


Yesterday : We defiued tue taugen space TM of a sabufd
MEIR"

.

TM = Heute M = Ging x IM = { Hiv ) e- IM z DEM}

. . . .

- T
K , x , v ) Union of the TIM 's

IM E IR" Mhh
, Iff IH is ideutifed war Subspo@

@ IR "

in



f : M → N Smooth map between subwfds MEIR" and NEIR"

of dim K resp .
l

.

Fix xe M
,
Iet ( V. n) he a chart an M weh × e- U

and (V.v ) a not on N wir fk ) C- Vi

✓ of out : ul Unf -1 Lu) )→ vlv )
EM" c- Me

(f !
. . . , f

" ) Local werdende express in oft war . ↳
Weu) und (V.v ) .

Ä : ulunfilv))→ IR .



. (TU , Tu ) ,
(TV ,Tv ) dort for TM and TN .

Trott . Tu ' = Tlvofoü ) : Tukur f- ' Lu) ) ) → TKLV)

(y , v ! . . , vk)
geahnt - yv) ) '→ LEID , _ÄH , GEH? -+¥1414 . . .

-- Offene- too" ")
= ( ftp.-Akg)

, Dglf ! . . de) En ) ) -



3.3vectorfields-Def.IM
is a man: fand .

A (smooth) vector bundle of raek k

over M is a man tdd E togetuerwihasmookserje.am aeop

P : E →NS.t :

• for XEM
, p
-1 G) = : Ex ( Called the hheef paar × ) .

is eudcoweed wir sruaue of a red K - dieu . weder Space .

• for
onyx EM 7 an gen

subset U of x in M and a

diffeau . § : p
" Lu) → U × IR" s .

h .

tue tokanng
die graue nennendes :



p
- ' Lu ) U × IR"

prn : Ux R"- U

p)
u
{Pk leidend projedbe .

and d)
µ, :(y ,

Ey → 3¥ × IR" = IR" is a timer isauguin

Hye U

- Ol is called a Loud trividizetieu of E
. E is tue total Space of tue neuer knalle p : E - M

und M the base
.



En M is a maifeld
,
then Mx IR" is a cufd .

and

Pre : Mx IRK
→ M is a neuer hude ef park K der M .

(Trivial weder kudce der M) .

E. . MEIR
"

sub uf . of dem .

K

Then p : TM → M is a weder knalle of renk k over M ,

Called the long at hudle of M .

Teke a and ( v. n) for M wie xe Mk 0 ,
Keen

Tv : TU → ulu ) × IR
"
E IR

"
x IR"

=



Ä
P
-YU) u nur IR" idu +µ

÷!"
was .

° § = 4- 'x id) oTv is a diffeauednein and Pillau) ) = 9

> $
↳ u

: JU → Ig} × IR u = µ
=P ↳ N) .

equds Tg U Ä Tuyjelu ) er IR
"

,
which is a einer

- ) i) angaben .

= & ITYU



Rein If p : E→
M is a weder hudle der auf . M and

U EM an gen aussehe
,
teuer p

- ' Lu) = : Eu -4 U is

a ve der kindle over U .

Def.3.jp : E → M is a maulende der aufd .
M .

• A (sueoda) sectiouofp-isaau.de maps : M→E

Str . pos = id µ (i.e .

Sk) E Ex ttx EM)
.

• If be M is open , tun a Sedan of Elvis Called
a Loud Sedan of p anfeinden U .



Def.3.fr Two we do kindes pe : E
'
-1M and pz :E)→ M

Wecker kuehle one isaeudpic ,
if I a di Mean . F : EHER

Sir . tue hallo uuy diegraue Comte , El # EZ and

↳µ PzF) : E! = EI is a linear

isauepeiw.DE#.3.12-MEIR" submfd .

* Then a Kunde) vector field an M is a Ismael ) sediee
} : M→ TM of p : TM → M

.

<A to ad ve der Held defind an apeusubaeh WEM is
a seetier s : U → TU of TMIU =P -

YO) = TU .



Notation • s k ) = k , 4) e- IM j sauetiues we will

just identity 4 wir 3k ) .

¢ k) = K ,
o) t IM → zero sahen ef TM .)

• ALM) or T (TM) elendes Tee Set efdl weder fiele
an M .

Def.3.IS E HIM)

• suppls) = fxEMi.int# Support of S .



Lemmata Alm) = TLTM) is anders poce :

1,2 EHLM ) Gtz) k) : = Sk ) t gk)

Je IR fis ) 4) : = hsk)

Moreau , it is a modul do the ring (M , IR) : f- C- OHR)
f- g)4)⇒ f-k¥4) .

EI . MEIR
" Submfd

,
die LM) - k

.

