CU\T\IM’\N& aml Co\/\owm\og‘g C'asses

0 Move obu\cv’ﬂ\ SeﬁuP: consy ole\f

E—> M N GOWIP,Q)( Vector ovndle .

Some  Oedn a5 ‘oc,i?mfej bul E]PA;/ @K

Cuy € GL(K C).
o V= d+ A Co\nYleoT!OV)
F= dAx ArA cMNa’(WeJ F ¢ (@) (M End E) ,

1. Tr F éQZ(M)) Since i:\ trev UnV:
Ty F’I-A - TY' C?AV F\, C'V\‘\/ = TY‘ ‘:\/'

7. d4d T F-=0-
Bianchi =D d F=0 ") chJ— A/\r FaAA=0

OTrF=Tr dF = Tv FaA TY‘A/\F

~2-form

=0 4. Tv AB~= erA :
5, Let A, A be two comedions on E DO M.
Then TyFP-TrF's do, «e Q'(IM),
TF-TeF = ™ (dAx ArA-dA' - AYAY)
= d T (A-A), sne TAR--Tr A

claim: A :A\+0\ with o € Q\ (M, EnJE)
=) TwF-TF = dTroe

4 Lt HP(MY= Sker d: QP (M) 22 M)
¢ Im 4 QP (M) g




Then [ TvF 1= Ct F')

D [wFl e (M) indep o chuie ob comection
on E"'>M

To £m\5\f) OheoK Olo\\m-' \ -
By Au = Cuv Ay euy - Acuv C’v\v, then

Aq,«," A’V\ - Cuvy C/‘\'\/"/‘\\/\ ("\/\\/-—l
D A-A e Q'(M, EnE)

Moye %wem\l?; Given V:A*/-\J detine
chp, (F) = (L )m T (FA-a F )eSin
ALl

To e«\q)]ain Yoakore oF o :
et - -> be Hewmitin melvic on E:

CUAY D= A 2u,vS
L%U\ AP WAV R
L\A \A)} 0o
<u,v>>Lv)ux>

Le¥ V' be wmetrc oovn(m’r;lﬂe ;
d L, ¥>= L@, 4> + L, V¥ D
Let $€,3 be aw OY"Hf\oth;L' frame
V.ea= A, °a
O = 3; Leg,, &y 7 <A ‘A €c,Cp
—|—<eo\) A,C ec D

= 0z AP+ A%y,




DAz A:dx valved in u(n) = skew- hevmitian
Note F@K" 25 An— O Ay + A4 Ax —Aw‘\a"

=) |- ig 2-form looa!hg, valvek i w(n).

= FT = -F F =FT dagyev for adjunt

= Ch,, (F) = L-Om(,i_n)m'rr (Fa-n F)

- Lf\)mﬂ'l)m hy,, (F) -
ch, (F) e SL7(M,IR)  real
gkew«s«am\nejn'c

NB ESM  vyeyql bva dle MaaTv ces
V=d+ A metric compati ble i
Same av«a wnenT = A valved in 0 Lh )

= Flz -F
= TY'F= -TriF =0.
bulm T F/\F non<Trivcal «

)

N aT\/\inb iq'\'cfe‘s‘r\“? ‘l\eve

TM: Ea\ﬂm(F)] e H(m)

im\ep of o‘ao{ce o£ conneu‘f'tbh '
P £ ‘ F TV.ST- WV!"'C
'Y bt cheek d TrFa-aF = 0O- [ch, (E)].

This Hllgws From:
Ci Tr Fa-aF = Tr d Fa-nFa4Tr Paeg clV =
combnined uj\"]'h Biomo‘m' izlen‘h‘}(a : dv F < 0.



