
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 454, 2016 Ç.á. î. âÏÒÏÄÉÎòáóðòåäåìåîéñ æõîëãéïîáìï÷ ï�äéææõúéê ó ðåòåëìàþåîéñíé÷ ÒÁÂÏÔÅ ÒÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ Ó�Å�ÉÁÌØÎÙÊ ËÌÁÓÓ ÄÉÆÆÕÚÉÊ Ó �ÅÒÅ-ËÌÀÞÅÎÉÑÍÉ. òÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ Ä×Á ÎÁÂÏÒÁ ÄÉÆÆÕÚÉÏÎÎÙÈ ËÏÜÆÆÉ�É-ÅÎÔÏ×, ÏÔ×ÅÞÁÀÝÉÈ Ä×ÕÍ ËÌÁÓÓÉÞÅÓËÉÍ ÄÉÆÆÕÚÉÑÍ. ðÅÒÅËÌÀÞÅÎÉÑ ÓÏÄÎÏÇÏ ÎÁÂÏÒÁ ÄÉÆÆÕÚÉÏÎÎÙÈ ËÏÜÆÆÉ�ÉÅÎÔÏ× ÎÁ ÄÒÕÇÏÊ ÎÁÓÔÕ�ÁÀÔ× ÓÌÕÞÁÊÎÙÅ ÍÏÍÅÎÔÙ ×ÒÅÍÅÎÉ, ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÅ ÍÏÍÅÎÔÁÍ ÓËÁÞËÏ×�ÒÏ�ÅÓÓÁ ðÕÁÓÓÏÎÁ, ÎÅ ÚÁ×ÉÓÑÝÅÇÏ ÏÔ ÉÓÈÏÄÎÙÈ ÄÉÆÆÕÚÉÊ. �ÁËÉÍ ÏÂ-ÒÁÚÏÍ, ÄÉÆÆÕÚÉÑ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ ÎÁÞÉÎÁÅÔÓÑ ËÁË ËÌÁÓÓÉÞÅÓËÁÑ ÄÉÆ-ÆÕÚÉÑ Ó �ÅÒ×ÙÍ ÎÁÂÏÒÏÍ ÄÉÆÆÕÚÉÏÎÎÙÈ ËÏÜÆÆÉ�ÉÅÎÔÏ×. úÁÔÅÍ × �Ï-ËÁÚÁÔÅÌØÎÏ ÒÁÓ�ÒÅÄÅÌÅÎÎÙÊ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ ËÏÜÆÆÉ�ÉÅÎÔÙ ÚÁÍÅÎÑ-ÀÔÓÑ ÎÁ ËÏÜÆÆÉ�ÉÅÎÔÙ ÉÚ ÄÒÕÇÏÇÏ ÎÁÂÏÒÁ É ÕÖÅ × ÓÏÏÔ×ÅÔÓÔ×ÉÉ ÓÜÔÉÍÉ ËÏÜÆÆÉ�ÉÅÎÔÁÍÉ �ÒÏÉÓÈÏÄÉÔ ÄÁÌØÎÅÊÛÅÅ ÒÁÚ×ÉÔÉÅ ÄÉÆÆÕÚÉÉ.þÅÒÅÚ ÎÅÚÁ×ÉÓÉÍÙÊ �ÏËÁÚÁÔÅÌØÎÏ ÒÁÓ�ÒÅÄÅÌÅÎÎÙÊ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ ËÏ-ÜÆÆÉ�ÉÅÎÔÙ ÚÁÍÅÎÑÀÔÓÑ ÎÁ ÉÓÈÏÄÎÙÅ É ÔÁË ÄÁÌÅÅ.îÁÓ ÉÎÔÅÒÅÓÕÀÔ ÒÅÚÕÌØÔÁÔÙ, �ÏÚ×ÏÌÑÀÝÉÅ ×ÙÞÉÓÌÑÔØ ÒÁÓ�ÒÅÄÅÌÅ-ÎÉÑ ÒÁÚÌÉÞÎÙÈ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÄÉÆÆÕÚÉÉ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ. äÌÑÄÉÆÆÕÚÉÊ, × ÞÁÓÔÎÏÓÔÉ, ÄÌÑ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ, ÏÓÎÏ×Ï�ÏÌÁÇÁÀ-ÝÅÅ ÚÎÁÞÅÎÉÅ ÄÌÑ ÒÁÚ×ÉÔÉÑ ÔÅÏÒÉÉ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ ÉÎÔÅÇÒÁÌØÎÙÈ ÆÕÎË-�ÉÏÎÁÌÏ× ÉÍÅÅÔ ÒÁÂÏÔÁ í. ëÁ�Á [1℄.íÏÖÎÏ ÒÁÓÓÍÁÔÒÉ×ÁÔØ É ÂÏÌÅÅ ÓÌÏÖÎÙÅ ÄÉÆÆÕÚÉÉ Ó �ÅÒÅËÌÀÞÅÎÉÑ-ÍÉ, ËÏÇÄÁ ×ÙÂÏÒ ÏÓÕÝÅÓÔ×ÌÑÀÔÓÑ ÉÚ ÔÒÅÈ É ÂÏÌÅÅ ÎÁÂÏÒÏ× ÄÉÆÆÕÚÉÏÎ-ÎÙÈ ËÏÜÆÆÉ�ÉÅÎÔÏ×. ïÄÎÁËÏ, ÏÂÝÉÊ �ÏÄÈÏÄ Ë ×ÙÞÉÓÌÅÎÉÀ ÒÁÓ�ÒÅÄÅ-ÌÅÎÉÊ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÄÉÆÆÕÚÉÉ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ, �ÒÅÄÌÏÖÅÎÎÙÊ× ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÅ ÎÅ ÍÅÎÑÅÔÓÑ, ÈÏÔÑ �ÒÉ×ÏÄÉÔ Ë ÎÅËÏÔÏÒÙÍ ÕÓÌÏÖ-ÎÅÎÉÑÍ.1. äÉÆÆÕÚÉÉ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ. ïÔ×ÅÞÁÀÝÉÊ ÚÁ �ÅÒÅËÌÀÞÅÎÉÑ�ÒÏ�ÅÓÓ ðÕÁÓÓÏÎÁ N(t), t > 0, Ó ÉÎÔÅÎÓÉ×ÎÏÓÔØÀ �1 > 0 ÍÏÖÅÔ ÂÙÔØëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÄÉÆÆÕÚÉÏÎÎÙÅ �ÒÏ�ÅÓÓÙ, ÄÉÆÆÕÚÉÉ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ, ÒÁÓ-�ÒÅÄÅÌÅÎÉÑ ÆÕÎË�ÉÏÎÁÌÏ×.îÁÓÔÏÑÝÁÑ ÒÁÂÏÔÁ ÞÁÓÔÉÞÎÏ �ÏÄÄÅÒÖÉ×ÁÌÁÓØ ÇÒÁÎÔÁÍÉ òææé 16-01-00367 ÉðÒÏÇÒÁÍÍÏÊ ÆÕÎÄÁÍÅÎÔÁÌØÎÙÈ ÉÓÓÌÅÄÏ×ÁÎÉÊ òáî \óÏ×ÒÅÍÅÎÎÙÅ �ÒÏÂÌÅÍÙ ÔÅÏ-ÒÅÔÉÞÅÓËÏÊ ÍÁÔÅÍÁÔÉËÉ". 52



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 53�ÒÅÄÓÔÁ×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,ddtP(�k < t) = �1e−�1t1[0;∞)(t):ðÕÓÔØ W (t), t > 0, { �ÒÏ�ÅÓÓ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ, ÎÅ ÚÁ×ÉÓÑÝÉÊÏÔ �ÒÏ�ÅÓÓÁ ðÕÁÓÓÏÎÁ N .ðÕÓÔØ �(l; x) É �(l; x), x ∈ R, l = 1;−1, { ÎÅ�ÒÅÒÙ×ÎÏ ÄÉÆÆÅÒÅÎ-�ÉÒÕÅÍÙÅ ÆÕÎË�ÉÉ, ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÉÅ ÕÓÌÏ×ÉÀ ÏÇÒÁÎÉÞÅÎÎÏÓÔÉ ÎÁ ÌÉ-ÎÅÊÎÙÊ ÒÏÓÔ:
|�(l; x)|+ |�(l; x)| 6 C(1 + |x|) ÄÌÑ ×ÓÅÈ x ∈ R:ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ infx∈R�(l; x) > 0 É ÞÔÏ �ÒÏÉÚ×ÏÄÎÁÑ ( �(l;x)�2(l;x))′ ÏÇÒÁÎÉ-ÞÅÎÁ.ðÒÉ ËÁÖÄÏÍ l = 1;−1, ÒÁÓÓÍÏÔÒÉÍ ÏÄÎÏÒÏÄÎÙÊ ÄÉÆÆÕÚÉÏÎÎÙÊ �ÒÏ-�ÅÓÓ, Ñ×ÌÑÀÝÉÊÓÑ ÒÅÛÅÎÉÅÍ ÓÌÅÄÕÀÝÅÇÏ ÓÔÏÈÁÓÔÉÞÅÓËÏÇÏ ÄÉÆÆÅÒÅÎ-�ÉÁÌØÎÏÇÏ ÕÒÁ×ÎÅÎÉÑ: Ó ×ÅÒÏÑÔÎÏÓÔØÀ ÅÄÉÎÉ�Á ÄÌÑ ÌÀÂÏÇÏ t > 0Xl(t) = x+ t∫0 �(l; Xl(u)) du+ t∫0 �(l; Xl(u)) dW (u): (1:1)ïÄÎÏÒÏÄÎÙÊ ÄÉÆÆÕÚÉÏÎÎÙÊ �ÒÏ�ÅÓÓ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ Ñ×ÌÑÅÔÓÑÒÅÛÅÎÉÅÍ ÓÔÏÈÁÓÔÉÞÅÓËÏÇÏ ÄÉÆÆÅÒÅÎ�ÉÁÌØÎÏÇÏ ÕÒÁ×ÎÅÎÉÑS1(t) = x+ t∫0 �((−1)N(u); S1(u)) du+ t∫0 �((−1)N(u); S1(u)) dW (u): (1:2)ðÏÓËÏÌØËÕ �ÕÁÓÓÏÎÏ×ÓËÉÊ �ÒÏ�ÅÓÓ N ÎÅ ÚÁ×ÉÓÉÔ ÏÔ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×É-ÖÅÎÉÑ W , ÔÏ ×Ï�ÒÏÓ Ï ÓÕÝÅÓÔ×Ï×ÁÎÉÉ É ÅÄÉÎÓÔ×ÅÎÎÏÓÔÉ ÓÉÌØÎÏÇÏ ÒÅ-ÛÅÎÉÑ ÕÒÁ×ÎÅÎÉÑ (1.2) ÒÅÛÁÅÔÓÑ × ÒÁÍËÁÈ ËÌÁÓÓÉÞÅÓËÏÊ ÔÅÏÒÉÉ ÓÔÏ-ÈÁÓÔÉÞÅÓËÉÈ ÄÉÆÆÅÒÅÎ�ÉÁÌØÎÙÈ ÕÒÁ×ÎÅÎÉÊ (ÓÍ., ÎÁ�ÒÉÍÅÒ, [2, ÔÅÏÒÅ-ÍÁ 7.1 ÇÌ. II℄).



