
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò4 13��� 517.956.224 � ������ �������{������� ��� �������������������� ��� �������� �� ����������.�. �àãâ¨æª¨©, �.�. �à®§®à®¢(ª ä¥¤à  ¬ â¥¬ â¨ª¨)E-mail: kprozorov@afrodita.phys.msu.su�§ãç¥­  ªà ¥¢ ï § ¤ ç  ¤«ï ãà ¢­¥­¨ï �¥«ì¬£®«ìæ  ¢­¥ à §à¥§®¢ ­  ¯«®áª®áâ¨. �à¨ íâ®¬ ­ ®¤­®© áâ®à®­¥ ª ¦¤®£® à §à¥§  § ¤ ¥âáï ãá«®¢¨¥ �¨à¨å«¥,   ­  ¤àã£®© | ãá«®¢¨¥ �¥©¬ ­ .�®ª § ­ë â¥®à¥¬ë áãé¥áâ¢®¢ ­¨ï ¨ ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï ªà ¥¢®© § ¤ ç¨. �®«ãç¥­®¨­â¥£à «ì­®¥ ¯à¥¤áâ ¢«¥­¨¥ ¤«ï à¥è¥­¨ï ¢ ¢¨¤¥ ¯®â¥­æ¨ «®¢. �«®â­®áâì ¢ ¯®â¥­æ¨ « å®¯à¥¤¥«ï¥âáï ¨§ ®¤­®§­ ç­® à §à¥è¨¬®© á¨áâ¥¬ë ¨­â¥£à «ì­ëå ãà ¢­¥­¨©.� à ¡®â å [1, 2] ¡ë«¨ ¨§ãç¥­ë § ¤ ç¨ �¨à¨å«¥¨ �¥©¬ ­  ¤«ï ãà ¢­¥­¨ï �¥«ì¬£®«ìæ  ¢­¥ à §à¥-§®¢ ­  ¯«®áª®áâ¨. � [3, 4] ¨§ãç «¨áì á¬¥è ­­ë¥§ ¤ ç¨ ¤«ï ãà ¢­¥­¨ï �¥«ì¬£®«ìæ , ª®£¤  ­  ®¤­®©á®¢®ªã¯­®áâ¨ à §à¥§®¢ § ¤ ¥âáï ãá«®¢¨¥ �¨à¨å«¥,  ­  ¤àã£®© | ãá«®¢¨¥ �¥©¬ ­ . � ­ áâ®ïé¥© à ¡®â¥¨§ãç ¥âáï ªà ¥¢ ï § ¤ ç  ¤«ï ãà ¢­¥­¨ï �¥«ì¬£®«ì-æ  ¢­¥ à §à¥§®¢ ­  ¯«®áª®áâ¨, ¯à¨ íâ®¬ ­  ®¤­®©áâ®à®­¥ ª ¦¤®£® à §à¥§  § ¤ ­® ãá«®¢¨¥ �¨à¨å«¥,  ­  ¤àã£®© | ãá«®¢¨¥ �¥©¬ ­ .�  ¯«®áª®áâ¨ x= (x1; x2) 2R2 à áá¬®âà¨¬ á®¢®-ªã¯­®áâì ¯à®áâëå à §®¬ª­ãâëå ªà¨¢ëå �1; : : : ;�Nª« áá  C2;�; � 2 (0; 1] , ­¥ ¨¬¥îé¨å ®¡é¨å â®-ç¥ª, ¢ â®¬ ç¨á«¥ ¨ ª®­æ®¢. �âã á®¢®ªã¯­®áâì ªà¨-¢ëå ¡ã¤¥¬ ­ §ë¢ âì ª®­âãà®¬ � . �ãáâì ª®­âãà� ¯ à ¬¥âà¨§®¢ ­ ¨ ¢ ª ç¥áâ¢¥ ¯ à ¬¥âà  ¢ëáâã-¯ ¥â ¤ã£®¢ ï  ¡áæ¨áá  (¤«¨­  ¤ã£¨) s : �n = fx :x = x(s) = (x1(s); x2(s)); s 2 [an; bn]g; n = 1; : : : ; N:� à ¬¥âà¨§ æ¨î ¢ë¡¥à¥¬ â ª, çâ®¡ë ¤«ï à §«¨ç­ëån ®âà¥§ª¨ [an; bn] ­  ®á¨ 