
天元⻄南中⼼ 短课 2022 . 1 2 . 20 - 2 023- 2. 16

Introductiontothekahbr-Ricciflonrb.IQ
uickintroductiontothekahbrgeometrgsaDefinitimofkRFa.cl
someexamplesbthemaximalexistencetimetheore.ms
4 GvergencetheoremwithGCMK.co and G (M) = 0-

§ 5 KRFonFanomfds.Perelmanyl-entropyandkrelmansestima.ie
96 A convergencetheonemfrkRFonFanomanifl.badmtskāhG-R.ci

sohton

§ 7 BriefintroductiontoHamilton-Tianconjectureandsong-Tia.is
analyticminimdm.de/prgramwithkRFReference:
(i)GHuai-D.org/Thekah6r-RicciflowonFanomanifldsMSong,JiandweinkovgBen.Introductiontothekiihler-R.ci fw

(3) Tosalti.Valent.no/kAWAlecturenotesonthekih6r-Riciflow
(4) Weink.ve/Ben,Thekihler-Ricciflowoncompactkah6rmanifdds

(5)Chow.B.lu/p.&Ni,L.,HamiltorisRiaiflow.l6)Tian,G.,Z-,Zhu,X-H.andzhang.Z-L.Perelmanisentropyandkahler-Ric.ciflowona Fanomanifld



红Quickintroductimtokiihlergeometryssl.IComplexmanif.tl
DehCGmpkxmanifhletMbeasmothmfol_withdimi-n.lusaythatMisaomphxmfdydimi-nifMcanbeconer.cl
bychartcmwhereUEMao.dz:0→ci.isahomemorphismontoanopeusubsetz.lu) C 4

"

,withthefllowingproperty.it⼼三) isanothchartuith.ci
UOU≠,thenthetransitionmaPUO-fO.EE

: 21000)→玌⼼ """0

䠰
" ""

andizi.NU⼼→

ZCUMarehdomorphic-twewritezelzi-zyandCEf.in
)arecalledompleyoordinates.Realoord.ch

…

,炒

yi-yybyzi-xitriyiwedef.ie
看 : = 去绿汗剥 ,

看⼀绿坛剥

dzi.io/xitndyi,dEi:=dxi-Fidi



⇒ dzi-tj.dz(看) =0, d式信) =外

加名 (Holomorphicfcnlfc-ctyiscalledaholonorphicfcnif-r-o.ua
GhisdefnitimiswelldefineoDExample.cn4

" ( = 1 12到

12) T= 4吆到 ⼆ ⼗监 , ㄒ= s
'
ㄨ s

'

(3) 如
"
: = (4𠮟侧⼈ ,herez~zifiefst.E-XZ.ie

, 三 ⼆ ⼊Zi

Rk : 如
' t s?

Basics.fi,M : 绿,⼀录录,剥 ⼀

AhnearmapldmtompkxstrudurDJ.IM→ TM with 5-_-,

丁绿 ) = 灵 , 丁(剥 -_-录 ⇒ 拉-1

⇒ 丁倩 )⼀看 , 丁倩)⼆⽇看 个
⼆意 )⽟ : ⼆意

⇒ 匠们 fm ⊕Tih.TYM-Spanl.is剥 , Th =私信,⼀剥
Notatiou.cc"(们 : = C

"(M; 1 12) 。



Defnlholomorphicueetrf.ecd)

Asmoothanplex-uahedfeldxonMiscallec.IT" vectrfieldonMifxpETM.tpc-M.tocdb,
Xcanbewritenas

✗⼆点 ✗翁 ,xig.satishingtransfmatnrulaIfx-zi-on0.tw
m

i = # 成器onUN.FI/tTuectrfieldX=i-iscalledahlomorphicuedorfieldon
Mif
䂬 = o

,
V-i.jc-G.in}

Similary.tl vectrfield ㄚ= 何意 以

炸 叶意⼆ 个器 。 n 0 00

Gtangentspaa.LT/nY:=span9dzi-,dzn,dEtitgdzi:(l,o)-frms;di.co,D-forms.AlbnfrmaonMiswriltenlocalyasa-q.dz
(0, 1) frm bon M _ _ _ _

_ _ asb-bj.dz?



whereaiandbjtransfrmbya.it噐 ,
b; ⼆ ⽓𨨖 …0

.

DeflHermitianmetridwedefneaHermitianmetricgonMt.bealtermtianinnerprodurlonT.imfreachp.whichuariessmoothl-yP.to
caly.gisgienbylgiiipost.ie

definiteHernitianmcnwhichtransformsaccordingtog.in
⼆我 器 。 器
-

onUN.lk
: 药 = gīj ⼆ g)
⇒ g-_gijdzi@didefinesatensorgtixTiglx.Y) =gjiforki-Y-T-0rux.YETigx-xi.itˋ份

《Y7g-glxikgijxiTMg-VTRKCDRiem.net
ricredncesaherm-tiar.netni (g)

T.com.ph/strudure,g:Riem.metric,satisfyingglJX,JY)=9CxY)
,
⽐,YETM.ltPEM



⇒ gbi , 可) = 0

tndefnegjigG.jo?isaHermiannetic.C2)AHermitianhetricgdefnesaRiem-metri.GR by
秋录,灵 ) : = 2Relgij) = :秋灵,剥

912绿,灵) : = 2Im (g)
(3)Definegiit.be/i,j)-thomponent0flgkishortfrgfi.e.

