i

|

’ Math. Forschungsinstitut
~ Oberwoifach .

E 20 log gﬁ

MATHEMATISCHES FORSCHUNGSINSTITUT OBERWOLFACH

Tagungsbericht - 36/1992

Reelle Analysis

16.8. bis 22.8.1992

' Die Tagung fand unter der Leitung von D. Miiller (Biélefeld),

E.M. Stein (Princeton) und H. Triebel (Jena) statt. Es wurden 34
Vortrédge iilber neue Forschungsergebnisse gehalten. Ferner wurde

die Tagung zu. regem Gedankenaustausch und zur Zusammenarbeit
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‘genutzt.

In diesem Tagungsbericht sind die Vortragsausziige gem#éB der
zeitlichen Reihenfolge der Vortrige zusammengestellt.

Schwerpunkte waren Themen der klassischen Fourieranalysis auf
euklidischen R&dumen (Fouriersche Multiplikatoren, singulire
Integraioperatoren, Regularitéits- und -Konvergenzprobleme) und

der Theorie der partiellen Differentialgleichungen (lineare und

nichtlineare PDE, Systeme von PDE). Einige Vortrige stellten
auch Resultate aus der Theorie der Funktionenriume dar
beziehungsweise behandelten verschiedene Fragestellungen unter

‘Nutzung der Theorie der Pseudodifferentialoperatoren. . Des

weiteren wurden Ergebnisse auf dem Gebiet der harmonischen
Analysis auf nilpotenten Gruppen und symmetrischen Gruppen sowie
auf dem Gebiet der komplexen Analysis vorgestellt.
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Vortragsausziige

D.H. PHONG -

Fourier Inteqral Operators with Degeneracies

This is a report on a recent joint work with E.M. Stein.

Let S(x,y) be a homogeneous polynomial of degree n in (x,y) er?.
We give necessary and sufficient conditions for L? estimates 'for
oscillatory infegrals of the form ‘ )

I f eIy (y) @ (y) dY bam < CIA|Y7 I‘Pﬂum

1 f e“'.s‘m’|s,£’,<x,y>_|*’*x-<y)¢(y) ay Law < CAIP2 19l .

Here x € C:,'(R) is a fixed cut-off function. We also discuss L2

reqularlty ‘and LP-L 9 est:.mates for Radon transforms - and related' '

Fourier 1nteqra1 operators.

=

M. CHRIST
Analytic (Non-) Hypoellipticity of d,

Let X,Y be real analytic (denoted C¢), real vector fields in an
open subset of R?, and 3, = X + iY. Assume X;Y are independent
at each point. Set A(x) = determinant (X,Y, [X,Y])(x). Suppose

d, d9,f € C® in some open set Q. Under what geometric hypotheses

"can one conclude that 3,f € C*(Q)?
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Proposition: For X =0,, Y = d,+(x™'+xt¥J,, there exists f as
above with 93f ¢ C®, provided m,M are even and sufficiently
large.

The significance of these examples is that {A=0}={x=0= ¢}
has dimension only one, whereas it had dimension two in all

previous examples. This supports a cohjecture of Treves: any
curve with certain geometric properties, contained in {A =0},
should pose an obstruction to analyticity.

The proof combines a model case, previously treated by D. Geller.

and the speaker, with a perturbation argument.

E. DAMEK

Admissible convergence for the Poisson-Szegd Integrals

" This is a report on a joint work with Andrzej Hulanicki and

Richard C. Penney.

We prove almost everywhere semirestricted admissible convergence -

of the Poisson-Szegd integrals of LP functions (1 < p < ®) to
the Bergman-Shilov boundary of a Siégel domain. In the case of
symmetric domains the result is a consequence of a theorem by
Peter Sjdgren.

Given a regular cone Q in R™ let a Hermitian bilinear map
®: C:x C? - CH

be Q-positive i.e. ®(z,,z,) € Q for all z, € C* and if
®(z,,2z,) = O then z, = 0.
The domain

D ={(z,2,) € C'x C*: Imz, - ®(z,,2,) € Q)
is called a Siegel domain determined by ®, Q. The Bergman-
Shilov boundary of D is the set

B={(z,,2z,) € C:x C%: Im z, -@(zz,zz) =0} _
There is a step two nilpotent group N(®) acting on D and acting
simply transitively on B. ' '
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"We do not assume that D is homogeneous but we consider an

abelian group A < GL{n,R) acting on D in a diagonal way and
having a "positive Weyl chamber". An example of such A is R*
with the action

r(z,z) = (r zl,\/f__zz)'

but there are also more sophisticated examples.

Given a group A,y € N(®) and a compact set K< D we define an

approach region by
T, (K) =lyvaz: a€A, z€K).

The Poisson kernel for D is the function P(w, 2) on B x D
defined. by '

2
p(mlz)=_|£$ML w €E€B, Z€D

S(z, z)

where S is the Szegd kernel.

‘Given F, € LP(B) = LP(N(®)) the Poisson integral of F, is
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. F(z)=fm,'z-_opip<y,z)dy

If Fe HP(D);1<ps==, then F is a Poisson integral of a function
F,e€ LP(B). If D is symmetric the Poisson integral (1) is

harmonic with respect to the Laplace-Beltrami operator. On a
general Siegel domain the Poisson integral may not be harmonic.

