
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 431, 2014 Ç.á. î. âÏÒÏÄÉÎòáóðòåäåìåîéñ æõîëãéïîáìï÷ ï�óðåãéáìøîùè äéææõúéê óï óëáþëáíé÷ ÒÁÂÏÔÅ ÒÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ Ó�Å�ÉÁÌØÎÙÊ ËÌÁÓÓ ÄÉÆÆÕÚÉÊ ÓÏ ÓËÁÞ-ËÁÍÉ. äÌÑ ÔÒÁÄÉ�ÉÏÎÎÏÇÏ ËÌÁÓÓÁ ÔÁËÉÈ ÄÉÆÆÕÚÉÊ ÓËÁÞËÉ ÎÁÓÔÕ�Á-ÀÔ × ÍÏÍÅÎÔÙ ×ÒÅÍÅÎÉ, ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÅ ÍÏÍÅÎÔÁÍ ÓËÁÞËÏ× �ÒÏ�ÅÓ-ÓÁ ðÕÁÓÓÏÎÁ. ðÒÉ ÜÔÏÍ �ÏÌÏÖÅÎÉÅ × ÍÏÍÅÎÔ ÓËÁÞËÁ ÍÏÖÅÔ ÂÙÔØ �ÒÏ-ÉÚ×ÏÌØÎÙÍ. ï�ÉÓÁÎÉÅ ÔÒÁÄÉ�ÉÏÎÎÏÇÏ ËÌÁÓÓÁ ÄÉÆÆÕÚÉÊ ÓÏ ÓËÁÞËÁÍÉÍÏÖÎÏ ÎÁÊÔÉ, ÎÁ�ÒÉÍÅÒ, × [1, ÇÌ. VI℄. �ÁÍ ÖÅ �ÒÅÄÓÔÁ×ÌÅÎÏ ÅÓÔÅÓÔ×ÅÎ-ÎÏÅ ÏÂÏÂÝÅÎÉÅ ÜÔÏÇÏ ËÌÁÓÓÁ É ÒÁÚÌÉÞÎÙÅ ÒÅÚÕÌØÔÁÔÙ.÷ ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÅ ÉÚÕÞÁÀÔÓÑ ÄÉÆÆÕÚÉÉ ÓÏ ÓËÁÞËÁÍÉ, ËÏÔÏÒÙÅ ÎÁ-ÓÔÕ�ÁÀÔ ÞÅÒÅÚ ÔÁËÉÅ ÍÏÍÅÎÔÙ ×ÒÅÍÅÎÉ, × ËÏÔÏÒÙÅ ÄÉÆÆÕÚÉÑ ÍÏÖÅÔÉÍÅÔØ ÌÉÛØ ÚÁÄÁÎÎÏÅ ËÏÎÅÞÎÏÅ ÞÉÓÌÏ ÚÎÁÞÅÎÉÊ. ë ÔÁËÉÍ ÍÏÍÅÎÔÁÍ,ÎÁ�ÒÉÍÅÒ, ÏÔÎÏÓÑÔÓÑ ÍÏÍÅÎÔÙ ×ÙÈÏÄÁ ÄÉÆÆÕÚÉÉ ÉÚ ÉÎÔÅÒ×ÁÌÁ, ÍÏ-ÍÅÎÔÙ ÏÂÒÁÔÎÙÅ Ë ÌÏËÁÌØÎÏÍÕ ×ÒÅÍÅÎÉ ÄÉÆÆÕÚÉÉ ÉÌÉ ÍÉÎÉÍÕÍÙ ÉÚÏÂÒÁÔÎÙÈ ÌÏËÁÌØÎÙÈ ×ÒÅÍÅÎ. îÁÓ ÉÎÔÅÒÅÓÕÀÔ ÒÅÚÕÌØÔÁÔÙ, �ÏÚ×ÏÌÑÀ-ÝÉÅ ×ÙÞÉÓÌÑÔØ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ÒÁÚÌÉÞÎÙÈ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÄÉÆÆÕÚÉÉÓÏ ÓËÁÞËÁÍÉ. äÌÑ ÄÉÆÆÕÚÉÊ, × ÞÁÓÔÎÏÓÔÉ, ÄÌÑ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅ-ÎÉÑ, ÏÓÎÏ×Ï�ÏÌÁÇÁÀÝÅÅ ÚÎÁÞÅÎÉÅ ÄÌÑ ÒÁÚ×ÉÔÉÑ ÔÅÏÒÉÉ ÒÁÓ�ÒÅÄÅÌÅÎÉÑÉÎÔÅÇÒÁÌØÎÙÈ ÆÕÎË�ÉÏÎÁÌÏ× ÉÍÅÅÔ ÒÁÂÏÔÁ í. ëÁ�Á [2℄.1. ó�Å�ÉÁÌØÎÙÅ ÄÉÆÆÕÚÉÉ ÓÏ ÓËÁÞËÁÍÉ. ðÕÓÔØ Yk, k = 1; 2; : : : , {ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÅ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ.ðÕÓÔØ W (t), t > 0 { �ÒÏ�ÅÓÓ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ, ÎÅ ÚÁ×ÉÓÑÝÉÊÏÔ ×ÅÌÉÞÉÎ Yk, k = 1; 2; : : : .òÁÓÓÍÏÔÒÉÍ ÏÄÎÏÒÏÄÎÙÊ ÄÉÆÆÕÚÉÏÎÎÙÊ �ÒÏ�ÅÓÓ X , Ñ×ÌÑÀÝÉÊÓÑÒÅÛÅÎÉÅÍ ÓÔÏÈÁÓÔÉÞÅÓËÏÇÏ ÄÉÆÆÅÒÅÎ�ÉÁÌØÎÏÇÏ ÕÒÁ×ÎÅÎÉÑ: Ó ×ÅÒÏÑÔ-ÎÏÓÔØÀ ÅÄÉÎÉ�Á ÄÌÑ ÌÀÂÏÇÏ t > 0X(t) = x+ t∫0 �(X(u)) du+ t∫0 �(X(u)) dW (u): (1:1)ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÒÁÓ�ÒÅÄÅÌÅÎÉÅ ÆÕÎË�ÉÏÎÁÌÏ×, ÄÉÆÆÕÚÉÑ ÓÏ ÓËÁÞËÁÍÉ, ÓÌÕÞÁÊ-ÎÙÅ ÍÏÍÅÎÔÙ ×ÒÅÍÅÎÉ.îÁÓÔÏÑÝÁÑ ÒÁÂÏÔÁ ÞÁÓÔÉÞÎÏ �ÏÄÄÅÒÖÉ×ÁÌÁÓØ ÇÒÁÎÔÁÍÉ îû 2504.2014.1 É ðÒÏ-ÇÒÁÍÍÏÊ ÆÕÎÄÁÍÅÎÔÁÌØÎÙÈ ÉÓÓÌÅÄÏ×ÁÎÉÊ òáî \óÏ×ÒÅÍÅÎÎÙÅ �ÒÏÂÌÅÍÙ ÔÅÏÒÅÔÉ-ÞÅÓËÏÊ ÍÁÔÅÍÁÔÉËÉ". 37



38 á. î. âïòïäéîðÕÓÔØ �(x) É �(x), x ∈ R { ÎÅ�ÒÅÒÙ×ÎÏ ÄÉÆÆÅÒÅÎ�ÉÒÕÅÍÙÅ ÆÕÎË�ÉÉ,ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÉÅ ÕÓÌÏ×ÉÀ ÏÇÒÁÎÉÞÅÎÎÏÓÔÉ ÎÁ ÌÉÎÅÊÎÙÊ ÒÏÓÔ:
|�(x)| + |�(x)| 6 C(1 + |x|) ÄÌÑ ×ÓÅÈ x ∈ R:�ÏÇÄÁ, ÓÏÇÌÁÓÎÏ [1, ÔÅÏÒÅÍÅ 7.3 ÇÌ. II℄, ÓÕÝÅÓÔ×ÕÅÔ ÅÄÉÎÓÔ×ÅÎÎÏÅ ÓÉÌØ-ÎÏÅ ÒÅÛÅÎÉÅ ÕÒÁ×ÎÅÎÉÑ (1.1). ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ infx∈R�(x) > 0 É ÞÔÏ�ÒÏÉÚ×ÏÄÎÁÑ ( �(x)�2(x))′ ÏÇÒÁÎÉÞÅÎÁ. òÁÓÓÍÏÔÒÉÍ ÕÓÌÏ×ÉÑ, �ÒÉ ËÏÔÏÒÙÈÍÏÖÎÏ ÇÁÒÁÎÔÉÒÏ×ÁÔØ ÓÕÝÅÓÔ×Ï×ÁÎÉÅ ÌÏËÁÌØÎÏÇÏ ×ÒÅÍÅÎÉ Õ ÏÄÎÏÒÏÄ-ÎÏÇÏ ÄÉÆÆÕÚÉÏÎÎÏÇÏ �ÒÏ�ÅÓÓÁ X . ðÒÏ�ÅÓÓ X(t) ÉÍÅÅÔ ÌÏËÁÌØÎÏÅ ×ÒÅ-ÍÑ, ÅÓÌÉ Ó ×ÅÒÏÑÔÎÏÓÔØÀ ÅÄÉÎÉ�Á ÄÌÑ ×ÓÅÈ (t; y) ∈ [0;∞)×R ÓÕÝÅÓÔ×ÕÅÔ�ÒÅÄÅÌ (ÓÍ. (5.3) ÇÌ. II ÉÚ [1℄)`X(t; y) = lim"↓0 1" t∫0 1[y;y+")(X(v)) dv:äÌÑ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ W ÌÏËÁÌØÎÏÅ ×ÒÅÍÑ `W ÓÕÝÅÓÔ×ÕÅÔ (ÓÍ.,ÎÁ�ÒÉÍÅÒ, § 5 ÇÌ. II ÉÚ [1℄). äÌÑ ÄÉÆÆÕÚÉÊ, ËÏÔÏÒÙÅ �ÏÌÕÞÁÀÔÓÑ Ó�ÏÍÏÝØÀ ÔÒÁÎÓÆÏÒÍÁ�ÉÉ ÉÚ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ, ÌÏËÁÌØÎÏÅ ×ÒÅÍÑÔÏÖÅ ÓÕÝÅÓÔ×ÕÅÔ. ïÎÏ Ñ×ÎÏ ×ÙÒÁÖÁÅÔÓÑ ÞÅÒÅÚ ÂÒÏÕÎÏ×ÓËÏÅ ÌÏËÁÌØÎÏÅ×ÒÅÍÑ. üÔÏ ÈÏÒÏÛÏ ÉÚ×ÅÓÔÎÙÊ ÆÁËÔ (ÓÍ., ÎÁ�ÒÉÍÅÒ, § 5.3 ÉÚ [3℄). äÌÑÔÏÇÏ, ÞÔÏÂÙ ÜÔÏ Ï�ÉÓÁÔØ, ÒÁÓÓÍÏÔÒÉÍ ÛËÁÌÕ �ÒÏ�ÅÓÓÁ X(t):S(x) := x∫0 exp(