0s ­¥ ¨¬¥«¨ ®¡é¨å â®ç¥ª, ¢â®¬ ç¨á«¥ ¨ ª®­æ®¢. �¥ªâ®à ª á â¥«ì­®© ª � ¢ â®çª¥x(s) ®¡®§­ ç¨¬ �x = fcos�(s); sin�(s)g ,   ¢¥ªâ®à­®à¬ «¨, á®¢¯ ¤ îé¨© á ¢¥ªâ®à®¬ ª á â¥«ì­®© ¯à¨¯®¢®à®â¥ ­  ã£®« �=2 ¯à®â¨¢ ç á®¢®© áâà¥«ª¨, ®¡®-§­ ç¨¬ nx = fsin�(s);� cos�(s)g . �à¨ ¢ë¡à ­­®©¯ à ¬¥âà¨§ æ¨¨ x01(s) = cos�(s) , x02(s) = sin�(s):�à¥¤¯®«®¦¨¬, çâ® ¯«®áª®áâì R2 à §à¥§ ­  ¢¤®«ìª®­âãà  � . �¥à¥§ �+ ®¡®§­ ç¨¬ âã áâ®à®­ã ª®­-âãà  � , ª®â®à ï ®áâ ¥âáï á«¥¢  ¯à¨ ¢®§à áâ ­¨¨¯ à ¬¥âà  s ,   ç¥à¥§ �� | ¯à®â¨¢®¯®«®¦­ãî áâ®-à®­ã. �®¢®ªã¯­®áâì ®âà¥§ª®¢ ®á¨ Os , ®â¢¥ç îé¨å� , ¡ã¤¥¬ â ª¦¥ ®¡®§­ ç âì � . �¥à¥§ X ®¡®§­ ç¨¬¬­®¦¥áâ¢® â®ç¥ª ¯«®áª®áâ¨, á®áâ®ïé¥¥ ¨§ ª®­æ®¢ � :X =SNn=1(x(an)[ x(bn)):�ã¤¥¬ £®¢®à¨âì, çâ® äã­ªæ¨ï F(s) , ®¯à¥-¤¥«¥­­ ï ­  � , ¯à¨­ ¤«¥¦¨â ¡ ­ å®¢ã ¯à®-áâà ­áâ¢ã Cr{(�); r 2 (0; 1]; { 2 [0; 1) , ¥á-«¨ F0(s) = F(s)QNn=1 j[(s� an)(s� bn)]{j 2 C0;r(�):�®à¬  ¢ ¯à®áâà ­áâ¢¥ Cr{(�) ®¯à¥¤¥«ï¥âáï ä®à¬ã-«®© kF(s)kCr{(�) = kF0(s)kC0;r(�) :�ã¤¥¬ £®¢®à¨âì, çâo äã­ªæ¨ï u(x) = u(x1; x2)¯à¨­ ¤«¥¦¨â ª« ááã £« ¤ª®áâ¨ G , ¥á«¨: 1) u(x) 2

2 C0(R2 n �) , â. ¥. u(x) ­¥¯à¥àë¢­  ¢­¥ � , ­¥¯à¥-àë¢­® ¯à®¤®«¦¨¬  ­  � á«¥¢  ¨ á¯à ¢  ¢® ¢á¥åâ®çª å,   â ª¦¥ ­¥¯à¥àë¢­® ¯à®¤®«¦¨¬  ­  ª®­æë� ; 2) ux1 ; ux2 2 C0(R2 n � nX) , £¤¥ X | ¬­®¦¥áâ¢®ª®­æ®¢ � ; 3) ­  ª®­æ å à §à¥§®¢ � äã­ªæ¨¨ ux1 ; ux2¬®£ãâ ¨¬¥âì ¨­â¥£à¨àã¥¬ë¥ ®á®¡¥­­®áâ¨, â. ¥. ¯à¨x! x(d) 2X á¯à ¢¥¤«¨¢  ®æ¥­ª juxj (x)j6Ajx� x(d)j� ; j = 1; 2; (1)£¤¥ ª®­áâ ­âë � > �1; A > 0 ¨ d = an «¨¡® d = bn ,n= 1; : : : ; N .�ä®à¬ã«¨àã¥¬ á¬¥è ­­ãî § ¤ çã ¤«ï ãà ¢­¥­¨ï�¥«ì¬£®«ìæ  ¢­¥ á¨áâ¥¬ë à §à¥§®¢ ­  ¯«®áª®áâ¨.