54 á. î. âïòïäéîîÁÒÑÄÕ Ó �ÒÏ�ÅÓÓÏÍ S1 ÂÕÄÅÍ ÒÁÓÓÍÁÔÒÉ×ÁÔØ �ÒÏ�ÅÓÓ S−1, Ñ×ÌÑÀ-ÝÉÊÓÑ ÒÅÛÅÎÉÅÍ ÓÔÏÈÁÓÔÉÞÅÓËÏÇÏ ÄÉÆÆÅÒÅÎ�ÉÁÌØÎÏÇÏ ÕÒÁ×ÎÅÎÉÑS−1(t) = x+ t∫0 �((−1)N(u)+1; S−1(u)) du+ t∫0 �((−1)N(u)+1; S−1(u)) dW (u): (1:3)ïÔÌÉÞÉÅ ÜÔÉÈ �ÒÏ�ÅÓÓÏ× ÓÏÓÔÏÉÔ × ÔÏÍ, ÞÔÏ �ÅÒ×ÙÊ ÎÁÞÉÎÁÅÔ ÒÁÚ×É-×ÁÔØÓÑ ÓÏÇÌÁÓÎÏ ÄÉÆÆÕÚÉÏÎÎÙÍ ËÏÜÆÆÉ�ÉÅÎÔÁÍ �(1; x) É �(1; x), Á ×ÔÏ-ÒÏÊ { ÓÏÇÌÁÓÎÏ �(−1; x) É �(−1; x). ðÏÓÌÅ ÍÏÍÅÎÔÁ ×ÒÅÍÅÎÉ �1 ÜÔÉ �ÒÏ-�ÅÓÓÙ �ÒÅÏÂÒÁÚÕÀÔÓÑ ÄÒÕÇ × ÄÒÕÇÁ, ÈÏÔÑ É ÓÏ ÓÌÕÞÁÊÎÙÍ ÎÁÞÁÌØÎÙÍÚÎÁÞÅÎÉÅÍ. îÁ �ÒÉÍÅÒÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ �ÒÏ�ÅÓÓÁ S1 �ÏÓÌÅ ÍÏÍÅÎÔÁ �1× �ÒÏ�ÅÓÓ S−1 ÜÔÏ ÏÚÎÁÞÁÅÔ ÓÌÅÄÕÀÝÅÅ. óÕÝÅÓÔ×ÕÅÔ ÔÁËÏÅ ÓÅÍÅÊÓÔ×Ï�ÒÏ�ÅÓÓÏ× {S̃x(s)}x∈R, s > 0, ËÏÔÏÒÏÅ ÎÅ ÚÁ×ÉÓÉÔ ÏÔ �-ÁÌÇÅÂÒÙ ÓÏÂÙ-ÔÉÊ G�10 , �ÏÒÏÖÄÅÎÎÙÈ �ÒÏ�ÅÓÓÏÍ X1 ÄÏ ÍÏÍÅÎÔÁ ÏÓÔÁÎÏ×ËÉ �1 (ÓÍ.Ï�ÒÅÄÅÌÅÎÉÅ × [2℄ §4 ÇÌ. I), ÞÔÏ �ÒÉ ËÁÖÄÏÍ x ËÏÎÅÞÎÏÍÅÒÎÙÅ ÒÁÓ�ÒÅ-ÄÅÌÅÎÉÑ Õ S̃x É ÄÉÆÆÕÚÉÉ S−1 ÓÏ×�ÁÄÁÀÔ É ×Ù�ÏÌÎÑÅÔÓÑ ÒÁ×ÅÎÓÔ×ÏS1(s+ �1) = S̃X1(�1)(s); s > 0: (1:4)ðÒÉ Ï�ÒÅÄÅÌÅÎÉÉ �-ÁÌÇÅÂÒÙ G�10 ÅÓÔÅÓÔ×ÅÎÎÕÀ ÆÉÌØÔÒÁ�ÉÀ Gt0 �ÒÏ�ÅÓ-ÓÁ X1 ÎÕÖÎÏ �Ï�ÏÌÎÉÔØ ÓÏÂÙÔÉÑÍÉ, �ÏÒÏÖÄÅÎÎÙÍÉ ÓÁÍÏÊ ÓÌÕÞÁÊÎÏÊ×ÅÌÉÞÉÎÏÊ �1.2. òÁÓ�ÒÅÄÅÌÅÎÉÅ ÉÎÔÅÇÒÁÌØÎÙÈ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÄÉÆÆÕÚÉÊÓ �ÅÒÅËÌÀÞÅÎÉÑÍÉ. òÁÓÓÍÏÔÒÉÍ ÍÅÔÏÄ ×ÙÞÉÓÌÅÎÉÑ ÓÏ×ÍÅÓÔÎÏÇÏÒÁÓ�ÒÅÄÅÌÅÎÉÑ ÉÎÔÅÇÒÁÌØÎÏÇÏ ÆÕÎË�ÉÏÎÁÌÁA(t) := t∫0 f(S1(s)) ds; f > 0;É ÆÕÎË�ÉÏÎÁÌÏ× ÉÎÆÉÍÕÍÁ É ÓÕ�ÒÅÍÕÍÁ inf06s6tS1(s), sup06s6tS1(s).



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 55ïÂÝÉÊ �ÏÄÈÏÄ Ë ×ÙÞÉÓÌÅÎÉÀ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ ÉÎÔÅÇÒÁÌØÎÙÈ ÆÕÎË�É-ÏÎÁÌÏ× ÏÔ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ ÂÙÌ Ï�ÉÓÁÎ × [2 §1 ÇÌ. III℄. üÔÏÔ �ÏÄ-ÈÏÄ �ÒÉÍÅÎÉÍ Ë ÛÉÒÏËÏÍÕ ËÌÁÓÓÕ �ÒÏ�ÅÓÓÏ×, × ÞÁÓÔÎÏÓÔÉ Ë ÄÉÆÆÕÚÉ-ÑÍ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ. ðÏÜÔÏÍÕ ÍÙ ÂÕÄÅÍ ÒÁÓÓÍÁÔÒÉ×ÁÔØ ÌÉÛØ ÏÓÎÏ×-ÎÙÅ ÒÅÚÕÌØÔÁÔÙ, ËÏÔÏÒÙÅ �ÏÚ×ÏÌÑÀÔ ×ÙÞÉÓÌÑÔØ ÉÓËÏÍÙÅ ÓÏ×ÍÅÓÔÎÙÅÒÁÓ�ÒÅÄÅÌÅÎÉÑ × ÒÁÍËÁÈ ÜÔÏÇÏ ÏÂÝÅÇÏ �ÏÄÈÏÄÁ.ðÕÓÔØ � { ÎÅ ÚÁ×ÉÓÑÝÉÊ ÏÔ �ÒÏ�ÅÓÓÏ× ðÕÁÓÓÏÎÁ {N(s); s > 0} É ÂÒÏ-ÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ {W (s); s > 0} ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏ ÒÁÓ�ÒÅÄÅÌÅÎÎÙÊÓ �ÁÒÁÍÅÔÒÏÍ � > 0 ÓÌÕÞÁÊÎÙÊ ÍÏÍÅÎÔ.òÁÓÓÍÏÔÒÅÎÉÅ ÍÏÍÅÎÔÁ � ×ÍÅÓÔÏ t ÓÏÏÔ×ÅÔÓÔ×ÕÅÔ �ÒÅÏÂÒÁÚÏ×ÁÎÉÀìÁ�ÌÁÓÁ �Ï ×ÒÅÍÅÎÉ t ÏÔ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ÆÕÎË�ÉÏÎÁÌÁ ÏÔ �ÒÏ�ÅÓÓÁ ÚÁ-ÄÁÎÎÏÇÏ ÄÏ ÍÏÍÅÎÔÁ t. äÌÑ ÔÏÇÏ ÞÔÏÂÙ �ÏÌÕÞÉÔØ ÜÔÏ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ�ÒÉ t, ÓÌÅÄÕÅÔ ÏÂÒÁÔÉÔØ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï �.ïÂÏÚÎÁÞÉÍ Px É Ex ×ÅÒÏÑÔÎÏÓÔØ É ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ �Ï�ÒÏ�ÅÓÓÁÍ Sl, l = 1;−1, �ÒÉ ÕÓÌÏ×ÉÉ Sl(0) = x. äÌÑ ËÒÁÔËÏÓÔÉ ÂÕÄÅÍÉÓ�ÏÌØÚÏ×ÁÔØ ÏÂÏÚÎÁÞÅÎÉÅ E{�; A} := E{�1A}.�ÅÏÒÅÍÁ 2.1. ðÕÓÔØ �(x) É f(x), x ∈ R, { ËÕÓÏÞÎÏ ÎÅ�ÒÅÒÙ×ÎÙÅÆÕÎË�ÉÉ. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ f > 0 É � ÏÇÒÁÎÉÞÅÎÁ. �ÏÇÄÁ ÆÕÎË�ÉÑQ(x) := Ex{�(S1(�)) exp (− �∫0 f(S1(s)) ds)} (2:1)Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÏÇÒÁÎÉÞÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑQ(x) = M̃(x) + ∞∫

−∞

G̃y(x)Q(y) dy; (2:2)ÇÄÅ M̃(x) :=M1(x) + ∞∫

−∞

M−1(z)G(1)z (x) dz; (2:3)G̃y(x) := ∞∫

−∞

G(−1)y (z)G(1)z (x) dz; (2:4)É �ÒÉ ËÁÖÄÏÍ l = −1; 1 ÆÕÎË�ÉÑ Ml(x), x ∈ R, Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎ-ÎÙÍ ÏÇÒÁÎÉÞÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑ12�2(l; x)M ′′(x) + �(l; x)M ′(x)− (�+ �1 + f(x))M(x) = −��(x); (2:5)



56 á. î. âïòïäéîÁ G(l)z (x), x ∈ R, Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÎÅ�ÒÅÒÙ×ÎÙÍ ÏÇÒÁÎÉÞÅÎÎÙÍÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ12�2(l; x)G′′(x) + �(l; x)G′(x)− (� + �1 + f(x))G(x) = 0; x 6= z; (2.6)G′(z + 0)−G′(z − 0) = −2�1=�2(l; z): (2.7)úÁÍÅÞÁÎÉÅ 2.1 äÌÑ ËÕÓÏÞÎÏ ÎÅ�ÒÅÒÙ×ÎÙÈ ÆÕÎË�ÉÊ f É � ÕÒÁ×ÎÅÎÉÅ(2.5) ÎÁÄÏ �ÏÎÉÍÁÔØ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ: ÏÎÏ ÉÍÅÅÔ ÍÅÓÔÏ ×Ï ×ÓÅÈ ÔÏÞ-ËÁÈ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ ÆÕÎË�ÉÊ f É �, Á × ÔÏÞËÁÈ ÒÁÚÒÙ×Á f É � ÅÇÏ ÒÅÛÅ-ÎÉÅ ÎÅ�ÒÅÒÙ×ÎÏ ×ÍÅÓÔÅ Ó �ÅÒ×ÏÊ �ÒÏÉÚ×ÏÄÎÏÊ. áÎÁÌÏÇÉÞÎÏÅ ÚÁÍÅÞÁÎÉÅËÁÓÁÅÔÓÑ ×ÓÅÈ ÕÒÁ×ÎÅÎÉÊ Ó ËÕÓÏÞÎÏ ÎÅ�ÒÅÒÙ×ÎÙÍÉ ËÏÜÆÆÉ�ÉÅÎÔÁÍÉ.äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 2:1. ðÏÌÏÖÉÍMl(x) := Ex{�(Xl(�)) exp (− �∫0 (�1 + f(Xl(s))) ds)}: (2:8)�ÏÇÄÁ Ml { ÅÄÉÎÓÔ×ÅÎÎÏÅ ÏÇÒÁÎÉÞÅÎÎÏÅ ÒÅÛÅÎÉÅ ÕÒÁ×ÎÅÎÉÑ (2.5) (ÓÍ.[2℄ ÇÌ. IV, ÔÅÏÒÅÍÁ 4.2, a = −∞, b =∞).ðÏÌÏÖÉÍG(l)z (x) := ddzEx{ exp(− �1∫0 (�+ f(Xl(s))) ds);Xl(�1) < z}: (2:9)üÔÁ ÆÕÎË�ÉÑ { ÒÅÛÅÎÉÅ ÚÁÄÁÞÉ (2.6), (2.7) (ÓÍ. [2℄, ÇÌ. IV, ÔÅÏÒÅÍÁ 6.2,a = −∞, b = ∞).äÌÑ ×ÓÅÈ x ÉÍÅÅÍ Ï�ÅÎËÕ
∞∫

−∞

G(l)z (x) dz = Ex exp(− �1∫0 (�+ f(Xl(s))) ds)
6 Ee−��1 = �1�+ �1 =: q < 1:ïÔÓÀÄÁ ÓÌÅÄÕÅÔ, ÞÔÏ

|M̃(x)| 6 |M1(x)|+ supx∈R |M−1(x)| ∞∫

−∞

G(1)z (x) dz
6 supx∈R |M1(x)|+ q supx∈R |M−1(x)|; (2:10)
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∞∫

−∞

G̃y(x) dy 6 q ∞∫

−∞

G(1)z (x) dz 6 q2:äÏËÁÖÅÍ, ÞÔÏ ÕÒÁ×ÎÅÎÉÅ (2.2) ÉÍÅÅÔ ÅÄÉÎÓÔ×ÅÎÎÏÅ ÏÇÒÁÎÉÞÅÎÎÏÅÒÅÛÅÎÉÅ. ðÒÉÍÅÎÉÍ ÍÅÔÏÄ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÙÈ �ÒÉÂÌÉÖÅÎÉÊ. ðÏÌÏÖÉÍQ0(x) := M̃(x) É Qn(x) := ∞∫

−∞

G̃y(x)Qn−1(y) dy:�ÏÇÄÁ supx∈R |Qn(x)| 6 supx∈R |Qn−1(x)| supx∈R ∞∫

−∞

G̃y(x) dy
6 q2 supx∈R |Qn−1(x)| 6 q2n supx∈R |M̃(x)|:ðÏÜÔÏÍÕ ÒÑÄ Q(x) = ∞∑n=0Qn(x) ÓÈÏÄÉÔÓÑ ÒÁ×ÎÏÍÅÒÎÏ �Ï x Ésupx∈R |Q(x)| 6

11− q2 supx∈R |M̃(x)|: (2:11)ñÓÎÏ, ÞÔÏ n∑k=0Qk(x) = M̃(x) + ∞∫

−∞

G̃y(x) n−1∑k=0Qk(y) dy:ðÅÒÅÈÏÄÑ × ÜÔÏÍ ÒÁ×ÅÎÓÔ×Å Ë �ÒÅÄÅÌÕ, �ÏÌÕÞÁÅÍ, ÞÔÏ ÆÕÎË�ÉÑ Q {ÒÅÛÅÎÉÅ ÕÒÁ×ÎÅÎÉÑ (2.2). äÌÑ M̃ ≡ 0 ÉÍÅÅÍsupx∈R |Q(x)| 6 supx∈R |Q(x)| q2:ðÏÓËÏÌØËÕ q < 1, ÜÔÏ ×ÌÅÞÅÔ Q ≡ 0, ÅÓÌÉ Q { ÏÇÒÁÎÉÞÅÎÎÁÑ ÆÕÎË�ÉÑ.ðÏÜÔÏÍÕ ÕÒÁ×ÎÅÎÉÅ (2.2) ÉÍÅÅÔ ÅÄÉÎÓÔ×ÅÎÎÏÅ ÏÇÒÁÎÉÞÅÎÎÏÅ ÒÅÛÅÎÉÅ.éÚ ÜÔÏÇÏ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÔÁËÖÅ ÓÌÅÄÕÅÔ, ÞÔÏ ÄÌÑ ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÈM̃ É G̃z, ÒÅÛÅÎÉÅ ÕÒÁ×ÎÅÎÉÑ (2.2) ÎÅÏÔÒÉ�ÁÔÅÌØÎÏ.



