
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 466, 2015 Ç.ì. ÷. òÏÚÏ×ÓËÉÊïâ áóéíð�ï�éþåóëéè òáúìïöåîéñè ÷\éî�åò÷áìøîïê" ãð� äìñ óõííîåúá÷éóéíùè óìõþáêîùè ÷åë�ïòï÷1. ÷×ÅÄÅÎÉÅ É ÒÅÚÕÌØÔÁÔÙ. ÷ ÄÁÌØÎÅÊÛÅÍ {Xj ; j > 1} Ñ×ÌÑÅÔÓÑ�ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØÀ ÎÅÚÁ×ÉÓÉÍÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅËÔÏÒ-ÓÔÏÌÂ�Ï× × Rk ÓÎÕÌÅ×ÙÍÉ ÓÒÅÄÎÉÍÉ É ËÏÎÅÞÎÙÍÉ ×ÔÏÒÙÍÉ ÍÏÍÅÎÔÁÍÉ. âÕÄÅÍ �ÒÅÄ-�ÏÌÁÇÁÔØ, ÞÔÏ ÍÁÔÒÉ�Á ËÏ×ÁÒÉÁ�ÉÊ ÓÕÍÍÙ S = ∑j>1XjV = ES S′ = ∑j>1EXj X ′j (1:1)ÎÅ×ÙÒÏÖÄÅÎÁ (ÚÎÁË ′ ÏÚÎÁÞÁÅÔ ÔÒÁÎÓ�ÏÎÉÒÏ×ÁÎÉÅ).ðÕÓÔØ W ÏÂÏÚÎÁÞÁÅÔ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ ÓÕÍÍÙ S, f(t) = E ei (t; S) { ÅÅÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÕÀ ÆÕÎË�ÉÀ, Á �V { ÇÁÕÓÓÏ×ÓËÏÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ ×Rk Ó ÎÕÌÅ×ÙÍ ÓÒÅÄÎÉÍ É ËÏ×ÁÒÉÁ�ÉÏÎÎÏÊ ÍÁÔÒÉ�ÅÊ V (ÚÄÅÓØ É ÄÁ-ÌÅÅ, (t; x) = t′ x - ÓËÁÌÑÒÎÏÅ �ÒÏÉÚ×ÅÄÅÎÉÅ k-ÍÅÒÎÙÈ ×ÅËÔÏÒÏ× t =(t1; : : : ; ; tk)′ É x = (x1; : : : ; xk)′, Á |x| { Å×ËÌÉÄÏ×Á ÎÏÒÍÁ ×ÅËÔÏÒÁ x).îÁÓ ÉÎÔÅÒÅÓÕÅÔ ÔÏÞÎÏÓÔØ ÎÏÒÍÁÌØÎÏÊ Á��ÒÏËÓÉÍÁ�ÉÉ ×ÅÒÏÑÔÎÏÓÔÉW (B) (B { ÂÏÒÅÌÅ×ÓËÏÅ ÍÎÏÖÅÓÔ×Ï × Rk) × �ÒÅÄ�ÏÌÏÖÅÎÉÉ ËÏÎÅÞÎÏ-ÓÔÉ ÓÔÁÒÛÉÈ ÍÏÍÅÎÔÏ× Õ ×ÅËÔÏÒÏ× Xj . úÁÍÅÔËÁ Ñ×ÌÑÅÔÓÑ ÅÓÔÅÓÔ×ÅÎ-ÎÙÍ �ÒÏÄÏÌÖÅÎÉÅÍ ÒÁÂÏÔÙ [6℄. ðÏÌÕÞÅÎÎÙÅ × ÎÅÊ ÒÅÚÕÌØÔÁÔÙ Ñ×ÌÑ-ÀÔÓÑ ÕÔÏÞÎÅÎÉÅÍ (�ÒÅÖÄÅ ×ÓÅÇÏ ÚÁ ÓÞÅÔ ÏÓÌÁÂÌÅÎÉÑ ÍÏÍÅÎÔÎÙÈ �ÒÅÄ-�ÏÌÏÖÅÎÉÊ É ÂÏÌÅÅ ÁËËÕÒÁÔÎÏÇÏ ÕÞÅÔÁ ÚÁ×ÉÓÉÍÏÓÔÉ ÏÔ ËÏ×ÁÒÉÁ�ÉÏÎ-ÎÏÊ ÍÁÔÒÉ�Ù V ) É ÄÏ�ÏÌÎÅÎÉÅÍ ÎÅËÏÔÏÒÙÈ ÕÔ×ÅÒÖÄÅÎÉÊ ÉÚ [1{3℄. ïÎÉÑ×ÌÑÀÔÓÑ ÎÏ×ÙÍÉ, × ÔÏÍ ÞÉÓÌÅ { �ÒÉ k = 1.éÓ�ÏÌØÚÕÅÍ ÏÂÏÚÎÁÞÅÎÉÑ �lj(t) É �lj(t), l = 1; 2; : : : ; ÄÌÑ ÍÏÍÅÎÔÁ ÉËÕÍÕÌÑÎÔÁ l-ÇÏ �ÏÒÑÄËÁ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ (t; Xj) É �l(t), �l(t) ÄÌÑÉÈ ÓÕÍÍ: �l(t) = ∑j>1 �lj(t); �l(t) = ∑j>1 �lj(t): (1:2)ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: �ÅÎÔÒÁÌØÎÁÑ �ÒÅÄÅÌØÎÁÑ ÔÅÏÒÅÍÁ, ÎÅÚÁ×ÉÓÉÍÙÅ ÓÌÕÞÁÊÎÙÅ×ÅËÔÏÒÙ, ÏÂßÅÍ ÂÏÒÅÌÅ×ÓËÏÇÏ ÍÎÏÖÅÓÔ×Á, ÁÓÉÍ�ÔÏÔÉÞÅÓËÉÅ ÒÁÚÌÏÖÅÎÉÑ.òÁÂÏÔÁ ÎÁÄ ÓÔÁÔØÅÊ ÂÙÌÁ �ÏÄÄÅÒÖÁÎÁ ÇÒÁÎÔÏÍ òææé 16-01-00367.273



274 ì. ÷. òïúï÷óëéê�ÁËÖÅ �ÏÌÏÖÉÍ Vt = √�2(t),�l(t) = ∫Rk |(t; x)|l�(dx); �l = ∫Rk |x|l�(dx);��l(t) = ∫