Theorem: Let F,€ LP(N(®)), 1< ps<x and F be the Poisson
integral (1) of F,. Then for every compact. KcD .
lim{ F(2): z €T, (K), dist(z,B) -~ 0) = F,(y) for a.e y € B = N(®).

Remark: The nontangential convergence in the sense of the
regions I‘,(K) seems to be somewhat more general then the notions

of convergence considered before in the context of Siegel
domains by A.Kordnyi and E.M.Stein in 1968-72.
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H.-G. LEOPOLD

Pseudodifferentialoperators énd function spaces of variable and
generalized smoothness

In the classical function spaces of Besov type B, ,(R?) norms can
be defined via resolution of unity in the Fourier image R? of
the function u(x), which is connected with the symbol |E|? of the

Laplacian. To get scales of function spaces where special "

degenerate elliptic partial differential operators or YyDO’s of
variable 6rder of differentiation have similar properties as the
elliptic operators in the classical function spaces of Besov-
Triebel-Lizorkin-type, we replace the Laplacian by a suitable
hypoelliptic ¢DO A(x,D,). Then, the definition of the Besov
spaces of variable order B;';(R?) based on decomposition of
R; x Rf which are induced by the symbol a(x,Ej of this ¢DO. This

—means_that_we may have different resolutions.of_ R{ for different

UFG

x € RZ. In order to belong to one of these spaces, now a function
will have to satisfy smoothness assumptions that can vary on
different regions in R3.

W. HANSEN

A _converse to the mean value theorem for harmonic functions

It is shown (joint work with N. Nadirashvili) that for every

domain UG RY, d 21, every continuous function f on U which is

bounded by some harmonic function h > O is harmonic provided for
every x € U there exists a ball B, contained in U and centered

at x such that f(x)=1/A(B,) ff d\ (a result which is new even for
By

continuous bounded functions on the unit ball in RY, d > 2). This

result holds as well for more general means. In addition, known

results on Lebesgue measurable functions having the restricted

mean value property are improved. '
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In contrast to preceding work on the problem the proof is given
in a purely analytic way. It uses the Martin compactification,
in particular the minimal fine topology, and exploits properties
of the Schrédinger equation Au -8d( -, du)2 lL,u=0 (8 =107,

A a suitable subset of U).

F. TREVES .

Parametrices for Schrédinger equations o . .
The el;;uations :under study are of the type

L.-'_} aat: - A, -alx,D),

where a(x,D,) is a pseudodlfferentlal operator of the following
kind

a(x,D,) u(x) = (2u)"‘fe’"" a(x,§)ulf) dg (uéif )y ) N

--and there is C, , >-O-for- each- «, B -€ 22,

|a“ & a(x,B)| s ¢ pcxoPlelcE>a Bl (<x> = ¢1+|x|§)-.

‘I‘hls is expressed below by saying a € S¥ "(Rz")
+ The approach is to ‘write

-ithp gita _ 1 0 _ _-ita, iea,
e L e 7 3c " © a(x,D,)e "
Theorem 1: e '™x a(x,D,)e™ = a(t,x+2itD,, D), where
‘ 1|z 2 o, iZ=
At x,8) =, [ et alxez/E0)dz  (C=(2ym e’ €. .

&
We have, modulo .S~ 9(R27) ,

‘ 1 .t 7t
A(t,x,€)=z ﬁ (H)'a‘(ai“a) (x,§) (”ew a(X,E)).

(In Theorem 1, a(x,f) € SP9(R?2).) In the sequel, one assumes
P = g =0. Then one seeks an operator K s.t.

(x) L X

T B¢ ~ A(t/Xx+2itD,,D)K = 0, K|, o =1I.

The parametrix of L will then be the composeA elitdg,

Deutsche
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To solve (*) one write

k(&) ulx) =(2m) ™ [ eix ¢ k(e,x,§) 4§ &,

and k(t,x,§) is determined by transport equations. Actually one
write

13
1[3(1028!.!):15
o

k(t,x,8) = e g(t,x,§).

The transport equations for g are some simpler than those for k.
‘ One gets the following estimates: .
|a; ag 9r ( t,x, E) I s cruﬂ (1 t(x>-t-<¢><e>-z-<ﬂ>Mt (XI 5) -Zi-lﬁ'ﬁl ’

with

Y
Mz(xl€)=(1 + —::(_;I%T) z,

where the signum 2 is that of t. A

The error term in the first equation (*) is an operator ¥ - Ox
_(space of (¢~ functions that grow ‘avt most polynomially at
infinity), and 9",,- f. ('9',, is a space of distributions that

decay rapidly at infinity).

J.P. ANKER
Multipliers on noncompact manifolds
‘This is a report on a joint work with Andreas Seeger. We are

Hérmander type ensuring L, boundedness for functions of the

Laplacian A on Riemannian symmetric spaces G/K of noncompact
type and more generally on complete Riemannian manifolds M with

Mikhlin theorem was obtained in this context by Michael Taylor
in 1989, achieving a long series of efforts by several authors,

particular case M = G/K in 1990. In order to state our latest

DFG Deutsche
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interested in obtaining minimal smoothness conditions of

C” bounded geometry. Recall that an analogue of the Hérmander-. )

and that we extended and sharpened this theorem in the"
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result, let us introduce some notations. The infimum of the L,

spectrum of (-A) is denoted by o¢?. The volume growth is
uniformly controlled by |B(x,r)| < C(l+r)%e®™ . Notice that

rank-1
2

og=x=|p|l and 8§ = in the case M = G/K.

