
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò5 3������������� � �������������� ��������� 530.145; 530.12:531.51 ����������� ��������������� ������ ������������ ����O.�. �¨¬®ä¥¥¢áª ï, O.A. �àãáâ «¥¢, M.�. �¨ç¨ª¨ (ª ä¥¤à  ª¢ â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í¥à£¨©)E-mail: chich@goa.bog.msu.ru�ë ¯à®¤®«¦ ¥¬ à áá¬®âà¥¨¥ £à ¢¨â æ¨®®£® ¯®«ï ¢ â¥à¬¨ å ¯¥à¥¬¥ëå �®£®«î¡®¢ ,®¯à¥¤¥«¥ëå ¢ à ¡®â¥ [1]. � ¤ ç¥©  áâ®ïé¥© áâ âì¨ ï¢«ï¥âáï ¯®áâà®¥¨¥ à¥£ã«ïà®© â¥®à¨¨¢®§¬ãé¥¨© ¨ ¯®«ãç¥¨¥ ãá«®¢¨© ¥¥ ¯à¨¬¥¨¬®áâ¨.�â®à¨ç®¥ ª¢ â®¢ ¨¥�¯à¥¤¥«¨¬ ®¯¥à â®àëq̂st(x) = 1p2 �fst(x) + i ��f stn (x)� ;p̂st(x) = 1p2 �f stn (x)� i ��fst(x)� (1)¢ ¯à®áâà áâ¢¥ L äãªæ¨® «®¢ F á® áª «ïàë¬¯à®¨§¢¥¤¥¨¥¬hF1jF2i= Z DfstDf stn F1n[fst; f stn ]F2[fst; f stn ]:�â¨ ®¯¥à â®àë (1) á ¬®á®¯àï¦¥ë ¨ ã¤®¢«¥â¢®àïîâä®à¬ «ì®¬ã ª®¬¬ãâ æ¨®®¬ã á®®â®è¥¨î[q̂st(x); p̂st(x0)] = i�(x� x0);¯®íâ®¬ã ®¨ ¬®£ãâ ¡ëâì ¨áâ®«ª®¢ ë ª ª ®¯¥à â®àëª®®à¤¨ âë ¨ ¨¬¯ã«ìá  ®áæ¨««ïâ®à®¢ ¯®«ï ¨ ¨á-¯®«ì§®¢ ë ¤«ï ¯à®æ¥¤ãàë ¢â®à¨ç®£® ª¢ â®¢ ¨ï.�¤ ª® ¥¯®áà¥¤áâ¢¥®¥ ¨å ¨á¯®«ì§®¢ ¨¥ ¯à¨¢®-¤¨â ª ã¤¢®¥¨î ç¨á«  ¢®§¬®¦ëå á®áâ®ï¨© ¯®«ï,¯®áª®«ìªã áãé¥áâ¢ã¥â ¥é¥ ®¤  ¯ à  á ¬®á®¯àï¦¥-ëå ®¯¥à â®à®¢:~qst(x) = 1p2 �fst(x)� i ��f stn (x)� ;~pst(x) = 1p2 �f stn (x) + i ��fst(x)� ;ª®â®àë¥ ã¤®¢«¥â¢®àïîâ â®¬ã ¦¥ ª®¬¬ãâ æ¨®®¬ãá®®â®è¥¨î ¨ ª®¬¬ãâ¨àãîâ á q̂(x) ¨ p̂(x) .�¯¥à â®àë ~p(x) ¨ ~q â ª¦¥ ¬®£ãâ ¡ëâì á®®â¥á¥-ë á ®¯¥à â®à ¬¨ ª®®à¤¨ âë ¨ ¨¬¯ã«ìá , ª®â®àë¥®¯à¥¤¥«¥ë ¢ �®ª®¢áª®¬ ¯à®áâà áâ¢¥, ®àâ®£® «ì-®¬ ®¯¨á ®¬ã ¢ëè¥. �®íâ®¬ã áå¥¬  ª¢ â®¢ ¨ïá ¨á¯®«ì§®¢ ¨¥¬ ®¯¥à â®à®¢ (1) âà¥¡ã¥â à¥¤ãªæ¨¨ç¨á«  á®áâ®ï¨©. �¤¨¬ ¨§ ¢®§¬®¦ëå á¯®á®¡®¢à¥¤ãªæ¨¨ ¬®¦¥â ¡ëâì,  ¯à¨¬¥à, £®«®¬®àä®¥ ¯à¥¤-áâ ¢«¥¨¥.�ë ¬®¦¥¬ à áá¬ âà¨¢ âì ¯à®áâà áâ¢® äãª-æ¨® «®¢ F [zst; zst�] , ¨§®¬®àä®¥ ¯à®áâà áâ¢ã

