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�ãáâì Un = fz = (z1; : : : ; zn); jzj j < 1; j = 1; : : : ; ng | ¥¤¨¨çë© ¯®«¨¤¨áª n-¬¥à®£®
ª®¬¯«¥ªá®£® ¯à®áâà áâ¢  C n , Tn = fz : jzj j = 1; j = 1; : : : ; ng| ¥£® ®áâ®¢, H(Un) | ¬®¦¥áâ¢®
¢á¥å £®«®¬®àäëå ¢ Un äãªæ¨©. � ¤ «ì¥©è¥¬ ¡ã¤¥¬ ¨á¯®«ì§®¢ âì áâ ¤ àâë¥ ®¡®§ ç¥¨ï
In = [0; 1]n, (1 � R) = (1 � R1) � � � (1 � Rn) , �1 <  < 1, Rj 2 (0; 1), j = 1; : : : ; n, sz =

(s1z1; : : : ; snzn), s 2 Rn , z 2 C n , dR = dR1 � � � dRn, Mq(f; r) =
� R
Tn

jf(r�)jqdmn(�)
�1=q

, 0 < q �

1, dm2n(z) | ¬¥à  �¥¡¥£    Un, Hs(Un) | ª« áá � à¤¨ ¢ ¯®«¨ªàã£¥ Un, 0 < s � 1. �«ï
¯à®¨§¢®«ìëå 0 < p; q <1, �1 < � <1 ¢¢¥¤¥¬ ¯à®áâà áâ¢ 

F p;q
� (Un) =

�
f 2 H(Un) : kfkpFp;q

� (Un) =
Z
Tn

�Z
In
jf(R�jq(1�R)�dR

�p=q

dmn(�) <1

�
;

£¤¥ mn(�) | ®à¬¨à®¢  ï ¬¥à  �¥¡¥£    Tn.
�¥âàã¤® ¯®ª § âì, çâ® ¯à¨ max(p; q) � 1 ¯à®áâà áâ¢® F p;q

� ï¢«ï¥âáï ¯®«ë¬ ¬¥âà¨ç¥áª¨¬
¯à®áâà áâ¢®¬ á ¬¥âà¨ª®© �(f; g) = kf � gkminfp;qg,   ¯à¨ minfp; qg � 1 ®â®á¨â¥«ì® ®à¬ë
kfkFp;q

�
¯à®áâà áâ¢® F p;q

� ¡  å®¢®. � ¬¥â¨¬, çâ® F p;p
� = Ap

�, £¤¥ A
p
�(U

n) | ¨§¢¥áâë¥ ª« ááë
�¥à£¬  {�¦à¡ èï  [1],   F p;2

� (U) = Hp
�, 0 < p < 1 [2], £¤¥ Hp

� | ª« ááë � à¤¨{�®¡®«¥¢ .
�¥ª®â®àë¥ á¢®©áâ¢  ¢¢¥¤¥ëå ¯à®áâà áâ¢ ¨ ¨å £« ¤ª®áâëå   «®£®¢ ¯à¨ 1 < p; q <1 ¨áá«¥-
¤®¢ «¨áì ¢ [3] ¨ [4].

�¥«ì áâ âì¨ | ¨§ãç¥¨¥ ¥ª®â®àëå á¢®©áâ¢ ¯à®áâà áâ¢ F p;q
� ¯à¨ 0 < p; q � 1, �1 < � <1.

�ãáâì 0 < p; q � 1, �1 < � < 1. �¡®§ ç¨¬ ç¥à¥§ Sp;q
� ¬®¦¥áâ¢® ¢á¥å £®«®¬®àäëå ¢ Un

äãªæ¨© â ª¨å, çâ® ¤«ï «î¡®£® � > �+1
q

+ 1
p

kfkSp;q�
= sup

z2Un

�
jD�+1g(z)j(1 � jzj)�+2�

(�+1)
q

� 1
p

	
<1;

£¤¥

D�g(z) =
X
jkj�0

�(k + � + 1)
�(� + 1)�(k + 1)

ckz
k; �(k + � + 1) =

nY
j=1

�(kj + � + 1); g(z) =
X
jkj�0

ckz
k; � > �1;

| ¤à®¡ ï ¯à®¨§¢®¤ ï äãªæ¨¨ g(z). �¥£ª® ¢¨¤¥âì, çâ® ®â®á¨â¥«ì® ®à¬ë k �kSp;q�
¯à®áâà -

áâ¢® Sp;q
� ï¢«ï¥âáï ¡  å®¢ë¬.