Theorem: Assume that & < nT-l, 'where n is the dimension of M.

n+l
n+3

i 1= i_1
tpe strip |ImA| < x, := 2x( 5 ) such that

Let 1 <p<2 and let m(A) be an even holomorphic function in
i =lo, m (.+ixk;) IIB‘-,, + sup lo m(t. +ik)) IIB;‘, < w, where @,(A), ¢ () are
bump functions around A=0, resp. |i|=1 and By denotes the usual
Besov space of smoothness index &, = n(%—%) . Then m(y-a-02?) is

a bounded operator on Lp(M) with norm << (.

Analogous results were proviously obtained by Andreas Seeger in.

UFG

' the Euclidean case and on compact manifolds. Let us make some
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comments about our theorem. A slightly weaker result is

n-1

available in the case 32 . The holomorphy condition is

known to be necessary for M = G/K. The condition p<2:- %E% comes

from the following version of the Sogge-Stein-Tomas restriction
theoren. ' ’

Lemma: Let 1 <pcg 2'%:—;‘, A = V-a-0%2+E2 with £ > x, and let

? e Cz(R). be an even function with small support. Then
- 1
-~ _ N G,-i
1¥(a,-t) +¥(A;+ ) IL,,-z, < C(1+¢t) .

n+l
n+3
‘n+1
. 2
generally for the Laplacian on forms, the square of Dirac-type

Some more comments. When 2- < p < 2, our theorem holds with

2p

B:f replaced by By (% <

(%--;—)). It also holds more

operators ... and small perturbations of them. As far as
applications are concerned, it yields for instance good L~L,

bounds for A{“’ and good L~L, boundedness results for the

strongly singular operators A["e‘““ (o<cac<l).

Forschungsgemeinschaft




J. BOURGAIN

Applications of multiple Fourier series to nonlinear PDE

C. SADOSKY

Interpolation in the polydisk

It is. well-known that the classical interpolation problems of
Nevanlinna-Pick, Carathéodory-Fejér, and other, can be solved
through the Nehari théorem in the circle. .

Abstract lifting theorems for bounded invariant form acting in
scattering systems with several ~evolution groups provide
several-dimensional versions of the Nehari theorenm [Cotlar-
* sadosky, 1990,1991]. S

. Using a formulation of that theorem in T¢ expressed in terms of

functions of "restricted bounded mean oscillation", thé problem
of Dbounded analytic extensions to the polydisk of functions
defined in a zero variety, with contrbl'of the norm, is given a
solution.

P. SJOLIN

. Radial functions and maximal estimates for solutions to the

UFG

Schridinger equation

For fe Y (R set

S,£(x) = ulx, t) =(zu)-nfeiﬂef=ltl‘ £(E)dE, x e R?, t €R,
R? A

where a > 1. We then have u(x,0) = f(x) and in the case a = 2

u is a solution to the Schrédinger equation Au = idu/3t. We set
S*f(x) = sup |5, f(x)|, x¢€R2,
o<t<1

and let H; denote Sobolev spaces. We shall study estimates of

Deutsche
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the type
([ 15 £00 19409 < g Ifly,,

B(O:;R) .
where B(O;R) ={x € R |x| <R} and f is a radial function in

R?, n22.

L. VEGA

Local reqularity properties of Schrédinger eggatiions

We present the following theorem.
Theorem: (with A. Ruiz) Let eit*Yiy, be the solution of the
Schrédinger equation
idu+Au+vixiu=0 (x,t) € R
u(x,0) = uy(x).
Then
. T .
(sup X f f |DV/2eite)y |2dedx) 12 s C(T) uolys gsy
xR R B(Xo, R} T ’ . .
where D¥2 = (-A)¥4 and "V =V+V, with V] ez < e(n) and
IVali-em < +o- '

~e(n) is a constant which dependé on the dimension.

J. PIPHER
Boundary value problems for 2nd order elliptic operators

We consider the solvability, with data in LP, of the Dirichlet,
Neumann and regqularity problems for operators L = div AV wk;ei'e
A is a symmetric, elliptic matrix with bounded measurable
coefficients. In particular, what additional smoothness must be
imposed on the coefficients to guarantee solvability of these
problems for some p. Results of R. Fefferman - C. Kenig -

Deutsche
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J. Pipher and of N. Lim on the Dirichlet problem and results of
C. Kenig - J. Pipher on the Neumann and regularity problems were
presented. '

C. KENIG

The Poisson Equation on Lipschitz and ¢! domains

In joint work with D. Jerisson we study the Poisson equation

Au = f, Lilaa = 0 on bounded Lipschitz and C! domains in R3. We
assume that the data f belongs to Sobolev spaces WF(Q) or Besov

spaces BFf(Q). We find optimal conditions on p and a such that

for any such domain Q and any such f, the solution u belongs to

. W5 (Q) or B, (Q).

