
8 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 6� ¬¥â¨¬, çâ®�Sfng +Efng = (�fp�gM ; (�bS + bE)�fp�gM)(�fp�gM ;�fp�gM) (22)¨ ¯®íâ®¬ã ï¢«ï¥âáï ®æ¥ª®© á¢¥àåã ¤«ï ¬¨¨¬ «ì®-£® ª¢ â®¢®£® § ç¥¨ï á¢®¡®¤®© í¥à£¨¨ á¨áâ¥¬ëä¥à¬¨®®¢. �áâ¥áâ¢¥®,  ¨«ãçè¥© ®æ¥ª®© â ª®£®à®¤  ï¢«ï¥âáï ¬¨¨¬ã¬ ¢ëà ¦¥¨ï �Sfng+Efng ¯®¢á¥¬  ¡®à ¬ fng . �à®¤¥¬®áâà¨àã¥¬  å®¦¤¥¨¥íâ®£® ¬¨¨¬ã¬  â¥¯¥àì   ¯à¨¬¥à¥ ¡¥áá¯¨®¢ëå ¡®-§®®¢ á £ ¬¨«ìâ®¨ ®¬ (3) ¤«ï á«ãç ï k = 1 . �ã -â¨«¨áâ¨ç¥áª ï à¥£ã«ïà¨§ æ¨ï ¤«ï ¡®§®®¢ ¯à®¨§¢®-¤¨âáï â ª ¦¥, ª ª ¨ ¢ ä¥à¬¨®®¬ á«ãç ¥, ¨ ®æ¥ª á¢¥àåã ¤«ï ¬¨¨¬ «ì®£® ª¢ â®¢®£® § ç¥¨ï í-âà®¯¨¨ ¢ íâ®¬ á«ãç ¥ ¨¬¥¥â ¢¨¤Ffng =Xp "penp + U0a32L3 Xpq �ev(0)+ ev(p� q)�enpenq ���p0U0a32L3 en20+��enp ln enp� (1+enp) ln(1+enp)�; (23)£¤¥ ev(p) = R dxv(x) exp(ipx) , "p = ~2p2=2ma2 , enp |¯ã â¨«¨áâ¨ç¥áª¨¥ ç¨á«  § ¯®«¥¨ï, á¢ï§ ë¥ á®¡ëçë¬¨ ç¨á« ¬¨ § ¯®«¥¨ï np á®®â®è¥¨¥¬ â¨-¯  (20). �¨¨¬ã¬ ¢ëà ¦¥¨ï (23) ¯® enp ®¯à¥¤¥«ï¥âáï

à¥è¥¨¥¬ á¨áâ¥¬ë ãà ¢¥¨©"p+U0a3n0L3 Xp0 �ev(0)+ ev(p�p0)� enp0+� ln� enp1+enp����� �p0 U0a3en0L3 ev(0)+� ln� en01+ en0�! = 0; (24)N =Xp enp:�á«¨ ¯à¨ â¥¬¯¥à âãà¥ � à¥è¥¨¥ á¨áâ¥¬ë (24) â -ª®¢®, çâ® en0 � N , â® ¢ ¡®§®®© á¨áâ¥¬¥ ¯à¨ íâ®©â¥¬¯¥à âãà¥ áãé¥áâ¢ã¥â ª®¤¥á â.�¨â¥à âãà 1. � á«®¢ �.�. // ���. 2000. 125, ü 3. �. 453.2. � á«®¢ �.�. // �ãªæ.   «¨§ ¨ ¥£® ¯à¨«®¦¥¨ï. 1999. 33,ü 4. �. 50.3. � á«®¢ �.�. // �ãªæ.   «¨§ ¨ ¥£® ¯à¨«®¦¥¨ï. 2000. 34,ü 4. �. 35.4. � á«®¢ �.�. // ���. 1999. 121, ü 3. C. 492.5. �¥à¥§¨ �.