F [fst; f stn ] . �á«¨ ®¯à¥¤¥«¨âìzst(x) = fst(x) + if stn (x); zst�(x) = fst(x)� if stn (x);â® q̂st(x) ¨ p̂st(x) ¬®¦® ®¯à¥¤¥«¨âì ª ª ®¯¥à â®àë:q̂st(x) = 1p2 �zst(x)� ��zst�(x)� ;p̂st(x) = 1p2 �zst�(x) + ��zst(x)� :� ¯à®áâà áâ¢¥ F [zst; zst�] à¥¤ãªæ¨ï ç¨á«  á®áâ®ï-¨© ¯à®¢®¤¨âáï ¢ë¡®à®¬ ¢¥ªâ®à  á®áâ®ï¨ï ¢ ¢¨¤¥F =0@expZ� zst(x)zst�(x)d�1A�[z]:�ç¥¢¨¤®, çâ® ¢¥ªâ®àF0 = exp0@Z� zst(x)zst�(x)d�1Aï¢«ï¥âáï ¢ ªãã¬®¬ ®¯¥à â®à®¢~qst(x) = 1p2 �zst(x) + ��zst�(x)� ;~pst(x) = 1p2i �zst�(x)� ��zst(x)� :�® ¥áâì ®¯¥à â®àë q̂st(x) ¨ p̂st(x) à¥ «¨§ãîâáï ¢£®«®¬®àä®¬ ¯à¥¤áâ ¢«¥¨¨. �¤ ª® ¯®áª®«ìªã áã-é¥áâ¢ã¥â ãá«®¢¨¥ ([1], ãà ¢¥¨¥ (3)), ª®â®à®¥ ¡ë«®¢¢¥¤¥® ®¤®¢à¥¬¥® á ¯¥à¥¬¥ë¬¨ �®£®«î¡®¢ ,¥¯®áà¥¤áâ¢¥® ¨á¯®«ì§®¢ âì £®«®¬®àä®¥ ¯à¥¤-áâ ¢«¥¨¥ ¥«ì§ï. �ë ¨á¯®«ì§ã¥¬ á«¥¤ãîéãî ¯à®-æ¥¤ãàã: á ç «  ¢¢®¤¨¬ ¯¥à¥¬¥ë¥ �®£®«î¡®¢  (2)¨ à §¢¨¢ ¥¬ áå¥¬ã â¥®à¨¨ ¢®§¬ãé¥¨©, ¯®«ãç ï ¯à¨íâ®¬ «¨è¨¥ á®áâ®ï¨ï. � â¥¬ ¯à®¢®¤¨¬ à¥¤ãªæ¨îç¨á«  á®áâ®ï¨©, ª®â®à ï ¡ã¤¥â § ¢¨á¥âì ®â ¤¨ ¬¨-ç¥áª¨å ãà ¢¥¨© á¨áâ¥¬ë.2 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò5



4 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò5�¯¥à â®àë ª®®à¤¨ âë ¨ ¨¬¯ã«ìá  ¢ â¥à¬¨ å®¢ëå ¯¥à¥¬¥ëå:q̂st(x) = 1p2 �gvst(x0) + ust(x0) + i ��ustn (x0) ++Bpq (a) �aq�f stn (x) �iSp + iArp(a) @@ar�� ;p̂st(x) = 1p2 �gvstn (x0) + ustn (x0)� i ��ust(x0) ��Bpq (a) �aq�fst(x) �iSp + iArp(a) @@ar�� ;£¤¥ g | ª®áâ â  á¢ï§¨, ®¯à¥¤¥«¥ ï ¢ [1].