
������ö �����ö ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2000. �®¬ 2 (74), N 1. �. 3 { 9��� 517.4����������� �������� � ������������������ ������� � ������. �����, �. �. ���������, �. �. ������������­¨¢¥àá¨â¥â èâ. �««¨­®©á, �à¡ ­ -� ¬¯¥©­, ������ æ¨®­ «ì­ë© â¥å­¨ç¥áª¨© ã­¨¢¥àá¨â¥â �ªà ¨­ë "���", �¨¥¢����­áâ¨âãâ £¨¤à®¬¥å ­¨ª¨ ��� �ªà ¨­ë, �¨¥¢�®«ãç¥­® 28.12.1999� áá¬ âà¨¢ ¥âáï â¥ç¥­¨¥ �â®ªá , ®¡ãá«®¢«¥­­®¥ à®â«¥â®¬ ¢ ªàã£¥. �¥è¥­¨¥ ¯®ª §ë¢ ¥â, çâ® ¤«ï ®¯à¥¤¥«¥­­®£®¯®«®¦¥­¨ï à®â«¥â  â¥ç¥­¨¥ ¨¬¥¥â ¤®¯®«­¨â¥«ì­ãî ­¥¯®¤¢¨¦­ãî â®çªã, á¨¬¬¥âà¨ç­® à á¯®«®¦¥­­ãî ¢­ãâà¨ ªàã-£ . � ª¨¬ ®¡à §®¬, ¬®¦¥â ¡ëâì ¯®áâà®¥­  ¬®¤¥«ì \¬¥àæ îé¨å" à®â«¥â®¢, ¢ ª®â®à®© \¢ëª«îç¥­­ë©" à®â«¥â ­¥¢®§¬ãé ¥â ¯®â®ª. �®-¢¨¤¨¬®¬ã, â ª ï ¬®¤¥«ì ¢ë£«ï¤¨â ¯à¥¤¯®çâ¨â¥«ì­¥© ¬®¤¥«¨ \¬¥àæ îé¨å" ¢¨åà¥© ¯à¨ ®¡áã-¦¤¥­¨¨ ¯à®æ¥áá®¢ å ®â¨ç¥áª®©  ¤¢¥ªæ¨¨ ¢ �â®ªá®¢ëå â¥ç¥­¨ïå. �­  ¬®¦¥â ¡ëâì ãá¯¥è­® ¯à¨¬¥­¥­  ¤«ï áà ¢­¥­¨ïá íªá¯¥à¨¬¥­â «ì­ë¬¨ ¨ ç¨á«¥­­ë¬¨ ¨áá«¥¤®¢ ­¨ï¬¨ ¤ ­­®£® ï¢«¥­¨ï ¢ ªàã£«®¬ æ¨«¨­¤à¨ç¥áª®¬ á®áã¤¥ á ¤¢ã¬ï¢à é îé¨¬¨áï æ¨«¨­¤à ¬¨.�®§£«ï¤ õâìáïâ¥ç÷ï �â®ªá  ã ªpã§÷, ïª  §ã¬®¢«¥­  pãå®¬ à®â«¥â . �ª ¯®ª §ãõ à®§¢'ï§®ª, ¤«ï ¢¨§­ ç¥­­®£® ¯®«®¦¥­-­ï à®â«¥âã â¥ç÷ï ¬ õ ¤®¤ âª®¢ã ­¥àãå®¬ã â®çªã, ïª  á¨¬¥âà¨ç­® à®§â è®¢ ­  ¢á¥à¥¤¨­÷ ªàã£ . � ª¨¬ ç¨­®¬, ¬®¦¥¡ãâ¨ ¯®¡ã¤®¢ ­ ¬®¤¥«ì \¡«¨¬ îç¨å" à®â«¥â÷¢, ã ïª÷© \¢¨ª«îç¥­¨©" à®â«¥â ­¥ §¡ãàîõ ¯®â÷ª. �ç¥¢¨¤­®, â ª  ¬®¤¥«ì¯¥à¥¢ ¦¨âì ¬®¤¥«ì \¡«¨¬ îç¨å" ¢¨å®à÷¢ ¯à¨ ®¡£®¢®à¥­­÷ ¯à®æ¥á÷¢ å ®â¨ç­®ù  ¤¢¥ªæ÷ù ã �â®ªá®¢¨å â¥ç÷ïå. �®­ ¬®¦¥ ¡ãâ¨ § ãá¯÷å®¬ ¢¨ª®à¨áâ ­  ¤«ï ¯®à÷¢­ï­­ï § ¥ªá¯¥à¨¬¥­â «ì­¨¬¨ â  ç¨á«¥­­¨¬¨ ¤®á«÷¤¦ã¢ ­­ï¬¨ ¤ ­®£®ï¢¨é  ¢ ªàã£«®¬ã æ¨«÷­¤à¨ç­®¬ã á®áã¤÷ § ¤¢®¬  æ¨«÷­¤à ¬¨, ïª÷ ®¡¥àâ îâìáï.The Stokes 
ow due to a rotlet in a circle is determined.The solution shows that for a certain position of the rotlet, the 
owhas a second stagnation point symmetrically placed inside the circle. Thus, a \blinking rotlet" model can be constructedin which the rotlet that is \o�" does not disturb the 
ow. This model seems preferabl to the \blinking vortex" 
owwhen discussing chaotic advection by a Stokes 
ow, and is useful for comparisons with experimental and computationalinvestigations of this phenomenon in a cylindrical tank with two rotating cylinders.���������§¢¥áâ­® [1, 2, 8, 11], çâ® ¤¢ã¬¥à­ë¥ ­¥áâ æ¨®-­ à­ë¥ « ¬¨­ à­ë¥ â¥ç¥­¨ï ¦¨¤ª®áâ¨ ¬®£ãâ £¥-­¥à¨à®¢ âì å ®â¨ç¥áª¨¥ âà ¥ªâ®à¨¨ ¨­¤¨¢¨¤ã «ì-­ëå ¦¨¤ª¨å ç áâ¨æ. � ¯®á«¥¤­¥¥ ¢à¥¬ï ª íâ®¬ãï¢«¥­¨î, ¯®«ãç¨¢è¥¬ã ­ §¢ ­¨¥ "å ®â¨ç¥áª ï  ¤-¢¥ªæ¨ï" [1], ¯à®ï¢«ï¥âáï ¡®«ìè®© ¨­â¥à¥á ¨áá«¥-¤®¢ â¥«¥© [2, 3, 12, ¨ ááë«ª¨ ¢ ­¨å]. �­ «¨§ § -¤ ç¨ ®¡  ¤¢¥ªæ¨¨ ¢ ®¡é¥¬ á«ãç ¥ ¢áâà¥ç ¥â àï¤âàã¤­®áâ¥©, ª®â®àë¥, ¢ ¯¥à¢ãî ®ç¥à¥¤ì, á¢ï§ -­ë á âàã¤­®áâìî ®¯¨á ­¨ï ¯®«ï â¥ç¥­¨ï ¦¨¤ª®-áâ¨ ¨ ¯®á«¥¤ãîé¥£®  ­ «¨§  ®á®¡¥­­®áâ¥© ¯®«ïáª®à®áâ¨ ¨ á¢®©áâ¢ âà ¥ªâ®à¨© ¤¢¨¦¥­¨ï ®â¤¥«ì-­ëå ¦¨¤ª¨å ç áâ¨æ. � íâ®© á¢ï§¨  ­ «¨§ ¯à®¡«¥-¬ë ­  ã¯à®é¥­­ëå ¬®¤¥«ì­ëå â¥ç¥­¨ïå, ¢ ª®â®-àëå ¯®«¥ áª®à®áâ¨ ¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥­® ¤®-áâ â®ç­® ¯à®áâë¬¨ á®®â­®è¥­¨ï¬¨, ¯à¥¤áâ ¢«ï-¥â ­¥á®¬­¥­­ë© ¨­â¥à¥á á ­ ãç­®© â®çª¨ §à¥­¨ï ¨®âªàë¢ ¥â ¤®¯®«­¨â¥«ì­ë¥ ¢®§¬®¦­®áâ¨ ¢ ¯®­¨-¬ ­¨¨ â¥å ¯à®æ¥áá®¢, ª®â®àë¥ ¯à¨¢®¤ïâ ª å® â¨-§ æ¨¨ ¤¢¨¦¥­¨ï ¯ áá¨¢­®© ¦¨¤ª®áâ¨ ¢ à¥ «ì­ëå£¨¤à®¤¨­ ¬¨ç¥áª¨å á¨áâ¥¬ å.