Let ( V. n ) te a how for M and LTU
, Tu ) comesp . dort

for TM . D= fix :D ) . Tu : TU → ↳ IR "
. ..

+
✓
Lprn .



YEU : #(y) = §" (y ,
ei ) iei i -the standard

Dosis war of IRK

% , . . .

, ¥ Load vedeer fields dafür
an U .

(Tu . #out : ulu) → ulu) x IR " is Smooth ) .

UZ 1- Lz , ei )
Coordinator weder fields associated Ito ( Qu) .

For YEU , #(y ) , . . . .#(y ) is a boas of
Tgv - IM -



It I' E LU , IR) V - f- des .
i -1

, .
. .
k

,
then by Leuna 3.14

S - Ä si! is a neuer fielder U .

(⇒ 3 Lobby 7 many Mad fields on a zwar
maifeld ) .

Conway ,
if se # LU ) ,

then for y EU no way who

sly) = Äh sily) # (y ) for silg ) c- IR
.

Er
Tuo , ou? ULU) → cdu) × IRKIi : U → IR are sueooh :

ng ),. . . „ „↳D.→ lang). -nun ,%)- is)



Moreau
, if se T Ko) ,

x EU ,
Heer 7 an gaeueiglebud .

V of × in M Sir
. ÜE U . By Cor . 2.32 , 7 a sund

for ¢ : M → IR Sir . Sappho) CU und 41 1 -

Fly) : = { $4
) SG) ge u

0 y EMIU

- TEAM) und 5154
,

-

⇒ M has many gkdsdlydefruudueaed fields .



Det-3.15g MEIR " submfd
.

IS EH LM ) and (Un ) a Carla M .

Yue * Lu ) and SIE ÄSI ! for sie GO.IR) .
↳ ^, .

- IS
" ) is udead the Load werdende Grasser

of S win respect tollen ) .

( or Sion '
: ulu) → IR is called like Leeb) .



Suppen A - { ( Ua , u.) : a EI } is an athos for ME IR" .

( Vs
,
u
.) , Us , ↳ ) with Van Us # ¢ .

= : Udß

Ußj- = Ußolej ' : ↳ LUAß ) → no (Udp )
EIR " E IRK .

Tußo Tui ' : Talks) → Tuzla)
(y , v)

-4/42/24
'→ luo.ly) , Dgus! ) .

For
xe Was seh Äjlx) : = dfffigluak) ) .



Then Uaß→ G- Llk , IR )

" H I A ; ( ×) }
is seuooh .

" ¥-4) = Tui (u. k) , ei )
• Fust#k) = Ksk) , %.gs. ei ) es

T
= ihn denn of A .

⇒ d-a) = IEA ! %: .

die



Surreal SE HIM) and (si . . - , sü ) and his , . . . ! )

be the Loud Koordinate expressTans of 4)
↳
wir hesped to

( Oo
, no ) und ( Us , Us ) the on Vas :

"
": .si:4?.E4=?siEi.--sis



E M = IR? Uß = idyzz Skandal coordiedeg

nö - x ' →¥ , ¥
KßZ = ×

?
.

Uz = IR ? Ilo ) u
,

.

. . poker coordivdes (r, 4)

Jacob ieee of idouä ' = nie % ' %
ni ' (r , y ) = ( ray , rsiny ) .↳÷: ::) ± :c: .



% = - r sin y # t r los y ¥ = - ×
?# t x^#

Def.3.IM EIR"
,
NE Rm subufds . ,

f : MT N is

a Loud di f-fand rein . For ey ne q E HIN)

f-
*

y : M → TM

× - EffieHH)
detiws a veaa find an M , Called the Pull- back
of 1 wir . to f .



Prop.3.tt f , M → N Load diffeom -
between subufds of IR "ad IR" .

① fr : HLN )- HLM ) is IR - linear and

for he ④ LN.IR ) nee hae f- (ng) -Hof ) ff %HIN?

② g : N → P audio Load difteeen . lehnen Sutafds , den

(g. f)
*

g
= Flair ) .

qe
HIP)

③ ldgjeq -

_ q and if M = U EN grenzend

und f- i : U ↳ N Manier , then i
'

q
= 21, .



E. MEIR
"

Suny . , ( V. n ) not to M -

Tukur)
ge.
UIO) EIR" open subsel and ¥

,

: n.lu) → Ttt = uhr ) + IRK
×- ( x ,

ei ) .

is a neuer Held an ulo ) .

-

• u : U → ulu) n
'# (y ) -In ) "# lulg))

÷. -
In pwliaelo , ht# (M ) luly) ,ei )

⇒
Hu - Esi ¥ TISCH , ei)

= 0
4)In = ? sion

"¥ - Tui -


