
28 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 1�������� � ������������ ��������� 534.222 ��������� ������������� ���������� ����� ������������� ���� ú������û � ú�����������������û�. �. �« ¢­®¢, �. �. �®å«®¢ (ª ä¥¤à   ªãáâ¨ª¨)� §¢¨â  á¨¬¯â®â¨ç¥áª¨© á¯¥ªâà «ì­ë© ¬¥â®¤ ®¯¨á ­¨ï ­¥«¨­¥©­ëå  ªãáâ¨ç¥áª¨å ¢®«­, á®¤¥à-¦ é¨å ®á®¡¥­­®áâ¨ â¨¯  úà §àë¢û ¨ úà §àë¢ ¯à®¨§¢®¤­®©û. �¥â®¤ ¯®§¢®«ï¥â ¬®¤¥«¨à®¢ âì à á-¯à®áâà ­¥­¨¥ à §àë¢­ëå ¢®§¬ãé¥­¨© ¯à¨ ¨á¯®«ì§®¢ ­¨¨ ­¥¡®«ìè®£® ª®«¨ç¥áâ¢  £ à¬®­¨ª (20{50).�®«ãç¥­  § ¬ª­ãâ ï á¨áâ¥¬  á¢ï§­ëå ­¥«¨­¥©­ëå ãà ¢­¥­¨© ¤«ï ª®­¥ç­®£® ç¨á«  ª®¬¯«¥ªá­ëå ¬¯«¨âã¤ £ à¬®­¨ª,  ¯¯à®ªá¨¬¨àãîé ï ãà ¢­¥­¨¥ ¯à®áâëå ¢®«­ ¢ á¯¥ªâà «ì­®¬ ¯à¥¤áâ ¢«¥­¨¨.�¢¥¤¥­¨¥�§ãç¥­¨¥ à á¯à®áâà ­¥­¨ï á¨«ì­® ¨áª ¦¥­­ëå¯¨«®®¡à §­ëå ¢®§¬ãé¥­¨© ¨ ®¤¨­®ç­ëå ¨¬¯ã«ìá®¢á ã¤ à­ë¬ äà®­â®¬ ï¢«ï¥âáï ¢ ¦­®© § ¤ ç¥© á®¢à¥-¬¥­­®© ä¨§¨ª¨ ­¥«¨­¥©­ëå ¢®«­. �ªâã «ì­®áâì íâ¨å¨áá«¥¤®¢ ­¨© á¢ï§ ­ , ¢ ç áâ­®áâ¨, á ¯à ªâ¨ç¥áª¨¬¨¯à®¡«¥¬ ¬¨ ¬¥¤¨æ¨­áª®£® â¥à ¯¥¢â¨ç¥áª®£® ã«ìâà -§¢ãª  ¨ «¨â®âà¨¯á¨¨, §¢ãª®¢®£® ã¤ à , £¨¤à® ªãáâ¨-ª¨.� á¨«ã ­¥«¨­¥©­®áâ¨ § ¤ ç¨ ¯®áâà®¨âì  ­ «¨â¨-ç¥áª®¥ à¥è¥­¨¥ ¨á¯®«ì§ã¥¬ëå ãà ¢­¥­¨©, ª ª ¯à ¢¨-«®, ­¥ ã¤ ¥âáï, ¨ ¯®ï¢«ï¥âáï ­¥®¡å®¤¨¬®áâì ¢ ç¨á«¥­-­®¬ ¬®¤¥«¨à®¢ ­¨¨ ¢®«­®¢®£® ¯à®æ¥áá . �¤­ ª® ®¡-à §®¢ ­¨¥ ªàãâëå ãç áâª®¢ ¢ ¯à®ä¨«¥ ¢®«­ë (ã¤ à-­ëå äà®­â®¢) á¨«ì­® ãá«®¦­ï¥â ç¨á«¥­­ë¥ à áç¥âë.