�¤­¨¬ ¨§ ¯à¨¬¥à®¢ ¬®¤¥«ì­ëå â¥ç¥­¨© ¦¨¤-ª®áâ¨, ª®â®àë¥ ¯à®ï¢«ïîâ å ®â¨ç¥áª¨¥ á¢®©áâ¢ ,¬®£ãâ á«ã¦¨âì ª¢ §¨¯¥à¨®¤¨ç¥áª¨¥ â¥ç¥­¨ï. �ã-é¥áâ¢¥­­®© ®á®¡¥­­®áâìî â ª¨å â¥ç¥­¨© ï¢«ï¥âáï¯®á«¥¤®¢ â¥«ì­®áâì áâ æ¨®­ à­ëå à¥¦¨¬®¢, ª®â®-àë¥ á¬¥­ïîâáï ç¥à¥§ ®¯à¥¤¥«¥­­ë© ¯à®¬¥¦ãâ®ª¢à¥¬¥­¨ ¡¥§ ª ª¨å-«¨¡® ¨­¥àæ¨®­­ëå íää¥ªâ®¢[1,7]. �à¨¬¥à®¬ â ª¨å â¥ç¥­¨© ¬®£ãâ ¡ëâì â ª ­ -§ë¢ ¥¬ë¥ \¬¥àæ îé¨¥ ¢¨åà¨": £¥­¥à¨àã¥¬®¥ ¯®-«¥ áª®à®áâ¨ ®¯à¥¤¥«ï¥âáï ¯®á«¥¤®¢ â¥«ì­®áâìî ¢®¢à¥¬¥­¨ \à ¡®âë" ®â¤¥«ì­ëå ¢¨åà¥©. � â¥ç¥­¨¥ª ¦¤®£® ¢à¥¬¥­­®£® ¨­â¥à¢ «  â¥ç¥­¨¥ ¦¨¤ª®áâ¨ï¢«ï¥âáï áâ æ¨®­ à­ë¬.�àã£¨¬ ¯à¨¬¥à®¬ â¥ç¥­¨ï, ¯à®ï¢«ïîé¨¬ å -®â¨ç¥áª¨¥ á¢®©áâ¢ , ï¢«ï¥âáï â¥ç¥­¨¥ ¦¨¤ª®áâ¨¯à¨ ¬ «ëå ç¨á« å �¥©­®«ì¤á , ¯à¨ ª®â®à®¬ ¢«¨-ï­¨¥¬ ¨­¥àæ¨®­­ëå íää¥ªâ®¢ ¬®¦­® ¯à¥­¥¡à¥çì(¯à¨¡«¨¦¥­¨¥ �â®ªá ). �àã£¨¬¨ á«®¢ ¬¨, ¢á¥¯à®¨áå®¤ïé¥¥ ¢­ãâà¨ § ¬ª­ãâ®© ®¡« áâ¨ â¥ç¥­¨ï®¯à¥¤¥«ï¥âáï ¬£­®¢¥­­ë¬ §­ ç¥­¨¥¬ áª®à®áâ¨ ­ £à ­¨æ¥. � ª¨¥ ¬®¤¥«ì­ë¥ â¥ç¥­¨ï å®à®è® á®£« -áãîâáï á íªá¯¥à¨¬¥­â «ì­ë¬¨ ¤ ­­ë¬¨ (­ ¯à¨-¬¥à [1,11]).c
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ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2000. �®¬ 2 (74), N 1. �. 3 { 9� ­ áâ®ïé¥© à ¡®â¥ à áá¬ âà¨¢ ¥âáï ¤¢ãå¬¥à-­®¥ â¥ç¥­¨¥ áâ®ªá®¢®© ¦¨¤ª®áâ¨ ¢ ªàã£®¢®© ®¡« á-â¨, ®¡ãá«®¢«¥­­®¥ ¤¢ã¬ï ¯¥à¨®¤¨ç¥áª¨ ¬¥¤«¥­­®¢à é îé¨¬¨áï ªàã£®¢ë¬¨ æ¨«¨­¤à ¬¨ ª®­¥ç­®£®à ¤¨ãá  -  ­ «®£ \¬¥àæ îé¨å" ¢¨åà¥©. �à¨ íâ®¬¯à®áâë¥  ­ «¨â¨ç¥áª¨¥ ¢ëà ¦¥­¨ï ¤«ï ®¯¨á ­¨ï¯®«ï áª®à®áâ¨ ¯®§¢®«ïîâ ¤®áâ â®ç­® ¯à®áâ® ¯à®-¢¥áâ¨ ¨§ãç¥­¨¥ ®á®¡¥­­®áâ¥© ¯®«ï áª®à®áâ¨ ¨ ¨å¢«¨ï­¨¥ ­  ¤¢¨¦¥­¨¥ ®ªàã¦ îé¥© ¯ áá¨¢­®© ¦¨¤-ª®áâ¨. � ­ áâ®ïé¥© à ¡®â¥ ¯à¨¢®¤ïâáï ¤ ­­ë¥® á¥ç¥­¨ïå �ã ­ª à¥, å à ªâ¥à¨§ãîé¨¥ ¯à®æ¥áá¯¥à¥¬¥è¨¢ ­¨ï, ¯à¥¤« £ ¥âáï íää¥ªâ¨¢­ë©  «£®-à¨â¬ ¯®¨áª  ¯¥à¨®¤¨ç¥áª¨å â®ç¥ª ¢ â ª®¬ â¥ç¥-­¨¨.1. ���������� ������ � �������-������ �������� áá¬ âà¨¢ ¥âáï ¤¢ã¬¥à­®¥ â¥ç¥­¨¥ ­¥á¦¨¬ ¥-¬®© ®ç¥­ì ¢ï§ª®© ¦¨¤ª®áâ¨ ¢­ãâà¨ ªàã£  ¡¥§à §-¬¥à­®£® à ¤¨ãá  a = 1. �¢¨¦¥­¨¥ £¥­¥à¨àã¥âáïâ®ç¥ç­ë¬ à®â«¥â®¬ á ¨­â¥­á¨¢­®áâìî �, à á¯®«®-¦¥­­®¬ ¢ â®çª¥ á ¯®«ïà­ë¬¨ ª®®à¤¨­ â ¬¨ r = b,� = 0. �¢ã¬¥à­®¥ ¯®«¥ áª®à®áâ¨ ¢ æ¨«¨­¤à¥ § ¤ -¥âáï äã­ªæ¨¥© â®ª   (r; �), ¯à¨ç¥¬ur = 1r @ @� ; u� = � @ @r ; (1)¨  ã¤®¢«¥â¢®àï¥â ¡¨£ à¬®­¨ç¥áª®¬ã ãà ¢­¥­¨î�� = 0; (2)£¤¥ � = @2@r2 + 1r @@r + 1r2 @2@�2 (3)ï¢«ï¥âáï ®¯¥à â®à®¬ � ¯« á  ¢ ¯®«ïà­ëå