
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 366, 2009 Ç.å. ó. äÕÂ�Ï×ëìáóóéþåóëéå ïðåòá�ïòùîá ðòïó�òáîó�÷áè âìïèá1. ÷×ÅÄÅÎÉÅðÕÓÔØ D = {z ∈ C : |z| < 1}. äÌÑ n ∈ N �ÕÓÔØ H(Dn) É H(Bn)ÏÂÏÚÎÁÞÁÀÔ �ÒÏÓÔÒÁÎÓÔ×Á ×ÓÅÈ ÇÏÌÏÍÏÒÆÎÙÈ ÆÕÎË�ÉÊ × ÅÄÉÎÉÞÎÏÍ�ÏÌÉÄÉÓËÅ Dn É × ÅÄÉÎÉÞÎÏÍ ÛÁÒÅ Bn = {z ∈ Cn : |z| < 1} ÓÏÏÔ×ÅÔ-ÓÔ×ÅÎÎÏ.1.1. ðÒÏÓÔÒÁÎÓÔ×Á âÌÏÈÁ. ðÕÓÔØ � > 0. �ÏÇÄÁ �-�ÒÏÓÔÒÁÎÓÔ×ÏâÌÏÈÁ B�(Dn) ÓÏÓÔÏÉÔ ÉÚ ÔÅÈ ÆÕÎË�ÉÊ f ∈ H(Dn), ÄÌÑ ËÏÔÏÒÙÈ
‖f‖B�(Dn) = |f(0)|+ supz∈Dn n

∑j=1 ∣

∣

∣

∣

�f�zj (z)∣∣∣∣ (1− |zj |)� < +∞:ðÏ Ï�ÒÅÄÅÌÅÎÉÀ �-�ÒÏÓÔÒÁÎÓÔ×Ï âÌÏÈÁ B�(Bn), � > 0, ÓÏÓÔÏÉÔ ÉÚ ÔÅÈÆÕÎË�ÉÊ f ∈ H(Bn), ÄÌÑ ËÏÔÏÒÙÈ
‖f‖B�(Bn) = |f(0)|+ supz∈Bn |Rf(z)|(1− |z|)� < +∞; (1.1)ÇÄÅ

Rf(z) = n
∑j=1 zj �f�zj (z); z ∈ Bn;ÏÂÏÚÎÁÞÁÅÔ ÒÁÄÉÁÌØÎÕÀ �ÒÏÉÚ×ÏÄÎÕÀ. èÏÒÏÛÏ ÉÚ×ÅÓÔÎÏ, ÞÔÏ ÕÓÌÏ-×ÉÅ (1.1) ÜË×É×ÁÌÅÎÔÎÏ ÓÌÅÄÕÀÝÅÍÕ Ó×ÏÊÓÔ×Õ:supz∈Bn |(I +R)f(z)|(1− |z|)� < +∞: (1.2)ëÌÀÞÅ×ÙÅ ÓÌÏ×Á : �-�ÒÏÓÔÒÁÎÓÔ×Ï âÌÏÈÁ, ×ÅÓÏ×ÏÊ Ï�ÅÒÁÔÏÒ ËÏÍ�ÏÚÉ�ÉÉ, q-ÍÅÒÁ ëÁÒÌÅÓÏÎÁ, ÏÂÏÂÝÅÎÎÙÊ Ï�ÅÒÁÔÏÒ þÅÚÁÒÏ.òÁÂÏÔÁ �ÏÄÄÅÒÖÁÎÁ ÇÒÁÎÔÏÍ òææéNo. 08-01-00358-a, æÏÎÄÏÍ ÓÏÄÅÊÓÔ×ÉÑ ÏÔÅ-ÞÅÓÔ×ÅÎÎÏÊ ÎÁÕËÅ É ÇÒÁÎÔÏÍ ðÒÅÚÉÄÅÎÔÁ òæ ÇÏÓÕÄÁÒÓÔ×ÅÎÎÏÊ �ÏÄÄÅÒÖËÉ ×ÅÄÕ-ÝÉÈ ÎÁÕÞÎÙÈ ÛËÏÌ îû-2409.2008.1 . 42



