
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 442, 2015 Ç.ñ. é. âÅÌÏ�ÏÌØÓËÁÑ, å. é. îÅÍÞÅÎËÏ÷åòïñ�îïó�îùå ðòåäó�á÷ìåîéñ éþéóìåîîùå áìçïòé�íù ðïó�òïåîéñëìáóóéþåóëéè é ÷ñúëïó�îùè òåûåîéêúáäáþé ëïûé äìñ ë÷áúéìéîåêîùèðáòáâïìéþåóëéè óéó�åí÷×ÅÄÅÎÉÅîÅÌÉÎÅÊÎÙÅ ÓÉÓÔÅÍÙ �ÁÒÁÂÏÌÉÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊ ×ÏÚÎÉËÁÀÔ × ÒÁÚ-ÌÉÞÎÙÈ ÏÂÌÁÓÔÑÈ ÅÓÔÅÓÔ×ÏÚÎÁÎÉÑ, ÔÁËÉÈ ËÁË ÆÉÚÉËÁ, ÈÉÍÉÑ, ÂÉÏÌÏÇÉÑÉ Ô.Ä. ÷ ÞÁÓÔÎÏÓÔÉ, ÏÎÉ ×ÏÚÎÉËÁÀÔ �ÒÉ Ï�ÉÓÁÎÉÉ ÒÁÚÌÉÞÎÙÈ ÚÁËÏÎÏ×ÓÏÈÒÁÎÅÎÉÑ, Á ÔÁËÖÅ �ÒÉ Ï�ÉÓÁÎÉÉ ÄÉÎÁÍÉËÉ �Ï×ÅÄÅÎÉÑ ×ÚÁÉÍÏÄÅÊ-ÓÔ×ÕÀÝÉÈ ÓÉÓÔÅÍ. ÷ÅÒÏÑÔÎÏÓÔÎÙÅ �ÏÄÈÏÄÙ Ë ÉÚÕÞÅÎÉÀ ÓÉÓÔÅÍ �ÁÒÁ-ÂÏÌÉÞÅÓËÉÈ ÎÅÌÉÎÅÊÎÙÈ ÕÒÁ×ÎÅÎÉÊ �ÏÚ×ÏÌÑÀÔ ÒÁÓÛÉÒÉÔØ ËÌÁÓÓ ÉÚÕ-ÞÁÅÍÙÈ ÓÉÓÔÅÍ É ÔÏÞÎÅÅ �ÏÎÑÔØ �ÒÉÒÏÄÕ ÉÎÔÅÒÅÓÕÀÝÉÈ ÎÁÓ ÒÅÛÅÎÉÊ.âÏÌÅÅ ÔÏÇÏ, × ÎÅËÏÔÏÒÙÈ ÓÌÕÞÁÑÈ ×ÅÒÏÑÔÎÏÓÔÎÙÊ �ÏÄÈÏÄ �ÏÚ×ÏÌÑÅÔ�ÒÏÌÉÔØ ÄÏ�ÏÌÎÉÔÅÌØÎÙÊ Ó×ÅÔ ÎÁ ÓÔÒÕËÔÕÒÕ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÏÊ ÓÉÓÔÅ-ÍÙ É, ËÁË ÓÌÅÄÓÔ×ÉÅ, ÎÁ ÓÔÒÕËÔÕÒÕ ÅÅ ÒÅÛÅÎÉÑ.÷ ÜÔÏÊ ÒÁÂÏÔÅ ÂÕÄÕÔ Ï�ÉÓÁÎÙ ÞÉÓÌÅÎÎÙÅ ÁÌÇÏÒÉÔÍÙ �ÏÓÔÒÏÅÎÉÑËÌÁÓÓÉÞÅÓËÉÈ É ×ÑÚËÏÓÔÎÙÈ ÒÅÛÅÎÉÊ ÚÁÄÁÞÉ ëÏÛÉ ÄÌÑ ÓÉÓÔÅÍ ÎÅÌÉÎÅÊ-ÎÙÈ �ÁÒÁÂÏÌÉÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊ, ÏÓÎÏ×ÁÎÎÙÅ ÎÁ ×ÅÒÏÑÔÎÏÓÔÎÙÈ �ÒÅÄ-ÓÔÁ×ÌÅÎÉÑÈ ÜÔÉÈ ÒÅÛÅÎÉÊ. íÙ ÏÇÒÁÎÉÞÉÍÓÑ ÚÄÅÓØ ÒÁÓÓÍÏÔÒÅÎÉÅÍ ÓÅ-ÍÉÌÉÎÅÊÎÙÈ É Ë×ÁÚÉÌÉÎÅÊÎÙÈ �ÁÒÁÂÏÌÉÞÅÓËÉÈ ÓÉÓÔÅÍ Ó ÄÉÁÇÏÎÁÌØ-ÎÏÊ �ÒÁ×ÏÊ ÞÁÓÔØÀ, �ÒÅÄ�ÏÌÁÇÁÑ, ÞÔÏ ÓÔÁÒÛÉÅ ËÏÜÆÆÉ�ÉÅÎÔÙ × ÓÉÓÔÅ-ÍÅ ÏÄÉÎÁËÏ×Ù. ÷ �ÅÒ×ÏÍ �ÁÒÁÇÒÁÆÅ ÍÙ �ÏËÁÖÅÍ, ÞÔÏ ×ÅÒÏÑÔÎÏÓÔÎÙÅ�ÒÅÄÓÔÁ×ÌÅÎÉÑ ËÌÁÓÓÉÞÅÓËÉÈ ÒÅÛÅÎÉÊ ÚÁÄÁÞÉ ëÏÛÉ �ÏÚ×ÏÌÑÀÔ �ÏÓÔÒÏ-ÉÔØ ÍÕÌØÔÉ�ÌÉËÁÔÉ×ÎÙÅ ÓÈÅÍÙ ÄÌÑ ÎÁÈÏÖÄÅÎÉÑ ÞÉÓÌÅÎÎÙÈ ÒÅÛÅÎÉÊ.÷Ï ×ÔÏÒÏÍ �ÁÒÁÇÒÁÆÅ ÂÕÄÕÔ �ÏÓÔÒÏÅÎÙ ×ÅÒÏÑÔÎÏÓÔÎÙÅ �ÒÅÄÓÔÁ×ÌÅ-ÎÉÑ ×ÑÚËÏÓÔÎÙÈ ÒÅÛÅÎÉÊ ÚÁÄÁÞÉ ëÏÛÉ ÄÌÑ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÙÈ ÓÉÓÔÅÍ.ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: �ÒÑÍÙÅ É ÏÂÒÁÔÎÙÅ ÓÔÏÈÁÓÔÉÞÅÓËÉÅ ÄÉÆÆÅÒÅÎ�ÉÁÌØÎÙÅ ÕÒÁ×-ÎÅÎÉÑ, ÓÉÓÔÅÍÙ Ë×ÁÚÉÌÉÎÅÊÎÙÈ �ÁÒÁÂÏÌÉÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊ, ËÌÁÓÓÉÞÅÓËÉÅ É ×ÑÚ-ËÏÓÔÎÙÅ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ ëÏÛÉ.òÁÂÏÔÁ �ÏÄÄÅÒÖÁÎÁ ÇÒÁÎÔÏÍ òææé 15-01-01453.18



÷åòïñ�îïó�îùå ðòåäó�á÷ìåîéñ 19÷ �ÏÓÌÅÄÎÅÍ �ÁÒÁÇÒÁÆÅ ÍÙ �ÒÉ×ÅÄÅÍ �ÒÉÍÅÒ ÞÉÓÌÅÎÎÏÇÏ ÒÅÛÅÎÉÑ ÓÅ-ÍÉÌÉÎÅÊÎÏÊ �ÁÒÁÂÏÌÉÞÅÓËÏÊ ÓÉÓÔÅÍÙ, Ï�ÉÓÙ×ÁÀÝÅÊ Ñ×ÌÅÎÉÑ ÒÅÁË�ÉÉ-ÄÉÆÆÕÚÉÉ, Ó ÎÅÌÉÎÅÊÎÏÓÔØÀ ÔÉ�Á ÂÒÀÓÓÅÌÑÔÏÒÁ.
§1. ÷ÅÒÏÑÔÎÏÓÔÎÙÅ �ÏÄÈÏÄÙ Ë �ÏÓÔÒÏÅÎÉÀËÌÁÓÓÉÞÅÓËÏÇÏ ÒÅÛÅÎÉÑ Ë×ÁÚÉÌÉÎÅÊÎÙÈ�ÁÒÁÂÏÌÉÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊ É ÓÉÓÔÅÍ÷ ÜÔÏÍ �ÁÒÁÇÒÁÆÅ ÍÙ ÒÁÓÓÍÏÔÒÉÍ ×ÅÒÏÑÔÎÏÓÔÎÙÅ �ÒÅÄÓÔÁ×ÌÅÎÉÑËÌÁÓÓÉÞÅÓËÏÇÏ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ ëÏÛÉ ÄÌÑ ÓÅÍÉÌÉÎÅÊÎÙÈ �ÁÒÁÂÏÌÉÞÅ-ÓËÉÈ ÕÒÁ×ÎÅÎÉÊ É ÓÉÓÔÅÍ É �ÏÓÔÒÏÉÍ ÁÌÇÏÒÉÔÍ ÞÉÓÌÅÎÎÏÇÏ ÒÅÛÅÎÉÑÜÔÏÊ ÚÁÄÁÞÉ. áÎÁÌÏÇÉÞÎÙÅ ÒÅÚÕÌØÔÁÔÙ ÄÌÑ ÓÅÍÉÌÉÎÅÊÎÙÈ ÓËÁÌÑÒÎÙÈÕÒÁ×ÎÅÎÉÊ ÂÙÌÉ �ÏÌÕÞÅÎÙ ÒÁÎÅÅ × ÒÁÂÏÔÁÈ [2{4℄.òÁÓÓÍÏÔÒÉÍ ÚÁÄÁÞÕ ëÏÛÉ ÄÌÑ ÓÅÍÉÌÉÎÅÊÎÏÇÏ �ÁÒÁÂÏÌÉÞÅÓËÏÇÏ ÕÒÁ-×ÎÅÎÉÑ�f�s + a(x; f) · ∇f + TrA∗(x; f)∇2fA(x; f) + g(x; f) = 0 (1.1)f(T; x) = f0(x): (1.2)úÄÅÓØ A∗ { ÔÒÁÎÓ�ÏÎÉÒÏ×ÁÎÎÁÑ ÍÁÔÒÉ�Á,a · ∇f= d∑k=1 ak �f�xk ; T rA∗(x; f)∇2fA(x; f)= d∑i;j;k=1Aki �f�xi�xjAjk :ëÁË ÂÙÌÏ �ÏËÁÚÁÎÏ × ÒÁÂÏÔÅ [2℄, �ÒÉ Ï�ÒÅÄÅÌÅÎÎÙÈ ÕÓÌÏ×ÉÑÈ ÎÁ ËÏ-ÜÆÆÉ�ÉÅÎÔÙ a(x; f); A(x; f); g(x; f) É f0(x) ÓÕÝÅÓÔ×ÕÅÔ ÅÄÉÎÓÔ×ÅÎÎÏÅËÌÁÓÓÉÞÅÓËÏÅ ÒÅÛÅÎÉÅ ÚÁÄÁÞÉ (1.1), (1.2) É ÅÇÏ ×ÅÒÏÑÔÎÏÓÔÎÏÅ �ÒÅÄÓÔÁ-×ÌÅÎÉÅ ÍÏÖÎÏ �ÏÓÔÒÏÉÔØ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍ.ðÕÓÔØ (
;F ; P ) { ÚÁÄÁÎÎÏÅ ×ÅÒÏÑÔÎÏÓÔÎÏÅ �ÒÏÓÔÒÁÎÓÔ×Ï É w(t) ∈ RdÏ�ÒÅÄÅÌÅÎÎÙÊ ÎÁ ÎÅÍ ÓÔÁÎÄÁÒÔÎÙÊ ×ÉÎÅÒÏ×ÓËÉÊ �ÒÏ�ÅÓÓ. ïÂÏÚÎÁÞÉÍ

Ft �ÏÔÏË �-�ÏÄÁÌÇÅÂÒ �-ÁÌÇÅÂÒÙ F , �ÏÒÏÖÄÅÎÎÙÊ �ÒÏ�ÅÓÓÏÍ w(t).òÁÓÓÍÏÔÒÉÍ ÓÉÓÔÅÍÕ ÓÔÏÈÁÓÔÉÞÅÓËÉÈ ÄÉÆÆÅÒÅÎ�ÉÁÌØÎÙÈ ÕÒÁ×ÎÅ-ÎÉÊ (óäõ) d�s;x(�) = a(�s;x(�); f(�; �s;x(�)))d� +A(�s;x(�);f(�; �s;x(�)))dw(�); �s;x(s) = x; (1.3)f(s; x) = E[f0(�s;x(T )) + T∫s g(�s;x(�); f(�; �s;x(�)))d�℄: (1.4)



20 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëïâÕÄÅÍ ÇÏ×ÏÒÉÔØ, ÞÔÏ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ C 1, ÅÓÌÉ ËÏÜÆÆÉ�ÉÅÎÔÙa(x; f) ∈ Rd; A(x; f) ∈ Rd ⊗Rd ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ Ï�ÅÎËÁÍ
‖a(x; f)‖2+TrA2(x; f)6K[1+‖x‖2℄ + Cf‖f‖2;f ∈ Rd; x ∈ Rd;
‖a(x; f)−a(y; g)‖2+Tr[A(x; f)−A(y; g)℄26L‖x−y‖2+Lf;g‖f−g‖2;y ∈ Rd; g ∈ Rd;Á ÆÕÎË�ÉÑ f0 : Rd → Rd ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ Ï�ÅÎËÁÍsupx ‖f(x)‖ 6 K0 < ∞; ‖f0(x) − f0(y)‖2 6 L0‖x− y‖2:âÕÄÅÍ ÇÏ×ÏÒÉÔØ, ÞÔÏ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ C 1,k, ÅÓÌÉ ËÏÜÆÆÉ�ÉÅÎÔÙa(x; f) ≡ af (x), Af (x) É ÆÕÎË�ÉÑ f0 ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ÕÓÌÏ×ÉÀ C 1 ×ÍÅ-ÓÔÅ Ó �ÒÏÉÚ×ÏÄÎÙÍÉ ÄÏ �ÏÒÑÄËÁ k. ëÁË ÓÌÅÄÕÅÔ ÉÚ ÒÅÚÕÌØÔÁÔÏ× ÒÁÂÏ-ÔÙ [2℄, Ó�ÒÁ×ÅÄÌÉ×Ù ÓÌÅÄÕÀÝÉÅ ÕÔ×ÅÒÖÄÅÎÉÑ.�ÅÏÒÅÍÁ 1.1. ðÕÓÔØ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ C 1,1. �ÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔÅÄÉÎÓÔ×ÅÎÎÏÅ ÒÅÛÅÎÉÅ (�(t); f(s; x)) ÓÉÓÔÅÍÙ (1.3), (1.4), Ï�ÒÅÄÅÌÅÎÎÏÅÄÌÑ ×ÓÅÈ s ÉÚ ÉÎÔÅÒ×ÁÌÁ [T1; T ℄, ÄÌÉÎÁ ËÏÔÏÒÏÇÏ ÚÁ×ÉÓÉÔ ÏÔ ËÏÜÆÆÉ-�ÉÅÎÔÏ× af (x); Af (x) É ÆÕÎË�ÉÉ f0. ðÒÉ ÜÔÏÍ ÓÌÕÞÁÊÎÙÊ �ÒÏ�ÅÓÓ �(t)

