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Introduction

The problem we consider is well-known for functional spaces in R" (the problem
of equivalent norms) (see, for example [4]). Let X,(X;) be a function space in a fixed
product domain and(or) 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 often if f(z;...zm) = ﬁ fi(z)), then || f|lx = ﬁ |fillx;). These results also
j=1 j=1

as we'll see extend some well-known assertions on atomic decomposition of AL type
spaces.
To study such group of functions it is natural ,for example, to ask about structure of
m .
each {fj}jzl of this group.
This can be done for example if we turn to the following question find conditions

m
on {fi,..,fm}; so that [|fi,..., fullx < IT[|fjllx; decomposition is valid. In this case
i=1
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m
we have if for some positive constant ¢; [T |fjllx; < cllfi-.-fullx; then we have each

1=
fi.fi €Xj,j=1..m, where X; is a new normed (or quazinormed) function space in D

domain and we can easily now provide properties of {fj} based on facts of already known
one functional function space theory. (For example to use known theorems for each
fi €Xj,j=1..m, on atomic decompositions). This idea was used for Bergman spaces
in the unit ball and then in bounded pseudoconvex domains with smooth boundary in
recent papers [5]. In this paper we extend these results in various directions using
modification of known proof.

We provide a complete proof of basic known case then 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 the transparent proof of the classical case of
the Bergman space (Af) case in the unit ball C". The case of Bergman space in more
general pseudoconvex domain can be seen in [5].

Main results

We define AL, space as usual
AG={ren®: 1, —/\f (1= :)“dV (2) < .

dV (z) is a Lebesgue measure on B, f; is analytic in B, 0 < p <eo,0t > —1, j=1,...,m.
Where H(B) is a space of all analytic functions in the unit ball B.

m
We show now that || fi...finll 42 < IT || fjll 42 _is valid under certain integral (A) condition
T 7] [Xj

=
(see below) if p <1 and if 7= 1(p, ay,...0,m).
Note from our discussion above the only interesting part is to show that

H”fj“Agi(B) < Cl||f1---fm||A§(B)
i=1 -

since the reverse follows directly from the uniform estimate (see [3])

aj +n+1

F@IA=zl) 7 <cllfllag ,0<p <oo,05>—=1,j=1,....m
J

and ordinary induction. This lead easily to the fact that 7 can be calculated

m
T=n+1)(m—1)+) oj,0;>—-1,0<p <eo.
j=1

Note similar very simple proof based only on various known uniform estimates can
be used in all our proofs below for similar inequalities for various spaces. So we mainly
concentrate on reverse estimates (see [6]).

Note this argument also allows easily to obtain even more general version with
|f1|P...| fm|Pm instead of |fi]P...|fim|P (which was discussed above where 0 < p; < oo,

j=1,..m).
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Let us now return to the proof of the reverse estimate.

We denote by dV (or dd) Lebesgue measure on unit ball B and by C,Cqy,Ci,Cs
various positive constants below. We also denote by D(ay,r) or B(z,r) Bergman ball in
B (see [3]).

Assuming that

(f1(2)--fm(2)) (1 — [2])*dV (2)

n+l+o

(I-<zwj>) m

f(Wl) fm Wm —Cb/

B

T’:Js

1

oa>0o,w;eB,j=1,...m

Using Fubini’s theorem and extended version of the following estimate (see [5])

JIE@I =127 Dav (@) < el ()
B

o> _150<p§ 17f€H<Bn)a

@)
f(Z) - (1 —WZ)V’

We get for t=(n+1+a)p—(n+1),7>—1,

v>0,weB,f<cH(B).

ﬁ/|fk(2k)|p><(1—!Zk|)“"d6(zk):
=1

://ﬁ‘fk (zk \PH ’Zk\ V%48 (z1)...dS (zm) <
B

k=1
D, p _
B B |1—<ZZk>| m
XH( “la IZ)“kde(zl A8 (zm) / (2)IPx
k= k=
m 1
C2P)ds(z / /U 1 [22))% x — e 8(a)-d8 )

H|1—<zzk>]
k=

where oy > —1,k=1,...mt=n+14+a)p—(n+1),7>—1;0 > op; g = 0tp(n,m, 01, ..., Oy ).
Using the estimate

|Z‘ (Z) C ) .
/|1— < z,w > |rHlHES = = -5 t>-1,§>0,z€B;

we get finally from (A)

[T/ 1@IP( ~ [aP)*av a) c/ [TIAGP1 -7V () <o

k:l k=1
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where 0<p<1l,71=(m—1)(n+1)+ Z oy, T > —1.