− 2 y∫0 �(v)�2(v) dv) dy; x ∈ R;É �ÌÏÔÎÏÓÔØ ÍÅÒÙ ÓËÏÒÏÓÔÉm(x) = 2�2(x) exp(2 y∫0 �(v)�2(v) dv):ðÕÓÔØ lim infy→∞

1y y∫0 exp(
− 4 z∫0 �(v)�2(v) dv)dz > 0;lim infy→∞

1y 0∫

−y exp(4 0∫z �(v)�2(v) dv)dz > 0;



òáóðòåäåìåîéå æõîëãéïîáìï÷ 39ÔÏÇÄÁ ÄÌÑ ÉÎÔÅÇÒÁÌØÎÏÇÏ ÆÕÎË�ÉÏÎÁÌÁA(t) := t∫0 �2(X(s))(S′(X(s)))2 ds; t ∈ [0;∞);×Ù�ÏÌÎÑÅÔÓÑ (ÓÍ. (5.3) ÇÌ. IV ÉÚ [1℄) ÒÁ×ÅÎÓÔ×Ï A(∞) = ∞ �.Î. ÷ ÜÔÉÈÕÓÌÏ×ÉÑÈ ÓÌÕÞÁÊÎÙÊ ÍÏÍÅÎÔat := min{s : A(s) = t}; t ∈ [0;∞);×ÓÅÇÄÁ ËÏÎÅÞÅÎ, É, ÓÏÇÌÁÓÎÏ ÚÁÍÅÞÁÎÉÀ 13.1 ÇÌ. IV ÉÚ [1℄, �ÒÏ�ÅÓÓW̃ (t) := S(X(�t)), t > 0, { ÂÒÏÕÎÏ×ÓËÏÅ Ä×ÉÖÅÎÉÅ. óÌÅÄÏ×ÁÔÅÌØÎÏ,X(t) = S(−1)(W̃ (A(t)));Á ÜÔÏ ×ÌÅÞÅÔ, ÞÔÏ `X(t; y) = m(y)2 `W̃ (A(t); S(y)):ïÄÉÎ ÉÚ ÎÁÉÂÏÌÅÅ ÉÎÔÅÒÅÓÎÙÈ ÍÏÍÅÎÔÏ× ÏÓÔÁÎÏ×ËÉ ÄÉÆÆÕÚÉÉ { ÜÔÏÍÏÍÅÎÔ, ÏÂÒÁÔÎÙÊ Ë ÌÏËÁÌØÎÏÍÕ ×ÒÅÍÅÎÉ%X(v; z) = min{s > 0 : `X(s; z) = v}; v > 0; z ∈ R:äÌÑ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÄÉÆÆÕÚÉÊ, ÏÓÔÁÎÏ×ÌÅÎÎÙÈ × ÜÔÏÔÍÏÍÅÎÔ ×ÒÅÍÅÎÉ, ÕÄÁÅÔÓÑ �ÏÌÕÞÉÔØ Ñ×ÎÙÅ ÆÏÒÍÕÌÙ (ÓÍ. [4℄). ðÏÓËÏÌØ-ËÕ, ËÏÇÄÁ ÄÉÆÆÕÚÉÑ X ÎÁÈÏÄÉÔÓÑ ×ÎÅ ÕÒÏ×ÎÑ z, ÌÏËÁÌØÎÏÅ ×ÒÅÍÑ`X(s; z), s > 0, ÎÅ ÍÅÎÑÅÔÓÑ, ÔÏ ×Ù�ÏÌÎÑÅÔÓÑ ÒÁ×ÅÎÓÔ×ÏX(%X(v; z)) = z.ë �ÅÒ×ÏÍÕ Ó�Å�ÉÁÌØÎÏÍÕ ËÌÁÓÓÕ ÄÉÆÆÕÚÉÊ ÓÏ ÓËÁÞËÁÍÉ ÏÔÎÏÓÑÔÓÑÄÉÆÆÕÚÉÉ, Õ ËÏÔÏÒÙÈ ÓËÁÞËÉ ÎÁÓÔÕ�ÁÀÔ ÞÅÒÅÚ ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁËÏ×ÏÒÁÓ�ÒÅÄÅÌÅÎÎÙÅ ÍÏÍÅÎÔÙ ×ÒÅÍÅÎÉ, Ñ×ÌÑÀÝÉÅÓÑ ÏÂÒÁÔÎÙÍÉ Ë ÌÏËÁÌØ-ÎÏÍÕ ×ÒÅÍÅÎÉ ÄÉÆÆÕÚÉÉ × ÔÏÞËÅ z. ëÁÖÄÙÊ ÒÁÚ ÄÉÆÆÕÚÉÑ ÏÓÕÝÅÓÔ×ÌÑ-ÅÔ ÓËÁÞËÉ ÔÏÌØËÏ ÉÚ ÓÏÓÔÏÑÎÉÑ z, É ÚÎÁÞÅÎÉÑ ÓËÁÞËÏ× ÒÁÓ�ÒÅÄÅÌÅÎÙ ×ÓÏÏÔ×ÅÔÓÔ×ÉÉ ÓÏ ÓÌÕÞÁÊÎÙÍÉ ×ÅÌÉÞÉÎÁÍÉ Yk, k = 1; 2; : : : .æÏÒÍÁÌØÎÏÅ Ï�ÒÅÄÅÌÅÎÉÅ ÔÁËÏ×Ï: ÄÉÆÆÕÚÉÑ ÓÏ ÓËÁÞËÁÍÉ (ÏÂÏÚÎÁ-ÞÉÍ ÅÅ J (1)) Ï�ÒÅÄÅÌÑÅÔÓÑ ÒÅËÕÒÒÅÎÔÎÏ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ. ðÏÌÏÖÉÍ
κ1 := %X(v; z). ðÒÉ κ0 := 0 6 t < κ1, �ÏÌÁÇÁÅÍ J (1)(t) := X(t), ÇÄÅ X {ÒÅÛÅÎÉÅ ÕÒÁ×ÎÅÎÉÑ (1.1). ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ �ÒÉ ÎÅËÏÔÏÒÏÍ l = 1; 2; : : :Ï�ÒÅÄÅÌÅÎÙ ÍÏÍÅÎÔ ÏÓÔÁÎÏ×ËÉ κl É �ÒÏ�ÅÓÓ J (1) ÄÏ ÜÔÏÇÏ ÍÏÍÅÎÔÁ. ðÒÉÆÉËÓÉÒÏ×ÁÎÎÏÍ l = 1; 2; : : : �ÒÏ�ÅÓÓ W̃l(s) :=W (s+κl)−W (κl), s > 0,



