
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 447, 2016 Ç.ä. á. ðÏÌÑËÏ×Áë ðòïâìåíå ï ðïòïöäáàýéè ðòïó�òáîó�÷ãåìùè æõîëãéê ó óéó�åíïê ÷åóï÷ùèïãåîïë
§1. ÷×ÅÄÅÎÉÅðÕÓÔØ E { ÎÅËÏÔÏÒÏÅ ÌÏËÁÌØÎÏ ×Ù�ÕËÌÏÅ �ÒÏÓÔÒÁÎÓÔ×Ï ÁÎÁÌÉÔÉ-ÞÅÓËÉÈ ÆÕÎË�ÉÊ, p ∈ N. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ × �ÒÏÓÔÒÁÎÓÔ×Å E ÚÁÄÁ-ÎÙ ÎÁÂÏÒ ÆÕÎË�ÉÊ a1; : : : ; ap É ÎÁÂÏÒ �ÏÄÍÎÏÖÅÓÔ× G1; : : : ; Gp, �ÒÉÞÅÍaiGi ⊂ E, 1 6 i 6 p. çÏ×ÏÒÑÔ, ÞÔÏ ÆÕÎË�ÉÉ a1; : : : ; ap É �ÏÄÍÎÏÖÅÓÔ×ÁG1; : : : ; Gp �ÏÒÏÖÄÁÀÔ ×ÓÅ �ÒÏÓÔÒÁÎÓÔ×Ï E, ÅÓÌÉ p∑i=1 aiGi = E. úÁÍÅ-ÔÉÍ, ÞÔÏ × ÓÌÕÞÁÅ, ËÏÇÄÁ �ÒÏÓÔÒÁÎÓÔ×Ï E �ÒÅÄÓÔÁ×ÌÑÅÔ ÓÏÂÏÊ ËÏÌØ�Ï,ÅÓÔÅÓÔ×ÅÎÎÏ ÒÁÓÓÍÁÔÒÉ×ÁÔØ G1 = · · · = Gp = E É ÇÏ×ÏÒÉÔØ, ÞÔÏ ÆÕÎË-�ÉÉ a1; : : : ; ap �ÏÒÏÖÄÁÀÔ �ÒÏÓÔÒÁÎÓÔ×Ï E.ï�ÉÓÁÎÉÅ �ÏÒÏÖÄÁÀÝÉÈ, ËÁË ÉÚ×ÅÓÔÎÏ (ÓÍ., ÎÁ�Ò., [1℄), �ÒÉÍÅÎÑÅÔÓÑÄÌÑ ÒÅÛÅÎÉÑ ÚÁÄÁÞ Ï ÆÁËÔÏÒÉÚÁ�ÉÉ Ï�ÅÒÁÔÏÒÏ× Ó×ÅÒÔËÉ, Á ÔÁËÖÅ ÚÁÄÁÞÏ ÎÏÒÍÁÌØÎÏÊ ÒÁÚÒÅÛÉÍÏÓÔÉ ÓÉÓÔÅÍ ÕÒÁ×ÎÅÎÉÊ Ó×ÅÒÔËÉ.÷ ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÅ ÚÁÄÁÞÁ Ï �ÏÒÏÖÄÁÀÝÉÈ ÒÅÛÁÅÔÓÑ × �ÒÏÓÔÒÁÎ-ÓÔ×Å H�(C) �ÅÌÙÈ ÆÕÎË�ÉÊ, ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÉÈ ÓÉÓÔÅÍÅ ÒÁ×ÎÏÍÅÒÎÙÈ×ÅÓÏ×ÙÈ Ï�ÅÎÏË

|f(z)| 6 Cn e'n(z); z ∈ C; n ∈ N: (1)ïÔÍÅÔÉÍ ÓÒÁÚÕ, ÞÔÏ ÓÅÍÅÊÓÔ×Ï ÒÁ×ÎÏÍÅÒÎÙÈ Ï�ÅÎÏË (1) ÍÏÖÅÔ ÂÙÔØÚÁÍÅÎÅÎÏ ÎÁ ÜË×É×ÁÌÅÎÔÎÏÅ ÓÅÍÅÊÓÔ×Ï ÉÎÔÅÇÒÁÌØÎÙÈ Ï�ÅÎÏË
∫

C

|f(z)| e−'n(z) dz 6 C̃n; n ∈ N:òÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ ×ÁÖÎÙÊ Ó ÔÏÞËÉ ÚÒÅÎÉÑ �ÒÉÌÏÖÅÎÉÊ ËÌÁÓÓ Ä×Õ-ÞÌÅÎÎÙÈ ×ÅÓÏ×ÙÈ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÅÊ � = ('n)∞n=1, ÓÏÓÔÏÑÝÉÈ ÉÚ ÒÁ-ÄÉÁÌØÎÙÈ É ÎÅÒÁÄÉÁÌØÎÏÊ ËÏÍ�ÏÎÅÎÔ:'n(z) = un(|z|) + v(z); z ∈ C; n ∈ N: (2)ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: �ÅÌÙÅ ÆÕÎË�ÉÉ; �ÒÏÅËÔÉ×ÎÙÅ ×ÅÓÏ×ÙÅ �ÒÏÓÔÒÁÎÓÔ×Á; �ÏÒÏ-ÖÄÁÀÝÉÅ; ÓÉÓÔÅÍÙ ÕÒÁ×ÎÅÎÉÊ Ó×ÅÒÔËÉ. 90



ï ðïòïöäáàýéè ðòïó�òáîó�÷ ãåìùè æõîëãéê 91÷Ï-�ÅÒ×ÙÈ, ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÅ �ÒÏÓÔÒÁÎÓÔ×Á H�(C) ×ËÌÀÞÁÀÔ × ÓÅÂÑËÁË ÞÁÓÔÎÙÊ ÓÌÕÞÁÊ ËÌÁÓÓÉÞÅÓËÉÅ �ÒÏÓÔÒÁÎÓÔ×Á [�; �℄ �ÅÌÙÈ ÆÕÎË-�ÉÊ, ÉÍÅÀÝÉÈ �ÒÉ �ÏÒÑÄËÅ � > 0 ÔÉ� ÎÅ ×ÙÛÅ � > 0. ðÏÒÑÄÏË �ÍÏÖÅÔ ÂÙÔØ ÚÁÍÅÎÅÎ ÎÁ ÕÔÏÞÎÅÎÎÙÊ �ÏÒÑÄÏË �(r). ÷Ï-×ÔÏÒÙÈ, ÓÉÌØÎÙÅÓÏ�ÒÑÖÅÎÎÙÅ ËÏ ÍÎÏÇÉÍ ÉÓÓÌÅÄÕÅÍÙÍ Ó ÒÁÚÌÉÞÎÙÈ ÔÏÞÅË ÚÒÅÎÉÑ �ÒÏ-ÓÔÒÁÎÓÔ×ÁÍ ÂÅÓËÏÎÅÞÎÏ ÄÉÆÆÅÒÅÎ�ÉÒÕÅÍÙÈ É ÁÎÁÌÉÔÉÞÅÓËÉÈ ÆÕÎË�ÉÊÍÏÇÕÔ ÂÙÔØ ÉÚÏÍÏÒÆÎÏ ÒÅÁÌÉÚÏ×ÁÎÙ ËÁË �ÒÏÓÔÒÁÎÓÔ×Á �ÅÌÙÈ ÆÕÎË-�ÉÊ H�(C), ÚÁÄÁ×ÁÅÍÙÅ ×ÅÓÏ×ÙÍÉ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÑÍÉ ×ÉÄÁ (2). ÷ÞÁÓÔÎÏÓÔÉ, Ë ÔÁËÉÍ �ÒÏÓÔÒÁÎÓÔ×ÁÍ ÂÅÓËÏÎÅÞÎÏ ÄÉÆÆÅÒÅÎ�ÉÒÕÅÍÙÈ ÉÁÎÁÌÉÔÉÞÅÓËÉÈ ÆÕÎË�ÉÊ ÏÔÎÏÓÑÔÓÑ �ÒÏÓÔÒÁÎÓÔ×Á ÕÌØÔÒÁÄÉÆÆÅÒÅÎ�É-ÒÕÅÍÙÈ ÆÕÎË�ÉÊ (õäæ) òÕÍØÅ (ÓÍ. [2{6℄, Á ÔÁËÖÅ [7℄), �ÒÏÓÔÒÁÎÓÔ×ÁÇÏÌÏÍÏÒÆÎÙÈ ÆÕÎË�ÉÊ, ÉÍÅÀÝÉÈ ÚÁÄÁÎÎÙÊ ÒÏÓÔ ×ÂÌÉÚÉ ÇÒÁÎÉ�Ù ËÒÕ-ÇÏ×ÏÊ ÏÂÌÁÓÔÉ (ÓÍ., ÎÁ�Ò., [8℄) É ÄÒ.ïÓÎÏ×ÎÙÍ ÒÅÚÕÌØÔÁÔÏÍ ÒÁÂÏÔÙ Ñ×ÌÑÅÔÓÑ ÔÅÏÒÅÍÁ 1, × ËÏÔÏÒÏÊ �ÒÉÅÓÔÅÓÔ×ÅÎÎÙÈ É ÌÅÇËÏ �ÒÏ×ÅÒÑÅÍÙÈ ÏÇÒÁÎÉÞÅÎÉÑÈ ÎÁ ×ÅÓÏ×ÕÀ �ÏÓÌÅÄÏ-×ÁÔÅÌØÎÏÓÔØ � ÕÓÔÁÎÏ×ÌÅÎÙ ÎÅÏÂÈÏÄÉÍÙÅ É ÄÏÓÔÁÔÏÞÎÙÅ ÕÓÌÏ×ÉÑ ÔÏÇÏ,ÞÔÏÂÙ ÆÕÎË�ÉÉ a1; : : : ; ap ÉÚ H�(C) É �ÏÄÍÎÏÖÅÓÔ×Á G1; : : : ; Gp �ÏÒÏ-ÖÄÁÌÉ ×ÓÅ �ÒÏÓÔÒÁÎÓÔ×Ï H�(C).÷ ËÁÞÅÓÔ×Å �ÒÏÓÔÏÇÏ �ÒÉÌÏÖÅÎÉÑ ÔÅÏÒÅÍÙ 1 �ÏÌÕÞÅÎÙ ÕÓÌÏ×ÉÑ ÎÏÒ-ÍÁÌØÎÏÊ ÒÁÚÒÅÛÉÍÏÓÔÉ ÓÉÓÔÅÍ ÕÒÁ×ÎÅÎÉÊ Ó×ÅÒÔËÉ × �ÒÏÓÔÒÁÎÓÔ×ÁÈõäæ òÕÍØÅ É, × ÞÁÓÔÎÏÓÔÉ, × ÉÚ×ÅÓÔÎÙÈ ËÌÁÓÓÁÈ öÅ×ÒÅ (ÔÅÏÒÅÍÁ 2).ï�ÉÛÅÍ ËÏÒÏÔËÏ ÍÅÓÔÏ ÔÅÏÒÅÍÙ 1 ÓÒÅÄÉ ÉÚ×ÅÓÔÎÙÈ Ë ÎÁÓÔÏÑÝÅÍÕ×ÒÅÍÅÎÉ ÒÅÚÕÌØÔÁÔÏ× Ï �ÏÒÏÖÄÁÀÝÉÈ.éÓÔÏÒÉÑ ÚÁÄÁÞÉ Ï �ÏÒÏÖÄÁÀÝÉÈ ×ÏÓÈÏÄÉÔ Ë ÒÁÂÏÔÅ [9℄, ÇÄÅ ÂÙÌÁÕÓÔÁÎÏ×ÌÅÎÁ ÉÚ×ÅÓÔÎÁÑ ÔÅÏÒÅÍÁ Ï ËÏÒÏÎÅ, ÓÏÄÅÒÖÁÝÁÑ �ÏÌÎÏÅ Ï�ÉÓÁÎÉÅ�ÏÒÏÖÄÁÀÝÉÈ �ÒÏÓÔÒÁÎÓÔ×Á E = H∞(D) ÆÕÎË�ÉÊ, ÁÎÁÌÉÔÉÞÅÓËÉÈ ÉÏÇÒÁÎÉÞÅÎÎÙÈ × ÅÄÉÎÉÞÎÏÍ ËÒÕÇÅ D = {z ∈ C : |z| < 1}. îÁ ÏÓÎÏ×ÁÎÉÉÔÅÏÒÅÍÙ Ï ËÏÒÏÎÅ × ÓÔÁÔØÅ [10℄ �ÒÏÂÌÅÍÁ Ï �ÏÒÏÖÄÁÀÝÉÈ ÂÙÌÁ ÒÅÛÅÎÁÄÌÑ �ÒÏÓÔÒÁÎÓÔ×Á E = H0(C) �ÅÌÙÈ ÆÕÎË�ÉÊ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÇÏ ÔÉ�Á.íÏÝÎÙÍ ÉÎÓÔÒÕÍÅÎÔÏÍ × ÉÓÓÌÅÄÏ×ÁÎÉÉ �ÒÏÂÌÅÍÙ Ï �ÏÒÏÖÄÁÀÝÉÈ,ËÁË É ÍÎÏÇÉÈ ÄÒÕÇÉÈ �ÒÏÂÌÅÍ, ÓÔÁÌÁ ÉÚ×ÅÓÔÎÁÑ ÔÅÏÒÅÍÁ è£ÒÍÁÎÄÅÒÁ ÏÓÕÝÅÓÔ×Ï×ÁÎÉÉ ÒÅÛÅÎÉÑ �-ÚÁÄÁÞÉ�f�z = g (3)Ó ×ÅÓÏ×ÏÊ L2-Ï�ÅÎËÏÊ (ÓÍ. [11, ÔÅÏÒÅÍÁ 4.4.2℄). úÄÅÓØ ��z = 12( ��x + i ��y ),z = x + iy. äÁÎÎÙÊ ÒÅÚÕÌØÔÁÔ �ÏÚ×ÏÌÉÌ ÒÅÛÉÔØ × [12℄ ÚÁÄÁÞÕ Ï �Ï-ÒÏÖÄÁÀÝÉÈ × �ÒÏÉÚ×ÏÌØÎÏÍ ×ÅÓÏ×ÏÍ �ÒÏÓÔÒÁÎÓÔ×Å H'(
) ÆÕÎË�ÉÊ,ÁÎÁÌÉÔÉÞÅÓËÉÈ × ÏÔËÒÙÔÏÍ ÍÎÏÖÅÓÔ×Å 
 × CN É ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÉÈ



92 ä. á. ðïìñëï÷á�ÒÉ ÎÅËÏÔÏÒÙÈ C; " > 0 Ï�ÅÎËÅ
|f(z)| 6 C e"'(z); z ∈ 
:÷ ÒÁÂÏÔÁÈ [13, 14℄ ÚÁÄÁÞÁ Ï �ÏÒÏÖÄÁÀÝÉÈ ÉÓÓÌÅÄÏ×ÁÌÁÓØ × ÔÏÍ ÖÅ�ÒÏÓÔÒÁÎÓÔ×Å H'(
), ÎÏ × ÎÅÓËÏÌØËÏ ÉÎÏÊ �ÏÓÔÁÎÏ×ËÅ. éÍÅÎÎÏ, ×ÍÅÓÔÏËÏÎÅÞÎÏÇÏ ÎÁÂÏÒÁ ÆÕÎË�ÉÊ a1; : : : ; ap ÒÁÓÓÍÁÔÒÉ×ÁÌÓÑ ÓÞÅÔÎÙÊ ÎÁÂÏÒa1; a2; : : : . ðÒÅÄ�ÏÌÁÇÁÌÏÓØ, ÞÔÏ ÄÁÎÎÙÅ ÆÕÎË�ÉÉ ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ �ÒÉÎÅËÏÔÏÒÏÍ s > 2 ÎÅÒÁ×ÅÎÓÔ×Õ

