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New sharp estimates of Traces in Bergman-type spaces of analytic functions on tube domains over sym-
metric cones are obtained. These are first results of this type for tube domains over symmetric cones.
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1. Introduction and preliminaries

In this note we obtain new sharp estimates for Traces in Bergman type spaces of analytic
spaces in tube domains over symmetric cones. This line of investigation can be considered as a
continuation of our previous papers on Traces in analytic function spaces [1,3] and [2,4-6] where
similar results were obtained but only in bounded domains in higher dimension. We remark
that in this note for the first time in literature we consider this known problem related with
Trace estimates in spaces of analytic functions in unbounded domains in C™, namely in tube
domains over symmetric cones. The first section contains required preliminaries on analysis on
symmetric cones. Our new sharp results are contained in the second section of this note. The
Whitney type decomposition of tubular domain based on properties of so-called Bergman balls
(see [7-9]) serves as important tool for almost all our proofs as in previous papers on this problem
in other domains [2-4]. In one dimensional tubular domain which is upperhalfspace C (see [7])
our theorems are not new and they were obtained recently in [6]. Moreover arguments in proofs
are parallel to those we have in one dimension or polyball in C™ The base of proof is again
the so-called Bergman reproducing formula, but in tubular domain over symmetric cone(see,
for example, [7-9] for this integral representation). We shortly remind the history of Diagonal
map (or Trace) problem. After the appearance of [10] various papers appeared where arguments
which can be seen in [10] were extended, changed and modified in various directions in one and
higher dimension (see, for example, [11-15] and [1,3,4] and also various references there).

In particular in mentioned papers various new sharp results on traces for analytic function
spaces in higher dimension (unit polyballball ) were obtained. New results for large scales of
analytic ), type spaces in polyball were proved(see [6]).
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Later several new sharp results for harmonic functions of several variables in the unit ball
and upperhalfplane of Euclidean space were also obtained (see, for example, [1] and references
there).

Probably for the first time in literature these type problems connected with diagonal map in
analytic spaces appeared before in [10].

In this book this problem was formulated and certain cases connected with spaces of analytic
functions in the unit disk were considered.

These results and various other results were mentioned and proved much later in [14]. Some
interesting applications of diagonal map can be seen in [14,16] where other problems around this
topic can be found also. The goal of this note to develop further some ideas from our recent
mentioned papers and present a new sharp theorems in tube domain over symmetric cones. In
upper halfplane of complex plane C; which is a tube domain in one dimension such results
already were obtained previously by author [2], so this problem in tube appears naturally. For
formulation of our results we will need various standard definitions from the theory of tube
domains over symmetric cones( see [7,17-19]). In this section we also mention some vital facts
which will be heavily used in proofs of our assertions (see, for example, also for parallel assertion
in other domains [2-5]).

Let T = V + 2 be the tube domain over an irreducible symmetric cone 2 in the complex-
ification VC of an n-dimensional Euclidean space V. Following the notation of [17] and [7] 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 forward light cone A,, defined for n > 3
by

Ap={yeR":y? — .. —¢2 > 0,91 >0}

Light cones have rank 2. The determinant function in this case is given by the Lorentz form

Aly) =yi—-—yn.

(see, for example , [7]).

Let us introduce some convinient notations regarding multi-indicses.

Ift =(t1,...,tm), then t* = (t,,,...,t1) and, fora e R, t +a = (t1 + a, ...t +a). Also, if
t,k € R™, then t < k means ¢t; < kj; for all 1 <j <m.

We are going to use the following multi-index

d d
go = ((j - 1)> , where (r—1)= = n_q
2 1<G<r 2 r

H(Tq) denotes the space of all holomorphic functions on T. We denote m cartesian products of
tubes by T, T = Tq X ... x T the space of all analytic function on this new product domain
which are analytic by each variable separately will be denoted byH (T¢;"). In this paper we will
be interested on properties of certain analytic subspaces of H(T{"). By m we denote below a
natural number bigger than 1. For 7 € R and the associated determinant function A(z) we set

A (T) = {F € HT) : |Flas = _swp |G i)]A7() < 1)
z+iyeTo

([7] and references there). It can be checked that this is a Banach space.
For1 <p, g < +ocand v € R, and v > ? _ 1 we denote by AP:4(Tq) the mixed-norm

,
weighted Bergman space consisting of analytic functions f in T that

L ae = ( L[ |F<x+z'y>f’dx)m A”(y)Ag/;ﬁ)l/q <o,
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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 [17,19]). Tt is known the A2(Tq) space is nontrivial if and only if v > o 1,(see [7,18]).
T

And we will assume this everywhere below. When p = ¢ we write (see [7])
AD1(Ta) = AY(Ta).