�. �¥â®¤ ¢â®à¨ç®£® ª¢ â®¢ ¨ï. �.: � ãª ,1986.6. � á«®¢ �.�. �¯¥à â®àë¥ ¬¥â®¤ë. �.: � ãª , 1973.�®áâã¯¨«  ¢ p¥¤ ªæ¨î13.10.00��� 539.12.01 �������� ������� ������������ �������������������� ������� ������������� ��������������� N ������ � ���������� �����{��������. �. �¥é¥àïª®¢, �. �. �¢¥àáª®©(ª ä¥¤à  ª¢ â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í¥à£¨©)� áá¬®âà¥  § ¤ ç   å®¦¤¥¨ï ¢®«®¢ëå äãªæ¨© ¢®§¡ã¦¤¥ëå á®áâ®ï¨© ¤¨áªà¥â®£® á¯¥ªâà ª¢ â®¢ëå á¨áâ¥¬, ®¡« ¤ îé¨å ¢ ª« áá¨ç¥áª®¬ ¯à¥¤¥«¥ ¤®¯®«¨â¥«ìë¬¨ ¨â¥£à « ¬¨ ¤¢¨¦¥¨ï.�«ï ¥ª®â®à®£® ¨â¥à¢ «  § ç¥¨© ¯ à ¬¥âà®¢ ¯®â¥æ¨ «®¢ ¢§ ¨¬®¤¥©áâ¢¨ï ¯®«ãç¥ë à¥ªãàà¥â-ë¥ á®®â®è¥¨ï, ®¯à¥¤¥«ïîé¨¥ ¢®«®¢ë¥ äãªæ¨¨ á â®ç®áâìî ¤® ®à¬¨à®¢®ç®£® ¬®¦¨â¥«ï.� å®¦¤¥¨¥ ï¢ëå à¥è¥¨© ª« áá¨ç¥áª¨å ¨ ª¢ -â®¢ëå á¨áâ¥¬, ®¡« ¤ îé¨å á¢®©áâ¢®¬ ¯®«®© ¨â¥£-à¨àã¥¬®áâ¨, ¯®-¯à¥¦¥¬ã ¢ë§ë¢ ¥â ¨â¥à¥á [1{5].�  áâ®ïé¥¬ã ¢à¥¬¥¨ ¨§¢¥áâ® § ç¨â¥«ì®¥ç¨á«® ª¢ â®¢ëå á¨áâ¥¬ á N áâ¥¯¥ï¬¨ á¢®¡®¤ë, ®¡-« ¤ îé¨å ¤®¯®«¨â¥«ìë¬¨ ¨â¥£à « ¬¨ ¤¢¨¦¥¨ï[3{5]. �¤ ª® «¨èì ¢ ®£à ¨ç¥®¬ ç¨á«¥ á«ãç ¥¢ á¨å ¯®¬®éìî ã¤ ¥âáï ã¯à®áâ¨âì § ¤ çã ®¡ ®¯à¥¤¥«¥-¨¨ á¯¥ªâà  ¨ á®¡áâ¢¥ëå äãªæ¨© á®®â¢¥âáâ¢ãî-é¨å £ ¬¨«ìâ®¨ ®¢.� à ¡®â¥ [6] ¡ë« ¯à¥¤«®¦¥ á¯®á®¡  å®¦¤¥¨ïí¥à£¥â¨ç¥áª¨å ãà®¢¥© ¨ ¢®«®¢ëå äãªæ¨© ¤¨á-ªà¥â®£® á¯¥ªâà , ¥ ¨á¯®«ì§ãîé¨© ï¢®£® ¢¨¤  ¤®-¯®«¨â¥«ìëå á®åà ïîé¨åáï ¢¥«¨ç¨. � à ¡®â¥ [7]íâ¨¬ á¯®á®¡®¬ ¡ë«¨ ¨áá«¥¤®¢ ë á®áâ®ï¨ï ¤¨áªà¥â-®£® á¯¥ªâà  ª¢ â®¢ëå á¨áâ¥¬ á £ ¬¨«ìâ®¨  ¬¨
