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� à ¡®â å [1], [2] ¡ë«® ¯®«ãç¥® ¢ ª¢ ¤à âãà å à¥è¥¨¥ ªà ¥¢®© § ¤ ç¨ �¨¬     ª®¬-
¯ ªâ®© à¨¬ ®¢®© ¯®¢¥àå®áâ¨. � à ¡®â å [3] ¨ [4]   ¥ª®¬¯ ªâ®© à¨¬ ®¢®© ¯®¢¥àå®áâ¨
¡ë«  ¯®áâà®¥  ¥¥ �¥â¥à®¢  â¥®à¨ï ¨ ¢ëç¨á«¥ë ¤¥ä¥ªâë¥ ç¨á« . �  ¯à®¨§¢®«ì®© ®âªàëâ®©
à¨¬ ®¢®© ¯®¢¥àå®áâ¨ íâ  § ¤ ç  ¡ë«  à¥è¥  ¢ ï¢®¬ ¢¨¤¥ «¨èì ¢ á«ãç ïå, ª®£¤  ª®íää¨-
æ¨¥â § ¤ ç¨ à ¢¥ 1 [3] ¨«¨ �1 [5]. � ¤ ®© à ¡®â¥ ¯®«ãç¥ë ãá«®¢¨ï à §à¥è¨¬®áâ¨ ¨ ¤ ®
ï¢®¥ à¥è¥¨¥ ªà ¥¢®© § ¤ ç¨ �¨¬     ã«ìâà £¨¯¥àí««¨¯â¨ç¥áª®© ¯®¢¥àå®áâ¨ R ¢ á«ãç ¥
¯à®¨§¢®«ì®£® ªãá®ç®-£« ¤ª®£® ª®âãà  �. �à¨ íâ®¬ à¥è¥¨¥ (¢ ®¡é¥¬ á«ãç ¥) ¢ëà ¦ ¥âáï
ç¥à¥§ ¨â¥£à «ë, ï¤à ¬¨ ª®â®àëå á«ã¦ â   «®£¨ ï¤à  �®è¨   ¥ª®â®à®© ¢á¯®¬®£ â¥«ì®©
£¨¯¥àí««¨¯â¨ç¥áª®© ¯®¢¥àå®áâ¨. � â®¬ á«ãç ¥, ª®£¤  ª®âãà � ¥ à §¡¨¢ ¥â ¯®¢¥àå®áâì R,
®ª § «®áì, çâ® ¬®¦® ®¡®©â¨áì ¡®«¥¥ í«¥¬¥â àë¬¨ áà¥¤áâ¢ ¬¨, ç¥¬ ¯à¨ à¥è¥¨¨ § ¤ ç¨ �¨-
¬     ª®¬¯ ªâ®© ¯®¢¥àå®áâ¨ (¢ ç áâ®áâ¨, £¨¯¥àí««¨¯â¨ç¥áª®©). � ¨¬¥®, ¥ ¨á¯®«ì§ã¥âáï
¯à®¡«¥¬  ®¡à é¥¨ï �ª®¡¨ (¨«¨ ª ª®©-«¨¡® ¥¥   «®£), ¢¬¥áâ®   «®£®¢ ï¤à  �®è¨   à¨¬ -
®¢®© ¯®¢¥àå®áâ¨ ¨á¯®«ì§ã¥âáï ®¡ëç®¥ ï¤à® �®è¨   ª®¬¯«¥ªá®© ¯«®áª®áâ¨. �â¬¥â¨¬, çâ®
  â ª®© ¯®¢¥àå®áâ¨ ãá«®¢¨¥ �0-¯®¢¥¤¥¨ï ¨áª®¬®© äãªæ¨¨ (ª®â®à®¥ ¨á¯®«ì§®¢ «®áì ¢ [3]{[5])
®§ ç ¥â ¥¥ ®£à ¨ç¥®áâì ¢ ®ªà¥áâ®áâ¨ ¨¤¥ «ì®© £à ¨æë.