�®áª®«ìªã g� 1 , ®¯¥à â®àë @@�� ¢å®¤ïâ ¢ q̂st(x0)¨ p̂st(x0) â®«ìª® ¢ ¯®àï¤ª¥ O � 1g� . �â®¡ë ¨á¯à ¢¨âìá¨âã æ¨î á®¢¥àè¨¬ ª ®¨ç¥áª®¥ ¯à¥®¡à §®¢ ¨¥á ¯ à ¬¥âà®¬ J . � ¬¥¨¬ ¢¥ªâ®à á®áâ®ï¨ï   ¢¥ªâ®à:  �! eig2J ;çâ® á®®â¢¥âáâ¢ã¥â § ¬¥¥:�iArp(a) @@ar �! g2Jp � iArp(a) @@ar : (2)�®á«¥ ª ®¨ç¥áª®£® ¯à¥®¡à §®¢ ¨ï ®¯¥à â®àëp̂st(x) ¨ q̂st(x) ¯à¥¤áâ ¢«ïîâáï ¢ ¢¨¤¥ àï¤ :q̂st = g�Fst(x0) + 1g Q̂st(x0) + 1g2Ast(x0)� ;p̂st = g�F stn (x0) + 1g P̂ st(x0) + 1g2Astn (x0)� :�¢ë¥ ¢ëà ¦¥¨ï ¤«ï á« £ ¥¬ëå íâ¨å àï¤®¢:Fst(x0) = 1p2 �vst(x0) +Nkst(x0)Jk� ;F stn (x0) = 1p2 �vstn (x0) +N stkn (x0)Jk� ;Q̂st(x0) = 1p2 �ust(x0) + i ��ustn (x0) �Nkst(x)rk� ;P̂ st(x0) = 1p2 �ustn (x0)� i ��ust(x) �N stkn (x0)rk� ;Ast(x0) = �ap�f stn (x) �Brp(a)Rkrrk � iKp� ;Astn (x0) = �ap�fst(x) �Brp(a)Rkrrk � iKp� ;£¤¥Tc =Kc +Racra; Kp =Bqp(a)Sq + @@ap ; rk =RpkJp:�¯à¥¤¥«¨¬ ª®âà ¢ à¨ âë¥ ª®¬¯®¥âë ®¯¥à -â®à®¢ ª®®à¤¨ âë ¨ ¨¬¯ã«ìá , ¯à¨¨¬ ï ¢® ¢¨-¬ ¨¥ â®â ä ªâ, çâ® ®¨ ¤®«¦ë ã¤®¢«¥â¢®àïâìá®®â®è¥¨ï¬:q̂sl(x)q̂st(x) = �lt; q̂sl(x)p̂st(x) = p̂sl(x)p̂st(x):

�â® ¢®§¬®¦®, ¥á«¨ ®¯¥à â®àë ¢ë£«ï¤ïâ á«¥¤ãîé¨¬®¡à §®¬:q̂st(x) = g�F st(x0)� 1g Q̂st(x0) + 1g2Bst(x0)� ;p̂st(x) = g�Fnst(x0) + 1gSst(x0) + 1g2Dst(x0)� ;á« £ ¥¬ë¥ ®¯à¥¤¥«¥ë á®®â®è¥¨ï¬¨:F stn Fsl = F stFnsl ; F slFnst = �lt; Q̂st = F rtQ̂rlF sl;Bst = F skQ̂klF ltQ̂smFmr � F stAslF lr;Skl = F btn �Q̂btFkl + Q̂blFkt�+FblP̂ stFkt;Dpl =Anpl +F stn (FtpAsl + FslAtp) + F smn Q̂slQ̂mp ++2FtpP̂ stQ̂sl:�®£¤  ¤¥©áâ¢¨¥ ¢ â¥à¬¨ å ®¢ëå ¯¥à¥¬¥ëå ¯à¥¤-áâ ¢«ï¥â ¨§ á¥¡ï àï¤ ¯® ®¡à âë¬ áâ¥¯¥ï¬ ª®áâ -âë á¢ï§¨: S = g2S0 + gS1 + S2 + : : : : (3)�å¥¬  à¥£ã«ïà®© â¥®à¨¨ ¢®§¬ãé¥¨©�¥¯¥àì ¬®¦® ¯à®¢¥áâ¨ ¯à®æ¥¤ãàã ¢â®à¨ç®-£® ª¢ â®¢ ¨ï ¯ãâ¥¬ § ¬¥ë ¢ ¤¥©áâ¢¨¨ ust(x0) ,ustn (x0)   ®¯¥à â®àë:ust(x0) 7! q̂st(x); ustn (x0) 7! p̂st(x):� àï¤¥ (3) ®¯¥à â®à S0 ï¢«ï¥âáï C -ç¨á«®¬.