
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®®¬¨ï. 1997. ü 4 51kratkie soob}eniq������������� � �������������� ��������� 621.372.2 ������ ������������ ������������ ������������� ����� ������������� ����������� �������� ������. �. �¢¥è¨ª®¢, �. �. �®£®«î¡®¢, �. �.�¨ ¥¢(ª ä¥¤à  ¬ â¥¬ â¨ª¨)�§ãç ¥âáï § ¤ ç  á¨â¥§  á®£« áãîé¥£® ¢®«®¢®¤®£® ¯¥à¥å®¤  ¬¥¦¤ã ¤¢ã¬ï ª® ªá¨ «ìë¬¨¢®«®¢®¤ ¬¨ á ®¢ «ì®© ä®à¬®© á¥ç¥¨ï. � ¤ ç  à áá¬ âà¨¢ ¥âáï ¢ ¯®«®© ¬ â¥¬ â¨ç¥áª®©¯®áâ ®¢ª¥ á ¨á¯®«ì§®¢ ¨¥¬ ¤¢ãå ¬®éëå ¬¥â®¤®¢ | ª®¥çëå à §®áâ¥© ¨ à¥£ã«ïà¨§ æ¨¨ |¤«ï ¥¥ à¥è¥¨ï. �à¨¢®¤ïâáï à¥§ã«ìâ âë ç¨á«¥ëå à áç¥â®¢.� à ¡®â¥ [1] ¡ë«  à áá¬®âà¥  § ¤ ç  á¨â¥§  ¢®«®-¢®¤®£® ¯¥à¥å®¤  ¬¥¦¤ã ¤¢ã¬ï ¯«®áª¨¬¨ ¢®«®¢®¤ ¬¨.� ¤ ç  à áá¬ âà¨¢ « áì ¢ ¯®«®© ¬ â¥¬ â¨ç¥áª®© ¯®-áâ ®¢ª¥ á ¨á¯®«ì§®¢ ¨¥¬ ¤¢ãå ¬®éëå ¬ â¥¬ â¨ç¥á-ª¨å ¬¥â®¤®¢ | ª®¥çëå à §®áâ¥© ¨ à¥£ã«ïà¨§ æ¨¨ |¤«ï ¥¥ à¥è¥¨ï. �  áâ®ïé¥© áâ âì¥ à §¢¨â ï ¢ à ¡®-â¥ [2] ¬¥â®¤¨ª  ¯à¨¬¥ï¥âáï ª à¥è¥¨î § ¤ ç¨ á¨â¥§ âà¥å¬¥à®£® ¢®«®¢®¤®£® ¯¥à¥å®¤ .� áá¬®âà¨¬ § ¤ çã à áç¥â  á®£« áãîé¥£® ¯¥à¥å®-¤  ¬¥¦¤ã ¤¢ã¬ï ª® ªá¨ «ìë¬¨ æ¨«¨¤à ¬¨ á ®¢ «ì-ë¬ ¯®¯¥à¥çë¬ á¥ç¥¨¥¬ ¨ á "¢ëà¥§ ®©" á¥à¤æ¥¢¨-®©. � ª ï ¬®¤¥«ì ®¯¨áë¢ ¥â â¥å®«®£¨ç¥áª¨¥ ¤®¯ãáª¨¯à¨ á®§¤ ¨¨ ¢®«®¢®¤  ªàã£«®£® ¯®¯¥à¥ç®£® á¥ç¥¨ï."�ëà¥§ ¨¥" á¥à¤æ¥¢¨ë ¨á¯®«ì§ã¥âáï ¯à¨ ¬¥å ¨ç¥á-ª®¬ ãá¨«¥¨¨ ¢®«®ª  (â.¥. ª®£¤  ¢ãâàì ¢áâ ¢«ï¥âáï ¯à ¢«ïîé¨© èâëàì), ¯à¨ ¨á¯®«ì§®¢ ¨¨ á¥à¤æ¥¢¨ë¤«ï ¯®¤ ç¨ ¢ á¨áâ¥¬ã â¥å®«®£¨ç¥áª®£® á¨£ «  (á¨£- « á¨åà®¨§ æ¨¨, á¨£ « ¯®¤¯¨âª¨, ¨ä®à¬ æ¨®-ë© á¨£ «).� ª ª ª á®®â®è¥¨ï ¯®«ã®á¥© ¯®¯¥à¥ç®£® á¥ç¥¨ï¯¥à¢®£® ¨ ¢â®à®£® ¢®«®¢®¤  à §«¨çë, â® â ª ï á¨áâ¥-¬  ¯®§¢®«ï¥â à ááç¨âë¢ âì ¢®«®¢¥¤ãé¨¥ á¨áâ¥¬ë â¨¯ áªàãâª¨.
