
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 431, 2014 Ç.å. ó. çÁÒÁÊï ðòåäåìøîïê �åïòåíå ÷ îåëï�ïòùèóéó�åíáè ïâóìõöé÷áîéñ
§1. ÷×ÅÄÅÎÉÅ÷ �ÏÓÌÅÄÎÅÅ ÄÅÓÑÔÉÌÅÔÉÅ ÓÔÁÌÏ ÁËÔÕÁÌØÎÙÍ ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÍÏÄÅ-ÌÉÒÏ×ÁÎÉÅ ÒÁÂÏÔÙ ËÏÍ�ØÀÔÅÒÎÙÈ ÓÉÓÔÅÍ ÎÁ ÂÁÚÅ ×ÙÓÏËÏÓËÏÒÏÓÔÎÏÇÏÓÏÅÄÉÎÅÎÉÑ, ÔÁËÉÈ ËÁË ÉÎÔÅÒÎÅÔ. ÷ ÓÔÁÔØÅ ÒÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ ÏÂÏÂÝÅ-ÎÉÅ ÏÄÎÏÇÏ ÒÅÚÕÌØÔÁÔÁ ÉÚ ÒÁÂÏÔÙ [6℄, �ÏÓ×ÑÝÅÎÎÏÇÏ ÍÁÔÅÍÁÔÉÞÅÓËÉÍÍÏÄÅÌÑÍ, ËÏÔÏÒÙÅ Ï�ÉÓÙ×ÁÀÔ ÄÉÎÁÍÉËÕ ×Ï ×ÒÅÍÅÎÉ ÓÉÓÔÅÍÙ ÎÁÇÒÕ-ÚÏË, ÓÏÚÄÁ×ÁÅÍÏÊ �ÏÔÏËÏÍ ×ÙÚÏ×Ï×. îÁÉÂÏÌÅÅ ÉÎÔÅÒÅÓÎÙÅ ÒÅÚÕÌØÔÁÔÙÏÂ ÉÚÕÞÁÅÍÙÈ ÍÏÄÅÌÑÈ ÍÏÖÎÏ ÎÁÊÔÉ × ÒÁÂÏÔÁÈ [4{12℄.ðÒÅÄ�ÏÌÁÇÁÅÔÓÑ, ÞÔÏ ÒÅÓÕÒÓ ÓÉÓÔÅÍÙ ÏÂÓÌÕÖÉ×ÁÎÉÑ ÂÅÓËÏÎÅÞÅÎ, Ô.Å.�ÒÉ ÅÅ ÆÕÎË�ÉÏÎÉÒÏ×ÁÎÉÉ ÎÅ ×ÏÚÎÉËÁÅÔ ÏÞÅÒÅÄÅÊ É ÏÔËÁÚÏ×. îÁÞÁÌØ-ÎÙÅ ÍÏÍÅÎÔÙ ÏÂÓÌÕÖÉ×ÁÎÉÑ �ÏÓÔÕ�ÁÀÝÉÈ ×ÙÚÏ×Ï× (ÚÁÑ×ÏË) �ÒÅÄÓÔÁ-×ÌÑÀÔ ÓÏÂÏÊ �ÕÁÓÓÏÎÏ×ÓËÉÊ �ÏÔÏË ÎÁ ×ÒÅÍÅÎÎÏÊ ÏÓÉ. ëÁÖÄÏÅ ÏÂÓÌÕÖÉ-×ÁÎÉÅ ÄÌÉÔÓÑ ÓÌÕÞÁÊÎÙÊ ÏÔÒÅÚÏË ×ÒÅÍÅÎÉ É ×ËÌÀÞÁÅÔÓÑ × ÏÂÝÕÀ ÎÁ-ÇÒÕÚËÕ. ÷ ËÏÍ�ØÀÔÅÒÎÙÈ ÓÉÓÔÅÍÁÈ ÏÂÓÌÕÖÉ×ÁÎÉÅ ÍÏÖÅÔ �ÒÏÉÓÈÏÄÉÔØ× ÒÁÚÎÙÈ ÓËÏÒÏÓÔÎÙÈ ÒÅÖÉÍÁÈ. äÌÑ ÕÞÅÔÁ ÜÔÏÇÏ ÏÂÓÔÏÑÔÅÌØÓÔ×Á ××Ï-ÄÉÔÓÑ ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ, ÈÁÒÁËÔÅÒÉÚÕÀÝÁÑ ÒÅÓÕÒÓ, �ÏÔÒÅÂÌÑÅÍÙÊ ×ÔÅÞÅÎÉÅ �ÅÒÉÏÄÁ ÏÂÓÌÕÖÉ×ÁÎÉÑ.íÏÄÅÌØ, × ËÏÔÏÒÏÊ × ÔÅÞÅÎÉÅ ÏÂÓÌÕÖÉ×ÁÎÉÑ ×ÙÚÏ×Á �ÒÏÉÓÈÏÄÉÔ �Ï-ÔÒÅÂÌÅÎÉÅ ÒÅÓÕÒÓÁ ÄÉÓËÒÅÔÎÙÍÉ Ë×ÁÎÔÁÍÉ, ÎÁÚÙ×ÁÅÔÓÑ ÄÉÓËÒÅÔÎÏÊ.îÁÓ ÉÎÔÅÒÅÓÕÅÔ ÉÍÅÎÎÏ ÔÁËÁÑ ÍÏÄÅÌØ. ÷ ÄÉÓËÒÅÔÎÏÊ ÍÏÄÅÌÉ ÓÕÍÍÁ �Ï-ÔÒÅÂÌÅÎÎÙÈ ÒÅÓÕÒÓÏ× × ÈÏÄÅ ÏÂÓÌÕÖÉ×ÁÎÉÑ ÏÄÎÏÇÏ ×ÙÚÏ×Á ÉÍÅÅÔ ÓÌÏÖ-ÎÏÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ ðÕÁÓÓÏÎÁ. ïÔÍÅÔÉÍ, ÞÔÏ ÄÌÉÔÅÌØÎÏÓÔØ É �ÏÔÒÅÂÌÑÅ-ÍÙÊ ÒÅÓÕÒÓ ÎÅÚÁ×ÉÓÉÍÙ ËÁË �ÒÉ ÏÂÓÌÕÖÉ×ÁÎÉÉ ÏÄÎÏÇÏ ×ÙÚÏ×Á, ÔÁË É�ÒÉ ÏÂÓÌÕÖÉ×ÁÎÉÉ ÒÁÚÎÙÈ ×ÙÚÏ×Ï×. ïÂßÅËÔÏÍ ÎÁÛÅÇÏ ÉÚÕÞÅÎÉÑ ÂÕÄÅÔÓÕÍÍÁÒÎÁÑ ÎÁÇÒÕÚËÁ ÎÁ ÓÉÓÔÅÍÕ, ËÏÔÏÒÁÑ ×ÙÒÁÖÁÅÔÓÑ × ÔÅÒÍÉÎÁÈ ÉÎ-ÔÅÇÒÁÌÁ �Ï �ÕÁÓÓÏÎÏ×ÓËÏÊ ÍÅÒÅ. éÎÔÅÇÒÁÌØÎÙÊ �ÏÄÈÏÄ �ÏÚ×ÏÌÑÅÔ �Ï-ÎÑÔØ �ÒÅÄÅÌØÎÏÅ �Ï×ÅÄÅÎÉÅ ÍÏÄÅÌÉ ÎÁ ÂÏÌØÛÉÈ ÉÎÔÅÒ×ÁÌÁÈ ×ÒÅÍÅÎÉ É�ÒÉ×ÏÄÉÔ Ë ÕÄÁÞÎÏÍÕ �ÒÅÄÓÔÁ×ÌÅÎÉÀ �ÒÅÄÅÌØÎÙÈ �ÒÏ�ÅÓÓÏ×.ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÓÉÓÔÅÍÙ ÏÂÓÌÕÖÉ×ÁÎÉÑ, �ÒÅÄÅÌØÎÁÑ ÔÅÏÒÅÍÁ, ÄÒÏÂÎÏÅ ÂÒÏ-ÕÎÏ×ÓËÏÅ Ä×ÉÖÅÎÉÅ. 56



