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l.Introduction and preliminaries. Let € be bounded strongly
pseudoconvex domain in C". By & we denote a positive function - the
Euclidean distance from the boundary of Q, that is §(z) =d(z,€,), where Q,
is the boundary of domain Q. Let further H(Q) denote the space of all
holomorphic functions on Q endowed as usual with the topology of uniform
convergence on compact subsets. V(z) will be the Lebesgue measure on
domain Q. K(z,w) or K, (z,w) will be the Bergman kernel of order n+1 of
Q (see [2], [4]). For positive « the Bergman kernel of order a will be
denoted by K_(z,w) (see [2], [4]). For given r €(0,1) and z, €Q, we shall
1+r
T
We refer the reader [2] for definitions, basic properties and applications to
geometric function theory of the Kobayashi distance and for definition and
basic properties of Bergman kernel. We will need several results for our proofs
about Kobayashi balls for which we refer the reader to [1], [2]. In particular we
constantly use among other things the fact that V(B,(z,r)) is equivalent to
5"(2), re(0,2).

We denote n products of such domains by Q", the space of all analytic
function on this new product domain which are analytic by each variable

denote by B, (z,,r) the Kobayashi ball of center z, and the radius %Iog
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separately will be denoted by H(Q"). In this paper we will be interested on

properties of certain analytic subspaces of H(Q"). Note it is known from

general theory that the product of final number of strongly pseudoconvex
domains is a pseudoconvex domain and hence obviously only specific problems
in such case can be interesting and can be considered and solved in this setting.
Probably for the first time products of strongly (or strictly) pseudoconvex
domains and various properties of analytic functions on them were considered
in [11]. On the other hand various other type extension theorems in such

domains in C" were studied and proved by many authors (see [3], [4], [5], [7],
and various references there). Our results will add a new page to this list of
known results. Let

A”(Q) = {F eH(Q) :||F||A;o = sugl F(2)|6°(2) < oo}, 1)

(see [2], [9] and references there). It can be checked that this is a Banach space.
For 1<p<+w and veR and v; >-1 we denote by AP(Q) the weighted

Bergman space consisting of analytic functions f in Q such that
IFIE, =(J,IF@ P v, @) <=

Here we used the notation dv,(w)=¢6"dV(w). Below we use also the
following notations w=u+iveQ and also z = x+iy e Q. This space is a Banach

space. Replacing above simply A by L we will get, as usual, the
corresponding larger spaces of all measurable functions in the same domain
with the same norm (see [1], [2]).

To define related two Bergman-type spaces A"(Q) and A”(Q") (v and
7 can be also vectors) in m -products of tube domains Q" we follow standard
procedure which is well-known in the case of unit disk and unit ball (see [10],

[12], [13], [14], [16]). Namely we consider analytic separately by each variable
F functions F = F(z,...z,,), Where each variable belongs to tube Q. It can be

shown that these are also Banach spaces. Replacing above simply A by L we
will get as usual the corresponding larger space of all measurable functions in
products of bounded strictly pseudoconvex domains with smooth boundary with

the same norm. The (weighted) Bergman projection P, is the orthogonal
projection from the Hilbert space L2 () onto its closed subspace A’(Q2) and
it is given by the following integral formula (see, for example, [2], [4], [9]).

PA@=C, [ Kyina(zw)f (v, ) 2)
Lo (Z,W) is the Bergman reproducing kernel for A%(Q) (see [1], [2]),
where dV, (w) =5VdV (w), v >-1.

For any analytic function from A?(Q) the following integral formula is valid
(see also [2], [4])

where K
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f(2)=C, [ Kyina(@w) f (Wav, w). (3)
The existence of suitable covering of domain D (r -lattice) based on Kobayashi
balls is crucial for results of this note. Let D be a bounded domain and r > 0.
An r-lattice in D is a sequence (a,), (a)eD, so that each point zeD
belongs to at least one ball B, (a,,r), and there exists m> 0 such that any point

in D belongs to at most m balls of the form Bg(a,,r), where R=%(1+ r).

There is such a r-lattice in each bounded strictly pseudoconvex domain with
smooth boundary [2]. In this case sometimes below we say sometimes below
simply that the f function allows the Bergman representation via Bergman
kernel with v index. Note that these assertions have direct copies in simpler
cases of analytic function spaces in unit disk, polydisk, unit ball, upperhalfspace
C, and in spaces of harmonic functions in the unit ball or upperhalfspace of the

Euclidean space R". These classical facts are well-known and can be found, for
example, in [6], [9], [16] and in some items from references there.

We will need for our proofs the following important fact on integral
representations (see[4], [9]). For all 1< p<w, v>-1 and for all f functions

from AP the Bergman representation formula with «+n+1 index or with the
Bergman kernel K (z,w) is valid, for all «, a>«, for certain fixed

a+n+l

a,, [2], [4], [9]. Let &> -1 then for all v >, for certain fixed v, and all f

functions f € A the integral representations of Bergman with Bergman kernel
K,.na(z,w) (with v+n+1 index) is valid. We note also that (see [2], [4], [9])

n+1+v

[f(2)|5 P (Z)SCPYV"f”A‘P, zeQ. 4)

All the mentioned results together with properties of the Whitney
decomposition (r-lattice) of bounded strictly pseudoconvex domains
with smooth boundary based on Kobayashi balls in c".[1], [2], [9] are
used heavily during all proofs of our assertions.