40 á. î. âïòïäéîÑ×ÌÑÅÔÓÑ ÂÒÏÕÎÏ×ÓËÉÍ Ä×ÉÖÅÎÉÅÍ. òÁÓÓÍÏÔÒÉÍ ÒÅÛÅÎÉÅ ÕÒÁ×ÎÅÎÉÑX̃(l)x (s) = x+ s∫0 �(X̃(l)x (v)) dv + s∫0 �(X̃(l)x (v)) dW̃l(v): (1:2)äÉÆÆÕÚÉÑ X̃(l)x (s) ÉÍÅÅÔ, ÔÁËÉÅ ÖÅ ËÏÎÅÞÎÏÍÅÒÎÙÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ, ËÁËÉ ÉÓÈÏÄÎÁÑ ÄÉÆÆÕÚÉÑ X . äÁÌÅÅ �ÏÌÁÇÁÅÍJ (1)(s+ κl) := X̃(l)z+Yl(s); 0 6 s < κl+1 − κl;
κl+1 := κl +min{s > 0 : `X̃(l)z+Yl (s; z) = v}: (1:3)÷ ÌÀÂÏÊ ÍÏÍÅÎÔ κl ÓËÁÞËÏÏÂÒÁÚÎÁÑ ÄÉÆÆÕÚÉÑ J̃ (1)l (s) := J (1)(s + κl),s > 0, ÎÁÞÉÎÁÅÔÓÑ ÚÁÎÏ×Ï ËÁË ÏÂÙÞÎÁÑ ÄÉÆÆÕÚÉÑ X , ×ÙÈÏÄÑÝÁÑ ÉÚÔÏÞËÉ z+Yl, Á ÄÁÌÅÅ �ÒÏÄÏÌÖÁÅÔÓÑ ËÁË ÉÓÈÏÄÎÁÑ ÓËÁÞËÏÏÂÒÁÚÎÁÑ ÄÉÆ-ÆÕÚÉÑ J (1). ðÒÉ ÜÔÏÍ ÏÎÁ ÎÅ ÚÁ×ÉÓÉÔ ÏÔ �-ÁÌÇÅÂÒÙ ÓÏÂÙÔÉÊ, �ÏÒÏÖÄÅÎ-ÎÙÈ �ÒÏ�ÅÓÓÏÍ J (1) ÄÏ ÍÏÍÅÎÔÁ ×ÒÅÍÅÎÉ κl.ëÏ ×ÔÏÒÏÍÕ ÒÁÓÓÍÏÔÒÅÎÎÏÍÕ ËÌÁÓÓÕ ÄÉÆÆÕÚÉÊ ÏÔÎÏÓÑÔÓÑ ÄÉÆÆÕÚÉÉÓÏ ÓËÁÞËÏÏÂÒÁÚÎÙÍ ÏÔÒÁÖÅÎÉÅÍ ÏÔ ÇÒÁÎÉ� ÉÎÔÅÒ×ÁÌÁ (a; b) ×Ï ×ÎÕÔÒÅÎ-ÎÀÀ ÅÇÏ ÞÁÓÔØ. ðÕÓÔØ (Ya;k; Yb;k), k = 1; 2; : : : , { ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁ-ËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÅ Ä×ÕÍÅÒÎÙÅ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ ÓÏ ÚÎÁÞÅÎÉÑÍÉ× [0; b − a℄2. üÔÉ ×ÅÌÉÞÉÎÙ ÂÕÄÕÔ ÈÁÒÁËÔÅÒÉÚÏ×ÁÔØ ÚÎÁÞÅÎÉÑ ÓËÁÞËÏ×ÏÔ ÇÒÁÎÉ� a É b ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ ×Ï ×ÎÕÔÒÅÎÎÀÀ ÞÁÓÔØ ÉÎÔÅÒ×ÁÌÁ. ðÏ-ÌÏÖÉÍ Ha;b := min{s : X(s) =∈ (a; b)} { ÍÏÍÅÎÔ �ÅÒ×ÏÇÏ ×ÙÈÏÄÁ ÉÚÉÎÔÅÒ×ÁÌÁ (a; b). äÉÆÆÕÚÉÑ ÓÏ ÓËÁÞËÁÍÉ (ÏÂÏÚÎÁÞÉÍ ÅÅ J (2)) Ï�ÒÅÄÅÌÑ-ÅÔÓÑ ÒÅËÕÒÒÅÎÔÎÏ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ. ðÒÉ κ0 := 0 6 t < κ1 := Ha;b,�ÏÌÁÇÁÅÍ J (2)(t) := X(t), ÇÄÅ X { ÒÅÛÅÎÉÅ ÕÒÁ×ÎÅÎÉÑ (1.1). ðÏÌÏÖÉÍR1 := (a+ Ya;1)1{a}(X(κ1)) + (b− Yb;1)1{b}(X(κ1));J (1)(s+ κ1) := X̃(1)R1 (s); 0 6 s < κ2 − κ1;

κ2 := κ1 +min{s > 0 : X̃(1)R1 (s) =∈ (a; b)}:äÁÌÅÅ �ÏÌÁÇÁÅÍ, ÞÔÏ �ÒÉ ÎÅËÏÔÏÒÏÍ l = 2; 3; : : : Ï�ÒÅÄÅÌÅÎ ÍÏÍÅÎÔ ÏÓÔÁ-ÎÏ×ËÉ κl É �ÒÏ�ÅÓÓ J (2) Ï�ÒÅÄÅÌÅÎ ÄÏ ÜÔÏÇÏ ÍÏÍÅÎÔÁ. �ÏÇÄÁRl := (a+ Ya;l)1{a}(J (2)(κl)) + (b− Yb;l)1{b}(J (2)(κl));J (2)(s+ κl) := X̃(l)Rl (s); 0 6 s < κl+1 − κl;
κl+1 := κl +min{s > 0 : X̃(l)Rl (s) =∈ (a; b)}: (1:5)



òáóðòåäåìåîéå æõîëãéïîáìï÷ 41÷ ÌÀÂÏÊ ÍÏÍÅÎÔ κl ÓËÁÞËÏÏÂÒÁÚÎÁÑ ÄÉÆÆÕÚÉÑ J̃ (2)l (s) := J (2)(s + κl),s > 0, ÎÁÞÉÎÁÅÔÓÑ ÚÁÎÏ×Ï ËÁË ÏÂÙÞÎÁÑ ÄÉÆÆÕÚÉÑ X , ×ÙÈÏÄÑÝÁÑ ÉÚ ÔÏÞ-ËÉ Rl, Á ÄÁÌÅÅ �ÒÏÄÏÌÖÁÅÔÓÑ ËÁË ÉÓÈÏÄÎÁÑ ÓËÁÞËÏÏÂÒÁÚÎÁÑ ÄÉÆÆÕÚÉÑJ (2). ðÒÉ ÜÔÏÍ ÏÎÁ ÎÅ ÚÁ×ÉÓÉÔ ÏÔ �-ÁÌÇÅÂÒÙ ÓÏÂÙÔÉÊ, �ÏÒÏÖÄÅÎÎÙÈ�ÒÏ�ÅÓÓÏÍ J (2) ÄÏ ÍÏÍÅÎÔÁ ×ÒÅÍÅÎÉ κl.òÁÓÓÍÏÔÒÉÍ ÔÁËÖÅ Ó�Å�ÉÁÌØÎÙÊ ËÌÁÓÓ ÄÉÆÆÕÚÉÊ ÓÏ ÓËÁÞËÁÍÉ, ËÏ-ÔÏÒÙÊ ÏÂÏÂÝÁÅÔ Ä×Á ËÌÁÓÓÁ, �ÒÅÄÓÔÁ×ÌÅÎÎÙÅ ×ÙÛÅ. òÁÓÓÍÏÔÒÉÍ ÍÏ-ÍÅÎÔ, ËÏÔÏÒÙÊ Ñ×ÌÑÅÔÓÑ ÍÉÎÉÍÕÍÏÍ ÉÚ Ä×ÕÈ ÏÂÒÁÎÙÈ ÌÏËÁÌØÎÙÈ ×ÒÅ-ÍÅÎ ÎÁ ÒÁÚÎÙÈ ÕÒÏ×ÎÑÈ. æÉËÓÉÒÕÅÍ ÕÒÏ×ÎÉ y; z ∈ R. ðÏÌÏÖÉÍ#X := #X (u; v; y; z) = min{%X(u; y); %X(v; z)}; v; u > 0:äÌÑ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ, ÏÓÔÁÎÏ-×ÌÅÎÎÏÇÏ × ÜÔÏÔ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ, �ÏÌÕÞÅÎÙ ÒÅÚÕÌØÔÁÔÙ × ÒÁÂÏÔÅ [5℄.ðÏÓËÏÌØËÕ, ËÏÇÄÁ ÄÉÆÆÕÚÉÑ X ÎÁÈÏÄÉÔÓÑ ×ÎÅ ÕÒÏ×ÎÅÊ y; z, ÓÏÏÔ×ÅÔ-ÓÔ×ÕÀÝÅÅ ÌÏËÁÌØÎÏÅ ×ÒÅÍÑ ÎÁ ÕÒÏ×ÎÅ ÎÅ ÍÅÎÑÅÔÓÑ, ÔÏ ×Ù�ÏÌÎÑÀÔÓÑÒÁ×ÅÎÓÔ×Á X(#X) = y ÉÌÉ X(#X) = z.ðÒÉ u → ∞ ÍÏÍÅÎÔ #X �ÒÅÏÂÒÁÚÕÅÔÓÑ × ÍÏÍÅÎÔ %X(v; z). ðÒÉ x ∈(y; z) É u ↓ 0 É v ↓ 0 ÍÏÍÅÎÔ #X �ÒÅÏÂÒÁÚÕÅÔÓÑ × ÍÏÍÅÎÔ Hy;z.ðÕÓÔØ (Yy;k; Yz;k), k = 1; 2; : : : , { ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅ-ÄÅÌÅÎÎÙÅ Ä×ÕÍÅÒÎÙÅ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ ÓÏ ÚÎÁÞÅÎÉÑÍÉ × R2. üÔÉ×ÅÌÉÞÉÎÙ ÂÕÄÕÔ ÈÁÒÁËÔÅÒÉÚÏ×ÁÔØ ÚÎÁÞÅÎÉÑ ÓËÁÞËÏ× ÏÔ ÕÒÏ×ÎÅÊ y É zÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ. äÉÆÆÕÚÉÑ ÓÏ ÓËÁÞËÁÍÉ (ÏÂÏÚÎÁÞÉÍ ÅÅ J̃ (3)) Ï�ÒÅÄÅÌÑ-ÅÔÓÑ ÒÅËÕÒÒÅÎÔÎÏ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ. ðÏÌÏÖÉÍ κ1 := #X(u; v; y; z).ðÒÉ κ0 := 0 6 t < κ1, �ÏÌÁÇÁÅÍ J̃ (3)(t) := X(t), ÇÄÅ X { ÒÅÛÅÎÉÅÕÒÁ×ÎÅÎÉÑ (1.1). ðÏÌÏÖÉÍR1 := (y + Yy;1)1{y}(X(κ1)) + (z + Yz;1)1{z}(X(κ1));J̃ (3)(s+ κ1) := X̃(1)R1 (s); 0 6 s < κ2 − κ1;
κ2 := κ1 + #X̃(1)R1 (u; v; y; z):äÁÌÅÅ �ÏÌÁÇÁÅÍ, ÞÔÏ �ÒÉ ÎÅËÏÔÏÒÏÍ l = 2; 3; : : : , Ï�ÒÅÄÅÌÅÎÙ ÍÏÍÅÎÔÏÓÔÁÎÏ×ËÉ κl É �ÒÏ�ÅÓÓ J̃ (3) ÄÏ ÜÔÏÇÏ ÍÏÍÅÎÔÁ. �ÏÇÄÁRl := (y + Yy;l)1{y}(J̃ (3)(κl)) + (z + Yz;l)1{z}(J̃ (3)(κl));J̃ (3)(s+ κl) := X̃(l)Rl (s); 0 6 s < κl+1 − κl;

κl+1 := κl + #X̃(l)Rl (u; v; y; z): (1:6)