ï ðòåäåìøîïê �åïòåíå 57ðÒÅÄÅÌØÎÙÅ ÔÅÏÒÅÍÙ ÄÌÑ �ÒÏ�ÅÓÓÏ× ÎÁÇÒÕÚËÉ ÅÓÔÅÓÔ×ÅÎÎÏ ÄÏËÁÚÙ-×ÁÔØ × ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÈ ÆÕÎË�ÉÏÎÁÌØÎÙÈ �ÒÏÓÔÒÁÎÓÔ×ÁÈ. äÌÑ ÜÔÏÇÏÔÒÅÂÕÅÔÓÑ ÕÓÔÁÎÏ×ÉÔØ ÓÈÏÄÉÍÏÓÔØ ËÏÎÅÞÎÏÍÅÒÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ �ÒÏ-�ÅÓÓÁ ÎÁÇÒÕÚËÉ (ÜÔÏ ÕÖÅ ÓÄÅÌÁÎÏ ÄÌÑ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÏÇÏ ÎÁÍÉ �ÒÏ�ÅÓÓÁ× ÒÁÂÏÔÅ [6℄) É ÏÂÏÓÎÏ×ÁÔØ �ÌÏÔÎÏÓÔØ ÓÅÍÅÊÓÔ×Á ÒÁÓ�ÒÅÄÅÌÅÎÉÊ.
§2. ï�ÉÓÁÎÉÅ ÍÁÔÅÍÁÔÉÞÅÓËÏÊ ÍÏÄÅÌÉòÁÓÓÍÏÔÒÉÍ ÓÉÓÔÅÍÕ �ÏÔÏËÁ ×ÙÚÏ×Ï× Ó ÏÄÎÉÍ ÔÉ�ÏÍ ÒÅÓÕÒÓÁ. âÕÄÅÍÓÞÉÔÁÔØ, ÞÔÏ ÒÅÓÕÒÓ ÂÅÓËÏÎÅÞÅÎ. �ÁËÖÅ �ÏÌÁÇÁÅÍ, ÞÔÏ ×ÒÅÍÑ ÎÁÈÏÖÄÅ-ÎÉÑ ÁÂÏÎÅÎÔÁ × ÓÉÓÔÅÍÅ É ÚÁÎÉÍÁÅÍÙÊ ÉÍ ÒÅÓÕÒÓ ÎÅÚÁ×ÉÓÉÍÙ. ÷×ÅÄÅÍÓÌÅÄÕÀÝÉÅ ÏÂÏÚÎÁÞÅÎÉÑ: S { ÍÏÍÅÎÔ �ÏÓÔÕ�ÌÅÎÉÑ ×ÙÚÏ×Á; U { ÄÌÉÔÅÌØ-ÎÏÓÔØ ÏÂÓÌÕÖÉ×ÁÎÉÑ ×ÙÚÏ×Á; R { ÒÅÓÕÒÓ, ÚÁÎÉÍÁÅÍÙÊ ×ÙÚÏ×ÏÍ.ðÒÏ�ÅÓÓ �ÏÓÔÕ�ÌÅÎÉÑ ×ÙÚÏ×Ï× Ï�ÉÓÙ×ÁÅÔÓÑ �ÕÁÓÓÏÎÏ×ÓËÉÍ ÓÌÕÞÁÊ-ÎÙÍ �ÏÔÏËÏÍ ÉÎÔÅÎÓÉ×ÎÏÓÔÉ � > 0 ÎÁ ×ÓÅÊ ×ÅÝÅÓÔ×ÅÎÎÏÊ �ÒÑÍÏÊ. íÏ-ÍÅÎÔÙ �ÏÓÔÕ�ÌÅÎÉÑ ×ÙÚÏ×Á ÂÕÄÅÍ ÏÂÏÚÎÁÞÁÔØ : : : Sj ; Sj+1; : : :.ðÒÏÄÏÌÖÉÔÅÌØÎÏÓÔØ ÏÂÓÌÕÖÉ×ÁÎÉÑ ×ÙÚÏ×Á ÂÕÄÅÍ �ÒÅÄÓÔÁ×ÌÑÔØ ËÁËÓÌÕÞÁÊÎÕÀ ×ÅÌÉÞÉÎÕ U > 0 Ó ÆÕÎË�ÉÅÊ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ FU (u) É ÍÁÔÅ-ÍÁÔÉÞÅÓËÉÍ ÏÖÉÄÁÎÉÅÍ EU < ∞. äÁÌÅÅ �ÏÌÁÇÁÅÍ, ÞÔÏ EU2 < ∞ ÉÌÉP (U > u) ∼ LU (u)u−= �ÒÉ u → ∞, ÇÄÅ  ∈ (1; 2), LU { ÍÅÄÌÅÎÎÏ ÍÅ-ÎÑÀÝÁÑÓÑ ÆÕÎË�ÉÑ. úÁ�ÉÓØ  = 2 ÆÏÒÍÁÌØÎÏ ÏÚÎÁÞÁÅÔ, ÞÔÏ EU2 < ∞.ïÂÏÚÎÁÞÉÍ ÒÅÓÕÒÓ, �ÏÔÒÅÂÌÑÅÍÙÊ × ÔÅÞÅÎÉÅ ÏÂÓÌÕÖÉ×ÁÎÉÑ ÏÄÎÏÇÏ×ÙÚÏ×Á, Ó �ÏÍÏÝØÀ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ R > 0 Ó ÆÕÎË�ÉÅÊ ÒÁÓ�ÒÅÄÅ-ÌÅÎÉÑ FR(r) É ER < ∞. éÍÅÅÍ ER2 < ∞ ÉÌÉ P (R > r) ∼ LR(r)r−Æ=Æ�ÒÉ r → ∞, ÇÄÅ Æ ∈ (1; 2), LR { ÍÅÄÌÅÎÎÏ ÍÅÎÑÀÝÁÑÓÑ ÆÕÎË�ÉÑ. úÁ�ÉÓØÆ = 2 ÆÏÒÍÁÌØÎÏ ÏÚÎÁÞÁÅÔ, ÞÔÏ ER2 < ∞. úÁÍÅÔÉÍ, ÞÔÏ ÓÕÍÍÁÒÎÁÑÎÁÇÒÕÚËÁ ÎÁ ÓÉÓÔÅÍÕ ÏÔ ÏÄÎÏÇÏ ×ÙÚÏ×Á ÒÁ×ÎÁ �ÒÏÉÚ×ÅÄÅÎÉÀ UR.÷ ÄÉÓËÒÅÔÎÏÊ ÍÏÄÅÌÉ �ÏÔÒÅÂÌÅÎÉÅ ÒÅÓÕÒÓÁ ÎÁ ÉÎÔÅÒ×ÁÌÅ ÏÂÓÌÕÖÉ-×ÁÎÉÑ �ÒÏÉÓÈÏÄÉÔ ÄÉÓËÒÅÔÎÙÍÉ �ÏÒ�ÉÑÍÉ, × ÍÏÍÅÎÔÙ ÓËÁÞËÏ× ÓÔÁÎ-ÄÁÒÔÎÏÇÏ �ÕÁÓÓÏÎÏ×ÓËÏÇÏ �ÒÏ�ÅÓÓÁ {M(v); v > 0} ÉÎÔÅÎÓÉ×ÎÏÓÔÉ 1.îÁÇÒÕÚËÁ ÎÁ ÓÉÓÔÅÍÕ ÏÔ ÏÄÎÏÇÏ �ÒÏ�ÅÓÓÁ ÏÂÓÌÕÖÉ×ÁÎÉÑ × ÜÔÏÊ ÍÏÄÅÌÉÅÓÔØ ÓÌÏÖÎÙÊ �ÕÁÓÓÏÎÏ×ÓËÉÊ �ÒÏ�ÅÓÓ �(v) := M(v)∑i=1 Ri, v > 0, ÇÄÅ Ri{ ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÅ ×ÅÌÉÞÉÎÙ Ó ÆÕÎË�ÉÅÊ ÒÁÓ-�ÒÅÄÅÌÅÎÉÑ FR(dr). äÌÑ �ÒÏÓÔÏÔÙ ÉÚÌÏÖÅÎÉÑ × ÄÁÌØÎÅÊÛÅÍ �ÏÌÏÖÉÍLU = LR = 1:üÔÁ ÍÏÄÅÌØ Ï�ÉÓÙ×ÁÅÔ ÒÅÚÕÌØÔÁÔÙ, �ÏÌÕÞÁÀÝÉÅÓÑ �ÒÉ ËÏÍ�ÏÚÉ�ÉÉÄ×ÕÈ �ÕÁÓÓÏÎÏ×ÓËÉÈ ÍÅÒ. åÅ ÏÔÌÉÞÉÔÅÌØÎÏÊ ÏÓÏÂÅÎÎÏÓÔØÀ Ñ×ÌÑÅÔÓÑÄÉÓËÒÅÔÎÙÊ ÒÅÖÉÍ �ÏÔÒÅÂÌÅÎÉÑ ÒÅÓÕÒÓÁ.



58 å. ó. çáòáê�ÒÁÅËÔÏÒÉÉ �ÒÏ�ÅÓÓÁ � �ÒÅÄÓÔÁ×ÌÑÀÔ ÓÏÂÏÊ ÆÕÎË�ÉÉ v 7→ �(v),v > 0, ËÏÔÏÒÙÅ ÍÙ ÂÕÄÅÍ ÒÁÓÓÍÁÔÒÉ×ÁÔØ ËÁË ÜÌÅÍÅÎÔÙ �ÒÏÓÔÒÁÎÓÔ×ÁóËÏÒÏÈÏÄÁ D = D[0;∞).ðÕÓÔØ � { ÒÁÓ�ÒÅÄÅÌÅÎÉÅ � ×D, ÁN℄(ds; du; d�) { �ÕÁÓÓÏÎÏ×ÓËÁÑ ÍÅÒÁÎÁ R×R+ ×D Ó ÉÎÔÅÎÓÉ×ÎÏÓÔØÀn℄(ds; du; d�) = � dsFU (du)�(d�):ðÕÁÓÓÏÎÏ×ÓËÏÅ ÔÏÞÅÞÎÏÅ ÓÏÂÙÔÉÅ (s; u; �) ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ ÏÂÓÌÕÖÉ×Á-ÎÉÀ ×ÙÚÏ×Á, �ÏÓÔÕ�É×ÛÅÇÏ × ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ s, ÄÌÉÔÅÌØÎÏÓÔÉ u ÉÏÂÝÅÊ ÎÁÇÒÕÚËÏÊ �. äÌÉÎÁ ÏÔÒÅÚËÁ ×ÒÅÍÅÎÉ ÎÁ ÉÎÔÅÒ×ÁÌÅ [0; t℄, × ÔÅÞÅ-ÎÉÅ ËÏÔÏÒÏÇÏ �ÒÏÉÚ×ÏÄÉÔÓÑ ÏÂÓÌÕÖÉ×ÁÎÉÅ ×ÙÚÏ×Á, ÚÁÄÁÅÔÓÑ Ó �ÏÍÏÝØÀÆÕÎË�ÉÉKt(s; u) := ∣∣[s; s+ u℄ ∩ [0; t℄∣∣ =0; �ÒÉ s+ u 6 0s+ u; �ÒÉ 0 < s+ u 6 t; s 6 0t; �ÒÉ s+ u > t; s 6 0u; �ÒÉ u < t− s; s > 0t− s; �ÒÉ t− s < u; s > 0= (t− s)+ ∧ (u− (−s)+) ∧ u: (1)óÌÅÄÏ×ÁÔÅÌØÎÏ, ÒÅÚÕÌØÔÉÒÕÀÝÁÑ ÎÁÇÒÕÚËÁ ÂÕÄÅÔ ÒÁ×ÎÁ �(Kt(s; u)). �Á-ËÉÍ ÏÂÒÁÚÏÍ, ÉÎÔÅÇÒÁÌØÎÁÑ ÎÁÇÒÕÚËÁ W ∗� × ÄÉÓËÒÅÔÎÏÊ ÍÏÄÅÌÉ ÉÍÅÅÔÓÌÅÄÕÀÝÅÅ �ÒÅÄÓÔÁ×ÌÅÎÉÅ:W ∗℄;�(t) := ∞∫

−∞

∞∫0 ∫D �(Kt(s; u))N℄(ds; du; d�): (2)ïÞÅ×ÉÄÎÏ, E�(t) = EM(t) ER = tER; (3)É EW ∗℄;�(t) = � tEUER: (4)�ÏÇÄÁ W ∗℄;�(t) = � tEUER+ ∞∫

−∞

∞∫0 ∫D �(Kt(s; u)) Ñ℄(ds; du; d�); (5)ÇÄÅ Ñ℄(ds; du; d�) = N℄(ds; du; d�)− n℄(ds; du; d�) { �ÅÎÔÒÉÒÏ×ÁÎÎÁÑ �Õ-ÁÓÓÏÎÏ×ÓËÁÑ ÍÅÒÁ.



ï ðòåäåìøîïê �åïòåíå 59éÍÅÅÔ ÍÅÓÔÏ ÓÌÅÄÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ.ìÅÍÍÁ 2.1. ÷ ÄÉÓËÒÅÔÎÏÊ ÍÏÄÅÌÉ �ÒÏ�ÅÓÓ {W ∗℄;�(t); t > 0} ÉÍÅÅÔÓÔÁ�ÉÏÎÁÒÎÙÅ �ÒÉÒÁÝÅÎÉÑ.
§3. ðÒÅÄÅÌØÎÁÑ ÔÅÏÒÅÍÁâÕÄÅÍ ÒÁÓÓÍÁÔÒÉ×ÁÔØ ÎÁÇÒÕÚËÕ, ËÏÔÏÒÁÑ �ÏÑ×ÌÑÅÔÓÑ �ÒÉ Õ×ÅÌÉÞÅ-ÎÉÉ ×ÒÅÍÅÎÉ ÒÁÂÏÔÙ ÓÉÓÔÅÍÙ × a ÒÁÚ É ÉÚÍÅÎÅÎÉÉ ÉÎÔÅÎÓÉ×ÎÏÓÔÉ �Ï-ÔÏËÁ ×ÙÚÏ×Ï×.ëÏÌÅÂÁÎÉÑ ÎÁÇÒÕÚËÉ × ÓÉÓÔÅÍÅ ×ÙÒÁÖÁÅÔÓÑ ÞÅÒÅÚ ÎÁÇÒÕÚËÕ, �ÅÎÔÒÉ-ÒÏ×ÁÎÎÕÀ ÏËÏÌÏ ÓÒÅÄÎÅÇÏ ÚÎÁÞÅÎÉÑ. íÙ ÒÁÓÛÉÒÉÍ ×ÒÅÍÅÎÎÕÀ ÛËÁÌÕ,××ÅÄÑ ÍÎÏÖÉÔÅÌØ a, É ÏÄÎÏ×ÒÅÍÅÎÎÏ ÎÏÒÍÉÒÕÅÍ ÎÁÇÒÕÚËÕ ÍÎÏÖÉÔÅ-ÌÅÍ b. �ÁËÏÅ ÍÁÓÛÔÁÂÉÒÏ×ÁÎÉÅ ÄÌÑ ÄÉÓËÒÅÔÎÏÊ ÍÏÄÅÌÉ �ÒÉ×ÏÄÉÔ Ë�ÒÏ�ÅÓÓÕ Va;b;�(t) := 1b (W ∗℄;�(at)− � atEUER)= 1b ∞∫

−∞

∞∫0 ∫D �(Kat(s; u)) Ñ℄(ds; du; d�); t > 0: (6)æÕÎË�ÉÑ Kt(s; u) ÏÂÌÁÄÁÅÔ ÓÌÅÄÕÀÝÉÍ Ó×ÏÊÓÔ×ÏÍ ÓÁÍÏ�ÏÄÏÂÉÑ:Kat(as; au) = aKt(s; u); (7)ËÏÔÏÒÏÅ �ÒÉ×ÏÄÉÔ Ë ÓÌÅÄÕÀÝÅÍÕ ×ÙÒÁÖÅÎÉÀ:1b (W ∗℄;�(at)−� atEUER) d= 1b ∞∫

−∞

∞∫0 ∫D �(aKt(s; u)) Ñ℄(ads; adu; d�): (8)òÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ �Ï×ÅÄÅÎÉÅ �ÒÏ�ÅÓÓÁ ÎÁÇÒÕÚËÉ �ÒÉ a → ∞, b → ∞ É� → ∞.òÁÓÓÍÏÔÒÉÍ ×ÙÚÏ×Ù, ÎÁÈÏÄÑÝÉÅÓÑ ÎÁ ÏÂÓÌÕÖÉ×ÁÎÉÉ × ÓÉÓÔÅÍÅ × ÍÏ-ÍÅÎÔ ×ÒÅÍÅÎÉ 0 (ÉÌÉ ÌÀÂÏÊ ÄÒÕÇÏÊ ÆÉËÓÉÒÏ×ÁÎÎÙÊ ÍÏÍÅÎÔ). íÏÖÎÏ�ÏËÁÚÁÔØ, ÞÔÏ ËÏÌÉÞÅÓÔ×Ï ÔÁËÉÈ ×ÙÚÏ×Ï× ÉÍÅÅÔ �ÕÁÓÓÏÎÏ×ÓËÏÅ ÒÁÓ�ÒÅ-ÄÅÌÅÎÉÅ Ó ÍÁÔÅÍÁÔÉÞÅÓËÉÍ ÏÖÉÄÁÎÉÅÍ �EU . ðÒÉ ÜÔÏÍ ÍÏÍÅÎÔÙ ×ÒÅ-ÍÅÎÉ, ÏÓÔÁ×ÛÉÅÓÑ ÄÏ ÏËÏÎÞÁÎÉÑ ÏÂÓÌÕÖÉ×ÁÎÉÑ ÜÔÉÈ ×ÙÚÏ×Ï×, ÍÏÖÎÏ



60 å. ó. çáòáêÓÞÉÔÁÔØ ÎÅÚÁ×ÉÓÉÍÙÍÉ ×ÅÌÉÞÉÎÁÍÉ Ũ , ËÁÖÄÁÑ ÉÚ ËÏÔÏÒÙÈ ÉÍÅÅÔ ÒÁÓ-�ÒÅÄÅÌÅÎÉÅ Ó È×ÏÓÔÏÍP (Ũ > u) = 1EU ∞∫u P (U > v)dv:ðÕÓÔØ ℄(�; a) := M∑i=1 1{Ũi>a}{ ÞÉÓÌÏ ×ÙÚÏ×Ï×, ÎÁÈÏÄÑÝÉÈÓÑ × ÓÉÓÔÅÍÅ ÎÁ ÉÎÔÅÒ×ÁÌÅ [0; a℄. íÁÔÅÍÁ-ÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅE(℄(�; a)) = �EUP (Ũ > a) ∼ �a−1 (9)ÈÁÒÁËÔÅÒÉÚÕÅÔ ËÏÌÉÞÅÓÔ×Ï ÏÞÅÎØ �ÒÏÄÏÌÖÉÔÅÌØÎÙÈ ×ÙÚÏ×Ï× É ÄÁÅÔ�ÒÅÄÓÔÁ×ÌÅÎÉÅ ÏÂ ÉÈ ×ËÌÁÄÅ × ÏÂÝÕÀ ÎÁÇÒÕÚËÕ. òÁÓÓÍÏÔÒÉÍ ÒÅÖÉÍÒÁÂÏÔÙ ÓÉÓÔÅÍÙ, ËÏÇÄÁ �=a−1 → ∞.�ÅÏÒÅÍÁ 3.1. ðÕÓÔØ 1 <  < 2, b = �1=2a(3−)=2 É� → ∞; a → ∞; �=a−1 → ∞: (10)ðÕÓÔØ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ �ÏÔÒÅÂÌÑÅÍÏÇÏ ÒÅÓÕÒÓÁ R ÉÍÅÅÔ ËÏÎÅÞÎÕÀ ÄÉÓ-�ÅÒÓÉÀ.�ÏÇÄÁ ÓÌÕÞÁÊÎÙÊ �ÒÏ�ÅÓÓ Va;b;�, Ï�ÒÅÄÅÌÅÎÎÙÊ × (6), ÓÌÁÂÏ ÓÈÏÄÉÔÓÑ× �ÒÏÓÔÒÁÎÓÔ×Å óËÏÒÏÈÏÄÁ D[0; 1℄ Ë ÄÒÏÂÎÏÍÕ ÂÒÏÕÎÏ×ÓËÏÍÕ Ä×ÉÖÅ-ÎÉÀ E1=2R2 � BH(t); t > 0;Ó �ÁÒÁÍÅÔÒÏÍ H = (3− )=2 ∈ (1=2; 1)É ÍÁÓÛÔÁÂÎÙÍ ÍÎÏÖÉÔÅÌÅÍ�2 = ∞∫

−∞

∞∫0 K2t (s; u) ds u−(+1)du = 1(2− )(3− ) : (11)äÏËÁÚÁÔÅÌØÓÔ×Ï. óÈÏÄÉÍÏÓÔØ ËÏÎÅÞÎÏÍÅÒÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ �ÒÏ-�ÅÓÓÁ Xa;b;� ÄÏËÁÚÁÎÁ × ÔÅÏÒÅÍÅ 2 ÒÁÂÏÔÙ [6℄.�ÁËÉÍ ÏÂÒÁÚÏÍ, ÄÏÓÔÁÔÏÞÎÏ ÄÏËÁÚÁÔØ �ÌÏÔÎÏÓÔØ ÓÅÍÅÊÓÔ×Á �ÒÏ�ÅÓ-ÓÏ× Xa;b;� × �ÒÏÓÔÒÁÎÓÔ×Å óËÏÒÏÈÏÄÁ D[0; 1℄. äÌÑ ÜÔÏÇÏ ÄÏÓÔÁÔÏÞÎÏ(ÓÍ. [1℄, Ó. 179) ÄÏËÁÚÁÔØ, ÞÔÏE |Va;b;�(t)− Va;b;�(t1)|q |Va;b;�(t2)− Va;b;�(t)|q 6 |F (t2)− F (t1)|� (12)



ï ðòåäåìøîïê �åïòåíå 61�ÒÉ t1 6 t 6 t2, ÇÄÅ {Va;b;�} { ÓÅÍÅÊÓÔ×Ï ÓÌÕÞÁÊÎÙÈ ÜÌÅÍÅÎÔÏ× × D[0; 1℄,Á F (t) { ÎÅÕÂÙ×ÁÀÝÁÑ ÎÅ�ÒÅÒÙ×ÎÁÑ ÆÕÎË�ÉÑ ÎÁ [0; 1℄, q > 0; � > 1.ðÒÏ×ÅÒÉÍ ×Ù�ÏÌÎÅÎÉÅ ÕÓÌÏ×ÉÑ (12) ÄÌÑ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÏÇÏ ÓÅÍÅÊÓÔ×Á�ÒÏ�ÅÓÓÏ× É F (t) = t. úÁÆÉËÓÉÒÕÅÍ t1 6 t 6 t2 ÎÁ ÉÎÔÅÒ×ÁÌÅ [0; 1℄ É�ÏÌÏÖÉÍ � := t2− t1; �1 := t− t1; �2 := t2− t. ðÒÅÄÓÔÁ×ÉÍ ÎÁÇÒÕÚËÕ,�ÒÉÈÏÄÑÝÕÀÓÑ ÎÁ ÉÎÔÅÒ×ÁÌ a�, × ×ÉÄÅ ÓÕÍÍÙ ÎÁÇÒÕÚÏË ÎÁ ÉÎÔÅÒ×ÁÌÁÈa�1 É a�2. ïÔÍÅÔÉÍ, ÞÔÏ ÎÁÇÒÕÚËÉ, �ÒÉÈÏÄÑÝÉÅÓÑ ÎÁ ÉÎÔÅÒ×ÁÌÙ a�1É a�2, ÚÁ×ÉÓÉÍÙ, ÔÁË ËÁË �ÒÉÓÕÔÓÔ×ÕÀÔ ÏÂÓÌÕÖÉ×ÁÎÉÑ, ÎÁÞÉÎÁÀÝÉ-ÅÓÑ × ÏÄÎÏÍ ÉÎÔÅÒ×ÁÌÅ É ÚÁËÁÎÞÉ×ÁÀÝÉÅÓÑ × ÄÒÕÇÏÍ. ÷ Ó×ÑÚÉ Ó ÜÔÉÍ,�ÒÅÄÓÔÁ×ÉÍ ÓÕÍÍÁÒÎÕÀ ÎÁÇÒÕÚËÕ ÎÁ ËÁÖÄÏÍ ÉÎÔÅÒ×ÁÌÅ × ÓÌÅÄÕÀÝÅÍ×ÉÄÅ: b(Va;b;�(at)− Va;b;�(at1))= at−u∫at1−u ∞∫0 ∫D (�(Kat(s; u))− �(Kat1(s; u))) Ñ℄(ds; du; d�)+ at∫at−u ∞∫0 ∫D (�(Kat(s; u))− �(Kat1(s; u))) Ñ℄(ds; du; d�):= X1 +X2; (13)b(Va;b;�(at2)− Va;b;�(at))= at∫at−u ∞∫0 ∫D (�(Kat2(s; u))− �(Kat(s; u))) Ñ℄(ds; du; d�)+ at2∫at ∞∫0 ∫D (�(Kat2(s; u))− �(Kat(s; u))) Ñ℄(ds; du; d�):= Y1 + Y2: (14)ðÒÉ ÔÁËÏÍ �ÒÅÄÓÔÁ×ÌÅÎÉÉ ÚÁ×ÉÓÉÍÙÍÉ ÏËÁÚÙ×ÁÀÔÓÑ ÔÏÌØËÏ ×ÔÏÒÏÅÓÌÁÇÁÅÍÏÅ × (13) É �ÅÒ×ÏÅ ÓÌÁÇÁÅÍÏÅ × (14) ËÁË ÉÎÔÅÇÒÁÌÙ �Ï �ÅÒÅ-ÓÅËÁÀÝÉÍÓÑ ÍÎÏÖÅÓÔ×ÁÍ �ÕÁÓÓÏÎÏ×ÓËÏÊ ÍÅÒÙ.�Å�ÅÒØ ÓËÁÖÅÍ ÎÅÓËÏÌØËÏ ÓÌÏ× ÏÂ ÁÒÇÕÍÅÎÔÅ �ÏÄÙÎÔÅÇÒÁÌØÎÏÊ ÆÕÎ-Ë�ÉÉ. ëÁË É ÒÁÎÅÅ, ÒÁÓÓÍÏÔÒÉÍ ×ÙÒÁÖÅÎÉÑKat(s; u)−Kav(s; u) = |[s; s+ u℄ ∩ [av; at℄|; v < t;Kat(s; u)−Kav(s; u) = |[s; s+ u℄ ∩ [at; av℄|; t < v;



62 å. ó. çáòáêËÏÔÏÒÙÅ ÎÅ ÒÁ×ÎÙ ÎÕÌÀ �ÒÉ s ∈ [av−u; at℄ ÉÌÉ s ∈ [at−u; av℄ ÓÏÏÔ×ÅÔ-ÓÔ×ÅÎÎÏ, É ÄÌÉÎÙ ÕËÁÚÁÎÎÙÈ ÉÎÔÅÒ×ÁÌÏ× ÎÅ �ÒÅ×ÏÓÈÏÄÑÔ2max(u; a|t− v|). ïÞÅ×ÉÄÎÏ, ÞÔÏ
|Kat(s; u)−Kav(s; u)| 6 min(u; a|t− v|);É ÒÁÓ�ÒÅÄÅÌÅÎÉÅ FU ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÀFU (du) 6 Cu−(1+)du:äÌÑ �ÒÏ×ÅÒËÉ ÕÓÌÏ×ÉÑ (12) ×ÏÚØÍÅÍ q = 2. ó ÕÞÅÔÏÍ �ÒÅÄÓÔÁ×ÌÅÎÉÑ(13) É (14) É �ÅÎÔÒÉÒÏ×ÁÎÎÏÓÔÉ ÍÅÒÙ Ñ℄ �ÏÌÕÞÉÍE 1b4 |Va;b;�(at)− Va;b;�(at1)|2 |Va;b;�(at2)− Va;b;�(at)|2= 1b4 E(X1 +X2)2(Y1 + Y2)2

6
1b4 (E(X21 +X22 )E(Y 21 + Y 22 ) +EX22Y 21 ) : (15)ï�ÅÎÉÍ ËÁÖÄÏÅ ÓÌÁÇÁÅÍÏÅ × (15). ðÏÌÏÖÉÍ�a;t;v(s; u) := �(Kat(s; u))− �(Kav(s; u)):�ÏÇÄÁ �ÏÌÕÞÉÍEX21 = E at−u∫at1−u ∞∫0 ∫D �a;t;t1(s; u) Ñ℄(ds; du; d�)2= at−u∫at1−u ∞∫0 ∫D �2a;t;t1(s; u)n℄(ds; du; d�)= at−u∫at1−u �ds ∞∫0 FU (du) ∫D �2a;t;t1(s; u)�(d�)= E�2a;t;t1(s; u) at−u∫at1−u �ds ∞∫0 FU (du)= E�2(Kat(s; u)−Kat1(s; u)) at−u∫at1−u �ds ∞∫0 FU (du): (16)



ï ðòåäåìøîïê �åïòåíå 63÷ÏÓ�ÏÌØÚÏ×Á×ÛÉÓØ Ï�ÒÅÄÅÌÅÎÉÅÍ �ÒÏ�ÅÓÓÁ �(t), t > 0, É Ó×ÏÊÓÔ×ÁÍÉÕÓÌÏ×ÎÏÇÏ ÍÁÔÅÍÁÔÉÞÅÓËÏÇÏ ÏÖÉÄÁÎÉÑ, �ÒÉÄÅÍ Ë ÒÁ×ÅÎÓÔ×ÕE�2(t) = ER2 t+ (ER)2 t2: (17)ðÒÏÄÏÌÖÉÍ ×ÙÞÉÓÌÅÎÉÅ, �ÒÉÎÉÍÁÑ ×Ï ×ÎÉÍÁÎÉÅ (17).EX21 = at−u∫at1−u �ds ∞∫0 (ER2 (Kat(s; u)−Kat1(s; u))+E2R (Kat(s; u)−Kat1(s; u))2 )FU (du)= ER2 at−u∫at1−u �ds ∞∫0 (Kat(s; u)−Kat1(s; u)) FU (du)+E2R at−u∫at1−u �ds ∞∫0 (Kat(s; u)−Kat1(s; u))2 FU (du): (18)ï�ÅÎÉÍ �ÅÒ×ÏÅ ÓÌÁÇÁÅÍÏÅ × (18):ER2 at−u∫at1−u �ds ∞∫0 (Kat(s; u)−Kat1(s; u)) FU (du)
6 2�ER2 ∞∫0 max(u; a�1) min(u; a�1)FU (du)= 2�ER2 (a�1) ∞∫0 uFU (du) = 2�ER2EU (a�1) 6 C1� (a�): (19)ï�ÅÎÉÍ ×ÔÏÒÏÅ ÓÌÁÇÁÅÍÏÅ × (18):E2R at−u∫at1−u �ds ∞∫0 (Kat(s; u)−Kat1(s; u))2 FU (du)

6 2�E2R ∞∫0 max(u; a�1) min(u2; (a�1)2)FU (du)



64 å. ó. çáòáê= 2�E2R  a�1∫0 (a�1)u2 FU (du) + ∞∫a�1 u (a�1)2 FU (du)
6 2C�E2R (a�1) a�1∫0 u1− du+ (a�1)2 ∞∫a�1 u− du= 2C2�E2R ((a�1)(a�1)2− + (a�1)2(a�1)1−)= 4C2�E2R (a�1)3− 6 C3� (a�)3− : (20)�ÁËÉÍ ÏÂÒÁÚÏÍ, EX21 6 C1� (a�) + C3� (a�)3− : (21)åÓÌÉ ÕÞÅÓÔØ, ÞÔÏ a → ∞; 0 < � < 1; 1 <  < 2, ÔÏ ÍÏÖÎÏ �ÒÏÄÏÌÖÉÔØÏ�ÅÎËÕ × (21) É �ÏÌÕÞÉÔØ ÓÌÅÄÕÀÝÅÅ:EX21 6 C4� a3− �: (22)äÁÌÅÅ EX22 = E at∫at−u ∞∫0 ∫D �a;t;t1(s; u) Ñ℄(ds; du; d�)2= at∫at−u ∞∫0 ∫D �2a;t;t1(s; u)�dsFU (du)�(d�):ðÒÉÎÉÍÁÑ ×Ï ×ÎÉÍÁÎÉÅ (17), �ÏÌÕÞÉÍEX22 = at∫at−u �ds ∞∫0 (ER2 (Kat(s; u)−Kat1(s; u))+E2R (Kat(s; u)−Kat1(s; u))2 )FU (du)= ER2 at∫at−u �ds ∞∫0 (Kat(s; u)−Kat1(s; u)) FU (du)+ E2R at∫at−u �ds ∞∫0 (Kat(s; u)−Kat1(s; u))2 FU (du): (23)



ï ðòåäåìøîïê �åïòåíå 65ï�ÅÎÉÍ ÏÔÄÅÌØÎÏ ËÁÖÄÏÅ ÓÌÁÇÁÅÍÏÅ × (23). éÍÅÅÍER2 at∫at−u �ds ∞∫0 (Kat(s; u)−Kat1(s; u)) FU (du)
6 �ER2 ∞∫0 u min(u; (a�1))FU (du)
6 �ER2 (a�1) a�1∫0 uFU (du) + (a�1) ∞∫a�1 uFU (du)= �ER2 (a�1) ∞∫0 uFU (du) = �ER2EU (a�1) 6 C5� (a�) (24)É E2R at∫at−u �ds ∞∫0 (Kat(s; u)−Kat1(s; u))2 FU (du)

6 �E2R ∞∫0 u min(u2; (a�1)2)FU (du)= �E2R  a�1∫0 uu2 FU (du) + ∞∫a�1 u (a�1)2 FU (du)
6 C�E2R (a�1) a�1∫0 u1− du+ (a�1)2 ∞∫a�1 u− du= C6�E2R ((a�1)(a�1)2− + (a�1)2(a�1)1−)= 2C6�E2R (a�1)3− 6 C7� (a�)3− : (25)õÞÔÅÍ, ÞÔÏ a → ∞; 0 < � < 1; 1 <  < 2. �ÏÇÄÁEX22 6 C5� (a�) + C7� (a�)3− 6 ó8� a3− �: (26)óÌÅÄÏ×ÁÔÅÌØÎÏ, Ó ÕÞÅÔÏÍ (22) É (26)E(X21 +X22 ) = EX21 +EX22 6 C4� a3− �+ C8� a3− � = C9� a3− �:



66 å. ó. çáòáêáÎÁÌÏÇÉÞÎÏ �ÏÌÕÞÁÅÍ, ÞÔÏE(Y 21 + Y 22 ) = EY 21 +EY 22 6 C10� a3− �:�ÁËÉÍ ÏÂÒÁÚÏÍ,E(X21 +X22 )E(Y 21 + Y 22 ) 6 C11�2 a2(3−)�2: (27)äÌÑ Ï�ÅÎËÉ ×ÔÏÒÏÇÏ ÓÌÁÇÁÅÍÏÇÏ × (15), × ËÏÔÏÒÏÍ �ÒÉÓÕÔÓÔ×ÕÀÔÚÁ×ÉÓÉÍÙÅ ÍÎÏÖÉÔÅÌÉ �ÏÄ ÚÎÁËÏÍ ÍÁÔÅÍÁÔÉÞÅÓËÏÇÏ ÏÖÉÄÁÎÉÑ, ÎÁÍ�ÏÔÒÅÂÕÅÔÓÑ ÓÌÅÄÕÀÝÅÅ ÕÔ×ÅÒÖÄÅÎÉÅ.ìÅÍÍÁ 3.2. ðÕÓÔØ Z := ∫ f(x) Ñ(dx); G := ∫ g(x) Ñ(dx), ÇÄÅ Ñ(dx) {�ÅÎÔÒÉÒÏ×ÁÎÎÁÑ �ÕÁÓÓÏÎÏ×ÓËÁÑ ÍÅÒÁ Ó ÎÅ�ÒÅÒÙ×ÎÏÊ ÍÅÒÏÊ ËÏÎÔÒÏÌÑn(dx). �ÏÇÄÁEZ2G2
6 3 ∫ f2(x)n(dx) ∫ g2(x)n(dx) + ∫ f2(x) g2(x)n(dx): (28)äÏËÁÚÁÔÅÌØÓÔ×Ï ÌÅÍÍÙ. òÁÓÓÍÏÔÒÉÍ �ÅÎÔÒÉÒÏ×ÁÎÎÙÅ ÓÌÕÞÁÊÎÙÅ×ÅÌÉÞÉÎÙ Ó ÄÉÓËÒÅÔÎÙÍ Ó�ÅËÔÒÏÍ Zn := m∑i=1 f(xi) Ñi,Gn := m∑i=1 g(xi) Ñi,ÇÄÅ ÎÅÚÁ×ÉÓÉÍÙÅ �ÅÎÔÒÉÒÏ×ÁÎÎÙÅ �ÕÁÓÓÏÎÏ×ÓËÉÅ ×ÅÌÉÞÉÎÙ Ñi ÉÍÅÀÔÉÎÔÅÎÓÉ×ÎÏÓÔÉ ni. �ÏÇÄÁEZ2nG2n = E( m∑i=1 f(xi) Ñi)2( m∑i=1 g(xi) Ñi)2= E2∑i<j f(xi) f(xj) Ñi Ñj + m∑i=1 f2(xi) Ñ2i 

×



2∑i<j g(xi) g(xj) Ñi Ñj + m∑i=1 g2(xi) Ñ2i = 4∑i<j f(xi) f(xj) g(xi) g(xj)EÑ2i EÑ2j+∑i 6=j f2(xi) g2(xj)EÑ2i EÑ2j + m∑i=1 f2(xi) g2(xi)EÑ4i
6 2( m∑i=1 f(xi) g(xi)ni)2 +( m∑i=1 f2(xi)ni)( m∑i=1 g2(xi)ni)



ï ðòåäåìøîïê �åïòåíå 67+ m∑i=1 f2(xi) g2(xi)EÑ4i : (29)ïÞÅ×ÉÄÎÏ, ÞÔÏ EÑ4i = ni + 3n2i ≈ ni, ÔÁË ËÁË × ÓÉÌÕ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉÓ�ÅËÔÒÁÌØÎÏÊ ÍÅÒÙ n2i = o(ni) �ÒÉ n → 0 ÒÁ×ÎÏÍÅÒÎÏ �Ï i. ïÓÕÝÅÓÔ×ÉÍ�ÒÅÄÅÌØÎÙÊ �ÅÒÅÈÏÄ É �ÒÉÍÅÎÉÍ ÎÅÒÁ×ÅÎÓÔ×Ï ç�ÅÌØÄÅÒÁ Ë �ÅÒ×ÏÍÕ ÓÌÁ-ÇÁÅÍÏÍÕ. ðÏÌÕÞÉÍEZ2G2
6 2(∫ f(x) g(x)n(dx))2+ ∫ f2(x)n(dx) ∫ g2(x)n(dx) + ∫ f2(x) g2(x)n(dx)

6 3 ∫ f2(x)n(dx) ∫ g2(x)n(dx) + ∫ f2(x) g2(x)n(dx): (30)
��Å�ÅÒØ ×ÅÒÎÅÍÓÑ Ë Ï�ÅÎËÅ ×ÔÏÒÏÇÏ ÓÌÁÇÁÅÍÏÇÏ × (15). ðÒÉÍÅÎÉ× ÌÅÍ-ÍÕ 3:2, �ÏÌÕÞÉÍEX22Y 21 = E at∫at−u ∞∫0 ∫D �a;t;t1(s; u) Ñ℄(ds; du; d�)2

×




at∫at−u ∞∫0 ∫D �a;t2;t(s; u) Ñ℄(ds; du; d�)2

6 3 at∫at−u ∞∫0 ∫D �2a;t;t1(s; u)n℄(ds; du; d�)
×

at∫at−u ∞∫0 ∫D �2a;t2;t(s; u)n℄(ds; du; d�)+ at∫at−u ∞∫0 ∫D �2a;t;t1(s; u)�2a;t2;t(s; u); n℄(ds; du; d�): (31)



68 å. ó. çáòáê÷ ÓÉÌÕ (26), �ÅÒ×ÏÅ ÓÌÁÇÁÅÍÏÅ × (31) ÎÅ �ÒÅ×ÏÓÈÏÄÉÔ C12�2 a2(3−)�2.úÁÊÍÅÍÓÑ Ï�ÅÎËÏÊ ×ÔÏÒÏÇÏ ÓÌÁÇÁÅÍÏÇÏ × (31). úÄÅÓØ ÍÙ ÔÁËÖÅ ×ÏÓ-�ÏÌØÚÕÅÍÓÑ ÒÁ×ÅÎÓÔ×ÏÍ (17).at∫at−u ∞∫0 ∫D �2a;t;t1(s; u)�2a;t2;t(s; u)n℄(ds; du; d�)= at∫at−u �ds ∞∫0 FU (du) ∫D �2a;t;t1(s; u)�2a;t2;t(s; u)�(d�)= at∫at−u�ds∞∫0 (ER2 (Kat(s; u)−Kat1(s; u))+E2R (Kat(s; u)−Kat1(s; u))2 )
×
(ER2 (Kat2(s; u)−Kat(s; u)) +E2R (Kat2(s; u)−Kat(s; u))2 )FU (du)= at∫at−u�ds∞∫0 E2R2 (Kat(s; u)−Kat1(s; u))(Kat2(s; u)−Kat(s; u))FU (du)+ at∫at−u �ds ∞∫0 ER2E2R (Kat(s; u)−Kat1(s; u)) (Kat2(s; u)

−Kat(s; u))2FU (du) + at∫at−u �ds ∞∫0 ER2E2R(Kat(s; u)
−Kat1(s; u))2 (Kat2(s; u)−Kat(s; u))FU (du)+ at∫at−u�ds∞∫0 E4R (Kat(s; u)−Kat1(s; u))2(Kat2(s; u)−Kat(s; u))2 FU (du):(32)óÏÏÔÎÏÛÅÎÉÅ (32) ÓÏÄÅÒÖÉÔ ÞÅÔÙÒÅ ÓÌÁÇÁÅÍÙÈ. ï�ÅÎÉÍ ÉÈ.úÁÍÅÔÉÍ, ÞÔÏ(Kat(s; u)−Kat1(s; u)) (Kat2(s; u)−Kat(s; u)) 6 min(u2; (a�)2):�ÏÇÄÁ ÒÁÓÓÕÖÄÅÎÉÑ, ÁÎÁÌÏÇÉÞÎÙÅ (25), �ÒÉ×ÏÄÑÔ Ë ÔÏÍÕ, ÞÔÏ �ÅÒ×ÏÅÓÌÁÇÁÅÍÏÅ × (32) ÎÅ �ÒÅ×ÏÓÈÏÄÉÔ ó13� (a�)3− .



ï ðòåäåìøîïê �åïòåíå 69éÍÅÅÍ(Kat(s; u)−Kat1(s; u)) (Kat2(s; u)−Kat(s; u))2 6 min(u3; (a�)3);(Kat(s; u)−Kat1(s; u))2 (Kat2(s; u)−Kat(s; u)) 6 min(u3; (a�)3):óÌÅÄÏ×ÁÔÅÌØÎÏ,at∫at−u�ds∞∫0 ER2E2R (Kat(s; u)−Kat1(s; u))(Kat2(s; u)−Kat(s; u))2 FU (du)
6 �ER2E2R ∞∫0 u min(u3; (a�)3)FU (du)= �ER2E2R  a�∫0 uu3 FU (du) + ∞∫a� u (a�)3 FU (du)
6 C�ER2E2R (a�)2 a�∫0 u2 u−(1+) du+ (a�)3 ∞∫a� uu−(1+) du= C14�ER2E2R ((a�)2(a�)2− + (a�)3(a�)1−)= 2C14�ER2E2R (a�)4− = C15� (a�)4− :ðÏ ÁÎÁÌÏÇÉÉ, ÔÒÅÔØÅ ÓÌÁÇÁÅÍÏÅ × (32) ÎÅ �ÒÅ×ÏÓÈÏÄÉÔ C16� (a�)4− .ï�ÅÎÉÍ ÞÅÔ×ÅÒÔÏÅ ÓÌÁÇÁÅÍÏÅ × (32). éÓ�ÏÌØÚÕÅÍ Ï�ÅÎËÕ(Kat(s; u)−Kat1(s; u))2 (Kat2(s; u)−Kat(s; u))2 6 min(u4; (a�)4):�ÏÇÄÁat∫at−u �ds ∞∫0 E4R (Kat(s; u)−Kat1(s; u))2 (Kat2(s; u)−Kat(s; u))2 FU (du)

6 �E4R ∞∫0 u min(u4; (a�)4)FU (du)= �E4R  a�∫0 uu4 FU (du) + ∞∫a� u (a�)4 FU (du)
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6 C�E4R (a�)3 a�∫0 u2 u−(1+) du+ (a�)4 ∞∫a� uu−(1+) du= C17�E4R ((a�)3(a�)2− + (a�)4(a�)1−)= 2C17�E4R (a�)5− = C18� (a�)5− :�ÁËÉÍ ÏÂÒÁÚÏÍ,EX22Y 21 6 ó12�2 a2(3−)�2+ ó13� (a�)3− + C15� (a�)4− + C16� (a�)4− + C18� (a�)5−= ó12�2 a2(3−)�2 + ó13� (a�)3−+ C19� (a�)4− + C18� (a�)5− : (33)ðÒÉÎÉÍÁÑ ×Ï ×ÎÉÍÁÎÉÅ (27) É (33), × ÉÔÏÇÅ �ÏÌÕÞÁÅÍE |Va;b;�(t)− Va;b;�(t1)|2 |Va;b;�(t2)− Va;b;�(t)|2
6

1b4 (E(X21 +X22 )E(Y 21 + Y 22 ) +EX22Y 21 )
6

1(�1=2a(3−)=2)4 (C11�2 a2(3−)�2+ ó12�2 a2(3−)�2 + ó13� (a�)3− + C19� (a�)4− + C18� (a�)5−)
6

�3−�2a2(3−) (C20�2 a2(3−) + ó13� a3− + C19� a4− + C18� a5−)= (C20 + C13� a3− + C19� a2− + C18� a1− )�3−= (C20 + C13� a3− + C19� a2− + C18�a−1 ) �3−
6 C21�3− :ðÏÓÌÅÄÎÅÅ ÎÅÒÁ×ÅÎÓÔ×Ï ÓÌÅÄÕÅÔ ÉÚ ÔÏÇÏ, ÞÔÏ � → ∞, a → ∞ É,ÓÌÅÄÏ×ÁÔÅÌØÎÏ, a3− → ∞ , a2− → ∞ �ÒÉ 1 <  < 2 , É ËÒÏÍÅ ÔÏÇÏ,ÞÔÏ �a−1 → ∞ �ÒÉ � → ∞; a → ∞. �ÁËÉÍ ÏÂÒÁÚÏÍ, ÕÓÌÏ×ÉÅ (12)×Ù�ÏÌÎÅÎÏ �ÒÉ q = 2. �á×ÔÏÒ ÂÌÁÇÏÄÁÒÎÁ í. á. ìÉÆÛÉ�Õ ÚÁ �ÏÄÄÅÒÖËÕ É ×ÎÉÍÁÎÉÅ Ë ÒÁ-ÂÏÔÅ.
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