
ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 2. �. 35 { 42��� 534.2������ ������ �� ��������� �����������������������. �. �������, �. �. ��������áâ¨âãâ £¨¤à®¬¥å ¨ª¨ ��� �ªà ¨ë, �¨¥¢�®«ãç¥® 20.06.99 � �¥à¥á¬®âà¥® 16.02.2000� áá¬ âà¨¢ ¥âáï â¥ç¥¨¥ �â®ªá  ¢ï§ª®© ¥á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨ ¢¥ â®ª®© ¯àï¬®ã£®«ì®© ¯« áâ¨ª¨. �  ®á®¢ -¨¨ â¥®à¨¨ £ à¬®¨ç¥áª¨å ¯®â¥æ¨ «®¢ á®®â¢¥âáâ¢ãîé ï £à ¨ç ï § ¤ ç  ¤«ï á¨áâ¥¬ë ãà ¢¥¨© �â®ªá  á¢¥¤¥-  ª ¤¢ã¬¥à®¬ã ¨â¥£à «ì®¬ã ãà ¢¥¨î �à¥¤£®«ì¬  ¯¥à¢®£® à®¤    ¯®¢¥àå®áâ¨ ¯« áâ¨ª¨. �à¨ ç¨á«¥®¬à¥è¥¨¨ ¨â¥£à «ì®£® ãà ¢¥¨ï ¨á¯®«ì§®¢ «®áì à §«®¦¥¨¥ ¥¨§¢¥áâ®© ¯«®â®áâ¨ ¯® ®àâ®£® «ì®© á¨áâ¥¬¥âà¨£®®¬¥âà¨ç¥áª¨å äãªæ¨©. �à®¨««îáâà¨à®¢ ë ®á®¡¥®áâ¨ «¨¨© â®ª  â¥ç¥¨ï ¦¨¤ª®áâ¨ ¢ § ¢¨á¨¬®áâ¨ ®â£¥®¬¥âà¨ç¥áª®£® á®®â®è¥¨ï à §¬¥à®¢ ¯« áâ¨ª¨.�®§£«ï¤ õâìáï â¥çiï �â®ªá  ¢'ï§ª®ù ¥áâ¨á«®ù ài¤¨¨ §®¢i â®ª®ù ¯àï¬®ªãâ®ù ¯« áâ¨ª¨. �  ®á®¢i â¥®àiù £ à-¬®i©¨å ¯®â¥æi «i¢ ¢i¤¯®¢i¤  £à ¨ç  § ¤ ç  ¤«ï á¨áâ¥¬¨ à÷¢ïì �â®ªá  §¢¥¤¥  ¤® ¤¢®¬ià®£® iâ¥£à «ì®£®ài¢ïï �à¥¤£®«ì¬  ¯¥àè®£® à®¤ã   ¯®¢¥àåi ¯« áâ¨ª¨. �à¨ ç¨á¥«ì®¬ã à®§¢'ï§ i ÷â¥£à «ì®£® ài¢ïï ¢¨-ª®à¨áâ®¢ã¢ ¢áï à®§ª« ¤ ¥¢i¤®¬®ù £ãáâ¨¨ ¯® ®àâ®£® «ìi© á¨áâ¥¬i âà¨£®®¬¥âà¨ç¨å äãªæi©. �à®÷«îáâà®¢ ®®á®¡«¨¢®áâi «ii© â®ªã â¥çiù ài¤¨¨ ¢ § «¥¦®áâi ¢i¤ £¥®¬¥âà¨ç¨å à®§¬iài¢ ¯« áâ¨ª¨.The Stokes ow of viscous incompressible uid outside a rectangular plate is considered. The boundary problem is reducedto a two-demensional Fredholm equation of the �rst kind on surface of the plate by harmonic potential theory. Solvingthe integral equation by numerical methods the unknown density has been presented by means of orthogonal system oftrigonometrical functions. The features of streamlines of the ow depend upon geometrical ratio of plate's parametershave been illustrated.��������� à ¬ª å â¥®à¨¨ â¥ç¥¨© ¯à¨ ¬ «ëå ç¨á« å�¥©®«ì¤á  [1] à áá¬ âà¨¢ ¥âáï § ¤ ç  ®¡ ãáâ ®-¢¨¢è¥¬áï ®¡â¥ª ¨¨ â®ª®© ¯àï¬®ã£®«ì®© ¯« -áâ¨ª¨  ¡¥£ îé¨¬ ¨§ ¡¥áª®¥ç®áâ¨ ¯®â®ª®¬¢ï§ª®© ¥á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨. � ª®£® à®¤  ¯« -áâ¨ª¨ ¨á¯®«ì§ãîâáï ¢ ¢¨¤¥ ¢áâ ¢®ª ¢ ®£à ¨ç¥-ëå à¥§¥à¢ã à å ¢ ª ç¥áâ¢¥ ¬¥å ¨§¬®¢ ¯¥à¥¬¥-è¨¢ ¨ï ¦¨¤ª®áâ¨ [2]. �¤¨¬ ¨§ ä¨§¨ç¥áª¨ ¨-â¥à¥áëå à¥§ã«ìâ â®¢ ¢ ¯®¤®¡ëå § ¤ ç å ï¢«ï-¥âáï ¢ëç¨á«¥¨¥ á¨«ë á®¯à®â¨¢«¥¨ï â¥«, ¯à¥¯ïâ-áâ¢ãîé¨å â¥ç¥¨î ¦¨¤ª®áâ¨, â ª ª ª á®¯à®â¨¢«¥-¨¥ �â®ªá  ¯à¥¤áâ ¢«ï¥â á®¡®© ¢ ¦ë© ¬¥å ¨§¬¢ ¯à®æ¥áá¥ « ¬¨ à®£® ¯¥à¥¬¥è¨¢ ¨ï. �à¥¤áâ -¢«ï¥â ¨â¥à¥á ª ª á â¥®à¥â¨ç¥áª®©, â ª ¨ á ¯à ª-â¨ç¥áª®© â®ç¥ª §à¥¨ï ¨áá«¥¤®¢ ¨¥ «¨¨© â®ª áâ æ¨® à®£® â¥ç¥¨ï ¨ ¤¨ ¬¨ª¨ ç áâ¨æ ¦¨¤-ª®áâ¨.� ¤ ®© áâ âì¥ ¯à¨ ç¨á«¥®¬ à¥è¥¨¨ á®-®â¢¥âáâ¢ãîé¥© £à ¨ç®© § ¤ ç¨ ¤«ï ãà ¢¥¨©�â®ªá  ¨á¯®«ì§ã¥âáï â¥®à¨ï £ à¬®¨ç¥áª¨å ¯®-â¥æ¨ «®¢ á ¯®á«¥¤ãîé¨¬ à §«®¦¥¨¥¬ ¥¨§¢¥áâ-®© ¯«®â®áâ¨ ¯® ¤¢ãªà â®© ®àâ®£® «ì®© á¨-áâ¥¬¥ âà¨£®®¬¥âà¨ç¥áª¨å äãªæ¨©. �à®æ¥áá ®à-â®£®®«¨§ æ¨¨ ¨â¥£à «ì®£® ãà ¢¥¨ï, ¢ëâ¥-ª îé¥£® ¨§ ãá«®¢¨ï ¯à¨«¨¯ ¨ï ¦¨¤ª®áâ¨ ª ¯®-¢¥àå®áâï¬ ¯« áâ¨ª¨, ¯à¨¢®¤¨â ª «¨¥©®© á¨-áâ¥¬¥  «£¥¡à ¨ç¥áª¨å ãà ¢¥¨© á ª®íää¨æ¨¥â -¬¨, ¢ëà ¦ ¥¬ë¬¨ ç¥âëà¥åªà âë¬¨ ¨â¥£à « -