ëìáóóéþåóëéå ïðåòá�ïòù îá ðòïó�òáîó�÷áè âìïèá 43ïÔÍÅÔÉÍ, ÞÔÏ ËÏÒÒÅËÔÎÏ Ï�ÒÅÄÅÌÅÎ ÏÂÒÁÔÎÙÊ Ï�ÅÒÁÔÏÒ (I + R)−1 :H(Bn) → H(Bn). ðÏÜÔÏÍÕ ÕÓÌÏ×ÉÅ (1.2) ÉÎÏÇÄÁ Ñ×ÌÑÅÔÓÑ ÂÏÌÅÅ ÕÄÏÂ-ÎÙÍ, ÞÅÍ (1.1).ðÒÏÓÔÒÁÎÓÔ×Á B�(Dn) É B�(Bn) Ñ×ÌÑÀÔÓÑ ÂÁÎÁÈÏ×ÙÍÉ ÏÔÎÏÓÉ-ÔÅÌØÎÏ ÕËÁÚÁÎÎÙÈ ×ÙÛÅ ÎÏÒÍ. ïÔÍÅÔÉÍ, ÞÔÏ B1(Dn) É B1(Bn) { ÜÔÏËÌÁÓÓÉÞÅÓËÉÅ �ÒÏÓÔÒÁÎÓÔ×Á âÌÏÈÁ. ðÒÉ 0 < � < 1 �ÒÏÓÔÒÁÎÓÔ×Ï
B�(Bn) ÓÏ×�ÁÄÁÅÔ Ó ÇÏÌÏÍÏÒÆÎÙÍ �ÒÏÓÔÒÁÎÓÔ×ÏÍ ìÉ�ÛÉ�Á �1−�(Bn)(ÓÍ. [11, ÇÌ. 6℄); �ÒÉ � > 1 �ÒÏÓÔÒÁÎÓÔ×Ï B�(Bn) Ñ×ÌÑÅÔÓÑ �ÒÏÓÔÒÁÎ-ÓÔ×ÏÍ ÒÏÓÔÁ (ÓÍ. �ÒÅÄÌÏÖÅÎÉÅ 2.2).1.2. ï�ÅÒÁÔÏÒÙ. ÷ ÎÁÓÔÏÑÝÅÊ ÓÔÁÔØÅ ÒÁÓÓÍÁÔÒÉ×ÁÀÔÓÑ ÔÒÉ ÔÉ�ÁËÌÁÓÓÉÞÅÓËÉÈ Ï�ÅÒÁÔÏÒÏ×, ÚÁÄÁÎÎÙÈ ÎÁ �ÒÏÓÔÒÁÎÓÔ×ÁÈ B�(Dn) É
B�(Bn).1.2.1. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ 
 = Dn ÉÌÉ 
 = Bn. ðÕÓÔØ g ∈ H(
) É' : 
 → 
 Ñ×ÌÑÅÔÓÑ ÇÏÌÏÍÏÒÆÎÙÍ ÏÔÏÂÒÁÖÅÎÉÅÍ. ÷ÅÓÏ×ÏÊ Ï�ÅÒÁÔÏÒËÏÍ�ÏÚÉ�ÉÉ Cg' : H(
) → H(
) ÚÁÄÁÅÔÓÑ ÆÏÒÍÕÌÏÊ(Cg'f)(z) = g(z)f('(z)); z ∈ 
:äÌÑ ÚÁÄÁÎÎÙÈ X;Y ⊂ H(
) ÓÔÁÎÄÁÒÔÎÁÑ ÚÁÄÁÞÁ ÚÁËÌÀÞÁÅÔÓÑ × Ï�É-ÓÁÎÉÉ ÔÅÈ g É ', ÄÌÑ ËÏÔÏÒÙÈ Ï�ÅÒÁÔÏÒ Cg' �ÅÒÅ×ÏÄÉÔ X × Y (ÓÍ.,ÎÁ�ÒÉÍÅÒ, ÍÏÎÏÇÒÁÆÉÀ [2℄).1.2.2. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ 
 = Dn ÉÌÉ 
 = Bn. ðÕÓÔØ � { �ÏÌÏÖÉ-ÔÅÌØÎÁÑ ÂÏÒÅÌÅ×ÓËÁÑ ÍÅÒÁ ÎÁ 
. úÁÆÉËÓÉÒÕÅÍ q > 0 É �ÒÏÓÔÒÁÎÓÔ×ÏX ⊂ H(
). ðÏ Ï�ÒÅÄÅÌÅÎÉÀ � ÎÁÚÙ×ÁÅÔÓÑ q-ÍÅÒÏÊ ëÁÒÌÅÓÏÎÁ ÄÌÑ X ,ÅÓÌÉ ÅÄÉÎÉÞÎÙÊ Ï�ÅÒÁÔÏÒ I : X → Lq(�)Ñ×ÌÑÅÔÓÑ ÏÇÒÁÎÉÞÅÎÎÙÍ. ëÁÒÌÅÓÏÎ [1℄ ÒÅÛÉÌ ÄÁÎÎÕÀ ÚÁÄÁÞÕ × ÓÌÕÞÁÅ,ËÏÇÄÁ 
 { ÜÔÏ ÅÄÉÎÉÞÎÙÊ ËÒÕÇ D, Á X { ÜÔÏ �ÒÏÓÔÒÁÎÓÔ×Ï èÁÒÄÉHq(D). ë ÎÁÓÔÏÑÝÅÍÕ ×ÒÅÍÅÎÉ ÈÁÒÁËÔÅÒÉÚÁ�ÉÉ q-ÍÅÒ ëÁÒÌÅÓÏÎÁ ÉÚ-×ÅÓÔÎÙ ÄÌÑ ÒÁÚÎÏÏÂÒÁÚÎÙÈ ËÌÁÓÓÉÞÅÓËÉÈ �ÒÏÓÔÒÁÎÓÔ× X .1.2.3. äÌÑ g ∈ H(Bn) ÏÂÏÂÝÅÎÎÙÊ Ï�ÅÒÁÔÏÒ þÅÚÁÒÏ Jg : H(Bn) →H(Bn) Ï�ÒÅÄÅÌÑÅÔÓÑ ÆÏÒÍÕÌÏÊJgf(z) = 1

∫0 f(tz)Rg(tz) dtt ; z ∈ Bn:



44 å. ó. äõâãï÷ðÒÉ n = 1 ÉÓÓÌÅÄÏ×ÁÎÉÑ Ï�ÅÒÁÔÏÒÁ Jg ÉÎÉ�ÉÉÒÏ×ÁÌ ðÏÍÍÅÒÅÎËÅ [10℄.äÌÑ �ÒÏÉÚ×ÏÌØÎÏÇÏ n ∈ N Ï�ÅÒÁÔÏÒ Jg ÂÙÌ ××ÅÄÅÎ èÕ [6℄.ðÁÒÎÙÊ Ï�ÅÒÁÔÏÒ Ig : H(Bn) → H(Bn) ÚÁÄÁÅÔÓÑ ÆÏÒÍÕÌÏÊIgf(z) = 1
∫0 Rf(tz)g(tz) dtt ; z ∈ Bn:îÁÓËÏÌØËÏ ÉÚ×ÅÓÔÎÏ Á×ÔÏÒÕ, Ï�ÅÒÁÔÏÒ Ig ÂÙÌ ××ÅÄÅÎ êÏÎÅÄÏÊ [14, 15℄ÄÌÑ n = 1, Á ÔÁËÖÅ ìÉ É óÔÅ×ÉÞÅÍ [8℄ ÄÌÑ �ÒÏÉÚ×ÏÌØÎÏÇÏ n ∈ N.óÈÏÄÎÙÅ Ï�ÅÒÁÔÏÒÙ ÔÁËÖÅ ÒÁÓÓÍÁÔÒÉ×ÁÌ ëÁ�ÔÁÎÏÇÌÕ [7℄.1.3. ïÒÇÁÎÉÚÁ�ÉÑ ÓÔÁÔØÉ. ÷Ó�ÏÍÏÇÁÔÅÌØÎÙÅ ÒÅÚÕÌØÔÁÔÙ ÓÏÂÒÁÎÙ× ÒÁÚÄÅÌÅ 2. ðÒÏÓÔÒÁÎÓÔ×Á âÌÏÈÁ B�(Dn), � > 1, ÒÁÓÓÍÁÔÒÉ×ÁÀÔÓÑ ×ÒÁÚÄÅÌÅ 3; Á ÉÍÅÎÎÏ, ÉÓÓÌÅÄÕÀÔÓÑ ×ÅÓÏ×ÙÅ Ï�ÅÒÁÔÏÒÙ ËÏÍ�ÏÚÉ�ÉÉ ÉÍÅÒÙ ëÁÒÌÅÓÏÎÁ. ÷ ÚÁËÌÀÞÉÔÅÌØÎÏÍ ÒÁÚÄÅÌÅ 4 ÉÚÕÞÁÀÔÓÑ �ÒÏÓÔÒÁÎ-ÓÔ×Á B�(Bn). 2. ðÒÅÄ×ÁÒÉÔÅÌØÎÙÅ Ó×ÅÄÅÎÉÑ2.1. ðÒÏÓÔÒÁÎÓÔ×Á âÌÏÈÁ × �ÏÌÉÄÉÓËÅ. äÏËÁÚÁÔÅÌØÓÔ×Ï ÓÌÅÄÕÀ-ÝÅÊ ÌÅÍÍÙ Ñ×ÌÑÅÔÓÑ ÓÔÁÎÄÁÒÔÎÙÍ (ÓÍ., ÎÁ�ÒÉÍÅÒ, [9, ÌÅÍÍÁ 2.1℄).ìÅÍÍÁ 2.1. ðÕÓÔØ f ∈ B�(Dn), � > 1. �ÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔ ËÏÎÓÔÁÎÔÁC� > 0, ÔÁËÁÑ ÞÔÏ