∞∑i=1 |ai(z)|s 6 C e"'(z); z ∈ 
: (4)éÚÕÞÁÌÓÑ ÔÁËÖÅ ÓÌÕÞÁÊ s =∞, ËÏÇÄÁ ÎÅÒÁ×ÅÎÓÔ×Ï (4) ÚÁÍÅÎÑÅÔÓÑ Ï�ÅÎ-ËÏÊ
|ai(z)| 6 C e"'(z); z ∈ 
; i ∈ N:÷ ÓÔÁÔØÅ [15℄ ÒÅÚÕÌØÔÁÔ è£ÒÍÁÎÄÅÒÁ ÉÚ [12℄ ÂÙÌ ÏÂÏÂÝÅÎ ÎÁ ÓÌÕÞÁÊ�ÒÏÉÚ×ÏÌØÎÏÇÏ ÉÎÄÕËÔÉ×ÎÏÇÏ �ÒÏÓÔÒÁÎÓÔ×Á H�(
), ÚÁÄÁ×ÁÅÍÏÇÏ ÎÅËÏ-ÔÏÒÏÊ ÎÅÕÂÙ×ÁÀÝÅÊ �Ï n ×ÅÓÏ×ÏÊ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØÀ � = ('n)∞n=1.ðÒÏÓÔÒÁÎÓÔ×Ï H�(
) ÓÏÓÔÏÉÔ ÉÚ ÁÎÁÌÉÔÉÞÅÓËÉÈ × 
 ÆÕÎË�ÉÊ f , ÕÄÏ-×ÌÅÔ×ÏÒÑÀÝÉÈ �ÒÉ ÎÅËÏÔÏÒÙÈ n ∈ N É C > 0 ÕÓÌÏ×ÉÀ

|f(z)| 6 C e'n(z); z ∈ 
: (5)äÏËÁÚÁÔÅÌØÓÔ×Ï �Ï-�ÒÅÖÎÅÍÕ ÂÙÌÏ ÏÓÎÏ×ÁÎÏ ÎÁ ÔÅÏÒÅÍÅ è£ÒÍÁÎÄÅÒÁÏ ÒÁÚÒÅÛÉÍÏÓÔÉ �-ÚÁÄÁÞÉ.îÁÉÂÏÌÅÅ ÂÌÉÚËÏÊ Ë ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÅ Ñ×ÌÑÅÔÓÑ ÓÔÁÔØÑ ï. ÷. å�ÉÆÁ-ÎÏ×Á [16℄, ÇÄÅ �ÒÏÂÌÅÍÁ Ï �ÏÒÏÖÄÁÀÝÉÈ ÉÓÓÌÅÄÏ×ÁÌÁÓØ × �ÒÏÅËÔÉ×ÎÏÍ�ÒÏÓÔÒÁÎÓÔ×Å H�(
), ÚÁÄÁ×ÁÅÍÏÍ ÎÅ×ÏÚÒÁÓÔÁÀÝÅÊ �Ï n ×ÅÓÏ×ÏÊ �ÏÓÌÅ-ÄÏ×ÁÔÅÌØÎÏÓÔØÀ � = ('n)∞n=1. ïÔÍÅÔÉÍ, ÞÔÏ × [16℄ ÒÁÓÓÍÁÔÒÉ×ÁÌÓÑ ÏÄ-ÎÏÍÅÒÎÙÊ ÓÌÕÞÁÊ, ËÏÇÄÁ 
 { ÏÂÌÁÓÔØ × C. ðÒÏÅËÔÉ×ÎÏÅ �ÒÏÓÔÒÁÎÓÔ×ÏH�(
) ÓÏÓÔÏÉÔ ÉÚ ÁÎÁÌÉÔÉÞÅÓËÉÈ × 
 ÆÕÎË�ÉÊ f ÔÁËÉÈ, ÞÔÏ
|f(z)| 6 Cn e'n(z); z ∈ 
; n ∈ N: (6)÷ [16, ÔÅÏÒÅÍÁ 4℄ ÕÓÔÁÎÏ×ÌÅÎÏ �ÏÌÎÏÅ Ï�ÉÓÁÎÉÅ �ÏÒÏÖÄÁÀÝÉÈ �ÒÏ-ÅËÔÉ×ÎÙÈ �ÒÏÓÔÒÁÎÓÔ× H�(
). äÁÎÎÙÊ ÒÅÚÕÌØÔÁÔ �ÏÌÕÞÅÎ �ÒÉ Ä×ÕÈÓÌÅÄÕÀÝÉÈ ÏÓÎÏ×ÎÙÈ �ÒÅÄ�ÏÌÏÖÅÎÉÑÈ.÷Ï-�ÅÒ×ÙÈ, �ÒÅÄ�ÏÌÁÇÁÅÔÓÑ, ÞÔÏ �-ÚÁÄÁÞÁ (3) ÉÍÅÅÔ ÒÅÛÅÎÉÅ × ÓÏÏÔ-×ÅÔÓÔ×ÕÀÝÅÍ �ÒÏÓÔÒÁÎÓÔ×Å L∞� (
) ÉÚÍÅÒÉÍÙÈ × 
 ÆÕÎË�ÉÊ, ÕÄÏ×ÌÅ-Ô×ÏÒÑÀÝÉÈ ÓÅÍÅÊÓÔ×Õ Ï�ÅÎÏË (6), �ÒÉ ÌÀÂÏÊ �ÒÁ×ÏÊ ÞÁÓÔÉ g ∈ L∞� (
).õËÁÚÁÎÎÏÅ ÏÇÒÁÎÉÞÅÎÉÅ �ÒÉÈÏÄÉÔÓÑ ÎÁËÌÁÄÙ×ÁÔØ × Ó×ÑÚÉ Ó ÔÅÍ, ÞÔÏ ×�ÒÏÅËÔÉ×ÎÙÈ �ÒÏÓÔÒÁÎÓÔ×ÁÈ, × ÏÔÌÉÞÉÅ ÏÔ ÉÎÄÕËÔÉ×ÎÙÈ, ÎÅ ÕÄÁÅÔÓÑ



ï ðïòïöäáàýéè ðòïó�òáîó�÷ ãåìùè æõîëãéê 93ÉÓ�ÏÌØÚÏ×ÁÔØ ËÌÁÓÓÉÞÅÓËÕÀ ÔÅÏÒÅÍÕ è£ÒÍÁÎÄÅÒÁ Ï ÒÁÚÒÅÛÉÍÏÓÔÉ �-ÚÁÄÁÞÉ, �ÏÓËÏÌØËÕ × ÄÁÎÎÏÍ ÓÌÕÞÁÅ ×ÍÅÓÔÏ ÏÄÎÏÊ ×ÅÓÏ×ÏÊ Ï�ÅÎËÉ (5)ÎÅÏÂÈÏÄÉÍÏ ÕÄÏ×ÌÅÔ×ÏÒÉÔØ ÓÉÓÔÅÍÅ Ï�ÅÎÏË (6). ÷ [16, ÔÅÏÒÅÍÁ 3℄ �ÏÌÕ-ÞÅÎÙ ÎÅÏÂÈÏÄÉÍÙÅ É ÄÏÓÔÁÔÏÞÎÙÅ ÕÓÌÏ×ÉÑ ÎÁ ×ÅÓÏ×ÕÀ �ÏÓÌÅÄÏ×ÁÔÅÌØ-ÎÏÓÔØ �, �ÒÉ ËÏÔÏÒÙÈ × �ÒÏÅËÔÉ×ÎÏÍ �ÒÏÓÔÒÁÎÓÔ×Å L∞� (
) Ó�ÒÁ×ÅÄÌÉ×ÁÎÁÌÏÇ ÔÅÏÒÅÍÙ è£ÒÍÁÎÄÅÒÁ Ï ÒÁÚÒÅÛÉÍÏÓÔÉ �-ÚÁÄÁÞÉ. ïÓÎÏ×ÎÙÍ ÔÁ-ËÉÍ ÕÓÌÏ×ÉÅÍ Ñ×ÌÑÅÔÓÑ ÓÌÅÄÕÀÝÅÅ:(A) ÄÌÑ ×ÓÑËÏÊ ÆÕÎË�ÉÉ � ∈ L∞� (
) ÎÁÊÄÅÔÓÑ ÆÕÎË�ÉÑl ∈ L∞� (
), l = sup{|f | : f ∈ I}, ÇÄÅ I { ÌÏËÁÌØÎÏ ÏÇÒÁ-ÎÉÞÅÎÎÏÅ ÓÅÍÅÊÓÔ×Ï ÁÎÁÌÉÔÉÞÅÓËÉÈ × 
 ÆÕÎË�ÉÊ, ÔÁËÁÑÞÔÏ |�| 6 l.ðÏÎÑÔÎÏ, ÞÔÏ �ÒÏ×ÅÒËÁ ÕÓÌÏ×ÉÑ (A) ÄÏÓÔÁÔÏÞÎÏ ÚÁÔÒÕÄÎÉÔÅÌØÎÁ É ÔÒÅ-ÂÕÅÔ ÇÒÏÍÏÚÄËÏÇÏ �ÏÓÔÒÏÅÎÉÑ ÔÒÅÂÕÅÍÏÊ ÆÕÎË�ÉÉ l ÄÌÑ ËÁÖÄÏÊ ËÏÎ-ËÒÅÔÎÏÊ ×ÅÓÏ×ÏÊ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ �.÷ÔÏÒÏÅ ÏÓÎÏ×ÎÏÅ �ÒÅÄ�ÏÌÏÖÅÎÉÅ ÒÅÚÕÌØÔÁÔÁ ï. ÷. å�ÉÆÁÎÏ×Á Ï �Ï-ÒÏÖÄÁÀÝÉÈ Ó×ÑÚÁÎÏ Ó �ÅÒÅÈÏÄÏÍ ÏÔ �ÒÏÉÚ×ÏÌØÎÏÊ ÆÕÎË�ÉÉ �(z) Ë ÆÕÎ-Ë�ÉÉ �∗(z) = sup{|�(z + t)| : |t| 6 d(z)}, ÇÄÅd(z) = 12 min{ 11 + |z| ; dist(z;C \ 
)};z ∈ 
. éÍÅÎÎÏ, ÆÕÎË�ÉÉ � É �∗ ÄÏÌÖÎÙ ÍÁÌÏ ÏÔÌÉÞÁÔØÓÑ × Ï�ÒÅÄÅÌÅÎ-ÎÏÍ ÓÍÙÓÌÅ.÷ ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÅ ÓÆÏÒÍÕÌÉÒÏ×ÁÎÙ �ÒÏÓÔÙÅ É ÌÅÇËÏ �ÒÏ×ÅÒÑÅÍÙÅÕÓÌÏ×ÉÑ ÎÁ ×ÅÓÏ×ÕÀ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ (2), �ÒÉ ËÏÔÏÒÙÈ × ÓÏÏÔ×ÅÔ-ÓÔ×ÕÀÝÅÍ �ÒÏÅËÔÉ×ÎÏÍ �ÒÏÓÔÒÁÎÓÔ×Å H�(C) �ÏÌÕÞÅÎÏ �ÏÌÎÏÅ Ï�ÉÓÁ-ÎÉÅ �ÏÒÏÖÄÁÀÝÉÈ. ðÒÉ ÜÔÏÍ ×ÓÌÅÄ ÚÁ ÒÁÂÏÔÏÊ [17℄ ×ÍÅÓÔÏ ÆÕÎË�ÉÉd(z), ËÏÔÏÒÁÑ ÉÓ�ÏÌØÚÏ×ÁÌÁÓØ × [16℄ É × ÓÌÕÞÁÅ 
 = C ÓÏ×�ÁÄÁÌÁ Ó12(1+|z|) , ÍÙ ÒÁÓÓÍÁÔÒÉ×ÁÅÍ ÂÏÌÅÅ ÏÂÝÕÀ ÆÕÎË�ÉÀ ÒÁÓÓÔÏÑÎÉÑ �(z).÷ Ó×ÑÚÉ Ó ÔÅÍ, ÞÔÏ �(z) ÍÏÖÅÔ ÂÙÔØ ÚÎÁÞÉÔÅÌØÎÏ ÍÅÎØÛÅ d(z), ÜÔÏ�ÏÚ×ÏÌÑÅÔ ÒÁÓÛÉÒÉÔØ ÏÂÌÁÓÔØ �ÒÉÍÅÎÅÎÉÑ �ÏÌÕÞÅÎÎÙÈ ÒÅÚÕÌØÔÁÔÏ×.÷ ÒÁÂÏÔÅ �ÒÉ×ÏÄÉÔÓÑ �ÒÉÍÅÒ �ÒÏÅËÔÉ×ÎÏÇÏ �ÒÏÓÔÒÁÎÓÔ×Á H�(C), ÄÌÑËÏÔÏÒÏÇÏ ÍÏÖÅÔ ÂÙÔØ ÉÓ�ÏÌØÚÏ×ÁÎÁ ÔÅÏÒÅÍÁ 1 ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÙ, ÁÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ ÉÚ [16℄ ÎÅ�ÒÉÍÅÎÉÍ (ÓÍ. �ÒÉÍÅÒ 1).óÔÒÕËÔÕÒÁ ÓÔÁÔØÉ ÓÌÅÄÕÀÝÁÑ. ÷Ï ×ÔÏÒÏÍ �ÁÒÁÇÒÁÆÅ ÆÏÒÍÕÌÉÒÕÀÔ-ÓÑ ÏÓÎÏ×ÎÙÅ �ÒÅÄ�ÏÌÏÖÅÎÉÑ ÎÁ ×ÅÓÏ×ÙÅ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ (2), Á ÔÁË-ÖÅ ÏÓÎÏ×ÎÏÊ ÒÅÚÕÌØÔÁÔ ÒÁÂÏÔÙ. äÏËÁÚÁÔÅÌØÓÔ×Ï ÏÓÎÏ×ÎÏÇÏ ÒÅÚÕÌØÔÁÔÁ