ª®-®à¤¨­ â å (r; �). �ã­ªæ¨ï â®ª   á®¤¥à¦¨â«®£ à¨ä¬¨ç¥áª¨-á¨­£ã«ïà­ë© ç«¥­  (�): (�)(r; �) = �2 ln �r2 � 2br cos� + b2� ; (4)®¯à¥¤¥«ïîé¨© ¤¢¨¦¥­¨¥ à®â«¥â . �á«®¢¨ï ­  £à -­¨æ¥ ¯à¨ r = a ¨¬¥îâ ¢¨¤ur = 0; u� = 0 ¯à¨ r = a (5)¨«¨, çâ® íª¢¨¢ «¥­â­®, = 0; @ @r = 0 ¯à¨ r = a: (6)�«ï ¡¨£ à¬®­¨ç¥áª®£® ãà ¢­¥­¨ï (2) ¨ £à ­¨ç-­ëå ãá«®¢¨© (6) ¨¬¥¥âáï â®ç­®¥ à¥è¥­¨¥ [8] ¤«ï

äã­ªæ¨¨ â®ª   (r; �): (r; �) = �2 �ln r2 � 2br cos � + b2a2 � 2br cos � + b2r2=a2++�1� r2a2� a2 � b2r2=a2a2 � 2br cos � + b2r2=a2 � : (7)�®£ à¨ä¬¨ç¥áª¨© ç«¥­ à¥è¥­¨ï (7) ¯à¥¤áâ ¢«ï-¥â £ à¬®­¨ç¥áªãî äã­ªæ¨î â®ª , ®¡ãá«®¢«¥­­ãî¤¢¨¦¥­¨¥¬ â®ç¥ç­®£® ¢¨åàï ¨ ¥£® \§¥àª «ì­®£®"®â®¡à ¦¥­¨ï á ¨­â¥­á¨¢­®áâìî ��, à á¯®«®¦¥­-­ëå ¢ â®çª å (b; 0) ¨ (a2=b; 0) á®®â¢¥âáâ¢¥­­® ¤«ï­¥¢ï§ª®© ¦¨¤ª®áâ¨ á ãá«®¢¨¥¬ ®âáãâáâ¢¨ï ¯à¨«¨-¯ ­¨ï ­  £à ­¨æ¥ ur = 0 ¯à¨ r = a,   ¢â®à®© ç«¥­à¥è¥­¨ï ¢ëà ¦ ¥â ãá«®¢¨¥ (5) ¯®«­®£® ¯à¨«¨¯ -­¨ï ­  £à ­¨æ¥.�¡­ àã¦¥­® [8], çâ® «¨­¨¥©  = 0 â¥ç¥­¨¥ ¤¥-«¨âáï ­  ¤¢¥ ®¡« áâ¨. �®çª¨ à §¤¥«  ­  £à ­¨æ¥­ å®¤ïâáï ¨§ ãà ¢­¥­¨ï@2 @r2 = 0 ¯à¨ r = a; (8)çâ® ¢ëà ¦ ¥â ãá«®¢¨¥ à ¢¥­áâ¢  ­ã«î ­ ¯àï¦¥-­¨ï á¤¢¨£  ­  ¢®£­ãâ®© áâ¥­ª¥.� ª ¡ë«® ¯®ª § ­® ¢ à ¡®â¥ [8], ¢ â¥ç¥­¨¨¨¬¥¥âáï ªà¨â¨ç¥áª ï â®çª , ¯®«®¦¥­¨¥ ª®â®à®©(b0; �) â®ç­® á¨¬¬¥âà¨ç­® ¯®«®¦¥­¨î à®â«¥â  ¢â®çª¥ (b0; 0), £¤¥ b0 = a ��171=2 � 3� =4�1=2 = 0:53a.�â  ®á®¡¥­­®áâì ¨¤¥ «ì­® ¯®¤å®¤¨â ¤«ï ¬®¤¥«¨â¥ç¥­¨ï á ¤¢ã¬ï \¬¥àæ îé¨¬¨" à®â«¥â ¬¨.�ë ¯®« £ ¥¬, çâ® ¢ æ¨«¨­¤à¥ á à ¤¨ãá®¬ a ­ å®-¤ïâáï ¤¢  à®â«¥â  á ¨­â¥­á¨¢­®áâìî �r(t) ¨ �l(t),à á¯®«®¦¥­­ëå ¢ â®çª å (b0; 0) ¨ (b0; �) á®®â¢¥â-áâ¢¥­­®. �à é¥­¨¥ à®â«¥â®¢ ¯à®¨áå®¤¨â ¯®¯¥à¥-¬¥­­® á ¯¥à¨®¤®¬ T :�r(t) = �r; �l(t) = 0¯à¨ kT � t � (k + 1)T;�r(t) = 0; �l(t) = �l (9)¯à¨ (k + 1=2)T � t � (k + 1)T;(k = 0; 1; 2; :::) á ¯®áâ®ï­­ë¬¨ §­ ç¥­¨ï¬¨ �r ¨ �l.�¨áâ¥¬  ®¡ëª­®¢¥­­ëå ¤¨ää¥à¥­æ¨ «ì­ëåãà ¢­¥­¨© drdt = 1r @ @� ; d�dt = � @ @r (10)á ­ ç «ì­ë¬¨ ãá«®¢¨ï¬¨ r = rin, � = �in ¯à¨t = 0 ®¯¨áë¢ ¥â ¤¢¨¦¥­¨¥ ®â¤¥«ì­®© ¯ áá¨¢­®©(� £à ­¦¥¢®©) ç áâ¨æë. � áá¬ âà¨¢ ¥¬ ï ç áâ¨-æ  ­ å®¤¨âìáï ¢ â®çª¥ (r; �) ¢ ¬®¬¥­â ¢à¥¬¥­¨ t¢ �©«¥à®¢®¬ ¯®«¥ áª®à®áâ¨, ª®â®à®¥ ®¯¨áë¢ ¥âáïäã­ªæ¨¥© â®ª   (r; �; t): (r; �; t) = �r(t) r(r; �) + �l(t) l(r; �); (11)4 �. �à¥ä, �. �. �ã­ ¥¢ , �.�. �¥«¥èª®