|(t;x)61 (t; x)l�(Vt dx)ÇÄÅ �(dx) = ∑j>1P(Xj ∈ dx) (ÔÁËÉÍ ÏÂÒÁÚÏÍ, �l(t) = ∫Rk (t; x)l�(dx)).ëÁË ÉÚ×ÅÓÔÎÏ, �ÒÉ ÌÀÂÏÍ t ÉÚ RkVt = √t′ V t >  |t|: (1:3)úÄÅÓØ É × ÄÁÌØÎÅÊÛÅÍ, �ÏÌÏÖÉÔÅÌØÎÏÅ  ÏÂÏÚÎÁÞÁÅÔ Ë×ÁÄÒÁÔÎÙÊ ËÏ-ÒÅÎØ ÉÚ ÍÉÎÉÍÁÌØÎÏÇÏ ÓÏÂÓÔ×ÅÎÎÏÇÏ ÞÉÓÌÁ ÍÁÔÒÉ�Ù V .äÁÌÅÅ ËÒÁÔËÏ Ï�ÉÛÅÍ ÓÈÅÍÕ �ÏÓÔÒÏÅÎÉÑ ÁÓÉÍ�ÔÏÔÉÞÅÓËÉÈ ÒÁÚÌÏÖÅ-ÎÉÊ ÄÌÑ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ W (�ÏÄÒÏÂÎÅÅ ÓÍ. [3℄{[5℄). ó ÜÔÏÊ �ÅÌØÀ Ï�ÒÅ-ÄÅÌÉÍ ÍÎÏÇÏÞÌÅÎ P�(t); � > 1; ËÁË ËÏÜÆÆÉ�ÉÅÎÔ �ÒÉ z� × ÆÏÒÍÁÌØÎÏÍÒÁ×ÅÎÓÔ×Å exp(∑l>1 �l+2(t)(l + 2)! zl) = 1 + ∑�>1P�(t) z� (1:4)É �ÏÌÏÖÉÍ q�(x) = ( 12�)k ∫Rk P�(i t) e−V 2t =2−i (t;x) dt: (1:5)�ÁËÉÍ ÏÂÒÁÚÏÍ, q�(x) = P�(−D)�V (x), ÇÄÅ �V { �ÌÏÔÎÏÓÔØ ÒÁÓ�ÒÅÄÅÌÅ-ÎÉÑ �V , Á P�(−D) Ñ×ÌÑÅÔÓÑ ÄÉÆÆÅÒÅÎ�ÉÁÌØÎÙÍ Ï�ÅÒÁÔÏÒÏÍ, �ÏÌÕÞÅÎ-ÎÙÍ ÉÚ P�(i t) ÚÁÍÅÎÏÊ i tj ÎÁ −�=�xj (�ÏÄÒÏÂÎÏÅ Ï�ÉÓÁÎÉÅ ÆÕÎË�ÉÉq1(x) �ÒÉ×ÅÄÅÎÏ × [3, (7.19){(7.21)℄, ÓÌÕÞÁÊ k = 1 ÒÁÓÓÍÏÔÒÅÎ × [5, ÇÌ. VI,(1.8){(1.10)℄).�ÏÇÄÁW (B) = �V (B)+Q1(B)+Q2(B)+· · · , ÇÄÅQ�(B) = ∫
B

q�(x) dx, B{ ÂÏÒÅÌÅ×ÓËÏÅ ÍÎÏÖÅÓÔ×Ï × Rk. ðÒÉ ÜÔÏÍ, ÅÓÌÉ �s+2 <∞, ÔÏ ÆÕÎË�ÉÉQ�( · ); � 6 s, ÓÕÝÅÓÔ×ÕÀÔ.ðÅÒÅÊÄÅÍ Ë ÔÏÞÎÙÍ ÆÏÒÍÕÌÉÒÏ×ËÁÍ. ÷×ÅÄÅÍ ÏÂÏÚÎÁÞÅÎÉÑ.äÌÑ ÌÀÂÏÇÏ " > 0 �ÏÌÏÖÉÍ B " = {x : |x − y| < "; y ∈ B} É
B−" = Rk \ (Rk \ B)". ïÂßÅÍ ÂÏÒÅÌÅ×ÓËÏÇÏ ÍÎÏÖÅÓÔ×Á B × Rk, �ÌÏ-ÝÁÄØ ÅÇÏ �Ï×ÅÒÈÎÏÓÔÉ É ÇÒÁÎÉ�Õ ÏÂÏÚÎÁÞÉÍ ÞÅÒÅÚ �(B), s(B) É �B,ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ.



ïâ áóéíð�ï�éþåóëéè òáúìïöåîéñè 275îÁÞÎÅÍ Ó ÒÅÚÕÌØÔÁÔÁ, Ó�ÒÁ×ÅÄÌÉ×ÏÇÏ �ÒÉ ÕÓÌÏ×ÉÉ (ÓÍ. (1.2) É ÎÉÖÅ)�s <∞ �ÒÉ ÎÅËÏÔÏÒÏÍ �ÅÌÏÍ s > 2: (1:6)ðÏÌÏÖÉÍGs−2(B) = �V (B) + s−2∑�=1Q�(B); �s(B) = |W (B)−Gs−2(B)|; (1:7)�(") = sup
|t|=1V −2t ∫

|(t; x)|>" (t; x)2�(dx) (1:8)É !s = sup
|t|=1 ∫Rk (

|(t; x)|s ∧ |(t; x)|s+1) �(Vt dx): (1:9)úÁÍÅÔÉÍ, ÞÔÏ ÅÓÌÉ ÆÕÎË�ÉÉ g(x) É x=g(x) ÎÅ ÕÂÙ×ÁÀÔ �ÒÉ x > 0, ÔÏ(1 ∧ x) 6 g(Ax)=g(A) �ÒÉ ÌÀÂÏÍ A > 0, ÏÔËÕÄÁ (A = 1)!s 6 sup
|t|=1 ∫Rk g(|(t; x)|)g(1) |(t; x)|s �(Vt dx) 6

1g(1) ∫Rk g(|x|) |x|s�( dx);(1:10)É, × ÞÁÓÔÎÏÓÔÉ, !s 6 −s−r�s+r, 0 < r 6 1.�ÅÏÒÅÍÁ 1. ðÕÓÔØ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ (1:6) É �ÕÓÔØ Æ ÕÄÏ×ÌÅÔ×ÏÒÑÅÔÕÓÌÏ×ÉÀ �(Æ) 6 1=4: (1:11)�ÏÇÄÁ ÎÁÊÄÕÔÓÑ �ÏÓÔÏÑÎÎÙÅ A É a, ÚÁ×ÉÓÑÝÉÅ ÌÉÛØ ÏÔ k É s, ÔÁËÉÅÞÔÏ ÄÌÑ ÌÀÂÏÇÏ ÂÏÒÅÌÅ×ÓËÏÇÏ ÍÎÏÖÅÓÔ×Á B × Rk É ÌÀÂÏÇÏ �ÏÌÏÖÉ-ÔÅÌØÎÏÇÏ " 6 a Æ�s(B) 6 A(�(Ba ")((detV )−1=2 !s + I("))+ �s(B; ")); (1:12)ÇÄÅ I(") = ∫Æ−1<|t|6"−1 |f(t)| dt, �s(B; ") = supz∈Rk ∫(�B)" |Gs−2(z + dy)|.ëÒÏÍÅ ÔÏÇÏ, W (B) 6  �(B")((detV )−1=2 + I(")); (1:13)ÇÄÅ  ÚÁ×ÉÓÉÔ ÌÉÛØ ÏÔ k.



276 ì. ÷. òïúï÷óëéê÷ ÔÅÏÒÅÍÅ 1 ÍÏÖÎÏ �ÏÌÏÖÉÔØ a ÒÁ×ÎÙÍ ÒÅÛÅÎÉÀ ÕÒÁ×ÎÅÎÉÑk a=2∫0 J2k=2(r)=r dr = 2=3 (1:14)(J�( · ) ÏÂÏÚÎÁÞÁÅÔ ÆÕÎË�ÉÀ âÅÓÓÅÌÑ 1-ÇÏ ÒÏÄÁ).ïÔÍÅÔÉÍ, ÞÔÏ ÕÔ×ÅÒÖÄÅÎÉÅ (1.13) �ÒÁËÔÉÞÅÓËÉ ÓÏ×�ÁÄÁÅÔ Ó Ï�ÅÎËÏÊ(1.7) ÉÚ [6℄ É ÄÏËÁÚÙ×ÁÅÔÓÑ ÁÎÁÌÏÇÉÞÎÏ.úÁÍÅÞÁÎÉÅ 1. ï�ÅÎËÁ (1.12) �ÒÅÄÓÔÁ×ÌÑÅÔ ÉÎÔÅÒÅÓ ÌÉÛØ ÔÏÇÄÁ, ËÏÇÄÁ!s ÍÁÌÏ (ÎÁ�ÒÉÍÅÒ, ÎÅ �ÒÅ×ÏÓÈÏÄÉÔ ÅÄÉÎÉ�Õ), É × �ÒÏÔÉ×Ï�ÏÌÏÖÎÏÍÓÌÕÞÁÅ ×ÙÔÅËÁÅÔ ÉÚ (1.13).õÓÌÏ×ÉÅ (1.11) ÂÙÌÏ �ÏÄÒÏÂÎÏ ÒÁÓÓÍÏÔÒÅÎÏ × [6, ÚÁÍÅÞÁÎÉÅ 3℄. ÷ÞÁÓÔÎÏÓÔÉ, �ÒÉ s > 3 × (1.11) ÍÏÖÎÏ ×ÙÂÒÁÔØ Æ = 4 sup
|t|=1V −2t �3(t).ðÏ �Ï×ÏÄÕ ÓÌÁÇÁÅÍÏÇÏ I(") ÚÁÍÅÔÉÍ, ÞÔÏ ÅÇÏ �Ï×ÅÄÅÎÉÅ ÓÌÅÄÕÅÔ ÁÎÁ-ÌÉÚÉÒÏ×ÁÔØ ÏÔÄÅÌØÎÏ × ËÁÖÄÏÍ ËÏÎËÒÅÔÎÏÍ ÓÌÕÞÁÅ, ÉÓ�ÏÌØÚÕÑ, × ÔÏÍÞÉÓÌÅ, Ï�ÅÎËÉ ÄÌÑ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÉÈ ÆÕÎË�ÉÊ ÉÚ [7℄ (ÓÍ. ÔÁËÖÅ [5,ÇÌ. I, §5,22℄).úÁÍÅÞÁÎÉÅ 2. ðÏÌÏÖÉÍ �̃l = sup