Ft−ÉÚÍÅÒÉÍ É ÏÂÌÁÄÁÅÔ ÍÁÒËÏ×ÓËÉÍ Ó×ÏÊÓÔ×ÏÍ.�ÅÏÒÅÍÁ 1.2. åÓÌÉ ËÌÁÓÓÉÞÅÓËÏÅ ÒÅÛÅÎÉÅ ÚÁÄÁÞÉ (1.1), (1.2) ÓÕÝÅ-ÓÔ×ÕÅÔ É ÅÄÉÎÓÔ×ÅÎÎÏ, ÔÏ ÏÎÏ ÄÏ�ÕÓËÁÅÔ �ÒÅÄÓÔÁ×ÌÅÎÉÅ ×ÉÄÁ (1.4),ÇÄÅ �(t) { ÒÅÛÅÎÉÅ óäõ (1.3).�ÅÏÒÅÍÁ 1.3. ðÕÓÔØ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ C 1,2. �ÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔÅÄÉÎÓÔ×ÅÎÎÏÅ ÒÅÛÅÎÉÅ ÓÉÓÔÅÍÙ (1.1), (1.2) Ï�ÒÅÄÅÌÅÎÎÏÅ ÄÌÑ ×ÓÅÈ s∈[T1; T ℄ ÉÚ ÎÅËÏÔÏÒÏÇÏ ÉÎÔÅÒ×ÁÌÁ [T1; T ℄, ÄÌÉÎÁ ËÏÔÏÒÏÇÏ ÚÁ×ÉÓÉÔ ÏÔËÏÜÆÆÉ�ÉÅÎÔÏ× af (x); Af (x) É ÆÕÎË�ÉÉ f0(x).ïÂÏÚÎÁÞÉÍ H(t; s) ÏÔÏÂÒÁÖÅÎÉÅ, ÚÁÄÁÎÎÏÅ ÓÏÏÔÎÏÛÅÎÉÅÍ�(t) = H(t; s)x;÷ ÓÉÌÕ ÅÄÉÎÓÔ×ÅÎÎÏÓÔÉ ÒÅÛÅÎÉÑ (1.3) Ó ×ÅÒÏÑÔÎÏÓÔØÀ 1 Ó�ÒÁ×ÅÄÌÉ×ÏÒÁ×ÅÎÓÔ×Ï �s;x(t) = H(t; s)x = H(t; �)H(�; s)x (1.5)ÉÚ ËÏÔÏÒÏÇÏ, Ó ÕÞÅÔÏÍ Ó×ÏÊÓÔ× ÕÓÌÏ×ÎÙÈ ÍÁÔÅÍÁÔÉÞÅÓËÉÈ ÏÖÉÄÁÎÉÊ,ÓÌÅÄÕÅÔ, ÞÔÏ ÏÔÏÂÒÁÖÅÎÉÅ M(s; t); 0 6 s 6 T ×ÉÄÁ M(s; T )f0(x) =



÷åòïñ�îïó�îùå ðòåäó�á÷ìåîéñ 21f(s; x) = Ef(T; �s;x(T )) = E[f0(�s;x(T ))℄ ÏÂÌÁÄÁÅÔ ÍÕÌØÔÉ�ÌÉËÁÔÉ×ÎÙÍÓ×ÏÊÓÔ×ÏÍ, Ô.Å.M(s; T )f(T; x) =M(s; �)M(�; T )f(T; x);ÅÓÌÉ s 6 � 6 T .úÁÍÅÔÉÍ, ÞÔÏ, ËÁË ÂÙÌÏ �ÏËÁÚÁÎÏ × ÒÁÂÏÔÁÈ [3, 5℄, ×ÅÒÏÑÔÎÏÓÔÎÏÅ�ÒÅÄÓÔÁ×ÌÅÎÉÅ (1.4) ÅÓÔÅÓÔ×ÅÎÎÏ ÉÓ�ÏÌØÚÏ×ÁÔØ ÄÌÑ �ÏÓÔÒÏÅÎÉÑ ÁÌÇÏ-ÒÉÔÍÁ �ÒÉÂÌÉÖÅÎÎÏÇÏ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ (1.1), (1.2) É ÓÏÚÄÁÎÉÑ ÞÉÓÌÅÎ-ÎÙÈ ÁÌÇÏÒÉÔÍÏ× ÒÅÛÅÎÉÑ ÜÔÏÊ ÚÁÄÁÞÉ.áÎÁÌÏÇÉÞÎÙÅ ÒÅÚÕÌØÔÁÔÙ ÍÏÖÎÏ �ÏÌÕÞÉÔØ É ÄÌÑ ÓÉÓÔÅÍÙ �ÁÒÁÂÏ-ÌÉÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊ. òÁÓÓÍÏÔÒÉÍ ÓÉÓÔÅÍÕ ÓÅÍÉÌÉÎÅÊÎÙÈ �ÁÒÁÂÏÌÉÞÅ-ÓËÉÈ ÕÒÁ×ÎÅÎÉÊ Ó ÄÉÁÇÏÎÁÌØÎÏÊ ÇÌÁ×ÎÏÊ ÞÁÓÔØÀ�um�s + Luum + d1∑l=1 d∑i=1 Biml(x; u)∇iul (1.6)+ d1∑l=1 ml(x; u)ul + gm(x; u) = 0u(T; x) = u0(x); (1.7)ÇÄÅ Luum = a(x; u)·∇um+ 12TrA∗(x; u)∇2umA(x; u). óÉÓÔÅÍÁ ÓÔÏÈÁÓÔÉ-ÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊ, Ó×ÑÚÁÎÎÁÑ Ó ËÌÁÓÓÉÞÅÓËÉÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ ëÏÛÉ(1.1), (1.2), ÉÍÅÅÔ ×ÉÄd�s;x(�) = a(�s;x(�); u(�; �s;x(�)))d� +A(�s;x(�);u(�; �s;x(�)))dw(�); �s;x(s) = x ∈ Rd; (1.8)d�(�) = (�s;x(�); u(�; �s;x(�)))�(�)d�+ C(�s;x(�); u(�; �s;x(�)))(�(�); dw(�)); �(s) = h ∈ Rd1 ; (1.9)
〈h; u(s; x)〉 = E[〈�(T ); u0(�s;x(T ))〉+ T∫s 〈�(�); g(�s;x(�); u(�; �s;x(�)))〉d�℄; (1.10)ÇÄÅ 〈h; u〉 = d1∑m=1hmum.



22 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëïâÕÄÅÍ ÇÏ×ÏÒÉÔØ, ÞÔÏ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ C 2, ÅÓÌÉ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ-×ÉÅ C 1, Biml = d∑k=1CklmAki É ËÏÜÆÆÉ�ÉÅÎÔÙ(x; u) ∈ Rd1 ⊗Rd1 ; C(x; u) ∈ Rd1 ⊗Rd1 ⊗RdÕÄÏ×ÌÅÔ×ÏÒÑÀÔ Ï�ÅÎËÁÍ
‖(x; u)h‖2+TrC2(x; u)h6K[1 + Cu‖u‖2℄‖h‖2; u∈Rd1 ; x∈Rd;

‖[(x; u)− (y; v)℄h‖2 + Tr[[C(x; u) − C(y; v)℄h℄2
6 [L‖x− y‖2 + Lu;v|u− v|2℄‖h‖2; y ∈ Rd; v ∈ R;ÆÕÎË�ÉÑ g(x; u) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ Ï�ÅÎËÁÍ

‖g(x; u)‖ 6 K[1 + ‖u‖p℄; ‖g(x; u)− g(y; v)‖
6 L‖x− y‖+Ku;v‖u− v‖;Á ÆÕÎË�ÉÑ u0 ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ Ï�ÅÎËÁÍsupx ‖u(x)‖ 6 K0 < ∞; ‖u0(x) − u0(y)‖2 6 L0‖x− y‖2:âÕÄÅÍ ÇÏ×ÏÒÉÔØ, ÞÔÏ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ C 2,k, ÅÓÌÉ ×Ù�ÏÌÎÅÎÙÕÓÌÏ×ÉÑ C 1,k É ËÏÜÆÆÉ�ÉÅÎÔÙ (x; u), C(x; u), Á ÔÁËÖÅ ÆÕÎË�ÉÑ u0ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ÕÓÌÏ×ÉÀ C 2 ×ÍÅÓÔÅ Ó �ÒÏÉÚ×ÏÄÎÙÍÉ ÄÏ �ÏÒÑÄËÁ k.ëÁË ÂÙÌÏ �ÏËÁÚÁÎÏ × ÒÁÂÏÔÁÈ [1, 2℄, Ó�ÒÁ×ÅÄÌÉ×Ù ÓÌÅÄÕÀÝÉÅ ÕÔ×ÅÒ-ÖÄÅÎÉÑ.�ÅÏÒÅÍÁ 1.4. ðÕÓÔØ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ C 2,1. �ÏÇÄÁ ÓÕÝÅÓÔ×Õ-ÅÔ ÅÄÉÎÓÔ×ÅÎÎÏÅ ÒÅÛÅÎÉÅ (�s;x(t); f(s; x)) ÓÉÓÔÅÍÙ óäõ (1.8){(1.10),Ï�ÒÅÄÅÌÅÎÎÏÅ ÄÌÑ ×ÓÅÈ s ÉÚ ÎÅËÏÔÏÒÏÇÏ ÉÎÔÅÒ×ÁÌÁ, s ∈ [T1; T ℄, T1 < T ,ÄÌÉÎÁ ËÏÔÏÒÏÇÏ ÚÁ×ÉÓÉÔ ÏÔ ËÏÜÆÆÉ�ÉÅÎÔÏ× au(x); Au(x); u(x); Cu(x)É ÆÕÎË�ÉÉ u0. ðÒÉ ÜÔÏÍ ÓÌÕÞÁÊÎÙÊ �ÒÏ�ÅÓÓ �(t) Ft-ÉÚÍÅÒÉÍ É ÏÂÌÁ-ÄÁÅÔ ÍÁÒËÏ×ÓËÉÍ Ó×ÏÊÓÔ×ÏÍ, Á �ÒÏ�ÅÓÓ �(t) �ÏÒÏÖÄÁÅÔ ÍÕÌØÔÉ�ÌÉ-ËÁÔÉ×ÎÙÊ Ï�ÅÒÁÔÏÒÎÙÊ ÆÕÎË�ÉÏÎÁÌ S(t; s) �ÒÏ�ÅÓÓÁ �(t) �Ï ÆÏÒÍÕÌÅ�(t) = S(t; s)h.�ÅÏÒÅÍÁ 1.5. åÓÌÉ ËÌÁÓÓÉÞÅÓËÏÅ ÒÅÛÅÎÉÅ ÚÁÄÁÞÉ (1.6), (1.7) ÓÕÝÅ-ÓÔ×ÕÅÔ É ÅÄÉÎÓÔ×ÅÎÎÏ, ÔÏ ÏÎÏ ÄÏ�ÕÓËÁÅÔ �ÒÅÄÓÔÁ×ÌÅÎÉÅ ×ÉÄÁ (1.10),ÇÄÅ �(t) { ÒÅÛÅÎÉÅ óäõ (1.8), Á �(t) { ÒÅÛÅÎÉÅ óäõ (1.9).�ÅÏÒÅÍÁ 1.6. ðÕÓÔØ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ C 2,2. �ÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔÅÄÉÎÓÔ×ÅÎÎÏÅ ËÌÁÓÓÉÞÅÓËÏÅ ÒÅÛÅÎÉÅ ÚÁÄÁÞÉ ëÏÛÉ (1.6), (1.7) Ï�ÒÅÄÅ-ÌÅÎÎÏÅ ÄÌÑ ×ÓÅÈ s ∈ [T1; T ℄ ÉÚ ÎÅËÏÔÏÒÏÇÏ ÉÎÔÅÒ×ÁÌÁ, ÄÌÉÎÁ Æ = |T −



÷åòïñ�îïó�îùå ðòåäó�á÷ìåîéñ 23T1| ËÏÔÏÒÏÇÏ ÚÁ×ÉÓÉÔ ÏÔ ËÏÜÆÆÉ�ÉÅÎÔÏ× au(x); Au(x); u(x); Cu(x) ÉÆÕÎË�ÉÉ u0(x).�ÅÏÒÅÍÁ 1.7. ÷ ÕÓÌÏ×ÉÑÈ ÔÅÏÒÅÍÙ 1.4 ÏÔÏÂÒÁÖÅÎÉÅU(s; T ), ÚÁÄÁÎÎÏÅ ÓÏÏÔÎÏÛÅÎÉÅÍ
〈h; U(s; t)u0(x)〉 = E〈�(T ); u0(�s;x(T ))〉= 〈h;E[S∗(s; T )u0(�s;x(T ))℄〉; (1.11)ÏÂÌÁÄÁÅÔ Ü×ÏÌÀ�ÉÏÎÎÙÍ Ó×ÏÊÓÔ×ÏÍ.ðÒÉ×ÅÄÅÍ, ÎÁËÏÎÅ�, ÏÄÎÏ ×ÁÖÎÏÅ ÎÁÂÌÀÄÅÎÉÅ, �ÏËÁÚÙ×ÁÀÝÅÅ, ÞÔÏÒÑÄ ÒÅÚÕÌØÔÁÔÏ×, Ó�ÒÁ×ÅÄÌÉ×ÙÈ ÄÌÑ ÚÁÄÁÞÉ (1.1), (1.2), ÍÏÖÎÏ ÒÁÓ�ÒÏ-ÓÔÒÁÎÉÔØ É ÎÁ ÚÁÄÁÞÕ (1.6), (1.7).÷×ÅÄÅÍ ÏÂÏÚÎÁÞÅÎÉÑ � = (x; h);q(�) = ( a(x)(x)h) ; Q(�) = (A(x) 00 C(x)h) ;G(�; u) = 〈h; g(x; u)〉: (1.12)÷ÁÖÎÙÍ ÈÁÒÁËÔÅÒÉÓÔÉÞÅÓËÉÍ Ó×ÏÊÓÔ×ÏÍ ÓÉÓÔÅÍÙ (1.6), Ñ×ÌÑÅÔÓÑ ÔÏÔÆÁËÔ, ÞÔÏ ÏÎÁ ÜË×É×ÁÌÅÎÔÎÁ ÓËÁÌÑÒÎÏÍÕ ÕÒÁ×ÎÅÎÉÀ ÄÌÑ ÆÕÎË�ÉÉ�(s; x; h) = 〈h; u(s; x)〉;ÉÍÅÀÝÅÍÕ ×ÉÄ���s + 12TrQ∗(�; u)∇2�Q�; u) + 〈q(�; u);∇�〉+G(�; u) = 0; (1.13)ÇÄÅTrQ∗∇2�(s; x; h)Q= A∗ki �2�(s; x; h)�xi�xj Ajk + 2Clmk hl �2�(s; x; h)�xj�hm Ajk+ Cqmk hm �2�(s; x; h)�hq�hp Cpnk hn= A∗ki �2�(s; x; h)�xi�xj Ajk + 2Clmk hl �2�(s; x; h)�xj�hm Ajk :úÄÅÓØ É ÎÉÖÅ, ÅÓÌÉ ÎÅ ÏÇÏ×ÏÒÅÎÏ �ÒÏÔÉ×ÎÏÅ, ÍÙ ÂÕÄÅÍ �ÒÅÄ�ÏÌÁÇÁÔØÓÕÍÍÉÒÏ×ÁÎÉÅ �Ï �Ï×ÔÏÒÑÀÝÉÍÓÑ ÉÎÄÅËÓÁÍ. éÚ ÌÉÎÅÊÎÏÓÔÉ �(s; x; h)