1. �à¥¤¢ à¨â¥«ìë¥ á¢¥¤¥¨ï ¨ ®¡®§ ç¥¨ï

�ãáâì (R; z) ¥áâì ¡¥§£à ¨ç ï ¤¢ã«¨áâ ï  ªàë¢ îé ï ª®¬¯«¥ªá®© ¯«®áª®áâ¨ C , â®çª¨
¢¥â¢«¥¨ï ª®â®à®© á£ãé îâáï ª ¥¤¨áâ¢¥®© â®çª¥ ¨¤¥ «ì®© £à ¨æë, «¥¦ é¥©  ¤ z = 1.
� ªàë¢ îé ï (R; z) ¬®¦¥â ¡ëâì à¥ «¨§®¢   ª ª à¨¬ ®¢  ¯®¢¥àå®áâì äãªæ¨¨ u(z), ®¯à¥-
¤¥«ï¥¬®© ãà ¢¥¨¥¬ u2 = P (z), £¤¥ P (z) | æ¥« ï äãªæ¨ï á ¡¥áª®¥çë¬ ç¨á«®¬ ¯à®áâëå
ã«¥©. �¨¬ ®¢  ¯®¢¥àå®áâì R, ¤®¯ãáª îé ï â ªãî à¥ «¨§ æ¨î,  §ë¢ ¥âáï ã«ìâà £¨¯¥à-
í««¨¯â¨ç¥áª®©. �¥à¥§ jR ®¡®§ ç¨¬ ®â«¨ç®¥ ®â â®¦¤¥áâ¢¥®£® ¯à¥®¡à §®¢ ¨¥  «®¦¥¨ï
 ªàë¢ îé¥© (R; z), â. ¥. ª®ä®à¬ë©  ¢â®¬®àä¨§¬ ¯®¢¥àå®áâ¨ R, ã¤®¢«¥â¢®àïîé¨© á®®â®-
è¥¨î z(jR(q)) = z(q) ¤«ï ¢á¥å q 2 R. �ãáâì � | ªãá®ç®-£« ¤ª ï «¨¨ï   R ¨ �(q) |
£®«®¬®àä ï äãªæ¨ï ¢ ®ªà¥áâ®áâ¨ � â ª ï, çâ® d� ¥ ¨¬¥¥â ã«¥©   �. �®£¤  � ï¢«ï¥âáï
«®ª «ì®© ã¨ä®à¬¨§¨àãîé¥© ¢ ®ªà¥áâ®áâ¨ «î¡®© â®çª¨ � 2 �. �á«¨ � ¥ á®¤¥à¦¨â â®ç¥ª
¢¥â¢«¥¨ï  ªàë¢ îé¥© (R; z), â® ¬®¦® ¢§ïâì � = z. �á«¨ � 2 � | â®çª  ¢¥â¢«¥¨ï, â® ¢ ¥¥
®ªà¥áâ®áâ¨ z ¨ � á¢ï§ ë á®®â®è¥¨¥¬ ¢¨¤  z � z(�) = (� � �(�))2a(�), £¤¥ a(�) | äãªæ¨ï,
£®«®¬®àä ï ¢ â®çª¥ � = �(�) ¨ a(�(�)) 6= 0.

�ãáâì � : [0; 1] ! R | ¯ãâì   R. �£® ¤«¨®©  §®¢¥¬ ¤«¨ã ¯«®áª®£® ¯ãâ¨ z � � : [0; 1] !

C , â. ¥.
1R
0

jd(z � �)j. � ááâ®ï¨¥¬ �(p; q) ¬¥¦¤ã â®çª ¬¨ p ¨ q   R  §®¢¥¬ â®çãî ¨¦îî

£à ì ¤«¨ ¢á¥å ¯ãâ¥©, á®¥¤¨ïîé¨å p ¨ q. �á¯®«ì§ãï «®ª «ìãî ®¤®«¨áâ®áâì äãªæ¨¨ �(q),
¥âàã¤® ¯®ª § âì, çâ®  ©¤¥âáï ç¨á«® � > 0 â ª®¥, çâ® ¨§ ¥à ¢¥áâ¢ �(t1; t2) � �, t1 6= t2
¢ëâ¥ª ¥â ¥à ¢¥áâ¢® �(t1) 6= �(t2), t1; t2 2 �.

