
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 434, 2015 Ç.é. ÷. ÷ÉÄÅÎÓËÉÊðòïéú÷åäåîéå âìñûëå äìñ çéìøâåò�ï÷áðòïó�òáîó�÷á ó ñäòïí û÷áòãá{ðéëá1. ÷×ÅÄÅÎÉÅòÁÚ×É×ÁÑ Ï�ÅÒÁÔÏÒÎÙÊ �ÏÄÈÏÄ óÁÒÁÓÏÎÁ Ë �ÒÏÂÌÅÍÅ îÅ×ÁÎÌÉÎÎÙ{ðÉËÁ, áÇÌÅÒ [1℄ É íÁÒÛÁÌÌ É óÁÎÄÂÅÒÇ [6℄ ÚÁÌÏÖÉÌÉ ÏÓÎÏ×Ù ÔÅÏÒÉÉÆÕÎË�ÉÏÎÁÌØÎÙÈ ÇÉÌØÂÅÒÔÏ×ÙÈ �ÒÏÓÔÒÁÎÓÔ× Ó ÑÄÒÏÍ îÅ×ÁÎÌÉÎÎÙ-ðÉ-ËÁ (ËÒÁÔËÏ (NP )-ÑÄÒÏ). äÅÔÁÌØÎÏÅ ÉÚÌÏÖÅÎÉÅ ÜÔÏÊ ÔÅÏÒÉÉ ÓÏÄÅÒÖÉÔÓÑ× ÍÏÎÏÇÒÁÆÉÉ áÇÌÅÒÁ É íÁËËÁÒÔÉ [2℄, ÎÁ ËÏÔÏÒÕÀ ÍÙ É ÂÕÄÅÍ ÓÓÙÌÁÔØ-ÓÑ.á×ÔÏÒÏÍ × [10℄ ÄÌÑ ÂÏÌÅÅ ÛÉÒÏËÏÇÏ ËÌÁÓÓÁ �ÒÏÓÔÒÁÎÓÔ× (ÍÙ ÎÁÚÙ-×ÁÅÍ ÉÈ �ÒÏÓÔÒÁÎÓÔ×ÁÍÉ Ó ÑÄÒÏÍ û×ÁÒ�Á{ðÉËÁ, ËÒÁÔËÏ (SP )-ÑÄÒÏ)Ï�ÒÅÄÅÌÅÎÏ ÁÂÓÔÒÁËÔÎÏÅ ÕÓÌÏ×ÉÅ âÌÑÛËÅ, �ÏÓÔÒÏÅÎ ÁÎÁÌÏÇ ËÌÁÓÓÉÞÅ-ÓËÏÇÏ �ÒÏÉÚ×ÅÄÅÎÉÑ âÌÑÛËÅ. üÌÅÍÅÎÔÁÒÎÙÍÉ ÍÎÏÖÉÔÅÌÑÍÉ ÜÔÏÇÏ �ÒÏ-ÉÚ×ÅÄÅÎÉÑ Ñ×ÌÑÀÔÓÑ ÜËÓÔÒÅÍÁÌØÎÙÅ ÍÕÌØÔÉ�ÌÉËÁÔÏÒÙ ÅÄÉÎÉÞÎÏÊ ÎÏÒ-ÍÙ  a;b(z), ÓÍ. ÆÏÒÍÕÌÕ (7) × §2, �ÏÓÔÒÏÅÎÎÙÅ �Ï Ä×ÕÍ ÒÁÚÌÉÞÎÙÍ ÔÏÞ-ËÁÍ a É b ÔÁË, ÞÔÏÂÙ  a;b(b) = 0 É ÆÕÎË�ÉÑ  a;b × ÔÏÞËÅ a �ÒÉÎÉÍÁÌÁÍÁËÓÉÍÁÌØÎÏ ×ÏÚÍÏÖÎÏÅ �ÏÌÏÖÉÔÅÌØÎÏÅ ÚÎÁÞÅÎÉÅ. ÷ ÔÅÏÒÅÍÅ 1 × [10℄ÕÔ×ÅÒÖÄÁÅÔÓÑ ÒÁ×ÎÏÍÅÒÎÁÑ ÓÈÏÄÉÍÏÓÔØ ÜÔÏÇÏ ÂÅÓËÏÎÅÞÎÏÇÏ �ÒÏÉÚ×Å-ÄÅÎÉÑ ÎÁ ËÏÍ�ÁËÔÁÈ, ÏÄÎÁËÏ × ÔÏÊ ÓÔÁÔØÅ ÄÏËÁÚÁÎÁ ÌÉÛØ ÒÁ×ÎÏÍÅÒÎÁÑÓÈÏÄÉÍÏÓÔØ ÞÁÓÔÉÞÎÙÈ �ÒÏÉÚ×ÅÄÅÎÉÊ.÷ §2 ÎÁÓÔÏÑÝÅÊ ÚÁÍÅÔËÉ ÍÙ ÕÓÔÒÁÎÉÍ ÜÔÏ Õ�ÕÝÅÎÉÅ É ÄÏËÁÖÅÍ, ÞÔÏÔÏÌØËÏ ËÏÎÅÞÎÏÅ ÞÉÓÌÏ ÜÌÅÍÅÎÔÁÒÎÙÈ ÍÎÏÖÉÔÅÌÅÊ ÍÏÇÕÔ ÏÂÒÁÝÁÔØÓÑ× ÎÏÌØ ÎÁ ÆÉËÓÉÒÏ×ÁÎÎÏÍ ËÏÍ�ÁËÔÅ. íÙ ÄÏ�ÏÌÎÉÍ ÔÅÏÒÅÍÕ 1 ÉÚ [10℄ÕÔ×ÅÒÖÄÅÎÉÅÍ Ï ÔÏÍ, ÞÔÏ ÞÁÓÔÉÞÎÙÅ �ÒÏÉÚ×ÅÄÅÎÉÑ âÌÑÛËÅ, ÕÍÎÏÖÅÎ-ÎÙÅ ÎÁ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÅ ×Ï�ÒÏÉÚ×ÏÄÑÝÅÅ ÑÄÒÏ, ÓÈÏÄÑÔÓÑ × ÔÏ�ÏÌÏÇÉÉÉÓÈÏÄÎÏÇÏ ÇÉÌØÂÅÒÔÏ×Á �ÒÏÓÔÒÁÎÓÔ×Á. ëÒÏÍÅ ÔÏÇÏ, ÍÙ �ÏÌÕÞÉÍ Ï�É-ÓÁÎÉÅ (SP )2-ÑÄÅÒ × ÔÅÒÍÉÎÁÈ �ÏÌÏÖÉÔÅÌØÎÏÊ �ÏÌÕÏ�ÒÅÄÅÌÅÎÎÏÓÔÉ ÎÅ-ËÏÔÏÒÏÊ ÆÕÎË�ÉÉ, ÚÁ×ÉÓÑÝÅÊ ÏÔ ÑÄÒÁ.ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: �ÒÏÉÚ×ÅÄÅÎÉÅ âÌÑÛËÅ, ×ÏÓ�ÒÏÉÚ×ÏÄÑÝÅÅ ÑÄÒÏ, ÍÕÌØÔÉ�ÌÉ-ËÁÔÏÒÙ. 68