�   ¤   ç   U : � ©â¨ äã­ªæ¨î u(x) ¨§ ª« áá  G ,ã¤®¢«¥â¢®àïîéãî ¢ R2 n � ¢ ª« áá¨ç¥áª®¬ á¬ëá«¥ãà ¢­¥­¨î �¥«ì¬£®«ìæ 4u+ k2u= 0; 06 arg k < �; (2)£à ­¨ç­ë¬ ãá«®¢¨ï¬u(x)j�+ = f+(s); (3)@u@nx ������ = f�(s) (4)¨ ãá«®¢¨ï¬ ­  ¡¥áª®­¥ç­®áâ¨. �á«¨ arg k = 0 , â. ¥.k =Re k > 0 , â® ­  ¡¥áª®­¥ç­®áâ¨ ¯®âà¥¡ã¥¬ ¢ë¯®«-­¥­¨ï ãá«®¢¨© ¨§«ãç¥­¨ï �®¬¬¥àä¥«ì¤ :ju(x)j =O �jxj�1=2� ;@u(x)@jxj � iku(x) = o�jxj�1=2� ; jxj !1: (5)�á«¨ 0< arg k < � , â. ¥. Im k > 0 , â® ­  ¡¥áª®­¥ç­®á-â¨ ¯®âà¥¡ã¥¬ ¢ë¯®«­¥­¨¥ á«¥¤ãîé¨å ãá«®¢¨©:ju(x)j = o�jxj�1=2� ; jruj= o�jxj�1=2� ; jxj !1:(6)�­ «®£ § ¤ ç¨ U ¤«ï ãà ¢­¥­¨ï � ¯« á  ¨§ã-ç¥­ ¢ [5]. � «¥¥ ¯®¤ R� : : : ds ¡ã¤¥¬ ¯®­¨¬ âìPNn=1 R bnan : : : ds . �á¯®«ì§ãï ¬¥â®¤ í­¥à£¥â¨ç¥áª¨åâ®¦¤¥áâ¢, ¬®¦­® ¤®ª § âì á«¥¤ãîé¥¥ ãâ¢¥à¦¤¥­¨¥.� ¥ ® à ¥¬   1. �á«¨ � 2 C2;�; � 2 (0; 1], â®£¤ § ¤ ç  U ¨¬¥¥â ­¥ ¡®«¥¥ ®¤­®£® à¥è¥­¨ï.7 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò4



14 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò4�ã¤¥¬ áâà®¨âì à¥è¥­¨¥ § ¤ ç¨ U , ¯à¥¤¯®« £ ï,çâ® f+(s) 2 C1;�(�) , f�(s) 2 C0;�(�) . � ¬¥â¨¬, çâ®ª®íää¨æ¨¥­â �ñ«ì¤¥à  � ¯à¨ ®¯à¥¤¥«¥­¨¨ £« ¤ª®áâ¨ª®­âãà  � ¨ äã­ªæ¨© f+(s) , f�(s) ¯à¥¤¯®« £ ¥âáï®¤­¨¬ ¨ â¥¬ ¦¥. �á«¨ íâ¨ ª®íää¨æ¨¥­âë à §«¨ç­ë,â® ¢ ª ç¥áâ¢¥ � á«¥¤ã¥â ¡à âì ­ ¨¬¥­ìè¨©. �¬¥áâ®£à ­¨ç­®£® ãá«®¢¨ï (3) § ¯¨è¥¬ íª¢¨¢ «¥­â­®¥:� @u@�x������+ = f 0+(s); f 0+(s)� df+(s)ds 2 C0;�(�); (7)u(x(an)) = f+(an); n= 1; : : : ; N: (8)�¥à¥§ H(1)0 (z) ®¡®§­ ç¨¬ äã­ªæ¨î � ­ª¥«ï I à®¤ ­ã«¥¢®£® ¯®àï¤ª , ª®â®à ï ï¢«ï¥âáï á¨­£ã«ïà­ë¬à¥è¥­¨¥¬ ãà ¢­¥­¨ï (2).