42 á. î. âïòïäéî2. òÁÓ�ÒÅÄÅÌÅÎÉÑ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÄÉÆÆÕÚÉÉ J (1), ÏÓÔÁÎÏ-×ÌÅÎÎÏÊ × ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÙÊ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ.ïÓÎÏ×ÎÏÊ ÉÎÔÅÒÅÓ, ÎÅÓÏÍÎÅÎÎÏ, �ÒÅÄÓÔÁ×ÌÑÀÔ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ÆÕÎË-�ÉÏÎÁÌÏ× ÏÔ �ÒÏ�ÅÓÓÏ×, ÚÁÄÁÎÎÙÈ ÎÁ ÆÉËÓÉÒÏ×ÁÎÎÏÍ ÉÎÔÅÒ×ÁÌÅ ×ÒÅ-ÍÅÎÉ [0; t℄. ïÄÎÁËÏ, ×ÙÞÉÓÌÅÎÉÅ ÔÁËÉÈ ÒÁÓ�ÒÅÄÅÌÅÎÉÊ ÏÓÎÏ×Ù×ÁÅÔÓÑ ÎÁÄÉÆÆÅÒÅÎ�ÉÁÌØÎÙÈ ÕÒÁ×ÎÅÎÉÑÈ × ÞÁÓÔÎÙÈ �ÒÏÉÚ×ÏÄÎÙÈ (ÓÍ., ÎÁ�ÒÉ-ÍÅÒ, § 1 ÇÌ. III ÉÚ [1℄). ÷ÍÅÓÔÏ ÆÉËÓÉÒÏ×ÁÎÎÏÇÏ ×ÒÅÍÅÎÉ t ÓÌÅÄÕÅÔ ×ÚÑÔØ�ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï t Ó ÎÅËÏÔÏÒÙÍ �ÁÒÁÍÅÔÒÏÍ � > 0. üÔÏ �Ï-Ú×ÏÌÑÅÔ ÄÉÆÆÅÒÅÎ�ÉÁÌØÎÙÅ ÕÒÁ×ÎÅÎÉÑ × ÞÁÓÔÎÙÈ �ÒÏÉÚ×ÏÄÎÙÈ ÚÁÍÅ-ÎÉÔØ ÎÁ ÏÂÙËÎÏ×ÅÎÎÙÅ ÄÉÆÆÅÒÅÎ�ÉÁÌØÎÙÅ ÕÒÁ×ÎÅÎÉÑ. äÌÑ ÆÉËÓÉÒÏ-×ÁÎÎÏÇÏ t ÒÅÚÕÌØÔÁÔ �ÏÌÕÞÁÅÔÓÑ ÉÚ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÇÏ ÕÔ×ÅÒÖÄÅÎÉÑ Ó�ÏÍÏÝØÀ ÏÂÒÁÔÎÏÇÏ �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ ìÁ�ÌÁÓÁ �Ï �.ðÕÓÔØ � { ÎÅ ÚÁ×ÉÓÑÝÉÊ ÏÔ �ÒÏ�ÅÓÓÁ {W (s); s > 0} É ×ÅÌÉÞÉÎ Yk,k = 1; 2; : : : , ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏ ÒÁÓ�ÒÅÄÅÌÅÎÎÙÊ Ó �ÁÒÁÍÅÔÒÏÍ � > 0ÓÌÕÞÁÊÎÙÊ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ. úÁÍÅÎÁ ÆÉËÓÉÒÏ×ÁÎÎÏÇÏ ÍÏÍÅÎÔÁ ×ÒÅÍÅÎÉÎÁ � ËÁË ÒÁÚ É ÏÔ×ÅÞÁÅÔ �ÒÅÏÂÒÁÚÏ×ÁÎÉÀ ìÁ�ÌÁÓÁ �Ï t.ïÂÏÚÎÁÞÉÍ Px É Ex ×ÅÒÏÑÔÎÏÓÔØ É ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ ÏÔ×Å-ÞÁÀÝÉÅ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÏÍÕ �ÒÏ�ÅÓÓÕ �ÒÉ ÎÁÞÁÌØÎÏÍ ÚÎÁÞÅÎÉÉ x. äÌÑËÒÁÔËÏÓÔÉ ÍÙ ÉÓ�ÏÌØÚÕÅÍ ÓÌÅÄÕÀÝÅÅ ÏÂÏÚÎÁÞÅÎÉÅ E{�;A} := E{�1A}.îÁÍ �ÏÎÁÄÏÂÑÔÓÑ ÎÅËÏÔÏÒÙÅ ÒÅÚÕÌØÔÁÔÙ Ï ÒÁÓ�ÒÅÄÅÌÅÎÉÉ ÆÕÎË�É-ÏÎÁÌÏ× ÏÔ ÏÄÎÏÒÏÄÎÙÈ ÄÉÆÆÕÚÉÏÎÎÙÈ �ÒÏ�ÅÓÓÏ×.ðÕÓÔØ �(x), f(x), x ∈ [a; b℄, { ËÕÓÏÞÎÏ ÎÅ�ÒÅÒÙ×ÎÙÅ ÆÕÎË�ÉÉ, f > 0.�ÏÇÄÁ ÆÕÎË�ÉÑU(x) := Ex{�(X(�)) exp (
−

�∫0 f(X(s)) ds);a 6 inf06s6� X(s); sup06s6�X(s) 6 b}; x ∈ (a; b);Ñ×ÌÑÅÔÓÑ �ÒÉ x ∈ (a; b) ÅÄÉÎÓÔ×ÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ12�2(x)U ′′(x) + �(x)U ′(x) − (�+ f(x))U(x) = −��(x); (2:1)U(a) = 0; U(b) = 0: (2:2)úÁÍÅÞÁÎÉÅ 2.1.÷ ÓÌÕÞÁÅ a = −∞ ÉÌÉ b =∞ ÄÏ�ÏÌÎÉÔÅÌØÎÏ �ÒÅÄ�ÏÌÁ-ÇÁÅÔÓÑ, ÞÔÏ � ÏÇÒÁÎÉÞÅÎÁ. �ÏÇÄÁ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÅ ÇÒÁÎÉÞÎÏÅ ÕÓÌÏ×ÉÅ



òáóðòåäåìåîéå æõîëãéïîáìï÷ 43× (2.2) ÄÏÌÖÎÏ ÂÙÔØ ÚÁÍÅÎÅÎÏ ÕÓÌÏ×ÉÅÍ, ÞÔÏ ÆÕÎË�ÉÑ U(x) ÏÇÒÁÎÉÞÅÎÁ,ËÏÇÄÁ x ÓÔÒÅÍÉÔÓÑ Ë −∞ ÉÌÉ ∞.üÔÏÔ ÒÅÚÕÌØÔÁÔ ÍÏÖÎÏ ÎÁÊÔÉ × [1℄, ÇÌ. IV, ÔÅÏÒÅÍÁ 4.2.úÁÍÅÞÁÎÉÅ 2.2. äÌÑ ËÕÓÏÞÎÏ ÎÅ�ÒÅÒÙ×ÎÙÈ ÆÕÎË�ÉÊ f É � ÕÒÁ×ÎÅ-ÎÉÅ (2.1) ÎÁÄÏ �ÏÎÉÍÁÔØ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ: ÏÎÏ ÉÍÅÅÔ ÍÅÓÔÏ ×Ï ×ÓÅÈÔÏÞËÁÈ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ ÆÕÎË�ÉÊ f É �, Á × ÔÏÞËÁÈ ÒÁÚÒÙ×Á f É � ÅÇÏÒÅÛÅÎÉÅ ÎÅ�ÒÅÒÙ×ÎÏ ×ÍÅÓÔÅ Ó �ÅÒ×ÏÊ �ÒÏÉÚ×ÏÄÎÏÊ.ðÒÉ ÆÉËÓÉÒÏ×ÁÎÎÏÍ z ∈ [a; b℄ �ÏÌÏÖÉÍ κ1 = %X(v; z), v > 0, Éd(v; x) := Ex{ exp(
−

κ1∫0 (�+f(X(s))) ds);a 6 inf06s6κ1X(s); sup06s6κ1X(s) 6 b}; x ∈ [a; b℄:�ÏÇÄÁ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁD(x) := � ∞∫0 e−�vd(v; x) dv; � > 0;Ñ×ÌÑÅÔÓÑ �ÒÉ x ∈ [a; b℄ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÎÅ�ÒÅÒÙ×ÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ12�2(x)D′′(x) +�(x)D′(x)− (�+ f(x))D(x) = 0; x ∈ (a; b) \ {z}; (2:3)D′(z + 0)−D′(z − 0) = 2�D(z)− 2�; (2:4)D(a) = 0; D(b) = 0: (2:5)äÌÑ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ ÜÔÏ ÓÌÅÄÕÅÔ ÉÚ ÔÅÏÒÅÍÙ 7.2 ÇÌ. III ÉÚ [1℄.äÌÑ ÄÉÆÆÕÚÉÏÎÎÙÈ �ÒÏ�ÅÓÓÏ× ÜÔÏÔ ÒÅÚÕÌØÔÁÔ ×Ù×ÏÄÉÔÓÑ ÉÚ ÔÅÏÒÅ-ÍÙ 5.1 ÇÌ. IV ÉÚ [1℄ ÁÎÁÌÏÇÉÞÎÏ ÒÅÚÕÌØÔÁÔÕ ÄÌÑ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅ-ÎÉÑ.òÅÛÅÎÉÅ ÜÔÏÊ ÚÁÄÁÞÉ ÍÏÖÎÏ ×ÙÒÁÚÉÔØ ÞÅÒÅÚ ÆÕÎÄÁÍÅÎÔÁÌØÎÙÅ ÒÅ-ÛÅÎÉÑ ÏÄÎÏÒÏÄÎÏÇÏ ÕÒÁ×ÎÅÎÉÑ12�2(x)�′′(x) + �(x)�′(x) − (�+ f(x))�(x) = 0; x ∈ R: (2:6)úÁÍÅÞÁÎÉÅ 2.3. óÏÇÌÁÓÎÏ �ÒÅÄÌÏÖÅÎÉÑÍ 12.2 É 12.3 ÇÌ. II ÉÚ [1℄, �ÒÉÓÄÅÌÁÎÎÙÈ �ÒÅÄ�ÏÌÏÖÅÎÉÑÈ ÎÁ ËÏÜÆÆÉ�ÉÅÎÔÙ � É �, ÏÄÎÏÒÏÄÎÏÅ ÕÒÁ×-ÎÅÎÉÅ ÄÌÑ f > 0 ÉÍÅÅÔ Ä×Á ÎÅÏÔÒÉ�ÁÔÅÌØÎÙÈ ÌÉÎÅÊÎÏ ÎÅÚÁ×ÉÓÉÍÙÈÓÔÒÏÇÏ ÍÏÎÏÔÏÎÎÙÈ ÒÅÛÅÎÉÑ  (x) É '(x), ÄÌÑ ËÏÔÏÒÙÈ limx→−∞
'(x) = ∞É limx→∞

 (x) = ∞.