ðòïéú÷åäåîéå âìñûëå 69
§3 �ÏÓ×ÑÝÅÎ ×ÅÓÏ×ÙÍ �ÒÏÓÔÒÁÎÓÔ×ÁÍ èÁÒÄÉ × ÅÄÉÎÉÞÎÏÍ ËÒÕÇÅ Ó(NP )-ÑÄÒÏÍ. íÙ �ÒÉÍÅÎÉÍ Ë ÎÉÍ ÎÁÛÉ ÁÂÓÔÒÁËÔÎÙÅ ÔÅÏÒÅÍÙ. ðÒÉ-ÍÅÒ äÖÕÒÉ [2, ÓÔÒ. 139℄ �ÏËÁÚÙ×ÁÅÔ, ÞÔÏ × ÔÁËÉÈ �ÒÏÓÔÒÁÎÓÔ×ÁÈ ÍÏ-ÖÅÔ ÓÕÝÅÓÔ×Ï×ÁÔØ ÜËÓÔÒÅÍÁÌØÎÙÊ ÍÕÌØÔÉ�ÌÉËÁÔÏÒ, ÉÍÅÀÝÉÊ ÄÏ�ÏÌ-ÎÉÔÅÌØÎÙÊ ÎÏÌØ. òÁÚ×É×ÁÑ �ÒÉÍÅÒ äÖÕÒÉ É Ï�ÉÒÁÑÓØ ÎÁ ÌÅÍÍÕ âÏÒÉ-ÞÅ×Á, ÍÙ �ÏÓÔÒÏÉÍ �ÒÏÓÔÒÁÎÓÔ×Ï, × ËÏÔÏÒÏÍ ÄÌÑ ÌÀÂÏÇÏ ÎÁÔÕÒÁÌØÎÏÇÏn ÓÕÝÅÓÔ×ÕÅÔ ÍÕÌØÔÉ�ÌÉËÁÔÏÒ, ÉÍÅÀÝÉÊ n ÄÏ�ÏÌÎÉÔÅÌØÎÙÈ ÎÕÌÅÊ.÷ §4 ÍÙ �ÒÉÍÅÎÑÅÍ ÎÁÛÉ ÁÂÓÔÒÁËÔÎÙÅ ÔÅÏÒÅÍÙ Ë �ÒÏÓÔÒÁÎÓÔ×ÁÍäÒÕÒÉ{áÒ×ÅÓÏÎÁ. ÷ ÜÔÏÍ ÓÌÕÞÁÅ ÜËÓÔÒÅÍÁÌØÎÙÊ ÍÕÌØÔÉ�ÌÉËÁÔÏÒ ÍÏ-ÖÅÔ ÉÍÅÔØ ÍÎÏÖÅÓÔ×Ï ÄÏ�ÏÌÎÉÔÅÌØÎÙÈ ÎÕÌÅÊ ÌÀÂÏÊ ÍÏÝÎÏÓÔÉ.2. ðÒÏÓÔÒÁÎÓÔ×Á Ó ÑÄÒÏÍ û×ÁÒ�Á{ðÉËÁðÕÓÔØ X { ÍÎÏÖÅÓÔ×Ï, H { ÇÉÌØÂÅÒÔÏ×Ï �ÒÏÓÔÒÁÎÓÔ×Ï, ÜÌÅÍÅÎÔÁÍÉËÏÔÏÒÏÇÏ Ñ×ÌÑÀÔÓÑ ÆÕÎË�ÉÉ ÎÁ X , �ÒÉÞÅÍ ÄÌÑ ÌÀÂÏÊ ÔÏÞËÉ a, a ∈ X ,ÆÕÎË�ÉÏÎÁÌ ÚÎÁÞÅÎÉÑ × ÔÏÞËÅ f 7→ f(a) ÎÅ�ÒÅÒÙ×ÅÎ ÎÁ H . óÌÅÄÏ×Á-ÔÅÌØÎÏ, ÓÕÝÅÓÔ×ÕÅÔ ×ÏÓ�ÒÏÉÚ×ÏÄÑÝÅÅ ÑÄÒÏ, ÔÏ ÅÓÔØ ÔÁËÏÊ ÜÌÅÍÅÎÔ ka�ÒÏÓÔÒÁÎÓÔ×Á H , ÞÔÏ 〈f; ka〉 = f(a), f ∈ H . âÕÄÅÍ ×ÓÅÇÄÁ �ÒÅÄ�ÏÌÁ-ÇÁÔØ, ÞÔÏ ÑÄÒÏ ky(x) ÎÅ�ÒÉ×ÏÄÉÍÏ. üÔÏ ÏÚÎÁÞÁÅÔ, ÞÔÏ ka, kb ÌÉÎÅÊÎÏÎÅÚÁ×ÉÓÉÍÙ �ÒÉ a 6= b É ÞÔÏ ka(x) 6= 0 ÄÌÑ ÌÀÂÙÈ a, x. ÷×ÅÄÅÍ ÎÁÍÎÏÖÅÓÔ×Å X ÍÅÔÒÉËÕ (ÓÍ. [2, ÓÔÒ. 128℄)�(a; b) = √1− |ka(b)|2

‖ka‖2‖kb‖2 ; a; b ∈ X:ðÕÓÔØ M(H) = {'|f ∈ H ⇒ 'f ∈ H} { �ÒÏÓÔÒÁÎÓÔ×Ï ÍÕÌØÔÉ�ÌÉËÁ-ÔÏÒÏ× �ÒÏÓÔÒÁÎÓÔ×Á H . íÕÌØÔÉ�ÌÉËÁÔÏÒ ' �ÏÒÏÖÄÁÅÔ ÏÇÒÁÎÉÞÅÎÎÙÊÏ�ÅÒÁÔÏÒ ÕÍÎÏÖÅÎÉÑ, ÄÅÊÓÔ×ÕÀÝÉÊ × �ÒÏÓÔÒÁÎÓÔ×Å H , M'(f) = 'f ,f ∈ H . ï�ÒÅÄÅÌÉÍ ÎÁ ÁÌÇÅÂÒÅ M(H) Ï�ÅÒÁÔÏÒÎÕÀ ÎÏÒÍÕ ‖'‖M(H) =
‖M'‖.ï�ÒÅÄÅÌÅÎÉÅ 1. ðÕÓÔØ Z ⊂ X, a ∈ X. ðÏÌÏÖÉÍV (Z) = span{kz|z ∈ Z};H(Z) = {f ∈ H |f(z) = 0; z ∈ Z};d(a; Z) = dist ( ka

‖ka‖ ; V (Z));ÇÄÅ dist { ÒÁÓÓÔÏÑÎÉÅ × �ÒÏÓÔÒÁÎÓÔ×Å H.ïÞÅ×ÉÄÎÏ, H = H(Z)⊕ V (Z).



70 é. ÷. ÷éäåîóëéêîÁ�ÏÍÎÉÍ Ï�ÒÅÄÅÌÅÎÉÑ ÑÄÒÁ îÅ×ÁÎÌÉÎÎÙ{ðÉËÁ [2℄ É ÑÄÒÁ û×ÁÒ�Á{ðÉËÁ [10℄.ï�ÒÅÄÅÌÅÎÉÅ 2. ðÕÓÔØ Z = {zj}nj=1 { ÒÁÚÌÉÞÎÙÅ ÔÏÞËÉ ÍÎÏÖÅÓÔ×ÁX, {wj}nj=1 { ËÏÍ�ÌÅËÓÎÙÅ ÞÉÓÌÁ. åÓÌÉ ÉÚ �ÏÌÏÖÉÔÅÌØÎÏÊ �ÏÌÕÏ�ÒÅ-ÄÅÌÅÎÎÏÓÔÉ ÍÁÔÒÉ�Ù
{(1− wi �wj)〈kzj ; kzi〉}16i;j6n > 0 (1)ÓÌÅÄÕÅÔ ÓÕÝÅÓÔ×Ï×ÁÎÉÅ ÍÕÌØÔÉ�ÌÉËÁÔÏÒÁ ' ÔÁËÏÇÏ, ÞÔÏ ‖'‖ 6 1,'(zj) = wj , 1 6 j 6 n, ÔÏ ÑÄÒÏ kz(w) ÏÂÌÁÄÁÅÔ Ó×ÏÊÓÔ×ÏÍ (NP )n.åÓÌÉ ÜÔÏ ÕÓÌÏ×ÉÅ ×Ù�ÏÌÎÑÅÔÓÑ ÄÌÑ ÌÀÂÏÇÏ ÎÁÔÕÒÁÌØÎÏÇÏ ÞÉÓÌÁ n, ÔÏÑÄÒÏ ÏÂÌÁÄÁÅÔ Ó×ÏÊÔ×ÏÍ (NP ). åÓÌÉ Ó�ÒÁ×ÅÄÌÉ× ÍÁÔÒÉÞÎÏÚÎÁÞÎÙÊÁÎÁÌÏÇ ÜÔÏÇÏ ÕÓÌÏ×ÉÑ, ÔÏ ÑÄÒÏ ÏÂÌÁÄÁÅÔ �ÏÌÎÙÍ Ó×ÏÊÓÔ×ÏÍ îÅ×ÁÎ-ÌÉÎÎÙ{ðÉËÁ (CNP ).úÁÍÅÔÉÍ, ÞÔÏ ÕÓÌÏ×ÉÅ (1) �ÒÉ wj = '(zj), ‖'‖ 6 1 ×Ù�ÏÌÎÑÅÔÓÑ× ÌÀÂÏÍ ÆÕÎË�ÉÏÎÁÌØÎÏÍ ÇÉÌØÂÅÒÔÏ×ÏÍ �ÒÏÓÔÒÁÎÓÔ×Å, ÔÁË ËÁË ÏÎÏÜË×É×ÁÌÅÎÔÎÏ ÎÅÒÁ×ÅÎÓÔ×Õ ‖(M')∗|V (Z)‖ 6 1, ÉÂÏ M∗'kz = '(z)kz .ï�ÒÅÄÅÌÅÎÉÅ 3. ðÕÓÔØ Z = {zj}nj=1 { ÒÁÚÌÉÞÎÙÅ ÔÏÞËÉ ÍÎÏÖÅÓÔ×ÁX, z0 ∈ X \ Z. åÓÌÉ ÓÕÝÅÓÔ×ÕÅÔ ÍÕÌØÔÉ�ÌÉËÁÔÏÒ ' ÔÁËÏÊ, ÞÔÏ