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

Let T3 = Tq % ... X Tg. To define related two Bergman-type spaces A2(T3") and A (T4")
(v and 7 can be also vectors) in m-products of tube domains T5* we follow standard procedure
which is well-known in case of unit disk and unit ball [2—4,10,14]. Namely we consider analytic

F functions F' = F(z1,...%y,) which are analytic by each z;,j = 1,...,m variable, and where
each such variable belongs to T, tube and define as H(T¢") the space of all such functions. For
example we set, forall z; = z;+y;, ; € R, j=1,.... m, F(z2) =F(z1,..-,2m), T=(T1,. .., Tm)
AX(TY) = {F € H(TY) : |[Fllaze = sup |F(z +iy)|AT(y) < OO}, (2)
m+iy€Té”
|F(x 4 iy)| = |F(x1 + Y1, ooy T + Ym)|
where A7 (y) is a product of m-onedimensional A7 (y;) functions, j = 1,...,m. Similarly the
Bergman space AP can be defined on products of tubes for all 7 = (7y,...,7y), 75 > n_ 1,7 =

1,...,m. It can be shown that all spaces are Banach spaces. Replacing above simply A by L we
will get as usual the corresponding larger space of all measurable functions in products of tubes
over symmetric cone with the same quazinorm.

The (weighted) Bergman projection P, is the orthogonal projection from the Hilbert space
L2 (Tg) onto its closed subspace A2(Tg) and it is given by the following integral formula (see [7])

Pf(z) =C, / B, (2, w) f(w)dV, (w), (3)

Ta

where
B,(z,w) = C,,A_(”J’%)((z —w)/1)

is the Bergman reproducing kernel for
AL (To)

(see [7,17]).
Here we used the notation
AV, (w) = A~ 7 (v)dudv.

Below and here we use constantly the following notations w = u + iv € T and also z =
T+ 1y € Tq.

Hence for any analytic function from A2%(Tg) the following reproducing integral formula is
valid(see also [7])

f(z)=C, /T B, (2, w) f(w)dV, (w). (1)

We will use even more general version of this assertion for A2:9. We denote everywhere below
by Cjs the Bergman representation constant.

Reproducing formulas are bases of all our proofs as in simpler cases of unit disk and unit
polyball. In this case we say simply that the f function allows the Bergman representation via
Bergman kernel with v index.
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Note these assertions have direct copies in simpler cases of analytic function spaces in unit
disk, polydisk, unit ball, upperhalfspace C'y 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 [14] and in some items from references there.

Above and throughout the paper we write C' (sometimes with indexes) to denote positive
constants which might be different each time we see them (and even in a chain of inequalities),
but is independent of the functions or variables being discussed.

In this paper we will also need a pointwise estimate for the Bergman projection of functions
in LP1(Tq), defined by integral formula ( [7]), when this projection makes sense. Note such
estimates in simpler cases of unit disk, unit ball and polydisk are well-known (see [13]).

Let us first recall the following known basic integrability properties for the determinant
function, which appeared already above in definitions. Below we denote by A, the generalized

power function [7,17].
Talo) = [

converges if and only if a > 2E — 1. In that case
r

Lemma 1. 1) The integral

Taly) = CaA™H"/7 (y),
a€R, ye.
2)Let « € C" and y € Q. For any multi-indices s and 8 and t € Q the function

y— Dply +1)As(y)

belongs to L( ) if and only if Rs > go and R(s + B) < —g§. In that case we have

dy
9 An/r

[ 3ot0+ 080 ot = Conherstt).

We refer to Corollary 2.18 and Corollary 2.19 of [18] for the proof of the above lemma or [7]. As
a corollary of one dimensional version of second estimate and first estimate (see, for example, [19]
Theorem 3.9) we obtain the following vital Forelly-Rudin type estimate for Bergman kernel (A)
which we will use in proof of our main result [19]

Lemma 2.
| 80 Bassi s wldv ) < 0a7(), (5)
Q
6>-1,a> n -1, z=x41y, w=u+iv (see [19]).
r

We will also need for our proofs the following important fact on integral representations
(see [9]).

n n

Lemma 3. Letv > ——1, a > — —1, then for all functions from AS° the integral representations
T

of Bergman with Bergman kernel By, (z,w) (with o + v index) is valid.