¬¨. �à®¢¥¤¥ë© ¢ ¤ ®© áâ âì¥   «¨§ ¯®ª § «,çâ® íâ¨ ª®íää¨æ¨¥âë ¬®¦® á¢¥áâ¨ ª ®¤®ªà â-ë¬ ¨â¥£à « ¬. �  ®á®¢ ¨¨ ç¨á«¥®£®   «¨-§  ¢ áâ âì¥ ¯®ª §   ¤®áâ â®ç ï íää¥ªâ¨¢®áâì¯à¥¤«®¦¥®£® ¯®¤å®¤  ¨ ¯à®  «¨§¨à®¢ ë ®á®-¡¥®áâ¨ «¨¨© â®ª  â¥ç¥¨ï ¦¨¤ª®áâ¨ ¢ § ¢¨á¨-¬®áâ¨ ®â £¥®¬¥âà¨ç¥áª®£® á®®â®è¥¨ï à §¬¥à®¢¯« áâ¨ª¨.1. ���������� ������� áá¬®âà¨¬ ¢ ¯à¨¡«¨¦¥¨¨ �â®ªá  ®¡â¥ª ¨¥¯àï¬®ã£®«ì®© ¯« áâ¨ª¨  ¡¥£ îé¨¬ ¨§ ¡¥áª®-¥ç®áâ¨ à ¢®¬¥àë¬ ¯®â®ª®¬ ¢ï§ª®© ¥á¦¨¬ -¥¬®© ¦¨¤ª®áâ¨. �à¥¤¯®« £ ¥âáï, çâ® ¯« áâ¨ª á «¨¥©ë¬¨ à §¬¥à ¬¨ 2a1 ¨ 2a2 à á¯®«®¦¥ ¯¥à¯¥¤¨ªã«ïà® ª  ¯à ¢«¥¨î â¥ç¥¨ï. �¢¥¤¥¬¢ à áá¬®âà¥¨¥ á¨áâ¥¬ã ¯àï¬®ã£®«ìëå ¤¥ª àâ®-¢ëå ª®®à¤¨ â Ox1x2x3, £¤¥ O {  ç «® ª®®à¤¨ â,á®¢¯ ¤ îé¥¥ á æ¥âà®¬ ¯« áâ¨ª¨,   ®á¨ Ox1 ¨Ox2 «¥¦ â ¢ ¥¥ ¯«®áª®áâ¨. � áá¬ âà¨¢ ¥¬ ï § -¤ ç  ®¯¨áë¢ ¥âáï ãà ¢¥¨ï¬¨ �â®ªá  ¢¬¥áâ¥ áãà ¢¥¨¥¬ ¥à §àë¢®áâ¨ áà¥¤ë [1]:��V1 = @p@x1 ; ��V2 = @p@x2 ; ��V3 = @p@x3 ; (1)@V1@x1 + @V2@x2 + @V3@x3 = 0; (2)£¤¥ V1, V2, V3 { ª®¬¯®¥âë ¢¥ªâ®à  áª®à®áâ¨¯ à ««¥«ìë¥ ª®®à¤¨ âë¬ ®áï¬ x1, x2, x3 á®-c �. �. �®¬¨«ª®, �. �. �®à®¢®©, 2000 35



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 2. �. 35 { 42®â¢¥âáâ¢¥®; p { £¨¤à®¤¨ ¬¨ç¥áª®¥ ¤ ¢«¥¨¥;� { £¨¤à®¤¨ ¬¨ç¥áª¨© ª®íää¨æ¨¥â ¢ï§ª®áâ¨(� = const). � ãá«®¢¨ïå ¯à¨«¨¯ ¨ï ¦¨¤ª®áâ¨  ¯®¢¥àå®áâ¨ ¯« áâ¨ª¨ ¤®«¦ë ¢ë¯®«ïâìáï á®-®â®è¥¨ïV1(x1; x2;�0) = V2(x1; x2;�0) = 0;V3(x1; x2;�0) = 0; jx1j � a1; jx2j � a2; (3)  ãá«®¢¨¥  ¡¥£ ¨ï à ¢®¬¥à®£® ¯®â®ª  ¨§ ¡¥á-ª®¥ç®áâ¨ ¯à¨¢®¤¨â ª âà¥¡®¢ ¨î(V1; V2; V3)! (0; 0;�1); j~xj ! 1: (4)�¨áâ¥¬  ãà ¢¥¨© (1), (2), à áá¬®âà¥ ï ¢¬¥áâ¥á £à ¨çë¬¨ ãá«®¢¨ï¬¨ (3) ¨ ãá«®¢¨¥¬   ¡¥á-ª®¥ç®áâ¨ (4), á®áâ ¢«ï¥â £à ¨çãî § ¤ çã ¤«ï®¯à¥¤¥«¥¨ï â¥ç¥¨ï ¦¨¤ª®áâ¨ ¢¥ ¯« áâ¨ª¨.�ä®à¬ã«¨à®¢  ï £à ¨ç ï § ¤ ç  ¤«ï á¨áâ¥-¬ë ãà ¢¥¨© �â®ªá  ¬®¦¥â ¡ëâì á¢¥¤¥  ª à¥è¥-¨î ãà ¢¥¨ï � ¯« á  á £à ¨çë¬¨ ãá«®¢¨ï¬¨�¨à¨å«¥ [3]. �¥©áâ¢¨â¥«ì®, ¯ãáâì U { ¯à®¨§-¢®«ì ï £ à¬®¨ç¥áª ï äãªæ¨ï, § ¯¨è¥¬ ª®¬¯®-¥âë ¢¥ªâ®à  áª®à®áâ¨ ~V ¢ ¢¨¤¥V1 = �x3 @U@x1 ;V2 = �x3 @U@x2 ; (5)V3 = U � x3 @U@x3 � 1;â ª çâ® ¢ë¯®«ïîâáï ãà ¢¥¨ï ¥à §àë¢®áâ¨áà¥¤ë (2). �®£¤ , ¯®¤áâ ¢«ïï ª®¬¯®¥âë (5) ¢ãà ¢¥¨ï (1) ¨ ¯®« £ ï ¤ ¢«¥¨¥p = �2� @U@x3 ; (6)ã¡¥¦¤ ¥¬áï ¢ â®¬, çâ® á¨áâ¥¬  (5), (6) ï¢«ï¥âáïà¥è¥¨¥¬ ãà ¢¥¨© �â®ªá  (1), (2). �à¨ íâ®¬£à ¨çë¥ ãá«®¢¨ï (3) ¨ ãá«®¢¨ï   ¡¥áª®¥ç®áâ¨(5) «¥£ª® ¯¥à¥ä®à¬ã«¨àãîâáï ¢ ¢¨¤¥ á®®â¢¥âáâ¢ã-îé¨å ãá«®¢¨© ¤«ï £ à¬®¨ç¥áª®© äãªæ¨¨ U:� ª¨¬ ®¡à §®¬, ¯à®¢®¤ï ®¡¥§à §¬¥à¨¢ ¨¥ ¨á-å®¤®© § ¤ ç¨ ¨ ¨á¯®«ì§ãï ¯à¥¤áâ ¢«¥¨¥ (5), ¯à¨-å®¤¨¬ ª à áá¬®âà¥¨î á«¥¤ãîé¥© £à ¨ç®© § -¤ ç¨ �¨à¨å«¥ ¤«ï ãà ¢¥¨ï � ¯« á  ¢¥ ¯àï¬®-ã£®«ì¨ª  jx1j � 1; jx2j � a :8>><>>: �U (x1; x2; x3) = 0; jx1j > 1; jx2j > a;U (x1; x2;�0) = 1; jx1j � 1; jx2j � a;U (x1; x2; x3)! 0; j~xj ! 1; (7)£¤¥ ¡¥§à §¬¥àë© ¯ à ¬¥âà a = a2=a1:

2. ����� ��������à¨¬¥¥¨¥ â¥®à¨¨ ¯®â¥æ¨ «  [4] ¤«ï ¯®áâà®¥-¨ï à¥è¥¨ï £à ¨ç®© § ¤ ç¨ (7) ¯®§¢®«ï¥â á¢¥-áâ¨ ¥¥ ª ¤¢ã¬¥à®¬ã ¨â¥£à «ìà®¬ã ãà ¢¥¨î�à¥¤£®«ì¬  ¯¥à¢®£® à®¤ . �à¥¤áâ ¢¨¬ U ¯®¢¥àå-®áâë¬ ¯®â¥æ¨ «®¬ ¯à®áâ®£® á«®ïU (~x) = 14� aZ�a 1Z�1 l(y1; y2)dy1dy2p(x1 � y1)2 + (x2 � y2)2 + x23 ;(8)£¤¥ l(y1; y2) - ¥¨§¢¥áâ ï ¯«®â®áâì, à á¯à¥¤¥«¥- ï ¯® ¯®¢¥àå®áâ¨ ¯« áâ¨ª¨. �®â¥æ¨ « ¯à®-áâ®£® á«®ï U (~x) ¯à¥¤áâ ¢«ï¥â á®¡®© ¥¯à¥àë¢ãî¢® ¢á¥¬ ¯à®áâà áâ¢¥ äãªæ¨î, áâà¥¬ïéãîáï ªã«î   ¡¥áª®¥ç®áâ¨. �®£¤ , ã¤®¢«¥â¢®àïï £à -¨çë¬ ãá«®¢¨ï¬ § ¤ ç¨ (7), ¯à¨å®¤¨¬ ª ¨â¥-£à «ì®¬ã ãà ¢¥¨î �à¥¤£®«ì¬  ¯¥à¢®£® à®¤ :14� aZ�a 1Z�1 l(y1; y2)dy1dy2p(x1 � y1)2 + (x2 � y2)2 = 1; (9)£¤¥ jx1j � 1, jx2j � a.�ç¨âë¢ ï ç¥â®áâì ï¤à  ¨ ¯à ¢®© ç áâ¨ ãà ¢-¥¨ï (9), ¨é¥¬ l(y1; y2) ¢ ¢¨¤¥ à §«®¦¥¨ï ¢ àï¤�ãàì¥ ¯® ç¥âë¬ âà¨£®®¬¥âà¨ç¥áª¨¬ äãªæ¨ï¬:l(y1; y2) = 1Xm=0 1Xs=0 lms cos�my1 cos �sy2; (10)£¤¥ lms - ¥¨§¢¥áâë¥ ª®íää¨æ¨¥âë ¨�m = �m; �s = �s=a; m; s = 0; 1; 2; : : : :�®¤áâ ¢«ïï ¯à¥¤áâ ¢«¥¨¥ (10) ¢ ãà ¢¥¨¥ (8)¨ ¯à®¢®¤ï áâ ¤ àâë¬ ®¡à §®¬  «£¥¡à ¨§ æ¨î¯®«ãç¥®£® á®®â®è¥¨ï, ¯®«ãç ¥¬ ¡¥áª®¥çãîá¨áâ¥¬ã «¨¥©ëå  «£¥¡à ¨ç¥áª¨å ãà ¢¥¨© ®â-®á¨â¥«ì® ¥¨§¢¥áâëå lms :1Xm=0 1Xs=0 lmsLnkms = 4a�00; (11)£¤¥ �ij { á¨¬¢®« �à®¥ª¥à , ¨ ª®íää¨æ¨¥âëLn km s = 14� 1Z�1 1Z�1 cos�nx1 cos�kx2��8<: 1Z�1 1Z�1 cos�my1 cos�sy2dy1dy2p(x1 � y1)2 + a2(x2 � y2)29=; dx1dx2:(12)36 �. �. �®¬¨«ª®, �. �. �®à®¢®©



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 2. �. 35 { 42�«¥¬¥âë ¬ âà¨æë (12) ¢ëà ¦ îâáï ç¥âëà¥ªà â-ë¬¨ ¨â¥£à « ¬¨, çâ® ¯à¥¤áâ ¢«ï¥â á®¡®© ®¯à¥-¤¥«¥ë¥ âàã¤®áâ¨ ¯à¨ ç¨á«¥®¬   «¨§¥. �®-ª ¦¥¬, çâ® ¢®§¬®¦® § ç¨â¥«ì® ã¯à®áâ¨âì ¢ë-à ¦¥¨ï ¤«ï ª®íää¨æ¨¥â®¢ Lnkms,   ¨¬¥® ¯à¥¤-áâ ¢¨âì ¨å ¢ ¢¨¤¥ ®¤®ªà âëå ¨â¥£à «®¢.�à®¢¥¤¥¬ § ¬¥ã ¯¥à¥¬¥ëå y1 = x1 + t, y2 =x2+ � , £¤¥ t ¨ � { ®¢ë¥ ¯¥à¥¬¥ë¥, â®£¤  ¯®«ã-ç¨¬Ln km s = 14� 1Z�1 1Z�1 cos�nx1 cos�kx2�( 1�x1Z�1�x1 1�x2Z�1�x2 cos(�m(x1 + t)) cos(�s(x2 + � ))pt2 + a2�2 ��d�dt)dx1dx2: (13)�®á«¥ ¥á«®¦ëå ¯à¥®¡à §®¢ ¨© ¨¬¥¥¬ ¢ëà ¦¥-¨¥ ¤«ï ¤¢®©ëå ¨â¥£à «®¢:1Z�1 1�x1Z�1�x1 cos�nx1 cos(�m(x1 + t))pt2 + a2�2 dtdx1 == 2Z0 Inm(t)pt2 + a2�2dt; (14)1Z�1 1�x2Z�1�x2 cos�kx2 cos(�s(x2 + � ))d�dx2 == 2Z0 Iks(� )d�; (15)£¤¥ Inm(t) = 2 1�tZ�1 cos�kx cos(�s(x+ t))dx:�à¨ íâ®¬ ¨â¥£à «ë Inm(t) ®¯à¥¤¥«ïîâáï ç¥à¥§í«¥¬¥â àë¥ äãªæ¨¨:Inm(t) = 8>>>>>>>>>>><>>>>>>>>>>>: 2(2� t); n = m = 0;(2� t) cos�nt� sin�nt�n ;n = m 6= 0;2(�1)n+m�2n � �2m (�m sin�mt � �n sin�nt);n 6= m: (16)