94 ä. á. ðïìñëï÷áÓÏÄÅÒÖÉÔÓÑ × §3. ÷ §4 × ËÁÞÅÓÔ×Å ÏÄÎÏÇÏ ÉÚ �ÒÉÌÏÖÅÎÉÊ ÕÓÔÁÎÁ×ÌÉ×Á-ÀÔÓÑ ÕÓÌÏ×ÉÑ ÎÏÒÍÁÌØÎÏÊ ÒÁÚÒÅÛÉÍÏÓÔÉ ÓÉÓÔÅÍ ÕÒÁ×ÎÅÎÉÊ Ó×ÅÒÔËÉ ×�ÒÏÓÔÒÁÎÓÔ×ÁÈ õäæ òÕÍØÅ É, × ÞÁÓÔÎÏÓÔÉ, × ËÌÁÓÓÁÈ öÅ×ÒÅ.
§2. ïÓÎÏ×ÎÏÊ ÒÅÚÕÌØÔÁÔðÏÄ �ÒÏÅËÔÉ×ÎÏÊ ×ÅÓÏ×ÏÊ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØÀ ÂÕÄÅÍ �ÏÎÉÍÁÔØ�ÒÏÉÚ×ÏÌØÎÕÀ ÎÅ×ÏÚÒÁÓÔÁÀÝÕÀ �Ï n �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ � = ('n)∞n=1ÎÅ�ÒÅÒÙ×ÎÙÈ ÆÕÎË�ÉÊ 'n : C → R, n ∈ N. ðÒÉ ËÁÖÄÏÍ n ∈ N Ï�ÒÅÄÅ-ÌÉÍ ÓÌÅÄÕÀÝÅÅ ÂÁÎÁÈÏ×Ï �ÒÏÓÔÒÁÎÓÔ×Ï �ÅÌÙÈ ÆÕÎË�ÉÊ:H'n(C) = {f ∈ H(C) : ‖f‖'n = supz∈C

|f(z)|e'n(z) <∞
}:ñÓÎÏ, ÞÔÏ H'n+1(C) ÎÅ�ÒÅÒÙ×ÎÏ ×ÌÏÖÅÎÏ × H'n(C), n ∈ N. ïÂÒÁÚÕÅÍ�ÒÏÅËÔÉ×ÎÙÊ �ÒÅÄÅÌ H�(C) = ∞⋂n=1H'n(C):äÌÑ ÔÏÇÏ ÞÔÏÂÙ ××ÅÓÔÉ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÙÊ × ÎÁÓÔÏÑÝÅÊ ÓÔÁÔØÅ ËÌÁÓÓ�ÒÏÓÔÒÁÎÓÔ×H�(C), ÎÁÍ �ÏÎÁÄÏÂÑÔÓÑ ÎÅËÏÔÏÒÙÅ ×Ó�ÏÍÏÇÁÔÅÌØÎÙÅ Ó×Å-ÄÅÎÉÑ.òÅÇÕÌÑÒÎÏÊ ÆÕÎË�ÉÅÊ ÒÁÓÓÔÏÑÎÉÑ (ÓÍ. [17℄) ÎÁÚÙ×ÁÅÔÓÑ ÎÅ×ÏÚÒÁÓÔÁ-ÀÝÁÑ ÎÅ�ÒÅÒÙ×ÎÏ ÄÉÆÆÅÒÅÎ�ÉÒÕÅÍÁÑ ÆÕÎË�ÉÑ � : [0;∞)→ (0; 1℄, ÕÄÏ-×ÌÅÔ×ÏÒÑÀÝÁÑ ÕÓÌÏ×ÉÑÍ:�′(t) → 0 �ÒÉ t→ ∞ ; ln �(ex) ×ÏÇÎÕÔÁ ÎÁ R:÷ ÞÁÓÔÎÏÓÔÉ, ÒÅÇÕÌÑÒÎÙÍÉ ÆÕÎË�ÉÑÍÉ ÒÁÓÓÔÏÑÎÉÑ Ñ×ÌÑÀÔÓÑ�(t) ≡ 1 ; �(t) = 1(1 + t)s ; s > 0 ; �(t) = e−ats ; a > 0; s > 0:ðÏÌÏÖÉÍ �(z) := �(|z|), z ∈ C.äÁÌÅÅ, ÆÕÎË�ÉÑ ' : C → C ÎÁÚÙ×ÁÅÔÓÑ �-ÕÓÔÏÊÞÉ×ÏÊ, ÅÓÌÉ �ÒÉ ÎÅ-ËÏÔÏÒÏÍ C0 > 0

|'(z)− '(�)| 6 C0 ÄÌÑ ×ÓÅÈ z; � ∈ C Ó |z − �| 6 �(z):ðÅÒÅÊÄÅÍ Ë Ï�ÒÅÄÅÌÅÎÉÀ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÅÊ (2). ðÕÓÔØU = (un)∞n=1{ ÎÅ×ÏÚÒÁÓÔÁÀÝÁÑ �Ï n �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ ÎÅ�ÒÅÒÙ×ÎÙÈ ÎÅÕÂÙ×ÁÀ-ÝÉÈ ÆÕÎË�ÉÊ un : [0;∞) → R, �ÒÉÞÅÍ ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ×ÉÑ:



ï ðïòïöäáàýéè ðòïó�òáîó�÷ ãåìùè æõîëãéê 95(U1) un(ex) ×Ù�ÕËÌÁ ÎÁ [0;∞), n ∈ N;(U2) ÓÅÍÅÊÓÔ×Ï U = (un)∞n=1 ÒÁ×ÎÏÍÅÒÎÏ �-ÕÓÔÏÊÞÉ×Ï ÎÁ [0;∞), Ô. Å.ÓÕÝÅÓÔ×ÕÅÔ C0 > 0 ÔÁËÏÅ, ÞÔÏ
|un(t)− un(s)| 6 C0 ÄÌÑ ×ÓÅÈ t; s ∈ [0;∞) Ó |t− s| 6 �(t); n ∈ N ;(U3) ÄÌÑ ËÁÖÄÏÇÏ n ∈ N ÉÍÅÅÔÓÑ Dn > 0, �ÒÉ ËÏÔÏÒÏÍun+1(t) + ln 1 + t2�(t) 6 un(t) +Dn; t > 0:äÁÌÅÅ, �ÕÓÔØ ÆÕÎË�ÉÑ v : C → R ÏÂÌÁÄÁÅÔ Ó×ÏÊÓÔ×ÁÍÉ(V1) v ∈ SH(C), ÇÄÅ SH(C) { ËÌÁÓÓ ÓÕÂÇÁÒÍÏÎÉÞÅÓËÉÈ × C ÆÕÎË�ÉÊ;(V2) v �-ÕÓÔÏÊÞÉ×Á × C.ðÏÌÏÖÉÍ 'n(z) = un(|z|) + v(z), z ∈ C, n ∈ N; � = ('n)∞n=1.óÆÏÒÍÕÌÉÒÏ×ÁÎÎÙÅ ÏÇÒÁÎÉÞÅÎÉÑ ÎÁ ×ÅÓÏ×ÕÀ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØÑ×ÌÑÀÔÓÑ ÅÓÔÅÓÔ×ÅÎÎÙÍÉ �ÒÉ ÒÁÓÓÍÏÔÒÅÎÉÉ �ÒÏÅËÔÉ×ÎÙÈ ×ÅÓÏ×ÙÈ�ÒÏÓÔÒÁÎÓÔ×. ÷Ï ×ÓÅÈ Õ�ÏÍÉÎÁ×ÛÉÈÓÑ ×Ï ××ÅÄÅÎÉÉ ÒÁÂÏÔÁÈ [9{16℄ ÎÁ ×Å-ÓÁ ÎÁËÌÁÄÙ×ÁÀÔÓÑ ÕÓÌÏ×ÉÑ ÓÕÂÇÁÒÍÏÎÉÞÎÏÓÔÉ, ÒÁÚÄÅÌÅÎÎÏÓÔÉ ×ÅÓÏ× ÉÏÔÎÏÓÉÔÅÌØÎÏ ÍÁÌÏÇÏ ÉÚÍÅÎÅÎÉÑ ×ÅÓÏ×ÏÊ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ �Ï ÛÁÒÕÎÅËÏÔÏÒÏÇÏ ÒÁÄÉÕÓÁ. ðÒÉÎ�É�ÉÁÌØÎÏ ÎÏ×ÙÍ ÍÏÍÅÎÔÏÍ �Ï ÓÒÁ×ÎÅÎÉÀÓ ÕËÁÚÁÎÎÙÍÉ ÒÁÂÏÔÁÍÉ Ñ×ÌÑÅÔÓÑ ××ÅÄÅÎÉÅ × ÕÓÌÏ×ÉÑ ×ÓÌÅÄ ÚÁ ÒÁÂÏ-ÔÏÊ [17℄ ÆÕÎË�ÉÉ �(z). úÁÍÅÔÉÍ ÔÁËÖÅ, ÞÔÏ ÕÓÌÏ×ÉÑ (U1) − (U3), (V1),(V2) ÄÏÓÔÁÔÏÞÎÏ ÌÅÇËÏ �ÒÏ×ÅÒÑÔØ.÷ ÓÔÁÔØÅ [18℄ ÂÙÌÏ �ÏËÁÚÁÎÏ, ÞÔÏ ÅÓÌÉ ×ÅÓÏ×ÁÑ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ �×ÉÄÁ (2) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÑÍ (U1)− (U3), (V1), (V2), ÔÏ, ×Ï-�ÅÒ×ÙÈ,× ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÍ �ÒÏÓÔÒÁÎÓÔ×Å ÉÚÍÅÒÉÍÙÈ ÆÕÎË�ÉÊL∞� (C) = {f ÉÚÍÅÒÉÍÁ × C : ‖f‖'n <∞; ∀n ∈ N

}�-ÚÁÄÁÞÁ (3) ÉÍÅÅÔ ÒÅÛÅÎÉÅ �ÒÉ ÌÀÂÏÊ �ÒÁ×ÏÊ ÞÁÓÔÉ g ∈ L∞� (C), É,×Ï-×ÔÏÒÙÈ, �ÒÏÅËÔÉ×ÎÏÅ �ÒÏÓÔÒÁÎÓÔ×Ï H�(C) Ñ×ÌÑÅÔÓÑ ÓÌÁÂÏ �ÒÉ×Å-ÄÅÎÎÙÍ. ðÏÓÌÅÄÎÅÅ ÏÚÎÁÞÁÅÔ, ÞÔÏ ÄÌÑ ÌÀÂÏÇÏ n ∈ N ÓÕÝÅÓÔ×ÕÅÔ m ∈ NÔÁËÏÅ, ÞÔÏ H�(C) �ÌÏÔÎÏ × H'm(C) �Ï ÎÏÒÍÅ ‖ · ‖'n . äÁÎÎÙÅ ÆÁËÔÙÑ×ÌÑÀÔÓÑ ÏÓÎÏ×Ï�ÏÌÁÇÁÀÝÉÍÉ �ÒÉ ÉÓÓÌÅÄÏ×ÁÎÉÉ �ÒÏÓÔÒÁÎÓÔ× H�(C).ðÅÒÅÊÄÅÍ Ë �ÏÓÔÁÎÏ×ËÅ ÚÁÄÁÞÉ Ï �ÏÒÏÖÄÁÀÝÉÈ ÄÌÑ �ÒÏÓÔÒÁÎÓÔ×H�(C). äÁÎÎÕÀ ÚÁÄÁÞÕ ÅÓÔÅÓÔ×ÅÎÎÏ ÒÁÓÓÍÁÔÒÉ×ÁÔØ ÄÌÑ ÆÕÎË�ÉÊ a1,: : : , ap ÉÚ H�(C) É �ÏÄÍÎÏÖÅÓÔ× G1; : : : ; Gp �ÒÏÓÔÒÁÎÓÔ×Á H�(C), ÉÍÅ-ÀÝÉÈ ÔÕ ÖÅ �ÒÏÅËÔÉ×ÎÕÀ ÓÔÒÕËÔÕÒÕ, ÞÔÏ É ÓÁÍÏ �ÒÏÓÔÒÁÎÓÔ×ÏH�(C),É ÔÁËÉÈ, ÞÔÏ aiGi ⊂ H�(C), 1 6 i 6 p.îÁÞÎÅÍ Ó Ï�ÒÅÄÅÌÅÎÉÑ �ÏÄ�ÒÏÓÔÒÁÎÓÔ× Gi, 1 6 i 6 p. ðÕÓÔØ �ÒÉËÁÖÄÏÍ i ÏÔ 1 ÄÏ p ÚÁÄÁÎÙ ÎÅ�ÒÅÒÙ×ÎÙÅ ÆÕÎË�ÉÉ �i = �i(t) : [0;∞) →



96 ä. á. ðïìñëï÷á[0;∞) É wi : C → [0;∞). ðÏÌÏÖÉÍ �i(z) := �i(|z|) É ri(z) := �i(z)+wi(z),z ∈ C, 1 6 i 6 p.âÕÄÅÍ �ÒÅÄ�ÏÌÁÇÁÔØ, ÞÔÏ ÆÕÎË�ÉÉ ri ÓÕÂÇÁÒÍÏÎÉÞÎÙ × C, 1 6 i 6 p,Á ÔÁËÖÅ ÞÔÏ �ÒÏÅËÔÉ×ÎÙÅ ×ÅÓÏ×ÙÅ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ�i = ('in)∞n=1 É �i;j = ('i;jn )∞n=1; 1 6 i 6 p; 1 6 j 6 p; (7)ÇÄÅ 'in(z) := 'n(z)− ri(z), 'i;jn (z) := 'n(z)− ri(z)− rj(z), z ∈ C, n ∈ N,1 6 i 6 p, 1 6 j 6 p, ÉÍÅÀÔ ×ÉÄ (2) É ÏÂÌÁÄÁÀÔ Ó×ÏÊÓÔ×ÁÍÉ (U1)− (U3)É (V1), (V2). úÄÅÓØ É ÄÁÌÅÅ ÂÕË×Ù i ÉÌÉ i; j ××ÅÒÈÕ ÏÂÏÚÎÁÞÁÀÔ ×ÅÒÈÎÉÅÉÎÄÅËÓÙ, Á ÎÅ �ÏËÁÚÁÔÅÌÉ ÓÔÅ�ÅÎÉ.÷ ËÁÞÅÓÔ×Å �ÏÄ�ÒÏÓÔÒÁÎÓÔ× Gi ÒÁÓÓÍÏÔÒÉÍ �ÒÏÅËÔÉ×ÎÙÅ ×ÅÓÏ×ÙÅ�ÒÏÓÔÒÁÎÓÔ×ÁH�i(C), �ÏÒÏÖÄÅÎÎÙÅ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÑÍÉ �i, 1 6 i 6p. ÷ ÓÉÌÕ [18, ÔÅÏÒÅÍÁ 2℄, �ÒÉ ËÁÖÄÏÍ i ÏÔ 1 ÄÏ p ÍÎÏÖÅÓÔ×Ï ×ÓÅÈÍÕÌØÔÉ�ÌÉËÁÔÏÒÏ× ÉÚ H�i(C) × H�(C), Ô. Å. ÔÅÈ �ÅÌÙÈ ÆÕÎË�ÉÊ �, ÄÌÑËÏÔÏÒÙÈ �H�i(C) ⊂ H�(C), ÓÏ×�ÁÄÁÅÔ ÓMi = {� ∈ H(C) | ∀m ∈ N ∃n ∈ N : supz∈C

|�(z)|eum(z)−un(z)+ri(z) <∞
}:ðÒÉ ÜÔÏÍ ËÁÖÄÙÊ ÍÕÌØÔÉ�ÌÉËÁÔÏÒ � ∈ Mi Ñ×ÌÑÅÔÓÑ ÎÅ�ÒÅÒÙ×ÎÙÍ,Ô. Å. Ï�ÅÒÁÔÏÒ ÕÍÎÏÖÅÎÉÑ �� : f 7→ �f ÄÅÊÓÔ×ÕÅÔ ÎÅ�ÒÅÒÙ×ÎÏ ÉÚH�i(C) × H�(C), 1 6 i 6 p.ðÕÓÔØ �ÒÉ ËÁÖÄÏÍ 1 6 i 6 p �ÅÌÙÅ ÆÕÎË�ÉÉ ai(z) �ÒÉÎÁÄÌÅÖÁÔÍÎÏÖÅÓÔ×ÁÍ Mi. �ÏÇÄÁ p∑i=1 aiH�i(C) ⊂ H�(C). âÕÄÅÍ ÇÏ×ÏÒÉÔØ, ÞÔÏÆÕÎË�ÉÉ a1; : : : ; ap É �ÏÄÍÎÏÖÅÓÔ×Á H�1(C); : : : ; H�p(C) �ÏÒÏÖÄÁÀÔH�(C), ÅÓÌÉ p∑i=1 aiH�i(C) = H�(C): (8)úÁÍÅÔÉÍ, ÞÔÏ ÔÁË ËÁË ai ∈Mi, 1 6 i 6 p, ÔÏ

∀m ∈ N ∃n ∈ N; ∃C > 0 : p∑i=1 |ai(z)|eri(z) 6 C eum(z)−un(z); z ∈ C: (9)ïÓÎÏ×ÎÙÍ ÒÅÚÕÌØÔÁÔÏÍ ÒÁÂÏÔÙ Ñ×ÌÑÅÔÓÑ ÓÌÅÄÕÀÝÁÑ ÔÅÏÒÅÍÁ.