UFG

N. GAROFALO

AUnig\_xe Continuation for Sub-elliptic Operétors

This is recent joint work with Zhongwei Shen. We consider in R3
the model Grushin operator
*F &

_ *
eI A A R

¢ constitutes a basic example of sub-elliptic operator and is

closely related to the sub-Laplacian on the nilpotent Heisenberg
group of real dimension 3. The homogeneous dimension of ¥ at the
origin is Q = 4. The action of the nonisotropic delations leads
to conjecture that the differential inequality |%u|<|Vu| has the
strong unique continuation property at points of the manifold

{(0,0)} x R, provided that Ve LA .(R®) with p> g our approach

4 4
relies on the establishment of an (L’,L ) Carleman estimate

Deutsche
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' Theorem: Let m € MR4, 1 <D< 2, B+%=1, and let a« >-1 be such
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which generalizes to the present context a result of D. Jerison
and C. Kenig for the Euclidean Laplacian. The main tool is a
discrete version of restriction theorem for the projection
operators associated with the spherical harmonics of the
operator ¢. .

W. TREBELS

On _necessary conditions for Laguerre multipliers

This is a joint work with G. Gasper.
We study multipliers for expansions into Laguerre polynomials on

L4 -spaces ‘ _ |
T () - =t e > mE (K LE (x), @ >-1
=0 . L
where

- 1/p
I£flz, = [flf(x)e"‘/zl" x'dx] , 1 <sp<»,
o

and

£ k) = [£00 LE(x)/LE(0) e~"x%dx.
. o ° .
s ®

that mak{—l—',i} < (au)(—é-%). Then

3p' 4
: " LW
A A-1 q
lnl. + sup (kgl;z I(k+1)‘ A, A% my| qu < Clmlyg,,

where A:=(2a+1) (—;—%), A,me=m-m,,, A®m, = ;: AP my, .
=0
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From this follows immediately for finite sequences m = {my} the

Cohen-type inequality
1

(2a+2) (1-2)- 4da+d
2 2 |my| s Clmlys,. 1sp<

(n+1) 20+3

essentially due to C. Markett 1983. The necessary conditions are
compared with suff icient ones.

D.R. ADAMS

N S nd orx : tic systems under constraints

Let Q be a bounded domain in R®, n 21, L = AA - B where A and B
NxN real constant matrices, A = Laplacian on R=. set’

K={ve(vi.,v) € Hy(Q)":vi >y onQ)

where yec?(Q) N co(Q) with ¢ < O on Q; £=£1,.,£%) € L=(Q)Y. We

consider the variational inequality S

(VI) Find u €K s.t. <Lu,v-ug 4 2 <f,v-u> for all v € K.

Question: What are the conditions on A and B that give
éxistence, uniqueness, and regularity?

The ellipticity assumption is: det(A)+*0.

We consider two cases: (A7'),;,<0 and (A'i)11=0, ~where the last

case can be split into N-1 subcases according to the value of

.ke(l,...,N—l}, where k=, deg(p)+1, and p(M;A) is .the monic

DFG

polynomial  obtained from det[(M—).I)* 1, M=SA™1BS1, for some
especially choosen invertible S. Here the symbol # denotes the
(N-1)x(N-1) "upper right hand corner" of the matrix. From this
we get canonical forms for the reduction of M via the group

€, = invertible NxN matrices C s.t.

€, =1;C;=0,25jsN; Cpy=0,151isN-1. From this we get
solution classes and eventually their associated a priori

estimate. That eventually lead to a partial answer to our
questions.

Deutsche
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T. RUNST
appin roperties of nonlinear operators in function spaces

This is a survey on some recent results of a joint work with W.
Sickel, Jena.

We study the boundedness of the nonlinear ‘ superposition
operator: % 1 Fpo(Ry) =Fpo(R), S, 2 8,, given by f - G(£),

where G(t)=t=, m=2,3,... and G(t) is a sufficiently smooth real-
valued function with G(0)=0, reépectively, and £ belongs to the

scale of spaces of Triebel-Lizorkin type Fg_(R,)) . Results
concerning with the loss of smoothness s,-s, in dependence on
‘the 'ﬁé’rélﬂ'e‘t’er n',""é‘; and p are also given. ‘ ‘
Theorem: Let .
"0<p<w, 0<gsw and G € C"(k,,), B > max(1,s) with G(o) = O.
(i)> Let s> o0,:=n- max(O,%-l) . Then there exists a constant c;
such that .
1G(E) |Figl s co(IE| Ryl B+ If| Fpl U £|Lpax (st

holds for all f € Fgoo(R) NL(R).

n

(ii) Let o,+1<s <% and g=%. Then there exists a constantc,
—-s+1
p.

such i:hat
lc(£) IFg,qﬂ < cG(llle,‘fq|+||f|F,f,,|I°)

holds for all f € Fp . (R) .

Deutsche .
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(iii) Let n - max(O, %—1; %-1) < s <1. Then there exists a constantcg

' such that
1G(H) | ol < colfF, ol

holds for all f € F, (R, .

