
��� 539.3:624.131+539.215��������������� ������� ����������������������� ������ ��� �������������������� �� �������-������� ����������. �. �������, �. �. ����������­áâ¨âãâ £¨¤à®¬¥å ­¨ª¨ ��� �ªà ¨­ë, �¨¥¢�®«ãç¥­® 7.08.98� áâ âì¥ ¯®«ãç¥­® ¨ ¯à® ­ «¨§¨à®¢ ­®  á¨¬¯â®â¨ç¥áª®¥ à¥è¥­¨¥ £ à¬®­¨ç¥áª®© ª®­â ªâ­®© § ¤ ç¨ ® ª®«¥¡ ­¨ïå­¥¯à®­¨æ ¥¬®£® ¦¥áâª®£® èâ ¬¯ , à á¯®«®¦¥­­®£® ­  ­ áëé¥­­®¬ ¦¨¤ª®áâìî ¯®à¨áâ®-ã¯àã£®¬ ¯®«ã¯à®áâà ­áâ¢¥.�®ª § ­®, çâ® ¯à¨ áâà¥¬«¥­¨¨ ç áâ®âë ª®«¥¡ ­¨© ª ­ã«î íää¥ªâ¨¢­®¥ ª®­â ªâ­®¥ ­ ¯àï¦¥­¨¥,  ­ «®£¨ç­® á®®â-¢¥âáâ¢ãîé¥© § ¤ ç¥ â¥®à¨¨ ã¯àã£®áâ¨, ¨¬¥¥â ª®à­¥¢ãî ®á®¡¥­­®áâì ¯à¨ ¯à¨¡«¨¦¥­¨¨ ª ªà î èâ ¬¯ . �à¨ íâ®¬ª®­â ªâ­®¥ ¯®à®¢®¥ ¤ ¢«¥­¨¥ ¯à¥¤áâ ¢«ï¥â á®¡®© £« ¤ªãî äã­ªæ¨î,   ¯®àï¤®ª ã¡ë¢ ­¨ï ¥¥  ¬¯«¨âã¤ë ï¢«ï¥âáïà §«¨ç­ë¬, ¢ § ¢¨á¨¬®áâ¨ ®â â®£®, ãç¨âë¢ ¥âáï ¨«¨ ­¥â ¢ï§ª®áâì § ¯®«­ïîé¥© ¯®à¨áâãî áà¥¤ã ¦¨¤ª®áâ¨.���������á®¡¥­­®áâ¨ ¤¨­ ¬¨ç¥áª¨å à áç¥â®¢ áâà®¨-â¥«ì­ëå ª®­áâàãªæ¨© á¢ï§ ­ë á ­¥®¡å®¤¨¬®áâìîãç¥â  ¨å ¢§ ¨¬®¤¥©áâ¢¨ï á ã¯àã£¨¬ ®á­®¢ ­¨-¥¬. �â® ¯à¨¢®¤¨â ª ¨§¬¥­¥­¨î  ¬¯«¨âã¤-­®-ç áâ®â­ëå å à ªâ¥à¨áâ¨ª, ¤®¯®«­¨â¥«ì­®¬ã¤¥¬¯ä¨à®¢ ­¨î ¨ áãé¥áâ¢¥­­® áª §ë¢ ¥âáï ­  ­ -¯àï¦¥­­®-¤¥ä®à¬¨à®¢ ­­®¬ á®áâ®ï­¨¨ á®®àã¦¥-­¨©. � ª ç¥áâ¢¥ ¬®¤¥«¨ ®á­®¢ ­¨ï è¨à®ª® ¨á-¯®«ì§ã¥âáï ¬®¤¥«ì ã¯àã£®£® ®¤­®à®¤­®£® (á«®¨-áâ®£®) ¯®«ã¯à®áâà ­áâ¢  [1 { 3]. �¤­ ª® ¢ à¥ «ì-­ëå ãá«®¢¨ïå ®á­®¢ ­¨ï á®®àã¦¥­¨©, ¢ ®á®¡¥­­®-áâ¨ £¨¤à®í­¥à£¥â¨ç¥áª¨å, ï¢«ïîâáï ¢®¤®­ áëé¥­-­ë¬¨, ¢ á¢ï§¨ á ç¥¬ ¢®§­¨ª ¥â ­¥®¡å®¤¨¬®áâì ¢ ¨á-á«¥¤®¢ ­¨¨ ª®­â ªâ­ëå § ¤ ç ¤¨­ ¬¨ª¨ ¯®à¨áâ®-ã¯àã£¨å áà¥¤. �à¨ íâ®¬ ®á­®¢ ­¨¥ ¬®¤¥«¨àã¥âáïª ª ¤¢ãåä §­ ï áà¥¤ : ¯®à¨áâ ï â¢¥à¤ ï ä §  ¨¦¨¤ª®áâì, § ¯®«­ïîé ï ¯®àë. � íâ®¬ ª®­â¥ªáâ¥áà¥¤¨ ¬­®£®®¡à §¨ï áãé¥áâ¢ãîé¨å â¥®à¨© ¤¢ãå-ä §­ëå áà¥¤ ®¤­®© ¨§ ­ ¨¡®«¥¥ à á¯à®áâà ­¥­­®©ï¢«ï¥âáï ¬®¤¥«ì �. �¨® [4], ¢ à ¬ª å ª®â®à®© ãç¨-âë¢ îâáï ã¯àã£®¥, ¨­¥àæ¨®­­®¥ ¨ ¢ï§ª®¥ ¢§ ¨¬®-¤¥©áâ¢¨ï â¢¥à¤®© ¨ ¦¨¤ª®© ä §. �à¨ íâ®¬ áâàãª-âãà  ¨ § ª®­®¬¥à­®áâ¨ ä®à¬¨à®¢ ­¨ï ¢®«­®¢®£®¯®«ï áãé¥áâ¢¥­­® ãá«®¦­ïîâáï, çâ® ¯à¨¢®¤¨â ªª ç¥áâ¢¥­­ë¬ ¨§¬¥­¥­¨ï¬ ¢ ¯à®æ¥áá¥ ¢§ ¨¬®¤¥©-áâ¢¨ï á®®àã¦¥­¨© á äã­¤ ¬¥­â®¬.�  ®á­®¢ ­¨¨ ãà ¢­¥­¨© �. �¨® ¡ë«¨ ¤®¢®«ì-­® ¤¥â «ì­® ¨§ãç¥­ë ¯à®æ¥ááë à á¯à®áâà ­¥­¨ïà §«¨ç­ëå â¨¯®¢ ¢®«­ ¢ ¯®à¨áâ®-ã¯àã£¨å ­ áë-é¥­­ëå ¦¨¤ª®áâìî áà¥¤ å (á¬., ­ ¯à¨¬¥à, [5 {7]¨ ¡¨¡«¨®£à ä¨î ¢ ­¨å), ¢ â® ¢à¥¬ï ª ª ªà ¥¢ë¬§ ¤ ç ¬ ¤® á¨å ¯®à ã¤¥«¥­® §­ ç¨â¥«ì­® ¬¥­ì-è¥ ¢­¨¬ ­¨ï. � ¤ ­­®© à ¡®â¥ à áá¬®âà¥­  £ à-¬®­¨ç¥áª ï ª®­â ªâ­ ï § ¤ ç  ® ª®«¥¡ ­¨ïå ­¥-¯à®­¨æ ¥¬®£® ¦¥áâª®£® èâ ¬¯ , à á¯®«®¦¥­­®£®­  ­ áëé¥­­®¬ ¦¨¤ª®áâìî ¯®à¨áâ®-ã¯àã£®¬ ¯®-