24 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëï�Ï h ×ÙÔÅËÁÅÔ, ÞÔÏ �2�(s;x;h)�hq�hp ≡ 0: ëÒÏÍÅ ÔÏÇÏ,
〈q;∇�(s; x; h)〉 = aj ��(s; x; h)�xj + lmhm��(s; x; h)�hl ;G(s; x; h) = 〈h; g(s; x; u; A∗∇u)〉:äÌÑ ÔÏÇÏ, ÞÔÏÂÙ �ÏÓÔÒÏÉÔØ �ÒÉÂÌÉÖÅÎÎÏÅ ÒÅÛÅÎÉÅ ÚÁÄÁÞÉ (1.6), (1.7)ÎÁ ÏÓÎÏ×ÁÎÉÉ �ÒÅÄÓÔÁ×ÌÅÎÉÑ (1.10) É ÒÁÚÒÁÂÏÔÁÔØ ÁÌÇÏÒÉÔÍ ÞÉÓÌÅÎÎÏ-ÇÏ ÅÅ ÒÅÛÅÎÉÑ, ÒÁÓÓÍÏÔÒÉÍ ÄÉÓËÒÅÔÎÙÊ ÁÎÁÌÏÇ ÓÉÓÔÅÍÙ (1.8){(1.10).ðÕÓÔØ s = t0 < t1 < · · · < tn = T É � = T−sn ÚÁÄÁÅÔ ÒÁ×ÎÏÍÅÒÎÏÅÒÁÚÂÉÅÎÉÅ ÏÔÒÅÚËÁ [s; T ℄, ÎÁ ËÏÔÏÒÏÍ ÓÕÝÅÓÔ×ÕÅÔ ÒÅÛÅÎÉÅ ÒÁÓÓÍÁÔÒÉ-×ÁÅÍÏÊ ÚÁÄÁÞÉ. ðÏÓËÏÌØËÕ, ËÁË ÎÅÔÒÕÄÎÏ �ÒÏ×ÅÒÉÔØ, ÉÓ�ÏÌØÚÕÑ ÍÁÒ-ËÏ×ÓËÏÅ Ó×ÏÊÓÔ×Ï �ÒÏ�ÅÓÓÁ �(t), ÍÕÌØÔÉ�ÌÉËÁÔÉ×ÎÏÅ Ó×ÏÊÓÔ×Ï Ï�ÅÒÁ-ÔÏÒÎÏÇÏ ÆÕÎË�ÉÏÎÁÌÁ S(t; s) É Ó×ÏÊÓÔ×Á ÕÓÌÏ×ÎÙÈ ÓÒÅÄÎÉÈ, ÓÏÏÔÎÏÛÅ-ÎÉÅ

〈h; u(s; x)〉 = E[〈�s;h(T ); u0(�s;x(T ))〉 = 〈h; U(s; T )u0(x)〉= 〈h;ES∗(s; T )u0(�s;x(T ))℄〉 (1.14)Ï�ÒÅÄÅÌÑÅÔ Ü×ÏÌÀ�ÉÏÎÎÏÅ ÓÅÍÅÊÓÔ×Ï U(s; T ), ÄÅÊÓÔ×ÕÀÝÅÅ × �ÒÏÓÔÒÁÎ-ÓÔ×Å C(Rd) ÎÅ�ÒÅÒÙ×ÎÙÈ ÏÇÒÁÎÉÞÅÎÎÙÈ ÆÕÎË�ÉÊ, ÔÏ Ó�ÒÁ×ÅÄÌÉ×Ï ÓÏ-ÏÔÎÏÛÅÎÉÅ U(s; T )u0(x) = n∏k=1U(tk; tk+1)u0(x):÷ ÓÉÌÕ ÍÕÌØÔÉ�ÌÉËÁÔÉ×ÎÏÓÔÉ U(s; T ) Ó�ÒÁ×ÅÄÌÉ×Ï ÒÁ×ÅÎÓÔ×ÏU(s; T )u0(x) = limn→∞

�nk=1U(tk; tk+1)u0(x);ÇÄÅ
〈h; U(tk; tk+1)u(tk+1; x)〉 = E[〈�tk;h(tk+1); u(tk+1; �tk;x(tk+1))〉℄+ tk+1∫tk E[〈�tk;h(�); g(�tk;x(�); u(�; �tk ;x(�))〉℄d�:�ÁËÉÍ ÏÂÒÁÚÏÍ, ÄÌÑ ÔÏÇÏ, ÞÔÏÂÙ �ÏÓÔÒÏÉÔØ Á��ÒÏËÓÉÍÁ�ÉÀ ÆÕÎË�ÉÉu(s; x) ÄÏÓÔÁÔÏÞÎÏ �ÏÓÔÒÏÉÔØ Á��ÒÏËÓÉÍÁ�ÉÀ Ü×ÏÌÀ�ÉÏÎÎÏÇÏ ÓÅÍÅÊ-ÓÔ×Á U(s; T ).ïÇÒÁÎÉÞÉÍÓÑ ÄÌÑ �ÒÏÓÔÏÔÙ ÓÌÕÞÁÅÍ d = 1. ðÕÓÔØ {�nk}nk=1 { ÓÅÍÅÊ-ÓÔ×Ï ÎÅÚÁ×ÉÓÉÍÙÈ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ ÓÏ



÷åòïñ�îïó�îùå ðòåäó�á÷ìåîéñ 25ÚÎÁÞÅÎÉÑÍÉ × {−1; 1} ÔÁËÉÈ, ÞÔÏ P{�nk = 1} = P{�nk = −1} = 12 : ïÂÏ-ÚÎÁÞÉÍ Fnk = �{�n1 ; : : : ; �nk}.äÌÑ ÔÏÇÏ, ÞÔÏÂÙ �ÏÓÔÒÏÉÔØ Á��ÒÏËÓÉÍÁ�ÉÀ Ü×ÏÌÀ�ÉÏÎÎÏÇÏ ÓÅÍÅÊ-ÓÔ×Á U(s; T ), ÒÁÓÓÍÏÔÒÉÍ Ñ×ÎÕÀ ÓÈÅÍÕ üÊÌÅÒÁ ÄÌÑ �ÏÓÔÒÏÅÎÉÑ �ÒÉÂÌÉ-ÖÅÎÎÏÇÏ ÒÅÛÅÎÉÑ ÓÉÓÔÅÍÙ óäõ(1.8), (1.9) �tk;x(tk+1) ≈ ��tk;x(tk+1) = x+ a(x; u(tk ; x))�+A(x; u(tk ; x))� 12 �k; (1.15)�mtk;h(tk+1) ≈ ��mtk;h(tk+1) = hm + ml(x; u(tk+1; x))hl�+ Cml(x; u(tk ; x))hl� 12 �k; (1.16)É ÚÁÄÁÄÉÍ �ÒÉÂÌÉÖÅÎÎÏ ÆÕÎË�ÉÀ u(tk; x) Ó �ÏÍÏÝØÀ ÓÏÏÔÎÏÛÅÎÉÑ
〈h; u(tk; x)〉 ≈ E[

〈��tk;h(tk+1); u(tk+1; ��tk;x(tk+1))〉+ 〈h; g(x; u(tk; x)〉�]: (1.17)úÁÍÅÔÉÍ, ÞÔÏ ×ÙÂÉÒÁÑ ÓÌÕÞÁÊÎÕÀ ×ÅÌÉÞÉÎÕ �k�, ÇÄÅ �k { ÏÄÉÎÁËÏ×ÏÒÁÓ�ÒÅÄÅÌÅÎÎÙÅ ÎÅÚÁ×ÉÓÉÍÙÅ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ Ó ÒÁÓ�ÒÅÄÅÌÅÎÉÅÍP (�k = ±1) = 12 , × ËÁÞÅÓÔ×Å Á��ÒÏËÓÉÍÁ�ÉÉ �ÒÉÒÁÝÅÎÉÑ ×ÉÎÅÒÏ×ÓËÏÇÏ�ÒÏ�ÅÓÓÁ �kw = w(tk)−w(tk−1), ÍÙ Õ�ÒÏÓÔÉÍ ×ÙÞÉÓÌÅÎÉÅ ÍÁÔÅÍÁÔÉ-ÞÅÓËÏÇÏ ÏÖÉÄÁÎÉÑ × (1.17).òÁÓÓÍÏÔÒÉÍ ×ÎÁÞÁÌÅ ÓÌÕÞÁÊ g(x; u) ≡ 0 É ÏÂÏÚÎÁÞÉÍ �U(tk; tk+1) ÌÉ-ÎÅÊÎÙÊ ÏÇÒÁÎÉÞÅÎÎÙÊ Ï�ÅÒÁÔÏÒ, ÄÅÊÓÔ×ÕÀÝÉÊ �Ï �ÒÁ×ÉÌÕ
〈h; �u(tk; x)〉 = 〈h; �U(tk; tk+1)�u(tk+1; x)〉= E [

〈��tk;h(tk+1); �u(tk+1; ��tk;x(tk+1))〉] : (1.18)úÁÍÅÔÉÍ, ÞÔÏ ÏÔÏÂÒÁÖÅÎÉÅ �U(tk; tk+1) ×ÉÄÁ (1.18) ÎÅ ÏÂÌÁÄÁÅÔ ÍÕÌØ-ÔÉ�ÌÉËÁÔÉ×ÎÙÍ Ó×ÏÊÓÔ×ÏÍ, Ô.Å.�U(tk−1; tk+1) 6= �U(tk−1; tk) �U(tk; tk+1):ïÂÏÚÎÁÞÉÍ �Un(s; T ) ÏÔÏÂÒÁÖÅÎÉÅ, ÚÁÄÁÎÎÏÅ ÓÏÏÔÎÏÛÅÎÉÅÍ�Un(s; T )u0(x) = n∏k=0 �U(tk; tk+1)u0(x): (1.19)ðÕÓÔØ S(tk; tk+1) { ÓÌÕÞÁÊÎÏÅ ÏÔÏÂÒÁÖÅÎÉÅ, �ÏÒÏÖÄÅÎÎÏÅ ÒÅÛÅÎÉÅÍóäõ (1.9) ÎÁ ÉÎÔÅÒ×ÁÌÅ [tk; tk+℄, S(tk; tk+1)h = �(tk+1), Á �S(tk; tk+1)h



26 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëï{ ÅÇÏ Á�ÒÏËÓÉÍÁ�ÉÑ, ÚÁÄÁÎÎÁÑ ÓÏÏÔÎÏÛÅÎÉÅÍ �S(tk; tk+1)h = ��(tk+1).�ÏÇÄÁ Á��ÒÏËÓÉÍÁ�ÉÀ �U(tk ; tk+1) ÏÔÏÂÒÁÖÅÎÉÑ U(tk; tk+1), ÚÁÄÁÎÎÏÇÏÓÏÏÔÎÏÛÅÎÉÅÍ (1.11), ÍÏÖÎÏ �ÏÓÔÒÏÉÔØ ÓÌÅÄÕÀÝÉÍ ÏÂÒÁÚÏÍum(tk ; x) = Etk;x [ d1∑l=1 [S∗ml(tk; tk+1)ul(tk+1; �(tk+1))℄]= d1∑l=1 Uml(tk; tk+1)ul(tk+1; x) ∼�um(tk; x) = d1∑l=1 �Uml(tk ; tk+1)�ul(tk+1; x) = 12 d1∑l=1 [[Æml+ ml(x; �u(tk+1; x))� + Cml(x; �u(tk+1; x))� 12 ℄�ul(tk+1; x+ a(x; �u(tk+1; x))� +A(x; �u(tk+1; x))� 12 )℄+12 d1∑l=1 [[Æml + ml(x; �u(tk+1; x))�− Cml(x; �u(tk+1; x))� 12 ℄�ul(tk+1; x+ a(x; �u(tk+1; x))�−A(x; �u(tk+1; x))� 12 )℄: (1.20)îÅÓÍÏÔÒÑ ÎÁ ÔÏ, ÞÔÏ �U(s; t) ÎÅ Ñ×ÌÑÅÔÓÑ Ü×ÏÌÀ�ÉÏÎÎÙÍ ÏÔÏÂÒÁÖÅÎÉÅÍ,Ô.Å. �U(s; t) 6= �U(s; �) �U(�; t);ÅÇÏ ÍÏÖÎÏ ÉÓ�ÏÌØÚÏ×ÁÔØ ÄÌÑ �ÏÓÔÒÏÅÎÉÑ ÍÕÌØÔÉ�ÌÉËÁÔÉ×ÎÏÊ Á��ÒÏË-ÓÉÍÁ�ÉÉ ÏÔÏÂÒÁÖÅÎÉÑ U(s; t).ðÏËÁÖÅÍ, ÞÔÏ �ÒÉ n → ∞ ÏÔÏÂÒÁÖÅÎÉÅ �Un(s; T ) ×ÉÄÁ (1.18) ÓÈÏÄÉÔ-ÓÑ Ë ÏÔÏÂÒÁÖÅÎÉÀ U(s; T )U(s; T )u0(x) = E[S∗(s; T )u0(�s;x(T ))℄:äÌÑ ÜÔÏÇÏ ÎÁÍ �ÏÎÁÄÏÂÉÔÓÑ ÒÑÄ ÄÏ�ÏÌÎÉÔÅÌØÎÙÈ ÒÅÚÕÌØÔÁÔÏ×.úÁÍÅÔÉÍ, ÞÔÏ, ËÁË ÓÌÅÄÕÅÔ ÉÚ ÒÁÂÏÔÙ [2℄, ÄÌÑ ÏÔÏÂÒÁÖÅÎÉÊMq(tk; tk+1), q = 1; 2 ÔÁËÉÈ, ÞÔÏM1(tk; tk+1) = U(tk; tk+1) É M2(tk; tk+1) = �U(tk; tk+1);Ó�ÒÁ×ÅÄÌÉ×Ù ÓÌÅÄÕÀÝÉÅ Ï�ÅÎËÉ:
‖M q(tk ; tk+1)u(tk+1)‖∞ 6 ‖u(tk+1)‖∞ exp{K�}+ ��;

‖Mq(tk; tk+1)u(tk+1)−Mq(tk; tk+1)v(tk+1)‖6‖u(tk+1)−v(tk+1‖∞:



÷åòïñ�îïó�îùå ðòåäó�á÷ìåîéñ 27÷ÏÓ�ÏÌØÚÕÅÍÓÑ ÔÁËÖÅ ÏÂÝÉÍ ÒÅÚÕÌØÔÁÔÏÍ ÉÚ ÔÅÏÒÉÉ ÎÅÌÉÎÅÊÎÙÈ �ÏÌÕ-ÇÒÕ��, ÎÁÚÙ×ÁÅÍÙÍ ÆÏÒÍÕÌÏÊ íÁÒÓÄÅÎÁ [6℄. ÷ ÓÌÕÞÁÅ ÌÉÎÅÊÎÙÈ �ÏÌÕ-ÇÒÕ�� ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÁÑ ÆÏÒÍÕÌÁ { ÜÔÏ ÆÏÒÍÕÌÁ äÁÌÅ�ËÏÇÏ{�ÒÏÔÔÅÒÁ[7, 8℄.�ÅÏÒÅÍÁ 1.8. ðÕÓÔØ V (s; T ) É V (s; T ) { ÏÇÒÁÎÉÞÅÎÎÙÅ ÏÔÏÂÒÁÖÅ-ÎÉÑ, ÄÅÊÓÔ×ÕÀÝÉÅ × �ÒÏÓÔÒÁÎÓÔ×Å C([0;∞)×Rd). ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏV (s; T ) { Ü×ÏÌÀ�ÉÏÎÎÏÅ ÓÅÍÅÊÓÔ×Ï, ÏÂÌÁÄÁÀÝÅÅ Ó×ÏÊÓÔ×ÁÍÉ
‖V (s; T )v − V (s; T )v1‖∞ 6 e(T−s)‖v − v1‖∞;
‖V (s; T )v‖∞ 6 K‖v‖∞;Á �V (s; T ) { ÚÁÄÁÎÎÏÅ ÏÔÏÂÒÁÖÅÎÉÅ, ÏÂÌÁÄÁÀÝÅÅ Ó×ÏÊÓÔ×ÁÍÉ�V (s; s)v = v; ‖ �V (s; T )v − �V (s; T )v1‖∞ 6 e�(T−s)‖v − v1‖∞;
‖ �V (s; T )v‖∞ 6 K‖v‖∞; v; v1 ∈ C(R;Rd):ðÕÓÔØ V (s; T )f É �V (s; T )f ÄÉÆÆÅÒÅÎ�ÉÒÕÅÍÙ �Ï s �ÒÉ ÆÉËÓÉÒÏ×ÁÎÎÏÍT É ÓÕÝÅÓÔ×ÕÅÔ ÔÁËÁÑ ËÏÎÓÔÁÎÔÁ , ÞÔÏ ÄÌÑ ÎÅËÏÔÏÒÏÇÏ � > 0Ó�ÒÁ×ÅÄÌÉ×Á Ï�ÅÎËÁ

‖V (tk; tk+1)v − �V (tk; tk+1v‖∞ 6 (�)1+�‖v‖∞�ÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔ �ÒÅÄÅÌlimn→∞

n−1∏k=0 �V (tk; tk+1)v = V (s; T )v:äÏËÁÚÁÔÅÌØÓÔ×Ï. ï�ÅÎÉÍ ÒÁÚÎÏÓÔØÆn = Vn(s; T )f − �Vn(s; T )f:ðÏÓËÏÌØËÕ Æn ÍÏÖÎÏ �ÒÅÄÓÔÁ×ÉÔØ × ×ÉÄÅÆn = n−1∏k=0 V (tk; tk+1)v − n−1∏k=0 �V (tk; tk+1)v= n−1∑j=0 [j−1∏k=0 V (tk; tk+1)[V (tj ; tj+1)− �V (tj ; tj+1)℄ j∏i=1 �V (ti; ti+1)v]



28 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëïÔÏ, ÉÓ�ÏÌØÚÕÑ ÎÅÒÁ×ÅÎÓÔ×Ï ÔÒÅÕÇÏÌØÎÉËÁ, �ÏÌÕÞÉÍ
‖Æn‖∞

6

n∑j=1 ∥∥
j−1∏k=0 V (tk; tk+1)[V (tj ; tj+1)− �V (tj ; tj+1)℄ j−1∏i=0 �V (ti; ti+1)v∥∥∞

:÷ ÓÉÌÕ ÕÓÌÏ×ÉÊ ÔÅÏÒÅÍÙ, ÎÅÔÒÕÄÎÏ �ÒÏ×ÅÒÉÔØ, ÞÔÏ
‖Æn‖∞6e�(T−s) n∑k=1 (�)1+�‖v‖∞=(T − s)e�(T−s)‖v‖∞(�)� → 0�ÒÉ n → ∞.ïÂÏÚÎÁÞÉÍUn(s; T ) = n−1∏k=0U(tk; tk+1) É �Un(s; T ) = n−1∏k=0 �U(tk; tk+1). �ìÅÍÍÁ 1.9. ðÕÓÔØ ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ×ÉÑ C 2.2. �ÏÇÄÁ ÏÔÏÂÒÁÖÅÎÉÑU(s; T )u0(x) = Es;x[S∗(s; T )u0(�(T ))℄ É�Un(s; T )u0(x) = Es;x[ �S∗n(s; T )u0(��n(T ))℄�ÏÄÞÉÎÑÀÔÓÑ ÕÓÌÏ×ÉÑÍ ÔÅÏÒÅÍÙ 1.8 É, ÓÌÅÄÏ×ÁÔÅÌØÎÏ, ÓÕÝÅÓÔ×ÕÅÔ�ÒÅÄÅÌ limn→∞

n−1∏k=0 �Un(tk ; tk+1)u0 = U(s; T )u0:úÁÍÅÞÁÎÉÅ. ðÒÉ ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÊ C 2.2 ÕÔ×ÅÒÖÄÅÎÉÑ ÌÅÍÍÙ 1.9Ó�ÒÁ×ÅÄÌÉ×Ù É × ÓÌÕÞÁÅ, ËÏÇÄÁ g 6= 0, Ô.Å. ÄÌÑ ÏÔÏÂÒÁÖÅÎÉÊU(s; T )u0(x) = E[S∗(s; T )u0(�s;x(T ))+ T∫s S∗(s; �)g(�s;x(�); u(�; �s;x(�)))d�]É �U(tk; tk+1)�u(tk+1; x)= E[ �S∗(tk; tk+1)�u(tk+1; ��tk;x(tk+1))℄+ tk+1∫tk �S∗(tk; �)g(��tk;x(�); u(�; ��tk;x(�)))d�]:



÷åòïñ�îïó�îùå ðòåäó�á÷ìåîéñ 29÷ÏÓ�ÏÌØÚÕÅÍÓÑ �ÏÓÔÒÏÅÎÎÙÍÉ ×ÙÛÅ Á��ÒÏËÓÉÍÁ�ÉÑÍÉ ÄÌÑ �ÏÌÕÞÅ-ÎÉÑ ÞÉÓÌÅÎÎÏÇÏ ÍÅÔÏÄÁ �ÏÓÔÒÏÅÎÉÑ ËÌÁÓÓÉÞÅÓËÏÇÏ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ ëÏ-ÛÉ (1.6), (1.7). äÌÑ ÔÏÇÏ, ÞÔÏÂÙ �ÏÌÕÞÉÔØ ÜÆÆÅËÔÉ×ÎÙÊ ÞÉÓÌÅÎÎÙÊÁÌÇÏÒÉÔÍ, ÎÁÍ �ÏÎÁÄÏÂÉÔÓÑ ÄÏ�ÏÌÎÉÔÅÌØÎÏ �ÒÏ×ÅÓÔÉ ÄÉÓËÒÅÔÉÚÁ�ÉÀ�ÒÏÓÔÒÁÎÓÔ×ÅÎÎÏÊ �ÅÒÅÍÅÎÎÏÊ. òÁÓÓÍÏÔÒÉÍ ÒÁ×ÎÏÍÅÒÎÏÅ ÒÁÜÂÉÅÎÉÅÏÔÒÅÚËÁ xj = x+j��; j = 0;±1;±2; : : : ; ÇÄÅ � > 0, Ô.Å. ×ÙÂÅÒÅÍ ÛÁÇ �Ï�ÒÏÓÔÒÁÎÓÔ×Õ ÒÁ×ÎÙÊ �x = �� éÓ�ÏÌØÚÕÑ ÌÉÎÅÊÎÕÀ ÉÎÔÅÒ�ÏÌÑ�ÉÀ,ÓÆÏÒÍÕÌÉÒÕÅÍ ÓÌÅÄÕÀÝÉÊ ÁÌÇÏÒÉÔÍ ×ÙÞÉÓÌÅÎÉÑ ÆÕÎË�ÉÉ �u(tk; x). åÓ-ÌÉ x = xj ÄÌÑ j = 0;±1;±2; : : : , ÔÏ ×ÙÞÉÓÌÉÍ ÆÕÎË�ÉÀ �u(tk; x) �Ï ÆÏÒ-ÍÕÌÅ (1.13), Á ÅÓÌÉ xj < x < xj+1; k = n− 1; : : : ; 1; 0;, ÔÏ ×ÏÓ�ÏÌØÚÕÅÍÓÑÌÉÎÅÊÎÏÊ ÉÎÔÅÒ�ÏÌÑ�ÉÅÊ�u(tk; x) = xj+1 − x�� �u(tk; xj) + x− xj�� �u(tk; xj+1); (1.21)ÄÌÑ xj < x < xj+1; k = n− 1; : : : ; 1; 0:äÏËÁÚÁÔÅÌØÓÔ×Ï ÓÈÏÄÉÍÏÓÔÉ �ÏÌÕÞÅÎÎÙÈ �ÒÉÂÌÉÖÅÎÎÙÈ ×ÙÒÁÖÅÎÉÊ�ÒÉ N → ∞, × ÓÉÌÕ ÜË×É×ÁÌÅÎÔÎÏÓÔÉ ÓÉÓÔÅÍÙ (1.6) É ÓËÁÌÑÒÎÏÇÏ ÕÒÁ×-ÎÅÎÉÑ (1.13), ×ÙÔÅËÁÅÔ ÉÚ ÒÅÚÕÌØÔÁÔÏ× ÒÁÂÏÔÙ [5℄.òÁÓÓÍÏÔÒÉÍ ÄÁÌÅÅ ÚÁÄÁÞÕ ëÏÛÉ ×ÉÄÁ (1.6) Ó ËÏÜÆÆÉ�ÉÅÎÔÁÍÉ, ÚÁ×É-ÓÑÝÉÍÉ ËÁË ÏÔ ÓÁÍÏÊ ÆÕÎË�ÉÉ u, ÔÁË É ÏÔ ÅÅ ÇÒÁÄÉÅÎÔÁ ∇u, Ô.Å ÚÁÄÁÞÕëÏÛÉ ×ÉÄÁ�v�s + a(x; v;∇v) · ∇v + TrA∗(x; v;∇v)∇2vA(x; v;∇v)+ g(x; v;∇v) = 0; v(T; x) = v0(x): (1.22)äÌÑ ËÒÁÔËÏÓÔÉ ÍÙ ÓÏÈÒÁÎÉÍ ÓÏËÒÁÝÅÎÎÙÅ ÏÂÏÚÎÁÞÅÎÉÑ ×ÉÄÁ av(x) =a(x; v(x);∇v(x)):äÌÑ ÔÏÇÏ, ÞÔÏÂÙ ×ÏÓ�ÏÌØÚÏ×ÁÔØÓÑ �ÏÄÈÏÄÏÍ, Ï�ÉÓÁÎÎÙÍ × �ÒÅÄÙÄÕ-ÝÅÍ �ÁÒÁÇÒÁÆÅ, ×ÌÏÖÉÍ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÕÀ ÓÉÓÔÅÍÕ × ÂÏÌÅÅ ÓÌÏÖÎÕÀÓÉÓÔÅÍÕ, �ÏÌÕÞÅÎÎÕÀ ÉÚ (1.22) × ÒÅÚÕÌØÔÁÔÅ �ÏÓÔÒÏÅÎÉÑ ÅÅ ÄÉÆÆÅÒÅÎ-�ÉÁÌØÎÏÇÏ �ÒÏÄÏÌÖÅÎÉÑ. äÒÕÇÉÍÉ ÓÌÏ×ÁÍÉ, �ÒÏÄÉÆÆÅÒÅÎ�ÉÒÕÅÍ Ä×ÁÒÁÚÁ ÓÉÓÔÅÍÕ (1.22) �Ï �ÅÒÅÍÅÎÎÏÊ x É ÒÁÓÓÍÏÔÒÉÍ �ÏÌÕÞÅÎÎÕÀ × ÒÅ-ÚÕÌØÔÁÔÅ ÓÉÓÔÅÍÕ ÕÒÁ×ÎÅÎÉÊ ÏÔÎÏÓÉÔÅÌØÎÏ ÎÏ×ÏÊ ÆÕÎË�ÉÉ u(s; x) =



