
��� 621.396.677 ������ ������������������������� �������� ��������. �. ��������®áã¤ àáâ¢¥ë© ��� £¨¤à®¯à¨¡®à®¢, �¨¥¢�®«ãç¥® 7.08.98�®áâ ¢«¥  ¨ à¥è¥  § ¤ ç  á¨â¥§  §¢ãª®¯à®§à ç®© æ¨«¨¤à¨ç¥áª®©  â¥®© à¥è¥âª¨ á ®¯â¨¬¨§¨à®¢ ®©¯® �¥¡ëè¥¢ã å à ªâ¥à¨áâ¨ª®©  ¯à ¢«¥®áâ¨ ¢  §¨¬ãâ «ì®© ¯«®áª®áâ¨. �®«ãç¥ë âà¨ ¢ à¨ â  à¥è¥¨ï ¢§ ¢¨á¨¬®áâ¨ ®â â®£®, ª ª¨¥ ¤¢  ¨§ âà¥å ®á®¢ëå ¯ à ¬¥âà®¢ ï¢«ïîâáï ¨áå®¤ë¬¨ (è¨à¨  £« ¢®£® ¬ ªá¨¬ã¬ ,ãà®¢¥ì ¡®ª®¢ëå ¬ ªá¨¬ã¬®¢,ç¨á«® ¯à¥®¡à §®¢ â¥«¥©).���������®¢à¥¬¥ë¥ ¨áá«¥¤®¢ ¨ï ¨ à §à ¡®âª¨ á¨áâ¥¬á  ¤ ¯â¨¢ë¬¨  â¥ë¬¨ à¥è¥âª ¬¨ (��) [1,2]¥ á¨¦ îâ ¨â¥à¥á  ª ª« áá¨ç¥áª¨¬, ¢ ç áâ®-áâ¨ ç¥¡ëè¥¢áª¨¬, ��, ®¡¥á¯¥ç¨¢ îé¨¬ ¢ ®¯à¥¤¥-«¥ëå ãá«®¢¨ïå à ¡®âã á¨áâ¥¬ë, ¡«¨§ªãî ª ®¯â¨-¬ «ì®©. � â® ¢à¥¬ï, ª ª ¢®¯à®áë á¨â¥§  «¨¥©-ëå ¨ ¯«®áª¨å ç¥¡ëè¥¢áª¨å  â¥ëå à¥è¥â®ª ¨á-á«¥¤®¢ ë  áâ®«ìª® å®à®è® [3{5], çâ® ¨å â¥å¨-ç¥áª ï à¥ «¨§ æ¨ï ¥ ¢ëå®¤¨â §  à ¬ª¨ ®¡ëç®©àãâ¨®© à ¡®âë, ¢®¯à®áë á¨â¥§  æ¨«¨¤à¨ç¥-áª¨å ç¥¡ëè¥¢áª¨å �� ®áâ «¨áì ¯®çâ¨ ¥§ âà®ã-âë¬¨ [6, 7], ¥á¬®âàï   è¨à®ª®¥ ¯à¨¬¥¥¨¥ æ¨-«¨¤à¨ç¥áª¨å  â¥ ¨ § ç¨â¥«ìë¥ ãá¨«¨ï, § -âà ç¥ë¥   ¨§ãç¥¨¥ ¨å á¢®©áâ¢ [8, 9].� á®®â¢¥âáâ¢¨¨ á ãáâ ®¢¨¢è¨¬¨áï ¯à¥¤áâ ¢«¥-¨ï¬¨ [8], § ¤ ç  á¨â¥§  �� § ª«îç ¥âáï ¢ ®¯à¥-¤¥«¥¨¨ áâàãªâãàë ¨ ¯ à ¬¥âà®¢ á¨áâ¥¬ë ¯à¥-®¡à §®¢ â¥«¥© (¯à¨¥¬¨ª®¢ «¨¡® ¨áâ®ç¨ª®¢ ª®«¥-¡ ¨©), á®áà¥¤®â®ç¥ëå ¢ ®£à ¨ç¥®¬ ®¡ê¥¬¥,®¡¥á¯¥ç¨¢ îé¨å âà¥¡ã¥¬ë¥  ¯à ¢«¥ë¥ á¢®©-áâ¢  ¯à¨¥¬  (¨§«ãç¥¨ï). �¢¨¤ã â®£®, çâ® áâàãª-âãà  á¨áâ¥¬ë ¯à¥®¡à §®¢ â¥«¥© § ¤   { à¥è¥â-ª  «¨¥©ëå  â¥ («¨¥¥ª), à ¢®¬¥à® à á¯®-«®¦¥ëå   æ¨«¨¤à¨ç¥áª®© ¯®¢¥àå®áâ¨, à¥è¥-¨¥ § ¤ ç¨ á¨â¥§  æ¨«¨¤à¨ç¥áª®© �� á¢®¤¨âáïª ®¯à¥¤¥«¥¨î ¥¥ ¯ à ¬¥âà®¢, â ª¨å ª ª ¤¨ ¬¥âà,ª®«¨ç¥áâ¢® ¨ ª®íää¨æ¨¥âë ¯¥à¥¤ ç¨ ¯à¥®¡à §®-¢ â¥«¥©,   á ¬ ¬¥â®¤ à¥è¥¨ï ®â®á¨âáï ª â ª  -§ë¢ ¥¬®¬ã áâàãªâãà®¬ã ¬¥â®¤ã [10].�®¤ §¢ãª®¯à®§à ç®áâìî �� ¯®¨¬ ¥âáï, çâ®¤¨äà ªæ¨®ë¬¨ ï¢«¥¨ï¬¨   ¯à¥®¡à §®¢ â¥«ïå¨ ¤àã£¨å í«¥¬¥â å ¥¥ ª®áâàãªæ¨¨ ¬®¦® ¯à¥¥-¡à¥çì.1. ���������� �������®£« á® â¥®à¥¬¥ ã¬®¦¥¨ï [3]Ræ(�;') = Rk(�; ') � (R«�); (1)

§ ¤ ç  á¨â¥§  æ¨«¨¤à¨ç¥áª®© �� á å à ªâ¥à¨-áâ¨ª®©  ¯à ¢«¥®áâ¨ (��) Ræ(�; ') ¬®¦¥â ¡ëâìà §¤¥«¥    ¤¢¥ ç áâë¥ § ¤ ç¨:1) á¨â¥§ ª®«ìæ¥¢®© �� á �� Rª(�; '), ¢ ª®â®-àãî ¢ëà®¦¤ ¥âáï æ¨«¨¤à¨ç¥áª ï �� ¯à¨ § -¬¥¥ «¨¥¥ª ¥ ¯à ¢«¥ë¬¨ ¯à¨¥¬¨ª ¬¨;2) á¨â¥§ «¨¥¥ª á �� R«(�).�  áâ®ïé¥© áâ âì¥ à¥è ¥âáï  ¨¡®«¥¥  ªâã «ì- ï § ¤ ç  á¨â¥§  §¢ãª®¯à®§à ç®© æ¨«¨¤à¨ç¥-áª®© �� á ®¯â¨¬¨§¨à®¢ ®© ¯® �¥¡ëè¥¢ã �� ¢ §¨¬ãâ «ì®© ¯«®áª®áâ¨, á¢®¤ïé ïáï ¢ á¨«ã à ¢¥-áâ¢ Ræ(�; ') = Rª(�; ') = R(') ¯à¨ � = �=2 (2)ª ¯¥à¢®© ¨§ ã¯®¬ïãâëå § ¤ ç. �¥â®¤¨ç¥áª¨íâ® ¢¯®«¥ ®¯à ¢¤ ® ¢á«¥¤áâ¢¨¥ ª®á¥à¢ â¨¢®-áâ¨ �� ª®«ìæ¥¢®© ��, ¯® ®â®è¥¨î ª ¬¥â®¤ ¬ã¯à ¢«¥¨ï ¢ ã£«®¬¥áâ®© ¯«®áª®áâ¨ (��), çâ®á¢®¤¨â § ¤ çã ®¯â¨¬¨§ æ¨¨ �� æ¨«¨¤à¨ç¥áª®©�� ¢ �� ª å®à®è® à §à ¡®â ®© § ¤ ç¥ á¨â¥§ «¨¥¥ª, à §ã¬¥¥âáï á ãç¥â®¬ ¢«¨ï¨ï Rk(�; ').