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Introduction and preliminaries

Let D be bounded domain. We denote by H(D) the space of all analytic functions in
D. The analytic Hardy space is as usual

Hy() = { 7 € HD): Ty [ 172 - eve)Pao(e) <o}, 0<p <o

where Vg is outer unit normal for tangent plane T¢(dD), (see [6]) and where do is a
Lebesgues measure on I'.
Let H} be Hardy space in D and let also dD € C?. Let0O<p<oo, fc HP. Then we
have
[ sup 1£217d0(E) < Crallflf-
FZGA(X(&)
where I' = dD.

We refer to [6] for definition of Ay(§) region.

This maximal theorem was proved by E. Stein and L. Hormander, (see [6]). Related
results for spaces of harmonic functions can be found in paper of [5]. For similar results
for plurisubharmonic functions in bounded strongly pseudoconvex domains in C" see
[6]. We refer for such type results also to [7] and references there.

For such type results in harmonic functions paces in Rﬁ“ and R" we refer the reader
to [8], [9].

We in this paper find complete analogues of this theorem but in Bergman spaces
in some unbounded tube domain in C" using rather transparent arguments and ideas
related with lattices.

In this paper we also introduce new Herz type analytic spaces in tubular domains
over symmetric cones and in products of such type domains. We provide for these Herz
type spaces new maximal and sharp embedding theorems extending known classical
results in the unit disk. Also, we define Poisson-type integral in the unit ball and extend
some known classical maximal theorems related with it.

We introduce some basic definitions, notations for tube (see [10], [12]).

Let To =V +iQ be the tube domain over an irreducible symmetric cone Q in the
complexification VC of an n-dimensional Euclidean space V. Following the notation of
[2] we denote the rank of the cone Q by r and by A the determinant function on V.
Letting V =R", we have as an example of a symmetric cone on R” the Lorentz cone A,
defined for n > 3 by

An:{yeR":y%—---—yZ>0,y1 > 0}.

It is equivalent to the forward light cone given by {y = (y1,y2,y') € R" : y1y2 — [y'|* > 0} .
Light cones have rank 2. The determinant function in this case is given by the Lorentz
form A(y) =y} —--- — 2, (see, for example, [1], [2], [3]).

 (Tq) denotes the space of all holomorphic functions on Tg.

First we define some known function spaces on Tq, (see [1], [2], [3], [13]). For
7 € R} and the associated determinant function A(x) we set

A7 (Ta) = {F € H(Ta): IFllaz = sup |F(x+iy)|A(y) < 00}, (1)
x+iyeTy

(see [2] and references there). It can be checked that this is a Banach space.
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For 1<p,g< -+, vER and v > " _1 we denote by A)?(Tg) the mixed-norm
r
weighted Bergman space consisting of analytic functions F in Tg that

1/q

qa/p p
1Fllgs = | [ | [IFG+impax]  am) 20| <o
J A(y)

Q

This is a Banach space. Replacing above simply A by L we will get as usual the
corresponding larger space of all measurable functions in tube over symmetric cone
with the same quazinorm (see, for example, [1], [2], [3], [13]). It is known the ADY(Tq)

space is nontrivial if and only if v > n_ 1, (see, for example, [1], [2], [3], [13]) and we

will assume this everywhere below. When p = g we write (see [1], [2], [3])
AVI(To) = AV(Ta).

This is the classical weighted Bergman space with usual modification when p = oco.

The (weighted) Bergman projection P, is the orthogonal projection from the Hilbert
space L2(Tq) onto its closed subspace A2(Tq) and it is given by the following integral
formula (see [1], [2], [3]).

Pef(2) = Co [ Bulzw)f(0)A"~F (v)dudy @
To
n
where By (z,w) = CyA (Hr)((z—w)/i) is the weighted Bergman reproducing kernel, for
A2(Tq), (see [1], [2], [3]). Below and here we use constantly the following notations
w=u+ive Ty and z=x+1iy € Ty.
We denote dvy(w) =AY (v)dudv.
Let us first recall the following known basic integrability properties for the determi-
nant function, which appeared already above in definitions. Below we denote by Ay the
generalized power function, (see [1], [2], [3]).