�¥è¥­¨¥ § ¤ ç¨ U ¬®¦­® ¯®«ãç¨âì á ¯®¬®éìîâ¥®à¨¨ ¯®â¥­æ¨ «  ¤«ï ãà ¢­¥­¨ï (2). �é¥¬ à¥è¥-­¨¥ § ¤ ç¨ U ¢ ¢¨¤¥u[�; �](x) = V [�](x) + T [�](x); (9)£¤¥ V [�](x) = i4 R� �(�)H(1)0 (kjx � y(�)j)d� | ¯®-â¥­æ¨ « ¯à®áâ®£® á«®ï ¤«ï ãà ¢­¥­¨ï (2) ¨T [�](x) = i4 R� �(�)U(x; �)d� | ã£«®¢®© ¯®â¥­æ¨- « ¤«ï ãà ¢­¥­¨ï (2). �£«®¢®© ¯®â¥­æ¨ « ¤«ïãà ¢­¥­¨ï �¥«ì¬£®«ìæ  ¨§ãç «áï ¢ [1]. �«®â­®áâ¨�(s); �(s) ¡ã¤¥¬ à §ëáª¨¢ âì ¢ ¡ ­ å®¢®¬ ¯à®áâà ­-áâ¢¥ Cr{(�) , r 2 (0; 1]; { 2 [0; 1): �¤à® ã£«®¢®£®¯®â¥­æ¨ «  U(x; �) ®¯à¥¤¥«¥­® ­  ª ¦¤®© ¤ã£¥ �n(n= 1; : : : ; N) ä®à¬ã«®©U(x; �) = Z �an @@nyH(1)0 (kjx� y(�)j)d�; � 2 [an; bn];£¤¥ y = y(�) = (y1(�); y2(�)); jx � y(�)j == p(x1 � y1(�))2 + (x2 � y2(�))2: �¨¦¥ ¡ã¤¥¬ ¯®-« £ âì, çâ® ¯«®â­®áâì ã£«®¢®£® ¯®â¥­æ¨ «  ã¤®¢«¥-â¢®àï¥â ¤®¯®«­¨â¥«ì­ë¬ ãá«®¢¨ï¬ [1, 2]:bnZan �(�)d� = 0; n= 1; : : : ; N: (10)�­â¥£à¨àãï T [�](x) ¯® ç áâï¬ ¨ ¨á¯®«ì§ãï (10), ¢ë-à §¨¬ ã£«®¢®© ¯®â¥­æ¨ « ç¥à¥§ ¯®â¥­æ¨ « ¤¢®©­®£®á«®ïT [�](x) =� i4 Z� �(�) @@nyH(1)0 (kjx� y(�)j) d�;£¤¥ �(�) = R �an �(�)d�; � 2 [an; bn]; n = 1; : : : ; N:�ç¥¢¨¤­®, çâ® ¯®â¥­æ¨ «ë T [�](x) ¨ V [�](x) ã¤®¢-«¥â¢®àïîâ ª ª ãà ¢­¥­¨î (2) ¢­¥ � , â ª ¨ ãá«®¢¨ï¬­  ¡¥áª®­¥ç­®áâ¨ (5), (6).C¢®©áâ¢  ¯®â¥­æ¨ «®¢ T [�](x) ¨ V [�](x) ¨§ã-ç¥­ë ¢ [1]. � à ¡®â¥ [1] ¯®ª § ­®, çâ® ¥á«¨�(s); �(s) 2 Cr{(�) c r 2 (0; 1] , { 2 [0; 1); ¨ ¢ë¯®«-­¥­ë ãá«®¢¨ï (10), â® ¯®â¥­æ¨ «ë T [�](x); V [�](x)¯à¨­ ¤«¥¦ â ª« ááã G . � ç áâ­®áâ¨, ­¥à ¢¥­áâ¢® (1)¢ë¯®«­ï¥âáï á � = �{ , ¥á«¨ { 2 (0; 1) . �®«¥¥ â®£®,

äã­ªæ¨ï (9) ¯à¨­ ¤«¥¦¨â ª« ááã G ¨ ã¤®¢«¥â¢®àï¥â¢á¥¬ ãá«®¢¨ï¬ § ¤ ç¨ U §  ¨áª«îç¥­¨¥¬ £à ­¨ç­ëåãá«®¢¨© (3), (4).�â®¡ë ã¤®¢«¥â¢®à¨âì £à ­¨ç­ë¬ ãá«®¢¨ï¬, ¬ë¯®¤áâ ¢«ï¥¬ äã­ªæ¨î (9) ¢ ãá«®¢¨ï (7), (4), ¨á¯®«ì-§ã¥¬ ¯à¥¤¥«ì­ë¥ ä®à¬ã«ë ¤«ï ã£«®¢®£® ¯®â¥­æ¨ « ¨§ [1] ¨ ¯®«ãç ¥¬ ¨­â¥£à «ì­ë¥ ãà ¢­¥­¨ï ¤«ï ¯«®â-­®áâ¥© �(s); �(s) ­  � :i4 Z� @@s��(�)H(1)0 (kjx(s)� y(�)j)++�(�)U(x(s); �)�d�+ �(s)2 = f 0+(s);��(s)2 + i4 Z� @@nx��(�)H(1)0 (kjx(s)� y(�)j)++�(�)U(x(s); �)�d� = f�(s): (11)