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2000. �®¬ 2 (74), N 1. �. 3 { 9£¤¥ r(r; �) = �r2 �ln r2 � 2b0r cos � + b20a2 � 2b0r cos � + b20r2=a2++�1� r2a2� a2 � b20r2=a2a2 � 2b0r cos � + b20r2=a2� ; l(r; �) = �l2 �ln r2 + 2b0r cos � + b20a2 + 2b0r cos � + b20r2=a2++�1� r2a2� a2 � b20r2=a2a2 + 2b0r cos � + b20r2=a2� : (12)�­ãâà¨ ¢à¥¬¥­­ëå ¨­â¥à¢ «®¢ (kT; kT + T=2)¨ (kT + T=2; kT + T ) (k = 0; 1; 2; :::), £¤¥ äã­ª-æ¨ï â®ª   ï¢­® ­¥ § ¢¨á¨â ®â ¢à¥¬¥­¨, á¨áâ¥-¬  (10) ï¢«ï¥âáï ¨­â¥£à¨àã¥¬®© ¨ ®¡« ¤ ¥â ¤¢ã¬ï¯¥à¢ë¬¨ ¨­â¥£à « ¬¨ ¤¢¨¦¥­¨ï  r(r; �) = const¨«¨ �l(r; �) = const. �«¥¤®¢ â¥«ì­®, ç áâ¨æ (rin; �in) ¤¢¨¦¥âáï ¢¤®«ì «¨­¨¨ â®ª   r(r; �) = r(rin; �in) = const ­  ¯à®âï¦¥­¨¨ ¯¥à¢®£® ¯®«ã-¯¥à¨®¤  (0; T=2). � ¬®¬¥­â ¢à¥¬¥­¨ t = T=2 ª à-â¨­  ¬£­®¢¥­­® ¨§¬¥­ï¥âáï, ¨ ç áâ¨æ  ¤¢¨¦¥âáï¢¤®«ì ­®¢®© «¨­¨¨ â®ª   l(r; �) = const ­  ¯à®âï-¦¥­¨¨ ¢â®à®£® ¯®«ã¯¥à¨®¤  (T=2; T ), ¨ â. ¤. �à®-áâà ­áâ¢¥­­®¥ ¯®«®¦¥­¨¥ ç áâ¨æë ­¥¯à¥àë¢­®, ­®¥¥ áª®à®áâì à §àë¢­  ¢ ª ¦¤ë© ¬®¬¥­â ¢à¥¬¥­¨tk = kT=2.�áá«¥¤ã¥¬ë¥ ãà ¢­¥­¨ï  ¤¢¥ªæ¨¨ ¨¬¥îâ £ -¬¨«ìâ®­®¢ã áâàãªâãàã. �á«¨ ¯¥à¥©â¨ ª ¯àï¬®-ã£®«ì­ë¬ ª®®à¤¨­ â ¬ x = r cos �, y = r sin �, á¨á-â¥¬ã (10) ¬®¦­® § ¯¨á âì ¢ âà ¤¨æ¨®­­®¬ ¢¨¤¥dxdt = @ c@y ; dydt = � @ c@x ; (13)£¤¥ c(x; y; t) �  ��x2 + y2�1=2 ; arctg yx; t� ;¨ ®­  ¬®¦¥â ¡ëâì ¯à¥®¡à §®¢ ­  ¢ á¨áâ¥¬ãd(r2)dt = @ 1@� ; d�dt = � @ 1@(r2) ; 1 �r2; �; t� � 2 ��r2�1=2 ; �; t� (14)á r2 ¨ � á®¯àï¦¥­­ë¬¨ ¢¥«¨ç¨­ ¬¨. �«¥¤®¢ â¥«ì-­®, ¤«ï â ª¨å ¢ëç¨á«¥­¨© ã¤®¡­® ¯à¨¬¥­ïâì ¬¥â®¤á¨¬¯«¥ªâ¨ç¥áª®£® ¨­â¥£à¨à®¢ ­¨ï [6,10].2. ������ ������������� ������������� ¦­ë¬ ¬®¬¥­â®¬ ¢ ¯®­¨¬ ­¨¨ å à ªâ¥à  ¤¢¨-¦¥­¨ï ¦¨¤ª®áâ¨ ¢ ¯¥à¨®¤¨ç¥áª®¬ â¥ç¥­¨¨ ï¢«ï-¥âáï §­ ­¨¥ ¯¥à¨®¤¨ç¥áª¨å â®ç¥ª â¥ç¥­¨ï. �­ ï

¯¥à¨®¤¨ç¥áª¨¥ â®çª¨, ¬®¦­® ¯®­ïâì ª ª ¢¥¤¥â á¥-¡ï ¯®â®ª ¢ æ¥«®¬. �®çª  p ­ §ë¢ ¥âáï ¯¥à¨®¤¨-ç¥áª®©, ¥á«¨ ¬ â¥à¨ «ì­ ï ç áâ¨æ , ¯®¬¥é¥­­ ï¢ ¬®¬¥­â ¢à¥¬¥­¨ t = 0 ¢ â®çªã p, § ©¬¥â ¢ ¬®-¬¥­â ¢à¥¬¥­¨ t = T â® ¦¥ ¯®«®¦¥­¨¥, â.¥. ¥á«¨F (p) = p, £¤¥ F - ®â®¡à ¦¥­¨¥ ®¡« áâ¨ â¥ç¥­¨ï­  á¥¡ï, á®®â¢¥âáâ¢ãîé¥¥ ¤¢¨¦¥­¨î ¦¨¤ª®áâ¨ § ¯®«­ë© ¯¥à¨®¤. �¢®¤¨âáï [11] ¯®­ïâ¨¥ ® ¯¥à¨®-¤¨ç¥áª®© â®çª¥ ¯®àï¤ª  n. � ª, â®çª  q ï¢«ï¥âáï¯¥à¨®¤¨ç¥áª®© ¯®àï¤ª  n, ¥á«¨ Fn(q) = q ¨ ¢ â®¦¥ ¢à¥¬ï ¤«ï «î¡ëå m, â ª¨å, çâ® 1 � m � n,á¯à ¢¥¤«¨¢® Fm(q) 6= q. �£à ­¨ç¨¬áï à áá¬®âà¥-­¨¥¬ ¯¥à¨®¤¨ç¥áª¨å â®ç¥ª ¯¥à¢®£® ¨ ¢â®à®£® ¯®-àï¤ª®¢. �®áª®«ìªã ¢ ®¡é¥¬ á«ãç ¥ ¤«ï ­ å®¦¤¥­¨ï¯¥à¨®¤¨ç¥áª¨å â®ç¥ª ¯à¨è«®áì ¡ë ¯à® ­ «¨§¨à®-¢ âì ¢áî ®¡« áâì â¥ç¥­¨ï, ®á®¡ë© ¨­â¥à¥á ¯à¥¤-áâ ¢«ï¥â «î¡ ï ¬¥â®¤¨ª , ¯®§¢®«ïîé ï § ¬¥â­®áã§¨âì ®¡« áâì ¯®¨áª  ¨ ®¡«¥£ç îé ï ®âëáª ­¨¥¯¥à¨®¤¨ç¥áª¨å â®ç¥ª à áá¬ âà¨¢ ¥¬®£® â¥ç¥­¨ï.