�� á¨â¥§¨àã¥¬®© �� ¯à¥¤áâ ¢«ï¥âáï áã¬¬®©R(') = 1N NXn=1An exp[j� cos('n � ')]; (3)£¤¥ An { ª®íää¨æ¨¥â ¯¥à¥¤ ç¨ (à á¯à¥¤¥«¥-¨¥ çã¢áâ¢¨â¥«ì®áâ¨) n-£® ¯à¥®¡à §®¢ â¥«ï;�=�D=�; D { ¤¨ ¬¥âà AP; � { ¤«¨  ¢®«ë; N {ç¨á«® ¯à¥®¡à §®¢ â¥«¥©. � ç áâ®áâ¨, ¤«ï ª®¬-¯¥á¨à®¢ ®© ��An = exp[�j� cos('n � '0)];£¤¥ '0 { ã£®« ª®¬¯¥á æ¨¨.� ª ª ª ¢¨¤ �� ¥ ®£®¢ à¨¢ ¥âáï, â® ®  ¤®«¦ ¯à¥¤áâ ¢«ïâì á®¡®© ®à¬¨à®¢ ë© ¯® ¬ ªá¨¬ã¬ã¯®«¨®¬ �¥¡ëè¥¢  TL(w) [5]:R(') = TL(w)=TL(wm); (4)38 c �. �. �à®ª¨, 1998



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 1998. �®¬ 1, N 3. �. 38 { 44¯®àï¤®ª ª®â®à®£® ¨ ª®áâàãªæ¨î  à£ã¬¥â  w¯à¥¤áâ®¨â ®¯à¥¤¥«¨âì ¢ ¯¥à¢ãî ®ç¥à¥¤ì. � ¤ ç á¨â¥§  æ¨«¨¤à¨ç¥áª®© ç¥¡ëè¥¢áª®© �� ¬®¦¥â¨¬¥âì âà¨ ¢ à¨ â , ¨§ ª®â®àëå ¤¢  ¬®¦® ®â¥-áâ¨ ª âà ¤¨æ¨®ë¬:1) § ¤ îâáï è¨à¨  £« ¢®£® ¬ ªá¨¬ã¬  �� {2�' ¨ ç¨á«® ¯à¥®¡à §®¢ â¥«¥© �� N ,   ¯®-«ãç ¥¬ë© ãà®¢¥ì ¡®ª®¢ëå ¬ ªá¨¬ã¬®¢ 1=aï¢«ï¥âáï ¬¨¨¬ «ì® ¢®§¬®¦ë¬;2) § ¤ îâáï 1=a ¨ N ¯à¨ ¯®«ãç¥¨¨ ¬¨¨¬ «ì-®£® �'.� á¢ï§¨ á â¥¬, çâ® ¤«ï «¨¥©ëå �� N á¢ï§ ® á¯®àï¤ª®¬ ¯®«¨®¬  �¥¡ëè¥¢  ¯à®áâ®© § ¢¨á¨¬®-áâìî L=N�1, ¬®¦® ®¦¨¤ âì ¯®¤®¡ãî § ¢¨á¨-¬®áâì ¨ ¤«ï à áá¬ âà¨¢ ¥¬ëå ��. �®âï ¤«ï æ¨-«¨¤à¨ç¥áª¨å ç¥¡ëè¥¢áª¨å ��, ª ª ¡ã¤¥â ¢¨¤® ¢¤ «ì¥©è¥¬ ¨§«®¦¥¨¨, íâ  § ¢¨á¨¬®áâì ®ª §ë¢ -¥âáï £®à §¤® á«®¦¥¥, ¬®¦® áç¨â âì § ¤ ¨¥ Níª¢¨¢ «¥â® § ¤ ¨î L ¨  ®¡®à®â. �à¥â¨©, ¥-âà ¤¨æ¨®ë© ¢ à¨ â, ª®£¤  § ¤ îâáï �' ¨ 1=a,  ®¯à¥¤¥«ï¥¬®¥ N ï¢«ï¥âáï ¬¨¨¬ «ì® ¢®§¬®¦-ë¬, ¯à¥¤áâ ¢«ï¥âáï ®á®¡¥®  ªâã «ìë¬ ¢ á¨«ãá¯¥æ¨ä¨ª¨ ¯à¨¬¥¥¨ï æ¨«¨¤à¨ç¥áª¨å �� ¢ à §-«¨çëå ¯®¬¥å®¢ëå ãá«®¢¨ïå ¨ á¨âã æ¨ïå, âà¥¡ã-îé¨å ¨§¬¥¥¨ï ¢ è¨à®ª¨å ¯à¥¤¥« å �', ¨®£¤ ¤ ¦¥ ¢ ãé¥à¡ 1=a, ¨  ®¡®à®â.2. ������� �������� á¨â¥§¨àã¥¬®© �� (4) ¯à¥¤áâ ¢¨¬ àï¤®¬�ãàì¥ R(') = 1Xl=0 B1 cos l(' � '0); (5)â. ¥. ¯à¨¬¥¨¬ ¬¥â®¤ ¯ àæ¨ «ìëå ¤¨ £à ¬¬ [8]¢¨¤  cos l'. �«ï ã¯à®é¥¨ï ¤ «ì¥©è¥£® ¨§«®¦¥-¨ï ã£®« ¯®¢®à®â  �� '0 ®¯ãáª ¥âáï ¨ ¯à¨ ¥®¡-å®¤¨¬®áâ¨ ¬®¦¥â ¡ëâì ¢®ááâ ®¢«¥ § ¬¥®© '  '�'0. �à ¢¨¢ ï (4) á (5), ¬®¦® § ª«îç¨âì, çâ® ¨¡®«¥¥ ¯à®áâ®¥ ¯à¥¤áâ ¢«¥¨¥ ª®íää¨æ¨¥âë �l¡ã¤ãâ ¨¬¥âì, ¥á«¨ w ¯à¥¤áâ ¢¨âì «¨¥©®© äãª-æ¨¥© cos'. �à®¬¥ â®£®,  à£ã¬¥â w ¢ á¨«ã á¢®©áâ¢¯®«¨®¬  �¥¡ëè¥¢  ¤®«¦¥ ã¤®¢«¥â¢®àïâì ãá«®-¢¨î�1 � w � 1; ¢ ®¡«. ¡®ª®¢ëå ¬ ªá. ��;1 < w < wm; ¢ ®¡«. ®á®¢®£® ¬ ªá. ��;£¤¥ TL(wm)=a; 1=a { ãà®¢¥ì ¡®ª®¢ëå ¬ ªá¨¬ã-¬®¢. �á¥¬ íâ¨¬ âà¥¡®¢ ¨ï¬ ã¤®¢«¥â¢®àï¥â äãª-æ¨ï w=� cos'+ � ¯à¨ á®®â¢¥âáâ¢ãîé¥¬ ¢ë¡®à¥§ ç¥¨© ª®áâ â � ¨ �.