�®¤áâ ¢¨¢ äã­ªæ¨î (9) ¢ ãá«®¢¨ï (8), ¯®«ãç¨¬¤®¯®«­¨â¥«ì­ë¥ ãà ¢­¥­¨ï ¤«ï �(s); �(s) :V [�](x(an)) + T [�](x(an)) = f+(an); n= 1; : : : ; N:(12)�§ ¯à¨¢¥¤¥­­ëå à ááã¦¤¥­¨© ¢ëâ¥ª ¥â� ¥ ® à ¥¬   2. �ãáâì � 2 C2;� , f+(s) 2 C1;�(�),f�(s) 2 C0;�(�); � 2 (0; 1]: �á«¨ �(s); �(s) 22 Cr{(�) | à¥è¥­¨¥ á¨áâ¥¬ë (10){(12), £¤¥r 2 (0; 1], { 2 [0; 1), â® ä®à¬ã«  (9) ¤ ¥â à¥è¥­¨¥§ ¤ ç¨ U :�à ¢­¥­¨ï (11) ¬®¦­® § ¯¨á âì ¢ ¢¨¤¥ (s 2 �) :�(s) + 1� Z� �(�) d�� � s + Z� �(�)v1(s; �)d�++Z� �(�)v2(s; �)d� = 2f 0+(s);��(s)� 1� Z� �(�) d��� s + Z� �(�)v3(s; �)d���Z� �(�)v4(s; �)d� = 2f�(s); (13)

£¤¥ v1(s; �) = i2 @@sU(x(s); �) , v2(s; �) = i2 @@sH(1)0 ��(kjx(s)�y(�)j)� 1�(��s) , v3(s; �) = i2 @@nxH(1)0 (kjx(s)�� y(�)j) , v4(s; �) = � i2 @@nxU(x(s); �) � 1�(��s) . �§«¥¬¬ 2, 3 à ¡®âë [1] ¨ «¥¬¬ 1, 3 à ¡®âë [2] ¢ëâ¥ª ¥â,çâ® v3(s; �) 2 C0;�(� � �) ¨ vj(s; �) 2 C0;p0(� � �)¯à¨ j = 1; 2; 4 ;p0 =(�; ¥á«¨ 0< � < 1;1� "0; ¤«ï «î¡®£® "0 2 (0; 1]; ¥á«¨ �= 1:(14)�ª« ¤ë¢ ï ¨ ¢ëç¨â ï ãà ¢­¥­¨ï (13) ¨ ¯à®¨§¢¥¤ï§ ¬¥­ã ­¥¨§¢¥áâ­ëå äã­ªæ¨© �1(s) = (�(s)��(s)) 22 Cr{(�); �2(s) = (�(s) + �(s)) 2 Cr{(�);�(s) = (�1(s) + �2(s))=2; �(s) = (�2(s)� �1(s))=2;(15)



