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Abstract. We provide new sharp decomposition theorems for multifunctional Bergman spaces in the
unit ball and bounded pseudoconvex domains with smooth boundary expanding known results from the
unit ball.

Namely we prove that [] |[fjllx; =< ||fi... fm|lar for various (X;) spaces of analytic functions in
j=1

bounded pseudoconvex domains with smooth boundary where f, f;, j = 1,...,m are analytic functions
and where A%, 0 < p < o0, @ > —1 is a Bergman space. This in particular also extend in various
directions a known theorem on atomic decomposition of Bergman A%, spaces.
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Introduction and preliminaries

The problem we consider is well-known for functional spaces in R™ (the problem of equivalent
norms) (see, for example, [1]).

Let X, (X;) be a function space in a fixed domain D in C™ (normed or quazinormed) we wish
to find equivalent expression for ||fi ... fm||x; m € N. Note these are closely connected with
spaces on product domains since

f(zlv"'vzm):Hfj(Zj)v ||f|‘X:H||fJ||X77 ZjeD;j:]-,"'am'
j=1

Jj=1

These our results also extend some well-known assertions on atomic decomposition of
Bergman AP, type spaces as we will see below. For m = 1 Hardy space case (see, for exam-
ple, [274])

To study such group of functions it is natural, for example, to ask about structure of each
{f;}jL, of this group.

This can be done for example if we turn to the following question find conditions on

{fi,-- -, fm}, so that |[fi,..., fullx =< II l|fjllx, sharp (R) decomposition is valid. In this
j=1

case for example we have if for some positive constant c;
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m
[T14lx, <clfis- - fmllxs
=1

then we have each f;, f; € X;;j5 = 1,...,m, where X; is a new normed (or quazinormed)
function space in D domain and we can easily now provide properties of f; based on facts of
already known one functional function space theory. (For example to use known theorems for
each f; € X;;7 =1,..., m on atomic decompositions). This idea was used for Bergman spaces in
the unit ball then in bounded pseudoconvex domains with smooth boundary in recent papers [5]
and [6]. In this paper we extend these results in various directions using modification of known
proof.

We refer to [5,6] for a complete and not difficult proof of a basic known "purely A" case
then in this paper show in details how to modify it to get new results. The old known proof
is simple and very flexible as it turns out and we can easily get, as we can see below, various
new interesting results from it directly. This remark is leading us to provide only some sketchy
arguments sometimes below of proofs when we deal with new theorems , since the core of all
proofs is basically the same in all our theorems. Here is partially the transparent proof of the
classical case of the Bergman space AP case in the unit ball B,, of C". The case of A? Bergman
space in more general bounded pseudoconvex domain can be seen in our recent paper [6].

We define AP, space as usual

= {r ey, = [ 1o 0=l <o},

dv is a Lebeques measure on B, f; is analytic in B, 0 <p < oo, > —1, j = 1,...,m and where
H(B) is a class of all analytic functions in the unit ball B.

We see in [6] that [|f1... fm]laz < 'H1Hfj
]:

<landif 7 =7(p, a1, ..., Qm, m).
We denote constants as usual by C,Cq,Cy, ...
Note from our discussion above the only interesting part is to show that

(A) condition if

11 fillaz, 5. < cillfr- fumllazs,), (S)
=1

since the reverse follows directly from the uniform estimate (see [6,7]).
|f(z )|(1—|z|) c||f||Ap O<p<oo, aj>—1,5=1,....m
and ordinary induction. This also lead easily to the fact that 7 can be calculated

:(n+1)(m—1)+ZaJ~; a; >—1; 0 <p < oo.

Note similar very simple proof based only on various known uniform estimates can be used
in all our proofs below in similar inequalities for various spaces. So we mainly concentrate on
reverse to (S) estimates. Let further H? be a usual Hardy H? space in B,, (see [7,8]).