58 á. î. âïòïäéîäÌÑ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÔÏÇÏ, ÞÔÏ Q Ñ×ÌÑÅÔÓÑ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑ (2.2),ÄÏÓÔÁÔÏÞÎÏ ÄÏËÁÚÁÔØ, ÞÔÏ ÆÕÎË�ÉÑ Q ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÓÏÏÔÎÏÛÅÎÉÀQ(x) =M1(x) + ∞∫

−∞

G(1)z (x) Q̃(z) dz; (2:12)ÇÄÅ Q̃(x) := Ex{�(S−1(�)) exp (− �∫0 f(S−1(s)) ds)}: (2:13)äÅÊÓÔ×ÉÔÅÌØÎÏ, ÆÕÎË�ÉÑ Q̃ Ï�ÒÅÄÅÌÑÅÔÓÑ ÁÎÁÌÏÇÉÞÎÏ Q ÔÏÌØËÏ �Ï ÎÁ-ÞÁÌØÎÏÊ ÄÉÆÆÕÚÉÉ Ó ËÏÜÆÆÉ�ÉÅÎÔÁÍ �(−1; x) É �(−1; x) ×ÍÅÓÔÏ �(1; x)É �(1; x). ðÏÜÔÏÍÕ ÄÌÑ Q̃ ÂÕÄÅÔ Ó�ÒÁ×ÅÄÌÉ× ÓÌÅÄÕÀÝÉÊ ÁÎÁÌÏÇ (2.12)Q̃(x) =M−1(x) + ∞∫

−∞

G(−1)z (x)Q(z) dz; (2:14)�Å�ÅÒØ, �ÏÄÓÔÁ×ÌÑÑ (2.14) × �ÒÁ×ÕÀ ÞÁÓÔØ (2.12), �ÏÌÕÞÁÅÍQ(x) =M1(x) + ∞∫

−∞

G(1)z (x)M−1(z) dz+ ∞∫

−∞

∞∫

−∞

G(1)z (x)G(−1)y (z) dz Q(y) dy:üÔÏ É ÅÓÔØ ÕÒÁ×ÎÅÎÉÅ (2.2). äÏËÁÖÅÍ (2.12). éÍÅÅÍQ(x) = Ex{�(X1(�)) exp (− �∫0 f(X1(s)) ds); � < �1}+Ex{�(S1(�)) exp (− �1∫0 f(X1(s)) ds− �∫�1 f(S1(s)) ds); �1 6 �}=: V1(x) + V2(x); (2:15)ÇÄÅ V1(x) É V2(x) { ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ �ÅÒ×ÏÅ É ×ÔÏÒÏÅ ÓÌÁÇÁÅÍÙÅ. ðÏ-ÓËÏÌØËÕ �1 ÎÅ ÚÁ×ÉÓÉÔ ÏÔ � É �ÒÏ�ÅÓÓÁ X1, ÔÏ Ó�ÒÁ×ÅÄÌÉ×Á ÆÏÒÍÕÌÁP(� < �1∣∣�(X1( · ); �)) = e−�1� ;



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 59ÇÄÅ �(X1( · ); �) { �-ÁÌÇÅÂÒÁ ÓÏÂÙÔÉÊ, �ÏÒÏÖÄÅÎÎÁÑ �ÒÏ�ÅÓÓÏÍ X1 ÉÍÏÍÅÎÔÏÍ � . �ÏÇÄÁ, �ÒÉÍÅÎÑÑ ÔÅÏÒÅÍÕ æÕÂÉÎÉ, É ÓÎÁÞÁÌÁ ×ÙÞÉÓÌÑÑÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ �Ï �1, Á ÚÁÔÅÍ �Ï �ÒÏ�ÅÓÓÕ X1 É ÍÏÍÅÎÔÕ � ,�ÏÌÕÞÉÍ, ÞÔÏV1(x) = Ex{�(X1(�)) exp (− �∫0 (�1 + f(X1(s))) ds)} =M1(x): (2:16)äÌÑ ÔÏÇÏ ÞÔÏÂÙ �ÒÅÏÂÒÁÚÏ×ÁÔØ ×ÔÏÒÏÅ ÓÌÁÇÁÅÍÏÅ V2(x), ×ÏÓ�ÏÌØÚÕÅÍÓÑÎÅÚÁ×ÉÓÉÍÏÓÔØÀ ÍÏÍÅÎÔÁ � ÏÔ �ÒÏ�ÅÓÓÁ S1 É ÍÏÍÅÎÔÁ �1. ðÏ ÔÅÏÒÅÍÅæÕÂÉÎÉ ÉÍÅÅÍV2(x) = �Ex ∞∫�1 e−�t exp(− �1∫0 f(X1(s)) ds)
×�(S1(t)) exp(− t∫�1 f(S1(s)) ds)dt:÷ÏÓ�ÏÌØÚÕÅÍÓÑ �ÒÅÄÓÔÁ×ÌÅÎÉÅÍ (1.4) É × ×ÙÒÁÖÅÎÉÉ ÄÌÑ V2(x) ÓÄÅÌÁÅÍÚÁÍÅÎÕ �ÅÒÅÍÅÎÎÏÊ t = u+ �1. �ÏÇÄÁV2(x) = Ex{ exp(− �1∫0 (�+ f(X1(s))) ds)

×� ∞∫0 e−�u�(S̃X1(�1)(u)) exp(− u∫0 f(S̃X1(�1)(v)) dv)du}:ðÏ ÔÅÏÒÅÍÅ æÕÂÉÎÉ ÉÎÔÅÇÒÁÌ �Ï �ÁÒÁÍÅÔÒÕ u Ó ×ÅÓÏÍ � e−�u ÍÏÖÎÏÚÁÍÅÎÉÔØ ÎÁ �ÏÄÙÎÔÅÇÒÁÌØÎÏÅ ×ÙÒÁÖÅÎÉÅ Ó �̃ ×ÍÅÓÔÏ u, ÇÄÅ �̃ { ÜËÓ-�ÏÎÅÎ�ÉÁÌØÎÏ ÒÁÓ�ÒÅÄÅÌÅÎÎÁÑ Ó �ÁÒÁÍÅÔÒÏÍ � ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ, ÎÅÚÁ×ÉÓÑÝÁÑ ÏÔ ÄÒÕÇÉÈ �ÒÏ�ÅÓÓÏ× É ×ÅÌÉÞÉÎ. �ÅÍ ÓÁÍÙÍ, ÄÌÑ V2(x) �Ï-ÌÕÞÉÍ ÓÌÅÄÕÀÝÅÅ ×ÙÒÁÖÅÎÉÅ:V2(x) = Ex{ exp(− �1∫0 (�+ f(X1(s))) ds)
×E{�(S̃X1(�1)(�̃ )) exp(− �̃∫0 f(S̃X1(�1)(s))ds)∣∣∣G�10 }}:



60 á. î. âïòïäéîðÒÉÍÅÎÑÑ ÌÅÍÍÕ 2.1 ÇÌ. I ÉÚ [2℄, �ÏÌÕÞÉÍV2(x) = Ex{ exp(− �1∫0 (�+ f(X1(s))) ds)Q̃(X1(�1))}:üÔÏ ×ÙÒÁÖÅÎÉÅ �ÒÅÏÂÒÁÚÕÅÔÓÑ Ë ÓÌÅÄÕÀÝÅÍÕ ×ÉÄÕ:V2(x) == ∞∫

−∞

Ex{ exp(− �1∫0 (�+ f(X1(s))) ds);X1(�1) ∈ dz}Q̃(z)= ∞∫

−∞

G(1)z (x) Q̃(z) dz:�Å�ÅÒØ ÉÚ (2.15) É (2.16) ÓÌÅÄÕÅÔ (2.12). �óÆÏÒÍÕÌÉÒÕÅÍ ÒÅÚÕÌØÔÁÔ, �ÏÚ×ÏÌÑÀÝÉÊ ×ÙÞÉÓÌÑÔØ ÓÏ×ÍÅÓÔÎÏÅ ÒÁÓ-�ÒÅÄÅÌÅÎÉÅ ÉÎÔÅÇÒÁÌØÎÏÇÏ ÆÕÎË�ÉÏÎÁÌÁ ÏÔ ÄÉÆÆÕÚÉÉ Ó �ÅÒÅËÌÀÞÅÎÉÑ-ÍÉ É ÆÕÎË�ÉÏÎÁÌÏ× ÉÎÆÉÍÕÍÁ É ÓÕ�ÒÅÍÕÍÁ. äÏËÁÚÁÔÅÌØÓÔ×Ï ÜÔÏÇÏ ÒÅ-ÚÕÌØÔÁÔÁ ÁÎÁÌÏÇÉÞÎÏ �ÒÉ×ÅÄÅÎÎÏÍÕ �ÒÉ ÄÏËÁÚÁÔÅÌØÓÔ×Å ÔÅÏÒÅÍÙ 2.1,ÎÕÖÎÏ ÔÏÌØËÏ ×ÏÓ�ÏÌØÚÏ×ÁÔØÓÑ ÔÅÏÒÅÍÁÍÉ 4.2 É 6.2 ÇÌ. IV ÉÚ [2℄ �ÒÉa 6= −∞ ÌÉÂÏ b 6=∞.�ÅÏÒÅÍÁ 2.2. ðÕÓÔØ �(x) É f(x), x ∈ [a; b℄, { ËÕÓÏÞÎÏ ÎÅ�ÒÅÒÙ×ÎÙÅÆÕÎË�ÉÉ. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ f > 0 É � ÏÇÒÁÎÉÞÅÎÁ, ËÏÇÄÁ ÌÉÂÏ a =
−∞, ÌÉÂÏ b =∞. �ÏÇÄÁ ÆÕÎË�ÉÑQ(x) := Ex{�(S1(�)) exp (− �∫0 f(S1(s)) ds);a 6 inf06s6� S1(s); sup06s6� S1(s) 6 b}Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÏÇÒÁÎÉÞÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑ (2:2), ÄÌÑËÏÔÏÒÏÇÏ ×Ù�ÏÌÎÑÀÔÓÑ (2:3), (2:4), É �ÒÉ ËÁÖÄÏÍ l = −1; 1 ÆÕÎË�ÉÑMl(x), x ∈ [a; b℄, Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑ (2:5) ÓÇÒÁÎÉÞÎÙÍÉ ÕÓÌÏ×ÉÑÍÉM(a) = 0; M(b) = 0; (2:17)