44 á. î. âïòïäéîíÏÎÏÔÏÎÎÏÓÔØ ÂÕÄÅÔ ÓÔÒÏÇÏÊ. üÔÏ ÓÌÅÄÕÅÔ ÉÚ ÔÏÇÏ, ÞÔÏ �ÒÏÉÚ×ÏÄÎÁÑ�′(x) ÎÅ ÍÏÖÅÔ ÏÂÒÁÝÁÔØÓÑ × ÎÕÌØ. ÷ �ÒÏÔÉ×ÎÏÍ ÓÌÕÞÁÅ, �ÒÉ �′(x) = 0 ×ÔÏÞËÅ x ÂÕÄÅÔ ÌÏËÁÌØÎÙÊ ÍÉÎÉÍÕÍ, �ÏÓËÏÌØËÕ, × ÓÉÌÕ (2.6), �′′(x) > 0,Á ÜÔÏ �ÒÏÔÉ×ÏÒÅÞÉÔ ÍÏÎÏÔÏÎÎÏÓÔÉ ÒÅÛÅÎÉÊ.÷ ÓÌÕÞÁÅ, ËÏÇÄÁ ÕÒÁ×ÎÅÎÉÅ (2.6) ÒÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ ÎÁ ËÏÎÅÞÎÏÍ ÉÎ-ÔÅÒ×ÁÌÅ (a; b) Ó ÎÕÌÅ×ÙÍÉ ÇÒÁÎÉÞÎÙÍÉ ÕÓÌÏ×ÉÑÍÉ, ÍÏÖÎÏ ×ÙÂÒÁÔØ ÔÁ-ËÉÅ ÒÅÛÅÎÉÑ, ÞÔÏ  (a) = 0 É  (x) �ÒÉ x > a Ñ×ÌÑÅÔÓÑ ×ÏÚÒÁÓÔÁÀÝÉÍÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑ (2.6), Á '(b) = 0 É '(x) �ÒÉ x 6 b Ñ×ÌÑÅÔÓÑ ÕÂÙ-×ÁÀÝÉÍ ÒÅÛÅÎÉÅÍ ÕÒÁ×ÎÅÎÉÑ (2.6).úÁÄÁÞÁ (2.3){(2.5) ÉÍÅÅÔ ÓÌÅÄÕÀÝÅÅ ÒÅÛÅÎÉÅD(x) = 2�2� + w(z) (z)'(z) ( (x) (z)1(a;z)(x) + '(x)'(z)1[z;b)(x)): (2:7)÷ ÜÔÏÍ ×ÙÒÁÖÅÎÉÉ ÎÅÓÌÏÖÎÏ ÏÂÒÁÔÉÔØ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï �:d(v; x) := 



 (x) (z) exp(
− w(z)v2 (z)'(z)); a 6 x 6 z;'(x)'(z) exp(
− w(z)v2 (z)'(z)); z 6 x 6 b;ÇÄÅ ×ÅÌÉÞÉÎÁ w(x) :=  ′(x)'(x) − '′(x) (x) > 0 { ×ÒÏÎÓËÉÁÎ.æÕÎË�ÉÀ U(x), x ∈ (a; b), ÔÏÖÅ ÍÏÖÎÏ ×ÙÒÁÚÉÔØ ÞÅÒÅÚ ÆÕÎÄÁÍÅÎ-ÔÁÌØÎÙÅ ÒÅÛÅÎÉÑ ' É  . éÍÅÅÍU(x) = b∫a �(z)Gz(x) dz;ÇÄÅ Gz { ÆÕÎË�ÉÑ çÒÉÎÁ ÚÁÄÁÞÉ (2.1), (2.2),Gz(x) = { 2�w(z)�2(z)'(z) (x) �ÒÉ a 6 x 6 z;2�w(z)�2(z) (z)'(x) �ÒÉ z 6 x 6 b:�ÅÏÒÅÍÁ 2.1. ðÕÓÔØ �(x) É f(x), x ∈ [a; b℄, { ËÕÓÏÞÎÏ ÎÅ�ÒÅÒÙ×ÎÙÅÆÕÎË�ÉÉ. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ f > 0. �ÏÇÄÁ ÆÕÎË�ÉÑq(v; x) := Ex{�(J (1)(�)) exp (

−
�∫0 f(J (1)(s)) ds);a 6 inf06s6� J (1)(s); sup06s6� J (1)(s) 6 b}; x ∈ [a; b℄;ÉÍÅÅÔ ×ÉÄ q(v; x) = U(x)− (U(z)− 
v;z)d(v; x); (2:8)



òáóðòåäåìåîéå æõîëãéïîáìï÷ 45ÇÄÅ 
v;z := EU(z + Y1)− U(z)E d(v; z + Y1)1−E d(v; z + Y1) : (2:9)äÏËÁÚÁÔÅÌØÓÔ×Ï. þÔÏÂÙ Õ�ÒÏÓÔÉÔØ ÆÏÒÍÕÌÙ × ÄÁÌØÎÅÊÛÉÈ ÒÁÓÓÕ-ÖÄÅÎÉÑÈ, ÂÕÄÅÍ ÓÞÉÔÁÔØ, ÞÔÏ a = −∞, b = ∞. üÔÏ �ÒÉÎ�É�ÉÁÌØÎÏÇÏÚÎÁÞÅÎÉÑ ÎÅ ÉÍÅÅÔ. æÕÎË�ÉÑ q �ÒÅÄÓÔÁ×ÉÍÁ × ×ÉÄÅ ÓÕÍÍÙ Ä×ÕÈ ÓÌÁÇÁ-ÅÍÙÈ q(v; x) = Ex{�(X(�)) exp (
−

�∫0 f(X(s)) ds); � < κ1}+Ex{�(J (1)(�)) exp (
−

�∫0 f(J (1)(s)) ds); � > κ1}=: q1(v; x) + q2(v; x):óÏÂÙÔÉÅ {� < κ1} ÜË×É×ÁÌÅÎÔÎÏ ÓÏÂÙÔÉÀ {`X(�; z) < v}. òÁÓÓÍÏÔÒÉÍ�ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï v ÆÕÎË�ÉÉ q1(v; x):Q1(x) := � ∞∫0 e−�vq1(v; x) dv= Ex{�(X(�)) exp (
−

�∫0 f(X(s)) ds− �`X(�; z))}:æÕÎË�ÉÑ Q1(x), x ∈ R, Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÎÅ�ÒÅÒÙ×ÎÙÍ ÏÇÒÁÎÉ-ÞÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ12�2(x)Q′′(x) + �(x)Q′(x) − (�+ f(x))Q(x) = −��(x); x 6= z; (2:10)Q′(z + 0)−Q′(z − 0) = 2�Q(z): (2:11)äÌÑ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ ÜÔÏ ÓÌÅÄÕÅÔ ÉÚ ÔÅÏÒÅÍÙ 3.1 ÇÌ. III ÉÚ [1℄.äÌÑ ÄÉÆÆÕÚÉÏÎÎÙÈ �ÒÏ�ÅÓÓÏ× ÜÔÏÔ ÒÅÚÕÌØÔÁÔ ×Ù×ÏÄÉÔÓÑ ÉÚ ÔÅÏÒÅ-ÍÙ 4.1 ÇÌ. IV ÉÚ [1℄ ÁÎÁÌÏÇÉÞÎÏ ÒÅÚÕÌØÔÁÔÕ ÄÌÑ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅ-ÎÉÑ.òÅÛÅÎÉÅ ÚÁÄÁÞÉ (2.10), (2.11) ÎÅÓÌÏÖÎÏ ×ÙÒÁÚÉÔØ ÞÅÒÅÚ ÆÕÎË�ÉÀ U ,ËÏÔÏÒÁÑ Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÏÇÒÁÎÉÞÅÎÎÙÍ ÎÁ ×ÓÅÊ �ÒÑÍÏÊ ÒÅÛÅ-ÎÉÅÍ ÕÒÁ×ÎÅÎÉÑ (2.1), É ÆÕÎË�ÉÀ D. ïÞÅ×ÉÄÎÏ, ÞÔÏQ1(x) = U(x) − U(z)D(x); x ∈ R; (2:12)



46 á. î. âïòïäéî�ÏÓËÏÌØËÕ ÔÁËÁÑ ÆÕÎË�ÉÑ ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÚÁÄÁÞÅ (2.10), (2.11). ïÂÒÁÔ-ÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï � ÏÔ ÜÔÏÊ ÆÕÎË�ÉÉ, ÄÅÌÅÎÎÏÊ ÎÁ �, ×ÓÉÌÕ (2.7) ÉÍÅÅÔ ×ÉÄq1(v; x) = U(x)− U(z) d(v; x); x ∈ R: (2:13)òÁÓÓÍÏÔÒÉÍ ÆÕÎË�ÉÀ q2(v; x), x ∈ R. ðÏ ÔÅÏÒÅÍÅ æÕÂÉÎÉ ÉÍÅÅÍq2(v; x) = �Ex ∞∫

