
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1999. ü5 61��� 530.145.6 ��������� ����������� ��� �����������.������������ �������. �. �è¨¢æ¥¢, �. �. �è¨¢æ¥¢, �. �. � â à¨­æ¥¢, �. �. �à¥­ª¨­(ª ä¥¤p  ª¢ ­â®¢®© â¥®p¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í­¥p£¨©)� ¯®¬®éìî ¯p¥¤«®¦¥­­®© ¯à®æ¥¤ãàë, á¢ï§ ­­®© á ¨áá«¥¤®¢ ­¨¥¬  ­ «¨â¨ç¥áª¨å á¢®©áâ¢ « ¯-« á®¢áª¨å ®¡à §®¢ ¢®«­®¢ëå äã­ªæ¨©, ­ ©¤¥­ á¯¥ªâà ®¤­®¬¥à­®£® ãà ¢­¥­¨ï �à�¥¤¨­£¥à  ¤«ï«¨­¥©­®£® ®áæ¨««ïâ®à  ¨ ®áæ¨««ïâ®à  á® á¤¢¨£®¬.� à ¡®â¥ [1] ¡ë«  à §à ¡®â ­  ¯à®æ¥¤ãà  ­ å®¦-¤¥­¨ï á¯¥ªâà  ãà ¢­¥­¨ï �à�¥¤¨­£¥à  (��), ª®â®p ïá¢®¤¨«  § ¤ çã ª à¥è¥­¨î ¡¥áª®­¥ç­®© á¨áâ¥¬ë «¨-­¥©­ëå  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨©.�à¥¤áâ ¢«ï¥â ­¥á®¬­¥­­ë© ¨­â¥à¥á áà ¢­¥­¨¥¯à¨¡«¨¦¥­­ëå à¥è¥­¨©, ¯®«ãç¥­­ëå íâ¨¬ ¬¥â®¤®¬,á â®ç­ë¬¨ à¥è¥­¨ï¬¨ ��, ¨§¢¥áâ­ë¬¨ ¤«ï ­¥ª®â®-àëå ¯®â¥­æ¨ «®¢. � íâ®© á¢ï§¨ ¬ë ¨áá«¥¤ã¥¬ ®¤­®-¬¥à­ë© «¨­¥©­ë© ®áæ¨««ïâ®à, ¤«ï ª®â®à®£®  «£¥¡-à ¨ç¥áª ï ¯à®æ¥¤ãà  ¯à®áâ® ¯à¨¢®¤¨â ª ¨§¢¥áâ­®¬ãâ®ç­®¬ã à¥è¥­¨î �� [2],   â ª¦¥ ®áæ¨««ïâ®à á®á¤¢¨£®¬, ¤«ï ª®â®à®£®  «£¥¡à ¨ç¥áª¨© ¬¥â®¤ ¤ ¥â«¨èì ¯à¨¡«¨¦¥­­®¥ à¥è¥­¨¥ § ¤ ç¨.�«¥¤ãï à ¡®â¥ [1], à áá¬®âà¨¬ á­ ç «  �� ¤«ï®áæ¨««ïâ®à :	00 (�; x)� x2	 (�; x) + �	 (�; x) = 0: (1)�¥è¥­¨¥¬ ãà ¢­¥­¨ï (1) ï¢«ïîâáï ç¥â­ë¥ 	(�; x)¨ ­¥ç¥â­ë¥ ~	(�; x) (¯® x) ¢®«­®¢ë¥ äã­ªæ¨¨ (��),ª®â®àë¥ ¡ã¤¥¬ ¨áª âì ¢ ¢¨¤¥ à §«®¦¥­¨©	(�; x) = 1Xn=0 an(�)x2n(2n� 1)!!; ~	(�; x) = 1Xn=0 ~an(�)x2n+1(2n+ 1)!! ;(2)¯à¨ç¥¬ ¤«ï ¯à®áâ®âë ¢ë¡¨à ¥¬ a0 = ~a0 = 1 .