
ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 4. �. 64 { 71��� 537.84 �������� ����� � ��������������� �����, ������������������ ���������������� ������. �. �����, �. �. �������� àìª®¢áª¨© ­ æ¨®­ «ì­ë© ã­¨¢¥àá¨â¥â�®«ãç¥­® 15.06.2000�®«ãç¥­  ¯®«­ ï á¨áâ¥¬  ãà ¢­¥­¨©, ®¯¨áë¢ îé¨å à á¯à®áâà ­¥¨¥ ¬ «ëå ¢®§¬ãé¥­¨© ¢ ¯®ª®ïé¥©áï áà¥¤¥ ¯¥à¥-¬¥­­®© ¬ ááë, ­ å®¤ïé¥©áï ¢ â¥à¬®¤¨­ ¬¨ç¥áª¨ ­¥à ¢­®¢¥á­®¬ á®áâ®ï­¨¨ (¨­â¥­á¨¢­®áâì ®¤­®à®¤­ëå ¨áâ®ç­¨ª®¢¬ ááë § ¢¨á¨â ®â ¢à¥¬¥­¨) ¨ ¢§ ¨¬®¤¥©áâ¢ãîé¥© á í«¥ªâà®¬ £­¨â­ë¬ ¯®«¥¬. �à¨ § ¢¨á¨¬®áâ¨ ­ ¬ £­¨ç¥­­®áâ¨áà¥¤ë ®â ¯®«ï á®áâ®ï­¨¥ áà¥¤ë á ­¥¯®¤¢¨¦­ë¬¨ ¨áâ®ç­¨ª ¬¨ ¬ ááë ­¥ãáâ®©ç¨¢® ¢ ¯®¯¥à¥ç­®¬ ¯®«¥. � ©¤¥­® ¢ª« áá¥ ¬®­®â®­­ëå äã­ªæ¨© â ª®¥ à á¯à¥¤¥«¥­¨¥ ¨áâ®ç­¨ª®¢ ¬ ááë, ¯à¨ ª®â®à®¬ ¢ ¯à®¤®«ì­®¬ ¯®«¥ ¯®«¨âà®¯­ë©£ § ¡ã¤¥â ãáâ®©ç¨¢ë¬.�¤¥à¦ ­  ¯®¢­  á¨áâ¥¬  ài¢­ï­ì, ïªi ®¯¨áãîâì ¯®è¨à¥­­ï ¬ «¨å §¡ãà¥­ì ã á¥à¥¤®¢¨éi §¬i­­®ù ¬ á¨, é® ¯¥à¥¡ã¢ õ¢ á¯®ª®ù, ­¥ §¡¥ài£ õ â¥à¬®¤¨­ ¬iç­®ù ài¢­®¢ £¨ (i­â¥­á¨¢­iáâì ®¤­®ài¤­¨å ¤¦¥à¥« ¬ á¨ § «¥¦¨âì ¢i¤ ç áã),   â ª®¦¢§ õ¬®¤iõ § ¥«¥ªâà®¬ £­iâ­¨¬ ¯®«¥¬. � à §i § «¥¦­®áâi ­ ¬ £­iç¥­®áâi á¥à¥¤®¢¨é  ¢i¤ ¯®«ï áâ ­ á¥à¥¤®¢¨é  §­¥àãå®¬¨¬¨ ¤¦¥à¥« ¬¨ ¬ á¨ ¢âà ç õ áâ÷©ª÷áâì ã ¯®¯¥à¥ç­®¬ã ¯®«i. �­ ©¤¥­® ã ª« ái ¬®­®â®­­¨å äã­ªæi© â ª¨©à®§¯®¤i« ¤¦¥à¥« ¬ á¨, ã à §i ïª®£® ã ¯®§¤®¢¦­ì®¬ã ¯®«i ¯®«iâà®¯­¨© £ § ¡ã¤¥ áâ÷©ª¨¬.The complete system of equations describing the propagation of small perturbations in the variable mass medium beingin rest, not keeping a thermodynamic equilibrium (the mass sources intesity depends on time), and interacting withelectromagnetic �eld. In the case when magnetization of medium depends on the �eld the medium with motionless masssources loses the stability in transversal �eld. It is found such the mass sources distribution in class of monotonousfunctions, for which in longitudinal �eld a polytropic gas will be stable.��������� à ¡®â¥ [1] ¨áá«¥¤®¢ ­® à á¯à®áâà ­¥­¨¥ §¢ã-ª®¢ëå ¢®«­ ¯® ¯®ª®ïé¥©áï ­¥¢ï§ª®© á¦¨¬ ¥¬®©áà¥¤¥ á ­¥¯à¥àë¢­® à á¯à¥¤¥«¥­­ë¬¨ ¨áâ®ç­¨ª -¬¨ ¬ ááë, ­ å®¤ïé¥©áï ¢ ­¥à ¢­®¢¥á­®¬ á®áâ®ï-­¨¨. � [2] ®¡áã¦¤ îâáï ¯«®áª¨¥ §¢ãª®¢ë¥ ¢®«-­ë ¢ ¨¤¥ «ì­®© ­¥­ ¬ £­¨ç¨¢ îé¥©áï áà¥¤¥ ¯¥-à¥¬¥­­®© ¬ ááë, á®åà ­ïîé¥© â¥à¬®¤¨­ ¬¨ç¥-áª®¥ ¨ ¬¥å ­¨ç¥áª®¥ à ¢­®¢¥á¨¥. � ¤ ­­®© áâ âì¥à áá¬ âà¨¢ ¥âáï à á¯à®áâà ­¥­¨¥ ¯«®áª¨å §¢ãª®-¢ëå ¢®«­ ¯® ­ ¬ £­¨ç¨¢ îé¥©áï áà¥¤¥ ¯¥à¥¬¥­-­®© ¬ ááë, ­ å®¤ïé¥©áï ¢ â¥à¬®¤¨­ ¬¨ç¥áª¨ ­¥-à ¢­®¢¥á­®¬ á®áâ®ï­¨¨.