κ1 e−�t{ exp(
−

κ1∫0 f(X(s)) ds)�(J (1)(t))
× exp(

−
t∫

κ1 f(J (1)(s)) ds)}dt:÷ ÜÔÏÍ ×ÙÒÁÖÅÎÉÉ ÓÄÅÌÁÅÍ ÚÁÍÅÎÕ �ÅÒÅÍÅÎÎÏÊ t = u+ κ1. �ÏÇÄÁq2(v; x)=� ∞∫0 e−�uEx{ exp(
−

κ1∫0 (�+f(X(s))) ds)�(J̃ (1)z+Y1(u))
× exp(

−
u∫0 f(J̃ (1)z+Y1(v)) dv)}du;ÇÄÅ J̃ (1)x (s) := J (1)(s + κ1) ÉÍÅÅÔ ÔÁËÉÅ ÖÅ ËÏÎÅÞÎÏÍÅÒÎÙÅ ÒÁÓ�ÒÅÄÅ-ÌÅÎÉÑ ËÁË É ÉÓÈÏÄÎÁÑ ÄÉÆÆÕÚÉÑ J (1) �ÒÉ J (1)(0) = x. ðÒÉ ÜÔÏÍ J̃ (1)xÎÅ ÚÁ×ÉÓÉÔ ÏÔ �-ÁÌÇÅÂÒÙ ÓÏÂÙÔÉÊ G̃ = �(

Gκ10 ⋃�(Y1)), ÇÄÅ Gκ10 { �-ÁÌÇÅÂÒÁ ÓÏÂÙÔÉÊ, �ÏÒÏÖÄÅÎÎÙÈ �ÒÏ�ÅÓÓÏÍ X ÄÏ ÍÏÍÅÎÔÁ κ1 (ÓÍ. Ï�ÒÅ-ÄÅÌÅÎÉÅ × § 4 ÇÌ. I ÉÚ [1℄), Á �(Y1) { �-ÁÌÇÅÂÒÁ, �ÏÒÏÖÄÅÎÎÁÑ ÓÌÕÞÁÊÎÏÊ×ÅÌÉÞÉÎÏÊ Y1.ðÏ ÔÅÏÒÅÍÅ æÕÂÉÎÉ ÉÎÔÅÇÒÁÌ �Ï �ÁÒÁÍÅÔÒÕ u Ó ×ÅÓÏÍ � e−�u ÍÏÖ-ÎÏ ÚÁÍÅÎÉÔØ ÎÁ �ÏÄÙÎÔÅÇÒÁÌØÎÏÅ ×ÙÒÁÖÅÎÉÅ Ó �̃ ×ÍÅÓÔÏ u, ÇÄÅ �̃ {ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏ ÒÁÓ�ÒÅÄÅÌÅÎÎÁÑ Ó �ÁÒÁÍÅÔÒÏÍ � ÓÌÕÞÁÊÎÁÑ ×ÅÌÉÞÉÎÁ,ÎÅ ÚÁ×ÉÓÑÝÁÑ ÏÔ ÄÒÕÇÉÈ �ÒÏ�ÅÓÓÏ× É ×ÅÌÉÞÉÎ. �ÅÍ ÓÁÍÙÍ ÄÌÑ q2(v; x)



òáóðòåäåìåîéå æõîëãéïîáìï÷ 47�ÏÌÕÞÉÍ ÓÌÅÄÕÀÝÅÅ ×ÙÒÁÖÅÎÉÅ:q2(v; x) = Ex{ exp(
−

κ1∫0 (�+ f(X(s))) ds)E{�(J̃ (1)z+Y1(�̃ ))
× exp(

−
�̃∫0 f(J̃ (1)z+Y1(s))ds)∣∣∣G̃

}}:ðÒÉÍÅÎÑÑ ÌÅÍÍÕ 2.1 ÇÌ. I ÉÚ [1℄, �ÏÌÕÞÉÍq2(v; x) = Ex{ exp(
−

κ1∫0 (� + f(X(s))) ds)q(v; z + Y1)}:éÓ�ÏÌØÚÕÑ ÎÅÚÁ×ÉÓÉÍÏÓÔØ �-ÁÌÇÅÂÒÙ Gκ10 ÏÔ ×ÅÌÉÞÉÎÙ Y1, ÉÍÅÅÍq2(v; x) = Ex exp(
−

κ1∫0 (�+ f(X(s))) ds)Eq(v; z + Y1)= d(v; x)Eq(v; z + Y1):÷ ÒÅÚÕÌØÔÁÔÅ �ÏÌÕÞÅÎÏ ÓÌÅÄÕÀÝÅÅ ÕÒÁ×ÎÅÎÉÅq(v; x) = U(x)− U(z)d(v; x) + d(v; x)Eq(v; z + Y1): (2:14)ïÂÏÚÎÁÞÉÍ 
v;z := Eq(v; z + Y1). �ÏÇÄÁ (2.14) �ÒÅÏÂÒÁÚÕÅÔÓÑ × (2.8).ðÏÄÓÔÁ×ÌÑÑ × (2.14) ×ÍÅÓÔÏ x ×ÅÌÉÞÉÎÕ z + Y1 É ×ÙÞÉÓÌÑÑ ÏÔ ÏÂÅÉÈÞÁÓÔÅÊ ÒÁ×ÅÎÓÔ×Á ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ, �ÏÌÕÞÁÅÍ, ÞÔÏ
v;z = EU(z + Y1) + (
v;z − U(z))Ed(v; z + Y1):ïÔÓÀÄÁ ÓÌÅÄÕÅÔ (2.9). �ÅÏÒÅÍÁ ÄÏËÁÚÁÎÁ. �3. òÁÓ�ÒÅÄÅÌÅÎÉÑ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÄÉÆÆÕÚÉÉ J (2), ÏÓÔÁÎÏ-×ÌÅÎÎÏÊ × ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÙÊ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ. îÁÍ �ÏÎÁÄÏÂÉÔ-ÓÑ ÓÌÅÄÕÀÝÉÊ ÒÅÚÕÌØÔÁÔ ÉÚ [1℄, ÇÌ. IV, ÔÅÏÒÅÍÁ 7.2.ðÕÓÔØ f(x), x ∈ [a; b℄, { ÎÅÏÔÒÉ�ÁÔÅÌØÎÁÑ ËÕÓÏÞÎÏ ÎÅ�ÒÅÒÙ×ÎÁÑÆÕÎË�ÉÑ. �ÏÇÄÁ ÆÕÎË�ÉÑMb(x) := Ex{ exp(
−

Ha;b∫0 (f(X(s))) ds);X(Ha;b) = b}; x ∈ [a; b℄;(3:1)



48 á. î. âïòïäéîÑ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ12�2(x)M ′′(x) + �(x)M ′(x)− f(x)M(x) = 0; x ∈ (a; b); (3:2)M(a) = 0; M(b) = 1: (3:3)åÓÌÉ × ÁÎÁÌÏÇÉÞÎÏÍ ÒÅÚÕÌØÔÁÔÅ ÒÁÓÓÍÁÔÒÉ×ÁÅÔÓÑ ÓÕÖÅÎÉÅ ÍÁÔÅÍÁÔÉ-ÞÅÓËÏÇÏ ÏÖÉÄÁÎÉÑ ÎÁ ÓÏÂÙÔÉÅ X(Ha;b) = a, ÔÏ ÆÕÎË�ÉÑ Ma(x), x ∈[a; b℄, ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ (3.2) É ÇÒÁÎÉÞÎÙÍ ÕÓÌÏ×ÉÑÍM(a) = 1; M(b) = 0: (3:4)�ÅÏÒÅÍÁ 3.1. ðÕÓÔØ �(x) É f(x), x ∈ [a; b℄, { ËÕÓÏÞÎÏ ÎÅ�ÒÅÒÙ×ÎÙÅÆÕÎË�ÉÉ. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ f > 0. �ÏÇÄÁ ÆÕÎË�ÉÑr(x) := Ex{�(J (2)(�)) exp (
−

�∫0 f(J (2)(s)) ds)}; x ∈ [a; b℄; (3:5)ÉÍÅÅÔ ×ÉÄ r(x) = U(x) + 
aMa(x) + 
bMb(x); (3:6)ÇÄÅ U Ñ×ÌÑÅÔÓÑ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ (2:1), (2:2), Á 
a É 
b Ñ×ÌÑÀÔÓÑ ÒÅ-ÛÅÎÉÑÍÉ ÓÉÓÔÅÍÙ ÁÌÇÅÂÒÁÉÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊ
a(1−EMa(a+ Ya;1)) − 
bEMb(a+ Ya;1) = EU(a+ Ya;1); (3:7)
−
aEMa(b− Yb;1) + 
b(1−EMb(b− Yb;1)) = EU(b− Yb;1): (3:8)úÁÍÅÞÁÎÉÅ 3.1. åÓÌÉ × Ï�ÒÅÄÅÌÅÎÉÉ �ÒÏ�ÅÓÓÁ J (2) ÒÁÓ�ÒÅÄÅÌÅÎÉÑ ×Å-ÌÉÞÉÎ a+ Ya;1 É b− Yb;1 ÓÏ×�ÁÄÁÀÔ, ÔÏ ÆÕÎË�ÉÑ r(x), x ∈ (a; b), ÉÍÅÅÔ×ÉÄ r(x) = U(x) + M(x)EU(a+ Ya;1)1−M(a+ Ya;1) ; (3:9)ÇÄÅ M(x) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÒÁ×ÎÅÎÉÀ (3.2) É ÇÒÁÎÉÞÎÙÍ ÕÓÌÏ×ÉÑÍM(a) = 1; M(b) = 1: (3:10)äÅÊÓÔ×ÉÔÅÌØÎÏ, × ÜÔÏÍ ÓÌÕÞÁÅ 
a = 
b = 
 É Ma(x) +Mb(x) =M(x).