� áá¬®âà¨¬ á«¥¤ãîé¨© ¯®àï¤®ª:S1 = Z� Ast(x0)P̂ st(x0) +Bst(x0)Q̂st(x0);ï¢ë© ¢¨¤ Ast(x0) , Bst(x0) ¤  ¢ �à¨«®¦¥¨¨, â ªçâ® ®¯¥à â®à S1 «¨¥¥ ¯® ust(x0) , ustn (x0) , @@ust(x0) ,@@ustn (x0) . �®áª®«ìªã ¥ áãé¥áâ¢ã¥â ®à¬¨àã¥¬ëå á®¡-áâ¢¥ëå ¢¥ªâ®à®¢ íâ®£® ®¯¥à â®à , ã¦®, çâ®¡ë ®¡ë« à ¢¥ ã«î. �ëïá¨¬, ¯à¨ ª ª¨å ãá«®¢¨ïå íâ®¢®§¬®¦®.�¥©áâ¢¨¥ ¬®¦® ¯¥à¥¯¨á âì ¢ ¢¨¤¥S1 = Z� Ast�ustn � i ��ust �N stkn rk�++Bst�ust + i ��ustn �Nkstrk�¨ ¯à¥¤áâ ¢¨âì ¥£® ª ª áã¬¬ãS1 =�iZ� Ast ��ust �Bst ��ustn ++ Z� Ast �ustn �N stkn rk�+Bst �ust �Nkstrk� :



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò5 5� áâ âì¥ [1] ¡ë«  ¯®«ãç¥  «¨¥© ï á¢ï§ì ¬¥¦¤ã��ust(x0) ¨ ��ustn (x0) :Z� d��Mstr ��ust +M stnr ��ustn �= 0:�¨¥© ï ä®à¬  ¯® ¯à®¨§¢®¤ë¬ ¢ S�1 ¡ã¤¥âà ¢  ã«î, ¥á«¨ ¬ë ¯®âà¥¡ã¥¬, çâ®¡ë Ast(x0) ¨Bst(x0) ¡ë«¨ «¨¥©ë¬¨ ª®¬¡¨ æ¨ï¬¨ Msta(x0) ¨M stna(x0) :Ast(x0) = caMsta(x0); Bst(x0) = caM stna(x0):�áâ îâáï «¨¥©ë¥ ä®à¬ë ¯® ust(x0) ¨ ustn (x0)¢ S1 :S1 = Z� Ast �ustn �N stkn rk�+Bst �ust �Nkstrk�== ca Z� �Mstaustn �M stnaust��� rk Z� �Msta(x0)N stkn �M stnaNkst� :�á¯®¬¨ ï [1], çâ® ! �MstaNkst�= �ka ¨rk =RpkJp == Jp Z� d��ir(x0)�N stpni (x0)ust(x0)�Npsti(x)ustn (x0)� ;¯®«ãç ¥¬, çâ® «¨¥© ï ä®à¬  ¯® ust(x0) ¨ ustn (x0)à ¢  ã«î, ¥á«¨   � ¢ë¯®«ïîâáï ãá«®¢¨ï:vst(x0) = JkNkst(x0); Fst(x0) =p2vst(x0):�¤¥áì ¦¥ ¢®§¨ª ¥â ¢ëà ¦¥¨¥ ¤«ï ¯ à ¬¥âà  ª -®¨ç¥áª®£® ¯à¥®¡à §®¢ ¨ï (2) (áª®à®áâì ª« áá¨ç¥-áª®© ç áâ¨):Jk = 1p2 Z� F stn M stk�FstM stnk¨ ¤«ï ca = p2; â ª çâ® ¬®¦® ãâ¢¥à¦¤ âì, çâ®«¨¥© ï ä®à¬  ¯® ¯à®¨§¢®¤ë¬ ¨ ust(x0) ¨ ustn (x0)¢ ®¯¥à â®à¥ S1 à ¢  ã«î, ¥á«¨   � ¢ë¯®«ïîâáïãà ¢¥¨ï:Fstn = 2apF �Fstn � 12FnFst� ;F stnn = a2pF �FlknF lkn � 12F 2n�F st �� 2apF �F stn F kln Fstn � 12FnF stn ��� apF �Rst � 12F stR��pF �F slct;l �F stcl;l� : (4)
�â¨ ãà ¢¥¨ï ¬®¦® à áá¬ âà¨¢ âì ª ª ãà ¢¥¨ïí¢®«îæ¨¨.