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 61Á �ÒÉ z ∈ [a; b℄ ÆÕÎË�ÉÑ G(l)z (x), x ∈ [a; b℄, Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍÎÅ�ÒÅÒÙ×ÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ (2:6), (2:7), ÄÏ�ÏÌÎÅÎÎÏÊ ÇÒÁÎÉÞÎÙÍÉÕÓÌÏ×ÉÑÍÉ G(a) = 0; G(b) = 0: (2:18)ðÏÌÁÇÁÅÍ Ml(x) = 0, G(l)z (x) = 0 �ÒÉ x; z 6∈ (a; b).ðÒÉÍÅÒ 2.1. ÷ÙÞÉÓÌÉÍ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÕÀ ÆÕÎË�ÉÀ ÂÒÏÕÎÏ×ÓËÏÇÏÄ×ÉÖÅÎÉÑ Ó �ÅÒÅËÌÀÞÁÀÝÅÊÓÑ ÄÉÓ�ÅÒÓÉÅÊ. üÔÏÔ �ÒÏ�ÅÓÓ ÉÍÅÅÔ ÓÌÅÄÕ-ÀÝÉÊ ×ÉÄ: S�(t) := x+ 2 t∫0 �(−1)N(s) dW (s); (2:19)ÇÄÅ �1, �−1 { Ä×Á �ÒÏÉÚ×ÏÌØÎÙÈ ËÏÜÆÆÉ�ÉÅÎÔÁ.÷ÙÞÉÓÌÉÍ Exei�S�(t), � ∈ R, t > 0. úÄÅÓØ, ËÁË É ÒÁÎÅÅ, x ∈ R ÏÂÏ-ÚÎÁÞÁÅÔ ÎÁÞÁÌØÎÏÅ ÓÏÓÔÏÑÎÉÅ �ÒÏ�ÅÓÓÁ. ÷ ÓÉÌÕ (2.19),Exei�S�(t) = ei�xE0ei�S�(t): (2:20)óÎÁÞÁÌÁ ×ÙÞÉÓÌÉÍ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÕÀ ÆÕÎË�ÉÀ ÚÎÁÞÅÎÉÑ �ÒÏ�ÅÓÓÁ× ÓÌÕÞÁÊÎÙÊ ÍÏÍÅÎÔ � , Ô.Å. ×ÅÌÉÞÉÎÕ Q(x) := Exei�S�(�), � > 0, Á ÚÁÔÅÍÏÂÒÁÔÉÍ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï �. äÌÑ ×ÙÞÉÓÌÅÎÉÑ Q(x) �ÒÉÍÅ-ÎÉÍ ÔÅÏÒÅÍÕ 2.1 �ÒÉ �(x) = ei�x, f(x) ≡ 0 É �(l; x) = 2�l, �(x) ≡ 0.÷ ÄÁÎÎÏÍ ÓÌÕÞÁÅ ÏÇÒÁÎÉÞÅÎÎÏÅ ÒÅÛÅÎÉÅ ÕÒÁ×ÎÅÎÉÑ (2.5) ÉÍÅÅÔ ×ÉÄMl(x) = �ei�x�+ �1 + 2�2l �2 : (2:21)ïÇÒÁÎÉÞÅÎÎÏÅ ÎÅ�ÒÅÒÙ×ÎÏÅ ÒÅÛÅÎÉÅ ÚÁÄÁÞÉ (2.6), (2.7) ÉÍÅÅÔ ×ÉÄG(l)z (x) = �12�l√2�+ 2�1 e−|x−z|√2�+2�1=2�l : (2:22)ñÓÎÏ, ÞÔÏ G(l)z (x) = G(l)0 (x − z). îÁÍ �ÏÎÁÄÏÂÉÔÓÑ ÓÌÅÄÕÀÝÅÅ ÌÅÇËÏ�ÒÏ×ÅÒÑÅÍÏÅ ÒÁ×ÅÎÓÔ×Ï: �ÒÉ Æ > 0
∞∫

−∞

ei�x 1�√Æ e−|x−z|√Æ=� dx = 2ei�zÆ + �2�2 : (2:23)îÅÔÒÕÄÎÏ ÕÂÅÄÉÔÓÑ, ÞÔÏM̃(x) = �ei�x�+ �1 + 2�21�2{1 + �1�+ �1 + 2�2−1�2}:



62 á. î. âïòïäéîðÏÓËÏÌØËÕ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ Ó×ÅÒÔËÉ ÆÕÎË�ÉÊ ÒÁ×ÎÏ �ÒÏÉÚ×ÅÄÅ-ÎÉÀ �ÒÅÏÂÒÁÚÏ×ÁÎÉÊ æÕÒØÅ, ÔÏ Ó ÕÞÅÔÏÍ (2.23) �ÏÌÕÞÁÅÍ
∞∫

−∞

ei�yG̃y(x) dy = ∞∫

−∞

ei�y ∞∫

−∞

G(−1)0 (z − y)G(1)0 (x− z) dz dy= �21ei�x(�+ �1 + 2�21�2)(�+ �1 + 2�2−1�2) :ïÂÏÚÎÁÞÉÍ Q := E0ei�S�(�): (2:24)�ÏÇÄÁ, × ÓÉÌÕ (2.20), Q(x) = ei�xQ. ÷ ÒÅÚÕÌØÔÁÔÅ ÕÒÁ×ÎÅÎÉÅ (2.2) �ÒÅ-ÏÂÒÁÚÕÅÔÓÑ Ë ÓÌÅÄÕÀÝÅÍÕ ×ÉÄÕ:ei�xQ = �ei�x�+ �1 + 2�21�2{1 + �1�+ �1 + 2�2−1�2}+ �21ei�xQ(�+ �1 + 2�21�2)(� + �1 + 2�2−1�2) :ïÔÓÀÄÁ ÓÌÅÄÕÅÔ, ÞÔÏ1�Q = �+ 2�1 + 2�2−1�2�2 + 2�(�1 + �2(�21 + �2−1)) + 2�1�2(�21 + �2−1) + 4�4�21�2−1 :ïÂÏÚÎÁÞÉÍ r1 = �1 + �2(�21 + �2−1)−√�21 + �4(�21 − �2−1)2;r2 = �1 + �2(�21 + �2−1) +√�21 + �4(�21 − �2−1)2:�ÏÇÄÁ Ó ÕÞÅÔÏÍ (2.24) ÉÍÅÅÍ1�E0ei�S�(�) = (12 + �1 − �2(�21 − �2−1)2√�21 + �4(�21 − �2−1)2) 1�+ r1+(12 − �1 − �2(�21 − �2−1)2√�21 + �4(�21 − �2−1)2) 1�+ r2 :



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 63ïÂÒÁÝÁÑ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï �, �ÏÌÕÞÁÅÍE0ei�S�(t)= (12 + �1 − �2(�21 − �2−1)2√�21 + �4(�21 − �2−1)2)e−t(�1+�2(�21+�2−1)−√�21+�4(�21−�2−1)2)+(12 − �1 − �2(�21 − �2−1)2√�21 + �4(�21 − �2−1)2)e−t(�1+�2(�21+�2−1)+√�21+�4(�21−�2−1)2):ïÔÍÅÔÉÍ, ÞÔÏ �ÒÉ �1 = �−1 ÉÌÉ �ÒÉ �1 → 0 �ÒÏ�ÅÓÓ S�(t) �ÒÅ×ÒÁÝÁ-ÅÔÓÑ × 2�1W (t).ðÏÓËÏÌØËÕ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÁÑ ÆÕÎË�ÉÑ ×ÅÌÉÞÉÎÙ S�(t) ÚÁ×ÉÓÉÔ ÏÔ�2, ÔÏ Õ ÜÔÏÊ ×ÅÌÉÞÉÎÙ ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ É ×ÓÅ ÎÅÞÅÔÎÙÅ ÍÏ-ÍÅÎÔÙ ÒÁ×ÎÙ ÎÕÌÀ. îÅÔÒÕÄÎÏ ×ÙÞÉÓÌÉÔØ, ÞÔÏE0S2�(t) = 2t(�21 + �2−1) + (�21 − �2−1) (1− e−2�1t)�1 ; (2.25)E0S4�(t) = 12t2(�21 + �2−1)2 + 12t�1 (�21 − �2−1)2
− 12(1− e−2�1t)�1 ((�21 − �2−1)22�1 − t(�41 − �4−1)): (2.26)3. óÏ×ÍÅÓÔÎÏÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ ÉÎÔÅÇÒÁÌØÎÏÇÏ ÆÕÎË�ÉÏÎÁÌÁ ÏÔÄÉÆÆÕÚÉÉ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ É �ÏÌÏÖÅÎÉÑ ÄÉÆÆÕÚÉÉ × ËÏ-ÎÅÞÎÙÊ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ. ïÓÎÏ×Ï�ÏÌÁÇÁÀÝÉÍ ÄÌÑ ×ÙÞÉÓÌÅÎÉÑ ÓÏ-×ÍÅÓÔÎÙÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ ÉÎÔÅÇÒÁÌØÎÙÈ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÄÉÆÆÕÚÉÉ Ó�ÅÒÅËÌÀÞÅÎÉÑÍÉ É �ÏÌÏÖÅÎÉÑ ÄÉÆÆÕÚÉÉ × ËÏÎÅÞÎÙÊ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉÑ×ÌÑÅÔÓÑ ÓÌÅÄÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ (ÓÍ. [2℄ ÇÌ. III § 4).�ÅÏÒÅÍÁ 3.1. ðÕÓÔØ f(x), x ∈ R, { ËÕÓÏÞÎÏ ÎÅ�ÒÅÒÙ×ÎÁÑ ÎÅÏÔÒÉ�Á-ÔÅÌØÎÁÑ ÆÕÎË�ÉÑ. �ÏÇÄÁ ÆÕÎË�ÉÑQy(x) := ddyEx{ exp(− �∫0 f(S1(s)) ds);S1(�) < y} (3:1)Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÏÇÒÁÎÉÞÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑQy(x) = ��1G(1)y (x) + ��1 G̃y(x) + ∞∫

−∞

G̃v(x)Qy(v) dv; (3:2)



64 á. î. âïòïäéîÇÄÅ ÆÕÎË�ÉÑ G̃y(x), x ∈ R, Ï�ÒÅÄÅÌÅÎÁ × (2:4), É G(1)y (x), x ∈ R,Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÎÅ�ÒÅÒÙ×ÎÙÍ ÏÇÒÁÎÉÞÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁ-ÞÉ (2:6), (2:7) �ÒÉ l = 1.äÏËÁÚÁÔÅÌØÓÔ×Ï. óÎÁÞÁÌÁ ÏÔÍÅÔÉÍ, ÞÔÏ ÕÒÁ×ÎÅÎÉÅ (3.2) ËÁË É ÕÒÁ×-ÎÅÎÉÅ (2.2) ÉÍÅÅÔ ÅÄÉÎÓÔ×ÅÎÎÏÅ ÏÇÒÁÎÉÞÅÎÎÏÅ ÒÅÛÅÎÉÅ.äÁÌÅÅ �ÅÒÅÊÄÅÍ Ë ×Ù×ÏÄÕ ÜÔÏÇÏ ÕÒÁ×ÎÅÎÉÑ. ÷ÏÓ�ÏÌØÚÕÅÍÓÑ ÔÅÏÒÅ-ÍÏÊ 2.1. ðÏÌÏÖÉÍQ�(x) := Ex{1[y;y+�)(S1(�))� exp(− �∫0 f(S1(s)) ds)}; x ∈ R:ðÒÉ � < 0 ÓÞÉÔÁÅÍ, ÞÔÏ 1[y;y+�)(x) := −1[y+�;y)(x). äÏËÁÖÅÍ, ÞÔÏQ�(x) ÓÈÏÄÉÔÓÑ �ÒÉ � → 0 Ë ÎÅËÏÔÏÒÏÍÕ �ÒÅÄÅÌÕ Qy(x), ËÏÔÏÒÙÊÂÕÄÅÔ ÉÍÅÔØ ×ÉÄ (3.1).ðÏ ÔÅÏÒÅÍÅ 2.1 ÆÕÎË�ÉÑ Q�(x), x ∈ R, Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÏÇÒÁ-ÎÉÞÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑQ�(x) = M̃�(x) + ∞∫

−∞

G̃y(x)EQ�(y) dy;ÇÄÅ M̃�(x) :=M1;�(x) + ∞∫

−∞

M−1;�(z)G(1)z (x) dz;É Ml;�(x) := Ex{1[y;y+�)(Xl(�))� exp(− �∫0 (�1 + f(Xl(s))) ds)}:óÏÇÌÁÓÎÏ (2.10)
|M̃�(x)| 6 supx∈R |M1;�(x)| + q supx∈R |M−1;�(x)|: (3:3)éÚ ÆÏÒÍÕÌÙ (6.19) ÇÌ. IV ÉÚ [2℄ �ÒÉ a = −∞, b =∞ ÓÌÅÄÕÅÔ ÒÁ×ÅÎÓÔ×Ï:supx∈R ddzPx(Xl(�) < z) = 2�wl(z)�2(l; z)'l(z) l(z);ÇÄÅ  l(x) { ×ÏÚÒÁÓÔÁÀÝÅÅ, Á 'l(x) { ÕÂÙ×ÁÀÝÅÅ ÒÅÛÅÎÉÑ ÕÒÁ×ÎÅÎÉÑ12�2(l; x)�′′(x) + �(l; x)�′(x) − ��(x) = 0; x ∈ R:



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 65æÕÎË�ÉÑ wl(z) =  ′l(z)'l(z)− l(z)'′l(z) > 0 { ×ÒÏÎÓËÉÁÎ ÜÔÉÈ ÒÅÛÅÎÉÊ.ðÏÜÔÏÍÕ �ÒÉ |�| < 1supx∈R |Ml;�(x)| 6 supx∈R supy<z<y+� ddzPx(Xl(�) < z) 6 K(l)yÄÌÑ ÎÅËÏÔÏÒÏÊ ËÏÎÓÔÁÎÔÙ K(l)y . �Å�ÅÒØ ÉÚ (3.3) ÓÌÅÄÕÅÔ, ÞÔÏsupx∈R |M̃(x)| 6 K(1)y +K(−1)y :óÏÇÌÁÓÎÏ (2.11),supx∈R |Q�(x)| 6
11− q2 supx∈R |M̃�(x)| 6

