
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 431, 2014 Ç.÷. î. óÏÌÅ×õóìï÷éå íáëëåîèáõð�á é ïäîá úáäáþáïãåîé÷áîéñ
§1. ÷×ÅÄÅÎÉÅðÕÓÔØ x(t) { ÇÁÕÓÓÏ×ÓËÉÊ �ÒÏ�ÅÓÓ ÓÏ ÓÔÁ�ÉÏÎÁÒÎÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉÓ ÎÕÌÅ×ÙÍ ÓÒÅÄÎÉÍ, E x(t) = 0, É Ó�ÅËÔÒÁÌØÎÏÊ ÍÅÒÏÊ � (ÓÍ. �ÏÄÒÏÂÎÅÅ× [1, 2℄). ÷ ÔÅÒÍÉÎÁÈ ÌÉÎÅÊÎÏÇÏ Ï�ÅÒÁÔÏÒÁx ['℄ = ∞∫

−∞

'(t) dx(t);Ï�ÒÅÄÅÌÅÎÎÏÇÏ ÓÔÁÎÄÁÒÔÎÙÍ ÏÂÒÁÚÏÍ ÎÁ ÉÎÄÉËÁÔÏÒÎÙÈ ÆÕÎË�ÉÑÈ,x [1[a;b℄(·)] = x(b)− x(a);Á, ÓÔÁÌÏ ÂÙÔØ, É ÎÁ ÌÉÎÅÊÎÏÍ �ÏÄÍÎÏÖÅÓÔ×Å S, ÓÏÓÔÏÑÝÉÍ ÉÚ ÌÉÎÅÊÎÙÈËÏÍÂÉÎÁ�ÉÊ ËÏÎÅÞÎÏÇÏ ÞÉÓÌÁ ÔÁËÉÈ ÉÎÄÉËÁÔÏÒÏ×, ÓËÁÚÁÎÎÏÅ ÏÚÎÁÞÁÅÔ,ÞÔÏ x['℄ { ÔÁËÁÑ ÆÕÎË�ÉÑx : S → � ⊂ L2(dP);ÞÔÏ R( (·); '(·)) = E x[ ℄x['℄ = R( (·+ s); '(·+ s)): (1)úÄÅÓØ ÞÅÒÅÚ L2(dP) ÏÂÏÚÎÁÞÁÅÔÓÑ �ÒÏÓÔÒÁÎÓÔ×Ï L2, �ÏÓÔÒÏÅÎÎÏÅ �Ï ×Å-ÒÏÑÔÎÏÓÔÎÏÊ ÍÅÒÅ P, � { ÇÁÕÓÓÏ×ÓËÏÅ �ÏÄ�ÒÏÓÔÒÁÎÓÔ×Ï �ÒÏÓÔÒÁÎÓÔ×ÁL2(dP). õ�ÏÍÑÎÕÔÁÑ ×ÙÛÅ Ó�ÅËÔÒÁÌØÎÁÑ ÍÅÒÁ � ÕÞÁÓÔ×ÕÅÔ × �ÒÅÄÓÔÁ-×ÌÅÎÉÉ R( ; ') = ∞∫

−∞

 ̂(u) '̂(u)�(du); (2)1òÁÂÏÔÁ �ÏÄÄÅÒÖÁÎÁ ÇÒÁÎÔÁÍÉ òææé 14-01-00856, îû-2504.2014.1. É �ÒÏÇÒÁÍ-ÍÏÊ ÆÕÎÄÁÍÅÎÔÁÌØÎÙÈ ÉÓÓÌÅÄÏ×ÁÎÉÊ òáî \óÏ×ÒÅÍÅÎÎÙÅ �ÒÏÂÌÅÍÙ ÔÅÏÒÅÔÉÞÅÓËÏÊÍÁÔÅÍÁÔÉËÉ".ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: �ÓÅ×ÄÏ�ÅÒÉÏÄÉÞÅÓËÁÑ ÆÕÎË�ÉÑ, ÎÅ�ÁÒÁÍÅÔÒÉÞÅÓËÁÑ Ï�ÅÎËÁ,�ÒÏ�ÅÓÓ ÓÏ ÓÔÁ�ÉÏÎÁÒÎÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉ.186



ïäîá úáäáþá ïãåîé÷áîéñ 187ÇÄÅ '̂ { �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ ÆÕÎË�ÉÉ ', Ï�ÒÅÄÅÌÑÅÍÏÅ ÎÁ �ÒÏÔÑÖÅ-ÎÉÉ ÒÁÂÏÔÙ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ:'̂(u) = ∞∫

−∞

eiut'(t) dt:ðÒÉ ÜÔÏÍ Ó�ÅËÔÒÁÌØÎÁÑ ÍÅÒÁ � ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀ
∞∫

−∞

�(du)1 + u2 <∞: (3)íÙ ÂÕÄÅÍ �ÒÅÄ�ÏÌÁÇÁÔØ, ÞÔÏ Ó�ÅËÔÒÁÌØÎÁÑ ÍÅÒÁ � ÉÍÅÅÔ �ÌÏÔÎÏÓÔØ(Ó�ÅËÔÒÁÌØÎÁÑ �ÌÏÔÎÏÓÔØ) f ÏÔÎÏÓÉÔÅÌØÎÏ ÍÅÒÙ ìÅÂÅÇÁ, f(u) = �(du)du ,ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÕÀ × ÓÉÌÕ (3) ÕÓÌÏ×ÉÀ
∞∫

−∞

f(u) du1 + u2 <∞: (4)ðÏÓÌÅÄÎÅÅ ÕÓÌÏ×ÉÅ ÎÁ ÎÅÏÔÒÉ�ÁÔÅÌØÎÕÀ ÆÕÎË�ÉÀ f ÇÁÒÁÎÔÉÒÕÅÔ ÓÕÝÅ-ÓÔ×Ï×ÁÎÉÅ �ÒÏ�ÅÓÓÁ ÓÏ ÓÔÁ�ÉÏÎÁÒÎÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉ, ÄÌÑ ËÏÔÏÒÏÇÏÏÎÁ Ñ×ÌÑÅÔÓÑ Ó�ÅËÔÒÁÌØÎÏÊ �ÌÏÔÎÏÓÔØÀ.äÌÑ ÎÅÏÔÒÉ�ÁÔÅÌØÎÏÊ ÆÕÎË�ÉÉ f , ÚÁÄÁÎÎÏÊ ÎÁ ×ÅÝÅÓÔ×ÅÎÎÏÊ �ÒÑ-ÍÏÊ, ÞÅÒÅÚ L2f ÏÂÏÚÎÁÞÁÅÔÓÑ ÇÉÌØÂÅÒÔÏ×Ï �ÒÏÓÔÒÁÎÓÔ×Ï ÓÏ ÓËÁÌÑÒÎÙÍ�ÒÏÉÚ×ÅÄÅÎÉÅÍ (·; ·)f É ÎÏÒÍÏÊ ‖·‖f , Ï�ÒÅÄÅÌÅÎÎÙÍÉ ÓÏÏÔÎÏÛÅÎÉÑÍÉ(h1; h2)f = ∞∫