CheK -
3 TrFa-aF =z Tvr dFa-aF+-+ Tv-Fan JF
= Tr o|VF/\—'-/\ F+e4+ TrFa--a JVF

- T AaFa-aF + T FaAnca F 0

cancelS
I<—~)

- Ty.U,\\—JF + Ty Fa--aFA A ol;:ilg

do F=dF +Ar F - FaA

NexT' Loy (F) Y nlep of A
Te Fan F = TeFaea F = gd T Ea-aF, dt

:AVA’ dg b= dba—AA‘o-kbAA
for be QCanC)
Nite 0|v|0'° \% bndp dx'a dx©
) | ) o m o¢ M
—(aubl& 3 "'A‘ /"‘l°r< P’b"\ /"A" ﬁ)c)x"&lxx
—f <
[k e ¢

Sym in (i, )

2 db + (Ad)A(b, dx") - (\oKAx A (A ,1,:‘)
f—c”)"’A/\ b@b/\/’\' %W“Mﬂ



Note: AJC = (A"‘A\ &€ Q' (EndE) . shouel earlier
| .
:-_> Ty FanF =Tr Fa-aF = m§ Tr dg A s Fa-aFdt .
(0]
Claim: ¢ o S (Bn)E)
d T ba F/\-“/\ F = Tr dvb A FA-—*/\ F
o O,

= Ty b/\F/\-"/\o‘VF .
(J’Nen C‘NM +c\vr O \

Ty FaaF =Tr Fa-aF = m d{Tr /A.M Fa-aF dt

0
D[N Fr-caF = LTrFaon F:l :

Veridying  the clam when m=37

J T oaFA F = Tr QbaFPaF —TrboadFiF - T baFAdF
STrdgbafa B -Tr badgFa B - TebaFadoF
~Tr Adbafa F -Tr baAaFaF

+ Tv oA AaFa F - Tvba FAAAF i

+Tro AFA AAF -‘T‘f\o AFA FAA
U

(BoF= dF+AF- FaA ) R

LJ
NA‘\'VTA\(*‘B, L?/T %I E ) rEV \D& ‘O\MMQ fSomwph.’Sm ,
hen: o
™ e, (8)] = [ehy, (8)].




_\.v\é&&l %ven AV A4—A on E, define
v %V% on B TszgT(g's).

D Vs AJ«AJ, A= %A%—‘—&% g:\ ‘
Earlier calculation ff\:{ — % F % .
D ch,(F) = ch, (F)V Trghqg'-Tr A

Total Chern class :

L. Linear algebya: for o Ac'o\%mﬂa\l'iau‘ matrix A,

S-‘AS = [N"' A,,,} )
Je.t(.I-\—A\ = det ( S [“")‘.\ - ]5‘\)

= (X)) (16W)

= 1+ O (N +0,(N) +- 7+ 0, (N
JK: é. >‘{| T /\

I.K P
- -
clé-.. 4LK

O, (A= 2x =TeA .
()= 2 Mg = L ((TYA) -TeAA )
(la 2

3
O (A= comle o TrA, T A - TrA™



2 Ch&TV] C\ASS FOYMA "3 e.’(pcmcl Ae)" r‘e\ola-cing
C (F\ Clej\' (I + (_,_E \‘- product with wedge

Product

\V(QW as mainy
od 2-fovms

=1+ C(F)+ G (Pt -~
C, (F) e S)_Zf(/v\\ ' Chevn class

Fo“o\m'“% Same Pd\em as be«"'fo’@.‘
C, (FS < %WTY |
C2(F)= 5 (%) (WFateF - TrFaF)

** Cm(F) 5 a combmalion of C—"\m“:\‘
Nde: E=E®E, F-= (F. 0 )

. o Fz

<h ()= Tr (exp (3F))

= Ch(E@E.) = ch(g) + ch (&),

c(F)= det (T+ 5 F)
=> ¢ (E\®E,) = C(,l':l)/\ CLE‘Z—)

QX\ Line \Ouvu“e, Wc"'\‘\ C\(,L\ :'Oj
out L nNown- tevial.

L —> 5 Ma\DIUS bunl\e. TYansi"'.'ov\ fww{'('ons ~

Cyo =+ O v O
Uy U -
C.|.—-—" A+:O A-=0

- -\
Ap= CA_c,( -dcc



V= A-\-AT—A-) F=o, c (LY=o ¢ H*(s"IR).