Note further if aq is large enough and if

m

s

Il
s

i / fi(z)(1 = |z[)*dv(2)
filwi) = cqo . — , wieB, 7=1,....m, a> ag,
i=1 B T]( —2wi)n+l+a ’ ’

i=1
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then we have easily using directly well-known estimates (see [7]) from last equality for p < 1 (we
refer to [6] for details in more general situation).

r=11 e - s = [ f e TTo - e Tlaeo <

(1 — law[) H dv(zx)
H |fr(2)[P(1 — |2&]*)"dv(2 =
/ / /B H |1_22k‘ n+1+a)p

where o, > =1, k=1,....m7=n+14+a)p—(n+1) > -1, a > ay = ap(p,&,n,m). And
hence we have finnally
or [ TTIAEIPQ- ) do(e) < oc,
B =1

m
where 0 <p<L;mm=(m—-1)(n+1)+ > ag; and o > —1, 71 > —1,a > «p.
k=1

This result is valid also for p > 1 (see [5]). We will repeat this type simple argument several
times below.

The same more general problem which we consider in bounded pseudoconvex domain D is
the following. To find equivalent expressions for ||fi... fm||x;f; € H(D), j =1,...,m. Can
we also say that each fi can be decomposed into "atoms" (BMOA atoms, Bloch atoms, Hardy
atoms, Bergman atoms (see [2—4,6,7,9,10])) if

:ls

/ ‘ ﬁ fj(Z)’p(V(Z)dv(Z) <oo, 0<p<oo, T>—1; &(z)=dist(z,8D)
D'

and dv is a Lebeques measure on D. Only for m =1 A? Bergman class the answer is well known
in the unit ball and in bounded pseudoconvex domains (see [5-7,11]).

For m > 1 the answer is known only partially each (f;) can be decomposed into A% = atoms
for some «; see [5,6]. For m = 1 Hardy space and other spaces (see [2-4,7]) and references there.

We extend these known results in various directions below. It is easy to note that in our
proof at least one f; must be decomposed into AE atoms.

Let us remark the following typical for this paper fact in bounded pseudoconvex D domains
an extension of a classical result namely the following result is valid (note same result with
the same proof even can be provided with the same proofs in unbounded tube domains over
symmetric cones). This will be studied in our next papers. Let H? and A2, 0 < p < oo, a > —1
be Bergman and Hardy space in D domain (see [6,8,12,13]) and definitions below.

Note since proofs are rather simple some arguments have sketchy forms and can be easily
recovered by readers (see [6,13]).

We denote by C's Bergman representation constant below.

Theorem 1. Let f; € ABi,i = 1,...k; fi € HP; i = k+1,....m,p; < 1,0 =1,...,m,
k

a; >—1,j=1,... )k, r=nm—k)+ (n+1)(k—1)+ > «;, then
j=1

n(m k)—&-(i >+(n+1)(k 1)

m P m
; ~
/ll‘fy Z)<C||’f ,,; (4)
D; . APRi
j=1 Jj=k+1
and for cases when p; =p, j =1,...,m the reverse is also true and we have a new sharp result
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. m nm—k)+( 3 a ) +nt1)(k—1) m k ~
I(f):/ H‘ J(Z)‘p z +(j:l >+ -+ dv(g)/\( H ‘f ZPHH‘JCJ‘ZP ’ (A)
Dj=1 j=kt1 j=1 o

if
H fl(wz) = Cﬁ/ (H ]2(2)) X H K% (z,wj)6ﬂ<w)dU(W);
j=1 D ti=1 j=1
5>503w]’€DJ;j*1a akv
wj €D, j=k+1,...,m. (T)

This Theorem 1 is probably true also for p; > 1 (see [5,6] for proof in this case based only on
Holder inequality) we give also very similar same type result for analytic AP weighted Hardy
class below.

Remark 1.
1) Note for m =1 (T) integral condition vanishes (see [12]) and we have an obvious relation.
and hence f; can be decomposed into atoms, f1 € AP (see [6,7]).

2) Our result as a root has the following simple estimate in the unit disk which can be easily
checked.

/H

Remark 2. _

Note for m > 1 we can hence using (A) decompose if I(f) < oo each function (f;) to H?
atoms and (or) A2 atoms using well-known one functional results. Note for m = 1 (T") vanish
and we obtain AP atomic decomposition classical result.