�«ï ­ å®¦¤¥­¨ï á¯¥ªâà  �� (1) ¨á¯®«ì§ã¥¬ ®¡®¡-é¥­­®¥ ¯à¥®¡à §®¢ ­¨¥ � ¯« á , á¯¥æ¨ «ì­® ¯®¤®-¡à ­­®¥ ¤«ï äã­ªæ¨© á  á¨¬¯â®â¨ç¥áª¨¬ ¯®¢¥¤¥­¨¥¬exp��x2=2	 ¯à¨ jxj !1 :�(�; !) =r 2�! 1Z0 	(�; x) e�x2=2! dx;~�(�; !) = 1!r 2�! 1Z0 x~	(�; x) e�x2=2! dx: (3)�� (2) ã¤®¢«¥â¢®àïîâ ãá«®¢¨î 	; ~	 22 L2(�1;1) «¨èì ¤«ï â ª¨å §­ ç¥­¨© í­¥à£¨¨ �(á¯¥ªâà ��), ¤«ï ª®â®àëå « ¯« á®¢áª¨¥ ®¡à §ë ���(�; !) ¨ ~�(�; !) à¥£ã«ïà­ë ¢ â®çª¥ ! = 1 .�®¤áâ ­®¢ª  à §«®¦¥­¨© (2) ¢ ä®à¬ã«ë (3) ¤ ¥â�(�; !) = 1Xn=0 an(�)!n; ~�(�; !) = 1Xn=0 ~an(�)!n: (4)

�à¨¬¥­ïï ¯à¥®¡à §®¢ ­¨ï (3) ª �� ¤«ï 	 ¨~	 , ¬®¦­® ¯®«ãç¨âì ¤¢  ãà ¢­¥­¨ï ¯¥à¢®£® ¯®àï¤-ª  ¤«ï äã­ªæ¨© �(�; !) ¨ ~�(�; !) , ª®â®àë¥ ã¤®¡­®®¡ê¥¤¨­¨âì ¨ § ¯¨á âì ¢ ¢¨¤¥ ãà ¢­¥­¨ï ¤«ï äã­ª-æ¨¨ ��(�; !) , á®¢¯ ¤ îé¥© á �(�; !) ¨ ~�(�; !) ¯à¨�= 1=4 ¨ �= 3=4 á®®â¢¥âáâ¢¥­­®:�1� !2� @��@! + 12 (�� 4�!)�� = 0: (5)�â® ãà ¢­¥­¨¥ ¨¬¥¥â à¥è¥­¨¥��(�; !) = (1+ !)��4��(1� !)�4��: (6)�ã­ªæ¨ï ��(�; !) à¥£ã«ïà­  ¢ â®çª¥ ! = 1 ¯à¨�= �(�)N = 4N +4� , N = 0; 1; : : : . �â¨ §­ ç¥­¨ï � ¨®¯à¥¤¥«ïîâ á¯¥ªâà �� (1), ¯à¨ç¥¬ ¨­¤¥ªáã � = 1=4á®®â¢¥âáâ¢ãîâ ç¥â­ë¥ ��,   �= 3=4 | ­¥ç¥â­ë¥.�ã­ªæ¨ï ��(�; !) ¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥­  ¢ ¢¨-¤¥ (á¬. (4)): ��(�; !) = 1Pn=0P (�)n (�)!n , £¤¥ ¨á¯®«ì-§®¢ ­ë ®¡®§­ ç¥­¨ï P (1=4)n (�) = an(�) , P (3=4)n (�) == ~an(�) . �§ �� (1) ¨«¨ ãà ¢­¥­¨ï (5) á«¥¤ã¥â, çâ®¢¥«¨ç¨­ë P (�)n (�) ï¢«ïîâáï ¯®«¨­®¬ ¬¨ ¯® ¯¥à¥¬¥­-­®© � , ã¤®¢«¥â¢®àïîé¨¬¨ à¥ªãàà¥­â­ë¬ á®®â­®è¥-­¨ï¬(n+ 1)P (�)n+1(�)� (n+ 2�� 1)P (�)n�1(�) =��2P (�)n (�):(7)�®£¤  ��(�; !) (6) | ¯à®¨§¢®¤ïé ï äã­ªæ¨ï íâ¨å¯®«¨­®¬®¢, ¨¬¥îé¨å ¢¨¤P (�)n (�) =����� �4����+ �4���1 � (8)� nXk=0(�1)n�k �(k+ �� �=4)�(n� k+ �+ �=4)�(k + 1)�(n� k+ 1) :�â¨ ¯®«¨­®¬ë P (�)n (�) (ä ªâ¨ç¥áª¨ ï¢«ïîé¨¥áï®¤­¨¬ ¨§ ¢¨¤®¢ ¯®«¨­®¬®¢ �®« ç¥ª  [3] ¬­¨¬®£® à£ã¬¥­â ) ®àâ®£®­ «ì­ë ­  ¬­¨¬®© ®á¨ í­¥à£¨© �®â¤¥«ì­® ¤«ï ç¥â­ëå (�= 1=4) ¨ ­¥ç¥â­ëå (�= 3=4)à¥è¥­¨© �� (1):i1Z�i1 P (�)n (�)P (�)k (�)g�(�)d�= (�1)n�(2�+ n)n!�(2�) �kn;



62 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 1999. ü 5¯à¨ç¥¬ ¢¥á®¢ ï äã­ªæ¨ï g�(�) ¨¬¥¥â ¢¨¤g�(�) =� i � 22��3��(2�) ����(�� �=4)���2:�á®¡ë¥ â®çª¨ (¯®«îáë) ¢¥á®¢®© äã­ªæ¨¨ g�(�) ­ ¯®«®¦¨â¥«ì­®© ¤¥©áâ¢¨â¥«ì­®© ¯®«ã®á¨ � ¨ ®¯à¥¤¥-«ïîâ á¯¥ªâà § ¤ ç¨ �= �(�)N , N = 0; 1; : : : . � ¬¥â¨¬â ª¦¥, çâ® ¯®¤áâ ­®¢ª  à §«®¦¥­¨© (8) ¢ (2) ¯à¨� = �(�)N ¯à¨¢®¤¨â ª ®¡ëç­ë¬ ¢ëà ¦¥­¨ï¬ ¤«ï ��«¨­¥©­®£® ®áæ¨««ïâ®à  [2], § ¯¨á ­­ë¬ ç¥à¥§ ¯®«¨-­®¬ë �à¬¨â .� áá¬®âà¨¬ ¤ «¥¥ �� ¤«ï ®áæ¨««ïâ®à  á® á¤¢¨-£®¬:	 00 (�; x)� (x2+ 2"x)	 (�; x) + �	 (�; x) = 0; (9)¤«ï ª®â®à®£® â ª¦¥ ¨¬¥¥âáï â®ç­®¥ à¥è¥­¨¥, ¨ ¯®-ª ¦¥¬, ª ª ¯à¥¤«®¦¥­­ë© ¢ à ¡®â¥ [1] ¬¥â®¤ ¬®¦¥â¡ëâì ¯à¨¬¥­¥­ ¢ íâ®¬ á«ãç ¥.�¥è¥­¨¥ �� (9) ¬®¦­® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥ áã¬-¬ë ç¥â­®£® 	(�; x) ¨ ­¥ç¥â­®£® ~	(�; x) à¥è¥­¨©,« ¯« á®¢áª¨¥ ®¡à §ë ª®â®àëå �(�; x) ¨ ~�(�; x) , ª ªá«¥¤ã¥â ¨§ �� (9), ã¤®¢«¥â¢®àïîâ á¨áâ¥¬¥ ãà ¢­¥­¨©¯¥à¢®£® ¯®àï¤ª :(1� !2)@�@! + 12(�� !)�� "! ~� = 0;(1� !2)@ ~�@! + 12(�� 3!)~�� "��+ 2!@�@!� = 0:(10)�¬¥áâ® ¨á¯®«ì§ã¥¬®© à ­¥¥ ¯¥à¥¬¥­­®© ! ¯à¨®¯à¥¤¥«¥­¨¨ á¯¥ªâà  �� (9) ã¤®¡­® ¢¢¥áâ¨ ­®¢ãî¯¥à¥¬¥­­ãî y = (1� !)=(1+ !) ¨ ¨áá«¥¤®¢ âì ¯®¢¥-¤¥­¨¥ « ¯« á®¢áª¨å ®¡à §®¢ �� �(�; x) ¨ ~�(�; x) ¢â®çª¥ y = 0 .�¥è¥­¨¥ á¨áâ¥¬ë (10) ¡ã¤¥¬ ¨áª âì ¢ á«¥¤ãîé¥¬¢¨¤¥: �(�; !) = �1 + y2 �1=2B(�; y);~�(�; !) = �1 + y2 �3=2 ~B(�; y); (11)