|f(z)| 6 C�‖f‖B�(Dn) n
∑j=1(1− |zj |)1−� ÄÌÑ ×ÓÅÈ z ∈ D

n:2.2. ðÒÏÓÔÒÁÎÓÔ×Á ÒÏÓÔÁ × ÛÁÒÅ. äÌÑ � > 0 �ÒÏÓÔÒÁÎÓÔ×Ï ÒÏÓÔÁ
A−�(Bn) ÓÏÓÔÏÉÔ ÉÚ ÔÅÈ ÆÕÎË�ÉÊ f ∈ H(Bn), ÄÌÑ ËÏÔÏÒÙÈ

‖f‖A−�(Bn) = supz∈Bn |f(z)|(1− |z|)� <∞:ðÒÅÄÌÏÖÅÎÉÅ 2.2 (ÓÍ., ÎÁ�ÒÉÍÅÒ, [7, ÓÌÅÄÓÔ×ÉÅ 8.4℄). ðÒÅÄ�ÏÌÏÖÉÍ,ÞÔÏ n ∈ N É � > 1. �ÏÇÄÁ B�(Bn) = A−�+1(Bn).óÌÅÄÕÀÝÁÑ ÌÅÍÍÁ Ñ×ÌÑÅÔÓÑ ÞÁÓÔÎÙÍ ÓÌÕÞÁÅÍ ÌÅÍÍÙ 1.2 ÉÚ [3℄.



ëìáóóéþåóëéå ïðåòá�ïòù îá ðòïó�òáîó�÷áè âìïèá 45ìÅÍÍÁ 2.3. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ n ∈ N É � > 0. �ÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔÞÉÓÌÏ M =M(n) ∈ N É ÓÕÝÅÓÔ×ÕÀÔ ÆÕÎË�ÉÉ fm ∈ A−�(Bn), 0 6 m 6M , ÔÁËÉÅ ÞÔÏ M
∑m=0 |fm(z)| > (1− |z|)−� ÄÌÑ ×ÓÅÈ z ∈ Bn: (2.1)ìÅÍÍÁ 2.4 ([13, ÌÅÍÍÁ 3.1℄). ðÕÓÔØ � > 1. �ÏÇÄÁ ÓÕÝÅÓÔ×ÕÀÔ ÆÕÎË-�ÉÉ f0; f1 ∈ B�(D), ÔÁËÉÅ ÞÔÏ