We refer to [14] for other new interesting sharp results in mulifunctional Bergman spaces.

fi(z 5 Ve tdu(z €(0,00), fy €HP, i=1,....k, keN.

1. Main results

We provide our main results in this section. Throughout this paper H(D) denotes the space
of all holomorphic functions on an open set D C C™.

We follow notation from [11]. Let D be a bounded strictly pseudoconvex domain in C™ with
smooth boundary, let d(z) = dist(z,0D).

Then there is a neighborhood U of D and p € C*°(U) such that D = {z € U : p(z) > 0},
|V p(z)] Ze>0forz€dD,0< p(z) <1for z€ D and —p is strictly plurisubharmonic in a
neighborhood Uy of dD. Note that d(z) =< p(z), z € D. Then there is an 79 > 0 such that the
domains D, = {z € D : p(z) > r} are also smoothly bounded strictly pseudoconvex domains
for all 0 > r > rg. Let do, be the normalized surface measure on 9D, and dv the Lebesgue
measure on D. The following mixed norm spaces were investigated in [11]. For 0 < p < o0,
0<g<oo,6>0and k=0,1,2,... set

1/q

e g,
1 llp.q.000 = Z/ </ |Daf|pd(7r> . ; 0<g<oo

la|<k

and weighted Hardy space (A5 = HP)

1/q
1 lpoese = sup Z(vﬁ/ |Daf|pdoT) L 0<g<oo,
oD

0<r<ro lal<k
X
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where D is a derivative of f (see [L1]) The corresponding spaces Ay} = AD{(D) = {f € H(D):
[ f1lp,q.6:k<c0 } are complete quasi normed spaces, for p, ¢ > 1 they are Banach spaces. We mostly
deal with the case k = 0, when we write simply AY'? and || f||,,4,5. We also consider this spaces
for p = oo and k = 0, the corresponding space is denoted by A5™? = AF”P(D) and consists of all

f € H(D) such that
o 1/p
Hf”oo,p,é = </ (sup |f)p7"6pld1"> < 0.
0 oD,

Also, for § > —1, the space A$° = A§°(D) consist of all f € H(D) such that
1fllage = sup [ f(2)lp(2)° < oo,
z€D

and the weighted Bergman space A§ = AJ(D) = A7, (D) consists of all f € H(D) such that

1114z = ( / |f<z>|pp5<z>dv<z>)1/p <.

We denote by Kz the weighted Bergman kernel on D (see [6,12]).

Since | f(z)[P is subharmonic (even plurisubharmonic) for a holomorphic f, we have A?(D) C
AX(D) for 0 < p < oo, sp > n and t = s. Also, AP(D) C AL(D) for 0 < p < 1 and AP(D) C
A} (D) for p > 1 and ¢ sufficiently large. Therefore we have an integral representation

2) =G /D FOK (20 (€)dv(e), fe AYD), =€ D, (+)

where K (z,€) is a kernel of type ¢, that is a smooth function on D x D such that |K(z,£)| <
O|®(z, )|~ where ®(z,£) is so called Henkin-Ramirez function for D. Note that (*)
holds for functions in any space X that embeds into A}. We review some facts on ® and refer
reader to [15] for details. This function is C* in U x U, where U is a neighborhood of D, it is
holomorphic in z, and ®((,¢) = p(¢) for ¢ € U. Moreover, on D x D it vanishes only on the
diagonal (¢, (), ¢ € D. Locally, it is up to a non vanishing smooth multiplicative factor equal
to the Levi polynomial of p. From now on the work with a fixed Henkin-Ramirez function P.
The proof of the following theorem is very similar to the proof of the Theorem 1.