�à¥¤«®¦¥­­ë©  «£®à¨â¬ ¯®¨áª  ¯¥à¨®¤¨ç¥áª¨åâ®ç¥ª [9] ¯®§¢®«ï¥â ­ å®¤¨âì ­¥ â®«ìª® ãáâ®©ç¨-¢ë¥ (í««¨¯â¨ç¥áª¨¥), ­® ¨ ­¥ãáâ®©ç¨¢ë¥ (£¨¯¥à-¡®«¨ç¥áª¨¥) ¯¥à¨®¤¨ç¥áª¨¥ â®çª¨,   â ª¦¥ á¢®¤¨â¤¢ã¬¥à­ãî § ¤ çã ª ®¤­®¬¥à­®©, ¯®§¢®«ïï ­ å®-¤¨âì â®«ìª® â¥ §­ ç¥­¨ï â®ç¥ª, ª®â®àë¥ ­ å®¤ïâ-áï ­  £®à¨§®­â «ì­®© ®á¨ OX. � ª ¯à ¢¨«®, â ª¨åâ®ç¥ª ¢ ª¢ §¨¯¥à¨®¤¨ç¥áª¨å â¥ç¥­¨ïå ¬­®£®. �å¯®«®¦¥­¨¥ (à ááâ®ï­¨¥ ®â à®â«¥â ) ¬®¦­® ¤®áâ -â®ç­® ­ ¤¥¦­® ®¯à¥¤¥«¨âì ¨§ ¯à®áâëå ª¨­¥¬ â¨-ç¥áª¨å á®®¡à ¦¥­¨© ¯®«­®£® ®¡®à®â  ¢®ªàã£  ª-â¨¢­®£® à®â«¥â  §  ¢à¥¬ï T=2 (®ç¥¢¨¤­®, çâ® ¢«¨-ï­¨¥ à®â«¥â  §  ¢â®àãî ¯®«®¢¨­ã ¯¥à¨®¤  ¢ íâ®¬á«ãç ¥ ¡ã¤¥â ¢¥áì¬  ¬ «®). �¥¬ ­¥ ¬¥­¥¥, à §à -¡®â ­­ë©  «£®à¨â¬ ¯®§¢®«ï¥â â®ç­® ®¯à¥¤¥«¨âì¯®«®¦¥­¨¥ ¨ íâ¨å â®ç¥ª. �§ á¨¬¬¥âà¨¨ ¯®«ï áª®-à®áâ¨ á«¥¤ã¥â, çâ® ¯¥à¨®¤¨ç¥áª ï â®çª  ¯¥à¢®£®¯¥à¨®¤  ¯¥à¥á¥ª ¥â ®áì OX ¢ áâà®£® ®¯à¥¤¥«¥­­ë¥¬®¬¥­âë ¢à¥¬¥­¨ (T=4 ¨ 3T=4),   ¨¬¥­­® - ª®£¤ § ª®­ ¤¢¨¦¥­¨ï à®â«¥â®¢ â ª¦¥ á¨¬¬¥âà¨ç¥­ (9).�ãáâì â®çª  (rT=4; 0) ¢ ­ ç «ì­ë© ¬®¬¥­â ¢à¥-¬¥­¨ t = T=4 ­ å®¤¨âáï ­  £®à¨§®­â «ì­®© ®á¨ � =0 ¨«¨ � = � á ª®®à¤¨­ â ¬¨ (r1; �1) ¨ (r1; 2�� �1)á®®â¢¥âáâ¢¥­­®. �á«¨ ¢ ¬®¬¥­â ¢à¥¬¥­¨ t = 3T=4íâ  â®çª  ®¯ïâì ®ª ¦¥âáï ­  £®à¨§®­â «ì­®© ®á¨ áª®®à¤¨­ â ¬¨ (r3T=4; 0) ¨«¨ (r3T=4; �), â® ¢ ¬®¬¥­-âë ¢à¥¬¥­¨ t = T=2 ¨ t = T ®­  ®¯ïâì ¢¥à­¥âáï ¢á¢®¥ ­ ç «ì­®¥ ¯®«®¦¥­¨¥ (r1; 2���1) ¨ (r1; �1) á®-®â¢¥âáâ¢¥­­®. �«¥¤®¢ â¥«ì­®, â®çª  (r1; �1) ï¢«ï-¥âáï ¯¥à¨®¤¨ç¥áª®© â®çª®© ¯¥à¢®£® ¯¥à¨®¤  ¨ áæ¥-­ à¨© ¯®¨áª  ¬®¦­® § ¯¨á âì á«¥¤ãîé¨¬ ®¡à -§®¬: á¨áâ¥¬ã ãà ¢­¥­¨©  ¤¢¥ªæ¨¨ (10) ¨­â¥£à¨-àã¥¬ â®«ìª® ¤«ï â®ç¥ª, ¯à¨­ ¤«¥¦ é¨å ®á¨ OX ¢¬®¬¥­â ¢à¥¬¥­¨ t = T=4 (rT=4; 0) ¨ ¢ë¡¨à ¥¬ â¥¨§ ­¨å (r3T=4; �3T=4), ª®â®àë¥ ¢ ¬®¬¥­â t = 3T=4�. �à¥ä, �. �. �ã­ ¥¢ , �.�. �¥«¥èª® 5



