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§1. ÷×ÅÄÅÎÉÅòÁÓÓÍÏÔÒÉÍ ÕÒÁ×ÎÅÎÉÅ�u (x; t)�t = �22 �u (x; t) ; (1)ÇÄÅ x ∈ Rd; t > 0, Á � { ËÏÍ�ÌÅËÓÎÏÚÎÁÞÎÙÊ �ÁÒÁÍÅÔÒ, ÕÄÏ×ÌÅÔ×ÏÒÑÀ-ÝÉÊ ÕÓÌÏ×ÉÀ Re�2 > 0.äÌÑ ÕÒÁ×ÎÅÎÉÑ (1) �ÏÓÔÁ×ÉÍ ÚÁÄÁÞÕ ëÏÛÉu (x; 0) = ' (x) : (2)ðÒÉ ×ÅÝÅÓÔ×ÅÎÎÏÍ � ÕÒÁ×ÎÅÎÉÅ (1) Ñ×ÌÑÅÔÓÑ ÕÒÁ×ÎÅÎÉÅÍ ÔÅ�ÌÏ�ÒÏ-×ÏÄÎÏÓÔÉ. ÷ ÆÉÚÉËÅ ÎÁÉÂÏÌØÛÉÊ ÉÎÔÅÒÅÓ �ÒÅÄÓÔÁ×ÌÑÀÔ ÓÌÕÞÁÉ d =1; 2; 3. ÷ ÜÔÉÈ ÓÌÕÞÁÑÈ ÕÒÁ×ÎÅÎÉÅ (1) Ï�ÉÓÙ×ÁÅÔ ÒÁÓ�ÒÏÓÔÒÁÎÅÎÉÅ ÔÅ�-ÌÁ, ÚÁÄÁÎÎÏÇÏ × ÎÁÞÁÌØÎÙÊ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ ÕÓÌÏ×ÉÅÍ (2), × ÓÔÅÒÖÎÅ,ÎÁ �ÌÏÓËÏÓÔÉ É × ÔÒÅÈÍÅÒÎÏÍ �ÒÏÓÔÒÁÎÓÔ×Å ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ.åÓÌÉ �ÏËÁÚÁÔÅÌØ Re �2 = 0, ÔÏ ÕÒÁ×ÎÅÎÉÅ (1) ÓÔÁÎÏ×ÉÔÓÑ ÕÒÁ×ÎÅÎÉ-ÅÍ ûÒÅÄÉÎÇÅÒÁ, ÅÇÏ ÒÅÛÅÎÉÅ �ÒÉÎÑÔÏ ÎÁÚÙ×ÁÔØ ×ÏÌÎÏ×ÏÊ ÆÕÎË�ÉÅÊÉ ÏÂÏÚÎÁÞÁÔØ  (x; t), ÂÏÌÅÅ �ÏÄÒÏÂÎÏ ÏÂ ÕÒÁ×ÎÅÎÉÅ ûÒÅÄÉÎÇÅÒÁ ÍÏÖ-ÎÏ ÎÁÊÔÉ × [1℄. ÷ ÜÔÏÍ ÓÌÕÞÁÅ ÎÁ ÎÁÞÁÌØÎÏÅ ÕÓÌÏ×ÉÅ ÎÁÌÁÇÁÅÔÓÑ ÏÇÒÁ-ÎÉÞÅÎÉÅ ‖'‖2L2 = 1. ÷ÏÌÎÏ×ÁÑ ÆÕÎË�ÉÑ Ï�ÉÓÙ×ÁÅÔ ÉÚÍÅÎÅÎÉÅ ÞÉÓÔÏÇÏÓÏÓÔÏÑÎÉÑ Ó ÔÅÞÅÎÉÅÍ ×ÒÅÍÅÎÉ × ÇÁÍÉÌØÔÏÎÏ×ÙÈ Ë×ÁÎÔÏ×ÙÈ ÓÉÓÔÅÍÁÈ.ë×ÁÄÒÁÔ ×ÏÌÎÏ×ÏÊ ÆÕÎË�ÉÉ | |2 Ñ×ÌÑÅÔÓÑ �ÌÏÔÎÏÓÔØÀ ×ÅÒÏÑÔÎÏÓÔÉ ÎÁ-ÈÏÖÄÅÎÉÑ ÞÁÓÔÉ�Ù × ÄÁÎÎÏÊ ÔÏÞËÅ ËÏÎÆÉÇÕÒÁ�ÉÏÎÎÏÇÏ �ÒÏÓÔÒÁÎÓÔ×Á× ÄÁÎÎÙÊ ÍÏÍÅÎÔ ×ÒÅÍÅÎÉ.÷ ÄÁÎÎÏÊ ÒÁÂÏÔÅ ÕÒÁ×ÎÅÎÉÅ (1) ÂÕÄÅÔ ÒÁÓÓÍÁÔÒÉ×ÁÔØÓÑ Ó ÕÓÌÏ×ÉÅÍRe�2 > 0, ÔÁËÉÍ ÏÂÒÁÚÏÍ × ÒÅÚÕÌØÔÁÔÅ �ÏÌÕÞÉÔÓÑ Ó×ÑÚØ ÕÒÁ×ÎÅÎÉÑÔÅ�ÌÏ�ÒÏ×ÏÄÎÏÓÔÉ Ó ÕÒÁ×ÎÅÎÉÅÍ ûÒÅÄÉÎÇÅÒÁ ÞÅÒÅÚ �ÁÒÁÍÅÔÒ �. åÓÌÉëÌÀÞÅ×ÙÅ ÓÌÏ×Á: �ÒÅÄÅÌØÎÙÅ ÔÅÏÒÅÍÙ, Ü×ÏÌÀ�ÉÏÎÎÙÅ ÕÒÁ×ÎÅÎÉÑ, ÕÒÁ×ÎÅÎÉÅûÒÅÄÉÎÇÅÒÁ, ÍÅÒÁ æÅÊÎÍÁÎÁ, ÓÌÕÞÁÊÎÙÅ ÂÌÕÖÄÁÎÉÑ.242



ïâ áððòïëóéíáãéé òåûåîéê... 243Re �2 = 0, ÔÏ (1) { ÕÒÁ×ÎÅÎÉÅ ûÒÅÄÉÎÇÅÒÁ, ÅÓÌÉ Im� = 0, ÔÏ (1) {ÕÒÁ×ÎÅÎÉÅ ÔÅ�ÌÏ�ÒÏ×ÏÄÎÏÓÔÉ, �ÒÏÍÅÖÕÔÏÞÎÙÅ ÓÌÕÞÁÉ �ÁÒÁÍÅÔÒÁ � ÎÅÉÍÅÀÔ Ñ×ÎÏÇÏ ÆÉÚÉÞÅÓËÏÇÏ ÓÍÙÓÌÁ.òÅÛÅÎÉÅ ÕÒÁ×ÎÅÎÉÑ (1) ÍÏÖÎÏ �ÏÌÕÞÉÔØ ËÁË Ó×ÅÒÔËÕ ÎÁÞÁÌØÎÏÊÆÕÎË�ÉÉ (2) Ó ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÍ ÆÕÎÄÁÍÅÎÔÁÌØÎÙÍ ÒÅÛÅÎÉÅÍ, ÉÍÅÎÎÏu (x; t) = 1(2�t�2)d=2 ∫

Rd ' (x+ y) exp(
−‖y‖22�2t) dy: (3)ëÏÇÄÁ Im� = 0 ÆÕÎÄÁÍÅÎÔÁÌØÎÏÅ ÒÅÛÅÎÉÅ ÕÒÁ×ÎÅÎÉÑ (1)p (y; t) = 1(2�t�2)d=2 exp(

−‖y‖22�2t) (4)�ÒÅÄÓÔÁ×ÌÑÅÔ ÓÏÂÏÊ ×ÅÒÏÑÔÎÏÓÔÎÏÅ (ÎÏÒÍÁÌØÎÏÅ) ÒÁÓ�ÒÅÄÅÌÅÎÉÅ. óÁÍÏÖÅ ÒÅÛÅÎÉÅ (3) ÕÒÁ×ÎÅÎÉÑ (1), ÔÏÇÄÁ ÍÏÖÅÔ ÂÙÔØ ÚÁ�ÉÓÁÎÏ ËÁËu (x; t) = E'(x+ �w(t)); (5)ÇÄÅ w(t) { d-ÍÅÒÎÙÊ ÓÔÁÎÄÁÒÔÎÙÊ ×ÉÎÅÒÏ×ÓËÉÊ �ÒÏ�ÅÓÓ.åÓÌÉ ÖÅ Im� 6= 0, ÔÏ ÒÅÛÅÎÉÅ (3) ÎÅ ÉÍÅÅÔ ×ÅÒÏÑÔÎÏÓÔÎÏÇÏ ÓÍÙÓÌÁ,ÔÁË ËÁË ÜÔÏ ÕÖÅ ÎÅ ÉÎÔÅÇÒÁÌ ÏÔ ÆÕÎË�ÉÉ ' �Ï ×ÅÒÏÑÔÎÏÓÔÎÏÊ ÍÅ-ÒÅ. ÷ ÒÁÂÏÔÁÈ [2, 3, 5℄ ÂÙÌÉ �ÒÅÄÌÏÖÅÎÙ ÒÁÚÌÉÞÎÙÅ ÍÅÔÏÄÙ, ÄÁÀÝÉÅ×ÏÚÍÏÖÎÏÓÔØ �ÒÉÄÁÔØ ×ÅÒÏÑÔÎÏÓÔÎÙÊ ÓÍÙÓÌ ÒÅÛÅÎÉÀ Ü×ÏÌÀ�ÉÏÎÎÏÇÏÕÒÁ×ÎÅÎÉÑ ÄÁÖÅ ËÏÇÄÁ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÅ ÆÕÎÄÁÍÅÎÔÁÌØÎÏÅ ÒÅÛÅÎÉÅ ÎÅÑ×ÌÑÅÔÓÑ ×ÅÒÏÑÔÎÏÓÔÎÙÍ ÒÁÓ�ÒÅÄÅÌÅÎÉÅÍ. ÷ ÞÁÓÔÎÏÓÔÉ, × ÒÁÂÏÔÅ [2℄ÂÙÌ �ÒÅÄÌÏÖÅÎ �ÏÄÈÏÄ, �ÏÚ×ÏÌÑÀÝÉÊ �ÒÉÄÁÔØ ×ÅÒÏÑÔÎÏÓÔÎÙÊ ÓÍÙÓÌ×ÙÒÁÖÅÎÉÀ (5) É ÄÌÑ ËÏÍ�ÌÅËÓÎÏÇÏ �. ï�ÉÛÅÍ ×ËÒÁÔ�Å ÏÓÎÏ×ÎÙÅ ÉÄÅÉÜÔÏÇÏ �ÏÄÈÏÄÁ. ðÒÅÄ�ÏÌÏÖÉÍ ÓÎÁÞÁÌÁ, ÞÔÏ ÆÕÎË�ÉÑ ' �ÒÏÄÏÌÖÁÅÔÓÑÓ R
d ÎÁ C

d ÄÏ �ÅÌÏÊ ÆÕÎË�ÉÉ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÇÏ ÔÉ�Á. �ÏÇÄÁ ÍÏÖÎÏ�Ï×ÅÒÎÕÔØ ËÏÎÔÕÒ ÉÎÔÅÇÒÉÒÏ×ÁÎÉÑ × (3), × ÒÅÚÕÌØÔÁÔÅ ÞÅÇÏ �ÏÌÕÞÉÔÓÑ�ÒÅÄÓÔÁ×ÌÅÎÉÅ ÒÅÛÅÎÉÑ, ÉÍÅÀÝÅÅ ×ÅÒÏÑÔÎÏÓÔÎÙÊ ÓÍÙÓÌ. äÌÑ �ÒÏÓÔÏ-ÔÙ ÒÁÓÓÍÏÔÒÉÍ ÓÌÕÞÁÊ d = 1:1�√2�t ∫

R

' (x+ y) exp(
− y22�2t) dy = 1√2�t ∫

R

' (x+ �z) e−z2=2tdz:ðÏÓÌÅÄÎÅÅ ×ÙÒÁÖÅÎÉÅ �ÒÅÄÓÔÁ×ÌÑÅÔ ÓÏÂÏÊ ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁ-ÎÉÅ E (w(t)); ÇÄÅ  { ÆÕÎË�ÉÑ, ËÏÔÏÒÁÑ ÍÏÖÅÔ ÂÙÔØ Ï�ÒÅÄÅÌÅÎÁ ËÁËÓÕÖÅÎÉÅ ÁÎÁÌÉÔÉÞÅÓËÏÇÏ �ÒÏÄÏÌÖÅÎÉÑ ÆÕÎË�ÉÉ ' ÎÁ �ÒÑÍÕÀ x + �y,y ∈ R.



244 ó. ÷. ãùëéî÷ [2℄ ÂÙÌÏ �ÏËÁÚÁÎÏ, ÞÔÏ ÄÌÑ ÂÏÌÅÅ ÛÉÒÏËÏÇÏ ËÌÁÓÓÁ ÆÕÎË�ÉÊ 'ÒÅÛÅÎÉÅ (1) ÍÏÖÅÔ ÂÙÔØ �ÏÌÕÞÅÎÏ ËÁË �ÒÅÄÅÌ ×ÅÒÏÑÔÎÏÓÔÎÙÈ �ÒÅÄ-ÓÔÁ×ÌÅÎÉÊ. éÍÅÎÎÏ, ÂÙÌÏ �ÏËÁÚÁÎÏ, ÞÔÏ ÄÌÑ ÆÕÎË�ÉÊ ', ËÏÔÏÒÙÅ ÎÅ�ÒÏÄÏÌÖÁÀÔÓÑ ÄÏ �ÅÌÏÊ ÆÕÎË�ÉÉ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÇÏ ÔÉ�Á, �ÒÅÄÓÔÁ-×ÌÅÎÉÅ (5) ÍÏÖÅÔ ÂÙÔØ ÉÓ�ÏÌØÚÏ×ÁÎÏ ÄÌÑ Á��ÒÏËÓÉÍÁ�ÉÉ ÒÅÛÅÎÉÑ. äÌÑÜÔÏÇÏ ÎÁÞÁÌØÎÏÅ ÄÁÎÎÏÅ ' �ÒÅÄ×ÁÒÉÔÅÌØÎÏ Á��ÒÏËÓÉÍÉÒÏ×ÁÌÏÓØ �ÏÄÈÏ-ÄÑÝÅÊ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØÀ �ÅÌÙÈ ÆÕÎË�ÉÊ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÇÏ ÔÉ�Á.ðÒÏÓÔÅÊÛÉÍ Ó�ÏÓÏÂÏÍ ÔÁËÏÊ Á��ÒÏËÓÉÍÁ�ÉÉ Ñ×ÌÑÅÔÓÑ ÓÒÅÚËÁ È×ÏÓÔÁ�ÒÅÏÂÒÁÚÏ×ÁÎÉÑ æÕÒØÅ, ÉÍÅÎÎÏ, �ÒÉÂÌÉÖÅÎÉÅ ÆÕÎË�ÉÉ ' ∈ L2 ÓÅÍÅÊ-ÓÔ×ÏÍ ÆÕÎË�ÉÊ 'M ;M > 0, ÇÄÅ'M (x) = 1(2�)d ∫

‖p‖6M e−i(p;x)'̂(p)dp: (6)÷ ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÅ ÄÌÑ ÆÕÎË�ÉÊ ', �ÒÉÎÁÄÌÅÖÁÝÉÈ ÓÏÂÏÌÅ×ÓËÏÍÕËÌÁÓÓÕW l+k2 (
Rd), ÄÌÑ ÎÅËÏÔÏÒÙÈ l > 0; k > 1, ÍÙ Ï�ÅÎÉ×ÁÅÍ ÓËÏÒÏÓÔØÓÈÏÄÉÍÏÓÔÉ Á��ÒÏËÓÉÍÁ�ÉÉ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ ëÏÛÉ (1),(2) ×ÉÄÁuM (t; x) = E'M (x+ �w(t))Ë ÔÏÞÎÏÍÕ ÒÅÛÅÎÉÀ ÚÁÄÁÞÉ ëÏÛÉ (1),(2) × ÍÅÔÒÉËÅ W l2 (

Rd).äÁÌÅÅ, × ÒÁÂÏÔÅ [2℄ ÂÙÌÏ ÔÁËÖÅ �ÏËÁÚÁÎÏ, ÞÔÏ Á��ÒÏËÓÉÍÁ�ÉÑ ÔÏÞ-ÎÏÇÏ ÒÅÛÅÎÉÑ ÚÁÄÁÞÉ ëÏÛÉ ÉÍÅÅÔ ÍÅÓÔÏ, ÅÓÌÉ ÎÅ ÔÏÌØËÏ ÎÁÞÁÌØÎÏÅÄÁÎÎÏÅ ' �ÒÉÂÌÉÖÁÅÔÓÑ �ÅÌÏÊ ÆÕÎË�ÉÅÊ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÇÏ ÔÉ�Á, ÎÏÉ ÏÄÎÏ×ÒÅÍÅÎÎÏ ×ÉÎÅÒÏ×ÓËÉÊ �ÒÏ�ÅÓÓ �ÒÉÂÌÉÖÁÅÔÓÑ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏ-ÓÔØÀ �n(t) ÓÌÏÖÎÙÈ �ÕÁÓÓÏÎÏ×ÓËÉÈ �ÒÏ�ÅÓÓÏ× ×ÉÄÁ�n (t) = 1√n �(nt)∑j=1 �j ; (7)ÇÄÅ �j { ÎÅÚÁ×ÉÓÉÍÙÅ ÏÄÉÎÁËÏ×Ï ÒÁÓ�ÒÅÄÅÌÅÎÎÙÅ ÓÌÕÞÁÊÎÙÅ ×ÅÌÉÞÉ-ÎÙ Ó ÏÂÝÉÍ ÓÉÍÍÅÔÒÉÞÎÙÍ ÒÁÓ�ÒÅÄÅÌÅÎÉÅÍ P , Á �(t) { �ÕÁÓÓÏÎÏ×ÓËÉÊ�ÒÏ�ÅÓÓ Ó �ÁÒÁÍÅÔÒÏÍ ÅÄÉÎÉ�Á, ËÏÔÏÒÙÊ ÎÅ ÚÁ×ÉÓÉÔ ÏÔ {�j}.÷ ÒÁÂÏÔÅ [2℄ ÒÁÓÓÍÁÔÒÉ×ÁÌÉÓØ ÎÁÞÁÌØÎÏÅ ÄÁÎÎÏÅ ', �ÒÉÎÁÄÌÅÖÁÝÅÅÓÏÂÏÌÅ×ÓËÏÍÕ �ÒÏÓÔÒÁÎÓÔ×ÕW l+42 (
Rd), ÄÌÑ ÎÅËÏÔÏÒÏÇÏ l > 0, Á × ËÁÞÅ-ÓÔ×Å Á��ÒÏËÓÉÍÁ�ÉÉ �ÅÌÙÍÉ ÆÕÎË�ÉÑÍÉ ÂÒÁÌÁÓØ Á��ÒÏËÓÉÍÁ�ÉÑ (6),�ÒÉÞÅÍ M ×ÙÂÉÒÁÌÏÓØ × ÚÁ×ÉÓÉÍÏÓÔÉ ÏÔ n, ÉÍÅÎÎÏ, M =M(n) = n1=4.âÙÌÏ �ÏËÁÚÁÎÏ, ÞÔÏ × ÜÔÏÍ ÓÌÕÞÁÅ ÓËÏÒÏÓÔØ ÓÂÌÉÖÅÎÉÑ ×ÅÒÏÑÔÎÏÓÔÎÏÊÁ��ÒÏËÓÉÍÁ�ÉÉ ÒÅÛÅÎÉÑ ×ÉÄÁun(x; t) = E'M (x+ ��n(t)) (8)



ïâ áððòïëóéíáãéé òåûåîéê... 245Ó ÔÏÞÎÙÍ ÒÅÛÅÎÉÅÍ ÚÁÄÁÞÉ ëÏÛÉ (1), (2) × ÍÅÔÒÉËÅ W l2 (
Rd) ÉÍÅÅÔ�ÏÒÑÄÏË Cn . éÍÅÎÎÏ,supt∈[0;T ℄ ‖un(·; t)− u(·; t)‖W l2(Rd) 6

Cn ‖'‖W l+42 (Rd):ðÒÉ ÜÔÏÍ × [2℄ �ÒÅÄ�ÏÌÁÇÁÌÏÓØ, ÞÔÏ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ P ÓÉÍÍÅÔÒÉÞ-ÎÏÅ, ÈÏÔÑ ÆÁËÔÉÞÅÓËÉ ÉÓ�ÏÌØÚÏ×ÁÌÏÓØ ÔÏÌØËÏ ÒÁ×ÅÎÓÔ×Ï ÎÕÌÀ �ÅÒ×ÏÇÏÉ ÔÒÅÔØÅÇÏ ÍÏÍÅÎÔÏ×. ðÒÏ ×ÅÌÉÞÉÎÙ �j ÔÁËÖÅ �ÒÅÄ�ÏÌÁÇÁÌÏÓØ, ÞÔÏ ÏÎÉÉÍÅÀÔ ÅÄÉÎÉÞÎÕÀ ÍÁÔÒÉ�Õ ËÏ×ÁÒÉÁ�ÉÉ É ËÏÎÅÞÎÙÊ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÙÊÍÏÍÅÎÔ, ÔÏ ÅÓÔØ ÄÌÑ ÎÅËÏÔÏÒÏÇÏ 
 > 0Ee
‖�1‖ <∞:íÙ × ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÅ �ÏËÁÖÅÍ, ÞÔÏ ÄÌÑ ' ∈ W l+32 (
Rd) ÆÕÎË�ÉÉun(t; x) ÓÈÏÄÑÔÓÑ × ÍÅÔÒÉËÅ W l2 (

Rd) Ë ÔÏÞÎÏÍÕ ÒÅÛÅÎÉÀ É ÂÅÚ �ÒÅÄ-�ÏÌÏÖÅÎÉÑ Ï ÒÁ×ÅÎÓÔ×Å ÎÕÌÀ ÔÒÅÔØÅÇÏ ÍÏÍÅÎÔÁ, ÄÏÓÔÁÔÏÞÎÏ ÔÏÌØËÏÒÁ×ÅÎÓÔ×Á ÎÕÌÀ ÍÁÔÅÍÁÔÉÞÅÓËÏÇÏ ÏÖÉÄÁÎÉÑ. ðÒÉ ÜÔÏÍ ÍÙ ×ÙÂÉÒÁÅÍM = M(n) = n1=6, É × ÜÔÏÍ ÓÌÕÞÁÅ ÓËÏÒÏÓÔØ ÓÈÏÄÉÍÏÓÔÉ ×ÅÒÏÑÔÎÏÓÔ-ÎÏÊ Á��ÒÏËÓÉÍÁ�ÉÉ ÒÅÛÅÎÉÑ Ë ÔÏÞÎÏÍÕ ÒÅÛÅÎÉÀ × ÍÅÔÒÉËÅ W l2 (
Rd)ÉÍÅÅÔ �ÏÒÑÄÏË C√n .

§2. ïÓÎÏ×ÎÙÅ ÏÂÏÚÎÁÞÅÎÉÑ.å×ËÌÉÄÏ×Õ ÎÏÒÍÕ × �ÒÏÓÔÒÁÎÓÔ×Å Rd ÂÕÄÅÍ ÏÂÏÚÎÁÞÁÔØ ‖ · ‖.ðÒÏÓÔÒÁÎÓÔ×Ï óÏÂÏÌÅ×Á ÆÕÎË�ÉÊ, Ï�ÒÅÄÅÌÅÎÎÙÈ ÎÁ Rd É ÉÍÅÀÝÉÈË×ÁÄÒÁÔÉÞÎÏ ÓÕÍÍÉÒÕÅÍÙÅ ÏÂÏÂÝÅÎÎÙÅ �ÒÏÉÚ×ÏÄÎÙÅ ÄÏ �ÏÒÑÄËÁ k×ËÌÀÞÉÔÅÌØÎÏ, ÍÙ ÂÕÄÅÍ ÏÂÏÚÎÁÞÁÔØW k2 (
Rd) : ÷ �ÒÏÓÔÒÁÎÓÔ×ÅW k2(Rd)ÍÙ ÂÕÄÅÍ �ÏÌØÚÏ×ÁÔØÓÑ ÎÏÒÍÏÊ

‖ ‖2Wk2 (Rd) = ∫

Rd (1 + ‖p‖2k) ∣∣∣ ̂ (p)∣∣∣2 dp;ÇÄÅ  ̂ { �ÒÑÍÏÅ �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ ÏÔ ÆÕÎË�ÉÉ  , ËÏÔÏÒÏÅ × ÄÁÎÎÏÊÒÁÂÏÔÅ Ï�ÒÅÄÅÌÑÅÔÓÑ �Ï ÆÏÒÍÕÌÅ ̂ (p) = ∫

Rd ei(p;x) (x) dx:



246 ó. ÷. ãùëéî
§3. ÷ÅÒÏÑÔÎÏÓÔÎÁÑ Á��ÒÏËÓÉÍÁ�ÉÑ ÒÅÛÅÎÉÊ.ï�ÒÅÄÅÌÉÍ Ï�ÅÒÁÔÏÒ P t, �ÏÌÁÇÁÑP t' (x) = 1(2�t�2)d=2 ∫

Rd ' (x+ y) e−‖y‖22�2t dy:éÚ×ÅÓÔÎÏ (ÓÍ. [2℄), ÞÔÏ ÔÁË Ï�ÒÅÄÅÌÅÎÎÙÊ Ï�ÅÒÁÔÏÒ P t Ñ×ÌÑÅÔÓÑ Ï�Å-ÒÁÔÏÒÎÏÊ ÜËÓ�ÏÎÅÎÔÏÊ e t�22 �. óÅÍÅÊÓÔ×Ï Ï�ÅÒÁÔÏÒÏ× P t ÏÂÒÁÚÕÀÔ �Ï-ÌÕÇÒÕ��Õ, ÔÏ ÅÓÔØ P t+s = P t · P s ÄÌÑ ÌÀÂÙÈ s; t > 0.îÁÍ �ÏÎÁÄÏÂÉÔÓÑ ÓÌÅÄÕÀÝÅÅ Ï�ÒÅÄÅÌÅÎÉÅ ÉÚ [4℄.ï�ÒÅÄÅÌÅÎÉÅ. æÕÎË�ÉÑ  Ñ×ÌÑÅÔÓÑ ÆÕÎË�ÉÅÊ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÇÏÓÆÅÒÉÞÅÓËÏÇÏ ÔÉ�Á M > 0, ÅÓÌÉ ÏÎÁ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÇÏ ÔÉ�Á M ÉÄÌÑ ÌÀÂÏÇÏ " > 0 ÓÕÝÅÓÔ×ÕÅÔ C" > 0, ÔÁËÏÅ ÞÔÏ
| (z)| 6 C" exp ( (M + ") ‖z‖ ); z ∈ C

d:ëÌÁÓÓ �ÅÌÙÈ ÆÕÎË�ÉÊ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÇÏ ÓÆÅÒÉÞÅÓËÏÇÏ ÔÉ�Á M ,ÓÕÖÅÎÉÅ ËÏÔÏÒÙÈ ÎÁ ÍÎÏÖÅÓÔ×Ï Im zj = 0 �ÒÉÎÁÄÌÅÖÉÔ Lp (
Rd), ÂÕÄÅÍÏÂÏÚÎÁÞÁÔØ SMMp .�ÅÏÒÅÍÁ 1. ðÕÓÔØ Re�2 > 0, Á ' ∈ SMM2 : �ÏÇÄÁP t' (x) = 1(2�t�2)d=2 ∫

Rd ' (x+ y) e−‖y‖22�2t dy= 1(2�)d=2 ∫

Rd '(x+ �√ty) e− ‖y‖22 dy = E'(x+ �w(t));ÇÄÅ w(t) { ÓÔÁÎÄÁÒÔÎÙÊ d-ÍÅÒÎÙÊ ×ÉÎÅÒÏ×ÓËÉÊ �ÒÏ�ÅÓÓ.äÏËÁÚÁÔÅÌØÓÔ×Ï ÓÍ. [2℄.ðÕÓÔØ ÔÅ�ÅÒØ ' ÎÅ Ñ×ÌÑÅÔÓÑ �ÅÌÏÊ ÆÕÎË�ÉÅÊ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÇÏ ÔÉ-�Á, ÎÏ ' ∈ W l+k2 (
Rd), ÄÌÑ ÎÅËÏÔÏÒÙÈ l > 0; k > 1. æÕÎË�ÉÀ ' ÍÙ�ÒÉÂÌÉÚÉÍ ÆÕÎË�ÉÑÍÉ 'M ∈ SMM2 , �ÏÌÁÇÁÑ'M (x) = 1(2�)d ∫

‖p‖6M '̂ (p) e−i(p;x)dp: (9)



ïâ áððòïëóéíáãéé òåûåîéê... 247�ÅÏÒÅÍÁ 2. ðÕÓÔØ Re�2 > 0, Á ' ∈ W l+k2 (
Rd) : �ÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔC > 0, ÔÁËÏÅ ÞÔÏsupt∈[0;T ℄ ‖u(·; t)− uM (·; t)‖W l2(Rd) 6 C ‖'‖Wk+l2MkÇÄÅ uM (x; t) = E'M (x+ �w(t)), w(t) { ×ÉÎÅÒÏ×ÓËÉÊ �ÒÏ�ÅÓÓ.äÏËÁÚÁÔÅÌØÓÔ×Ï. óÄÅÌÁÅÍ × ÕÒÁ×ÎÅÎÉÉ (1) �ÒÅÏÂÒÁÚÏ×ÁÎÉÅ æÕÒØÅ �Ï�ÒÏÓÔÒÁÎÓÔ×ÅÎÎÏÊ �ÅÒÅÍÅÎÎÏÊ x. ðÏÌÕÞÉÍP t' (x) = u (x; t) = 1(2�)d ∫

Rd '̂ (p) e−�2‖p‖2t2 e−i(p;x)dp: (10)úÁÍÅÔÉÍ �ÒÅÖÄÅ ×ÓÅÇÏ, ÞÔÏ ÉÚ ÕÓÌÏ×ÉÑ Re�2 > 0 ÓÌÅÄÕÅÔ ÎÅÒÁ×ÅÎ-ÓÔ×Ï ∣∣e−�2‖p‖2t2 ∣∣ 6 1: (11)éÓ�ÏÌØÚÕÑ (9), (10), (11) É Ï�ÒÅÄÅÌÅÎÉÅ uM (x; t), �ÏÌÕÞÁÅÍ Ï�ÅÎËÕ
‖u(·; t)− uM (·; t)‖2W l2(Rd) 6 C ∫

‖p‖>M (1 + ‖p‖2l) |'̂(p)|2 ∣∣e−�2‖p‖2t2 ∣∣2dp
6 C ∫

‖p‖>M (1 + ‖p‖2l) |'̂(p)|2 dp
6

CM2k ∫

‖p‖>M (1 + ‖p‖2(l+k)) |'̂(p)|2 dp 6 C ‖'‖2Wk+l2M2k :
��Å�ÅÒØ, ÓÌÅÄÕÑ [2℄, ÂÕÄÅÍ ÎÅ ÔÏÌØËÏ Á��ÒÏËÓÉÍÉÒÏ×ÁÔØ ÆÕÎË�ÉÀ 'ÆÕÎË�ÉÑÍÉ 'M , ÎÏ É ÏÄÎÏ×ÒÅÍÅÎÎÏ ×ÉÎÅÒÏ×ÓËÉÊ �ÒÏ�ÅÓÓ ÂÕÄÅÍ Á�-�ÒÏËÓÉÍÉÒÏ×ÁÔØ ÓÌÏÖÎÙÍ �ÕÁÓÓÏÎÏ×ÓËÉÍ �ÒÏ�ÅÓÓÏÍ (7). ðÒÏ ×ÅÌÉÞÉ-ÎÙ �j × (7) ÂÕÄÅÍ ÓÞÉÔÁÔØ, ÞÔÏ ÏÎÉ �ÅÎÔÒÉÒÏ×ÁÎÙ, ÉÍÅÀÔ ÅÄÉÎÉÞÎÕÀÍÁÔÒÉ�Õ ËÏ×ÁÒÉÁ�ÉÉ É ËÏÎÅÞÎÙÊ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÙÊ ÍÏÍÅÎÔ.óÆÏÒÍÕÌÉÒÕÅÍ ÏÓÎÏ×ÎÏÊ ÒÅÚÕÌØÔÁÔ ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÙ.�ÅÏÒÅÍÁ 3. ðÕÓÔØ Re�2 > 0; ' ∈ W l+32 (

Rd) ; l > 0; É �ÕÓÔØ u(x; t)- ÒÅÛÅÎÉÅ ÚÁÄÁÞÉ ëÏÛÉ (1), (2). ðÏÌÏÖÉÍun(x; t) = E'M (x+ ��n(t)); (12)



248 ó. ÷. ãùëéîÇÄÅ M = M (n) = n1=6. �ÏÇÄÁ ÓÕÝÅÓÔ×ÕÅÔ ÔÁËÏÅ C = C (l; d; T ) > 0,ÞÔÏ supt∈[0;T ℄ ‖un(·; t)− u(·; t)‖W l2(Rd) 6 C ‖'‖W l+32 (Rd)√n : (13)äÏËÁÚÁÔÅÌØÓÔ×Ï. äÌÑ �ÒÅÏÂÒÁÚÏ×ÁÎÉÑ ×ÙÒÁÖÅÎÉÑ (12) �ÏÎÁÄÏÂÉÔÓÑ×ÙÞÉÓÌÉÔØ ÍÁÔÅÍÁÔÉÞÅÓËÏÅ ÏÖÉÄÁÎÉÅ E e−i(p;��n(t)). éÍÅÅÍE e−i(p;��n(t)) = e−nt ∞∑k=0 (nt)kk! ∫(Rd)k e−i(p; �√n k∑j=1 xj)dP (x1) : : : dP (xk)= e−nt ∞∑k=0 (nt)kk! ( ∫

Rd e−i �√n (p;x)dP (x))k= exp [nt( ∫

Rd e− i�(p;y)√n dP (y)− 1)]:éÓ�ÏÌØÚÕÑ �ÏÓÌÅÄÎÅÅ ×ÙÒÁÖÅÎÉÅ É (9), ÚÁ�ÉÛÅÍ un(x; t) × ÓÌÅÄÕÀÝÅÍ×ÉÄÅun(x; t) = 1(2�)d ∫

‖p‖6M '̂ (p)
× exp [nt( ∫

Rd e− i�(p;y)√n dP (y)− 1)]e−i(p;x)dp: (14)éÚ (10) É (14) ÓÌÅÄÕÅÔ, ÞÔÏ
‖un(·; t)− u(·; t)‖2W l2(Rd) 6 C ∫

‖p‖6M (1 + ‖p‖2l) |'̂ (p)|2
×

∣∣∣∣ exp [nt( ∫

Rd e− i�(p;y)√n dP (y)− 1)]
− e−�2‖p‖2t2 ∣∣∣∣

2dp+ C ∫

‖p‖>M (1 + ‖p‖2l) |'̂ (p)|2 ∣∣e−�2‖p‖2t2 ∣∣2dp = A1 +A2: (15)



ïâ áððòïëóéíáãéé òåûåîéê... 249éÎÔÅÇÒÁÌ A2 ÌÅÇËÏ Ï�ÅÎÉ×ÁÅÔÓÑA2 6 C ∫

‖p‖>M (1 + ‖p‖2l) |'̂ (p)|2 dp
6

CM6 ∫

‖p‖>M (1 + ‖p‖2l+6) |'̂ (p)|2 dp
6 C ‖'‖2W l+32 (Rd)M6 6 C ‖'‖2W l+32 (Rd)n : (16)ï�ÅÎÉÍ ÔÅ�ÅÒØ ÉÎÔÅÇÒÁÌ A1. ÷ ÏÂÌÁÓÔÉ ‖p‖ 6 M ×Ù�ÏÌÎÅÎÏ ÓÏÏÔ-ÎÏÛÅÎÉÅ

‖p‖√n 6
M√n 6

n1=6√n 6 n−1=3: (17)ðÏÌØÚÕÑÓØ ÔÅÍ, ÞÔÏ ÒÁÓ�ÒÅÄÅÌÅÎÉÅ P ÉÍÅÅÔ ÅÄÉÎÉÞÎÕÀ ÍÁÔÒÉ�Õ ËÏ-×ÁÒÉÁ�ÉÊ, É (11), Ï�ÅÎÉÍ ÒÁÚÎÏÓÔØ ÜËÓ�ÏÎÅÎÔ × A1
∣∣∣∣ exp [nt( ∫

Rd e− i�(p;y)√n dP (y)− 1)]
− e−�2‖p‖2t2 ∣∣∣∣

6

∣∣∣∣ exp [nt( ∫

Rd e− i�(p;y)√n dP (y)− 1)+ �2 ‖p‖2 t2 ]
− 1∣∣∣∣= ∣∣∣∣ exp[nt ∫

Rd (e− i�(p;y)√n − 1 + �2 (p; y)2n ) dP (y) ] − 1∣∣∣∣: (18)òÁÓÓÍÏÔÒÉÍ ÏÔÄÅÌØÎÏ ÉÎÔÅÇÒÁÌ, ÓÔÏÑÝÉÊ �ÏÄ ÚÎÁËÏÍ ÜËÓ�ÏÎÅÎÔÙ ×�ÒÁ×ÏÊ ÞÁÓÔÉ (18). éÍÅÅÍ
∫

Rd (e− i�(p;y)√n − 1 + �2 (p; y)22n )dP (y)= ∫

Rd (e− i�(p;y)√n − 1 + i� (p; y)√n + �2 (p; y)22n )dP (y) : (19)òÁÚÏÂØÅÍ ÉÎÔÅÇÒÁÌ (19) ÎÁ ÓÕÍÍÕ Ä×ÕÈ, ÏÄÉÎ �Ï ÏÂÌÁÓÔÉ, × ËÏÔÏÒÏÊ
‖y‖ 6 n1=6, Á ÄÒÕÇÏÊ { �Ï ÏÂÌÁÓÔÉ, ÇÄÅ ‖y‖ > n1=6. éÓ�ÏÌØÚÕÑ ÓÏÏÔÎÏÛÅ-ÎÉÅ

|ab− 1| 6 |a− 1| · |b|+ |b− 1| ;
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∣∣∣∣ exp [nt(∫

Rd e− i�(p;y)√n dP (y)− 1)]
− e−�2‖p‖2t2 ∣∣∣∣

6

∣∣∣∣ exp[nt ∫

‖y‖6n1=6(e− i�(p;y)√n − 1 + i� (p; y)√n + �2 (p; y)22n )dP (y) ] − 1∣∣∣∣
×

∣∣∣∣ exp[nt ∫

‖y‖>n1=6(e− i�(p;y)√n − 1 + i� (p; y)√n + �2 (p; y)22n )dP (y)]∣∣∣∣+ ∣∣∣∣exp[nt∫
‖y‖>n1=6(e− i�(p;y)√n − 1 + i�(p; y)√n + �2(p; y)22n )dP(y) ]− 1∣∣∣∣: (20)�Å�ÅÒØ ÚÁÊÍÅÍÓÑ Ï�ÅÎËÁÍÉ ÉÎÔÅÇÒÁÌÏ× × ÆÏÒÍÕÌÅ (20). ï�ÅÎÉÍ ÉÎ-ÔÅÇÒÁÌ

∫

‖y‖>n1=6 (e− i�(p;y)√n − 1 + i� (p; y)√n + �2 (p; y)22n )dP (y) :éÚ ÕÓÌÏ×ÉÑ ËÏÎÅÞÎÏÓÔÉ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÇÏ ÍÏÍÅÎÔÁ Õ ÒÁÓ�ÒÅÄÅÌÅ-ÎÉÑ P É (17) ÓÌÅÄÕÅÔ, ÞÔÏ ÄÌÑ ÌÀÂÏÇÏ N > 0 ÓÕÝÅÓÔ×ÕÅÔ ËÏÎÓÔÁÎÔÁC > 0, ÔÁËÁÑ ÞÔÏ
∣∣∣∣

∫

‖y‖>n1=6(e− i�(p;y)√n − 1 + i� (p; y)√n + �2 (p; y)22n )dP (y) ∣∣∣∣ 6 Cn−N : (21)äÌÑ Ï�ÅÎËÉ ÉÎÔÅÇÒÁÌÁ
∫

‖y‖6n1=6(e− i�(p;y)√n − 1 + i� (p; y)√n + �2 (p; y)22n )dP (y) (22)ÉÓ�ÏÌØÚÕÅÍ ÒÁÚÌÏÖÅÎÉÅ ÜËÓ�ÏÎÅÎÔÙ e− i�(p;y)√n × ÒÑÄ �ÅÊÌÏÒÁ É ÕÓÌÏ×ÉÅ (17).ðÏÄÙÎÔÅÇÒÁÌØÎÏÅ ×ÙÒÁÖÅÎÉÅ × (22) Ï�ÅÎÉ×ÁÅÔÓÑ
∣∣∣e− i�(p;y)√n − 1 + i� (p; y)√n + �2 (p; y)22n ∣∣∣ 6 C ‖p‖3 ‖y‖3n3=2 :



ïâ áððòïëóéíáãéé òåûåîéê... 251éÓ�ÏÌØÚÕÑ ÜÔÕ Ï�ÅÎËÕ É ËÏÎÅÞÎÏÓÔØ ÜËÓ�ÏÎÅÎ�ÉÁÌØÎÏÇÏ ÍÏÍÅÎÔÁ �Ï-ÌÕÞÁÅÍ, ÞÔÏ ÉÎÔÅÇÒÁÌ (22) ÍÏÖÎÏ Ï�ÅÎÉÔØ ËÁË
∣∣∣∣

∫

‖y‖6n1=6 (e− i�(p;y)√n − 1 + i� (p; y)√n + �2 (p; y)22n )dP (y) ∣∣∣∣
6 C ‖p‖3n3=2 ∫

Rd ‖y‖3 dP (y) 6 C ‖p‖3n3=2 :ðÏÌÕÞÁÅÍ Ï�ÅÎËÕ ÄÌÑ ÏÄÎÏÊ ÉÚ ÜËÓ�ÏÎÅÎÔ × ÆÏÒÍÕÌÅ (20)exp [nt ∫

‖y‖6n1=6(e− i�(p;y)√n − 1 + i� (p; y)√n + �2 (p; y)22n )dP (y) ]
6 exp(C ‖p‖3n3=2 nt) = exp(C ‖p‖3√n t):÷Ó�ÏÍÎÉÍ ÔÅ�ÅÒØ, ÞÔÏ × ÉÎÔÅÇÒÁÌÅ A1 ×Ù�ÏÌÎÅÎÏ ÓÏÏÔÎÏÛÅÎÉÅ (17)É, ÚÎÁÞÉÔ, × �ÏËÁÚÁÔÅÌÅ ÜËÓ�ÏÎÅÎÔÙ ÓÔÏÉÔ ×ÅÌÉÞÉÎÁ, ËÏÔÏÒÁÑ ÍÅÎØÛÅÎÅËÏÔÏÒÏÊ ËÏÎÓÔÁÎÔÙ, ÎÅ ÚÁ×ÉÓÑÝÅÊ ÏÔ n. óÏÏÔ×ÅÔÓÔ×ÅÎÎÏ, ÍÙ ÉÍÅÅÍ

∣∣∣∣ exp [nt ∫

‖y‖6n1=6(e− i�(p;y)√n − 1 + i� (p; y)√n + �2 (p; y)22n )dP (y) ] − 1∣∣∣∣
6

∣∣∣∣ exp(C ‖p‖3√n t) − 1∣∣∣∣ 6 C ‖p‖3√n :�ÅÍ ÓÁÍÙÍ, ÍÙ �ÏËÁÚÁÌÉ, ÞÔÏ ÒÁÚÎÏÓÔØ ÜËÓ�ÏÎÅÎÔ × ÉÎÔÅÇÒÁÌÅ A1Ï�ÅÎÉ×ÁÅÔÓÑ ËÁË
∣∣∣∣ exp [nt( ∫

Rd e− i�(p;y)√n dP (y)− 1)]
− e−�2‖p‖2t2 ∣∣∣∣ 6 C ‖p‖3√n : (23)



252 ó. ÷. ãùëéîéÓ�ÏÌØÚÕÑ (23), �ÏÌÕÞÁÅÍ Ï�ÅÎËÕ ÉÎÔÅÇÒÁÌÁ A1A1 6 C ∫

‖p‖6M (1 + ‖p‖2l ) |'̂ (p)|2 (‖p‖3√n )2dp
6
Cn ∫

‖p‖6M (1 + ‖p‖2l+6 )
|'̂ (p)|2 dp = Cn ‖'‖2W l+32 (Rd) : (24)�Å�ÅÒØ ÉÚ (15), (16) É (24) ÓÌÅÄÕÅÔ ÕÔ×ÅÒÖÄÅÎÉÅ ÔÅÏÒÅÍÙ. �ìÉÔÅÒÁÔÕÒÁ1. ð. á. í. äÉÒÁË, ðÒÉÎ�É�Ù Ë×ÁÎÔÏ×ÏÊ ÍÅÈÁÎÉËÉ. îÁÕËÁ, í., 1979.2. é. á. éÂÒÁÇÉÍÏ×, î. ÷. óÍÏÒÏÄÉÎÁ, í. í. æÁÄÄÅÅ×, ðÒÅÄÅÌØÎÁÑ ÔÅÏÒÅÍÁ ÏÓÈÏÄÉÍÏÓÔÉ ÆÕÎË�ÉÏÎÁÌÏ× ÏÔ ÓÌÕÞÁÊÎÏÇÏ ÂÌÕÖÄÁÎÉÑ Ë ÒÅÛÅÎÉÀ ÚÁÄÁÞÉ ëÏÛÉÄÌÑ ÕÒÁ×ÎÅÎÉÑ �u�t = �22 �u Ó ËÏÍ�ÌÅËÓÎÙÍ �ÁÒÁÍÅÔÒÏÍ �. | úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ.ðïíé 420 (2013), 88{102.3. é. á. éÂÒÁÇÉÍÏ×, î. ÷. óÍÏÒÏÄÉÎÁ, í. í. æÁÄÄÅÅ×, ÷ÅÒÏÑÔÎÏÓÔÎÁÑ Á��ÒÏËÓÉ-ÍÁ�ÉÑ ÒÅÛÅÎÉÊ ÚÁÄÁÞÉ ëÏÛÉ ÄÌÑ ÎÅËÏÔÏÒÙÈ Ü×ÏÌÀ�ÉÏÎÎÙÈ ÕÒÁ×ÎÅÎÉÊ. | úÁ�.ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 396 (2011), 111{143.4. ó. í. îÉËÏÌØÓËÉÊ, ðÒÉÂÌÉÖÅÎÉÅ ÆÕÎË�ÉÊ ÍÎÏÇÉÈ �ÅÒÅÍÅÎÎÙÈ É ÔÅÏÒÅÍÙ ×ÌÏ-ÖÅÎÉÑ. îÁÕËÁ, í., 1977.5. Smorodina, N. V., Faddeev, M.M. The Le'vy-Khin
hin representation of the one
lass of signed stable measures and some its appli
ations. | A
ta Appl. Math. 110,No. 3, (2010), 1289{1308.Tsykin S. V. On the approximation of the solutions of some evolutionequations by the expe
tations of fun
tionals of random walks.We 
onsider some problems asso
iated with a probabilisti
 representa-tion and a probabilisti
 approximation of the Cau
hy problem solution forthe family of equations �u�t = �22 �u with a 
omplex parameter � su
h thatRe�2 > 0. This equation 
oin
ides with the heat equation when Im� = 0and with the S
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