|f0(z)|+ |f1(z)| > (1− |z|)1−� ÄÌÑ ×ÓÅÈ z ∈ D: (2.2)äÏËÁÚÁÔÅÌØÓÔ×Ï. ëÁË �ÏËÁÚÁÎÏ × [5℄, �ÒÉ n = 1 ÌÅÍÍÁ 2.3 ×ÅÒÎÁ ÄÌÑM(1) = 1. éÔÁË, ÉÍÅÅÍ ÆÕÎË�ÉÉ f0; f1 ∈ A1−�(D) ÓÏ Ó×ÏÊÓÔ×ÏÍ (2.2).ïÓÔÁÅÔÓÑ �ÒÉÍÅÎÉÔØ �ÒÅÄÌÏÖÅÎÉÅ 2.2. �2.3 ëÒÉÔÅÒÉÊ ËÏÍ�ÁËÔÎÏÓÔÉ. èÏÒÏÛÏ ÉÚ×ÅÓÔÎÙ ÒÁÚÎÏÏÂÒÁÚÎÙÅ×ÅÒÓÉÉ ÓÌÅÄÕÀÝÅÊ ÌÅÍÍÙ (ÓÍ., ÎÁ�ÒÉÍÅÒ, [12, ÌÅÍÍÁ 3.7℄).ìÅÍÍÁ 2.5. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ 
 = Dn ÉÌÉ 
 = Bn, n ∈ N. ðÕÓÔØX = B�(
), � > 0, É �ÕÓÔØ Y { ÌÉÎÅÊÎÏÅ ÍÅÔÒÉÞÅÓËÏÅ �ÒÏÓÔÒÁÎÓÔ×Ï ÓÉÎ×ÁÒÉÁÎÔÎÏÊ ÏÔÎÏÓÉÔÅÌØÎÏ ÓÄ×ÉÇÁ ÍÅÔÒÉËÏÊ. òÁÓÓÍÏÔÒÉÍ ÌÉÎÅÊÎÙÊÏ�ÅÒÁÔÏÒ T : X → Y . ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ {Thj}ÓÈÏÄÉÔÓÑ Ë ÎÕÌÀ × ÍÅÔÒÉËÅ �ÒÏÓÔÒÁÎÓÔ×Á Y ÄÌÑ ÌÀÂÏÊ ÏÇÒÁÎÉÞÅÎÎÏÊ× X �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ {hj}, ÔÁËÏÊ ÞÔÏ hj → 0 ÒÁ×ÎÏÍÅÒÎÏ ÎÁ ËÏÍ-�ÁËÔÎÙÈ �ÏÄÍÎÏÖÅÓÔ×ÁÈ ÏÂÌÁÓÔÉ 
. �ÏÇÄÁ T Ñ×ÌÑÅÔÓÑ ËÏÍ�ÁËÔÎÙÍÏ�ÅÒÁÔÏÒÏÍ. 3. ðÒÏÓÔÒÁÎÓÔ×Á âÌÏÈÁ × �ÏÌÉÄÉÓËÅ3.1. ÷ÅÓÏ×ÙÅ Ï�ÅÒÁÔÏÒÙ ËÏÍ�ÏÚÉ�ÉÉ. ðÕÓÔØ Y (Dn) { ÌÉÎÅÊÎÏÅ�ÒÏÓÔÒÁÎÓÔ×Ï, ÓÏÓÔÏÑÝÅÅ ÉÚ ÆÕÎË�ÉÊ f : Dn → C. âÕÄÅÍ ÇÏ×ÏÒÉÔØ,ÞÔÏ Y (Dn) Ñ×ÌÑÅÔÓÑ ÒÅÛÅÔËÏÊ, ÅÓÌÉ ×Ù�ÏÌÎÅÎÏ ÓÌÅÄÕÀÝÅÅ Ó×ÏÊÓÔ×Ï:ÅÓÌÉ F ∈ Y (Dn), f ∈ C(Dn) É |f(z)| 6 |F (z)| ÄÌÑ ×ÓÅÈ z ∈ D
n, ÔÏf ∈ Y (Dn).óÌÅÄÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ ÂÙÌ �ÏÌÕÞÅÎ ìÉ É óÔÅ×ÉÞÅÍ [9, ÔÅÏÒÅÍÁ 3.3℄× ÔÏÍ ÓÌÕÞÁÅ, ËÏÇÄÁ Y (Dn) ∩H(Dn) = H∞(Dn).



46 å. ó. äõâãï÷�ÅÏÒÅÍÁ 3.1. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ g ∈ H(Dn), ' = ('1; : : : ; 'n) : Dn →
Dn Ñ×ÌÑÅÔÓÑ ÇÏÌÏÍÏÒÆÎÙÍ ÏÔÏÂÒÁÖÅÎÉÅÍ, Y (Dn) Ñ×ÌÑÅÔÓÑ ÒÅÛÅÔËÏÊÉ � > 1. �ÏÇÄÁ Ï�ÅÒÁÔÏÒ Cg' �ÅÒÅ×ÏÄÉÔ B�(Dn) × Y (Dn) × ÔÏÍ É ÔÏÌØËÏ× ÔÏÍ ÓÌÕÞÁÅ, ËÏÇÄÁ

|g(z)| n
∑j=1(1− |'j(z)|)1−� ∈ Y (Dn): (3.1)äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ Ï�ÅÒÁÔÏÒCg' �ÅÒÅ×ÏÄÉÔ B�(Dn)× Y (Dn). òÁÓÓÍÏÔÒÉÍ ÆÕÎË�ÉÉ f0; f1 ∈ B�(D), ÓÕÝÅÓÔ×Ï×ÁÎÉÅ ËÏÔÏÒÙÈÇÁÒÁÎÔÉÒÏ×ÁÎÏ ÌÅÍÍÏÊ 2.4. äÌÑ m = 0; 1 É j = 1; : : : ; n �ÏÌÏÖÉÍFm;j(z) = fm(zj); z ∈ D

n:ïÔÍÅÔÉÍ, ÞÔÏ Fm;j ∈ B�(Dn). éÔÁË, ÉÓ�ÏÌØÚÕÑ ÎÅÒÁ×ÅÎÓÔ×Ï (2.2),ÉÍÅÅÍ
|g(z)|(1− |'j(z)|)1−� 6 |Cg'F0;j(z)|+ |Cg'F1;j(z)| ∈ Y (Dn):�ÁË ËÁË Y (Dn) Ñ×ÌÑÅÔÓÑ ÒÅÛÅÔËÏÊ, ÔÏ |g(z)|(1 − |'j(z)|)1−� ∈ Y (Dn)ÄÌÑ j = 1; : : : ; n, ÓÌÅÄÏ×ÁÔÅÌØÎÏ, ÉÍÅÅÔ ÍÅÓÔÏ ×ËÌÀÞÅÎÉÅ (3.1).äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÏÂÒÁÔÎÏÊ ÉÍ�ÌÉËÁ�ÉÉ �ÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ ×Ù-�ÏÌÎÅÎÏ Ó×ÏÊÓÔ×Ï (3.1). åÓÌÉ f ∈ B�(Dn), ÔÏ ÌÅÍÍÁ 2.1 ÇÁÒÁÎÔÉÒÕÅÔ,ÞÔÏ
|Cg'f(z)| = |g(z)||f('(z))|

6 C�‖f‖B�(Dn)|g(z)| n
∑j=1(1− |'j(z)|)1−� ∈ Y (Dn):�ÁËÉÍ ÏÂÒÁÚÏÍ, Cg'f ∈ Y (Dn) �Ï Ï�ÒÅÄÅÌÅÎÉÀ ÒÅÛÅÔËÉ. �3.2. íÅÒÙ ëÁÒÌÅÓÏÎÁ.óÌÅÄÓÔ×ÉÅ 3.2. ðÕÓÔØ � { �ÏÌÏÖÉÔÅÌØÎÁÑ ÂÏÒÅÌÅ×ÓËÁÑ ÍÅÒÁ ÎÁ Dn,0 < p < ∞ É � > 1. �ÏÇÄÁ ÓÌÅÄÕÀÝÉÅ Ó×ÏÊÓÔ×Á ÜË×É×ÁÌÅÎÔÎÙ:(i) B�(Dn) ⊂ Lp(�);(ii) n