A careful analysis of this proof shows that various extensions can be provided by
small modification of these arguments. We first formulate our results then provide
detailed comments needed for proofs of these results in the unit ball of C".

We first define some direct extensions of classical Bergman A%, function spaces in
the unit ball Herz spaces.

We fix an r-lattice {a;} in the ball (see [3]) till the end of paper.

Let

q

p

KL =3 ren®): [ /|f @1 - )%V | av(z) <o

B

q
p

it = penm) Y| [ i peavin | <o b
“20 \p(awr)
0< p,g<oo,00>—1;
(Note MEP = AL 0 < p <oo,00 > —1),

KG™ = fcH(B /< sup) @I (1= eV () <o o

B z€B(w,r)

Mp= = {fGH(B) ) ( sup )) F@IP(1 - J2)* < oo}.

k>0 \z€D(ag,r
0< p,g<oo,a>0;
These are Banach space for (p,g) > 1 and complete metric spaces for other values.

Theorem 1. Let X be one of these spaces and 0<qg<p<1;(or 0<p<1;qg=00).
Then we have for fi,...,fm € HB);0; > —1, (or o; >0) ;j=1,...,m, |]f1...fm||X5.q =

m
< II |l fillxze, for some ©,T > —l(or Tt >0), if some B,B > Bo;
i=1

x (1—|z])P
fl(Wl)---fm(Wm):/(f](z)"‘fm(z)) (1 ﬁjnzjl)

3 IM(I—<zw;>) m
=1

dV(z);wj€B,j=1,....m; (S)

where T=1(p,q,n,m,q,...0).

Our theorem extend a known result on atomic decomposition of Bergman multifunctional
space AL (see [5]). For p =g in the unit disk, ball we have ML? = AL K5 :Ag,O <p<oo
for some B = B(p,q) (see [1]). If in addition m =1 then integral condition(s) vanishes
and we can apply know atomic decomposition theorem for A%, class in the ball, disk
(see [3]).

Remark 1. For each space 7 is a special number.
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Remark 2. For mixed norm A%?, F[? spaces we found almost sharp results, where

TR

Az = e HB / / F@)Pdo(E) | (1= [2)%d|z| <o b

0<Pa6]<°°705>—,;

where S = |z| = 1,do is a Lebesgue measure on S.

q
P

Fal =SB //\f @I (1=l | do(&) <o o

S

rpm = ren@)s [ (s ) -nPaa(e) <o
S

Oo<r<1

1
A== fe H(B): /(Moo(f,r)p)(l ) %dr <o b
0
0<g<oo,0<p<oo,a>-—1,02>0.
The proof of Theorem 1.
First we put sketches of proofs then we add details. For starters, we consider Herz

spaces with finite indexes, then Herz spaces with infinite indexes. As in AL space case
we have

T 1£,00)17 x (1= [w])2aV (w)
)|l )7 < [ 25 e (8)

m m T P
B 1 <1—z,w>
k=1

p<Lo=ap+(n+1)(p—1).

Then we have to use for example one of these known estimates (see [5])

(1—[w)* Ci
/ de(W)_ yl—ztls a—(i1n)° S>(X+(1+I’l),Z,l€B,O€ZO;
B(z,r)
(1—z))%aV(z 1
Z( |ak|V§C22 / |Z| V() <G a+n+1)
k>0|1—akw| k20,0 |1 —wz (I—w])V~
kot
ak,weB;az—l;oc:a—(n~|—1),6t>—1,V>(66+n~|—1);
d —
o) _& S >n,5> 0w e B;
L 1—&wS (1—[wl)
1 (1 )%d 1
—r) r
;V a+1),0>—1; B.
0
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Second and third are valid pseudoconvex domain (see [1], [2], [5]).