The following result can be found in [19](sectiond).

1 1
Lemma 4. Forall 1 <p<oo and 1< qg< o0 andforallﬁgpl, where — + — =1 and
r pr p

oy < v and for all functions f from AP and for all L < «a the Bergman representation

T T
formula with « index or with the Bergman kernel By (z,w) is valid.
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We remark this result is a particular case of a more general assertion for analytic mixed
norm A9 classes (see [19]), which means that our main result below partially admits also some
extentions, even to mixed norm spaces which we defined above.

We note also that (see [19])

. no4 v n
Fa+ i) AT W) < epgrullfllags. 1<pg<oow> -1 (6)

All the mentioned results together with properties of the Whitney decomposition of tubular
domain over symmetric cones based on Bergman balls [7,8] are used heavily during all proofs of
our assertions.

Lemma 5 ( [7-9]). Given ¢ € (0;1) there exists a sequence of points {z;} in Tq called 0-
lattice such that calling {B;} and {B} the Bergman balls with center z; and radius § and /2
respectively then

A) the balls { B’} are pairwise disjoint;

B) the balls {B;} cover Tq with finite overlapping;

@/ Amwwwx/ A (y)dV (2) = Cs A2+ (Im 2, ):
B;(2;,0) Bj(z;,0)

s> - 1,J = |Bs(z)| < A%(Imzj),j =1,...,mJ=A¥(Imw),w e Bs(z;).
T
2
Lemma 6 ( [7-9]). For any f € A2(Tq) we have for any p > L |
r

flz)= B,(z, w)f(w)A“_% (Imw)dV (w).
Tq
Lemma 7 (Besov space, [7-9]). Let O, be the natural extension to the complex plane space C™ of
the generalized wave operator O, on the cone Q O, = [A(22)] which is the differential operator
of degree r. We define for 1 < p < oo as BP(Tq) the Besov space the sincee of all holomorphic
functions f so that .
|O" f(z + iey)|PA™P™ 7 (y)dzdy < oo.

n T n
By =Ap, v>——1, 1<p<p,, ApC B v>— -1

. v+Z_2 oy
1Sp<py, P=—3—7 > P=—m_71 -
T T

Lemma 8 ( [7-9]). a) Let v > o 1, 1<p< oo Forall F e AP we have
T

O'F(z) =C By (z,w)O" F(w)A™ (Im w)dV, (w)
To
m 2 0, [ is large enough; B B
For 1 =0 this is valid, 1 < p < R, for any R > 1.
b) Let v > 2 —1,a > % — 1. Then for all A*(Imz)F(z) € L> and all m > 0:

F(z)=C ; By io(z,w)O™F(w)A™(Imw)dV, (w).

2. On sharp estimates for traces in analytic function spaces
in tube domains over symmetric cones
In this paper we restrict ourselves to 2 irreducible symmetric cone in the Euclidean vector

space R™ of dimension n, endowed with an inner product for which the cone 2 is self dual. We
denote by Ty = R™ + i) the corresponding tube domain in C™.
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This section is devoted to formulations and proofs of all main results of this paper. As
previously in case of analytic functions in unit disk, polydisk, unit ball and upperhalfspace Cy
and in case of spaces of harmonic functions in Euclidean space [1,3,4] the role of the Bergman
representation formula is crucial in these issues and our proofs are heavily based on it and some
lemmas we provided above and they are parallel to cases we considered before [2—4].

As it is known a variant of Bergman representation formula is available also in Bergman-
type analytic function spaces in tubular domains over symmetric connes and this known fact
(see [7,17-19]), which is crucial also in various other problems in analytic function spaces in
tubular domains (see [7] and various references there) is used also in our proofs below.
Theorem 1. Let f € AL(TH), 1<p<oo, vER", v; > forﬁxed vy = vo(p,n,r,m), for all

m
j=1,...,m. Then f(z,...,z) € A2, where s = ) (v; — f) +2— ( — 1) with related estimates
=1
for norms. And for all % < p1, where p1 is a corjljugate of p the reverse is also true. For each g
function g € AR(Tq) there is an F' function, F(z,...,z) = g(z), F € AL(TH).
Let in addition

(7o) Grreezm) = Co | F() TT AT (2 = w)/i)dVs(w),
To i=1

mt:ﬂ+ﬁ, z;€Tg,j=1,...,m

Then t}ce following asertions hold for all 3 so that 3 > By for some fized large enough positive
number By. The Tz Bergman-type integral operator (expanded Bergman projection) maps AP (Tq)
to AD(TH), v=(V1,..,Um),Vj > 1,5 =1,...,m.