� ª¨¬ ®¡à §®¬, á®£« á® ãà ¢¥¨ï¬ (13) { (16),Lnkms ¬®¦® § ¯¨á âì ¢ ¢¨¤¥Ln km s = 14� 2Z0 2Z0 Inm(t)Iks(� )pt2 + a2�2 dtd�: (17)�â¬¥â¨¬, çâ® ¯®«ãç¥ë¥ á®®â®è¥¨ï ¤«ï í«¥-¬¥â®¢ ¬ âà¨æë á¨áâ¥¬ë «¨¥©ëå ãà ¢¥¨© ¯®®¯à¥¤¥«¥¨î ¥¨§¢¥áâëå ª®íää¨æ¨¥â®¢ lms ®â-«¨ç îâáï á¢®¥© ¯à®áâ®â®© ®â ¡®«¥¥ á«®¦ëå ¢ë-à ¦¥¨©, ¯®«ãç¥ëå ¢ [5] ¯à¨ à¥è¥¨¨   «®£¨ç-®© § ¤ ç¨. � § ª«îç¨â¥«ì®¬ à §¤¥«¥ áâ âì¨ ®â-¬¥ç¥ë ®á®¢ë¥ á¢®©áâ¢  ¬ âà¨æë Lnkms,   â ª¦¥¯à¨¢¥¤¥ë ä®à¬ã«ë ¤«ï ¥¥ ª®íää¨æ¨¥â®¢ ¢ ¢¨¤¥®¤®ªà âëå ¨â¥£à «®¢.� ª ª ª ¨áª®¬ë© ¯®â¥æ¨ « U (~x) ï¢«ï¥âáï ç¥â-®© ¯® ¯¥à¥¬¥®© x3 äãªæ¨¥©, â® á®£« á® ä®à-¬ã« ¬ (6), (8) ¨ £à ¨çë¬ á¢®©áâ¢ ¬ ®à¬ «ì®©¯à®¨§¢®¤®© ¯®â¥æ¨ «  ¯à®áâ®£® á«®ï [4], ¤«ï ¤ -¢«¥¨ï   ¯« áâ¨ª¥ ¯®«ãç ¥¬ ¢ëà ¦¥¨¥p(x1; x2;�0)=� = �l(x1; x2); jx1j < 1; jx2j < a:(18)� â® ¦¥ ¢à¥¬ï, ï¢®¥ à¥è¥¨¥ ®á¥á¨¬¬¥âà¨ç®©§ ¤ ç¨ ®¡ ®¡â¥ª ¨¨ ªàã£«®© ¯« áâ¨ª¨ r2 � x21+x22 < r20; x3 = 0 (á¬. [6], á. 280) ¯®ª §ë¢ ¥â, çâ®¤ ¢«¥¨¥   ªàã£«®© ¯« áâ¨ª¥ ¯à¨ ¯à¨¡«¨¦¥¨¨ª ¥¥ £à ¨æ¥ ¨¬¥¥â ª®à¥¢ãî ®á®¡¥®áâì:p(r;�0) = � cpr20 � r2+O(1); r! r0; r < r0; (19)£¤¥ c { ¥ª®â®à ï ¯®áâ®ï ï. �â®â ¦¥ ¢ë¢®¤á«¥¤ã¥â ¨§   «¨§  à¥è¥¨ï § ¤ ç¨ �¨à¨å«¥ ¤«ïãà ¢¥¨ï � ¯« á  ¢® ¢¥è®áâ¨ ªàã£®¢®© ®¡« -áâ¨ [7], £«. 2. �®áª®«ìªã ¯®¢¥¤¥¨¥ à¥è¥¨ï í««¨-¯â¨ç¥áª®£® ãà ¢¥¨ï ¢ ®ªà¥áâ®áâ¨ £à ¨æë à á-á¬ âà¨¢ ¥¬®© ®¡« áâ¨ ®¯à¥¤¥«ï¥âáï «®ª «ìë¬¨á¢®©áâ¢ ¬¨ £à ¨æë ¨ ãà ¢¥¨ï [8], â® ¥áâ¥áâ¢¥-® áç¨â âì, çâ® ¨ ¢ á«ãç ¥ ª¢ ¤à â®© ¯« áâ¨ª¨¤«ï ¤ ¢«¥¨ï á¯à ¢¥¤«¨¢ë á®®â®è¥¨ï,   «®£¨ç-ë¥ (19), â.¥. ¯à¨ ä¨ªá¨à®¢ ®¬ x2 2 (�a; a)p(x1; x2;+0)=� = c2(x2)p1� x21 + O(1); x1 !�1; (20)  ¯à¨ x1 2 (�1; 1)p(x1; x2;+0)=� = c1(x1)pa2 � x22+O(1); x2 !�a: (21)� ª¨¬ ®¡à §®¬, ¨§ (18) ¨ (20), (21) ¢ëâ¥ª ¥â, çâ®¯à¨ ä¨ªá¨à®¢ ®¬ § ç¥¨¨ y2 2 (�a; a) ¯®¢¥¤¥-¨¥ ¯«®â®áâ¨ l(y1; y2) ¯à¨ y1 ! �1 ®¯à¥¤¥«ï¥âáïá®®â®è¥¨¥¬ l(y1; y2) � C2(y2)p1� y21 ; (22)�. �. �®¬¨«ª®, �. �. �®à®¢®© 37



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 2. �. 35 { 42£¤¥ C2(y2) { ª®áâ â , § ¢¨áïé ï ®â y2,   ¤«ï ä¨ª-á¨à®¢ ®£® y1 2 (�1; 1) ¯à¨ y2 !�a á¯à ¢¥¤«¨¢®á®®â®è¥¨¥ l(y1; y2) � C1(y1)pa2 � y22 : (23)�ëà ¦¥¨ï (22), (23) ¯®§¢®«ïîâ ®¯à¥¤¥«¨âì á¨¬¯â®â¨ç¥áª®¥ ¯®¢¥¤¥¨¥ ª®íää¨æ¨¥â®¢ lms ¨§¯à¥¤áâ ¢«¥¨ï (10) ¯à¨ m ! 