−∞

h1(u)h2(u) f(u) du; ‖h‖2f = (h; h)f :ìÉÎÅÊÎÙÊ Ï�ÅÒÁÔÏÒ x['℄, Ï�ÒÅÄÅÌÅÎÎÙÊ ÎÁ S, ÍÏÖÅÔ ÂÙÔØ �ÒÏÄÏÌ-ÖÅÎ ÎÁ ÌÉÎÅÊÎÏÅ ÍÎÏÖÅÓÔ×Ï Df ,
Df = {' : ' ∈ L2lo; '̂ ∈ L2f} ; (5)ÇÄÅ L2lo { ÍÎÏÖÅÓÔ×Ï ÌÏËÁÌØÎÏ Ë×ÁÄÒÁÔÉÞÎÏ ÓÕÍÍÉÒÕÅÍÙÈ ÆÕÎË�ÉÊ.ïÂÏÚÎÁÞÉÍ

Df (T ) = {' : ' ∈ Df ; supp' ⊂ [−T; T ℄} :äÌÑ �ÒÏ�ÅÓÓÁ x ÍÙ ÂÕÄÅÍ ÉÓ�ÏÌØÚÏ×ÁÔØ ÏÂÏÚÎÁÞÅÎÉÅ H(x) ÄÌÑ �ÏÄ-�ÒÏÓÔÒÁÎÓÔ×Á �ÒÏÓÔÒÁÎÓÔ×Á L2(dP), �ÏÒÏÖÄÅÎÎÏÇÏ ÓÌÕÞÁÊÎÙÍÉ ×ÅÌÉ-ÞÉÎÁÍÉ x['℄; ' ∈ Df . âÕÄÅÍ ÏÂÏÚÎÁÞÁÔØ HT (x) { �ÏÄ�ÒÏÓÔÒÁÎÓÔ×Ï,



188 ÷. î. óïìå÷�ÏÒÏÖÄÅÎÎÏÅ ÓÌÕÞÁÊÎÙÍÉ ×ÅÌÉÞÉÎÁÍÉ x['℄; ' ∈ Df (T ). ÷ ÓÉÌÕ Ï�ÒÅ-ÄÅÌÅÎÉÑ ÇÁÕÓÓÏ×ÓËÏÇÏ �ÒÏ�ÅÓÓÁ ÓÏ ÓÔÁ�ÉÏÎÁÒÎÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉ, ÓÏ-ÏÔÎÏÛÅÎÉÅ Ut x['(·)℄ = x['(· + t)℄; t ∈ RÏ�ÒÅÄÅÌÑÅÔ ÎÁ H(x) ÇÒÕ��Õ ÕÎÉÔÁÒÎÙÈ Ï�ÅÒÁÔÏÒÏ× Ut = Ut(x).ðÕÓÔØ x1; x2 { Ä×Á ÇÁÕÓÓÏ×ÓËÉÈ �ÒÏ�ÅÓÓÁ ÓÏ ÓÔÁ�ÉÏÎÁÒÎÙÍÉ �ÒÉÒÁ-ÝÅÎÉÑÍÉ, ÚÁÄÁÎÎÙÅ ÎÁ ÏÄÎÏÍ ×ÅÒÏÑÔÎÏÓÔÎÏÍ �ÒÏÓÔÒÁÎÓÔ×Å,H(x1; x2) = H(x1) +H(x2); ÚÄÅÓØ ÚÁÍÙËÁÎÉÅ × �ÒÏÓÔÒÁÎÓÔ×Å L2(dP):âÕÄÅÍ ÇÏ×ÏÒÉÔØ, ÞÔÏ �ÒÏ�ÅÓÓÙ x1 É x2 Ñ×ÌÑÀÔÓÑ ÓÔÁ�ÉÏÎÁÒÎÏ Ó×ÑÚÁÎ-ÎÙÍÉ, ÅÓÌÉ × H(x1; x2) ÓÕÝÅÓÔ×ÕÅÔ ÔÁËÁÑ ÇÒÕ��Á ÕÎÉÔÁÒÎÙÈ Ï�ÅÒÁÔÏ-ÒÏ× Ut, ÓÕÖÅÎÉÑ ËÏÔÏÒÏÊ ÎÁ �ÏÄ�ÒÏÓÔÒÁÎÓÔ×Á H(x1); H(x2) ÓÏ×�ÁÄÁÀÔÓ Ut(x1); Ut(x2) ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ. ÷ ÜÔÏÍ ÓÌÕÞÁÅ ÉÍÅÅÔ ÍÅÓÔÏ ÓÌÅÄÕÀÝÅÅ�ÒÅÄÓÔÁ×ÌÅÎÉÅEx1[ ℄x2['℄ = ∞∫

−∞

 ̂(u) '̂(u) p(u)√f1(u)f2(u) du (6)úÄÅÓØ f1; f2 { Ó�ÅËÔÒÁÌØÎÙÅ �ÌÏÔÎÏÓÔÉ �ÒÏ�ÅÓÓÏ× x1; x2, ÆÕÎË�ÉÑ p(u)ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀ |p(u)| 6 1. ðÕÓÔØ ÎÅÏÔÒÉ�ÁÔÅÌØÎÁÑ ÍÁÔÒÉÞÎÁÑÆÕÎË�ÉÑ f(u) = 


f1(u) p(u)√f1(u)f2(u)p(u)√f1(u)f2(u) f2(u) 
 :íÁÔÒÉÞÎÁÑ ÆÕÎË�ÉÑ f ÎÁÚÙ×ÁÅÔÓÑ Ó�ÅËÔÒÁÌØÎÏÊ �ÌÏÔÎÏÓÔØÀ ÓÔÁ�ÉÏ-ÎÁÒÎÏÇÏ ×ÅËÔÏÒÎÏÇÏ �ÒÏ�ÅÓÓÁ (x1; x2). õÄÏÂÎÏÊ ÄÌÑ ÎÁÓ ÍÏÄÅÌØÀ ÄÌÑÔÁËÏÊ �ÁÒÙ x1; x2 ÓÔÁ�ÉÏÎÁÒÎÙÈ �ÒÏ�ÅÓÓÏ× ÓÏ Ó�ÅËÔÒÁÌØÎÙÍÉ �ÌÏÔÎÏ-ÓÔÑÍÉ f1; f2 Ñ×ÌÑÅÔÓÑ ×ÁÒÉÁÎÔ Ó�ÅËÔÒÁÌØÎÏÇÏ �ÒÅÄÓÔÁ×ÌÅÎÉÑ:x1['1℄ = ∞∫