‖'‖ 6 1; '(zj) = 0; 1 6 j 6 n; '(z0) = d(z0; Z); (2)ÔÏ ÑÄÒÏ kz(w) ÏÂÌÁÄÁÅÔ Ó×ÏÊÓÔ×ÏÍ (SP )n+1. åÓÌÉ ÜÔÏ ÕÓÌÏ×ÉÅ ×Ù-�ÏÌÎÑÅÔÓÑ ÄÌÑ ÌÀÂÏÇÏ ÎÁÔÕÒÁÌØÎÏÇÏ n, ÔÏ ÑÄÒÏ ÏÂÌÁÄÁÅÔ Ó×ÏÊÓÔ×ÏÍ(SP ).ìÅÇËÏ ×ÉÄÅÔØ, ÞÔÏ ÅÓÌÉ w0 > 0, wj = 0, 1 6 j 6 n, ÔÏ ÕÓÌÏ×ÉÅ (1)ÄÌÑ (n+ 1)-Ê ÔÏÞËÉ ÜË×É×ÁÌÅÎÔÎÏ ÎÅÒÁ×ÅÎÓÔ×Õw0 6 d(z0; Z): (3)óÌÅÄÕÀÝÅÅ ÒÁÓÓÕÖÄÅÎÉÅ ÉÚ ÒÁÂÏÔÙ íÁÒÛÁÌÌÁ É óÁÎÄÂÅÒÇÁ [6℄ �ÏËÁ-ÚÙ×ÁÅÔ, ÞÔÏ ÅÓÌÉ ÍÕÌØÔÉ�ÌÉËÁÔÏÒ Ó ÕÓÌÏ×ÉÑÍÉ (2) ÓÕÝÅÓÔ×ÕÅÔ, ÔÏ ÏÎÅÄÉÎÓÔ×ÅÎÎÙÊ.òÁÓÓÍÏÔÒÉÍ ÜËÓÔÒÅÍÁÌØÎÕÀ ÚÁÄÁÞÕsup{Re g(z0) | g ∈ H(Z); ‖g‖ 6 1}: (4)òÅÛÅÎÉÅ ÚÁÄÁÞÉ (4) ÓÕÝÅÓÔ×ÕÅÔ É ÅÄÉÎÓÔ×ÅÎÎÏ:f0 = 1d(z0; Z)‖k0‖ PH(Z)(k0); (5)



ðòïéú÷åäåîéå âìñûëå 71ÇÄÅ PH(Z) { ÏÒÔÏÇÏÎÁÌØÎÙÊ �ÒÏÅËÔÏÒ ÎÁ �ÏÄ�ÒÏÓÔÒÁÎÓÔ×Ï H(Z), k0 =kz0 . ðÕÓÔØ  0 { ÍÕÌØÔÉ�ÌÉËÁÔÏÒ, ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÉÊ ÕÓÌÏ×ÉÑÍ (2). ðÏÌÏ-ÖÉÍ h =  0 · k0
‖k0‖ . ìÅÇËÏ ÕÂÅÄÉÔØÓÑ × ÔÏÍ, ÞÔÏ h(zj) = f0(zj), 0 6 j 6 n.óÌÅÄÏ×ÁÔÅÌØÎÏ, f0 =  0 · k0

‖k0‖ (6)É  0 { ÅÄÉÎÓÔ×ÅÎÎÙÊ ÍÕÌØÔÉ�ÌÉËÁÔÏÒ Ó ÕÓÌÏ×ÉÑÍÉ (2), �ÒÉ ÜÔÏÍ ‖ 0‖ =1. ðÏÓÔÒÏÉÍ ÁÎÁÌÏÇ ÆÁËÔÏÒÁ âÌÑÛËÅ ÄÌÑ �ÒÏÓÔÒÁÎÓÔ×Á H Ó (SP )2-ÑÄÒÏÍ. ðÕÓÔØ a, b { ÒÁÚÌÉÞÎÙÅ ÔÏÞËÉ ÍÎÏÖÅÓÔ×Á X . ðÏÌÏÖÉÍ × Ï�ÒÅ-ÄÅÌÅÎÉÉ 3 a = z0, Á Z �ÕÓÔØ ÓÏÓÔÏÉÔ ÉÚ ÏÄÎÏÊ ÔÏÞËÉ b. ïÂÏÚÎÁÞÉÍÍÕÌØÔÉ�ÌÉËÁÔÏÒ Ó ÕÓÌÏ×ÉÑÍÉ (2) ÞÅÒÅÚ  a;b(z). óÏ�ÏÓÔÁ×ÌÑÑ ÆÏÒÍÕÌÙ(5) É (6), �ÏÌÕÞÉÍ ×ÙÒÁÖÅÎÉÅ ÄÌÑ  a;b: a;b(z) = 1�(a; b)(1− ka(b)kb(z)kb(b)ka(z)): (7)ïÔÍÅÔÉÍ, ÞÔÏ �(a; b) = d(a; b). ÷ [2, ÓÔÒ. 106℄ ×Ù×ÏÄ ÆÏÒÍÕÌÙ (7) �ÒÅÄ-ÌÁÇÁÅÔÓÑ × ËÁÞÅÓÔ×Å Õ�ÒÁÖÎÅÎÉÑ; ÏÎÁ ÓÏÄÅÒÖÉÔÓÑ × ÍÏÎÏÇÒÁÆÉÉ [7,ÓÔÒ. 31℄; �ÏÄÒÏÂÎÏ ÆÏÒÍÕÌÁ (7) ×Ù×ÅÄÅÎÁ × [10℄.ï�ÒÅÄÅÌÅÎÉÅ 4. ðÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ Z = {zj}∞j=1 ÔÏÞÅË ÍÎÏÖÅ-ÓÔ×Á X ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀ âÌÑÛËÅ ÄÌÑ �ÒÏÓÔÒÁÎÓÔ×Á H, ÅÓÌÉÓÕÝÅÓÔ×ÕÅÔ ÔÏÞËÁ a ÔÁËÁÑ, ÞÔÏ ÓÈÏÄÉÔÓÑ ÒÑÄ
∞
∑j=1(1− �2(a; zj)) < +∞: (B)äÌÑ �ÒÏÓÔÒÁÎÓÔ×Á Ó (NP )-ÑÄÒÏÍ × [6℄ ÄÏËÁÚÁÎÏ, ÞÔÏ ÉÚ ÕÓÌÏ×ÉÑ (B)ÓÌÅÄÕÅÔ ÓÕÝÅÓÔ×Ï×ÁÎÉÅ ÎÅÔÒÉ×ÉÁÌØÎÏÊ ÆÕÎË�ÉÉ f , f ∈ H , ÔÁËÏÊ ÞÔÏZ ⊂ f−1(0). üÔÏÔ ÒÅÚÕÌØÔÁÔ ÏÂÏÂÝÁÅÔ ÔÅÏÒÅÍÕ ûÁ�ÉÒÏ É ûÉÌÄÓÁ [8℄.÷ [10℄ ÄÏËÁÚÁÎÁ ÓÌÅÄÕÀÝÁÑ ÔÅÏÒÅÍÁ.�ÅÏÒÅÍÁ á. åÓÌÉ �ÒÏÓÔÒÁÎÓÔ×Ï H ÉÍÅÅÔ (SP )2-ÑÄÒÏ É �ÏÓÌÅÄÏ×Á-ÔÅÌØÎÏÓÔØ Z ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀ (÷), ÔÏ ×ÅÒÎÏ ÓÌÅÄÕÀÝÅÅ.1. äÌÑ ÌÀÂÏÊ ÔÏÞËÉ b, b ∈ X, ÓÈÏÄÉÔÓÑ ÒÑÄ

∞
∑j=1(1− �2(b; zj)):