«ã¯à®áâà ­áâ¢¥. �áãé¥áâ¢«¥­® á¢¥¤¥­¨¥ á®®â¢¥â-áâ¢ãîé¥© ªà ¥¢®© § ¤ ç¨ ¤«ï ãà ¢­¥­¨© �. �¨®ª á¨áâ¥¬¥ ¨­â¥£à «ì­ëå ãà ¢­¥­¨© ®â­®á¨â¥«ì-­® ª®­â ªâ­ëå ­ ¯àï¦¥­¨© ¨ ¨§ãç¥­ë ®á®¡¥­­®-áâ¨  á¨¬¯â®â¨ç¥áª®£® ¯®¢¥¤¥­¨ï íâ¨å ­ ¯àï¦¥­¨©¯à¨ áâà¥¬«¥­¨¨ ç áâ®âë ª®«¥¡ ­¨© èâ ¬¯  ª ­ã-«î.1. ���������� ������� áá¬ âà¨¢ ¥âáï ¯«®áª ï § ¤ ç  ® £ à¬®­¨ç¥-áª¨å ª®«¥¡ ­¨ïå ­¥¯à®­¨æ ¥¬®£® ¦¥áâª®£® èâ ¬-¯  è¨à¨­®© 2a ­  ¯®à¨áâ®-ã¯àã£®¬ ¯®«ã¯à®áâà ­-áâ¢¥ ¯à¨ § ¤ ­­®¬ ¢¥àâ¨ª «ì­®¬ á¬¥é¥­¨¨ W(§¤¥áì ¨ ¤ «¥¥ ¢à¥¬¥­­®© £ à¬®­¨ç¥áª¨© ¬­®¦¨-â¥«ì ei!t ®¯ãáª ¥âáï). �à¥¡ã¥âáï ®¯à¥¤¥«¨âì íä-ä¥ªâ¨¢­®¥ ­ ¯àï¦¥­¨¥ ¢ áª¥«¥â¥ £àã­â  ¨ ¯®à®¢®¥¤ ¢«¥­¨¥. � âà¥å¬¥à­®© ¯®áâ ­®¢ª¥ â ª ï § ¤ ç ¨áá«¥¤®¢ « áì ç¨á«¥­­® (á ¨á¯®«ì§®¢ ­¨¥¬ â¥å­¨-ª¨ äã­ªæ¨¨ �à¨­ ) ¢ áâ âì¥ [8]. �«ãç © ¯à®­¨æ -¥¬®£® èâ ¬¯  ¡ë« à áá¬®âà¥­ ¢ áâ âì¥ [9].� «¥¥ ¯®«ì§ã¥¬áï ¡¥§à §¬¥à­ë¬¨ ª®®à¤¨­ â -¬¨ x = x=a; y = y=a;¡¥§à §¬¥à­ë¬¨ ¢à¥¬¥­¥¬ t ¨ ç áâ®â®© £ à¬®­¨-ç¥áª¨å ª®«¥¡ ­¨© !t = c2a t; ! = ac2!;£¤¥ c2 { áª®à®áâì ¯®¯¥à¥ç­®© ¢®«­ë ¢ ¤¢ãåä §­®©áà¥¤¥ ¡¥§ ãç¥â  ¤¨áá¨¯ æ¨¨:c22 = G[�11 � �212=�22] :�¤¥áì G { ¬®¤ã«ì á¤¢¨£ ; �12 { ª®íää¨æ¨¥­â ¤¨­ -¬¨ç¥áª®© á¢ï§¨ áª¥«¥â  £àã­â  ¨ ¦¨¤ª®áâ¨, ¨¬¥î-é¨© à §¬¥à­®áâì ¯«®â­®áâ¨; �11, �22 ¬®¦­® à á-30 c
 �. �. �®¬¨«ª®, �. �. �à®ä¨¬çãª, 1998