�¤¥áì ¨ ¤ «¥¥ ¡ã¤¥¬ à áá¬ âà¨¢âì Fst(x) ª ªà¥è¥¨¥ ãà ¢¥¨© (4),   Fst(x0) ¨ F stn (x0)   � |à¥è¥¨¥ § ¤ ç¨ �®è¨   � , â® ¥áâì ãâ¢¥à¦¤ ¥¬,çâ®   3D-£¨¯¥à¯®¢¥àå®áâ¨ ¢ë¯®«ïîâáï ãà ¢¥-¨ï í¢®«îæ¨¨. �à ¢¥¨ï á¢ï§¨:1pF �F stn Fstn � 12F 2n��pFR(F ) = 0; F sl;l = 0¯®«ãç ¥¬ ª ª ãá«®¢¨ï ¢ë¡®à  � ([1], ä®à¬ã«  (1)).�â ª, ãç¨âë¢ ï áª § ®¥ ¢ [1], ¬ë ãâ¢¥à¦¤ ¥¬,çâ® ¢ë¯®«¥¨¥ ãà ¢¥¨© �©èâ¥©  ï¢«ï¥âáï ¥-®¡å®¤¨¬ë¬ ãá«®¢¨¥¬ ¯à¨¬¥¨¬®áâ¨ â¥®à¨¨ ¢®§¬ã-é¥¨©. �®¤ç¥àª¥¬, çâ® ãà ¢¥¨ï �©èâ¥©  ¡ë«¨¯®«ãç¥ë ¯à¨ ¢ëïá¥¨¨ ãá«®¢¨© ¯à¨¬¥¨¬®áâ¨ â¥-®à¨¨ ¢®§¬ãé¥¨©,   ¥ ª ª á«¥¤áâ¢¨¥ ¢ à¨ æ¨®®£®¯à¨æ¨¯ .� ª«îç¥¨¥�®«ãç¥ë ãà ¢¥¨ï �©èâ¥©  ª ª ¥®¡å®¤¨-¬®¥ ãá«®¢¨¥ ¯à¨¬¥¨¬®áâ¨ â¥®à¨¨ ¢®§¬ãé¥¨©.�®áâà®¥¨¥ ¯à®áâà áâ¢  á®áâ®ï¨© á¨áâ¥¬ë, ¯®-«ãç¥¨¥ ï¢®£® ¢¨¤  ®¯¥à â®à  ¯®«ï ¨ ¢¥ªâ®à  á®áâ®-ï¨ï ï¢«ï¥âáï § ¤ ç¥© á«¥¤ãîé¥© áâ âì¨.�à¨«®¦¥¨¥� áá¬®âà¨¬ ï¢ë© ¢¨¤ à §«®¦¥¨ï £ ¬¨«ìâ®¨   ¢àï¤ ¯® ®¡à âë¬ áâ¥¯¥ï¬ ª®áâ âë á¢ï§¨:H = 1p ��st�st � 12�2��pR:�¥à¢ë© ¯®àï¤®ª § ¢¨á¨â â®«ìª® ®â ª« áá¨ç¥áª®© ª®¬¯®-¥âë ¯®«ï, á«¥¤ãîé¨© ¯®àï¤®ª «¨¥¥ ¯® ª¢ â®¢®©¤®¡ ¢ª¥ ¨ ¯à¨§¢®¤ë¬ ¯® ¥©:H1 = 1pF �12 �FnklF kln � 12F 2n�F stQ̂st++�P̂ stFnst + F stn Sst�� Fn �P̂ stFnst + Q̂stF stn ����pF �12F stRst(F )Q̂st � Q̂stRst(F ) + F stRst(F; Q̂)�;¨ á«¥¤ãîé¨© ¯®àï¤®ª ª¢ ¤à â¨ç¥ ¯® ª¢ â®¢®© ¤®¡ ¢ª¥¨ á®¤¥à¦¨â ¯¥à¥¬¥ë¥ �®£®«î¡®¢ .� áá¬®âà¨¬ á« £ ¥¬ë¥ apFF stRst(F; Q̂) .