Lemma 1. [) The integral

Ja(y) :/

Rn

converges if and only if o > 2" 1. In that case
r

Ja(y) = CaA™ /" (y),

aeR, yeQ.
2)Let oo € C" and y € Q. For any multi-indices s and B and t € Q the [unction

y = Ag(y+1)As(y) belongs to LI(Q,Aﬂ—,y(y)) if and only if Rs > go and R(s+ B) < —g5.
In that case we have
[ 85040 — Dy A )
gl s\ A"/’(y) = LB sBs+p\L)-
Q
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We refer to Corollary 2.18 and Corollary 2.19 of [13] for the proof of the above lemma
or [2]. As a corollary of one dimensional version of second estimate and first estimate
(see, for example, [13]) we obtain the following vital Forelly-Rudin estimate (3) which
we will use in proofs of our main results.

[ AP 0)IBa s zw)lav(z) < €A (v), 3)
To

(Forelly-Rudin estimate in tube), B > —1, ot > n_ 1, z=x+iy, w=u+iv,r >0, z,w € Tq,
(see [12], [13]). '

We denote by B(z,r) the Bergman ball in Tg, (see [12], [13]).

Finally for completeness we provide very vital Whitney decomposition of tubular
domain over symmetric cones based on Bergman balls. It was used during many proofs
of various assertions (see, for example, [2], [3]).

Lemma 2. Given 6 € (0,1] there exist a sequence of points {z;} in To called o-

lattice such that calling {Bj} and {B;} the Bergman balls with center z; and radius

0 and 5 respectively, then

1) the balls (B)) are pairwise disjoint;
2) the balls (Bj) cover Tq with finite overlapping;

3 [ NOAVE= [ N)AV()=CsAF (Imzp), s> 1,0 = |Bs(c))| = A% (Im zj),
Bj(zj,0) B'.(z;,6) r

j=1,...,m, J < A% (Im w), w € Bs(z;).

We call by {z;} r-lattice of T below everywhere. This is a vital notation for this
note.

We denote m cartesian products of tubes by 7', the space of all analytic function on
this new product domain which are analytic by each variable separately will be denoted
by S (T§'). In this paper we will be interested on properties of certain analytic subspaces
of A(T4). By m here and everywhere below we denote a natural number bigger than 1.

Let further dv(zy,...,zm) = Ir'n[ dv(z;) =dv(7), zj€To, j=1,...,m be the normalized
j=1
Lebesgues measure on product domain. We provide now some facts on function spaces
on product of tube domains.

We denote as usual by dvy(z) = 6%(z)dv(z) = AY(Im z)dv(z), ¥y > —1, the weighted
Lebesgues measure on To domain and similarly on products of such domains using
products of A functions in a standard way for all y> —1. Using dv, and A* on product
domain we can define A7 (74') and AL (T4 = AL(TE) for 1 < p <o, a > —1. For example
we have

AT(T) = {fEH(TQ) : sup [£(7)] ﬁA(Im zj)" < °°},

zj€Tg j=1

>0, 7 = (z1,---12m), zj € Tq, j=1,...,m. These are Banach spaces.
In our last section we extend the notion of classical Poisson integral in a simple
natural way in the unit ball and extend some well known estimates related with it,
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in particular an extension of a known maximal theorem will be provided in the unit
ball. Such type results probably can be proved in context of more general pseudoconvex
domains with smooth boundary.

Similar maximal theorems we proved in section 2 in harmonic function spaces in the
unit ball and ]Rﬁ‘r“, were proved by T. Flett, (see [5]). They have many applications (see
[17]). Various nice results related to various maximal theorems and Poisson integrals in
various domains in C" and their applications can be seen in [17].

We denote in this paper, as usual, by C,Cy,C;,...,Cy various positive constants.