−∞

'̂1(u)p(u)√f1(u) dW1(u)+ ∞∫

−∞

'̂1(u)q(u)√f1(u) dW2(u);x2['2℄ = ∞∫

−∞

'̂2(u)√f2(u) dW1(u): (7)



ïäîá úáäáþá ïãåîé÷áîéñ 189úÄÅÓØW1(u);W2(u) { Ä×Á ÎÅÚÁ×ÉÓÉÍÙÈ ×ÉÎÅÒÏ×ÓËÉÈ �ÒÏ�ÅÓÓÁ, Ï�ÒÅ-ÄÅÌÅÎÎÙÅ ÎÁ ×ÓÅÊ �ÒÑÍÏÊ, ÆÕÎË�ÉÑ q ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀ
|p(u)|+ |q(u)| = 1: (8)÷ (7) �ÏÄÈÏÄÉÔ ÌÀÂÁÑ ÆÕÎË�ÉÑ q, ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÁÑ (8), ÎÁ�ÒÉÍÅÒ,ÆÕÎË�ÉÑ q = √1− |p|2, ËÏÔÏÒÁÑ É ÂÕÄÅÔ ÉÓ�ÏÌØÚÏ×ÁÎÁ × ÄÁÌØÎÅÊÛÅÍ.óÔÁÔÉÓÔÉÞÅÓËÁÑ ÚÁÄÁÞÁ, ËÏÔÏÒÕÀ ÍÙ ÂÕÄÅÍ ÒÁÓÓÍÁÔÒÉ×ÁÔØ, ÓÏÓÔÏ-ÉÔ × ÓÌÅÄÕÀÝÅÍ. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ ÎÁ ÏÔÒÅÚËÅ |t| 6 T ÎÁÂÌÀÄÁÀÔÓÑ�ÒÏ�ÅÓÓÙ y1; y2, ÚÁÄÁÎÎÙÅ ÓÏÏÔÎÏÛÅÎÉÑÍÉdy1(t) = s1(t) dt+ dx1(t); (9)dy2(t) = s2(t) dt+ dx2(t); (10)ÇÄÅ x1; x2 { ÓÔÁ�ÉÏÎÁÒÎÏ Ó×ÑÚÁÎÎÙÅ ÇÁÕÓÓÏ×ÓËÉÅ �ÒÏ�ÅÓÓÙ ÓÏ ÓÔÁ�É-ÏÎÁÒÎÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉ, ÎÅÉÚ×ÅÓÔÎÙÅ ÆÕÎË�ÉÉ s1 ∈ L1; s2 ∈ L2,ÌÉÎÅÊÎÙÅ �ÏÄÍÎÏÖÅÓÔ×Á L1;L2 ÉÚ×ÅÓÔÎÙ É ÂÕÄÕÔ Ï�ÒÅÄÅÌÅÎÙ �ÏÚÖÅ.�ÏÞÎÅÅ, ÎÁÂÌÀÄÅÎÉÀ ÄÏÓÔÕ�ÎÙ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ y1['℄; y2[ ℄ �ÒÉ' ∈ Df1(T );  ∈ Df2(T ). úÄÅÓØ f1; f2 { Ó�ÅËÔÒÁÌØÎÙÅ �ÌÏÔÎÏÓÔÉ �ÒÏ-�ÅÓÓÏ× x1; x2, ×ÅÌÉÞÉÎÙ y1[·℄; y2[·℄ Ï�ÒÅÄÅÌÅÎÙ ÓÏÏÔÎÏÛÅÎÉÑÍÉyi['℄ = ∞∫

−∞

'(t) si(t) dt+ ∞∫

−∞

'(t) dxi(t); i = 1; 2:÷Ï�ÒÏÓ, ÎÁ ËÏÔÏÒÙÊ ÍÙ ÓÏÂÉÒÁÅÍÓÑ ÏÔ×ÅÔÉÔØ, ÓÏÓÔÏÉÔ × ÓÌÅÄÕÀÝÅÍ:× ËÁËÏÊ ÍÅÒÅ �ÒÉ Ï�ÅÎÉ×ÁÎÉÉ ÆÕÎË�ÉÉ s1 ÍÏÖÎÏ ×ÏÓ�ÏÌØÚÏ×ÁÔØÓÑ ÎÁ-ÂÌÀÄÅÎÉÑÍÉ ÎÁÄ �ÒÏ�ÅÓÓÏÍ y2.
§2. ï�ÅÒÁÔÏÒ ÕÍÎÏÖÅÎÉÑ ÎÁ ÉÎÄÉËÁÔÏÒÎÕÀ ÆÕÎË�ÉÀ ÉÕÓÌÏ×ÉÅ íÁËËÅÎÈÁÕ�ÔÁðÕÓÔØ x { �ÒÏ�ÅÓÓ ÓÏ ÓÔÁ�ÉÏÎÁÒÎÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉ Ó ÎÕÌÅ×ÙÍÓÒÅÄÎÉÍ É ÓÏ Ó�ÅËÔÒÁÌØÎÏÊ �ÌÏÔÎÏÓÔØÀ f . òÁÓÓÍÏÔÒÉÍ Ï�ÅÒÁÔÏÒ AI ,ÚÁÄÁÎÎÙÊ ÎÁ H(x) ÓÏÏÔÎÏÛÅÎÉÅÍAI x['℄ = x [1I(·)'(·)℄ ;ÇÄÅ I = [a; b℄. �ÁËÉÍ ÏÂÒÁÚÏÍ, Ï�ÅÒÁÔÏÒ AI ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÅ � ×ÉÄÁ� = ∞∫

−∞

'(t) dx(t) (11)