¢¨¤ H = NXi=1 �p2i2 +W (xi)�++�(�+ 1) NXi>j [V (xi� xj) + V (xi + xj)]; (1)¯®â¥æ¨ «®¬ ¯ à®£® ¢§ ¨¬®¤¥©áâ¢¨ïV (x) = 1sh2 x¨ ¯®â¥æ¨ «®¬ ¢¥è¥£® ¯®«ïW (x) = �(�� 1)2 1sh2 x��(�+ 1)2 1ch2 x; � > 0: (2)



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü6 9�à¥¤«®¦¥ ï ¢ à ¡®â¥ [6] § ¬¥  ¯¥à¥¬¥ëåtj = (chxj)�2; j = 1; : : : ; N; ¯®§¢®«ï¥â ¯®¨§¨âì¯®àï¤®ª á¨£ã«ïà®áâ¥© ¢ ãà ¢¥¨¨ �à�¥¤¨£¥à H = E . �¥à¥å®¤ ª á¨¬¬¥âà¨çë¬ ®â®á¨â¥«ì®¯¥à¥áâ ®¢®ª ¯® tj ¯¥à¥¬¥ë¬a1 = NYj=1 tj ; al = D̂l�1(l� 1)!a1; D̂ = NXj=1 @@tj ; l= 1; : : : ; N¯®§¢®«ï¥â § ¯¨á âì ¨áå®¤®¥ ãà ¢¥¨¥ �à�¥¤¨£¥à ¢ ¢¨¤¥, ã¤®¡®¬ ¤«ï  å®¦¤¥¨ï ãà®¢¥© í¥à£¨¨ ¨¢®«®¢ëå äãªæ¨©:[H1(�) +H2(�)]{ = [E � �(�)]{;£¤¥H1(�) = 2 NXl;m=1( l�1X�=1 1X�=0[(l+m�2�)� �]a�al+m���� ��(N �m+ 2)am�1al � (N � l+ 2)amal�1�� (N +m+ 1)alam]) @2@al@am�� NXl=1 nal�1(N � l+ 2)[4�+ 2�+ 3+ 2�(N + l� 3)]++ 2al(n� l+ 1)[2�+ 1+ �(N + l� 2)]o @@al ;H2(�) = aN(2 NXl;m=1alam @2@al@am ++ NXl=1 al @@al [4� + 2�+ 3+ 4�(N � 1)+ p(�)]o:(3)� à ¬¥âà � ¨ ¢¥«¨ç¨ë �(�); p(�) ®¯à¥¤¥«ïîâáï¨§ ãá«®¢¨ï ®à¬¨à®¢ª¨. �®«®¢ë¥ äãªæ¨¨ ¯à¥¤-áâ ¢«ïîâ á®¡®© ¯®«¨®¬ë ¯® á¨¬¬¥âà¨çë¬ ¯¥à¥-¬¥ë¬ aj :  (x1; : : : ; xN) == {(a1; : : : ; aN) NYj=1 z�j (1� z2j )�Yj>k(z2j � z2k);£¤¥ zj = th xj ¨{(a1; : : : ; aN) = nXp=0 X06j1;:::;jN6N cj1;:::;jNaj11 : : :ajNN :(4)�à®¢¨ í¥à£¨¨ ®¯à¥¤¥«ïîâáï  ¡®à®¬ N æ¥«ëåç¨á¥« j1; : : : ; jN ; 0 6 j1; : : : ; jN 6 n; j1 + : : :+ jN =p 6 n , £¤¥ n | ¬ ªá¨¬ «ì ï áâ¥¯¥ì ¯®«¨®¬  { .�§ ãá«®¢¨ï ®à¬¨à®¢ª¨ ¢®«®¢®© äãªæ¨¨ á«¥¤ã¥â,çâ® ç¨á«® n ®£à ¨ç¥® á¢¥àåã:n < �� �2 � �(N � 1):