Maximal and embedding theorems in Herz spaces

The intention of this section is to provide new maximal and embedding theorems for
Herz type spaces in tubular domains over symmetric cones. We alert the reader some
arguments are sketchy since they can be easily recovered by readers based on simpler
cases and remarks we make. All results of this section are known in particular case of
simplest one domain namely the unit disk.

This topic is well-developed in the unit disk and other simple domains like unit ball
and polydisk (see, for example [17], [18]). In [10], [12] this type embedding theorems
can be seen in context of Bergman type harmonic spaces and tubular domains over
symmetric cones Tg. In this section we add some new results in this direction in same
tubular domains over symmetric cones but in new Herz-type analytic spaces.

Maximal theorems are vital classical topic in complex function theory in the unit
disk. We provide such type theorems in Bergman type (Herz) spaces in the unit disk
and then using same arguments in the different domains, namely, in tubular domain
over symmetric cones in C" which where under attention in recent decades (see [3],
[12], [13]).

Our maximal theorems then will be used to get some new embedding theorems in
tube domains.

Some related new results in analytic Herz type spaces in product domains will be
also provided in this section. We start with the case of unit disk, then pass easily same
arguments to more complicated domains as tubular domain in C".

Let U be the unit disk. Let H(U) be the class of all analytic functions in U. Let

D'f(z) =Y (k+ 1)z, yeR
k>0

be the fractional derivative of f € H(U). We denote by dm, the normalized Lebesgues
measure on U. We note the following simple arguments are valid in U. Let f € H(U),
o > —1, then

)(1—
e®) [ L o). B > o

Bo is large enough, z € U, (see [18]). This representation also is valid in tube, for
Bergman spaces and Ay (Tq) spaces, (see [1], [3], [12] and references there).
We will need Forelly-Rudin estimate in the unit disk

1_ o
/ﬂdmz(z) <CA—|w)* P2 B>—1,B>a+2, wel.
U |1 —wz|P
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Then we have based on this estimates for Bergman disk D(z,R)

I(f):/U sup ([D7f(2)|(1 = [z[)*) (1 = |v])*dma(v)

z€D(V,R)

//f\l—lwg\l‘gtg dma(w)(1 = )71 = [v])*dma(v)

<y [ 170011 =) Tama(),

where >0, s> —1, y>0.

We used simple properties of lattice in U (see [18]): (1 —|v]) < (1 —z]) < (1 —|w]|)
and |1 —wv| < |l —wz|, vze DOW,r), we U, we U.

So I(f) < c||f||A1m_y, T+s—y=a>—1. So we have that I(f) <c|f[l,, > -1
The p > 1 case for Af, needs only small modification.

The only new ingredient is an estimate which follows directly from well known
Forelly-Rudin and Holder’s inequality for each € >0, B> —1, 1 <p <oo, >0

p
(/ £ 1—|w|>ﬁdm2(w)> o [ MO . e U,

|1 —WZ|T ~ Ju ’1 _WZ’TerZfSp

This estimate, with same proof, also is valid in tube, see estimate (3) (and see, for
example [1], [3], [12] and references there).
As a result, we have for p > 1

| sup IDTF@IP(= ) (1 = ) dma() < ¢ [ I = wl) T ()
U U

z€D(V,R)

The repetition of these arguments leads to the same estimate, but on product domains
(polydisk)

Lo sup e s DE UGzl

21€D(Vi,R)  zu€D(Vin,R)

-Hl“ ()1 = [vy]) i dma(v1) - dm (Vi) <

<€ oo f DI T = by idma(os),

with the same restrictions of parameters. (This remark will be used by as below to get
same type result in different unbounded tube domains.)

These arguments under one condition on Bergman kernel leads to new maximal and
embedding theorems in very general tube domains over symmetric cones and for Herz
type spaces on them even on product of such domains.

We assume for Bergman kernel By, v > vy, the following condition is valid for
Bergman ball B(z,R) in tube.

sup |By(w,W)| < c|By(z,w)|, W€ Tq,
weB(z,R)

where v > vy, v is large enough.
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Note the reverse is valid for c=1 obviously and this is valid in ball and polydisk (see,
for example, [18]).