Proof. We have using A), B), C) of lemma 5 the following chain of estimates for family Bs(z;)
of Bergman balls, z; = z; + 1y;

f (vj—2)+22m—22
I= / [Pz, )P A (y)dyda = (B; = Bs(z3)) = By(21,8) =
Tq

Z (vi— ”)+2%(m—1) >
= Z/ z)|PA=! y)dydzr < C’Z( sup |F(z ) [/ AT(y)dydx].
J B;

— zEDB;

By lemma 5

Z (vj— )+2%m—2%
I= / |EF(z, ..., z)|P A= (y)dydx = (B; = Bs(2;)) = Bj(z;,6) =
Tq

Z (=323 (m >
= E / z)|P A= y)dyds < C E (bup |F(z, ) [/ AT(y)dydxl.
B;

J=1 z€B

By lemma 5

<Gy Z Z sup  |F (21, ., 2m)|? {A”ﬁ%(lmz 1)] {A”m+ (Imz m)} <
Jji=1 Jm=1 21€B‘
Z7nEB

Im

02 Z Z / )/ / ) [ (21,0 2m) [PATT (Im z1)... AV (Im Zm) X

Ji=1 jm=1

xdacl...dxmdyl...dym:/ / [F(21, ey Zm |pHA”J (Im 2z;)dz1 ...d2zm;
To Tao
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We used the fact that for 1 < p < 400, B; = Bs(z;j) = Bj(2,0),j=1,....m, § >0

/ |F(w)[Pdudv
Bz AT()

(see [7-9]) m-times by each variable z1, ..., z,, and item (7) of lemma 5 at last step.
It remains to show the second part of this theorem. Let

. |F(w)Pdudv, z; € Tq; (7)

|F'(2)]P < C =
! |Bs(2j)| J By (=)

zj—w

Tg[f(zl,...,zm)]Cg/Tﬂf(w)[ﬁAt( : )]dvg(w),mt:(5+;);zjeTQ,j:1,...,m;

(3 is large enough. Then (Tgf)(z, v 2) = f(2); 2 € Tq, f € AP, n <p1; s> E—1, 1<p<+oo
r r
by lemma 4. We show now that T acts from (A?) to (A2), if § is large enough.
This will finish the proof of our theorem.
For this we will use lemma 2.
We have the following chain of estimates for T3 integral operator (expanded Bergman pro-
jector).

1
First we have using Holder’s inequality twice and lemma 2 v1 + v =t -+ — =1; g >
4!

n n 1 . n n 1
——1; 72> (2——14—6) <), Y2 < [mmyj——i—(ﬁ-i-) (p>+1} -
r r pim r r pim p

(/ If(w)ﬁA‘t(zj;w)mV@(w)) <COI-J)=
Tq =1

P

_ ¢ |/ (w)[PdV (w) dVis(w) 2 -
C</T“jﬁ1mlp(zfﬁ”)></Tnj’ﬁlmzm(w)> o et g m e

m

i=1\ /T | :

5 |A'ygp1m (ﬂ
%

j=1
P1 n B+ 27 1 n
for m <) 7= (y2p1m) — B — —; y2 > T ; B> — — 1 and hence we have now using
p r pim r

this the following estimate
/T /T (T3 )t 2)P (7% () ). (A7 (1m0 2) ) [ gy <GS
Q Q j=1

z; =x; +1y;,5=1,...,m.
The last estimate follows again directly from inequality of lemma 2 and Fubini’s theorem and
some calculations based on estimate

[A”l’%’T(Imzl)}...[A”’"’%*T(Imzm)] ﬁ dx;dy;
/ / - = < Gy Ar(tmw)],w e To;
Ta Ta H |A71P(g>|

j=1
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m
Whereyj—ﬁ—7'>—l;jzl,...,m; v = Z(Vj—ﬁ)—F?E(m—l)—Fﬁ—ﬂ; —v>ﬁ—1andﬂ
T j=1 T r T r

is large enough.
The proof of theorem 1 is now complete. O

A complete analogue of this theorem is true also for p = oo case. This second theorem
follows directly from Bergman reproducing formula provided above for AS° and some elementary
estimates like Holder inequality for m functions and estimate (5).