�â  § ¤ ç  ¨¬¥¥â ®â­®è¥­¨¥ ª ¢®¯à®áã ãáâ®©-ç¨¢®áâ¨  £à¥£ â­®£® á®áâ®ï­¨ï ¯¥à¥¬¥­­®© ¬ á-áë, ¨¡® ¥á«¨  ¬¯«¨âã¤  ¬ «ëå ¢®§¬ãé¥­¨© ¢ áà¥-¤¥ ¢®§à áâ ¥â á â¥ç¥­¨¥¬ ¢à¥¬¥­¨, â® á®áâ®ï-­¨¥ áà¥¤ë ­¥ãáâ®©ç¨¢®, ¨ ®­  áãé¥áâ¢®¢ âì ¢ â -ª®¬  £à¥£ â­®¬ á®áâ®ï­¨¨ ­¥ ¬®¦¥â. � áá¬ -âà¨¢ ¥¬ ï ¬ â¥¬ â¨ç¥áª ï ¬®¤¥«ì ¬®¦¥â ­ ©â¨¯à¨«®¦¥­¨¥ ¯à¨ ¨§ãç¥­¨¨ ¤¢¨¦¥­¨ï ¬­®£®ª®¬¯®-­¥­â­ëå áà¥¤. �à¨ ®¯à¥¤¥«¥­­®¬ å®¤¥ à¥ ªæ¨¨¢ à¥§ã«ìâ â¥ ¢®§­¨ª­®¢¥­¨ï ¤®¯®«­¨â¥«ì­®© ¬ á-áë ª ª®©-«¨¡® ª®¬¯®­¥­âë ¤¢¨¦¥­¨¥ áà¥¤ë ¬®¦¥â¯®â¥àïâì ãáâ®©ç¨¢®áâì. �à¨ íâ®¬ ®ª §ë¢ ¥âáï,çâ® ­  ãáâ®©ç¨¢®áâì áãé¥áâ¢¥­­® ¢«¨ï¥â ­ «¨ç¨¥í«¥ªâà®¬ £­¨â­®£® ¯®«ï. �à®¬¥ â®£®, ®­  ¯à¥¤-

áâ ¢«ï¥â ¨ á ¬®áâ®ïâ¥«ì­ë© ¨­â¥à¥á, ¯®áª®«ìªã¢ ¤ ­­®© ¯®áâ ­®¢ª¥ ¨§ãç ¥âáï à á¯à®áâà ­¥­¨¥§¢ãª®¢ëå ¢®«­ ¯® â¥à¬®¤¨­ ¬¨ç¥áª¨ ­¥à ¢­®¢¥á-­®¬ã á®áâ®ï­¨î, ª®£¤ , â¥¬ ­¥ ¬¥­¥¥, áà¥¤  ­ å®-¤¨âáï ¢ á®áâ®ï­¨¨ ¬¥å ­¨ç¥áª®£® ¯®ª®ï.1. ������ ������� ������������-��� ����� �����������ãáâì ¨áå®¤­®¥ á®áâ®ï­¨¥ á¯«®è­®© ®¤­®ª®¬¯®-­¥­â­®© áà¥¤ë ¯¥à¥¬¥­­®© ¬ ááë á ®¤­®à®¤­ë¬­¥¯à¥àë¢­ë¬ à á¯à¥¤¥«¥­¨¥¬ ¨áâ®ç­¨ª®¢ (áâ®-ª®¢) ¬ ááë, ª®â®à ï ¬®¦¥â ¨§®âà®¯­® ­ ¬ £­¨ç¨-¢ âìáï, ï¢«ï¥âáï á®áâ®ï­¨¥¬ ¬¥å ­¨ç¥áª®£® ¯®ª®ï,­® ­¥ á®åà ­ïîé¨¬ â¥à¬®¤¨­ ¬¨ç¥áª®¥ à ¢­®¢¥-á¨¥ ¢á«¥¤áâ¢¨¥ ­ «¨ç¨ï ¬¥å ­¨§¬  ®¡¬¥­  ¬ áá®©á ¤àã£¨¬¨ á¨áâ¥¬ ¬¨. � ª®¥ ¨áå®¤­®¥ á®áâ®ï­¨¥å à ªâ¥à¨§ã¥âáï ¯ à ¬¥âà ¬¨~v0 = 0; S0 = 0;~B0 = const; q = q(t);�0 = �0(t) = tZ0 q(� )d� + �00;P0 = P0(�0(t); 0);T0 = T0(�0(t); 0)64 c
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ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 4. �. 64 { 71¨ §­ ç¥­¨ï¬¨ ¨å ¯à®¨§¢®¤­ëåP 0� ; P 0S ; T 0� ; T 0S ;�0H ; �0�; �0T :�¤¥áì ~v { áª®à®áâì; S { í­âà®¯¨ï; � { ¯«®â­®áâì;P { ¤ ¢«¥­¨¥; T { â¥¬¯¥à âãà ; ~B { ¢¥ªâ®à ¬ £-­¨â­®© ¨­¤ãªæ¨¨; q { ¨­â¥­á¨¢­®áâì ¨áâ®ç­¨ª®¢¬ ááë; ~
 { ¨­â¥­á¨¢­®áâì ¨áâ®ç­¨ª®¢ ¨¬¯ã«ìá .�â®¡ë ­¥ § £à®¬®¦¤ âì ä®à¬ã«ë, ¢¥àå­¨© ­ã«¥-¢®© ¨­¤¥ªá ¢ ¯®á«¥¤ãîé¨å § ¯¨áïå ¡ã¤¥¬ ®¯ãáª âì.�ç¨â ï, çâ® ~
=
0q~v, ¢ ¤ «ì­¥©è¥¬ à áá¬®âà¨¬á«ãç ¨ 
0=0 ¨ 
0=1.�áå®¤­®© ¤«ï à áá¬®âà¥­¨ï § ¤ ç¨ ® à á¯à®-áâà ­¥­¨¨ ¢®«­ ¬ «®©  ¬¯«¨âã¤ë ¢ ¨§®âà®¯­® ­ -¬ £­¨ç¨¢ îé¥©áï áà¥¤¥ ¯¥à¥¬¥­­®© ¬ ááë ï¢«ï-¥âáï á¨áâ¥¬  ãà ¢­¥­¨© ���-¯à¨¡«¨¦¥­¨ï ®á­®¢-­®© á¨áâ¥¬ë ãà ¢­¥­¨© £¨¤à®¬¥å ­¨ª¨ ­ ¬ £­¨-ç¨¢ îé¥©áï ¨ ¯®«ïà¨§ãîé¥©áï áà¥¤ë ¯¥à¥¬¥­­®©¬ ááë [2], ª®â®à ï ¨¬¥¥â ¢¨¤@�@t + div(�~v) = q;p = p(�; S);�@~v@t + �(~v � r)~v + q~v == �r(p+ 	(p)) + 1c (~j � ~B)++MrH + div�̂ + ~