As usual we shall denote by [J; the natural extension to the complex space C" of the
generalized wave operator [y of the cone Q:

which is the differential operator of degree r defined by the equality:
19 ;
Al === ) 1@ = A(0)HEIS) R™.
(152) 1= a9, ¢ e

Repeating arguments of the unit disk case step by step and using preliminaries of
previous section about tubular domains and properties of analytic functions on them, we
have the following:

Theorem 1. (a maximal theorem) Let f e AL(TS), a; > g— L j=1,....m o;=

Tj+sj—7Y;>——1, p>1. Then we have that

£ = [ sup - | s (0T frd )
Q

TQ Z]EB(WlJ’ ZmEB(Wimr)

m
X I_IlATJ'(Im Zj)A (Im w;)dv(wp) ...dv(wy) < c||fHA§(T61)
]:
for all v >, j=1,...,m where Y, is large enough and the reverse is also true if
Yi=0,j=1,...,m
The same proof can be given for very similar another maximal theorem

Theorem 2. Let fEAg(Tg’?), o; > ’;—1, J=1...m aj=1;+s; -7 > —1 p> 1.
Then we have that
1715, = / / wp s 07 fPdv(wm) X
To 71 €B(Wm,r) zmn€B(w1,r)

X HAT; (Im zj)A% (Im wj)dv(wy)...dv(wy) < C||f||A’3(T5’)
j=1 ¢
for all v >, j=1,...,m where Yy is large enough and the reverse is also true if
Yi=0,j=1,...,m.
Remark 1. Note, T. Flett proved some very similar to our maximal theorem results
in Bergman harmonic spaces in RTI in [5].
Note for H? Hardy space in the unit disk we have similar type classical result

| sw_ 17@IPdE <Clflfy. 0<p <
T zerq (&)

where 0 < p < oo, ['4(€) is a classical Lusin cone, and where T = {|z| = 1}, see [17].

The short proof in the unit disk was provided above. The Tq case is the same,
properties of r-lattices for To must be used (see [12] and our first section). Note, for
Y; =0, j=1,...,m this result is sharp.
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The crucial ingredient is the next lemma (see [10], [12]).
Lemma 3. Let 1<p<oo, v>7—1,f c AY, then for | > Iy, m >0, where I is large
enough, we have that

O f(z) = ¢ / By +1(z, w) O £(w)A™ (I w)dv(w), 7 € To:

To

We have to use also short comments in tube we provided in the proof of the unit
disk case by us. The rest is the repetition of arguments we gave above.

This theorem provided a way for various embedding theorems for Herz-type spaces.
Our proof use also some arguments of [10], [12]. Namelly, combining results from [10],
[12] and our maximal theorem we have:

Theorem 3.

1) Let v>m, % is large enough. Let p>1, let © =y X --- X Wy, be positive Borel
measure on T Let p <gq, if

</TQ |f(?)|‘1du(7)> s el fllgze

then w;(B(ak,r)) < cA%(Im ay) for some qj = q;(p,V,%.5), &j =7Tj+s;j—y>2%—1,
j=1....m 1,>0,5;>—1, 1,=s5;—-"% j=1,....,m, where {ay} is r-lattice. For y=0

this condition on measure is sufficient for this embedding.

2) Let y>mn, W is large enough. Let p > 1, let u be positive Borel measure on Tg. Let
q<p,if

(Agﬂomw@Q;demg

1(Bs(2))
n ———>"—clLs(To) for some g, d=T+s—y>2—1,1t>0, s> -1, 1=5—12,
Aa+7(lmz) (X( Q)f q ’y r r
5= p%q, v (0,1), if Py is bounded on Lb, v > vy, vy is large enough. For y=0 this

condition on measure is sufficient for this embedding.

Sketch of proof of Theorem . Indeed, in [10] we can see the complete description of
u Borel positive measures defined in Tq, so that the following embeddings are valid

(/ relaut))” < sy,

where g > p, oc>ﬁ—1,and
r

1

([ 1r@au)" < il g

where g < p, a>"1.