ï ðïòïöäáàýéè ðòïó�òáîó�÷ ãåìùè æõîëãéê 97�ÅÏÒÅÍÁ 1. ðÒÉ �ÅÒÅÞÉÓÌÅÎÎÙÈ ÏÇÒÁÎÉÞÅÎÉÑÈ ÆÕÎË�ÉÉ a1; : : : ; ap É�ÏÄÍÎÏÖÅÓÔ×Á H�1(C); : : : ; H�p(C) �ÏÒÏÖÄÁÀÔ H�(C) × ÔÏÍ É ÔÏÌØ-ËÏ × ÔÏÍ ÓÌÕÞÁÅ, ÅÓÌÉ
∀m ∈ N ∃n ∈ N; ∃B > 0 : p∑i=1 |ai(z)|eri(z) > B e−um(z)+un(z); z ∈ C: (10)óÆÏÒÍÕÌÉÒÕÅÍ �ÒÏÓÔÏÅ ÓÌÅÄÓÔ×ÉÅ ÔÅÏÒÅÍÙ 1 ÄÌÑ ÓÌÕÞÁÑ, ËÏÇÄÁGi =H�(C), 1 6 i 6 p, Ô. Å. ËÏÇÄÁ ri(z) ≡ 0, 1 6 i 6 p. ðÒÉ ÜÔÏÍ ×ÓÅ Mi, 1 6i 6 p, ÓÏ×�ÁÄÁÀÔ ÓÏ ÍÎÏÖÅÓÔ×ÏÍ ×ÓÅÈ ÍÕÌØÔÉ�ÌÉËÁÔÏÒÏ× �ÒÏÓÔÒÁÎÓÔ×ÁH�(C):M(H�(C)) = {� ∈ H(C) | ∀m ∈ N ∃n ∈ N : supz∈C

|�(z)|eum(z)−un(z) <∞
}:óÌÅÄÓÔ×ÉÅ 1. ðÕÓÔØ � { �ÒÏÅËÔÉ×ÎÁÑ ×ÅÓÏ×ÁÑ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ×ÉÄÁ (2), ÏÂÌÁÄÁÀÝÁÑ Ó×ÏÊÓÔ×ÁÍÉ (U1)− (U3) É (V1), (V2);ai ∈M(H�(C)); 1 6 i 6 p:òÁ×ÅÎÓÔ×Ï p∑i=1 aiH�(C) = H�(C) ÉÍÅÅÔ ÍÅÓÔÏ ÔÏÇÄÁ É ÔÏÌØËÏ ÔÏÇÄÁ,ËÏÇÄÁ

∀m ∈ N ∃n ∈ N; ∃B > 0 : p∑i=1 |ai(z)| > B e−um(z)+un(z); z ∈ C:úÁÍÅÞÁÎÉÅ 1. îÁ �ÒÁËÔÉËÅ (ÓÍ. [2℄{ [7℄) ÞÁÓÔÏ ×ÓÔÒÅÞÁÀÔÓÑ ÞÁÓÔÎÙÅÓÌÕÞÁÉ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÅÊ (2), ËÏÇÄÁ un(t) = qnu(t), ∞ > qn ↓ q > 0,t > 0, n ∈ N; v(z) = ṽ(| Im z|), z ∈ C. ÷ Ó×ÑÚÉ Ó ÜÔÉÍ ÓÄÅÌÁÅÍ ÓÌÅÄÕ-ÀÝÅÅ �ÏÌÅÚÎÏÅ ÚÁÍÅÞÁÎÉÅ. éÍÅÎÎÏ, ÎÅÔÒÕÄÎÏ ×ÉÄÅÔØ, ÞÔÏ ÅÓÌÉ u(t) {ÎÅ�ÒÅÒÙ×ÎÁÑ ÎÅÕÂÙ×ÁÀÝÁÑ �-ÕÓÔÏÊÞÉ×ÁÑ ÎÁ [0;∞) ÆÕÎË�ÉÑ, �ÒÉÞÅÍu(et) ×Ù�ÕËÌÁ ÎÁ [0;∞) É ln t�(t) = o(u(t)) �ÒÉ t → ∞, ÔÏ �ÏÓÌÅÄÏ×Á-ÔÅÌØÎÏÓÔØ U = (qnu(t))∞n=1 ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÑÍ (U1)−(U3). ÷ Ó×ÏÀÏÞÅÒÅÄØ, ÅÓÌÉ ṽ = ṽ(t) { ÎÅÕÂÙ×ÁÀÝÁÑ ×Ù�ÕËÌÁÑ ÎÁ [0;∞) ÆÕÎË�ÉÑ, ÄÌÑËÏÔÏÒÏÊ ṽ′+(t + �(t))�(t) 6 C �ÒÉ t > 0, ÔÏ ÆÕÎË�ÉÑ v(z) = ṽ(| Im z|)ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÑÍ (V1), (V2).÷ ÚÁ×ÅÒÛÅÎÉÅ �ÁÒÁÇÒÁÆÁ �ÒÉ×ÅÄÅÍ �ÒÉÍÅÒ �ÒÉÍÅÎÅÎÉÑ ÔÅÏÒÅÍÙ 1× ÓÌÕÞÁÅ, ËÏÇÄÁ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ ÉÚ [16℄ ÎÅ�ÒÉÍÅÎÉÍ.



98 ä. á. ðïìñëï÷áðÒÉÍÅÒ 1. ðÕÓÔØ �(t) = e−ts , s > 0; � > s; � > �+2; ∞ > qn ↓ q > 0.òÁÓÓÍÏÔÒÉÍ ×ÅÓÏ×ÕÀ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ� = (qn|z|� + 2| Im z|�)∞n=1: (11)÷ÏÓ�ÏÌØÚÕÅÍÓÑ ÔÏÌØËÏ ÞÔÏ ÓÄÅÌÁÎÎÙÍ ÚÁÍÅÞÁÎÉÅÍ. ÷ ÄÁÎÎÏÍ ÓÌÕÞÁÅu(t) = t�, �ÒÉÞÅÍ � > s, ÔÁË ÞÔÏ ln t�(t) = ln t+ ts = o(u(t)) �ÒÉ t→ ∞.äÌÑ ÆÕÎË�ÉÉ ṽ(t) = 2t� ×Ù�ÏÌÎÑÅÔÓÑ ÕÓÌÏ×ÉÅṽ′+(t+ �(t))�(t) = 2�(t+ e−ts)�−1 e−ts → 0; t→ ∞:�ÁËÉÍ ÏÂÒÁÚÏÍ, ÚÁËÌÀÞÁÅÍ, ÞÔÏ ×ÅÓÏ×ÁÑ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ (11) ÕÄÏ-×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÑÍ (U1)−(U3), (V1), (V2). ÷Ù�ÉÛÅÍ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÅ�ÒÏÅËÔÉ×ÎÏÅ �ÒÏÓÔÒÁÎÓÔ×Ï H�(C):H�(C) = {f ∈ H(C) : ∀n ∈ N supz∈C

|f(z)|exp(qn|z|� + 2| Im z|�) <∞
}:÷ ËÁÞÅÓÔ×Å �ÏÄÍÎÏÖÅÓÔ× �ÒÏÓÔÒÁÎÓÔ×Á H�(C) ÄÌÑ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉÏ �ÏÒÏÖÄÁÀÝÉÈ ×ÏÚØÍÅÍ Ä×Á ÏÄÉÎÁËÏ×ÙÅ �ÏÄ�ÒÏÓÔÒÁÎÓÔ×ÁH�1(C) = H�2(C)= {f ∈ H(C) : ∀n ∈ N supz∈C

|f(z)|exp(qn|z|� + | Im z|�) <∞
}:üÔÏ ÏÚÎÁÞÁÅÔ, ÞÔÏ × �ÒÉ×ÅÄÅÎÎÙÈ ×ÙÛÅ ÏÂÏÚÎÁÞÅÎÉÑÈ r1(z) = r2(z) =

| Im z|�, z ∈ C. óÌÅÄÏ×ÁÔÅÌØÎÏ, �ÒÉ ×ÓÅÈ n ∈ N, z ∈ C É i; j, �ÒÉÎÉÍÁÀ-ÝÉÈ ÚÎÁÞÅÎÉÑ 1,2, ÉÍÅÅÍ:'in(z) = qn|z|� + | Im z|�; 'i;jn (z) = qn|z|�: (12)ëÁË É �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ (11), �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ (12) ÕÄÏ×ÌÅÔ×ÏÒÑ-ÀÔ ÕÓÌÏ×ÉÑÍ (U1)− (U3), (V1), (V2).íÎÏÖÅÓÔ×Ï ÍÕÌØÔÉ�ÌÉËÁÔÏÒÏ× ÉÚ H�i(C) × H�(C), i = 1; 2, ÓÏ×�Á-ÄÁÅÔ Ó M = {� ∈ H(C) : ∀" > 0 supz∈C

|�(z)|exp("|z|� + | Im z|�) <∞
}:�ÁËÉÍ ÏÂÒÁÚÏÍ, ÔÅÏÒÅÍÁ 1 �ÏÚ×ÏÌÑÅÔ ÒÅÛÉÔØ ÚÁÄÁÞÕ Ï �ÏÒÏÖÄÁ-ÀÝÉÈ × �ÒÏÓÔÒÁÎÓÔ×Å H�(C) ÄÌÑ �ÏÄ�ÒÏÓÔÒÁÎÓÔ× H�1(C), H�2(C) É�ÒÏÉÚ×ÏÌØÎÙÈ �ÅÌÙÈ ÆÕÎË�ÉÊ a1; a2 ∈ M . éÍÅÎÎÏ, ÄÌÑ ÔÏÇÏ ÞÔÏÂÙÆÕÎË�ÉÉ a1; a2 ∈ M É �ÏÄÍÎÏÖÅÓÔ×Á H�1(C), H�2(C) �ÏÒÏÖÄÁÌÉ ×ÓÅ



ï ðïòïöäáàýéè ðòïó�òáîó�÷ ãåìùè æõîëãéê 99�ÒÏÓÔÒÁÎÓÔ×Ï H�(C), ÎÅÏÂÈÏÄÉÍÏ É ÄÏÓÔÁÔÏÞÎÏ, ÞÔÏÂÙ ×Ù�ÏÌÎÑÌÏÓØÕÓÌÏ×ÉÅ
∀" > 0 ∃B > 0 : |a1(z)|+ |a2(z)| > B exp (

− "|z|� + | Im z|�); z ∈ C:ðÏËÁÖÅÍ ÔÅ�ÅÒØ, ÞÔÏ ÄÁÎÎÁÑ ÚÁÄÁÞÁ Ï �ÏÒÏÖÄÁÀÝÉÈ ÎÅ ÍÏÖÅÔ ÂÙÔØÒÅÛÅÎÁ ÚÁ ÓÞÅÔ �ÒÉÍÅÎÅÎÉÑ ÔÅÏÒÅÍÙ 4 ÉÚ [16℄. ïÄÎÉÍ ÉÚ �ÒÅÄ�ÏÌÏÖÅ-ÎÉÊ ÕËÁÚÁÎÎÏÇÏ ÒÅÚÕÌØÔÁÔÁ Ñ×ÌÑÅÔÓÑ ÕÓÌÏ×ÉÅ
∀" > 0 R∗(z)R(z) = O(e"|z|�); |z| → ∞; (13)ÇÄÅ R(z) = e| Im z|� , R∗(z) = sup{

|R(z + w)| : |w| 6 12(1+|z|)}, z ∈ C.îÅÔÒÕÄÎÏ ×ÉÄÅÔØ, ÞÔÏ �ÒÉ ×ÙÂÒÁÎÎÙÈ � É � ÕÓÌÏ×ÉÅ (13) ÎÁÒÕÛÅÎÏ.äÅÊÓÔ×ÉÔÅÌØÎÏ, �ÕÓÔØ zn = in, n ∈ N. �ÏÇÄÁR∗(zn)R(zn) = exp [(n+ 12(1+ n))�− n�]= exp [n�(1+ 12n(1+ n))�− n�]

> exp �n�−12(1 + n) > exp �4 n� = exp �4 |zn|�; n ∈ N:÷ ÚÁËÌÀÞÅÎÉÅ ÚÁÍÅÔÉÍ, ÞÔÏ ËÏÎÓÔÁÎÔÕ � ÍÏÖÎÏ, ×ÏÏÂÝÅ ÇÏ×ÏÒÑ,ÚÁÍÅÎÉÔØ ÎÁ ÎÅËÏÔÏÒÙÊ ÕÔÏÞÎÅÎÎÙÊ �ÏÒÑÄÏË �(|z|) → �.
§3. äÏËÁÚÁÔÅÌØÓÔ×Ï ÏÓÎÏ×ÎÏÇÏ ÒÅÚÕÌØÔÁÔÁóÈÅÍÁ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÔÅÏÒÅÍÙ 1 × ÏÓÎÏ×ÎÏÍ �Ï×ÔÏÒÑÅÔ ËÒÁÔËÕÀÓÈÅÍÕ, �ÒÉ×ÅÄÅÎÎÕÀ × [16℄. îÏ ÉÍÅÀÔÓÑ É ÎÏ×ÙÅ ÏÔÌÉÞÉÔÅÌØÎÙÅ ÍÏÍÅÎ-ÔÙ, Ó×ÑÚÁÎÎÙÅ Ó ××ÅÄÅÎÉÅÍ ÆÕÎË�ÉÉ �(z) É �ÒÉÍÅÎÅÎÉÅÍ ÒÅÚÕÌØÔÁÔÏ×ÉÚ [17, 18℄.äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 1 × ÞÁÓÔÉ ÎÅÏÂÈÏÄÉÍÏÓÔÉ. ðÕÓÔØ ×Ù�ÏÌÎÅ-ÎÏ ÒÁ×ÅÎÓÔ×Ï (8). �ÏÇÄÁ Ï�ÅÒÁÔÏÒLa : (g1; : : : ; gp) ∈ ×pi=1H�i(C) 7→ p∑i=1 aigiÄÅÊÓÔ×ÕÅÔ ÎÅ�ÒÅÒÙ×ÎÏ ÉÚ ×pi=1H�i(C) ÎÁ H�(C). ÷ �ÒÏÓÔÒÁÎÓÔ×Å