�à¨ ¢à¥¬¥­­�®¬ ¯®¤å®¤¥ ­¥®¡å®¤¨¬® ¨á¯®«ì§®¢ âìà §­®áâ­ë¥ áå¥¬ë á ®ç¥­ì ¬¥«ª¨¬ è £®¬, ¤®áâ â®ç-­ë¬ ¤«ï ®¯¨á ­¨ï ã¤ à­ëå äà®­â®¢ [1], ¯à¨ á¯¥ª-âà «ì­®¬ | ãç¨âë¢ âì ®ç¥­ì ¡®«ìè®¥ ª®«¨ç¥áâ¢®£ à¬®­¨ª [2]. � ¤ ç¨ áâ ­®¢ïâáï ¥é¥ ¡®«¥¥ á«®¦­ë-¬¨, ¥á«¨ ¢ à¥è¥­¨¨ ¢®§¬®¦­® ®¡à §®¢ ­¨¥ ®á®¡¥­-­®áâ¥© â¨¯  ¬ â¥¬ â¨ç¥áª¨å à §àë¢®¢, çâ® ¯à¨¢®¤¨âª ¢®§­¨ª­®¢¥­¨î ®áæ¨««ïæ¨© �¨¡¡á  ¨ ­¥ãáâ®©ç¨-¢®áâ¨ ç¨á«¥­­®£® à¥è¥­¨ï. �«ï ¬®¤¥«¨à®¢ ­¨ï â ª¨å­¥«¨­¥©­ëå § ¤ ç ¨á¯®«ì§ãîâáï à §«¨ç­ë¥ ¬¥â®¤ë,¢ ®á­®¢­®¬ á¢®¤ïé¨¥áï ª ¢¢¥¤¥­¨î ¨áªãááâ¢¥­­®©¢ï§ª®áâ¨, á£« ¦¨¢ îé¥© à¥è¥­¨¥ ¢ ®¡« áâ¨ à §àë-¢  [1{3].�à¨ ¢à¥¬¥­­�®¬ ¯®¤å®¤¥ § ¤ çã ¬®¦­® ã¯à®áâ¨âì,¥á«¨ ¨á¯®«ì§®¢ âì â¥®à¨î á« ¡ëå ã¤ à­ëå ¢®«­.�®£¤  ¤¢¨¦¥­¨¥ ã¤ à­ëå äà®­â®¢ ¨ í¢®«îæ¨î ¯« ¢-­ëå ãç áâª®¢ ¯à®ä¨«ï ¬¥¦¤ã ­¨¬¨ ¬®¦­® ®¯¨áë¢ âìà §¤¥«ì­®, áè¨¢ ï à¥è¥­¨ï ­  à §àë¢ å [4]. �à¥¤-¯®«®¦¥­¨¥ ® ­ «¨ç¨¨ à §àë¢®¢ ¢ à¥è¥­¨¨ ¬®¦­®â ª¦¥ ¨á¯®«ì§®¢ âì ¢ á¯¥ªâà «ì­®¬ ¯®¤å®¤¥, â ª ª ª¨§¢¥áâ­®, çâ® á¯¥ªâà à §àë¢­®© äã­ªæ¨¨ ¨¬¥¥â ã­¨-¢¥àá «ì­ãî  á¨¬¯â®â¨ªã ­  ¢ëá®ª¨å ç áâ®â å:  ¬-¯«¨âã¤ë £ à¬®­¨ª ã¡ë¢ îâ ¯à®¯®àæ¨®­ «ì­® 1=n .� ª®¥ ¯®¢¥¤¥­¨¥ á¯¥ªâà  à §àë¢­®© äã­ªæ¨¨ ¡ë-«® ¯à¥¤«®¦¥­® ¨á¯®«ì§®¢ âì ¢ § ¤ ç¥ ¢®ááâ ­®¢«¥-­¨ï ¯à®ä¨«ï ¢®«­ë á à §àë¢®¬ ¯® ¨§¢¥áâ­®¬ã ®£à -

­¨ç¥­­®¬ã á¯¥ªâàã [5{7]. �¥à¨®¤¨ç¥áª ï à §àë¢­ ï¢®«­  ¡ë«  ¯à¥¤áâ ¢«¥­  ¢ ¢¨¤¥ áã¬¬ë ¯¨«®®¡à §-­®£® ¯à®ä¨«ï,  ¬¯«¨âã¤  á¯¥ªâà  ª®â®à®£® ¬¥¤«¥­-­® ã¡ë¢ ¥â ­  ¢ëá®ª¨å ç áâ®â å (®¡à â­® ¯à®¯®à-æ¨®­ «ì­® ­®¬¥àã £ à¬®­¨ª¨ n), ¨ ­¥¯à¥àë¢­®£®¯à®ä¨«ï á ¡ëáâà® ã¡ë¢ îé¨¬ á¯¥ªâà®¬. �á«¨ ¢ë-á®ª®ç áâ®â­ë¥ ª®¬¯®­¥­âë á¯¥ªâà   ¯¯à®ªá¨¬¨à®-¢ âì á¯¥ªâà®¬ ¯¨«®®¡à §­®© ¢®«­ë, â® ¬®¦­® ¢®á-áâ ­®¢¨âì ¨áå®¤­ë© à §àë¢­ë© ¯à®ä¨«ì ¢®«­ë ¯®§ ¤ ­­®¬ã ­¥¡®«ìè®¬ã (20{50) ª®«¨ç¥áâ¢ã £ à¬®­¨ª.