�¥à£¥â¨ç¥áª¨© á¯¥ªâà ¨¬¥¥â ¢¨¤�Ej1;:::;jN = ��(�)� 4 NXl>m ljljm + 2(N + 1)p(�)�� [p(�) + �� �� 2n� �N ] + (5)+ 2 NXl=1 ljl[�(2N + 1) + 2n+ �� �� jl� �l]:� à ¡®â¥ [7] ã¤ «®áì  ©â¨ ¢®«®¢ë¥ äãªæ¨¨«¨èì ¢ ¯à®áâ¥©è¥¬ á«ãç ¥ n = 1 . �  áâ®ïé¥© à ¡®-â¥ ¬ë à áá¬®âà¨¬ ¢®«®¢ë¥ äãªæ¨¨ ¢®§¡ã¦¤¥ëåãà®¢¥© á n= 2 .�ëà ¦¥¨¥ (2) ¯à¥¤áâ ¢«ï¥â á®¡®© ®¡®¡é¥ë©¯®â¥æ¨ « �¥è«ï{�¥««¥à . �®âà¥¡®¢ ¢, çâ®¡ë ¢®«-®¢ë¥ äãªæ¨¨, á®£« á® (4), ¨¬¥«¨ ¢¨¤{(a1; : : : ; aN) = NXl=0 clal+ cN+1+ NXl6k blkalak; (6)á ãç¥â®¬ ãá«®¢¨ï ®à¬¨à®¢ª¨ ¯®«ãç ¥¬� = �� �2 � �(N � 1)� 2; p(�) = 1� 2�; (7)�(�) = �N2 ��23 (N2� 1)+ (�� �� �(N � 1)� 4)2� :�®¤áâ ¢«ïï (5), (6) ¨ (7) ¢ (3), ¯®«ãç ¥¬ á¨áâ¥¬ãN(N + 1)=2 ®¤®à®¤ëå «¨¥©ëå  «£¥¡à ¨ç¥áª¨åãà ¢¥¨© á à ¢ë¬ ã«î ®¯à¥¤¥«¨â¥«¥¬. � ®â«¨ç¨¥®â á«ãç ï n = 1 ¢ ãà ¢¥¨ïå á¨áâ¥¬ë ¯à¨áãâáâ¢ã¥â¢ª« ¤ ®â ¯¥à¢®£® á« £ ¥¬®£® ¢ H1(�) á® ¢â®àë¬¨¯à®¨§¢®¤ë¬¨ ¯® aj . �â® ¯à¨¢®¤¨â ª â®¬ã, çâ® ª®íä-ä¨æ¨¥âë cl; blk § ¢¨áïâ ®â ¢á¥å ¥ã«¥¢ëå ª®íää¨-æ¨¥â®¢ cm , m> l , bmn , m> l , n > k . �¥©áâ¢ãï ¯®¨¤ãªæ¨¨, ¬®¦® ¯®«ãç¨âì à¥ªãàà¥âë¥ á®®â®è¥-¨ï, á¢ï§ë¢ îé¨¥ ª®íää¨æ¨¥âë ¢ ¢ëà ¦¥¨¨ (6).� à¥§ã«ìâ â¥ ¢ § ¢¨á¨¬®áâ¨ ®â § ç¥¨© ª¢ â®¢ëåç¨á¥« j1; : : : ; jN ¯®«ãç ¥¬ âà¨ ¥íª¢¨¢ «¥âëå  -¡®à  à¥ªãàà¥âëå á®®â®è¥¨©.1. � ¯¥à¢®¬ á«ãç ¥ jl = 2�ls , s = 1; : : : ; N; p= 2 ;s0 = 2s�N�1 , n0 = 2s�j , K = (N�s+1)(����2��(N�s)) ; bss = ds , £¤¥ ds | ¯à®¨§¢®«ì ï ª®áâ -â , ¯®áª®«ìªã  è¨¬ á¯®á®¡®¬ ¢®«®¢ë¥ äãªæ¨¨®¯à¥¤¥«ïîâáï á â®ç®áâìî ¤® ®à¬¨à®¢ª¨, ¨bjl = 0; j + l > 2s; cj = 0; j > s0;bjn0 = 4(n0� j)Fj00 sX�=j+1 b�n0��+j ; (8)£¤¥ ¢¥«¨ç¨ë Fjkl ®¯à¥¤¥«¥ë ¨¦¥.5 ���, ä¨§¨ª ,  áâà®®¬¨ï, ü 6