�à¥¤áâ ¢«¥¨¥ ¯®«¨®¬®¢ �¥¡ëè¥¢  ç¥à¥§ âà¨-£®®¬¥âà¨ç¥áª¨¥ ¨ £¨¯¥à¡®«¨ç¥áª¨¥ äãªæ¨¨ [5]TL(w) = ����� cos(L � arccosw) ¯à¨ w � 1;ch (L � archw) ¯à¨ w > 1 (6)¯®§¢®«ï¥â ¯®«ãç¨âì á¨áâ¥¬ã ãà ¢¥¨© ¤«ï ®¯à¥-¤¥«¥¨ï � ¨ �:ch [L�arch (�+�)]=a;ch [L�arch (�+�)]=p2ch [L�arch (�F+�)];cos[L�arccos(��+�)]=�; (7)£¤¥ F =cos�'. �¬ëá« ¯¥à¢®£® ãà ¢¥¨ï á¨áâ¥-¬ë (7) ®ç¥¢¨¤¥. �â®à®¥ ãà ¢¥¨¥ ã¤®¢«¥â¢®àï-¥â ãá«®¢¨î è¨à¨ë £« ¢®£® ¬ ªá¨¬ã¬  2�'  ãà®¢¥ p0:5. � âà¥âì¥¬ ãà ¢¥¨¨ ¯ à ¬¥âà �®¯à¥¤¥«ï¥â § ç¥¨¥ �� ¢ âë«®¢®¬  ¯à ¢«¥¨¨,¯®íâ®¬ã ¥£® § ç¥¨¥ ¤®«¦® ®¯à¥¤¥«ïâìáï ¥à -¢¥áâ¢ ¬¨0 � � � 1 ¤«ï ç¥âëå L;�1 � � � 0 ¤«ï ¥ç¥âëå L:� §à¥è ï âà¥âì¥ ãà ¢¥¨¥ á¨áâ¥¬ë (7) ®â®-á¨â¥«ì® � ¨ � ¤«ï ªà ©¨å § ç¥¨© �=0 ¨ �=�1,¯®«ãç ¥¬ � = �� C; (8)£¤¥ cos(�=2L)�C�1. �ë¡®à § ç¥¨© C ¤¥« ¥âáï¨áå®¤ï ¨§ á«¥¤ãîé¨å á®®¡à ¦¥¨©. �à¨ C=1 ��¡ã¤¥â ¨¬¥âì ¡®«¥¥ ã§ª¨© £« ¢ë© ¬ ªá¨¬ã¬, ç¥¬¯à¨ C=cos(�=2L), ® ¯à¨ íâ®¬ ®  ¡ã¤¥â ¨¬¥âìâë«ìë© ¬ ªá¨¬ã¬, à ¢ë© ¡®ª®¢ë¬, ª®â®àë©¯à¥¤áâ ¢«ï¥â á®¡®© ¥ çâ® ¨®¥, ª ª ç áâì ¢â®-à¨ç®£® £« ¢®£® ¬ ªá¨¬ã¬ ,  å®¤ïéãîáï ¢ §®¥¢¨¤¨¬®áâ¨. �®íâ®¬ã ®âª«®¥¨ï § ç¥¨© ¯ à -¬¥âà®¢ �� ®â à áç¥âëå, ¢á¥£¤  ¢®§¬®¦ë¥ ¯à¨¥¥ â¥å¨ç¥áª®© à¥ «¨§ æ¨¨, ®¡ãá« ¢«¨¢ îâ ®¯ á-®áâì ¢ëå®¤  ¢â®à¨ç®£® £« ¢®£® ¬ ªá¨¬ã¬  ¨§§®ë ¥¢¨¤¨¬®áâ¨ ¢ ¡®«ìè¥© ¬¥à¥, çâ® à ¢®á¨«ì-® ¢®§à áâ ¨î âë«ì®£® ¬ ªá¨¬ã¬  ¢ëè¥ ãà®¢-ï ¡®ª®¢ëå. � ª ¯®ª § «¨ à áç¥âë, áã¦¥¨¥ £« ¢-®£® ¬ ªá¨¬ã¬  ¯à¨ C=1 ¯® áà ¢¥¨î á ¢ à¨- â®¬, ª®£¤  C=cos(�=2L), ¢¥áì¬  ¥§ ç¨â¥«ì-®. �®íâ®¬ã ¯à ªâ¨ç¥áª¨ æ¥«¥á®®¡à §® ¯à¨ á¨-â¥§¥ �� ¯à¨à ¢ïâì C=cos(�=2L) ¨«¨ ¯à¨¬¥¨âì¯à®¬¥¦ãâ®çë© ¢ à¨ â, ®áâ ¢¨¢ ¡®«ìèãî ç áâì¢â®à¨ç®£® £« ¢®£® ¬ ªá¨¬ã¬  ¢ §®¥ ¥¢¨¤¨¬®-áâ¨. 39



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 1998. �®¬ 1, N 3. �. 38 { 442.1. �¥è¥¨¥ ¯à¨ § ¤ ëå a ¨ L�®¤áâ ¢«ïï (8) ¢ ¯¥à¢®¥ ãà ¢¥¨¥ á¨áâ¥¬ë (7),¯®«ãç ¥¬ ¢ëà ¦¥¨¥ ¤«ï à áç¥â  � ¨ �:� = (ch arch aL + C)=2;� = (ch arch aL � C)=2; (9)� ç¥¨¥ à¥ «¨§ã¥¬®© ¯®«ãè¨à¨ë £« ¢®£® ¬ ª-á¨¬ã¬  �� �' ®¯à¥¤¥«ï¥âáï à¥è¥¨¥¬ ¢â®à®£®ãà ¢¥¨ï á¨áâ¥¬ë (7):F = 2ch arch a=p2L � ch arch aL +Cch arch aL + C ;�' = arccosF: (10)2.2. �¥è¥¨¥ ¯à¨ § ¤ ëå �' ¨ L�®¤áâ ®¢ª®© (9) ¢® ¢â®à®¥ ãà ¢¥¨¥ á¨áâ¥-¬ë (7) ¯®«ãç ¥¬ ãà ¢¥¨¥, á¢ï§ë¢ îé¥¥ a á �'¨ L: 2 ch arch (a=p2)L � (F + 1) ch arch aL �� (F � 1)C = 0; (11)ª®â®à®¥ à¥è ¥âáï ®â®á¨â¥«ì® a ª ª¨¬-«¨¡® ç¨-á«¥ë¬ ¬¥â®¤®¬,  ¯à¨¬¥à, ¬¥â®¤®¬ �ìîâ® ¯à¨  ç «ì®¬ § ç¥¨¨ a=a0=3. � à ¬¥âàë �¨ �  å®¤ïâáï ¨§ (9).2.3. �¥è¥¨¥ ¯à¨ § ¤ ëå �' ¨ a� ç¥¨¥ L ¯à¨ § ¤ ëå �' ¨ a ¬®¦¥â ¡ëâì®¯à¥¤¥«¥® ¨§ ãà ¢¥¨ï (11) â ª¦¥ ¬¥â®¤®¬ �ìî-â® , ¥á«¨ ®¡®§ ç¨âì U =1=L, ¯à¨  ç «ì®¬§ ç¥¨¨ L = L0 = R((180=�'� 1)=2);£¤¥ R(z) { ®ªàã£«¥®¥ z. �â¥à æ¨®®¥ ãà ¢¥-¨¥ ¯à¨ ®¯à¥¤¥«¥¨¨ U ¡ã¤¥â ¬ «® ®â«¨ç âìáï ®â¨â¥à æ¨®®£® ãà ¢¥¨ï ¯à¨ ®¯à¥¤¥«¥¨¨ a, ®¤¨áªà¥â®áâì § ç¥¨© L ¯à¨¢®¤¨â ª ®¤®© ®á®-¡¥®áâ¨ à¥è¥¨ï ãà ¢¥¨ï (11), ª®â®à®© á«¥¤ã-¥â ã¤¥«¨âì ¢¨¬ ¨¥.� ©¤¥®¥ á®£« á® (11) L ¡ã¤¥â, ª ª ¯à ¢¨«®,¥æ¥«ë¬ ¨ ¤®«¦® ¡ëâì ®ªàã£«¥® á ¨§¡ëâª®¬, â ªª ª ¬¥ìè¥¥ § ç¥¨¥ L ¥ ®¡¥á¯¥ç¨â § ¤ ëå�' ¨ a. �®á«¥ íâ®£®, ¯à¨ ¯®«ãç¥®¬ L á«¥¤ã-¥â á®£« á® (10) ¨«¨ (11) ®¯à¥¤¥«¨âì § ®¢® �'«¨¡® a ¢ § ¢¨á¨¬®áâ¨ ®â â®£®, ª ª®© ¨§ íâ¨å ¯ -à ¬¥âà®¢ ä¨ªá¨àã¥âáï, ¤àã£®© ¯ à ¬¥âà ¯à¨ íâ®¬®ª ¦¥âáï «ãçè¥ § ¤ ®£® ¯¥à¢® ç «ì®.

�®¤áâ ¢¨¢ � ¨ � ¤«ï § ¤ ëå ¨  ©¤¥®£® ¯ -à ¬¥âà®¢ L, �' ¨ a ¢  «£¥¡à ¨ç¥áªãî ä®à¬ã ¯®-«¨®¬  �¥¡ëè¥¢  [11, á. 581]TL(W )= L2 E(L=2)Xi=0 (�1)i(L � i � 1)!i!(L� 2i)! (2W )L�2i; (12)(§¤¥áì �(z) { æ¥« ï ç áâì z), à §«®¦¨¢ áâ¥¯¥¨w á ¯®¬®éìî ä®à¬ã«ë ¡¨®¬  �ìîâ®  ¨,  ª®-¥æ, ¢ëà §¨¢ áâ¥¯¥¨ cos' ç¥à¥§ ª®á¨ãáë ªà â-ëå ã£«®¢ [12, á. 39, 40], ¯®«ãç¨¬TL(W ) = L2 E(n=2)Xi=0 (�1)i2n�2i(L� i� 1)!i! �� L�2iXk=0 �k�L�2i�k2k(L � 2i � k)!��E(k=2)Xl=0 2� �k�2ll!(k � l)! cos(k � 2l)'; (13)£¤¥ �k = �o;k = ����� 1 ¯à¨ k = 0;0 ¯à¨ k 6= 0 ) |á¨¬¢®« �à®¥ª¥à .�ëà ¦¥¨¥ (13) ¢ ¯à¨æ¨¯¥ ¯®§¢®«ï¥â ¢ëç¨-á«¨âì ¢¥á®¢ë¥ ª®íää¨æ¨¥âë ¯à¨ ¯ àæ¨ «ìëå¤¨ £à ¬¬ å ¨ �� á¨â¥§¨àã¥¬®© ç¥¡ëè¥¢áª®©��, ¥á«¨ á£àã¯¯¨à®¢ âì ¨ ¯à®áã¬¬¨à®¢ âì ¢á¥ç«¥ë áã¬¬ë á ª®á¨ãá ¬¨  à£ã¬¥â®¢ ®¤¨ ª®¢®©ªà â®áâ¨ ®â 0 ¤® L, ® ®® ªà ©¥ ¥ã¤®¡® ¤«ï¯à®£à ¬¬¨à®¢ ¨ï à áç¥â®¢. �®íâ®¬ã, ¬¥ïï ¯¥-à¥¬¥ë¥ ¨ ¯®àï¤®ª áã¬¬¨à®¢ ¨ï, ãç¨âë¢ ï ¯à¨íâ®¬ ¨§¬¥¥¨ï ¯à¥¤¥«®¢ áã¬¬¨à®¢ ¨ï, ¯®«ãç -¥¬ ¢ëà ¦¥¨¥, ¢ ª®â®à®¬ ª®á¨ãáë à á¯®« £ îâáï¢ ¯®àï¤ª¥ ¢®§à áâ ¨ï ªà â®áâ¨ ¨å  à£ã¬¥â®¢¨ ª®â®à®¥ ¢¥áì¬  ã¤®¡® ¤«ï ¯à®£à ¬¬¨à®¢ ¨ïà áç¥â®¢ ¢¥á®¢ëå ª®íää¨æ¨¥â®¢ Bl ¯ àæ¨ «ìëå¤¨ £à ¬¬,   ¯à¨ ¨á¯®«ì§®¢ ¨¨ (5) ¨ ¤«ï à áç¥-â  �� æ¨«¨¤à¨ç¥áª®© �� ¢  §¨¬ãâ «ì®© ¯«®á-ª®áâ¨:Bl= L2�(2� �l)E((L�l)=2)Xi=0 (�1)i (L�i�1)!i! L�2iXk=l Bk; (14)£¤¥ Bk = ������������ (2�)L�2i�k ��k(L� 2i� k)! � [(k � l)=2]! � [(k + l)=2]!¯à¨ ç¥â®¬ (k � l)=2;0 ¯à¨ ¥ç¥â®¬ (k � l)=2.40