�¢­ë© ¢¨¤ ¢ëá®ª®ç áâ®â­®£® á¯¥ªâà  ¯¨«®®¡à §­®©¢®«­ë ¡ë« ¨á¯®«ì§®¢ ­ ¢ ¬®¤¨ä¨æ¨à®¢ ­­®¬ á¯¥ª-âà «ì­®¬ ¯®¤å®¤¥ ¤«ï ®¯¨á ­¨ï ­¥«¨­¥©­®£® à á-¯à®áâà ­¥­¨ï  ªãáâ¨ç¥áª¨å ¢®«­ [5]. �ë«® ¯®ª § ­®,çâ® à §¢¨âë© ¯®¤å®¤ å®à®è® à ¡®â ¥â ¯à¨ ¬®¤¥«¨-à®¢ ­¨¨ ¤®áâ â®ç­® á¨¬¬¥âà¨ç­ëå ¢ ®ª®«®à §àë¢-­®© ®¡« áâ¨ ¢®«­, â. ¥. ¢®«­ á ­¥¡®«ìè¨¬ áª çª®¬¯à®¨§¢®¤­®© ¤® ¨ ¯®á«¥ à §àë¢ . � á«ãç ¥ à á¯à®-áâà ­¥­¨ï á¨£­ «®¢, á®¤¥à¦ é¨å â ª¦¥ ®á®¡¥­­®áâìâ¨¯  úà §àë¢ ¯à®¨§¢®¤­®©û, ¢ à¥è¥­¨¨ à §¢¨¢ ¥âáï­¥ãáâ®©ç¨¢®áâì, ¯®áª®«ìªã ­  ¢ëá®ª¨å ç áâ®â å ­¥ãç¨âë¢ ¥âáï á®®â¢¥âáâ¢ãîé ï ¥©  á¨¬¯â®â¨ª , ¯à®-¯®àæ¨®­ «ì­ ï 1=n2 . �¥á¨¬¬¥âà¨ç­ë© ¢¨¤ ¯à®ä¨-«ï ®ª®«® à §àë¢  ­ ¡«î¤ ¥âáï ¯à¨ ¬®¤¥«¨à®¢ ­¨¨¬®é­ëå áä®ªãá¨à®¢ ­­ëå §¢ãª®¢ëå ¯ãçª®¢ [8], ¢®«­¢ ¤¨á¯¥à£¨àãîé¨å áà¥¤ å [9] ¨ ®á®¡¥­­® ®¤¨­®ç­ëå¨¬¯ã«ìá®¢ á ã¤ à­ë¬ äà®­â®¬ [5].�¥«ì ­ áâ®ïé¥© à ¡®âë á®áâ®¨â ¢ ®¡®¡é¥­¨¨ ¬®-¤¨ä¨æ¨à®¢ ­­®£® á¯¥ªâà «ì­®£® ¯®¤å®¤  ¤«ï ®¯¨á -­¨ï ¢®«­ á â ª¨¬¨ ®á®¡¥­­®áâï¬¨ ¯à¨ ¨á¯®«ì§®¢ ­¨¨­¥¡®«ìè®£® ç¨á«  £ à¬®­¨ª.1. �®ááâ ­®¢«¥­¨¥ à §àë¢­®£® ¯à®ä¨«ï ¯®®£à ­¨ç¥­­®¬ã á¯¥ªâàã� áá¬®âà¨¬ ¯¥à¨®¤¨ç¥áªãî ¯®á«¥¤®¢ â¥«ì­®áâìã¤ à­ëå ¨¬¯ã«ìá®¢ P (�) á ¢ë¡à ­­ë¬ ¯¥à¨®¤®¬ 2�(à¨á. 1). �«ï ãç¥â  ®á®¡¥­­®áâ¥© â¨¯  úà §àë¢û ¨úà §àë¢ ¯à®¨§¢®¤­®©û ¯à¥¤áâ ¢¨¬ ¯à®ä¨«ì â ª®©¢®«­ë ¢ ¢¨¤¥ áã¬¬ë ¯¨«®®¡à §­®© ¢®«­ë V0 , ¯¥-à¨®¤¨ç¥áª®© ¯ à ¡®«ë V1 á à §àë¢®¬ ¯à®¨§¢®¤­®©,á®®â¢¥âáâ¢ãîé¨¬ à §àë¢ã ¯à®¨§¢®¤­®© ¨¬¯ã«ìá , ¨¯« ¢­®£® ¯à®ä¨«ï Vsm :
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��
���¨á. 1. �à¥¤áâ ¢«¥­¨¥ ¯à®ä¨«ï (á«¥¢ ) ¨ á¯¥ªâà  (á¯à -¢ ) ¯¥à¨®¤¨ç¥áª®© ¢®«­ë á ®á®¡¥­­®áâï¬¨ â¨¯  úà §àë¢û¨ úà §àë¢ ¯à®¨§¢®¤­®©û ¢ ¢¨¤¥ áã¬¬ë ¯¨«®®¡à §­®©¢®«­ë, ¯¥à¨®¤¨ç¥áª®© ¯ à ¡®«ë ¨ £« ¤ª®£® ¯à®ä¨«ïP (z; �) = V0+ V1+ Vsm; (1)£¤¥ V0 = A02 (�1� (� � �s) =�; �� < � < �s;1� (� � �s) =�; �s < � < �; (2)V1 = �A112 8<:�3 (� � �s � �)2 =�2� 1� ; �� < � < �s;�3 (� � �s + �)2 =�2� 1� ; �s < � < �:(3)�¤¥áì A0 |  ¬¯«¨âã¤  à §àë¢ , A1 |  ¬¯«¨âã¤ à §àë¢  ¯à®¨§¢®¤­®©, �s | ¯®«®¦¥­¨¥ ®á®¡¥­­®á-â¥© ¢­ãâà¨ ¯¥à¨®¤ . �á«¨ ¯¥à¥©â¨ ª á¯¥ªâà «ì­®¬ã¯à¥¤áâ ¢«¥­¨îP (z; �) = 1X�1 Cn(z) exp(�in�); (4)â® ¢ á¨«ã «¨­¥©­®áâ¨ ¯à¥®¡à §®¢ ­¨ï �ãàì¥ á¯¥ªâà¨áå®¤­®£® á¨£­ «  P (�) (1) ¡ã¤¥â â ª¦¥ á®áâ®ïâì ¨§áã¬¬ë á¯¥ªâà®¢ ú¯¨«ëû (2), ú¯ à ¡®«ëû (3) ¨ ¯« ¢-­®£® ¯à®ä¨«ï:Cn = C(0)n + C(1)n + C(sm)n ; (5)£¤¥C(0)n = iA0 ein�s =2�n; C(1)n =A1 ein�s =2�n2: (6)� ª ¢¨¤­® ¨§ à¨á. 1, £¤¥ ¨§®¡à ¦¥­ë  ¡á®«îâ­ë¥ §­ -ç¥­¨ï  ¬¯«¨âã¤ £ à¬®­¨ª (5) á®®â¢¥âáâ¢ãîé¨å ¯à®-

ä¨«¥©, á¯¥ªâà ¯« ¢­®© á®áâ ¢«ïîé¥© ã¡ë¢ ¥â ®ç¥­ì¡ëáâà®, ¨ ã¦¥ ­ ç¨­ ï á® áà ¢­¨â¥«ì­® ­¥¡®«ìè®£®­®¬¥à  £ à¬®­¨ª N > (20{30) ¥£® ¢ª« ¤®¬ ¢ á¯¥ªâà¨áå®¤­®£® á¨£­ «  ¬®¦­® ¯à¥­¥¡à¥çì ¨ à áá¬ âà¨-¢ âì â®«ìª®  á¨¬¯â®â¨ç¥áªãî ç áâì ¨áå®¤­®£® á¨£-­ « : Cn � C(0)n +C(1)n ; n > N: (7)� à ¬¥âàë  á¨¬¯â®â¨ª A0 , A1 ¨ �s (6) ¬®¦­®®¯à¥¤¥«¨âì, ¯à¥¤¯®«®¦¨¢, çâ® ¯®á«¥¤­¨¥ ¤¢  ¨§ ¨§-¢¥áâ­ëå ª®íää¨æ¨¥­â®¢ �ãàì¥ c ­®¬¥à ¬¨ N;N � 1®¯¨áë¢ îâáï  á¨¬¯â®â¨ç¥áª¨¬ ¢ëà ¦¥­¨¥¬ (7). �®£-¤  ¤«ï ­¨å ¬®¦­® ­ ¯¨á âì á«¥¤ãîéãî á¨áâ¥¬ã ãà ¢-­¥­¨©:CN = exp(iN�s)2�N �iA0+ A1N � ;CN�1 = exp(i(N � 1)�s)2�(N � 1) �iA0+ A1(N � 1)� : (8)�§ á¨áâ¥¬ë ãà ¢­¥­¨© (8) ®¯à¥¤¥«ïîâáï ­¥®¡å®¤¨-¬ë¥ ¯ à ¬¥âàë  á¨¬¯â®â¨ª A0 , A1 ¨ �s :A0 = 2�p(N4jCN j2 � (N � 1)4jCN�1j2) =(2N � 1);A1 = 2�N(N � 1)��p(N2jCN j2� (N � 1)2jCN�1j2) =(2N � 1);�s = arg CNN2CN�1(N � 1)2 �1� iA0iA0N +A1� :�à®ä¨«ì ¢®«­ë â®£¤  ¬®¦¥â ¡ëâì ¢®ááâ ­®¢«¥­ ª ªáã¬¬  £« ¤ª®© á®áâ ¢«ïîé¥©, ¯¨«®®¡à §­®© ¢®«­ë¨ ¯¥à¨®¤¨ç¥áª®© ¯ à ¡®«ë á®®â¢¥âáâ¢¥­­®:P (z; �) = NXn=�N Cn(z) exp(�in�)�� NXn=1 1n� �A0 sin (n(� � �s)) + A1n cos (n(� � �s))�++ A02 (�1� (� � �s) =�1� (� � �s) =� ++ �A112 8<:�3 (� � �s � �)2 =�2� 1� ; 0< � < �s;�3 (� � �s + �)2 =�2� 1� ; �s < � < 2�: (9)2. �¥«¨­¥©­®¥ à á¯à®áâà ­¥­¨¥ à §àë¢­ëå ¢®«­�« áá¨ç¥áª¨© ¯à¨¬¥à ¢®«­®¢®£® ¯à®æ¥áá , ¯à¨ ª®-â®à®¬ ®¡à §ã¥âáï ã¤ à­ë© äà®­â, ®¯¨áë¢ ¥âáï ãà ¢-­¥­¨¥¬ ¯à®áâëå ¢®«­ [10]:@P@z = P @P@� : (10)15 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ü 1



30 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2000. ü 1�¤¥áì P = p=p0 | ¡¥§à §¬¥à­®¥ ¤ ¢«¥­¨¥, z == x=xn | ¡¥§à §¬¥à­ ï ª®®à¤¨­ â , ¢ëà ¦¥­­ ï ¢å à ªâ¥à­ëå ­¥«¨­¥©­ëå ¤«¨­ å xn = c30�0=("p0!0) ," | ª®íää¨æ¨¥­â ­¥«¨­¥©­®áâ¨ áà¥¤ë, � = !0(t �x=c0) | ¡¥§à §¬¥à­®¥ ¢à¥¬ï. � á¯¥ªâà «ì­®¬ ¯à¥¤-áâ ¢«¥­¨¨ (4) ãà ¢­¥­¨¥ (10) ¬®¦­® ¯¥à¥¯¨á âì â ª:dCndz = � in2 1Xk=�1CkCn�k¨«¨ á ãç¥â®¬, çâ® C�k = C�k (§¢¥§¤®çª®© ®¡®§­ ç¥­®ª®¬¯«¥ªá­®¥ á®¯àï¦¥­¨¥), ¢ ¡®«¥¥ ã¤®¡­®© ä®à¬¥:dCndz = � in2  2C0Cn +n�1Xk=1 CkCn�k + 2 1Xk=n+1CkC�n�k!:(11)�¨áâ¥¬  ãà ¢­¥­¨© (11) ï¢«ï¥âáï ¡¥áª®­¥ç­®© á¨áâ¥-¬®© á¢ï§ ­­ëå ­¥«¨­¥©­ëå ãà ¢­¥­¨© á ¡¥áª®­¥ç-­ë¬ ç¨á«®¬ ¯¥à¥¬¥­­ëå Cn . �ç¨âë¢ ï  