�¨á. 1. �®«®¢®¤ë© ¯¥à¥å®¤ ¬¥¦¤ã ¤¢ã¬ï ª® ªá¨ «ì-ë¬¨ ¢®«®¢®¤ ¬¨ ®¢ «ì®© ä®à¬ë

�â ª, ¨¬¥îâáï ¤¢  ®¢ «ìëå ¢®«®¢®¤  á ¡®«ìè¨-¬¨ ¯®«ã®áï¬¨ D1 ¨ D2 (à¨á. 1). �ã¤¥¬ à áá¬ âà¨¢ âì ªãáâ¨ç¥áªãî § ¤ çã ¤«ï ¨¤¥ «ì® ¬ï£ª®© £à ¨æë.�¥à¤æ¥¢¨  ¢®«®ª  ú¢ëà¥§  û, ¯à¨ç¥¬ ¯®«®áâì â ª¦¥ï¢«ï¥âáï ®¢ «®¬, ¯®¤®¡ë¬ ¯®¯¥à¥ç®¬ã á¥ç¥¨î ¢á¥£®¢®«®¢®¤ . �®®â®è¥¨¥ ¬¥¦¤ã ®áï¬¨ ¯®¯¥à¥çëå á¥-ç¥¨© ¢®«®¢®¤®¢ ®¡®§ ç¨¬ �1 ¨ �2 á®®â¢¥âáâ¢¥®.� ¯®«¥¨¥ ¢®«®¢®¤®¢ ®¤®à®¤®. �á¨ ¯®¯¥à¥çëåá¥ç¥¨© ¢®«®¢®¤®¢  ¯à ¢«¥ë ¯® ®áï¬ ª®®à¤¨ â.�à¨ íâ®¬ ¡®«ìè ï ®áì ¬®¦¥â à á¯®« £ âìáï ª ª ¯®®á¨ OX, â ª ¨ ¯® ®á¨ OY .�®«®¢®¤ë á®¥¤¨ïîâáï ¢®«®¢®¤ë¬ ¯¥à¥å®¤®¬á ®¢ «ìë¬ ¯®¯¥à¥çë¬ á¥ç¥¨¥¬, á®£« á®¢ ë¬ áà¥£ã«ïàë¬¨ ¢®«®¢®¤ ¬¨. �®«ìè ï ¯®«ã®áì § ¤ ¥âáïäãªæ¨¥© D(z), á®®â®è¥¨¥ ®á¥© | äãªæ¨¥© �(z)(¬ « ï ¯®«ã®áì d(z) = D(z)=�(z)). �«¨  ¯¥à¥å®¤  H.�à ¢¥¨¥ ª®âãà  ¯®¯¥à¥ç®£® á¥ç¥¨ï ¨¬¥¥â á«¥¤ãî-é¨© ¢¨¤: D�(z) �1 + (�(z) � 1) cos2 '� = r : (1)�®¯¥à¥çë© à §¬¥à á¥à¤æ¥¢¨ë ®áâ ¥âáï ¥¨§¬¥-ë¬,   á®®â®è¥¨¥ ®á¥© ¯®¤®¡® á®®â®è¥¨î ®á¥©á®®â¢¥âáâ¢ãîé¥£® ¯®¯¥à¥ç®£® á¥ç¥¨ï.�á«®¢¨ï á®£« á®¢ ¨ï ¡ã¤ãâ ¨¬¥âì ¢¨¤D(0) = D1 ; D(H) = D2 ; D0(0) = D0(H) = 0 ;�(0) = �1 ; �(H) = �2 : (2)�ë ¡ã¤¥¬ à áá¬ âà¨¢ âì áª «ïà®¥ ãà ¢¥¨¥ �¥«ì¬-£®«ìæ  �eU + !2"�eU = 0¨«¨ 1r @@r  r@ eU@r !+ 1r2 @2 eU@'2 + @2 eU@z2 + !2"�eU = 0 (3)á ®¤®à®¤ë¬¨ £à ¨çë¬¨ ãá«®¢¨ï¬¨ ¯¥à¢®£® à®¤ ¨ ãá«®¢¨¥¬ ¢®§¡ã¦¤¥¨ï § ¤ ®© ®à¬ «ì®© ¬®¤®©®¤®£® ¨§ ¢®«®¢®¤®¢.�à¨¬¥¨¬ ¤«ï à¥è¥¨ï (3) ¯ à ¡®«¨ç¥áª®¥ ¯à¨¡«¨-¦¥¨¥, â. ¥. ¡ã¤¥¬ ¨áª âì ¯®«¥ ¢ ¢¨¤¥eU = Ueihz ; £¤¥ @2U@z2 � 0 :