2. On sharp estimates for traces in analytic function spaces in bounded

strictly pseudoconvex domains in C" Theorem 1. Let feAP(Q"),
1< p<oo, vi>-1, j=1,...,m. Then f(z,....,2) e A, where

s= (zrjnzlvj)+(n +1)(m-1). And the reverse is also true. For each g function

geA’(Q) there is an F function F(z,...,z)=g(z), FeAP’(Q"). Let in
addition

Tyt (2, 2y) = CﬂJ‘Qf(W)H‘K;mH(Zj,W) dv; (w),
i=1
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mt=1, z;€Q, j=1,...,m. Then the following assertion holds for all /£,
B> B, for certain positive f,. The T, Bergman type integral operator
(expanded Bergman projection) maps AP (Q) to AP(Q"), v=(v,...,vy,). Let
1< p<ow, FeH(Q"). Then F(z,...,z)e A’ if FeAP with related estimate

for norms.

We remark that in particular case of unit ball in C" this theorem can be
found in [12], [15] and in the case of the unit disk in various papers (see, for
example, [8], [16] and various references there). A complete analogue of this
theorem is true also for the case p=w.

Theorem 2. Let feA”(Q"), veR", v;>0, for all j=1,...,m. Then

f(z,...,2) e A’, where s= ZT—l‘/i' And the reverse is also true. For each g

function ge A”(Q) there is an F function, F(z,...,2)=g(z), F e A’ (Q").
Let in addition

Tyt (2, 2y) = CﬁLf (w)H‘K}MH(zj ,w)‘ dV; (w),
i=1

mt=1, Z; €eQ, j=1,...,m. Then the following assertion holds for all S,
B> p,, for certain positive f,. The T, Bergman-type integral operator

(expanded Bergman projection) maps A”(QQ) to A”(Q"), v =(,...,V,)
To define the next space based on Kobayashi balls we remind the reader that
there exists a family of Kobayashi balls B, (a,,r) which forms an r -lattice in
bounded strictly pseudoconvex domain Q (see [1], [2], [4]). We denote by
Bg (z,r) m-products of such Kobayashi B, (z,r) ballsin C", where z e Q. .

By M (Q") wedenoteall f analytic functionsin Q" so that

IBQ(Z,r)' F(z20) 7 11:!5 '(z))dz

belongs to L%lmfm (Q"), where sj>-1 forall j=1,....m, 1<p<oo, T, > -1,

for all j=1,...,m. Note in polyball complete analogues of these classes were

considered in [13] and the complete description of Traces of these spaces were
also given. We obtain below a complete extension of that result to the case of
bounded strictly pseudonconvex domains with smooth boundary.

Theorem 3. Let 1<p<w, feMP (Q"). Then f(z,...,z) belongs to
AP (Q), 1<p<o, szzr;:l(vj+rj)+(n+1)(2m—1). For every f function

f € AP there is an F function FeMp

v,

so that F(z,...,z)=f(z). Let in
addition
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Tyt (2, 2y) = Cﬁjgf (w)ﬁ‘K}MH(zj ,w)‘ dV; (w),
i=1

mt=1, z;€Q, j=1,..,m. Then the following assertion holds for all 2,
p>p, for certain positive f,. The T, Bergman-type integral operator
(expanded Bergman projection) maps A’(Q) to MP.(Q"), v=(4,....vp),

7=(1y,...,7,)

All proofs are based on vital estimates which were obtained recently in [1],
[2]. Complete analogues of all our assertions in disk, polyball can be found in
[12], [13], [14], [16].
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Sharp Theorems on Traces in Analytic Spaces in Bounded Strictly
Pseudoconvex Domains

New sharp estimates of traces in Bergman-type spaces of analytic functions in
bounded strictly pseudoconvex domains are obtained. These are, as far as we know, for
the first time results of this type which are valid for any bounded strictly pseudoconvex
domains.

P. ®. lllamosnn, O. P. Muanu

TouyHbIE TEOpEeMbI O CJ1eAaX AHAJTUTHYCCKUX ITPOCTPAHCTB B
CTPOro nCeBAOBBIMYKJIbIX o0JacTaX

HOJ'Iy‘IeHI)I HOBBIC TOYHBIC OLICHKU JIsI CJICAOB IIPOCTPAHCTB THIIA EeprMaHa
AHAJTUTUYCCKHUX (byHKHI/Iﬁ B OIpPaHUYCHHBIX CTPOro IICCBAOBBIITYKIIBIX 00J1aCTSX.
Hackonpko Ham H3BCECTHO, 3TO MCPBLIC PE3YJILTATBI TAKOI'O TUIIA JJIS TICCBJAOBBIITYKIIBIX
o0Jacreii ¢ TJIIaAKUMU I'paHULIAMU.

. 3. Cwndnjub, O. [F. Uhthy
&2qphwn phnpbdubp jhun yubinnmenighl whpnypkph Uk
wuwhnhy nmupusmpniukph htwnptph dwuht

Unwugus L unp dognhin quwhwnnwluubkp Phipguwuith whwyh wbwjhnhly
Iniujghwitkiph nmwpwsénipniuutph hwdwp juhunn wubynninnighll wwhdwbhwuy
wmhpnyputph  hudwp: OQppwt dkq huynuh L, ppuip wyny wbuwlh wnwght
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