,

giigisiGrgi5gnl4IIfS-_Si-@jodEETlM.Tnii她倒
tnlslj-ig.fiǕ

。

§ 1. 2 kāhhrmetric

DehlkcihlermetridwesagthataHermitianmetricg-lg.is kàhdrif
(II) 2k gij-2igkjfrallijktgzi.in}

(1)⇔dw-ocprovethslateDExampleicndgij-S.ci(⇒ 9绿,录)=9偷剥=28)



(2) 印
"

Fubini-Stugmetric.li
= UoU UoU -.-UUn.where.li

= { k,⼀,znlzi-hnogeneouscoord.0nlt.wedefinez.ie
喜 , 1 ≤ien.andgij-2i2jhgcltltiti.tl玔)

<⼀⼀ ⼩写的

2-ThenlgjdefinesakahbrmetriconlPYThismetri.is
calledaFubini-stufmetric.chV1

,
wedefne E ' =奉 ⼆ ⽞ ,

三点琧 =某 (k≥2)

giiigCHITt-tlnDThenonU.nu/wehauegij=
就器。等

⇒gijdiadi-_gidEk@dt.Defnlkāhlerfrm)

Giuenakihlermetricg.wedefneitslahlerfrmt.be
w-ngijdzixdi.Sinaf-fj-gji.co

-_-ngdindi-ngj-idindzingjidzi.ltw .



⇒wisarealcli-frm.Giuenalpqlfrma-G_j.tk咳…⼈状只dix.in

Ukdefne
29 : ⼆ 2khi-ipipdzkxdzia-xdzipxdix-xdic-cn.hn

5ai-2thi.ipi.iddzhdza-adixdiix-xdic-cpqtnfrmde.io
+5

PropI.gisakihlermetr.ie ⇔ dueo⇔2w_w⇔5w-o.pt⇔

aw-oow-ngij.dz以⼼
⇒ 2W ⼆M2kgijdzkndziadz-jnr.tk

ci

⼗ 三

kzilk ⻔

⼆FII2kgijdzhdziaditzzigkjZLh.dz
ki kci

⼆⽇ 蕊 (五9ij-2igkjdzkxdI-fw-oc-2kg-gkj.ie
,giska.hn#Prop2:If(M,g)isakahGmfd,andNcMacompCex

sabmfdtnghyisakiihlermetriconN.Pf.IN
→Minchsionmapst.co/N=tw



⇒dcwhukdiw-tdw-otnwh.iskāhG.
#

G
:Eueysmoothprojedievarietyadmitsakihlermetric.Indee.cl
, asmothprojed.ievarieycanbedefinedtobeaomplexsnbmfdofpNfrsome.ly

。

• GvariantdiAerentiat.tn

Definethechris.to/-felsymbolsofgonthechart(U,z)tobethefcns
废 : 0→

adefindbypj-gfagpikihwcod.tn
(10 1) ⇒ 有⼆

Tpi.RKThechristoffelymbobdonotdefineatenson.De.tn
CvariantderivaticyG.in
a T

'" vectorfieldxwedefnethecouariatderivat.ie

ribyoi-2.it碱' (不仁不以列
= 狱。2itipiThentidefineatensorcX-pi.at"成为

了仁 (不i) 我 dzk
,

⼆ (2成+邲则列
后焒 = 圣⼼



Similarly.fratvectrfaeldY-Yi.acmforma-q.dz/(l,o)formb=bjdzj wedef.ie
不⾏的啊

, 王仁 圣灯+1in Yā
7k

G-2ka-ap.TGi-ai7kbj-2kbj.Tbjibj-gbi.EIShowallofab.ve
termsdefnetensors.RS?=2kS!+TiS!tTs!i!=aiis!7e9ij=o(

⇐ 了哦 =2kg-,,-958㘌洲
- o

§ 13 Curuature

ForkàhlermetricgwedefnetheouaturetensorR.iq
Ri :-_-嘬
Rijkē - Rijkgpē -_- gpē可依

ftp.RijkERkjiFRi-ekj-RktijandRT-R-il
E.



Prop 。
For ㄨ=灼, 仁任圣 ,a-q.dz?b=bidE9weharethefllowingommutatimformulae..

的。打XERijkPXRG.io?YE-Riii,hereRii:=-㱹
(不
,扪G-Rijpqaq.li
,问bq-Riiibehere.li
,打 ⼆

TTT7i.li)]= 0 。

Lem.cholomorphicnormdcoordinatesystenyForkihlermfdCN.ggandfxedptxelYIah.oordchartllhcenteredatxs.t.at
xgijlD-Sijandzng.pe

V-ciikc-fn.in?Notations:W=Figijdzindi--kihGnetricf=
ftp.ijdziadi-rarealcl.D-fnfECC/n).Definetrwp:=gpij,trwCnf

1时) =我对对 = 1 2 9-1
2G ⼠ 1对⻔

trwl.FI 2歼) =我不对 =4 =Lgf



Od =@+炒了 △
。
⼆ ⼦抖的

, ⼼与⼦+5
与

⇒ È △d =△, ⼆ △ 与 .fr kàhG.metric.g-tiln.TT扪

△ f : = 我我对

⇒ { nwmxp-gjjwn-trwp.ci
Lnw以仁时的) = 1 2分⼼ , T.io