.V. D. STEPANOV

oF

A recent progress of the Hardy-tme we:.ghted norm 1negga11t1es
and related topics ’ ’ :

Let p > o and ﬂflp denote the usual (quasi)norm of a function

in Lebesgue space L?(R*). The weighted space LF(R*) is genérated

_by the weighted (quasi)norm [fl,, ,-I]fvl . We consider the weighted
' 1nequa11ty : : I

I (kf) vi, < Clfv],, for all f, ) o . (1)

with the Volterra inéégrél operator K given by

KE(x) = fk(x,y)f(y) dy ’ (2)
[+ . h

where the kernel k satisfies the following condition
(1) k(x,y) 20 if x>y > 0 and is non-decrea51ng in x or non-
increasing in y, ) o
(ii) D (k(x,y)+k(y, z))s k(x,z)< D(k(x;y) +k(y,2))
if x>y >z >0.
We prove necessary and sufficient conditions for the inequality
(1) to hold and for the operator (2) to.be compact.
Similar results are valid in general- (non-Volterra) case. Also
the dual and weak-type criteria are given.
In case k(x;y) =(1/I'(n)) (x-y)®*, n>1 we find out applications to
the spectral theory of the ordinafy differential operators such
that the estimate of the first eigenvalue from above and below,

Deutsche
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criterion of discreteness of the spectrum, trace formula and etc.
The inequality (1) restricted to the cone of all non-negative
monotone functions is a second part of the work. We obtain the
similar criteria for this case and then consider the mapping
properties of a number of classical operators of harmonic analysis
such as maximal function, Hilbert transform, Riesz potential,
Fourier operator, etc. in the Lorentz spaces given by
1/p

A (v) = {£:1£1;,,= [ £2(E)P v(t)dt < =},
A .

- 1/p
T, (v) = {£: IIfII,.-= [ £r(e)P v (t) dt:] <Cw), - .
(4]

In’particuiar, an‘ ahalog of recent result of Ariso and Muckenhoupt
about the acting of the maximal function in /\p(v) for the normed

Lorentz space I (v) is given.

C.D. SOGGE
ull Yms cal smoothing o urie inteqral operators

We consider the Cauchy prdblem for the wave operator in R™, n > 2:
u=0
Uleo = £, BU|ip = O

Theorem (I,geral 1980): If @, = (n- 1)|—-—| and 1 < p < w.

Then Ju(-, t) HL @ < Cp,. IfI,.p ® - Th:l.s result is sharp.

We present a proof based on joint work with A. Seeger and E.M.
Stein which works for variable coefficients. .
Finally, we prove local smoothing estimates and show how they imply
Bourgain's circular maximal theorem. In particular, we have the
following joint result with G.Mockenhaupt and -A. Seeger.

Theorem: If 2 < p < =, 3¢, > O such that u € LS (R™) iff € L

p"p(nn) *
No such result holds if p < 2.

The proof we present relies on a bilinear estimate of S.Klainerman
and M.Machedon involving null forms for the wave operator.

Deutsche B
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H. SMITH -
LP - re ari or dif ive -wave e ons

Let Q be a smoothly bounded, strictly convex, compact subset of
R°. Let A denote the self adjoint Laplacian acting on L? function
on R™\Q, the complement of Q, which satisfy Dirichlet conditions
on 3Q. -In recent joint work with C.Sogge, we  show that the
diffracted wave operator e!®™ has the same mapping properties on
the LP Sobolev spaces, 1< p < =, gs' for the unobstructed wave

. operator:

I_hg_qxgm_ (1-4) % eitV3 jis a bounded operator on LP(R™N\Q), with
operator - norm ,C (t)v uniformly bounded for t in any compact
interval.

This establishes the . sharp flxed time regularity of solutlons to
the mixed wave equation:

Ru(x, t) = Aulx,t) x € RA\Q teR
u(x,0) = f(x)
O.u(x,0) =glx)

u(x,t) =0 1f xeaﬂ

The proof uses a nonisotropic decomposition of phase space. to
decompose the Melrose-Taylor osclllatory integral representatlon of

the Schwartz kernel of eitV=, Although not discussed in this talk
these: technlques also are used to establish:

Theorem: Let A-be a Fourier integral operator of order m associated
to a folding canonical relation. Then A:LZ5,,(R?®) - LE-(R?) if:

(1) ms -(n- 1)|-———| and p ¢ [—,3]

1_1
( ___ - _ = -,
‘ (2) 'm 3 (n2)| 2|andpe(2

UFG
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For n = 2, the result (2) is also valid for m = -

ol
.
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D. GELLER

Transversally elliptic operators o ét ictl seudoconvex
CR manifolds

Let M be a real analytic, strictly pseudoconvex CR manifold. The
Kohn Laplacian [, and its natural generalizations, the transver-
sally elliptic operators, play an important role in analysis on M,
just as the Laplac1an and elliptic operators do on Riemannian
manifolds. However, the theory of transversally elliptic operators )
is still incomplete. Consider, for instance, the "0 ,-Schrédinger
operator", [, + Vv, where V is a (real) analytic function. If V is ‘
nowhere vanishing, then this operator has an analytic parametrix,
if V is identically zero, M compact, it has an analytic parametrix;
only relative to a projection onto a large nullspace. For general
V, the situation is still unclear. We shall discuss this example
and several other recent results.