Then one more time (A), (B), then again estimates which are given above in appropriate
order for each space. We omit easy details the proof of the one side is complete for Herz
K5, ML? spaces. To show the reverse we have to use well known uniform estimates for
ALY FLT MEY KLY Tunction spaces (see, for example [9], and various references these
also).

There are, 19,7y, T, T3 so that

F@IL=[2))™ < Cilf|apes

@I = [2)® <Cal flgga:

F@I1 = 2D)™ < Calflype:

[F@IL=[2))" < 5| flgpa

T =1j(p.q,a);j =0,1,2,3 (see [6]).
For last two estimates we have to use the elementary estimate only

f@IF<C /If(W)I"Va(W) (1= [z~ (b,

B(z,r)

a>—1,0<p<eo,zeB (see [3], [9], [10]). Values of 7; can be fixed easily by interested
readers.

To finish the proof of Theorem 1 we must finally add some remarks concerning other
function spaces. Namely we have to use the following estimates for spaces with infinite
index and keep all ingredients of (Af) spaces proof which we provided above.

For M5™ KE™ spaces we have to follow again the proof of AL spaces we provided
above and the known estimate

1 (%)

sup < ;
weD(ay ) |1 _WZ| |1 - ClkZ|

for any a; € B,z € B for some constant C’, since |1 —wz| < |l —wz| for any z € B,w € B(z,r)

and W,z € B (see [3], [9], [10]) and for every Bergman ball B(z,r);z € B,r > 0.
For FJ'™ spaces we must simply replace (X) by the following known estimates

sup —_— sup — < —,
0<r<1 |1_rw|a 0<r<1 |1_”W|a * |1—W|a o

o>a,re(0,1),weB,a>0¢E¢€Ss.

For AL |

<
[1—wz|* = (1 —[wllz))*’

a>0,wz€eB;

To prove the reverse note that Uniform estimates from below are almost obvious
(see [9], [10] for FL™) .
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Note now if each (f;) from one functional (X;) space can be decomposed into atoms

m
then, since || fi...fmllx =< I1 || fillx;; we can also decompose each (f;) also as soon as
i=1

| f1---fmllx <eo,m > 1, as soon as integral condition we posed is valid for spaces with
infinite or finite indexes.

Now we turn to the case of more general spaces on bounded pseudoconvex domains
with smooth boundary on Q, using Kobayashi balls B(z,r).

First we define spaces, then we formulate our theorems, sketchy proofs will be also
provided below. The reader may recover them easily following our remarks, below related
with proofs and proof of unit ball case.

We refer for basic definitions of function theory in Q to [2], [5], [7], [9].

Let further (see, for example, [9] for some of these spaces)

p »
@) =< ren@): [ Q / f<w>|Pda<w>) < rdr < oo )
0 \oD,
a>—1;0< p,g < oo,

We refer to [5] for dD, domain and do is a Lebesgue measure on dD, where H(Q)
is a space of all analytic functions on 2, &(w) = dist(w,dQ) (for these ALY spaces our
result is almost sharp).

Let also

q

M@ =< rer@): [| [ 1r@rs@ave) | avie <«
Q \B(

Z,r)

a>—1,0< p,g < oo

(Ke") Q)= f€H(Q): ), /If(w)l”5°‘(w)dV(w) < oo

20 \p(a.r)

oa>—1,0< p,g <o

(KE™)(@) =< rer@): | ( sup \f(Z)!”> 5°(2)dV (o) <o o

o z€B(w,r)
0 < p<oo;

MP*> can be defined similarly as in the ball .
We in case of this general spaces and domains however put one additional condition
on Bergman Kernel K(z,®) in 2 domain to get a new sharp result.