52 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®®¬¨ï. 1997. ü 4�®£¤  ¯®«ãç¨¬1r @@r �r@U@r �+ 1r2 @2U@'2 +2ih@U@z +(!2"��h2)U = 0 : (4)�¤¥« ¥¬ § ¬¥ã ¯¥à¥¬¥ëå, ¯à¨ ª®â®à®©  è ®¢ «¯¥à¥©¤¥â ¢ ªàã£: 8<:�'z9=;!8<:�'z9=; ; (5)£¤¥ � = r1 + �(z) cos2 '; � = � � 1 > �1: �®®â®è¥¨¥®á¥© â¥¯¥àì ®¯à¥¤¥«ï¥âáï â ª: �(z) = 1 + �(z). �¢¥¤¥¬®¡®§ ç¥¨¥ �('; z) = 1 + �(z) cos2 '. �®£¤  ¯à®¨§¢®¤-ë¥ ¢ ãà ¢¥¨¨ (4) ¬®¦® ¯¥à¥¯¨á âì ¢ ¢¨¤¥1r @@r �r@U@r � = 1�2� @@� ��@U@� � ;1r2 @2U@'2 = 1�2�2 @2U@'2 � 1�2� @ ln�@' @2U@'@�++ 1�2�2 �@ ln�@' �2 @@� ��@U@� � ;2ih@U@z = 2ih@U@z � 2ih�@ ln�@z @U@� :�®«ãç ¥¬ ãà ¢¥¨¥�2ih@U@z = e��;'U + k2U ; £¤¥ k2 = !2"� � h2 ;e��;'U = 1�2� @@� ��@U@� �+ 1�2�2 @2U@'2 �� 1�2� @ ln�@' @2U@'@�++ 1�2�2 �@ ln�@' �2 @@� ��@U@� ��� 2ih�@ ln�@z @U@� :� ª¨¬ ®¡à §®¬, ¨áá«¥¤ã¥¬ ï § ¤ ç  ¨¬¥¥â ¢¨¤8>>>>><>>>>>: �2ih@U@z = e��;'U + k2U ;Uz=0 = V0(�; ') ;U j�0 = 0 ;U j�1 = 0 ; (6)£¤¥ �0 | à ¤¨ãá á¥à¤æ¥¢¨ë; �1 | ¢¥è¨© à ¤¨ãá¢®«®¢®¤®¢ ¨ ¯¥à¥å®¤ , V0(�; ') | § ¤ ®¥ ¯®«¥  ¢å®¤¥ ¢®«®¢®¤®£® ¯¥à¥å®¤ .�«ï à¥è¥¨ï ¯®áâ ¢«¥®© § ¤ ç¨ ¨á¯®«ì§®¢ « áìª®á¥à¢ â¨¢ ï à §®áâ ï áå¥¬ , § ¯¨á  ï   ¥à ¢-®¬¥à®© ¯® ¯¥à¥¬¥ë¬ � ¨ z á¥âª¥ ¨  ¯¯à®ªá¨¬¨àã-îé ï ¨áå®¤ãî § ¤ çã á ¯®àï¤ª®¬Hu�Hhu = o (hzs+1 � hzs) + o (hz2s ) ++ o�h�n+1 � h�n� �+ o (h'2) + o�h�2n�2 �:(7)

