



































































































































Then
5219 M sectionsof bundle a above

is a nodule over CTM e esh wer m called a Pig form

Ex Eg j Kiensurface locallychoosecoordinate Is t the

TM e spank 2s 2 TM spandds dt

j2s 2t jds dt

Fm spareCds It

Then R m spareCds fjds span Cds fidt

Si M span Cds fijds spangCds fidt

T M D M S E valued such fans on M

r M D IM 52 M above

r'M Entertainers
Espana dstfidt nlds fidt

Spare Cds nd t z of course y

2 Changing coefficient ofsections

Given a vector bundle F
over field ik y

anyother b I can help






































































































































to change the coefficenteof s M F
I aint anybasis S f sit f.sn

Is su for fieCCMIK

Namely consider tensorbundle FIE a section is a combination

of O Os where OE PLM F and SEP M E

Take F TM a AKM then

Oas V f S E PLM E
TMm Tak

Any we p FM E canbewritten as we 0,0s t Onem
Itaedsection

This also hold for P AM E or E wectuatsection

Notation PLA MOE SEIM E

Raf Sta St M Mary trial rankbundleover M

RIKO E Sta West M E is On work l IM E

so I M E is a module over D M

In general ILM E does NI admit any algebra str

ng E a lie algebra then I M E is an algebra

In this spirit one can writemanythings as bundle valuedsection






































































































































Ex J O TM J E f HomEM TMI P End TM

Ey II dualbundle
E E't

t

any metric g
m Em in E P EEE

A connection J on Em is a
map

T TLE r M E

I satifying Offs at s y fog
I
4dm me

digestant I'm
In particular if E TM then TX tr M TM

inputting Ye fam weget G LY EPLTM

hshdard gyp
teamedin
differentialafdclass

One canextend to T Rk ME r't M E by induction

Define T NLM E TIME
g o s do is ON

Tgi meI M
TIME

Ruf One can check that T is always a tensor ie Af j fyyyThis is related with the curvatureof a connection on Ea
E Mark one can take 71s Ldf idfah S

I Lf fr 4






































































































































End TM
y JJ e d M End TM 6 511h

EN EA

µ
y Tg er LM EMEA Igt

Recall boch Tx Ag
have the a unifiedmeaning

directionalder
alight

T help us to differentiate a section

Teng III wm

E

I
Ey

M ÉÉHq y
4 x and

risky

A parallel transport of
q

is a linear iso Pf Ey Ex
teaclticlef

Tiven p e Ey solve a section S e E satisfying Tj s o

wichthe initial and 51861 sty p uniquenessbyOPE and then

p p scan


















































Then the derivative of a section St RCM E at pt x em
in direction ft Tx M is defined by

s thing Pflsteigchstsf

One can show this is ind of the choiceof connecting path r

connecting exp che and x

Back to JJ and I g How to obtain these conventions

Any affine connection 0 on TY induces a connection

T on
End TM

h M

JJ Y TRY J OY I

JOY GJ Y JOY notatimally beautifulbutcouldbe

very misleading

Fox Ye ran.TN EEI.im atamtM
and above mean

7 5 Y Tx Y J Oxy RHS is well defined
Siu u T is anaffine
connection

one verifies that JJ defined above is a convention



Gx J Y JI JU FJ TY

FREY If X JK FJ OxY

f TxBY J TxY If IX JIT

f XT Y AIX Ja

Omitting X Y we get T f f OJ If J V

Ex Any affine connection induces a connecting in

by Og si si e g Cosi sa g s Os

Recall given a Rien mfd Mg the Levi Civita convention

an affine connection s t Jg o and E TM andtasimfree

PA Given
any

a c mfd M J I an attireconnection I

sit TJ E O

g JH JH 91 1
M J a J compatible Riemmeth g

working locally PQu

J the Lei Cavite connector of LM.gl

TY of I E if Ig

张俊

张俊
This is incorrect (pointed by Yichen YAO in class): it should be 
\nabla g(s_1, s_2) := \nabla (g(s_1, s_2)) - g(\nabla s_1, s_2) - g(s_1, \nabla s_2). 
Here, the first term on the RHS is simply the directional derivative of 
function g(s_1, s_2). 
 



Verify that JJ I 0 For any YEPCM.TN

GJILY FIJI JOY
KEY EJ OJ JYJ JPY EJIOTID

THY EJAJJITY JAY EASILY

PJIM EJ JIG'S EXT
Observe that Jyj 6J J b c 5 1 Ther

5 Y GJ J TY EXT V O D

The preabove also implies that Ig so

g x y g oxy glx.TT
g TX JOIN Y glxOY JOJI'll

g1ftg
x y Eg Joan

Eg lx J10511D

Obsemehet g J 4 Y g G IN JIM
g T Tx JAX JH
g ox Y g ok JH

张俊
Due to the incorrect definition of the induced connection acting on g above, the verification of the claim that \tilde{\nabla} g \equiv 0 here is not correct. However, the conclusion is still true, and we leave this verification as a homework problem. 



g oxy glow JY t g Y X 91054 JX

gyigx.nl 91 1 5
050

Rink T i WI nee torsion free Fi torsionfree Jis
integrable

Rad Given a syrup mfd Mw w compatible J

g Wl Tt aRig
chanteratinof the

f
T Levi Civitaconnectivity

poacherstr from
mantis

T T at TJ 59 0

Kahlerg
symplet m T is the Levi Gita connate.ly

the.ggmYcoidition
I M admit Kahler str

3 Candy Riemann equation

u Gj M J recall we have defined

Fu I Lux J Uag
For ee h pt Ze E a

z
E Hom E Tur M

254 E f Hom TE ut TM where UTM is the

pullbackbundleofTY under u



WTI
T TM MTM Iz V ut TuaMI

E it tangent vector along
the image fu

Note that Hond TE U'TM TED MTM

Ej j is an a as on TE

a as still denotedby j m te

7 2 complexifiatin

Fe UMM is a

eyre are

eachfiberadmits acpx str

fatfiblyynfautJ.by

Then 2JU E f EE au TM R E MTM
I crore

Moreover

FEU u Julies
I at Jurij Ijm
I Lux j J Ux u

I J UA Joux j v

J Iu u



Fu t d E I'd depending m u

Next let us formulate a vector bundle cover e

It

team

E U sus xD Eun

I if
Koike and

operator

B CLE M

laterwe will careabut
the regularity

Important observation I 5 hot curves
u Eg imy

section2J nfgegt.gg

moduli spareM intersection with o section

GI Shu that the moduli spare M is a f d mfd

Recall in differentialtip f M N and sthn f As

if U P FM with fcp ES et

fact M TfpS Tfp N

If so then f s is a submfdof M wit w dim f s colin S


