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 , § ¯®«¥ë© ¥®¤®à®¤ë¬ ¢¥é¥áâ¢®¬,ª®â®à®¥ å à ªâ¥à¨§ã¥âáï ¯®«®¦¨â¥«ì®© äãªæ¨¥©q(x; y) . �¯¥ªâà «ì ï § ¤ ç  ¤«ï â ª¨å ¢®«®¢®¤®¢¨¬¥¥â ¢¨¤8><>:�u(x; y) + k2q(x; y)u(x; y)= 0; (x; y)2 
;uj@
 = 0;ru 2 L2(
): (1)�âáãâáâ¢¨¥   «®£  ¯à¨æ¨¯  �í«¥ï ¤«ï ¯®£àã-¦¥ëå ¢ ¥¯à¥àë¢ë© á¯¥ªâà á®¡áâ¢¥ëå § -ç¥¨© ®£à ¨ç¥®£® á ¬®á®¯àï¦¥®£® ®¯¥à â®à § ç¨â¥«ì® § âàã¤ï¥â ¨áá«¥¤®¢ ¨¥ ¢®¯à®á  ®¡¨å áãé¥áâ¢®¢ ¨¨. �®íâ®¬ã ¢  áâ®ïé¥¥ ¢à¥¬ï ¥ïá®, áãé¥áâ¢ãîâ «¨ ¢®®¡é¥ á®¡áâ¢¥ë¥ § ç¥¨ï,¢«®¦¥ë¥ ¢ ¥¯à¥àë¢ë© á¯¥ªâà, á¯¥ªâà «ì®©§ ¤ ç¨ (1). �¥à¥à ¤®ª § «, çâ® íâ  § ¤ ç  ¨¬¥¥âç¨áâ® ¥¯à¥àë¢ë© á¯¥ªâà, ¥á«¨ 
 | «®ª «ì®á¦ âë©, ¯«®áª¨© ¢®«®¢®¤, § ¯®«¥ë© ®¤®à®¤-ë¬ ¢¥é¥áâ¢®¬, â. ¥. q(x; y) | ª®áâ â ,   £à ¨æ ¢®«®¢®¤  ã¤®¢«¥â¢®àï¥â ¥ª®â®àë¬ ãá«®¢¨ï¬ (£« ¤-ª®áâ¨ ¨ ¬®®â®®áâ¨) [1].� à ¡®â¥ [2] ¯®ª § ®, ª ª § ¬¥¨âì ¢ § ¤ ç¥ (1)£à ¨ç®¥ ãá«®¢¨¥ �¨à¨å«¥   ãá«®¢¨¥ âà¥âì¥£®à®¤ , çâ®¡ë ¯®ï¢¨«®áì ¢«®¦¥®¥ á®¡áâ¢¥®¥ § -ç¥¨¥,   ¢ [3, 4]  ©¤¥®, çâ® ¢ãâàì ¯«®áª®£®¢®«®¢®¤  
 á ãá«®¢¨¥¬ �¥©¬     £à ¨æ¥ ¬®¦®¯®¬¥áâ¨âì ¯à¥¯ïâáâ¢¨¥ T â ª, çâ®¡ë á¯¥ªâà «ì ï§ ¤ ç 8>>>><>>>>:�u(x; y)+ k2q(x; y)u(x; y)= 0; (x; y)2 
� T;@@nu����@
 = 0; @@nu����@T = 0;ru 2 L2(
)®¡« ¤ «  å®âï ¡ë ®¤¨¬ ¢«®¦¥ë¬ á®¡áâ¢¥ë¬§ ç¥¨¥¬.�  áâ®ïé¥© à ¡®â¥ à áá¬ âà¨¢ ¥âáï ¯®«ë©¯«®áª¨© ¢®«®¢®¤ ¯®áâ®ï®£® á¥ç¥¨ï, § ¯®«¥-ë© ®¤®à®¤ë¬ ¢¥é¥áâ¢®¬ á q = 1 , ¢ ª®â®à®¥