�®áâ ¢¨¬ ®¡à âãî § ¤ çã á¨â¥§  á®£« áãîé¥-£® ¢®«®¢®¤®£® ¯¥à¥å®¤  ¬¥¦¤ã ¤¢ã¬ï ¢®«®¢®¤ ¬¨®¢ «ì®£® á¥ç¥¨ï.�ã¤¥¬ ¨áª âì â ªãî äãªæ¨î D(z) (¡®«ìè ï ¯®«ã-®áì ¢®«®¢®¤®£® ¯¥à¥å®¤ ) ¨ äãªæ¨î �(z) (á®®â®-è¥¨¥ ¯®«ã®á¥© ¯¥à¥å®¤ ), ª®â®àë¥ ®¡¥á¯¥ç¨¢ îâ  ¨-«ãçè¥¥ ¯à®å®¦¤¥¨¥ í¥à£¨¨ ¯® ¢®«®¢¥¤ãé¥© á¨áâ¥¬¥.�®áâ ¢«¥ ï § ¤ ç  ï¢«ï¥âáï ¥ª®àà¥ªâ®©. �«ï ¥¥¢¢¥¤¥¨ï ¢ ª« áá ª®àà¥ªâ®áâ¨ ¯®áâà®¨¬ á£« ¦¨¢ î-é¨© äãªæ¨® « �¨å®®¢ : 
[x] = jjxjj2, £¤¥ x|  ¡®à¯ à ¬¥âà®¢ ®¯â¨¬¨§ æ¨¨, jjxjj2 | ª¢ ¤à â e¢ª«¨¤®¢®©®à¬ë.� ª¨¬ ®¡à §®¬, ¡ã¤¥¬ ¨áª âì í«¥¬¥â x,   ª®â®à®¬¤®áâ¨£ ¥âáï inf '[x], £¤¥'[xn] = �1� An(H)An(0) �2 + �njjxjj2 ; (8)An(H), An(0) | í¥à£¨ï í«¥ªâà®¬ £¨â®£® ¯®«ï  ¢ëå®¤¥ ¨ ¢å®¤¥ ¯¥à¥å®¤  á®®â¢¥âáâ¢¥®, �n | ¯ à -¬¥âà à¥£ã«ïà¨§ æ¨¨.�ãªæ¨î �(z) § ¤ ¤¨¬ ¢ ¢¨¤¥ ªã¡¨ç¥áª®£® á¯« ©- ,   D(z) | ¢ ¢¨¤¥ ¤¢ãå á®£« á®¢ ëå ªã¡¨ç¥áª¨åá¯« ©®¢. �®çªã á®£« á®¢ ¨ï á¯« ©®¢ äãªæ¨¨ D(z)¢ë¡¨à ¥¬ ¯®á¥à¥¤¨¥ ¤«¨ë ¯¥à¥å®¤ .� ª¨¬ ®¡à §®¬, á ãç¥â®¬ ãá«®¢¨© á®£« á®¢ ¨ï  -¡®à ¯ à ¬¥âà®¢ ®¯â¨¬¨§ æ¨¨ ¡ã¤¥â á«¥¤ãîé¨¬: a1;a2; c1; c2, £¤¥ c1; c2 | ª®íää¨æ¨¥âë, ®â®áïé¨¥áï ªäãªæ¨¨ �(z),   a1; a2 | ª D(z). � ¬¨ äãªæ¨¨ ¡ã¤ãâ¨¬¥âì á«¥¤ãîé¨© ¢¨¤:�(z) = c1z(z2 �H2) + c2z(z �H) + �2 � �1H z + �1 ;D(z) =8>>>>>>>>><>>>>>>>>>:a1z3 +�18a2H � 58a1H � 2(D1 �D2)H2 � z2 +D1 ;0 6 z 6 H2 ;a2(z �H)3 +�58a2H � 18a1H + 2(D1 �D2)H2 ��� (z �H)2 +D2 ; H2 6 z 6 H :�¥®¡å®¤¨¬®  «®¦¨âì ®£à ¨ç¥¨ï   äãªæ¨î�(z): �(z) > 0 | íâ® ¢ëâ¥ª ¥â ¨§ ¯®áâ ®¢ª¨ § ¤ ç¨,â ª ª ª äãªæ¨ï �(z) = �(z) + 1 ¥áâì á®®â®è¥¨¥¯®«ã®á¥© ¯®¯¥à¥ç®£® á¥ç¥¨ï. �ãªæ¨ï �(z) ¤®«¦ ¡ëâì ®£à ¨ç¥ , ¯®áª®«ìªã ¢ ¯à®â¨¢®¬ á«ãç ¥ ¯à®-¨§®©¤¥â ¢ëà®¦¤¥¨¥ ®¡ê¥¬®£® âà¥å¬¥à®£® ¯¥à¥å®¤ ¢ ¯«®áª®áâì.