Theorem 2. Let f € AX(TH), v € R, v; > 2—1, forallj=1,...,m. Then f(z,...,z) € A%,
T
where s = Y v;. And the reverse is also true — for each g function g € A (Tq) there is an F

Jj=1

function, F(z,...,z) =g(z), F € AP(I"). Let in addition
(T6f) 10 2m) = C H § = )/i)dVs(w),

=0+ ;, zj €Tq,j=1,...,m. Then the following assertions hold for all 3, B > By for some

fized large enough positive number 3.
The Tz Bergman-type mtegml operator (expanded Bergman projection) maps A (Tq) to

Azo(TSl)7 (Vlu"'7ym)7 VJ 1]—1 ,m, S—ZVJ
j=1

Proof. Note using the obvious property of A7 (y) function we have one part of theorem since we
have obviously that

sup |f(z,..,2)|[A7(y)] < sup ... sup |f(z1, ., 2m)|[AT (Im 21)]... X

z€Tq z1€Tq zm€Tq
X[A™ (Im zp)];71 + . + T =7 >0, 7 > ——1,5=1,...,m, z=ux+1y.

Let us show the reverse implication for this theorem. For this we have to use heavily two
lemmas which we formulated above, namely lemma 3 and lemma 2.

First we have that if f € A°(Tq);s = > v; and if
j=1

(121 Gtz = s [ [f[ {(EE) aViw)mt = 6+ 0> oz € T

then (Tgf) (2,...,2) = f(2), z € Tq by lemma 3 for all 5, 8> (o, 2; € Ta, j=1,....,m
Then we have that by Holder’s inequality for m functions and (5), 81 = 8 —

|(T3f)(z1, oo 2 [[AY (I 21) 0. A (T 24,)] < C | ] 4= X

(s o)

)] ¥

m

H A" (Im z;)

Jj=1

< Cpllfllaz-

j=1

l/%

m

H i(Im z;)

Jj=1
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n

e AP~ =Yim(Im w)dudv [ om y
éCH(/TQ ( ) > [HAJ(Iij)‘|, ||f||A(30<OO
j=1

j=1 Am%(z]i_ﬁ)

for all B > By and v; > ﬁ—1,w:u—|—iv,j:1,...,m.
r

Hence we have

(Tﬁf) (21, s Zm)| H AV (Im zj) < 55||f||Ago,zj €To,j=1,..,m.
Jj=1

The proof of theorem 2 is complete. O

Let
L2(TH) ={f — loc. integrable in Tq :

11z = /T P T A% (yy)dsdy; < oo}

j=1

To define the next space of functions we remind the reader that the family of Bergman balls
Bs(z) forms an r-lattice in tubular domain T ( [7-9]). We denote by Bj*(Z) standard m-
cartesian product of such Bergman balls in C™, Z = (21,...,2m). By K (1{') we denote all f
analytic functions in T{}’, so that

/ G zm)lP T A% () sy
By (Z)

j=1

n
belongs to LY . (T{), where s; = v; — — for all j = 1,...,m, and where 1 < p < oo,
’ »im 7"

v > n_ 1, 7> e 1, for all j = 1,...,m. Note in polyball complete analogues of these classes

were considered in [3] and the complete description of Traces of these spaces were also given. We
obtain below a complete analogue of that result in case of tubular domain over symmetric cone.

Theorem 3. Let v; > vy and 7; > 19 for some fized positive numbers vy = vo(p,n,r,m)
and 79 = 1o(p,n,m,m), 1 < p < oo. Let f € KP (T3 then f(z,...,z) belongs to A%(Tq),

1
(v; + 1) + 2(=)(2m — 1) and for every f function f € AP there is an F function

)

n

s = —
r

T

FeK?

v, T

1 1
so that F(z,...,z) = f(z) for all n <pi1, —+— =1. Let in addition
r P D1

(1) 1 ozn) = Cs | flw) TTAT (5 = W) i)V (w),

Tao

mt = [+ ﬁ, zj €Tq, j=1,...,m. Then the following assertions holds for all 3, so that 8 > [y
r

for some fized large enough positive number By. The Tg Bergman type integral operator (expanded
Bergman projection) maps AL(Tq) to KL (1), v = (1, Vm), T = (T1,. .., Tn), Vj > 10, Tj >
T0, J=1,...,m.