¯¥à¯¥¤¨ªã«ïà® ª ®á¨ ¢®«®¢®¤  Ox ¢áâ ¢«¥ ®¤  ¨«¨ ¥áª®«ìª® ¯« áâ¨ á à §«¨çë¬¨ q 6= 1 ,â. ¥. q(x) ï¢«ï¥âáï ªãá®ç®-¯®áâ®ï®© äãªæ¨¥©®â x . � íâ®¬ á«ãç ¥ ã¤ ¥âáï ¤®ª § âì áãé¥áâ¢®-¢ ¨¥ ¡¥áª®¥ç®© ¯®á«¥¤®¢ â¥«ì®áâ¨ á®¡áâ¢¥ëå§ ç¥¨© § ¤ ç¨ (1), ¥á«¨ q(x)> 1 ¨ q(x) 6� 1 . �«ï¤¢ãå á«ãç ¥¢ (ª®£¤  ¢áâ ¢«¥ë á®®â¢¥âáâ¢¥® ®¤ ¨«¨ ¤¢¥ ¯« áâ¨ë)  ©¤¥ë âà áæ¥¤¥âë¥ ãà ¢-¥¨ï, ª®â®àë¬ ã¤®¢«¥â¢®àïîâ á®¡áâ¢¥ë¥ § ç¥-¨ï, ¨ ¨áá«¥¤®¢ ® ¯®¢¥¤¥¨¥ á®¡áâ¢¥ëå § ç¥¨©ª ª äãªæ¨© ¯ à ¬¥âà®¢ ¢áâ ¢ª¨ (cà. [5]). � ¯¥à¢®¬á«ãç ¥ ¡ã¤¥¬  §ë¢ âì § ¯®«¥¨¥ <¯à®áâ®© ¢áâ ¢-ª®©>,   ¢® ¢â®à®¬ | <ª®«¥®¬>.1. �¯¥ªâà «ìë¥ å à ªâ¥à¨áâ¨ª¨ ¢®«®¢®¤ á § ¯®«¥¨¥¬ â¨¯  ¢áâ ¢ª¨�ãáâì ¯®«ë© ¯«®áª¨© ¢®«®¢®¤ ¯®áâ®ï®£® á¥-ç¥¨ï 
= fx 2R1; y 2 [0;+�]g;§ ¯®«¥ ¥®¤®à®¤ë¬ ¢¥é¥áâ¢®¬, å à ªâ¥à¨§ã-¥¬ë¬ ªãá®ç®-¯®áâ®ï®© äãªæ¨¥© q(x; y) . � á-á¬®âà¨¬ á¯¥ªâà «ìãî § ¤ çã8><>:�u+ k2q(x)u= 0;ujy=0 = 0; ujy=� = 0;u 2 L2(
): (2)�ã¤¥¬ ¨áª âì ª« áá¨ç¥áª®¥ à¥è¥¨¥ íâ®© § ¤ ç¨,â. ¥. ¤¢ ¦¤ë ¥¯à¥àë¢® ¤¨ää¥à¥æ¨àã¥¬®¥ ¢¥à §àë¢®¢ äãªæ¨¨ q(x) ,   ¢¤®«ì à §àë¢®¢ ã¤®¢«¥-â¢®àïîé¥¥ ãá«®¢¨ï¬ áè¨¢ª¨[u] = �@u@x�= 0: (3)� á¨«ã ¯®«®âë á¨áâ¥¬ë âà¨£®®¬¥âà¨ç¥áª¨åäãªæ¨© à¥è¥¨¥ (2) ¢á¥£¤  ¬®¦® ¯à¥¤áâ ¢¨âì ¢¢¨¤¥ u(x; y; k) = 1Xn=1 un(x; k) sin (ny);12 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò5



24 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ò5¯à¨ç¥¬ un (x) 2 L2(R1) \ C1(R1) . �®¤áâ ¢«ïï íâ®¢ëà ¦¥¨¥ ¢ (2), ¯®«ãç¨¬u00n = �n2 � k2q�un: (4)� ¤àã£®© áâ®à®ë, äãªæ¨ïun (x; y; k) = un (x; k) sin (ny);£¤¥ un(x) ã¤®¢«¥â¢®àï¥â ãà ¢¥¨î (4) ¨ ¯à¨ ¤«¥-¦¨â L2(R1)\C1(R1) , ã¦¥ ¥áâì à¥è¥¨¥ § ¤ ç¨ (2).