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�¨á. 2. �¨â¥§¨à®¢ ë© ¢®«®¢®¤ë© ¯¥à¥å®¤ ¬¥¦¤ã¤¢ã¬ï æ¨«¨¤à¨ç¥áª¨¬¨ ¢®«®¢®¤ ¬¨ à §®£® ¤¨ ¬¥â-à . � ç¥¨ï ¯ à ¬¥âà®¢: D1 = 1; D2 = 2; �1 = 1;�2 = 1; a1 = 0; 32; a2 = �2; 30; c1 = 2; 50;c2 = 1; 01�à®¬¥ â®£®, ®ç¥¢¨¤®, çâ®  ¨«ãçè¥¥ á®£« á®¢ ¨¥¤®áâ¨£ ¥âáï   à áè¨àïîé¥¬áï ¯¥à¥å®¤¥. �®íâ®¬ã ¤«ïãáª®à¥¨ï áç¥â  ã¦®  «®¦¨âì ®£à ¨ç¥¨ï   äãª-æ¨î £à ¨æë, à áá¬®âà¥ë¥ ¢ à ¡®â¥ [2].�¨¨¬¨§ æ¨ï ¯à®¢®¤¨« áì ¬¥â®¤®¬ �¥«¤¥à {�¨-¤  [3], ¯ à ¬¥âà à¥£ã«ïà¨§ æ¨¨ ®¯à¥¤¥«ï«áï ¯® ¥¢ï§ª¥.� â ¡«¨æ¥ ¯à¨¢¥¤¥ë à¥§ã«ìâ âë à áç¥â  á¨áâ¥¬ë¤«ï à §«¨çëå ª®ä¨£ãà æ¨© á¨áâ¥¬ë,     à¨á. 2{4 |á®®â¢¥âáâ¢ãîé ï ¨¬ £¥®¬¥âà¨ï.D1 D2 �1 �2 a1 a2 c1 c21 2 1 1 0,32 -2,3 2,5 1,011 1 1 2 -0,5 -0,22 0,2 0,571 1 0,5 2 -0,79 0,13 1,12 1,24�® ¢á¥å á«ãç ïå ã¤ «®áì ¤®áâ¨çì á®£« á®¢ ¨ï ¯®-àï¤ª  95%.