72 é. ÷. ÷éäåîóëéê2. ïÂÏÚÎÁÞÉÍ  n = n
∏j=1 a;zj :ðÕÓÔØ K { ËÏÍ�ÁËÔÎÏÅ �ÏÄÍÎÏÖÅÓÔ×Ï ÍÅÔÒÉÞÅÓËÏÇÏ �ÒÏÓÔÒÁÎÓÔ×Á(X; �). �ÏÇÄÁ ÆÕÎË�ÉÉ  n ÓÈÏÄÑÔÓÑ ÒÁ×ÎÏÍÅÒÎÏ É ÁÂÓÏÌÀÔÎÏ ÎÁ K ËÎÅÔÒÉ×ÉÁÌØÎÏÍÕ ÍÕÌØÔÉ�ÌÉËÁÔÏÒÕ  .3. w∗-limM n =M , ÇÄÅ ÉÍÅÅÔÓÑ ××ÉÄÕ ÓÌÁÂÁÑ∗ ÓÈÏÄÉÍÏÓÔØ × �ÒÏ-ÓÔÒÁÎÓÔ×Å ÌÉÎÅÊÎÙÈ Ï�ÅÒÁÔÏÒÏ× ÎÁ H.4. åÓÌÉ (X; �) { ÔÏ�ÏÌÏÇÉÞÅÓËÏÅ �ÒÏÓÔÒÁÎÓÔ×Ï, ÆÕÎË�ÉÉ ÉÚ �ÒÏ-ÓÔÒÁÎÓÔ×Á H ÎÅ�ÒÅÒÙ×ÎÙ × ÔÏ�ÏÌÏÇÉÉ � , K { ËÏÍ�ÁËÔ �ÒÏÓÔÒÁÎ-ÓÔ×Á (X; �), ÔÏ ÆÕÎË�ÉÉ  n ÓÈÏÄÑÔÓÑ ÒÁ×ÎÏÍÅÒÎÏ É ÁÂÓÏÌÀÔÎÏ ÎÁ KË  .äÏ�ÏÌÎÉÍ ÜÔÏÔ ÒÅÚÕÌØÔÁÔ.�ÅÏÒÅÍÁ 1. ðÕÓÔØ H { �ÒÏÓÔÒÁÎÓÔ×Ï Ó (SP )2-ÑÄÒÏÍ, �ÏÓÌÅÄÏ×Á-ÔÅÌØÎÏÓÔØ Z ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀ (÷).1. ðÕÓÔØ K { ËÏÍ�ÁËÔ × ÍÅÔÒÉÞÅÓËÏÍ �ÒÏÓÔÒÁÎÓÔ×Å (X; �). �ÏÇÄÁÌÉÛØ ËÏÎÅÞÎÏÅ ÞÉÓÌÏ ÍÎÏÖÉÔÅÌÅÊ  a;zj ÍÏÇÕÔ ÏÂÒÁÝÁÔØÓÑ × ÎÏÌØ ÎÁK.2. åÓÌÉ (X; �) { ÔÏ�ÏÌÏÇÉÞÅÓËÏÅ �ÒÏÓÔÒÁÎÓÔ×Ï, ÆÕÎË�ÉÉ ÉÚ �ÒÏ-ÓÔÒÁÎÓÔ×Á H ÎÅ�ÒÅÒÙ×ÎÙ × ÔÏ�ÏÌÏÇÉÉ � , K { ËÏÍ�ÁËÔ × �ÒÏÓÔÒÁÎ-ÓÔ×Å (X; �), ÔÏ ÌÉÛØ ËÏÎÅÞÎÏÅ ÞÉÓÌÏ ÍÎÏÖÉÔÅÌÅÊ  a;zj ÍÏÇÕÔ ÏÂÒÁ-ÝÁÔØÓÑ × ÎÏÌØ ÎÁ K.3. ðÕÓÔØ ÆÕÎË�ÉÉ  n,  Ï�ÒÅÄÅÌÅÎÙ × ÔÅÏÒÅÍÅ á. �ÏÇÄÁlimn→∞

 nka =  ka, ÇÄÅ ÉÍÅÅÔÓÑ × ×ÉÄÕ ÓÈÏÄÉÍÏÓÔØ �Ï ÎÏÒÍÅ × �ÒÏ-ÓÔÒÁÎÓÔ×Å H.ìÅÍÍÁ 1. ðÕÓÔØ H { �ÒÏÓÔÒÁÎÓÔ×Ï Ó (SP )2-ÑÄÒÏÍ; a, b { ÒÁÚÌÉÞÎÙÅÔÏÞËÉ ÍÎÏÖÅÓÔ×Á X, ÆÕÎË�ÉÑ  a;b Ï�ÒÅÄÅÌÅÎÁ �Ï ÆÏÒÍÕÌÅ (7). åÓÌÉ a;b() = 0, ÔÏ max{�(a; b); �(b; )} 6 �(a; ):äÏËÁÚÁÔÅÌØÓÔ×Ï ÌÅÍÍÙ. ÷ ÔÅÏÒÅÍÅ 2 ÉÚ [10℄ �ÏÌÕÞÅÎÁ ÆÏÒÍÕÌÁ b;a(z) = �(a; b)−  a;b(z)1− �(a; b) a;b(z) :ïÔÓÀÄÁ ÓÌÅÄÕÅÔ, ÞÔÏ ÅÓÌÉ  a;b() = 0, ÔÏ  b;a() = �(a; b). �ÁË ËÁË b;a(a) = 0, ‖ b;a‖ = 1, ÔÏ ÉÚ ÎÅÒÁ×ÅÎÓÔ×Á (3) ÉÍÅÅÍ b;a() 6 �(a; ); ÔÏ ÅÓÔØ �(a; b) 6 �(a; ): (8)



ðòïéú÷åäåîéå âìñûëå 73ðÒÉ  = b ÕÔ×ÅÒÖÄÅÎÉÅ ÌÅÍÍÙ ÏÞÅ×ÉÄÎÏ. äÌÑ ÒÁÚÌÉÞÎÙÈ ÔÏÞÅË a, b, × ÔÅÏÒÅÍÅ 2 ÉÚ [10℄ �ÏÌÕÞÅÎÁ ÆÏÒÍÕÌÁ�(a; b) a;b() = �(; b) ;b(a):úÎÁÞÉÔ, ÅÓÌÉ  a;b() = 0, ÔÏ  ;b(a) = 0. ðÒÉÍÅÎÉÍ ÎÅÒÁ×ÅÎÓÔ×Á (8) ËÍÕÌØÔÉ�ÌÉËÁÔÏÒÕ  ;b. ðÏÌÕÞÉÍ �(; b) 6 �(a; ). �äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ. 1. ðÕÓÔØ K { ÍÅÔÒÉÞÅÓËÉÊ ËÏÍ�ÁËÔ ×(X; �). æÕÎË�ÉÑ �(a; x) ÎÅ�ÒÅÒÙ×ÎÁ ÎÁ K. ðÏÌÏÖÉÍR = max{�(a; x) |x ∈ K}:ñÓÎÏ, ÞÔÏ R < 1. åÓÌÉ ÍÕÌØÔÉ�ÌÉËÁÔÏÒ  a;b ÏÂÒÁÝÁÅÔÓÑ × ÎÏÌØ ÎÁ K,ÔÏ ÅÓÔØ ÓÕÝÅÓÔ×ÕÅÔ ÔÏÞËÁ ,  ∈ K,  a;b() = 0, ÔÏ �Ï ÌÅÍÍÅ 1 ÉÍÅÅÍ�(a; b) 6 �(a; ) 6 R. éÚ ÕÓÌÏ×ÉÑ (÷) ÓÌÅÄÕÅÔ, ÞÔÏ limj→∞
�(a; zj) = 1.úÎÁÞÉÔ,  a;zj () 6= 0 �ÒÉ �(a; zj) > R,  ∈ K.2. ðÕÓÔØ K { ËÏÍ�ÁËÔ × ÔÏ�ÏÌÏÇÉÞÅÓËÏÍ �ÒÏÓÔÒÁÎÓÔ×Å (X; �). ðÏ-ÓËÏÌØËÕ ÆÕÎË�ÉÉ ka(x), ‖kx‖ ÎÅ�ÒÅÒÙ×ÎÙ ÎÁ X , ÆÕÎË�ÉÑ�(a; x) = √1− |ka(x)|2

‖ka‖2‖kx‖2ÔÏÖÅ ÎÅ�ÒÅÒÙ×ÎÁ ÎÁ X . ðÏÌÏÖÉÍ R = max{�(a; x)|x ∈ K}, É ÄÏËÁÚÁ-ÔÅÌØÓÔ×Ï ÚÁ×ÅÒÛÁÅÔÓÑ ËÁË × �ÕÎËÔÅ 1.3. ðÒÏ×ÅÒÉÍ, ÞÔÏ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ { nka}∞n=1 ÆÕÎÄÁÍÅÎÔÁÌØÎÁ ×H . ðÕÓÔØ n > m > 1, ÔÏÇÄÁ nka −  mka =  m( n
∏j=m+1 a;zjka − ka); ‖ m‖ 6 1; ‖ a;zj‖ 6 1:
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‖ nka −  mka‖2 6

∥

∥

∥

∥

n
∏j=m+1 a;zjka − ka∥∥∥

∥

2= ∥

∥

∥

∥

n
∏j=m+1 a;zjka∥∥∥∥2 + ‖ka‖2 − 2Re〈 n

∏j=m+1 a;zjka; ka〉
6 ‖ka‖2 + ‖ka‖2 − 2 n

∏j=m+1 a;zj (a)ka(a)= 2‖ka‖2(1− n
∏j=m+1 �(a; zj)) −→n;m→∞

0;ÔÁË ËÁË �Ï ÕÓÌÏ×ÉÀ (÷) �ÒÏÉÚ×ÅÄÅÎÉÅ ∞
∏j=1 �(a; zj) ÓÈÏÄÉÔÓÑ. úÎÁÞÉÔ, ÓÕ-ÝÅÓÔ×ÕÅÔ ÜÌÅÍÅÎÔ f , f ∈ H , ÔÁËÏÊ, ÞÔÏ limn→∞