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1998. �®¬ 1, N 3. �. 30 { 37á¬ âà¨¢ âì ª ª ­¥ª®â®àë¥ íää¥ªâ¨¢­ë¥ ¯«®â­®-áâ¨ ä §:�11 = �1 � �12; �22 = �2 � �12; �12 < 0;�1 = (1�m)�s; �2 = m�f ;£¤¥ �s ¨ �f { ¨áâ¨­­ë¥ ¯«®â­®áâ¨ â¢¥à¤®© ¨ ¦¨¤-ª®© ª®¬¯®­¥­â ¯®à¨áâ®£® á«®ï.�ãáâì ~u, ~U { ¢¥ªâ®àë ¯¥à¥¬¥é¥­¨© â¢¥à¤®© ¨¦¨¤ª®© ä § á®®â¢¥âáâ¢¥­­®:~u = fus; vsg; ~U = fuf ; vfg:Cç¨â ¥¬, çâ® ¤¢ãåä §­ ï áà¥¤  ®¯¨áë¢ ¥âáï ¬®-¤¥«ìî �. �¨®, ¢ à ¬ª å ª®â®à®© ãà ¢­¥­¨ï ¤¢¨-¦¥­¨ï ¨¬¥îâ ¢¨¤G�~u+ (A +G) grad div~u+Q grad div~v == �!2c22(�11~u+ �12~v) + i!ac2b(~u� ~v);Q graddiv~u+ Rgrad div~v == �!2c22(�12~u+ �22~v) � i!ac2b(~u� ~v); (1)£¤¥ ¨á¯®«ì§ãîâáï á«¥¤ãîé¨¥ ¯ à ¬¥âàë ¨ ®¡®§­ -ç¥­¨ï [5,£« ¢  1, x 3]:b = m2�0Kpr ; A = � + kfa20S0=m;Q = a0kfS0; R = mkfS0;� = 2�(1� 2�)G; S0 = mkr(mkr + a0kf ) ;a0 = 1�m � ks=kr; ks = �+ 23�;¯à¨ç¥¬ m { ¯®à¨áâ®áâì; � { ª®íää¨æ¨¥­â �ã á-á®­  ¯®à¨áâ®£® áª¥«¥â  á ¯ãáâë¬¨ ¯®à ¬¨; kf {¬®¤ã«ì ®¡ê¥¬­®© á¦¨¬ ¥¬®áâ¨ ¦¨¤ª®áâ¨; kr { ¨á-â¨­­ë© ¬®¤ã«ì á¦¨¬ ¥¬®áâ¨ â¢¥à¤®© ä §ë. �®¯à¥¤¥«¥­¨¥ ¯ à ¬¥âà  b ¢å®¤ïâ �0 { ¤¨­ ¬¨ç¥-áª¨© ª®íää¨æ¨¥­â ¢ï§ª®áâ¨ ¦¨¤ª®áâ¨ ¨ Kpr { ¯à®-­¨æ ¥¬®áâì.�à ¢­¥­¨ï (1) à áá¬ âà¨¢ îâáï ¢ ¯®«ã¯à®-áâà ­áâ¢¥ y<0 ¨ ¤®¯®«­ïîâáï £à ­¨ç­ë¬¨ ãá«®-¢¨ï¬¨ vs(x; 0) = vf (x; 0) =W; jxj < 1; (2)� sxy(x; 0) = 0; �1 < x <1; (3)�sy(x; 0) = �f (x; 0) = 0; jxj > 1: (4)

�à¨ íâ®¬ p=�m�1�f { ¯®à®¢®¥ ¤ ¢«¥­¨¥;�sfy =�sy + (m � 1)m�1�f { íää¥ªâ¨¢­®¥ ­ ¯àï¦¥-­¨¥; �y=�sy + �f { ®¡é¥¥ ­ ¯àï¦¥­¨¥, �y=�sfy �p.�á«®¢¨¥ (2) ï¢«ï¥âáï ª®­â ªâ­ë¬ ¨ ¯à¨ ¯®áâà®¥-­¨¨ à¥è¥­¨ï £à ­¨ç­®© § ¤ ç¨ (1), (2) { (4) ¨á¯®«ì-§ã¥¬ áâ ­¤ àâ­ë© ¯à¨¥¬ à §¡¨¥­¨ï ¥¥ ­  ¤¢¥ ç -áâ¨, ª®£¤  á­ ç «  à áá¬ âà¨¢ ¥âáï § ¤ ç  �í¬¡ ¤«ï ¯®«ã¯«®áª®áâ¨ y<0 á § ¤ ­­ë¬¨ ­ ¯àï¦¥­¨ï-¬¨,   § â¥¬ à áá¬ âà¨¢ ¥âáï á®¡áâ¢¥­­® ª®­â ªâ-­ ï § ¤ ç . � ª®© ¯à¨¥¬ ¯®§¢®«ï¥â á¢¥áâ¨ ª®­-â ªâ­ãî § ¤ çã ª á¨áâ¥¬¥ ¨­â¥£à «ì­ëå ãà ¢­¥-­¨© ­  ®âà¥§ª¥ jxj<1 á ¯®á«¥¤ãîé¥© ¥¥  «£¥¡à -¨§ æ¨¥©.2. ������ ����� ��� �������-����-��� ������¥è¥­¨¥ § ¤ ç¨ �í¬¡  ¤«ï á¨áâ¥¬ë ãà ¢­¥­¨©�. �¨® å®à®è® ¨§¢¥áâ­® ([5]). �«ï ¯®«­®âë ¨§-«®¦¥­¨ï ¯à¨¢¥¤¥¬ ªà âª® ¯®áâ ­®¢ªã § ¤ ç¨ ¨ á®-®â¢¥âáâ¢ãîé¨¥ ¢ëª« ¤ª¨. �à ¢­¥­¨ï �. �¨® à á-á¬ âà¨¢ îâáï ¢ ¯®«ã¯«®áª®áâ¨ x2R, y<0 á £à -­¨ç­ë¬¨ ãá«®¢¨ï¬¨ ¯à¨ y=0, x2R:� sxy(x; 0) = 0; (5)�sfy � �sy(x; 0) + m � 1m �f (x; 0) = �ap1(x); (6)�f (x; 0) = �map2(x): (7)�à¨ íâ®¬ p1(x), p2(x) áç¨â îâáï § ¤ ­­ë¬¨ ç¥â-­ë¬¨ äã­ªæ¨ï¬¨ ¯¥à¥¬¥­­®£® x2 (�1; 1).�¥ªâ®àë á¬¥é¥­¨© ~u=fus; vsg, ~U=fuf ; vfg¬®¦­® ¢ëà §¨âì ç¥à¥§ áª «ïà­ë¥ ¯®â¥­æ¨ «ë �1,�2, 	 [10]:~u = r�1 +r� f 1~ezg; ~U = r�2 +r� f 2~ezg;�1 = �1 +�2; �2 =M1�1 +M2�2; 1 = 	;  2 = M3	;á ®¯à¥¤¥«¥­­ë¬¨ ¯®áâ®ï­­ë¬¨ Mj . �à¨ íâ®¬ ¯®-â¥­æ¨ «ë ï¢«ïîâáï à¥è¥­¨ï¬¨ ãà ¢­¥­¨© �¥«ì¬-£®«ìæ (� + k2j )�j = 0; j = 1; 2; (� + k23)	 = 0á ¡¥§à §¬¥à­ë¬¨ ¢®«­®¢ë¬¨ ç¨á« ¬¨k2j = !2 c22c2 zj ; j = 1; 2;k23 = !2 �c22G [�11 +M3�12 + (1�M3)i�] : 31