� ¯®¬¨¬, çâ® �slt = sp�ltp; ¨ á¨¬¢®«ë �à¨áâ®ää¥«ïï¢«ïîâáï àï¤ ¬¨:�ltp = �ltp(F ) + 1g�ltp(Q̂) + 1g2�ltp(A);â®£¤ �ltp(Q̂) = 12 �Q̂tp;l + Q̂lp;t � Q̂lt;p�� 2Q̂mp�mlt (F );�slt(Q̂) = 12F sp �Q̂tp;l + Q̂lp;t � Q̂lt;p� :� áá¬®âà¨¬ â¥§®à �¨çç¨, ª®â®àë© â ª¦¥ ï¢«ï¥âáï àï-¤®¬: Rst =Rst(F ) + 1gRst(F; Q̂) + 1g2Rst(F; Q̂; A);3 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò5



6 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò5£¤¥Rst(F; Q̂) = �lst;l(Q̂)� �lst;t(Q̂) + �lst(Q̂)�mlm(F ) ++�lst(F )�mlm(Q̂)� �msl (Q̂)�lmt(F )� �msl (F )�lmt(F );¯®íâ®¬ã Rst(F; Q̂) = ��lst(Q̂)�;l ���lsl(Q̂)�;t :� ¬¥â¨¬, çâ® cs = a;tF st ¨pFF sta;l�lst(Q̂) =Div+ 12pFF lpQ̂lpcs;s �pFF slQ̂lpcp;s;¨,  ª®¥æ, ¨áª®¬®¥ á« £ ¥¬®¥ ¨¬¥¥â ¢¨¤:apFF stRst(F; Q̂) =Div+pFQ̂st �F spct;p �F stcp;p� :�â ª, ®ª®ç â¥«ì®¥ ¢ëà ¦¥¨¥ ¤«ï ¤¥©áâ¢¨ï:S1 = Z� P̂ st(x0)Fnst(x0) + F stn (x0)Q̂nst(x0) + aH1(F; Q̂) =

= Z� Ast(x0)P̂ st(x0) +Bst(x0)Q̂st(x0);Ast = 2apF �Fnst � 12FnFst� ;Bst = a2pF �FnklF kln � 12F 2n�F st �� 2apF �F stn F kln Fnst � 12FnF stn �� apF �Rst � 12F stR���pF �F slct;l �F stcl;l� :�¨â¥à âãà 1. �¨¬®ä¥¥¢áª ï O.�., �àãáâ «¥¢ O.A., �¨ç¨ª¨  M.�. //�¥áâ. �®áª. ã-â . �¨§. �áâà®. 2003. ò4. C. 3 (MoscowUniversity Phys. Bull. 2003. No. 4). �®áâã¯¨«  ¢ p¥¤ ªæ¨î23.09.02��� 517.958; 621.372.8� ���������� ����������� �����, ������������������ ��������.�. �®£®«î¡®¢, �.�. � «ëå, �.�. �ãå àâ®¢ , �.�. �®®¬ à¥¢ (ª ä¥¤à  ¬ â¥¬ â¨ª¨)E-mail: malykham@mtu-net.ru�à¨¢¥¤¥ë ¯à¨¬¥àë £®äà¨à®¢ ëå ( á¨¬¯â®â¨ç¥áª¨ á« ¡® ¥à¥£ã«ïàëå) ¢®«®¢®¤®¢,®¡« ¤ îé¨å «®¢ãè¥çë¬¨ ¬®¤ ¬¨ ¯à¨ § ¤ ®© ç áâ®â¥. �®ª § ®, çâ® ¯®«¥, áãé¥áâ¢ãîé¥¥ ¢â ª¨å ¢®«®¢®¤ å, ¬®¦¥â á¯ ¤ âì áâ¥¯¥ë¬ ®¡à §®¬ á «î¡ë¬ æ¥«ë¬ ¯®ª § â¥«¥¬ áâ¥¯¥¨.�®áâà®¥ë¥ ¢ à ¡®â å [1{5] ¢®«®¢®¤ë, ®¡« ¤ -îé¨¥ «®¢ãè¥çë¬¨ ¬®¤ ¬¨, ï¢«ïîâáï «®ª «ì® ¥-à¥£ã«ïàë¬¨. �® ¥á«¨ ¯«®áª¨© à¥£ã«ïàë© ¢®«®¢®¤