�¡®§ ç¨¬ ç¥à¥§ T ¬®¦¥áâ¢® ¢á¥å ã§«®¢ ª®âãà  �. �  T ®¯à¥¤¥«¨¬ ¤¥©áâ¢¨â¥«ì®§ çãî
äãªæ¨î � = �(�). �®   «®£¨¨ á [6] ¢¢¥¤¥¬ ¯à®áâà áâ¢® H�;�(�; T ), á®áâ®ïé¥¥ ¨§ äãªæ¨©   �,
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H�-¥¯à¥àë¢ëå ¢¥ «î¡®© ®ªà¥áâ®áâ¨ ¬®¦¥áâ¢  T ¨ ¢¥¤ãé¨å á¥¡ï ¢¡«¨§¨ T ª ª ¢¥á®¢ ï
äãªæ¨ï

��(t) =
Y
�2T

j�(t)� �(�)j�(�):

�à®áâà áâ¢® H�;�(�; T ) ¡  å®¢® ®â®á¨â¥«ì® ®à¬ë

k'k�;� = sup
t2�

j'(t)���(t)j+ f����'g�;

£¤¥

f'g� = sup
t1;t22�; �(t1;t2)<�; t1 6=t2

j'(t1)� '(t2)j
j�(t1)� �(t2)j�

:

�ë¡¥à¥¬ � > 0 áâ®«ì ¬ «ë¬, çâ®¡ë ¬®¦¥áâ¢ 

�� = � \ fq 2 R : 0 < �(q; �) � �g; � 2 T;

¯®¯ à® ¥ ¯¥à¥á¥ª «¨áì ¨ à á¯ ¤ «¨áì   ª®¬¯®¥âë ��;i, 1 � i � n� , � 2 T . �¢¥¤¥¬ ª« áá
H�;(�)(�; T ) äãªæ¨© '(t), ª®â®àë¥ H�-¥¯à¥àë¢ë   � ¢¥ «î¡®© ®ªà¥áâ®áâ¨ ¬®¦¥áâ¢  T ¨
  ª ¦¤®¬ �� , � 2 T , ¯à¥¤áâ ¢¨¬ë ¢ ¢¨¤¥

'(t) = p�;i(t) + '� (t); t 2 ��;i;

£¤¥ p�;i | ¬®£®ç«¥ áâ¥¯¥¨ ¬¥ìè¥, ç¥¬ �(�) (¬®£®ç«¥ ®âà¨æ â¥«ì®© áâ¥¯¥¨ ãá«®¢¨¬áï
áç¨â âì ã«¥¬), '� 2 H�;�(�)(�� ; �). �à®áâà áâ¢® H�;(�)(�; T ) ¡  å®¢® ®â®á¨â¥«ì® ®à¬ë

k'k�;(�) =
X
�2T

� n�X
i=1

sup
��

jp�;ij+ k'�kH�;�(�)(�� ;�)

�
+ k'kH�(�0);

£¤¥ �0 = � \ fq : �(q; T ) � �=2g, �(q; T ) = min�2T �(q; �) (áà. [6]).

2. �«ãç © ¥à §¡¨¢ îé¥£® ª®âãà 

1. �ãáâì � | ªãá®ç®-£« ¤ª¨© ª®âãà   R â ª®©, çâ® ¬®¦¥áâ¢® R n � á¢ï§®. �ã¤¥¬ ¯à¥¤-
¯®« £ âì, çâ® z(�) â®¦¥ ¥áâì ªãá®ç®-£« ¤ª¨© ª®âãà   C , ¯à¨ç¥¬ � ¨ z(�) ¥ ¨¬¥îâ â®-
ç¥ª ¢®§¢à â . �à¨¥â æ¨î   � ¢ë¡¥à¥¬ â ª, çâ®¡ë   «¨¥©ëå ãç áâª å ª®âãà , ¨¬¥îé¨å
®¤¨ ª®¢ë¥ ¯à®¥ªæ¨¨   z-¯«®áª®áâì C , ®à¨¥â æ¨ï ª®âãà  ¡ë«  á®£« á®¢   ®â®á¨â¥«ì®
¯à¥®¡à §®¢ ¨ï  «®¦¥¨ï j. �®£¤  ®à¨¥â æ¨î z(�) ¬®¦® ®¯à¥¤¥«¨âì ª ª ¨¤ãæ¨à®¢ ãî
®â®¡à ¦¥¨¥¬ z : �! z(�).