�¯à¥¤¥«¥¨¥. �ãáâì X ¨ Y | ¯®¤¯à®áâà áâ¢  H(Un). �ª ¦¥¬, çâ® ¯®á«¥¤®¢ â¥«ì®áâì
ª®¬¯«¥ªáëå ç¨á¥« f(ck)k2zn

+
g ï¢«ï¥âáï ¬ã«ìâ¨¯«¨ª â®à®¬ ¨§ X ¢ Y , ¥á«¨ ¤«ï «î¡®© äãªæ¨¨

f(z) =
P
jkj�0

akz
k, f 2 H(Un), äãªæ¨ï g(z) =

P
jkj�0

ckakz
k ¯à¨ ¤«¥¦¨â Y .
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�®¦¥áâ¢® â ª¨å ¯®á«¥¤®¢ â¥«ì®áâ¥© ®¡®§ ç¨¬ ç¥à¥§MT (X;Y ). �â¬¥â¨¬, çâ® § ¤ ç  ®¯¨-
á ¨ï ¬ã«ìâ¨¯«¨ª â®à®¢ ¤«ï à §«¨çëå ¯ à ¯à®áâà áâ¢ X ¨ Y à¥è « áì ¢ à ¡®â å ¬®£¨å
 ¢â®à®¢ (á¬. [5]{[7]).

�¥®à¥¬  1. 1) �ãáâì � | «¨¥©ë© ¥¯à¥àë¢ë© äãªæ¨® «   F p;q
� , 0 < p; q � 1, g(z) =

�(lz), lz(w) = 1
1�zw

=
nQ

k=1

1
1�zkwk

, z 2 Un. �®£¤  g(z) 2 Sp;q
� , äãªæ¨® « � ¯à¥¤áâ ¢�̈¬ ¢ ¢¨¤¥

�(f) = lim
�!1�0

1
(2�)n

Z
Tn

f(��)g(��)dmn(�): (1)

2) �¡à â®, «î¡ ï äãªæ¨ï g 2 Sp;q
� ¯® ä®à¬ã«¥ (1) ¯®à®¦¤ ¥â «¨¥©ë© ¥¯à¥àë¢ë©

äãªæ¨® «   F p;q
� . �®«¥¥ â®£®, á¯à ¢¥¤«¨¢ë ®æ¥ª¨

c1(�; p; q)k�k � kgkSp;q�
� c2(�; p; q)k�k:

�¥®à¥¬  2. �á«¨ g 2 H(Un), g(z) =
P
jkj�0

ckz
k, â®

f(ck)k2zn
+
g 2MT (F p;q

� (Un); Hs(Un)); 0 < max(p; q) � s � 1; 0 < p; q � 1;

â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 

sup
r2In

Ms(D
mg; r)(1 � r)m+1� 1

p
��+1

q <1 (2)

¤«ï ¥ª®â®à®£® m 2 N, m > 1
p
� 1 + �+1

q
.

� ¤ «ì¥©è¥¬

Ap;q
� (Un) =

�
f 2 H(Un) : kfkpAp;q

�
=
Z
In
Mp

q (f; r)(1� r)�dr <1

�
; 0 < p; q <1:

�à®áâà áâ¢  â¨¯  Ap;q
� ¨§ãç «¨áì ¬®£¨¬¨  ¢â®à ¬¨ (á¬. [5]).