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1998. �®¬ 1, N 3. �. 30 { 37�¤¥áì ç¨á«  z=zj , j=1; 2 ®¯à¥¤¥«ïîâáï ª ª ª®à­¨ª¢ ¤à â­®£® ãà ¢­¥­¨ï(q11q22 � q212)z2�� (q11�22 + q22�11 � 2q12�12 + i�) z++ ��11�22 � �212 + i�� = 0;ª®íää¨æ¨¥­âë� = � ba�!c2 ; �ij = �ij� ; c2 = H� ;� = �11 + �22 + 2�12 = (1�m)�s +m�f ;q11 = A+ 2GH ; q12 = QH ; q22 = RH ;H = A+ 2G+ R+ 2Q;M1;2=��11q22��12q12�(q11q22�q212)z1;2++(q22 + q12)i�g = f�22q12��12q22+ (q22 + q12)i�g ;M3 = (��12 + i�)=(�22 + i�):� «¥¥ ¡ã¤¥¬ ¯®«ì§®¢ âìáï ®¡®§­ ç¥­¨ï¬¨
j = 
j(�) =q�2 � k2j ; j = 1; 2; 3;nj = Q+ RMj2G ; mj = 1 + A +QMj2G ; j = 1; 2;� = �2 � k23=2; q = m � 1m :�ãáâì ¯à¥®¡à §®¢ ­¨ï �ãàì¥ ¨¬¥¥â ¢¨¤P j(�) = a2� 1Z�1 pj(x)e�i�xdx; j = 1; 2: (8)�¥è¥­¨¥ § ¤ ç¨ �í¬¡  (5) { (7) ¯à¨¢®¤¨â ª á«¥¤ã-îé¨¬ ¨­â¥£à «ì­ë¬ ¢ëà ¦¥­¨ï¬ ¤«ï ¢¥àâ¨ª «ì-­ëå ª®¬¯®­¥­â á¬¥é¥­¨© ¯à¨ y=0:vs(x; 0) = k234G��1Z�1P1(�)F1(�) + P2(�)[mF2(�) + (1�m)F1(�)]D(�) ��eix�d�; (9)

vf (x; 0) = 12G�� 1Z�1P 1(�)F3(�) + P2(�)[mF4(�) + (1�m)F3(�)]D(�) ��eix�d�;(10)£¤¥ äã­ªæ¨¨D(�) = �fn1k21[�2 �m2k22]� n2k22[�2 �m1k21]g++ �2
3[n2k22
1 � n1k21
2];F1(�) = n1k21
2 � n2k22
1;F2(�) = 
2[�2 �m1k21]� 
1[�2 �m2k22];F3(�) = �[M1n2k22
1��M2n1k21
2] +M3�2[n1k21
2 � n2k22
1];F4(�) = (M2 �M1)�2
1
2
3++ (M1 �M3)�2
1[�2 �m2k22]�� (M2 �M3)�2
2[�2 �m1k21]++ k232 �M2
2[�2�m1k21]�M1
1[�2�m2k22]	:�à¨ íâ®¬ ¬®¦­® ¯®ª § âì, çâ® ¤«ï ç¥â­ëå äã­ª-æ¨© D(�) ¨ Fj(�) á¯à ¢¥¤«¨¢ë á«¥¤ãîé¨¥  á¨¬¯â®-â¨ç¥áª¨¥ ä®à¬ã«ë ¯à¨ �!+1:D(�) = d0�2 + O(1);Fj(�) = Cj� + O(��1); j = 1; 2; 3;F4(�) = C4�3 + O(�); (11)£¤¥ ¯®áâ®ï­­ë¥d0 = k21k22f(m1 � 1=2)n2 � (m2 � 1=2)n1g;C1 = n1k21 � n2k22;C2 = (m2 � 1=2)k22 � (m1 � 1=2)k21;C3 = k21k22[(M2n1 �M1n2) + (n2 � n1)M3]=2++ k23[M2n1k21 �M1n2k22]=2;32



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1998. �®¬ 1, N 3. �. 30 { 37C4 =M1k22(1=2�m2)�M2k21(1=2�m1)++M3[k21(1=2�m1)� k22(1=2�m2)] == k21(1=2�m1)(M3 �M2)�� k22(1=2�m2)(M3 �M1):3. �������� ���������� ������ �������� ������������ ����������à¨ à áá¬®âà¥­¨¨ ª®­â ªâ­®© § ¤ ç¨ ¢®á¯®«ì-§ã¥¬áï à¥è¥­¨¥¬ § ¤ ç¨ �í¬¡ , ¤«ï ç¥£® ¢¢¥¤¥¬ ¢à áá¬®âà¥­¨¥ ­¥¨§¢¥áâ­ë¥ ª®­â ªâ­ë¥ ­ ¯àï¦¥-­¨ï p1(x), p2(x), ®¯à¥¤¥«¥­­ë¥ ­  ®âà¥§ª¥ jxj<1:p1(x) = ��sy(x; 0)� q�f (x; 0);mp2(x) = ��f (x; 0); jxj < 1:�à¨ íâ®¬, ¨áå®¤ï ¨§ ¯®áâ ­®¢ª¨ § ¤ ç¨ ª®­â ªâ-­®© § ¤ ç¨, áç¨â ¥¬, çâ® p1(x), p2(x) ï¢«ïîâáïç¥â­ë¬¨ ¨­â¥£à¨àã¥¬ë¬¨ ­  ®âà¥§ª¥ [�1; 1] äã­ª-æ¨ï¬¨. �®£¤ , ¢®á¯®«ì§®¢ ¢è¨áì (9), (10) ¨ à ¢¥­-áâ¢ ¬¨P j(�) = a2� 1Z�1 pj(x)ei�xdx = a� 1Z0 pj(x) cos(�x)dx;¯®«ãç ¥¬ ¤«ï ­ å®¦¤¥­¨ï ­®à¬¨à®¢ ­­ëå ­ ¯àï-¦¥­¨© qj(x) = pj(x)�G ; j = 1; 2á¨áâ¥¬ã «¨­¥©­ëå ¨­â¥£à «ì­ëå ãà ¢­¥­¨© ­  ®â-à¥§ª¥ x2 [0; 1]:1Z0 n 1Z0 q1(s) cos(�s)dsoK11(�) cos(x�)d�++1Z0 n 1Z0 q2(s) cos(�s)dsoK12(�) cos(x�)d�=0;1Z0 n 1Z0 q1(s) cos(�s)dsoK21(�) cos(x�)d�++1Z0 n 1Z0 q2(s) cos(�s)dsoK22(�) cos(x�)d�=W0; (12)