�¨á. 3. �¨â¥§¨à®¢ ë© ¢®«®¢®¤ë© ¯¥à¥å®¤ ¬¥¦-¤ã æ¨«¨¤à¨ç¥áª¨¬ ¨ ®¢ «ìë¬ ¢®«®¢®¤ ¬¨ á á®®â-®è¨¥¬ ¯®«ã®á¥© ®¢ «  1 : 2. � ç¥¨ï ¯ à ¬¥âà®¢:D1 = 1; D2 = 1; �1 = 1; �2 = 2; a1 = �0; 50;a2 = �0; 22; b1 = 0; 20; b2 = 0; 57

�¨á. 4. �¨â¥§¨à®¢ ë© ¢®«®¢®¤ë© ¯¥à¥å®¤ â¨¯ áªàãâª¨ ¬¥¦¤ã ¤¢ã¬ï ®¢ «ìë¬¨ ¢®«®¢®¤ ¬¨ á à §-«¨çë¬¨ ¤¨ ¬¥âà ¬¨ ¯®¯¥à¥ç®£® á¥ç¥¨ï ¨ á à §«¨ç-ë¬ á®®â®è¥¨¥¬ ¯®«ã®á¥©: 2 : 1 ¤«ï ¯¥à¢®£® ¢®«®-¢®¤  ¨ 1 : 2 ¤«ï ¢â®à®£®. � ç¥¨ï ¯ à ¬¥âà®¢: D1 = 1;D2 = 1; �1 = 0; 5; �2 = 2; a1 = �0; 79; a2 = �0; 13;b1 = 1; 12; b2 = 1; 24



54 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®®¬¨ï. 1997. ü 4�¨â¥à âãà 1. �¢¥è¨ª®¢ �. �., �®£®«î¡®¢ �.�., �¨ ¥¢ �. �., �ëçª®¢ �. �. // � ¤¨®â¥å. ¨ í«¥ªâà®¨ª . 1993. 38, ü 5. �. 804.2. �®£®«î¡®¢ �.�., �¨ ¥¢ �.�. // �¥áâ. �®áª. ã-â . �¨§. �áâà®. 1993. ü2. �. 67 (Moscow University Phys. Bull.1993. N 2. P. 63).3. Nelder J.A., Mead R. // Computer J. 1964. 7. �. 172.�®áâã¯¨«  ¢ p¥¤ ªæ¨î05.02.97�������������� 621.3.09:621.373.1����������� ��������� ��������������� � ���������������������� ���� � ���������� ��������.�. �ãå®àãª®¢, �. �. �ãà¨«®¢ (ª ä¥¤à  à ¤¨®ä¨§¨ª¨)� áá¬ âà¨¢ ¥âáï í¢®«îæ¨ï ª®«¥¡ ¨© ¢ ¤¢ã¬¥àëå à¥è¥âª å á ªã¡¨ç¥áª®© ¥«¨¥©®áâìî ¢¡«¨§¨á¥¤«®¢®© â®çª¨ ¤¨á¯¥àá¨®®© ¯®¢¥àå®áâ¨. � ¯®¬®éìî ¤¢ãå  ©¤¥ëå ¯¥à¢ëå ¨â¥£à «®¢¯®«ãç¥® áâà®£®¥   «¨â¨ç¥áª®¥ à¥è¥¨¥ á¢ï§ ëå ¥«¨¥©ëå ¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨© ¤«ïè¨à¨ ®¡« áâ¨ ¢®§¡ã¦¤¥¨ï, ®¯¨áë¢ îé¨å ¯à®æ¥ááë á ¬®«®ª «¨§ æ¨¨ ¨ ¤¥«®ª «¨§ æ¨¨ ¢ ¤¢ãå¢§ ¨¬® ¯¥à¯¥¤¨ªã«ïàëå  ¯à ¢«¥¨ïå. �áâ ®¢«¥ë ®á®¢ë¥ § ª®®¬¥à®áâ¨ ¯à®áâà áâ¢¥®©¤¨ ¬¨ª¨ ª®«¥¡ ¨© ¢ § ¢¨á¨¬®áâ¨ ®â á®®â®è¥¨ï ¥«¨¥©ëå ¨ ¤¨á¯¥àá¨®ëå á¢®©áâ¢ á¨áâ¥¬ë.