∑j=1(1− |zj |)1−� ∈ Lp(�);



ëìáóóéþåóëéå ïðåòá�ïòù îá ðòïó�òáîó�÷áè âìïèá 47(iii) I Ñ×ÌÑÅÔÓÑ ËÏÍ�ÁËÔÎÙÍ Ï�ÅÒÁÔÏÒÏÍ ÉÚ B�(Dn) × Lp(�).äÏËÁÚÁÔÅÌØÓÔ×Ï. �ÅÏÒÅÍÁ 3.1 ÇÁÒÁÎÔÉÒÕÅÔ, ÞÔÏ (ii) ÓÌÅÄÕÅÔ ÉÚ (i).âÅÚÕÓÌÏ×ÎÏ, (i) ÓÌÅÄÕÅÔ ÉÚ (iii). �Å�ÅÒØ �ÕÓÔØ ÉÍÅÅÔ ÍÅÓÔÏ Ó×ÏÊÓÔ×Ï(ii). úÁÍÅÔÉÍ, ÞÔÏ �ÒÅÄ�ÏÌÏÖÅÎÉÑ ÌÅÍÍÙ 2.5 ×Ù�ÏÌÎÅÎÙ ÄÌÑ T = I :
B�(Dn) → Lp(�). äÅÊÓÔ×ÉÔÅÌØÎÏ, �ÕÓÔØ hj ∈ B�(Dn), ‖hj‖B�(Dn) 6H < ∞ É hj → 0 ÒÁ×ÎÏÍÅÒÎÏ ÎÁ ËÏÍ�ÁËÔÎÙÈ �ÏÄÍÎÏÖÅÓÔ×ÁÈ �ÏÌÉ-ÄÉÓËÁ D

n.úÁÆÉËÓÉÒÕÅÍ " > 0. ðÕÓÔØ C� { ÜÔÏ �ÏÌÏÖÉÔÅÌØÎÁÑ ËÏÎÓÔÁÎÔÁ, ÓÕ-ÝÅÓÔ×Ï×ÁÎÉÅ ËÏÔÏÒÏÊ ÇÁÒÁÎÔÉÒÏ×ÁÎÏ ÌÅÍÍÏÊ 2.1. éÓ�ÏÌØÚÕÑ Ó×ÏÊÓÔ×Ï(ii), ×ÙÂÅÒÅÍ ÓÔÏÌØ ÂÏÌØÛÏÊ ËÏÍ�ÁËÔ K ⊂ Dn, ÞÔÏ
∫

Dn\K 



n
∑j=1(1− |zj |)1−�



p d�(z) < "2HpCp� :�ÁËÉÍ ÏÂÒÁÚÏÍ,
∫

Dn\K |hj(z)|pd�(z) < "2× ÓÉÌÕ ÌÅÍÍÙ 2.1.éÚ Ó×ÏÊÓÔ×Á (ii) ÓÌÅÄÕÅÔ, ÞÔÏ �(Dn) < ∞, �ÏÜÔÏÍÕ ÓÕÝÅÓÔ×ÕÅÔ ÉÎ-ÄÅËÓ j0 ∈ N, ÔÁËÏÊ ÞÔÏ 2�(Dn)|hj(z)|p < " ÄÌÑ ×ÓÅÈ z ∈ K, j > j0.óÌÅÄÏ×ÁÔÅÌØÎÏ,
∫K |hj(z)|p d�(z) < "2ÄÌÑ ×ÓÅÈ j > j0. éÔÁË, ‖hj‖pLp(�) < " ÄÌÑ ×ÓÅÈ j > j0. �ÁËÉÍ ÏÂÒÁ-ÚÏÍ, Ï�ÅÒÁÔÏÒ I : B�(Dn) → Lp(�) Ñ×ÌÑÅÔÓÑ ËÏÍ�ÁËÔÎÙÍ × ÓÉÌÕÌÅÍÍÙ 2.5. �4. ðÒÏÓÔÒÁÎÓÔ×Á âÌÏÈÁ × ÛÁÒÅðÕÓÔØ Y (Bn) { ÒÅÛÅÔËÁ, ÓÏÓÔÏÑÝÁÑ ÉÚ ÆÕÎË�ÉÊ × ÛÁÒÅ. ðÒÉ � >1 ×ÅÓÏ×ÙÅ Ï�ÅÒÁÔÏÒÙ ËÏÍ�ÏÚÉ�ÉÉ ÉÚ B�(Bn) = A1−�(Bn) × Y (Bn)ÉÚÕÞÁÌÉÓØ × [3℄.ðÒÉ � > 0 ÏÇÒÁÎÉÞÅÎÎÙÅ É ËÏÍ�ÁËÔÎÙÅ Ï�ÅÒÁÔÏÒÙ Jg; Ig :

B�(Bn) → Z ÏÈÁÒÁËÔÅÒÉÚÏ×ÁÎÙ × [8℄ ÄÌÑ Z = B�(Bn), � > 0. ðÒÉn = 1 ÔÁËÉÅ ÒÅÚÕÌØÔÁÔÙ ÂÙÌÉ �ÏÌÕÞÅÎÙ ÒÁÎÅÅ × [14, 15℄. îÉÖÅ �ÏÄÏÂ-ÎÙÅ ÚÁÄÁÞÉ ÒÁÓÓÍÁÔÒÉ×ÁÀÔÓÑ × ÔÏÍ ÓÌÕÞÁÅ, ËÏÇÄÁ Z { ÜÔÏ �ÒÏÓÔÒÁÎ-ÓÔ×Ï âÅÒÇÍÁÎÁ{óÏÂÏÌÅ×Á.