� ¤ ¤¨¬ ¤¨¢¨§®à D, ®á¨â¥«ì ª®â®à®£® «¥¦¨â ¢ R n �, ¨ äãªæ¨¨ G 2 H�;(�)(�; T ) ¨ g 2
H�;�(�; T ), 0 < � < 1, �1 < � < 0, ¯à¨ç¥¬ G(t) 6= 0, t 2 �. � áá¬®âà¨¬ ªà ¥¢ãî § ¤ çã �¨¬   ¢
á«¥¤ãîé¥© ¯®áâ ®¢ª¥.

� ©â¨ ªãá®ç®-¬¥à®¬®àäãî äãªæ¨î F   R á «¨¨¥© áª çª®¢ �, ªà âãî ¤¨¢¨§®àã 1=D ¨
®£à ¨ç¥ãî ¢ ®ªà¥áâ®áâ¨ ¨¤¥ «ì®© £à ¨æë ¯®¢¥àå®áâ¨ R, ¯à¥¤¥«ìë¥ § ç¥¨ï ª®â®à®©
  � ¯à¨ ¤«¥¦ â ª« ááã H�;�(�; T ), 0 < � < 1, �1 < � < 0, ¨ ã¤®¢«¥â¢®àïîâ á®®â®è¥¨î

F+(t) = G(t)F�(t) + g(t); t 2 �: (1)

2. �¥à¥§ q(z) ¡ã¤¥¬ ®¡®§ ç âì â®çªã   R â ªãî, çâ® z(q(z)) = z (¯®¤ïâ¨¥ â®çª¨ z 2 C  
 ªàë¢ îéãî (R; z)). �á«¨ F | à¥è¥¨¥ § ¤ ç¨ (1), â® äãªæ¨ï (F (j(q(z))) � F (q(z)))2 £®«®-
¬®àä® ¯à®¤®«¦¨¬  ¢ â®çªã z = 1, ï¢«ïîéãîáï â®çª®© á£ãé¥¨ï ¥¥ ã«¥©. �«¥¤®¢ â¥«ì®,
F � j = F (áà. [7]) ¨ äãªæ¨ï f(z) = F (q(z)) ®¤®§ ç  ¢ C n z(�) ¨   «¨â¨ç¥áª¨ ¯à®¤®«¦¨¬  ¢
C n, £¤¥  ¥áâì ¬®¦¥áâ¢® â®ç¥ª   z(�), ¨¬¥îé¨å ¤¢  ¯à®®¡à §  ¯à¨ ®â®¡à ¦¥¨¨ z : �! z(�)
(â®çª¨ ¢¥â¢«¥¨ï  ªàë¢ îé¥© (R; z) ¯à¨ íâ®¬ áç¨â îâáï ¤¢ ¦¤ë).

3. �®¦¥áâ¢® M   à¨¬ ®¢®© ¯®¢¥àå®áâ¨ ¨«¨   ¯«®áª®áâ¨  §ë¢ ¥âáï AB-ãáâà ¨¬ë¬,
¥á«¨ ¤«ï ¥ª®â®à®© ®ªà¥áâ®áâ¨ U ¬®¦¥áâ¢  M «î¡ ï   «¨â¨ç¥áª ï ¨ ®£à ¨ç¥ ï ¢
U nM äãªæ¨ï   «¨â¨ç¥áª¨ ¯à®¤®«¦¨¬  ¢ U . �¯à¥¤¥«¨¬ ¢ C ¤¨¢¨§®à �, ¯®« £ ï ordz(q)� =
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min(ordqD; ordj(q)D) ¯à¨ j(q) 6= q ¨ ordz(q)� = [ 1
2
ordqD] ¯à¨ j(q) = q, £¤¥ [ ] ®§ ç ¥â æ¥-