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò4 15§ ¯¨è¥¬ ãà ¢­¥­¨ï (13) ¢ ¢¨¤¥ (s 2 �) :�j(s) + (�1)j 1� Z� �j(�) d�� � s++ 2Xl=1 Z� �l(�)Yjl(s; �) d� == 2(f 0+(s)� (�1)jf�(s)) 2 C0;�(�); j = 1; 2; (16)£¤¥ Yjl(s; �) = 12fv1(s; �) + (�1) lv2(s; �) �� (�1) l+jv3(s; �) + (�1) jv4(s; �)g: �§ £« ¤ª®-áâ¨ äã­ªæ¨© v1(s; �); : : : ; v4(s; �) ¢ëâ¥ª ¥â, çâ®Yjl(s; �) 2 C0;p0(���) , j; l = 1; 2 ; p0 ¡¥à¥âáï ¨§ (14).� â¥à¬¨­ å �1(s) , �2(s) ãá«®¢¨ï (10), (12) ¯à¨¬ãâ¢¨¤ bnZan (�1(�) + �2(�))d� = 0;V [(�2(�)� �1(�))=2](x(an))++T [(�1(�) + �2(�))=2](x(an)) = f+(an);n= 1; : : : ; N: (17)
�¨áâ¥¬  (16), (17) ï¢«ï¥âáï ç áâ­ë¬ á«ãç ¥¬ á¨á-â¥¬, ¨§ãç¥­­ëå ¢ à ¡®â¥ [6]. �® â¥®à¥¬¥ 1 ¨§ [6] ¢á¥à¥è¥­¨ï �1(s); �2(s) á¨áâ¥¬ë (16), (17), ¯à¨­ ¤«¥¦ -é¨¥ Cr{(�) c r 2 (0; 1] , { 2 [0; 1) , ¯à¥¤áâ ¢¨¬ë ¢ ¢¨-¤¥ �j(s) = �j�(s)=Qj(s); j = 1; 2; £¤¥ �1�(s); �2�(s) 22 C0;!(�) , ! = minf�; 1=4g , Q1(s) = QNn=1 js �� anj1=4js � bnj3=4 sign(s � an) 2 C0;1=4(�) , Q2(s) ==QNn=1 js� anj3=4js� bnj1=4 sign(s� an) 2 C0;1=4(�) .�âáî¤  á«¥¤ã¥â, çâ® �1(s); �2(s) 2 C!3=4(�) .�®ª ¦¥¬, çâ® áà¥¤¨ äã­ªæ¨© �1(s); �2(s) 22 C!3=4(�) ®¤­®à®¤­ ï á¨áâ¥¬  (16), (17) ¨¬¥¥â â®«ìª®âà¨¢¨ «ì­®¥ à¥è¥­¨¥. �ãáâì �01(s) , �02(s) | à¥è¥-­¨¥ ®¤­®à®¤­®© á¨áâ¥¬ë (16), (17) ¢ ¯à®áâà ­áâ-¢¥ C!3=4(�) , £¤¥ ! = minf�; 1=4g . �®£¤  äã­ªæ¨¨�0(s) = (�01(s) + �02(s))=2; �0(s) = (�02(s) � �01(s))=2 ,¯®áâà®¥­­ë¥ ¯® ä®à¬ã« ¬ (15), ¤ îâ à¥è¥­¨¥ ®¤­®-à®¤­®© á¨áâ¥¬ë (10) | (12). �ç¥¢¨¤­®, çâ® ®¤­®à®¤-­®© § ¤ ç¥ U (á f+(s) � f�(s) � 0) á®®â¢¥âáâ¢ã¥â®¤­®à®¤­ ï á¨áâ¥¬  (10){(12). �®£« á­® â¥®à¥¬¥ 2,äã­ªæ¨ï u0(x) = V [(�01(s)��02(s))=2](x)+T [(�01(s)++ �02(s))=2](x) ï¢«ï¥âáï à¥è¥­¨¥¬ ®¤­®à®¤­®© § -¤ ç¨ U . �á¯®«ì§ãï â¥®à¥¬ã 1, ¨¬¥¥¬: u0 � 0: �§¯à¥¤¥«ì­ëå ä®à¬ã« ¤«ï ª á â¥«ì­ëå ¨ ­®à¬ «ì­ëå¯à®¨§¢®¤­ëå ¯®â¥­æ¨ «®¢ [1] ¯®«ãç ¥¬�0j (s) = �@u0@�x � (�1)j @u0@nx�����x(s)2�+ ���@u0@�x � (�1)j @u0@nx�����x(s)2�� � 0;£¤¥ j = 1; 2: �¥¬ á ¬ë¬ ®¤­®à®¤­ ï á¨áâ¥¬  (16), (17)¨¬¥¥â â®«ìª® âà¨¢¨ «ì­®¥ à¥è¥­¨¥ áà¥¤¨ äã­ªæ¨©