48 å. ó. äõâãï÷ðÒÉ n ∈ N, 0 < p < ∞ É � > −1 ×ÅÓÏ×ÏÅ �ÒÏÓÔÒÁÎÓÔ×Ï âÅÒÇÍÁÎÁAp�(Bn) ÓÏÓÔÏÉÔ ÉÚ ÔÅÈ ÆÕÎË�ÉÊ f ∈ H(Bn), ÄÌÑ ËÏÔÏÒÙÈ
‖f‖pAp�(Bn) = ∫Bn |f(z)|p(1− |z|)� d�n(z) < ∞;ÇÄÅ �n ÏÂÏÚÎÁÞÁÅÔ ÎÏÒÍÉÒÏ×ÁÎÎÕÀ ÍÅÒÕ ìÅÂÅÇÁ ÎÁ ÛÁÒÅ Bn.äÌÑ � > 1, � > −1 É 0 < p < ∞ ÏÇÒÁÎÉÞÅÎÎÙÅ É ËÏÍ�ÁËÔÎÙÅÏ�ÅÒÁÔÏÒÙ Jg : B�(Bn) = A1−�(Bn) → Ap�(Bn) ÏÈÁÒÁËÔÅÒÉÚÏ×ÁÎÙ ×[4℄. ðÏÜÔÏÍÕ × ÎÁÓÔÏÑÝÅÍ ÒÁÚÄÅÌÅ ÎÁÛÅ ×ÎÉÍÁÎÉÅ ÓËÏÎ�ÅÎÔÒÉÒÏ×ÁÎÏÎÁ �ÁÒÎÙÈ Ï�ÅÒÁÔÏÒÁÈ Ig . èÏÒÏÛÏ ÉÚ×ÅÓÔÎÏ, ÞÔÏ

RIgf(z) = gRf(z) ÄÌÑ ×ÓÅÈ f; g ∈ H(Bn); z ∈ Bn: (4.1)ðÕÓÔØ Y(Bn) { ÌÉÎÅÊÎÏÅ �ÒÏÓÔÒÁÎÓÔ×Ï, ÓÏÓÔÏÑÝÅÅ ÉÚ ÆÕÎË�ÉÊ f :Bn → C. âÕÄÅÍ ÇÏ×ÏÒÉÔØ, ÞÔÏ Y(Bn) Ñ×ÌÑÅÔÓÑ ÓÉÌØÎÏÊ ÒÅÛÅÔËÏÊ,ÅÓÌÉ ×ÅÒÎÁ ÓÌÅÄÕÀÝÁÑ ÉÍ�ÌÉËÁ�ÉÑ:�ÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ F ∈ Y(Bn), f ∈ C(Bn) É ÓÕÝÅÓÔ×ÕÅÔ ÞÉÓÌÏ r ∈(0; 1), ÔÁËÏÅ ÞÔÏ |f(z)| 6 |F (z)| �ÒÉ 1 > |z| > r; ÔÏÇÄÁ f ∈ Y(Bn).�ÅÏÒÅÍÁ 4.1. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ g ∈ H(Bn), Y(Bn) Ñ×ÌÑÅÔÓÑ ÓÉÌØÎÏÊÒÅÛÅÔËÏÊ É � > 0. �ÏÇÄÁ RIg(B�(Bn)) ⊂ Y(Bn) × ÔÏÍ É ÔÏÌØËÏ × ÔÏÍÓÌÕÞÁÅ, ËÏÇÄÁ
|g(z)|(1− |z|)−� ∈ Y(Bn): (4.2)äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ RIg(B�(Bn)) ⊂ Y(Bn). éÓ-�ÏÌØÚÕÑ ÌÅÍÍÕ 2.3, ÚÁÆÉËÓÉÒÕÅÍ ÆÕÎË�ÉÉ fm ∈ A−�(Bn), 0 6 m 6 M ,ÔÁËÉÅ ÞÔÏ M

∑m=0 |fm(z)| > (1− |z|)−� ÄÌÑ ×ÓÅÈ z ∈ Bn:ðÏÌÏÖÉÍ Fm = (I+R)−1fm. �ÏÇÄÁ Fm ∈ B�(Bn), 0 6 m 6 M , Á ÔÁËÖÅM
∑m=0 |(I +R)Fm(z)| > (1− |z|)−� ÄÌÑ ×ÓÅÈ z ∈ Bn:úÁÆÉËÓÉÒÕÅÍ " ∈ (0;min(1; �)). �ÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔ ËÏÎÓÔÁÎÔÁ C > 0,ÔÁËÁÑ ÞÔÏ

|Fm(z)| 6 C(1− |z|)−�+" ÄÌÑ ×ÓÅÈ z ∈ Bn; 0 6 m 6 M:



ëìáóóéþåóëéå ïðåòá�ïòù îá ðòïó�òáîó�÷áè âìïèá 49óÌÅÄÏ×ÁÔÅÌØÎÏ, ÓÕÝÅÓÔ×ÕÅÔ ËÏÎÓÔÁÎÔÁ r ∈ (0; 1), ÔÁËÁÑ ÞÔÏ2 M
∑m=0 |g(z)||RFm(z)| > |g(z)|(1− |z|)−� �ÒÉ 1 > |z| > r: (4.3)òÁ×ÅÎÓÔ×Ï (4.1) ÇÁÒÁÎÔÉÒÕÅÔ, ÞÔÏ |gRFm| = |RIgFm| ∈ Y(Bn), �Ï-ÜÔÏÍÕ (4.2) ÓÌÅÄÕÅÔ ÉÚ (4.3) �Ï Ï�ÒÅÄÅÌÅÎÉÀ ÓÉÌØÎÏÊ ÒÅÛÅÔËÉ.äÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÏÂÒÁÔÎÏÊ ÉÍ�ÌÉËÁ�ÉÉ �ÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ ×Ù-�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ (4.2) É f ∈ B�(Bn). �ÏÇÄÁ