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2000. �®¬ 2 (74), N 1. �. 3 { 9¢­®¢ì ¯à¨­ ¤«¥¦ â ®á¨ OX. � ª¨¬ ®¡à §®¬, ¥á«¨r� ï¢«ï¥âáï ª®à­¥¬ ãà ¢­¥­¨ï�(T=4;3T=4)(r�; 0) = 0; (15)â®£¤  â®çª  (r1; �1) á ª®®à¤¨­ â ¬¨ r1 =rT=4;T=2(r�; 0), �1 = 2���T=4;T=2(r�; 0) ¡ã¤¥â ¯¥à¨-®¤¨ç¥áª®© â®çª®© ¯¥à¢®£® ¯¥à¨®¤ . �¤¥áì ¨ ¤ «ì-è¥ ­¨¦­¨© ¨­¤¥ªá ®¡®§­ ç ¥â ¨­â¥à¢ « ¨­â¥£à¨-à®¢ ­¨ï á¨áâ¥¬ë (10), �¥®¬¥âà¨ç¥áª¨ íâ  ¯¥à¨®-¤¨ç¥áª ï â®çª  ­ å®¤¨âáï ­  ¯¥à¥á¥ç¥­¨¨ ¤¢ãå «¨-­¨© â®ª   r(r; �) = Cr ¨  l(r; �) = Cl, á®®â¢¥â-áâ¢ãîé¨å ¤¢¨¦¥­¨î ¯à ¢®£® ¨ «¥¢®£® à®â«¥â®¢.�®«ìª® ¯® íâ¨¬ ¤¢ã¬ âà ¥ªâ®à¨ï¬ ¯¥à¨®¤¨ç¥áª ïâ®çª  ¬®¦¥â ¢¥à­ãâìáï ¢ á¢®¥ ­ ç «ì­®¥ ¯®«®¦¥-­¨¥.�«¥¤ãîé¨¬ è £®¬ ¯®á«¥ ­ å®¦¤¥­¨ï ¯®«®¦¥­¨ï¯¥à¨®¤¨ç¥áª®© â®çª¨ ï¢«ï¥âáï  ­ «¨§ ¥¥ ãáâ®©ç¨-¢®áâ¨ ¨ ®¯à¥¤¥«¥­¨¥ â¨¯ . �áâ®©ç¨¢®áâì «¨­¥ -à¨§®¢ ­­®£® ®â®¡à ¦¥­¨ï ®¯à¥¤¥«ï¥âáï à¥è¥­¨¥¬§ ¤ ç¨ ­  á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï �1 ¨ �2 ¬ âà¨-æë �ª®¡¨ ­  [M ], á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï ª®â®à®©ª®¬¯«¥ªá­ë¥ ¢¥«¨ç¨­ë �1 ¨ �2 ï¢«ïîâáï ª®à­ï¬¨å à ªâ¥à¨áâ¨ç¥áª®£® ãà ¢­¥­¨ïdet([M ]� �[I]) = 0; (16)£¤¥[M ] = � Mxx MxyMyx Myy � = 2664 @x@"x @x@"y@y@"x @y@"y 3775(x�;y�) : (17)�¤¥áì "("x; "y) { ¬ «®¥ ¢®§¬ãé¥­¨¥, ¢­®á¨¬®¥¢ ª®®à¤¨­ âë ¨áá«¥¤ã¥¬®© ¯¥à¨®¤¨ç¥áª®© â®çª¨(x�; y�),   I { ¥¤¨­¨ç­ ï ¬ âà¨æ . �­ ç¥­¨ï í«¥-¬¥­â®¢ ¬ âà¨æë [M ] ®æ¥­¨¢ îâáï ¢ â®çª¥ (x�; y�).� ¤ «ì­¥©è¥¬ ãá«®¢¨¥ det[M ] = MxxMyy �MxyMyx = 1 ­¥®¡å®¤¨¬® ¨á¯®«ì§®¢ âì ¤«ï ¯à®-¢¥àª¨ ¢ëç¨á«¥­¨©. �á«¨ á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï �1¨ �2 ª®¬¯«¥ªá­® á®¯àï¦¥­­ë¥, ¨«¨ ¨­ë¬¨ á«®¢ ¬¨jMxx +Myy j � 2; (18)â® ¯¥à¨®¤¨ç¥áª ï â®çª  (x�; y�) ¡ã¤¥â í««¨¯â¨-ç¥áª®© ¨«¨ «¨­¥©­® ãáâ®©ç¨¢®©. �á«¨ ¦¥ �1 ¨�2 = 1=�1 ï¢«ïîâáï ¢¥é¥áâ¢¥­­ë¬¨, â. ¥.jMxx +Myy j � 2: (19)¯¥à¨®¤¨ç¥áª ï â®çª  (x� y�) ¡ã¤¥â £¨¯¥à¡®«¨ç¥á-ª®© ¨«¨ «¨­¥©­® ­¥ãáâ®©ç¨¢®©. �«ï ­ å®¦¤¥­¨ï¯¥à¨®¤¨ç¥áª¨å â®ç¥ª ¯¥à¨®¤  - 2 ¯à¥¤« £ ¥âáï á«¥-¤ãîé¨©  «£®à¨â¬:
�¨á. 1. �¥à¨®¤¨ç¥áª¨¥ â®çª¨ ¯¥à¨®¤  -2:a - �l = 0:25, �r = 1:17,£¨¯¥à¡®«¨ç¥áª ï â®çª  (0.217, 0.193);¡ - í««¨¯â¨ç¥áª ï â®çª  (0.246, -0.408);¢ - £¨¯¥à¡®«¨ç¥áª ï â®çª  (-0.322, 0.064){ áæ¥­ à¨© ¯®¨áª  [T=4� 5T=4]: ¥á«¨ r�� { ª®-à¥­ì ãà ¢­¥­¨ï �(T=4;5T=4)(r��; 0) = 0, â®£¤  â®ç-ª  (r2; �2) á ª®®à¤¨­ â ¬¨ r2 = �(T=4; T=2)(r��; 0),�2 = ��(T=4; T=2)(r��; 0) ¡ã¤¥â ¯¥à¨®¤¨ç¥áª®© â®ç-ª®©;6 �. �à¥ä, �. �. �ã­ ¥¢ , �.�. �¥«¥èª®