190 ÷. î. óïìå÷ÓÏ�ÏÓÔÁ×ÌÑÅÔ ÓÌÕÞÁÊÎÕÀ ×ÅÌÉÞÉÎÕ AI�,AI � = b∫a '(t) dx(t):÷ ÓÌÕÞÁÅ, ËÏÇÄÁ I = [−T; T ℄, �ÒÉÍÅÍ ÏÂÏÚÎÁÞÅÎÉÅ A(T ) := A[−T ;T ℄. îÁÓÉÎÔÅÒÅÓÕÅÔ ÏÔ×ÅÔ ÎÁ ÓÌÅÄÕÀÝÉÊ ×Ï�ÒÏÓ: �ÒÉ ËÁËÉÈ ÕÓÌÏ×ÉÑÈ ÎÁ Ó�ÅË-ÔÒÁÌØÎÕÀ �ÌÏÔÎÏÓÔØ f Ï�ÅÒÁÔÏÒ A(T ) { ÏÇÒÁÎÉÞÅÎÎÙÊ Ï�ÅÒÁÔÏÒ Ó Ï�Å-ÒÁÔÏÒÎÏÊ ÎÏÒÍÏÊ, ÏÇÒÁÎÉÞÅÎÎÏÊ ÒÁ×ÎÏÍÅÒÎÏ �Ï T . îÅÏÂÈÏÄÉÍÏÓÔØ ÏÔ-×ÅÔÁ ÎÁ ÜÔÏÔ ×Ï�ÒÏÓ ×ÏÚÎÉËÁÅÔ, ÎÁ�ÒÉÍÅÒ, × ÓÌÅÄÕÀÝÅÊ ÚÁÄÁÞÅ �ÒÏÇÎÏ-ÚÁ (ÓÍÏÔÒÉ �ÏÄÒÏÂÎÅÅ × [10℄). ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ ×Ù ÎÁÂÌÀÄÁÅÔÅ �ÒÏ-�ÅÓÓ x(t) ÎÁ ×ÒÅÍÅÎÎÏÍ ÏÔÒÅÚËÅ [−T; T ℄ É ÈÏÔÉÔÅ �ÏÓÔÒÏÉÔØ ÎÁÉÌÕÞÛÉÊÌÉÎÅÊÎÙÊ �ÒÏÇÎÏÚ ÄÌÑ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ � ×ÉÄÁ (11). ðÕÓÔØ PT {ÏÒÔÏ�ÒÏÅËÔÏÒ × �ÒÏÓÔÒÁÎÓÔ×Å H(x) ÎÁ �ÏÄ�ÒÏÓÔÒÁÎÓÔ×Ï HT (x), �ÏÒÏ-ÖÄÅÎÎÏÅ ×ÅÌÉÞÉÎÁÍÉ x['℄; supp' ⊂ [−T; T ℄. îÁÉÌÕÞÛÉÊ × ÓÒÅÄÎÅË×Á-ÄÒÁÔÉÞÎÏÍ ÌÉÎÅÊÎÙÊ �ÒÏÇÎÏÚ �T ÚÁÄÁÅÔÓÑ ÓÏÏÔÎÏÛÅÎÉÅÍ �T = PT �.ïÄÎÁËÏ, �ÏÓÔÒÏÅÎÉÅ Ï�ÅÒÁÔÏÒÁ PT { ÚÁÄÁÞÁ ÔÒÕÄÏÅÍËÁÑ. óÉÌØÎÏ ÌÉÍÙ �ÒÏÉÇÒÁÅÍ, ÅÓÌÉ ÚÁÍÅÎÉÍ �T ÎÁ A(T ) �? úÁÍÅÔÉÍ, ÞÔÏ� = �T + (1− PT )� (ÚÄÅÓØ 1 { ÅÄÉÎÉÞÎÙÊ Ï�ÅÒÁÔÏÒ):ðÏÜÔÏÍÕ A(T ) � = �T +A(T ) (� − �T ) É, ÓÌÅÄÏ×ÁÔÅÌØÎÏ,
‖� −A(T ) �‖L2(dP) 6 ‖� − �T ‖L2(dP) + ‖A(T )‖∞ ‖� − �T ‖L2(dP ) :úÄÅÓØ ‖·‖L2(dP) { ÎÏÒÍÁ × �ÒÏÓÔÒÁÎÓÔ×Å L2(dP), ‖·‖∞ { ÒÁ×ÎÏÍÅÒÎÁÑÏ�ÅÒÁÔÏÒÎÁÑ ÎÏÒÍÁ. �ÁËÉÍ ÏÂÒÁÚÏÍ, ×ÅÌÉÞÉÎÙ ÏÛÉÂÏË Á��ÒÏËÓÉÍÁ�ÉÉ×ÅÌÉÞÉÎÙ � ×ÅÌÉÞÉÎÁÍÉ PT � É A(T ) � ÉÍÅÀÔ ÏÄÉÎÁËÏ×ÙÊ �ÏÒÑÄÏËÍÁÌÏÓÔÉ, �ÒÉ ÂÏÌØÛÉÈ T .÷ ÓÉÌÕ ÓÔÁ�ÉÏÎÁÒÎÏÓÔÉ �ÒÏ�ÅÓÓÁ x, ÄÏÓÔÁÔÏÞÎÏ ÏÔ×ÅÔÉÔØ ÎÁ ×Ï�ÒÏÓ,ËÏÇÄÁ Ï�ÅÒÁÔÏÒ AI { ÏÇÒÁÎÉÞÅÎÎÙÊ,AI x['℄ = x[1I(·)'(·)℄ �ÒÉ I = [0;∞):ïÔÏÂÒÁÖÅÎÉÅx['℄ → '̂; Ñ×ÌÑÀÝÅÅÓÑ ÉÚÏÍÅÔÒÉÅÊ ÉÚ L2(dP ) × L2f ;Ó×ÏÄÉÔ Õ�ÏÍÑÎÕÔÕÀ ÚÁÄÁÞÕ Ë ÉÚ×ÅÓÔÎÏÊ ÁÎÁÌÉÔÉÞÅÓËÏÊ �ÒÏÂÌÅÍÅ ÏÂÏÇÒÁÎÉÞÅÎÎÏÓÔÉ Ï�ÅÒÁÔÏÒÁ çÉÌØÂÅÒÔÁ × �ÒÏÓÔÒÁÎÓÔ×Å Ó ×ÅÓÏÍ (ÓÍÏÔÒÉ�ÏÄÒÏÂÎÅÅ [2,6,9℄). ïÔ×ÅÔ ÚÄÅÓØ ÈÏÒÏÛÏ ÉÚ×ÅÓÔÅÎ (ÓÍÏÔÒÉ [7℄). åÇÏ ÍÙÓÆÏÒÍÕÌÉÒÕÅÍ × ÓÌÅÄÕÀÝÅÍ ×ÉÄÅ.