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 1998. �®¬ 1, N 3. �. 38 { 44�«ï ®¯à¥¤¥«¥¨ï § ç¥¨© ª®íää¨æ¨¥â®¢ ¯¥à¥-¤ ç¨ ¯à¥®¡à §®¢ â¥«¥© An § ¤ ¤¨¬áï ¥¯à¥àë¢-®© äãªæ¨¥© ¯¥à¥¤ ç¨ A(b') â ª®©, çâ®A(b') = An ¯à¨ b' = 'n = 2�n=N: (15)�®£¤  �� à áá¬ âà¨¢ ¥¬®©  â¥ë ¡ã¤¥â ¯à¥¤-áâ ¢«ïâìáï ¨â¥£à «®¬ ¢¨¤ R(') = 12� 2�Z0 A(b') � exp[j� cos(b' � ')]db': (16)�«¨ï¨¥ ¤¨áªà¥â¨§ æ¨¨ äãªæ¨¨ A(b') à áá¬®-âà¨¬ ¢ ¤ «ì¥©è¥¬.�à¥¤áâ ¢¨¬ A(b') àï¤®¬ �ãàì¥A(b') = 1Xl=0 Dl cos l(b' � '0) (17)¨ ¯®¤áâ ¢¨¬ ¥£® ¢ (16), ¨§¬¥¨¢ ¯®àï¤®ª ¨â¥£à¨-à®¢ ¨ï ¨ áã¬¬¨à®¢ ¨ï:R(') = 1Xl=0 DlFl(�); (18)£¤¥Fl(�)= 12� 2�Z0 cos l(b'�'0) exp[j� cos(b'�')]db': (19)�â¥£à¨àã¥¬ (19) á®£« á® [11, á. 182]:Fl(�) = jlJl(�) cos l(' � '0) (20)¨, ¯à¨à ¢¨¢ ï ¯®ç«¥® (5) ¨ (18), ¯®«ãç ¥¬Dl = ����� Blj�1=Jl(�) ¯à¨ 0 � l � L;0 ¯à¨ l > L: (21)£¤¥ Jl(�) { äãªæ¨ï �¥áá¥«ï ¯®àï¤ª  l. �®¤áâ ¢«ïïDl ¢ (17),  å®¤¨¬A(b') = LXl=0 Blj�1=J1(�) � cos l(b' � '0); (22)¨«¨, ¯¥à¥å®¤ï ª ¤¨áªà¥â®¬ã   «®£ã ¢ëà ¦¥-¨ï (22),An = LXl=0 Blj�1=J1(�) � cos l('n � '0): (23)�®¤áâ ®¢ª  A(b') ¨§ (22) ¢ (16) ¤ ¥â â®ç®¥¯à¥¤áâ ¢«¥¨¥ �� (4), (5), ª®â®àãî ¢ ¤ «ì¥©è¥¬

 ¡¢�¨á. 1. �¯¥ªâàë äãªæ¨©, ®¯à¥¤¥«ïîé¨¥¨¤¥ «¨§¨à®¢ ãî ¨ à¥ «¨§ã¥¬ãî ��:  { á¯¥ªâà A(b'); ¡ { á¯¥ªâà A('n);¢ { á¯¥ªâà íªá¯®¥âë¡ã¤¥¬  §ë¢ âì ¨¤¥ «¨§¨à®¢ ®©. �®¤áâ ®¢ª An ¨§ (23) ¢ (3) ¤ ¥â «¨èì ¯à¨¡«¨¦¥®¥ ¢ëà ¦¥-¨¥ �� á¨â¥§¨àã¥¬®© ��, çâ® ®¡ãá«®¢«¥® ¯®-£à¥è®áâìî, ¢®á¨¬®© ¤¨áªà¥â¨§ æ¨¥© äãªæ¨¨¯¥à¥¤ ç¨ A(b') ¨, á«¥¤®¢ â¥«ì®, ¢á¥© ¯®¤ëâ¥-£à «ì®© äãªæ¨¨ (16). �âáî¤  á«¥¤ã¥â, çâ® æ¨-«¨¤à¨ç¥áª ï �� ¯à¨æ¨¯¨ «ì® ¬®¦¥â ¡ëâì á¨-â¥§¨à®¢   ª ª ç¥¡ëè¥¢áª ï «¨èì ¯à¨¡«¨¦¥®.�â® ®¤® ¨§ áãé¥áâ¢¥ëå ®â«¨ç¨© æ¨«¨¤à¨ç¥-áª¨å �� ®â «¨¥©ëå ¨ ¯«®áª¨å.�ç¥¢¨¤®, çâ® ¢¥«¨ç¨  ®âª«®¥¨ï à¥ «¨§ã¥-¬®© �� (3) ®â ¨¤¥ «¨§¨à®¢ ®© (5), (16) § ¢¨á¨â®â ¯ à ¬¥âà®¢ ��. �à®  «¨§¨à®¢ ¢ íâã § ¢¨á¨-¬®áâì, ¯®«ãç¨¬ á®®â®è¥¨ï ¤«ï ¢ë¡®à  ¯ à ¬¥-âà®¢ á¨â¥§¨àã¥¬®© æ¨«¨¤à¨ç¥áª®© ��. � ª ¢¨¤-® ¨§ (22), äãªæ¨ï A(b') á®¤¥à¦¨â ª®¥ç®¥ ç¨á«®á®áâ ¢«ïîé¨å �ãàì¥, à ¢®¥ ¯®àï¤ªã L ¯®«¨®¬ �¥¡ëè¥¢  ¨, á«¥¤®¢ â¥«ì®, á®£« á® â¥®à¥¬¥ �®-â¥«ì¨ª®¢  ®  ¬®¦¥â ¡ëâì ¯à¥¤áâ ¢«¥  ª®¥ç-ë¬ ç¨á«®¬ N ¤¨áªà¥âëå ®âáç¥â®¢ An á®¢¥àè¥-® â®ç®, ¥á«¨ N >2L.�  à¨á. 1,  ¨§®¡à ¦¥ á¯¥ªâà äãªæ¨¨ ¯¥à¥-¤ ç¨ A(b') ¤«ï L=4. �¯¥ªâà íªá¯®¥âë, ¢å®¤ï-é¥© ¢ ¯®¤ëâ¥£à «ì®¥ ¢ëà ¦¥¨¥ (16), ¨§®¡à -¦¥ë©   à¨á. 1,¢, ¥®£à ¨ç¥, ®, ¢ á¨«ã ®àâ®-£® «ì®áâ¨ âà¨£®®¬¥âà¨ç¥áª¨å äãªæ¨©, ¨â¥-41