|t|=1�l(t=Vt) (ÏÞÅ×ÉÄÎÏ, �̃2 = 1). íÏÖÎÏ�ÏËÁÚÁÔØ (ÓÍ. [6, ÚÁÍÅÞÁÎÉÅ 4℄), ÞÔÏ�s(B; ") 6 A1 (1 + �̃s) (detV )−1=2 �((�B)") (1:15)É, ÅÓÌÉ ÂÏÒÅÌÅ×ÓËÏÅ ÍÎÏÖÅÓÔ×Ï B Ñ×ÌÑÅÔÓÑ ×Ù�ÕËÌÙÍ, ÔÏ (ÓÍ. (1.3))�s(B; ") 6 A2 (1 + �̃s) "= (1:16)É, ËÁË �ÏËÁÚÁÎÏ × [1, ÌÅÍÍÙ 8 É 9℄, �((�B)") 6 2 " s(B") (�ÒÉ k = 1�ÏÌÁÇÁÅÍ s(B") = 1), ÇÄÅ �ÏÓÔÏÑÎÎÙÅ Ai ÚÁ×ÉÓÑÔ ÌÉÛØ ÏÔ k É s.îÁÄÏ ÓËÁÚÁÔØ, ÞÔÏ (1.15) × ÒÑÄÅ ÔÉ�ÉÞÎÙÈ ÓÉÔÕÁ�ÉÊ �ÒÅÄ�ÏÞÔÉÔÅÌØ-ÎÅÅ \ÒÁ×ÎÏÍÅÒÎÏÇÏ" ÕÓÌÏ×ÉÑ (1.16) (ÎÁ�ÒÉÍÅÒ, �ÒÉ k > 2, ËÏÇÄÁ ÍÎÏ-ÖÅÓÔ×Ï B Ñ×ÌÑÅÔÓÑ ÛÁÒÏÍ ÉÌÉ ËÕÂÏÍ Ó ÍÁÌÙÍ ÄÉÁÍÅÔÒÏÍ).÷ÅÒÎÅÍÓÑ Ë ÔÅÏÒÅÍÅ 1. ï�ÅÎËÕ (1.12) ÍÏÖÎÏ ÕÔÏÞÎÉÔØ, ÚÁÍÅÎÉ× × ÎÅÊ!s �ÒÉ ÞÅÔÎÙÈ s ÎÁ Ï�ÔÉÍÁÌØÎÕÀ, �ÒÁ×ÄÁ ÂÏÌÅÅ ÓÌÏÖÎÏ ÕÓÔÒÏÅÎÎÕÀÈÁÒÁËÔÅÒÉÓÔÉËÕ, É ÏÓÌÁÂÉ× �ÒÅÄ�ÏÌÏÖÅÎÉÅ (1.6) �ÒÉ ÎÅÞÅÔÎÙÈ s.



ïâ áóéíð�ï�éþåóëéè òáúìïöåîéñè 277îÁÞÎÅÍ Ó ÏÔ×ÅÔÁ ÎÁ �ÅÒ×ÕÀ ÚÁÄÁÞÕ. ðÕÓÔØ ÞÅÔÎÏÅ s > 2. ïÂÏÚÎÁÞÉÍ!̃s = sup
|t|=1 ∫Rk ((t; x)s ∧ (t; x)s+2) �(Vt dx): (1:17)ðÒÉ s > 4 ÚÁÄÁÄÉÍ ÆÕÎË�ÉÉ �l(t); 2 6 l 6 s− 1; ÒÁ×ÅÎÓÔ×ÏÍ�l(t) = V −(s−1+2l)t ∑ s−2∏m=1 1km!( �m+2(t)(m+ 2)!)km ; (1:18)ÇÄÅ ÓÕÍÍÉÒÏ×ÁÎÉÅ �ÒÏÉÚ×ÏÄÉÔÓÑ �Ï ×ÓÅÍ �ÅÌÙÍ ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÍ ÒÅ-ÛÅÎÉÑÍ (k1; k2; : : : ; ks−2) ÓÉÓÔÅÍÙ ÕÒÁ×ÎÅÎÉÊ k1+2k2+: : :+(s−2)ks−2 =s− 1 É k1 + k2 + · · ·+ ks−2 = l. îÁ�ÒÉÍÅÒ,�s−1(t) = 1(s− 1)!(�3(t)6V 3t )s−1:ðÏÌÏÖÉÍ ��s+1(t) = −s!V −(s+1)t s−1∑l=2 �l(t)l! �s+1−l(t)(s− l)!(ÆÏÒÍÁÌØÎÏ ��s+1(t) = �s+1(t=Vt)−�s+1(t=Vt)) É (ÓÍ. (1.17), (1.18), (1.2)) s = !̃s + max26l6s−1 sup|t|=1 |�l(t)|+ sup

|t|=1 |��s+1(t) + ��s+1(t)|: (1:19)÷ ÞÁÓÔÎÏÓÔÉ,  2 = !̃2 + sup
|t|=1 |��3(t)|.�ÅÏÒÅÍÁ 2. ðÕÓÔØ �s <∞ �ÒÉ ÎÅËÏÔÏÒÏÍ ÞÅÔÎÏÍ s > 2 É ×Ù�ÏÌÎÅÎÏÕÓÌÏ×ÉÅ (1.11). �ÏÇÄÁ ÉÍÅÅÔ ÍÅÓÔÏ Ï�ÅÎËÁ (1.12) Ó ÚÁÍÅÎÏÊ × ÅÅ �ÒÁ×ÏÊÞÁÓÔÉ !s ÎÁ  s.�Ï, ÞÔÏ ÉÓ�ÏÌØÚÏ×ÁÎÎÁÑ ÎÁÍÉ ÈÁÒÁËÔÅÒÉÓÔÉËÁ  s Ñ×ÌÑÅÔÓÑ Ï�ÔÉ-ÍÁÌØÎÏÊ × ÎÅËÏÔÏÒÏÍ ÓÍÙÓÌÅ, ÓÌÅÄÕÅÔ ÉÚ [8, ÔÅÏÒÅÍÙ 3 É 4℄.ïÔÍÅÔÉÍ, ÞÔÏ �ÒÉ s = 2 ÉÚ ÔÅÏÒÅÍÙ 4 ×ÙÔÅËÁÅÔ [6, ÔÅÏÒÅÍÁ 1℄.�Å�ÅÒØ ÏÓÌÁÂÉÍ ÕÓÌÏ×ÉÅ (1.6) �ÒÉ ÎÅÞÅÔÎÏÍ s. äÁÌØÎÅÊÛÉÅ ÎÁÛÉÒÁÓÓÕÖÄÅÎÉÑ �ÒÏ×ÏÄÑÔÓÑ × ÓÏÏÔ×ÅÔÓÔ×ÉÉ Ó ÌÏÇÉËÏÊ ÒÁÂÏÔÙ [8℄.ï�ÒÅÄÅÌÉÍ ÍÎÏÇÏÞÌÅÎ �Ps−1(t), ËÏÔÏÒÙÊ �ÒÉ l 6 s ÚÁ×ÉÓÉÔ ÌÉÛØ ÏÔ\ÍÏÍÅÎÔÏ×" �l(t), ÆÏÒÍÁÌØÎÙÍ ÒÁ×ÅÎÓÔ×ÏÍ�Ps−1(t) = Ps−1(t)− 1(s+ 1)! �s+1(t): (1:20)