£¤¥ äã­ªæ¨¨ B(�; y) ¨ ~B(�; y) à¥£ã«ïà­ë ¢ â®çª¥y = 0 , â. ¥. ¯à¥¤áâ ¢¨¬ë ¢ ¢¨¤¥ B(�; y) = 1Pn=0 bnyn ,~B(�; y) = 1Pn=0 ~bnyn . �®¤áâ ¢«ïï à §«®¦¥­¨ï B(�; y) ¨~B(�; y) ¢ ãà ¢­¥­¨ï (10), ¬®¦­® ¯®«ãç¨âì à¥ªãàà¥­â-­ë¥ á®®â­®è¥­¨ï ¤«ï ¢¥«¨ç¨­ bn ¨ ~bn , n= 0; 1; : : : :"~bn�1 + (�� 1� 4n)bn � "~bn = 0;�2"(2n+ 1)bn+ (�� 3� 4n)~bn + 4"(n+ 1)bn+1 = 0:(12)�â¨ á®®â­®è¥­¨ï ¯à¥¤áâ ¢«ïîâ á®¡®© ¡¥áª®­¥ç-­ãî á¨áâ¥¬ã «¨­¥©­ëå  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨© ®â-­®á¨â¥«ì­® ¢¥«¨ç¨­ bn , ~bn , á ¯®¬®éìî ª®â®à®© ¬®¦-­® ®¯à¥¤¥«¨âì á¯¥ªâà �� (9). � áá¬ âà¨¢ ï ¢¬¥áâ®¡¥áª®­¥ç­®© á¨áâ¥¬ë ãà ¢­¥­¨© (12) ª®­¥ç­ë¥ á¨á-â¥¬ë ¨§ 2N ãà ¢­¥­¨© (N = 1; : : :) ¨ ¯à¨à ¢­¨¢ ï®¯à¥¤¥«¨â¥«¨ â ª¨å á¨áâ¥¬ ª ­ã«î, ¯®«ãç ¥¬ (á ¯®-¬®éìî ¢ëç¨á«¥­¨© ­  ���) ¯à¨¡«¨¦¥­­ë© á¯¥ªâà�� (9). �â®â á¯¥ªâà ¯à¨ à®áâ¥ N á ¢®§à áâ îé¥©â®ç­®áâìî á®¢¯ ¤ ¥â á â®ç­ë¬ á¯¥ªâà®¬ �� (9),à ¢­ë¬ �n = 2n+ 1� "2 , n= 0; 1; : : : .�¥¬ á ¬ë¬ ¯®¤â¢¥à¦¤ îâáï ¢®§¬®¦­®áâ¨ ¬¥â®¤ ¤«ï à¥è¥­¨ï à §«¨ç­ëå § ¤ ç ¯® ­ å®¦¤¥­¨î á¯¥ªâ-à  ��.�¢â®àë (�. �.�è¨¢æ¥¢, �. �. � â à¨­æ¥¢,�. �.�à¥­ª¨­) £«ã¡®ª® ¡« £®¤ à­ë �. �. �®à¨á®¢ã,�. �.�ãª®¢áª®¬ã ¨ �. �.� ¢«®¢®© §  ¬­®£®ç¨á«¥­-­ë¥ ¯®«¥§­ë¥ ®¡áã¦¤¥­¨ï.�¨â¥à âãà 1. �è¨¢æ¥¢ �.�., �®à¨­ �.�., �®à®ª¨­ �.�. // ���. 1996.109, ü 1. C. 107.2. � ­¤ ã �.�., �¨äè¨æ �.�. �¢ ­â®¢ ï ¬¥å ­¨ª . �., 1963.3. �¥©â¬¥­ �., �à¤¥©¨ �. �ëáè¨¥ âà ­áæ¥­¤¥­â­ë¥ äã­ª-æ¨¨. �., 1966. �. 2. �®áâã¯¨«  ¢ p¥¤ ªæ¨î07.04.99