ïäîá úáäáþá ïãåîé÷áîéñ 191�ÅÏÒÅÍÁ 2.1 (Hunt, Mukenhoupt,Wheeden). ðÕÓÔØ x { �ÒÏ�ÅÓÓ ÓÏÓÔÁ�ÉÏÎÁÒÎÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉ Ó ÎÕÌÅ×ÙÍ ÓÒÅÄÎÉÍ É Ó�ÅËÔÒÁÌØÎÏÊ�ÌÏÔÎÏÓÔØÀ f . äÌÑ ÔÏÇÏ, ÞÔÏÂÙ ÎÏÒÍÙ Ï�ÅÒÁÔÏÒÏ× A(T ) ÂÙÌÉ ÏÇÒÁ-ÎÉÞÅÎÙ ÒÁ×ÎÏÍÅÒÎÏ �Ï T > 0, ÎÅÏÂÈÏÄÉÍÏ É ÄÏÓÔÁÔÏÞÎÏ, ÞÔÏÂÙ Ó�ÅË-ÔÒÁÌØÎÁÑ �ÌÏÔÎÏÓÔØ f ÕÄÏ×ÌÅÔ×ÏÒÑÌÁ ÕÓÌÏ×ÉÀsupI 1
|I | ∫I f(u) du 1

|I | ∫I 1f(u) du <∞: (12)úÄÅÓØ ÓÕ�ÒÅÍÕÍ ÂÅÒÅÔÓÑ �Ï ÉÎÔÅÒ×ÁÌÁÍ I, |I | { ÄÌÉÎÁ I.ðÕÓÔØ ÔÅ�ÅÒØ (x1; x2) { �ÁÒÁ ÓÔÁ�ÉÏÎÁÒÎÏ Ó×ÑÚÁÎÎÙÈ �ÒÏ�ÅÓÓÏ× ÓÏÓÔÁ�ÉÏÎÁÒÎÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉ Ó ÎÕÌÅ×ÙÍ ÓÒÅÄÎÉÍ É Ó�ÅËÔÒÁÌØÎÏÊ�ÌÏÔÎÏÓÔØÀ f . á Ï�ÅÒÁÔÏÒ A(T ) ÚÁÄÁÎ ÎÁ H(x1; x2) ÓÏÏÔÎÏÛÅÎÉÑÍÉA(T )x1['℄ = x1 [1[−T ; T ℄(·)'(·)] ; A(T )x2[ ℄ = x2 [1[−T ;T ℄(·) (·)] :îÁÓ ÉÎÔÅÒÅÓÕÅÔ ÏÔ×ÅÔ ÎÁ ÓÌÅÄÕÀÝÉÊ ×Ï�ÒÏÓ: �ÒÉ ËÁËÉÈ ÕÓÌÏ×ÉÑÈ ÎÁÓ�ÅËÔÒÁÌØÎÕÀ �ÌÏÔÎÏÓÔØ f Ï�ÅÒÁÔÏÒ A(T ) { ÏÇÒÁÎÉÞÅÎÎÙÊ Ï�ÅÒÁÔÏÒ,Ó Ï�ÅÒÁÔÏÒÎÏÊ ÎÏÒÍÏÊ, ÏÇÒÁÎÉÞÅÎÎÏÊ ÒÁ×ÎÏÍÅÒÎÏ �Ï T > 0. òÁÓÓÕ-ÖÄÅÎÉÑ, �ÒÏ×ÅÄÅÎÎÙÅ ×ÙÛÅ × ÏÄÎÏÍÅÒÎÏÍ ÓÌÕÞÁÅ, �ÏËÁÚÙ×ÁÀÔ, ÞÔÏÎÁÚ×ÁÎÎÁÑ ÚÁÄÁÞÁ Ó×ÏÄÉÔÓÑ Ë ÉÚ×ÅÓÔÎÏÊ ÁÎÁÌÉÔÉÞÅÓËÏÊ �ÒÏÂÌÅÍÅ ÏÂÏÇÒÁÎÉÞÅÎÎÏÓÔÉ Ï�ÅÒÁÔÏÒÁ çÉÌØÂÅÒÔÁ × �ÒÏÓÔÒÁÎÓÔ×Å Ó ÍÁÔÒÉÞÎÙÍ×ÅÓÏÍ (ÓÍÏÔÒÉ �ÏÄÒÏÂÎÅÅ [12℄). óÆÏÒÍÕÌÉÒÕÅÍ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÊ ÒÅ-ÚÕÌØÔÁÔ × �ÒÉÇÏÄÎÏÍ ÄÌÑ ÎÁÓ ×ÉÄÅ.�ÅÏÒÅÍÁ 2.2 (S. Treil, A. Volberg). ðÕÓÔØ (x1; x2) { �ÁÒÁ ÓÔÁ�ÉÏÎÁÒ-ÎÏ Ó×ÑÚÁÎÎÙÈ �ÒÏ�ÅÓÓÏ× ÓÏ ÓÔÁ�ÉÏÎÁÒÎÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉ Ó ÎÕÌÅ×ÙÍÓÒÅÄÎÉÍ É Ó�ÅËÔÒÁÌØÎÏÊ �ÌÏÔÎÏÓÔØÀ f . äÌÑ ÔÏÇÏ, ÞÔÏÂÙ ÎÏÒÍÙ Ï�Å-ÒÁÔÏÒÏ× A(T ) ÂÙÌÉ ÏÇÒÁÎÉÞÅÎÙ ÒÁ×ÎÏÍÅÒÎÏ �Ï T > 0, ÎÅÏÂÈÏÄÉÍÏ ÉÄÏÓÔÁÔÏÞÎÏ, ÞÔÏÂÙ Ó�ÅËÔÒÁÌØÎÁÑ �ÌÏÔÎÏÓÔØ f ÕÄÏ×ÌÅÔ×ÏÒÑÌÁ ÕÓÌÏ-×ÉÀ supI ∥∥∥∥∥∥

( 1
|I | ∫I f(u) du)1=2 ( 1

|I | ∫I f−1(u) du)1=2∥∥∥∥∥∥ <∞: (13)úÄÅÓØ ÓÕ�ÒÅÍÕÍ ÂÅÒÅÔÓÑ �Ï ÉÎÔÅÒ×ÁÌÁÍ I, |I | { ÄÌÉÎÁ I.
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§3. ëÌÁÓÓ óÔÅ�ÁÎÏ×Á �ÓÅ×ÄÏ�ÅÒÉÏÄÉÞÅÓËÉÈ ÆÕÎË�ÉÊòÁÓÓÍÏÔÒÉÍ ÂÁÎÁÈÏ×Ï �ÒÏÓÔÒÁÎÓÔ×Ï L ÌÏËÁÌØÎÏ Ë×ÁÄÒÁÔÉÞÎÏ ÓÕÍ-ÍÉÒÕÅÍÈ ÆÕÎË�ÉÊ s, ÔÁËÉÈ ÞÔÏ