�¥®à¥¬  3. �á«¨ g 2 H(Un), g(z) =
P
jkj�0

ckz
k, â®

1) f(ck)k2zn
+
g 2 MT (F p;q

� (Un); F t;s
� (Un)), 0 < s � t < 1, 0 < p; q � 1, 0 < max(p; q) � s � 1,

s
�
�+1
q

+ 1
p

�
< 2 â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 

sup
r2In

Mt(f; r)(1� r)m+1� 1
p
+ �+1

s
��+1

q <1 (3)

¤«ï ¥ª®â®à®£® m 2 N, m � 2
q
� 1;

2) f(ck)k2zn
+
g 2 MT (Ap;q

� (Un); F t;s
� (Un)), 0 < p; q � s � 1, 0 < s � t <1, s

�
�+1
p

+ 1
q

�
< 2 â®£¤ 

¨ â®«ìª® â®£¤ , ª®£¤ 

sup
r2In

Mt(f; r)(1� r)m+1� 1
q
+ �+1

s
��+1

p <1 (4)

¤«ï ¥ª®â®à®£® m 2 N, m � 2
s
� 1.

� ¬¥ç ¨¥. �â¢¥à¦¤¥¨¥ â¥®à¥¬ë 1 ¯à¨ p = q å®à®è® ¨§¢¥áâ® ¨ ãáâ ®¢«¥® ¢ [1].

�à¨¢¥¤¥¬ áå¥¬ë ¤®ª § â¥«ìáâ¢ â¥®à¥¬ 1{3. �¨ ®á®¢ ë   á«¥¤ãîé¨å ¤¢ãå «¥¬¬ å.

�¥¬¬  1. �ãáâì f; g 2 H(Un), r 2 In, � > �1. �®£¤ 

1
(2�)n

Z
Tn

f(rt)g(rt)dmn(t) =
�
�

�

�n

r�2�1 � � � r�2�n �

�

Z r1

0

� � �

Z rn

0

Z
Tn

D�+1g(R�)f(R�)
nY
l=1

(r2l �R2
l )

�RdRdmn(�):
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�¥¬¬  2. �ãáâì 0 < max(p; q) � s � 1, �1 < � < 1, f 2 F p;q
� (Un). �®£¤  ¨¬¥¥â ¬¥áâ®

¥à ¢¥áâ¢®

�Z
Un

jf(w)js(1� jwj)s
�
�+ 1
q

+
1
p

�
� 2dm2n(w)

�1=s

� ckfkFp;q
� (Un);

£¤¥ c | ¥ª®â®à ï ª®áâ â .

�«ï ¤®ª § â¥«ìáâ¢  ¥®¡å®¤¨¬®áâ¨ ãá«®¢¨© (2){(4) ¨á¯®«ì§ã¥âáï ®£à ¨ç¥®áâì ®¯¥à â®à 
T : (ak)k2zn

+
! (ckak)k2zn

+
, f(z) =

P
jkj�0

akz
k, f 2 F p;q

� , ¨ «¥¬¬  2. �à¨ ¤®ª § â¥«ìáâ¢¥ ¤®áâ â®ç®áâ¨

ãá«®¢¨ï (2) ¯à¨ 1 < s < 1 ¨á¯®«ì§ã¥âáï «¥¬¬  1 ¨ ¤¢®©áâ¢¥®áâì ¯à®áâà áâ¢ Hs(Un) ¨
Hs0(Un), 1

s
+ 1

s0
= 1. �®ª § â¥«ìáâ¢® ¤®áâ â®ç®áâ¨ ãá«®¢¨© (3) ¨ (4) á«¥¤ã¥â ¨§ «¥¬¬ 1, 2, ¯à¨

íâ®¬ ¨á¯®«ì§ã¥âáï ®æ¥ª �Z
Un

jf(w)jdm2n(w)
�s

� c

Z
Un

jf(w)js(1� jwj)2s�2dm2n(w); f 2 H(Un); 0 < s � 1;

¢ëâ¥ª îé ï ¨§ à¥§ã«ìâ â®¢ [1].
� § ª«îç¥¨¥ ®â¬¥â¨¬, çâ® ¯à¨ ¤®ª § â¥«ìáâ¢¥ â¥®à¥¬ 1{3 áãé¥áâ¢¥ãî à®«ì ¨£à ¥â à §-

¡¨¥¨¥ ¯®«¨ªàã£  Un   ¤¨ ¤¨ç¥áª¨¥ ®¡« áâ¨ Ujk (á¬. [1]).
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