;�T @Sn@t + �T (~v � rSn) + qSnT == div(�0rT ) + � ijrivj + �m4� (rot ~H)2;div~B = 0;~j = c4� rot ~H;@ ~B@t = rot(~v � ~B) � crot�~j��;Sn = S + S� = S + 1� HZ0 �@M@t ��;HdH == S + 14�� HZ0 �THdH;~B = ~H + 4� ~M(�; T;H) � �(�; T;H) ~H:
(1)

�¤¥áì ~j { ®¡ê¥¬­ ï ¯«®â­®áâì í«¥ªâà¨ç¥áª®£® â®-ª ; c { áª®à®áâì á¢¥â ; ~M { ­ ¬ £­¨ç¥­­®áâì; ~H {­ ¯àï¦¥­­®áâì ¬ £­¨â­®£® ¯®«ï; �̂ { â¥­§®à ¢ï§-ª¨å ­ ¯àï¦¥­¨©; Sn { ¯®«­ ï (á ãç¥â®¬ ¢«¨ï­¨ïí«¥ªâà®¬ £­¨â­®£® ¯®«ï) í­âà®¯¨ï; �1, �2 { ª®íä-ä¨æ¨¥­âë ¯¥à¢®© ¨ ¢â®à®© ¢ï§ª®áâ¨; �0 { ª®íä-ä¨æ¨¥­â â¥¯«®¯à®¢®¤­®áâ¨; � { ¬ £­¨â­ ï ¯à®­¨-æ ¥¬®áâì; � { ¯à®¢®¤¨¬®áâì; �m { ¬ £­¨â­ ï ¢ï§-ª®áâì; �m = c24�� ;T = T (�; S);	� � ��2 HZ0 @@��M� �T;HdH == HZ0 �M � ��@M@� �T;H�dH;~M = M (�; T;H) ~HH � �� 14� ~H;M (�; T;H) � H4� (� � 1);� ij = P ij + pgij;Pij = �pgij + �1(�; S)(rivj +rjvi)++��2 � 23�1�gijdiv~v;P̂ { â¥­§®à £¨¤à®¬¥å ­¨ç¥áª¨å ­ ¯àï¦¥­¨© ¤«ï­ìîâ®­®¢áª®© áà¥¤ë.�£à ­¨ç¨¬áï à áá¬®âà¥­¨¥¬ ¯«®áª¨å ¢®«­, ª®-£¤  ¢á¥ ¯¥à¥¬¥­­ë¥ § ¢¨áïâ â®«ìª® ®â ª®®à¤¨­ âëx ¨ ¢à¥¬¥­¨ t: � = �0(t) + �0(x; t);p = p0(t) + p0(x; t);T = T0(t) + T 0(x; t);~B = ~B0 + ~B0(x; t);S = S0(x; t);~v = ~v0(x; t):�. �. �®¦ª®, �. �. � à ¯®¢ 65



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 4. �. 64 { 71�à¨ íâ®¬ ª¢ ¤à â ¬¨ ¢®§¬ãé¥­¨© ¡ã¤¥¬ ¢áî¤ã¯à¥­¥¡à¥£ âì.�®«¥ ~H= ~B=�(�; T;H) ¢ áà¥¤¥ ¯®«ãç¨â ¢®§¬ãé¥-­¨¥ §  áç¥â ­¥®¤­®à®¤­®áâ¨ ­ ¬ £­¨ç¥­­®áâ¨, â ªçâ® ¢ à áá¬ âà¨¢ ¥¬®¬ ¯à¨¡«¨¦¥­¨¨ íâ® ¢®§¬ã-é¥­¨¥ ¡ã¤¥â «¨­¥©­®© äã­ªæ¨¥© �0, S0 ¨ ~B0:H0x = �Bx0l1l2 �0 � Bx0�TTSl2 S0���HBx0By0�B0l2 B0y � �HBx0Bz0�B0l2 B0z ;H0y = �By0l1l2 �0 � By0�TTSl2 S0++�2B0 + �H (B2x0 + B2z0)�B0l2 B0y � �HBy0Bz0�B0l2 B0z;H0z = �Bz0l1l2 �0 � Bz0�TTSl2 S0���HBy0Bz0�B0l2 B0y + �2B0 + �H (B2x0 + B2y0)�B0l2 B0z;l1 = (�� + �TT�); l2 = �2 + �HB0;¯à¨ç¥¬ ¢®§¬ãé¥­¨¥ B0x=0 ®áâ ¥âáï ¯®áâ®ï­­ë¬,çâ® á«¥¤ã¥â ¨§ ç¥â¢¥àâ®£® ¨ è¥áâ®£® ãà ¢­¥­¨©á¨áâ¥¬ë (1).�¨­¥ à¨§ æ¨ï ¨áå®¤­®© á¨áâ¥¬ë ãà ¢­¥­¨© (1)®â­®á¨â¥«ì­® ­¥¢®§¬ãé¥­­®£® á®áâ®ï­¨ï áà¥¤ë¯à¨¢®¤¨â ª á¨áâ¥¬¥ á¥¬¨ «¨­¥©­ëå ¤¨ää¥à¥­æ¨- «ì­ëå ãà ¢­¥­¨© ¤«ï ¬ «ëå ¢®§¬ãé¥­¨©:@Ui@t + xik(t)@Uk@x = dik(t)@2Uk@x2 ++bik(t)Uk + fi(x; t); i; k = 1; 2; : : :7: (2)�¤¥áì U1��0; U2�S0; U3�v0x; U4�v0y; U5�v0z;U6�B0y; U7�B0z,   ­¥­ã«¥¢ë¥ ª®¬¯®­¥­âë ¬ âà¨æxik, dik, bik ¨ ¢¥ªâ®à  fi ¥áâìf2 = � 1�0T0 @�0@t (S�T 0 + S�T0 + S�� + S�T�);b22 = � 1�0 @�0@t ;b33 = b4 = b55 = � (1� 