Theorem 2. Let f; € AF,i=1,....k and fi€e AL, i=k+1,....m
Let B; 20,5=1,...,m, let alsop; <1, let o > —1; j =1,...,m; then we have
> (ijj)+(n+1)(m—k—1)+§ ai

/ ﬁ\fj 52y R <o 1 £
Dy i=k-+1

and if p; =p, i =1,...,m we have a sharp result (the reverse of (K) is valid) if

11 #iw) =Cs /D I1 1) = K sinir (2,07)8° (2)dv(2); B> Po; wj€ D, j=1,....m
i=1 j=1

The same type results with very similar proof is valid not only for Ago but also for weighted
Hardy space

= = {f <o) s ([, e

where 0D, = {z : p(z) = €}, 6(£) is a Lebeques measure on 9D, (see [11] for these analytic
Hardy type spaces).

P P
&(5)) xsa<oo;a>0;0<p<oo}
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Theorem 2 can be also viewed similarly (as Theorem 1) as another direct extension of a known
theorem on atomic decomposition of classical Bergman space AP in the D domain. Indeed we
can easily see that (see [7,12]) for m = 1 in the ball (T) integral condition vanishes and we
have AP known atomic decomposition result. For m > 1 taking into account known atomic
decomposition theorems (see [9]) for A? and AF in D, each f;,j = 1,...,m from Theorem 2
can be decomposed into AZ” or A% atoms.

The same type result is valid for some Herz type spaces in bounded pseudoconvex domains
and BMOA type spaces in the unit ball instead of A%" .

We refer to [16] for some interesting results in such type analytic function spaces.

Namely, let B(z,7) be a Kobayashi ball in D,z € D,r > 0 (see [11]).

Let also B2Y, ng, p,q € (0,00), @ > —1, be Herz type spaces in pseudoconvex D domain

Bri(D) = {f €H(D): ) (/mak,r)

k>0

Y]

f(w)‘qéo‘(w)dv(w)) " do(z) < oo} :
)| x5 (wyiotw))
where {ax} is known r-lattice in D (see [13]).

< oo}7
Let also

BMOAsﬁt( ) {fEH n :sup/ ‘f |p>< 1—‘ |)Sd1}( )(1—|w|)t<oo},

weB |1 _w2|ﬂ

be BMOA type space in the unit ball (see also [7,17,18]), where 0< p,q <oo; s >—1, 8,t=0.
Uniform estimates for BMOA in the unit ball can be seen in [7], for B2? and B2? Herz type
spaces they can be easily obtained also based on elementary known estimates (see [12,13])

e <e(),..,

As a result we immediately have that
m t
Pi . Pk
/H ‘fk % 8(2)*dv(z) <CHka‘
D k=1 k=1

Agi
for some s = s(ﬁ, n,m, @, s, ﬁ, z}) and the same type estimate obviously is valid for E(’;’q(D) and

L[

For particular values of parameters we under integral condition (T) can again show similarly
that this (As) estimate is sharp, so each f; can be decomposed into BMOA and Equ (Bg;q)

s antw)) 670 € D0 < p <o

Hn

(As3)

Bpk TR

BMOAY, 4 ,(By,) (We simply replace by quazinorms of these spaces).

BPk-dx

atoms if only ] |f:|P € LL(D), 0 < p < 1 for some s.
i=1

These results in details will be given in another our paper.

Proof of Theorem 1.

The (A) estimate follows from two known uniform estimates directly

(1 1) <

ntltay;

F@)|(1=1e1) ™

eD

sz

and

pi
<01Hf’ z€D, a;>-1, 0<p< oo

o
P
Ao
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(see [6,7,11,13,19]). The (A3) can be shown similarly. To get the reverse estimate we must use
first that for p < 1 (see [6]) we have

( | Jrew) HjK 2,w)[6% (w) w)psc [ Jr] g s 000 o,

7>0,a>—1,p <1 and also the following known lemma (see [6,12,13,19,20]). (Forelly-Rudin
type estimates).

Lemma 1. Leta, > —1,s>0,y € D, 0 <t <ty =tog(\r) then

/ ‘Ka(w,y) ’

{z:r(x)=t}

do(x) =< [r(y) + t} niq, n < q,

and
sup Ka(z,w)‘év(z) < 05_6‘+”(z); (9)
weD

v=20,v—a<0 and

)n—q+,8+1

' r(x))ﬁdv(x) = (T(y) ,m—q+p+1<0,

/D ‘Ka(l’,y) (

and r(y) < d(y), y € D; g = as.

