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Theorem

Let Q c C" be any pseudo-convex domain. B
For any smooth (p, q + 1)-forms f on Q satisfying of = 0,
there exists a smooth (p, q)-form u such that ou = f.

1. Solve du = f in a suitable L2-space using functional
analysis techniques

2. Prove the solution is smooth when f is smooth
(regularity of the 9-equation)
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¢ € C°%(Q). Consider the Hilbert space:

L2 () = {Z uyaz; A dzy, |uf? = /Z uylPe™? < OO}
1

Dp,q(2) (smooth compactly supported (p, q)-forms) are
dense in L3 ;(¢)

d d
L2 (1) - L2 4(¢2) - L2 4(¢3)

T and S are densely defined closed (unbounded)
operators



Lectures 23 & 24

A priori estimates

Charles Favre

T: Hy — H, closed and densely defined.

Theorem

F a closed subspace of H, containing Ran(T). The
following are equivalent:

» Ran(T)=F;
» there exists C > 0 such that

|flln, < C||T*f||p, forall f € FnDom(T™)

Observation: ker(T)*+ = Ran(T*) = Ran(T*)
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We want to prove for all f € Dom(T*) N Dom(S)

12, < C (IT"f2, +|82,)

Theorem

The space Dp 4(Q2) is dense in Dom(T*) N Dom(S) for the
graph norm

fr |flo, + T flp, + |SFlgs

for appropriate ¢1, 2, v3.
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» Choose 7; € D(2), 0 < n; < 1 such that for any
compact set K, n;|x = 1 for all j > 0.

» Choose ¢ € C*°(Q2) such that

n

D

k=1

12
M " gvtorj—1.2...

6zk

> Setpr =9 —2¢, o =9 -1, p3=1¢
Freedom to choose any o!!!
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Iff=73,fudz A dz,

ofy

Sy

af//K Of
Z Z 82/ 821

(—1 )P—1 el T f = Z Zék(fl,jK)le A dZx+

K
0 _
Z Z fijx 8%} dz) A dzx
K J
; . O(he—% )
with 6;h = e*"T) — az, — hg¢
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it f=>%,fudzi N dz,

e ¥

Z/Zf/jK/kK 2% e + ZZ/’ZZ

IWoj=1

< 2|T*f|,, + |Sf|¢3 +2/ If] |3¢|2e_4p



SOlution to the é-equation in L2 Lectures 23 & 24

Charles Favre

Theorem

Q c C" pseudo-convex

Forany f € lew+1 (Q, loc), of = 0, there exists
u € L3 ,(Q, loc) such that du = f.



Sobolev space: WS = {f € L2, 0'f € L2, V|| < s}

Theorem

Q pseudoconvex

Letf e Wy .. 1(Q,loc) such that 0f = 0. If

» Ju=f, and
» ue Ran(T™)

then u € W3t ,(Q,loc).

— conclude using Sobolev embedding Ws+2" ¢ ¢s.

loc
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