11− q2 (K(1)y +K(−1)y ): (3:4)÷ÏÓ�ÏÌØÚÕÅÍÓÑ ×ÙÔÅËÁÀÝÉÍÉ ÉÚ (2.12), (2.14) ÒÁ×ÅÎÓÔ×ÁÍÉQ�(x) =M1;�(x) + ∞∫

−∞

G(1)z (x) Q̃�(z) dz; (3:5)É Q̃�(x) =M−1;�(x) + ∞∫

−∞

G(−1)z (x)Q�(z) dz; (3:6)ÇÄÅ Q̃�(x) := Ex{1[y;y+�)(S−1(�))� exp(− �∫0 f(S−1(s)) ds)}:úÁÍÅÔÉÍ, ÞÔÏ ÄÌÑ ÆÕÎË�ÉÉ Q̃� ÔÏÖÅ ×ÅÒÎÁ Ï�ÅÎËÁ (3.4).ðÏÓËÏÌØËÕ M1;�(x), x ∈ R, Ñ×ÌÑÅÔÓÑ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑ (2.5) �ÒÉl = 1 É �(x) = 1�1[y;y+�)(x), Á G(1)z (x) Ñ×ÌÑÅÔÓÑ (ÓÍ. ÚÁÄÁÞÕ (2.6), (2.7))ÆÕÎË�ÉÅÊ çÒÉÎÁ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÇÏ ÕÒÁ×ÎÅÎÉÑ, ÔÏ ÉÎÔÅÇÒÁÌØÎÏÅ ÕÒÁ×-ÎÅÎÉÅ (3.5) ÜË×É×ÁÌÅÎÔÎÏ ÓÌÅÄÕÀÝÅÍÕ:12�2(1; x)Q′′�(x) + �(1; x)Q′�(x)− (� + �1 + f(x))Q�(x)= − ��1[y;y+�)(x) − �1Q̃�(x): (3.7)



66 á. î. âïòïäéîäÅÌÁÑ × (3.7) ÚÁÍÅÎÕ V�(x) = exp( x∫0 �(1;u)�2(1;u)du)Q�(x), �ÏÌÕÞÁÅÍV ′′�(x) = {2(�+ �1 + f(x))�2(1; x) +( �(1; x)�2(1; x))2 +( �(1; x)�2(1; x))′}V�(x)
− 2�2(1; x) exp( x∫0 �(1; u)�2(1; u)du)( ��1[y;y+�)(x) + �1Q̃�(x)):ïÂÏÚÎÁÞÉÍ R�(x) �ÒÁ×ÕÀ ÞÁÓÔØ ÜÔÏÇÏ ÒÁ×ÅÎÓÔ×Á. éÎÔÅÇÒÉÒÕÑ ÜÔÏÒÁ×ÅÎÓÔ×Ï, �ÏÌÕÞÁÅÍV ′�(x2)− V ′�(x1) = x2∫x1 R�(x) dx: (3:8)éÎÔÅÇÒÉÒÕÑ (3.8) �Ï x2 ×ÎÕÔÒÉ ÉÎÔÅÒ×ÁÌÁ (x1; x3), �ÏÌÕÞÁÅÍV�(x3)− V�(x1)− V ′�(x1)(x3 − x1) = x3∫x1 dx2 x2∫x1 R�(x) dx: (3:9)÷ ÓÉÌÕ (3.4) ÓÅÍÅÊÓÔ×Ï ÆÕÎË�ÉÊ {V�(x)}�6=0 Ñ×ÌÑÅÔÓÑ ÒÁ×ÎÏÍÅÒÎÏ ÏÇÒÁ-ÎÉÞÅÎÎÙÍ ÎÁ ÌÀÂÏÍ ËÏÎÅÞÎÏÍ ÉÎÔÅÒ×ÁÌÅ. áÎÁÌÏÇÉÞÎÏ ÒÁ×ÎÏÍÅÒÎÏ ÏÇ-ÒÁÎÉÞÅÎÎÙÍ Ñ×ÌÑÅÔÓÑ ÎÁ ÌÀÂÏÍ ËÏÎÅÞÎÏÍ ÉÎÔÅÒ×ÁÌÅ É ÉÎÔÅÇÒÁÌ × �ÒÁ-×ÏÊ ÞÁÓÔÉ (3.8). ÷ÙÂÉÒÁÑ × (3.9) x3 = x1+1, ÌÅÇËÏ ×Ù×ÅÓÔÉ, ÞÔÏ ÓÅÍÅÊ-ÓÔ×Ï {V ′�(x)}�6=0 Ñ×ÌÑÅÔÓÑ ÒÁ×ÎÏÍÅÒÎÏ ÏÇÒÁÎÉÞÅÎÎÙÍ ÎÁ ÌÀÂÏÍ ËÏÎÅÞ-ÎÏÍ ÉÎÔÅÒ×ÁÌÅ. éÚ (3.9) ×ÙÔÅËÁÅÔ, ÞÔÏ ÓÅÍÅÊÓÔ×Ï ÆÕÎË�ÉÊ {V�(x)}�6=0ÒÁ×ÎÏÓÔÅ�ÅÎÎÏ ÎÅ�ÒÅÒÙ×ÎÏ ÎÁ ÌÀÂÏÍ ÉÎÔÅÒ×ÁÌÅ [a; b℄. ÷ ÒÅÚÕÌØÔÁÔÅ,�Ï ÔÅÏÒÅÍÅ áÒ�ÅÌÁ{áÓËÏÌÉ, ÓÅÍÅÊÓÔ×Ï ÆÕÎË�ÉÊ {V�(x)}�6=0, ÚÁÄÁÎÎÏÅÎÁ [a; b℄, Ñ×ÌÑÅÔÓÑ ÏÔÎÏÓÉÔÅÌØÎÏ ËÏÍ�ÁËÔÎÙÍ. ïÔÓÀÄÁ ÓÌÅÄÕÅÔ, ÞÔÏ ÉÚÌÀÂÏÊ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ �n, ÓÔÒÅÍÑÝÅÊÓÑ Ë ÎÕÌÀ, ÍÏÖÎÏ ÉÚ×ÌÅÞØÔÁËÕÀ �ÏÄ�ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ �nk , ÞÔÏ V�nk (x) ÎÁ [a; b℄ ÒÁ×ÎÏÍÅÒÎÏÓÈÏÄÉÔÓÑ Ë ÎÅËÏÔÏÒÏÊ ÆÕÎË�ÉÉ Vy(x). óÌÅÄÏ×ÁÔÅÌØÎÏ Q�nk (x) ÎÁ [a; b℄ÒÁ×ÎÏÍÅÒÎÏ ÓÈÏÄÉÔÓÑ Ë ÆÕÎË�ÉÉ Qy(x) = exp( −

x∫0 �(1;u)�2(1;u)du)Vy(x).áÎÁÌÏÇÉÞÎÏ ÉÚ ÌÀÂÏÊ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ �n, ÓÔÒÅÍÑÝÅÊÓÑ Ë ÎÕÌÀ,ÍÏÖÎÏ ÉÚ×ÌÅÞØ ÔÁËÕÀ �ÏÄ�ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ �′nk , ÞÔÏ Q̃�′nk (x) ÎÁ



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 67[a; b℄ ÒÁ×ÎÏÍÅÒÎÏ ÓÈÏÄÉÔÓÑ Ë ÎÅËÏÔÏÒÏÊ ÆÕÎË�ÉÉ Q̃y(x). äÅÊÓÔ×ÉÔÅÌØ-ÎÏ, �ÒÏ�ÅÓÓ S−1 ÏÔÌÉÞÁÅÔÓÑ ÏÔ �ÒÏ�ÅÓÓÁ S1 ÔÏÌØËÏ ÎÁÞÁÌØÎÏÊ ÄÉÆÆÕ-ÚÉÅÊ. ëÒÏÍÅ ÔÏÇÏ, Ml;�(x), x ∈ R, ÓÈÏÄÉÔÓÑ �ÒÉ � → 0 Ë ÆÕÎË�ÉÉG̃(l)y (x) := ddzEx{ exp(− �∫0 (�1 + f(Xl(s))) ds);Xl(�) < y};ÞÔÏ ÓÌÅÄÕÅÔ ÉÚ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÔÅÏÒÅÍÙ 6.1 ÇÌ. IV ÉÚ [2℄. ïÞÅ×ÉÄÎÏ, ÞÔÏG̃(l)y (x) = ��1G(l)y (x), ÇÄÅ G(l)y (x) Ï�ÒÅÄÅÌÅÎÁ × (2.9). õÂÅÄÉÔØÓÑ × ÜÔÏÍÍÏÖÎÏ �ÏÄÓÔÁ×É× ×ÍÅÓÔÏ ÍÏÍÅÎÔÏ× � É �1 ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÅ �ÒÅÏÂÒÁ-ÚÏ×ÁÎÉÑ ìÁ�ÌÁÓÁ.÷ ÒÅÚÕÌØÔÁÔÅ, ×ÙÂÒÁ× ÄÏÓÔÁÔÏÞÎÏ ÒÅÄËÕÀ �ÏÄ�ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ,ÍÙ ÍÏÖÅÍ × (3.5) É (3.6) �ÅÒÅÊÔÉ Ë �ÒÅÄÅÌÕ, ÞÔÏ �ÒÉ×ÏÄÉÔ Ë ÒÁ×ÅÎÓÔ×ÁÍQy(x) = ��1G(1)y (x) + ∞∫

−∞

G(1)z (x) Q̃y(z) dz; (3:10)É Q̃y(x) = ��1G(−1)y (x) + ∞∫

−∞

G(−1)z (x)Qy(z) dz: (3:11)ðÏÄÓÔÁ×ÌÑÑ (3.11) × �ÒÁ×ÕÀ ÞÁÓÔØ (3.10), �ÏÌÕÞÉÍ ÕÒÁ×ÎÅÎÉÅ (3.2), ËÏ-ÔÏÒÏÅ ÉÍÅÅÔ ÅÄÉÎÓÔ×ÅÎÎÏÅ ÏÇÒÁÎÉÞÅÎÎÏÅ ÒÅÛÅÎÉÅ. ðÏÓËÏÌØËÕ �ÒÅÄÅÌØ-ÎÁÑ ÆÕÎË�ÉÑ ÎÅ ÚÁ×ÉÓÉÔ ÏÔ ×ÙÂÏÒÁ �ÏÄ�ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔÉ, ÔÏ Q�(x)�ÒÉ � → 0 ÒÁ×ÎÏÍÅÒÎÏ ÓÈÏÄÉÔÓÑ ÎÁ ÌÀÂÏÍ ËÏÎÅÞÎÏÍ ÉÎÔÅÒ×ÁÌÅ [a; b℄Ë ÆÕÎË�ÉÉ Qy(x), ËÏÔÏÒÁÑ ÓÏÇÌÁÓÎÏ Ï�ÒÅÄÅÌÅÎÉÀ �ÒÏÉÚ×ÏÄÎÏÊ ÂÕÄÅÔÉÍÅÔØ ×ÉÄ (3.1). �ÅÏÒÅÍÁ ÄÏËÁÚÁÎÁ. �ðÒÉÍÅÒ 3.1. òÁÓÓÍÏÔÒÉÍ ÂÒÏÕÎÏ×ÓËÏÅ Ä×ÉÖÅÎÉÅ Ó �ÅÒÅËÌÀÞÁÀÝÉÍÓÑÚÎÁËÏÍ ÌÉÎÅÊÎÏÇÏ ÓÎÏÓÁ. üÔÏÔ �ÒÏ�ÅÓÓ ÉÍÅÅÔ ÓÌÅÄÕÀÝÉÊ ×ÉÄ:S�(t) := x+ � t∫0 (−1)N(s) ds+W (t); W (0) = 0: (3:12)÷ÙÞÉÓÌÉÍ ÓÎÁÞÁÌÁ �ÌÏÔÎÏÓÔØ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙ S�(�):Qy(x) := ddyPx(S�(�) < y) = � ∞∫0 e−�t ddyPx(S�(t) < y) dt:



68 á. î. âïòïäéîúÁÔÅÍ, ÏÂÒÁÔÉ× �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï � > 0 × �ÏÌÕÞÅÎÎÏÍ ×ÙÒÁ-ÖÅÎÉÉ, ×ÙÞÉÓÌÉÍ �ÅÒÅÈÏÄÎÕÀ �ÌÏÔÎÏÓÔØ �ÒÏ�ÅÓÓÁ S�(t), t > 0. ëÒÏÍÅÔÏÇÏ, ×ÙÞÉÓÌÉÍ É ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÕÀ ÆÕÎË�ÉÀ ×ÅÌÉÞÉÎÙ S�(t).óÏÇÌÁÓÎÏ ÆÏÒÍÕÌÅ 2.1.0.5 ÉÚ [3℄ �ÒÉ l = 1;−1G(l)z (x) = �1√2�+ 2�1 + �2 e−l�(x−z)e−|x−z|√2�+2�1+�2 : (3:13)ñÓÎÏ, ÞÔÏ G(l)z (x) = G(l)0 (x − z). îÁÍ �ÏÎÁÄÏÂÉÔÓÑ ÓÌÅÄÕÀÝÅÅ ÌÅÇËÏ�ÒÏ×ÅÒÑÅÍÏÅ ÒÁ×ÅÎÓÔ×Ï: �ÒÉ � > 0
∞∫

−∞

1√2�+ �2 eixe−l�(x−z)−|x−z|√2�+�2 dx = 2eiz2�+ 2 + 2il�: (3:14)éÓ�ÏÌØÚÕÑ ÜÔÕ ÆÏÒÍÕÌÕ É (3.13), ÄÌÑ �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ æÕÒØÅ ÆÕÎË�ÉÉG(l)z (x) �ÏÌÕÞÉÍ ÓÌÅÄÕÀÝÅÅ ×ÙÒÁÖÅÎÉÅ:Ĝ(l)z () := ∞∫

−∞

eixG(l)z (x) dx = 2�1eiz2�+ 2�1 + 2 + 2il�:ðÒÉÍÅÎÑÑ Ë (2.4) �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ É ÉÓ�ÏÌØÚÕÑ ÔÏÔ ÆÁËÔ, ÞÔÏ�ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ Ó×ÅÒÔËÉ ÒÁ×ÎÏ �ÒÏÉÚ×ÅÄÅÎÉÀ �ÒÅÏÂÒÁÚÏ×ÁÎÉÊæÕÒØÅ, �ÏÌÕÞÁÅÍ
̂̃Gy() = Ĝ(−1)y ()Ĝ(1)0 () = 4�21 eiy(2�+ 2�1 + 2)2 + 42�2 :ðÏÌÏÖÉÍ̂Qy() := ∞∫

−∞

eixQy(x) dx = ∞∫

−∞

eix ddyPx(S�(�) < y) dx:ðÒÉÍÅÎÅÎÉÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ æÕÒØÅ Ë ÕÒÁ×ÎÅÎÉÀ (3.2) ÄÁÅÔQ̂y() = ��1 Ĝ(1)y () + ��1 ̂̃Gy() + ̂̃G0()Q̂y():÷ ÉÔÏÇÅ �ÏÌÕÞÁÅÍ ÓÌÅÄÕÀÝÅÅ ÕÒÁ×ÎÅÎÉÅ ÄÌÑ Q̂y():Q̂y() = 2� eiy2�+ 2�1 + 2 + 2i� + 4�1� eiy(2�+ 2�1 + 2)2 + 42�2+ 4�21(2�+ 2�1 + 2)2 + 42�2 Q̂y();



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 69ÉÌÉ Q̂y() = 2� eiy(2�+ 4�1 + 2 − 2i�)(2�+ 2�1 + 2)2 + 42�2+ 4�21(2�+ 2�1 + 2)2 + 42�2 Q̂y():òÅÛÅÎÉÅ, ÏÞÅ×ÉÄÎÏ, ÉÍÅÅÔ ×ÉÄQ̂y() = 2� eiy(2�+ 2 + 4�1 − 2i�)(2�+ 2)2 + 4�1(2�+ 2) + 42�2 (3:15)ÉÌÉ Q̂y() = � eiy(2�+ 4�1 − �21)(�22 − �21)(2 + �21) + � eiy(�22 − 2�− 4�1)(�22 − �21)(2 + �22)
− 4i�� eiy(�22 − �21) ( 12 + �21 − 12 + �22); (3.16)ÇÄÅ �1 := √2(�+ �1 + �2 −√2��2 + (�1 + �2)2)1=2; (3:17)�2 := √2(�+ �1 + �2 +√2��2 + (�1 + �2)2)1=2; (3:18)ïÞÅ×ÉÄÎÏ, ÞÔÏ �2 >

√2�+ 4�1 > �1 > 0.éÓ�ÏÌØÚÕÑ ÆÏÒÍÕÌÙ
∞∫

−∞

eix 12�e−|y−x|� dx = eiy2 + �2 ;
∞∫

−∞

eix 12 sign(x− y)e−|y−x|� dx = i eiy2 + �2 ;É ÏÂÒÁÝÁÑ × (3.16) �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ �Ï , �ÏÌÕÞÁÅÍddyPx(S�(�) < y)= �(2�+ 4�1 − �21)(�22 − �21)�1 e−|y−x|�1 + �(�22 − 2�− 4�1)(�22 − �21)�2 e−|y−x|�2+ 2�� sign(y − x)(�22 − �21) (e−|y−x|�1 − e−|x−y|�2): (3.19)



70 á. î. âïòïäéîïÂÒÁÔÉÍ × ÜÔÏÍ ×ÙÒÁÖÅÎÉÉ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï �, Ô.Å. ×ÙÞÉ-ÓÌÉÍ ddyPx(S�(t) < y) = L−1� ( 1� ddyPx(S�(�) < y));ÇÄÅ L−1� { Ï�ÅÒÁÔÏÒ ÏÂÒÁÔÎÏÇÏ �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ ìÁ�ÌÁÓÁ �Ï � > 0.õÄÏÂÎÏ ××ÅÓÔÉ ÓÌÅÄÕÀÝÉÅ ÏÂÏÚÎÁÞÅÎÉÑ: �̃ := � + (� + �1=�)2=2, :=√�̃, � := (y − x)√2, � := �1=(|�|√2), �̃ := �=√2. �ÏÇÄÁR() := 1� ddyPx(S�(�)<y)= 12√2( 1√(−|�̃|)2−�2+ �−|�̃|√(−|�̃|)2−�2+sign(��) ) e−|�|
√(−|�̃|)2−�2+ 12√2( 1√(+|�̃|)2−�2 − �−|�̃|√(+|�̃|)2−�2 −sign(��) ) e−|�|
√(+|�̃|)2−�2:(3.20)÷ÏÓ�ÏÌØÚÕÅÍÓÑ ÓÌÅÄÕÀÝÉÍÉ ÆÏÒÍÕÌÁÍÉ ÏÂÒÁÝÅÎÉÑ �ÒÅÏÂÒÁÚÏ×ÁÎÉÑìÁ�ÌÁÓÁ (ÓÍ. [4℄). ðÕÓÔØF (�) := ∞∫0 e−�tf(t) dt; � > � > 0:�ÏÇÄÁ

L−1� (F (�+ �)) = e−�tf(t); (3:21)
L−1� (F (�)� ) = t∫0 f(v) dv; (3:22)

L−1� (F (√�)) = 12√�t3=2 ∞∫0 ve−v2=4tf(v) dv: (3:23)îÁÍ �ÏÎÁÄÏÂÑÔÓÑ ÎÅËÏÔÏÒÙÅ ÞÁÓÔÎÙÅ ÆÏÒÍÕÌÙ. ó�ÒÁ×ÅÄÌÉ×Ï
L−1� (e−|�|

√(�∓|�̃|)2−�2
√(�∓ |�̃|)2 − �2 ) = e±|�̃|tI0(�√t2 −�2) 1[|�|;∞)(t):



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 71ðÒÉÍÅÎÑÑ Ë ÜÔÏÊ ÆÏÒÍÕÌÅ (3.22) ÉÍÅÅÍ
L−1� ( e−|�|

√(�∓|�̃|)2−�2�√(�∓ |�̃|)2 − �2 ) = t∫
|�|

e±|�̃|uI0(�√u2 −�2) du 1[|�|;∞)(t):éÚ ÜÔÏÊ ÆÏÒÍÕÌÙ ÄÉÆÆÅÒÅÎ�ÉÒÏ×ÁÎÉÅÍ �Ï �ÁÒÁÍÅÔÒÕ |�| �ÏÌÕÞÁÅÔÓÑÆÏÒÍÕÌÁ
L−1� ( 1�e−|�|

√(�∓|�̃|)2−�2)= e±|�̃||�|1[|�|;∞)(t) + �|�|
t∫

|�|

e±|�̃|u I1(�√u2 −�2)√u2 −�2 du 1[|�|;∞)(t);ÇÄÅ Ik(x) { ÍÏÄÉÆÉ�ÉÒÏ×ÁÎÎÙÅ ÆÕÎË�ÉÉ âÅÓÓÅÌÑ.úÁÍÅÎÑÑ × (3.19) ÏÂÒÁÔÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï � ÎÁ �ÒÅÏÂÒÁ-ÚÏ×ÁÎÉÅ �Ï �̃, ÍÙ �ÏÌÕÞÁÅÍ ÓÏÇÌÁÓÎÏ (3.21) ÍÎÏÖÉÔÅÌØ e−(�+�1=�)2t=2.úÁÔÅÍ ×ÏÓ�ÏÌØÚÕÅÍÓÑ ÆÏÒÍÕÌÏÊ (3.23), ÞÔÏ �ÏÚ×ÏÌÉÔ ÎÁÍ �ÅÒÅÊÔÉ Ë�ÒÅÏÂÒÁÚÏ×ÁÎÉÀ �Ï . ÷ ÒÅÚÕÌØÔÁÔÅ �ÏÌÕÞÉÍddyPx(S�(t) < y) = e−(�+�1=�)2t=22√�t3=2 ∞∫0 ve−v2=4tL−1 (R())∣∣v dv= e−(�+�1=�)2t=22√2�t3=2 ∞∫

|�|

ve−v2=4t[ h(�̃v)I0(�√v2 −�2)+ sh(�̃�)+ (�− |�̃|) v∫
|�|

sh(|�̃|u)I0(�√u2−�2) du+ �� v∫
|�|

sh(�̃u)I1(�√u2 −�2)√u2 −�2 du]dv:



72 á. î. âïòïäéîíÅÎÑÑ × ÜÔÏÊ ÆÏÒÍÕÌÅ �ÏÒÑÄÏË ÉÎÔÅÇÒÉÒÏ×ÁÎÉÑ, ÏËÏÎÞÁÔÅÌØÎÏ �ÏÌÕ-ÞÁÅÍ ddyPx(S�(t) < y) = e−(�+�1=�)2t=22√2�t3=2 ∞∫

|�|

e−v2=4t[v sh(�̃�)+ (v h(�̃v) + 2t(�− |�̃|) sh(|�̃|v))I0(�√v2 −�2)+ 2t��sh(�̃v)I1(�√v2 −�2)√v2 −�2 ]dv: (3.24)ðÅÒÅÊÄÅÍ Ë ×ÙÞÉÓÌÅÎÉÀ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÏÊ ÆÕÎË�ÉÉ ×ÅÌÉÞÉÎÙS�(t). ðÏÓËÏÌØËÕ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ ×ÙÒÁÖÅÎÉÑ (3.19) �Ï x ÓÏ-×�ÁÄÁÅÔ Ó �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ �Ï y, ÎÏ Ó �ÁÒÁÍÅÔÒÏÍ − ×ÍÅÓÔÏ, ÉÍÅÅÍ ExeiS�(�) = Q̂x(−). �ÏÇÄÁ, ÉÓ�ÏÌØÚÕÑ (3.15), ÎÁÊÄÅÍExeiS�(�) = (1 + �1 + i�√�21 − 2�2) eix2�+ 2 + r1+ (1− �1 + i�√�21 − 2�2) eix2�+ 2 + r2 ;ÇÄÅ r1 := 2�1 − 2√�21 − 2�2; r2 := 2�1 + 2√�21 − 2�2:ïÂÒÁÝÁÑ × ÜÔÏÍ ×ÙÒÁÖÅÎÉÉ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï �, �ÏÌÕÞÁÅÍExeiS�(t) = 12(1 + �1 + i�√�21 − 2�2)eix e−(�1−√�21−2�2+2=2)t+ 12(1− �1 + i�√�21 − 2�2)eix e−(�1+√�21−2�2+2=2)t: (3.25)éÚ ÜÔÏÇÏ ×ÙÒÁÖÅÎÉÑ, ÎÁ�ÒÉÍÅÒ, ÓÌÅÄÕÅÔ, ÞÔÏExS�(t) = x+ � (1− e−2�1t)2�1 : (3:26)4. òÁÓ�ÒÅÄÅÌÅÎÉÑ ÉÎÔÅÇÒÁÌØÎÙÈ ÆÕÎË�ÉÏÎÁÌÏ× × ÍÏÍÅÎÔ ×Ù-ÈÏÄÁ ÉÚ ÉÎÔÅÒ×ÁÌÁ. òÁÓÓÍÏÔÒÉÍ ÚÁÄÁÞÕ Ï ×ÙÞÉÓÌÅÎÉÉ ÒÁÓ�ÒÅÄÅÌÅ-ÎÉÊ ÉÎÔÅÇÒÁÌØÎÙÈ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÄÉÆÆÕÚÉÏÎÎÏÇÏ �ÒÏ�ÅÓÓÁ Ó �ÅÒÅ-ËÌÀÞÅÎÉÑÍÉ, ÏÓÔÁÎÏ×ÌÅÎÎÏÇÏ × ÍÏÍÅÎÔ �ÅÒ×ÏÇÏ ×ÙÈÏÄÁ Ha;b := min{s :S1(s) =∈ (a; b)}.



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 73äÌÑ ÔÁËÏÇÏ �ÒÏ�ÅÓÓÁ ÍÏÍÅÎÔ ×ÙÈÏÄÁ ÉÚ ÉÎÔÅÒ×ÁÌÁ ÍÏÖÅÔ ÏÓÕÝÅ-ÓÔ×ÌÑÔØÓÑ ÌÉÂÏ �ÏÓÒÅÄÓÔ×ÏÍ �ÅÒÅÓÅÞÅÎÉÑ ×ÅÒÈÎÅÊ ÇÒÁÎÉ�Ù, ÌÉÂÏ { ÎÉ-ÖÎÅÊ.óÌÅÄÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ ËÁÓÁÅÔÓÑ, �Ï ÓÕÔÉ, �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ ìÁ�ÌÁ-ÓÁ (�ÁÒÁÍÅÔÒ  ×ËÌÀÞÅÎ × f) ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ÎÅÏÔÒÉ�ÁÔÅÌØÎÏÇÏ ÉÎÔÅ-ÇÒÁÌØÎÏÇÏ ÆÕÎË�ÉÏÎÁÌÁ ÏÔ ÄÉÆÆÕÚÉÉ S1, ÏÓÔÁÎÏ×ÌÅÎÎÏÊ × ÍÏÍÅÎÔ ×Ù-ÈÏÄÁ ÉÚ ÉÎÔÅÒ×ÁÌÁ ÞÅÒÅÚ ÇÒÁÎÉ�Õ b.�ÅÏÒÅÍÁ 4.1. ðÕÓÔØ f(x), x ∈ [a; b℄, { ÎÅÏÔÒÉ�ÁÔÅÌØÎÁÑ ËÕÓÏÞÎÏ ÎÅ-�ÒÅÒÙ×ÎÁÑ ÆÕÎË�ÉÑ. �ÏÇÄÁ ÆÕÎË�ÉÑRb(x) :=Ex{exp(−Ha;b∫0 f(S1(s)) ds);S1(Ha;b)=b}; x ∈ [a; b℄; (4.1)Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÏÇÒÁÎÉÞÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑRb(x) = M̃b(x) + b∫a G̃z(x)Rb(z) dz; x ∈ [a; b℄; (4:2)ÇÄÅ M̃b(x) :=M (1)b (x) + b∫a M (−1)b (z)G(1)z (x) dz; (4:3)G̃y(x) := b∫a G(−1)y (z)G(1)z (x) dz; (4:4)É �ÒÉ ËÁÖÄÏÍ l = −1; 1 ÆÕÎË�ÉÑ M (l)b (x), x ∈ [a; b℄, Ñ×ÌÑÅÔÓÑ ÅÄÉÎ-ÓÔ×ÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ12�2(l; x)M ′′(x)+�(l; x)M ′(x)− (�1+f(x))M(x) = 0; x ∈ (a; b); (4:5)M(a) = 0; M(b) = 1; (4:6)Á G(l)z (x), x ∈ [a; b℄, Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÎÅ�ÒÅÒÙ×ÎÙÍ ÒÅÛÅÎÉÅÍÚÁÄÁÞÉ12�2(l; x)G′′(x)+�(l; x)G′(x)−(�1+f(x))G(x)=0; x∈(a; b)\{z}; (4.7)G′(z + 0)−G′(z − 0) = −2�1=�2(l; z); (4.8)G(a) = 0; G(b) = 0: (4.9)



74 á. î. âïòïäéîäÏËÁÚÁÔÅÌØÓÔ×Ï. ëÁË É �ÒÉ ÄÏËÁÚÁÔÅÌØÓÔ×Å ÔÅÏÒÅÍÙ 2.1 ÕÓÔÁÎÁ×ÌÉ-×ÁÅÔÓÑ, ÞÔÏ ÕÒÁ×ÎÅÎÉÅ (4.2) ÉÍÅÅÔ ÅÄÉÎÓÔ×ÅÎÎÏÅ ÏÇÒÁÎÉÞÅÎÎÏÅ ÒÅÛÅ-ÎÉÅ.äÌÑ ÔÏÇÏ ÞÔÏÂÙ ÄÏËÁÚÁÔØ Ó�ÒÁ×ÅÄÌÉ×ÏÓÔØ ÕÒÁ×ÎÅÎÉÑ (4.2), ÄÏÓÔÁ-ÔÏÞÎÏ ÄÏËÁÚÁÔØ, ÞÔÏ ÆÕÎË�ÉÑ Rb ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÓÏÏÔÎÏÛÅÎÉÀRb(x) =M (1)b (x) + b∫a G(1)z (x) R̃b(z) dz; (4:10)ÇÄÅ̃Rb(x) :=Ex{exp(−H(−1)a;b∫0 f(S−1(s)) ds);S−1(H(−1)a;b )=b}; x∈ [a; b℄; (4.11)É H(l)a;b = min{s : Xl(s) 6∈ (a; b)}. ïÂÏÓÎÏ×ÁÎÉÅ ÔÏ ÖÅ, ÞÔÏ É �ÒÉ ÄÏËÁ-ÚÁÔÅÌØÓÔ×Å ÔÅÏÒÅÍÙ 2.1. ðÏÜÔÏÍÕ ÄÌÑ R̃b ÂÕÄÅÔ Ó�ÒÁ×ÅÄÌÉ× ÓÌÅÄÕÀÝÉÊÁÎÁÌÏÇ (4.10) R̃b(x) =M (−1)b (x) + b∫a G(−1)z (x)Rb(z) dz; (4:12)�Å�ÅÒØ �ÏÄÓÔÁ×ÌÑÑ (4.12) × �ÒÁ×ÕÀ ÞÁÓÔØ (4.10) �ÏÌÕÞÁÅÍRb(x) =M (1)b (x) + b∫a G(1)z (x)M (−1)b (z) dz+ b∫a b∫a G(1)z (x)G(−1)y (z) dzRb(y) dy:üÔÏ É ÅÓÔØ ÕÒÁ×ÎÅÎÉÅ (4.2).äÏËÁÖÅÍ (4.10). ðÏÌÏÖÉÍM (l)b (x) := Ex{ exp(− H(l)a;b∫0 (�1 + f(Xl(s))) ds);Xl(H(l)a;b) = b}:�ÏÇÄÁM (l)b (x) �ÒÉ x ∈ (a; b) Ñ×ÌÑÅÔÓÑ (ÓÍ. ÇÌ. IV, ÔÅÏÒÅÍÁ 7.2) ÒÅÛÅÎÉ-ÅÍ ÚÁÄÁÞÉ (4.5), (4.6).



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 75ðÏÌÏÖÉÍG(l)z (x) := ddzEx{ exp(− �1∫0 f(Xl(s)) ds);a 6 inf06s6�1Xl(s); sup06s6�1Xl(s) 6 b;Xl(�1) < z}:�ÏÇÄÁ Gz Ñ×ÌÑÅÔÓÑ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ (4.7){(4.9) (ÓÍ. [2, ÇÌ. IV, ÔÅÏ-ÒÅÍÁ 6.2℄, � = �1).íÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ, Ï�ÒÅÄÅÌÑÀÝÅÅ ÆÕÎË�ÉÀ Rb(x), ÒÁÚÏ-ÂØÅÍ × ÓÕÍÍÕ Ä×ÕÈ ÓÌÁÇÁÅÍÙÈ: ÍÁÔÅÍÁÔÉÞÅÓËÏÍÕ ÏÖÉÄÁÎÉÀ �Ï ÓÏÂÙ-ÔÉÀ {Ha;b < �1} = {H(1)a;b < �1} É �Ï ÄÏ�ÏÌÎÅÎÉÀ {Ha;b > �1}, ËÏÔÏÒÏÅÜË×É×ÁÌÅÎÔÎÏ ÓÏÂÙÔÉÀ
{a 6 inf06s6�1X1(s); sup06s6�1X1(s) 6 b}:éÍÅÅÍRb(x) = Ex{ exp(− H(1)a;b∫0 f(X1(s)) ds);X1(H(1)a;b ) = b;H(1)a;b < �1}+Ex{ exp(− �1∫0 f(X1(s)) ds − Ha;b∫�1 f(S1(s)) ds);a 6 inf06s6�1X1(s); sup06s6�1X1(s) 6 b; S1(Ha;b) = b} =: J1(x) + J2(x);ÇÄÅ J1(x) É J2(x) { ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ �ÅÒ×ÏÅ É ×ÔÏÒÏÅ ÓÌÁÇÁÅÍÙÅ. ðÏ-ÓËÏÌØËÕ ÍÏÍÅÎÔ �1 ÎÅ ÚÁ×ÉÓÉÔ ÏÔ �ÒÏ�ÅÓÓÁ X1 É ÉÍÅÅÔ �ÏËÁÚÁÔÅÌØÎÏÅÒÁÓ�ÒÅÄÅÌÅÎÉÅ, ÔÏ ÉÓ�ÏÌØÚÕÑ ÒÁ×ÅÎÓÔ×ÏP(H(1)a;b < �1∣∣�(X1( · ))) = e−�1H(1)a;b ;�ÏÌÕÞÁÅÍ, ÞÔÏ J1(x) =M (1)b (x).òÁÓÓÍÏÔÒÉÍ (ÓÍ. (1.4)) �ÒÏ�ÅÓÓ S̃X1(�1)(s) = S1(s + �1), s > 0, É�-ÁÌÇÅÂÒÕ G�10 . îÁ ÓÏÂÙÔÉÉ {�1 6 Ha;b} ×Ù�ÏÌÎÑÅÔÓÑ ÒÁ×ÅÎÓÔ×ÏHa;b − �1 = H̃a;b := min{s : S̃X1(�1)(s) =∈ (a; b)}:



76 á. î. âïòïäéî�ÏÇÄÁ ÄÌÑ J2(x) �ÏÌÕÞÉÍ ÓÌÅÄÕÀÝÅÅ ×ÙÒÁÖÅÎÉÅ:J2(x) = Ex{ exp(− �1∫0 f(X1(s)) ds)1{a6 inf06s6�1 X1(s); sup06s6�1 X1(s)6b}
×E{ exp(−H̃a;b∫0 f(S̃X1(�1)(s))ds)1{S̃X1(�1)(H̃a;b)=b}∣∣∣G�10 }}:ðÒÏ�ÅÓÓ S̃x ÒÁÓ�ÒÅÄÅÌÅÎ ËÁË S−1 �ÒÉ S−1(0) = x É ÎÅ ÚÁ×ÉÓÉÔ ÏÔ �-ÁÌÇÅÂÒÙ ÓÏÂÙÔÉÊ G�10 , �ÏÒÏÖÄÅÎÎÏÊ �ÒÏ�ÅÓÓÏÍ X1 ÄÏ ÍÏÍÅÎÔÁ �1. ðÒÉ-ÍÅÎÉÍ ÌÅÍÍÕ 2.1 ÇÌ. I ÉÚ [2℄, ÔÏÇÄÁ �ÏÌÕÞÉÍJ2(x)=Ex{exp(− �1∫0 f(X1(s)) ds)1{a6 inf06s6�1X1(s); sup06s6�1X1(s)6b} R̃b(X1(�1))}:�Å�ÅÒØ, ÉÓ�ÏÌØÚÕÑ ×ÅÒÏÑÔÎÏÓÔÎÏÅ �ÒÅÄÓÔÁ×ÌÅÎÉÅ ÆÕÎË�ÉÉ G(1)z (x),ÏËÏÎÞÁÔÅÌØÎÏ �ÏÌÕÞÉÍJ2(x) = b∫a G(1)z (x) R̃b(z) dz:�ÅÍ ÓÁÍÙÍ, �ÒÉ x ∈ (a; b) Ó�ÒÁ×ÅÄÌÉ×Ï ÒÁ×ÅÎÓÔ×Ï (4.10). �ëÁË ÞÁÓÔÎÙÊ ÓÌÕÞÁÊ ÔÅÏÒÅÍÙ 4.1 ÒÁÓÓÍÏÔÒÉÍ ÚÁÄÁÞÕ Ï ×ÙÞÉÓÌÅÎÉÉÒÁÓ�ÒÅÄÅÌÅÎÉÊ ÉÎÔÅÇÒÁÌØÎÙÈ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÄÉÆÆÕÚÉÏÎÎÏÇÏ �ÒÏ-�ÅÓÓÁ Ó �ÅÒÅËÌÀÞÅÎÉÑÍÉ, ÏÓÔÁÎÏ×ÌÅÎÎÏÇÏ × ÍÏÍÅÎÔ �ÅÒ×ÏÇÏ ÄÏÓÔÉÖÅ-ÎÉÑ ÕÒÏ×ÎÑ b, Ô.Å. × ÍÏÍÅÎÔ Hb := min{s : S1(s) = b}. üÔÏÔ ÒÅÚÕÌØ-ÔÁÔ ×Ù×ÏÄÉÔÓÑ ÉÚ ÔÅÏÒÅÍÙ 4.1 Ó �ÏÍÏÝØÀ �ÒÅÄÅÌØÎÏÇÏ �ÅÒÅÈÏÄÁ �ÒÉa ↓ −∞.�ÅÏÒÅÍÁ 4.2. ðÕÓÔØ f(x), x ∈ (−∞; b℄, { ÎÅÏÔÒÉ�ÁÔÅÌØÎÁÑ ËÕÓÏÞÎÏÎÅ�ÒÅÒÙ×ÎÁÑ ÆÕÎË�ÉÑ. �ÏÇÄÁ ÆÕÎË�ÉÑLb(x) := Ex{ exp(− Hb∫0 f(S1(s)) ds);Hb <∞

}; x ∈ (−∞; b℄; (4:13)



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 77Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÏÇÒÁÎÉÞÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑLb(x) = M̃b(x) + b∫
−∞

G̃z(x)Lb(z) dz; x ∈ (−∞; b℄ (4:14)ÇÄÅ M̃b(x) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ (4:3) �ÒÉ a = −∞, Á G̃y(x) ÕÄÏ×ÌÅÔ×Ï-ÒÑÅÔ (4:4) �ÒÉ a = −∞. ðÒÉ ËÁÖÄÏÍ l = −1; 1 ÆÕÎË�ÉÑ M (l)b (x),x ∈ (−∞; b℄, Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÏÇÒÁÎÉÞÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÕÒÁ×-ÎÅÎÉÑ (4:5), ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÉÍ ÕÓÌÏ×ÉÀ M (l)b (b) = 1, Á G(l)z (x), x ∈(−∞; b℄, Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÎÅ�ÒÅÒÙ×ÎÙÍ ÏÇÒÁÎÉÞÅÎÎÙÍ ÒÅÛÅ-ÎÉÅÍ ÚÁÄÁÞÉ (4:7){(4:9) �ÒÉ a = −∞.ðÒÉÍÅÒ 4.1. äÌÑ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ Ó �ÅÒÅËÌÀÞÁÀÝÉÍÓÑ ÚÎÁ-ËÏÍ ÌÉÎÅÊÎÏÇÏ ÓÎÏÓÁ (ÓÍ. (3.12)) ×ÙÞÉÓÌÉÍ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁÍÏÍÅÎÔÁ �ÅÒ×ÏÇÏ �Ï�ÁÄÁÎÉÑ:Lb(x) := Ex{e−�Hb ;Hb <∞
}; x ∈ (−∞; b℄: (4:15)÷ ÓÉÌÕ �ÒÏÓÔÒÁÎÓÔ×ÅÎÎÏÊ ÏÄÎÏÒÏÄÎÏÓÔÉ �ÒÏ�ÅÓÓÁ S� (ÓÍ. (3.19)) ÄÏ-ÓÔÁÔÏÞÎÏ ×ÙÞÉÓÌÉÔØ (4.15) �ÒÉ b = 0, x 6 0, �ÏÓËÏÌØËÕ Lb(x) =L0(x − b), x 6 b.÷ÏÓ�ÏÌØÚÕÅÍÓÑ ÕÒÁ×ÎÅÎÉÅÍ (4.14), ÒÅÛÅÎÉÅ ËÏÔÏÒÏÇÏ ÂÕÄÅÍ ÉÓËÁÔØ× ×ÉÄÅ L0(x) = A1ex�1 +A2ex�2 ; x 6 0; �2 > �1 > 0:óÏÇÌÁÓÎÏ ÆÏÒÍÕÌÅ 2.2.0.1 ÉÚ [3℄ �ÒÉ l = 1;−1M (l)0 (x) :=Ex{e−(�+�1)H(l�)0 ;H(l�)0 <∞
}=e−l�x+x√2�+2�1+�2 ; (4:16)ÇÄÅ H(�)b := min{s :W (�)(s) = b}, É ÓÏÇÌÁÓÎÏ ÆÏÒÍÕÌÁÍ 2.1.0.5 É 2.1.1.6ÉÚ [3℄ �ÒÉ l = 1;−1, x 6 0, z 6 0,G(l)z (x)= ddzEx{e−��1 ; sup06s6�1W (l�)(s)60;W (l�)(�1)<z}= �1√2�+2�1+�2 el�(z−x)(e−|x−z|√2�+2�1+�2−e(x+z)√2�+2�1+�2): (4.17)



78 á. î. âïòïäéîîÁÍ �ÏÎÁÄÏÂÑÔÓÑ ÓÌÅÄÕÀÝÉÅ ÌÅÇËÏ �ÒÏ×ÅÒÑÅÍÙÅ ÒÁ×ÅÎÓÔ×Á: �ÒÉ q > 0,p > 0 0∫
−∞

eqz−|z−x|p dz = 2p exqp2 − q2 + expq − p (4:18)É e−(x+y)q 0∫
−∞

e2qz−(|z−y|+|z−x|)p dz = p2q(p− q)e−|x−y|(p−q)
− p2q(p+ q)e−|x−y|(p+q) − p2(p− q)e(x+y)(p−q): (4.19)ðÏÌÏÖÉÍ � =√2�+ 2�1 + �2. ðÒÉÍÅÎÑÑ (4.18), �ÏÌÕÞÁÅÍ:M̃0(x) =M (1)b (x) + 0∫

−∞

M (−1)0 (z)G(1)z (x) dz= ex(�−�) + �12�(� + �)(ex(�−�) − ex(�+�)): (4.20)ðÒÉÍÅÎÑÑ (4.19), �ÏÌÕÞÁÅÍG̃y(x)= 0∫
−∞

G(−1)y (z)G(1)z (x) dz= �21� 2 e−(x+y)�( 0∫
−∞

e2�z−(|z−y|+|z−x|)�dz
− ex� 0∫

−∞

e(2�+� )z−|z−y|� dz − ey� 0∫
−∞

e(2�+� )z−|z−x|� dz+ e(x+y)� 0∫
−∞

e2(�+� )zdz) = �212�� [e−|y−x|(�−�)� − � − e−|y−x|(�+�)� + �+ ex(�−�)ey(�+�) + ex(�+�)ey(�−�)� + � − e(x+y)(�−�)� + � − e(x+y)(�−�)� − � ]:�ÏÇÄÁ Ó ÕÞÅÔÏÍ (4.18) ÄÌÑ �ÒÏÉÚ×ÏÌØÎÏÇÏ � > 0 �ÏÌÕÞÉÍ0∫
−∞

G̃y(x) e�y dy = �212�� [ 2ex�(� − �)2 − �2 − 2ex�(� + �)2 − �2



òáóðòåäåìåîéñ æõîëãéïîáìï÷ 79+ ex(�−�)(� − �)(�− � + �) − ex(�+�)(� + �)(�− � − �) + 1� + �( ex(�−�)�+ � + �+ ex(�+�)�+ � − � − ex(�−�)�+ � − �)− ex(�−�)(� − �)(�+ � − �)]= �21(ex� − ex(�−�))�� ( 1(� − �)2 − �2 − 1(� + �)2 − �2)+�21(ex(�−�) − ex(�+�))2�� (� + �) ( 1�− � − � − 1�+ � − �):íÎÏÖÉÔÅÌØ �ÒÉ ex� × ÜÔÏÍ ×ÙÒÁÖÅÎÉÉ ÉÍÅÅÔ ÓÌÅÄÕÀÝÉÊ ×ÉÄ4�21((�−�)2−� 2)((� + �)2−� 2) = 4�21(�2−(�+�)2)(�2−(�−�)2) =1: (4:21)ðÒÁ×ÏÅ ÒÁ×ÅÎÓÔ×Ï ÂÕÄÅÔ ×Ù�ÏÌÎÑÔØÓÑ ÂÌÁÇÏÄÁÒÑ ÔÏÍÕ, ÞÔÏ ÍÙ ×ÙÂÉÒÁ-ÅÍ × ËÁÞÅÓÔ×Å � ÏÄÉÎ ÉÚ ËÏÒÎÅÊ ÜÔÏÇÏ ÕÒÁ×ÎÅÎÉÑ. îÅÔÒÕÄÎÏ ÕÂÅÄÉÔØÓÑ× ÔÏÍ, ÞÔÏ ÔÁËÉÅ ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÅ ËÏÒÎÉ ÉÍÅÀÔ ×ÉÄ (3.17) É (3.18).÷ ÉÔÏÇÅ ÉÍÅÅÍ0∫
−∞

G̃y(x)e�ydy=ex�− ex(�−�)+ �21�(�+�)((�−�)2−� 2)(ex(�−�)−ex(�+�)):ðÕÓÔØ ÄÁÌÅÅ �1 É �2 { ËÏÒÎÉ (3.17) É (3.18). ðÏÄÓÔÁ×ÌÑÑ × ÕÒÁ×ÎÅ-ÎÉÅ (4.14) �ÒÉ b = 0 ÒÅÛÅÎÉÅL0(x) = A1ex�1 +A2ex�2 ;×ÙÒÁÖÅÎÉÅ (4.20) É, ÕÞÉÔÙ×ÁÑ �ÏÌÕÞÅÎÎÏÅ ×ÙÛÅ ÒÁ×ÅÎÓÔ×Ï, ÉÍÅÅÍ0=ex(�−�)+ �12�(�+�)(ex(�−�)−ex(�+�))−(A1+A2)ex(�−�)+ �21�(�+�)( A1((�1−�)2−� 2) + A2((�2−�)2−� 2))(ex(�−�)−ex(�+�)):ïÔÓÀÄÁ ÓÌÅÄÕÅÔ ÓÉÓÔÅÍÁ ÕÒÁ×ÎÅÎÉÊA1 +A2 = 1;A1((�1 − �)2 − � 2) + A2((�2 − �)2 − � 2) = − 12�1 :÷ ÓÉÌÕ (4.21), �ÏÓÌÅÄÎÅÅ ÒÁ×ÅÎÓÔ×Ï ÜË×É×ÁÌÅÎÔÎÏA1((�1 + �)2 − � 2) +A2((�2 + �)2 − � 2) = −2�1:



80 á. î. âïòïäéîòÅÛÅÎÉÅ �ÏÌÕÞÅÎÎÏÊ ÓÉÓÔÅÍÙ ÉÍÅÅÔ ×ÉÄA1 = (�2 + �)2 − 2�− �2(�2 − �1)(�1 + �2 + 2�) ; A2 = 2�+ �2 − (�1 + �)2(�2 − �1)(�1 + �2 + 2�) :ïËÏÎÞÁÔÅÌØÎÏ �ÏÌÕÞÉÍ, ÞÔÏ �ÒÉ x ∈ (−∞; b℄Lb(x) := Ex{e−�Hb ;Hb <∞
}= (�2 + �)2 − 2�− �2(�2 − �1)(�1 + �2 + 2�)e−(b−x)�1+ 2�+ �2 − (�1 + �)2(�2 − �1)(�1 + �2 + 2�)e−(b−x)�2 : (4.22)éÓ�ÏÌØÚÕÑ Ó×ÏÊÓÔ×Ï ÓÉÍÍÅÔÒÉÉ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ, ÉÍÅÅÍ, ÞÔÏ�ÒÉ x ∈ [b;∞)Lb(x) := Ex{e−�Hb ;Hb <∞
}= (�2 − �)2 − 2�− �2(�2 − �1)(�1 + �2 − 2�)e−(x−b)�1+ 2�+ �2 − (�1 − �)2(�2 − �1)(�1 + �2 − 2�)e−(x−b)�2 : (4.23)ïÔÍÅÔÉÍ ÏÄÎÏ ×ÁÖÎÏÅ ÓÌÅÄÓÔ×ÉÅ. ðÒÉ � = 0 ÉÍÅÅÍ �1 = 0, �2 =2√�1 + �2 É, ÓÌÅÄÏ×ÁÔÅÌØÎÏ,Px(Hb <∞

) = 1:ðÏÜÔÏÍÕ ÂÒÏÕÎÏ×ÓËÏÅ Ä×ÉÖÅÎÉÅ Ó �ÅÒÅËÌÀÞÁÀÝÉÍÓÑ ÚÎÁËÏÍ ÌÉÎÅÊÎÏ-ÇÏ ÓÎÏÓÁ Ñ×ÌÑÅÔÓÑ ×ÏÚ×ÒÁÔÎÙÍ �ÒÏ�ÅÓÓÏÍ.ìÉÔÅÒÁÔÕÒÁ1. M. Ka On distribution of ertain Wiener funtionals. | Trans. Amer. Math.So. 65, No. 1 (1949), 1{13.2. á. î. âÏÒÏÄÉÎ, óÌÕÞÁÊÎÙÅ �ÒÏ�ÅÓÓÙ, ìÁÎØ, ó.-ðÅÔÅÒÂÕÒÇ, 2013.3. á. î. âÏÒÏÄÉÎ, ð. óÁÌÍÉÎÅÎ, ó�ÒÁ×ÏÞÎÉË �Ï ÂÒÏÕÎÏ×ÓËÏÍÕ Ä×ÉÖÅÎÉÀ. æÁËÔÙÉ ÆÏÒÍÕÌÙ, ìÁÎØ, ó.-ðÅÔÅÒÂÕÒÇ, 2016.4. ç. âÅÊÔÍÅÎ, á. üÒÄÅÊÉ, �ÁÂÌÉ�Ù ÉÎÔÅÇÒÁÌØÎÙÈ �ÒÅÏÂÒÁÚÏ×ÁÎÉÊ, Ô. I, îÁÕËÁ,íÏÓË×Á, 1969.Borodin A. N. Distributions of funtionals of swithing di�usions.The paper deals with the methods of omputations of distributions offuntionals of swithing di�usions. The swithing between two olletionsof di�usion oeÆients happens at the Poisson time moments, whih are
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