Indeed using (7') and mentioned estimates we have the following chain of inequalities

ﬁ(/ ] 5 winten) 111?;%/@5 e aote) -
:cﬁ\ﬁ; i1 (], <
j=1

fs(z)‘p-‘Ks(z,wj)‘p-65P+(n+1)(17—1)(z)dv(z)dﬁ(x),

j=1
where ) Bin+l
—
k m
/Xdﬁ(x): (j];[l/ljaaj(wj)dv(wj)).(jzlllig% [ o).

Applying Lemma 1 we have after small calculations that

I< é/D f[ (|55 )| 57 () w)).

Theorem 1 is proved.

The proof of Theorem 2 is almost the same. We omit easy details.
Put

{ )] @ =y }
BMOA}, ;=< f<€H(B sup/ dv(w) x (1 —|2])® < oo,

z€B 17 zw‘v
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s=20,p>0,t>—1.
For p > 1 this is a Banach space and complete metric space for p < 1. Obviously based on
properties of r-lattices (the same result with same proof is valid in pseudoconvex domains) based
on vital estimate from below of Bergman Kernel on Bergman ball (see [6,13]),

C ’ ’ 1— s+t—v+n+1,
14/l pso, > Osup ]2 =120

s=20,p>0,t>—1.
This uniform estimate leads immediately to next theorem.

Theorem 3. Let f; € AL ,i=1,....,m and f; € BMOA} , ., j=m+1,....m+k.
Let0 <p <1, sj>0andalsot >—1 v; =0, j—m+1 omak ap > -1, k=1,...,m;
let vy —s; —t; <n-+1,

B+n+1 B+n+1
Tyl PEbtnt Py sy

j=m+1,....m+k, B>F,neN, m>1 meN.
Then for 6(z) =1 —|z|, z € B, we have

m—+k
J, Tl st <11 |

m-+k m-+k

H fi(z) CB/ H fi(w %56(7”)65”(1”)7

(1 — zw) m+*

XH\
AP

5l

BMOA?Y

t 84,V

B > Po, z; EB,j:l,...,m—Fk; Bo is large enough

m m+k
T=m-Dn+1)+Y art+ Y (ti+s;—v)+n+1Dk
k=1 j=m+1

k P
Remark 3. A third group with [] ’ ’ fi ‘ ‘ can also be added in mentioned relation of Theorem
j=1 e

3 with similar proof. One part of theorem (estimate from above) can be even given with group

m
of more general []
i=1

pi
i|| ,, form with almost same proof.
APi
k2

Proof of Theorem 3.
Proof of Theorem 3 we have as in previous theorems. The proof is based on uniform estimate
for BMOA we provided above, arguments of proof of previous theorem and the following Lemma.

Lemma A (See [21]). Let s > —1,m,t >0, r+t—s <n+1 then

/ (1= |zD)*dv(z)  _ c
|

1 — zw|"|1 — zw |t~ |1 — wwy|rtt-s—n-1’

w,wy €EB; r—s;t—s<n+1,

for some constant C > 0.

We omit easy details leaving some calculations with indexes to interested readers. Even more
for other restriction to parameters this theorem is valid in bounded pseudoconvex domain with
smooth boundary D. We’ll discuss in other our papers this in more detail.

We will formulate that interesting result also below. The proof (in BMOA spaces in bounded
pseudoconvex domains) is the same as in theorem above, but is based on new Lemma (see [17]).
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We will below provide proofs of unit ball case in D the proof is practically the same.

Lemma B. Let t —s<n+1<r—s, s>-1, rnt>20, r+t—s>n+1

C
[ (51wl Kt )ole) < st B w)],
D
where w,wy € D.