Note, also, the same result with same proof is valid for ¢ > p case for Bergman
AL (T spaces on product T4 domains. It remains to combine this result with our
maximal theorems to get easily what we need.

55



ISSN 2079-6641 Shamoyan R.F. , Mihic O.R.

We define ST7(du) replacing dv by du in quazinorms, where du;j, j=1,...,mis a
Borel measure on Tg.
Remark 2. For y =0 similar result is valid for embedding of type HfHSo,p(f <

i)
lfllagzmy> P=a=1.
Methods used in this paper also allows to find for 0 < p,q < oo, & > —1 necessary
conditions on measures (Uy,...,W,) on T, so that the following embedding is valid for
Herz type spaces

/T /T sup  ---  sup \f(W)|quN(Wj)SC1|’f|\£§

Z1€B wi, r ZmGB(WmJ') Jj=1

To obtain necessary condition for embeddings

Hf”SOP ) S Cl S Nlag

or
Hf”g%z;(dﬁ) <C Hf”AﬂTgp

for all p,qg € (0,%) and all &; > —1, ¥, 7; >0, j=1,...,m and for positive Borel measures
pjon Tg, j=1,...,m we have to use an elementary estimate

sup [ D(z,w)| = [P(w, w)]
z€B(w,r)

for every measurable function and every w, w € Tg, and every Bergman ball B(w,r) C Tg,
r>0, we Ty and standard arguments, see [10], based on a estimates from below of
Bergman kernel on Bergman ball and Forelly-Rudin type estimate for Bergman kernel.
For same type condition for u Borel measure on T embeddings || f{las(au) < c|lf]l 50,

7.7

0 < p,q <o or embeddings || f|lasgu) < C1llfll50, we must use same type arguments
Y4
with condition discussed them partially below.

Let now

AL(TEY = {f e H(TY): (/( (/ 1f(wi,.. )\"‘dval(wl))ﬁ?...)dvam(wm)>m<oo}

1<pj<oo, j=1,...,m, Vg, (w) =A% (Im w)dv(w), o; > —1, j=1,....m

These spaces are direct extensions of Bergman AL (T4 function classes. In our
embeddings relating Sﬁ(d,u) and A%(T2") the Bergman space can be replaced by A? LT
easily also.

And we obtain again a necessary condition on fi = (Uy,...,W,) similarly. (Carleson
type condition on measure). We here omit easy details.

Next in our maximal theorem for S%% classes probably can be extended to ng, mixed
norm spaces where
r }/ - {f € H(TQ )

I
L2 pm

f (/ sup <\f<zl,...,Zm>r>mdval<a>>mdvam@m) <o),
To To

Z1EB(wy,r) ZmEB(Wp,r)
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We will study this problem in our next paper of this topic.
Based on discussion above we get the following estimates which at the same time
provide proofs of last assertions on embeddings. We have for standard test function (see

[10]): n sags
ff(w)zn%‘g])7 WjGTQ, j:17"'7ma

where 6(z) =A(Im 2), z€Tg, Z€ TS, Z=(Z1,...,%m), for some a and B > By, By is large
enough,

ad , 2n 1
HfEHAI;(Tm 1:11 zj) ZjGTQ»JZL---,m,Tza—ﬁ+(7+}’);<0,0<19<°°7

with some restrictions on B and o and more generally

1
P2

||fz||A§(Tg) N ((/TQ/TQ 2 (W) " dva, (WI)) " --dvam(wm)> "

I_IIHfzJ(WJ || 1/ (1) <c (H(STJ ZJ)
j=

for some %;, j=1,...,m.
Also, then we have

|’fz”55’33(dﬁ) >c (ﬁ 5V<Zj)> (ﬁuj(35(zj))> , 6>0,

j=1

Hf'z“Hgl;%(dm = (

for some parameters V, V and €T, j=1,...,

First two estimates are based directly on Forelly—Rudin estimate in tube and the last
two estimates are based on standard arguments related with estimates from below of
Bergman kernel on Bergman ball, (see [10], [12], for example for similar type argument).

and also

<1

J=1

m
(z; ) H.“J Bs( Z]
m.