«ãî ç áâì ç¨á« . �á«¨ ¬®¦¥áâ¢®  ï¢«ï¥âáï AB-ãáâà ¨¬ë¬, â® äãªæ¨ï f   «¨â¨ç¥áª¨
¯à®¤®«¦¨¬    ¢áî ª®¬¯«¥ªáãî ¯«®áª®áâì C ¨ ï¢«ï¥âáï à æ¨® «ì®© äãªæ¨¥©, ªà â®©
¤¨¢¨§®àã 1=�. �§ ãá«®¢¨ï (1) ¢ëâ¥ª ¥â, çâ® ¢ á«ãç ¥ à §à¥è¨¬®áâ¨ § ¤ ç¨ �¨¬   äãªæ¨¨ G
¨ g ã¤®¢«¥â¢®àïîâ á®®â®è¥¨î

g(t) = (1�G(t))f(z(t)); t 2 �; (2)

£¤¥ f | à æ¨® «ì ï äãªæ¨ï, ªà â ï ¤¨¢¨§®àã 1=�. �á«¨ íâ® á®®â®è¥¨¥ ¢ë¯®«ï¥âáï, â®
äãªæ¨ï F (q) = f(z(q)) ï¢«ï¥âáï à¥è¥¨¥¬ ªà ¥¢®© § ¤ ç¨ �¨¬   (1). �âáî¤  ¢ëâ¥ª ¥â

�¥®à¥¬  1. �ãáâì  | AB-ãáâà ¨¬®¥ ¬®¦¥áâ¢®. �®£¤  ¤«ï à §à¥è¨¬®áâ¨ ªà ¥¢®© § -

¤ ç¨ �¨¬   (1) ¥®¡å®¤¨¬® ¨ ¤®áâ â®ç®, çâ®¡ë äãªæ¨¨ G ¨ g ¡ë«¨ á¢ï§ ë á®®â®è¥¨¥¬

(2), £¤¥ f | à æ¨® «ì ï äãªæ¨ï, ªà â ï ¤¨¢¨§®àã 1=�.

�«¥¤áâ¢¨¥ 1. �à¨ ord� < 0 § ¤ ç  (1) ¨¬¥¥â à¥è¥¨¥ (à ¢®¥ ã«î) â®«ìª® ¯à¨ g = 0.

�«¥¤áâ¢¨¥ 2. �á«¨ G = 1, â® ¤«ï à §à¥è¨¬®áâ¨ § ¤ ç¨ �¨¬   (1) ¥®¡å®¤¨¬® ¨ ¤®áâ -
â®ç®, çâ®¡ë g = 0. �à¨ íâ®¬ «î¡®¥ à¥è¥¨¥ § ¤ ç¨ (1) ¨¬¥¥â ¢¨¤ F (q) = f(z(q)), £¤¥ f |
à æ¨® «ì ï äãªæ¨ï, ªà â ï ¤¨¢¨§®àã 1=�. �¨á«® «¨¥©® ¥§ ¢¨á¨¬ëå à¥è¥¨© à ¢®
max(0; ord� + 1).

�«¥¤áâ¢¨¥ 3. �á«¨ G(t) 6� 1, â® § ¤ ç  (1) ¥ ¬®¦¥â ¨¬¥âì ¡®«¥¥ ®¤®£® à¥è¥¨ï.

�¥©áâ¢¨â¥«ì®, ¯à¨ g = 0 ãá«®¢¨¥ (2) ¬®¦¥â ¢ë¯®«ïâìáï â®«ìª® ¯à¨ f = 0. �®íâ®¬ã á®®â-
¢¥âáâ¢ãîé ï ®¤®à®¤ ï § ¤ ç  (1) ¨¬¥¥â «¨èì ã«¥¢®¥ à¥è¥¨¥.

4. �à¥¤¯®«®¦¨¬ â¥¯¥àì, çâ® ¬®¦¥áâ¢®  ¥ ï¢«ï¥âáï AB-ãáâà ¨¬ë¬; ¯à¨ íâ®¬ ¥£® «¨¥©-
 ï ¬¥à  ¡ã¤¥â ¯®«®¦¨â¥«ì®©. �¡®§ ç¨¬ ç¥à¥§ �1 ªà¨¢ãî   R, £®¬¥®¬®àäãî z(�) ®â®-
á¨â¥«ì® ®â®¡à ¦¥¨ï z : �1 ! z(�). �®£¤  �2 := j(�1) â®¦¥ £®¬¥®¬®àä  z(�) ®â®á¨â¥«ì®
®â®¡à ¦¥¨ï z ¨ �1 [ �2 = z�1(z(�)). �¥à¥§ �k : z(�) ! �k, k = 1; 2, ®¡®§ ç¨¬ £®¬¥®¬®àä¨§¬
z(�)   �k â ª®©, çâ® z(�k(�)) = � ¯à¨ � 2 z(�). �à¨¥â æ¨î   �k ¢ë¡¥à¥¬ â ª¨¬ ®¡à §®¬,
çâ®¡ë ¨¤ãæ¨à®¢  ï ¥î ¯à¨ ¯à®¥ªâ¨à®¢ ¨¨ z : R ! C ®à¨¥â æ¨ï   z(�) á®¢¯ ¤ «  á ã¦¥
¢ë¡à ®© ¢ ¯. 1.