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�¨á. 2. �¥ç¥­¨¥ �ã ­ª à¥a { �l = 0:25, �r = 1:17; ¡ { �l = 0:4, �r = 1:17{ áæ¥­ à¨© ¯®¨áª  [3T=4� 7T=4]: ¥á«¨ r�� { ª®-à¥­ì ãà ¢­¥­¨ï �(3T=4;7T=4)(r��; 0) = 0, â®£¤  â®ç-ª  (r2; �2) c ª®®à¤¨­ â ¬¨ r2 = �(3T=4;3T=2)(r��; 0),�2 = ��(3T=4;3T=2)(r��; 0) ï¢«ï¥âáï ¯¥à¨®¤¨ç¥áª®©â®çª®© ¯¥à¨®¤  - 2.3. ���������� �����������¨á«¥­­ë¥ à¥§ã«ìâ âë ¯à¨¢¥¤¥­ë ¤«ï á«ãç ï,ª®£¤  ¨­â¥­á¨¢­®áâì ¯à ¢®£® à®â«¥â  ¡ë«  �r =1:17a2=T ,   ¨­â¥­á¨¢­®áâì «¥¢®£® à®â«¥â  �l ¬¥­ï-« áì ¢ ¤¨ ¯ §®­¥ 0:25� 0:4a2=T . �ë¡®à §­ ç¥­¨ï�r ®¡ãá«®¢«¥­, ¢ ®á­®¢­®¬, á®£« á®¢ ­¨¥¬ á ®ªàã¦-­®© áª®à®áâìî ª®­¥ç­®£® æ¨«¨­¤à  à ¤¨ãá  0:25a,¯à¨¬¥­¥­­®¬ ¢ íªá¯¥à¨¬¥­â å [7]. � ª ®â¬¥ç¥­®¢ [8] ¢ë¡®à �r = �l = 1:17a2=T ®¡¥á¯¥ç¨¢ ¥â å®à®-è¥¥ á®£« á®¢ ­¨¥ ¤ ­­ëå ® ¯¥à¥¬¥è¨¢ ­¨¨ ¯ïâ­ ¨§­ ç «ì­® à á¯®«®¦¥­­®£® ¢ æ¥­âà¥ æ¨«¨­¤à  á¬­®£®ç¨á«¥­­ë¬¨ íªá¯¥à¨¬¥­â «ì­ë¬¨ ¤ ­­ë¬¨,¯à¨¢¥¤¥­­ë¬¨ ¢ à ¡®â¥ [7].�  à¨á.1 ¯à¥¤áâ ¢«¥­ë ¯®«®¦¥­¨ï ¨ âà ¥ªâ®à¨¨

�¨á. 3. �¥ç¥­¨¥ �ã ­ª à¥ ¤«ï �l = �r = 0:3­¥áª®«ìª¨å ¯¥à¨®¤¨ç¥áª¨å â®ç¥ª ¯¥à¨®¤  - 2 ¤«ï�l = 0:25a2=T , à á¯®«®¦¥­­ëå ¤®áâ â®ç­® ¤ «¥-ª® ®â à®â«¥â®¢ ¨ ­ ©¤¥­­ëå ¯® ®¯¨á ­­ë¬ ¢ëè¥ «£®à¨â¬ ¬. �«¥¤ã¥â ®â¬¥â¨âì, çâ® ¢á¥ ­ ©¤¥­-­ë¥ ¯¥à¨®¤¨ç¥áª¨¥ â®çª¨ ¯¥à¢®£® ¯¥à¨®¤  ¢ ¤ ­-­®¬ á«ãç ¥ ï¢«ïîâáï £¨¯¥à¡®«¨ç¥áª¨¬¨.�  à¨á. 2, a á®¢¬¥é¥­ë à¥§ã«ìâ âë ¢ëç¨á«¥­¨©¤«ï à §«¨ç­ëå ¬ àª¥à®¢ (¡ë«® ¢ë¡à ­® 24 ¬ àª¥-à , ¨§­ ç «ì­® à á¯®«®¦¥­­ë¥ ¢ à §«¨ç­ëå â®ç-ª å ¯®«ï) ¢ ¬®¬¥­âë ¢à¥¬¥­¨ Tn, £¤¥ n = 1; :::2000.�âç¥â«¨¢® ¢¨¤­ë à¥£ã«ïà­ë¥ ¯®å®¦¨¥ ­  «¥¦ -éãî £àãèã, ªà¨¢ë¥, ®â¢¥ç îé¨¥ à¥£ã«ïà­ë¬ ¤¢¨-¦¥­¨ï¬. �­ãâà¨ ­ å®¤¨âáï å ®â¨ç¥áª®¥ "¬®à¥",á®¤¥à¦ é¥¥ àï¤ í««¨¯â¨ç¥áª¨å ®áâà®¢®¢ á â®çª -¬¨, «¥¦ é¨¬¨ ­  ­¥áª®«ìª¨å £« ¤ª¨å ªà¨¢ëå (á¬.¢ë­®áªã ­  à¨áã­ª¥). �â¬¥â¨¬, çâ® íâ¨ ®áâà®-¢  á®®â¢¥âáâ¢ãîâ ­ ©¤¥­­ë¬ í««¨¯â¨ç¥áª¨¬ â®ç-ª ¬ (®¤­  ¨§ ª®â®àëå ¯à¥¤áâ ¢«¥­  ­  à¨á. 1, ¡).�¢  ã§ª¨å ®áâà®¢  ¢¡«¨§¨ ¯à ¢®£® à®â«¥â  ®â¢¥-ç îâ í««¨¯â¨ç¥áª¨¬ ¯¥à¨®¤¨ç¥áª¨¬ â®çª ¬ ¡®«¥¥¢ëá®ª®£® ¯®àï¤ª . �­¨ â ª¦¥ ¬®£ãâ ¡ëâì ­ ©-¤¥­ë ¯® ¤ ­­®© ¬¥â®¤¨ª¥. �§¬¥­¥­¨¥ ¨­â¥­á¨¢-­®áâ¨ «¥¢®£® à®â«¥â  ¯à¨¢®¤¨â ª ¯à ªâ¨ç¥áª®¬ã¨áç¥§­®¢¥­¨î í««¨¯â¨ç¥áª¨å ®áâà®¢®¢ (á¬. ¢ë-­®áªã) ¯® áãâ¨ ¯à¨ â®© ¦¥ ª àâ¨­¥ à¥£ã«ïà­ëåªà¨¢ëå, ®ªàã¦ îé¨å å ®â¨ç¥áª®¥ \¬®à¥". �â¬¥-â¨¬, çâ® áâàãªâãà  ¯®£à ­¨ç­®© ªà¨¢®© ¢ ®¡®¨åá«ãç ïå ¯®ª  ­¥¤®áâ â®ç­  ïá­  ¨ ¥¥ ¨áá«¥¤®¢ ­¨¥¯à¥¤áâ ¢«ï¥â ®á®¡ë© ¨­â¥à¥á.� á«ãç ¥ á« ¡ëå, ­® ®¤¨­ ª®¢ëå à®â«¥â®¢ à¨á.3, ª àâ¨­  á¥ç¥­¨© �ã ­ª à¥ ¨¬¥¥â ¡®«¥¥ à¥£ã«ïà-­ãî áâàãªâãàã. �¡à é ¥â ¢­¨¬ ­¨¥ ­ «¨ç¨¥ (á¬.¢ë­®áªã) ¡®«ìè¥£® ç¨á«  í««¨¯â¨ç¥áª¨å ®áâà®¢®¢¢¡«¨§¨ ¯à ¢®£® à®â«¥â . �â¬¥â¨¬ â ª¦¥ ¯à ªâ¨-ç¥áª¨ à¥£ã«ïà­ë© å à ªâ¥à (­  à¨áã­ª¥ ­¥ ¯®ª -§ ­) á¥ç¥­¨© �ã ­ª à¥ ¢¡«¨§¨ «¥¢®£® à®â«¥â .�. �à¥ä, �. �. �ã­ ¥¢ , �.�. �¥«¥èª® 7
