17 Ulassical peotilems
Consider o system of two difforendial

oquakions with one wiknoun Junction

| P, U =fv

L pu =1,

<

m K
H e system nas @ solulion u
and p,,p, commule, th

PAZ =P4f2°
Hence, the Catter equalion is necssary
yor the tocal solvablily of the genuine
system (8ut not sufficiend, for take p,-p!)



2" Compatidility operotors

Let h b¢ o differential operater of
type E~F and ordr m on o C”
ma/u}foﬁd X
This operator s codled overdetomived
i thee is o differentiol oporator B
with BA =0 (wnd B+0)

A differontiol operator A" is calledo
compaiibity operador for A if A
and from B -0 it ollows that
8 factors through ', ie, B-CH
T gormal. thoory says ol any A fua



3° C” Powmcare Cemma

Pick o compatibility opurator A for
A on X

One soys that the C” Poincare tmna
holds for A i for any open st U
on X ond each £ C (UF) salisfyin
NY -0 U thee s an opon  sef
Vel and ue COVLE), such that kg
m

¥ N s ot olliptic there s q
counterexample of Hans Lewi (1953)
In Ve elliptic case the protlem. (s open if

n# 2.



4" Reduclion 1o selfadyount operators
Consider o Sounded operator T-H-H,
in Hibbert spaces.

The equation Tu =f fas a solution
oy f 71 NWT

L. Let £ 1 Nul T Then the equation
Tu={ Afas a solution if ond only
f o does T'Tu =T7.

For the unbounded oporalor 7D > L@F)
on L (9,F) induced by o differontial
oparator A the condition £ L Nul T reduces
to {13@):-{geD 1D, A'g =N~



5 Hualions

suppose M s o selfadyoint operator
ona,Hi)%crtspaceH.

o Ml <1 then the limid
fm M exists U Ve strong Topology



6" Green operators

Lot DB a redutively compact doman.

with C” foundary on X,

Using the Gresn function. G Jor A" A

on X yiekds an integral represoludion
u = Mu + T, Au

Yor ot wel"(DF), whae T, - GA?/Q.

. The Hermitian. Jorm. A (u):-(ew fet)

s @ scadar product on H"(DF) inducing

the saime topolopy , and 1, (1) - € ),

ot For eaoh { e LUOF), the

serios R~ > (1-T, )", comeres i {09



7" Hodge decomposidion
. For any £ L(DF) salisfyin
Ng-0,
{- (@)f - ARY

Denote by D, the set of uel, ®F
such that
) Auel(DF).
2) there is {u}<H"(DF) with u-u i

He(D.E) and A= A in L(DF)
bl Let £<L'@F). Then thee is o

weD, with Aw -7 W NE-0
ond { L (D)



8" Newmann protlem.
Wride A For the maximal aperador
L'@E)-L'@F) induced By A
The oparator D\ - A A+ AN enll)
with domain
Dt DDy Ku<D, Nue Dyl
s colled the generadised Laplacion
W s easy to verify that

R(D) = Nl A
L. (weak ofthogonal decomposition)
L@ -%® e 0D,
Mn@'g gfdfor simall 9 then the C Pourca