‖ nka−f‖ = 0. ïÞÅ×ÉÄÎÏ,ÔÏÇÄÁ limn→∞
 n(x)ka(x) = f(x), x ∈ X . éÚ �ÕÎËÔÁ 2 ÔÅÏÒÅÍÙ á ÓÌÅÄÕÅÔ,ÞÔÏ limn→∞

 n(x) =  (x), x ∈ X . úÎÁÞÉÔ, f =  ka. �éÚ �ÕÎËÔÁ 2 ÔÅÏÒÅÍÙ á É �ÕÎËÔÁ 1 ÔÅÏÒÅÍÙ 1 ÓÌÅÄÕÅÔ ÒÁ×ÎÏÍÅÒ-ÎÁÑ ÓÈÏÄÉÍÏÓÔØ ÂÅÓËÏÎÅÞÎÏÇÏ �ÒÏÉÚ×ÅÄÅÎÉÑ ∞
∏j=1 a;zj ÎÁ ÍÅÔÒÉÞÅÓËÉÈËÏÍ�ÁËÔÁÈ. éÚ �ÕÎËÔÁ 4 ÔÅÏÒÅÍÙ á É �ÕÎËÔÁ 2 ÔÅÏÒÅÍÙ 1 ÓÌÅÄÕÅÔÒÁ×ÎÏÍÅÒÎÁÑ ÓÈÏÄÉÍÏÓÔØ ÜÔÏÇÏ ÂÅÓËÏÎÅÞÎÏÇÏ �ÒÏÉÚ×ÅÄÅÎÉÑ ÎÁ ÔÏ�ÏÌÏ-ÇÉÞÅÓËÉÈ ËÏÍ�ÁËÔÁÈ.õÓÌÏ×ÉÅ áÇÌÅÒÁ [2, ÓÔÒ. 81℄ (ÔÅÏÒÅÍÁ íÁËËÕÌÁÆÁ{ëÕÉÇÇÅÎÁ) ÈÁÒÁË-ÔÅÒÉÚÕÅÔ (CNP )-ÑÄÒÁ × ÔÅÒÍÉÎÁÈ �ÏÌÏÖÉÔÅÌØÎÏÊ �ÏÌÕÏ�ÒÅÄÅÌÅÎÎÏÓÔÉÎÅËÏÔÏÒÏÊ ÆÕÎË�ÉÉ, ÚÁ×ÉÓÑÝÅÊ ÔÏÌØËÏ ÏÔ ÑÄÒÁ. óÌÅÄÕÀÝÁÑ ÔÅÏÒÅÍÁÈÁÒÁËÔÅÒÉÚÕÅÔ (SP )2-ÑÄÒÁ.�ÅÏÒÅÍÁ 2. äÌÑ ÔÏÇÏ ÞÔÏÂÙ ÎÅ�ÒÉ×ÏÄÉÍÏÅ ÑÄÒÏ kw(z) ÎÁ ÍÎÏÖÅÓÔ×ÅX ÂÙÌÏ (SP )2-ÑÄÒÏÍ, ÎÅÏÂÈÏÄÉÍÏ É ÄÏÓÔÁÔÏÞÎÏ, ÞÔÏÂÙ ÄÌÑ ÌÀÂÙÈÒÁÚÌÉÞÎÙÈ ÔÏÞÅË a, b ÍÎÏÖÅÓÔ×Á X ÂÙÌÁ �ÏÌÏÖÉÔÅÌØÎÏ �ÏÌÕÏ�ÒÅÄÅ-ÌÅÎÁ ÆÕÎË�ÉÑ G(z; w) = (1−  a;b(z) a;b(w))kw(z) > 0; (9)ÇÄÅ ÆÕÎË�ÉÑ  a;b ÚÁÄÁÎÁ ÆÏÒÍÕÌÏÊ (7).



ðòïéú÷åäåîéå âìñûëå 75äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÕÓÔØ H { ÇÉÌØÂÅÒÔÏ×Ï �ÒÏÓÔÒÁÎÓÔ×Ï Ó ÑÄÒÏÍkw(z), ' { ÆÕÎË�ÉÑ ÎÁ X . ó�ÒÁ×ÅÄÌÉ×Ù ÓÌÅÄÕÀÝÉÅ ÜË×É×ÁÌÅÎÔÎÏÓÔÉ:' ∈M(H); ‖'‖ 6 1 ⇐⇒ ‖(M')∗‖ 6 1
⇐⇒ {(1− '(zi)'(zj))〈kzj ; kzi〉}16i;j6n > 0 ∀{zj}nj=1
⇐⇒ G'(z; w) = (1− '(z)'(w))kw(z) > 0:åÓÌÉ kw(z) ÅÓÔØ (SP )2-ÑÄÒÏ, ÔÏ ÍÙ ÕÖÅ ×Ù×ÅÌÉ, ÞÔÏ  a;b { ÍÕÌØÔÉ-�ÌÉËÁÔÏÒ, ÒÅÛÁÀÝÉÊ ÉÎÔÅÒ�ÏÌÑ�ÉÏÎÎÕÀ ÚÁÄÁÞÕ  a;b(b) = 0,  a;b(a) =�(a; b), ‖ a;b‖ 6 1. óÌÅÄÏ×ÁÔÅÌØÎÏ, ×Ù�ÏÌÎÑÅÔÓÑ (9). éÚ (9) ÓÌÅÄÕÅÔ, ÞÔÏ a;b { ÍÕÌØÔÉ�ÌÉËÁÔÏÒ, ‖ a;b‖ 6 1. ïÞÅ×ÉÄÎÏ,  a;b(b) = 0,  a;b(a) =�(a; b), ÚÎÁÞÉÔ kw(z) Ñ×ÌÑÅÔÓÑ (SP )2-ÑÄÒÏÍ. �ðÒÉ×ÅÄÅÍ ÅÝÅ ÏÄÎÏ ÓÌÅÄÓÔ×ÉÅ ÆÏÒÍÕÌÙ (6).óÌÅÄÓÔ×ÉÅ 1. ðÕÓÔØ H { �ÒÏÓÔÒÁÎÓÔ×Ï Ó (SP )-ÑÄÒÏÍ, f , g { ÎÅÔÒÉ-×ÉÁÌØÎÙÅ ÆÕÎË�ÉÉ ÉÚ H, Z = f−1(0), E = g−1(0). �ÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔÎÅÔÒÉ×ÉÁÌØÎÁÑ ÆÕÎË�ÉÑ h, h ∈ H, ÄÌÑ ËÏÔÏÒÏÊ Z ∪ E ⊂ h−1(0).äÏËÁÚÁÔÅÌØÓÔ×Ï. æÏÒÍÕÌÕ (6) ÍÙ ×Ù×ÅÌÉ ÄÌÑ ÓÌÕÞÁÑ, ËÏÇÄÁ Z ÓÏ-ÓÔÏÉÔ ÉÚ n ÔÏÞÅË, ÎÏ ÏÎÁ ÌÅÇËÏ ÒÁÓ�ÒÏÓÔÒÁÎÑÅÔÓÑ ÎÁ ÌÀÂÏÅ ÍÎÏÖÅÓÔ×ÏÎÕÌÅÊ ÎÅÔÒÉ×ÉÁÌØÎÏÊ ÆÕÎË�ÉÉ ÉÚ H . ðÕÓÔØ f { ÎÅÔÒÉ×ÉÁÌØÎÁÑ ÆÕÎË-�ÉÑ ÉÚ H , Z = f−1(0), z0 ∈ X \ Z. ðÏ ÆÏÒÍÕÌÅ (6) ÓÕÝÅÓÔ×ÕÅÔ ÔÁËÏÊÍÕÌØÔÉ�ÌÉËÁÔÏÒ  , ÞÔÏ f0 =  k0

‖k0‖ , ÇÄÅ f0 { ÒÅÛÅÎÉÅ ÜËÓÔÒÅÍÁÌØÎÏÊÚÁÄÁÞÉ (4). ðÏÜÔÏÍÕ Z ⊂ f−10 (0). óÌÅÄÏ×ÁÔÅÌØÎÏ, Z ⊂  −1(0). ðÏÌÏÖÉÍh =  g. �ÏÇÄÁ h ∈ H É Z ∪ E ⊂ h−1(0). �3. ÷ÅÓÏ×ÙÅ �ÒÏÓÔÒÁÎÓÔ×Á èÁÒÄÉ × ÅÄÉÎÉÞÎÏÍ ËÒÕÇÅï�ÒÅÄÅÌÅÎÉÅ 5. ðÕÓÔØ {!n}∞n=0 { �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ �ÏÌÏÖÉÔÅÌØ-ÎÙÈ ÞÉÓÅÌ, ÔÁËÁÑ ÞÔÏ lim n√!n > 1, ÕÄÏÂÎÏ ÓÞÉÔÁÔØ !0 = 1. ðÏÌÏÖÉÍH2({!n}) = {f(z) = ∞
∑n=0 nzn | ‖f‖2 = ∞

∑n=0 |n|2!n < +∞}:üÌÅÍÅÎÔÙ �ÒÏÓÔÒÁÎÓÔ×Á H2({!n}) { ÜÔÏ ÆÕÎË�ÉÉ, ÁÎÁÌÉÔÉÞÅÓËÉÅ ×ÅÄÉÎÉÞÎÏÍ ËÒÕÇÅ D, D = {z ∈ C : |z| < 1}. ðÏÌÏÖÉÍp(z) = ∞
∑n=0 zn!n :