ISSN 1028 -7507 �ªãáâ¨ç¨© ¢÷á¨ª. 1998. �®¬ 1, N 3. �. 38 { 44� ¡«¨æ . � ¢¨á¨¬®áâì æ¥âà «ì®£® § ç¥¨ï¢®«®¢®£® ¯ à ¬¥âà  ¨ ¢¥«¨ç¨ëà ¡®ç¥£® ¤¨ ¯ §®  ®â ç¨á«  LL � �� L � ��1 1.2 2 12 11.35 0.532 1.5 1.5 13 12.0 0.433 � 1.4 14 12.7 0.684 � 1.4 15 14.0 0.785 4.5 1.3 16 15.3 0.686 5.8 1.24 17 15.9 0.347 6.7 0.64 18 16.8 0.38 7.3 0.57 19 17.4 0.389 8.0 0.83 20 18.7 0.4710 9.3 0.99 21 20.2 0.3311 10.6 0.89 22 20.5 0.47£à « (16), (â. ¥. �� R(')) ¡ã¤¥â á®¤¥à¦ âì £ à-¬®¨ª¨ ¯®àï¤ª  jlj�L, ¢á«¥¤áâ¢¨¥ ç¥£® ¢ëà ¦¥-¨¥ (16) íª¢¨¢ «¥â® ¢ëà ¦¥¨î (5). �à¨ ¤¨á-ªà¥â¨§ æ¨¨ äãªæ¨¨ ¯¥à¥¤ ç¨ A(b'), â. ¥. ¯à¨b'='n, ¥¥ á¯¥ªâà, ª ª ¨§¢¥áâ®, ¯¥à¨®¤¨§¨àã¥â-áï á ¯¥à¨®¤®¬ N ¨ ¡ã¤¥â ¢ë£«ï¤¥âì, ª ª ¯®ª § ®  à¨á. 1,¡. �¥¯¥àì, ¢á«¥¤áâ¢¨¥ ¥®£à ¨ç¥®áâ¨á¯¥ªâà  íªá¯®¥âë, �� (16) ¡ã¤¥â á®¤¥à¦ âì ¯®-¬¨¬® £ à¬®¨ª �L� l�L â ª¦¥ £ à¬®¨ª¨ ¯®àï¤-ª  ld=kN � l ¯à¨ k=�1; 2 : : :, ª®â®àë¥ ¨ ï¢«ïîâáï¯à¨ç¨®© ®âª«®¥¨ï �� (5) ®â ¨¤¥ «¨§¨à®¢ -®©.�¢®©áâ¢® �¥áá¥«¥¢ëå äãªæ¨©, ¢å®¤ïé¨å ¢  ¬-¯«¨âã¤ë ¯ àæ¨ «ìëå ¤¨ £à ¬¬ (20), á¯ ¤ âì ¡ë-áâà¥¥, ç¥¬ íªá¯®¥â , á à®áâ®¬ l ¯à¨ l>� ¯®-§¢®«ï¥â á¤¥« âì ®âª«®¥¨¥ à¥ «¨§ã¥¬®© �� (5)®â ¨¤¥ «¨§¨à®¢ ®©  áâ®«ìª® ¬ «ë¬,  áª®«ìª®íâ® âà¥¡ã¥âáï ¯ãâ¥¬ ã¢¥«¨ç¥¨ï ª®«¨ç¥áâ¢  ¯à¥-®¡à §®¢ â¥«¥©. �à ªâ¨ç¥áª¨ ¤«ï íâ®£® ¤®áâ â®ç-®:� ¢®-¯¥à¢ëå, ®¡¥á¯¥ç¨âì ¬¨¨¬ «ì® ¥®¡-å®¤¨¬®¥ ª®«¨ç¥áâ¢® ¯à¥®¡à §®¢ â¥«¥© ��Nmin=2L+ 1 ¯à¨ ¥ç¥â®¬ N (§ é¨âë©¯à®¬¥¦ãâ®ª ¢ á¯¥ªâà¥ A(b')) à ¢¥ 1) «¨¡®Nmin=2L+ 2 ¯à¨ ç¥â®¬ N (§ é¨âë© ¯à®-¬¥¦ãâ®ª à ¢¥ 2, ª ª   à¨á. 1,¡),� ¢®-¢â®àëå, ¢®«®¢®© ¯ à ¬¥âà �� � ¢ë¡à âì¢ ¯à¥¤¥« å L�2<�<L,   § â¥¬ ¯à¨ ¥®¡å®-¤¨¬®áâ¨ ¡®«¥¥ â®ç®£® ¯à¨¡«¨¦¥¨ï à¥ «¨§ã-¥¬®© �� ª ¨¤¥ «¨§¨à®¢ ®© ã¢¥«¨ç¨¢ âì ç¨-á«® ¯à¥®¡à §®¢ â¥«¥©   1 { 2, ã¢¥«¨ç¨¢ ï â¥¬á ¬ë¬ § é¨âë© ¯à®¬¥¦ãâ®ª ¬¥¦¤ã £ à¬®-¨ª ¬¨ kN � L ¨ (k + 1)N � L ¢ á¯¥ªâà¥ ¤¨á-ªà¥â®© äãªæ¨¨ An=A(b'n).�ë¡¨à ï � ¨«¨ à ¡®çãî ¯®«®áã ç áâ®â, á«¥¤ã-