á¨¬¯â®â¨-ç¥áª®¥ ¯®¢¥¤¥­¨¥ á¯¥ªâà  ­  ¢ëá®ª¨å ç áâ®â å, ¡ã¤¥¬à¥è âì ¥¥ ¤«ï ¯¥à¢ëå N £ à¬®­¨ª,  ¯¯à®ªá¨¬¨àãï¢ ¯à ¢ëå ç áâïå ãà ¢­¥­¨©  ¬¯«¨âã¤ë £ à¬®­¨ª á­®¬¥à ¬¨ n > N á®®â¢¥âáâ¢ãîé¨¬¨  á¨¬¯â®â¨ç¥á-ª¨¬¨ ¢ëà ¦¥­¨ï¬¨ (7):dCndz = �in C0Cn + 12 n�1Xk=1CkCn�k + NXk=n+1CkC�k�n ++ N+nXk=N+1~CkC�k�n + 1Xk=N+n+1~Ck ~C�k�n!;(12)£¤¥~Ck = exp(ik�s)2�k �iA0 + A1k � ;~C�k�n = exp(�i(k� n)�s)2�(k� n) ��iA0 + A1(k� n)� : (13)�á¥ àï¤ë ¢ á¨áâ¥¬¥ (12) ª®­¥ç­ë, ªà®¬¥ ¯®á«¥¤­¥£®,áã¬¬  ª®â®à®£® ¢ëç¨á«ï¥âáï á ãç¥â®¬ ¨§¢¥áâ­®£® ¢¨-¤  ª®íää¨æ¨¥­â®¢ (13). �®á«¥ ­¥á«®¦­ëå ¯à¥®¡à §®-¢ ­¨© ¯®«ãç ¥¬1Xk=N+n+1 ~Ck ~C�k�n = exp(in�s)(2�)2 �A20K(N; n)++ iA1A0n+A21n2 ��23 �2K(N; n)�R(N)�R(N + n)��;(14)£¤¥ K(N; n) = 1n N+nXk=N+1 1k ; R(N) = NXk=1 1k2 :� ª¨¬ ®¡à §®¬, ¬ë ¯®«ãç¨«¨ § ¬ª­ãâãî á¨áâ¥¬ã ª®-­¥ç­®£® ç¨á«  N ®¡ëª­®¢¥­­ëå ¤¨ää¥à¥­æ¨ «ì­ëå

ãà ¢­¥­¨© ¤«ï ª®­¥ç­®£® ç¨á«  N  ¬¯«¨âã¤ £ à¬®-­¨ª, ª®â®à ï ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ­  ¤«ï ç¨á«¥­-­®£® à¥è¥­¨ï § ¤ ç¨.3. �¢®«îæ¨ï ¨¬¯ã«ìá  á ã¤ à­ë¬ äà®­â®¬¢ ­¥«¨­¥©­®© áà¥¤¥�«ï ¨««îáâà æ¨¨ à §¢¨â®£® ¯®¤å®¤  ¯à¨¢¥¤¥¬à¥§ã«ìâ âë ¬®¤¥«¨à®¢ ­¨ï ®¤¨­®ç­ëå ã¤ à­ëå ¨¬-¯ã«ìá®¢ à §«¨ç­®© ä®à¬ë, à á¯à®áâà ­ïîé¨åáï ¢­¥«¨­¥©­®© áà¥¤¥. �­â¥£à¨à®¢ ­¨¥ á¨áâ¥¬ë ãà ¢­¥-­¨© (14) ¯à®¢®¤¨«®áì ç¨á«¥­­® ¬¥â®¤®¬ �ã­£¥{�ãâ-â  4-£® ¯®àï¤ª  ¤«ï ¯¥à¢ëå N = 30 £ à¬®­¨ª. � à¨á. 2,   ¯à¥¤áâ ¢«¥­  í¢®«îæ¨ï ¯à®ä¨«ï ®¤­®¯®«ïà-­®£® ¨¬¯ã«ìá  á¦ â¨ï:P (z = 0; �) = exp (�(� � �s + 2�)=�0) ; �� < � < �s;P (z = 0; �) = exp (�(� � �s)=�0) ; �s < � < �;(15)­  à §«¨ç­ëå