10 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 62. �® ¢â®à®¬ á«ãç ¥ jl = �ls+�lN , s= 1; : : : ; N�1 ,p = 2 ; s0 = s� 1 , n0 =N , K = �� �+ 1 ; bsN = ds ,£¤¥ ds | ¯à®¨§¢®«ì ï ª®áâ â , ¨bjl = 0; j + l > s+N ; cj = 0; j > s0:�áâ «ìë¥ á®®â®è¥¨ï ¨¬¥îâ ¢¨¤bsN = 1� 2�Qs ds;bs�mN = 1Qs�m(� 2h(N � s+m+ 1)�2�� 3��2�(N � s+m)�+ 1ibs�m+1N++4(N � s+m) mXk=1 1X�=0 bs�m+kN�k+�++(1� 2�)cs�m); m= 1; : : : ; s� 1:� ¯®á«¥¤¥¬ á®®â®è¥¨¨ áã¬¬¨à®¢ ¨¥ ¯à®¢®-¤¨âáï ¯à¨ ãá«®¢¨¨ 2k 6N � s+m+ � .�â¬¥â¨¬, çâ® ãá«®¢¨¥ á ¬®á®¯àï¦¥®áâ¨ £ ¬¨«ì-â®¨   (1) ¯à¨¢®¤¨â ª ¥à ¢¥áâ¢ã (2�� 1)> 10 ++4�(N � 1) , â. ¥. ª®íää¨æ¨¥âë cj ¨ bjk ¥ ¬®£ãâ¡ëâì ¥§ ¢¨á¨¬ë¬¨.3. � âà¥âì¥¬ á«ãç ¥ jl = �ls + �lN�m , s == 1; : : : ; N�2 , m= 1; : : : ; N�s+1 , bsN�m = dsN�m ;s0 = s�m� 1 , n0 = N + s�m� j , £¤¥ dsN �m |¯à®¨§¢®«ì ï ª®áâ â , ¨bjl = 0; j + l > s0; cj = 0; j + l > N + s�m:�®íää¨æ¨¥âë bjn0 ®¯à¥¤¥«ïîâáï ¨§ ¢ëà ¦¥-¨ï (8). �¢¥¤¥¬ á«¥¤ãîé¨¥ ®¡®§ ç¥¨ï:Rjkl = 2l lY�=1f(s� j + k� �)[�� �� 3���(2N � s� j + k� �)]�Kg;Fjkl = 2k�l k�lY�=0f(s� j)[�� �� 3� �(2N�s�j+1)]++(N � n0 + k� � + 1)[�� �� 1���(N � n0 + k� �)]�Kg;Sj =Rj11+N � j + 1;Qj =Rj11+ 2(N � s+ 1)[�� �� 3� �(N � 3)]++2(2�� 2�� 7):�¥ªãàà¥âë¥ á®®â®è¥¨ï, ®¡é¨¥ ¤«ï ¢á¥å âà¥åá«ãç ¥¢, § ¯¨áë¢ îâáï á ¯®¬®éìî ¢¢¥¤¥ëå ¢¥«¨-