×pi=1H�i(C)ÒÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ ÅÓÔÅÓÔ×ÅÎÎÁÑ ÔÏ�ÏÌÏÇÉÑ, ÚÁÄÁ×ÁÅÍÁÑ ÎÁÂÏÒÏÍ ÎÏÒÍ
‖(g1; : : : ; gp)‖n := max{

‖gi‖'in : 1 6 i 6 p}; n ∈ N:ðÏÓËÏÌØËÕ ×pi=1H�i(C) É H�(C) { �ÒÏÓÔÒÁÎÓÔ×Á æÒÅÛÅ, ÏÔÏÂÒÁ-ÖÅÎÉÅ La ÏÔËÒÙÔÏ. üÔÏ ÏÚÎÁÞÁÅÔ, ÞÔÏ ÄÌÑ ÌÀÂÏÇÏ m ∈ N ÉÍÅÀÔÓÑ



100 ä. á. ðïìñëï÷án ∈ N É C > 0, �ÒÉ ËÏÔÏÒÙÈ ÄÌÑ ËÁÖÄÏÊ ÆÕÎË�ÉÉ g ∈ H�(C) ÎÁÊ-ÄÅÔÓÑ ÒÁÚÌÏÖÅÎÉÅ g = p∑i=1 aigi Ó gi ∈ H�i(C), 1 6 i 6 p, ÔÁËÏÅ, ÞÔÏ
‖(g1; : : : ; gp)‖m 6 C ‖g‖'n .úÁÆÉËÓÉÒÕÅÍ m ∈ N. ðÏÌØÚÕÑÓØ �ÏÓÌÅÄÎÉÍ ÕÓÌÏ×ÉÅÍ ÄÌÑ m+1 ×ÍÅ-ÓÔÏ m, ÎÁÊÄÅÍ n > m + 1 É C > 0, �ÒÉ ËÏÔÏÒÙÈ ÄÌÑ ×ÓÑËÏÊ ÆÕÎË�ÉÉg ∈ H�(C) É ÎÅËÏÔÏÒÏÇÏ ÅÅ ÒÁÚÌÏÖÅÎÉÑ g = p∑i=1 aigi ×Ù�ÏÌÎÑÅÔÓÑ Ï�ÅÎËÁmax{

‖gi‖'im+1 : 1 6 i 6 p} 6 C‖g‖'n; g ∈ H�(C):�ÏÇÄÁ
|gi(z)| 6 ‖gi‖'im+1 exp'im+1(z) 6 C‖g‖'n e'm+1(z)−ri(z);z ∈ C; 1 6 i 6 p:óÌÅÄÏ×ÁÔÅÌØÎÏ, ÄÌÑ �ÒÏÉÚ×ÏÌØÎÏÊ ÆÕÎË�ÉÉ g ∈ H�(C) �ÏÌÕÞÁÅÍ:

|g(z)| 6

p∑i=1 |ai(z)| |gi(z)| 6 C‖g‖'n e'm+1(z) p∑i=1 |ai(z)|eri(z) ; z ∈ C: (14)ëÁË ÕÖÅ ÂÙÌÏ ÏÔÍÅÞÅÎÏ × §2, �ÒÉ ÎÁÌÏÖÅÎÎÙÈ ÏÇÒÁÎÉÞÅÎÉÑÈ �ÒÏÅË-ÔÉ×ÎÙÊ �ÒÅÄÅÌ H�(C) Ñ×ÌÑÅÔÓÑ ÓÌÁÂÏ �ÒÉ×ÅÄÅÎÎÙÍ. úÎÁÞÉÔ, ÎÁÊÄÅÔÓÑÎÏÍÅÒ l > n ÔÁËÏÊ, ÞÔÏ H�(C) �ÌÏÔÎÏ × H'l(C) �Ï ÎÏÒÍÅ ‖ · ‖'n .ðÏÌØÚÕÑÓØ [17, �ÒÅÄÌÏÖÅÎÉÅ 3.3℄, �Ï ÓÕÂÇÁÒÍÏÎÉÞÅÓËÏÊ �-ÕÓÔÏÊÞÉ×ÏÊÆÕÎË�ÉÉ 'l+4(z) �ÏÓÔÒÏÉÍ ÓÅÍÅÊÓÔ×Ï {f� : � ∈ C} �ÅÌÙÈ ÆÕÎË�ÉÊÔÁËÏÅ, ÞÔÏ f�(�) = �(�) e'l+4(�); � ∈ C ; (15)
|f�(z)| 6

M�2(z) (1 + |z|2)4 e'l+4(z); z; � ∈ C: (16)éÚ (16) × ÓÉÌÕ (U3) ×ÙÔÅËÁÅÔ, ÞÔÏ
|f�(z)| 6 M̃ e'l(z); z; � ∈ C;ÇÄÅ M̃ :=M exp{Dl+3+Dl+2+Dl+1+Dl}. �ÁËÉÍ ÏÂÒÁÚÏÍ, f� ∈ H'l(C)É ‖f�‖'l 6 M̃ �ÒÉ ×ÓÅÈ � ∈ C.�Å�ÅÒØ ÄÌÑ ËÁÖÄÏÊ ÆÕÎË�ÉÉ f� , � ∈ C, ÎÁÊÄÅÍ g� ∈ H�(C) Ó ‖f� −g�‖'n 6 min{ �(�)2 exp ('l+4(�) − 'n(�)); M̃}. �ÏÇÄÁ, ×Ï-�ÅÒ×ÙÈ,

‖g�‖'n 6 ‖g� − f�‖'n + ‖f�‖'n 6 M̃ + ‖f�‖'l 6 2M̃:



ï ðïòïöäáàýéè ðòïó�òáîó�÷ ãåìùè æõîëãéê 101á ×Ï-×ÔÏÒÙÈ, Ó ÕÞÅÔÏÍ ÆÏÒÍÕÌÙ (15) ÎÁÈÏÄÉÍ:
|g�(�)| > f�(�) − |f�(�)− g�(�)| >

> �(�) e'l+4(�) − �(�)2 e'l+4(�)−'n(�) e'n(�) = �(�)2 e'l+4(�):ðÒÉÍÅÎÑÑ Ï�ÅÎËÕ (14) ÄÌÑ ÆÕÎË�ÉÊ g� , � ∈ C, �ÏÌÕÞÁÅÍ, ÞÔÏ�(�)2 e'l+4(�) 6 |g�(�)| 6 2CM̃ e'm+1(�) p∑i=1 |ai(�)|eri(�) ; � ∈ C:óÌÅÄÏ×ÁÔÅÌØÎÏ, �ÒÉ ×ÓÅÈ � ∈ C Ó�ÒÁ×ÅÄÌÉ×Ù ÎÅÒÁ×ÅÎÓÔ×Áp∑i=1 |ai(�)|eri(�) >
14CM̃ exp{ul+4(�)− (um+1(�) + ln 1�(�))}

> B eul+4(�)−um(�);ÇÄÅ B := 14CM̃ eDm , Á Dm { ËÏÎÓÔÁÎÔÁ ÉÚ ÕÓÌÏ×ÉÑ (U3). �ÅÍ ÓÁÍÙÍÎÅÏÂÈÏÄÉÍÏÓÔØ ÕÓÌÏ×ÉÑ (10) ÄÏËÁÚÁÎÁ.ðÒÅÖÄÅ ÞÅÍ ÄÏËÁÚÙ×ÁÔØ ÔÅÏÒÅÍÕ 1 × ÞÁÓÔÉ ÄÏÓÔÁÔÏÞÎÏÓÔÉ, ÕÓÔÁ-ÎÏ×ÉÍ ÓÌÅÄÕÀÝÕÀ ×Ó�ÏÍÏÇÁÔÅÌØÎÕÀ ÌÅÍÍÕ. úÁÍÅÔÉÍ, ÞÔÏ ÂÅÚ ÄÏËÁÚÁ-ÔÅÌØÓÔ×Á ÄÁÎÎÙÊ ÆÁËÔ �ÒÉ×ÅÄÅÎ × [16, ÎÅÒÁ×ÅÎÓÔ×Ï (5)℄. þÅÒÅÚ SH0(C)ÚÄÅÓØ É ÄÁÌÅÅ ÂÕÄÅÔ ÏÂÏÚÎÁÞÁÔØÓÑ �ÏÄËÌÁÓÓ ËÌÁÓÓÁ SH(C) ÓÕÂÇÁÒÍÏÎÉ-ÞÅÓËÉÈ × C ÆÕÎË�ÉÊ, ÓÏÓÔÏÑÝÉÊ ÉÚ ÆÕÎË�ÉÊ ×ÉÄÁ sup{ln |f | : f ∈ I},ÇÄÅ I { ÌÏËÁÌØÎÏ ÏÇÒÁÎÉÞÅÎÎÏÅ ÓÅÍÅÊÓÔ×Ï �ÅÌÙÈ ÆÕÎË�ÉÊ.ìÅÍÍÁ 1. ÷ÓÑËÁÑ ÆÕÎË�ÉÑ k ÉÚ ËÌÁÓÓÁ eSH0(C), Ô. Å. ÉÍÅÀÝÁÑ ×ÉÄk = sup{|f | : f ∈ I}, ÇÄÅ I { ÌÏËÁÌØÎÏ ÏÇÒÁÎÉÞÅÎÎÏÅ × C ÓÅÍÅÊÓÔ×Ï�ÅÌÙÈ ÆÕÎË�ÉÊ, Ñ×ÌÑÅÔÓÑ ÌÏËÁÌØÎÏ ÌÉ�ÛÉ�Å×ÏÊ, ÔÁË ÞÔÏ ×ÓÀÄÕ × CÉÍÅÅÔ ÏÂÏÂÝÅÎÎÕÀ �ÒÏÉÚ×ÏÄÎÕÀ �k�z , �ÒÉÞÅÍ
∣∣∣�k�z (z)∣∣∣ 6

1�(z) sup{k(z + �) : |�| 6 �(z)}; z ∈ C; (17)ÇÄÅ ÆÕÎË�ÉÑ � : C → (0;∞) ÍÏÖÅÔ ÂÙÔØ ×ÙÂÒÁÎÁ �ÒÏÉÚ×ÏÌØÎÏ.äÏËÁÚÁÔÅÌØÓÔ×Ï. ÷ÏÚØÍÅÍ �ÒÏÉÚ×ÏÌØÎÙÅ t; z ∈ C É " > 0. îÁÊÄÅÍ�ÅÌÕÀ ÆÕÎË�ÉÀ g ∈ I ÔÁËÕÀ, ÞÔÏ k(t) < |g(t)| + ". �ÁË ËÁË �ÒÉ ÜÔÏÍk(z) > |g(z)|, ÔÏk(t)− k(z) < |g(t)|+ "− |g(z)| 6 |g(t)− g(z)|+ "
6 sup{|f(t)− f(z)| : f ∈ I}+ ":



102 ä. á. ðïìñëï÷á÷ ÓÉÌÕ ÒÁ×ÎÏ�ÒÁ×ÉÑ ÔÏÞÅË t; z É �ÒÏÉÚ×ÏÌØÎÏÓÔÉ " > 0, ÚÁËÌÀÞÁÅÍ, ÞÔÏ
|k(t)− k(z)| 6 sup{|f(t)− f(z)| : f ∈ I}:ðÕÓÔØ ÔÅ�ÅÒØ z ∈ C ÆÉËÓÉÒÏ×ÁÎÏ, Cz = {w : |w − z| = �(z)}, M :=sup{|f(w)| : w ∈ Cz ; f ∈ I}, 0 < Æ < �(z). �ÏÇÄÁ ÄÌÑ ×ÓÅÈ f ∈ I É t ∈ CÓ |t− z| 6 Æ ÉÍÅÅÍ:

|f(t)− f(z)| = ∣∣∣ 12�i ∫Cz f(w)w − t dw −
12�i ∫Cz f(w)w − z dw∣∣∣ 6

M |t− z|�(z)− Æ :�ÁËÉÍ ÏÂÒÁÚÏÍ, |k(t) − k(z)| 6
M |t−z|�(z)−Æ ÄÌÑ ×ÓÅÈ ÕËÁÚÁÎÎÙÈ t, ÏÔËÕÄÁ,ÏÞÅ×ÉÄÎÏ, ×ÙÔÅËÁÅÔ, ÞÔÏ ÆÕÎË�ÉÑ k Ñ×ÌÑÅÔÓÑ ÌÏËÁÌØÎÏ ÌÉ�ÛÉ�Å×ÏÊ.ðÒÉ ÜÔÏÍ

∣∣∣�k�z (z)∣∣∣ 6 lim supt→z |k(t)− k(z)|
|t− z| 6

M�(z)− Æ :÷ ÓÉÌÕ �ÒÏÉÚ×ÏÌØÎÏÓÔÉ Æ > 0, ÕÞÉÔÙ×ÁÑ, ÞÔÏ M 6 sup{k(z + �) : |�| 6�(z)}, �ÏÌÕÞÁÅÍ Ï�ÅÎËÕ (17). �äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 1 × ÞÁÓÔÉ ÄÏÓÔÁÔÏÞÎÏÓÔÉ. ðÕÓÔØ ×Ù�ÏÌÎÅ-ÎÏ ÕÓÌÏ×ÉÅ (10). ÷ÏÚØÍÅÍ �ÒÏÉÚ×ÏÌØÎÕÀ ÆÕÎË�ÉÀ f ∈ H�(C) É �ÏÓÔÒÏ-ÉÍ gi ∈ H�i(C), 1 6 i 6 p, ÔÁËÉÅ, ÞÔÏ f = p∑i=1 aigi.I. óÎÁÞÁÌÁ �ÒÏ×ÅÄÅÍ ÄÏËÁÚÁÔÅÌØÓÔ×Ï ÄÌÑ ÓÌÕÞÁÑ ri ∈ SH0(C), 1 6i 6 p.ïÂÏÚÎÁÞÉÍ ÄÌÑ ÕÄÏÂÓÔ×Á Ri(z) := eri(z), z ∈ C, 1 6 i 6 p. âÕÄÅÍ ×ÄÁÌØÎÅÊÛÅÍ Ï�ÕÓËÁÔØ ÁÒÇÕÍÅÎÔ z, ÅÓÌÉ ÜÔÏ ÎÅ ×ÙÚÙ×ÁÅÔ ÎÅÄÏÒÁÚÕÍÅ-ÎÉÊ.1) úÁÍÅÔÉÍ, ÞÔÏ, × ÓÉÌÕ ÕÓÌÏ×ÉÑ (9),
∀m ∈ N ∃n ∈ N; ∃C > 0 : |ai|R2i 6 C eum−un−ri × C; 1 6 i 6 p: (18)ðÏËÁÖÅÍ, ÞÔÏ ÁÎÁÌÏÇÉÞÎÏÅ ÕÓÌÏ×ÉÅ ×Ù�ÏÌÎÑÅÔÓÑ É ÄÌÑ ∣∣ ��z ( aiR2i )∣∣. úÁ-ÆÉËÓÉÒÕÅÍ 1 6 i 6 p.�ÁË ËÁË ai ∈ H(C), ÔÏ��z (|ai|2) = ��z (aiai) = ai ��z (ai) É ��z (|ai|2) = 2|ai| ��z (|ai|);