‖s‖2L = supx x+1∫x |s (t)|2 dt <∞: (14)ðÕÓÔØ � { ÎÅ ÂÏÌÅÅ ÞÅÍ ÓÞÅÔÎÏÅ ÍÎÏÖÅÓÔ×Ï, ÔÁËÏÅ ÞÔÏ� = � (�) = infu;v∈�; u6=v |u− v| > 0 (15)òÁÓÓÍÏÔÒÉÍ × L ××ÅÄÅÎÎÙÊ óÔÅ�ÁÎÏ×ÙÍ (ÓÍÏÔÒÉ [4℄) ËÌÁÓÓ L (�) �ÓÅ×-ÄÏ�ÅÒÉÏÄÉÞÅÓËÉÈ ÆÕÎË�ÉÊ ss(t) = ∑u∈� a(u)eiut; (16)�ÒÅÄ�ÏÌÁÇÁÑ, ÞÔÏ
‖s‖∗ := { ∑u∈� |a(u)|2}1=2 <∞:íÎÏÖÅÓÔ×Ï � ÂÕÄÅÍ ÎÁÚÙ×ÁÔØ Ó�ÅËÔÒÁÌØÎÙÍ ÍÎÏÖÅÓÔ×ÏÍ �ÓÅ×ÄÏ�ÅÒÉ-ÏÄÉÞÅÓËÏÊ ÆÕÎË�ÉÉ s. ïÂÏÚÎÁÞÉÍ

‖s‖T = { 12T T∫
−T |s(t)|2 dt}1=2; (s1; s2)T = 12T T∫

−T s1(t)s2(t) dt:î. ÷ÉÎÅÒ É ò. ðÜÌÉ ÕÓÔÁÎÏ×ÉÌÉ (ÓÍÏÔÒÉ [5℄), ÞÔÏ �ÒÉ ÕÓÌÏ×ÉÉ �(�) > 0ÓÌÅÄÕÀÝÉÅ ÔÒÉ ÎÏÒÍÙ ÔÏ�ÏÌÏÇÉÞÅÓËÉ ÜË×É×ÁÌÅÎÔÎÙ ÎÁ L (�) �ÒÉ ÄÏ-ÓÔÁÔÏÞÎÏ ÂÏÌØÛÉÈ T > T0 : ‖s‖∗ ; ‖s‖T É ‖s‖
L
. ðÒÉÞÅÍ ÔÏ�ÏÌÏÇÉÞÅ-ÓËÉ ÜË×É×ÁÌÅÎÔÎÙ ÕËÁÚÁÎÎÙÅ ÎÏÒÍÙ ÒÁ×ÎÏÍÅÒÎÏ �Ï T > T0. ðÏÓÌÅÄ-ÎÅÅ ÏÚÎÁÞÁÅÔ, ÞÔÏ ÎÁÊÄÕÔÓÑ ÔÁËÉÅ ËÏÎÓÔÁÎÔÙ 0 < 1 6 C1 < ∞ É0 < 2 6 C2 <∞, ÚÁ×ÉÓÑÝÉÅ ÔÏÌØËÏ ÏÔ �(�), ÞÔÏ �ÒÉ T > T01 ‖s‖∗ 6 ‖s‖T 6 C1 ‖s‖∗ ; 2 ‖s‖∗ 6 ‖s‖
L

6 C2 ‖s‖∗ :ðÕÓÔØ 'u (T ; t) = 1[−T; T ℄(t)eiut:éÚ ÓËÁÚÁÎÎÏÇÏ ×ÙÛÅ ÓÌÅÄÕÅÔ (�ÏÄÒÏÂÎÅÅ ÓÍÏÔÒÉ × [5℄), ÞÔÏ �ÒÉ ÎÁ-Ú×ÁÎÎÙÈ ÕÓÌÏ×ÉÑÈ ÓÉÓÔÅÍÁ {'u (T ; t) ; u ∈ �} Ñ×ÌÑÅÔÓÑ ÂÁÚÉÓÏÍ òÉÓÓÁ ×
L (�) × ÍÅÔÒÉËÅ ÇÉÌØÂÅÒÔÏ×Á �ÒÏÓÔÒÁÎÓÔ× Ó ÎÏÒÍÏÊ ‖·‖T . óÔÁÌÏ ÂÙÔØ,



ïäîá úáäáþá ïãåîé÷áîéñ 193× L (�) ÓÕÝÅÓÔ×ÕÅÔ ÓÏ�ÒÑÖÅÎÎÁÑ (× ÍÅÔÒÉËÅ ÇÉÌØÂÅÒÔÏ×Á �ÒÏÓÔÒÁÎ-ÓÔ×Á Ó ÎÏÒÍÏÊ ‖·‖T ) ÓÉÓÔÅÍÁ {'∗u (T ; t) ; u ∈ �},
('u (T ; ·) ; '∗v (T ; ·))T = Æu; v :úÁÍÅÔÉÍ, ÞÔÏ × ÒÁÚÌÏÖÅÎÉÉ (16)a(u) = (s(·); '∗u (T ; ·))T : (17)ðÕÓÔØ ÔÅ�ÅÒØ ÆÕÎË�ÉÑ s ÒÁÚÌÏÖÅÎÁ ÎÁ ÏÔÒÅÚËÅ [−T; T ℄ �Ï ÓÏ�ÒÑÖÅÎÎÏÊÓÉÓÔÅÍÅ s(t) = ∑u∈� b(u)'∗u (T ; t) : (18)�ÏÇÄÁ b(u) = b(T ; u) = (s(·); 'u (·))T :