ç¨ á«¥¤ãîé¨¬ ®¡à §®¬:cs0�k+1 = (N � s0+ k)!� [(2�� 5)=(2�)�N + s0� k] ��"(�2�)k� [(2�� 5)=(2�)�N + s0](N � s0)!Rs0kk cs0+1++ 4 kXl=1(�2�)l�1� [(2��5)=(2�)�N + s0�k+ l�1](N � s0+ k� l)!Rs0kl �� s�s0+k���lX�=1 1X�=0 bs0�k+l+�+�N��+1(1� ��1�lk)#;k = 1; : : : ; s0(¢ íâ®¬ ¢ëà ¦¥¨¨ áã¬¬¨à®¢ ¨¥ ¯à®¢®¤¨âáï ¯à¨¢ë¯®«¥¨¨ ãá«®¢¨ï 2� 6N + 1+ k� s0 � l� � );bjn0�k = (�4�)k (N � n0 + k+ 1)!� [(�� 2)=��N + n0� k] ��(� [(�� 2)=��N + n0](N � n0 + 1)!Fjk1 bjn0 ��2 kXl=1(n0 � l� j) sX�=j+1 1X�=0(�4�)k��� [(�� 2)=��N + n0 � l](N � n0 + l+ 1)!Fjkl ��"h2(N�j+1)[��2��(N � 1)]+n0�l+jibj+1n0�l��2(n0 � l� j) sX�=j+1 1X�=0 b�n0�l��+�+j(1� ��1��j+1)#);k = 1; : : : ; n0� j + 1(¢ íâ®¬ ¢ëà ¦¥¨¨ áã¬¬¨à®¢ ¨¥ ¯à®¢®¤¨âáï ¯à¨¢ë¯®«¥¨¨ ãá«®¢¨ï 2� 6 n0 � l+ 1+ � + j );bjj = 2(N � j + 1)[2�� 3� 2�(N � j)]Sj bjj+1:�à¨¢¥¤¥ë¥ à¥ªãàà¥âë¥ á®®â®è¥¨ï ®¯à¥¤¥-«ïîâ ª®íää¨æ¨¥âë cj ¨ bjk ¤«ï ¯à®¨§¢®«ì®£® N ,  â¥¬ á ¬ë¬ ¢ á¨«ã (6) ¨ ¢®«®¢ë¥ äãªæ¨¨ á â®ç®-áâìî ¤® ®à¬¨à®¢®ç®£® ¬®¦¨â¥«ï. �à¨ ¢ë¯®«¥-¨¨ ãá«®¢¨ï 0< ����2�(N�1)< 6  ©¤¥ë¥ §¤¥áì¢®«®¢ë¥ äãªæ¨¨ ¨ ¢®«®¢ë¥ äãªæ¨¨ ¤«ï á«ãç ïn = 1 , ¢ëç¨á«¥ë¥ ¢ à ¡®â¥ [7], ¯à¥¤áâ ¢«ïîâ á®¡®©¢¥áì ¤¨áªà¥âë© á¯¥ªâà à áá¬ âà¨¢ ¥¬ëå á¨áâ¥¬.� § ª«îç¥¨¥ ®â¬¥â¨¬, çâ® ¢®«®¢ë¥ äãªæ¨¨¤¨áªà¥â®£® á¯¥ªâà  à áá¬®âà¥ëå á¨áâ¥¬ ¢ ¡®«¥¥è¨à®ª¨å ¨â¥à¢ « å § ç¥¨© ª®áâ â �; � ¨ � ,¤®¯ãáª îé¨å n > 3 , ¬®£ãâ ¡ëâì  ©¤¥ë   «®£¨ç-ë¬ á¯®á®¡®¬.�®«ãç¥ë¥ à¥§ã«ìâ âë ¬®£ãâ ¡ëâì ¨á¯®«ì§®¢ -ë ¤«ï ¯à®¢¥àª¨ à §«¨çëå ¯à¨¡«¨¦¥ëå ¬¥â®¤®¢à¥è¥¨ï ¬®£®ç áâ¨çëå ª¢ â®¢ëå § ¤ ç,   â ª¦¥¯à¨ ¨áá«¥¤®¢ ¨¨ á¨áâ¥¬, ¡«¨§ª¨å ª ¨â¥£à¨àã¥¬ë¬.