Theorem 2. (for pseudoconvex domains)
Let e H(Q),i=1,...,m.
Let X be one of K5, or MY type spaces defined above. Then we have for some T

m
11y fmll xpa =< HHﬁng;%
i=1
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forO<g<p<lorp<l,g=e,0;>—10r ;>0 fori=1,...m,if
(fl(zl) fm Zm C/ fl 7fm <HK3+”+1 Z]7 >5T( ) ((0)

§> 10,2 €Q2,i=1,....m

under one additional condition on Bergman Kernel of t type K;(z,w)

[ Kz o) 8% @av() < C[Kiprarnn (03)] 2w € @
B(z,r)

for every Kobayashi ball B(Z,r),Z € B,o&t > —1,t > 0,r > 0 (with modification for p = ).

Theorems 1,2 are probably valid for p,q > 1 we will turn to this problem in other
paper.

Remark 3.

Similar results with very similar proofs are valid for analytic spaces on tubular
domains over symmetric cones. Such type spaces on unbounded domains were studied
recently by many authors. (see, for example [6]- [8], and various references there).

Proofs essentially are the same and we will present them in other separate paper
devoted mainly on spaces on such type general unbounded domains in C”".

m
For example for (A2?) spaces in tubular domain T - fnllaz(zg) = LI fillaz () i
i=1 i
valid for 1 < p <oo;7; > —1;8 = S(11...T, p,q,m); if
( 2) &7 b

Fiw1) e fin(Win) /fl ()dV(Z)

i[85 (=)

for wj € Tg,T > 19,7 is large enough j=1,...,m, where A? is a determinant function of
T (see [6]- [8]), dV is a Lebegues measure on Tg.

The proof of theorem 2.

The proof of this theorem is a repetition of the proof of the unit ball case we provided
above with accurate appropriate replacement of estimates that we indicated and used in
case of the unit ball for case of bounded strongly pseudoconvex domain with smooth
boundary. We provide these estimates below indicated with references which are needed.

The core of the proof is the following estimate which can be seen in [5] for p < 1;
51,8 > 0.

P
Letf € H(Q), | [ 17005 x| []Ke () x 8" ()aviw) | <
Q J=1
< C/|f |p51 v |HK’L', W, Z])|ps « 6p(n+1 V+(n+1)p (n—H)dV( )
O j>1

which actually during the proof will be used twice for p <1 and % <1 with different

values of V then in between the addition condition on kernel for K29, MY spaces must
be used with it is obvious modification for (K?**°) spaces.
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Next a known Forelly-Rudin estimate at final step must be used namely

/ |Ki (z,w) |85 (w)dV (w) < (875 (2));
D
72€D,—tp+S+n+1<0,s>—1,t>0,0< p < oo;

and finally for A{? spaces we have to use the estimate from [5]

/ K (z,6)[Pdo(E) < c(8(z)+1) "™t >0,p>0,z€D,e >0,n<tp.
ODe

And for the proof of theorem 2 we leave remaining easy calculations to readers since it
is a copy of the unit ball case.

Remark 4.

Note similar results are valid also in analytic spaces in product domains. In the unit
ball the most typical example is the following function space on B x ... x B=B"

AL (B™) =

P P
LA Pm
Pl

_JreHm: / / F(tsemzn)lP'dVe (1) | dVe(22)dVe, (o) | < o0 b
B B

> —1,pi € (O,w),i: l,...,m.

For 0 < py, < ... < pr < p; <1 there is a similar assertion as in Theorem 1. The
uniform estimate for this space can be seen for example in [6]. We leave this easy task
to readers.

Remark 5.

[t will be interesting to study similar type problems in such type function spaces
but, with fractional derivative involved (Hardy-Sobolev, Bergman-Sobolev) in the unit
ball or bounded strongly pseudoconvex domains or convex domains of type in C”".

Remark 6.

[t will be also nice to obtain various versions of results of this note for various new,
so-called, weighted function spaces in the unit ball in bounded pseudoconvex domains
and in tubular domains over symmetric cones in C" (see, for example, for such type
new function spaces [8] and various references there also.)

The proof of theorem 1 (continuation).