1 (¤«ï ä¨ªá¨à®¢ -®£® s) ¨ ¯à¨ s!1 (¤«ï ä¨ªá¨à®¢ ®£®m). �¥©-áâ¢¨â¥«ì®, ¨§ ¢ëà ¦¥¨ï (22), ¨á¯®«ì§ãï § ç¥-¨¥ ¨â¥£à «  (á¬. [9], á. 389)1Z�1 cos�yp1� y2 dy = �J0(�); � � 0;£¤¥ J0(�) { äãªæ¨ï �¥áá¥«ï ã«¥¢®£® ¯®àï¤ª ,¨¬¥¥¬1Xs=0 lms cos�sy2 � C2(y2)�J0(�m); m!1: (24)�à¨ íâ®¬, ¨á¯®«ì§ãï  á¨¬¯â®â¨ç¥áªãî ä®à¬ã«ã[10]J0(�m) �r 2��m cos ��m � �4 � = (�1)m�pm ; m!1;§ ª«îç ¥¬,   ®á®¢ ¨¨ (24), çâ®lms � (�1)mC(2)spm ; m!1; (25)á ¥ª®â®à®© ¯®áâ®ï®© C(2)s : � «®£¨çë¬ ®¡à -§®¬, ¨§ á®®â®è¥¨ï (23) ¯®«ãç ¥¬lms � (�1)sC(1)mps ; s!1: (26)� ª á«¥¤ã¥â ¨§ ¯à®¢¥¤¥ëå à áá¬®âà¥¨©, á¨¬¯â®â¨ç¥áª®¥ ¯®¢¥¤¥¨¥ ¥¨§¢¥áâëå lms ¯®®¤®¬ã ¨§ áâà¥¬ïé¨åáï ª ¡¥áª®¥ç®áâ¨ ¨¤¥ªá®¢®¯à¥¤¥«ï¥âáï ¯®¢¥¤¥¨¥¬ ¨áª®¬®© £ à¬®¨ç¥áª®©äãªæ¨¨ ¯à¨ áâà¥¬«¥¨¨ ~x ª ªà ï¬ ¯« áâ¨ª¨,¨áª«îç ï ã£«®¢ë¥ â®çª¨. �®«¥¥ á«®¦ë© ¢®¯à®á®¡ ¨áá«¥¤®¢ ¨¨  á¨¬¯â®â¨ª¨ lms ¯à¨ ®¤®¢à¥¬¥-®¬ áâà¥¬«¥¨¨ ¨¤¥ªá®¢ m; s ª ¡¥áª®¥ç®áâ¨ ¢¤ ®© à ¡®â¥ ¥ à áá¬ âà¨¢ ¥âáï. � ª®¥ ¨áá«¥-¤®¢ ¨¥ ¥ ï¢«ï¥âáï âà¨¢¨ «ìë¬, ®® âà¥¡ã¥â ¨á-¯®«ì§®¢ ¨ï à¥§ã«ìâ â®¢ [8], £«. 8 ¨ [11], ®â®áï-é¨åáï ª ¯®¢¥¤¥¨î à¥è¥¨© ãà ¢¥¨ï � ¯« á  ¢âà¥å¬¥à®© ®¡« áâ¨ á ¯¥à¥á¥ª îé¨¬¨áï à¥¡à ¬¨  £à ¨æ¥.

3. ��������� ������� � �������-��� ������������à¨ ç¨á«¥®¬ à¥è¥¨¨ ¡¥áª®¥ç®© á¨áâ¥¬ëãà ¢¥¨© (11) ¬®¦® ¢®á¯®«ì§®¢ âìáï ¬¥â®¤®¬à¥¤ãªæ¨¨, â® ¥áâì ®£à ¨ç¨âìáï à¥è¥¨¥¬ ª®¥ç-®© á¨áâ¥¬ëpXm=0 pXs=0 lmsLnkms = 4a�00; n; k = 0; 1; : : : ; p: (27)� â® ¦¥ ¢à¥¬ï,  «¨ç¨¥  á¨¬¯â®â¨ç¥áª¨å ä®à¬ã«(25), (26) ¯®§¢®«ï¥â ¯à¨¬¥¨âì ¬¥â®¤ ã«ãçè¥®©à¥¤ãªæ¨¨ [12]. �£à ¨ç¨¬áï ¨á¯®«ì§®¢ ¨¥¬ íâ¨åä®à¬ã« ¤«ï ¨¤¥ªá®¢ s = 0 ¢ (25) ¨ m = 0 ¢ (26).�®¤áâ ¢¨¬ ¢ á¨áâ¥¬ã (27) ¯à¥¤áâ ¢«¥¨ïl0s = (�1)sC(1)0ps + l̂0s; lm0 = (�1)mC(2)0pm + l̂m0;l̂00 = l00; l̂ms = lms; m; s > 0; (28)â®£¤  ¯®«ãç¨¬pXm=0 pXs=0 l̂msLnkms + C(1)0 1Xs=1 (�1)sps Lnk0 s++C(2)0 1Xm=1 (�1)mpm Ln km 0 = 4a�00; (29)¯à¨ç¥¬ ¤«ï ¥¨§¢¥áâëå l̂0s ¨ l̂m0 ¨¬¥¥â ¬¥áâ®ã¡ë¢ ¨¥ps l̂0s ! 0; s!1; pm l̂m0 ! 0; m!1: (30)�à¨ íâ®¬ ª®«¨ç¥áâ¢® ¢á¥å ¥¨§¢¥áâëå ¢ á¨áâ¥-¬¥ (29) ¯à¥¢ëè ¥â ç¨á«® ãà ¢¥¨©, â ª ª ª ªà®-¬¥ l̂ms ¯®ï¢«ïîâáï ®¢ë¥ ¥¨§¢¥áâë¥ C(1)0 ¨ C(2)0 ,¯®íâ®¬ã ¤«ï § ¬ëª ¨ï ¤ ®© á¨áâ¥¬ë, ¢ á®®â-¢¥âáâ¢¨¨ á (30) ¤®¡ ¢«ïîâáï ¤¢  ãà ¢¥¨ï. �¥á-ª®¥çë¥ áã¬¬ë ¢ (29) § ¬¥ïîâáï   ª®¥çë¥ á¤®áâ â®ç® ¡®«ìè¨¬ ®¬¥à®¬ áã¬¬¨à®¢ ¨ï. � -ª¨¬ ®¡à §®¬, á¨áâ¥¬  ¤«ï ®¯à¥¤¥«¥¨ï ª®íää¨æ¨-¥â®¢ ¯«®â®áâ¨ l(y1; y2) ¯à¨¨¬ ¥â ¢¨¤8>>>>>>>>>><>>>>>>>>>>: pXm=0 pXs=0 l̂msLn km s +C(1)0 qXs=1 (�1)sps Ln k0 s++C(2)0 qXm=1 (�1)mpm Ln km 0 = 4a�00;l̂0p = 0;l̂p0 = 0; (31)£¤¥ ç¨á«® q ¬®¦¥â ¡ëâì ¢§ïâ® áª®«ì ã£®¤® ¡®«ì-è¨¬ ¯® áà ¢¥¨î á p, ¯®áª®«ìªã ª®íää¨æ¨¥âë38 �. �. �®¬¨«ª®, �. �. �®à®¢®©



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 2. �. 35 { 42� ¡«. 1. �«¥ªâà¨ç¥áª ï ¥¬ª®áâì ¯àï¬®ã£®«ì®© ¯« áâ¨ª¨(®à¬¨à®¢  ï á¨«  á®¯à®â¨¢«¥¨ï¯àï¬®ã£®«ì®© ¯« áâ¨ª¨ R=(8��V3) )�¥â®¤ 1 2 4 8� à¨ æ¨®ë© 0.734 1.065 1.619 2.570�®««®ª æ¨¨ [5] 0.7337 1.0640 1.6189 2.5698�à¥¤« £ ¥¬ë© 0.7334 1.0636 1.6183 2.5688¯à¨ ¥¨§¢¥áâëå C(1)0 ¨ C(2)0 ¯à¥¤áâ ¢«ïîâ á®¡®©ª®¥çë¥ àï¤ë, áã¬¬ë ª®â®àëå «¥£ª® ¢ëç¨á«ïîâ-áï ¯®á«¥ ®¯à¥¤¥«¥¨ï á®®â¢¥âáâ¢ãîé¨å ª®íää¨æ¨-¥â®¢ Lnk0 s ¨ Ln km 0.