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü6 11�¨â¥à âãà 1. Dittrich J., Inozemtsev V.I. // J. Phys. A. 1993. 20. P. 753.2. �¥é¥àïª®¢ �.�., �¢¥àáª®© �.�. // �¥áâ. �®áª. ã-â . �¨§.�áâà®. 2000. ü1. C. 56 (Moscow University Phys. Bull.2000. No. 1. P. 66).3. Calogero F. // J. Math. Phys. 1971. 12, No. 3. P. 419.4. Sutherland B. // Phys. Rev. 1971. A4, No. 5. P. 2019. 5. Olshanetsky M.A., Perelomov A.M. // Phys. Reports. 1983. 94.P. 312.6. �®§¥¬æ¥¢ �.�., �¥é¥àïª®¢ �.�. // �à. á®®¡é. ����.1984. ü 4{84. �. 22.7. Inozemtsev V.I., Meshcheryakov D.V. // Phys. Scripta.1986. 33, No. 1. P. 99. �®áâã¯¨«  ¢ p¥¤ ªæ¨î10.01.00��� 514.763.85; 514.763.24 ������������ ������ ������������� �������������� ��������� ���������. �. �¨á¥«¥¢(ª ä¥¤p  ¬ â¥¬ â¨ª¨)�¯p¥¤¥«¥ë ¯p®¨§¢®¤ïé¨¥ á¥ç¥¨ï § ª®®¢ á®åp ¥¨ï ¤«ï í««¨¯â¨ç¥áª®£® ãp ¢¥¨ï �¨ã¢¨««ï.�®ª § ®, çâ® ª ¦¤®¬ã ¯p®¨§¢®¤ïé¥¬ã á¥ç¥¨î á®®â¢¥âáâ¢ã¥â ¥âp¨¢¨ «ìë© § ª® á®åp ¥¨ï;ãáâ ®¢«¥®, çâ® ¢á¥ ª« áá¨ç¥áª¨¥ § ª®ë á®åp ¥¨ï ¯®à®¦¤ îâáï á¨¬¬¥âp¨ï¬¨ « £p ¦¨  .�p¨¢¥¤¥ë ï¢ë¥ ä®p¬ã«ë, á®¯®áâ ¢«ïîé¨¥ ª ¦¤®¬ã ¯p®¨§¢®¤ïé¥¬ã á¥ç¥¨î ¥ª®â®àë© § ª®á®åà ¥¨ï.�¢ã¬¥p®¥ í««¨¯â¨ç¥áª®¥ ãp ¢¥¨¥ �¨ã¢¨««ïE = fF � @2u@x1@x1 + @2u@x2@x2 � exp(2u) = 0g (1)¢®§¨ª ¥â ¢® ¬®£¨å p §¤¥« å ¬ â¥¬ â¨ª¨ ¨ ¬ â¥¬ -â¨ç¥áª®© ä¨§¨ª¨. � p¨¬ ®¢®© £¥®¬¥âp¨¨ ®® ¯p¥¤-áâ ¢«ï¥â á®¡®© ãp ¢¥¨¥ � ãáá , § ¯¨á ®¥ ¢ ª®-ä®p¬ëå ª®®p¤¨ â å ¤«ï ¯«®áª®áâ¨ �®¡ ç¥¢áª®-£® [1]. �à®¬¥ â®£®, ãp ¢¥¨¥ (1) ¯à¨¬¥ï¥âáï ¯à¨ ¨á-á«¥¤®¢ ¨¨  ¢â®¬®¤¥«ìëå p¥è¥¨© ãp ¢¥¨© � -¤®¬æ¥¢ {�®£ãæ¥ [2].