We provide some easy details for K5 functional spaces. We have first the following
obvious estimate:

q

p

r@Ea-er=c| [| [ ireravae) | ave (©)

D \B(zr)
for 1:%:(n—l—l)([l)+é)q,0<p,q<oo,z€D.
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This estimate is almost obvious (see the proof above). This gives us one part (see

below).
For ¢ < p <1 we show the reverse now. We have the following simple chain of

estimates following the proofs we presented above and estimates there

/ /H’fk )| ﬁ (1= [zx*)%d8(z1)...d S (zm) <

B(z,r)

< [TIAGPO -1y
B k=1

/ / I;I = |Zk’ )(rH-H-a ﬁ 6 (zk)d b (zx);

H|1—<ZZk>| k=1

(1= 1+ Q)p—(n+1)) /Hrfk I (1= 128 2) x

do(z)

(n+1+a)p ’
’1_ < i> |7 (og+n+1)

k,

Hence

[Tl Aelzs < e / [T1A@IP (= )T -,
k_

Sl

B

=~

H dé(z)dV(z)

(n+1+0a)g
—<z,z>|

<c <c ;
~(ant 1) 2|l f1- kaAq 3l 1 fk”KPiq

H:lE

where

N
LS

S= ;+E( +1)—(n+1)—(n+1+a)q+m(ak+n+1)l%+(n+1)m:

= (n-l—l-l-a)q—(n-l-l-l—oc)q—(n-l—1)+m(ak+n+1)%+(n+1)m:

m

=(m—-1)(n+1)+ (Z (Xk) %+(n+1)%m

k=1

m
Using (G) and induction Hfl...mezlg,q < C4kH1 1 fill§pa We get what we need.
1 = %

Indeed we have

RSN

/\G @Ex(-kfave e[| [ 1661Favs6) | xav:;

B \B(z,r)

ol
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GGH(B),sl—SS (n+1); Zaﬁ—( ) m—1)(n+1)+(n+1)(m—1).

Now we show some details for ALY functional spaces below (for FP4 class it is the
same), following the scheme of the proof which was provided above.
First (see [9], [10])

F@II = 12DF <l flfparz € B (H)

:(E+E+l)qa0<pvq<°°
q9 P (4
(and similarly for F{? (see [9], [10]) an analogue of (H) is valid.

For ¢ < p <1 we show the reverse now we have the following simple chain of
estimates following the scheme of proof we presented above.

Let t=(n+1+a)p—(n+1) and

m

Lo
//(/ /H’fk 2k V’Hdmn O TT0 |l *dlal < (g <p.p<1) <
0 0 \s §kI

= =1

[T(1 = Jel?)*d|zl <

(n+14+a) Pl

n

TLAE)I < (1~ z2>fdv<z>>z ;
a0 )

[T 1fe(2)|7 x (1= [22)53 50 D=0y (2) T (1= |24]2) %]

[ 1
~ k=1 k=1
<c[[] <
= v g =
B0 0

[RemE

m

[T (1 — [z[[z]) P

k=1
<e[TIA@I > (1= dv(2) <c3H||fk||Am
k=1

where
=v(p,q,n,0,m) = Zak+ m—1) —n+nzm;
p
and

=Y ondm—1)+(m-1),
k=1 P
(see for last the embedding [9], [10]) AD? c A%, q < p.

On the other hand using (H) and ordinary induction we have also the reverse
estimate, namely

m nq
Hfl kaAMSCH“fk HAI“I’Vl Zak‘f’?(m_l)"’_(m_l)
k=1
So our (not sharp) theorem is proved also in this case of A%? spaces. The case of

pseudoconvex domain of AL?() spaces is very similar (we follow embeddings from [9],
[10]). If %—> 1 then we have "e- sharpness” for these spaces.
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We finally turn to the case of M5 type spaces.
First we have the following estimate.

[f(a)[1(1 = |a])* < Ekfblf(ak)lq(l —la])* <

q
p

<cy | [ rera-pave |

=0 \oG@n)

t>0t="lat(m+1)l,a>-1,0<p,g<e,
or

F@ra -1 ) < e, <

<aY | [ rera-ave | a<p<e
k=0 D(ag,r)

And as a corollary of this estimate by induction we get the following estimate directly

q

p

Y| [ F@ra-im%ave) | <e[TIlyef = fif
k=1 k

20 \p(ag.r)

where = Y o+ (n+1)(m—1);04 > —1,k=1,...m,0< p,q < oo.
k>0

Now we show the reverse estimate following proofs we provided above for other
spaces for ¢ < p < 1. (Note it is easy to see all our arguments by repetition pass easily
to the case of bounded strongly pseudoconvex domains with smooth boundary in C
(see [1], [2], [5], [7] for all estimates which are needed)).