ï ðïòïöäáàýéè ðòïó�òáîó�÷ ãåìùè æõîëãéê 103ÏÔËÕÄÁ ∣∣ ��z (ai)∣∣ = 2∣∣ ��z (|ai|)∣∣. óÌÅÄÏ×ÁÔÅÌØÎÏ,∣∣∣ ��z( aiR2i )∣∣∣ 6 2∣∣∣ ��z (|ai|) ∣∣∣R−2i + |ai| 2R−3i ∣∣∣ ��z (Ri)∣∣∣: (19)ðÕÓÔØ m ∈ N ÆÉËÓÉÒÏ×ÁÎÏ, Á n ∈ N É C > 0 ÎÁÊÄÅÎÙ �Ï m ×ÓÏÏÔ×ÅÔÓÔ×ÉÉ Ó ÕÓÌÏ×ÉÅÍ (9). �ÏÇÄÁ
|ai| 6 C eum−un+ri × C: (20)éÚ ÜÔÏÇÏ ÎÁ ÏÓÎÏ×ÁÎÉÉ ÌÅÍÍÙ 1 Ó ÕÞÅÔÏÍ ÕÓÌÏ×ÉÑ (U2) É �-ÕÓÔÏÊÞÉ×ÏÓÔÉÆÕÎË�ÉÉ ri ÚÁËÌÀÞÁÅÍ, ÞÔÏ ×ÓÀÄÕ × C Ó�ÒÁ×ÅÄÌÉ×Á Ï�ÅÎËÁ

∣∣∣ ��z (|ai|)∣∣∣ 6 C1 1� eum−un+ri :áÎÁÌÏÇÉÞÎÏ, �ÏÓËÏÌØËÕ ÆÕÎË�ÉÑ Ri �ÒÉÎÁÄÌÅÖÉÔ ËÌÁÓÓÕ eSH0(C), �ÏÔÏÊ ÖÅ ÌÅÍÍÅ 1 �ÏÌÕÞÁÅÍ, ÞÔÏ ×ÓÀÄÕ × C ×ÅÒÎÏ ÎÅÒÁ×ÅÎÓÔ×Ï
∣∣∣ ��z (Ri)∣∣∣ 6 C2 1� eri :÷ÏÚ×ÒÁÝÁÑÓØ Ë (19) É ÉÓ�ÏÌØÚÕÑ (20), �ÏÌÕÞÁÅÍ, ÞÔÏ

∣∣∣ ��z( aiR2i )∣∣∣ 6 2(C1 + C C2) 1� eum−un−ri 6 C̃ eum−un+1−ri ;ÇÄÅ C̃ = 2(C1 + C C2) eDn , Á Dn { ËÏÎÓÔÁÎÔÁ ÉÚ ÕÓÌÏ×ÉÑ (U3).éÔÁË, ÄÌÑ ∣∣ ��z ( aiR2i )∣∣ ×Ù�ÏÌÎÑÅÔÓÑ ÁÎÁÌÏÇ ÕÓÌÏ×ÉÑ (18).2) äÌÑ 1 6 i 6 p É 1 6 j 6 p �ÏÌÏÖÉÍ�ij = ajR2j ·
��z( aiR2i )

−
aiR2i ·

��z( ajR2j ) ; 
ij = ( p∑k=1 |ak|2R2k )−2
· f · �ij :úÁÍÅÔÉÍ ÓÒÁÚÕ, ÞÔÏ 
ij = −
ji, 
ii = 0, 1 6 i 6 p, 1 6 j 6 p.ðÏËÁÖÅÍ, ÞÔÏ 
ij ∈ L∞�i;j (C), 1 6 i 6 p, 1 6 j 6 p. úÁÆÉËÓÉÒÕÅÍm ∈ N. ðÏÌØÚÕÑÓØ ÕÓÌÏ×ÉÅÍ (18), ÎÁÊÄÅÍ n0 ∈ N É C0 > 0, �ÒÉ ËÏÔÏÒÙÈ

|ai|R2i 6 C0 eum−un0−ri ; 1 6 i 6 p:äÁÌÅÅ, × ÓÏÏÔ×ÅÔÓÔ×ÉÉ Ó �ÕÎËÔÏÍ 1), ÉÍÅÀÔÓÑ n1 ∈ N É C1 > 0 ÔÁËÉÅ,ÞÔÏ ∣∣∣ ��z( aiR2i )∣∣∣ 6 C1 eun0−un1−ri ; 1 6 i 6 p:�ÏÇÄÁ
|�ij | 6 2C0 C1 eum−un1−ri−rj × C; 1 6 i 6 p; 1 6 j 6 p: (21)



104 ä. á. ðïìñëï÷áï�ÅÎÉÍ ×ÅÌÉÞÉÎÕ ( p∑k=1 |ak|2R2k )−2. îÁ ÏÓÎÏ×ÁÎÉÉ ÎÅÒÁ×ÅÎÓÔ×Á ëÏÛÉÉÍÅÅÍ: p∑k=1 |ak|2R2k >
1p ( p∑k=1 |ak|Rk )2:ðÏÜÔÏÍÕ

( p∑k=1 |ak|2R2k )−2
6 p2 ( p∑k=1 |ak|Rk )−4:ðÏÌØÚÕÑÓØ ÕÓÌÏ×ÉÅÍ (10), ÎÁÊÄÅÍ ÎÏÍÅÒÁ n2; n3; n4; n5 É ËÏÎÓÔÁÎÔÙ B1,B2; B3, B4 ÔÁËÉÅ, ÞÔÏp∑k=1 |ak|Rk > Bs e−uns+uns+1 × C; s = 1; 2; 3; 4:�ÏÇÄÁ �ÒÅÄÙÄÕÝÁÑ Ï�ÅÎËÁ ÍÏÖÅÔ ÂÙÔØ �ÒÏÄÏÌÖÅÎÁ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁ-ÚÏÍ:

( p∑k=1 |ak|2R2k )−2
6 p2 1B1 eun1−un2 1B2 eun2−un3 1B3 eun3−un4 1B4 eun4−un5= p2B1B2B3B4 eun1−un5 : (22)îÁËÏÎÅ�, ÔÁË ËÁË f ∈ H�(C), ÔÏ

|f | 6 ‖f‖'n5 eun5+v × C: (23)ïÂßÅÄÉÎÑÑ ÆÏÒÍÕÌÙ (21), (22) É (23), ÏËÏÎÞÁÔÅÌØÎÏ �ÏÌÕÞÁÅÍ, ÞÔÏ
|
ij | 6 C eum+v−ri−rj × C; 1 6 i 6 p; 1 6 j 6 p;ÇÄÅ C = 2C0C1p2B1B2B3B4 ‖f‖'n5 . �ÁËÉÍ ÏÂÒÁÚÏÍ, 
ij ∈ L∞�i;j (C), 1 6 i 6 p,1 6 j 6 p.3) ðÏ �ÒÅÄ�ÏÌÏÖÅÎÉÀ ×ÅÓÏ×ÁÑ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ �i;j ÕÄÏ×ÌÅÔ×Ï-ÒÑÅÔ ÕÓÌÏ×ÉÑÍ (U1)− (U3), (V1), (V2). îÁ ÏÓÎÏ×ÁÎÉÉ [18, ÔÅÏÒÅÍÁ 1℄ ÚÁ-ËÌÀÞÁÅÍ, ÞÔÏ × �ÒÏÓÔÒÁÎÓÔ×Å L∞�i;j (C) ÎÅÏÄÎÏÒÏÄÎÏÅ ÕÒÁ×ÎÅÎÉÅ ëÏÛÉ-òÉÍÁÎÁ (3) ÒÁÚÒÅÛÉÍÏ �ÒÉ ÌÀÂÏÊ �ÒÁ×ÏÊ ÞÁÓÔÉ g ∈ L∞�i;j (C). óÌÅ-ÄÏ×ÁÔÅÌØÎÏ, ÎÁÊÄÕÔÓÑ ÆÕÎË�ÉÉ �ij ∈ L∞�i;j (C) ÔÁËÉÅ, ÞÔÏ ��ij�z = 
ij ,1 6 i 6 p, 1 6 j 6 p. åÓÔÅÓÔ×ÅÎÎÏ, �ij ÍÏÖÎÏ ×ÙÂÒÁÔØ ÔÁË, ÞÔÏÂÙ�ij = −�ji, �ii = 0.



ï ðïòïöäáàýéè ðòïó�òáîó�÷ ãåìùè æõîëãéê 105ðÒÉ ÜÔÏÍ p∑j=1 aj�ij ∈ L∞�i(C), 1 6 i 6 p. äÅÊÓÔ×ÉÔÅÌØÎÏ, ÆÉËÓÉÒÕÅÍm ∈ N É ÎÁÈÏÄÉÍ n ∈ N É C > 0, �ÒÉ ËÏÔÏÒÙÈ Ó�ÒÁ×ÅÄÌÉ×Ù ÎÅÒÁ×ÅÎ-ÓÔ×Á (18). �ÏÇÄÁ
|aj | 6 C eum−un+rj ; 1 6 j 6 p:�ÁË ËÁË �ij ∈ L∞�i;j (C), ÔÏ ÎÁÊÄÅÔÓÑ D > 0 ÔÁËÏÅ, ÞÔÏ

|�ij | 6 Deun+v−ri−rj ; 1 6 i 6 p; 1 6 j 6 p:úÎÁÞÉÔ,
∣∣∣

p∑j=1 aj�ij ∣∣∣ 6 pCD eum+v−ri × C; 1 6 i 6 p:äÁÌÅÅ, �ÏÌÏÖÉÍ�i := aiR2i f ( p∑k=1 |ak|2R2k )−1; 1 6 i 6 p:õÞÉÔÙ×ÁÑ, ÞÔÏ Ri > 1, É ÉÓ�ÏÌØÚÕÑ ÓÎÏ×Á ÎÅÒÁ×ÅÎÓÔ×Ï ëÏÛÉ, �ÏÌÕÞÁÅÍ:
|�i| 6

|ai|Ri · |f | · p( p∑k=1 |ak|Rk )−2
6 p |f |( p∑k=1 |ak|Rk )−1;ÏÔËÕÄÁ ÎÁ ÏÓÎÏ×ÁÎÉÉ ÕÓÌÏ×ÉÑ (10) �Ï ÁÎÁÌÏÇÉÉ Ó �ÕÎËÔÏÍ 2) ×ÙÔÅËÁÅÔ,ÞÔÏ �i ∈ L∞�i(C), 1 6 i 6 p.4) ðÒÏ×ÅÒÉÍ, ÞÔÏ ÆÕÎË�ÉÉ gi := �i − p∑j=1 aj�ij , 1 6 i 6 p, Ñ×ÌÑÀÔÓÑÉÓËÏÍÙÍÉ. ÷ ÓÉÌÕ �ÒÅÄÙÄÕÝÅÇÏ �ÕÎËÔÁ, gi ∈ L∞�i(C), 1 6 i 6 p. äÁÌÅÅ,ÎÅ�ÏÓÒÅÄÓÔ×ÅÎÎÏÊ �ÒÏ×ÅÒËÏÊ ÕÂÅÖÄÁÅÍÓÑ, ÞÔÏ �gi�z = 0, Ô. Å. ÞÔÏ gi ∈H(C), 1 6 i 6 p. îÁËÏÎÅ�, p∑i=1 p∑j=1 aiaj�ij = 0, ÔÁË ÞÔÏp∑i=1 aigi = p∑i=1 ai�i = p∑i=1 aiaiR2i · f ·

( p∑k=1 |ak|2R2k )−1 = f:éÔÁË, × ÓÌÕÞÁÅ, ËÏÇÄÁ ri ∈ SH0(C), 1 6 i 6 p, ÔÅÏÒÅÍÁ 1 × ÞÁÓÔÉÄÏÓÔÁÔÏÞÎÏÓÔÉ ÄÏËÁÚÁÎÁ.



106 ä. á. ðïìñëï÷áII. ðÕÓÔØ ÔÅ�ÅÒØ ri { ÓÕÂÇÁÒÍÏÎÉÞÅÓËÉÅ ÆÕÎË�ÉÉ, ËÏÔÏÒÙÅ, ×ÏÚÍÏÖ-ÎÏ, ÎÅ �Ï�ÁÄÁÀÔ × ËÌÁÓÓ SH0(C). ÷ ÓÉÌÕ ÌÅÍÍÙ ÉÚ [16℄, ÎÁÊÄÕÔÓÑ ÆÕÎË-�ÉÉ r0i ∈ SH0(C), 1 6 i 6 p, ÔÁËÉÅ, ÞÔÏri(z) 6 r0i (z) 6 sup{ri(z + w) : |w| = �(z)}+ 4 ln(1 + |z|)− 3 ln �(z) + 
;z ∈ C;ÇÄÅ 
 ÎÅ ÚÁ×ÉÓÉÔ ÏÔ z. ðÏÓËÏÌØËÕ �ÒÉ ÎÁÌÏÖÅÎÎÙÈ ÏÇÒÁÎÉÞÅÎÉÑÈ ÆÕÎË-�ÉÉ ri Ñ×ÌÑÀÔÓÑ �-ÕÓÔÏÊÞÉ×ÙÍÉ, ÄÁÎÎÙÅ Ï�ÅÎËÉ ÍÏÇÕÔ ÂÙÔØ �ÒÏÄÏÌ-ÖÅÎÙ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ:ri(z) 6 r0i (z) 6 ri(z) + 4 ln(1 + |z|)− 3 ln �(z) + 
̃; z ∈ C; 1 6 i 6 p:õÞÉÔÙ×ÁÑ ÕÓÌÏ×ÉÅ (U3), ÌÅÇËÏ ×ÉÄÅÔØ, ÞÔÏ ÅÓÌÉ ÆÕÎË�ÉÉ ai, 1 6 i 6p, ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ÕÓÌÏ×ÉÀ (10), ÔÏ ÏÎÉ ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ÁÎÁÌÏÇÉÞÎÏÍÕÕÓÌÏ×ÉÀ Ó r0i ×ÍÅÓÔÏ ri. ðÒÉ ÜÔÏÍ ××ÅÄÅÎÎÙÅ ×ÙÛÅ ×ÅÓÏ×ÙÅ �ÏÓÌÅÄÏ×Á-ÔÅÌØÎÏÓÔÉ �i É �i;j ÂÕÄÕÔ ÜË×É×ÁÌÅÎÔÎÙ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÍ �ÏÓÌÅÄÏ×Á-ÔÅÌØÎÏÓÔÑÍ 	i = ('n − r0i )∞n=1 É 	i;j = ('n − r0i − r0j )∞n=1, 1 6 i 6 p,1 6 j 6 p.óÏÏÔ×ÅÔÓÔ×ÅÎÎÏ, ÒÁÓÓÕÖÄÅÎÉÑ �ÕÎËÔÏ× 1) É 2), × ËÏÔÏÒÙÈ ÉÓ�ÏÌØ-ÚÏ×ÁÌÁÓØ ÌÅÍÍÁ 1, ÍÏÖÎÏ �ÒÏ×ÅÓÔÉ Ó ÆÕÎË�ÉÑÍÉ r0i É × ÒÅÚÕÌØÔÁÔÅ�ÏÌÕÞÉÔØ, ÞÔÏ 
ij ∈ L∞	i;j (C), 1 6 i 6 p, 1 6 j 6 p. úÁÔÅÍ �ÅÒÅÈÏÄÉÍ ËÓÏ×�ÁÄÁÀÝÉÍ Ó L∞	i;j (C) �ÒÏÓÔÒÁÎÓÔ×ÁÍ L∞�i;j (C), ÒÅÛÁÅÍ × ÎÉÈ Ó �Ï-ÍÏÝØÀ [18, ÔÅÏÒÅÍÁ 1℄ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÅ �-ÚÁÄÁÞÉ É ÎÁÈÏÄÉÍ ÆÕÎË�ÉÉ�ij . äÁÌÅÅ Ï�ÒÅÄÅÌÑÅÍ ÆÕÎË�ÉÉ �i Ï�ÑÔØ Ó ÚÁÍÅÎÏÊ ri ÎÁ r0i . �ÏÇÄÁ �i�ÒÉÎÁÄÌÅÖÁÔ L∞	i(C) = L∞�i(C), ÔÁË ÞÔÏ × ÒÅÚÕÌØÔÁÔÅ �ÏÌÕÞÁÅÍ, ÞÔÏgi ∈ H�i(C). ðÕÎËÔ 4) ÏÓÔÁÅÔÓÑ ÆÁËÔÉÞÅÓËÉ ÂÅÚ ÉÚÍÅÎÅÎÉÊ.�ÁËÉÍ ÏÂÒÁÚÏÍ, ÔÅÏÒÅÍÁ 1 × ÞÁÓÔÉ ÄÏÓÔÁÔÏÞÎÏÓÔÉ ÄÏËÁÚÁÎÁ É × ÏÂ-ÝÅÍ ÓÌÕÞÁÅ.
§4. ðÒÉÌÏÖÅÎÉÑ ÏÓÎÏ×ÎÏÇÏ ÒÅÚÕÌØÔÁÔÁ÷ ÎÁÓÔÏÑÝÅÍ �ÁÒÁÇÒÁÆÅ × ËÁÞÅÓÔ×Å �ÒÏÓÔÏÇÏ �ÒÉÌÏÖÅÎÉÑ ÔÅÏÒÅÍÙ 1ÕÓÔÁÎÁ×ÌÉ×ÁÀÔÓÑ ÕÓÌÏ×ÉÑ ÎÏÒÍÁÌØÎÏÊ ÒÁÚÒÅÛÉÍÏÓÔÉ ÓÉÓÔÅÍ ÕÒÁ×ÎÅ-ÎÉÊ Ó×ÅÒÔËÉ × �ÒÏÓÔÒÁÎÓÔ×ÁÈ õäæ òÕÍØÅ É, × ÞÁÓÔÎÏÓÔÉ, × ÉÚ×ÅÓÔÎÙÈËÌÁÓÓÁÈ öÅ×ÒÅ. ÷×ÅÄÅÍ ÕËÁÚÁÎÎÙÅ �ÒÏÓÔÒÁÎÓÔ×Á.ðÕÓÔØ ! { ×ÅÓÏ×ÁÑ ÆÕÎË�ÉÑ × ÓÍÙÓÌÅ [2{6℄ Ô. Å. ÎÅ�ÒÅÒÙ×ÎÁÑ ÎÅÕÂÙ-×ÁÀÝÁÑ ÎÅÏÔÒÉ�ÁÔÅÌØÎÁÑ ÆÕÎË�ÉÑ ÎÁ [0;∞), ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÁÑ ÕÓÌÏ-×ÉÑÍ:(�) ÄÌÑ ËÁÖÄÏÇÏ p > 1 ÓÕÝÅÓÔ×ÕÅÔ C > 0 ÔÁËÏÅ, ÞÔÏ!(x+ y) 6 p(!(x) + !(y))+ C �ÒÉ ×ÓÅÈ x; y > 0 ;