� áá¬®âà¥ë© ¢  áâ®ïé¥© à ¡®â¥ ¯®¤å®¤ á¢ï§ á à¥è¥¨¥¬ ®¯à¥¤¥«ïîé¨å ãà ¢¥¨©   ¯à®¨§¢®-¤ïé¨¥ á¥ç¥¨ï § ª®®¢ á®åà ¥¨ï [3] ¨ à¥ «¨§ æ¨-¥© ¬¥â®¤  ¢®ááâ ®¢«¥¨ï á®åà ïîé¨åáï â®ª®¢ ¯®¯à®¨§¢®¤ïé¨¬ á¥ç¥¨ï¬ [4].1. �p®¨§¢®¤ïé¨¥ á¥ç¥¨ï�§¢¥áâ® [3], çâ® ¯p®¨§¢®¤ïé¨¥ á¥ç¥¨ï  (¢ á«ã-ç ¥ ¥¤¨áâ¢¥®© § ¢¨á¨¬®© ¯¥p¥¬¥®© u(x1; x2) |¯p®¨§¢®¤ïé¨¥ äãªæ¨¨) § ª®®¢ á®åp ¥¨ï ¯p¨- ¤«¥¦ â ï¤pã ker �`EF �� ®¯¥p â®p , ä®p¬ «ì® á®-¯pï¦¥®£® ®¯¥p â®pã ã¨¢¥pá «ì®© «¨¥ p¨§ æ¨¨,®£p ¨ç¥®¬ã   ãp ¢¥¨¥ E :`F =X� @F@p�D�; (2)£¤¥ p� = @j�ju=@x� , � | ¬ã«ìâ¨¨¤¥ªá, x� ¯p®¡¥-£ ¥â ¢á¥  ¡®pë ¥§ ¢¨á¨¬ëå ¯¥p¥¬¥ëå x1 ¨ x2 ,Di = @=@xi +P� p�+i @=@p� | ¯®« ï ¯p®¨§¢®¤ ï¯® i-© ª®®p¤¨ â¥. �«ï ãp ¢¥¨ï (1) ®¯p¥¤¥«ïîé¥¥ãp ¢¥¨¥   ¯p®¨§¢®¤ïé¨¥ äãªæ¨¨ ¨¬¥¥â ¢¨¤D21 +D22 � 2 exp(2u) = 0: (3)

�p®¨§¢®¤ïé¨¥ äãªæ¨¨ ª« áá¨ç¥áª¨å § ª®®¢ á®-åp ¥¨ï áãâì äãªæ¨¨ ¥§ ¢¨á¨¬ëå ª®®p¤¨ â x1¨ x2 , ¯¥p¥¬¥®© u ¨ ¥¥ ¯¥p¢ëå ¯p®¨§¢®¤ëåp1 � p(1;0) , p2 � p(0;1) :  =  (x1; x2; u; p1; p2) . � íâ®¬á«ãç ¥ p¥è¥¨ï ãp ¢¥¨ï (3) ¨¬¥îâ ¢¨¤ =A(x1; x2)p1+B(x1; x2)p2+C(x1; x2); (4)¯p¨ç¥¬ äãªæ¨¨ A ¨ B ã¤®¢«¥â¢®pïîâ á®®â®è¥¨-ï¬ �®è¨{�¨¬  ,   C ®¯p¥¤¥«ï¥âáï ¨§ íâ¨å á®®â®-è¥¨©: C = @A@x1 = @B@x2 ; @A@x2 + @B@x1 = 0; (5)â. ¥. A = Re(�); B = Im(�) ï¢«ïîâáï á®®â¢¥âáâ¢¥®¢¥é¥áâ¢¥®© ¨ ¬¨¬®© ç áâï¬¨ £®«®¬®pä®© ¢ Cäãªæ¨¨ �(x1 + ix2) .2. � ª®ë á®åp ¥¨ï� ¯ à ¥ ¤ ¥ « ¥  ¨ ¥. �®åà ïîé¨¬áï  §ë¢ ¥âáïâ®ª (S1; S2) = �S2 dx1 + S1 dx2 , ¤¨¢¥à£¥æ¨ï ª®-â®à®£® à ¢  ã«î   ãà ¢¥¨¨ E = fF = 0g :D1(S1) + D2(S2) = �(F ) , � =P� a�D�: �p®¨§¢®-¤ïé ï äãªæ¨ï  § ª®  á®åp ¥¨ï � ¨¬¥¥â ¢ íâ®¬á«ãç ¥ ¢¨¤ ��(1) [3, 5].� p ¥¥ ¥ ¨§¢¥áâ®, ª ¦¤®¬ã «¨ í«¥¬¥âã ï¤p ker�`EF �� á®®â¢¥âáâ¢ã¥â ¥âp¨¢¨ «ìë© § ª® á®åp -¥¨ï ¨«¨ ¦¥ áãé¥áâ¢ãîâ ¯®áâ®p®¨¥ p¥è¥¨ï ®¯p¥-¤¥«ïîé¨å ãp ¢¥¨©. �p®æ¥¤ãp  ¨áª«îç¥¨ï â ª¨åp¥è¥¨© á®áâ®¨â ¢ á«¥¤ãîé¥¬.�ãáâì  2 ker�`EF �� , â. ¥. áãé¥áâ¢ã¥â â ª®©C -¤¨ää¥p¥æ¨ «ìë© ®¯¥p â®p � (®¯¥p â®p ¢¨¤ P� a�D� ), çâ® `�F ( ) = �(F ): (6)6 ���, ä¨§¨ª ,  áâà®®¬¨ï, ü 6