£¤¥ W0=W=a,   äã­ªæ¨¨ Kij(�) ¨¬¥îâ ¢¨¤D(�)K11(�) = k232 F1(�) � F3(�);D(�)K12(�) = k232 [mF2(�) + (1�m)F1(�)]��[mF4(�) + (1�m)F3(�)];D(�)K21(�) = k234 F1(�);D(�)K22(�) = k234 [mF2(�) + (1�m)F1(�)]:�«ï  ­ «¨§  áâàãªâãàë á¨áâ¥¬ë ãà ¢­¥­¨© (12)¨ ¥¥ à¥è¥­¨ï á«¥¤ã¥â ¯à®¢¥áâ¨ ¨áá«¥¤®¢ ­¨¥  á¨¬-¯â®â¨ç¥áª¨å á¢®©áâ¢ ï¤¥à Kij(�). �á¯®«ì§ãï á¨¬¯â®â¨ç¥áª¨¥ ä®à¬ã«ë (11) ¤«ï D(�) ¨ Fj(�);¤«ï ç¥â­ëå äã­ªæ¨© Kij(�) ¯à¨ �!+1 ¯®«ãç ¥¬ á¨¬¯â®â¨ª¨K11 = A11��1 + O(��3);K12 = A12� +O(��1);K21 = A21��1 + O(��3);K22 = A22��1 + O(��3);Aij = aijd0 ; i; j = 1; 2; (13)£¤¥ ¯®áâ®ï­­ë¥ aij ®¯à¥¤¥«ïîâáï ¢ëà ¦¥­¨ï¬¨a11 = k23C1=2�C3 = k23[n1k21 � n2k22]=2�� k21k22[(M2n1 �M1n2) + (n2 � n1)M3]=2�� k23[M2n1k21 �M1n2k22]=2;1ma12 = �C4 = k21(1=2�m1)(M2 �M3)�� k22(1=2�m2)(M1 �M3);a21 = k234 C1 = k234G [n1k21 � n2k22];a22 = k234 [mC2 + (1�m)C1] == k234 [m(m2 � 1=2)k22 �m(m1 � 1=2)k21++ (1 �m)(n1k21 � n2k22)]:�á¯®«ì§®¢ ­¨¥ ä®à¬ã« (13) ¯®§¢®«ï¥â á¢¥áâ¨á¨áâ¥¬ã ãà ¢­¥­¨© ¯¥à¢®£® à®¤  (12) ª á¨áâ¥¬¥33



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1998. �®¬ 1, N 3. �. 30 { 37á¨­£ã«ïà­ëå ¨­â¥£à «ì­ëå ãà ¢­¥­¨©. �à¥¤¯®-«®¦¨¬, çâ® äã­ªæ¨ï q1(x) ï¢«ï¥âáï ¨­â¥£à¨àã¥-¬®©,   q2(x) { ­¥¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬®© ­ ®âà¥§ª¥ [�1; 1], ¯à¨ç¥¬ q2(�1)=0 (íâ¨ ¯à¥¤¯®«®-¦¥­¨ï ¯®¤â¢¥à¦¤ îâáï ¯à®¢¥¤¥­­ë¬ ­¨¦¥  á¨¬-¯â®â¨ç¥áª¨¬  ­ «¨§®¬ á¨áâ¥¬ë ãà ¢­¥­¨© (12)).�®£¤ , á«¥¤ãï à ááã¦¤¥­¨ï¬ ¨§ [3, x 2�3], ¢¢¥¤¥¬ ¢à áá¬®âà¥­¨¥ ­®¢ë¥ ­¥¨§¢¥áâ­ë¥ äã­ªæ¨¨ r1(x),r2(x) ¨ ¯®áâ®ï­­ë¥ t1, t2:r1(x) = xZ0 q1(s)ds � t1x; t1 = 1Z0 q1(s)ds;r2(x) = q02(x)� t2x; t2 = q02(1); (14)â ª çâ® r1(�1) = r2(�1) = 0: (15)�®£¤  ¤«ï ­®¢ëå ­¥¨§¢¥áâ­ëå á¨áâ¥¬  (12) ¯®á«¥­¥ª®â®àëå ¯à¥®¡à §®¢ ­¨© ¯à¨®¡à¥â ¥â ¢¨¤A11 1Z0 sr1(s)s2�x2 ds�A12 1Z0 sr2(s)s2�x2 ds++ 1Z0 Q11(x; s)r1(s)ds � 1Z0 Q12(x; s)r2(s)ds++ t11Z0 sin �� K11(�) cos(x�)d�++ t21Z0 [� cos ��sin �]�3 K12(�) cos(x�)d�=0;A21 1Z0 sr1(s)s2�x2 ds+ 1Z0 Q21(x; s)r1(s)ds�� 1Z0 Q22(x; s)r2(s)ds++ t11Z0 sin �� K21(�) cos(x�)d�++ t21Z0 [� cos ��sin �]�3 K22(�) cos(x�)d�=W0;
(16)

£¤¥ ¢ á®®â¢¥âáâ¢¨¨ á  á¨¬¯â®â¨ç¥áª¨¬¨ ä®à¬ã« -¬¨ ¤«ï Kij(�) äã­ªæ¨¨K(0)11 (�) = �K11(�) � A11;K(0)12 (�) = ��1K12(�) �A12;K(0)21 (�) = �K21(�) � A21;K(0)22 (�) = ��1K22(�)