278 ì. ÷. òïúï÷óëéêúÁ�ÉÛÅÍ ÅÝÅ ÏÄÎÏ ÆÏÒÍÁÌØÎÏÅ ÒÁ×ÅÎÓÔ×Ï�s+1(t) = ∑ml>0; m1+···+mk=s+1 (s+ 1)!m1! · · ·mk! k∏l=1 tmll �(m1; : : : ;mk); (1:21)× ËÏÔÏÒÏÍ �(m1; : : : ;mk) = ∫Rk k∏l=1 xmll �(dx) (1:22)(tl; xl ÏÂÏÚÎÁÞÁÀÔ l-Å ËÏÏÒÄÉÎÁÔÙ ×ÅËÔÏÒÏ× t É x).úÁÍÅÔÉÍ, ÞÔÏ ÄÁÖÅ �ÒÉ ÕÓÌÏ×ÉÉ �s+1 = ∞ ÎÅËÏÔÏÒÙÅ ÉÎÔÅÇÒÁÌÙ ×(1.22) ÍÏÇÕÔ ÓÕÝÅÓÔ×Ï×ÁÔØ.ðÕÓÔØ ÍÎÏÇÏÞÌÅÎ �̃s+1(t) ÏÂÒÁÚÏ×ÁÎ �ÕÔÅÍ ÚÁÍÅÎÙ × (1.21) ËÏÜÆÆÉ-�ÉÅÎÔÏ× �(m1; : : : ;mk) ÎÅËÏÔÏÒÙÍÉ ÞÉÓÌÁÍÉ ã(m1; : : : ;mk), Á ÍÎÏÇÏ-ÞÌÅÎ P (�̃)s−1(t) �ÏÌÕÞÅÎ �ÏÄÓÔÁÎÏ×ËÏÊ × Ps−1(t) ×ÍÅÓÔÏ, ×ÏÏÂÝÅ ÇÏ×ÏÒÑ,ÎÅ ÓÕÝÅÓÔ×ÕÀÝÅÇÏ ÏÂÏÂÝÅÎÎÏÇÏ ÍÏÍÅÎÔÁ �s+1(t) ÅÇÏ ÁÎÁÌÏÇÁ �̃s+1(t),Ô.Å.P (�̃)s−1(t) = �Ps−1(t) + 1(s+ 1)! �̃s+1(t): ÷ ÞÁÓÔÎÏÓÔÉ, P (�̃)1 (t) = �̃3(t)=6:îÁ�ÒÉÍÅÒ, ÍÏÖÎÏ �ÏÌÏÖÉÔØ �̃s+1(t) = 0 ÉÌÉ (ÓÍ. (1.3))�̃s+1(t) = ∫

|x|6 (t; x)s+1 �(dx): (1:23)÷ ÓÌÕÞÁÅ �s+1 < ∞, ÎÁÉÂÏÌÅÅ ÅÓÔÅÓÔ×ÅÎÎÙÍ �ÒÅÄÓÔÁ×ÌÑÅÔÓÑ ×ÙÂÏÒ�̃s+1(t) = �s+1(t).ïÂÏÚÎÁÞÉÍq(�̃)s−1(x) = ( 12�)k ∫Rk P (�̃)s−1(i t) e−V 2t =2−i (t;x) dt;Q(�̃)s−1(B) = ∫

B

q(�̃)s−1(x) dx;G(�̃)s−1(B) = Gs−2(B) +Q(�̃)s−1(B);�(�̃)s+1(B) = |W (B)−G(�̃)s−1(B)|:É �ÕÓÔØ (ÓÍ. (1.2) É (1.17)) (�̃)s+1 = !̃s + sup
|t|=1 |�̃s+1(t=Vt)− ��s+1(t)|: (1:24)



ïâ áóéíð�ï�éþåóëéè òáúìïöåîéñè 279ïÔÍÅÔÉÍ, ÞÔÏ ÅÓÌÉ �̃s+1(t) Ï�ÒÅÄÅÌÅÎÏ ÆÏÒÍÕÌÏÊ (1.23), ÔÏ (�̃)s+1 6 2 sup
|t|=1V −st ∫Rk (1 ∧ (|x|=)2) (t; x)s�(dx)

6 2 ∫Rk (|x|s ∧ |x|s+2)�( dx): (1.25)éÍÅÅÔ ÍÅÓÔÏ ÓÌÅÄÕÀÝÅÅ ÕÔ×ÅÒÖÄÅÎÉÅ.�ÅÏÒÅÍÁ 3. ðÕÓÔØ �s < ∞ �ÒÉ ÎÅËÏÔÏÒÏÍ ÞÅÔÎÏÍ s > 2. åÓÌÉ ×Ù-�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ (1.11), ÔÏ ÄÌÑ ÌÀÂÏÇÏ ÂÏÒÅÌÅ×ÓËÏÇÏ ÍÎÏÖÅÓÔ×Á B ×Rk É ÌÀÂÏÇÏ �ÏÌÏÖÉÔÅÌØÎÏÇÏ " 6 a Æ�(�̃)s+1(B)6A(�(B")((det V )−1=2 (1+�̃s) (�̃)s+1+I("))+�(�̃)s (B; ")); (1:26)ÇÄÅ �̃s ÔÁËÏÅ, ËÁË × ÚÁÍÅÞÁÎÉÉ 2,�(�̃)s (B; ") = supz∈Rk ∫

B"\B−" |G(�̃)s−1(z + dy)|;Á �ÏÓÔÏÑÎÎÙÅ A É a, ÚÁ×ÉÓÑÔ ÌÉÛØ ÏÔ k É s.úÁÍÅÔÉÍ (ÓÍ. ÚÁÍÅÞÁÎÉÅ 1), ÞÔÏ Ï�ÅÎËÁ (1.26) �ÒÅÄÓÔÁ×ÌÑÅÔ ÉÎÔÅÒÅÓÌÉÛØ ÔÏÇÄÁ, ËÏÇÄÁ �̃s ÄÏÓÔÁÔÏÞÎÏ ÍÁÌÏ. õÔ×ÅÒÖÄÅÎÉÅ, ÁÎÁÌÏÇÉÞÎÏÅ ÚÁ-ÍÅÞÁÎÉÀ 2, ÔÁËÖÅ ÏÓÔÁÅÔÓÑ Ó�ÒÁ×ÅÄÌÉ×ÙÍ.ïÔÍÅÔÉÍ ÅÝÅ, ÞÔÏ ÅÓÌÉ s = 2, ÔÏ ÔÅÏÒÅÍÁ 2 ÓÏ×�ÁÄÁÅÔ Ó ÔÅÏÒÅÍÏÊ 3�ÒÉ �̃3(t) ÔÏÖÄÅÓÔ×ÅÎÎÏ ÒÁ×ÎÏÍ ÎÕÌÀ.2. äÏËÁÚÁÔÅÌØÓÔ×Á. îÁÍ �ÏÎÁÄÏÂÉÔÓÑ ÎÅÓËÏÌØËÏ ×Ó�ÏÍÏÇÁÔÅÌØÎÙÈÒÅÚÕÌØÔÁÔÏ×.ðÕÓÔØ Yj ; j = 1; 2; : : : ; { ÎÅÚÁ×ÉÓÉÍÙÅ (ÏÄÎÏÍÅÒÎÙÅ) ÓÌÕÞÁÊÎÙÅ ×Å-ÌÉÞÉÎÙ Ó ÎÕÌÅ×ÙÍÉ ÓÒÅÄÎÉÍÉ, ËÏÎÅÞÎÙÍÉ ÄÉÓ�ÅÒÓÉÑÍÉ �2j , ÆÕÎË�ÉÑÍÉÒÁÓ�ÒÅÄÅÌÅÎÉÑ Fj( · ) É ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÉÍÉ ÆÕÎË�ÉÑÍÉ fj( · ). âÕÄÅÍ�ÒÅÄ�ÏÌÁÇÁÔØ, ÞÔÏ ∑j>1 �2j = 1 (2:1)É ÞÔÏ ∑j>1EY sj <∞ �ÒÉ ÎÅËÏÔÏÒÏÍ ÞÅÔÎÏÍ s > 2.÷×ÅÄÅÍ ÒÑÄ �ÒÏÍÅÖÕÔÏÞÎÙÈ ÏÂÏÚÎÁÞÅÎÉÊ, ÁÎÁÌÏÇÉÞÎÙÈ (1.2).