We have the following chain of estimates:

S W) < (1 —[w])*aV (w)

2

|f1 (Zl)-'-fm(Zm)|p < 6/ |f1 (W) asnl

m
[Ml—-<z,w>) m P
k=1

p<lit=oap+(n+1)(p—1);a>o0pz;€B;j=1,...m

T <co T B [ 100l (1 i)

k120 kn20p

X ﬁ (l_affllak> 7 |dVw) < (g<po>nk=1,.,m)<
=t 1 —ggw| P,
¥ auct(n1)(m

-1
<7 1AW ulw)l - >dwm$@mmmmy
B
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Since we have using known properties of r-lattices

1—a)S 1—)Sav
Z—( a"Drgaz / (1= IvD) T(V)g(s>—1,r>s)§—c —,wEB,
kzo‘l_akw| k>0 [T —vw| (1—1wl)

Clk,l"

and we obtain what we need.
Now our proof is complete.

Since note
g =%, [ 11900 bo*Favn) < X (s 0ol ) (1 e <l
kZOD(ak, ) k>0 k7
where

= (Az-l-n-l—l) A=adig<pe>ad il
P p p pP
Theorem 1 is proved completely.
We obtained new similar type results in other function spaces, proofs will be
presented by us elsewhere.
We define Hardy spaces as follows

HY(Q) = {f € H(Q): (sup) [ If(E)IPdo(&) <o},

l‘>0

0<p<o,dQ ={z:p(z) =t} (see, forexamp [2], [9)).
Theorem 3.
Let fie A i=1,....kfie Hiii=k+1,...om, p; < 1l,i=1,....mo; > —1, j=

k
L,....k,t=n(m—k)+(n+1)(k—1)+ ¥ «j,
j=1

then .
i n(m—k)+ ¥, oj+(n+1)(k—1)
/ I1 \f] dv(z) <
<c I] il| ps (A)
j=k+1 Ao

and for cases when p;=p,j=1,...,m the reverse is also true and we have a new
sharp result

n(m— k)+): aj+(n+1)(k—1)

/ [T}sa[ av(@) =
A,

Hpgufw - z

m
= 11
=

j=k+1

b
AL
®j

ﬁ fi(wi) Cﬁ/ ﬁ xUKMI (z,w))8P (2)dv(z):
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B> Po,w;€j,j=1,....k,

w,€Q,j=k+1,....m. (T)
Theorem 4. Lel‘f,‘EA“;,izl Lkand fi €AY i=k+1,....m

Let B; >0,j=1,...,m, let also p; <1, let o;j > —1;j=1,....m

then we have a

J=1

2 Bipi+(nt1)(m—k—1)+ ¥ o;
0(z)! =ody(z) <

k

<]

i=1

H

O‘i =k+1

(K)

Aoo

and if pi=p,i=1,...,m we have a sharp result (the reverse of (K)) if
Hﬁ(wi) = Cﬁ/Hfj(Z) X Kﬁ+n+l (Z,Wj)éﬁ(z)dV(Z);ﬁ > ﬁo;Wj c .Q,j = 1, coo,m.
i=1 o =1 m

Put

BMOA}, ;=< f€H(B) :sup

v,s >0,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 [2], [5]),

>C ‘ ’ | — |g|)stHt—vEntl
HfHBMOAftm = ilelg f(2)|(1—1z|)

v,s >0,p>0,t>—1.
Theorem 5. Let f; €Ap,i=1,....m and ijBMOAZ-,sj,ij j=m+1,... m+k.
Let0<p<l,s;>0andalsot;>—1,v;>0,j=m+1,... m+k,

o >—lLk=1,....m letvj—sj—t; <n+1;