ï ðïòïöäáàýéè ðòïó�òáîó�÷ ãåìùè æõîëãéê 107(�′) !(t) = O(t) �ÒÉ t→ ∞;(
) ln t = o(!(t)) �ÒÉ t→ ∞;(Æ) '!(x) := !(ex) ×Ù�ÕËÌÁ ÎÁ [0;∞).÷ ÞÁÓÔÎÏÓÔÉ, × ËÁÞÅÓÔ×Å !(t) ÍÏÇÕÔ ×ÙÓÔÕ�ÁÔØ ÆÕÎË�ÉÉ!(t) = ln�(1 + t); � > 1 ; !(t) = tln�(e+ t) ; � > 0 ;!(t) = t�(t); ÇÄÅ �(t) → � ∈ (0; 1℄ { ÎÅËÏÔÏÒÙÊ ÕÔÏÞÎÅÎÎÙÊ �ÏÒÑÄÏË:ðÏÌÏÖÉÍ ÄÌÑ ÕÄÏÂÓÔ×Á !(z) := !(|z|), z ∈ C. äÁÌÅÅ, ÄÌÑ ÆÕÎË�ÉÉ'!(x) = !(ex) ××ÅÄÅÍ ÓÏ�ÒÑÖÅÎÎÕÀ �Ï àÎÇÕ '∗!(y) = sup{xy−'!(x) :x > 0}, y > 0. ðÕÓÔØ I = (−a; a) { ÚÁÄÁÎÎÙÊ ËÏÎÅÞÎÙÊ ÉÌÉ ÂÅÓËÏÎÅÞÎÙÊÉÎÔÅÒ×ÁÌ × R; 0 < am ↑ a; ∞ > qn ↓ q > 0.ðÒÏÓÔÒÁÎÓÔ×ÏÍ õäæ òÕÍØÅ ÎÁ ÉÎÔÅÒ×ÁÌÅ I ÎÁÚÙ×ÁÅÔÓÑ ÓÌÅÄÕÀÝÅÅ×ÅÓÏ×ÏÅ �ÒÏÓÔÒÁÎÓÔ×Ï ÂÅÓËÏÎÅÞÎÏ ÄÉÆÆÅÒÅÎ�ÉÒÕÅÍÙÈ ÎÁ I ÆÕÎË�ÉÊ
Eq{!}(I)= {f ∈C∞(I) ∣∣ ∀m∈N ∃n∈N : |f |n;m = supj∈N0 sup

|x|6am |f (j)(x)|eqn'∗!(j=qn) <∞
}:÷ ÞÁÓÔÎÏÓÔÉ, �ÒÉ !(t) = t�, 0 < � < 1, �ÒÏÓÔÒÁÎÓÔ×Á Eq{!}(I) ×ËÌÀÞÁÀÔ× ÓÅÂÑ ÉÚ×ÅÓÔÎÙÅ ËÌÁÓÓÙ öÅ×ÒÅ.ë ÎÁÓÔÏÑÝÅÍÕ ×ÒÅÍÅÎÉ ÂÏÌÅÅ ÉÚÕÞÅÎ ÓÌÕÞÁÊ �ÒÏÓÔÒÁÎÓÔ× õäæ òÕ-ÍØÅ ÍÉÎÉÍÁÌØÎÏÇÏ ÔÉ�Á, ËÏÇÄÁ q = 0 (ÓÍ. [2{4℄). ðÒÏÓÔÒÁÎÓÔ×Á õäæòÕÍØÅ ÎÏÒÍÁÌØÎÏÇÏ ÔÉ�Á, ËÏÇÄÁ q > 0, ÉÓÓÌÅÄÏ×ÁÎÙ ÍÁÌÏ (ÓÍ. [5℄).äÌÑ ÔÏÇÏ ÞÔÏÂÙ Ï�ÒÅÄÅÌÉÔØ Ï�ÅÒÁÔÏÒÙ Ó×ÅÒÔËÉ × Eq{!}(I), ÒÁÓÓÍÏ-ÔÒÉÍ ÓÏ�ÒÑÖÅÎÎÏÅ �ÒÏÓÔÒÁÎÓÔ×Ï (

Eq{!}(I))′. ðÕÓÔØ �ÒÏÓÔÒÁÎÓÔ×Ï
Eq{!}(I) ÎÁÄÅÌÅÎÏ ÅÓÔÅÓÔ×ÅÎÎÏÊ ÔÏ�ÏÌÏÇÉÅÊ projm indn En;m �ÏÌÕÎÏÒÍÉÒÏ-×ÁÎÎÙÈ �ÒÏÓÔÒÁÎÓÔ× En;m = {f ∈ C∞(I) : |f |n;m < ∞}, n;m ∈ N.éÚ×ÅÓÔÎÏ (ÓÍ., ÎÁ�Ò., [19℄), ÞÔÏ ÓÉÌØÎÏÅ ÓÏ�ÒÑÖÅÎÎÏÅ (

Eq{!}(I))′� Ë �ÒÏ-ÓÔÒÁÎÓÔ×Õ Eq{!}(I) ÔÏ�ÏÌÏÇÉÞÅÓËÉ ÉÚÏÍÏÒÆÎÏ ÓÌÅÄÕÀÝÅÍÕ �ÒÏÓÔÒÁÎ-ÓÔ×Õ �ÅÌÙÈ ÆÕÎË�ÉÊHq
{!};I= {f ∈H(C) ∣∣ ∃m ∈ N : ∀n∈N ‖f‖n;m=supz∈C

|f(z)|eqn!(z)+am| Im z| <∞
};



108 ä. á. ðïìñëï÷áÎÁÄÅÌÅÎÎÏÍÕ ÅÓÔÅÓÔ×ÅÎÎÏÊ ÓÍÅÛÁÎÎÏÊ ÉÎÄÕËÔÉ×ÎÏ-�ÒÏÅËÔÉ×ÎÏÊ ÔÏ�Ï-ÌÏÇÉÅÊ. �Ï�ÏÌÏÇÉÞÅÓËÉÊ ÉÚÏÍÏÒÆÉÚÍ ÕÓÔÁÎÁ×ÌÉ×ÁÅÔ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅæÕÒØÅ{ìÁ�ÌÁÓÁ ÆÕÎË�ÉÏÎÁÌÏ×
F :  ∈

(
Eq{!}(I))′ 7→  ̂(z) :=  x(e−ixz); z ∈ C:îÅÔÒÕÄÎÏ ×ÉÄÅÔØ, ÞÔÏ �ÒÏÓÔÒÁÎÓÔ×Ï Hq

{!};I �ÒÅÄÓÔÁ×ÌÑÅÔ ÓÏÂÏÊ ÉÎ-ÄÕËÔÉ×ÎÙÊ �ÒÅÄÅÌ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÙÈ × ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÅ �ÒÏÅËÔÉ×-ÎÙÈ �ÒÏÓÔÒÁÎÓÔ× �ÅÌÙÈ ÆÕÎË�ÉÊ. äÅÊÓÔ×ÉÔÅÌØÎÏ, ÏÂÏÚÎÁÞÉÍ'n;m(z) = qn!(z) + am| Im z|; z ∈ C; n;m ∈ N ;�m = ('n;m)∞n=1; m ∈ N:�ÏÇÄÁ Hq
{!};I = indH�m(C). ðÒÉ ÜÔÏÍ �ÒÏÅËÔÉ×ÎÙÅ ×ÅÓÏ×ÙÅ �ÏÓÌÅÄÏ-×ÁÔÅÌØÎÏÓÔÉ �m, m ∈ N, ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ÕÓÌÏ×ÉÑÍ (U1) − (U3), (V1),(V2) Ó �(t) ≡ 1. üÔÏ ÄÅÌÁÅÔ ×ÏÚÍÏÖÎÙÍ �ÒÉÍÅÎÅÎÉÅ Ë �ÒÏÓÔÒÁÎÓÔ×ÁÍH�m(C) ÒÅÚÕÌØÔÁÔÏ× ÒÁÂÏÔÙ [18℄, Á ÔÁËÖÅ ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÙ.ëÁË ÏÂÙÞÎÏ, Ï�ÅÒÁÔÏÒÙ Ó×ÅÒÔËÉ × �ÒÏÓÔÒÁÎÓÔ×Å Eq{!}(I) �ÏÎÉÍÁÀÔ-ÓÑ ËÁË ÓÏ�ÒÑÖÅÎÎÙÅ Ë Ï�ÅÒÁÔÏÒÁÍ ÕÍÎÏÖÅÎÉÑ, ÄÅÊÓÔ×ÕÀÝÉÍ × Hq

{!};I .éÍÅÎÎÏ, �ÕÓÔØ � { ËÁËÏÊ-ÎÉÂÕÄØ (ÎÅ�ÒÅÒÙ×ÎÙÊ) ÍÕÌØÔÉ�ÌÉËÁÔÏÒ �ÒÏ-ÓÔÒÁÎÓÔ×Á Hq
{!};I . �ÏÇÄÁ Ï�ÅÒÁÔÏÒ ÕÍÎÏÖÅÎÉÑ �� : f 7→ �f ÄÅÊÓÔ×ÕÅÔÎÅ�ÒÅÒÙ×ÎÏ ×Hq

{!};I . äÁÌÅÅ ÎÁÈÏÄÉÍ ÌÉÎÅÊÎÙÊ ÎÅ�ÒÅÒÙ×ÎÙÊ ÆÕÎË�ÉÏ-ÎÁÌ  � := F−1(�) ÎÁ Eq{!}(I), �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ{ìÁ�ÌÁÓÁ ËÏÔÏÒÏÇÏÓÏ×�ÁÄÁÅÔ Ó �, É Ï�ÒÅÄÅÌÑÅÍ ÅÓÔÅÓÔ×ÅÎÎÙÍ ÏÂÒÁÚÏÍ Ï�ÅÒÁÔÏÒ Ó×ÅÒÔËÉÎÁ Eq{!}(I):(T�f)(x) := 〈 �; f(x+ y)〉y; f ∈ Eq{!}(I); x ∈ I:ðÒÉ ÜÔÏÍ T� ÂÕÄÅÔ ÓÏ�ÒÑÖÅÎÎÙÍ Ï�ÅÒÁÔÏÒÏÍ Ë F−1 ◦ �� ◦ F É ÂÕÄÅÔÄÅÊÓÔ×Ï×ÁÔØ ÌÉÎÅÊÎÏ É ÎÅ�ÒÅÒÙ×ÎÏ ÉÚ Eq{!}(I) × Eq{!}(I). ðÏÄ ÓÉÍ×Ï-ÌÏÍ Ï�ÅÒÁÔÏÒÁ Ó×ÅÒÔËÉ T� ÍÙ ÓÒÁÚÕ ÄÌÑ ÕÄÏÂÓÔ×Á �ÏÎÉÍÁÅÍ ÎÅ ÓÁÍÆÕÎË�ÉÏÎÁÌ  � ∈
(
Eq{!}(I))′, Á ÅÇÏ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ{ìÁ�ÌÁÓÁ � {ÍÕÌØÔÉ�ÌÉËÁÔÏÒ �ÒÏÓÔÒÁÎÓÔ×Á Hq