�®®¯à¥¤¥«¨¬ G ¨ g   �1 [ �2, ¯®« £ ï G = 1; g = 0 ¢ â®çª å, ¥ ¯à¨ ¤«¥¦ é¨å �. �®£¤ 
äãªæ¨ï f   z(�) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬

f+(�) = G(�k(�))f�(�) + g(�k(�)); � 2 z(�); ��1j(f); k = 1; 2: (3k)

�¤¥áì äãªæ¨¨ G(�k(�)) ¯à¨ ¤«¥¦ â ª« ááã H�;(�0)(z(�); z(T )), £¤¥

�0(z(�)) =

(
�; � 2 T; j(�) 6= � ;
1
2
�; � 2 T; j(�) = �:

�ãªæ¨¨ g(�k(�)) ¯à¨ ¤«¥¦ â ª« ááã H�;�(z(�); z(T )), £¤¥

�(z(�)) =

8>><
>>:
min(�(�); �(j(�))); �; j(�) 2 T; j(�) 6= � ;

�(�); � 2 T; j(�) =2 T ;
1
2
�(�); j(�) = � 2 T:

�¥è¥¨¥ § ¤ ç¨ (3k) ¡ã¤¥¬ ®âëáª¨¢ âì ¢ ª« áá¥ äãªæ¨©, ¯à¥¤¥«ìë¥ § ç¥¨ï ª®â®àëå   z(�)
¯à¨ ¤«¥¦ â ª« ááã H�;�(z(�); z(T )).

� ª¨¬ ®¡à §®¬, äãªæ¨ï f ï¢«ï¥âáï ®¤®¢à¥¬¥® à¥è¥¨¥¬ ¤¢ãå ªà ¥¢ëå § ¤ ç �¨¬  
  ª®âãà¥ z(�). �§ á¢ï§®áâ¨ R n � á«¥¤ã¥â á¢ï§®áâì ¬®¦¥áâ¢  C n . � â®çª¨ ¬®¦¥áâ¢ 
z(�) n  äãªæ¨ï f   «¨â¨ç¥áª¨ ¯à®¤®«¦¨¬  ¨, á«¥¤®¢ â¥«ì®, ï¢«ï¥âáï   «¨â¨ç¥áª®© ¢
®¡« áâ¨ C n  §  ¨áª«îç¥¨¥¬, ¢®§¬®¦®, ª®¥ç®£® ç¨á«  ¯®«îá®¢. �®íâ®¬ã ¤«ï á®¢¯ ¤¥¨ï
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à¥è¥¨© ªà ¥¢ëå § ¤ ç (31) ¨ (32) ¤®áâ â®ç® ¯®âà¥¡®¢ âì ¨å á®¢¯ ¤¥¨ï ¢ ®ªà¥áâ®áâ¨ ¥ª®-
â®à®© â®çª¨ z0 2 C n z(�).

5. �á«¨ G�j = G   �1[�2, â®, ¯®áª®«ìªã F �j = F; ¤«ï à §à¥è¨¬®áâ¨ § ¤ ç¨ (1) ¥®¡å®¤¨¬®,
çâ®¡ë g � j = g   �1 [ �2. �®£¤  § ¤ ç¨ (31) ¨ (32) á®¢¯ ¤ îâ. �á«¨ f | à¥è¥¨¥ § ¤ ç¨ (3k),
â® F (q) = f(z(q)) ¡ã¤¥â à¥è¥¨¥¬ § ¤ ç¨ (1).

