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fZ,,) Ricmun s‘ﬂ.r"'Fﬂ&'&J (H,w) %p&t‘t’c MFJ ,j&;ﬁw),ﬂ"lﬂfﬁ)
AN ={u: 77 |3u=0, uelZ1=A 5 s bhe zero set of o seckion
E= {plueB, pe (10T 2350 chiber &, = 2(,0°TH)

b
B=fuz-Mlulzl=A :’[ }s i

To nrpfy the Impliﬂ'f -ﬁtnci‘f'dn H!COI"GM we need Soboley Compﬁ’ﬁbm!
fix P>2
e B Banach manifold - 'B=fueww('£,ﬁ] []
near w is modefed on Barach space W(5,u"TM) 3§
chart i
B 5 rm.0)

+ & Barach vector bundle © £ (ue™ , pel’(s, 'z TH))
L"—can‘;kﬁhﬂ of SOz, P Tm)

* 5:B>E smooth seclion transverse to O-section (b= O€E,)

ie.Vbes'(o) linearization Dys : B — 8, is surjective

:ds \ Tor
ki T £3T,Bxg,

Wiz ta2)
s{:) = Dqu € Lz, AMrze u* Th) » smooth in u
®cell Je JMw) regular if D3y = D, is surjective You=0

= S'0) c B is a smooth submanifold ; T, o) =ker Dy s
> fuc®| 3us=0 EE.,“ =#IIA) for Jregular
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fote : We expect /?(J_.A) to be finite dimensional , i.c.
xpe
imD, =B, , b D, finitedim. , dim AOA) = cloo e D,
= -~ i 4
= D, Fredhobm tndr D,

It is a good start 'ﬁoprove. this (lm!-'!f need (€ toa ply S]m(-&'m!c)
and Fincl r?uir J

I}E_'n_ Fo..- -éﬁ:,u = o )3 = f . b,
D. : T.B=W"(z. L™ — &.= L3, "'Tz0 " TM)
k3 — 'z"(i?} * Jlu)ov§e; ) + i(v,])moajuej
localty |
pds-Nepdé ; p=3(T + 02T+ 3w
is Fredhofm ( imD.<&. cla::d/ Foite )
with indexD, = dim ko D, = dim T, =nl2-290) 4 2¢,(07)
= 2n + ¥
for £=5°, A=[s'xpt]
Cor: For reyu&zr 362(52"1-) resp. Cj*)“ﬂa:]

o fucH,Ls%) | u(a.,)=p°} is @ manioll of dimension Zm-2n=4

o« T JA( o) - — 4420

'f“:,u)lkeﬁ(:’hfﬁ"ﬂ],f«t[H:PoS/ 8 e e e 2h+“i;?v+
Bt (S50 3)
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'Promc of Cor:
B— l‘.’-'._" M lon~® — €
o work with sections u P—-‘b(a;u., u(aoi) resp. (&) —B'Jtu
linearized apemﬁn are  compact parburbation hamotopic in {M}
of to
D* O : B=E 5T M D, :lon>B-E,
\:‘.t:).,
hence I:y sﬁiﬁ'{/ index = ind (D, >0) indese = tnd(7)
= el D, ~ dmM =mdD, +1
® M{S,Je,fo)ca/ﬁ'[---) a;’és -Frmé! (*' By Unigue con’binmﬁ{an,-ﬁ'm'l-cmdqx,)
q.-dp se'mPf&ness
Proof of Thm:
stepl: (31,5 € CUIMTp+ 151,)
¥ ]
H?I"LP + HHLP kf j K : W*P“"’ L? Compdtl‘

andhsme %&D <oo , mm D, clased

DA E ’B" adjoint opeator (D} 'Z?‘{)"Z(Duf)

A
L"f FE) W E W) AR gr LB
as distri butions é‘D“*?]}> = é‘ZJD"";,
/] |
(oca![y -5+ J¢ + Ot order & +3ds +0th orde-

Simifar estimates os in Step | = dim o DS <0
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= Dy is Fredholm
M D. is @ compact perturbation of -é:‘m TH{@pJMﬂj),
the Dolbeault opetor of the compller vector burdlle u*TH .
Riemann-Rogh thm =9 irdee 3, yp = 2(2) Au"TH + 2¢,(u¥Th)

I (2-23) n
statity” s D,
— niled Compact
I,-Jem[: ‘Du"a“’bm : W"P._t:__., Wilpc._-;”ﬁ—‘; LP
'3- — %IV!J)M Y O'j "

Estinates For quc’ly-&'gndnn

local coordinates : L€ 3 =>€" 2,5=33+Iw]

open
kest ca-n,mf . A
Ule U3l NDINp + IDL-230 0T, p
(ﬂmn cover b}f [acaf c}mrfs z = QK;‘ ; k;"—-:.fzt c2 )

Caldiron-2ygmurd : AT = (st orderoperator ) F =5 fh?}llf_,ﬂfzﬁcffﬂ{%

[cpcoo

(9,-33)5 =AY+ (v, a3 - @ )
(9:-3d) 2y = 43 MM%?,E)

( multiply by cutolf function heCT(z) , sup h <, hj=| and exiol to ﬁi‘-uz}
o fore genernffy VS, ey, < C (la3 ng-a,p{ ot “"L’"&))
= 5o < C(U353 Myme + 1%, 0023 - (0, 35 e + 13l,.)
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.'_'F""-'""’ John Eﬁhyrt's Chem cxp[om{cbn:7

Det” :

The k-th Chem class of a:"a-»f is the obstruction € HX®,2)
B

to the existence of @ (n-k+l) -frame of E oyer 2k-skeleton of B.
N

NWM,WM indopemdont

Fact: Tf'j ( k-frames n d:") = 0 ; J £ 2(n-k)
# P J= 2(n-k)+|

Reolly define ¢, by l:uu‘h‘ir? sections of  k-frame bundle gver  shefobon
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