|RIgf(z)| = |g(z)Rf(z)| 6 ‖f‖B�(Bn)|g(z)|(1− |z|)−� ÄÌÑ ×ÓÅÈ z ∈ Bn:�ÁË ËÁË Y(Bn) Ñ×ÌÑÅÔÓÑ ÓÉÌØÎÏÊ ÒÅÛÅÔËÏÊ, ÔÏ RIgf ∈ Y(Bn). �ðÏ Ï�ÒÅÄÅÌÅÎÉÀ �ÒÏÓÔÒÁÎÓÔ×Ï âÅÒÇÍÁÎÁ{óÏÂÏÌÅ×Á Ap�;1(Bn), 0 <p < ∞, � > −1, ÓÏÓÔÏÉÔ ÉÚ ÆÕÎË�ÉÊ f ∈ H(Bn), ÔÁËÉÈ ÞÔÏ Rf ∈Ap�(Bn). åÓÌÉ 1 6 p < ∞, ÔÏ Ap�;1(Bn) { ÂÁÎÁÈÏ×Ï �ÒÏÓÔÒÁÎÓÔ×Ï ÓÎÏÒÍÏÊ
‖f‖Ap�;1(Bn) = |f(0)|+ ‖Rf‖Ap�(Bn):åÓÌÉ 0 < p < 1, ÔÏ �ÒÏÓÔÒÁÎÓÔ×Ï Ap�;1(Bn) Ñ×ÌÑÅÔÓÑ �ÏÌÎÙÍ ÏÔÎÏÓÉ-ÔÅÌØÎÏ ÍÅÔÒÉËÉ d(f; h) = ‖f − h‖pAp�;1(Bn), ÇÄÅ
‖f‖pAp�;1(Bn) = |f(0)|p + ‖Rf‖pAp�(Bn):ïÔÍÅÔÉÍ, ÞÔÏ Ap�;1(Bn) ÓÏ×�ÁÄÁÅÔ Ó ×ÅÓÏ×ÙÍ �ÒÏÓÔÒÁÎÓÔ×ÏÍ âÅÒÇ-ÍÁÎÁ Ap�−p(Bn), ÅÓÌÉ � > p− 1 (ÓÍ. [6℄, ÇÄÅ �ÏÌÕÞÅÎÙ ÂÏÌÅÅ ÏÂÝÉÅ ÒÅ-ÚÕÌØÔÁÔÙ). �ÁËÖÅ ÏÔÍÅÔÉÍ, ÞÔÏ A21;1(Bn) ÓÏ×�ÁÄÁÅÔ Ó �ÒÏÓÔÒÁÎÓÔ×ÏÍèÁÒÄÉ H2(Bn).äÏËÁÚÁÔÅÌØÓÔ×Ï ÓÌÅÄÕÀÝÅÇÏ ÕÔ×ÅÒÖÄÅÎÉÑ ÓÈÏÖÅ Ó ÄÏËÁÚÁÔÅÌØÓÔ×ÏÍÓÌÅÄÓÔ×ÉÑ 3.2.óÌÅÄÓÔ×ÉÅ 4.2. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ g ∈ H(Bn), � > 0, 0 < p < ∞ É� > −1. �ÏÇÄÁ ÓÌÅÄÕÀÝÉÅ Ó×ÏÊÓÔ×Á ÜË×É×ÁÌÅÎÔÎÙ:(i) Ig(B�(Bn)) ⊂ Ap�;1(Bn);(ii) g ∈ Ap�−�p(Bn);(iii) Ig Ñ×ÌÑÅÔÓÑ ËÏÍ�ÁËÔÎÙÍ Ï�ÅÒÁÔÏÒÏÍ ÉÚ B�(Bn) × Ap�;1(Bn).äÏËÁÚÁÔÅÌØÓÔ×Ï. �ÅÏÒÅÍÁ 4.1 ÇÁÒÁÎÔÉÒÕÅÔ, ÞÔÏ (ii) ÓÌÅÄÕÅÔ ÉÚ (i).�Å�ÅÒØ �ÕÓÔØ ÉÍÅÅÔ ÍÅÓÔÏ Ó×ÏÊÓÔ×Ï (ii). úÁÍÅÔÉÍ, ÞÔÏ �ÒÅÄ�ÏÌÏÖÅÎÉÑ



50 å. ó. äõâãï÷ÌÅÍÍÙ 2.5 ×Ù�ÏÌÎÅÎÙ ÄÌÑ T = Ig : B�(Bn) → Ap�;1(Bn). äÅÊÓÔ×É-ÔÅÌØÎÏ, �ÕÓÔØ hj ∈ B�(Bn), ‖hj‖B�(Bn) 6 H < ∞ É hj → 0 ÒÁ×ÎÏÍÅÒÎÏÎÁ ËÏÍ�ÁËÔÎÙÈ �ÏÄÍÎÏÖÅÓÔ×ÁÈ ÛÁÒÁ Bn.úÁÆÉËÓÉÒÕÅÍ " > 0. éÓ�ÏÌØÚÕÑ Ó×ÏÊÓÔ×Ï (ii), ×ÙÂÅÒÅÍ ÓÔÏÌØ ÂÏÌØ-ÛÏÊ ËÏÍ�ÁËÔ K ⊂ Bn, ÞÔÏ
∫Bn\K |g(z)|p(1− |z|)�−�p d�n(z) < "2Hp :éÔÁË, ÉÍÅÅÍ

∫Bn\K |g(z)|p|Rhj(z)|p(1− |z|)� d�n(z) < "2 :ðÕÓÔØ G > ‖g‖pAp�−�p(Bn). îÁ�ÏÍÎÉÍ, ÞÔÏ hj → 0 ÒÁ×ÎÏÍÅÒÎÏ ÎÁËÏÍ�ÁËÔÎÙÈ �ÏÄÍÎÏÖÅÓÔ×ÁÈ ÛÁÒÁ Bn, ÓÌÅÄÏ×ÁÔÅÌØÎÏ, ÓÕÝÅÓÔ×ÕÅÔ ÞÉ-ÓÌÏ j0 ∈ N, ÔÁËÏÅ ÞÔÏ 2G|Rhj(z)|p < " ÄÌÑ ×ÓÅÈ z ∈ K, j > j0. �ÁËÉÍÏÂÒÁÚÏÍ,
∫K |g(z)|p|Rhj(z)|p(1− |z|)� d�n(z) 6