�¡®§ ç¨¬ ç¥à¥§ X(z) ª ®¨ç¥áªãî äãªæ¨î § ¤ ç¨ (3k), ¯à¥¤¥«ìë¥ § ç¥¨ï ª®â®à®©
  � ¯à¨ ¤«¥¦ â ª« ááã H�;�(z(�); z(T )) ¨ ª®â®à ï ¨¬¥¥â ¬ ªá¨¬ «ì® ¢®§¬®¦ë© ¯®àï¤®ª
�   ¡¥áª®¥ç®áâ¨. �®£¤  ¯à¨ � + ord� � �1 § ¤ ç  (3k) à §à¥è¨¬  ¯à¨ «î¡®© äãªæ¨¨
g 2 H�;�(�; T ), 0 < � < 1, �1 < � < 0, ¨ ¥¥ ®¡é¥¥ à¥è¥¨¥ ¨¬¥¥â ¢¨¤

f(z) =
X(z)
2�i

Z
z(�)

g(�k(�))d�
X+(�)(� � z)

+X(z)�(z); (4)

£¤¥ � | ¯à®¨§¢®«ì ï à æ¨® «ì ï äãªæ¨ï, ªà â ï ¤¨¢¨§®àã ��11��.
�à¨ � + ord� < �1 ¥®¡å®¤¨¬ë¥ ¨ ¤®áâ â®çë¥ ãá«®¢¨ï à §à¥è¨¬®áâ¨ § ¤ ç¨ (3k),   á«¥-

¤®¢ â¥«ì®, ¨ § ¤ ç¨ (1) ¨¬¥îâ ¢¨¤Z
z(�)

g(�k(�))!j(�)d�
X+(�)

= 0; j = 1; : : : ;��� ord�� 1; (5)

£¤¥ !j | ¡ §¨á ¯à®áâà áâ¢  à æ¨® «ìëå äãªæ¨©, ªà âëå ¤¨¢¨§®àã �1�+2. �à¨ ¢ë¯®«¥-
¨¨ ãá«®¢¨© (5) § ¤ ç  (3k) ¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥ ¢¨¤  (4), £¤¥ � = 0.

�á«®¢¨ï (5) ¬®¦® ¯¥à¥¯¨á âì ¢ ¢¨¤¥Z
�\�k

g�j = 0; j = 1; : : : ;��� ord�� 1; (6)

£¤¥ �j(t) = (X+(z(t)))�1!j(z(t))dz(t). �¡é¥¥ à¥è¥¨¥ § ¤ ç¨ (1) ¨¬¥¥â ¢¨¤

F (q) =
X(z(q))
2�i

Z
�\�k

g(t)dz(t)
X+(z(t))(z(t) � z(q))

+X(z(q))�(z(q)): (7)

� ä®à¬ã« å (6) ¨ (7) k ¬®¦¥â ¯à¨¨¬ âì «î¡®¥ ¨§ § ç¥¨© 1 ¨«¨ 2. � ª¨¬ ®¡à §®¬, ¤®ª §  

�¥®à¥¬  2. �ãáâì  ¨¬¥¥â ¯®«®¦¨â¥«ìãî «¨¥©ãî ¬¥àã ¨ ª®íää¨æ¨¥â G § ¤ ç¨ (1)
ã¤®¢«¥â¢®àï¥â á®®â®è¥¨î G � j = G   �1 [ �2. �®£¤  ¤«ï à §à¥è¨¬®áâ¨ § ¤ ç¨ (1) ¥®¡å®-
¤¨¬® ¨ ¤®áâ â®ç®, çâ®¡ë äãªæ¨ï g ã¤®¢«¥â¢®àï«  ãá«®¢¨ï¬ g �j = g   �1[�2 ¨ (6). �à¨ ¨å

¢ë¯®«¥¨¨ ®¡é¥¥ à¥è¥¨¥ § ¤ ç¨ (1) ¨¬¥¥â ¢¨¤ (7), £¤¥ � | ¯à®¨§¢®«ì ï à æ¨® «ì ï äãª-

æ¨ï, ªà â ï ¤¨¢¨§®àã ��11��. �¤®à®¤ ï (g = 0) § ¤ ç  (1) ¨¬¥¥â l = max(0; ord�+ �+1)
«¨¥©® ¥§ ¢¨á¨¬ëå à¥è¥¨©.