§4. ï�ÅÎÉ×ÁÎÉÅ �ÓÅ×ÄÏ�ÅÒÉÏÄÉÞÅÓËÏÊ ÆÕÎË�ÉÉ÷ ÜÔÏÍ �ÕÎËÔÅ ÍÙ ÒÁÓÓÍÏÔÒÉÍ ÚÁÄÁÞÕ Ï�ÅÎÉ×ÁÎÉÑ ÎÅÉÚ×ÅÓÔÎÙÈ ÆÕÎ-Ë�ÉÊ s1, �ÒÉÎÁÄÌÅÖÁÝÉÈ ËÌÁÓÓÕ L (�), �Ï ÎÁÂÌÀÄÅÎÉÑÍ ÎÁ ÒÁÓÔÕÝÅÍÏÔÒÅÚËÅ t ∈ [−T; T ℄ ÎÁÄ �ÒÏ�ÅÓÓÁÍÉ y1(t) É y2(t), ÚÁÄÁÎÎÙÍÉ ÓÏÏÔÎÏ-ÛÅÎÉÑÍÉ dy1(t) = s1(t) dt+ dx1(t); (19)dy2(t) = dx2(t); (20)ÇÄÅ x1; x2 { ÓÔÁ�ÉÏÎÁÒÎÏ Ó×ÑÚÁÎÎÙÅ ÇÁÕÓÓÏ×ÓËÉÅ �ÒÏ�ÅÓÓÙ ÓÏ ÓÔÁ�ÉÏ-ÎÁÒÎÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉ  ÎÕÌÅ×ÙÍ ÓÒÅÄÎÉÍ. ÷ ÏÄÎÏÍÅÒÎÏÍ ÓÌÕÞÁÅ ÜÔÁÚÁÄÁÞÁ ÂÙÌÁ �ÏÄÒÏÂÎÏ ÉÓÓÌÅÄÏ×ÁÎÁ × ÒÁÂÏÔÁÈ ó. ÷. òÅÛÅÔÏ×Á (ÓÍÏÔÒÉ,ÎÁ�ÒÉÍÅÒ, [11℄). íÙ Õ�ÒÏÓÔÉÍ ÚÁÄÁÞÕ, �ÒÅÄ�ÏÌÁÇÁÑ, ÞÔÏ �ÒÏ�ÅÓÓÙ x1(t)É x2(t) ÏÔÌÉÞÁÀÔÓÑ ÏÔ ×ÉÎÅÒÏ×ÓËÉÈ �ÒÏ�ÅÓÓÏ× ÎÁ ÍÕÌØÔÉ�ÌÉËÁÔÉ×ÎÕÀËÏÎÓÔÁÎÔÕ, ÞÔÏÂÙ ÓÄÅÌÁÔØ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÅ ÏÄÎÏÍÅÒÎÙÅ ÚÁÄÁÞÉ ÔÒÉ-×ÉÁÌØÎÙÍÉ. �ÏÞÎÅÅ, ÍÙ ÂÕÄÅÍ �ÒÅÄ�ÏÌÁÇÁÔØ, ÞÔÏ Ó�ÅËÔÒÁÌØÎÙÅ �ÌÏÔ-ÎÏÓÔÉ f1 = f2 = 1. ÷ ÜÔÏÍ ÓÌÕÞÁÅ ÉÍÅÅÔ ÍÅÓÔÏ ÓÌÅÄÕÀÝÅÅ �ÒÅÄÓÔÁ×ÌÅ-ÎÉÅ Ex1[ ℄x2['℄ = ∞∫

−∞

 ̂(u) '̂(u) p(u) du:



194 ÷. î. óïìå÷úÄÅÓØ ÆÕÎË�ÉÑ p(u) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀ |p(u)| 6 1, Á Ó�ÅËÔÒÁÌØÎÁÑ�ÌÏÔÎÏÓÔØ ×ÅËÔÏÒÎÏÇÏ �ÒÏ�ÅÓÓÁ (x1; x2) ÉÍÅÅÔ ×ÉÄf(u) = 


1 p(u)p(u) 1 

 : (21)ëÁË ÕÖÅ ÏÔÍÅÞÁÌÏÓØ, × ÜÔÏÍ ÓÌÕÞÁÅ ÍÙ ÍÏÖÅÍ ÉÓ�ÏÌØÚÏ×ÁÔØ ÓÌÅÄÕÀ-ÝÕÀ ÍÏÄÅÌØ ÄÌÑ �ÁÒÙ x1; x2x1['℄ = ∞∫

−∞

'̂(u)p(u) dW1(u) + ∞∫

−∞

'̂(u)q(u) dW2(u);x2[ ℄ = ∞∫

−∞

 ̂ dW1(u): (22)úÄÅÓØ W1(u);W2(u) { Ä×Á ÎÅÚÁ×ÉÓÉÍÙÈ ×ÉÎÅÒÏ×ÓËÉÈ �ÒÏ�ÅÓÓÁ, Ï�ÒÅÄÅ-ÌÅÎÎÙÅ ÎÁ ×ÓÅÊ �ÒÑÍÏÊ, ÆÕÎË�ÉÑ q ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀ
|p(u)|+ |q(u)| = 1: (23)äÌÑ ' ∈ L2 ÍÙ ÂÕÄÅÍ Á��ÒÏËÓÉÍÉÒÏ×ÁÔØ ÓÌÕÞÁÊÎÕÀ ×ÅÌÉÞÉÎÕ x1['℄,ËÏÇÄÁ supp' ⊂ [−T; T ℄, ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÏÊ x2[ ℄, ÔÁË ÞÔÏÂÙ ×ÅÌÉ-ÞÉÎÁ T∫

−T |'̃(t)−  (t)|2 dt ÂÙÌÁ ÍÉÎÉÍÁÌØÎÏÊ:úÄÅÓØ '̃(t) = 12� ∞∫

−∞

e−iut '̂(u) p(u) du:ïÂÏÚÎÁÞÉÍ '̃T (t) = 1[−T ;T ℄(t) '̃(t); '̃ T (t) = '̃(t)− '̃T (t):ï�ÔÉÍÁÌØÎÙÊ ×ÙÂÏÒ ÆÕÎË�ÉÉ  ÏÞÅ×ÉÄÅÎ:  = '̃T . ÷ ÓÉÌÕ (22),
‖x1['℄− x2[ ℄‖2L2(dP ) = 2� ∥∥'̃ T∥∥2L2 + ∞∫

−∞

|'̂(u)|2 |q(u)|2 du: (24)



ïäîá úáäáþá ïãåîé÷áîéñ 195åÓÌÉ ÎÏÓÉÔÅÌØ ÆÕÎË�ÉÉ ' ÌÅÖÉÔ ÎÁ ÏÔÒÅÚËÅ [−T; T ℄, ÔÏAT x1['℄ = ∞∫

−∞

'̂ T (u) dW1(u) + ∞∫

−∞

'̂(u) q(u) dW2(u);AT x2 ['̃T ℄ = x2 ['̃T ℄ = ∞∫

−∞

'̂ T (u) dW1(u):úÄÅÓØ '̂ T (u) = ∞∫

−∞

eitu'̃T (t) dt:óÌÅÄÏ×ÁÔÅÌØÎÏ,AT (x1['℄− x2 ['̃T ℄) = ∞∫

−∞

'̂(u) q(u) dW2(u);x1['℄− x2 ['̃T ℄ = AT (x1['℄− x2 ['̃ T ℄)+ ∞∫

−∞

'̂ T (u) dW1(u);ÇÄÅ '̂ T (u) = ∞∫

−∞

eitu '̃ T (t) dt:ðÏÜÔÏÍÕ, ÅÓÌÉ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ (13) É, ÓÌÅÄÏ×ÁÔÅÌØÎÏ, ÎÏÒÍÙ Ï�ÅÒÁ-ÔÏÒÏ× AT ÏÇÒÁÎÉÞÅÎÙ ÒÁ×ÎÏÍÅÒÎÏ �Ï T > 0, ÔÏ �ÒÉ ÎÅËÏÔÏÒÏÊ ËÏÎ-ÓÔÁÎÔÅ C
∞∫