76 é. ÷. ÷éäåîóëéê�ÏÇÄÁ ×ÏÓ�ÒÏÉÚ×ÏÄÑÝÅÅ ÑÄÒÏ ÄÌÑ H2({!n}) ÚÁÄÁÅÔÓÑ ÆÏÒÍÕÌÏÊkw(z) = p( �wz). ÷ [2, ÓÔÒ. 88℄, [6℄ ÄÏËÁÚÁÎÏ, ÞÔÏ H2({!n}) ÉÍÅÅÔ (CNP )-ÑÄÒÏ ÔÏÇÄÁ É ÔÏÌØËÏ ÔÏÇÄÁ, ËÏÇÄÁ1p(z) = 1− ∞
∑n=1 anzn; an > 0: (10)ðÒÉÍÅÎÉÍ ÔÅÏÒÅÍÕ 1 É ÔÅÏÒÅÍÕ á Ë �ÒÏÓÔÒÁÎÓÔ×Õ H2({!n}). ÷ÙÂÅÒÅÍa = 0, ÔÏÇÄÁ k0(z) = 1, z ∈ D. åÓÌÉ b ∈ D, ÔÏ�(0; b) = √1− 1p(|b|2) ; 0;b(z) = √ p(|b|2)p(|b|2)− 1(1− p(�bz)p(|b|2)):óÌÅÄÓÔ×ÉÅ 2. ðÕÓÔØ p(z) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀ (10), É Z = {zj}∞j=1{ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ ÔÏÞÅË ÅÄÉÎÉÞÎÏÇÏ ËÒÕÇÁ D, ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÁÑÕÓÌÏ×ÉÀ

∞
∑j=1 1p(|zj |2) < +∞: (11)�ÏÇÄÁ ÂÅÓËÏÎÅÞÎÏÅ �ÒÏÉÚ×ÅÄÅÎÉÅ (z) = ∞

∏j=1 0;zj (z)ÓÈÏÄÉÔÓÑ �Ï ÎÏÒÍÅ �ÒÏÓÔÒÁÎÓÔ×Á H2({!n}), ÓÈÏÄÉÔÓÑ ÁÂÓÏÌÀÔÎÏ ÉÒÁ×ÎÏÍÅÒÎÏ ÎÁ ËÏÍ�ÁËÔÎÙÈ �ÏÄÍÎÏÖÅÓÔ×ÁÈ ËÒÕÇÁ D,  { ÜÌÅÍÅÎÔ ÁÌ-ÇÅÂÒÙ ÍÕÌØÔÉ�ÌÉËÁÔÏÒÏ× M(H2({!n})), w∗-limM n = M , ÇÄÅ  n =n
∏j=1 0;zj .äÏÓÔÁÔÏÞÎÏÓÔØ ÕÓÌÏ×ÉÑ (11) ÄÌÑ ÔÏÇÏ, ÞÔÏÂÙ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ ZÂÙÌÁ ÍÎÏÖÅÓÔ×ÏÍ ÎÕÌÅÊ ÎÅÔÒÉ×ÉÁÌØÎÏÊ ÆÕÎË�ÉÉ ÉÚ H2({!n}), ÄÏËÁ-ÚÁÎÁ ûÁ�ÉÒÏ É ûÉÌÄÓÏÍ [8℄.äÖÕÒÉ [2, ÓÔÒ. 139℄, �ÏÓÔÒÏÉÌ �ÒÉÍÅÒ �ÒÏÓÔÒÁÎÓÔ×Á H2({!n}) Ó(CNP )-ÑÄÒÏÍ, ÄÌÑ ËÏÔÏÒÏÇÏ  a;b ÉÍÅÅÔ ÌÉÛÎÉÊ ÎÏÌØ, ÔÏ ÅÓÔØ ÓÕÝÅ-ÓÔ×ÕÅÔ ÔÏÞËÁ , ÔÁËÁÑ ÞÔÏ  a;b() = 0,  6= b. íÙ ÏÂÏÂÝÉÍ �ÒÉÍÅÒäÖÕÒÉ, ÄÌÑ ÞÅÇÏ ÎÁÍ �ÏÔÒÅÂÕÅÔÓÑ ÌÅÍÍÁ, ÄÏËÁÚÁÎÎÁÑ á. á. âÏÒÉÞÅ-×ÙÍ É �ÕÂÌÉËÕÅÍÁÑ Ó ÅÇÏ ÌÀÂÅÚÎÏÇÏ ÒÁÚÒÅÛÅÎÉÑ.



ðòïéú÷åäåîéå âìñûëå 77ìÅÍÍÁ 2. (á. á. âÏÒÉÞÅ×). óÕÝÅÓÔ×ÕÅÔ ÓÔÅ�ÅÎÎÏÊ ÒÑÄ f(z)= ∞
∑n=0 nznÔÁËÏÊ, ÞÔÏ 0 > 0, n > 0 �ÒÉ n > 0, ∞

∑n=0 n = 1, É f(z) ÉÍÅÅÔÂÅÓËÏÎÅÞÎÏ ÍÎÏÇÏ ÎÕÌÅÊ × ËÒÕÇÅ D.äÏËÁÚÁÔÅÌØÓÔ×Ï. ÷ÙÂÅÒÅÍ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ �ÏÌÏÖÉÔÅÌØÎÙÈ ÞÉ-ÓÅÌ {dj}∞j=1 ÔÁË, ÞÔÏÂÙ ∞
∑j=1 dj = 12 . ðÏÓÔÒÏÉÍ �Ï ÉÎÄÕË�ÉÉ ×ÏÚÒÁÓÔÁÀ-ÝÕÀ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ ÎÁÔÕÒÁÌØÎÙÈ ÞÉÓÅÌ {nj}∞j=1 ÔÁË, ÞÔÏÂÙ ÒÑÄf(z) = d1 + ∞

∑j=1(dj + dj+1)znj (12)ÉÍÅÌ ÂÅÓËÏÎÅÞÎÏ ÍÎÏÇÏ ÎÕÌÅÊ ÎÁ ÉÎÔÅÒ×ÁÌÅ (−1; 0).ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚ fk(z) ÞÁÓÔÉÞÎÕÀ ÓÕÍÍÕ ÒÑÄÁ (12). ðÏÌÏÖÉÍ n1 = 1,f1(z) = d1 + (d1 + d2)z. �ÏÇÄÁ f1 ÉÍÅÅÔ ËÏÒÅÎØ z1 ÎÁ ÉÎÔÅÒ×ÁÌÅ (−1; 0).ðÕÓÔØ �0 = 0, �1 = 12 (−1 + z1), h1 = |f1(�1)|, ÔÏÇÄÁ f1(�1) = −h1.äÏ�ÕÓÔÉÍ, ÞÔÏ ÍÙ ×ÙÂÒÁÌÉ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ ÎÁÔÕÒÁÌØÎÙÈ ÞÉÓÅÌ
{nj}kj=1 É �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ ÔÏÞÅË {�j}kj=0, −1 < �k < · · · < �1 < �0,ÄÌÑ ËÏÔÏÒÏÊ fj(�j) = (−1)jhj , hj > 0, 1 6 j 6 k. ÷ÙÂÅÒÅÍ nk+1 > nkÔÁË, ÞÔÏÂÙ ×Ù�ÏÌÎÑÌÉÓØ ÎÅÒÁ×ÅÎÓÔ×Á(dk + dk+1)|�j |nk+1 < 12k+1hj ; j = 1; : : : ; k;É ÔÁË, ÞÔÏÂÙ (nk+1 − (k + 1)) ÂÙÌÏ ÞÅÔÎÙÍ ÞÉÓÌÏÍ. �ÏÇÄÁ

|fk+1(�j)− fj(�j)| < hj k
∑i=j+1 12i < 12hj ; 1 6 j 6 k: (13)óÌÅÄÏ×ÁÔÅÌØÎÏ, sign(fk+1(�j)) = sign(fj(�j)) = (−1)j . âÌÁÇÏÄÁÒÑ ×ÙÂÏ-ÒÕ nj , ÉÍÅÅÍfk+1(−1) = d1 + k+1

∑j=1(dj + dj+1)(−1)j = (−1)k+1dk+1:úÎÁÞÉÔ, × ÉÎÔÅÒ×ÁÌÅ (−1; �k) ÅÓÔØ ËÏÒÅÎØ zk+1 ÍÎÏÇÏÞÌÅÎÁ fk+1. ðÕÓÔØ�k+1= 12 (−1+zk+1), hk+1= |fk+1(�k+1)|, ÔÏÇÄÁ fk+1(�k+1)=(−1)k+1hk+1.



