - f. LRNK . e)(e) ) III)
.

③ For a Curve c : I→ M
,
foc is a kenne in N

und fuer n neuer Lady day a ,
tu dt)

is a Wecker find doug foc .

① ⇒ Tut a) lt ) = III.fett) .

In pwhlnw , ¥, Eric
') lt ) =/!!) ,Hoc)

' ) (t) ⇒



f- mops geodh.es
ho geoaoics .

( : t-sexp.lt? ) is a geoder
wir clo) = × auch c

'
lo) = s
,

oeudhence Hffoex It ! ) is a geodesrc
wir Elo ) - fk)

-

und ölo) = Ifk . By ureigenem , ält) - expjf.tt:)
-

¥31 Suppose IM
ng ) is a homeand Riem

. mhd
. D .

and f : LM
, g) → LM

.g) an isauetry.lt 7 x EM
such Kid fk) = × and If = ldt.ae , Keen
f- Idre .



Def.6.32-IM.ge ) is a Riem . ufd .
A vector held 9

on M is called a killiugfieldlorinhiiesomdiseu.by),
if Lsg - O

a

⑦ (F)g (⇐ FEI - gwww.detueadt-o
I. e. FI is a Loud isar Weg).



Prop.6.33-LM.gl Riem . mhd . ,
P Levi - Civita comedie .

① A vector Weed s e TLTM ) is Killiug
⇐ Lkilliwg

g! . e) t g (Es , y )
= 0 egnatia)

( i - e . (9) - heuser
g (% , _ ) is skew -syuudrc) .

② The set of King Necker fields is o finite -deine
.

subakgenra of ( TLTMD, ,
I
, ]) .

-



Proof [sie] Es
,

①1)e. e) = sagte , e) - GCÄ ,e) - gleise)
= segle . e) - gl!e. e) tglqs.ee )torsten

Ägir , BettyKis)-
= gutes . e) tgle.gs)

-

Tg-0
÷4) ,Tun .
6.25

② Rilling equotieu is linear unedleren
. System of PDES .

=) Solution gzoce is osubspoce of TLTM ) .



3. z are Kihing finds

Lang = ! Leg - Geh, g =D
= 0 0

=) Set of Kiki] finds is subdgdsneef ( TM), Eß).
Finit - dimenzeaoe.ly hollows hier Gr

.
6.30 :

$ gk) , g) (x ) detonieren 9 ten
-any connecheeduaepaead .

h t ht =

h (htl )
z 2- -

dim IM ) - n

"

dimloln))



Finite - dimension. Why of algebra of Viking fields is k€9

ho :

Thalia (M . g) is a than . utd . of dim .

n .

Then the isauetry group Isan (M ,g) = { f : Mg) →Kg) .

( group w - r . ho uaepositoae of mors .) i , in a nowd
f"-5)

way a hie
group of dim . ⇐

"KI
-

Its hie agena is Tdlsomlre , g) = { se TLTM) : s i ) kikieg
und uauplde }With the hie haWet gun by the hegdie of the hie www.defuecwtidds .



EIN UR
"

, gene )

We how see that FK) - Axt b AE Ok)

is on is cauehg of ( IR
"

, gene ) .

BER"

Euch) = { F : IR"-) IR
"

: Fk ) - Axxb fw A- C- Cdu )
,
bett}

= lsom ( R"
, gene ) by Lor

. 6-31 .

F : IR"- IR " isoeudry ,
Flo) - b EIR"

→ E = F- b is au isanehuy wih ELO) - O .

Tot = : A Edu)



=) F- o A-
^
is on isaulvy Os o Composite of ikaabies

und E. A- ') @ ) = 0

⇒ ILEOA") = t.to IÄ = Ao A- ' = Ideen

⇒ Fo A- ^ = 1dm ← F = At b

"

E-b)

Min (Euch)) = n + k¥13 =
41412
z

.



Ein LS
"

, 9.d)

By neudrucken of grd ( hei weg indnceeh by < , > a. Ru)
04+1) Elsen (s" , g.d) .

In hoch
, blute) = Isan ( s " , grd) legen hg Er . 6.381

e
,
= ( 1. ①

. .

.
O ) ER ""

,
F Isaak

. gud) -

7 AE 04×1 ) srt . AFK) = es
„
ßEÖ " - R"

Ao F is ne isauwy fix wg es
, I. (A. F) = I! "-II!"



(5) E Olnxr )

E. = (¥) . A -
F is en iseeevy hunger

and Test = ldte.sn .

→ E - ldsn ⇐ FEA"
. 4) C- Ohrs ) .



Ex.3-Hyperhdicspoce.IR"+1 (× ? × ! . . , ×
")

Looordiudes.equipgedwihtuehoreutzieemmerIrodeedr@sign.l1. n ) )
<x , y) :

= - x)
° t.IExiyi = xt [ ^ . .. e)y

( Minkowski Space ) .

HT = { × e- IR
""

: <x. g) = - 1 , ¥ >
0} = IR

""

-

is an n- dim
. Submfd . IHN = +

+
(9k¥

[ erbitten Ihnen puodnd iuduceg positive definite immer gradueller



I Hh = xt
ttx e- Hh

" +
Laertes .

{ y c- IR "" : < x. y
) = 03

→ gnypis Riem . wer :c an Hh
,
called the

Honda oh lyrukaeic neue %
H
"

<x.×> oO

-
-
-
- -
-

,

÷:::c::
,







Proof We know that exp×
: U → Ü is a di Kean .

for sufticieutly Ende neighbl. U of OE IM aed Ü of -EM .

By ③ of Prop . 6.29
,

=

expf ,
If = ex K

= Id
-

⇒ ftp..lu) Ü ←
„

Ü

⇒ rü : - Ey EM : fly) ] . Tyf - Id
:*
}
-

is a men - euy.by (since × e- Ä )
open Seebach .

But is is obvieeslg also Cloud
. By ueunecheduessof

M , M - RT .