"2G ∫K |g(z)|p(1− |z|)� d�n(z) < "2ÄÌÑ ×ÓÅÈ j > j0. ïÔÍÅÔÉÍ, ÞÔÏ Ighj(0) = 0, �ÏÜÔÏÍÕ × ÓÉÌÕ (4.1) �ÏÌÕ-ÞÁÅÍ
‖Ighj‖pAp�;1(Bn) = ‖RIghj‖pAp�(Bn) = ‖gRhj‖pAp�(Bn) < "ÄÌÑ ×ÓÅÈ j > j0. �ÁËÉÍ ÏÂÒÁÚÏÍ, ÌÅÍÍÁ 2.5 ÇÁÒÁÎÔÉÒÕÅÔ, ÞÔÏ Ig Ñ×ÌÑ-ÅÔÓÑ ËÏÍ�ÁËÔÎÙÍ Ï�ÅÒÁÔÏÒÏÍ ÉÚ B�(Bn) × Ap�;1(Bn). éÔÁË, (iii) ÓÌÅ-ÄÕÅÔ ÉÚ (ii). ïÓÔÁÅÔÓÑ ÚÁÍÅÔÉÔØ, ÞÔÏ (i) ÓÌÅÄÕÅÔ ÉÚ (iii). �ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ �; p > 0, � > −1 É � − �p 6 −1. �ÏÇÄÁ ÓÌÅÄ-ÓÔ×ÉÅ 4.2 ÇÁÒÁÎÔÉÒÕÅÔ, ÞÔÏ Ig(B�(Bn)) ⊂ Ap�;1(Bn) × ÔÏÍ É ÔÏÌØËÏ ×ÔÏÍ ÓÌÕÞÁÅ, ËÏÇÄÁ g ≡ 0. îÉÖÅ �ÏÌÕÞÅÎ ÁÎÁÌÏÇÉÞÎÙÊ ÒÅÚÕÌØÔÁÔ ÄÌÑ�ÒÏÓÔÒÁÎÓÔ× èÁÒÄÉ{óÏÂÏÌÅ×Á.ðÕÓÔØ 0 < p < ∞. òÁÓÓÍÏÔÒÉÍ ÍÎÏÖÅÓÔ×Ï Yp, ËÏÔÏÒÏÅ ÓÏÓÔÏÉÔ ÉÚÆÕÎË�ÉÊ f ∈ C(Bn), ÔÁËÉÈ ÞÔÏsup0<r<1 ∫�Bn |f(r�)|p d�n(�) < ∞;



ëìáóóéþåóëéå ïðåòá�ïòù îá ðòïó�òáîó�÷áè âìïèá 51ÇÄÅ �n ÏÂÏÚÎÁÞÁÅÔ ÎÏÒÍÉÒÏ×ÁÎÎÕÀ ÍÅÒÕ ìÅÂÅÇÁ ÎÁ ÓÆÅÒÅ �Bn. ïÔÍÅ-ÔÉÍ, ÞÔÏ Yp Ñ×ÌÑÅÔÓÑ ÓÉÌØÎÏÊ ÒÅÛÅÔËÏÊ, Á ÔÁËÖÅ Yp ∩ H(Bn) { ÜÔÏ�ÒÏÓÔÒÁÎÓÔ×Ï èÁÒÄÉ Hp(Bn).ðÏ Ï�ÒÅÄÅÌÅÎÉÀ �ÒÏÓÔÒÁÎÓÔ×Ï èÁÒÄÉ{óÏÂÏÌÅ×Á Hp1 (Bn), 0 < p <
∞, ÓÏÓÔÏÉÔ ÉÚ ÔÅÈ ÆÕÎË�ÉÊ f ∈ H(Bn), ÄÌÑ ËÏÔÏÒÙÈ Rf ∈ Hp(Bn).óÌÅÄÓÔ×ÉÅ 4.3. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ g ∈ H(Bn) É �; p > 0. �ÏÇÄÁIg(B�(Bn)) ⊂ Hp1 (Bn) × ÔÏÍ É ÔÏÌØËÏ × ÔÏÍ ÓÌÕÞÁÅ, ËÏÇÄÁ g ≡ 0.äÏËÁÚÁÔÅÌØÓÔ×Ï. �ÅÏÒÅÍÁ 4.1 ÇÁÒÁÎÔÉÒÕÅÔ, ÞÔÏ Ig(B�(Bn)) ⊂Hp1 (Bn) ÔÏÇÄÁ É ÔÏÌØËÏ ÔÏÇÄÁ, ËÏÇÄÁsup0<r<1(1− r)−�p ∫�Bn |g(r�)|p d�n(�) < ∞:�ÁË ËÁË ∫�Bn |g(r�)|p d�n(�) Ñ×ÌÑÅÔÓÑ ×ÏÚÒÁÓÔÁÀÝÅÊ ÆÕÎË�ÉÅÊ ÏÔ r, ÔÏÕËÁÚÁÎÎÏÅ ×ÙÛÅ ÎÅÒÁ×ÅÎÓÔ×Ï ÒÁ×ÎÏÓÉÌØÎÏ ÕÓÌÏ×ÉÀ g ≡ 0. �ìÉÔÅÒÁÔÕÒÁ1. L. Carleson, An interpolation problem for bounded analyti funtions. | Amer. J.Math. 80 (1958), 921{930.2. C. C. Cowen and B. D. MaCluer,Composition operators on spaes of analyti fun-tions. | Studies in Advaned Mathematis, CRC Press, Boa Raton, FL (1995).3. E. Doubtsov, Growth spaes on irular domains: omposition operators and Car-leson measures. | C. R. Math. Aad. Si. Paris 347 (2009), no. 11-12, 609{612.4. å. ó. äÕÂ�Ï×, ÷ÅÓÏ×ÙÅ Ï�ÅÒÁÔÏÒÙ ËÏÍ�ÏÚÉ�ÉÉ ÎÁ �ÒÏÓÔÒÁÎÓÔ×ÁÈ ÒÏÓÔÁ |óÉÂ. ÍÁÔÅÍ. ÖÕÒÎ., × �ÅÞÁÔÉ.5. P. M. Gauthier and J. Xiao, BiBloh-type maps: existene and beyond. | ComplexVar. Theory Appl. 47 (2002), no. 8, 667{678.6. Z. Hu, Extended Ces�aro operators on mixed norm spaes. | Pro. Amer. Math.So. 131 (2003), no. 7, 2171{2179.7. H. T. Kaptano�glu, Carleson measures for Besov spaes on the ball with appliations.| J. Funt. Anal. 250 (2007), no. 2, 483{520.8. S. Li and S. Stevi�, Riemann-Stieltjes-type integral operators on the unit ball in
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