78 é. ÷. ÷éäåîóëéêéÚ ÎÅÒÁ×ÅÎÓÔ×Á (13) ÓÌÅÄÕÅÔ, ÞÔÏ sign f(�j)=sign(fj(�j)) = (−1)j . úÎÁ-ÞÉÔ, ÎÁ ËÁÖÄÏÍ ÉÎÔÅÒ×ÁÌÅ (�j+1; �j) ÅÓÔØ ÎÏÌØ ÆÕÎË�ÉÉ f(z). ïÞÅ×ÉÄÎÏ,f(1) = 2 ∞
∑j=1 dj = 1. ��ÅÏÒÅÍÁ 3. óÕÝÅÓÔ×ÕÅÔ �ÒÏÓÔÒÁÎÓÔ×Ï H2({!n}) Ó (CNP )-ÑÄÒÏÍÔÁËÏÅ, ÞÔÏ ÄÌÑ ÌÀÂÏÇÏ ÎÁÔÕÒÁÌØÎÏÇÏ n ÎÁÊÄÅÔÓÑ ÔÁËÁÑ ÔÏÞËÁ b,b ∈ D, ÞÔÏ ÍÕÌØÔÉ�ÌÉËÁÔÏÒ  b;0 ÉÍÅÅÔ �Ï ËÒÁÊÎÅÊ ÍÅÒÅ n ÎÕÌÅÊ ×ÅÄÉÎÉÞÎÏÍ ËÒÕÇÅ D.äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÕÓÔØ f(z) { ÆÕÎË�ÉÑ ÉÚ ÌÅÍÍÙ 2. ðÏÌÏÖÉÍp(z) = 11− zf(z) = 1 + ∞

∑n=1 zn!n :ñÓÎÏ, ÞÔÏ 1=!n > n0 > 0. �ÏÇÄÁ �ÒÏÓÔÒÁÎÓÔ×Ï H2({!n}) ÉÍÅÅÔ (CNP )-ÑÄÒÏ. ðÕÓÔØ b { ÔÏÞËÁ ÅÄÉÎÉÞÎÏÇÏ ËÒÕÇÁ. éÚ ÆÏÒÍÕÌÙ (7) ÉÍÅÅÍ b;0(z) = √ p(|b|2)p(|b|2)− 1(1− 1p(�bz)):åÓÌÉ f(�bz) = 0, ÔÏ p(�bz) = 1,  b;0(z) = 0. úÁÎÕÍÅÒÕÅÍ ÒÁÚÌÉÞÎÙÅ ÎÕÌÉÆÕÎË�ÉÉ f(z) ÎÁ ÉÎÔÅÒ×ÁÌÅ (−1; 0) × �ÏÒÑÄËÅ ÕÂÙ×ÁÎÉÑ: 0 > z1 > · · · >zn > · · · > −1. ÷ÙÂÅÒÅÍ ×ÅÝÅÓÔ×ÅÎÎÏÅ ÞÉÓÌÏ b ÔÁË, ÞÔÏÂÙ ×Ù�ÏÌÎÑÌÉÓØÎÅÒÁ×ÅÎÓÔ×Á 1 > b > |zn|. �ÏÇÄÁ �j = zjb , 1 6 j 6 n, ÂÕÄÕÔ ÎÕÌÑÍÉÆÕÎË�ÉÉ  b;0. �úÁÍÅÔÉÍ, ÞÔÏ ÆÕÎË�ÉÑ  b;0 ÁÎÁÌÉÔÉÞÎÁ × ËÒÕÇÅ {|z| < 1
|b|}, �ÏÜÔÏÍÕ× ÅÄÉÎÉÞÎÏÍ ËÒÕÇÅ ÆÕÎË�ÉÑ  b;0 ÍÏÖÅÔ ÉÍÅÔØ ÌÉÛØ ËÏÎÅÞÎÏÅ ÞÉÓÌÏÎÕÌÅÊ.�ÅÏÒÅÍÁ 3 Ó×ÑÚÁÎÁ Ó ×Ï�ÒÏÓÏÍ Ï ÞÉÓÌÅ ÎÕÌÅÊ ÌÉÎÅÊÎÏÊ ËÏÍÂÉÎÁ�ÉÉ×ÏÓ�ÒÏÉÚ×ÏÄÑÝÉÈ ÑÄÅÒ. ÷ ËÌÁÓÓÉÞÅÓËÏÍ �ÒÏÓÔÒÁÎÓÔ×Å èÁÒÄÉ H2(D)ÌÉÎÅÊÎÁÑ ËÏÍÂÉÎÁ�ÉÑ n ×ÏÓ�ÒÏÉÚ×ÏÄÑÝÉÈ ÑÄÅÒ ÅÓÔØ �ÒÁ×ÉÌØÎÁÑ ÒÁ�É-ÏÎÁÌØÎÁÑ ÄÒÏÂØ, ËÏÔÏÒÁÑ, ÏÞÅ×ÉÄÎÏ, ÍÏÖÅÔ ÉÍÅÔØ (n−1) ÎÕÌÅÊ × D É ÎÅÂÏÌÅÅ. ÷ �ÒÏÓÔÒÁÎÓÔ×Å âÅÒÇÍÁÎÁ × D ÌÉÎÅÊÎÁÑ ËÏÍÂÉÎÁ�ÉÑ n ×ÏÓ�ÒÏ-ÉÚ×ÏÄÑÝÉÈ ÑÄÅÒ ÅÓÔØ ÒÁ�ÉÏÎÁÌØÎÁÑ ÄÒÏÂØ, ÓÔÅ�ÅÎØ ÞÉÓÌÉÔÅÌÑ ËÏÔÏÒÏÊÒÁ×ÎÁ (2n − 2), ÏÄÎÁËÏ ÏËÁÚÁÌÏÓØ [11℄, ÞÔÏ ÏÎÁ ÍÏÖÅÔ ÉÍÅÔØ × D ÎÅÂÏÌÅÅ, ÞÅÍ (2n− 3) ÎÕÌÑ. ÷ Ó×ÑÚÉ Ó ÜÔÉÍ ×ÏÚÎÉË ×Ï�ÒÏÓ: × ËÁËÉÈ ÆÕÎË-�ÉÏÎÁÌØÎÙÈ ÇÉÌØÂÅÒÔÏ×ÙÈ �ÒÏÓÔÒÁÎÓÔ×ÁÈ ÓÕÝÅÓÔ×ÕÅÔ ÏÇÒÁÎÉÞÅÎÉÅ ÎÁÞÉÓÌÏ ÎÕÌÅÊ ÌÉÎÅÊÎÏÊ ËÏÍÂÉÎÁ�ÉÉ ×ÏÓ�ÒÏÉÚ×ÏÄÑÝÉÈ ÑÄÅÒ? �ÅÏÒÅÍÁ 3