òáóðòåäåìåîéå æõîëãéïîáìï÷ 49äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 3.1. æÕÎË�ÉÑ r �ÒÅÄÓÔÁ×ÉÍÁ × ×ÉÄÅ ÓÕÍ-ÍÙ Ä×ÕÈ ÓÌÁÇÁÅÍÙÈr(x) = Ex{�(X(�)) exp (
−

�∫0 f(X(s)) ds); � 6 κ1}+Ex{�(J (2)(�)) exp (
−

�∫0 f(J (2)(s)) ds); � > κ1}=: r1(x)+ r2(x):óÏÂÙÔÉÅ {� 6 κ1} ÜË×É×ÁÌÅÎÔÎÏ ÓÏÂÙÔÉÀ
{a 6 inf06s6� X(s); sup06s6�X(s) 6 b};�ÏÜÔÏÍÕ r1(x) = U(x).æÕÎË�ÉÑ r1(x), x ∈ [a; b℄, Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ(2.1), (2.2).òÁÓÓÍÏÔÒÉÍ ÆÕÎË�ÉÀ r2(x), x ∈ [a; b℄. ðÏ ÔÅÏÒÅÍÅ æÕÂÉÎÉ ÉÍÅÅÍr2(x) = �Ex ∞∫Ha;b e−�t{ exp(

−
Ha;b∫0 f(X(s)) ds)�(J (2)(t))

× exp(
−

t∫

κ1 f(J (2)(s)) ds)}dt:÷ ÜÔÏÍ ×ÙÒÁÖÅÎÉÉ ÓÄÅÌÁÅÍ ÚÁÍÅÎÕ �ÅÒÅÍÅÎÎÏÊ t = u + κ1 É ÒÁÓÓÍÏ-ÔÒÉÍ ÓÕÖÅÎÉÑ ÍÁÔÅÍÁÔÉÞÅÓËÏÇÏ ÏÖÉÄÁÎÉÑ ÎÁ ÓÏÂÙÔÉÑ X(Ha;b) = a ÉX(Ha;b) = b. �ÏÇÄÁ ÁÎÁÌÏÇÉÞÎÏ �ÒÅÄÙÄÕÝÅÍÕ ÒÅÚÕÌØÔÁÔÕ, ÉÓ�ÏÌØÚÕÑÔÏÔ ÆÁËÔ, ÞÔÏ �ÒÏ�ÅÓÓ J (2) × ÍÏÍÅÎÔ κ1 = Ha;b ÎÁÞÉÎÁÅÔÓÑ ÚÁÎÏ×Ï ÉJ̃ (2)x (s) := J (2)(s + κ1) ÎÅ ÚÁ×ÉÓÉÔ ÏÔ G̃ = �(
Gκ10 ⋃�(Ya;1; Yb;1)); �ÏÌÕ-ÞÉÍr2(x) = Ex{ exp(

−
Ha;b∫0 (�+ f(X(s))) ds)1{a}(X(Ha;b))

×E{�(J̃ (2)a+Ya;1 (�̃ )) exp(
−

�̃∫0 f(J̃ (2)a+Ya;1(s))ds)∣∣∣G̃
}}



50 á. î. âïòïäéî+Ex{ exp(
−
Ha;b∫0 (�+ f(X(s))) ds)1{b}(X(Ha;b))

×E{�(J̃ (2)b−Yb;1 (�̃ )) exp(
−

�̃∫0 f(J̃ (2)b−Yb;1(s))ds)∣∣∣G̃
}}= Ex{ exp(

−
Ha;b∫0 (�+ f(X(s))) ds);X(Ha;b) = a}Er(a+ Ya;1)+Ex{ exp(

−
Ha;b∫0 (�+ f(X(s))) ds);X(Ha;b) = b}Er(b− Yb;1)=Ma(x)E r(a + Ya;1) +Mb(x)E r(b− Yb;1): (3.11)÷ ÒÅÚÕÌØÔÁÔÅ ÉÍÅÅÍr(x) = U(x) +Ma(x)Er(a + Ya;1) +Mb(x)Er(b − Yb;1): (3:12)ðÏÌÏÖÉÍ 
a := E r(a + Ya;1), 
b := E r(b − Yb;1). ðÏÄÓÔÁ×ÌÑÑ × (3.12)x = a+Ya;1 É ×ÙÞÉÓÌÑÑ ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ, �ÏÌÕÞÁÅÍ ÕÒÁ×ÎÅÎÉÅ(3.7). ðÏÄÓÔÁ×ÌÑÑ × (3.12) x = b− Yb;1, �ÏÌÕÞÁÅÍ (3.8). �4. òÁÓ�ÒÅÄÅÌÅÎÉÑ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÄÉÆÆÕÚÉÉ J (3), ÏÓÔÁÎÏ-×ÌÅÎÎÏÊ × ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÙÊ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ.÷ ÜÔÏÍ �ÕÎËÔÅ ÄÌÑ ÔÏÇÏ, ÞÔÏÂÙ Õ�ÒÏÓÔÉÔØ ÆÏÒÍÕÌÙ, ÍÙ �ÒÅÄ�ÏÌÏ-ÖÉÍ, ÞÔÏ �(x) ≡ 0. üÔÏ ×ÌÅÞÅÔ, ÞÔÏ ×ÒÏÎÓËÉÁÎ w := w(x) :=  ′(x)'(x)−'′(x) (x) > 0 ÆÕÎÄÁÍÅÎÔÁÌØÎÙÈ ÒÅÛÅÎÉÊ ÕÒÁ×ÎÅÎÉÑ (2.6) Ñ×ÌÑÅÔÓÑ�ÏÓÔÏÑÎÎÏÊ ×ÅÌÉÞÉÎÏÊ. ÷ ÓÌÕÞÁÅ, ËÏÇÄÁ ÕÒÁ×ÎÅÎÉÅ (2.6) ÒÁÓÓÍÁÔÒÉ×Á-ÅÔÓÑ ÎÁ ËÏÎÅÞÎÏÍ ÉÎÔÅÒ×ÁÌÅ (a; b) Ó ÎÕÌÅ×ÙÍÉ ÇÒÁÎÉÞÎÙÍÉ ÕÓÌÏ×ÉÑ-ÍÉ, ×ÙÂÉÒÁÅÍ ÔÁËÉÅ ÒÅÛÅÎÉÑ, ÞÔÏ  (a) = 0 É '(b) = 0. ðÏÌÏÖÉÍ�(x; y) :=  (x)'(y) −  (y)'(x). ðÒÉ x > y ÆÕÎË�ÉÑ �(x; y) Ñ×ÌÑÅÔÓÑ�ÏÌÏÖÉÔÅÌØÎÏÊ.ðÒÉ ÆÉËÓÉÒÏ×ÁÎÎÙÈ y < z, y; z ∈ [a; b℄ �ÏÌÏÖÉÍ

κ1 := min{%X(u; y); %X(v; z)}; u > 0; v > 0;
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−

κ1∫0 (�+ f(X(s))) ds);a 6 inf06s6κ1X(s); sup06s6κ1X(s) 6 b;X(κ1) = z}; x ∈ [a; b℄:�ÏÇÄÁ Ä×ÏÊÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁDz(x) := �� ∞∫0 ∞∫0 e−�u−�vdz(u; v; x) du dv; � > 0; � > 0;Ñ×ÌÑÅÔÓÑ �ÒÉ x ∈ (a; b) ÅÄÉÎÓÔ×ÅÎÎÙÍ ÎÅ�ÒÅÒÙ×ÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ12�2(x)D′′(x) − (�+ f(x))D(x) = 0; x ∈ (a; b) \ {y; z}; (4:1)D′(y + 0)−D′(y − 0) = 2�D(y); (4:2)D′(z + 0)−D′(z − 0) = 2�D(z)− 2�; (4:3)D(a) = 0; D(b) = 0: (4:4)äÌÑ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ ÜÔÏ ÓÌÅÄÕÅÔ ÉÚ ÔÅÏÒÅÍÙ 1.1 ÉÚ [5℄. äÌÑÄÉÆÆÕÚÉÏÎÎÙÈ �ÒÏ�ÅÓÓÏ× ÜÔÏÔ ÒÅÚÕÌØÔÁÔ ×Ù×ÏÄÉÔÓÑ ÉÚ ÔÅÏÒÅÍÙ 5.1ÇÌ. IV ÉÚ [1℄ ÁÎÁÌÏÇÉÞÎÏ ÒÅÚÕÌØÔÁÔÕ ÄÌÑ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ.òÅÛÅÎÉÅ ÚÁÄÁÞÉ (4.1){(4.4) ÍÏÖÎÏ ×ÙÒÁÚÉÔØ ÞÅÒÅÚ ÆÕÎÄÁÍÅÎÔÁÌØ-ÎÙÅ ÒÅÛÅÎÉÑ ' É  ÏÄÎÏÒÏÄÎÏÇÏ ÕÒÁ×ÎÅÎÉÑ (2.6). ðÏÌÏÖÉÍ � := �(z; y),p := w (z)2� (y) ; q := w'(y)2�'(z) ;K := (�+ p)(� + q)− w24�2 = �� + �q + �p+ w24� (y)'(z) :úÁÄÁÞÁ (4.1){(4.4) ÉÍÅÅÔ ÓÌÅÄÕÀÝÅÅ ÒÅÛÅÎÉÅ (ÓÍ. [5℄)Dz(x) = 



��K w (x)2�� (y) ; a 6 x 6 y;��K ( w (x)2�� (y) + �(x;y)� ); y 6 x 6 z;��K (1 + p�)'(x)'(z) ; z 6 x 6 b: (4:5)æÕÎË�ÉÑ Dy(x) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÚÁÄÁÞÅ ÁÎÁÌÏÇÉÞÎÏÊ (4.1){(4.4), × ËÏÔÏ-ÒÏÊ (4.2) ÓÌÅÄÕÅÔ ÚÁÍÅÎÉÔØ ÎÁD′(y + 0)−D′(y − 0) = 2�D(y)− 2�;



52 á. î. âïòïäéîÁ (4.3) { ÎÁ D′(z + 0)−D′(z − 0) = 2� D(z);äÌÑ ÜÔÏÊ ÆÕÎË�ÉÉ ÉÍÅÅÍDy(x) = 