{!};I .ðÏÌÎÏÅ Ï�ÉÓÁÎÉÅ ÍÎÏÖÅÓÔ×Á ×ÓÅÈ ÓÉÍ×ÏÌÏ× Ï�ÅÒÁÔÏÒÏ× Ó×ÅÒÔËÉ ×�ÒÏÓÔÒÁÎÓÔ×ÁÈ Eq{!}(I) ÕÓÔÁÎÏ×ÌÅÎÏ × [18, ÔÅÏÒÅÍÁ 4℄. ðÏÓËÏÌØËÕ ÄÁÎ-ÎÏÅ ÍÎÏÖÅÓÔ×Ï ÉÍÅÅÔ ÒÁÚÌÉÞÎÙÊ ×ÉÄ × ÓÌÕÞÁÑÈ ËÏÎÅÞÎÏÇÏ É ÂÅÓËÏÎÅÞ-ÎÏÇÏ ÉÎÔÅÒ×ÁÌÁ I , ÍÙ ÄÌÑ Ï�ÒÅÄÅÌÅÎÎÏÓÔÉ ÄÁÌÅÅ ÒÁÓÓÍÁÔÒÉ×ÁÅÍ ÓÌÕÞÁÊËÏÎÅÞÎÏÇÏ ÉÎÔÅÒ×ÁÌÁ. éÔÁË, �ÕÓÔØ ÉÎÔÅÒ×ÁÌ I ËÏÎÅÞÅÎ. ÷ ÓÉÌÕ [18, ÔÅ-ÏÒÅÍÁ 4℄, ÎÅÚÁ×ÉÓÉÍÏ ÏÔ ÔÉ�Á q ÍÎÏÖÅÓÔ×Ï ×ÓÅÈ ÓÉÍ×ÏÌÏ× Ï�ÅÒÁÔÏÒÏ×



ï ðïòïöäáàýéè ðòïó�òáîó�÷ ãåìùè æõîëãéê 109Ó×ÅÒÔËÉ, ÄÅÊÓÔ×ÕÀÝÉÈ × Eq{!}(I), ÓÏ×�ÁÄÁÅÔ ÓM = {� ∈ H(C) : ∀" > 0 supz∈C

|�(z)|e"!(z)+"|Im z| <∞
}:úÁÍÅÔÉÍ, ÞÔÏ ÅÓÌÉ ÓÉÍ×ÏÌ �(z) = ∞∑k=0 ak(−i)kzk, z ∈ C, ÕÄÏ×ÌÅÔ×Ï-ÒÑÅÔ ÕÓÌÏ×ÉÀ

∀" > 0 supz∈C

|�(z)|e"!(z) <∞;ÔÏ Ï�ÒÅÄÅÌÑÅÍÙÊ ÉÍ Ï�ÅÒÁÔÏÒ Ó×ÅÒÔËÉ T� �ÒÅÄÓÔÁ×ÌÑÅÔ ÓÏÂÏÊ ÄÉÆÆÅ-ÒÅÎ�ÉÁÌØÎÙÊ Ï�ÅÒÁÔÏÒ Ó �ÏÓÔÏÑÎÎÙÍÉ ËÏÜÆÆÉ�ÉÅÎÔÁÍÉ:T�f = ∞∑k=0 akf (k):ðÒÉ ÜÔÏÍ, ËÁË ÄÏËÁÚÁÎÏ × [20, ÔÅÏÒÅÍÁ 3℄, ÉÍÅÅÔÓÑ �ÅÌÙÊ ËÌÁÓÓ �ÒÏ-ÓÔÒÁÎÓÔ×, × ËÏÔÏÒÙÈ ×ÓÅ Ï�ÅÒÁÔÏÒÙ Ó×ÅÒÔËÉ ÂÕÄÕÔ ÄÉÆÆÅÒÅÎ�ÉÁÌØÎÙ-ÍÉ Ï�ÅÒÁÔÏÒÁÍÉ Ó �ÏÓÔÏÑÎÎÙÍÉ ËÏÜÆÆÉ�ÉÅÎÔÁÍÉ. üÔÏ �ÒÏÓÔÒÁÎÓÔ×Áõäæ, ÚÁÄÁ×ÁÅÍÙÅ ÓÔÒÏÇÉÍÉ ÎÅË×ÁÚÉÁÎÁÌÉÔÉÞÅÓËÉÍÉ ×ÅÓÁÍÉ !, Ô. Å.×ÅÓÁÍÉ, ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÉÍÉ ÕÓÌÏ×ÉÑÍ:
∃K > 1 : lim supt→∞

!(Kt)!(t) < K ;
∞∫1 !(t)t2 dt <∞:÷ ÞÁÓÔÎÏÓÔÉ, ÄÁÎÎÙÊ ÆÁËÔ Ó�ÒÁ×ÅÄÌÉ× × ËÌÁÓÓÁÈ öÅ×ÒÅ (!(t) = t�,0 < � < 1) ÎÁ ËÏÎÅÞÎÏÍ ÉÎÔÅÒ×ÁÌÅ.ðÅÒÅÊÄÅÍ Ë ÉÓÓÌÅÄÏ×ÁÎÉÀ ÓÉÓÔÅÍ ÕÒÁ×ÎÅÎÉÊ Ó×ÅÒÔËÉ × Eq{!}(I).ðÕÓÔØ p ∈ N; T�i { Ï�ÅÒÁÔÏÒÙ Ó×ÅÒÔËÉ Ó ÓÉÍ×ÏÌÁÍÉ �i ∈ M , ÄÅÊ-ÓÔ×ÕÀÝÉÅ × Eq{!}(I). òÁÓÓÍÏÔÒÉÍ ÓÉÓÔÅÍÕ ÕÒÁ×ÎÅÎÉÊ Ó×ÅÒÔËÉT�if = hi; hi ∈ Eq{!}(I); 1 6 i 6 p: (24)ðÏÌÏÖÉÍ � := (�1; : : : ; �p), T�f := (T�1f; : : : ; T�pf). �ÏÇÄÁ T� { ÌÉ-ÎÅÊÎÙÊ ÎÅ�ÒÅÒÙ×ÎÙÊ Ï�ÅÒÁÔÏÒ, ÄÅÊÓÔ×ÕÀÝÉÊ ÉÚ Eq{!}(I) × (

Eq{!}(I))p.ó ÔÏÞÎÏÓÔØÀ ÄÏ ÉÚÏÍÏÒÆÉÚÍÏ× Ï�ÅÒÁÔÏÒ T� Ñ×ÌÑÅÔÓÑ ÓÏ�ÒÑÖÅÎÎÙÍ Ë



110 ä. á. ðïìñëï÷áÏ�ÅÒÁÔÏÒÕ L� : (g1; : : : ; gp) ∈ (Hq
{!};I)p 7→ p∑i=1 �igi ∈ Hq

{!};I :îÁ�ÏÍÎÉÍ, ÞÔÏ Ï�ÅÒÁÔÏÒ T� ÎÁÚÙ×ÁÅÔÓÑ ÎÏÒÍÁÌØÎÏ ÒÁÚÒÅÛÉÍÙÍ,ÅÓÌÉ ÅÇÏ ÏÂÒÁÚ ImT� ÚÁÍËÎÕÔ × (
Eq{!}(I))p. ÷ ÓÌÕÞÁÅ ÎÏÒÍÁÌØÎÏÊ ÒÁÚ-ÒÅÛÉÍÏÓÔÉ Ï�ÅÒÁÔÏÒÁ T� ÅÓÔÅÓÔ×ÅÎÎÏ ÇÏ×ÏÒÉÔØ Ï ÎÏÒÍÁÌØÎÏÊ ÒÁÚÒÅ-ÛÉÍÏÓÔÉ ÓÉÓÔÅÍÙ (24). ðÒÉ ÜÔÏÍ, ËÁË ÉÚ×ÅÓÔÎÏ, ÒÅÛÅÎÉÅ ÓÉÓÔÅÍÙ (24)× Eq{!}(I) ÂÕÄÅÔ ÓÕÝÅÓÔ×Ï×ÁÔØ × ÔÏÍ É ÔÏÌØËÏ × ÔÏÍ ÓÌÕÞÁÅ, ÅÓÌÉ �ÒÁ-×ÁÑ ÞÁÓÔØ h = (h1; : : : ; hp) ÜÔÏÊ ÓÉÓÔÅÍÙ ÏÒÔÏÇÏÎÁÌØÎÁ ÑÄÒÕ ÓÏ�ÒÑÖÅÎ-ÎÏÇÏ Ï�ÅÒÁÔÏÒÁ, Ô. Å. ÅÓÌÉ ÄÌÑ ÌÀÂÙÈ ÆÕÎË�ÉÏÎÁÌÏ×  i ∈

(
Eq{!}(I))′,1 6 i 6 p, ÔÁËÉÈ, ÞÔÏ p∑i=1�i ̂i = 0 × C, ×Ù�ÏÌÎÑÀÔÓÑ ÒÁ×ÅÎÓÔ×Á

〈 i; hi〉 = 0; 1 6 i 6 p:�ÅÏÒÅÍÁ 2. ðÕÓÔØ ÉÎÔÅÒ×ÁÌ I ËÏÎÅÞÅÎ. åÓÌÉ ÄÌÑ ÓÉÍ×ÏÌÏ× �1; : : : ; �p×Ù�ÏÌÎÑÅÔÓÑ ÕÓÌÏ×ÉÅ
∀" > 0 ∃B > 0 : p∑i=1 |�i(z)| > B e−"!(z)−"| Im z|; z ∈ C; (25)ÔÏ ÓÉÓÔÅÍÁ (24) ÏÄÎÏÚÎÁÞÎÏ É ÎÏÒÍÁÌØÎÏ ÒÁÚÒÅÛÉÍÁ × Eq{!}(I).äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÕÓÔØ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ (25). úÁÆÉËÓÉÒÕÅÍ m ∈

N É ÒÁÓÓÍÏÔÒÉÍ �ÒÏÅËÔÉ×ÎÏÅ �ÒÏÓÔÒÁÎÓÔ×Ï H�m(C), Á ÔÁËÖÅ ÓÏÏÔ-×ÅÔÓÔ×ÕÀÝÅÅ �ÒÏÓÔÒÁÎÓÔ×Ï H�m+1(C). ÷ H�m+1(C) ÒÅÛÉÍ ÚÁÄÁÞÕ Ï�ÏÒÏÖÄÁÀÝÉÈ ÄÌÑ ÆÕÎË�ÉÊ �1; : : : ; �p É �ÏÄÍÎÏÖÅÓÔ× G1; : : : ; Gp, ÓÏ-×�ÁÄÁÀÝÉÈ Ó H�m(C). ÷ ÄÁÎÎÏÍ ÓÌÕÞÁÅ ri(z) = (am+1 − am)| Im z|,1 6 i 6 p. ïÞÅ×ÉÄÎÏ, ÞÔÏ ÉÚ Ó�ÒÁ×ÅÄÌÉ×ÏÓÔÉ ÕÓÌÏ×ÉÑ (25) ×ÙÔÅËÁ-ÅÔ Ó�ÒÁ×ÅÄÌÉ×ÏÓÔØ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÇÏ ÕÓÌÏ×ÉÑ (10) ÔÅÏÒÅÍÙ 1. �ÁËÉÍÏÂÒÁÚÏÍ, p∑i=1�iH�m(C) = H�m+1(C).ðÏÓËÏÌØËÕ �ÏÓÌÅÄÎÅÅ ÒÁ×ÅÎÓÔ×Ï ×Ù�ÏÌÎÑÅÔÓÑ �ÒÉ ×ÓÅÈ m ∈ N, ÔÏp∑i=1�iHq
{!};I = Hq

{!};I . úÎÁÞÉÔ, Ï�ÅÒÁÔÏÒ L� ÏÔÏÂÒÁÖÁÅÔ (Hq
{!};I)p ÎÁHq

{!};I É, ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ, Ï�ÅÒÁÔÏÒ T� ÉÎßÅËÔÉ×ÅÎ.äÁÌÅÅ, × ÓÉÌÕ ÏÂÝÉÈ ÒÅÚÕÌØÔÁÔÏ× ÔÅÏÒÉÉ Ä×ÏÊÓÔ×ÅÎÎÏÓÔÉ (ÓÍ., ÎÁ-�Ò., [21, óÌÅÄÓÔ×ÉÅ 8.6.4℄), ÉÚ ÓÀÒßÅËÔÉ×ÎÏÓÔÉ Ï�ÅÒÁÔÏÒÁ L� ×ÙÔÅËÁÅÔ,ÞÔÏ ÓÏ�ÒÑÖÅÎÎÙÊ Ï�ÅÒÁÔÏÒ L′� Ñ×ÌÑÅÔÓÑ ÓÌÁÂÙÍ ÉÚÏÍÏÒÆÉÚÍÏÍ \×".



ï ðïòïöäáàýéè ðòïó�òáîó�÷ ãåìùè æõîëãéê 111óÌÅÄÏ×ÁÔÅÌØÎÏ, ÅÇÏ ÏÂÒÁÚ ImL′� ÓÌÁÂÏ ÚÁÍËÎÕÔ × (Hq
{!};I)′. �ÏÇÄÁ, ËÁËÉÚ×ÅÓÔÎÏ [22, çÌ. II, §3, �ÒÅÄÌÏÖÅÎÉÅ 8℄, ImL′� ÚÁÍËÎÕÔ ×Ï ×ÓÅÈ ÔÏ�Ï-ÌÏÇÉÑÈ, ÓÏÇÌÁÓÕÀÝÉÈÓÑ Ó Ä×ÏÊÓÔ×ÅÎÎÏÓÔØÀ ÍÅÖÄÕ (Hq

{!};I)′ É Hq
{!};I .ðÏÓËÏÌØËÕ �ÒÏÓÔÒÁÎÓÔ×Á Eq{!}(I) É Hq

{!};I ÒÅÆÌÅËÓÉ×ÎÙ (�Ï �Ï×ÏÄÕ ÒÅ-ÆÌÅËÓÉ×ÎÏÓÔÉ Eq{!}(I) ÓÍ., ÎÁ�ÒÉÍÅÒ, [2, �ÒÅÄÌÏÖÅÎÉÅ 4.9℄), ÍÙ �ÏÌÕÞÁ-ÅÍ, ÞÔÏ ImL′� ÚÁÍËÎÕÔ × ((Hq
{!};I)p)′� ≃

(
Eq{!}(I))p. �ÁËÉÍ ÏÂÒÁÚÏÍ,ImT� { ÚÁÍËÎÕÔÏÅ ÍÎÏÖÅÓÔ×Ï × (

Eq{!}(I))p. �ÅÏÒÅÍÁ ÄÏËÁÚÁÎÁ. �óÌÕÞÁÊ ÂÅÓËÏÎÅÞÎÏÇÏ ÉÎÔÅÒ×ÁÌÁ I ÍÏÖÅÔ ÂÙÔØ ÒÁÓÓÍÏÔÒÅÎ ÁÎÁÌÏ-ÇÉÞÎÏ. ìÉÔÅÒÁÔÕÒÁ1. ÷. ÷. îÁ�ÁÌËÏ×, õÒÁ×ÎÅÎÉÑ Ó×ÅÒÔËÉ × ÍÎÏÇÏÍÅÒÎÙÈ �ÒÏÓÔÒÁÎÓÔ×ÁÈ, í.: îÁÕ-ËÁ, 1982.2. R. W. Braun, R. Meise, B. A. Taylor, Ultradi�erentiable fun
tions and Fourieranalysis. | Results Math. 17 (1990), 206{237.3. R. Meise, B. A. Taylor, D. Vogt, Equivalen
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tions form Braun{Meise{Taylor theory of ultradistributions. | J. Math. Anal. Appl. 363 (2010),296{301.7. S. Momm,Closed prin
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h. Math.(Basel) 58 (1992), 47{55.8. A. V. Abanin, Le Hai Khoi, Pre-dual of the fun
tion algebra A−∞(D) and repre-sentation of fun
tions in Diri
hlet series. | Complex Anal. Oper. Theory 5, No. 4(2011), 1073{1092.9. L. Carleson, Interpolation by bounded analyti
 fun
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