�®íâ®¬ã ¢á¥ á®¡áâ¢¥ë¥ äãªæ¨¨ § ¤ ç¨ (2) ¨á-ç¥à¯ë¢ îâáï á«¥¤ãîé¨¬  ¡®à®¬ äãªæ¨©:un (x; y; k) = un (x; k) sin (ny); n= 1; 2; : : :£¤¥ un (x; k) ã¤®¢«¥â¢®àïîâ § ¤ ç¥ (4).�â  § ¤ ç  á¢®¤¨âáï ª ª¢ â®¢®¬¥å ¨ç¥áª®© § -¤ ç¥ ® á¯¥ªâà¥ ®¤®¬¥à®£® ãà ¢¥¨ï �àñ¤¨£¥à ,¯®íâ®¬ã ¬®¦® ãâ¢¥à¦¤ âì, çâ® ¯à¨ n= 1; 2; : : : ¢á¥¥¥ á®¡áâ¢¥ë¥ § ç¥¨ï «¥¦ â   ¨â¥à¢ «¥ n2maxx q(x) ; n2!¨ ¯à¨ q > 1 ¤«ï ª ¦¤®£® n  ©¤¥âáï å®âï ¡ë ®¤®á®¡áâ¢¥®¥ § ç¥¨¥ § ¤ ç¨ (4) (cp. c â¥®à¥¬®©XIII.6 ¨§ [6]).�â® ®§ ç ¥â, çâ® § ¤ ç  (2) ¯à¨ q > 1 ¨¬¥¥â¡¥áª®¥ç® ¬®£® á®¡áâ¢¥ëå § ç¥¨©. �«¥¤ã¥â®â¬¥â¨âì, çâ® ¯®áª®«ìªã, ª ª ¯®ª § « �¦®á [2],¥¯à¥àë¢ë© á¯¥ªâà § ¤ ç¨ (2) § ¯®«ï¥â ¯®«ã®áì[1; +1) , «¨èì ª®¥ç®¥ ç¨á«® íâ¨å á®¡áâ¢¥ëå§ ç¥¨© ¥ ¢«®¦¥® ¢ ¥¯à¥àë¢ë© á¯¥ªâà.2. � ¯®«¥¨¥ â¨¯  <¯à®áâ®© ¢áâ ¢ª¨>�¡à â¨¬áï â¥¯¥àì ª ¯à®áâ¥©è¥¬ã á«ãç î:q (x) =(q; x 2 (�1;+1);1;â®£¤  á®¡áâ¢¥ ï äãªæ¨ï § ¤ ç¨ (4) ¨¬¥¥â ¢¨¤un (x) =8>>>>>>><>>>>>>>:C1 expnpn2 � k2 xo ; x <�1;C3 sin hpk2q � n2 xi++C4 cos hpk2q � n2 xi ; �1< x < 1;C2 expn�pn2 � k2 xo ; x > 1;  ãá«®¢¨ï áè¨¢ª¨ (3) ¯à¨¢®¤ïâ ª á¨áâ¥¬¥ ¨§ ç¥âëà¥å®¤®à®¤ëå «¨¥©ëå ãà ¢¥¨© ¤«ï ®¯à¥¤¥«¥¨ïª®áâ â C1; : : : ; C4 . �â¨ ãà ¢¥¨ï à §à¥è¨¬ë â®£-¤  ¨ â®«ìª® â®£¤ , ª®£¤  k2 ª ª äãªæ¨ï ®â qã¤®¢«¥â¢®àï¥â ®¤®¬ã ¨§ ¤¢ãå á®®â®è¥¨©:pn2 � k2 cos hpk2q � n2i ==pk2q � n2 sin hpk2q � n2i

¨«¨ pn2 � k2 sin hpk2q � n2i== �pk2q � n2 cos hpk2q � n2i:�á«¨ á®¡áâ¢¥®¥ § ç¥¨¥ k2 ã¤®¢«¥â¢®àï¥â ¯¥à-¢®¬ã á®®â®è¥¨î, â® ¥¬ã ®â¢¥ç ¥â ¥ç¥â ï á®¡-áâ¢¥ ï äãªæ¨ï,   ¥á«¨ ¢â®à®¬ã | â® ç¥â ïá®¡áâ¢¥ ï äãªæ¨ï.�â¨ ãà ¢¥¨ï ¯®§¢®«ïîâ ¢ëç¨á«¨âì ¢á¥ á®¡-áâ¢¥ë¥ § ç¥¨ï § ¤ ç¨ (2), ¬¥ìè¨¥ ¥ª®â®à®©§ ¤ ®© ª®áâ âë, ¯à¨ «î¡®¬ § ¤ ®¬ § ç¥-¨¨ q . �  à¨á. 1 ®â¬¥ç¥ë ¢á¥ à¥§® áë¥ ç áâ®âë(ª®à¨ ¨§ á®¡áâ¢¥ëå § ç¥¨©), ¢¥«¨ç¨  ª®â®àëå¬¥ìè¥, ç¥¬ 3, ¯à¨ 1 < q < 10 . �§ íâ¨å £à ä¨ª®¢���������	