¨ ®â¢¥ç îé¨¥ ¨¬ à¥£ã«ïà­ë¥ ï¤à Qij(x; s) = 1Z0 K(0)ij (�) sin(s�) cos(x�)d�;i; j = 1; 2:�¨­£ã«ïà­ë¥ ¨­â¥£à «ë ¢ (16) ¯®­¨¬ îâáï ¢ á¬ë-á«¥ ¨­â¥£à «®¢ �®è¨.�¥è¥­¨¥ á¨áâ¥¬ë ãà ¢­¥­¨© (16), á®£« á­® (15),á«¥¤ã¥â ¨áª âì ¢ ª« áá¥ äã­ªæ¨©, ®¡à é îé¨å-áï ¢ ­ã«ì ­  ª®­æ å ¨­â¥à¢ « . � ª ¨§¢¥áâ­® ¨§®¡é¥© â¥®à¨¨ á¨­£ã«ïà­ëå ãà ¢­¥­¨© [11], â ª®¥âà¥¡®¢ ­¨¥ ¯à¨¢®¤¨â ª ­¥®¡å®¤¨¬®áâ¨ ¢ë¯®«­¥-­¨ï ¤¢ãå, â ª ­ §ë¢ ¥¬ëå, ãá«®¢¨© ®àâ®£®­ «ì­®-áâ¨. � à áá¬ âà¨¢ ¥¬®© á¨âã æ¨¨ ¢®§¬®¦­®áâì¢ë¯®«­¥­¨ï íâ¨å ãá«®¢¨© ®¡¥á¯¥ç¨¢ ¥âáï ­ «¨ç¨-¥¬ ­¥¨§¢¥áâ­ëå ¯®áâ®ï­­ëå t1, t2.� ª¨¬ ®¡à §®¬, ¯à¨ ç¨á«¥­­®¬ à¥è¥­¨¨ á¨áâ¥-¬ë ãà ¢­¥­¨© (16), á ãç¥â®¬ ­¥ç¥â­®áâ¨ äã­ªæ¨©rj(x) ¨ à ¢¥­áâ¢ (15), ¬®¦­® ¢®á¯®«ì§®¢ âìáï à §-«®¦¥­¨ï¬¨ ¯® ¯®«¨­®¬ ¬ �¥¡ëè¥¢  ¢â®à®£® à®¤ rj(s)=� 2�p1�s2 1Xk=1(�1)kRj;2kU2k�1(s);j = 1; 2; (17)á ­¥¨§¢¥áâ­ë¬¨ ¯®áâ®ï­­ë¬¨ Rj;2k, j=1; 2,k=1; 2; : : :�à¨ íâ®¬ ¤«ï ¨áå®¤­ëå ª®­â ªâ­ëå ­ -¯àï¦¥­¨©, á®£« á­® (14), ¨¬¥¥¬ à ¢¥­áâ¢ q1(x) = r01(x) + t1;q2(x) = � 1Zx r2(s)ds + t12 (x2 � 1):� ª¨¬ ®¡à §®¬, § ¬¥­  ­¥¨§¢¥áâ­ëå äã­ªæ¨© (14)¯®§¢®«ï¥â ¯®«ãç¨âì á¨áâ¥¬ã á¨­£ã«ïà­ëå ¨­â¥-£à «ì­ëå ãà ¢­¥­¨© ¨ ¢®á¯®«ì§®¢ âìáï ¥¤¨­®© á¨-áâ¥¬®© ®àâ®£®­ «ì­ëå ¯®«¨­®¬®¢ ¯à¨ ­ å®¦¤¥­¨¨®¡¥¨å ­¥¨§¢¥áâ­ëå äã­ªæ¨©.4. ��������������� ������� ���-������� ������ ��� !!0�­ «¨§ áâàãªâãàë ï¤¥à Kij(�) ¯®ª §ë¢ ¥â,çâ®  á¨¬¯â®â¨ç¥áª¨¥ ä®à¬ã«ë (13) ®¤­®¢à¥¬¥­­®ï¢«ïîâáï â ª®¢ë¬¨ ¨ ¯à¨ !!0:K11(�) � N11��1;K12(�) � N12k21 �;K21(�) � N21��1;K12(�) � N22��1:34



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1998. �®¬ 1, N 3. �. 30 { 37�à¨ íâ®¬ á«¥¤ã¥â à §«¨ç âì ¤¢  á«ãç ï, ¢ § ¢¨-á¨¬®áâ¨ ®â ­ «¨ç¨ï ¨«¨ ®âáãâáâ¢¨ï ¤¨áá¨¯ æ¨¨§  áç¥â âà¥­¨ï ¯®à®¢®© ¦¨¤ª®áâ¨. � á«ãç ¥ b=0¯®áâ®ï­­ë¥ Nij ¨¬¥îâ ¢¨¤N11 = n[M1n2 �M2n1 + (n1 � n2)M3]++ 
2n1(1 �M2)� 
2
21n2(1�M1)	 12d0 ;N12 = mM1;3n1d0 [(1=2�m1)n2 � (1=2�m2)n1g;N21 = n1
24d0 [n1
21 � n2];N22 = 
24
21d0 [m(m2 � 1=2)�m(m1 � 1=2)
21++ (1�m)(n1
21 � n2)];£¤¥ d0 = (m1 � 1=2)n2 � (m2 � 1=2)n1¨ ¢¢¥¤¥­ë ®¡®§­ ç¥­¨ïk21k22 = 
21 � z1z2 ;k23k22 = 
2 � !2 �c22G [�11�22 � �212]z2�22(¢ á«ãç ¥ b=0 ¨¬¥¥¬ �=0 ¨ §­ ç¥­¨ï ª®à­¥© z1,z2 ­¥ § ¢¨áïâ ®â ç áâ®âë !).�à¨ b 6=0 á®®â¢¥âáâ¢ãîé¨¥ ¯®áâ®ï­­ë¥ ¨¬¥îâ¢¨¤N11 = M13n22d0 ;N12 = mM13n1d0 [(1=2�m1)n2 � (1=2�m2)n1];N21 = n1
204d0 ;N22 = 
204 [�m(m1 � 1=2) + (1 �m)n1];£¤¥ 
20 = lim!!0 k23k22 � HG :� íâ®¬ á«ãç ¥ ¯à¨ !!0 á¯à ¢¥¤«¨¢ë á®®â­®è¥-­¨ï k21 � !2 c22c2 i�A0 = �i! bac2�c2A0 ;k22 � !2 c22c2 ; k23 � !2 c22�G :�®£« á­®  á¨¬¯â®â¨ç¥áª¨¬ ä®à¬ã« ¬ ¤«ïKij(�)¯®«ãç ¥¬ ¯à¨ !!0 (­¥§ ¢¨á¨¬® ®â §­ ç¥­¨ï b), á