R. FELIX

Randon transforms associated with certain group_actions

Das Radonsche Inversionsproblem besteht darin, eine éegebene
Funktion f auf einem Raum € von “Punkten" zu rekonstru:l.eren aus den
Integralen von f lings der "Ebenen" in 0. -

Wir gehen hier von einer Abelschen Gruppe © = U x E aus, auf der
eine Gruppe G. durch Automorphismen wirkt. (Die Standard-Situation
ist natiirlich der Fall € = R”.) Da das "Ebenensystem"

& := {E(g,u)| E(g,u) :=g.-(u+E), g € G, u € U}

im allgemeinen zu groB und damit das Radonsche Problem iberbe-
stimmt ist, beschrinken wir uns auf ein "reduziertes System" .
% := {E(m,u)|meMuecU), wobei M eine geeignet zu wihlende
Teilmenge von G ist. Die Radon-Transformierte ®f einer Funktion £
auf © kann dann als Funktion auf M x U angesehen werden. Sei m* die
zu meEM kontragrediente Wirkung auf der dualen Gruppe P; sei dm
ein MaB auf M und bezeichne dn bzw. d{ das Haar-MaB auf U bzw. O.
Um 2zu einer Inversionsformel zu gelangen, treffen wir nun die
folgende entscheidende
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Voraussetzung: Das Bildma8 des MaBes dmdn auf M x U unter der
Abbildung F:M x U -P, (m,n) -~ m*. n, existiere und sei &Hquivalent
zu d&. (Diese Voraussetzung stellt sicher, daB & zwar reichhaltig
genug, aber nicht zu groB ist.)

Ist jetzt w(m,m) die zugehdrige Dichtefunktion und L der durch w

bestimmte Fourier-Multiplikator (bzgl. der Fourler-'rransformat:.on
auf U) so lautet die Inversionsformel

f= R LR, _
wobei &* die "duale Radon-'rransformation" ist. Ferner gilt' die

‘ "plancherel-Formel", welche besagt, daB L 38! L3 (Q) - L2 (Mx [4))

-eine Isometrie ist.

Das Resultat ist anwendbar sowohl "au'f" den klassischen Fall als auch

auf die natiirliche Wirkung einer jeden zusammenh&ngenden Gruppe
unipotenter Matrizen, so daB die gegebene Konstruktion insbesondere
zu einer Radon-Transformation auf beliebigen nllpotenten Lie-
Gruppen filhrt. Hier erweist sich L als ein Differentialoperator.

S. MEDA
on_the best sg;nj. roup on non-compact symmet ic s aces °

Let X=G/K be a symmetric space of the noncompact type. Let ¥ be
(minus) the Laplabe-Beltrami'operator associated to a canonical
G-invariant metr:l.c on X. Define for all 0 <0 <1 the operator

S = -6b.

In a joint work with Michael Cowhing and Sarains Giulini we proved
sharp estimates for the LP-L9 oﬁerator norm of the heat é’einig’rbup

. (exp (- L‘Q‘,)),;,° and we found exactly when the resolvent operator

oF

Qa‘/’ (here a is a complex number with nonnegatlve real part) is

bounded from L? to LY. This is done by: using some new recent
criteria which give necessary ‘or sufflclent condltlon for a
function £ to be in L*(G). ’
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P. LEVY-BRUHL

Coheregt states, spectral theory and ni lpétént Lie groups

This is a joint work with J.Noq'rrigat;..A'We prove the following

abstract theorem about coherent states:

Theorem 1: Let H an Hilbeft»space, Z a space with pés}itive
measure dz, z -91!} measurable function from Z to H s_.t.:
1) 1%y [ =k, . ) 2) VfeH f= f(f,‘l’,)‘l’, dz (weak sense) .

Let P be a self-adjoint positive operator in H with domain D(P)
s.t. ¥3 € D(P) for all 3 € Z. Assume P to have compact resolvent, .

and let N(A) be the counting function of eigenvalues of P. Then:_
i) Assume there exists a positive function's on 2 s.t.:
(*)Vr>.o_mes{}|s(3>)srl(«o.and. '

(1) V £ € D(P) (ona curve of P): fs(}) | (£,9,) I’dz's' (P£, £) + AI£?.
Then N(A)< 2K? mes {3 |s(}) <4rd.

ii) Assume there exists a pos:.t:l.ve function S on Z, satisfiying.

(*), and:

<= 2)-V--f-€-D(P) ~(on-a curve-of -P)-+-(P(f)7 £) - —fs (2) | (£,F;) |*dz

UFG

Deutsche

. supls(3),S(w] 13 S(3) \*
(3)3¢203c>0: [[mf[s(})’s(w)]] 7|2, 'P.,)ldwsc(—LA )

then for every r > 0, there exists R > 0 and

N(RA) 2 = mes(}ls(y)s A}

In a second part, we construct coherent states associated to an
induced representation II of a nilpotent Lie algebra % .

When the algebra is stratified, theorem 1 and the coherent states
associated to I ¢ 8,. (3; is the usual di.lations]' can be used to

give an estimate of the image II(D) of the sublaplacian of ‘g« under
IO. (This result was obtained before by the authors by a much more
complicated technic).

The coherent states constructed here also give an "approximate
diagonalization" of II(P), from which we can improve results of
J.Nourrigat about G8rding inequality and limit sets of representa-
tions.
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G.A. KALYABIN
he exa ues and bi al estimates of in capacities

The quantities of combinatorical nature introduced by Yu.vV. Netrusov
(1989) are considered which are equivalent to the capacities of
sets with respect to the generalized Besov spaces B,f,‘,;”’ (R?) .

The algorithm is constructed which allows to calculate the exact
values of these modified capacities for the arbitrary finite uni-

‘ tion of T "elementary bricks" using only O(T) arithmetic opera-

tions.
As. a corollary the effective b11atera1 estlamtes are obta:.ned for
capacities of regular J.at_t:tces.