(6(w))

The rest is the simple repetition of arguments of previous theorems.
We first consider model case of the unit ball. The proof of general case is the same. We have
(when one BMOA is in chain) the general case with several functions from BMOA is the same.

m—+1
m+1 H fi(z ) x (11— |Z|)Bp+(n+1)(p71)dv(z)

P j=1
‘ H fj(wj)‘ = Cﬂ/B’ 1 Btntl
j=1

_ m—+1
IT 1—zw,
il

Then using Lemma A and well-known Forell-Rudin type estimate (see [7])

m—+1
x (1 — |2|)PPHFDE=1) gy (2)

H1 fi(z
C J
1// m+1 B ﬁ;:zﬂ.l )

1fzwj
where
2 a (A — Jwm])* - (1= (@))°

zsup/~-~/ 1 —|w;|)*dv(w;) x — dv(Wm1)-

Jo = foe [ TT = oyt e O )
Hence

m+1 m

C/H’fa (I—lz)7dv(z);  T=(04+n)(m=—1)+Y ap+s+t—v+n+1;

k=1
as easy calculation with indexes shows.

Indeed, we have of our Theorem 3 that k = (W> ;

m+1
(1 — |w])'do(w) (1 — |@])® (1 — [w])'dv(w)
sup/B < su p/ =

GEB [1 — ww|?|1 — zwl|* wép w|v=s - |1 — za|k

1
< sup

< k—t— 1
weB |1 _ wz|v75+k7t7(n+1) (1 — |ZD r=v-—38+ (TL + )

ift>-1,v—s—t<n+l,k—t<n+l,v—s+k—t—(n+1)>0.

This finished the proof of our theorem for the case of the unit ball.

Now we consider the case of pseudoconvex domains, the proof is a repetition of unit ball case
so we again fix our attention to the unit ball case in C".

We have the following chain of estimates now based on Lemma from [6] (see also above). The
only change for general D pseudoconvex domain is to replace (1—|z|)® be §(z) and

|1 — zw|atntl
by K. (z,w).

II ‘fj’p % (8(2))fP+ntDE-1)

p j=1
f' < c m L‘?+n+1p dU(Z),
FaA . m
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where
1 = [w;)*7 x (1 = Jw|)* - (1 = [@])*dv(w;)

o=l / 2
_:116111)3 |1—1Dmu~}\“
Taking into account Lemma B we obtain
m
J<C / 11
B

where 7 was defined in our previous theorem.
Indeed, for wyq,...,w,,_1 variables we must use Forelly-Rudin estimates

£i(2)|(1 = [z do(z),

B4n+1 ~

m

/ (1 — Jw;[)* dv(w;) <C-(1- |Z|)Oéj*%+n+l’ . € B.

‘1—zwj

These estimates are valid also in bounded pseudoconvex domains (see [6,13]).
Then by Lemma B we have

1— t
M = sup (/ ( [wml) R dv(wm)> (1 —1|w])® < sup ~ 70
B |1 TP

weB —wmw\”|1—zwm| m ’(7)€B|172w|v S|]‘7|Z|)u
1 1
for v—s<n+1, wp—t>n+1, —s+v+wp—t—(n+1) > 0, where
m m
+n+1
:ﬁip—t—(n—kl);

M<C@—|z)7" .

Our last general Theorem is the following.
Let

(B3104z,.,) = {1 € D) sup [ |1)[[50:) [ Kot w]ants) - 0*(w) < o0}

weD

0<p<oo,v>0,t>-1,5 > 0is a BMOA-type space in a bounded pseudoconvex domain
with smooth boundary in C™. BMOA type spaces in such domains were studied in [17].

1 1
Theorem 4. Letp <1, letv; —s; <n+1, wp—t >n+1, 5]4_@]4_%1)_

m
—tj—(n+1)>0,j:m—|—1, Kk, 5>50,n€N m>1,meNanda; >-1,j=1,....m
then if s; > 0,t; > =1, v; > 0, j—m+1 .,m + k then the assertion of previous theorem is

o
(1—zw)"™

spaces and for Bergman AP spaces in same type domains.

valid if we replace by K- (z,w) for T > 0 in pseudoconvex domains for BMOA? , (D)

Hence each (f;) can be represented as AP or BMOA atoms (see [7]) if H |filP € LL, for

some parameter v and m,k € N . These results again coincide for m =1 w1th known results on
atomic decomposition of Ag Bergman class theorems (see [6]).