ãç¥â®¬ áâàãªâãàë äã­ªæ¨© Kij:1Z0 n 1Z0 q2(s) cos(�s)dsoK12(�) cos(x�)d� �� �N12k21 1Z0 q02(s) ss2 � x2 ds;¨ ¤«ï ®áâ «ì­ëå ¨­¤¥ªá®¢ i; j=1; 2:1Z0 n 1Z0 qj(s) cos(�s)dsoKij(�) cos(x�)d� �� �Nij 1Z0 qj(s) ln(!js � xj)ds:� ª¨¬ ®¡à §®¬, á¨áâ¥¬  ãà ¢­¥­¨© (12) ¯à¨!!0 ¯à¨­¨¬ ¥â ¢¨¤N11 1Z0 q1(s) ln(!js� xj)ds++N12k21 1Z0 q02(s) ss2�x2 ds = 0;N21 1Z0 q1(s) ln(!js� xj)ds++N22 1Z0 q2(s) ln(!js � xj)ds = �W0: (18)�®ª ¦¥¬, çâ® íâ  á¨áâ¥¬  ãà ¢­¥­¨© ¤®¯ãáª ¥âï¢­®¥ à¥è¥­¨¥. �à¥¦¤¥ ¢á¥£®, ¨§ ¢â®à®£® ãà ¢­¥-­¨ï á¨áâ¥¬ë (18) ¨¬¥¥¬ á®®â­®è¥­¨¥1Z0 q1(s) ln(!js � xj)ds == �N22N21 1Z0 q2(s) ln(!js � xj)ds� W0N21 :�®¤áâ ¢«ïï íâ® ¢ëà ¦¥­¨¥ ¢ ¯¥à¢®¥ ãà ¢­¥-­¨¥ á¨áâ¥¬ë, ¯®«ãç ¥¬ ¤«ï ®¯à¥¤¥«¥­¨ï äã­ªæ¨¨q(x)=q2(x) «¨­¥©­®¥ ¨­â¥£à®-¤¨ää¥à¥­æ¨ «ì­®¥ãà ¢­¥­¨¥�N11N22 1Z0 q(s) ln(!js � xj)ds++N12N21k21 1Z0 q0 (s)s2�x2 ds=G(s)�N11W0: (19)35



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1998. �®¬ 1, N 3. �. 30 { 37� ª ª ª ¨áª®¬ ï äã­ªæ¨ï q(s) ï¢«ï¥âáï ç¥â­®©,â® ¨á¯®«ì§ãï ä®à¬ã«ã ¨­â¥£à¨à®¢ ­¨ï ¯® ç áâï¬¤«ï ¨­â¥£à «  �®è¨ [11,c. 586], ¨¬¥¥¬1Z0 q0(s) ss2 � x2ds = 1Z0 24 sZ�1 q00 (t)dt� �35 1s� xds == �12 1Z�1 q00 (s) ln js� xjds+ �2 ln(1� x2);� = q0(1):� ª¨¬ ®¡à §®¬, ãà ¢­¥­¨¥ (19) ¬®¦­® § ¯¨á âì ¢¢¨¤¥ 1Z�1 ln(!js � xj)r(s)ds == �2G(s) + N12N21k21 �[2 lnw + ln(1�x2)]; (20)£¤¥ r(s) = N11N22q(s) + N12N21k21 q00(s);� = q0(1):�­â¥£à¨àã¥¬®¥ à¥è¥­¨¥ ãà ¢­¥­¨ï (20) § ¤ ¥âáï¢ëà ¦¥­¨¥¬ [3, 11]:r(x) = � 2� ln(!=2) � G(x)p1� x2 :�â ª, ¤«ï ­ å®¦¤¥­¨ï äã­ªæ¨¨ q(x) ¯®«ãç ¥¬ «¨-­¥©­®¥ ¤¨ää¥à¥­æ¨ «ì­®¥ ãà ¢­¥­¨¥ ¢â®à®£® ¯®-àï¤ª q00(x) + l2k21q(x) = � 2F l2k21�N22 ln(!=2) � 1p1� x2 ; (21)£¤¥ ¯®áâ®ï­­ ï l2 = N11N22N12N21 :�¡é¥¥ ç¥â­®¥ ¯® x à¥è¥­¨¥ ãà ¢­¥­¨ï (21) ¨¬¥-¥â ¢¨¤q(x) = C cos(lk1x)� 2F lk1�N22 ln(!=2) xZ0 sin(lk1(x� s))p1� s2á ¯à®¨§¢®«ì­®© ¯®áâ®ï­­®© C. �«ï ­ å®¦¤¥­¨ïíâ®© ¯®áâ®ï­­®© á«¥¤ã¥â ¢®á¯®«ì§®¢ âìáï ãá«®¢¨-¥¬ q(1)=0, çâ® ¯à¨¢®¤¨â ª à ¢¥­áâ¢ãC cos(lk1) = 2F lk1�N22 ln(!=2) 1Z0 sin(lk1(1� s))p1� s2 ds:

�­ ç¨â äã­ªæ¨ï q2(x)=q(x) ¨¬¥¥â ¢¨¤q2(x) = 2W0lk1�N22 ln(!=2)��ncos(lk1x)cos(lk1) 1Z0 sin(lk1(1� s))p1� s2 ds�� xZ0 sin(lk1(x � s))p1� s2 dso: (22)�«ï ®¯à¥¤¥«¥­¨ï ­¥¨§¢¥áâ­®© äã­ªæ¨¨ q1(x) à á-á¬®âà¨¬ ¢â®à®¥ ãà ¢­¥­¨¥ á¨áâ¥¬ë (18). �®£¤ ¤«ï äã­ªæ¨ g̈(s) = N21q1(s) +N22pq(s)¨¬¥¥¬ ¨­â¥£à «ì­®¥ ãà ¢­¥­¨¥1Z0 q(s) ln(!js � xj)ds = �W0;®âªã¤  ¯®«ãç ¥¬ ¢ëà ¦¥­¨¥g(x) = � 2� ln(!=2) � W0p1� x2 :� ª¨¬ ®¡à §®¬, à¥è¥­¨¥ á¨áâ¥¬ë ãà ¢­¥­¨© (18)§ ¤ ¥âáï ¢ëà ¦¥­¨ï¬¨ (22) ¨q1(x) = � 2�N21 ln(!=2) � W0p1� x2 � N22N21 q2(x): (23)�§ ä®à¬ã« (22), (23) ¯®«ãç ¥¬  á¨¬¯â®â¨ç¥áª®¥à¥è¥­¨¥ á¨áâ¥¬ë ãà ¢­¥­¨© (12) ¯à¨ !!0:q1(x) � � 2�N21 ln(!=2) � W0p1� x2 ; (24)q2(x) � 2W0l2k21�N22 ln(!=2)��n 1Z0 (1� s)p1� s2 ds� xZ0 (x� s)p1� s2 dso == 2W0l2k21�N22 ln(!=2)n�2 �x arcsinx�p1�x2o; (25)¯à¨ç¥¬ q02(x) � � 2W0l2k21�N22 ln(!=2) arcsinx: (26)� ª¨¬ ®¡à §®¬, á®£« á­® (24), íää¥ªâ¨¢­®¥ ª®­-â ªâ­®¥ ­ ¯àï¦¥­¨¥ q1(x) ¨¬¥¥â ª®à­¥¢ãî ®á®-¡¥­­®áâì (1 � x2)�1=2 ¯à¨ x!�1, ¯à¨ íâ®¬  ¬-¯«¨âã¤  ª®«¥¡ ­¨© áâà¥¬¨âáï ª ­ã«î ¯à¨ !!036