BuY L wot 4 ivial: any sedion wmusgl pass
‘\’\fWoU?lﬂ Zevo.

ex\ ( z ; ?\ oriented CoW\fmd' Riemann Sudace
Con dedine a\most aom\olex sthruetwe I =X ls,\ g
L&r ie\) 67,} locd\ oY(ew'l'ec\, ortho V'oYmu\ ﬁvavne. Té

e
Dedine T (e)=e2 T = f_)
L (e)=-¢€

chek: 3§44 ansther ONG

g - 2ae; det [£.] >0

then Id) =42 s T well- Jebn.
T ({,) = -4,

T2 = §X-iIX @ XeTp£ 3

Mo"'wa\'(oy, I brea ke T g o +C, - c(genspaces.

T(lof s f\'\& 'l'L e,ubehSpac&
IxX= X ¥¥Xe T"YS.

> e,

~——

T"oﬁ - < cow\‘olex kne buwidle
£i\o€‘f Now cplx ) 26n&V§fe¢L ‘0\3«

6\ -\ €+
. e, +re,
these are mult \0\9 v, So aUST oY)jV:ﬁ_\L:q
No'\'e‘. S) C (,Tloés \nc\,op o{' choice o:? V,A{—A

-0

S cu—y c\(.:)+ r Stokes' Thim
2



The Goauss— P)ovme,'\' Thin 5‘1’“‘\—85:

Sﬁ, < (Thoi) = % (23 & Ez&;;rewd\z
X (2)= 2- 2? on  genis sord

classica| Gauss— Bpmnet
g \’\ A«o\ — 2W%(£3 (C:Mfzgc)

émuss W\N atwe

LeVi- C\'V('n\
To o (2,%) V on 12
Z:La ce ” o VLC descenls
e clnss I 2o
Vz:sn(on b v A*A onn | f to T 92
c\assical 5
G pvss— Bovinel )
<, (Y=L TF
¢ 2N
V4 Ca[\ou la‘hDV) )ln kl‘n

G TY F - R d V° Séa'ar ausa,’th&

RJA KAVO\ Gauss Thm
E%mg{um
Defl\—“\'k £OY @3 WH"& vLC= &+A

Ve :=oA@e, O=d<e, 81> = 24 Ve e >
Ve,:=-d®e 0= A(e\)%)

= 473\) €D =~ <e’|JV62,>
A—. [O -
S o

Local cﬁwem'rar Por T“oé . £ = e, - ¢ Cs .

Le
VEz x@e, -( (Faoe) = Lx@¢.
=> VLC' Prescf\lzs Thoé < ch ahé cleiines

YV on T°s.

a Cowpnectiom



Dﬁ"—a;ls :"oY @3 COW\P\ITG R -@oy VLC

A= [0 '*:(j Rm= dA+AA
® O
Qm: [0 “A‘*-]
d o o
weite dd = Ke'/\ez) R, = [o 'k]
K O
Convedtins: Ry p = K J R-= Q(‘PP;R@Z‘ r Ry, *
2 R= -2k

Covt\pui‘e« F {or (.T“oé) 7) : VE=LadDE

AT(%: v
== éAThog line buydle
= L.Aok L2
T LK eae
= (IvF=z2 -K ene’

(A
= R e're
2

A_/Vol:é/

Ha\iY*; Ball T“GOTGM'. Avuz, smooth Vector -'&'o\&

2
on S must vanish af”
Some \oo{n‘l'.

Assume, B\a, Con'\'ﬂw{'(m that 3 V& P(TSL)
Nowheve \Iawn'.shint .
EqdiP 52 w(-\—h me,\'n‘c, %. AS q\oW¢) o\o'l"q;y,
a\most- "Pl" str X
= V-L(IV

'S nowheye \lav\isl«ina,
sectiom of T'"2g7%,

=D T“o Sz is « trivial lLne budle,
= ¢ (1T%¢%) = 0.



Bul S <, CT“"st) = 2 b» G auss- Bonnet .
g% = &