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�¨á. 4. � §¬¥è¨¢ ­¨¥ ¯ïâ­ , à á¯®«®¦¥­­®£® ¬¥¦¤ã à®â«¥â ¬¨ ¢ æ¥­âà¥ ªàã£  á à ¤¨ãá®¬ r0 = 0:1a¯®á«¥ T ¯¥à¨®¤®¢ ¢à¥¬¥­¨. �­â¥­á¨¢­®áâì à®â«¥â®¢ �r = 1:17, �l = 0:25 á®®â¢¥âáâ¢¥­­®:a { T = 1; ¡ { T = 2; ¢ { T = 3; £ | T = 4 ¯¥à¨®¤®¢�  à¨á. 4 ¯®ª § ­ ¯à®æ¥áá à áâï¦¥­¨ï ¨ ¤¥ä®à-¬ æ¨¨ ¯®«¥¬ áª®à®áâ¨ ¯ïâ­  ®â¬¥ç¥­ëå ç áâ¨æ¯®á«¥ ­¥áª®«ìª¨å ¯¥à¨®¤®¢ ¢à¥¬¥­¨ (¯à¨ t = T ,2T , 3� ¨ 4T ). � ª ç¥áâ¢¥ ¨áå®¤­®£® ª®­âãà  ¡ë-«  ¢ë¡à ­  ®ªàã¦­®áâì á ¡¥§à §¬¥à­ë¬ à ¤¨ãá®¬r0 = 0:1a, æ¥­âà ª®â®à®© à á¯®«®¦¥­ ¢ â®çª¥ á ª®-®à¤¨­ â ¬¨ (0; 0).�����������  ¯à¨¬¥à¥ à áá¬ âà¨¢ ¥¬®© § ¤ ç¨ ¬®¦­®¯à®á«¥¤¨âì, ª ª áà ¢­¨â¥«ì­® ¯à®áâ®¥ í©«¥à®¢®¯®«¥ áª®à®áâ¥© ¯®à®¦¤ ¥â ­¥«¨­¥©­ãî ¤¨­ ¬¨ç¥á-ªãî á¨áâ¥¬ã, ®¯¨áë¢ îéãî ¤¢¨¦¥­¨¥ ¨­¤¨¢¨-¤ã «ì­ëå ç áâ¨æ ¦¨¤ª®áâ¨ ¨ ¯à¨¢®¤ïéãî ªá«®¦­®¬ã ¨å ¯®¢¥¤¥­¨î ¢ ¯®â®ª¥. �­ «¨â¨ç¥-áª®¥ à¥è¥­¨¥ § ¤ ç¨ ®âªàë¢ ¥â ¤®¯®«­¨â¥«ì­ë¥¢®§¬®¦­®áâ¨  ­ «¨§  áâàãªâãàë â¥ç¥­¨ï:  ­ «¨-§  ¯¥à¨®¤¨ç¥áª¨å â®ç¥ª, ¨å â¨¯ . �á¯®«ì§ãï ¯®-
«ãç¥­­ë¥ ¢ å®¤¥ ç¨á«¥­­®£® íªá¯¥à¨¬¥­â  à¥§ã«ì-â âë, ¬®¦­® ãª § âì ¢ ¯®â®ª¥ ®¡« áâ¨ íää¥ªâ¨¢-­®£® ¨ á« ¡®£® ¯¥à¥¬¥è¨¢ ­¨ï, á¢ï§ ­­ë¥ á ¯¥-à¨®¤¨ç¥áª¨¬¨ â®çª ¬¨ ¯®â®ª . � «¨ç¨¥ í««¨¯â¨-ç¥áª¨å â®ç¥ª á¯®á®¡áâ¢ã¥â ®¡à §®¢ ­¨î à¥£ã«ïà-­ëå ®áâà®¢®¢ ¢ á¥ç¥­¨¨ �ã ­ª à¥ ¨, ª ª à¥§ã«ì-â â, ¯à¨¢®¤¨â ª à¥£ã«ïà­ë¬ à¥¦¨¬ ¬ ¯¥à¥¬¥è¨-¢ ­¨ï ¯ áá¨¢­®© ¦¨¤ª®áâ¨. �««¨¯â¨ç¥áª¨¥ â®çª¨¯à¥¤áâ ¢«ïîâ á®¡®© ¯à¥¯ïâáâ¢¨¥ ¤«ï ¯¥à¥¬¥è¨¢ -­¨ï. � ¯à®â¨¢, £¨¯¥à¡®«¨ç¥áª¨¥ â®çª¨ - ¨áâ®ç-­¨ª¨ å ®â¨§ æ¨¨ ¤¢¨¦¥­¨ï. � «¨ç¨¥ £¨¯¥à¡®«¨-ç¥áª¨å â®ç¥ª ¯à¨¢®¤¨â ª ¯®ï¢«¥­¨î ®¡« áâ¥© íä-ä¥ªâ¨¢­®£® ¯¥à¥¬¥è¨¢ ­¨ï. �â¨ ®¡« áâ¨ å®à®è®¢¨¤­ë ­  á¥ç¥­¨¨ �ã ­ª à¥.�® áà ¢­¥­¨î á áãé¥áâ¢ãîé¨¬¨ ¬¥â®¤ ¬¨ ¨  «-£®à¨â¬ ¬¨ ¯®¨áª  ¯¥à¨®¤¨ç¥áª¨å â®ç¥ª ¤ ­­ë© «£®à¨â¬ ¨¬¥¥â ­¥áª®«ìª® ¯à¥¨¬ãé¥áâ¢. �£® ¤®-áâ®¨­áâ¢® á®áâ®¨â ¢ â®¬, çâ® ®­ ¯®§¢®«ï¥â ­ ©-â¨ ­¥ãáâ®©ç¨¢ë¥ â®çª¨, ®¯à¥¤¥«¥­¨¥ ª®â®àëå ¤àã-£¨¬ á¯®á®¡®¬, ­ ¯à¨¬¥à ¨§ á¥ç¥­¨ï �ã ­ª à¥, ­¥8 �. �à¥ä, �. �. �ã­ ¥¢ , �.�. �¥«¥èª®
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