�¢¥¤¥¨¥� «¨§ã ¤¨ ¬¨ç¥áª¨å ¯à®æ¥áá®¢ ¯à¨ ä®à¬¨à®¢ -¨¨ ¤¢ã¬¥àëå ¥«¨¥©ëå áâàãªâãà ã¤¥«ï¥âáï ¡®«ì-è®¥ ¢¨¬ ¨¥ ¢ ®¯â¨ª¥, à ¤¨®ä¨§¨ª¥, ä¨§¨ª¥ â¢¥à¤®£®â¥« , ä¨§¨ª¥ ¯®¢¥àå®áâëå ¢®« ¨ â. ¤. (á¬.,  ¯à.,[1{4]). �à¨ íâ®¬ ®á®¡ë© ¨â¥à¥á ¯à¥¤áâ ¢«ï¥â ¨§ãç¥¨¥¢®§¡ã¦¤¥¨ï à¥è¥âª¨ ¢¡«¨§¨ ®á®¡ëå â®ç¥ª ¤¨á¯¥à-á¨®®© ¯®¢¥àå®áâ¨, £¤¥ £àã¯¯®¢ ï áª®à®áâì ¡«¨§ª ª ã«î. � ¥¥ ¥«¨¥© ï ¤¨ ¬¨ª  à áá¬ âà¨¢ « áì¢ ®á®¢®¬ ®ª®«® íªáâà¥¬ «ìëå â®ç¥ª. �à¨ íâ®¬ ¢à ¬ª å ¬®¤¥«¨ á¯«®è®© áà¥¤ë ¯à®æ¥ááë á ¬®«®ª «¨-§ æ¨¨ ¨«¨ ¤¥«®ª «¨§ æ¨¨ ®¯¨áë¢ « áì 3D-ãà ¢¥¨ï¬¨â¨¯  ��� [5]. �  áâ®ïé¥© áâ âì¥ ¢¨¬ ¨¥ ã¤¥«ï¥âáïáà ¢¨â¥«ì® ®¢®¬ã â¨¯ã ¥«¨¥©®© ¤¨ ¬¨ª¨ ¢¡«¨-§¨ á¥¤«®¢®© â®çª¨ ¤¨á¯¥àá¨®®© ¯®¢¥àå®áâ¨. �¤¥áì¢¤®«ì ®¤®£®  ¯à ¢«¥¨ï à §¢¨¢ ¥âáï á ¬®«®ª «¨§ -æ¨ï,   ¢ ¯¥à¯¥¤¨ªã«ïà®¬ | ¤¥«®ª «¨§ æ¨ï ¥«¨¥©-ëå ª®«¥¡ ¨©. � á®®â¢¥âáâ¢¨¨ á íâ¨¬ í¢®«îæ¨®®¥ãà ¢¥¨¥ ¤«ï ª®«¥¡ ¨© ¯à¨¨¬ ¥â ¯à¨æ¨¯¨ «ì®¤àã£®© ¢¨¤: ¢â®àë¥ ¯à®¨§¢®¤ë¥ ¯® ¯à®áâà áâ¢¥ë¬ª®®à¤¨ â ¬, ®¯¨áë¢ îé¨¥ ¤¨ääã§¨î ª®¬¯«¥ªá®© ¬¯«¨âã¤ë ¢ ¯«®áª®áâ¨ à¥è¥âª¨, ¢å®¤ïâ á à §ë¬¨§ ª ¬¨,   ¥ á ®¤¨¬, ª ª ¢ ���. � ¬¨ ¢ë¢¥¤¥  ¯ à á¢ï§ ëå ¥«¨¥©ëå ¤¨ää¥à¥æ¨ «ìëå ãà ¢¥¨©¤«ï è¨à¨ ®¡« áâ¨ ¢®§¡ã¦¤¥¨ï ¨ ¯®«ãç¥ë áâà®£®¥  «¨â¨ç¥áª®¥ ¨ ç¨á«¥®¥ à¥è¥¨ï íâ¨å ãà ¢¥¨©.1. �¢®«îæ¨®ë¥ ãà ¢¥¨ï ¤¢ã¬¥àëå¥«¨¥©ëå ª®«¥¡ ¨©� áá¬®âà¨¬ ¤¢ã¬¥àãî à¥è¥âªã, á®áâ ¢«¥ãî ¨§ª®âãà®¢ á à¥§® á®© ç áâ®â®© !0 ¨ ª®íää¨æ¨¥â®¬á¢ï§¨ �. �¨á¯¥àá¨®®¥ ãà ¢¥¨¥ ¤«ï ª®«¥¡ ¨© â ª®©á¨áâ¥¬ë ¨¬¥¥â á«¥¤ãîé¨© ¢¨¤ [5]:cos�x + cos �y = (!20 � !2)=(2�!2) ; (1)