0)�0 @�0@t ;x13 = �0;x23 = Nf�T�0mB20 l1���Tm�(B2y0 +B2z0) � �0(S�� + S�T T�)g;

x24 = N�m�TBx0By0;x25 = N�m�TBx0Bz0;x31 = 1�0 (p� +	(�)� +	(�)T T�)++m(�� + �TT�)f�0��B20 � �(B2y0 + B2z0)g;x32 = 1�0 (p� +	(�)T TS)++mf�0��B20 � �(B2y0 + B2z0)g�TTS ;x36 = mBy0l3 � �0���;x37 = mBz0l3 � �0���;x41 = m�Bx0By0l1;x42 = m�Bx0By0Bz0�TTS ;x46 = �mBx0�B2x0 + B2z0B0 �H + �2�;x47 = m�H Bx0By0Bz0B0 ;x51 = m�Bx0Bz0l1;x52 = m�Bx0Bz0�TTS ;x56 = m�H Bx0By0Bz0B0 ;x57 = �mBx0�B2x0 + B2y0B0 �H + �2�;x63 = By0;x64 = �Bx0;x73 = Bz0;x75 = �Bx0;d21 = N��0TS�0T0 + 4��0�2m2�T�m(��++�TTS )(B2y0 + B2z0)�;d22 = N��0TS�0T0 + 4��0�2m2�T�mTS(B2y0 + B2z0)�;d26 = �N4��0�m2�T�mBy0l3;66 �. �. �®¦ª®, �. �. � à ¯®¢



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 4. �. 64 { 71d27 = �N4��0�m2�T�mBz0l3;d33 = 1�0��2 + 43�1�;d44 = d55 = �1�0 ;d61 = ��mBy0(�� + �TTS)l2 ;d62 = ��mBy0�TTSl2 ;d66 = �m��2B0 + �H(B2x0 +B2z0)�B0l2 �;d67 = ��m�HBy0Bz0�B0l2 ;d71 = ��mBz0(�� + �TTS)l2 ;d72 = ��mBz0�TTSl2 ;d76 = ��m�HBy0Bz0�B0l2 ;d77 = �m��2B0 + �H(B2x0 +B2y0)�B0l2 �:� ¯à¨¢¥¤¥­­ëå á®®â­®è¥­¨ïål3 = �2 + �HB2x0B0 ; m = 14��0�l2 ;N = 11 + TS(S�T �m�2TB20) :�à ¢­¥­¨ï (2) á®áâ ¢«ïîâ ¯®«­ãî á¨áâ¥¬ã, ®¯¨-áë¢ îéãî ¯à®æ¥áá à á¯à®áâà ­¥­¨ï ¯«®áª¨å §¢ã-ª®¢ëå ¢®«­. � ¤ «ì­¥©è¥¬ ¡ã¤¥¬ ¨§ãç âì ¬ «ë¥¢®§¬ãé¥­¨ï ¡¥§ ãç¥â  ¤¨áá¨¯ æ¨¨ (dik=0).�«ï à áá¬ âà¨¢ ¥¬®£® §¤¥áì á«ãç ï ­¥¯®¤¢¨¦-­ëå ¨áâ®ç­¨ª®¢ ¬ ááë 
0=0 ¨¬¥¥¬b22 = b33 = b44 = b55 = � 1�0 @�0@t ;@@t (�0S0) + �0x2k@Uk@x = �0f2:�®íâ®¬ã ¤«ï U3, U4, U5 á¯à ¢¥¤«¨¢® ãà ¢­¥­¨¥@@t (�0Ui) + �0xik @Uk@x = 0; i = 3; 4; 5:� ª¨¬ ®¡à §®¬, ®ª®­ç â¥«ì­® ¯®«ãç ¥¬ á¨áâ¥¬ããà ¢­¥­¨© ¢¨¤ @Ui@t + x�ik(t)@Uk@x = f�i (x; t); i; k = 1; 2; : : :7; (3)

£¤¥ U1=�0; U2=�0S0; U3=�0v0x; U4=�0v0y;U5=�0v0z ; U6=B0y ; U7=B0z,   ­¥­ã«¥¢ë¥ ª®¬-¯®­¥­âë x�ik, f�i ¡ã¤ãâx�13 = x13=�0; x�23 = x23; x�24 = x24;x�25 = x25; x�31 = �0x31; x�36 = �0x36;x�37 = �0x37; x�41 = �0x41; x�46 = �0x46;x�47 = �0x47; x�51 = �0x51; x�56 = �0x56;x�57 = �0x57; x�63 = x63=�0; x�64 = x64=�0;x�73 = x73=�0; x�75 = x75=�0; f�2 = �0f2:�®«ì§ãïáì ®¡é¨¬ ¢ëà ¦¥­¨¥¬ (2), ­¥âàã¤­® ¢ë-¯¨á âì á¨áâ¥¬ã ãà ¢­¥­¨© ¨ ¤«ï á«ãç ï 
0=1.2. ������������ ��������������������� ����� � ����������-�� ����������� ������ á¨áâ¥¬¥ (3) ª®íää¨æ¨¥­âë x�ik § ¢¨áïâ ®â ¢à¥-¬¥­¨, ¨ ¯®íâ®¬ã ®­  ¯à¥¤áâ ¢«ï¥âáï ¢¥áì¬  á«®¦-­®© ¤«ï ¨áá«¥¤®¢ ­¨ï ¢ ®¡é¥¬ á«ãç ¥. �£à ­¨-ç¨¬áï à áá¬®âà¥­¨¥¬ ¤«ï ¬ £­¨â­®© ¯à®­¨æ ¥-¬®áâ¨ á«ãç ï �=�(H), â. ¥. ¨áª«îç¨¬ ¬ £­¨-â®áâà¨ªæ¨®­­ë¥ ¨ ¬ £­¨â®ª «®à¨ç¥áª¨¥ íää¥ªâë(��=�T =0). � íâ®¬ á«ãç ¥ á¨áâ¥¬  (3) ¬®¦¥â¡ëâì § ¯¨á ­  ¢ á«¥¤ãîé¥¬ ¢¨¤¥:@�0@t + @@x (�0v0x)=0;@@t (�0S0)=0;@@t (�0v0x)+p� @S0@x +�0mBy0��2+�H B2x0B0 ���@B0y@x +�0mBz0��2+�H B2x0B0 �@B0z@x =0;@@t (�0v0y)+p� @S0@x ++�0mBx0��2+�H B2x0+B2z0B0 ���@B0y@x +�0m�H Bx0By0Bz0B0 @B0z@x =0;@B0y@t +By0 @v0x@x �Bx0 @v0y@x =0;@B0z@t +Bz0 @v0x@x �Bx0 @v0z@x =0:
(4)
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ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 4. �. 64 { 71�§ ¢â®à®£® ãà ¢­¥­¨ï íâ®© á¨áâ¥¬ë á«¥¤ã¥â�0(t)S0 = f(x);â. ¥. ­ ç «ì­ë¥ ãá«®¢¨ï ¢ë¡¨à îâáï â ª¨¬ ®¡à -§®¬, çâ® ¢áî¤ã ¢ ¤ «ì­¥©è¥¬ ¬®¦­® áç¨â âìS0�0.� á«ãç ¥ ¯®¯¥à¥ç­®£® ¯®«ï (Bx0=0) ¨§ á¨áâ¥¬ëãà ¢­¥­¨© (4) ¨¬¥¥¬@�0@t + @@x (�0v0x) = 0;@@t (�0v0x) + a2(t)@�0@x + b2@b0z@x = 0;@b0z@t = �@v0x@x = 1�0 @�0@t : (5)�¤¥áì ¢¢¥¤¥­ë ®¡®§­ ç¥­¨ïb0z � B0zBz0 ; b2 � �B204�l2 ; a2 � �@p@��0:� à ¬¥âà a2 á®®â¢¥âáâ¢ã¥â áª®à®áâ¨ à á¯à®áâà -­¥­¨ï §¢ãª  ¢ ­¥¢®§¬ãé¥­­®© áà¥¤¥,  B0y = By0Bz0B0z¯à¨ ­ã«¥¢ëå ¤«ï ­¨å ­ ç «ì­ëå ãá«®¢¨ïå, çâ® á«¥-¤ã¥â ¨§ è¥áâ®£® ¨ á¥¤ì¬®£® ãà ¢­¥­¨© á¨áâ¥¬ë (4)¨, ªà®¬¥ â®£®, ­ ç «ì­ë¥ ãá«®¢¨ï ¢ë¡à ­ë â ª,çâ® v0y�v0z�0 (íâ® á«¥¤ã¥â ¨§ ç¥â¢¥àâ®£® ¨ ¯ïâ®-£® ãà ¢­¥­¨© á¨áâ¥¬ë (4) ¯à¨ Bx0=0).�«ï ¯®«¨âà®¯­®£® £ §  (p=c��) ¨¬¥¥¬ ¤«ï ¨á-å®¤­®£® ­¥¢®§¬ãé¥­­®£® á®áâ®ï­¨ï p0(t)=c��0 (t).�à¨ íâ®¬ ¬®¦­® ¯à¥¤áâ ¢¨âìa2(t) � �@p@��0 = c����10 (t) = a20��0(t)�00 ���1;£¤¥ a(0)�a0; �0��00. � ª¨¬ ®¡à §®¬, ¤«ï ¯®«¨-âà®¯­®£® £ §  ¨¬¥¥¬:q(t) = @�0@t = 2� � 1�0(t)a0(t)a(t) :�áá«¥¤ã¥¬ á¨áâ¥¬ã ãà ¢­¥­¨© (5) á ¯®¬®éìî¯à¨¥¬ , ¨á¯®«ì§®¢ ­­®£® ¢ [1]. �ã¤¥¬ ¨áª âì ¥¥ç áâ­®¥ à¥è¥­¨¥ ¢ ¢¨¤¥U 0(x; t) = �(t)w(x; t);£¤¥ w(x; t) ã¤®¢«¥â¢®àï¥â ãà ¢­¥­¨î@2w@t2 � a2(t)@2w@x2 � a0a @w@t = 0; (6)

â ª çâ®w(x; t) = f1�x+ tZ0 a(� )d��+ f2�x� tZ0 a(� )d��¯à¥¤áâ ¢«ï¥â á®¡®© ®£à ­¨ç¥­­®¥ à¥è¥­¨¥ ¯à¨t!1, ¯®áª®«ìªã ¢¨¤ ¯à®¨§¢®«ì­ëå äã­ªæ¨© f1¨ f2 ®¯à¥¤¥«ï¥âáï ¨§ ­ ç «ì­ëå ãá«®¢¨©. � â -ª®¬ á«ãç ¥ ¯®¢¥¤¥­¨¥ U 0(x; t) ¯à¨ t!1 æ¥«¨ª®¬®¯à¥¤¥«ï¥âáï ¢¨¤®¬ äã­ªæ¨¨ �(t). �à¨¢®¤ï á¨áâ¥-¬ë (5) ª ãà ¢­¥­¨ï¬ ®â­®á¨â¥«ì­® �0 ¨ �0v0x, ¯®-«ãç ¥¬ @2�0@t2 � a2(t)@2�0@x2 + b2�0(t) @2�0@x@t = 0; (7)@2@t2 (�0v0x) � a2 @2@x2 (�0v0x)� 2a0a @@t (�0v0x)++2a0b2a�0 @@x (�0v0x) � @@t� b2�0 @@x (�0v0x)� = 0: (8)Eá«¨ �0(x; t)=�(t)w(x; t) ¨ w(x; t) ã¤®¢«¥â¢®àï¥âãà ¢­¥­¨î (6), ¨§ ãà ¢­¥­¨ï (7) ¨¬¥¥¬�00w + @w@t �2�0 + a0a ��+ b2�0 @@t��@w@x � = 0: (9)�­ «®£¨ç­ãî ®¯¥à æ¨î ¬®¦­® ¯à®¤¥« âì ¨ áãà ¢­¥­¨¥¬ (8). �¤­ ª® ãà ¢­¥­¨¥ (7) ¤ ¥â�00 = 0; 2�0 + a0a � = 0; �0 = � = 0:� ª¨¬ ®¡à §®¬, ç áâ­®¥ à¥è¥­¨¥ á ­¥¢®§à áâ î-é¥© äã­ªæ¨¥© w ¯à¨ b2 6=0 ¤ ¥â â®¦¤¥áâ¢¥­­ë©­ã«ì. �âáî¤  § ª«îç ¥¬, çâ® áà¥¤  ­¥ãáâ®©ç¨¢ ¢ ¯®¯¥à¥ç­®¬ ¯®«¥.� á«ãç ¥ ¯à®¤®«ì­®£® ¯®«ï (By0=Bz0=0,Bx0=B0) ¨§ á¨áâ¥¬ë ãà ¢­¥­¨© (4) ¯®«ãç ¥¬@�0@t + @@x (�0v0x) = 0;@@t (�0v0x) + a2(t)@�0@x = 0;@@t (�0v0y)� �0mB0l2 @B0y@x = 0;@@t (�0v0z)� �0mB0l2 @B0z@x = 0;@B0y@t �B0 @v0y@x = 0;@B0z@t �B0 @v0z@x = 0:68 �. �. �®¦ª®, �. �. � à ¯®¢



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 4. �. 64 { 71�âáî¤  á«¥¤ã¥â v0z=v0y, B0z=B0y ¯à¨ ­ã«¥¢ëå ¤«ï­¨å ­ ç «ì­ëå ãá«®¢¨ïå. �®£¤  ¨¬¥¥¬ á¨áâ¥¬ã@�0@t + @@x (�0v0x) = 0;@@t (�0v0x) + a2(t)@�0@x = 0;@@t (�0v0y)� B04�� @B0y@x = 0;@B0y@t � B0 @v0y@x = 0: (10)�âáî¤  ­¥âàã¤­® ¯®«ãç¨âì:@2�0@t2 � a2(t)@2�0@t2 = 0; (11)@2@t2 (�0v0x) � a2(t) @2@x2 (�0v0x)��� ddt ln a2� @@t (�0v0x) = 0; (12)@2@t2 (�0v0y)� A2x(t) @2@x2 (�0v0y) = 0; (13)£¤¥ A2x�B0x0=(4����0) á®®â¢¥âáâ¢ã¥â áª®à®áâ¨�«ìä¢¥­ .�áá«¥¤ã¥¬ à áá¬ âà¨¢ ¥¬ë© á«ãç © á ¯®¬®éìî¯à¨¬¥­¥­­®£® à ­¥¥ à¥è¥­¨ïU 0(x; t) = �(t)w(x; t):�à ¢­¥­¨ï (11) ¨ (12) ¬®¦­® § ¯¨á âì ¢ ¢¨¤¥@2U@t2 � a2(t)@2U@x2 � �a0a @U@t = 0; (14)£¤¥ ãà ¢­¥­¨î (11) á®®â¢¥âáâ¢ãîâ U =�0, �=0,  ãà ¢­¥­¨î (12) { U=�0v0x, �=2.� áá¬®âà¨¬ ç áâ­®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (14)¢¨¤  U 0(x; t)=�(t)w(x; t), �(0)=1. �®¤áâ ¢¨¢ ¥£®¢ ãà ¢­¥­¨¥ (14) ¨ à §¤¥«¨¢ ­  �, ¯®«ãç¨¬ ¤«ï w:@2w@t2 � a2(t)@2w@x2 � 1��a0a ��� 2�0�@w@t ++w� ��00 � �a0a �0� = 0:�à¨ íâ®¬ ¤®«¦­ë ¢ë¯®«­ïâìáï ãá«®¢¨ï�00 � �a0a �0 = 0;a0a �� � 2�0 = a0a ��;

¨§ ª®â®àëå ¯®«ãç ¥¬ ï¢­ãî § ¢¨á¨¬®áâì �(t) ¨a(t): �(t) = �1� �+ 1�� 1�0(0)t����1�+1 ;a(t) � a(t)a(0) = �1� �+ 1�� 1�0(0)t�� 2�+1 :�®£¤  �(t) = [a(t)]��12 ;¯à¨ç¥¬ �0(0)=(��1)a0(0)=2. �ëà ¦¥­¨¥ ¤«ï q(t)¬®¦­® ¯¥à¥¯¨á âì ¢ ¢¨¤¥q(t) = 2�� 1�0(t)a(t)0a(t) :�ã­ªæ¨ï �(t) ¡ã¤¥â ã¡ë¢ âì á® ¢à¥¬¥­¥¬, ¥á«¨:1) �>1 ¨ a0(t)<0, â. ¥. q(t)<0;2) �<1 ¨ a0(t)>0, â. ¥. q(t)>0.�¡à é ïáì ª à áá¬ âà¨¢ ¥¬ë¬ á«ãç ï¬ ¢®§¬ã-é¥­¨© �0 ¨ v0x ¨ ª®­ªà¥â­ë¬ §­ ç¥­¨ï¬ �, ¯à¨å®-¤¨¬ ª á«¥¤ãîé¨¬ § ª«îç¥­¨ï¬:� ¯à¨ �=0 äã­ªæ¨ï �0(x; t) ¡ã¤¥â § âãå îé¥©¤«ï q(t)>0;� ¯à¨ �=2v0x = U�0(t) = w(x; t)�00 a� 5��2(��1) ;£¤¥ �0(t) ­ å®¤¨âáï ¨§ á®®â­®è¥­¨ïa(t) � a(t)a(0) = ��0(t)�00 ���12 :�®âï �=2, äã­ªæ¨ï v0x(x; t) ¯à¨ ¢®§à áâ îé¥©äã­ªæ¨¨ a(t) ¨ ®£à ­¨ç¥­­®© w(x; t) ¤«ï 1<�<5¡ã¤¥â ã¡ë¢ âì. � ª¨¬ ®¡à §®¬, v0x(x; t) ¡ã¤¥â § -âãå îé¥© äã­ªæ¨¥© â ª¦¥ ¯à¨ q(t)>0, â. ¥. ª®-£¤  ¯® áà¥¤¥ ­¥¯à¥àë¢­® à á¯à¥¤¥«¥­ë ¨áâ®ç­¨ª¨¬ ááë. �áá«¥¤ãï  ­ «®£¨ç­ë¬ ®¡à §®¬ à¥è¥­¨¥ãà ¢­¥­¨ï (13), ¯®«ãç ¥¬�(t) = hAx(t)i� 12 ; £¤¥ Ax(t) � Ax(t)Ax(0) ;v0y = U�0(t) = �(t)w(x; t)�0(t) = A� 12x w(x; t)�00a 2��1 == w(x; t)�00a 2��1 �� 1400��00a 2��1 �� 14 = w(x; t)�00 a� 32(��1) :�. �. �®¦ª®, �. �. � à ¯®¢ 69



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 4. �. 64 { 71�«¥¤®¢ â¥«ì­®, ¯à¨ ¢®§à áâ îé¥© äã­ªæ¨¨ a(t)(â. ¥. q(t)>0) ¨ ®£à ­¨ç¥­­®© w(x; t) ¤«ï �>1äã­ªæ¨ï v0y(x; t) ¡ã¤¥â ã¡ë¢ âì.�â ª, ¢ á«ãç ¥ ¯à®¤®«ì­®£® ¯®«ï ¯®«¨âà®¯­ë©£ § ¯à¨ 
0 = 0 á à ¢­®¬¥à­® ¨ ­¥¯à¥àë¢­® à á¯à¥-¤¥«¥­­ë¬¨ áâ®ª ¬¨ (q(t)<0) ¡ã¤¥â ­¥ãáâ®©ç¨¢ë¬,  á à ¢­®¬¥à­® ¨ ­¥¯à¥àë¢­® à á¯à¥¤¥«¥­­ë¬¨ ¨á-â®ç­¨ª ¬¨ (q(t)>0) ¬®¦¥â ¡ëâì ãáâ®©ç¨¢ë¬.�®áª®«ìªã ¨áá«¥¤®¢ ­¨¥ á¨áâ¥¬ ãà ¢­¥­¨© ¢ á«ã-ç ïå ¯®¯¥à¥ç­®£® ¨ ¯à®¤®«ì­®£® ¯®«¥© ¡ë«® ®á­®-¢ ­® ­   ­ «¨§¥ ç áâ­®£® à¥è¥­¨ï ¤«ï ¢®§¬ãé¥­¨ïU 0, â®, ª®­¥ç­®, ¯® ãáâ®©ç¨¢®áâ¨ ¯®«¨âà®¯­®£® £ -§ , ª®â®à ï á«¥¤ã¥â ¨§  ­ «¨§  ç áâ­®£® à¥è¥­¨ï,­¥«ì§ï áã¤¨âì ®¡ ãáâ®©ç¨¢®áâ¨ á®áâ®ï­¨ï áà¥¤ë ¢®¡é¥¬ á«ãç ¥. � á¢ï§¨ á íâ¨¬ ®¡à â¨¬áï ª ®¡é¥-¬ã  ­ «¨§ã à¥è¥­¨ï ãà ¢­¥­¨ï (14). �ã¤¥¬ ¨áª âì¥£® ¢ ¢¨¤¥ U = 1Xn=1 eiknxAn(t);£¤¥ kn { §­ ç¥­¨ï ¨§ ¤¨áªà¥â­®£® á¯¥ªâà .�à¥¡®¢ ­¨¥ ãáâ®©ç¨¢®áâ¨ á®áâ®ï­¨ï áà¥¤ë¯à¥¤¯®« £ ¥â ­¥¢®§à áâ ­¨¥ á® ¢à¥¬¥­¥¬ à¥è¥­¨ïU , ª®â®à®¥ ¯à¥¤áâ ¢«ï¥â á®¡®© ¬ «®¥ ¢®§¬ãé¥­¨¥�0 ¯à¨ �=0 ¨ �0v0x ¯à¨ �=2. � ¯®á«¥¤­¥¬ á«ãç ¥¤®¯®«­¨â¥«ì­® âà¥¡ã¥âáï ¯à®¢¥àª  ®£à ­¨ç¥­­®-áâ¨ ­  ¡¥áª®­¥ç­®áâ¨ ¬ «®£® ¢®§¬ãé¥­¨ï v0x. �«¥-¤®¢ â¥«ì­®, äã­ªæ¨¨ An(t) ¤®«¦­ë ¡ëâì ®£à ­¨-ç¥­­ë¬¨ ¯à¨ t!1.�®¤áâ ¢«ïï à¥è¥­¨¥ ¢ ãà ¢­¥­¨¥, ¯®«ãç ¥¬A00n � �a0a A0n + k2na2An = 0: (15)�à¥¤áâ ¢«ïï An(t) = a�2 Bn(t);ãà ¢­¥­¨¥ (15) ¬®¦­® ¯¥à¥¯¨á âì ¢ ¢¨¤¥B00n +�a�2 � (a�=2)0a� �0 + k2na2�Bn = 0: (16)�«ï ¯®«¨âà®¯­®£® £ §  ¨¬¥¥¬a(t) = c�
0 (t);£¤¥ c = a0�
00 ; 
 = �� 12 :�®£¤ , á ãç¥â®¬ @�0=@t=q(t) ãà ¢­¥­¨¥ (16) ¯à¨-­¨¬ ¥â ¢¨¤B00n +��2 
�q0��10 � ��2 
 + 1�q2��20 ++c2kn2�2
0 ��Bn = 0: (17)

�ã¤¥¬ ¨áª âì â ª®¥ à á¯à¥¤¥«¥­¨¥ ¨áâ®ç­¨ª®¢¬ ááë q(t), çâ®¡ë à¥è¥­¨¥ ãà ¢­¥­¨ï (17) Bn(t)¡ë«® ®£à ­¨ç¥­­ë¬ ­  ¡¥áª®­¥ç­®áâ¨ ¯à¨ «î¡®¬kn: jBn(t)j <1; t!1:� áá¬®âà¨¬ à á¯à¥¤¥«¥­¨¥ ¨áâ®ç­¨ª®¢ q(t) ¢ ª« á-á¥ ¬®­®â®­­ëå äã­ªæ¨©. �ç¨â ï, çâ®q(t) = +1Xk=�1 q0k(1 + t)k ;¨áá«¥¤ã¥¬ ¯®¢¥¤¥­¨¥ Bn(t) ¯à¨ q(t)=q0=(1+t)k.�®£¤  ¤«ï k 6=1�0(t) = �00 + tZ0 q(� )d� = �00 + l4; (18)£¤¥ l4 = q0(1� k)(1 + t)k�1 :�¡®§­ ç ïf(t) + � = �2 
�q0��10 � ��2 
 + 1�q2��20 �+ c2k2n�2
0 ;¯®«ãç ¥¬ ¤«ï k>1f(t) = �2 
�� q0k(1 + t)k+1 (�00 + l4)�1����2 
 + 1� q20k(1 + t)2k (�00 + l4)�2�++c2k2n�2
0 � � == ��2 
nq0k��100 O�t�(k+1)�++��2 
 + 1�q0��200 O�t�2k�o++c2k2n�2
00 � �+ O�t�2
(k�1)�:�á«¨ ¢ë¡à âì �=c2�2
00k2n, â® ¯®«ãç¨¬f(t)=O�t�m�, £¤¥ m=2
(k�1)>0 ¤«ï k>1.�®£¤ , ª ª ¨§¢¥áâ­® [3], ¤«ï m=1 ¯à®¨§¢®«ì­®¥à¥è¥­¨¥, á®®â¢¥âáâ¢ãîé¥¥ ¤ ­­®¬ã §­ ç¥­¨î�, ¡ã¤¥â ®£à ­¨ç¥­­ë¬ ­  ¡¥áª®­¥ç­®áâ¨,   ¤«ïm>1 ª ¦¤®¥ à¥è¥­¨¥, â®¦¤¥áâ¢¥­­® ­¥ à ¢­®¥­ã«î, ¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥­® ¢ ¢¨¤¥Bn(t) = N (t) sin�c2�2
00k2nt+ �(t)�;70 �. �. �®¦ª®, �. �. � à ¯®¢



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2000. �®¬ 3, N 4. �. 64 { 71£¤¥ N (t) = N0 + O(tm�1)�1;�(t) = �0 + O(tm�1)�1:�®£¤  An(t) = N (t)a�2 sin�c2�2
00k2nt+ �(t)�¨, á«¥¤®¢ â¥«ì­®, ­  ¡¥áª®­¥ç­®áâ¨An(t) = N0��2 
00 sin�c2�2
00k2nt+ �0�;â. ¥. ®£à ­¨ç¥­® ¯à¨ «î¡®¬ ¤¥©áâ¢¨â¥«ì­®¬ kn.�à¨­¨¬ ï ¢® ¢­¨¬ ­¨¥, çâ® v0x=U=�0(t) ¨ ãç¨-âë¢ ï ãà ¢­¥­¨¥ (18), á¤¥« ¥¬ ¢ë¢®¤ ® ­¥¢®§à -áâ ­¨¨ á â¥ç¥­¨¥¬ ¢à¥¬¥­¨ ¬ «ëå ¢®§¬ãé¥­¨© �0,¨ v0x. �­ «¨§ ãà ¢­¥­¨ï (13) ¯à¨¢®¤¨â ª ¢ë¢®¤ã,çâ® ¯à¨ á®®â¢¥âáâ¢ãîé¥¬ ¢ë¡®à¥�2 � k2nB2x04���00¥£® à¥è¥­¨ï ¡ã¤ãâ ®£à ­¨ç¥­­ë¬¨ ­  ¡¥áª®­¥ç­®-áâ¨ ¯à¨ «î¡®¬ kn [3]. �®áª®«ìªã v0y=U=�0(t), â®,ãç¨âë¢ ï ¢ëà ¦¥­¨¥ (18), ¯®«ãç ¥¬, çâ® ¨ v0y ­¥¢®§à áâ ¥â á â¥ç¥­¨¥¬ ¢à¥¬¥­¨.� ª¨¬ ®¡à §®¬:1) ¥á«¨ k=1, â. ¥. ¬®é­®áâì q(t) (¨­â¥­á¨¢-­®áâì ¨áâ®ç­¨ª®¢ ¨ áâ®ª®¢ ¬ ááë) ã¡ë¢ -¥â ¯®  ¡á®«îâ­®© ¢¥«¨ç¨­¥,   ¯«®â­®áâì�0(t)=�00+q0 ln(1+t) ¯à¨ t!1 ã¡ë¢ ¥â (¤«ïq0<0) ¨«¨ ¢®§à áâ ¥â (¤«ï q0>0), â® á®áâ®-ï­¨¥ áà¥¤ë ­¥ãáâ®©ç¨¢®, â ª ª ª £ à ­â¨à®-¢ âì ®£à ­¨ç¥­­®¥ ®¡é¥¥ à¥è¥­¨¥ ¤«ï ¢®§¬ã-é¥­¨ï U 0 ­¥«ì§ï;2) ¥á«¨ k>1, â. ¥. ¬®é­®áâì q(t) ã¡ë¢ ¥â ¯® ¡á®«îâ­®© ¢¥«¨ç¨­¥ ¨ ¯«®â­®áâì �0(t)!�00¯à¨ t!1, â® íâ® á®áâ®ï­¨¥ áà¥¤ë ãáâ®©ç¨¢®:«î¡®¥ ¬ «®¥ ¢®§¬ãé¥­¨¥ ¯«®â­®áâ¨ ¨ áª®à®-áâ¨ ®áâ ¥âáï ¬ «ë¬;3) ¥á«¨ k<1, â. ¥. ¢¥«¨ç¨­  ¨­â¥­á¨¢­®áâ¨ ¨á-â®ç­¨ª®¢ (áâ®ª®¢) ¢®§à áâ ¥â, â® áà¥¤  â¥àï-
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