à ááâ®ï­¨ïå z (æ¨äàë ã ªà¨¢ëå) ¨�0 = 0;8 . �«ï áà ¢­¥­¨ï ­  p¨á. 2, ¡ ¯à¨¢¥¤¥­ë à¥-§ã«ìâ âë ç¨á«¥­­®£® ¬®¤¥«¨à®¢ ­¨ï à á¯à®áâà ­¥-­¨ï ¨¬¯ã«ìá  á ¨á¯®«ì§®¢ ­¨¥¬  «£®à¨â¬  [5], £¤¥ãç¨âë¢ « áì â®«ìª® ®¤­   á¨¬¯â®â¨ª  ¯¨«®®¡à §­®©¢®«­ë. � ª ¢¨¤­® ¨§ à¨á. 2, ¡, ¬¥â®¤, ­¥ ãç¨âë¢ î-é¨© à §àë¢ ¯à®¨§¢®¤­®©, ­¥ ¯®§¢®«ï¥â ®¯¨áë¢ âì���������	
��
�����������¨á. 2. �¢®«îæ¨ï ¯à®ä¨«ï ®¤­®¯®«ïà­®£® ã¤ à­®£® ¨¬-¯ã«ìá  á¦ â¨ï ¢ ­¥«¨­¥©­®© áà¥¤¥, à ááç¨â ­­ ï á ãç¥â®¬¤¢ãå  á¨¬¯â®â¨ª: ú¯¨«ëû ¨ ú¯ à ¡®«ëû ( ) ¨  á¨¬¯â®â¨ª¨â®«ìª® ¯¨«®®¡à §­®© ¢®«­ë (¡), ­  à §«¨ç­ëå à ááâ®ï­¨-ïå z (æ¨äàë ã ªà¨¢ëå)
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��¨á. 3. �¢®«îæ¨ï ¯à®ä¨«ï ¤¢ãå¯®«ïà­®£® ã¤ à­®£® ¨¬-¯ã«ìá  ¢ ­¥«¨­¥©­®© áà¥¤¥, à ááç¨â ­­ ï á ãç¥â®¬ ¤¢ãå á¨¬¯â®â¨ª: ú¯¨«ëû ¨ ú¯ à ¡®«ëû ­  à §«¨ç­ëå à á-áâ®ï­¨ïå z (æ¨äàë ã ªà¨¢ëå)â ª¨¥ ¨¬¯ã«ìáë | ç¨á«¥­­®¥ à¥è¥­¨¥ áâ ­®¢¨âáï­¥ãáâ®©ç¨¢ë¬. �ç¥â ¡®«¥¥ â®ç­®©  á¨¬¯â®â¨ª¨ ¤«ï ¯¯à®ªá¨¬ æ¨¨ ¢ëá®ª®ç áâ®â­®© ç áâ¨ á¯¥ªâà  ¨¬-¯ã«ìá  (á¬. à¨á. 2,  ) ®¡¥á¯¥ç¨¢ ¥â ãáâ®©ç¨¢®áâì ç¨á-«¥­­®£® à¥è¥­¨ï § ¤ ç¨,   â ª¦¥ ã«ãçè ¥â ª ç¥áâ¢®¢®ááâ ­®¢«¥­¨ï ¯à®ä¨«ï á¨£­ «  ¯® à ááç¨â ­­®¬ã®£à ­¨ç¥­­®¬ã á¯¥ªâàã.�¢®«îæ¨ï ¤¢ãå¯®«ïà­®£® à §àë¢­®£® ¨¬¯ã«ìá  á®âà¨æ â¥«ì­®© ä §®©P (z = 0; �) = 2 exp�� � � �s + 2��0 � cos�� � �sp3�0 + �3�;�� < � < �s;P (z = 0; �) = 2 exp�� � � �s�0 � cos�� � �sp3�0 + �3�;�s < � < �;(16)¯à®ä¨«ì ª®â®à®£® å à ªâ¥à¥­ ¤«ï ã¤ à­ëå ¨¬¯ã«ì-á®¢, ¨á¯®«ì§ã¥¬ëå ¢ «¨â®âà¨¯á¨¨,  ­ «®£¨ç­® ¯à¥¤-
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