Proof. Using arguments from the proof of the theorem 1 and applying lemma 5 and (7) we have
the following chain of estimates
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[ PG apan dydxfz / P AT (g)dyds <

Z(Zs;lg |F(z, ) </B A" (y)dydx) <

o0

<C Z Z sup |F(z1,...,zm)\pATé (Im z;)...A"" (Im z,,,) <
=l gm=1 z1€B;
zm€Bj,,

<Gy > / / \F(Z1, o, 2 [PA™ (Im 7). A3 (T 21 ) By .. AT T .- Ay <
n=LIm=lg ) By (2)

c/ / / / wl,...,wm)|pHA"-7(Imwj)Hduidvi X
To To Z1) (zm) j=1 i=1

H AT zj)dxjdyj] ywj =u; +wj,j=1,...,m
j=1

m 2 ; 4 ; 2
where r; = Z(uj—krj)—&——n@m—l), Ty =v;+ 7 —i——n7 ) :yj—i—rj+—n, j=1,..,m.
j=1 ’ T X r ’ T
To get the reverse we again have to modify a little the proof of theorem 1. Namely we use
the following additional estimate to get the result (see [19,20])

/ dVs(w) o C(Imw;) *+

niy M(37)  A(557)

We omit easy technical details. We have for 7 = ('ygplm 08— ﬁ) < P >
pim

;ﬂ>g—1,t>0,ZjGTQ,wjeTQ. (8)

|f(w)[PdVs(w) T A~ 7Im z;
|Tﬁf(zla"'azm)|p < C =
To

aﬁ>ﬁ717
r

|AmP(Z=)]

[RemE

J

n 1 B+ 1
'71+'72:<7+ﬂ) <>7 72>+>
T m

pim

[ is large enough, 5 > fy.
Using (8) and then (5) m times we have after some calculations finally the estimate

1Tsfllp,, <

The proof of theorem 3 is complete. O

As we see proofs are based heavily on properties of r-lattices based on Bergman balls and
related estimates(see [7,8]). Complete analogues of all our assertions in disk, polyball can be
found in [2—4,14]. Moreover similar arguments we used in our proofs in polydisk and polyball
can be seen in [2,14].
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Let

AT = {f e H(TE) (/@ </;PQ F (21, ey 2m) P [Awn/r(yl)]dzldm) "

1

Pm

{A”’”"/T(ym)}dzmdym> < oo}, 1< p; <oo,v; > o 1,j=1,....m.
r

Some assertions of this note can be extended even to AZ'? spaces in tubular domain T, (see for
definition the previous section) and to Ag mixed norm spaces p = (P1,...,Pm), ¥V = (V1, ..., Vm)
in products of tubular domains. For complete analogues of these mixed norm spaces in polyball
we refer the reader to [6]. These results hovewer are not sharp. Note tubular domains are the
most typical examples of general unbounded Siegel domains of second type.For the most typical
examples of general bounded Siegel domains of second type the so-called bounded pseudoconvex
domains with smooth boundary the complete analogues of all our results are also valid (see [21]).

Some results of this paper based on lemma 7 and 8, can be also easily extended to analitiec
Besov B?, spaces on product domains (see [9]).

The second author of this work is particularly supported by the Russian Foundation for Basic
Research, grant 13-01-97508.
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Tounble TeopeMbI O CcJjieZlaX B aHAJIUTUNYECCKHUX IIPOCTPaHCTBaXx
B Tp}’6‘IaTbIX obJiacTax HaJd CMMMeTpn4YeCKUMHN KOHYyCaMMn

Povu ®. ITTamosu
Enena IloBopur

B cmamuve npedvasaenv, nepevie mowtvle pe3yavmamat o caedax npocmpancms bepemana u muna Bepe-

MAHG AHAAUMUYECKUT gﬁynnuuﬁ 8 mpy5uamwx obracmar mad CUMMEMPUECKUMU KOHYCAMU,.

Knaoueswie caosa: anaaumuveckas Gyrkyus, mpybuamas 06aacmov, KOHYC.

- 538 —