�01(s); �02(s) 2 C!3=4(�) , ! = minf�; 1=4g . �§ ¯ã­ªâ  1â¥®à¥¬ë 1 ¨ â¥®à¥¬ë 2 à ¡®âë [6] ¢ëâ¥ª ¥â� ¥ ® à ¥¬   3. �ãáâì � 2 C2;� , f+(s) 2 C1;�(�),f�(s) 2 C0;�(�), � 2 (0; 1] . �®£¤  ­¥®¤­®à®¤­ ïá¨áâ¥¬  (16), (17) ¨¬¥¥â áà¥¤¨ äã­ªæ¨© �1(s);�2(s) 2 Cr{(�) (r 2 (0; 1]; { 2 [0; 1)) ¥¤¨­áâ-¢¥­­®¥ à¥è¥­¨¥. �â® à¥è¥­¨¥ ¯à¥¤áâ ¢¨¬® ¢¢¨¤¥ �j(s) = �j�(s)=Qj(s), j = 1; 2, £¤¥ �1�(s);�2�(s) 2 C0;!(�), ! = minf�; 1=4g, á«¥¤®¢ â¥«ì­®,�1(s); �2(s) 2 C!3=4(�) .�¥è¥­¨¥ �(s); �(s) 2 C!3=4(�) á¨áâ¥¬ë (10){(12)®¯à¥¤¥«ï¥âáï ¯® ä®à¬ã« ¬ (15), ¢ ª®â®àëå �1(s) ,�2(s) | à¥è¥­¨¥ á¨áâ¥¬ë (16), (17), £ à ­â¨à®¢ ­­®¥â¥®à¥¬®© 3. �§ â¥®à¥¬ 1 ¨ 2 á«¥¤ã¥â� ¥ ® à ¥¬   4. �ãáâì � 2 C2;� , f+(s) 2 C1;�(�),f�(s) 2 C0;�(�), � 2 (0; 1] . �®£¤  à¥è¥­¨¥ § ¤ -ç¨ U áãé¥áâ¢ã¥â, ¥¤¨­áâ¢¥­­® ¨ ¤ ¥âáï ä®à-¬ã«®© (9), ¢ ª®â®à®© ¯«®â­®áâ¨ �(s); �(s) ¡¥-àãâáï ¨§ (15), £¤¥ äã­ªæ¨¨ �1(s); �2(s) 2 C!3=4(�)(! = minf�; 1=4g) | à¥è¥­¨¥ á¨áâ¥¬ë (16), (17),£ à ­â¨à®¢ ­­®¥ â¥®à¥¬®© 3.�¥®à¥¬  4 ãáâ ­ ¢«¨¢ ¥â áãé¥áâ¢®¢ ­¨¥ ¨ ¥¤¨­-áâ¢¥­­®áâì ª« áá¨ç¥áª®£® à¥è¥­¨ï § ¤ ç¨ U : � ªá«¥¤ã¥â ¨§ ®¯à¥¤¥«¥­¨ï ª« áá  G; £à ¤¨¥­â à¥è¥­¨ï§ ¤ ç¨ U ¬®¦¥â ¨¬¥âì ®á®¡¥­­®áâ¨ ­  ª®­æ å � .�§ ¯ã­ªâë 3 â¥®à¥¬ë 5 à ¡®âë [1] ­¥à ¢¥­áâ¢® (1)¢ë¯®«­ï¥âáï á � = �3=4 . �ë¯¨è¥¬ ï¢­ë¥  á¨¬¯â®-â¨ç¥áª¨¥ ä®à¬ã«ë, ®¯¨áë¢ îé¨¥ ®á®¡¥­­®áâ¨ ru­  ª®­æ å � . �ãáâì x(d) | ®¤¨­ ¨§ ª®­æ®¢ �;d = an ¨«¨ d = bn , n = 1; : : : ; N; â. ¥. x(d) 2 X:�¢¥¤¥¬ ¢ ®ªà¥áâ­®áâ¨ x(d) ¯®«ïà­ãî á¨áâ¥¬ã ª®-®à¤¨­ â x1 = jx � x(d)j cos' , x2 = jx � x(d)j sin' .� ¯®¬­¨¬, çâ® �(s) | ã£®« ¬¥¦¤ã ­ ¯à ¢«¥­¨-¥¬ ®á¨ Ox1 ¨ ¢¥ªâ®à®¬ ª á â¥«ì­®© �x ¢ â®çª¥x(s) 2 �: �ã¤¥¬ áç¨â âì, çâ® ' 2 (�(d); �(d) + 2�) ,¥á«¨ d= an , ¨ ' 2 (�(d)� �; �(d) + �) , ¥á«¨ d= bn ,n = 1; : : : ; N . �®« £ ¥¬ ¯® ­¥¯à¥àë¢­®áâ¨, çâ®�(an) = �(an+0) , �(bn) = �(bn�0) . �¢¥¤¥¬ äã­ªæ¨¨�an3=4(s) = �2(s)js � anj3=4 , �an1=4(s) = �1(s)js � anj1=4 ,ï¢«ïîé¨¥áï £ñ«ì¤¥à®¢ë¬¨ ­  � ¢ ®ªà¥áâ­®á-â¨ an , ¨ äã­ªæ¨¨ �bn3=4(s) = �1(s)js � bnj3=4 ,�bn1=4(s) = �2(s)js � bnj1=4 | £ñ«ì¤¥à®¢ë¥ ­  � ¢®ªà¥áâ­®áâ¨ bn . �®¢â®àïï à ááã¦¤¥­¨ï ¨§ [7], ¯®-«ãç¨¬ á«¥¤ãîéãî â¥®à¥¬ã.� ¥ ® à ¥¬   5. �ãáâì x! x(d) 2 X , £¤¥ d = an¨«¨ d = bn , n = 1; : : : ; N . �®£¤  ¢ ®ªà¥áâ­®áâ¨â®çª¨ x(d) ¤«ï ¯à®¨§¢®¤­ëå à¥è¥­¨ï § ¤ ç¨ Uá¯à ¢¥¤«¨¢ë ä®à¬ã«ë:@u@x1 ����x!x(d) = (�1)j(d)�d3=4(d)2jx� x(d)j3=4 sin �d3=4++ �d1=4(d)2jx� x(d)j1=4 cos �d1=4 +O(1);8 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò4



16 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2004. ò4@u@x2 ����x!x(d) = (�1)j(d)�1�d3=4(d)2jx� x(d)j3=4 cos �d3=4++ �d1=4(d)2jx� x(d)j1=4 sin �d1=4 +O(1);£¤¥ �an3=4 = (3=4)' + (1=4)�(an), �bn3=4 = (3=4)' ++(1=4)�(bn)�3�=4, �an1=4 = (1=4)'+(3=4)�(an)+�=2,�bn1=4 = (1=4)' + (3=4)�(bn) � 3�=4; j(d) = 2 ¯à¨d = an ; j(d) = 1 ¯à¨ d = bn , n = 1; : : : ; N ; ç¥à¥§O(1) ®¡®§­ ç¥­ë äã­ªæ¨¨, ­¥¯à¥àë¢­ë¥ ¢ ®ªà¥áâ-­®áâ¨ â®çª¨ x(d), à §à¥§ ­­®© ¢¤®«ì � . �®«¥¥â®£®, äã­ªæ¨¨, ®¡®§­ ç¥­­ë¥ ª ª O(1), ­¥¯à¥àë¢-­ë ¨ ¢ á ¬®© â®çª¥ x(d) .�¢â®àë ¢ëà ¦ îâ ¨áªà¥­­îî ¡« £®¤ à­®áâì�.�. �£¨¡­¥¢ã §  ¯®«¥§­ë¥ ®¡áã¦¤¥­¨ï. � ¡®â 
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