ðòïéú÷åäåîéå âìñûëå 79�ÏËÁÚÙ×ÁÅÔ, ÞÔÏ × �ÒÏÓÔÒÁÎÓÔ×ÁÈ H2({!n}) Ó (CNP )-ÑÄÒÏÍ, ×ÏÏÂÝÅÇÏ×ÏÒÑ, ÏÇÒÁÎÉÞÅÎÉÊ ÎÅÔ.óÌÅÄÓÔ×ÉÅ 3. óÕÝÅÓÔ×ÕÅÔ �ÒÏÓÔÒÁÎÓÔ×Ï H2({!n}) Ó (CNP )-ÑÄÒÏÍÔÁËÏÅ, ÞÔÏ ÄÌÑ ÌÀÂÏÇÏ ÎÁÔÕÒÁÌØÎÏÇÏ n ÎÁÊÄÅÔÓÑ ÌÉÎÅÊÎÁÑ ËÏÍÂÉÎÁ-�ÉÑ ÉÚ Ä×ÕÈ ×ÏÓ�ÒÏÉÚ×ÏÄÑÝÉÈ ÑÄÅÒ, ËÏÔÏÒÁÑ ÉÍÅÅÔ �Ï ËÒÁÊÎÅÊ ÍÅÒÅn ÎÕÌÅÊ × ÅÄÉÎÉÞÎÏÍ ËÒÕÇÅ.äÏËÁÚÁÔÅÌØÓÔ×Ï. òÁÓÓÍÏÔÒÉÍ ÔÏ ÖÅ �ÒÏÓÔÒÁÎÓÔ×Ï, ÞÔÏ É × ÔÅÏÒÅ-ÍÅ 3. ðÕÓÔØ n { ÎÁÔÕÒÁÌØÎÏÅ ÞÉÓÌÏ. ðÏ ÔÅÏÒÅÍÅ 3 ÓÕÝÅÓÔ×ÕÅÔ ×ÅÝÅ-ÓÔ×ÅÎÎÏÅ ÞÉÓÌÏ b, 0 < b < 1, ÄÌÑ ËÏÔÏÒÏÇÏ ÍÕÌØÔÉ�ÌÉËÁÔÏÒ  b;0 ÉÍÅÅÔ�Ï ËÒÁÊÎÅÊ ÍÅÒÅ n ÎÕÌÅÊ × D. åÓÌÉ  b;0(z) = 0, ÔÏ p(�bz) = 1. óÌÅÄÏ×Á-ÔÅÌØÎÏ, kb(z)− k0(z) = p(�bz)− 1ÉÍÅÅÔ ÎÅ ÍÅÎÅÅ, ÞÅÍ n ÎÕÌÅÊ × D. �4. ðÒÏÓÔÒÁÎÓÔ×Á äÒÕÒÉ{áÒ×ÅÓÏÎÁï�ÒÅÄÅÌÅÎÉÅ 6. ðÕÓÔØ d { ËÁÒÄÉÎÁÌØÎÏÅ ÞÉÓÌÏ, B
d { ÏÔËÒÙÔÙÊ ÅÄÉ-ÎÉÞÎÙÊ ÛÁÒ d-ÍÅÒÎÏÇÏ ÇÉÌØÂÅÒÔÏ×Á �ÒÏÓÔÒÁÎÓÔ×Á. ï�ÒÅÄÅÌÉÍ ÎÁ BdÑÄÒÏ kw(z) = 11− 〈z; w〉 : (14)H2d { ÇÉÌØÂÅÒÔÏ×Ï �ÒÏÓÔÒÁÎÓÔ×Ï ÆÕÎË�ÉÊ ÎÁ Bd Ó ÑÄÒÏÍ (14).ðÒÏÓÔÒÁÎÓÔ×Á H2d ÂÙÌÉ ××ÅÄÅÎÙ äÒÕÒÉ [5℄ × Ó×ÑÚÉ Ó ÍÎÏÇÏÍÅÒÎÙÍÏÂÏÂÝÅÎÉÅÍ ÎÅÒÁ×ÅÎÓÔ×Á ÆÏÎ îÅÊÍÁÎÁ, �ÏÄÒÏÂÎÏ ÉÓÓÌÅÄÏ×ÁÎÙ áÒ×Å-ÓÏÎÏÍ [4℄. ÷ [2, ÓÔÒ. 97℄ ÄÏËÁÚÁÎÏ, ÞÔÏ �ÒÏÓÔÒÁÎÓÔ×Á H2d ÉÍÅÀÔ (CNP )-ÑÄÒÏ É Ñ×ÌÑÀÔÓÑ ÕÎÉ×ÅÒÓÁÌØÎÙÍÉ �ÒÏÓÔÒÁÎÓÔ×ÁÍÉ ÄÌÑ �ÒÏÓÔÒÁÎÓÔ× Ó(CNP )-ÑÄÒÏÍ. üÔÏ ÏÚÎÁÞÁÅÔ, ÞÔÏ ÌÀÂÏÅ ÇÉÌØÂÅÒÔÏ×Ï �ÒÏÓÔÒÁÎÓÔ×Ï Ó(CNP )-ÑÄÒÏÍ �ÏÓÌÅ ÎÅËÏÔÏÒÏÊ ÎÏÒÍÁÌÉÚÁ�ÉÉ ÍÏÖÎÏ ÏÔÏÖÄÅÓÔ×ÉÔØ ÓÓÕÖÅÎÉÅÍ H2d ÎÁ �ÏÄÍÎÏÖÅÓÔ×Ï ÛÁÒÁ Bd.ðÒÉÍÅÎÉÍ ÔÅÏÒÅÍÕ 1 É ÔÅÏÒÅÍÕ á Ë �ÒÏÓÔÒÁÎÓÔ×Õ H2d . ÷ÙÂÅÒÅÍa = 0, ÔÏÇÄÁ ka(z) = 1, z ∈ Bd. åÓÌÉ b ∈ Bd, ÔÏ �(0; b) = ‖b‖, 0;b(z) = 1

‖b‖(1− 1− ‖b‖21− 〈z; b〉) = 〈b− z; b〉
‖b‖(1− 〈z; b〉) : (15)ïÔÍÅÔÉÍ, ÞÔÏ  0;b(z) = 0 ÎÁ ÇÉ�ÅÒ�ÌÏÓËÏÓÔÉ {z|〈z; b〉 = 〈b; b〉}.



80 é. ÷. ÷éäåîóëéêóÌÅÄÓÔ×ÉÅ 4. ðÕÓÔØ Z = {zj}∞j=1 { �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ ÔÏÞÅË ÅÄÉ-ÎÉÞÎÏÇÏ ÛÁÒÁ Bd, ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÁÑ ÕÓÌÏ×ÉÀ
∞
∑j=1(1− ‖zj‖2) < +∞:�ÏÇÄÁ ÂÅÓËÏÎÅÞÎÏÅ �ÒÏÉÚ×ÅÄÅÎÉÅ (z) = ∞

∏j=1 0;zj (z) (16)ÓÈÏÄÉÔÓÑ �Ï ÎÏÒÍÅ �ÒÏÓÔÒÁÎÓÔ×Á H2d , ÓÈÏÄÉÔÓÑ ÁÂÓÏÌÀÔÎÏ É ÒÁ×ÎÏ-ÍÅÒÎÏ ÎÁ ËÏÍ�ÁËÔÎÙÈ �ÏÄÍÎÏÖÅÓÔ×ÁÈ ÛÁÒÁ Bd, Á ÆÕÎË�ÉÑ  �ÒÉ-ÎÁÄÌÅÖÉÔ ÁÌÇÅÂÒÅ ÍÕÌØÔÉ�ÌÉËÁÔÏÒÏ× M(H2d), w∗-limM n =M , ÇÄÅ n = n
∏j=1 0;zj . ðÒÉ ÜÔÏÍ  ÏÂÒÁÝÁÅÔÓÑ × ÎÏÌØ ÎÁ ËÕÓÏÞÎÏ-ÌÉÎÅÊÎÏÍÍÎÏÖÅÓÔ×Å E = ∞

⋃j=1{z|〈z; zj〉 = 〈zj ; zj〉}:ðÒÏÉÚ×ÅÄÅÎÉÅ (16) ×ÓÔÒÅÞÁÌÏÓØ × ÒÁÂÏÔÅ áÍÁÒÁ [3℄ É î. á. ûÉÒÏËÏ×Á[9℄, ÎÏ ÔÏÌØËÏ ËÁË ÜÌÅÍÅÎÔ ÁÌÇÅÂÒÙ H∞(Bd). éÚ×ÅÓÔÎÏ [2, ÓÔÒ. 99℄, ÞÔÏ�ÒÉ d > 2 ÁÌÇÅÂÒÁM(H2d) Ñ×ÌÑÅÔÓÑ ÓÏÂÓÔ×ÅÎÎÏÊ �ÏÄÁÌÇÅÂÒÏÊ ×H∞(Bd)É ÄÁÖÅ ÎÅ ÓÏÄÅÒÖÉÔ ×ÓÀ ÁÌÇÅÂÒÕ A { ÚÁÍÙËÁÎÉÅ ÍÎÏÇÏÞÌÅÎÏ× �Ï ÎÏÒÍÅH∞.óÌÅÄÓÔ×ÉÅ 5. äÌÑ ÌÀÂÏÇÏ ËÁÒÄÉÎÁÌØÎÏÇÏ ÞÉÓÌÁ d ÓÕÝÅÓÔ×ÕÅÔ ÇÉÌØ-ÂÅÒÔÏ×Ï �ÒÏÓÔÒÁÎÓÔ×Ï Ó (CNP )-ÑÄÒÏÍ, × ËÏÔÏÒÏÍ ×Ù�ÏÌÎÅÎÏ ÓÌÅÄÕ-ÀÝÅÅ.1. óÕÝÅÓÔ×ÕÅÔ ÍÕÌØÔÉ�ÌÉËÁÔÏÒ  a;b, ÍÎÏÖÅÓÔ×Ï ÎÕÌÅÊ ËÏÔÏÒÏÇÏÉÍÅÅÔ ÍÏÝÎÏÓÔØ d.2. óÕÝÅÓÔ×ÕÅÔ ÌÉÎÅÊÎÁÑ ËÏÍÂÉÎÁ�ÉÑ ÉÚ Ä×ÕÈ ×Ï�ÒÏÉÚ×ÏÄÑÝÉÈ ÑÄÅÒ,ÍÎÏÖÅÓÔ×Ï ÎÕÌÅÊ ËÏÔÏÒÏÊ ÉÍÅÅÔ ÍÏÝÎÏÓÔØ d.äÏËÁÚÁÔÅÌØÓÔ×Ï. ÷ �ÒÏÓÔÒÁÎÓÔ×Å H2d ÒÁÓÓÍÏÔÒÉÍ ÍÕÌØÔÉ�ÌÉËÁÔÏÒ 0;b É ÌÉÎÅÊÎÕÀ ËÏÍÂÉÎÁ�ÉÀ ×ÏÓ�ÒÏÉÚ×ÏÄÑÝÉÈ ÑÄÅÒ k0(z)− kb(z)
‖kb‖ . �ìÉÔÅÒÁÔÕÒÁ1. J. Agler, Nevanlinna{Pik interpolation on Sobolev spae, Pro. Amer. Math. So.108 (1990), 341{351.
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