�¨á. 1. �¨¨¨ â®ª  ¯à¨ ®¡â¥ª ¨¨ â®ª®©ª¢ ¤à â®© ¯« áâ¨ª¨ (a = 1)
�¨á. 2. �¨¨¨ â®ª  ¯à¨ ®¡â¥ª ¨¨ â®ª®©¯àï¬®ã£®«ì®© ¯« áâ¨ª¨ (a = 0:5)�¨á«¥ë¥ à áç¥âë ¯à®¢®¤¨«¨áì ¤«ï § ç¥¨©p = 15 ¨ q = 500. � ª ¯®ª §ë¢ îâ ¯à¨¢¥¤¥ë¥à¥§ã«ìâ âë (â ¡«. 1 ¨ £à ä¨ª¨ «¨¨© â®ª  à¨á. 1 {

�¨á. 3. �¨¨¨ â®ª  ¯à¨ ®¡â¥ª ¨¨ â®ª®©¯àï¬®ã£®«ì®© ¯« áâ¨ª¨ (a = 2)3), ¯à¥¤«®¦¥ë©  «£®à¨â¬ ¯®§¢®«ï¥â ¤®áâ¨çì ¢ë-á®ª®© áâ¥¯¥¨ â®ç®áâ¨. �®íää¨æ¨¥âë ¬ âà¨-æë Lnkms ¢ëç¨á«ï«¨áì   ®á®¢ ¨¨ ª¢ ¤à âãàëåä®à¬ã« ¨â¥£à¨à®¢ ¨ï � ãáá . �à¨ íâ®¬ ¤«ïà¥è¥¨ï ª®¥ç®©  «£¥¡à ¨ç¥áª®© á¨áâ¥¬ë ãà ¢-¥¨© ¨á¯®«ì§®¢ «áï ¨â¥à æ¨®ë© ¬¥â®¤. �¥-§ã«ìâ âë, ¯®«ãç¥ë¥ ¯à¨ ¯à®¢¥àªe £à ¨ç®£®ãá«®¢¨ï § ¤ ç¨ (7), â. ¥. ¯à¨ ¢ëç¨á«¥¨¨ § ç¥-¨© ¯®â¥æ¨ «  U ¢ ®¡« áâ¨ f(x1; x2;�0) j jx1j �1 � "; jx2j � a � "; " � 0:01g, ®â«¨ç îâáï ®â ¨á-â¨®£® § ç¥¨ï íâ®© äãªæ¨¨   ¯« áâ¨ª¥ ¥¡®«¥¥ ç¥¬   1%.�ãªæ¨î U ¬®¦® â ª¦¥ ¨â¥à¯à¥â¨à®¢ âìª ª í«¥ªâà¨ç¥áª¨© ¯®â¥æ¨ « ¯à®¢®¤ïé¥© ¯« -áâ¨ª¨ (á¬. á®®â®è¥¨ï (7)), â ª çâ® à áá¬ -âà¨¢ ¥¬ ï § ¤ ç  ® ¬¥¤«¥®¬ ®¡â¥ª ¨¨ ¯àï¬®-ã£®«ì®© ¯« áâ¨ª¨ ¢ï§ª®© ¥á¦¨¬ ¥¬®© ¦¨¤ª®-áâìî ¢ ¬ â¥¬ â¨ç¥áª®¬ ¯« ¥ íª¢¨¢ «¥â  § -¤ ç¥ ¯® ®¯à¥¤¥«¥¨î í«¥ªâà®áâ â¨ç¥áª®£® ¯®«ï¢®ªàã£ ¯à®¢®¤ïé¥© ¯« áâ¨ª¨. �¤®© ¨§ ¢ ¦-ëå í«¥ªâà®áâ â¨ç¥áª¨å å à ªâ¥à¨áâ¨ª § àï¦¥-®© ¯®¢¥àå®áâ¨ ï¢«ï¥âáï ¥¥ í«¥ªâà¨ç¥áª ï ¥¬-ª®áâì. �® ®¯à¥¤¥«¥¨î [13], í«¥ªâà¨ç¥áª ï ¥¬-ª®áâì C ¯®¢¥àå®áâ¨ S,  å®¤ïé¥©áï ¢ á®áâ®ï¨¨í«¥ªâà®áâ â¨ç¥áª®£® à ¢®¢¥á¨ï, ¥áâì â ª®© § -àï¤, ¯à¨ ª®â®à®¬ ¯®â¥æ¨ « ¯®¢¥àå®áâ¨ S à ¢¥�. �. �®¬¨«ª®, �. �. �®à®¢®© 39



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 2. �. 35 { 42¥¤¨¨æ¥, â ª çâ® ¤«ï ¯« áâ¨ª¨C = 14� aZ�a 1Z�1 l(y1; y2)dy1dy2:�ç¨âë¢ ï ¢ëà ¦¥¨¥ (10),  å®¤¨¬� = al00=�: (32)�à®¢¥¤¥ë¥ ¢ ¤ ®© áâ âì¥ ¢ëç¨á«¥¨ï í«¥ªâà¨-ç¥áª®© ¥¬ª®áâ¨ C ¯® ä®à¬ã«¥ (32) ¯®ª § «¨ å®à®-è¥¥ á®£« á®¢ ¨¥ á ¤ ë¬¨ ¯à¨¢¥¤¥ë¬¨ ¢ à ¡®-â å [3, 5]. �®®â¢¥âáâ¢ãîé¨¥ à¥§ã«ìâ âë ®â®¡à -¦¥ë ¢ â ¡«. 1.� ¨¥ § ç¥¨ï í«¥ªâà®¥¬ª®áâ¨ ¯« áâ¨ª¨ C¯®§¢®«ï¥â ®¯à¥¤¥«¨âì ®à¬ «ìãî á¨«ã, ¤¥©áâ¢ã-îéãî   ¯« áâ¨ªã á® áâ®à®ë ®¤®à®¤®£® ¯®-â®ª , ¨¬¥îé¥£®   ¡¥áª®¥ç®áâ¨ áª®à®áâì V3 [3].�¥©áâ¢¨â¥«ì®, ®à¬ «ì®¥ ¤ ¢«¥¨¥   ¯®¢¥àå®-áâ¨ ¯« áâ¨ª¨, á®£« á® (18), à ¢ï¥âáï �l(x1; x2).