Remark 4. Let us stress in all these assertion is vital in main estimate to keep at least one

component ‘ fil| ,. (Bergman space component) in right side of the main estimates.
o m k p m
Concerning groups without [] ||fi|| 4»: like ] ‘ fi x I1 ‘ fi our methods don’t
i=1 i i=1 HP  i—fq1 BMOA

work other approached here must be invented, based maybe on other integral representations.
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The p > 1 case can be probably covered similarly we refer to [6] for "pure" AP case with
m

I1 || fillaz groups (p > 1) based purely on Holders inequality.
i=1 ‘

Our methods also covers cases when at least one component is our product is Herz-type
spaces. This will be treated in our other papers, so we can similarly also consider the following

products

m N P m P N p

[ ||fi [I ’ fi or ] ’ fill . ox 1 ’ i

i=1 Ba i=me1 Hr i=1 BRY i=m+1 BMOA
with some restrictions on indexes

or

m N m p N

1|4 5 QORI DI y | O s G | 11
i=1 By i=m+1 A% =1 B&l j=m41 AZJ.

with some restrictions on indexes.

These cases will be considered in our other papers, though methods of this and those papers
will be rather similar.

Note all results of this paper have direct analogues also in analytic spaces in unbounded
tubular domains over symmetric cones. Proofs of such type results can be obtained by simple
substitution of our estimates we used in our proofs in pseudoconvex domains to parallel known
estimates in tube domains and on some parallel known related facts on Bergman represenation
formula in tubular domains (see for example [22] and references there).

The only additional condition is on Bergman Kernel in tube domains over symmetric cones
is Lemma B, which is probably also valid.in tube domains also.
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O HOBBIX TeopeMaXx pPa3JI0XKEeHUsI B HEKOTOPBIX ITPOCTPAHCTBAX
aHAJINTUYECKNX (PYHKINI B OrpaHNYEHHBIX IICEBIOBBIMYKJIbIX
obJracTgax

Pomvmu ®@. lITamosia

Enena B. TomarmeBckas
Bpsinckuii rocyiapcTBeHHbBI yHUBEPCUTET
Bpsnuck, Poccuiickas @enepanys

Amnnoranusi. Mbl JjaeM HOBbIE TOYHBIE TEOPEMBI Pa3JIOKEHUsI JJIsi MHOIO(YHKIIMOHAIBHBIX IIPOCTPAHCTB
Beprmana B €IMHUYHOM IIAPE U OrPAHUYEHHBIX IICEBJIOBBIIYKJIBIX O0JIACTEN ¢ IVIaJKON rpaHuLedl, pac-
MINPSIONIEHl N3BECTHBIE PE3YJIBTATHI U3 €ANHUYIHOIO IIapa.
m
A mmenno mur gtoxaxkeM, uto ] ||fillx; X ||f1... fm||ar m1s pasmuamex (X;) mpocTpancTsa ana-
=1
JIITUYeCKNX (DYHKIMHA B OMPDAHMYECHHBIX IICEBJIOBBLIIYKIBIX 00JIAcTAX C IVIaAKoil rpanuneii, rue f, fj,
j=1,...,m — anamurnueckue pyukuu, a A-, 0 < p < oo, @ >—1 — npocrpancrso Beprmana. o,
B YACTHOCTH, TAKIKE PACIIUPSIET B PA3HBIX HAIIPABJICHUSIX U3BECTHYIO TeOPeMy 00 ATOMHOM Da3JIOXKEHUH
npocrpancts AY, Beprmana.

KuroueBbie cjioBa: ICEBIOBBINYKJIBIE 00JIACTH, €IMHUYHBIN IIap, MPOCTPAHCTBa BeprMana, Kjacchbl
TUMa Xapu, TEOPEMbI JTIEKOMIIO3UINH.
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