6. �ãáâì  â ª®¥ ¦¥, ª ª ¢ ¯à¥¤ë¤ãé¥¬ ¯ãªâ¥. �¤¥áì ¡ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® G � j 6= G.
�á®, çâ® ¯à¨ íâ®¬ ®¤®à®¤ ï (g = 0) § ¤ ç  �¨¬   (1) ¨¬¥¥â «¨èì ã«¥¢®¥ à¥è¥¨¥,  
¥®¤®à®¤ ï ¬®¦¥â ¨¬¥âì ¥ ¡®«¥¥ ®¤®£® à¥è¥¨ï. � à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥ äãªæ¨ï f
ï¢«ï¥âáï à¥è¥¨¥¬ ®¤®¢à¥¬¥® ¤¢ãå à §«¨çëå ªà ¥¢ëå § ¤ ç �¨¬   (31) ¨ (32). �¡®§ ç¨¬
ç¥à¥§ Xk(z) ª ®¨ç¥áªãî äãªæ¨î (â®£® ¦¥ ª« áá , çâ® ¨ ¢ ¯. 5) § ¤ ç¨ (3k), �k = ord1Xk(z).
�à¨ �k + ord� � �1 § ¤ ç  (3k) ¡¥§ãá«®¢® à §à¥è¨¬ , ¨ ¥¥ ®¡é¥¥ à¥è¥¨¥ ¨¬¥¥â ¢¨¤

fk(z) =
Xk(z)
2�i

Z
z(�)

g(�k(�))d�
X+

k (�)(� � z)
+Xk(z)�k(z); (8)

£¤¥ �k(z) | ¯à®¨§¢®«ì ï à æ¨® «ì ï äãªæ¨ï, ªà â ï ¤¨¢¨§®àã ��11��k . �à¨ �k+ord� <
�1 ¤«ï à §à¥è¨¬®áâ¨ § ¤ ç¨ (3k) ¥®¡å®¤¨¬® ¨ ¤®áâ â®ç® ¢ë¯®«¥¨ï ãá«®¢¨©Z

z(�)

g(�k(�))
X+

k (�)
!kj(�)d� = 0; j = 1; : : : ;��k � ord�� 1; (9)

22



£¤¥ !kj | ¡ §¨á ¯à®áâà áâ¢  à æ¨® «ìëå äãªæ¨©, ªà âëå ¤¨¢¨§®àã �1�k+2. �®« £ ï

�kj(t) =
!kj(z(t))dz(t)
X+

k (z(t))
;

ãá«®¢¨¥ (9) ¯¥à¥¯¨è¥¬ ¢ ¢¨¤¥Z
�\�k

g�kj = 0; j = 1; : : : ;��k � ord�� 1; k = 1; 2: (10)

�à¨ ¢ë¯®«¥¨¨ ãá«®¢¨© (10) § ¤ ç  (3k) ¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥ ¢¨¤  (8), £¤¥ �k = 0.
�«ï â®£® çâ®¡ë äãªæ¨¨ fk ®¯à¥¤¥«ï«¨ à¥è¥¨¥ ¨áå®¤®© § ¤ ç¨ (1), ¤®«¦® ¢ë¯®«ïâìáï
à ¢¥áâ¢® f1 = f2. � á¨«ã áª § ®£® ¢ ¯. 4 ¤®áâ â®ç® ¯®âà¥¡®¢ âì ¢ë¯®«¥¨ï íâ®£® à ¢¥áâ¢ 
¢ ®ªà¥áâ®áâ¨ ¥ª®â®à®© â®çª¨ z0 2 C n z(�).

�ãáâì z0 | â®çª  ¨§ C n z(�), ¢ ª®â®à®© äãªæ¨¨ Xk ¨ fk £®«®¬®àäë. �á¯®«ì§ã¥¬ àï¤
�¥©«®à  ¢ ®ªà¥áâ®áâ¨ â®çª¨ z0

Xk(z)
2�iX+

k (�)(� � z)
=

1X
j=0

ckj(�)(z � z0)
j :

�ãáâì �kj , j = 1; : : : ; �k + ord� + 1, | ