
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 466, 2017 Ç.á. î. âÏÒÏÄÉÎðòåäåìøîïå ðï÷åäåîéå óìïöîïçïðõáóóïîï÷óëïçï ðòïãåóóá óðåòåëìàþåîéñíé÷ ÒÁÂÏÔÅ ÒÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ Ó�Å�ÉÁÌØÎÙÊ ËÌÁÓÓ ÓÌÏÖÎÙÈ �ÕÁÓÓÏÎÏ×-ÓËÉÈ �ÒÏ�ÅÓÓÏ× Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ. éÍÅÀÔÓÑ Ä×Á ÎÁÂÏÒÁ (�ÏÓÌÅÄÏ×Á-ÔÅÌØÎÏÓÔÉ) ÎÅÚÁ×ÉÓÉÍÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ, ËÁÖÄÙÊ ÉÚ ËÏÔÏÒÙÈ ÓÏ-ÓÔÏÉÔ ÉÚ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÈ ×ÅÌÉÞÉÎ. ÷ ÍÏÍÅÎÔÙ ÓËÁÞËÏ× �ÒÏ-�ÅÓÓÁ ðÕÁÓÓÏÎÁ ÜÔÉ ×ÅÌÉÞÉÎÙ ÚÁÄÁÀÔ ÚÎÁÞÅÎÉÑ ÓËÁÞËÏ× ÓÌÏÖÎÏÇÏ �ÒÏ-�ÅÓÓÁ ðÕÁÓÓÏÎÁ. ðÅÒÅËÌÀÞÅÎÉÑ Ó ÏÄÎÏÇÏ ÎÁÂÏÒÁ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ ÎÁÄÒÕÇÏÊ �ÒÏÉÓÈÏÄÑÔ × ÍÏÍÅÎÔÙ, Ï�ÒÅÄÅÌÑÅÍÙÅ ÎÅÚÁ×ÉÓÉÍÙÍÉ ÂÅÒÎÕÌÌÉ-Å×ÓËÉÍÉ ×ÅÌÉÞÉÎÁÍÉ, ÎÅÚÁ×ÉÓÑÝÉÍÉ ÏÔ ÉÓÈÏÄÎÙÈ ×ÅÌÉÞÉÎ É �ÕÁÓÓÏÎÏ×-ÓËÏÇÏ �ÒÏ�ÅÓÓÁ. ðÒÉ ÜÔÏÍ, ÅÓÌÉ ×Ù�ÁÄÁÅÔ ÅÄÉÎÉ�Á, ÔÏ �ÅÒÅËÌÀÞÅÎÉÅÎÅ �ÒÏÉÓÈÏÄÉÔ, Á ÏÓÕÝÅÓÔ×ÌÑÅÔÓÑ �ÅÒÅËÌÀÞÅÎÉÅ, ÅÓÌÉ ×Ù�ÁÄÁÅÔ ÍÉ-ÎÕÓ ÅÄÉÎÉ�Á. �ÁËÉÍ ÏÂÒÁÚÏÍ, �ÒÏ�ÅÓÓ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ ÎÁÞÉÎÁÅÔÓÑËÁË ËÌÁÓÓÉÞÅÓËÉÊ ÓÌÏÖÎÙÊ �ÕÁÓÓÏÎÏ×ÓËÉÊ �ÒÏ�ÅÓÓ Ó �ÅÒ×ÙÍ ÎÁÂÏÒÏÍÓÌÕÞÁÊÎÙÈ ÓÌÁÇÁÅÍÙÈ. úÁÔÅÍ × ÒÁÓ�ÒÅÄÅÌÅÎÎÙÊ �Ï ÇÅÏÍÅÔÒÉÞÅÓËÏÍÕÒÁÓ�ÒÅÄÅÌÅÎÉÀ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ ÓÌÁÇÁÅÍÙÅ ÚÁÍÅÎÑÀÔÓÑ ÎÁ ×ÅÌÉÞÉÎÙÉÚ ÄÒÕÇÏÇÏ ÎÁÂÏÒÁ ÎÅÚÁ×ÉÓÉÍÙÈ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÈ ×ÅÌÉÞÉÎ, ÉÕÖÅ × ÓÏÏÔ×ÅÔÓÔ×ÉÉ Ó ÜÔÉÍÉ ×ÅÌÉÞÉÎÁÍÉ �ÒÏÉÓÈÏÄÉÔ ÄÁÌØÎÅÊÛÅÅ ÒÁÚ-×ÉÔÉÅ �ÒÏ�ÅÓÓÁ. þÅÒÅÚ ÎÅÚÁ×ÉÓÉÍÙÊ ÇÅÏÍÅÔÒÉÞÅÓËÉ ÒÁÓ�ÒÅÄÅÌÅÎÎÙÊÍÏÍÅÎÔ ×ÒÅÍÅÎÉ ÓÌÁÇÁÅÍÙÅ ÚÁÍÅÎÑÀÔÓÑ ÎÁ ×ÅÌÉÞÉÎÙ ÉÚ ÉÓÈÏÄÎÏÇÏ ÎÁ-ÂÏÒÁ É ÔÁË ÄÁÌÅÅ.÷ ÒÁÂÏÔÅ ÉÚÕÞÁÅÔÓÑ �ÒÅÄÅÌØÎÏÅ �Ï×ÅÄÅÎÉÅ ÓÌÏÖÎÏÇÏ �ÕÁÓÓÏÎÏ×ÓËÏÇÏ�ÒÏ�ÅÓÓÁ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ. ðÒÉ �ÏÄÈÏÄÑÝÅÊ ÎÏÒÍÉÒÏ×ËÅ �ÒÅÄÅÌØÎÙÍ�ÒÏ�ÅÓÓÏÍ Ñ×ÌÑÅÔÓÑ ÂÒÏÕÎÏ×ÓËÏÅ Ä×ÉÖÅÎÉÅ Ó �ÅÒÅËÌÀÞÁÀÝÅÊÓÑ ÄÉÓ�Å-ÒÓÉÅÊ.íÏÖÎÏ ÒÁÓÓÍÁÔÒÉ×ÁÔØ É ÂÏÌÅÅ ÓÌÏÖÎÙÅ �ÕÁÓÓÏÎÏ×ÓËÉÅ �ÒÏ�ÅÓÓÙ Ó�ÅÒÅËÌÀÞÅÎÉÑÍÉ, ËÏÇÄÁ ×ÙÂÏÒ ÓÌÁÇÁÅÍÙÈ ÏÓÕÝÅÓÔ×ÌÑÀÔÓÑ ÉÚ ÔÒÅÈ ÉÂÏÌÅÅ ÎÁÂÏÒÏ× ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÈ × ËÁÖÄÏÍ ÎÁÂÏÒÅ ×ÅÌÉÞÉÎ.ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÔÅÌÅÇÒÁÆÎÙÊ �ÒÏ�ÅÓÓ, ÓÌÏÖÎÙÊ �ÕÁÓÓÏÎÏ×ÓËÉÊ �ÒÏ�ÅÓÓ Ó �Å-ÒÅËÌÀÞÅÎÉÑÍÉ, �ÒÅÄÅÌØÎÏÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ.òÁÂÏÔÁ �ÏÄÇÏÔÏ×ÌÅÎÁ �ÒÉ �ÏÄÄÅÒÖËÅ �ÒÏÇÒÁÍÍÙ ðÒÅÚÉÄÉÕÍÁ òáî � 01 \æÕÎ-ÄÁÍÅÎÔÁÌØÎÁÑ ÍÁÔÅÍÁÔÉËÁ É ÅÅ �ÒÉÌÏÖÅÎÉÑ" (ÇÒÁÎÔ PRAS-18-01) É ÞÁÓÔÉÞÎÏ ÇÒÁÎ-ÔÏÍ òææé 16-01-00367 É ÇÒÁÎÔÏÍ óðÂçõ-DFG 6.65.37.2017.54



ðòåäåìøîïå ðï÷åäåîéå ðòïãåóóá 55ïÄÎÁËÏ ÏÂÝÉÊ �ÏÄÈÏÄ Ë ÉÚÕÞÅÎÉÀ �ÒÅÄÅÌØÎÏÇÏ �Ï×ÅÄÅÎÉÑ ÒÁÓ�ÒÅÄÅÌÅ-ÎÉÊ ÓÌÏÖÎÙÈ �ÕÁÓÓÏÎÏ×ÓËÉÈ �ÒÏ�ÅÓÓÏ× Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ, �ÒÅÄÌÏÖÅÎ-ÎÙÊ × ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÅ ÎÅ ÍÅÎÑÅÔÓÑ, ÈÏÔÑ �ÒÉ×ÏÄÉÔ Ë ÚÎÁÞÉÔÅÌØÎÙÍÕÓÌÏÖÎÅÎÉÑÍ.1. óÌÏÖÎÙÊ �ÕÁÓÓÏÎÏ×ÓËÉÊ �ÒÏ�ÅÓÓ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ. ðÒÏ-�ÅÓÓ ðÕÁÓÓÏÎÁ N(t), t > 0, Ó ÉÎÔÅÎÓÉ×ÎÏÓÔØÀ �1 > 0 ÍÏÖÅÔ ÂÙÔØ �ÒÅÄ-ÓÔÁ×ÌÅÎ × ÓÌÅÄÕÀÝÅÍ ×ÉÄÅ:N(t) := max{l : l∑k=1 �k 6 t}1[0;t℄(�1);ÇÄÅ �k, k = 1; 2; : : : , { ÎÅÚÁ×ÉÓÉÍÙÅ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏ ÒÁÓ�ÒÅÄÅÌÅÎÎÙÅ Ó�ÁÒÁÍÅÔÒÏÍ �1 ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ.ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ (Yk(−1); Yk(1)), k = 1; 2; : : : , { ÎÅÚÁ×ÉÓÉÍÙÅ ÓÌÕ-ÞÁÊÎÙÅ ×ÅËÔÏÒÁ. ðÕÓÔØ �ÒÉ ÏÄÉÎÁËÏ×ÙÈ l = 1;−1, ÓÌÕÞÁÊÎÙÅ ×ÅÌÉ-ÞÉÎÙ Yk(l), k = 1; 2; : : : , ÉÍÅÀÔ ÏÄÉÎÁËÏ×ÙÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ. ðÕÓÔØ �j ,j = 1; 2; : : : , { ÎÅÚÁ×ÉÓÉÍÙÅ ÂÅÒÎÕÌÌÉÅ×ÓËÉÅ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ:P(�1 = 1) = 1− p P(�1 = −1) = p:ðÒÅÄ�ÏÌÏÖÉÍ ÔÁËÖÅ, ÞÔÏ ÏÎÉ ÎÅ ÚÁ×ÉÓÑÔ ÏÔ ×ÅÌÉÞÉÎ (Yk(−1); Yk(1)),k = 1; 2; : : : , É ×ÓÅ ÜÔÉ ×ÅÌÉÞÉÎÙ ÎÅ ÚÁ×ÉÓÑÔ ÏÔ �ÒÏ�ÅÓÓÁ ðÕÁÓÓÏÎÁ N(t),t > 0.îÁÓ ÉÎÔÅÒÅÓÕÅÔ �ÒÏ�ÅÓÓBp(t) := t∫0 YN(s)(N(s−)∏j=0 �j) dN(s) = N(t)∑k=1 Yk( k−1∏j=0 �j); t > 0;ËÏÔÏÒÙÊ ÂÕÄÅÍ ÎÁÚÙ×ÁÔØ ÓÌÏÖÎÙÍ �ÕÁÓÓÏÎÏ×ÓËÉÍ �ÒÏ�ÅÓÓÏÍ Ó �ÅÒÅ-ËÌÀÞÅÎÉÑÍÉ.ðÕÓÔØ �0 ÎÅÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ, ËÏÔÏÒÏÊ �ÒÉÄÁÀÔÓÑ ÚÎÁÞÅÎÉÑ 1 ÉÌÉ
−1. ÷ÙÂÏÒ �0 = 1 ÏÚÎÁÞÁÅÔ, ÞÔÏ ÓÕÍÍÉÒÏ×ÁÎÉÅ ÎÁÞÉÎÁÅÔÓÑ Ó ×ÅÌÉÞÉÎÙY1(1), Á �0 = −1 ÏÚÎÁÞÁÅÔ, ÞÔÏ ÓÕÍÍÉÒÏ×ÁÎÉÅ ÎÁÞÉÎÁÅÔÓÑ Ó ×ÅÌÉÞÉÎÙY1(−1).ïÂÏÚÎÁÞÉÍ El ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ �ÒÉ ÕÓÌÏ×ÉÉ �0 = l. äÌÑËÒÁÔËÏÓÔÉ ÂÕÄÅÍ ÉÓ�ÏÌØÚÏ×ÁÔØ ÏÂÏÚÎÁÞÅÎÉÅ E{�; A} := E{�1A}.ðÏÌÏÖÉÍ Tp(t) := N(t)∏j=0 �j :



56 á. î. âïòïäéîüÔÏÔ �ÒÏ�ÅÓÓ ÏÔ×ÅÞÁÅÔ ÚÁ �ÅÒÅËÌÀÞÅÎÉÑ.�ÅÏÒÅÍÁ 1.1. ä×ÕÍÅÒÎÙÊ �ÒÏ�ÅÓÓ~Qp(t) = (Tp(t); x+Bp(t)); ~Qp(0) = (�0; x);Ñ×ÌÑÅÔÓÑ ÏÄÎÏÒÏÄÎÙÍ ÍÁÒËÏ×ÓËÉÍ �ÒÏ�ÅÓÓÏÍ. ðÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁ-ÓÁ �Ï ×ÒÅÍÅÎÉ ÏÔ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ ÆÕÎË�ÉÉ �ÅÒÅÈÏÄÎÏÊ ×ÅÒÏÑÔ-ÎÏÓÔÉ ÜÔÏÇÏ �ÒÏ�ÅÓÓÁ ÉÍÅÅÔ ×ÉÄ� ∞∫0 e−�tE{ exp(i�Tp(t) + i�Bp(t))∣∣ ~Qp(0) = (l; x)} dt (1.1)= �ei�x((�+ �1(1− f
−l(�)(1 − p)))eil� + �1pfl(�)e−il�)(�+ �1(1 − f1(�)(1 − p)))(� + �1(1 − f

−1(�)(1 − p)))− �21p2f1(�)f−1(�) ;ÇÄÅ � ∈ R, � ∈ R, fl(�) := Eei�Y1(l), l = 1;−1.äÏËÁÚÁÔÅÌØÓÔ×Ï. íÁÒËÏ×ÏÓÔØ �ÒÏ�ÅÓÓÁ ~Qp(t), t > 0, ÂÕÄÅÔ ÕÓÔÁÎÏ-×ÌÅÎÁ × ÄÁÌØÎÅÊÛÅÍ, Á ÓÎÁÞÁÌÁ ÍÙ ÒÁÓÓÍÏÔÒÉÍ ËÁË ÕÓÔÒÏÅÎÙ ÅÇÏ �Å-ÒÅÈÏÄÎÙÅ ×ÅÒÏÑÔÎÏÓÔÉ.÷ ÓÉÌÕ ÁÄÄÉÔÉ×ÎÏÓÔÉ ×ÔÏÒÏÊ ËÏÏÒÄÉÎÁÔÙ �ÒÏ�ÅÓÓÁ, ÎÁÞÁÌØÎÏÅ ÚÎÁ-ÞÅÎÉÅ x �ÒÏ�ÅÓÓÁ ~Qp(t) ÕÞÁÓÔ×ÕÅÔ × (1.1) × ×ÉÄÅ ÍÎÏÖÉÔÅÌÑ ei�x, �Ï-ÜÔÏÍÕ ÚÎÁÞÅÎÉÅ x ÍÏÖÎÏ �ÏÌÁÇÁÔØ ÒÁ×ÎÙÍ ÎÕÌÀ.ðÒÉÍÅÎÑÑ ÔÅÏÒÅÍÕ æÕÂÉÎÉ, ÌÅ×ÕÀ ÞÁÓÔØ (1.1) �ÒÉ x = 0 ÍÏÖÎÏ�ÒÅÄÓÔÁ×ÉÔØ ×ÙÒÁÖÅÎÉÅÍ El exp(i(~; ~Qp(�))), ÇÄÅ ~ := (�; �) ∈ R2, Á �{ ÎÅ ÚÁ×ÉÓÑÝÉÊ ÏÔ ÒÁÓÓÍÏÔÒÅÎÎÙÈ ×ÙÛÅ �ÒÏ�ÅÓÓÏ× ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÒÁÓ�ÒÅÄÅÌÅÎÎÙÊ Ó �ÁÒÁÍÅÔÒÏÍ � > 0 ÓÌÕÞÁÊÎÙÊ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ.ðÕÓÔØIl := Il(�; �; �; �1; p) := El exp(i�Tp(�) + i�Bp(�)); l = 1;−1; (1.2)ÇÄÅ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÁÑ ÆÕÎË�ÉÑ ÂÅÒÅÔÓÑ �ÒÉ ÕÓÌÏ×ÉÉ �0 = l.ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚ � ÓÌÕÞÁÊÎÕÀ ×ÅÌÉÞÉÎÕ, ÒÁ×ÎÕÀ ËÏÌÉÞÅÓÔ×Õ ×ÅÌÉ-ÞÉÎ �j , j = 1; 2; : : : , �ÒÉÎÑ×ÛÉÈ ÚÎÁÞÅÎÉÅ 1 ÄÏ �ÅÒ×ÏÇÏ �ÏÑ×ÌÅÎÉÑ −1.üÔÁ ×ÅÌÉÞÉÎÁ ÉÍÅÅÔ ÇÅÏÍÅÔÒÉÞÅÓËÏÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ:P(� = m) = (1− p)mp; m = 0; 1; : : : ;É P(� > v) = (1− p)v; v = 0; 1; : : : :òÁÓÓÍÏÔÒÉÍ ÄÌÑ Ï�ÒÅÄÅÌÅÎÎÏÓÔÉ ÎÁÞÁÌØÎÏÅ ÚÎÁÞÅÎÉÅ �0 = 1. ðÏÓËÏÌØ-ËÕ ��+1 = −1, ÔÏ



ðòåäåìøîïå ðï÷åäåîéå ðòïãåóóá 57I1 = E1{ exp(i�+ i� N(�)∑k=1 Yk(1));N(�) 6 �} +E{ exp(i� �+1∑k=1Yk(1))
×exp(

− i� N(�)∏j=�+2�j + i� N(�)∑k=�+2 Yk(− k−1∏j=�+2�j)); � < N(�)}=: L1 + L2:úÄÅÓØ É ÄÁÌÅÅ �ÏÌÁÇÁÅÍ �ÒÏÉÚ×ÅÄÅÎÉÅ ÒÁ×ÎÙÍ 1, ËÏÇÄÁ ×ÅÒÈÎÉÊ ÉÎÄÅËÓÍÅÎØÛÅ ÎÉÖÎÅÇÏ. ðÏÓËÏÌØËÕ �ÒÉ |s| 6 1EsN(�) = E ∞∑k=0 sk (�1�)kk! e−�1� = Ee�1(s−1)� = ��+ �1(1 − s) ;ÔÏ L1 = ei�E{(f1(�) (1− p))N(�)} = �ei��+ �1(1− f1(�)(1 − p)) :äÌÑ L2 �ÏÌÕÞÁÅÍL2 = ∞∑m=0E{1{�=m} exp(i�m+1∑k=1 Yk(1))}E{ exp(
− i� N(�)∏k=m+2�k)

× exp(i� N(�)∑k=m+2 Yk(− k−1∏j=m+2�j))1{m<N(�)}}= ∞∑m=0(1− p)mpfm+11 (�)E{ exp(
− i�N(�)−m−1∏k=1 �k+m+1)

× exp(i� N(�)−m−1∑k=1 Yk+m+1(− k−1∏j=1 �j+m+1))1{m<N(�)}}= p ∞∑m=0(1− p)mfm+11 (�)E−1{ exp(i�N(�)−m−1∏k=0 �k)
× exp(i� N(�)−m−1∑k=1 Yk( k−1∏j=0 �j))1{m<N(�)}}:éÎÄÅËÓ −1 Õ ÍÁÔÅÍÁÔÉÞÅÓËÏÇÏ ÏÖÉÄÁÎÉÑ ÏÚÎÁÞÁÅÔ, ÞÔÏ ×Ù�ÏÌÎÑÅÔ-ÓÑ ÕÓÌÏ×ÉÅ �0 = −1. ÷ �ÏÓÌÅÄÎÅÍ ÒÁ×ÅÎÓÔ×Å ÉÓ�ÏÌØÚÏ×ÁÌÁÓØ ÔÅÏÒÅÍÁæÕÂÉÎÉ É ÔÏÔ ÆÁËÔ, ÞÔÏ �ÒÉ ÌÀÂÏÍ ÆÉËÓÉÒÏ×ÁÎÎÏÍ m ÓÌÕÞÁÊÎÙÅ



58 á. î. âïòïäéî�ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ �j , j = 1; 2; : : : , É �j+m, j = 1; 2; : : : , ÏÄÉÎÁËÏ×ÏÒÁÓ�ÒÅÄÅÌÅÎÙ, Á ÔÁËÖÅ, ÞÔÏ ÄÌÑ �ÒÏÉÚ×ÏÌØÎÏÊ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ lk,k = 1; 2; : : : , ÓÏÓÔÁ×ÌÅÎÎÏÊ ÉÚ −1 É 1, ÓÌÕÞÁÊÎÙÅ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉYj(lj), j = 1; 2; : : : , É Yj+m(lj), j = 1; 2; : : : , ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÙ.ðÏÓËÏÌØËÕP(N(�) = k) = � ∞∫0 e−�t (�1t)kk! e−�1t dt= ��k1k!(�+ �1)k+1 ∞∫0 uke−u du = ��+ �1 ( �1�+ �1 )k; k = 0; 1; 2 : : : ;ÔÏE−1{ exp(i�N(�)−m−1∏k=0 �k) exp(i� N(�)−m−1∑k=1 Yk( k−1∏j=0 �j))1{m<N(�)}}= ∞∑v=m+1E−1{exp(i� v−m−1∏k=0 �k) exp(i� v−m−1∑k=1 Yk( k−1∏j=0 �j))} ��v1(�+ �1)v+1= ( �1�+ �1 )m+1E−1{ exp(i�N(�)∏k=0 �k) exp(i� N(�)∑k=1 Yk( k−1∏j=0 �j))}= ( �1�+ �1 )m+1I−1:îÁ�ÏÍÎÉÍ, ÞÔÏ I−1 Ï�ÒÅÄÅÌÅÎÏ × (1.2).÷ ÒÅÚÕÌØÔÁÔÅ ÉÍÅÅÍI1 = �ei��+ �1(1− f1(�)(1 − p)) + p ∞∑m=0(1− p)mfm+11 (�)( �1�+ �1 )m+1I−1= �ei��+ �1(1− f1(�)(1 − p)) + p�1f1(�)�+ �1(1− f1(�)(1 − p)) I−1:÷Ù�ÏÌÎÑÑ ÁÎÁÌÏÇÉÞÎÙÅ ×ÙÞÉÓÌÅÎÉÑ �ÒÉ ÎÁÞÁÌØÎÏÍ ÕÓÌÏ×ÉÉ �0 = −1,�ÏÌÕÞÉÍI−1 = �e−i��+ �1(1− f
−1(�)(1 − p)) + p�1f−1(�)�+ �1(1− f

−1(�)(1 − p)) I1:÷ÙÒÁÖÁÑ ÉÚ ÜÔÉÈ ÒÁ×ÅÎÓÔ× I1, ÎÁÈÏÄÉÍI1(�; �; �; �1; p) = ��+ �1(1 − f1(�)(1 − p)){ei� + �1e−i�pf1(�)�+ �1(1 − f
−1(�)(1 − p))}



ðòåäåìøîïå ðï÷åäåîéå ðòïãåóóá 59+ �21p2f1(�)f−1(�)(�+ �1(1− f1(�)(1 − p)))(� + �1(1− f
−1(�)(1 − p))) I1:ïÔÓÀÄÁ ×Ù×ÏÄÉÍI1 = �(� + �1(1− f

−1(�)(1 − p)))ei� + ��1pf1(�)e−i�(�+ �1(1 − f1(�)(1 − p)))(� + �1(1 − f
−1(�)(1 − p))) − �21p2f1(�)f−1(�) :(1.3)áÎÁÌÏÇÉÞÎÏ �ÏÌÕÞÁÅÍI−1 = �(� + �1(1− f1(�)(1 − p)))e−i� + ��1pf−1(�)ei�(�+ �1(1 − f1(�)(1 − p)))(� + �1(1− f
−1(�)(1 − p))) − �21p2f1(�)f−1(�) :(1.4)üÔÏ ÄÏËÁÚÙ×ÁÅÔ (1.1).îÁÍ �ÏÎÁÄÏÂÑÔÓÑ ÅÝÅ ÄÏ�ÏÌÎÉÔÅÌØÎÙÅ ×ÙÒÁÖÅÎÉÑ, ËÏÔÏÒÙÅ ÓÌÅÄÕ-ÀÔ ÉÚ (1.1). ðÏÌÏÖÉÍ �ÒÉ l = 1;−1 É r = 1;−1Il;r := Il;r(�; �; �1; p) := El{ei�Bp(�);N(�)∏j=0 �j = r}: (1.5)�ÏÇÄÁ ÉÚ (1.1) ×Ù×ÏÄÉÍ, ÞÔÏIl;l = �(�+ �1(1− f

−l(�)(1 − p)))(� + �1(1− f1(�)(1 − p)))(� + �1(1− f
−1(�)(1 − p))) − �21p2f1(�)f−1(�) ;(1.6)Il;−l = ��1pfl(�)(� + �1(1− f1(�)(1 − p)))(� + �1(1− f

−1(�)(1 − p))) − �21p2f1(�)f−1(�) :(1.7)ðÅÒÅÊÄÅÍ Ë ÄÏËÁÚÁÔÅÌØÓÔ×Õ ÍÁÒËÏ×ÏÓÔÉ �ÒÏ�ÅÓÓÁ ~Qp(t). òÁÓÓÍÏÔÒÉÍ�ÒÏÉÚ×ÏÌØÎÙÊ ÎÁÂÏÒ ×ÅËÔÏÒÏ× ~v ∈ R2, v = 1; 2; : : : ; k, É ×ÅËÔÏÒ ~ =(�; �) ∈ R2. ÷ ÓÉÌÕ �ÒÅÄÌÏÖÅÎÉÊ 6.3 É 6.4 ÇÌ. I ÉÚ [1℄ ÎÁÍ ÄÏÓÔÁÔÏÞÎÏÄÏËÁÚÁÔØ, ÞÔÏ ÄÌÑ �ÒÏÉÚ×ÏÌØÎÙÈ 0 < s1 < s2 < · · · < sk = s < t, x ∈ RÉ l = 1;−1 ×Ù�ÏÌÎÑÅÔÓÑ ÓÌÅÄÕÀÝÅÅ ÒÁ×ÅÎÓÔ×ÏL(k;~) := E{ exp(i k∑v=1(~v ; ~Qp(sv)) + i(~; ~Qp(t)))∣∣∣~Qp(s) = (l; x)} (1.8)= E{exp(i k∑v=1(~v ; ~Qp(sv)))∣∣∣~Qp(s) = (l; x)}E{ei(~; ~Qp(t))∣∣∣~Qp(s) = (l; x)}:üÔÏ ÒÁ×ÅÎÓÔ×Ï ËÁË ÒÁÚ É ÈÁÒÁËÔÅÒÉÚÕÅÔ ÍÁÒËÏ×ÓËÏÅ Ó×ÏÊÓÔ×Ï, ÓÏÓÔÏ-ÑÝÅÅ × ÔÏÍ, ÞÔÏ �ÒÉ ÆÉËÓÉÒÏ×ÁÎÎÏÍ ÚÎÁÞÅÎÉÉ �ÒÏ�ÅÓÓÁ × ÎÁÓÔÏÑÝÉÊ



60 á. î. âïòïäéîÍÏÍÅÎÔ ×ÒÅÍÅÎÉ (ÍÏÍÅÎÔ s) �ÒÏÛÌÏÅ �ÒÏ�ÅÓÓÁ ÄÏ ÜÔÏÇÏ ÍÏÍÅÎÔÁ ÎÅÚÁ×ÉÓÉÔ ÏÔ ÚÎÁÞÅÎÉÑ × ÌÀÂÏÊ ÂÕÄÕÝÉÊ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ (ÍÏÍÅÎÔ t).òÁ×ÅÎÓÔ×Ï (1.8) ÍÏÖÎÏ �ÅÒÅ�ÉÓÁÔØ × ×ÉÄÅL(k;~) = L(k;~0)L(0; ~); (1.9)ÇÄÅ ~0 = (0; 0) { ×ÅËÔÏÒ Ó ÎÕÌÅ×ÙÍÉ ËÏÏÒÄÉÎÁÔÁÍÉ. éÍÅÅÍL(k;~) = ei�x ∞∑m=0 ∞∑n=0E{1{N(s)=m}1{N(t)−N(s)=n} exp(i k∑v=1(~v ; ~Qp(sv)))
× exp(i�l m+n∏j=m+1�j) exp(i� m+n∑k=m+1Yk(l k−1∏j=m+1�j))∣∣∣∣~Qp(s) = (l; x)}= ei�x ∞∑m=0E{1{N(s)=m} exp(i k∑v=1(~v; ~Qp(sv)))∣∣∣~Qp(s) = (l; x)}
×E{ exp(i�lN(t)−N(s)∏j=1 �j) exp(i� N(t)−N(s)∑k=1 Yk(l k−1∏j=1 �j))}:÷ �ÏÓÌÅÄÎÅÍ ÒÁ×ÅÎÓÔ×Å ÉÓ�ÏÌØÚÏ×ÁÌÁÓØ ÔÅÏÒÅÍÁ æÕÂÉÎÉ, ÔÏÔ ÆÁËÔ,ÞÔÏ �ÒÉÒÁÝÅÎÉÅ N(t) − N(s) ÎÅ ÚÁ×ÉÓÉÔ ÏÔ �ÒÏ�ÅÓÓÁ ~Qp(v), v ∈ [0; s℄,Á ÔÁËÖÅ ×ÙÛÅ�ÒÉ×ÅÄÅÎÎÙÊ ÆÁËÔ, ÞÔÏ ÌÀÂÏÊ ÆÉËÓÉÒÏ×ÁÎÎÙÊ ÓÄ×ÉÇ mÕ ÉÎÄÅËÓÏ× ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÈ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÅÊ ×ÅÌÉÞÉÎ ÎÅ ÍÅÎÑÅÔÉÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ.ïÂÏÚÎÁÞÉÍ �ÒÉ x = 0�l(t;~) := El exp(i(~; ~Qp(t))):÷ ÓÉÌÕ (1.2) �l(t;~) = L−1� (�−1Il(�; �; �; �1; p));ÇÄÅ L−1� { Ï�ÅÒÁÔÏÒ ÏÂÒÁÔÎÏÇÏ �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ ìÁ�ÌÁÓÁ �Ï �.�ÏÇÄÁ ÉÍÅÅÍ ÓÌÅÄÕÀÝÅÅ ÒÁ×ÅÎÓÔ×ÏL(k;~) = L(k;~0)ei�x�l(t− s;~): (1.10)ðÏÓËÏÌØËÕ L(0;~0) = 1, ÔÏ (1.10) ×ÌÅÞÅÔ, ÞÔÏ L(0; ~) = ei�x�l(t− s;~), É,ÓÌÅÄÏ×ÁÔÅÌØÎÏ, ×Ù�ÏÌÎÑÅÔÓÑ (1.9). ïÔÓÀÄÁ ×ÙÔÅËÁÅÔ ÍÁÒËÏ×ÏÓÔØ �ÒÏ-�ÅÓÓÁ ~Qp(t), Á �ÏÓËÏÌØËÕ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÁÑ ÆÕÎË�ÉÑ L(0; ~) �ÅÒÅ-ÈÏÄÎÏÊ ×ÅÒÏÑÔÎÏÓÔÉ ÚÁ×ÉÓÉÔ ÔÏÌØËÏ ÏÔ ÒÁÚÎÏÓÔÉ t−s, ÔÏ ÜÔÏÔ �ÒÏ�ÅÓÓÑ×ÌÑÅÔÓÑ ÏÄÎÏÒÏÄÎÙÍ. �ÅÏÒÅÍÁ ÄÏËÁÚÁÎÁ. �



ðòåäåìøîïå ðï÷åäåîéå ðòïãåóóá 612. ðÒÅÄÅÌØÎÏÅ �Ï×ÅÄÅÎÉÅ ÓÌÏÖÎÏÇÏ �ÕÁÓÓÏÎÏ×ÓËÏÇÏ �ÒÏ�ÅÓÓÁÓ �ÅÒÅËÌÀÞÅÎÉÑÍÉ. òÁÓÓÍÏÔÒÉÍ �ÒÅÄÅÌØÎÏÅ �Ï×ÅÄÅÎÉÅ �ÒÉ a → ∞�ÒÏ�ÅÓÓÁ ~Za(t) := (T 1a (at); x+ 1
√aB 1a (at)); t > 0:ðÒÉ ÍÁÌÏÊ ×ÅÒÏÑÔÎÏÓÔÉ �ÅÒÅËÌÀÞÅÎÉÊ 1=a, ÍÙ × a ÒÁÚ Õ×ÅÌÉÞÉ×ÁÅÍ×ÒÅÍÑ, �ÒÉ ËÏÔÏÒÏÍ ÒÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ �ÒÏ�ÅÓÓ É × √a ÕÍÅÎØÛÁÅÍ ÚÎÁ-ÞÅÎÉÑ ÓÌÏÖÎÏÇÏ �ÕÁÓÓÏÎÏ×ÓËÏÇÏ �ÒÏ�ÅÓÓÁ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ.÷ ËÁÞÅÓÔ×Å �ÒÅÄÅÌØÎÏÇÏ �ÒÏ�ÅÓÓÁ ×ÙÓÔÕ�ÁÅÔ �ÒÏ�ÅÓÓ~Vl(t) := (l(−1)N(t); Sl(t)); t > 0; l = −1; 1;ÇÄÅ Sl(t) := x+√�1 t∫0 �l(−1)N(s) dW (s); t > 0: (2.1){ �ÒÏ�ÅÓÓ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ Ó �ÅÒÅËÌÀÞÁÀÝÅÊÓÑ ÄÉÓ�ÅÒÓÉÅÊ.�ÅÏÒÅÍÁ 2.1. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ EY1(l) = 0 É EY 21 (l) = �2l , l = −1; 1.�ÏÇÄÁ, × �ÒÅÄ�ÏÌÏÖÅÎÉÉ ÞÔÏ �0 = l, ËÏÎÅÞÎÏÍÅÒÎÙÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ�ÒÏ�ÅÓÓÁ ~Za(t), t > 0, ÓÈÏÄÑÔÓÑ �ÒÉ a→ ∞ Ë ËÏÎÅÞÎÏÍÅÒÎÙÍ ÒÁÓ�ÒÅ-ÄÅÌÅÎÉÑÍ �ÒÏ�ÅÓÓÁ ~Vl(t).äÏËÁÚÁÔÅÌØÓÔ×Ï. òÁÓÓÍÏÔÒÉÍ ÓÎÁÞÁÌÁ �ÒÅÄÅÌØÎÏÅ �Ï×ÅÄÅÎÉÅ ×ÅÌÉ-ÞÉÎ ~Za(�) := (T 1a (a�); x + 1

√aB 1a (a�)); �ÒÉ a→∞:ðÏÓËÏÌØËÕ ÎÁÞÁÌØÎÏÅ ÚÎÁÞÅÎÉÅ x ×ÔÏÒÏÊ ËÏÍ�ÏÎÅÎÔÙ ÜÔÏÇÏ ×ÅËÔÏÒÁÁÄÄÉÔÉ×ÎÏ ×ÈÏÄÉÔ × ×ÙÒÁÖÅÎÉÅ, ÔÏ ÍÏÖÎÏ ÒÁÓÓÍÁÔÒÉ×ÁÔØ �ÒÅÄÅÌØÎÏÅ�Ï×ÅÄÅÎÉÅ ÌÉÛØ �ÒÉ x = 0. äÌÑ ÓÈÏÄÉÍÏÓÔÉ ÓÏ×ÍÅÓÔÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊÄ×ÕÍÅÒÎÙÈ ×ÅËÔÏÒÏ× ÄÏÓÔÁÔÏÞÎÏ ÉÚÕÞÉÔØ �ÒÅÄÅÌØÎÏÅ �Ï×ÅÄÅÎÉÅ �ÒÉa→∞ ÉÈ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÉÈ ÆÕÎË�ÉÊ:E exp (i(~; ~Za(�))) = Il(�; �=√a; a�1; 1=a); ~ = (�; �):éÓ�ÏÌØÚÕÑ ÁÓÉÍ�ÔÏÔÉÞÅÓËÏÅ ÒÁÚÌÏÖÅÎÉÅ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ ÆÕÎË�ÉÉfl(�), �ÒÉ ÍÁÌÙÈ �, ÉÍÅÅÍa�1(1− fl(�=√a)(1− 1a)) = a�1(1− (1− �2�2l2a + o( 1a))(1− 1a))= �1 + �1�2�2l =2 + o(1):�ÏÇÄÁ × ÓÏÏÔÎÏÛÅÎÉÑÈ (1.3){(1.7) ÍÏÖÎÏ �ÅÒÅÊÔÉ Ë �ÒÅÄÅÌÕ. ïÂÏÚÎÁ-ÞÉÍ



62 á. î. âïòïäéîJl(�; �; �; �1) := lima→∞
Il(�; �; �=√a; a�1; 1=a): (2.2)É Jl;r(�; �; �1) := lima→∞
Il;r(�; �=√a; a�1; 1=a): (2.3)÷ ÒÅÚÕÌØÔÁÔÅ, �ÒÉ l = 1;−1 �ÏÌÕÞÉÍ ÓÏÏÔÎÏÛÅÎÉÑJl(�; �; �; �1) = �(�+ �1 + �1�2�2

−l=2)eil� + ��1e−il�(� + �1 + �1�2�21=2)(� + �1 + �1�2�2
−1=2) − �21 : (2.4)Jl;l(�; �; �1) = �(�+ �1 + �1�2�2

−l=2)(� + �1 + �1�2�21=2)(� + �1 + �1�2�2
−1=2) − �21 : (2.5)É Jl:−l(�; �; �1) = ��1(�+ �1 + �1�2�21=2)(� + �1 + �1�2�2
−1=2) − �21 : (2.6)úÎÁÍÅÎÁÔÅÌØ × ÜÔÉÈ ÆÏÒÍÕÌÁÈ �ÒÅÏÂÒÁÚÕÅÔÓÑ Ë ×ÉÄÕ�2 + 2�(�1 + �1�2(�21 + �2−1)=4)+ �21�2(�21 + �2−1)=2 + �21�4�21�2−1=4:óÒÁ×ÎÉ×ÁÑ ÔÅ�ÅÒØ ×ÙÒÁÖÅÎÉÅ (2.4) Ó ÆÏÒÍÕÌÏÊ (2.21) ÒÁÂÏÔÙ [2℄, É ÉÓ-�ÏÌØÚÕÑ (2.17) ÉÚ [2℄, Á ÔÁËÖÅ ÓÏÏÔ×ÅÔÓÔ×ÉÅ �l ←→ √�1�l=2, ÍÙ ×ÉÄÉÍ,ÞÔÏ ÆÕÎË�ÉÑ Jl(�; �; �; �1) Ñ×ÌÑÅÔÓÑ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅÍ æÕÒØÅ ÓÌÕÞÁÊ-ÎÏÇÏ ×ÅËÔÏÒÁ ~Vl(�). �ÁËÉÍ ÏÂÒÁÚÏÍ, �ÒÉ x = 0 ÉÍÅÅÍJl(�; �; �; �1) = E exp (i�l(−1)N(�) + i�Sl(�));É, ÁÎÁÌÏÇÉÞÎÏ,Jl;r(�; �; �1) = E{ exp (i�Sl(�)); l(−1)N(�) = r}:ðÒÉÍÅÎÑÑ ÆÏÒÍÕÌÕ ÏÂÒÁÝÅÎÉÑ �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ ìÁ�ÌÁÓÁ �Ï �, ÉÚ(2.2) ×Ù×ÏÄÉÍ, ÞÔÏ �ÒÉ a→∞El exp(�T 1a (at) + �

√aB 1a (at))→ E exp (i�l(−1)N(t) + i�Sl(t)):üÔÏ ×ÌÅÞÅÔ ÓÈÏÄÉÍÏÓÔØ �ÅÒÅÈÏÄÎÙÈ ×ÅÒÏÑÔÎÏÓÔÅÊ ÍÁÒËÏ×ÓËÏÇÏ �ÒÏ�ÅÓ-ÓÁ (T 1a (at); x + 1
√aB 1a (at)) Ë �ÅÒÅÈÏÄÎÙÍ ×ÅÒÏÑÔÎÏÓÔÑÍ ÍÁÒËÏ×ÓËÏÇÏ�ÒÏ�ÅÓÓÁ (l(−1)N(t); x+ Sl(t)), t > 0, l = −1; 1.óÌÅÄÕÀÝÉÅ ÒÁÓÓÕÖÄÅÎÉÑ, �Ï ÓÕÔÉ ÄÅÌÁ, ÕÓÔÁÎÁ×ÌÉ×ÁÀÔ ÓÈÏÄÉÍÏÓÔØËÏÎÅÞÎÏÍÅÒÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÏÇÏ �ÒÏ�ÅÓÓÁ Ë ËÏÎÅÞ-ÎÏÍÅÒÎÙÍ ÒÁÓ�ÒÅÄÅÌÅÎÉÑÍ �ÒÅÄÅÌØÎÏÇÏ, ÏÓÎÏ×Ù×ÁÑÓØ ÎÁ ÓÈÏÄÉÍÏÓÔÉ�ÅÒÅÈÏÄÎÙÈ ×ÅÒÏÑÔÎÏÓÔÅÊ.



ðòåäåìøîïå ðï÷åäåîéå ðòïãåóóá 63îÅ ÕÍÁÌÑÑ ÏÂÝÎÏÓÔÉ ÍÏÖÎÏ ÒÁÓÓÍÏÔÒÅÔØ ÓÌÕÞÁÊ �0 = 1 É Bp(0) = 0.äÌÑ �ÒÏÉÚ×ÏÌØÎÙÈ 0 < s1 < · · · < sk−1 = s < sk = t, É r = 1;−1,ÒÁÓÓÍÏÔÒÉÍ ÓÌÅÄÕÀÝÅÅ ×ÙÒÁÖÅÎÉÅ:Lr(k;~sk; ~�k; �1; p) := E1{ exp(i k∑v=1(~v; ~Qp(sv)));N(sk)∏j=1 �j = r};ÇÄÅ ~sk := (s1; : : : ; sk), ~�k := (�1; : : : ; �k) É ~v := (�v ; �v). éÍÅÅÍLr(k;~sk; ~�k; �1; p)= ∑l=−1;1∫R E1{exp(i k∑v=1(~v ; ~Qp(sv)));N(s)∏j=1�j = l; Bp(s) ∈ dx;N(t)∏j=1�j=r}= ∑l=−1;1 ∫RE1{ exp(i k−1∑v=1(~v ; ~Qp(sv)) + i�kx);N(s)∏j=1 �j = l; Bp(s) ∈ dx}

× ei�krE{ exp(i�k N(t)−N(s)∑m=1 Ym(lm−1∏j=1 �j)); lN(t)−N(s)∏j=1 �j = r}= ei�kr ∑l=−1;1Ll(k;~sk−1; ~�?k−1; �1; p) �l;r(t− s; �k; �1; p): (2.7)úÄÅÓØ ~�?k−1 = (�1; : : : ; �k−2; �k−1 + �k), É�l;r(t; �; �1; p)) := El{ei�Bp(t));N(t)∏j=0 �j = r}:÷ ÓÉÌÕ (1.5) �l;r(t; �; �1; p)) = L−1� (�−1Il;r(�; �; �1; p)): (2.8)íÙ ÈÏÔÉÍ ÄÌÑ ÌÀÂÏÇÏ �ÅÌÏÇÏ k ÄÏËÁÚÁÔØ �ÒÉ a→∞ ÓÈÏÄÉÍÏÓÔØE1 exp(i k∑v=1 (�vT 1a (asv) + �v
√aB 1a (asv)))→ E exp(i k∑v=1 (~v; ~V1(sv)));ÞÔÏ ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ ÓÈÏÄÉÍÏÓÔÉ ËÏÎÅÞÎÏÍÅÒÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ. ÷ ÓÉ-



64 á. î. âïòïäéîÌÕ �ÒÉÎÑÔÙÈ ÏÂÏÚÎÁÞÅÎÉÊ, ÄÌÑ ÜÔÏÇÏ ÎÁÍ ÄÏÓÔÁÔÏÞÎÏ �ÒÉ r = −1; 1ÄÏËÁÚÁÔØ ÓÈÏÄÉÍÏÓÔØLr(k; a~sk; ~�k=√a; �1; 1=a)→ E{ exp(i k∑v=1 (~v; ~V1(sv))); (−1)N(sk) = r}:(2.9)äÏËÁÖÅÍ ÜÔÏ �Ï ÉÎÄÕË�ÉÉ. ðÒÉ k = 1Lr(1; a~s1; �1=√a; �1; 1=a) = �1;r(as1; �1=√a; �1; 1=a)):�ÏÇÄÁ ÉÚ (2.3) É (2.8) ×ÙÔÅËÁÅÔ, ÞÔÏ �ÒÉ a→∞�l;r(as1; �1=√a; �1; 1=a)) = L−1� (�−1Il;r(�; �=√a; a�1; 1=a))
→ L−1� (�−1Jl;r(�; �; �1)) = E{ei�Sl(t); l(−1)N(t) = r}: (2.10)ðÒÅÄ�ÏÌÏÖÉÍ ÔÅ�ÅÒØ, ÞÔÏ ÓÈÏÄÉÍÏÓÔØ (2.9) ÉÍÅÅÔ ÍÅÓÔÏ �ÒÉ k−1 ÉÄÏËÁÖÅÍ ÅÅ �ÒÉ k. éÚ ÓÄÅÌÁÎÎÏÇÏ �ÒÅÄ�ÏÌÏÖÅÎÉÑ É ÆÏÒÍÕÌ (2.7), (2.10)ÓÌÅÄÕÅÔ, ÞÔÏLr(k; a~sk; ~�k=√a; �1; 1=a)
→ ei�kr ∑l=−1;1E{ exp(i k−1∑v=1 (~v ; ~V1(sv))); (−1)N(sk−1) = l}
×E{ei�kSl(t−s); l(−1)N(t−s) = r} =: L;ÇÄÅ ~v = (�v ; �v), v = 1; : : : ; k− 2, É ~k−1 = (�k−1; �k−1+�k). õÂÅÄÉÍÓÑÔÅ�ÅÒØ, ÞÔÏ L ÓÏ×�ÁÄÁÅÔ Ó ×ÙÒÁÖÅÎÉÅÍ, ÓÔÏÑÝÉÍ × �ÒÁ×ÏÊ ÞÁÓÔÉ (2.9).�ÅÍ ÓÁÍÙÍ (2.9) ÂÕÄÅÔ ÄÏËÁÚÁÎÏ �Ï ÉÎÄÕË�ÉÉ.íÙ �ÒÅÏÂÒÁÚÕÅÍ �ÒÁ×ÕÀ ÞÁÓÔØ (2.9) × ×ÙÒÁÖÅÎÉÅ ÄÌÑ L. òÁÓÓÍÏ-ÔÒÉÍ �ÒÏ�ÅÓÓ Ï�ÒÅÄÅÌÅÎÎÙÊ × (2.1). ëÁË É ÒÁÎÅÅ �ÏÌÁÇÁÅÍ S1(0) = 0.ðÒÉ s < t ÎÁ ÍÎÏÖÅÓÔ×Å {(−1)N(s) = l} Ó�ÒÁ×ÅÄÌÉ×Ï ÓÌÅÄÕÀÝÅÅ �ÒÅÄ-ÓÔÁ×ÌÅÎÉÅS1(t) := S1(s) +√�1 t−s∫0 �l(−1)Ñ(v) dW̃ (v); t > 0; (2.11)ÇÄÅ Ñ(v) := N(v+ s)−N(s), W̃ (v) =W (v+ s)−W (s). ÷ÁÖÎÏ, ÞÔÏ �ÒÉÆÉËÓÉÒÏ×ÁÎÎÏÍ s �ÒÏ�ÅÓÓÙ Ñ(v) É W̃ (v), v > 0, ÒÁÓ�ÒÅÄÅÌÅÎÙ ÔÁË ÖÅËÁË ÉÓÈÏÄÎÙÅ �ÒÏ�ÅÓÓÙ ðÕÁÓÓÏÎÁ É ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ, É, ËÒÏÍÅÔÏÇÏ, ÏÎÉ ÎÅ ÚÁ×ÉÓÑÔ ÏÔ �ÒÏ�ÅÓÓÁ ~V1(q), 0 6 q 6 s.



ðòåäåìøîïå ðï÷åäåîéå ðòïãåóóá 65�ÏÇÄÁ × ÓÉÌÕ (2.11) ÄÌÑ 0 < s1 < · · · < sk−1 = s < sk = t ÉÍÅÅÍE{ exp(i k∑v=1(~v; ~V1(sv))); (−1)N(t) = r}= ∑l=−1;1 ∫R E{ei k∑v=1 (~v;~V1(sv)); (−1)N(s) = l; S1(s) ∈ dx; (−1)N(t) = r}= ei�kr ∑l=−1;1 ∫R E{ei k−1∑v=1 (~v;~V1(sv))+i�kx; (−1)N(s) = l; S1(s) ∈ dx}

×E{ exp(i�k√�1 t−s∫0 �l(−1)Ñ(v) dW̃ (v)); l(−1)Ñ(t−s) = r}:ñÓÎÏ, ÞÔÏ �ÏÌÕÞÅÎÎÏÅ × �ÒÁ×ÏÊ ÞÁÓÔÉ ×ÙÒÁÖÅÎÉÅ ÓÏ×�ÁÄÁÅÔ Ó L. �ÅÏ-ÒÅÍÁ ÄÏËÁÚÁÎÁ. �òÁÓÓÍÏÔÒÉÍ �ÒÏ�ÅÓÓ La(t) := 1
√aB 1a (at), t ∈ [0; T ℄, ËÏÔÏÒÙÊ Ñ×ÌÑÅÔ-ÓÑ ×ÔÏÒÏÊ ËÏÍ�ÏÎÅÎÔÏÊ Ä×ÕÍÅÒÎÏÇÏ �ÒÏ�ÅÓÓÁ ~Za(t) ÎÁ ÉÎÔÅÒ×ÁÌÅ [0; T ℄.îÁÒÑÄÕ ÓÏ ÓÈÏÄÉÍÏÓÔØÀ ËÏÎÅÞÎÏÍÅÒÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ �ÒÏ�ÅÓÓÁ La(t),t ∈ [0; T ℄, ÞÔÏ ÓÌÅÄÕÅÔ ÉÚ ÔÅÏÒÅÍÙ 2.1, ÍÏÖÎÏ ÕÓÔÁÎÏ×ÉÔØ ÓÌÁÂÕÀ ÓÈÏ-ÄÉÍÏÓÔØ ÜÔÉÈ �ÒÏ�ÅÓÓÏ× × �ÒÏÓÔÒÁÎÓÔ×Å óËÏÒÏÈÏÄÁ D[0; T ℄ Ë �ÒÏ�ÅÓÓÕÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ Ó �ÅÒÅËÌÀÞÁÀÝÅÊÓÑ ÄÉÓ�ÅÒÓÉÅÊ.�ÅÏÒÅÍÁ 2.2. ðÒÏ�ÅÓÓÙ La(t), t ∈ [0; T ℄, ÓÌÁÂÏ ÓÈÏÄÑÔÓÑ �ÒÉ a → ∞× �ÒÏÓÔÒÁÎÓÔ×Å D[0; T ℄ Ë �ÒÏ�ÅÓÓÕ Sl(t).äÏËÁÚÁÔÅÌØÓÔ×Ï. îÁÍ ÄÏÓÔÁÔÏÞÎÏ ÕÓÔÁÎÏ×ÉÔØ ÏÔÎÏÓÉÔÅÌØÎÕÀ ËÏÍ-�ÁËÔÎÏÓÔØ ÓÅÍÅÊÓÔ×Á �ÒÏ�ÅÓÓÏ× La(t), t ∈ [0; T ℄. äÌÑ ÜÔÏÇÏ, ÓÏÇÌÁÓÎÏÔÅÏÒÅÍÅ 15.6 ÉÚ [3℄, ÄÏÓÔÁÔÏÞÎÏ �ÒÏ×ÅÒÉÔØ ÓÌÅÄÕÀÝÅÅ ÕÓÌÏ×ÉÅ: �ÒÉ ÌÀ-ÂÙÈ s < v < tE((La(t)− La(v))2(La(v) − La(s))2) 6 C(t− s)2;ÇÄÅ C { ÎÅËÏÔÏÒÁÑ ËÏÎÓÔÁÎÔÁ. ìÅ×ÁÑ ÞÁÓÔØ ÜÔÏÇÏ ÓÏÏÔÎÏÛÅÎÉÑ ÉÍÅÅÔ×ÉÄDa := 1a2E{( N(at)∑k=N(av)+1Yk( k−1∏j=0 �j))2( N(av)∑m=N(as)+1Ym(m−1∏j=0 �j))2}:



66 á. î. âïòïäéîäÌÑ ×ÙÞÉÓÌÅÎÉÑ É Ï�ÅÎËÉ ÜÔÏÇÏ ×ÙÒÁÖÅÎÉÑ ×ÏÓ�ÏÌØÚÕÅÍÓÑ ÎÅÚÁ×ÉÓÉÍÏ-ÓÔØÀ ×ÅÌÉÞÉÎ (Yk(1); Yk(−1)), k = 1; 2; : : : , �j , j = 1; 2; : : : , É �ÒÏ�ÅÓÓÁðÕÁÓÓÏÎÁ N(t), t > 0. ðÒÉÍÅÎÉÍ ÔÅÏÒÅÍÕ æÕÂÉÎÉ. æÉËÓÉÒÕÅÍ ÚÎÁÞÅ-ÎÉÑ ×ÅÌÉÞÉÎ N(as), N(av), N(at), �j , j = 1; 2; : : : , É ×ÙÞÉÓÌÉÍ ÓÎÁÞÁÌÁÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ �Ï ×ÅÌÉÞÉÎÁÍ Yk(l), l = −1; 1, k = 1; 2; : : : ,�ÒÉÎÉÍÁÑ ×Ï ×ÎÉÍÁÎÉÅ ÉÈ ÎÅÚÁ×ÉÓÉÍÏÓÔØ �ÒÉ ÒÁÚÎÙÈ k. ÷ ÒÅÚÕÌØÔÁÔÅÉÍÅÅÍ Da 6
1a2 maxl=−1;1�4l E{(N(at)−N(av))(N(av) −N(as))}= 1a2 maxl=−1;1 �4l E(N(at)−N(av))E(N(av) −N(as))= �21 maxl=−1;1 �4l (t− v)(v − s) 6

�214 maxl=−1;1�4l (t− s)2:úÄÅÓØ ÍÙ ×ÏÓ�ÏÌØÚÏ×ÁÌÉÓØ ÔÅÍ, ÞÔÏ �ÒÏ�ÅÓÓ ðÕÁÓÓÏÎÁ Ñ×ÌÑÅÔÓÑ �ÒÏ-�ÅÓÓÏÍ Ó ÎÅÚÁ×ÉÓÉÍÙÍÉ ÏÄÎÏÒÏÄÎÙÍÉ �ÒÉÒÁÝÅÎÉÑÍÉ É EN(t) = �1t.�ÅÏÒÅÍÁ ÄÏËÁÚÁÎÁ. �ìÉÔÅÒÁÔÕÒÁ1. á. î. âÏÒÏÄÉÎ, óÌÕÞÁÊÎÙÅ �ÒÏ�ÅÓÓÙ. | ìÁÎØ, óÁÎËÔ-ðÅÔÅÒÂÕÒÇ, 2013.2. á. î. âÏÒÏÄÉÎ, òÁÓ�ÒÅÄÅÌÅÎÉÑ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÔÅÌÅÇÒÁÆÎÏÇÏ �ÒÏ�ÅÓÓÁ ÉÄÉÆÆÕÚÉÊ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ. | úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 466 (2017), 38{53.3. ð. âÉÌÌÉÎÇÓÌÉ, óÈÏÄÉÍÏÓÔØ ×ÅÒÏÑÔÎÏÓÔÎÙÈ ÍÅÒ. îÁÕËÁ, í., 1977.Borodin A. N. Limit behaviour of a ompound Poisson proess withswithing.The paper deals with the limit behaviour of a ompound Poisson proesswith swithing. The swithing is provided with Bernulli's random variables.Under suitable normalization the limit proess is a Brownian motion withswithing variane. ðÏÓÔÕ�ÉÌÏ 23 ÏËÔÑÂÒÑ 2017 Ç.ó.-ðÅÔÅÒÂÕÒÇÓËÏÅ ÏÔÄÅÌÅÎÉÅíÁÔÅÍÁÔÉÞÅÓËÏÇÏ ÉÎÓÔÉÔÕÔÁÉÍ. ÷. á. óÔÅËÌÏ×Á òáî;C.-ðÅÔÅÒÂÕÒÇÓËÉÊ ÇÏÓÕÄÁÒÓÔ×ÅÎÎÙÊ ÕÎÉ×ÅÒÓÉÔÅÔ,õÎÉ×ÅÒÓÉÔÅÔÓËÁÑ ÎÁÂ. 7/9,199034 ó.-ðÅÔÅÒÂÕÒÇ, òÏÓÓÉÑE-mail : borodin�pdmi.ras.ru