The results are new even for the ordinary classes B (R?) .

alyti is in real surfaces in

This is a report of joint work with S.Baovendi. A real hypersur-
face M in C' is minimal at p, if there is no germ of a complex ana-

lytic hypersurface M with p, € M c M.
Theorem 1: If M is minimal at p, and H: M - M is a C° mapping,
H(py) = p,, detdH » O and H extending holomorphically above M near

Py, then H is not flat at p,. That is, some derivative of H is

‘ nonzero at p,.

UFG

Theorem 2: If Mc C is a hypersurface of finite type ét ‘Po

(in the sense of Kohn) .and H: M - M is a mapping as in Theorem 1,
then H is a local diffeomorphism near Do

The proofs of Theorems 1 and 2 use the method of analytic discs.

Deutsche
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H.M. REIMANN

Quasiconformal deformations on the Heisenberqg group

This is a joint work with A. Koranyi, CUNY. -

Quasiconformal ' mappings f:H” - H” .on the Héisehberg ‘group are
homeomorphisms with certain regularity properties which preserve
the contact structure and distort the conformal structure by a
bounded amopmf at most. They satify a system of differential
equations of Beltrami type: - : "

n ] :
2,6, = 12 B132:fx k=1,...,n+1.
=1 .
with p symmetric and 1—1{% uniformly bounded.

Theorem: A vecf.orfield of the form
. n . -
v = % ; [(Z,p) ;- (2,p)Z,1+pT with p € C;(H?,R) generates a flow
=1 . ] B
of quasiconformal mappings provided that §|z,z,p||_ is bounded.

The problem of extending quasiconformal mappings on. .H? = 3D onto

D. MULLER :
Spectral multipliers for Heisenberq groups ' -

The following Hérmander-Mikhlin type theorem has been obtained in

- collaboration with E.M.Stein:

Suppose that G = G;x..xG, is a product of Heisenberg respectiveiy
Euclidean groups, and let ¢ =¢ +.+¥, be a sub-Laplacian on G,
where each ¥; is a sub-Laplacian on G;. Let x*0O be a bump function

supported in [1/2, 1), and assume that m € L*(R*) satisfies
' igglxm(t-)l,_;ﬂv : ‘

for some « > %dim G. Then the operator m(¥) is bounded on Lf(G) ,

for 1 < p <« and of weak type (1,1). This result is essentially
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sharp with respect to the critical index —d.zm G

The best previously )mown results held only under the condition
« > 0/2, where Q is the homogeneous dimension of G. '

N. JAcCOB

Pseudo differential equations in Dirichlet spaces

Let p:R°xR”? - R be continuous function such that p(x,.):R" - R is
negative definite (in the sense of Beurling-Deny). Further suppose
that for large |€] we have with a fixed continuous negative

definite function a*:R” - R the estimate c,a?(£)< p(x,E)s c,a?(f) .
In addition suppose that p(-, ) fulfills certain ‘smoothness
conditions and that osc, p(x,§) is controlled. First it is shown
that the pseudo differential operator -pP(x,D) defined on C;(R?)
extends to a generator of a Feller semigroup. If further -p(x,D) is

- symmetric_it. generates a Dirichlet form B with domain Ha%.1/2 (Ray ,

H**(R?) = { u € L2(R?), f(1+a2(e))"|zi(€) I*d€ < = ). If this Dirichlet
space is transienf. for any bounded open set Q c R® one has the de-»
composition D,(B)= DS (B)® H,(Q), where Dn (B) = Co(R) n HA* 72 (Ro) °

and Hg(Q)={ue D (B); B(u,v)=0, Vv e Df(B)) where D,(B) ‘is the
extended Dirichlet space associated - with B. It 1s shown that
locally elements of Hy(Q) belong to H" t(R3) for any t € R. This

is locally for our case the anologous result to Weyl's decompo-
sition of the classical Sobolev space H'(Q).

A, CARBEI_!Y

Hilbert Transforms along flat curves in R?

For a curve 'R~ R? T € ¢!, T(0)= 0, let

h&-f(x)=ff(x—l‘(t))%. Write T = (y,,..Y,) we considered the LP

boundedness if this operator in R, with particular attention given
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to
° local geometry of r .
°- global geometry - Calderén zyg'mund theory
° regularity of T
° extensions to noneuclidian situation
We focussed on flat curves, gave a brief summary of the two-

dimensional situation and then presented three theorems in R? , one’

for each of the T_(n,R), GL(n,R) and diag(n,R) cases.
The third one was as follows: .
Theorem: (C. and S.Ziesler) If T is "balanced" and for t > O

(similarly for t < 0) _satisfies yi, yj./Y} increasing yi> O,
(7,.1/7,) (0) = 0, and if moreover (ygu/yg) (ct) 2 2:(¥5./vy) (£) (all

j,t, some c) then Hr L" - LP (prov1ded also a technical condition
holds).

A sketch of the proofs was given, and .in part:.cular a sketch of the
proof that if h/(t) 2 h(t)/t for a convex curve (t,y(t))c R?
(h(t) = ty-y ) then H; bounded in LP was given. This did not use
the. Fourier-Transform. )

- W. HEBISCH

Deutsche

Scattering for generalized BBM equation

This is a ‘joint work with P.Biler and J.Dziubanski.