¥â ®¡à â¨âì ®á®¡®¥ ¢¨¬ ¨¥   ®âáãâáâ¢¨¥ ã-«¥© Jl(�) ¢ à ¡®ç¥© ¯®«®á¥ ç áâ®â ¯à¨ ¢á¥å l�L,â ª ª ª ¢ ¯à®â¨¢®¬ á«ãç ¥ ª®íää¨æ¨¥âë ¯¥à¥-¤ ç¨ An, á®£« á® (21), ®ª §ë¢ îâáï ¥à¥ «¨§ã¥-¬ë¬¨. �âáî¤  á«¥¤ã¥â ¢â®à®¥ áãé¥áâ¢¥®¥ ®â-«¨ç¨¥ æ¨«¨¤à¨ç¥áª¨å �� ®â «¨¥©ëå ¨ ¯«®á-ª¨å, § ª«îç îé¥¥áï ¢ áãé¥áâ¢®¢ ¨¨ àï¤  ç áâ®â(¢®«®¢ëå ¯ à ¬¥âà®¢), ¯à¨ ª®â®àëå æ¨«¨¤à¨-ç¥áª ï �� ¢®®¡é¥ ¥ ¬®¦¥â ¡ëâì á¨â¥§¨à®¢  ª ª ç¥¡ëè¥¢áª ï. �«¥¤®¢ â¥«ì®, à ¡®ç¨¥ ¯®«®áëç áâ®â ç¥¡ëè¥¢áª®© æ¨«¨¤à¨ç¥áª®© �� ®£à ¨-ç¨¢ îâáï ¡«¨¦ ©è¨¬¨ § ç¥¨ï¬¨ íâ¨å ç áâ®â,®¯à¥¤¥«ï¥¬ëå ã«ï¬¨ äãªæ¨© �¥áá¥«ï ¯®àï¤ª 0� l�L.� â ¡«¨æ¥ ¯à¨¢¥¤¥ë æ¥âà «ìë¥ § ç¥¨ï¢®«®¢®£® ¯ à ¬¥âà  � ¨ ¢¥«¨ç¨ë à ¡®ç¥£® ¤¨ -¯ §®  ��,  å®¤ïé¨¥áï ¬¥¦¤ã ã«ï¬¨ äãªæ¨¨�¥áá¥«ï, ¢¯«®âì ¤® L=22. �à¨ L>4, ¯®¬¨¬® ¯à¨-¢¥¤¥ëå ¢ â ¡«¨æ¥ § ç¥¨© � ¨ ��, áãé¥áâ¢ãîâ¨ ¤àã£¨¥ § ç¥¨ï, ¯à¨ç¥¬ ª®«¨ç¥áâ¢® ¨å à áâ¥âá à®áâ®¬ L, â ª çâ® ¤«ï ¬®£®í«¥¬¥âëå æ¨«¨-¤à¨ç¥áª¨å �� ¯à¨¢¥¤¥ë¥ ¤ ë¥ ¬®¦® ®â¥-áâ¨ «¨èì ª ¯à¥¤¯®çâ¨â¥«ìë¬, ¯®áª®«ìªã ¢ íâ¨å¤ ëå �� ¬ ªá¨¬ «ìë. � §ã¬¥¥âáï, á®£« á®â ¡«¨æë ¬®¦® ¯à¨¨¬ âì § ç¥¨ï � ¨ �� ¥â®«ìª® á®®â¢¥âáâ¢ãîé¨¥ L, ® ¨ á®®â¢¥âáâ¢ãî-é¨¥ L�1, L�2 ¨ â. ¤. �à¨ íâ®¬ á«¥¤ã¥â ¨¬¥âì¢ ¢¨¤ã, çâ® ¯à¨ ã¬¥ìè¥¨¨ � §  áç¥â á¯ ¤ ¨ï ¬¯«¨âã¤ £ à¬®¨ª á¯¥ªâà  íªá¯®¥âë ¢ (3), ¢ë-å®¤ïé¨å §  £à ¨æë á¯¥ªâà  A(b'n), á¡«¨¦ îâáï¨¤¥ «¨§¨à®¢  ï ¨ à¥ «¨§ã¥¬ ï ��, çâ®, ª®¥ç-® ¦¥« â¥«ì®. �¤ ª® §  áç¥â á¯ ¤ ¨ï ¢ëáè¨å£ à¬®¨ª á¯¥ªâà  íªá¯®¥âë, ¢å®¤ïé¨å ¢ £à ¨-æë á¯¥ªâà  A(b'n), ¢®§à áâ ¥â à¥ ªâ¨¢®áâì ��,â. ¥. ¯à®¨áå®¤¨â ¢å®¦¤¥¨¥ ¢ à¥¦¨¬ á¢¥àå ¯à -¢«¥®áâ¨ á® ¢á¥¬¨, å®à®è® ¨§¢¥áâë¬¨ ®âà¨æ -â¥«ìë¬¨ ¯®á«¥¤áâ¢¨ï¬¨ [8].�á«¨ âà¥¡ã¥âáï æ¨«¨¤à¨ç¥áª ï ��, à ¡®â î-é ï ¢ ¯®«®á¥ ç áâ®â, ¢ëå®¤ïé¥© §  ã¯®¬ïãâë¥¢ëè¥ à ¬ª¨, â® ¥¤¨áâ¢¥ë¬ â¥å¨ç¥áª¨¬ à¥-è¥¨¥¬, ®¡¥á¯¥ç¨¢ îé¨¬ íâ® âà¥¡®¢ ¨¥, áâ ®-¢¨âáï ¯à¨¬¥¥¨¥ ¯®«¨æ¨¤à¨ç¥áª¨å (¬®£®ª®«ì-æ¥¢ëå) ��. � íâ®¬ á«ãç ¥ ¢ (20) ¢¬¥áâ® ¥¤¨áâ¢¥-®© äãªæ¨¨ Jl(�) ¡ã¤¥â áâ®ïâì áã¬¬  Jl(�s), £¤¥s=1; 2 : : : ¯® ç¨á«ã æ¨«¨¤à®¢ ¨«¨ ª®«¥æ, çâ® ¯®-§¢®«ï¥â ¨§¡¥¦ âì ã«ï ¢ § ¬¥ â¥«¥ (21) ¯ãâ¥¬á®®â¢¥âáâ¢ãîé¥£® ¢ë¡®à  ¢®«®¢ëå ¯ à ¬¥âà®¢�s. �¨â¥§ â ª¨å �� ¨¬¥¥â á¢®¨ á¯¥æ¨ä¨ç¥áª¨¥®á®¡¥®áâ¨ ¨ ¯®íâ®¬ã ¢ëå®¤¨â §  à ¬ª¨  áâ®ï-é¥© áâ âì¨.�¥á¬®âàï   â®, çâ® ¢®¯à®áë ¯à ªâ¨ç¥áª®© à¥- «¨§ æ¨¨ ®â®áïâáï ¥ ª á¨â¥§ã,   ª â¥å¨ª¥ â¥ëå ãáâà®©áâ¢, á«¥¤ã¥â § ¬¥â¨âì, çâ®  «ì-â¥à â¨¢®© ª« áá¨ç¥áª®© à¥ «¨§ æ¨¨ ��, á®£« á-42