Remark 3. Similar type results (maximal and embedding theorems) by similar meth-
ods can be shown in the polydisk, in the unit ball and in pseudconvex domains with
smooth boundary in C™. This will be done in out next papers.

A maximal theorem in the unit ball related with the Poisson type integral

In this section we extend the notion of classical Poisson integral in a simple natural
way in the unit ball and extend some well known estimates related with it, in particular
an extension of a known maximal theorem will be provided in the unit ball. Such type
results probably can be proved in context of more general pseudoconvex domains with
smooth boundary.

Poisson type integrals on product domains considered recently also in papers [4] and
[14].
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In this short section we also in particular provide an extension of a known result
concerning estimate from below of Poisson kernel (see, for example, [18]).

Let B, ={z€ C":|z| < 1} be the unit ball and let S, ={z€ C": |z =1} be the unit
sphere.

Let E€ Sy, r>0, 0(E) ={zE€B,, d(z,E) <r}, d(z,w)=|1— <z,w> |2, z,w € B.

We recall Q,(§) is Carleson tube at &. Let My (f)(§) = sup,ep,g)|f(2)], where

Do(&)={z€B,:|1-<z,E>|< 2(1—|z| ), oo >1}

where £ € S,,.
Let | e
Pl = [ ¢ |‘1'Z_'>&|§‘j ), ze8,

(&) =swp s [ (),

5500

where Q(£,6)={neS,:d(&,n)<d},6>0,&E€8,, 2 EBn.
Theorem A. (a maximal theorem in the ball, see [11], [18]) Let o > 1, then

Iu(8) = (Mo Plu])(G) < eMu(S), § € S,

and |[1¢(E)lir(s,) < €llflle, p > 1 for a w positive complex [inite Borel measure on By.
This maximal theorem result has many applications (see, for example, [11], [18]).
We now show an extension of this, that the following result is valid also.
Let further
(1—lz))"

i1 —z;6]%°
where £ €S, z; €By, |zjl =z], &; >0, j=1,....m
Theorem 4. Let

PB)(?ag) =

(1—1]z))"du(é) : L
P, = L z;i€B, j=1,....m, Y o;=2n.
M@= ) =g @ €8 I bem Lo =an

Then we have that

Ke(u)=  sup  Pg[p](@) <ciMu(§), re(0,1),
7;€D(8),|zj|=r

where U is a positive Borel measure, and
1Ke (Fller(s,.aoce)) < c2llfller(s,aoE)), P> 1.

Proof.

Let Z€ Do(c). Let z= (lzi|@r,-...[zm|Om), |zl = [zil, <js<m or=lgl =
8a(l—r). Let Vy={n €S, : [1-<n, §>\<t} 1<k<N, 2Nt>2 Vi={nes,: 2kt <
11— < n,& > | <2}

Note that we have obviously

N
J, Fatzmdun = [ Fo@man(n + Y. [ PaGmdutn)
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[t is enough to show that
|| PaGm)du(m) < c(enn)(MR(E)), & € Sn 2y € Dal8), j=1..com,

for some constant c(a,n). We have by definition that V;, C Q(&,v2kr), 1 <k <N and
hence

w(Vi) < p(Q(E,V2k)) < (£))0(0(&,V2k)) < c(2"1)"Mu(E), 0 <k <N.

Pa(Z,m) <2"(1—r)""
We have hence, since u(Vp) < ct"Mu(&)

R t\"
[ Patemanin) <e (5 ) (@) < Cenli) &)
0
Then if n € S, we have
[1-<z&>|<ea(l-[2P) <&l1-<zn > |

d(z,&) < Vald(zn).

Hence we have from definition of d

d(&,m) <d(&.2)+d(zn) <cpd(Z ), i=zj j=1,....m.

Hence

(P (. ma(um) <

where 1 <k <N, the rest is clear.