�®£¤  ®¡é ï ®à¬ «ì ï á¨« , ¤¥©áâ¢ãîé ï  ¯« áâ¨ªã, ¤ ¥âáï ¢ëà ¦¥¨¥¬R = 8��CV3: (33)�«ï ®¯à¥¤¥«¥¨ï «¨¨© â®ª  â¥ç¥¨ï ¦¨¤ª®áâ¨à áá¬ âà¨¢ « áì § ¤ ç  �®è¨ [2]8>><>>: _x1(t) = V1(x1; x2; x3);_x2(t) = V2(x1; x2; x3);_x3(t) = V3(x1; x2; x3);x1(0) = x01; x2(0) = x02; x3(0) = x03; (34)£¤¥ ¯à ¢ë¥ ç áâ¨ ¢ á¨áâ¥¬¥ (34) ¢ëà ¦ îâáï ç¥-à¥§  ©¤¥ë© ¯®â¥æ¨ « U ¯® ä®à¬ã« ¬ (5). �¥-è ï á¨áâ¥¬ã (34) ¬¥â®¤®¬ �ã£¥{�ãââ  ç¥â¢¥à-â®£® ¯®àï¤ª  ¯à¨ à §«¨çëå  ç «ìëå ãá«®¢¨ïå®¯à¥¤¥«ï¥¬ á¥¬¥©áâ¢® «¨¨© â®ª  (à¨á. 1{3).4. ����������.�������� ������� Lnkms�â¬¥â¨¬ ¥ª®â®àë¥ á¢®©áâ¢  ¬ âà¨æë ª®íä-ä¨æ¨¥â®¢ Lnkms, á«¥¤ãîé¨¥ ¨§   «¨§  ä®à¬ã«(16), (17). � âà¨æ  ª®íää¨æ¨¥â®¢ á¨áâ¥¬ë (11)ï¢«ï¥âáï ¡«®ç®©, ª®®à¤¨ âë ¡«®ª®¢ ¢ ¬ âà¨æ¥{ (n;m), £¤¥ n { áâà®ª  ¡«®ª®¢ ¢ ¬ âà¨æ¥, m {áâ®«¡¥æ ¡«®ª®¢ ¢ ¬ âà¨æ¥. �®®à¤¨ âë í«¥¬¥-â®¢ ¢ ¡«®ª¥ { (k; s), £¤¥ k { áâà®ª  í«¥¬¥â®¢ ¢¡«®ª¥, s { áâ®«¡¥æ í«¥¬¥â®¢ ¢ ¡«®ª¥. �§ ä®à¬ã«(16) á«¥¤ã¥â à ¢¥áâ¢® Inm(t) = Imn(t); ª®â®à®¥á¢¨¤¥â¥«ìáâ¢ã¥â ® á¨¬¬¥âà¨ç®áâ¨ ¬ âà¨æë ¨ ¥¥¡«®ª®¢ ®â®á¨â¥«ì® ¤¨ £® «¨. �¢®©áâ¢o á¨¬¬¥-âà¨¨ ¬ âà¨æë ¯®§¢®«ï¥â § ç¨â¥«ì® ã¬¥ìè¨âì

ª®«¨ç¥áâ¢® í«¥¬¥â®¢ (17), ª®â®àë¥ ¥¡å®¤¨¬® ¢ë-ç¨á«¨âì ¯à¨ à¥è¥¨¨ á¨áâ¥¬ë ãà ¢¥¨© (11).�«¥¤ã¥â ®â¬¥â¨âì, çâ® ¯®¤ëâ¥£à «ìë¥ äãª-æ¨¨ ¢ ä®à¬ã« å (17) ¨¬¥îâ ®á®¡¥®áâ¨ ¢ â®çª¥t = 0; � = 0: �«ï ¤¨ £® «ìëå í«¥¬¥â®¢ ¬ âà¨-æë ¯®¤ëâ¥£à «ìë¥ äãªæ¨¨ áâà¥¬ïâáï ª ¡¥áª®-¥ç®áâ¨ ¯à¨ t! 0, � ! 0, ¢ â® ¢à¥¬ï ª ª ¢¥¤¨ -£® «ìë¥ í«¥¬¥âë ¨¬¥îâ ãáâà ¨¬ë¥ ®á®¡¥®-áâ¨ ¢ â®çª¥ (0; 0). �â®â ä ªâ ¥£ â¨¢® ¢«¨ï¥â  â®ç®áâì ¢ëç¨á«¥¨ï ¨â¥£à «®¢, ¢å®¤ïé¨å ¢(17),   á«¥¤®¢ â¥«ì®, ¨   â®ç®áâì à¥è¥¨ï á -¬®© á¨áâ¥¬ë (11), ¯®áª®«ìªã ¤¨ £® «ìë¥ í«¥¬¥-âë ï¢«ïîâáï  ¨¡®«¥¥ áãé¥áâ¢¥ë¬¨ í«¥¬¥â ¬¨¬ âà¨æë. �®¦® ¯®ª § âì, çâ® ¤«ï ¥ª®â®àëå§ ç¥¨© n;m; k; s ª®íää¨æ¨¥âë ¬®£ãâ ¡ëâì ¢ë-à ¦¥ë ç¥à¥§ ®¤®ªà âë¥ ¨â¥£à «ë, ¯®¤ëâ¥-£à «ìë¥ äãªæ¨¨ ª®â®àëå ¨¬¥îâ â®«ìª® ãáâà -¨¬ë¥ ®á®¡¥®áâ¨ ¨«¨ ¢®¡é¥ ¥ ¨¬¥îâ ®á®¡¥-®áâ¥©   ¨â¥à¢ «¥ ¨â¥£à¨à®¢ ¨ï. �¨¦¥ ¯à¨-¢¥¤¥ àï¤ ä®à¬ã« ¤«ï ¢ëç¨á«¥¨ï ª®íää¨æ¨¥â®¢Ln kms ¯à¨ ç áâëå § ç¥¨ïå n;m; k; s: ) n = m = k = s = 0 { ª®íää¨æ¨¥â L0000 ¤®¯ãá-ª ¥â   «¨â¨ç¥áª®¥ ¢ëà ¦¥¨¥:L0000 = 4�� 13a (a�1 �p1 + a�2) + 13(a �p1 + a2)++ ln (a�1 +p1 + a�2) + a�1 ln (a +p1 + a2)�;(35)¡) n = m = 0; k = s 6= 0 { ¤¨ £® «ìë¥ í«¥¬¥-âë ¡«®ª  á ª®®à¤¨ â ¬¨ (0; 0):L0 k0 k = 12��k 2Z0 2� �� pa2�2 + 4 sin�k�d� � a��2k ;(36)¢) n = m = 0; k 6= s k 6= 0; s 6= 0 { ¢¥¤¨ £® «ì-ë¥ í«¥¬¥âë ¡«®ª  á ª®®à¤¨ â ¬¨ (0; 0):L0k0 s = (�1)k+s�(�2k � �2s)�� 2Z0 2�pa2�2 + 4[cos�s� � cos�k� ]� d� ; (37)£) n = m = k = 0; s 6= 0:L000 s = � (�1)s2��2s �pa2 + 1� ln 1�pa2 + 12 ��a� 1 + 12 2Z0 2�pa2�2 + 4 cos�s�� d��;(38)40 �. �. �®¬¨«ª®, �. �. �®à®¢®©