0 = f(x; y) : x 2 R; 0< y < lgè¨à¨ë l «¨èì «®ª «ì® ¤¥ä®à¬¨à®¢ âì ¤® ¢®«-®¢®¤  
 â ª, çâ® 
 ¨ 
0 á®¢¯ ¤ îâ ¢¥ ªàã£ ¤®áâ â®ç® ¡®«ìè®£® à ¤¨ãá , â® ¢ ¯®«ãç¨¢è¥¬áï¢®«®¢®¤¥ ¢á¥ á®¡áâ¢¥ë¥ äãªæ¨¨ u(x; y) ¢¥íâ®£® ªàã£  ¯à¥¤áâ ¢¨¬ë ¢ ¢¨¤¥ áã¯¥à¯®§¨æ¨¨ ®à-¬ «ìëå ¢®« (á¬. [6]):u(x; y) =Xn Cn sin (�ny)e�p���2njxj;£¤¥ �n = p�nl | á®¡áâ¢¥ë¥ § ç¥¨ï § ¤ ç¨�âãà¬ {�¨ã¢¨««ï   ®âà¥§ª¥ (0; l) á £à ¨çë¬¨ãá«®¢¨ï¬¨ �¨à¨å«¥. � ª¨¬ ®¡à §®¬, á®¡áâ¢¥ë¥äãªæ¨¨ u(x; y) ¢® ¢á¥å ã¯®¬ïãâëå ¢ëè¥ ¯à¨¬¥à åã¡ë¢ îâ íªá¯®¥æ¨ «ì®. �®«ìè ï ç áâì í¥à£¨¨â ª¨å ¢®« á®áà¥¤®â®ç¥  ¢ ª®¥ç®© ®¡« áâ¨, ¢ <«®-¢ãèª¥>, ¯®íâ®¬ã ¨å  §ë¢ îâ «®¢ãè¥çë¬¨ ¬®¤ ¬¨.

�¤ ª® íªá¯®¥æ¨ «ì®¥ ã¡ë¢ ¨¥ ¥ ï¢«ï¥âáïå à ªâ¥àë¬ á¢®©áâ¢®¬ á®¡áâ¢¥ëå äãªæ¨© ¢®«-®¢¥¤ãé¨å á¨áâ¥¬. � ª ã¤ «®áì ¯®ª § âì ¢ à ¡®â å[7, 8], ¢ £®äà¨à®¢ ëå ¢®«®¢®¤ å áãé¥áâ¢ãîâ á®¡-áâ¢¥ë¥ äãªæ¨¨, ®â¢¥ç îé¨¥ § ¤ ®¬ã á®¡áâ-¢¥®¬ã § ç¥¨î, ã¡ë¢ îé¨¥ áãé¥áâ¢¥® ¬¥¤«¥-¥¥. � ¨¬¥®, ¡ë«¨ ¯®áâà®¥ë â ª¨¥ £®äà¨à®¢ -ë¥  á¨¬¯â®â¨ç¥áª¨ á« ¡® ¥à¥£ã«ïàë¥ ¢®«®¢®¤ë
 , ¢ ª®â®àëå á®¡áâ¢¥ ï äãªæ¨ï á¯¥ªâà «ì®©§ ¤ ç¨ 8>>>>><>>>>>:�u+ �u= 0;uj@
 = 0;Z
 d�u2 <1 (1)ã¡ë¢ ¥â ª ª jxj�1 , Ox | ®áì ¢®«®¢®¤ . �à¨ íâ®¬¬ë, ª ª ¨ ¢ ã¯®¬ïãâëå à ¡®â å, ¯à¨¤¥à¦¨¢ ¥¬áïá«¥¤ãîé¥© â¥à¬¨®«®£¨¨.�®«®¢®¤  §ë¢ ¥âáï  á¨¬¯â®â¨ç¥áª¨ á« ¡® ¥à¥-£ã«ïàë¬, ¥á«¨ ¢¥ ªàã£  ¤®áâ â®ç® ¡®«ìè®£® à -