−∞

∣∣'̃ T (t)∣∣2 dt 6 C ∞∫

−∞

|'̂(u)|2 |q(u)|2 du: (25)æÁËÔÉÞÅÓËÉ ÍÙ ÄÏËÁÚÁÌÉ Ó�ÒÁ×ÅÄÌÉ×ÏÓÔØ ÕÔ×ÅÒÖÄÅÎÉÑ ÓÌÅÄÕÀÝÅÊÌÅÍÍÙ.ìÅÍÍÁ 4.1. ðÕÓÔØ Ó�ÅËÔÒÁÌØÎÁÑ �ÌÏÔÎÏÓÔØ × (21) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔÕÓÌÏ×ÉÀ (13), ÆÕÎË�ÉÑ ' ∈ L2; supp' ⊂ [−T; T ℄. �ÏÇÄÁ �ÒÉ ÎÅËÏÔÏÒÏÊ
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∞∫

−∞

|'̂(u)|2 |q(u)|2 du 6 ‖x1['℄− x2['̃ T ℄‖2L2(dP)
6 C1 ∞∫

−∞

|'̂(u)|2 |q(u)|2 du: (26)éÚ ÌÅÍÍÙ 4:1 ÓÌÅÄÕÅÔ, ÞÔÏ, × ÚÁÄÁÞÅ Ï�ÅÎÉ×ÁÎÉÑ (19), (20) �ÒÉ ÉÓ-�ÏÌØÚÏ×ÁÎÉÉ ÎÁÂÌÀÄÅÎÉÊ ×ÉÄÁ x1['℄ − x2 ['̃T ℄ ÍÙ �ÏÌÕÞÁÅÍ �ÏÒÑÄÏË×ÅÌÉÞÉÎÙ ÒÉÓËÁ ÔÁËÏÊ ÖÅ, ËÁË × ÚÁÄÁÞÅ Ï�ÅÎÉ×ÁÎÉÑ (19), ÎÏ ÓÏ Ó�ÅË-ÔÒÁÌØÎÏÊ �ÌÏÔÎÏÓÔØ f1 = 1− |p2|.ìÉÔÅÒÁÔÕÒÁ1. à. á. òÏÚÁÎÏ×, óÔÁ�ÉÏÎÁÒÎÙÅ �ÒÏ�ÅÓÓÙ. íÉÒ, í., 1963.2. é. á. éÂÒÁÇÉÍÏ×, à. á. òÏÚÁÎÏ×, çÁÕÓÓÏ×ÓËÉÅ �ÒÏ�ÅÓÓÙ. íÉÒ, í., 1974.3. é. á. éÂÒÁÇÉÍÏ×, ò. ú. èÁÓØÍÉÎÓËÉÊ, ï ÎÅ�ÁÒÁÍÅÔÒÉÞÅÓËÏÍ Ï�ÅÎÉ×ÁÎÉÉ ÚÎÁ-ÞÅÎÉÑ ÌÉÎÅÊÎÏÇÏ ÆÕÎË�ÉÏÎÁÌÁ × ÇÁÕÓÓÏ×ÓËÏÍ ÂÅÌÏÍ ÛÕÍÅ. | �ÅÏÒÉÑ ×ÅÒÏÑÔÎ.É ÅÅ �ÒÉÍÅÎÅÎ. 29, No. 1, (1984), 19{32.4. W. Stepano�, Sur quelques g�en�eralisatiou des fontions presque-p�eriodiques. |Comptes Rendus 181 (1925), 90{92.5. î. ÷ÉÎÅÒ, ò. ðÜÌÉ, ðÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ × ËÏÍ�ÌÅËÓÎÏÊ �ÌÏÓËÏÓÔÉ. îÁÕËÁ,í., 1964.6. J. B. Garnett, Bounded Analyti Funtions. Aademi Press, N-Y, 1981.7. R. Hunt, B. Mukenhoupt, R. Wheeden, Weighted norm inequalities for the on-jugate funtion and Hilbert transform. | Trans. Amer. Math. So., 176 (1973),227{251.8. ÷. î. óÏÌÅ×, �ÏÞÎÏÓÔØ ÍÅÔÏÄÁ ÎÁÉÍÅÎØÛÉÈ Ë×ÁÄÒÁÔÏ× × ÚÁÄÁÞÅ Ï�ÅÎÉ×ÁÎÉÑ ×ÓÔÁ�ÉÏÎÁÒÎÏÍ ÛÕÍÅ. | úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 228 (1996), 294{299.9. ÷. î. óÏÌÅ×, çÁÕÓÓÏ×ÓËÉÅ f-ÒÅÇÕÌÑÒÎÙÅ �ÒÏ�ÅÓÓÙ É ÁÓÉÍ�ÔÏÔÉÞÅÓËÏÅ �Ï×ÅÄÅ-ÎÉÅ ÆÕÎË�ÉÉ �ÒÁ×ÄÏ�ÏÄÏÂÉÑ. | úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 119 (1982), 203{239.10. V. N. Solev, Ch. Bulot, Predition problems and Hunt{Mukenhoupt{Wheeden on-dition. | úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 260 (1999), 73{83.11. ó. ÷. òÅÛÅÔÏ×, íÉÎÉÍÁËÓÎÁÑ Ï�ÅÎËÁ �ÓÅ×ÄÏ-�ÅÒÉÏÄÉÞÅÓËÏÊ ÆÕÎË�ÉÉ, ÎÁÂÌÀ-ÄÁÅÍÏÊ ÎÁ ÆÏÎÅ ÓÔÁ�ÉÏÎÁÒÎÏÇÏ ÛÕÍÁ. | ÷ÅÓÔÎÉË óðÂçõ, óÅÒÉÑ 1, 2 (2010),106{115.12. S. Treil, A. Volberg, Continuous wavelet deomposition and a vetor Hunt-Mukenhoupt-Wheeden Theorem. | Ark. fur Mat., Preprint (1995), 1{16.
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