w <t.+n+1<w +vi—s5;:
m+1 LSl m1 PV
j=m+1,....m+k,B>Byp,neN;m>1,meN.
Then for 6(z) =1—|z|,z € B, we have
[Tl s =[]
ol s L, < T ]
s AP i=m +1 BMOA{’Y i

m+-k m+k 1
[1£e)=Cp | TL A0 ——5z7 8" m)av(w)

p J=1 (1 —zw) m¥k
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B > B()vzj €B,j= L,....m+k;
Po is large enough

m m+k
t=m—-1D)n+1)+Y o+ Y, (tj+sj—vj)+(n+1)k
k=1 j=m—+1

Let

(BMOAZ ;) =< f€H(Q): sup / ‘f(z)‘p5(z)’. Kv(z,w)‘dv(z) (0%(w)) <o 3,
Q

we

0<p<eo,v>0,t>—1,5>0,is a BMOA-type space in a bounded pseudoconvex domain
with smooth boundary in C".
We formulate a version of theorem 5 for bounded pseudoconvex domains

Theorem 6. Let p<1, let vj—s; <n+1,

+n+1 +n+1
ﬁ—p—tj>n+1,—sj+vj+BTp—tj—(n+l) >0,

j=m+1,...;k,B > Bo,n € Nym > 1,m € N,

and a; > —1,j=1,....m, then if Sj >0,l‘j> —l,vj>0,j:m—|—1,...,m—|—k,

then the assertion of previous theorem is valid if we replace m by K(z,w) for

T >0 in pseudoconvex domains for (BMOA’T’MS) (Q) spaces and for Bergman A%, spaces
in same type domains.

We will present complete proofs of these interesting results in our another paper
which is under preparation now.

These results also extend in various directions a known theorem on atomic decomposition
of one functional classical Bergman spaces In the unit ball and bounded pseudoconvex
domains.
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O HEKOTOPbBIX HOBBIX TEOPEMAX
JEKOMIIO3UIIUHU AHAJIUTUYECKHUX
MYJIbTU®YHKIIUMNHAJIbBHBIX ITPOCTPAHCTB
IF'EPIHA U BEPITMAHA B EIMHUYHOM IIAPE U B
OIrPAHUYEHHDBIX IICEBJOBBIIIY KJIbBIX
OBJIACTHIX B C”

P. ®. llamosin!, E. Bb. TomameBckas?

' Bpsickuii rocynapcTBeHHbIE yHUBepcHTeT UMeHH akagemuka M. . Tlerposckoro,

241036, r. bpsinck, Poccus
2 BpsHCKHMi rocylapcTBeHHEIH TexHUUecKuil yHuBepcutet, 241050, r. Bpsaunck, Poccus

E-mail: rsham@mail.ru, tomele@mail.ru

[TpuBeneHbl HOBbIE TeOpeMbl AEKOMIO3HULHUM /51 aHAJUTHYECKUX MHOrO()YHKLHOHAJIBHBIX
npoctpaHcTs [epua u beprmaHa B eIWHMYHOM IllIape W B OrPaHUYEHHBIX CTPOro ICEBMO-
BBINYKJIBIX 06/1acTaX B C", o60611alie HeKOTOpble paHee U3BeCTHble pe3ysabTaThl AJIs MHO-
royHKIMOHANBHBIX aHAJUTHYeCKUX NpocTpaHCcTB Beprmana. Tty Teopembl Takxke o6obiia-
I0T B Pa3/MYHBIX HalpaBJeHUSIX HEKOTOpble M3BECTHble paHee pe3y/bTaThl 00 aTOMHUYECKOM
pasJ/I0’KeHUH KJIaCCHUeCKHUX aHaJUTHYeCKUX ONHO(MYHKIHMOHANBHBIX IPOCTPaHCTB beprmana B
e[IMHUYHOM llIape U B OlPaHHYeHHBIX [1CeBAOBBINYKJbIX objacTsax B C".

Karouesoie crosa: npocmpancmea lepya, npocmparncmsa BMOA, Bepemana, edunuu-
Hbull wap, ncegdosovinyKivie 0biacmu, arnaiumuieckue QyHKyuu, meopemovl 0eKOMNO3UYLL.
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