30 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëï(v(s; x);∇v(s; x);∇2v(s; x). ïÔÍÅÔÉÍ, ÞÔÏ �ÒÉ �ÅÒ×ÏÍ ÄÉÆÆÅÒÅÎ�ÉÒÏ-×ÁÎÉÉ �Ï x ÍÙ �ÏÌÕÞÉÍ ÕÒÁ×ÎÅÎÉÅ ÄÌÑ ÆÕÎË�ÉÉ u1(s; x) = ∇v(s; x)�u1�s + a(x; u0; u1) · ∇u1 + TrA∗(x; u0; u1)∇2u1A(x; v;∇v)+∇g(x; u0; u1) + [∇xa+∇u0au1 +∇u1a∇u1℄ · u1+ [∇xA+∇u0Au1 +∇u1A∇u1℄
×∇u1 +∇u0gu1 +∇u1gu2 = 0: (1.23)úÄÅÓØ ∇x;∇v ÏÂÏÚÎÁÞÁÅÔ ÇÒÁÄÉÅÎÔ �Ï ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÍÕ ÁÒÇÕÍÅÎÔÕ.ðÏÓËÏÌØËÕ ÕÒÁ×ÎÅÎÉÅ (1.23) ×ÓÅ ÅÝÅ ÎÅÌÉÎÅÊÎÏ ÏÔÎÏÓÉÔÅÌØÎÏ ∇u1, �Ï-ÓËÏÌØËÕ ÓÏÄÅÒÖÉÔ ÞÌÅÎ, ×ËÌÀÞÁÀÝÉÊ [∇u1℄2, ÔÏ ÓÉÓÔÅÍÁ (1.22), (1.23)ÏÔÎÏÓÉÔÅÌØÎÏ �ÁÒÙ ÆÕÎË�ÉÊ v = u0 É∇v = u1 ÅÝÅ ÎÅ ÂÕÄÅÔ ÓÅÍÉÌÉÎÅÊ-ÎÏÊ. ïÄÎÁËÏ, �ÒÏÄÉÆÆÅÒÅÎ�ÉÒÏ×Á× ÕÒÁ×ÎÅÎÉÅ (1.23) �Ï x É ÏÂÏÚÎÁÞÉ×u2 = ∇u1, ÍÙ �ÏÌÕÞÉÍ ÓÅÍÉÌÉÎÅÊÎÕÀ ÓÉÓÔÅÍÕ ÕÒÁ×ÎÅÎÉÊ, ×ËÌÀÞÁÀ-ÝÕÀ ÕÒÁ×ÎÅÎÉÑ (1.22), (1.23) É�u2�s + a(x; u0; u1) · ∇u2 + TrA∗(x; u0; u1)∇2u2A(x; u0; u1)+∇g(x; u0; u1) + [∇xa+∇u0au1 +∇u1au2℄ · u2+ [∇xA+∇u0Au1 +∇u1Au2℄ · u2 = 0: (1.24)ïÓÔÁÅÔÓÑ �ÅÒÅ�ÉÓÁÔØ ÓÉÓÔÅÍÕ (1.22) × ×ÉÄÅ�u0�s + a(x; u0; u1) · ∇u0 + TrA∗(x; u0; u1)∇2u0A(x; u0; u1)+ g(x; u0; u1) = 0 (1.25)É ÚÁÍÅÎÉÔØ × (1.24) ∇u1 ÎÁ u2, ÞÔÏÂÙ �ÏÌÕÞÉÔØ ÓÅÍÉÌÉÎÅÊÎÕÀ ÓÉÓÔÅÍÕ(1.23){(1.25), ÉÍÅÀÝÕÀ ÔÁËÕÀ ÖÅ ÓÔÒÕËÔÕÒÕ, ËÁË ÉÓÈÏÄÎÁÑ ÓÉÓÔÅÍÁ(1.22). �ÁËÉÍ ÏÂÒÁÚÏÍ, �ÅÒÅÈÏÄ ÏÔ ÓÉÓÔÅÍÙ ×ÉÄÁ (1.1) Ë ÓÉÓÔÅÍÅ ×ÉÄÁ(1.22), Õ ËÏÔÏÒÏÊ ×ÓÅ ËÏÜÆÆÉ�ÉÅÎÔÙ É ÆÕÎË�ÉÑ g ÚÁ×ÉÓÑÔ ÏÔ (x; u;∇u)�ÒÉÎ�É�ÉÁÌØÎÙÈ ÉÚÍÅÎÅÎÉÊ ÚÁ ÓÏÂÏÊ ÎÅ ×ÌÅÞÅÔ, ÈÏÔÑ É ÄÅÌÁÅÔ ÚÁÄÁÞÕÂÏÌÅÅ ÇÒÏÍÏÚÄËÏÊ.÷ ÚÁËÌÀÞÅÎÉÅ ÜÔÏÇÏ �ÁÒÁÇÒÁÆÁ ÚÁÍÅÔÉÍ, ÞÔÏ ÄÌÑ �ÏÓÔÒÏÅÎÉÑ ÞÉ-ÓÌÅÎÎÏÇÏ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ ëÏÛÉ ÄÌÑ Ë×ÁÚÉÌÉÎÅÊÎÏÊ �ÁÒÁÂÏÌÉÞÅÓËÏÊÓÉÓÔÅÍÙ, ÎÁÍ ÎÕÖÎÏ ÂÕÄÅÔ ×ÏÓ�ÏÌØÚÏ×ÁÔØÓÑ �ÒÉ×ÅÄÅÎÎÙÍÉ ×ÙÛÅ ÒÅ-ÚÕÌØÔÁÔÁÍÉ, ×ÙÂÒÁ× × ËÁÞÅÓÔ×Å u(T; x) = (v0(x);∇v0(x);∇2v0(x)).
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§2. ÷ÅÒÏÑÔÎÏÓÔÎÙÅ �ÏÄÈÏÄÙ Ë �ÏÓÔÒÏÅÎÉÀ ×ÑÚËÏÓÔÎÙÈÒÅÛÅÎÉÊ Ë×ÁÚÉÌÉÎÅÊÎÙÈ �ÁÒÁÂÏÌÉÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊÉ ÓÉÓÔÅÍ÷ ÜÔÏÍ �ÁÒÁÇÒÁÆÅ ÍÙ ÒÁÓÓÍÏÔÒÉÍ ×ÅÒÏÑÔÎÏÓÔÎÙÅ �ÒÅÄÓÔÁ×ÌÅÎÉÑ×ÑÚËÏÓÔÎÙÈ ÒÅÛÅÎÉÊ ÚÁÄÁÞÉ ëÏÛÉ ÄÌÑ Ë×ÁÚÉÌÉÎÅÊÎÙÈ �ÁÒÁÂÏÌÉÞÅÓËÉÈÕÒÁ×ÎÅÎÉÊ É ÓÉÓÔÅÍ É �ÏÓÔÒÏÉÍ ÁÌÇÏÒÉÔÍ ÞÉÓÌÅÎÎÏÇÏ ÒÅÛÅÎÉÑ ÜÔÏÊÚÁÄÁÞÉ.äÌÑ ÔÏÇÏ, ÞÔÏÂÙ �ÏÑÓÎÉÔØ ÏÓÎÏ×ÎÙÅ ÉÄÅÉ, ÌÅÖÁÝÉÅ × ÏÓÎÏ×Å �ÏÄÈÏ-ÄÁ, ÏÓÎÏ×ÁÎÎÏÇÏ ÎÁ ÔÅÏÒÉÉ ÏÂÒÁÔÎÙÈ ÓÔÏÈÁÓÔÉÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊ (ïóäõ)ÍÙ ×ÙÂÅÒÅÍ × ËÁÞÅÓÔ×Å ÍÏÄÅÌØÎÏÊ ÓÉÓÔÅÍÙ ÓÉÓÔÅÍÕ ×ÉÄÁ (1.6) É �ÒÅÄ-�ÏÌÏÖÉÍ, ÞÔÏ ËÏÜÆÆÉ�ÉÅÎÔÙ a;A; ; C ÚÁ×ÉÓÑÔ ÔÏÌØËÏ ÏÔ x, Á ÆÕÎË�ÉÑg ÚÁ×ÉÓÉÔ ÏÔ x; u É ∇u. äÌÑ Ï�ÉÓÁÎÉÑ �ÏÄÈÏÄÁ, ÏÓÎÏ×ÁÎÎÏÇÏ ÎÁ ïóäõË ÒÅÛÅÎÉÀ ÚÁÄÁÞÉ ëÏÛÉ�um�s + Lum + d1∑l=1 d∑i=1 Biml(x)∇iul+ d1∑l=1 ml(x)um + gm(x; u;∇u) = 0; (2.1)um(T; x) = um0(x); (2.2)ÇÄÅ

Lum = a(x) · ∇um + 12TrA∗(x)∇2umA(x); (2.3)�ÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ ÓÕÝÅÓÔ×ÕÅÔ ÅÄÉÎÓÔ×ÅÎÎÏÅ ËÌÁÓÓÉÞÅÓËÏÅ ÒÅÛÅÎÉÅu(t; x) ÚÁÄÁÞÉ (2.1), (2.2) É ÒÁÓÓÍÏÔÒÉÍ ÓÌÕÞÁÊÎÙÊ �ÒÏ�ÅÓÓ (t) =
〈�(t); u(t; �(t))〉, ÇÄÅ �ÒÏ�ÅÓÓÙ �(t) É �(t) ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ óäõd�(t) = a(�(t)) dt +A(�(t)) dw(t); �(s) = x; (2.4)d�(t) = (�(t))�(t) dt + C(�(t))(�(t); dw(t)); �(s) = h: (2.5)÷ ÄÁÌØÎÅÊÛÅÍ ÎÁÍ �ÏÎÁÄÏÂÉÔÓÑ ÔÁËÖÅ �ÒÉ×ÅÄÅÎÎÁÑ × �.1 ÉÎÔÅÒ�ÒÅÔÁ-�ÉÑ ÓÉÓÔÅÍÙ óäõ (2.4), (2.5) ËÁË ÏÄÎÏÇÏ ÕÒÁ×ÎÅÎÉÑ ×ÉÄÁd�(t)=q(�(t)) dt +Q(�(t))dW (t); �(s)=�=(x; h) ∈ Rd ×Rd1 : (2.6)ïÂÏÚÎÁÞÉÍ ~G(�; y; z) = 〈h; g(x; y; z)〉; W (t) = (w(t); w(t))∗ :



32 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëï÷ÏÓ�ÏÌØÚÏ×Á×ÛÉÓØ ÆÏÒÍÕÌÏÊ éÔÏ, ÎÅÔÒÕÄÎÏ �ÒÏ×ÅÒÉÔØ, ÞÔÏ ÓÔÏÈÁÓÔÉ-ÞÅÓËÉÊ ÄÉÆÆÅÒÅÎ�ÉÁÌ �ÒÏ�ÅÓÓÁ (t) = 〈�(t), u(t; �(t))〉 ÉÍÅÅÔ ×ÉÄd(t) = d1∑m;l=1hmS∗ml(s; t)
×



�ul�t +Lul+ d1∑l;q=1 d∑i;k=1Cklq(x)Aki∇iuq+ d1∑l=1 lquq (t; �(t)) dt (2.7)+ d1∑m=1hm d1∑l=1 d∑k=1S∗ml [Cklquq + d∑i=1 Aki∇iul] (t; �(t)) dwk(t):äÁÌÅÅ ÉÚ ÓÏÏÔÎÏÛÅÎÉÑ (2.1) ×ÙÔÅËÁÅÔ ÒÁ×ÅÎÓÔ×Ïd(t) = −〈h; S∗(s; t)g(�(t); u(t; �(t));∇u(t; �(t))〉 dt+〈h; S∗(s; t)[C∗(�(t))u(t; �(t))+A(�(t))∇u(t; �(t))℄dw(t)〉: (2.8)÷×ÅÄÅÍ ÏÂÏÚÎÁÞÅÎÉÑy(t) = S∗(s; t)u(t; �(t));z(t) = S∗(s; t)[C∗(�(t))u(t; �(t)) +A(�(t))∇u(t; �(t))℄;f(�(t); y(t); z(t)) = S∗(s; t)g(�(t); [S∗(s; t)℄−1y(t);A−1[[S∗(s; t)℄−1z(t)− C∗y(t)℄:�ÏÇÄÁ, × ÓÉÌÕ ÌÉÎÅÊÎÏÓÔÉ ÌÅ×ÏÊ É �ÒÁ×ÏÊ ÞÁÓÔÉ ÓÏÏÔÎÏÛÅÎÉÑ (2.8) ÏÔ-ÎÏÓÉÔÅÌØÎÏ h, �ÏÌÕÞÉÍdy(t) = −f(�(t); y(t); z(t)) dt+ z(t) dw(t);y(T ) = S∗(s; T )u0(�(T )) = �: (2.9)óÉÓÔÅÍÕ óäõ (2.6), (2.9) ÎÁÚÙ×ÁÀÔ ÓÌÁÂÏ Ó×ÑÚÁÎÎÏÊ ÓÉÓÔÅÍÏÊ �ÒÑÍÙÈ-ÏÂÒÁÔÎÙÈ óäõ ÉÌÉ ðïóäõ. ðÏËÁÖÅÍ, ÞÔÏ ÓÉÓÔÅÍÁ ðïóäõ (2.6), (2.9)�ÏÚ×ÏÌÑÅÔ �ÏÓÔÒÏÉÔØ ×ÑÚËÏÓÔÎÏÅ ÒÅÛÅÎÉÅ ÚÁÄÁÞÉ ëÏÛÉ (2.1), (2.2).óÆÏÒÍÕÌÉÒÕÅÍ ÕÓÌÏ×ÉÑ, ÇÁÒÁÎÔÉÒÕÀÝÉÅ ÓÕÝÅÓÔ×Ï×ÁÎÉÅ É ÅÄÉÎÓÔ×Å-ÎÏÓÔØ ÒÅÛÅÎÉÑ ðïóäõ (2.6), (2.9).âÕÄÅÍ ÇÏ×ÏÒÉÔØ, ÞÔÏ ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ×ÉÑC 3, ÅÓÌÉ ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ-×ÉÑ C 2 É ÆÕÎË�ÉÑ f(x; y; z) ÎÅ�ÒÅÒÙ×ÎÁ �Ï y É �ÏÄÞÉÎÑÅÔÓÑ ÓÌÅÄÕÀ-ÝÉÍ Ï�ÅÎËÁÍ:a)‖f(x; y; z)‖ 6 K[‖y‖+ ‖z‖℄; ÇÄÅ ‖z‖ = [Trz∗z℄ 12 ;b) ‖f(x; y; z)− f(x; y; z)‖ 6 K‖z − z1‖∀y ∈ Rd1 ; z; z1 ∈ Rd1 ⊗RdÉ C 3' ÅÓÌÉ b) ÚÁÍÅÎÉÔØ ÎÁ



÷åòïñ�îïó�îùå ðòåäó�á÷ìåîéñ 33) 〈y − y1; f(x; y; z)− f(x; y1; z)〉 6 �‖y − y1‖2.òÅÛÅÎÉÅÍ ðïóäõ (2.6), (2.9) ÎÁÚÏ×ÅÍ ÔÒÏÊËÕ (�(t); y(t), z(t)) ÓÌÕ-ÞÁÊÎÙÈ �ÒÏÇÒÅÓÓÉ×ÎÏ Ft-ÉÚÍÅÒÉÍÙÈ ÓÌÕÞÁÊÎÙÈ�ÒÏ�ÅÓÓÏ× (�(t), y(t), z(t)) ÓÏ ÚÎÁÞÅÎÉÑÍÉ × Rd2 × Rd1 × Rd1×d ÔÁËÉÈ,ÞÔÏ T∫0 E‖z(t)‖2dt <∞; É Ó ×ÅÒÏÑÔÎÏÓÔØÀ 1 ×Ù�ÏÌÎÑÀÔÓÑ ÒÁ×ÅÎÓÔ×Á�(t) = �+ t∫s q(�(�))d� + t∫s Q(�(�))dw(�);y(t) = �+ T∫t f(�(�); y(�); z(�))d�− T∫t z(�)dw(�);q 6 s 6 t 6 T:ëÁË ÓÌÅÄÕÅÔ ÉÚ ÒÁÂÏÔ [9, 12℄ Ó�ÒÁ×ÅÄÌÉ×Ï ÓÌÅÄÕÀÝÅÅ ÕÔ×ÅÒÖÄÅÎÉÅ.�ÅÏÒÅÍÁ 2.1. ðÕÓÔØ ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ×ÉÑ C 3 ÉÌÉ C 3'. �ÏÇÄÁ ÓÕÝÅ-ÓÔ×ÕÅÔ ÅÄÉÎÓÔ×ÅÎÎÏÅ ÒÅÛÅÎÉÅ (�(t); y(t); z(t)) ðïóäõ (2.6), (2.9).ëÁË ÕÖÅ Õ�ÏÍÉÎÁÌÏÓØ × �ÒÅÄÙÄÕÝÅÍ �ÁÒÁÇÒÁÆÅ, ÚÁÄÁÞÕ ëÏÛÉ (2.1),(2.2) ÍÏÖÎÏ Ó×ÅÓÔÉ Ë ÓËÁÌÑÒÎÏÍÕ ÕÒÁ×ÎÅÎÉÀ ×ÉÄÁ���s + 12TrQ∗∇2�Q+ 〈q;∇�〉+G(t; �;�;∇�) = 0;�(T ) = 〈h; u0(x)〉 (2.10)ÏÔÎÏÓÉÔÅÌØÎÏ ÆÕÎË�ÉÉ �(s; �) = 〈h; u(s; x)〉; � = (x; h). üÔÏ �ÏÚ×Ï-ÌÑÅÔ ××ÅÓÔÉ �ÏÎÑÔÉÅ ×ÑÚËÏÓÔÎÏÇÏ ÒÅÛÅÎÉÑ ÓÉÓÔÅÍÙ (2.1), Ï�ÉÒÁÑÓØ ÎÁÓÆÏÒÍÕÌÉÒÏ×ÁÎÎÏÅ × ÒÁÂÏÔÅ [11℄ �ÏÎÑÔÉÅ ×ÑÚËÏÓÔÎÏÇÏ ÒÅÛÅÎÉÑ ÄÌÑ ÓËÁ-ÌÑÒÎÏÇÏ ÕÒÁ×ÎÅÎÉÑ (2.10).îÁ�ÏÍÎÉÍ Ï�ÒÅÄÅÌÅÎÉÅ ×ÑÚËÏÓÔÎÏÇÏ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ ëÏÛÉ ÄÌÑ ÎÅ-ÌÉÎÅÊÎÏÇÏ ÓËÁÌÑÒÎÏÇÏ �ÁÒÁÂÏÌÉÞÅÓËÏÇÏ ÕÒÁ×ÎÅÎÉÑ (2.10). ïÂÏÚÎÁÞÉÍ
Q� = 12TrQ∗∇2�Q+ 〈q;∇�〉:âÕÄÅÍ ÇÏ×ÏÒÉÔØ, ÞÔÏ:1) ÆÕÎË�ÉÑ �(s; �) = 〈h; u(s; x)〉 Ñ×ÌÑÅÔÓÑ ×ÑÚËÏÓÔÎÙÍ ÓÕÂÒÅÛÅÎÉÅÍÚÁÄÁÞÉ ëÏÛÉ (2.10), ÅÓÌÉ �(T; �) 6 �0(�), � = (x; h) ∈ Rd2 ; d2 = d+ d1É ÄÌÑ ÌÀÂÏÊ ÆÕÎË�ÉÉ 	(s; �) = 〈h; �(s; x)〉, � ∈ C1;2([0; T ℄ × Rd) ×



34 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëïÔÏÞËÅ (s; �) ∈ [0; T ℄× Rd2 , Ñ×ÌÑÀÝÅÊÓÑ ÔÏÞËÏÊ ÌÏËÁÌØÎÏÇÏ ÍÁËÓÉÍÕÍÁÆÕÎË�ÉÉ �(s; �)−	(s; �) Ó�ÒÁ×ÅÄÌÉ×Á Ï�ÅÎËÁ�	�s (s; �) +Q	(s; �) +G(s; �;�;∇	) > 0; (2.11)2) ÆÕÎË�ÉÑ �(s; �) = 〈h; u(s; x)〉 Ñ×ÌÑÅÔÓÑ ×ÑÚËÏÓÔÎÙÍ ÓÕ�ÅÒÒÅÛÅÎÉÅÍÚÁÄÁÞÉ ëÏÛÉ (2.10), ÅÓÌÉ �(T; �) > �0(�), � = (x; h) ∈ Rd × Rd1 ÉÄÌÑ ÌÀÂÏÊ ÆÕÎË�ÉÉ 	(s; �) = 〈h; �(s; x)〉, � ∈ C1;2([0; T ℄× Rd) × ÔÏÞËÅ(s; �) ∈ [0; T ℄×Rd2, Ñ×ÌÑÀÝÅÊÓÑ ÔÏÞËÏÊ ÌÏËÁÌØÎÏÇÏ ÍÉÎÉÍÕÍÁ ÆÕÎË�ÉÉ�(s; �)−	(s; �) Ó�ÒÁ×ÅÄÌÉ×Á Ï�ÅÎËÁ�	�s (s; �) +Q	(s; �) +G(s; �;�;∇	) 6 0; (2.12)3) ÆÕÎË�ÉÑ �(s; �) Ñ×ÌÑÅÔÓÑ ×ÑÚËÏÓÔÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ ëÏÛÉ (2.10),ÅÓÌÉ �(s; �) Ñ×ÌÑÅÔÓÑ ËÁË ×ÑÚËÏÓÔÎÙÍ ÓÕÂÒÅÛÅÎÉÅÍ, ÔÁË É ×ÑÚËÏÓÔÎÙÍÓÕ�ÅÒÒÅÛÅÎÉÅÍ ÜÔÏÊ ÚÁÄÁÞÉ.âÕÄÅÍ ÇÏ×ÏÒÉÔØ, ÞÔÏ ÆÕÎË�ÉÑ u(s; x)∈Rd1 , (s; x)∈ [0; T ℄×Rd Ñ×ÌÑ-ÅÔÓÑ ×ÑÚËÏÓÔÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ ëÏÛÉ (2.1), (2.2), ÅÓÌÉ ÓËÁÌÑÒÎÁÑÆÕÎË�ÉÑ �(s; �) = 〈h; u(s; x)〉 Ñ×ÌÑÅÔÓÑ ËÁË ×ÑÚËÏÓÔÎÙÍ ÓÕÂÒÅÛÅÎÉÅÍ,ÔÁË É ×ÑÚËÏÓÔÎÙÍ ÓÕ�ÅÒÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ ëÏÛÉ (2.10).þÔÏÂÙ ÕÓÔÁÎÏ×ÉÔØ Ó×ÑÚØ ÓÌÕÞÁÊÎÙÈ �ÒÏ�ÅÓÓÏ× (�(t); y(t); z(t)), ÕÄÏ-×ÌÅÔ×ÏÒÑÀÝÉÈ ðïóäõ (2.6), (2.9), Ó ×ÑÚËÏÓÔÎÙÍ ÒÅÛÅÎÉÅÍ u(s; x) ÚÁ-ÄÁÞÉ ëÏÛÉ ÄÌÑ Ë×ÁÚÉÌÉÎÅÊÎÏÊ ÓÉÓÔÅÍÙ (2.1) ÄÏÓÔÁÔÏÞÎÏ �ÏËÁÚÁÔØ, ÞÔÏÆÕÎË�ÉÑ �(s; �) = 〈h; u(s; x)〉 = (s) Ñ×ÌÑÅÔÓÑ ×ÑÚËÏÓÔÎÙÍ ÒÅÛÅÎÉÅÍÚÁÄÁÞÉ ëÏÛÉ (2.10).ïÂÏÚÎÁÞÉÍ[A'℄m(x) = 12TrA∗(x)∇2'mA(x) + 〈a(x);∇'m〉+Biml(x)∇i'l + ml(x)'l;i = 1; : : : d; m; l = 1; : : : ; d1 É
Mm(x; u; p; qm) = 12TrA∗(x)qmA(x) + 〈a(x); pm〉+Biml(x)∇ipl + ml(x)�l + gm(x; u; p):éÚ �ÒÉ×ÅÄÅÎÎÙÈ ×ÙÛÅ Ï�ÒÅÄÅÌÅÎÉÊ ÓÌÅÄÕÅÔ, ÞÔÏ u(s; x) Ñ×ÌÑÅÔÓÑÓÕÂÒÅÛÅÎÉÅÍ (2.1), (2.2), ÅÓÌÉ ÄÌÑ ËÁÖÄÏÇÏ m = 1; : : : ; d1 Ó�ÒÁ×ÅÄ-ÌÉ×Ï ÎÅÒÁ×ÅÎÓÔ×Ï um(T; x) 6 u0m(x)〉, É ÄÌÑ ÌÀÂÏÊ ÆÕÎË�ÉÉ 'm ∈



÷åòïñ�îïó�îùå ðòåäó�á÷ìåîéñ 35C1;2([0; T ℄ × Rd) É ÔÏÞËÉ (s; x) ∈ [0; T ℄ × Rd, × ËÏÔÏÒÏÊ ÄÏÓÔÉÇÁÅÔÓÑÍÁËÓÉÍÕÍ ÒÁÚÎÏÓÔÉ um(~s; ~x)− 'm(~s; ~x) Ó�ÒÁ×ÅÄÌÉ×Á Ï�ÅÎËÁ�'m�s +M(x; u;∇';∇2'm)〉 > 0 (2.13)É u(s; x) Ñ×ÌÑÅÔÓÑ ÓÕ�ÅÒÒÅÛÅÎÉÅÍ (2.1),(2.2), ÅÓÌÉ ÄÌÑ ËÁÖÄÏÇÏ m =1; : : : ; d1 Ó�ÒÁ×ÅÄÌÉ×Ï ÎÅÒÁ×ÅÎÓÔ×Ï um(T; x) > u0m(x)〉, É ÄÌÑ ÌÀÂÏÊÆÕÎË�ÉÉ 'm ∈ C1;2([0; T ℄× Rd) É ÔÏÞËÉ (s; x) ∈ [0; T ℄× Rd × ËÏÔÏÒÏÊÄÏÓÔÉÇÁÅÔÓÑ ÍÉÎÉÍÕÍ ÒÁÚÎÏÓÔÉ um(~s; ~x)−'m(~s; ~x) Ó�ÒÁ×ÅÄÌÉ×Á Ï�ÅÎËÁ�'m�s +M(x; u;∇';∇2'm)〉 6 0: (2.14)�ÅÏÒÅÍÁ 2.2. ðÕÓÔØ ×Ù�ÏÌÎÅÎÙ ÕÓÌÏ×ÉÑ ÔÅÏÒÅÍÙ 2.1. �ÏÇÄÁ ÆÕÎË-�ÉÑ u(s; x) = y(s), Ï�ÒÅÄÅÌÅÎÎÁÑ ÒÅÛÅÎÉÅÍ ðïóäõ (2.6), (2.9), ÚÁÄÁÅÔÎÅ�ÒÅÒÙ×ÎÏÅ �Ï (s; x) ×ÑÚËÏÓÔÎÏÅ ÒÅÛÅÎÉÅ ÚÁÄÁÞÉ (2.1), (2.2).äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÒÉ ×Ù�ÏÌÎÅÎÉÉ ÕÓÌÏ×ÉÊ C 3 ÎÅ�ÒÅÒÙ×ÎÏÓÔØ ÆÕÎ-Ë�ÉÉ u(s; x) = ys;x(s) �Ï x É s ×ÙÔÅËÁÅÔ ÉÚ ÏÂÝÉÈ ÒÅÚÕÌØÔÁÔÏ× ÔÅÏÒÉÉïóäõ [9℄. ðÏËÁÖÅÍ, ÞÔÏ u(s; x) { ×ÑÚËÏÓÔÎÏÅ ÒÅÛÅÎÉÅ (2.1), (2.2), ÄÌÑÞÅÇÏ ÎÕÖÎÏ �ÒÏ×ÅÒÉÔØ, ÞÔÏ u Ñ×ÌÑÅÔÓÑ ËÁË ÓÕÂ- ÔÁË É ÓÕ�ÅÒÒÅÛÅÎÉÅÍ(2.1),(2.2). âÅÚ �ÏÔÅÒÉ ÏÂÝÎÏÓÔÉ, �ÏÌÁÇÁÑ hm > 0;m = 1; : : : ; d1, �ÒÏ×Å-ÒÉÍ, ÞÔÏ u Ñ×ÌÑÅÔÓÑ ÓÕÂÒÅÛÅÎÉÅÍ (2.1), (2.2). äÌÑ ÜÔÏÇÏ ÎÕÖÎÏ �ÏËÁ-ÚÁÔØ, ÞÔÏ × ÔÏÞËÅ (s; x), × ËÏÔÏÒÏÊ ÄÏÓÔÉÇÁÅÔÓÑ ÌÏËÁÌØÎÙÊ ÍÁËÓÉÍÕÍÒÁÚÎÏÓÔÉ um(s; x) − �m(s; x);m = 1; : : : ; d1, ËÏÔÏÒÙÊ ÂÅÚ ÏÇÒÁÎÉÞÅÎÉÑÏÂÝÎÏÓÔÉ �ÏÌÏÖÉÍ ÒÁ×ÎÙÍ ÎÕÌÀ, Ó�ÒÁ×ÅÄÌÉ×Á Ï�ÅÎËÁ (2.11).ðÒÅÄ�ÏÌÏÖÉÍ ÏÂÒÁÔÎÏÅ, Ô.Å. �ÕÓÔØ ÓÕÝÅÓÔ×ÕÅÔm ∈ {1; : : : ; d1};ÄÌÑ ËÏÔÏÒÏÇÏ
Ku;�m (s; x) = ��m�s + [A�℄m(s; x) + gm(x; u(s; x);K(u;∇�)(s; x))〉 < 0; (2.15)ÇÄÅ K(u;∇�)(s; x) = (A∗(x)∇�(s; x)C∗(x)u(s; x) ) :÷ ÓÉÌÕ ÎÅ�ÒÅÒÙ×ÎÏÓÔÉ ÆÕÎË�ÉÉ u(s; x) ÓÕÝÅÓÔ×ÕÅÔ ÔÁËÏÅ ÞÉÓÌÏ �, 0 <� 6 T − s, ÞÔÏ ÄÌÑ � ∈ [s; s + �℄, x1 ∈ Rd; h1 ∈ Rd1 , ‖x − x1‖ 6 �;Ó�ÒÁ×ÅÄÌÉ×Ù Ï�ÅÎËÉ �(�; x1; h)−	(�; x1; h) 6 0 (2.16)



36 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëïÉ
〈h;(���� +A�) (�; x1) + g(x1; u(�; x1);K(u;∇�)(�; x1))〉 < 0: (2.17)òÁÓÓÍÏÔÒÉÍ �ÒÏ�ÅÓÓÙ (�s;x(t); �s;h(t)) ÕÄÏ×ÌÅÔ×ÏÒÑÀÝÉÅ(2.4), (2.5) É �ÕÓÔØ ÍÏÍÅÎÔ � ÚÁÄÁÎ ÓÏÏÔÎÏÛÅÎÉÅÍ� = inf{t > s : ‖�s;x(t)− x‖ > �}

∧ inf{t > s : ‖�s;h(t)− h‖ > �} ∧ (s+ �):éÚ ÒÅÚÕÌØÔÁÔÏ× ÒÁÂÏÔ [12,13℄ ÓÌÅÄÕÅÔ, ÞÔÏ �ÁÒÁ �ÒÏ�ÅÓÓÏ×(ŷ(t); ẑ(t)) = (ys;x(t ∧ �); I[s;� ℄(t)zs;x(t ∧ �)); s 6 t 6 s+ �ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ïóäõŷ(t) = S∗(t; �)u([s + �℄ ∧ �; �([s+ �℄ ∧ �))+ s+�∫t I[s;� ℄(�)f(�(�); ŷ(�); ẑ(�))d� − s+�∫t ẑ(�) dw(�)〉;s 6 t 6 s+ �: (2.18)ó ÄÒÕÇÏÊ ÓÔÏÒÏÎÙ, ×ÏÓ�ÏÌØÚÏ×Á×ÛÉÓØ ÆÏÒÍÕÌÏÊ éÔÏ, ÎÅÔÒÕÄÎÏ �ÒÏ-×ÅÒÉÔØ, ÞÔÏ �ÁÒÁ �ÒÏ�ÅÓÓÏ×(~y(t); ~z(t)) = (S∗(t; t∧�)�(t∧�; �s;x(t∧�)); I[s;� ℄(t)K(u;∇�)(t; �s;x(t)));s 6 t 6 s+ �;ÇÄÅK(u;∇�)(t; �s;x(t)) = (S∗(s; t)A∗(�s;x(t))∇�(t; �s;x(t))S∗(s; t)C∗(�s;x(t))u(t; �s;x(t)) ) ;s 6 t 6 s+ �;



÷åòïñ�îïó�îùå ðòåäó�á÷ìåîéñ 37ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ïóäõ~y(t) = (S∗(s; �)�(�; �s;x(�))+ s+�∫t I[s;� ℄(�)S∗(s; �)(���� + [A�℄) (�; �s;x(�))d�+ s+�∫t ~z(�) dw(�):úÁÍÅÔÉÍ, ÞÔÏ ŷm(s) = ~ym(s) = um(s; x).�ÏÇÄÁ × ÓÉÌÕ (2.16) É (2.17) ÄÌÑ ÌÀÂÏÇÏ ÍÏÍÅÎÔÁ ÏÓÔÁÎÏ×ËÉ � ∈[s; s+ �℄ �ÏÌÕÞÉÍ Ï�ÅÎËÕ0 > [�(�; �(�)) −	(�; �(�))℄ = 〈h; u(s; x)− �(s; x)〉
−

�∫s 〈h; S∗(s; �)[���� +A�℄(�; �s;x(�))〉d�
−

�∫s 〈h; g(�s;x(�); ŷ(�); ẑ(�))〉d�+ 〈h; �∫s [ẑ(�)−K(u;∇�)(�; �s;x(�))℄ dw(�)〉:ðÏÓËÏÌØËÕ, �Ï �ÒÅÄ�ÏÌÏÖÅÎÉÀ, ÄÌÑ ËÁÖÄÏÇÏm = 1; : : : ; d1 × ÔÏÞËÅ (s; x)Ó�ÒÁ×ÅÄÌÉ×Ï ÒÁ×ÅÎÓÔ×Ï um(s; x) − �m(s; x) = 0, ÔÏ, ×ÙÞÉÓÌÑÑ ÍÁÔÅÍÁ-ÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ ÏÂÅÉÈ ÞÁÓÔÅÊ �ÏÓÌÅÄÎÅÇÏ ÎÅÒÁ×ÅÎÓÔ×Á, �ÏÌÕÞÉÍE( �∫s 〈h; S∗(s; �)[���� +A�℄(�; �(�))〉d�+ �∫s 〈h; g(�(�); ŷ(�); ẑ(�))〉d�) > 0: (2.19)



38 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëïïÂÏÚÎÁÞÉÍ1(s; �)=〈h; �∫s S∗(s; �){[���� +A�℄(�; �(�))+g(�(�); u(�; �(�));
∇�(�; �(�))}d�〉;2(s; �)=〈h; �∫s [g(�(�); ~y(�); ~z(�)) − g(�(�); [S∗(s; �)℄−1u(�; �(�));K(u;∇�)(�; �(�)))d�〉É 3(s; �) = 〈h; �∫s {g(�(�); ŷ(�); ẑ(�))− g(�(�); ~y(�); ~z(�))}d�〉É �ÅÒÅ�ÉÛÅÍ (2.19) × ×ÉÄÅE[1(s; �) + 2(s; �) + 3(s; �)℄ > 0:ðÒÅÄ�ÏÌÏÖÉÍ, ÞÔÏ ÓÕÝÅÓÔ×ÕÅÔ ÞÉÓÌÏ Æ0 < 0, ÄÌÑ ËÏÔÏÒÏÇÏ Ó�ÒÁ×ÅÄÌÉ×ÁÏ�ÅÎËÁ Ku;�(s; x) < Æ0 É �ÕÓÔØ�1 = inf{� ∈ [s; s+ �℄ : Ky(�);z(�)(�; �(�)) 6 Æ0} ∧ �:ðÏ �ÒÅÄ�ÏÌÏÖÅÎÉÀ ÎÅÒÁ×ÅÎÓÔ×Ï (2.19) ×Ù�ÏÌÎÑÅÔÓÑ ÄÌÑ � É, ÓÌÅÄÏ×Á-ÔÅÌØÎÏ, ÄÌÑ �1, ÞÔÏ �ÒÉ×ÏÄÉÔ Ë �ÒÏÔÉ×ÏÒÅÞÉÀ, �ÏÓËÏÌØËÕ0 > Æ0E(�1 − s) > E


�1∫s Ky(�);z(�)(�; �(�))d� > 0:ïÓÔÁÅÔÓÑ ÌÉÛØ �ÒÏ×ÅÒÉÔØ, ÞÔÏ 2(s; s+�s) → 0 É 3(s; s+�s) → 0�ÒÉ �s → 0 �.Î.ðÒÉ ÜÔÏÍ 2(s; s+�s) → 0 �ÒÉ �s → 0 �.Î. ×ÓÌÅÄÓÔ×ÉÅ Ï�ÒÅÄÅÌÅÎÉÑÆÕÎË�ÉÉ f , Ó×ÏÊÓÔ× S(s; t) É ÅÄÉÎÓÔ×ÅÎÎÏÓÔÉ ÒÅÛÅÎÉÑ ïóäõ.îÁËÏÎÅ�, �ÏËÁÖÅÍ, ÞÔÏ 3(s; s+�s) → 0 �ÒÉ �s → 0 �.Î. úÁÍÅÔÉÍ,ÞÔÏ �ÁÒÁ �ÒÏ�ÅÓÓÏ× (~y(t); ~z(t)); s 6 t 6 s+�s ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÒÁ×ÎÅÎÉÀ~y(t) = S∗(s+�s)�(s +�s; �s;x(s+�s))+ s+�s∫t f(�; �s;x(�); ~y(�); ~z(�))d� − s+�s∫t ~z(�)dw(�): (2.20)
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Ku;�(�; x) = (���� +A�) (�; x) + g(x; �(�; x);K(u;∇�)(�; x));�ÏÌÏÖÉÍ�(�) = ~y(s+�s)− S∗(s; �)�(�; �s;x(�)) − s+�s∫� Ku;�(#; �s;x(#))d#É $(�) = ~z(�)−K(u;∇�)(�; �s;x(�))):ðÒÉÍÅÎÑÑ ÆÏÒÍÕÌÕ éÔÏ, ×Ù×ÅÄÅÍ ïóäõ, ËÏÔÏÒÏÍÕ ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ�ÒÏ�ÅÓÓÙ (�(�); $(�))�(�) = S∗(s; s+�s)�(s +�s; �s;x(s+�s))− �(s; x) (2.21)+ s+�s∫� g(�s;x(#); ~y(#); ~z(#))d#− s+�s∫� S∗(s; �)Ku;�(#; �s;x(#))d#
−

s+�s∫� ~z(#) dw(#) + s+�s∫� K(u;∇�)(#; �s;x(#))) dw(#)= s+�s∫� g(�s;x(#); �(#) + S∗(s; #)�(#; �s;x(#))+s+�s∫# S∗(s; �)Ku;�(r; �s;x(r))dr; $(#)+K(u;∇�)(#; �s;x(#)))d#+ s+�s∫� [S∗(s; #)(���# +A�)(#; �s;x(#))
− S∗(s; #)Ku;�(#; �s;x(#))]d#−

s+�s∫� $(#) dw(#):



40 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëïðÏËÁÖÅÍ, ÞÔÏ �ÒÏ�ÅÓÓÙ (�;$) ÓÈÏÄÑÔÓÑ Ë (0; 0) �ÒÉ �s → 0. ó ÕÞÅÔÏÍÏ�ÅÎÏË, ËÏÔÏÒÙÍ ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÆÕÎË�ÉÑ g, ÓÔÁÎÄÁÒÔÎÙÅ ÒÁÓÓÕÖÄÅ-ÎÉÑ, ÏÓÎÏ×ÁÎÎÙÅ ÎÁ ÆÏÒÍÕÌÅ éÔÏ É ÎÅÒÁ×ÅÎÓÔ×Å âÕÒËÈÏÌØÄÅÒÁ, �ÏÚ×Ï-ÌÑÀÔ �ÒÏ×ÅÒÉÔØ Ó�ÒÁ×ÅÄÌÉ×ÏÓÔØ Ï�ÅÎËÉE[ supt∈[s;s+�s℄ |�(t)|2]+E


s+�s∫s ‖$(�)‖2d�

6 LE


s+�s∫s ‖m(�;�s)‖2d� ;ÇÄÅm(�;�s) = −S∗(s; �)Ku;�(�; �s;x(�)) + S∗(s; �)(���� +A�)(�; �s;x(�)) + g(�s;x(�); �(�) + S∗(s; �)�(�; �s;x(�))+ s+�s∫� S∗(s; r)Ku;�(r; �s;x(r))dr; $(�) +K(u;∇�)(�; �s;x(#)):äÁÌÅÅ, �ÏÓËÏÌØËÕ sup�∈[s;s+�s℄E[‖�s;x(�) − x‖2℄ → 0 �ÒÉ �s → 0, ÁËÏÜÆÆÉ�ÉÅÎÔÙ ÓÔÏÈÁÓÔÉÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊ É ÆÕÎË�ÉÑ � ÒÁ×ÎÏÍÅÒÎÏÎÅ�ÒÅÒÙ×ÎÙ �Ï x, ×ÍÅÓÔÅ Ó �ÒÏÉÚ×ÏÄÎÙÍÉ, ÔÏlim�s→0 sups6�6s+�sE[‖m(�;�s)‖2℄ = 0:�ÁËÉÍ ÏÂÒÁÚÏÍ,E [ sups6�6s+�s |�(�)|2]+E


s+�s∫s ‖$(�)‖2d� (2.22)

6 LE


s+�s∫s ‖m(�;�t)‖2d� 6 "(�s)�s;ÇÄÅ "(�s) → 0 �ÒÉ �s → 0. ÷ ÒÅÚÕÌØÔÁÔÅ ÍÙ �ÏËÁÚÁÌÉ, ÞÔÏ ~y(�) ÓÈÏÄÉÔ-ÓÑ Ë �(s; x) É ~z(�) ÓÈÏÄÉÔÓÑ Ë [Cu℄(s; x) + [∇�A℄(s; x) �.Î. �ÒÉ �s → 0:ðÏÌÕÞÅÎÎÙÅ Ï�ÅÎËÉ ÅÝÅ ÎÅÄÏÓÔÁÔÏÞÎÙ ÄÌÑ ÎÁÛÉÈ �ÅÌÅÊ. ÷ÙÞÉÓÌÑÑÕÓÌÏ×ÎÏÅ ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ ÏÔ ÏÂÅÉÈ ÞÁÓÔÅÊ ÒÁ×ÅÎÓÔ×Á (2.21),



÷åòïñ�îïó�îùå ðòåäó�á÷ìåîéñ 41�ÏÌÕÞÉÍ ÒÁ×ÅÎÓÔ×Ï�(�) = E[∫ s+�s� n(#;�s)d#|F�] ;ÇÄÅn(�;�s) = −S∗(s; �)Ku;�(�; �s;x(�)) + S∗(s; �) [���� +A�]�; �s;x(�)) + g(�s;x(�); ~y(�); ~z(�)) = f(�s;x(�); ~y(�); ~z(�))
− g(�s;x(�); S∗(s; �)�(�; �s;x(�))+ s+�s∫� S∗(s; �)Ku;�(�; �s;x(�))d�; K(u;∇�)(�; �s;x(�))):éÚ ÌÉ�ÛÉ�Å×ÏÓÔÉ ÆÕÎË�ÉÉ f ×ÙÔÅËÁÅÔ Ï�ÅÎËÁ ‖n(�;�s)‖ 6 L[‖�(�)‖ +

‖$(�)‖℄�s; ÄÌÑ s 6 � 6 s+�s, ÉÚ ËÏÔÏÒÏÊ ÓÌÅÄÕÅÔ, ÞÔÏ ‖n(�;�s)‖ → 0�.Î. �ÒÉ �s → 0.�ÁËÉÍ ÏÂÒÁÚÏÍ, ÍÙ �ÏËÁÚÁÌÉ, ÞÔÏ ÆÕÎË�ÉÑ u(s; x) Ñ×ÌÑÅÔÓÑ ×ÑÚËÏÓÔ-ÎÙÍ ÓÕÂÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ ëÏÛÉ (2.1), (2.2). áÎÁÌÏÇÉÞÎÏ ÍÏÖÎÏ �ÒÏ×Å-ÒÉÔØ, ÞÔÏ u(s; x) Ñ×ÌÑÅÔÓÑ ÓÕ�ÅÒÒÅÛÅÎÉÅÍ (2.1), (2.2) É, ÓÌÅÄÏ×ÁÔÅÌØÎÏ×ÑÚËÏÓÔÎÙÍ ÒÅÛÅÎÉÅÍ ÜÔÏÊ ÚÁÄÁÞÉ. �÷ ÚÁËÌÀÞÅÎÉÅ ÜÔÏÇÏ �ÁÒÁÇÒÁÆÁ, �ÒÉ×ÅÄÅÍ ÁÌÇÏÒÉÔÍ ÞÉÓÌÅÎÎÏÇÏ �Ï-ÓÔÒÏÅÎÉÑ ×ÑÚËÏÓÔÎÏÇÏ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ (2.1),(2.2), ÏÓÎÏ×ÁÎÎÙÊ ÎÁ �ÏÓÔÒÏÅÎÉÉ ÞÉÓÌÅÎÎÏÇÏ ÒÅÛÅÎÉÑðïóäõ (2.6), (2.9).ðÕÓÔØ 0 = t0 < t1 < · · · < tn = T É � = Tn ÚÁÄÁÅÔ ÒÁ×ÎÏÍÅÒÎÏÅ ÒÁÚ-ÂÉÅÎÉÅ ÏÔÒÅÚËÁ [0; T ℄. ðÏÓÔÒÏÉÍ ÄÉÓËÒÅÔÉÚÁ�ÉÀ ðïóäõ (2.6), (2.9),×ÏÓ�ÏÌØÚÏ×Á×ÛÉÓØ ÓÈÅÍÏÊ üÊÌÅÒÁ ËÁË ÄÌÑ �ÒÑÍÏÇÏ óäõ�n(tk+1) = �+ q(�n(tk))� +Q(�n(tk))√��nk ; (2.23)� = (x; h) ∈ Rd ×Rd1 :ÔÁË É ÄÌÑ ïóäõyn(tk) = yn(tk+1) + f(�n(tk); yn(tk); zn(tk))�− z(tk)�nk+1√�; (2.24)yn(tn) = S∗(0; tn)u0(�n0;x(tn)) = �: ÷ÙÞÉÓÌÑÑ ÕÓÌÏ×ÎÏÅ ÍÁÔÅÍÁÔÉÞÅÓËÏÅÏÖÉÄÁÎÉÅ ÏÔÎÏÓÉÔÅÌØÎÏ Ftk ÏÔ ÏÂÅÉÈ ÞÁÓÔÅÊ �ÏÓÌÅÄÎÅÇÏ ÒÁ×ÅÎÓÔ×Á,



42 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëï�ÏÌÕÞÉÍ yn(tk) = E[yn(tk+1)|Ftk ℄ + f(�n(tk); yn(tk); zn(tk))�:ó ÄÒÕÇÏÊ ÓÔÏÒÏÎÙ, ÕÍÎÏÖÁÑ (2.24) ÎÁ �nk É ×ÙÞÉÓÌÑÑ ÕÓÌÏ×ÎÏÅ ÍÁÔÅÍÁ-ÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ ÏÔÎÏÓÉÔÅÌØÎÏ Fntk , �ÏÌÕÞÉÍ0 = E[yn(tk+1�nk |Fntk ℄− zn(tk)�:ðÒÉ ÜÔÏÍ ÕÒÁ×ÎÅÎÉÅ (2.24) ÜË×É×ÁÌÅÎÔÎÏ ÓÌÅÄÕÀÝÅÊ ÓÉÓÔÅÍÅyn(tk) = y+ + f(�n(tk); yn(tk); zn(tk))�− zn(tk)√�;yn(tk) = y− + f(�n(tk); yn(tk); zn(tk))� + zn(tk)√�;ÇÄÅ y+ = yn(tk+1)|�k=1; y− = yn(tk+1)|�k=−1: úÁÄÁÄÉÍ ÄÉÓËÒÅÔÎÕÀÁ�ÒÏËÓÉÍÁ�ÉÀ ÒÅÛÅÎÉÑ ïóäõ Ó �ÏÍÏÝØÀ ÓÏÏÔÎÏÛÅÎÉÊ
{zn(tk) = 12� [y+ − y

−
℄ = 1�E[yn(tk+1)�nk |Fntk ℄;yn(tk)− f(�n(tk); yn(tk); zn(tk))� = 12 [y+ + y

−
℄ = E[y(tk+1)|Fnk ℄: (2.25)óÉÓÔÅÍÁ (2.25) ÚÁÄÁÅÔ ÎÅÑ×ÎÕÀ ×ÙÞÉÓÌÉÔÅÌØÎÕÀ ÓÈÅÍÕ. äÌÑ ÔÏÇÏ, ÞÔÏ-ÂÙ �ÅÒÅÊÔÉ Ë Ñ×ÎÏÊ ×ÙÞÉÓÌÉÔÅÌØÎÏÊ ÓÈÅÍÅ Á��ÒÏËÓÉÍÉÒÕÅÍ ÓÌÕÞÁÊ-ÎÕÀ ×ÅÌÉÞÉÎÕ yn(tk) × f Ó �ÏÍÏÝØÀ ÓÌÕÞÁÊÎÏÊ ×ÅÌÉÞÉÎÙE[yn(tk+1|Fnk ℄.ðÏÌÏÖÉ× �yn(T ) = �yn(tn) É�yn(tk) = �yn(tk+1) + f(�n(tk);E[y(tk+1)|Fnk ℄;�zn(tk))�− �zn(tk)�k+1√�; (2.26)�ÒÉÄÅÍ Ë ÓÌÅÄÕÀÝÅÊ Ñ×ÎÏÊ ÓÈÅÍÅ�yn(tk) = E[y(tk+1)|Fnk ℄ + f(�n(tk);E[y(tk+1)|Fnk ℄; �zn(tk))�;�zn(tk) = 1√�E[y(tk+1)�nk+1|Fnk ℄ = �yn(tk+1)�nk+1=1 − �yn(tk+1)�nk+1=−12√� :

§3. ðÒÉÍÅÒÙ÷ ËÁÞÅÓÔ×Å �ÒÉÍÅÒÁ ÒÁÓÓÍÏÔÒÉÍ ÞÉÓÌÅÎÎÙÊ ÁÌÇÏÒÉÔÍ �ÏÓÔÒÏÅÎÉÑËÌÁÓÓÉÞÅÓËÏÇÏ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ ëÏÛÉ ÄÌÑ ÓÉÓÔÅÍÙ �ÁÒÁÂÏÌÉÞÅÓËÉÈÕÒÁ×ÎÅÎÉÊ, Ï�ÉÓÙ×ÁÀÝÅÊ �ÒÏ�ÅÓÓÙ, �ÒÏÔÅËÁÀÝÉÅ × ÓÌÏÖÎÙÈ ÂÉÏÌÏ-ÇÉÞÅÓËÉÈ É ÈÉÍÉËÏ-ÂÉÏÌÏÇÉÞÅÓËÉÈ ÓÉÓÔÅÍÁÈ. òÁÓÓÍÁÔÒÉ×ÁÅÍÁÑ ÍÏÄÅÌØÏÂÏÂÝÁÅÔ ÍÏÄÅÌØ ÂÒÀÓÓÅÌÑÔÏÒÁ [15,16℄. òÁÓÓÍÏÔÒÉÍ ÚÁÄÁÞÕ ëÏÛÉ ÄÌÑÓÉÓÔÅÍÙ Ä×ÕÈ ÎÅÌÉÎÅÊÎÙÈ �ÁÒÁÂÏÌÉÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊ�u�t + 12�2 �2u�x2 +Bu(x)�u�x + u(x)u+ f = 0; u(T; x) = u0(x); (3.1)



÷åòïñ�îïó�îùå ðòåäó�á÷ìåîéñ 43ÇÄÅ u ∈ R2; � ∈ R1; f ∈ R2; x ∈ R1; t ∈ [t0; T ℄: íÁÔÒÉ�Ù B É u(x)ÉÍÅÀÔ ×ÉÄB = (
−a11u1 a12u2
−a21u1 a22u2 ) ; u(x) = ( 1 [u1℄20 −[u1℄2 ) :îÁÒÑÄÕ Ó (3.1) ÒÁÓÓÍÏÔÒÉÍ Ó×ÑÚÁÎÎÕÀ Ó ÎÅÊ ÓÔÏÈÁÓÔÉÞÅÓËÕÀ ÓÉÓÔÅÍÕd�(�) = � dw(�); �(t) = x; (3.2)d�(�) = [u℄∗(�(�))�(�)d� + [Cu℄∗(�(�))�(�)dw(�); �(t) = h; (3.3)

〈h; u(t; x)〉=E[〈�t;h(T ); u0(�t;x(T ))〉+ T∫t 〈�t;h(�); f〉d�℄; (3.4)ÇÄÅ C = 1�B. þÔÏÂÙ �ÏÓÔÒÏÉÔØ ÞÉÓÌÅÎÎÙÊ ÁÌÇÏÒÉÔÍ ÒÅÛÅÎÉÑ ÚÁÄÁ-ÞÉ (3.1), ÎÁ ÏÓÎÏ×Å ×ÅÒÏÑÔÎÏÓÔÎÏÇÏ �ÒÅÄÓÔÁ×ÌÅÎÉÑ (3.4) , ÒÁÓÓÍÏÔÒÉÍÒÁÚÂÉÅÎÉÅ t0 6 t1 6 : : : 6 tn = T ÉÎÔÅÒ×ÁÌÁ [0; T ℄, ÇÄÅ n { ÜÔÏ ÆÉËÓÉ-ÒÏ×ÁÎÎÏÅ �ÅÌÏÅ ÞÉÓÌÏ.éÓ�ÏÌØÚÕÑ ÍÅÔÏÄ üÊÌÅÒÁ, �ÒÉÂÌÉÖÅÎÎÏÅ ÚÎÁÞÅÎÉÅ �ÒÏ�ÅÓÓÁ �, ÕÄÏ-×ÌÅÔ×ÏÒÑÀÝÅÇÏ ÕÒÁ×ÎÅÎÉÀ (3.2) ÎÁ ÉÎÔÅÒ×ÁÌÅ [tk; tk+1 �ÒÉ ÕÓÌÏ×ÉÉ�(tk) = x; k = 0; :::; n− 1 ×ÙÞÉÓÌÉÍ, ÉÓ�ÏÌØÚÕÑ ÓÏÏÔÎÏÛÅÎÉÅ�tk;x(tk+1) = x+ �"k+1√�: (3.5)ÇÄÅ �ik { ÂÅÒÎÕÌÌÉÅ×ÓËÉÅ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉÎÙ, Ï�ÉÓÁÎÎÙÅ × �.2. áÎÁÌÏ-ÇÉÞÎÏ ×ÙÞÉÓÌÉÍ�tk;I(tk+1) = I + [u(x)℄∗�+ [Cu(x)℄∗"k+1√�: (3.6)éÓ�ÏÌØÚÕÑ ÓÏÏÔÎÏÛÅÎÉÑ (3.5), (3.6) É (3.4) ÚÁÄÁÄÉÍ �ÒÉÂÌÉÖÅÎÎÏÅ ÚÎÁ-ÞÅÎÉÅ u × ÔÏÞËÅ (tk; x) × ×ÉÄÅu(tk; x) ∼= �u(tk; x)= E[(I + u(x)� + Cu(x)"k+1√�)�u(tk+1; x+ �"k+1√�) + f�℄: (3.7)äÌÑ ÔÏÇÏ, ÞÔÏÂÙ �ÅÒÅÊÔÉ Ë Ñ×ÎÏÊ ÞÉÓÌÅÎÎÏÊ ÓÈÅÍÅ, ×ÏÓ�ÏÌØÚÕÅÍÓÑÍÅÔÏÄÏÍ �ÒÏÓÔÏÊ ÉÔÅÒÁ�ÉÉ, ÇÄÅ × ËÁÞÅÓÔ×Å ÎÕÌÅ×ÏÊ ÉÔÅÒÁ�ÉÉ ×ÏÚØÍÅÍu(tk+1; x).�ÁËÉÍ ÏÂÒÁÚÏÍ ÍÙ �ÏÌÕÞÉÍ ÓÌÅÄÕÀÝÕÀ ÓÈÅÍÕ ÞÉÓÌÅÎÎÏÇÏÒÅÛÅÎÉÑ ÚÁÄÁÞÉ (3.1)u(tk; x) ∼= �u(tk; x) = 12[(I + �u(x)� + C �u(x)√�)�u(tk+1; x+ �√�)+ (I + �u(x)�− C �u(x)√�)�u(tk+1; x− �√�)] + f�;



44 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëïu1(T; x) = u10(x); u2(T; x) = u20(x): (3.8)ðÒÉ ÜÔÏÍ ÄÌÑ ËÁÖÄÏÇÏ tk; k = n; : : : ; 1 Ó�ÒÁ×ÅÄÌÉ×Ù ÒÁ×ÅÎÓÔ×Áu1(tk; x) ∼= �u1(tk; x)= 12[(1+�− a11� �u1(tk+1; x)√�) (3.9)
× �u1(tk+1; x+ �√�)+([�u1(tk+1; x)℄2�+ a12� �u2(tk+1; x)√�)�u2(tk+1; x+�√�)+(1+�+ a11� √�)�u1(tk+1; x−�√�)+([�u1(tk+1; x)℄2�− a12� �u2(tk+1; x)√�)�u2(tk+1; x− �√�)] + f1�;u2(tk ; x) ∼= �u2(tk; x) = 12[

− a21� �u1(tk+1; x)√��u1(tk+1; x+ �√�)+ (1− [�u1(tk+1; x)℄2�+ a22� �u2(tk+1; x)√�)�u2(tk+1; x+ �√�)+ a21� �u1(tk+1; x)√��u1(tk+1; x− �√�) + (1− [�u1(tk+1; x)℄2�
− a22� �u2(tk+1; x)√�)�u2(tk+1; x− �√�)] + f2�: (3.10)éÓ�ÏÌØÚÕÑ ÌÉÎÅÊÎÕÀ ÉÎÔÅÒ�ÏÌÑ�ÉÀ, �ÏÌÕÞÉÍ ÚÎÁÞÅÎÉÅÆÕÎË�ÉÉ ul(tk; x) ×ÎÅ ÕÚÌÏ×ÙÈ ÔÏÞÅË �Ï �ÒÏÓÔÒÁÎÓÔ×ÅÎÎÏÊ �ÅÒÅÍÅÎÎÏÊ�Ï ÆÏÒÍÕÌÁÍul(tk; x) = xj+1 − x√� ul(tk; xj) + x− xj√� ul(tk ; xj+1);ÇÄÅ xj < x < xj+1; k = n; : : : ; 1; l = 1; 2:îÉÖÅ �ÒÉ×ÅÄÅÎÙ ÇÒÁÆÉËÉ ÞÉÓÌÅÎÎÏÇÏ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ(3.1) �ÒÉ ÓÌÅÄÕÀÝÉÈ ÚÎÁÞÅÎÉÑÈ �ÁÒÁÍÅÔÒÏ×:a11 = 0:1; a12 = 0:4; a21 = 0:2; a22 = 0:5;� = √0:08; f1 = �; f2 = �;u10(x) = sin2x; u20(x) = os2 x:
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òÉÓ. 3.1. ðÅÒ×ÁÑ ËÏÍ�ÏÎÅÎÔÁ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ (3.1), ÇÄÅa11 = 0:1u1; a12 = 0:4u2; a21 = 0:2u1; a22 = 0:5u2; � =√0:08; f1 = �; f2 = �; u10(x) = sin2(x); u20(x) =os2(x); � = 0:01; � = 0:9; t ∈ [0; 1℄; x ∈ [−1; 1℄.

òÉÓ. 3.2. ÷ÔÏÒÁÑ ËÏÍ�ÏÎÅÎÔÁ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ (3.1), ÇÄÅa11 = 0:1u1; a12 = 0:4u2; a21 = 0:2u1; a22 = 0:5u2; � =√0:08; f1 = �; f2 = �; u10(x) = sin2(x); u20(x) =os2(x); � = 0:01; � = 0:9; t ∈ [0; 1℄; x ∈ [−1; 1℄.



46 ñ. é. âåìïðïìøóëáñ, å. é. îåíþåîëïìÉÔÅÒÁÔÕÒÁ1. ñ. é. âÅÌÏ�ÏÌØÓËÁÑ, à. ì. äÁÌÅ�ËÉÊ, éÓÓÌÅÄÏ×ÁÎÉÅ ÚÁÄÁÞÉ ëÏÛÉ ÄÌÑ Ë×ÁÚÉÌÉ-ÎÅÊÎÙÈ �ÁÒÁÂÏÌÉÞÅÓËÉÈ ÓÉÓÔÅÍ �ÒÉ �ÏÍÏÝÉ ÍÁÒËÏ×ÓËÉÈ ÓÌÕÞÁÊÎÙÈ �ÒÏ�ÅÓÓÏ×.| éÚ×. ×ÕÚÏ×. íÁÔÅÍ. No. 2 (1978), 6{17.2. Ya. Belopolskaya, Yu. Daleky, Stohasti equations and di�erential geometry.Kluwer Aademi Publishers, 1990.3. ñ. é. âÅÌÏ�ÏÌØÓËÁÑ, ú. é. îÁÇÏÌËÉÎÁ, ïÂ ÏÄÎÏÍ ËÌÁÓÓÅ ÓÔÏÈÁÓÔÉÞÅÓËÉÈ ÕÒÁ×-ÎÅÎÉÊ Ó ÞÁÓÔÎÙÍÉ �ÒÏÉÚ×ÏÄÎÙÍÉ. | �÷Éð 27 (1982), 551{559.4. G. N. Milstein, The Probability Approah to Numerial Solution of Nonlinear Par-aboli Equations. | Numerial Methods for Partial Di�erential Equations 18, 4(2002) 490{522.5. G. N. Milstein, M. V. Tretyakov, Numerial algorithms for semilinear paraboliequations with small parameter base on approximation of stohasti equations. |Mathematis of Computation 69, 229 (1999), 237{267.6. J. Marsden, On Produt Formulas for Nonlinear Semigroups. | J. Funt. Anal.13 (1973), 51{72.7. à. ì. äÁÌÅ�ËÉÊ, ï �ÒÅÄÓÔÁ×ÉÍÏÓÔÉ ÒÅÛÅÎÉÊ Ï�ÅÒÁÔÏÒÎÙÈ ÕÒÁ×ÎÅÎÉÊ × ×ÉÄÅËÏÎÔÉÎÕÁÌØÎÙÈ ÉÎÔÅÇÒÁÌÏ×. | äáî óóóò 134, 5 (1960), 1013-�1016.8. H. Trotter, On the Produt of Semigroups of Operators. | Pro. Amer. Math. So.10 (1959) 545{551.9. E. Pardoux, S. Peng, Bakward Stohasti Di�erential Equations and Quasilin-ear Paraboli Partial Di�erential Equations. Leture Notes in CIS, 176. Springer-Verlag (1992), 200{217.10. ñ. é. âÅÌÏ�ÏÌØÓËÁÑ, ðÒÑÍÙÅ-ÏÂÒÁÔÎÙÅ ÓÔÏÈÁÓÔÉÞÅÓËÉÅ ÕÒÁ×ÎÅÎÉÑ, Ó×ÑÚÁÎÎÙÅÓ ÓÉÓÔÅÍÁÍÉ Ë×ÁÚÉÌÉÎÅÊÎÙÈ �ÁÒÁÂÏÌÉÞÅÓËÉÈ ÕÒÁ×ÎÅÎÉÊ É ÔÅÏÒÅÍÙ ÓÒÁ×ÎÅÎÉÑ.| úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 412, ÷ÅÒÏÑÔÎÏÓÔØ É ÓÔÁÔÉÓÔÉËÁ 19 (2013), 15{46.11. M. Crandall, H. Ishii, P. Lions, User's guide to visosity solutions of seond orderpartial di�erential equations. | Bull. AMS 27, No. 1 (1992), 1{67.12. E. Pardoux, Bakward stohasti di�erential equations and visosity solutions ofsystems of semilinear paraboli and ellipti PDEs of seond order. | StohastiAnalysis and Relates Topis: The Geilo Workshop, Birkh�auser (1996), 79{127.13. E. Pardoux, S. Tang, Forward { bakward stohasti di�erential equations andquasilinear paraboli PDEs. | Probab. Theory Related Fields 114, No. 2 (1999),123{150.14. S. Peng, M. Xu, Numerial algorithms for bakward stohasti di�erential equa-tions with 1-d brownian motion: Convergene and simulations. | ESAIM: Math-ematial Modelling and Numerial Analysis 45, No. 2 (2011), 335{360.15. I. Prigogine, R. Lefever, Symmetry-breaking instabilities in dissipative systems. |J. Chem. Phys. 48 (1968), 1695{1700.16. A. Madzvamuse, R. Barreira, Exhibiting ross-di�usion-indued patterns forreation-di�usion systems on evolving domains and surfaes. | Phys. Rev. E 90(2014), 043307-1 { 043307-14.
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