
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2005. ò1 9��� 517.958.226 � ������������ � ��������������� ���������������� ����� � �������������� ��������.�. �ãâã§®¢, �.�. �¥äñ¤®¢, �.�. �­ ©¤¥à�)(ª ä¥¤à  ¬ â¥¬ â¨ª¨)�áá«¥¤®¢ ­ ¢®¯à®á ® â®¬, ª ª ¢ á¨­£ã«ïà­® ¢®§¬ãé¥­­®¬ ¯ à ¡®«¨ç¥áª®¬ ãà ¢­¥­¨¨ ¨§­ ç «ì­®© äã­ªæ¨¨ ®¡é¥£® ¢¨¤  ä®à¬¨àã¥âáï à¥è¥­¨¥ á à¥§ª¨¬ ¯¥à¥å®¤­ë¬ á«®¥¬. �¯¨á ­ë¢®§¬®¦­ë¥ áæ¥­ à¨¨ ¯®¢¥¤¥­¨ï ¯¥à¥å®¤­®£® á«®ï á â¥ç¥­¨¥¬ ¢à¥¬¥­¨.�¢¥¤¥­¨¥� áá¬®âà¨¬ ­¥«¨­¥©­®¥ ¯ à ¡®«¨ç¥áª®¥ ãà ¢­¥-­¨¥ â¨¯  à¥ ªæ¨ï{¤¨ääã§¨ï"2(uxx� ut) = f(u; x; t): (1)� ª¨¥ ãà ¢­¥­¨ï á«ã¦ â ¬ â¥¬ â¨ç¥áª¨¬¨ ¬®¤¥«ï¬¨¬­®£¨å ä¨§¨ç¥áª¨å, å¨¬¨ç¥áª¨å ¨ ¡¨®«®£¨ç¥áª¨å¯à®æ¥áá®¢. �® ¬­®£¨å § ¤ ç å ¬­®¦¨â¥«ì "2 ®ª §ë-¢ ¥âáï ¬ «®© ¢¥«¨ç¨­®©. � â ª®¬ á«ãç ¥ ãà ¢­¥­¨¥(1) ­ §ë¢ ¥âáï ãà ¢­¥­¨¥¬ á ¬ «ë¬ ¯ à ¬¥âà®¬¯à¨ áâ àè¨å ¯à®¨§¢®¤­ëå, ¨«¨ á¨­£ã«ïà­® ¢®§¬ã-é¥­­ë¬ ãà ¢­¥­¨¥¬. �¨§¨ç¥áª ï ¯à¨à®¤  ¬ «®£®¯ à ¬¥âà  ¢ à §­ëå § ¤ ç å à §«¨ç­ . �­®¦¨â¥«ì"2 ¬®¦¥â ¡ëâì ¬ «ë¬ ª®íää¨æ¨¥­â®¬ ¤¨ääã§¨¨ ¨«¨â¥¬¯¥à âãà®¯à®¢®¤­®áâ¨ ¢ § ¤ ç å ¬ áá®- ¨«¨ â¥¯«®-¯¥à¥­®á ; ¢¥«¨ç¨­®©, ®¡à â­®© ª®­áâ ­â¥ áª®à®áâ¨¡ëáâà®© à¥ ªæ¨¨, ¢ § ¤ ç å å¨¬¨ç¥áª®© ª¨­¥â¨ª¨¨ â. ¤.�¤­¨¬ ¨§ ­ ¨¡®«¥¥ ¨­â¥à¥á­ëå ï¢«¥­¨©, ®¯¨áë-¢ ¥¬ëå ãà ¢­¥­¨¥¬ (1) ¯à¨ ¬ «ëå " , ï¢«ïîâáï ª®­-âà áâ­ë¥ ¤¨áá¨¯ â¨¢­ë¥ áâàãªâãàë, å à ªâ¥à¨§ãî-é¨¥áï ã§ª¨¬¨ ¢­ãâà¥­­¨¬¨ ¯¥à¥å®¤­ë¬¨ á«®ï¬¨, ¢ª®â®àëå ¯à®¨áå®¤¨â à¥§ª®¥ (áª çª®®¡à §­®¥) ¨§¬¥-­¥­¨¥ à¥è¥­¨ï u(x; t; ") ãà ¢­¥­¨ï (1). �¥®à¨ï ¤¨á-á¨¯ â¨¢­ëå áâàãªâãà (íâ®â â¥à¬¨­ ¡ë« ¯à¥¤«®¦¥­« ãà¥ â®¬ �®¡¥«¥¢áª®© ¯à¥¬¨¨ �. �à¨£®¦¨­ë¬)ï¢«ï¥âáï áãé¥áâ¢¥­­®© ç áâìî á¨­¥à£¥â¨ª¨ | ­ ãª¨® ¯à®æ¥áá å á ¬®®à£ ­¨§ æ¨¨ ¢ ¯à¨à®¤¥. � §à ¡®âª¥ á¨¬¯â®â¨ç¥áª¨å ¬¥â®¤®¢ ¨áá«¥¤®¢ ­¨ï ¬ â¥¬ â¨-ç¥áª¨å ¬®¤¥«¥© ª®­âà áâ­ëå ¤¨áá¨¯ â¨¢­ëå áâàãª-âãà ¯®á¢ïé¥­ ¡®«ìè®© æ¨ª« à ¡®â, ¢ë¯®«­¥­­ëå ¢â®à ¬¨, ¨å ª®««¥£ ¬¨ ¨ ãç¥­¨ª ¬¨ [1{6].� ­ áâ®ïé¥© à ¡®â¥ à áá¬ âà¨¢ ¥âáï ¢®¯à®á ®â®¬, ª ª ¨§ ­ ç «ì­®© äã­ªæ¨¨ ¤®áâ â®ç­® ®¡é¥-£® ¢¨¤ , § ¤ ­­®© ¤«ï ãà ¢­¥­¨ï (1), á â¥ç¥­¨¥¬¢à¥¬¥­¨ ä®à¬¨àã¥âáï ª®­âà áâ­ ï áâàãªâãà , â. ¥.à¥è¥­¨¥ á à¥§ª¨¬ ¢­ãâà¥­­¨¬ ¯¥à¥å®¤­ë¬ á«®¥¬,¨ ®¯¨áë¢ îâáï ¢®§¬®¦­ë¥ áæ¥­ à¨¨ ¤ «ì­¥©è¥£®¯®¢¥¤¥­¨ï íâ®£® ¯¥à¥å®¤­®£® á«®ï.1. �®áâ ­®¢ª  § ¤ ç¨�ã¤¥¬ à áá¬ âà¨¢ âì ãà ¢­¥­¨¥ (1) ¢ ®¡« áâ¨D = f0< x < 1; t > 0g á ­ ç «ì­ë¬ ãá«®¢¨¥¬u(x; 0; ") = u0(x); 06 x6 1 (2)

¨ ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨ ¢â®à®£® à®¤  (ãá«®¢¨ï¬¨­¥¯à®­¨æ ¥¬®áâ¨ £à ­¨æë)ux(0; t; ") = ux(1; t; ") = 0; t > 0: (3)�ã­ªæ¨¨ f(u; x; t) ¨ u0(x) áç¨â ¥¬ ¤®áâ â®ç­®£« ¤ª¨¬¨. �á«¨ ¯®«®¦¨âì ¢ ãà ¢­¥­¨¨ (1) " = 0 , â®¯®«ãç¨¬ ¢ëà®¦¤¥­­®¥ ãà ¢­¥­¨¥f(u; x; t) = 0; 06 x6 1; t6 0: (4)�ãáâì äã­ªæ¨ï f(u; x; t) ï¢«ï¥âáï ­¥«¨­¥©­®-áâìî ªã¡¨ç¥áª®£® â¨¯ , çâ® å à ªâ¥à­® ¤«ï ¬­®£¨å¯à¨ª« ¤­ëå § ¤ ç. �®«¥¥ â®ç­®, ¯ãáâì ¢ë¯®«­¥­®ãá«®¢¨¥(A1): �à ¢­¥­¨¥ (4) ¨¬¥¥â ¢ ®¡« áâ¨ G= fu6 u66 u; 06 x6 1; t > 0; u; u |­¥ª®â®àë¥ ¯®áâ®ï­­ë¥gâà¨ ª®à­ï ®â­®á¨â¥«ì­® u : u = 'i(x; t); i = 0; 1; 2;¯à¨ç¥¬u < '1(x; t)< '0(x; t)< '2(x; t)< u¯à¨ (x; t) 2 �D = f06 x6 1; t> 0g;fu('i(x; t); x; t) > 0 ¤«ï i= 1; 2 ¨ (x; t)� �D:� ç «ì­ãî äã­ªæ¨î u0(x) ¨§ ãá«®¢¨ï (2) ¯®¤ç¨-­¨¬ á«¥¤ãîé¥¬ã âà¥¡®¢ ­¨î:(A2): �ãé¥áâ¢ã¥â ç¨á«® x0 2 (0; 1) , â ª®¥, çâ®u < u0(x)<'0(x; 0) ¯à¨ 06 x < x0;u0(x0) = '0(x0; 0);'0(x; 0) < u0(x)< u ¯à¨ x0 < x6 1:�â® ãá«®¢¨¥ ¯®ª §ë¢ ¥â, çâ® £à ä¨ª ­ ç «ì­®©äã­ªæ¨¨ u = u0(x) ¨¬¥¥â à®¢­® ®¤­ã â®çªã ¯¥à¥á¥-ç¥­¨ï á £à ä¨ª®¬ ª®à­ï u = '0(x; 0) ãà ¢­¥­¨ï (4)¯à¨ t= 0 . � ª ¬ë ã¢¨¤¨¬ ¤ «ìè¥, ¨¬¥­­® ¢ ®ªà¥áâ-­®áâ¨ â®çª¨ x0 ¡ã¤¥â ¯à®¨áå®¤¨âì ä®à¬¨à®¢ ­¨¥à¥§ª®£® ¢­ãâà¥­­¥£® ¯¥à¥å®¤­®£® á«®ï. �á«¨ â ª¨åâ®ç¥ª ­¥áª®«ìª®, â® ¯®ï¢¨âáï ­¥áª®«ìª® ¯¥à¥å®¤­ëåá«®¥¢ ¨ ä®à¬¨à®¢ ­¨¥ ª ¦¤®£® ¨§ ­¨å ¬®¦­® ®¯¨-á âì â ª ¦¥, ª ª ä®à¬¨à®¢ ­¨¥ á«®ï ¢ ®ªà¥áâ­®áâ¨â®çª¨ x0 . � á«¥¤ãîé¥¬ ¯ã­ªâ¥ ¬ë ¯®ª ¦¥¬, çâ®ä®à¬¨à®¢ ­¨¥ ¯¥à¥å®¤­®£® á«®ï ¯à®¨áå®¤¨â §  ª®-à®âª¨© ¯à®¬¥¦ãâ®ª ¢à¥¬¥­¨ ¯®àï¤ª  O("2j ln "j) .�) Weirstraass-Institut (WIAS), Berlin, Germany.



10 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2005. ò12. �á¨¬¯â®â¨ª  à¥è¥­¨ï ­  ¢à¥¬¥­­®¬¯à®¬¥¦ãâª¥ 0 6 t 6A"2j ln "j�à¥¦¤¥ ¢á¥£® ®â¬¥â¨¬, çâ® ¢®¯à®á ® áãé¥áâ¢®-¢ ­¨¨ à¥è¥­¨ï § ¤ ç¨ (1){(3) ¯à¨ ãá«®¢¨ïå (A1)¨ (A2) à¥è ¥âáï ¢¥áì¬  ¯à®áâ®. �®áâ®ï­­ë¥ äã­ª-æ¨¨, à ¢­ë¥ á®®â¢¥âáâ¢¥­­® u ¨ u , ï¢«ïîâáï­¨¦­¨¬ ¨ ¢¥àå­¨¬ à¥è¥­¨ï¬¨ § ¤ ç¨ (1){(3) ¨,á«¥¤®¢ â¥«ì­®, áãé¥áâ¢ã¥â (¥¤¨­áâ¢¥­­®¥) à¥è¥­¨¥u(x; t; ") § ¤ ç¨ (1){(3), ¨ á¯à ¢¥¤«¨¢ë ­¥à ¢¥­áâ¢ u < u(x; t; ") < u ¯à¨ 06 x6 1; t> 0:�«ï ¯®áâà®¥­¨ï  á¨¬¯â®â¨ª¨ à¥è¥­¨ï ­  ¢à¥¬¥­­®¬¯à®¬¥¦ãâª¥ 06 t6 tA =A"2j ln "j (ç¨á«® A ãâ®ç­¨¬­¨¦¥) á¤¥« ¥¬ § ¬¥­ã ¯¥à¥¬¥­­ëå t = "2� . � ¤ ç (1){(3) ¯à¨¬¥â ¢¨¤ (u(x; �; ") = u(x; "2�; "))"2uxx� u� = f(u; x; "2�); 0< x < 1; � > 0; (5)u(x; 0; ") = u0(x); 0< x < 1; (6)ux(0; �; ") = ux(1; �; ") = 0; � > 0: (7)�à¨ "= 0 ¨§ (5),(6) ¯®«ãç ¥¬ § ¤ çã�~u� = f(~u; x; 0); � > 0; ~u(x; 0) = u0(x); (8)¢ ª®â®àãî x ¢å®¤¨â ª ª ¯ à ¬¥âà.�§ ãá«®¢¨© (A1) ¨ (A2) á«¥¤ã¥â, çâ® ¤«ï «î¡®£®x 2 [0; 1] à¥è¥­¨¥ ~u(x; �) § ¤ ç¨ (8) ï¢«ï¥âáï ¬®­®-â®­­®© äã­ªæ¨¥© � , ¯à¨ç¥¬lim�!1 ~u(x; �) =('1(x; 0) ¯à¨ 06 x < x0;'2(x; 0) ¯à¨ x0 < x6 1; (9)~u(x0; �) = '0(x0; 0) ¯à¨ � > 0:�®§ì¬¥¬ «î¡®¥ ¯®«®¦¨â¥«ì­®¥ ç¨á«® � , áâ®«ì¬ «®¥, çâ® � <min(x0; 1� x0): (10)�®£¤  ¢ á¨«ã (9) ¤«ï «î¡®£® ç¨á«  � > 0 ­ ©¤¥âáïâ ª®¥ �� = ��(�) , çâ® ¡ã¤ãâ ¢ë¯®«­¥­ë ­¥à ¢¥­áâ¢ j~u(x; �)� '1(x; 0)j 6 � ¯à¨ 06 x6 x0 � �; � > ��;j~u(x; �)� '2(x; 0)j 6 � ¯à¨ x0 + � 6 x6 1; � > ��:(11)�¢¥¤¥¬ ®¡®§­ ç¥­¨¥min� min06x61 fu('1(x; 0); x; 0);min06x61 fu('2(x; 0); x; 0)� = 2m: (12)�§ ãá«®¢¨ï (A1) á«¥¤ã¥â, çâ® m > 0 . �®íâ®¬ãáãé¥áâ¢ã¥â ç¨á«® �0 > 0 â ª®¥, çâ® ¤«ï «î¡®£®x 2 [0; 1] ¢ë¯®«­¥­® ­¥à ¢¥­áâ¢®fu(u; x; 0) >m¯à¨ ju� '1(x; 0)j 6 �0 ¨ ju�'2(x; 0)j 6 �0: (13)�âáî¤  á«¥¤ã¥â, çâ® ¯à¥¤¥«ì­ë© ¯¥à¥å®¤ (9) ¨¬¥¥âíªá¯®­¥­æ¨ «ì­ë© å à ªâ¥à. �®«¥¥ â®ç­®, á¯à ¢¥¤-«¨¢ 

�¥¬¬  1. �ãáâì m ¨ �0 | ç¨á« , ®¯à¥¤¥«¥­-­ë¥ ¢ (12) ¨ (13). �®£¤  ¤«ï «î¡®£® ¯®«®¦¨â¥«ì-­®£® � > 0, ã¤®¢«¥â¢®àïîé¥£® (10), áãé¥áâ¢ã¥ââ ª®¥ �� > 0, çâ®j~u(x; �)� '1(x; 0)j 6 �0 expf�m(� � ��)g¯à¨ 06 x6 x0 � �; � > ��; (14)j~u(x; �)� '2(x; 0)j 6 �0 expf�m(� � ��)g¯à¨ x0 + � 6 x6 1; � > ��: (15)�®ª   §   â ¥ « ì á â ¢ ®. �«ï «î¡®£® � > 0 ¢®§ì¬¥¬�� = ��(�0) , ¤«ï ª®â®à®£® ¢ë¯®«­¥­ë ­¥à ¢¥­áâ¢  (11)¯à¨ � = �0 , ¨ ¯à¥¤áâ ¢¨¬ ¯à ¢ãî ç áâì ãà ¢­¥­¨ï (8)¯à¨ 06 x6 x0 � � ¢ ¢¨¤¥f(~u(x; �)x; 0) == f('1(x; 0); x; 0) + f�u (~u(x; �)�'1(x; 0)) == f�u(~u(x; �)�'1(x; 0));£¤¥ f�u ®¡®§­ ç ¥â ¯à®¨§¢®¤­ãî, ¢§ïâãî ¢ ¯à®¬¥¦ã-â®ç­®© â®çª¥,   á ¬® ãà ¢­¥­¨¥ (8) § ¯¨è¥¬ ¢ ¢¨¤¥@@� (~u(x; �)�'1(x; 0)) =�f�u (~u(x; �)�'1(x; 0)) :(16)� á¨«ã (11) ¨ (13) j~u(x; �) � '1(x; 0)j 6 �0 , f�u > m¯à¨ 0 6 x 6 x0 � � , � > �� . �âáî¤  ¨ ¨§ (16)­¥¯®áà¥¤áâ¢¥­­® á«¥¤ã¥â ®æ¥­ª  (14). �æ¥­ª  (15)¤®ª §ë¢ ¥âáï â ª¨¬ ¦¥ ®¡à §®¬. �¥¬¬  1 ¤®ª § ­ .� ¤ «ì­¥©è¥¬ ­ ¬ ¯®­ ¤®¡ïâáï ®æ¥­ª¨ ¯à®¨§¢®¤-­ëå à¥è¥­¨ï ~u(x; �) § ¤ ç¨ (8). �¢¥¤¥¬ ®¡®§­ ç¥­¨¥~fu(x; �) = fu(~u(x; �); x; 0) . � ª ª ª u < ~u(x; �) < u¯à¨ 0 6 x 6 1 , � > 0 ¨ fu(u; x; 0) | ®£à ­¨ç¥­­ ïäã­ªæ¨ï ¯à¨ u 6 u 6 u , 0 6 x 6 1 , â® áãé¥áâ¢ã¥ââ ª®¥ ç¨á«® p > 0 , çâ®� ~fu(x; �)6 p ¯à¨ 06 x6 1; � > 0: (17)�à®¤¨ää¥à¥­æ¨à®¢ ¢ â¥¯¥àì (8) ¯® x , ¯®«ãç¨¬«¨­¥©­®¥ ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ ®â­®á¨â¥«ì-­® ~ux(x; �) , ®âªã¤  ­  ®á­®¢¥ (17) áà §ã ¦¥ ¯®«ãç -¥âáï ®æ¥­ª j~ux(x; �)j 6 c expfp�g; 06 x6 1; � > 0; (18)£¤¥ ¡ãª¢®© c §¤¥áì ¨ ¤ «¥¥ ®¡®§­ ç ¥âáï ¯®¤å®¤ïé¥¥¯®«®¦¨â¥«ì­®¥ ç¨á«®, ­¥ § ¢¨áïé¥¥ ®â " . �­ «®£¨ç-­ë¬ ®¡à §®¬ ¯®á«¥ ¤¢ãªà â­®£® ¤¨ää¥à¥­æ¨à®¢ ­¨ï(8) ¯® x ¯®«ãç ¥¬ ®æ¥­ªã ¤«ï ~uxx(x; �) :j~uxx(x; �)j6 c expf2p�g; 06 x6 1; � > 0; (19)�æ¥­ª  (19) ­ ¬ ¯®­ ¤®¡¨âáï ¯à¨ ¤®ª § â¥«ìáâ¢¥á«¥¤ãîé¥© «¥¬¬ë.� ¥¬¬   2. �ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï (A1),(A2) ¨ ¯ãáâì A | «î¡®¥ ç¨á«® ¨§ ¨­â¥à¢ « (0; 1=p), £¤¥ p ®¯à¥¤¥«¥­® ­¥à ¢¥­áâ¢®¬ (17). �®£-



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2005. ò1 11¤  ¤«ï à¥è¥­¨ï u(x; �; ") § ¤ ç¨ (5){(7) ¨¬¥¥â¬¥áâ® ¯à¥¤áâ ¢«¥­¨¥u(x; �; ") = ~u(x; �) +O("1�pA);06 x6 1; 06 � 6 �A =Aj ln "j: (20)�®ª   §   â ¥ « ì á â ¢ ®. �¢¥¤¥¬ äã­ªæ¨îU(x; �; ") = ~u(x; �) +R(x; �; ");£¤¥ R(x; �; ") = "h~ux(0; �)�(x) expn�x"o�� ~ux(1; �)�(1� x) expn�1� x" oi; (21)�(x) | áà¥§ îé ï äã­ªæ¨ï, à ¢­ ï ¥¤¨­¨æ¥ ¯à¨0 6 x 6 � ¨ ­ã«î ¯à¨ 2� 6 x 6 1 , � | áª®«ì ã£®¤­®¬ «®¥ ä¨ªá¨à®¢ ­­®¥ (­¥ § ¢¨áïé¥¥ ®â ") ç¨á«®.�á¯®«ì§ãï ®æ¥­ªã (19), ­¥âàã¤­® ¯à®¢¥à¨âì, çâ®L"U � "2Uxx�Ut � f(U; x; "2�) =O("p� )¯à¨ 06 x6 1; 06 � 6 �A:�à®¬¥ â®£®, Ux(0; �; ") = Ux(1; �; ") = 0; U(x; 0; ") == u0(x) .�¤¥« ¥¬ â¥¯¥àì ¢ § ¤ ç¥ (5){(7) § ¬¥­ã ¯¥à¥¬¥­-­ëå:u(x; �; ") = U(x; �; ") +w(x; �; ") expfp�g: (22)�®£¤  ¤«ï w(x; �; ") ¯®«ãç¨¬ § ¤ çã"2wxx�w� � (p+ h(x; �; "))w == expf�p�gL"U =O(");0< x < 1; 0< � 6 �A;wx(0; �; ") =wx(1; �; ") = 0; w(x; 0; ") = 0; (23)
£¤¥ h(x; �; ") = 1R0 fu(U + sw expfp�g; x; "2�) ds >�p .� ª ª ª ª®íää¨æ¨¥­â p + h(x; �; ") ¢ ãà ¢­¥-­¨¨ (23) ¯®«®¦¨â¥«¥­, ¢ á¨«ã ¯à¨­æ¨¯  ¬ ªá¨¬ã¬ ¨¬¥¥¬:w(x; �; ") =O(") ¯à¨ 06 x6 1; 06 � 6 �A;¨, á«¥¤®¢ â¥«ì­®, ¨§ (22) ¯®«ãç ¥¬u(x; �; ") = U(x; �) +O(") expfp�g== U(x; �; ") +O("1�pA);06 x6 1; 06 � 6 �A("): (24)� ¯®áª®«ìªã ¨§ (18) ¨ (21) á«¥¤ã¥â ®æ¥­ª R(x; �; ") =O(" expfp�g) =O("1�pA);â®U(x; �; ") = ~u(x; �) +R(x; �; ") = ~u(x; �) +O("1�pA)¨ à ¢¥­áâ¢® (24) ¯¥à¥å®¤¨â ¢ (20). �¥¬¬  2 ¤®ª § ­ .

�§ «¥¬¬ 1 ¨ 2 ¢ëâ¥ª ¥â á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥® ä®à¬¨à®¢ ­¨¨¨ ª®­âà áâ­®© áâàãªâãàë.� ¥ ® à ¥¬   1. �ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï (A1);(A2) ¨ ¯ãáâì m ¨ p | ç¨á«  ¨§ (13) ¨ (17),  � | «î¡®¥ ç¨á«®, ã¤®¢«¥â¢®àïîé¥¥ ­¥à ¢¥­áâ-¢ã (10). �®«®¦¨¬ A = 1p+m ; r = mp+m . �®£¤  ¯à¨¤®áâ â®ç­® ¬ «ëå " ¤«ï à¥è¥­¨ï u(x; t; ") § ¤ ç¨(1){(3) ¢ ¬®¬¥­â ¢à¥¬¥­¨ t = tA(") = A"2j ln "já¯à ¢¥¤«¨¢ë ¯à¥¤áâ ¢«¥­¨ïu(x; tA("); ") = '1(x; 0) +O("r) ¯à¨ 06 x6 x0 � �;u(x; tA("); ") = '2(x; 0) +O("r) ¯à¨ x0 + � 6 x6 1:(25)�®ª   §   â ¥ « ì á â ¢ ®. � á¨«ã «¥¬¬ë 2u(x; tA("); ") = u(x; �A("); ") == ~u(x; �A) +O("1�pA) = ~u(x; �A) +O("r);  ¢ á¨«ã �¥¬¬ë 1j~u(x; �A)�'1(x; 0)j 66 �0 expf�m(�A � ��)g=O("mA) =O("r)¯à¨ 06 x6 x� �:�®íâ®¬ãu(x; tA("); ") = '1(x; 0) +O("r) ¯à¨ 06 x6 x0 � �:�­ «®£¨ç­® ¤®ª §ë¢ ¥âáï ¢â®à®¥ à ¢¥­áâ¢® ¢ (25).�¥®à¥¬ 1 ¤®ª § ­ .� ¢¥­áâ¢  (25) ¯®ª §ë¢ îâ, çâ® ¢ ¬®¬¥­â ¢à¥¬¥­¨tA(") =A"2j ln "j; £¤¥ A= 1p+mà¥è¥­¨¥ u(x; t; ") § ¤ ç¨ (1){(3) ¢­¥ � -®ªà¥áâ­®áâ¨â®çª¨ x0 ®â«¨ç ¥âáï ®â '1(x; 0) á«¥¢  ®â x0 ¨ ®â'2(x; 0) á¯à ¢  ®â x0 ­  ¢¥«¨ç¨­ã ¯®àï¤ª  O("r) ,â. ¥. ª íâ®¬ã ¢à¥¬¥­¨ ª®­âà áâ­ ï áâàãªâãà  á ¯¥à¥-å®¤­ë¬ á«®¥¬ ¢ ®ªà¥áâ­®áâ¨ â®çª¨ x0 áä®à¬¨à®¢ -« áì.3. �¢¨¦¥­¨¥ ¯¥à¥å®¤­®£® á«®ï ¯à¨ t > tA(")�¢¥¤¥¬ â¥¯¥àì ­®¢ë© ¬ áèâ ¡ ¢à¥¬¥­¨ t = "s ¨à áá¬®âà¨¬ ãà ¢­¥­¨¥ ( û(x; s; ") = u(x; "s; "))"2ûxx� "ûs = f(û; x; "s) (26)­  ª®­¥ç­®¬ ¨­â¥à¢ «¥ ­®¢®£® ¢à¥¬¥­¨sA(")6 s6 s;£¤¥ sA(") = tA(")" = A"j ln "j , A = 1p+m | ç¨á«®,¢¢¥¤¥­­®¥ ¢ â¥®à¥¬¥ 1. � ãà ¢­¥­¨î (26) ¤®¡ ¢¨¬­ ç «ì­®¥ ãá«®¢¨¥û(x; sA("); ") = uA(x; ") ¯à¨ 06 x6 1¨ £à ­¨ç­ë¥ ãá«®¢¨ïûx(0; s; ") = ux(1; s; ") = 0 ¯à¨ sA(")6 s6 s;



12 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2005. ò1£¤¥ uA(x; ") = u(x; tA("); ") |à¥è¥­¨¥ § ¤ ç¨ (1){(3)¢ ¬®¬¥­â ¢à¥¬¥­¨ t= tA(") (¢ íâ®â ¬®¬¥­â á¯à ¢¥¤-«¨¢ë à ¢¥­áâ¢  (25)).� «ì­¥©è¥¥ ¯®¢¥¤¥­¨¥ ¯¥à¥å®¤­®£® á«®ï á¢ï§ ­®á® §­ ª®¬ äã­ªæ¨¨I(x; t) = '2(x;t)Z'1(x;t) f(u; x; t) du: (27)(A3): �ãáâì áãé¥áâ¢ã¥â ç¨á«® x1 2 (x0; 1] , â ª®¥,çâ® I(x; 0)> 0 ¯à¨ x0 6 x6 x1:� áá¬®âà¨¬ ¤¢¥ ¢á¯®¬®£ â¥«ì­ë¥ ªà ¥¢ë¥ § ¤ ç¨­  ¯®«ã¯àï¬ëå:d2Q(�)d�2 + vdQ(�)d� = f('1(x; 0) +Q(�); x; 0); � < 0;Q(�)(0) = '0(x; 0)�'1(x; 0); Q(�)(�1) = 0; (28)d2Q(+)d�2 + vdQ(+)d� = f('2(x; 0) +Q(+); x; 0); � > 0;Q(+)(0) = '0(x; 0)�'2(x; 0); Q(+)(+1) = 0; (29)£¤¥ v ¨ x | ¯ à ¬¥âàë.� [7] ¤®ª § ­®, çâ® ¯à¨ ãá«®¢¨¨ (A3) ¤«ï «î-¡®£® x 2 [x0; x1] ¨ ¤«ï «î¡®£® v ¨§ ­¥ª®â®à®£®¨­â¥à¢ «  ªà ¥¢ë¥ § ¤ ç¨ (28) ¨ (29) ¨¬¥îâ à¥-è¥­¨ï Q(�)(�; v; x) ¨ Q(+)(�; v; x) , ã¤®¢«¥â¢®àïî-é¨¥ ­¥à ¢¥­áâ¢ ¬ jQ(�)(�; v; x)j 6 c expf�kj�jg , £¤¥k | ­¥ª®â®à®¥ ¯®«®¦¨â¥«ì­®¥ ç¨á«®, ¨ ¤«ï ª ¦-¤®£® x 2 [x0; x1] áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­®¥ §­ ç¥­¨¥v(v = v0(x)) , â ª®¥, çâ®dQ(�)d� (0; v0(x); x) = dQ(+)d� (0; v0(x); x):� á¨«ã íâ®£® à ¢¥­áâ¢  äã­ªæ¨ï~Q(�; v0(x); x) =8>>>>><>>>>>:Q(�)(�; v0(x); x) +'1(x; 0);�6 0; x0 6 x6 x1;Q(+)(�; v0(x); x) +'2(x; 0);�> 0; x0 6 x6 x1;ï¢«ï¥âáï £« ¤ª®© ¢ ®¡« áâ¨ f�1 < � < +1;x0 6 x 6 x1g . �ã­ªæ¨ï v0(x) ã¤®¢«¥â¢®àï¥â á®®â-­®è¥­¨î (á¬. [7])v0(x) = I(x; 0)+1R�1 �@ ~Q@� (�; v0(x); x)�2 d�; (30)ª®â®à®¥ ¬®¦­® à á¬ âà¨¢ âì ª ª ãà ¢­¥­¨¥ ¤«ï­ å®¦¤¥­¨ï v0(x) .�ã¤¥¬ áç¨â âì, çâ® äã­ªæ¨ï v0(x) ®¯à¥¤¥«¥­ , ¨à áá¬®âà¨¬ ãà ¢­¥­¨¥dxds = v0(x); s> sA(") (31)

á ­ ç «ì­ë¬ ãá«®¢¨¥¬x(sA(")) = x0: (32)�§ ãá«®¢¨ï (A3) ¨ ¢ëà ¦¥­¨ï (30) á«¥¤ã¥â,çâ® v0(x) > 0 ¯à¨ x0 6 x 6 x1 . �®íâ®¬ã à¥è¥­¨¥x = x(s) § ¤ ç¨ (31), (32) áãé¥áâ¢ã¥â ¨ ï¢«ï¥âáï¬®­®â®­­® ¢®§à áâ îé¥© äã­ªæ¨¥© s ¯® ªà ©­¥©¬¥à¥ ¢ ¨­â¥à¢ «¥ sA(")6 s6 s1 , £¤¥ s1 ®¯à¥¤¥«ï¥âáïà ¢¥­áâ¢®¬ x(s1) = x1 .�ã­ªæ¨ï x = x(s) ®¯¨áë¢ ¥â ¤¢¨¦¥­¨¥ äà®­â ¯¥à¥å®¤­®£® á«®ï ­  ¨­â¥à¢ «¥ sA(") 6 s6 s1 . �¡®-á­®¢ ­¨¥ íâ®£® ¯à®¢®¤¨âáï á ¯®¬®éìî  á¨¬¯â®â¨-ç¥áª®£® ¬¥â®¤  ¤¨ää¥à¥­æ¨ «ì­ëå ­¥à ¢¥­áâ¢, à §-«¨ç­ë¥  á¯¥ªâë ¯à¨¬¥­¥­¨ï ª®â®à®£® ¬®¦­® ­ ©â¨¢ [2]. �â®â ¬¥â®¤ ¯®«®¦¥­ ¢ ®á­®¢ã ¨áá«¥¤®¢ ­¨ï¤ «ì­¥©è¥£® ¯®¢¥¤¥­¨ï äà®­â . �á¯®«ì§ãï à¥§ã«ìâ -âë à ¡®âë [5], ¬®¦­® à áá¬®âà¥âì àï¤ § ¤ ç ® ¢ëå®¤¥äà®­â  à¥è¥­¨ï § ¤ ç¨ (1){(3) ­  áâ æ¨®­ à­ë¥à¥¦¨¬ë, ¢ ç áâ­®áâ¨ ® ¢ëå®¤¥ ­  ¯¥à¨®¤¨ç¥áª¨©à¥¦¨¬. �««îáâà æ¨¨ íâ®£® ¨ ¯®á¢ïé¥­ § ª«îç¨-â¥«ì­ë© à §¤¥« áâ âì¨.4. �®§¬®¦­ë¥ áæ¥­ à¨¨ ¯®¢¥¤¥­¨ï¯¥à¥å®¤­®£® á«®ï ¯à¨ ¡®«ìè¨å ¢à¥¬¥­ å ) �ãáâì f(u; x; t) ï¢«ï¥âáï T -¯¥à¨®¤¨ç¥áª®© ¯®¢à¥¬¥­¨ äã­ªæ¨¥©. � áá¬®âà¨¬ ãà ¢­¥­¨¥ (1) á £à -­¨ç­ë¬¨ ãá«®¢¨ï¬¨ (3), § ¬¥­¨¢ ­ ç «ì­®¥ ãá«®¢¨¥ãá«®¢¨¥¬ ¯¥à¨®¤¨ç­®áâ¨u(x; t) = u(x; t+ T ): (33)� à ¡®â¥ [4] ¯®ª § ­®, çâ® ¯à¨ ¢ë¯®«­¥­¨¨ ãá«®¢¨ï(A1) § ¤ ç  (1), (3), (33) ¨¬¥¥â ¤¢   á¨¬¯â®â¨ç¥á-ª¨ ãáâ®©ç¨¢ëå T -¯¥à¨®¤¨ç¥áª¨å à¥è¥­¨ï, ®¤­® ¨§ª®â®àëå u1(x; t; ") ¯à¨ ¬ «ëå " ¡«¨§ª® ª '1(x; t) ,  ¤àã£®¥ u2(x; t; ") | ª '2(x; t) . �ãé¥áâ¢®¢ ­¨¥T -¯¥à¨®¤¨ç¥ª®£® à¥è¥­¨ï á ¢­ãâà¥­­¨¬ ¯¥à¥å®¤­ë¬á«®¥¬ á¢ï§ ­® á® á«¥¤ãîé¨¬ ãá«®¢¨¥¬.(A4): �à ¢­¥­¨¥ I(x; t) = 0 , £¤¥ I(x; t) | äã­ª-æ¨ï, ¢¢¥¤¥­­ ï á®®â­®è¥­¨¥¬ (27), ¨¬¥¥â ¥¤¨­áâ-¢¥­­®¥ T -¯¥à¨®¤¨ç¥áª®¥ à¥è¥­¨¥ x= x0(t) , ¯à¨ç¥¬0< x0(t)< 1 ¨ Ix(x0(t); t)< 0 ¯à¨ ¢á¥å t .� íâ®¬ á«ãç ¥ áãé¥áâ¢ã¥â T -¯¥à¨®¤¨ç¥áª®¥ á¨¬¯â®â¨ç¥áª¨ ãáâ®©ç¨¢®¥ à¥è¥­¨¥ u3(x; t; ") á¢­ãâà¥­­¨¬ ¯¥à¥å®¤­ë¬ á«®¥¬, ã¤®¢«¥â¢®àïîé¥¥¯à¥¤¥«ì­®¬ã á®®â­®è¥­¨î.lim"!0u(x; t; ") =8<:'1(x; t) ¯à¨ 06 x < x0(t);'2(x; t) ¯à¨ x0(t)< x6 1:�ëå®¤ à¥è¥­¨ï u(x; t; ") ­ ç «ì­®-ªà ¥¢®© § -¤ ç¨ (1){(3) ­  ®¤¨­ ¨§ ¯¥à¨®¤¨ç¥áª¨å à¥¦¨¬®¢ui(x; t; ") (i = 1; 2; 3) á¢ï§ ­ á ãá«®¢¨¥¬ (A3) «¨-¡® (A4) .�ãáâì ãá«®¢¨¥ (A3) (I(x; 0) > 0) ¢ë¯®«­ï¥âáï ¯à¨¢á¥å x 2 [0; 1] . � íâ®¬ á«ãç ¥ ¢­ãâà¥­­¨© á«®©, áä®à-¬¨à®¢ ¢è¨©áï ¢¡«¨§¨ â®çª¨ x0 , §  ¢à¥¬ï ¯®àï¤ª  "¯à¨¡«¨¦ ¥âáï ª ¯à ¢®© £à ­¨æ¥, £¤¥ ®­ à §àãè ¥âáï,



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2005. ò1 13  à¥è¥­¨¥ u(x; t; ") ®áâ ¥âáï ¢ ¤ «ì­¥©è¥¬ ¢¡«¨§¨T -¯¥à¨®¤¨ç¥áª®£® à¥è¥­¨ï u1(x; t; ") . �®«¥¥ â®ç­®,á¯à ¢¥¤«¨¢® á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥.� ¥ ® à ¥¬   2 . �ãáâì ¢ë¯®«­¥­ë ãá«®¢¨ï(A1){(A3) . �®£¤  ¯à¨ ¤®áâ â®ç­® ¬ «ëå " áã-é¥áâ¢ã¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ u(x; t; ") ­ ç «ì-­®-ªà ¥¢®© § ¤ ç¨ (1){(3), â ª®¥, çâ®limt!1[u(x; t; ")� u1(x; t; ")] = 0: (34)�á«¨ I(x; 0) < 0 ¯à¨ x 2 [0; 1], â® ¢ à ¢¥­áâ¢¥ (34)u1(x; t; ") ­ã¦­® § ¬¥­¨âì ­  u2(x; t; ") .�á«¨ ¢ë¯®«­¥­ë ãá«®¢¨ï (A1); (A2) ¨ (A4) , â®áä®à¬¨à®¢ ¢è¨©áï ¢ ®ªà¥áâ­®áâ¨ â®çª¨ x0 äà®­â¡ëáâà® (§  ¢à¥¬ï ¯®àï¤ª  ") ¯à¨¡«¨§¨âáï ª äà®­-âã ¯¥à¥å®¤­®£® á«®ï à¥è¥­¨ï u3(x; t; ") , «®ª «¨§®-¢ ­­®¬ã ¢¡«¨§¨ ¯¥à¨®¤¨ç¥áª¨ ¤¢¨¦ãé¥©áï â®çª¨x = x0(t) , ¨ ¢ ¤ «ì­¥©è¥¬ ¡ã¤¥â ®áâ ¢ âìáï ¢¡«¨§¨­¥£®.¡) �á«¨ ¯à ¢ ï ç áâì f ãà ¢­¥­¨ï (1) ­¥ § ¢¨á¨â®â ¢à¥¬¥­¨, â. ¥. f = f(u; x) , â® ¯à¨ ¢ë¯®«­¥­¨¨ãá«®¢¨© (A1); (A2) ¨ (A4) , ¢ ª®â®à®¬ I(x; t) � I(x) ,áãé¥áâ¢ã¥â áâ æ¨®­ à­®¥ à¥è¥­¨¥ us(x; ") § ¤ ç¨(1), (3) á ¢­ãâà¥­­¨¬ ¯¥à¥å®¤­ë¬ á«®¥¬, «®ª «¨§®-¢ ­­ë¬ ¢¡«¨§¨ â®çª¨ x0 , £¤¥ x0 | ª®à¥­ì ãà ¢-­¥­¨ï I(x) = 0 . �ä®à¬¨à®¢ ¢è¨©áï ¢ ®ªà¥áâ­®áâ¨â®çª¨ x0 äà®­â ¢­ãâà¥­­¥£® ¯¥à¥å®¤­®£® á«®ï à¥-è¥­¨ï u(x; t; ") § ¤ ç¨ (1){(3) ¯à¨¡«¨§¨âáï §  ¢à¥¬ï

¯®àï¤ª  " ª äà®­âã ¯¥à¥å®¤­®£® á«®ï áâ æ¨®­ à­®£®à¥è¥­¨ï us(x; ") , ¨ íâ® áâ æ¨®­ à­®¥ à¥è¥­¨¥ ¡ã¤¥â¯à¥¤¥«®¬ ¯à¨ t!1 à¥è¥­¨ï u(x; t; ") [6].� ¡®â  ¢ë¯®«­¥­  ¯à¨ ç áâ¨ç­®© ä¨­ ­á®¢®© ¯®¤-¤¥à¦ª¥ ���� (£à ­â 04{01{00710) ¨ ����{���(£à ­â 03{01{04001).�¨â¥à âãà 1. �ãâã§®¢ �.�., � á¨«ì¥¢  �.�., �¥ä¥¤®¢ �.�. // �¢â®¬ â¨-ª  ¨ â¥«¥¬¥å ­¨ª . 1997. ò7. C. 4.2. �ãâã§®¢ �.�., � á¨«ì¥¢  �.�., �¥ä¥¤®¢ �.�. // �ã­¤ ¬¥­-â «ì­ ï ¨ ¯à¨ª« ¤­ ï ¬ â¥¬ â¨ª . 1998.4, ò3. C. 799.3. �ãâã§®¢ �.�., � á¨«ì¥¢  �.�., �¥ä¥¤®¢ �.�. // �®¬®­®á®¢-áª¨¥ çâ¥­¨ï. �¡®à­¨ª à áè¨à¥­­ëå â¥§¨á®¢ ¤®ª« ¤®¢. �¨§.ä ª. ���, 2003. C. 33.4. �¥ä¥¤®¢ �.�. // �¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï. 2000. 36,ò2. C. 262.5. Nefedov N.N., Radzinus M., Schneider K.R., Vasil'eva A.B.// J. Comp. Math. Math. Phys. 2005. 45. ò1.6. �ãâã§®¢ �.�., �¥¤¥«ìª® �.�. // � â¥¬. á¡®à­¨ª. 2001. 192,ò5. C. 13.7. Fife P.C., Hsio L. // Nonlinear Anal. Theory Methods Appl.1988. 12, ò1. P. 19. �®áâã¯¨«  ¢ p¥¤ ªæ¨î03.11.04