��K (1 + q� ) (x) (y) ; a 6 x 6 y;��K ( �(z;x)� + w'(x)2��'(z)); y 6 x 6 z;��K w'(x)2��'(z) ; z 6 x 6 b: (4:6)÷ ×ÙÒÁÖÅÎÉÑÈ ÄÌÑ Dz(x) É Dy(x) ÍÏÖÎÏ ÏÂÒÁÔÉÔØ Ä×ÏÊÎÏÅ �ÒÅ-ÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï � É �. äÌÑ ÜÔÏÇÏ ÎÕÖÎÏ ÉÓ�ÏÌØÚÏ×ÁÔØ (ÓÍ. [6℄,ÆÏÒÍÕÌÕ 4.16(14)) ÒÁ×ÅÎÓÔ×Ï
∞∫0 ∞∫0 e−(�+p)u−(�+q)vI0(w�√uv) du dv = 1K :ðÏÌÏÖÉÍ Ip;q(u; v) := e−pu v∫0 e−qrI0(w�√ru) dr:�ÏÇÄÁ ÉÍÅÅÍdz(u; v; x) = 



w (x)2� (y)Iq;p(v; u); a 6 x 6 y;p (x) (z) Iq;p(v; u) + �(x;y)� e−pu−qvI0(w�√uv); y 6 x 6 z;'(x)'(z)(e−pu−qvI0(w�√uv)+ pIq;p(v; u)); z 6 x 6 b;dy(u; v; x) = 



 (x) (y)(e−pu−qvI0(w�√uv)+ qIp;q(u; v)); a 6 x 6 y;q'(x)'(y) Ip;q(u; v) + �(z;x)� e−pu−qvI0(w�√uv); y 6 x 6 z;w'(x)2�'(z)Ip;q(u; v); z 6 x 6 b:�ÅÏÒÅÍÁ 4.1. ðÕÓÔØ �(x) É f(x), x ∈ [a; b℄, { ËÕÓÏÞÎÏ ÎÅ�ÒÅÒÙ×ÎÙÅÆÕÎË�ÉÉ. ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ f > 0. �ÏÇÄÁ ÆÕÎË�ÉÑq(u; v; x) := Ex{�(J (3)(�)) exp (
−

�∫0 f(J (3)(s)) ds);a 6 inf06s6� J (3)(s); sup06s6� J (3)(s) 6 b}; x ∈ (a; b);ÉÍÅÅÔ ×ÉÄq(u; v; x) = U(x) + (
y − U(y))dy(u; v; x) + (
z − U(z))dz(u; v; x); (4:7)



òáóðòåäåìåîéå æõîëãéïîáìï÷ 53ÇÄÅ U Ñ×ÌÑÅÔÓÑ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ (2:1), (2:2), Á 
y É 
z Ñ×ÌÑÀÔÓÑ ÒÅ-ÛÅÎÉÑÍÉ ÓÉÓÔÅÍÙ ÁÌÇÅÂÒÁÉÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊ
y(1−E dy(u; v; y + Yy;1)) − 
z E dz(u; v; y + Yy;1) = EU(y + Yy;1)
− U(y)E dy(u; v; y + Yy;1)− U(z)E dz(u; v; y + Yy;1); (4:8)

−
y E dy(u; v; z + Yz;1)+
z(1−E dz(u; v; z+Yz;1))=EU(z+Yz;1)
−U(y)E dy(u; v; z+Yz;1)−U(z)E dz(u; v; z+Yz;1): (4:9)äÏËÁÚÁÔÅÌØÓÔ×Ï. òÁÓÓÕÖÄÅÎÉÑ × ÚÎÁÞÉÔÅÌØÎÏÊ ÓÔÅ�ÅÎÉ �Ï×ÔÏÒÑÀÔÄÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍ 2.1 É 3.1, �ÏÜÔÏÍÕ ÍÙ ÏÔÍÅÔÉÍ ÌÉÛØ �ÒÉÎ-�É�ÉÁÌØÎÙÅ ÍÏÍÅÎÔÙ. óÞÉÔÁÅÍ ÄÌÑ �ÒÏÓÔÏÔÙ, ÞÔÏ a = −∞, b = ∞.æÕÎË�ÉÑ q �ÒÅÄÓÔÁ×ÉÍÁ × ×ÉÄÅ ÓÕÍÍÙ Ä×ÕÈ ÓÌÁÇÁÅÍÙÈq(u; v; x) = q1(u; v; x) + q2(u; v; x):ðÅÒ×ÏÅ ÓÌÁÇÁÅÍÏÅ ÏÔ×ÅÞÁÅÔ ÓÕÖÅÎÉÀ ÍÁÔÅÍÁÔÉÞÅÓËÏÇÏ ÏÖÉÄÁÎÉÑ ÎÁÓÏÂÙÔÉÅ {� < κ1} ÜË×É×ÁÌÅÎÔÎÏÅ ÓÏÂÙÔÉÀ {`X(�; y) < u; `X(�; z) < v}.òÁÓÓÍÏÔÒÉÍ Ä×ÏÊÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï u É v ÏÔ ÆÕÎË�ÉÉ q1:Q1(x) := �� ∞∫0 ∞∫0 e−�u−�vq1(u; v; x) du dv= Ex{�(X(�)) exp (

−
�∫0 f(X(s)) ds− �`X(�; y)− �`X(�; z))}:æÕÎË�ÉÑ Q1(x), x ∈ R, Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÎÅ�ÒÅÒÙ×ÎÙÍ ÏÇÒÁÎÉ-ÞÅÎÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ12�2(x)Q′′(x) − (�+ f(x))Q(x) = −��(x); x 6= y; z; (4:10)Q′(y + 0)−Q′(y − 0) = 2�Q(y); (4:11)Q′(z + 0)−Q′(z − 0) = 2�Q(z): (4:12)äÌÑ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅÎÉÑ ÜÔÏ ÓÌÅÄÕÅÔ ÉÚ ÔÅÏÒÅÍÙ 3.1 ÇÌ. III ÉÚ [1℄.äÌÑ ÄÉÆÆÕÚÉÏÎÎÙÈ �ÒÏ�ÅÓÓÏ× ÜÔÏÔ ÒÅÚÕÌØÔÁÔ ×Ù×ÏÄÉÔÓÑ ÉÚ ÔÅÏÒÅ-ÍÙ 4.1 ÇÌ. IV ÉÚ [1℄ ÁÎÁÌÏÇÉÞÎÏ ÒÅÚÕÌØÔÁÔÕ ÄÌÑ ÂÒÏÕÎÏ×ÓËÏÇÏ Ä×ÉÖÅ-ÎÉÑ.



54 á. î. âïòïäéîòÅÛÅÎÉÅ ÚÁÄÁÞÉ (4.10){(4.12) ÎÅÓÌÏÖÎÏ ×ÙÒÁÚÉÔØ ÞÅÒÅÚ ÆÕÎË�ÉÀ U ,ËÏÔÏÒÁÑ Ñ×ÌÑÅÔÓÑ ÅÄÉÎÓÔ×ÅÎÎÙÍ ÏÇÒÁÎÉÞÅÎÎÙÍ ÎÁ ×ÓÅÊ �ÒÑÍÏÊ ÒÅÛÅ-ÎÉÅÍ ÕÒÁ×ÎÅÎÉÑ (2.1), É ÆÕÎË�ÉÉ Dy É Dz. ïÞÅ×ÉÄÎÏ, ÞÔÏQ1(x) = U(x)− U(y)Dy(x)− U(z)Dz(x); x ∈ R; (4:13)�ÏÓËÏÌØËÕ ÔÁËÁÑ ÆÕÎË�ÉÑ ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÚÁÄÁÞÅ (4.10){(4.12). ïÂÒÁÔ-ÎÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ ìÁ�ÌÁÓÁ �Ï � É � ÏÔ ÜÔÏÊ ÆÕÎË�ÉÉ, ÄÅÌÅÎÎÏÊ ÎÁ��, × ÓÉÌÕ (4.5), (4.6) ÉÍÅÅÔ ×ÉÄq1(v; x) = U(x)− U(y) dy(u; v; x)− U(z) dz(u; v; x): (4:14)æÕÎË�ÉÀ q2(u; v; x), x ∈ R, ÍÏÖÎÏ �ÒÅÄÓÔÁ×ÉÔØ ÁÎÁÌÏÇÉÞÎÏ (3.11) ×ÓÌÅÄÕÀÝÅÍ ×ÉÄÅ:q2(u; v; x) = dy(u; v; x)E q(u; v; y + Yy;1) + dz(u; v; x)E q(u; v; z + Yz;1):÷ ÒÅÚÕÌØÔÁÔÅ ÉÍÅÅÍq(u; v; x) = U(x) + dy(u; v; x)(E q(u; v; y + Yy;1)− U(y))+ dz(u; v; x)(E q(u; v; z + Yz;1)− U(z)): (4:15)ðÏÌÏÖÉÍ 
y := E q(u; v; y + Yy;1), 
z := E q(u; v; z + Yz;1). ðÏÄÓÔÁ×ÌÑÑ ×(4.15) ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ x = y + Yy;1, x = z + Yz;1 É ×ÙÞÉÓÌÑÑ ÍÁÔÅÍÁÔÉ-ÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ, �ÏÌÕÞÁÅÍ ÕÒÁ×ÎÅÎÉÑ (4.8), (4.9). �
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tionals of spe
ial di�usions withjumps.The paper deals with the methods of 
omputations of distributions offun
tionals of spe
ial di�usions with jumps. For a traditional 
lass of di�u-sions with jumps the moments of jumps 
orrespond to that of the Poissonpro
ess. The position at the moment of the jump 
an be arbitrary. We 
on-sider di�usions with su
h moments of jumps at whi
h the position of thedi�usion has a parti
ular �nite set of values. Su
h moments, for example,are the �rst exit time from an interval, the moment inverse to the di�usionlo
al time or the minimum of inverse lo
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