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1998. �®¬ 1, N 3. �. 30 { 37ª ª 1= ln!. � á¯à¥¤¥«¥­¨¥ íää¥ªâ¨¢­®£® ­ ¯àï¦¥-­¨ï ¯®¤ èâ ¬¯®¬ ¨¬¥¥â á¥¤«®®¡à §­ë© å à ªâ¥à ¨íâ®â ¢ë¢®¤  ­ «®£¨ç¥­ á®®â¢¥âáâ¢ãîé¨¬ à¥§ã«ì-â â ¬ ¤«ï ª®­â ªâ­®© § ¤ ç¨ ¤¨­ ¬¨ç¥áª®© â¥®-à¨¨ ã¯àã£®áâ¨ ([3], £« ¢  2). �«ï ¯®à®¢®£® ª®­-â ªâ­®£® ¤ ¢«¥­¨ï ¢ ¯à¥¤¥«¥ !!0 ¯®«ãç ¥¬ äã­ª-æ¨î á ®á®¡¥­­®áâìî (1�x2)3=2 (á¬. (25), (26)).�à¨ íâ®¬  ¬¯«¨âã¤  áâà¥¬¨âáï ª ­ã«î ª ªk21= ln!. � ª¨¬ ®¡à §®¬, ¯®àï¤®ª áâà¥¬«¥­¨ï ª­ã«î ¢¥«¨ç¨­ë ¯®à®¢®£® ¤ ¢«¥­¨ï ï¢«ï¥âáï ¡®«¥¥¢ëá®ª¨¬ ¯® áà ¢­¥­¨î á íää¥ªâ¨¢­ë¬ ª®­â ªâ-­ë¬ ­ ¯àï¦¥­¨¥¬ ¨ § ¢¨á¨â ®â ­ «¨ç¨ï ¨«¨ ®â-áãâáâ¢¨ï ¤¨áá¨¯ æ¨¨, â ª ª ª ¯à¨ !!0 á¯à ¢¥¤-«¨¢ë á®®â­®è¥­¨ï k21=O(!) ¯à¨ b 6=0 ¨ k21=O(!2)¯à¨ b=0.����������� áâ âì¥ ®¯à¥¤¥«¥­®  á¨¬¯â®â¨ç¥áª®¥ à¥è¥­¨¥£à ­¨ç­®© § ¤ ç¨ ® £ à¬®­¨ç¥áª¨å ª®«¥¡ ­¨ïå¦¥áâª®£® ­¥¯à®­¨æ ¥¬®£® èâ ¬¯ , à á¯®«®¦¥­-­®£® ­  ¯®à¨áâ®-ã¯àã£®¬ ¯®«ã¯à®áâà ­áâ¢¥ ¯à¨áâà¥¬«¥­¨¨ ç áâ®âë ª®«¥¡ ­¨© ª ­ã«î. �®ª § ­®,çâ® ª®­â ªâ­®¥ íää¥ªâ¨¢­®¥ ­ ¯àï¦¥­¨¥ ¢¥¤¥â á¥-¡ï  ­ «®£¨ç­® ª®­â ªâ­®¬ã ­ ¯àï¦¥­¨î á®®â¢¥â-áâ¢ãîé¥© § ¤ ç¨ ã¯àã£®áâ¨,   ¨¬¥­­®, ¨¬¥¥â ª®à-­¥¢ãî ®á®¡¥­­®áâì ¢¡«¨§¨ ªà ¥¢ èâ ¬¯  ¨  ¬¯«¨-âã¤ã, áâà¥¬ïéãîáï ª ­ã«î ¯® § ª®­ã ®¡à â­®£®«®£ à¨ä¬ . � â® ¦¥ ¢à¥¬ï, ª®­â ªâ­®¥ ¯®à®¢®¥¤ ¢«¥­¨¥ ­¥ ¨¬¥¥â â ª®© ®á®¡¥­­®áâ¨ ¨ ã¡ë¢ ­¨¥¥£®  ¬¯«¨âã¤ë ¯à¨ áâà¥¬«¥­¨¨ ç áâ®âë ª®«¥¡ ­¨©ª ­ã«î ï¢«ï¥âáï ¡®«¥¥ ¡ëáâàë¬, ç¥¬ ã¡ë¢ ­¨¥  ¬-

¯«¨âã¤ë íää¥ªâ¨¢­®£® ­ ¯àï¦¥­¨ï. �®àï¤®ª íâ®-£® ã¡ë¢ ­¨ï § ¢¨á¨â ®â ­ «¨ç¨ï ¨«¨ ®âáãâáâ¢¨ï¤¨áá¨¯ æ¨¨ §  áç¥â âà¥­¨ï ¯®à®¢®© ¦¨¤ª®áâ¨.1. � ¡¥èª® �. �., �«ãèª®¢ �. �., �¨­ç¥­ª® �. �. �¨-­ ¬¨ª  ­¥®¤­®à®¤­ëå «¨­¥©­®-ã¯àã£¨å áà¥¤.{ �:� ãª , 1989.{ 344 á.2. �¥©¬®¢ �. �. �¨­ ¬¨ç¥áª¨¥ ª®­â ªâ­ë¥ § ¤ ç¨.{�: � ãª. ¤ã¬ª , 1976.{ 284 á.3. �¨­ ¬¨ª  á¯«®è­ëå áà¥¤ ¢ à áç¥â å £¨¤à®â¥å-­¨ç¥áª¨å á®®àã¦¥­¨© / �¥¤. �. �. �ïâå¥à  ¨�. �. �ª®¢«¥¢ .{ �: �­¥à£¨ï, 1976.{ 392 á.4. Biot M. A. Theory of propagation of elastic waves in
uid-saturated porous solid // J. Acoust. Soc. Amer.{1956.{ 28, N 2.{ P. 168{191.5. �¥©¬®¢ �. �., �à®ä¨¬çãª �. �., � ¢¨æª¨© �. �.�®«¥¡ ­¨ï ¨ ¢®«­ë ¢ á«®¨áâëå áà¥¤ å.{ �: � ãª.¤ã¬ª , 1990.{ 222 á.6. Albert D. G. A comparison between wave propaga-tion in water-saturated and air-saturated porous ma-terials // J. Appl. Phys.{ 1993.{ 73, N 1.{ P. 28{36.7. Sun F., Banks-Lee P., Peng H.Wave propagation the-ory in anisotropic periodically layered 
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