��¨á. 1���������	
��¨á. 2



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ò5 25¢¨¤®, çâ® ç¨á«® á®¡áâ¢¥ëå § ç¥¨© § ¤ ç¨ (2)¬¥¦¤ã ç áâ®â ¬¨ ®âá¥ç¥ª (n � 1)2 ¨ n2 ¡ëáâà®à áâ¥â á à®áâ®¬ n ¨«¨ q . � ¬¥â¨¬ ¥é¥, çâ® ã§ ¤ ç¨ (2) ¨¬¥îâáï ªà âë¥ á®¡áâ¢¥ë¥ § ç¥¨ï¯à¨ ¥ª®â®àëå q (à¨á. 2).3. � ¯®«¥¨¥ â¨¯  <ª®«¥ >�¡à â¨¬áï â¥¯¥àì ª á«ãç î § ¯®«¥¨ï â¨¯ <ª®«¥ >: q (x) =8><>:q1 > 1; x 2 (�a; 0);q2 < 1; x 2 (0;+b);1:�®¢â®àïï ¯à®¤¥« ë¥ ¢ëè¥ ¢ëª« ¤ª¨, ¬®¦®  ©-â¨ âà áæ¥¤¥â®¥ ãà ¢¥¨¥, ª®â®à®¬ã ã¤®¢«¥â¢®-àïîâ á®¡áâ¢¥ë¥ § ç¥¨ï § ¤ ç¨ (4). �à¨ ¤®áâ -â®ç® ¡®«ìè¨å n ã íâ®£® ãà ¢¥¨ï ¢á¥£¤  ¯®ï¢-«ïîâáï ¢¥é¥áâ¢¥ë¥ ª®à¨. �®íâ®¬ã áãé¥áâ¢ã¥â¡¥áª®¥ç® ¬®£® á®¡áâ¢¥ëå § ç¥¨© § ¤ ç¨ (2),å®âï ¤«ï § ¯®«¥¨ï íâ®£® â¨¯  ¨§ áª § ®£® ¢ ¯. 1¥ á«¥¤ã¥â áãé¥áâ¢®¢ ¨¥ ¤ ¦¥ ®¤®£® á®¡áâ¢¥®-£® § ç¥¨ï. �«¥¤ã¥â â ª¦¥ ®â¬¥â¨âì, çâ® ¬®¦®â ª ¯®¤®¡à âì ª®áâ âë, çâ®¡ë ¢á¥ á®¡áâ¢¥ë¥§ ç¥¨ï ¡ë«¨ ¢«®¦¥ë ¢ ¥¯à¥àë¢ë© á¯¥ªâà.� ¯à¨¬¥à, ¯à¨ q1 = 1:35; a = 1; q2 = 0:10; b = 4á®¡áâ¢¥ë¥ § ç¥¨ï à á¯à¥¤¥«¥ë   ¨â¥à¢ « å¬¥¦¤ã ª¢ ¤à â ¬¨ ç áâ®â ®âá¥çª¨ á«¥¤ãîé¨¬ ®¡-à §®¬:   ¨â¥à¢ «¥ [0; 1] ¥â ¨ ®¤®£® á®¡áâ-¢¥®£® § ç¥¨ï,   ¨â¥à¢ « å [n2; (n+ 1)2] ¯à¨n = 1; : : : ; 5 «¥¦¨â ¯® ®¤®¬ã á®¡áâ¢¥®¬ã § ç¥-¨î, ¯à¨ ¡®«ìè¥¬ n ç¨á«® á®¡áâ¢¥ëå § ç¥¨©  ¨â¥à¢ « å [n2; (n+ 1)2]  ç¨ ¥â à áâ¨.
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