280 ì. ÷. òïúï÷óëéêðÕÓÔØ �lj , �lj É lj Ñ×ÌÑÀÔÓÑ, ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ, ÍÏÍÅÎÔÏÍ, ÁÂÓÏÌÀÔ-ÎÙÍ ÍÏÍÅÎÔÏÍ É ËÕÍÕÌÑÎÔÏÍ l-ÇÏ �ÏÒÑÄËÁ (l > 1) ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙYj (�ÒÉ l > s ××ÏÄÑÔÓÑ ÆÏÒÍÁÌØÎÏ).éÓ�ÏÌØÚÕÑ ÄÌÑ ÕÄÏÂÓÔ×Á ÏÂÏÚÎÁÞÅÎÉÅ F (dx) = ∑j>1Fj(dx), �ÏÌÏÖÉÍl = ∑j>1 lj ; �l = ∑j>1 �lj = ∞∫

−∞

xl F (dx); �l = ∞∫

−∞

|x|l F (dx);��l = ∫

|x|61 x l F (dx); ��l = ∫

|x|61 |x| l F (dx);!s = ∞∫

−∞

(xs ∧ xs+2)F (dx): (2.2)óÔÁÎÄÁÒÔÎÙÍ ÏÂÒÁÚÏÍ (ÓÍ. [5, ÇÌ. VI, (1.2)℄) Ï�ÒÅÄÅÌÉÍ ÆÕÎË�ÉÀR�(u); � > 1; ËÁË ËÏÜÆÆÉ�ÉÅÎÔ �ÒÉ z� × ÆÏÒÍÁÌØÎÏÍ ÒÁ×ÅÎÓÔ×Åexp


∑l>1 l+2(l + 2)! ul+2 zl = 1 + ∑�>1R�(u) z� : (2:3)ðÕÓÔØ ÆÕÎË�ÉÑ �Rs−1(u) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÆÏÒÍÁÌØÎÏÍÕ ÒÁ×ÅÎÓÔ×Õ�Rs−1(u) = Rs−1(u)− us+1(s+ 1)! (�s+1 − ��s+1);Ô.Å. �ÏÌÕÞÅÎÁ �ÏÄÓÔÁÎÏ×ËÏÊ × ÆÕÎË�ÉÀ Rs−1(u) ×ÍÅÓÔÏ, ×ÏÏÂÝÅ ÇÏ×ÏÒÑ,ÎÅ ÓÕÝÅÓÔ×ÕÀÝÅÇÏ ÏÂÏÂÝÅÎÎÏÇÏ ÍÏÍÅÎÔÁ �s+1 ÅÇÏ ÕÓÅÞÅÎÎÏÇÏ ÁÎÁÌÏÇÁ��s+1.ó�ÒÁ×ÅÄÌÉ×Ï ÕÔ×ÅÒÖÄÅÎÉÅ.ìÅÍÍÁ 1. ðÕÓÔØ ÞÅÔÎÏÅ s > 2. ÷ ÉÎÔÅÒ×ÁÌÅ |u| 6 14 !−1=42 , ÅÓÌÉ s = 2,ÉÌÉ |u| 6 a (�−1=ss ∧ �−1=(s−2)s ), ÅÓÌÉ s > 4, ÉÍÅÅÔ ÍÅÓÔÏ ÒÁ×ÅÎÓÔ×Ïv(u) = ∏j>1 fj(u) = e−u2=2 (1 + s−2∑�=1R�(i u) + �Rs−1(i u))+ �us e−u2=4 !s:ëÒÏÍÅ ÔÏÇÏ, �ÒÉ ÌÀÂÏÍ u

|v(u)| 6 exp{
− d u2 (1− 3�(2=|u|))}; (2:4)
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|x|>" x2 F (dx), d = (1− os 2)=4. úÄÅÓØ a É A { ÎÅËÏÔÏÒÙÅ�ÏÌÏÖÉÔÅÌØÎÙÅ �ÏÓÔÏÑÎÎÙÅ, ÚÁ×ÉÓÑÝÉÅ ÌÉÛØ ÏÔ s, |�| 6 A.äÏËÁÚÁÔÅÌØÓÔ×Ï ÌÅÍÍÙ 1. ÷ ÄÁÌØÎÅÊÛÅÍ �ÁÒÁÍÅÔÒÙ i; i = 1; : : : ;Ñ×ÌÑÀÔÓÑ ÎÅËÏÔÏÒÙÍÉ �ÏÌÏÖÉÔÅÌØÎÙÍÉ �ÏÓÔÏÑÎÎÙÍÉ, ×ÏÚÍÏÖÎÏ, ÚÁ-×ÉÓÑÝÉÍÉ ÏÔ s, Á ÆÕÎË�ÉÉ �i ÔÁËÏ×Ù, ÞÔÏ |�i| < i.÷×ÅÄÅÍ ×Ó�ÏÍÏÇÁÔÅÌØÎÕÀ ÓÌÕÞÁÊÎÕÀ ×ÅÌÉÞÉÎÕ Z Ó ÎÕÌÅ×ÙÍ ÓÒÅÄÎÉÍÉ ËÏÎÅÞÎÙÍ s-Í ÍÏÍÅÎÔÏÍ �ÒÉ ÎÅËÏÔÏÒÏÍ ÞÅÔÎÏÍ s > 4.ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚ �l, ��l É �l ÍÏÍÅÎÔ, ÁÂÓÏÌÀÔÎÙÊ ÍÏÍÅÎÔ É ËÕÍÕ-ÌÑÎÔ �ÏÒÑÄËÁ l > 2 ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ Z (�ÒÉ l > s ÏÎÉ ××ÏÄÑÔÓÑÆÏÒÍÁÌØÎÏ), É �ÕÓÔØ fZ( · ) Ñ×ÌÑÅÔÓÑ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ ÆÕÎË�ÉÅÊ Z,Bs(u) = s∑l=2 �ll! (i u)l; Æ̃s(u) = fZ(u)− 1−Bs(u):ïÞÅ×ÉÄÎÏ, |Æ̃s(u)| 6 2�s us=s!. éÍÅÅÍ �ÒÉ ũ = |u| (�s=�2) 1s−2
|Bs(u)| 6

u2 �2ũ2 s∑l=2 1l! ũl 6 (e− 2) max (u2 �2; us �s): (2:5)åÓÌÉ �ÒÅÄ�ÏÌÏÖÉÔØ, ÞÔÏ |u| 6 �−1=ss , ÔÏ
|Bs(u)|+ |Æ̃s(u)| 6 e− 2 + 2=s! < 1É, ÓÌÅÄÏ×ÁÔÅÌØÎÏ,ln fZ(u) = ln (1 +Bs(u)) + ln (1 + Æ̃s(u)1 +Bs(u) ) = I1 + I2; (2:6)�ÒÉÞÅÍ (ÓÍ. (2.5))I2 = Æ̃s(u) + �1 (us+2 �2 �s + u2 s �2s): (2:7)äÁÌÅÅ ÚÁ�ÉÛÅÍ, ×ÏÏÂÝÅ ÇÏ×ÏÒÑ, ÆÏÒÍÁÌØÎÏÅ ÒÁ×ÅÎÓÔ×ÏI1 = ln (1 +Bs(u)) = ∑�>2 �� s�! (i u)� ; (2:8)ÉÚ ËÏÔÏÒÏÇÏ, × ÞÁÓÔÎÏÓÔÉ, ÓÌÅÄÕÅÔ, ÞÔÏ ËÏÜÆÆÉ�ÉÅÎÔÙ �� s ÕÄÏ×ÌÅÔ×Ï-ÒÑÀÔ ÒÅËÕÒÒÅÎÔÎÏÍÕ ÓÏÏÔÎÏÛÅÎÉÀ�� s = �� s − (� − 1)! �−1∧s∑l=2 �ll! ��−l; s(� − 1− l)! ;ÇÄÅ �� s = �� , ÅÓÌÉ � 6 s, É 0 × �ÒÏÔÉ×ÎÏÍ ÓÌÕÞÁÅ.



282 ì. ÷. òïúï÷óëéêéÍÅÅÍ�� s = �� ; � 6 s; �� s = −(� − 1)! s∑l=2 �ll! ��−l; s(� − 1− l)! ; � > s+ 1; (2:9)×ÓÌÅÄÓÔ×ÉÅ ÞÅÇÏ (ÎÁ�ÏÍÉÎÁÅÍ, ÞÔÏ �1; 1 = �1 = �1 = 0)��s+1 = �s+1; s = −s! s−1∑l=2 �ll! �s+1−l(s− l)! = �s+1 − �s+1; (2:10)ÇÄÅ �ÏÓÌÅÄÎÅÅ ÒÁ×ÅÎÓÔ×Ï Ñ×ÌÑÅÔÓÑ ÆÏÒÍÁÌØÎÙÍ.îÁÍ �ÏÔÒÅÂÕÀÔÓÑ ÎÅËÏÔÏÒÙÅ Ï�ÅÎËÉ ËÏÜÆÆÉ�ÉÅÎÔÏ× �� s. äÌÑ ÎÁÞÁ-ÌÁ ÎÁ�ÏÍÎÉÍ, ÞÔÏ ÉÚ [9, ÓÌÅÄÓÔ×ÉÅ 1℄ ÓÌÅÄÕÅÔ
|�� | 6 �� (� − 1)! ��� ; � > 3; (2:11)ÇÄÅ � = 0:87245 : : : Ñ×ÌÑÅÔÓÑ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑ e1=� − 1=� = 2.ó�ÒÁ×ÅÄÌÉ×Ù ÕÔ×ÅÒÖÄÅÎÉÑ (s > 2, � > 3)

|�� s| 6 �� (� − 1)! ���=ss ; (2:12)
|�s+1; s| 6 �s+1 s!�2 ��s−1; |�s+2; s| 6 �s+2 (s+ 1)!�2 �s: (2:13)ï�ÅÎËÕ (2.12) Ó �ÏÍÏÝØÀ ÓÏÏÔÎÏÛÅÎÉÊ (2.9), (2.11) É ÎÅÒÁ×ÅÎÓÔ×Á��� 6 (��s)�=s; 2 6 � 6 s, ÎÅÓÌÏÖÎÏ �ÒÏ×ÅÒÉÔØ ÍÅÔÏÄÏÍ ÍÁÔÅÍÁÔÉÞÅÓËÏÊÉÎÄÕË�ÉÉ.ï�ÅÎËÉ (2.13) ×ÙÔÅËÁÀÔ ÉÚ (2.10), (2.11) É ÉÚ×ÅÓÔÎÏÇÏ ÍÏÍÅÎÔÎÏÇÏÎÅÒÁ×ÅÎÓÔ×Á(��m=�2)1=(m−2) 6 (�s=�2)1=(s−2) (2 < m 6 s): (2:14)åÓÌÉ �ÒÉ a ∈ (0; 1℄

|u| 6 a�−1=ss ; (2:15)ÔÏ �Ï (2.12)
∑�>m |�� s|�! |u|� 6

(a �)mm (1− a �) (us �s)m=s; m > 3: (2:16)ëÒÏÍÅ ÔÏÇÏ, �7; 4 = 210�22 �3 − 35�3 �4 É, ÓÌÅÄÏ×ÁÔÅÌØÎÏ (ÓÍ. (2.14)),
|�7; 4| 6 175 |�3|�4 6 175 (�2 �4 + �24)=2: (2:17)



ïâ áóéíð�ï�éþåóëéè òáúìïöåîéñè 283éÚ (2.6){(2.8), (2.13), (2.15) É (2.16) (m = s+ 3, ÅÓÌÉ s > 6, É m = 8,ÅÓÌÉ s = 4), Ó ÕÞÅÔÏÍ (2.17) �ÒÉ s = 4, ÓÌÅÄÕÅÔln fZ(u) = s∑�=2 ���! (i u)� + �s+1; s(s+ 1)! (i u)s+1 + Æ̃s(u)+ �2 (us+2 �2 �s + (us �s)s=(s−2)); |u| 6 �−1=ss :ðÒÉÍÅÎÑÑ ÜÔÏ ÒÁ×ÅÎÓÔ×Ï �ÒÉ Z = Yj ; j > 1, �ÏÌÕÞÉÍ (ÓÍ. (2.1))ln v(u) = −u22 +Qs(u) + Æs(u) + �s+1(s+ 1)! (i u)s+1+ �3 (us+2 �s + (us �s)s=(s−2)); |u| 6 a�−1=ss ; (2.18)ÇÄÅ ÎÁÒÑÄÕ Ó (2.2) ÉÓ�ÏÌØÚÏ×ÁÎÙ ÏÂÏÚÎÁÞÅÎÉÑQs(u) = s∑l=3 ll! (i u)l; �s = ∑j>1 �2j �sj ;Æs(u) = ∞∫

−∞

(ei u x − s∑l=0 (i u x)ll! )F (dx) (2:19)É ÆÏÒÍÁÌØÎÏÅ ÒÁ×ÅÎÓÔ×Ï �s+1 = s+1 − �s+1.éÚ (2.18) ÓÌÅÄÕÅÔeu2=2 v(u) = eQs(u) I1(u) I2(u); |u| 6 a�−1=ss ; (2:20)ÇÄÅ I1(u) = exp(Æs(u) + �s+1(s+ 1)! (i u)s+1);I2(u) = exp (�3 (us+2 �s + (us �s)s=(s−2))):ðÒÉ ÜÔÏÍ, ÅÓÌÉ a × (2.15) ÄÏÓÔÁÔÏÞÎÏ ÍÁÌÏ, ÔÏ �ÒÉ |u| 6 a�−1=ssI2(u) = 1 + �4 us+2 eu2=16 (�s + �s=(s−2)s );I1(u) = 1 + Æs(u) + �s+1(s+ 1)! (i u)s+1+ �5 us+2 eu2=16 (�s + �s=(s−2)s ): (2.21)úÄÅÓØ ÎÁÍÉ �ÒÉÍÅÎÑÅÔÓÑ Ï�ÅÎËÁ |Æs(u)| 6 2us ��s=s!, Á ÔÁËÖÅ ×ÙÔÅËÁÀ-ÝÅÅ ÉÚ (2.13) ÎÅÒÁ×ÅÎÓÔ×Ï
|�s+1| 6 �s+1 s!√�s �s: (2:22)



284 ì. ÷. òïúï÷óëéêäÁÌÅÅ, ÁÎÁÌÏÇÉÞÎÁÑ (2.14) Ï�ÅÎËÁ �ÏÚ×ÏÌÑÅÔ �ÏËÁÚÁÔØ
|Qs(u)| 6 (�u)2 � |u|�1=(s−2)s3 (1− a) ; � |u|�1=(s−2)s 6 a < 1: (2:23)ëÒÏÍÅ ÔÏÇÏ, ÎÁÊÄÅÍ

|Æs(u)− (i u)s+1(s+ 1)! ��s+1| 6

(2uss! ∨ us+2(s+ 2)!)!s; (2:24)�ÒÉÞÅÍ (ÓÍ. (2.14), (2.1) É (2.2)) |��s+1| 6 ��s+1 6 (��s+2) s−1s .éÍÅÅÍ �1=(s−2)s √�s �s 6 (�s + �s=(s−2)s )=2;�1=(s−2)s (��s+2) s−1s 6
1s �s=(s−2)s + s− 1s ��s+2:ïÔÓÀÄÁ É ÉÚ (2.20){(2.24) �ÏÌÕÞÉÍeu2=2 v(u) = eQs(u) + Æs(u) + �s+1(s+ 1)! (i u)s+1+ �5 us+2 eu2=4 (�s + �s=(s−2)s + �1=(s−2)s !s);

|u| 6 a (�−1=ss ∧ �−1=(s−2)s ): (2.25)�Å�ÅÒØ Ï�ÅÎÉÍ eQs(u). ó ÜÔÏÊ �ÅÌØÀ Ï�ÒÅÄÅÌÉÍ ÆÕÎË�ÉÀ R�;s(u); s >3; ËÁË ËÏÜÆÆÉ�ÉÅÎÔ �ÒÉ z� × ÆÏÒÍÁÌØÎÏÍ ÒÁ×ÅÎÓÔ×Åexp( s−2∑l=1 l+2(l + 2)! ul+2 zl) = 1 + ∑�>1R�;s(u) z� : (2:26)�ÁËÉÍ ÏÂÒÁÚÏÍ, R�;s(u) = R�(u) �ÒÉ � 6 s− 2 (ÓÍ. (2.3)) ÉR̃s−1(u) = Rs−1;s(u) = Rs−1(u)− us+1(s+ 1)! s+1: (2:27)éÍÅÅÔ ÍÅÓÔÏ Ï�ÅÎËÁ
|R�;s(u)| 6 (� |u|)�+2 (1 + (� |u|)2)�−1 ��=(s−2)s ; u ∈ C (2:28)(� Ï�ÒÅÄÅÌÅÎÏ × (2.11)), ËÏÔÏÒÕÀ ÍÏÖÎÏ �ÒÏ×ÅÒÉÔØ ÍÅÔÏÄÏÍ ÍÁÔÅÍÁ-ÔÉÞÅÓËÏÊ ÉÎÄÕË�ÉÉ, ÉÓ�ÏÌØÚÕÑ ×ÙÔÅËÁÀÝÅÅ ÉÚ (2.26) ÒÅËÕÒÒÅÎÔÎÏÅ ÓÏ-ÏÔÎÏÛÅÎÉÅR�;s(u) = 1� �+2∧s∑l=3 ll! ul (l − 2)R�+2−l;s(u); � > 1; R0;s(u) = 1;



ïâ áóéíð�ï�éþåóëéè òáúìïöåîéñè 285ÎÅÒÁ×ÅÎÓÔ×Ï |� | 6 �� (� − 1)! ��� ; � > 3, Á ÔÁËÖÅ ÔÏ (ÓÍ. (2.14)), ÞÔÏ(��l=�2)1=(l−2) 6 (��s=�2)1=(s−2) (2 < l 6 s).éÚ (2.26){(2.28) ÓÌÅÄÕÅÔ �ÒÉ |u|�1=(s−2)s 6 aeQs(u) = 1 + s−2∑�=1R�(i u) + R̃s−1(i u) + �5 (us+2 + u3 s)�s=(s−2)s : (2:29)ëÏÍÂÉÎÉÒÕÑ (2.25) É (2.29) (ÓÌÕÞÁÉ �s 6 1 É �s > 1 ÓÌÅÄÕÅÔ ÒÁÓÓÍÁ-ÔÒÉ×ÁÔØ �Ï ÏÔÄÅÌØÎÏÓÔÉ) É ÉÍÅÑ × ×ÉÄÕ (2.24) É ÔÏ, ÞÔÏ �ÒÉ s > 4�s 6 2!s; !s 6 �s 6 !s + !(s−2)=ss ; |u|�1=ss 6 a; (2:30)�ÒÉÄÅÍ Ë �ÅÒ×ÏÍÕ ÕÔ×ÅÒÖÄÅÎÉÀ ÌÅÍÍÙ 1 (s > 4).óÌÕÞÁÊ s = 2 ÍÏÖÅÔ ÂÙÔØ ÉÓÓÌÅÄÏ×ÁÎ ÁÎÁÌÏÇÉÞÎÏ (Ó ÓÕÝÅÓÔ×ÅÎÎÙÍÉÕ�ÒÏÝÅÎÉÑÍÉ) ÉÌÉ �ÏÌÕÞÅÎ ËÁË ÓÌÅÄÓÔ×ÉÅ ÌÅÍÍÙ 2 ÉÚ [10℄.ï�ÅÎËÁ (2.4) ×ÙÔÅËÁÅÔ ÉÚ [11, ÌÅÍÍÁ℄ (ÓÍ. ÔÁËÖÅ [6, ÌÅÍÍÁ 3℄).ìÅÍÍÁ 1 �ÏÌÎÏÓÔØÀ ÄÏËÁÚÁÎÁ.ìÅÍÍÁ 2. ðÕÓÔØ G( · ) Ñ×ÌÑÅÔÓÑ ËÏÎÅÞÎÏÊ ÏÂÏÂÝÅÎÎÏÊ ÍÅÒÏÊ × Rk,�̂(t) = ∫Rk ei(t;x)(W −G)(dx):�ÏÇÄÁ �ÒÉ ÌÀÂÏÍ ÂÏÒÅÌÅ×ÓËÏÍ ÍÎÏÖÅÓÔ×Å B × Rk É ÌÀÂÏÍ T > 0
|(W −G)(B)|
6 (1− 2 q)−1 ((2�)−k �(B=T ) ∫

|t|6T |�̂(t)| dt+ (2− q)�(B; =T ));ÇÄÅ 0 < q < 1=2 É  > 0 ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ÕÓÌÏ×ÉÀ (ÓÍ. (1:14))k =2∫0 J2k=2(r)=r dr > 1− q; �(B; ") = supz∈Rk ∫

B"\B−" |G(z + dy)|:ìÅÍÍÁ 2 ×ÙÔÅËÁÅÔ ÉÚ [6, ÌÅÍÍÁ 1, ÚÁÍÅÞÁÎÉÅ 6 É (2.12)℄.äÏËÁÚÁÔÅÌØÓÔ×Á ÔÅÏÒÅÍ 1{3 �ÒÏ×ÏÄÑÔÓÑ ÏÄÎÏÔÉ�ÎÏ. ïÇÒÁÎÉÞÉÍÓÑÄÏËÁÚÁÔÅÌØÓÔ×ÏÍ ÔÅÏÒÅÍÙ 2 �ÒÉ s > 4.éÔÁË, �ÕÓÔØ ×Ù�ÏÌÎÑÀÔÓÑ ÕÓÌÏ×ÉÑ ÔÅÏÒÅÍÙ 2. ÷ÏÓ�ÏÌØÚÕÅÍÓÑ ÌÅÍ-ÍÏÊ 2 �ÒÉ q = 1=3, T = 1=",  = a É G( · ) = Gs−2( · ) (ÓÍ. (1.14) É (1.7)).
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|t|6T |�̂(t)| dt.÷×ÅÄÅÍ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ Yj = (t;Xj)=Vt; t ∈ Rk; j = 1; 2; : : :(Vt = √t′ V t), ÕÓÌÏ×ÉÅ (2.1) ÄÌÑ ËÏÔÏÒÙÈ, ÏÞÅ×ÉÄÎÏ, ×Ù�ÏÌÎÑÅÔÓÑ. éÍÅ-ÅÍ (ÓÍ. ÌÅÍÍÕ 1), f(t) = E ei (t;S) = v(Vt) É�̂(t) = ∫Rk ei(t;x)(W −Gs−2)(dx) = v(Vt)− e−V 2t =2 (1 + s−2∑�=1R�(i Vt)):(2:31)ðÕÓÔØ �̃s = sup
|t|=1�l(t=Vt) 6 1 É T1 = a=�̃1=ss (ÓÍ. ÚÁÍÅÞÁÎÉÅ 2 É ÌÅÍ-ÍÕ 1). óÏÇÌÁÓÎÏ (2.31)

∫

|t|61=" |�̂(t)| dt 6

∫Vt6T1 |�̂(t)| dt+ ∫Vt>T1 e−V 2t =2 (1 + s−2∑�=1 |R�(i Vt)|) dt+ ∫Vt>T1; |t|61=Æ |f(t)| dt+ ∫1=Æ<|t|61=" |f(t)| dt = I1 + I2 + I3 + I("):(2:32)ó �ÏÍÏÝØÀ ÌÅÍÍÙ 1 �ÏÌÕÞÉÍI1 6 A (det V )−1=2 (!̃s + I4);ÇÄÅ × ÄÁÌØÎÅÊÛÅÍ A { ÎÅËÏÔÏÒÁÑ �ÏÓÔÏÑÎÎÁÑ, ÚÁ×ÉÓÑÝÁÑ ÌÉÛØ ÏÔ k És, ÎÅ ×ÓÅÇÄÁ ÏÄÎÁ É ÔÁ ÖÅ,I4 = ∫Rk e−|u|2=2 | �Rs−1(i |u|)| du:ðÒÉ ÜÔÏÍ (ÓÍ. (2.4), (2.28), (2.10), (1.18) É ÎÉÖÅ, Á ÔÁËÖÅ [5, ÇÌ. VI,(1.7)℄)
| �Rs−1(i |u|)| 6

s−1∑l=2 |u|2l+s−1 sup
|t|=1 |�l(t)|+ |u|s+1(s+ 1)! sup

|t|=1 |��s+1(t) + ��s+1(t)|;É, ÓÌÅÄÏ×ÁÔÅÌØÎÏ (ÓÍ. (1.19)),I1 6 A (detV )−1=2  s: (2:33)



ïâ áóéíð�ï�éþåóëéè òáúìïöåîéñè 287ï�ÅÎÉ×ÁÑ I2 Ó �ÏÍÏÝØÀ ÓÏÏÔÎÏÛÅÎÉÑ (2.28), �ÏÌÕÞÉÍI2 6 A (det V )−1=2 (1 + �̃s) �̃2s : (2:34)îÁËÏÎÅ�, �ÒÉÍÅÎÑÑ ×ÙÔÅËÁÀÝÅÅ ÉÚ (2.4) ÎÅÒÁ×ÅÎÓÔ×Ï (3.5) ÒÁÂÏÔÙ [6℄,×ÉÄÉÍ, ÞÔÏ I3 ÉÍÅÅÔ Ï�ÅÎËÕ ÔÁËÕÀ ÖÅ, ËÁË I2.õÞÉÔÙ×ÁÑ, ÞÔÏ �̃2s 6 2 !̃s (ÓÍ. (1.17)) (ÎÁ�ÏÍÉÎÁÅÍ Ï ÓÄÅÌÁÎÎÏÍ �ÒÅÄ-�ÏÌÏÖÅÎÉÉ �̃s 6 1), ÏÔÓÀÄÁ É ÉÚ (2.32){(2.34) �ÏÌÕÞÉÍ ÕÔ×ÅÒÖÄÅÎÉÅÔÅÏÒÅÍÙ 2.ðÕÓÔØ ÔÅ�ÅÒØ �̃s > 1. ïÔÓÀÄÁ, × ÞÁÓÔÎÏÓÔÉ, �Ï ÁÎÁÌÏÇÉÉ Ó (2.31)ÓÌÅÄÕÅÔ, ÞÔÏ �̃s 6 A !̃s.ïÞÅ×ÉÄÎÏ (ÓÍ. (1.7), (1.5)), ÞÔÏ �s(B) 6 W (B) + s−2∑l=0 |Ql(B)|, ÇÄÅQ0(B) = �V (B); |Ql(B)| 6 �(B) (2�)−k ∫Rk |Rl(i Vt)| e−V 2t =2 dt
6 A�(B) (detV )−1=2 (1 + �̃l+2);�ÒÉÞÅÍ (ÓÍ. (2.15)) �̃l+2 6 �̃l=(s−2)s (ÏÔÍÅÔÉÍ, ÞÔÏ Ï�ÅÎËÕ (1.15) ÍÏÖÎÏ�ÒÏ×ÅÒÉÔØ ÁÎÁÌÏÇÉÞÎÏ).éÓ�ÏÌØÚÕÑ Ï�ÅÎËÕ (1.13), ÏÔÓÀÄÁ �ÏÌÕÞÉÍ�s(B) 6 A�(B) (detV )−1=2 (1 + �̃s) 6 A�(B) (detV )−1=2 !̃s;ÔÅÍ ÓÁÍÙÍ ÚÁ×ÅÒÛÉ× ÄÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 2. �ìÉÔÅÒÁÔÕÒÁ1. B. von Bahr,Multidimensional integral limit theorem. | Ark. Mat. 7, No. 6 (1967),71{88.2. ó. ÷. æÏÍÉÎ, áÓÉÍ�ÔÏÔÉÞÅÓËÉÅ ÒÁÚÌÏÖÅÎÉÑ × ÍÎÏÇÏÍÅÒÎÏÊ �ÅÎÔÒÁÌØÎÏÊ �ÒÅ-ÄÅÌØÎÏÊ ÔÅÏÒÅÍÅ. | ÷ÅÓÔÎ. ìçõ, 1, No. 7 (1982), 116{118.3. ò. î. âÈÁÔÔÁÞÁÒÉÑ, ò. òÁÎÇÁ òÁÏ, á��ÒÏËÓÉÍÁ�ÉÑ ÎÏÒÍÁÌØÎÙÍ ÒÁÓ�ÒÅÄÅÌÅÎÉÅÍÉ ÁÓÉÍ�ÔÏÔÉÞÅÓËÉÅ ÒÁÚÌÏÖÅÎÉÑ. îÁÕËÁ, í., (1982).4. á. ð. âÉËÑÌÉÓ, ï �ÅÎÔÒÁÌØÎÏÊ �ÒÅÄÅÌØÎÏÊ ÔÅÏÒÅÍÅ × Rk.I. | ìÉÔÏ×ÓËÉÊ ÍÁ-ÔÅÍ. ÓÂ., XI, 1 (1971), 27{58.5. ÷. ÷. ðÅÔÒÏ×, ðÒÅÄÅÌØÎÙÅ ÔÅÏÒÅÍÙ ÄÌÑ ÓÕÍÍ ÎÅÚÁ×ÉÓÉÍÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ.îÁÕËÁ, í., 1972.6. ì. ÷. òÏÚÏ×ÓËÉÊ, ï�ÅÎËÉ ÓËÏÒÏÓÔÉ ÓÈÏÄÉÍÏÓÔÉ × \ÉÎÔÅÒ×ÁÌØÎÏÊ" ãð� ÄÌÑÓÕÍÍ ÎÅÚÁ×ÉÓÉÍÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅËÔÏÒÏ×. | ÷ÅÓÔÎ. ó�Âçõ, 1, No 4 (62), 3(2017), 466{476.
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