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 2. �. 35 { 42¤) ä®à¬ã«ë ¤«ï ¢ëç¨á«¥¨ï ª®íää¨æ¨¥â®¢ Ln0n0;Ln0m0 ¨ L00m 0 ¬®¦® ¯®«ãç¨âì ¨§ ¢ëà ¦¥¨© (36) {(38) á®®â¢¥âáâ¢¥®, ¥á«¨ § ¬¥¨âì a   1=a (íâ®á«¥¤ã¥â ¨§ ä®à¬ã« (16), (17));¥) n = m; k = s { ¤¨ £® «ìë¥ í«¥¬¥âë ¤¨ £®- «ìëå ¡«®ª®¢. �á¯®«ì§ãï (16), ¢ëà ¦¥¨ï ¤«ïª®íää¨æ¨¥â®¢ Lm sm s ¬®¦® § ¯¨á âì ¢ á«¥¤ãîé¥¬¢¨¤¥: Lmsms = 14��J1(m; s) � 1�sJ2(m; s)�� 1�m J3(m; s) � 1�m�s J4(m; s)�; (39)£¤¥ ¤¢®©ë¥ ¨â¥£à «ëJ1(m; s) == 2Z0 2Z0 (2� t)(2� � ) cos�mt cos�s�pt2 + a2�2 dtd�;(40)J2(m; s) = 2Z0 2Z0 (2� t) cos�mt sin�s�pt2 + a2�2 dtd�; (41)J3(m; s) = 2Z0 2Z0 (2� � ) sin�mt cos�s�pt2 + a2�2 dtd�;(42)J4(m; s) = 2Z0 2Z0 sin�mt sin�s�pt2 + a2�2 dtd� ; (43)¦) m = n; k 6= s { ¢¥¤¨ £® «ìë¥ í«¥¬¥âë¤¨ £® «ìëå ¡«®ª®¢. �ç¨âë¢ ï ä®à¬ã«ë (16),(17) ¨ (40) -(43), ¨¬¥¥¬Lmkms = (�1)k+s2�(�2k � �2s)��sJ2(m; s)�� �s�m J4(m; s) � �kJ2(m; k)� �k�m J4(m; k)�;(44)§) m 6= n; k = s { ¤¨ £® «ìë¥ í«¥¬¥âë ¢¥-¤¨ £® «ìëå ¡«®ª®¢:Ln sm s = (�1)n+m2�(�2n � �2m)��mJ3(m; s)���m�s J4(m; s) � �nJ3(n; s)� �n�s J4(n; s)�; (45)¨) m 6= n; k 6= s { ¢¥¤¨ £® «ìë¥ í«¥¬¥âë

¢¥¤¨ £® «ìëå ¡«®ª®¢:Lnkms = (�1)n+m+k+s�(�2n � �2m)(�2k � �2s)����m�sJ4(m; s) � �m�kJ4(m; k)���n�sJ4(n; s) + �n�kJ4(n; k)�: (46)�ãâ¥¬ § ¬¥ë ¯¥à¥¬¥ëå ¨ ¥á«®¦ëå ¯à¥-®¡à §®¢ ¨© ¨â¥£à «ë Ji ¬®£ãâ ¡ëâì ¯à¨¢¥¤¥ëª á«¥¤ãîé¨¬ ¢ëà ¦¥¨ï¬:Ji(m; s) = qi1 1Z0 fi1(t)dt+ qi2 1Z0 fi2(t)dt; (47)£¤¥ qij { ¥ª®â®àë¥ ª®áâ âë, ¨ äãªæ¨¨ fij(t)¨¬¥îâ ¢¨¤f11(t) = �s((t � 1) cos 2�st+ t + 1)(d41 � t4)(d21 � t2)3p1 + a2t2 ++ t2(3d21 + t2) sin 2�st(d21 � t2)3p1 + a2t2 ; (48)f12(t) = �m((t � 1) cos 2�mt + t+ 1)(t4 � d42)(t2 � d22)3pt2 + a2 ++ t2(3d22 + t2) sin 2�mt(t2 � d22)3pt2 + a2 ; (49)f21(t) = 2�st(t2 � d21)� (t2 + d21) sin 2�st(t2 � d21)2p1 + a2t2 ; (50)f22(t) == �m(d22 � t2)(1� (1 � t) cos 2�mt) + t2 sin 2�mt(d22 � t2)2pt2 + a2 ;(51)f31(t) == �s(d21 � t2)(1� (1� t) cos 2�st) + t2 sin 2�st(d21 � t2)2p1 + a2t2 ;(52)f32(t) = 2�mt(t2 � d22)� (t2 + d22) sin 2�mt(t2 � d22)2pt2 + a2 ; (53)f41(t) = sin 2�st(t2 � d21)p1 + a2t2 ; (54)f42(t) = sin 2�mt(t2 � d22)pt2 + a2 ; (55)£¤¥ ¨á¯®«ì§®¢ ë ®¡®§ ç¥¨ï d1 = m=s; d2 =1=d1:�. �. �®¬¨«ª®, �. �. �®à®¢®© 41
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