The last estimate follows from the fact that

1-<&,n>|<é(o,n)|1—<zjn>| for every zj, j=1,....m, 1 <k <N, n €V
And hence we have that

& (o, n)t" &' (o,n)

Py(Z,n) <

The second assertion of theorem follows from the first part of our theorem and the well
known maximal theorem, (see [11], [18]).
Theorem is proved. [J
(1—[z[)"

11— <z, > |2
on B, unit ball (see [11], [17], [18]). Let P[f](z) = [5, P(z,&)f(§)do (&), f € L (Sy,do),
where o is a normalized measure on §,,.

It is natural to study the following extension of P[f], P[f](Z), z; € Bu, j=1,...,m,

where
9= [ PEOSE)do(E)

Let further, as usual, P(z,§) = Z € By, & €8, be the Poisson kernel

where -
17 (1= z;]7)%

"= <z, &> P

PE8) =P, 5@E6) =
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a;,B; >0, j=1,....m, Yo =n, Z’}’:lﬁj =2n and even more generally.
1 1 k k S 5i_ B
G(Zl,...,zm,...,zl,...,zm,cgl,...,ék):HPZ(7,§), Pl:Pa—;iﬁji’
i=1 ’

z],&; €By, i,j=1,....k and try to expand classical known assertions.

Very similar procedure of extension of Bergman projection was provided and used
intensively in connection with trace problem (see [15], [16]).

We found the following results for Poisson P kernel as modification of known proofs
for P kernel (see [18] for m =1 case).

Proposition 1. Let p, u; be positive Borel measures on B,, and let p; € (0,00),
i=1,...,m. Then we have that

1)
wp [ Pwautn ze MEED e, re),
ZjGBn,j:l...m B, r
and even generally we have for r; € (0,1), j=1,...,m.
2)
n o
N P
sup (/ (/ GEw)[Prdw, (Zl)) duz(zz)~-dum(zm)> >
w;i€By, j=1...m By, By
% %
rl ...rm
for some a({, oc({ >0, j=1,...,m, where u, u;, j=1,...,m are positive Borel measures
on B, for some constants ¢, ¢ where §; €S8, j=1,...,m.

Proofs are heavily based on arguments of proofs of m =1 case and they will be given
elsewhere.

Remark 4. These results of Proposition extend some known assertions from [11] and

[18].
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O HEKOTOPbBIX HOBbBIX OLHEHKAX, CBA3AHHBIX
C TEOPEMAMH Ob OTPAHUYEHHOCTH
ITPOEKTOPOB THUIIA BEPTMAHA U HHTETPAJIOM
IIYACCOHA B TPYBYATOM OBJIACTH U
EAJUHHUYHOM HIAPE
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BBezneHbl HOBble aHa/IUTHYeCKHe NIpOCTpaHCTBa TuNa l'epla, ocHoBaHHBle Ha Wwapax beprmana

B Tpy64aThIX 00/1aCTsAX HAZ CHMMETPUUHBIMH KOHYycaMu. Mbl nipefsiaraeM 1,151 3TUX IPOCTPAHCTB
Tuna [eplia HoBble MaKCHUMaJsbHble TEOPEMBI U TEOPEMBI BJIOYKEHHSI, PACILUPSIOLINE U3BECTHBIE
pes3y/bTaThl B eAIMHUYHOM Kpyre. Kpome Toro, Mbl onpenesisieM HOBbIM HHTerpas tuna [lyaccona
B eIMHHYHOM LIape W pacnpocTpaHseM H3BECTHYIO KJAaCCHYeCKYH MaKCUMaJbHYI0 TEOpeEMY,
cBsI3aHHYI0 ¢ HUM. COOTBETCTBYIOIINE Pe3y/NbTaThl [1/151 HHTErPajoB TAKOro THMA Takxke OyayT
TpUBeIEHbI

Karouesoie crosa: mpybuamore obaacmu Ha0 CUMMEMPULHbIMU KOHYCAMU, NPOCMPAHCMBA
muna lepya, unmeepanvroie onepamops. muna bepemana, maxcumanoHole meopemol, meopemol
groocerus, urnmeepanr muna I[lyaccona, eduruunoitl wap
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