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�¨á. 2. �� æ¨«¨¤à¨ç¥áª®© �� á ¯ à ¬¥âà ¬¨2�'=20�, a=9:788, N=18:á¯«®è ï ªà¨¢ ï { ¨¤¥ «¨§¨à®¢  ï,èâà¨å®¢ ï { à¥ «¨§ã¥¬ ï® ¢ëà ¦¥¨ï¬ (3) ¨ (23), â. ¥. ¢¢¥¤¥¨î à á-¯à¥¤¥«¥¨ï çã¢áâ¢¨â¥«ì®áâ¨ ¯à¥®¡à §®¢ â¥«¥©,ï¢«ï¥âáï ¨á¯®«ì§®¢ ¨¥ ¢ëà ¦¥¨ï (5), ¢ ª®â®-à®¥ ¯®¤áâ ¢«ïîâáï ¯ àæ¨ «ìë¥ ¤¨ £à ¬¬ë (¬®-¤ë), ¯®«ãç ¥¬ë¥ á®£« á® (20) ¨ ¤¨áªà¥â®£®   -«®£  (19): cos l(' � '0) = j�1Fl(�)=Jl(�); (24)Fl(�)= 1N NXn=1 cos l('n�'0) exp[j� cos('n�')]: (25)�¥ «¨§ æ¨ï æ¨«¨¤à¨ç¥áª¨å �� á ¯à¨¬¥¥¨¥¬¯ àæ¨ «ìëå ¤¨ £à ¬¬ ¯à¥¤¯®çâ¨â¥«ì¥¥ ¯à¨ ¨á-¯®«ì§®¢ ¨¨ æ¨äà®¢ëå ¬¥â®¤®¢ ä®à¬¨à®¢ ¨ï ¨ã¯à ¢«¥¨ï �� ��, â ª ª ª ¥ âà¥¡ã¥â âàã¤®-¢ë¯®«¨¬ëå ®¯¥à æ¨© ä §®¢®£® «¨¡® ¢à¥¬¥®£®á¤¢¨£  á¨£ «®¢, § ¢¨á¨¬ëå ®â ç áâ®âë ¨ ã£«  ¯®-¢®à®â  �� ��.�«ï ¯à®¢¥àª¨ ¨ ¯à ªâ¨ç¥áª®£® ¨á¯®«ì§®¢ ¨ï¯®«ãç¥ëå à¥§ã«ìâ â®¢, à §à ¡®â   ¯à®£à ¬¬ ¤«ï ���� IBM PC. �¥è¥¨¥ «î¡®£® ¨§ âà¥å ¢ à¨- â®¢ § ¤ ç¨ á¨â¥§  æ¨«¨¤à¨ç¥áª®© �� ¯à¨ ¨á-¯®«ì§®¢ ¨¨ íâ®© ¯à®£à ¬¬ë ®ª §ë¢ ¥âáï ¤¥«®¬¥áª®«ìª¨å ¬¨ãâ á ¢ë¤ ç¥© à¥§ã«ìâ â®¢ ¢ £à -ä¨ç¥áª®¬ ¨ â ¡«¨ç®¬ ¢¨¤¥. �  à¨á. 2 ¨ à¨á. 3¯à¥¤áâ ¢«¥ë ¨¤¥ «¨§¨à®¢  ï ªà¨¢ ï 1 ¨ à¥ -«¨§ã¥¬ ï ªà¨¢ ï 2 �� æ¨«¨¤à¨ç¥áª¨å ç¥¡ëè¥¢-áª¨å �� á N =18 ¨ N =30 á®®â¢¥âáâ¢¥®. �«ï

�¨á. 3. �� æ¨«¨¤à¨ç¥áª®© �� á ¯ à ¬¥âà ¬¨2�'=12�, a=13:26, N=30:á¯«®è ï ªà¨¢ ï { ¨¤¥ «¨§¨à®¢  ï,èâà¨å®¢ ï { à¥ «¨§ã¥¬ ïâ®£®, çâ®¡ë  £«ï¤¥¥ ¯à¥¤áâ ¢¨âì   £à ä¨ª å®á®¡¥®áâ¨ �� ¢ ®¡« áâ¨ ®á®¢®£® ¨ âë«ì®£®¬ ªá¨¬ã¬®¢, ®  ¯®¢¥àãâ    90�. �à¨ ã¢¥«¨ç¥-¨¨ N ¤® 20 (á¬. à¨á. 2) ¨ 32 (á¬. à¨á. 3) ®âª«®¥-¨¥ à¥ «¨§ã¥¬®© �� ®â ¨¤¥ «¨§¨à®¢ ®© ã¬¥ì-è ¥âáï  áâ®«ìª®, çâ® áâ ®¢¨âáï ¥à §«¨ç¨¬®©  £à ä¨ª¥.�����������®áâ ¢«¥  § ¤ ç  ¨ ¯®«ãç¥ë âà¨ ¢ à¨ â  à¥-è¥¨ï § ¤ ç¨ á¨â¥§  æ¨«¨¤à¨ç¥áª®© ç¥¡ëè¥¢-áª®© �� ¢ § ¢¨á¨¬®áâ¨ ®â â®£®, ª ª¨¥ ¤¢  ¨§ âà¥å®á®¢ëå ¯ à ¬¥âà®¢ �� ï¢«ïîâáï ¨áå®¤ë¬¨, ¢â®¬ ç¨á«¥ ¥âà ¤¨æ¨®ë© ¢ à¨ â, ª®£¤  § ¤ ëè¨à¨  £« ¢®£® ¨ ãà®¢¥ì ¡®ª®¢ëå ¬ ªá¨¬ã¬®¢.�â¬¥ç îâáï ¤¢¥ ®á®¡¥®áâ¨ æ¨«¨¤à¨ç¥áª¨å ��,®â«¨ç îé¨å ¨å ®â «¨¥©ëå ¨ ¯«®áª¨å:� ¢®-¯¥à¢ëå, æ¨«¨¤à¨ç¥áª ï �� ¯à¨æ¨¯¨ «ì-® ¬®¦¥â ¡ëâì á¨â¥§¨à®¢   ª ª ç¥¡ëè¥¢-áª ï «¨èì ¯à¨¡«¨¦¥®, ¯à¨ç¥¬ áâ¥¯¥ì ¯à¨-¡«¨¦¥¨ï ®¯à¥¤¥«ï¥âáï ç¨á«®¬ ¯à¥®¡à §®¢ -â¥«¥© ��;� ¢®-¢â®àëå, áãé¥áâ¢ã¥â àï¤ ç áâ®â (¢®«®-¢ëå ¯ à ¬¥âà®¢), ¯à¨ ª®â®àëå æ¨«¨¤à¨ç¥-áª ï �� ¥ ¬®¦¥â ¡ëâì á¨â¥§¨à®¢   ª ªç¥¡ëè¥¢áª ï, ¨, á«¥¤®¢ â¥«ì®, íâ¨ ç áâ®âë®£à ¨ç¨¢ îâ ¯®«®áã à ¡®ç¨å ç áâ®â ��. 43
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