We study solutions with small initial data to mult1d1mens:.onal
generahzed Benjamln-Bona—Mahony equation.

u,-au, = (a, vu)+(b w)u® in R2,

We give sufficient conditions on n,s,p to have scattering.

We also study traveling wave solutions to BBM equation (in the case
of parallel a and b).

The study of nonlinear problem is based on linearized equation. Our
estimates of L™ norm in linear problem are sharp, but there is huge
gap between p in our positive results and counterexamples given by
traveling waves.

It is work on progress to find better norms in order to improve
nonlinear estimates.
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H. TRIEBEL:

Entropy numbers, compact embeddings in function spaces, eigenvalue
distri ions } o : : .

1. Entropy numbers: - . T :' A - B (quasi-Banach spéces)
. * lin. compact

o - inf {e: Tv, . can be covered by at most 25 }

k
(k-th entropy number) unit ball in A balls of radlus e in B

Prop.(cérl 82): T:A~ A, By eigenvalues of T, then’ gl < v2 e
uon-llg;tlng embegdmg

HZ(Q), O <p<w, se€R, fractional Sobolev (Hardy space) ‘Q bounded,

smooth domain in R”-
Theorem 1: If s,- n/p, < s,- n/p, and s, <.s,, then
N 5,-8,

id: H:: - H:: is compact, e~k ° .

‘Dirichlet condition,
then ' |u,| s c k™%/2,
Example: O € Q, b(x) = |x|™*, A=B1=|x]* (id-A), |x|*

If 0< A <1 then 1A 2 ¢ k% for some .c>0, A,~k-th eigenvalue of A.

Counterexample: A = |x| (id-A), |x| is not operator of pure point

spectrunm. ' '
3. miting embeddin

a2 . .
HP(Q), 0<p<e= H(Q) - E(Q) (orlicz-Trudinger)
{rf: fd>(-lﬂ-’il)dxsl for some A > O} ®,(t) = texp t*.

E,(Q)

Theorem 2: id: H,(Q) - E, (Q) continuous iff 0< v < p’

(1 < p< =, —; —=1), in the case "<" compact
p’ - :
and
-_1; 2 l
e ~ k P if 1+ < =
: 7} v

Application: Limiting differential operator.
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G. MOCKENHAUPT

Some LP-L9 estimates for oscillatory integrals

Let Ec R” be a compact set and du a positive measure supported on:

E such that dpu € LP(R?) for p > dizth’
Hausdorff ‘dimension of E. We are interested in the question for
which (p,q)-range the restriction inequality for the Fourier
transform

here dim E denotes the

[I1£19dp < c 1610 e ™
holds. We consider the case where E is a k-dimensional quadratic
: _ submanifold, i.e. E is graph of second order polynomials,
' dy = ¢do, ¢ € C., do surface measure. Let G,(H) be the Gaussian
curvature of E at O with respect to the unit normal vector
H e s*»%1 ¢ N,(E), the normal plane at O € E.

Theorem 1: If G,(H)™ € LP(s**?') for p= % then (*) holds
2 (n+codim E)
A b LT d = 2.
n+3.codim E 0 4
|
\

We give also an ‘endpoint' result for the optimal restriction

.inequality for E.= S/ c R?, du_arclength measure and using a result.
of R.Salem we show an analog of the restriction phenomenon in one
dimension .

for 1 s p«

Theorem 2: There are subset E ¢ R of Hausdorff dimension .4 >% and

positive measures u on E s.t. (*) holds for 1 < p < -% and p’ 2> 3q.

G. MAUCERI

Spectral multipliers for groups of Aegponential growth

This is a joint work with S.Guilini and A.Hulanicki.
We prove the existence of a nonholomorphic LP-functional calculus

for a distinguished Laplacean A on a class of solvable Lie groups

of exponential growth. Let G be a connected, noncompact, semisimple
Lie group with Owasawa decomposition G = NAK. Let S = NA. Then S is
a solvable Lie group of exponential growth, whose Lie algebra

has an orthogonal decomposition ¥ = 650}‘@ & , where the q,“ are

ael*
the root spaces corresponding to a choice of positive restricted
roots X*. Fix an orthonormal basis {H,,...,H;, X, ..., X,} of ¥

. DFG Deutsche
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adapted to the above 'decon{position,' wheré {H,...,H;} is an
orthonormal basis of &, and regard its elements as right-invariant
vector fields on S. Define the right- 1nvar1ant Laplacean A on s

by .
= —(ﬁHj+ itxk)

Then A is a nonnegat:.ve self-adjoint operator on L2(S) with
. respect to the left Haar measure.

Let A = fAdE(A) be its spectral resolution.

For every measurable function m on [0,+=) define m(A)- fm(l)dE(A)

Let n be the dimension of S. ¥y the cardinality of the set Xs of
short positive roots. . A
Theorem: Suppose that there exists a positive number a such that:

i) m is in the Sobolev space H?%([0,al) for some s> -7%14;
i) me C*((a/2,+=)), k> max(1iL, 21, '
and su;:I(ADl)‘m(le c, i-= 0,...,k

\ Then the operator m(A) is bounded on LP(S), 1<p<» and is of
- -+ - --Weak type-1-1.- S

; Berichterstatter: H.-G. Leopold, T. Runst
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