£¤¥ �x ¨ �y |  ¡¥£¨ ä §ë   ïç¥©ªã ¢¤®«ì ®á¥© x ¨ yá®®â¢¥âáâ¢¥®. �§   «¨§  (1) á«¥¤ã¥â, çâ®   ç áâ®â¥! = !0 ¤¨á¯¥àá¨® ï ¯®¢¥àå®áâì ¨¬¥¥â ç¥âëà¥ ®á®-¡ëe â®çª¨ â¨¯  á¥¤«  ¯à¨ �x = ��; �y = 0; ¨ �x = 0;�y = ��:�ãáâì à¥è¥âª  ª®«¥¡«¥âáï   ç áâ®â¥, ¡«¨§ª®© ª !0;á ¡ëáâà®© ¯à®áâà áâ¢¥®© ä §®¢®© ¬®¤ã«ïæ¨¥©,  -¯à¨¬¥à, ¢¤®«ì ®á¨ x: �x = �; �y = 0: � à ¬ª å ¬®¤¥«¨á¯«®è®© áà¥¤ë á ªã¡¨ç¥áª®© ¥«¨¥©®áâìî ¬®¦®¯®«ãç¨âì ãà ¢¥¨¥ ¤«ï ª®¬¯«¥ªá®©  ¬¯«¨âã¤ë ª®«¥-¡ ¨© [5] ¢ ¢¨¤¥i@A@� +D�@2A@x2 � @2A@y2 �+ �A + jA2jA = 0 ; (2)£¤¥ � = !0t | ¡¥§à §¬¥à®¥ ¢à¥¬ï, D = �l2=2 | ª®-íää¨æ¨¥â ¤¨ääã§¨¨, l | à ááâ®ï¨¥ ¬¥¦¤ã á®á¥¤¨¬¨ª®âãà ¬¨, � = (!0 � !)=!0 | ®âáâà®©ª  ç áâ®âë,  |ª®íää¨æ¨¥â ¥«¨¥©®áâ¨. �á«¨ D > 0; â® ®¡« áâì¢®§¡ã¦¤¥¨ï áâà¥¬¨âáï ã¬¥ìè¨âìáï ¢¤®«ì ®á¨ x (á ¬®-«®ª «¨§ æ¨ï) ¨ ¢®§à áâ¨ ¢¤®«ì ®á¨ y (¤¥«®ª «¨§ æ¨ï).�à¨ D < 0 ®á¨ ¬¥ïîâáï à®«ï¬¨.�®   «®£¨¨ á ¬¥â®¤®¬ ¡¥§ ¡¥àà æ¨®®£® ®¯¨á -¨ï á ¬®ä®ªãá¨à®¢ª¨ [6] ¯à¥¤áâ ¢¨¬ ®¡« áâì ª®«¥¡ -¨© ¢ ¢¨¤¥ £ ãáá®¢áª®£® à á¯à¥¤¥«¥¨ï  ¬¯«¨âã¤ë áª¢ ¤à â¨ç®© ä §®¢®© ¬®¤ã«ïæ¨¥©:A = �E0.pfxfy � exp ��x2=(a2of2x) � y2=(a20f2y ) � i	� ;(3)£¤¥ ä §  	 = f 0xx2=(4Dfy) � f 0yy2=(4Dfy) + '(t);   fx¨ fy | ¡¥§à §¬¥àë¥ è¨à¨ë ®¡« áâ¨ ¢®§¡ã¦¤¥¨ï,¬¥ïîé¨¥áï ¢® ¢à¥¬¥¨. �®¤áâ ¢«ïï (3) ¢ (2) ¨ á«¥¤ãïáâ ¤ àâ®© ¬¥â®¤¨ª¥ [6], ¬®¦®  ©â¨ á¨áâ¥¬ã ¤¢ãå


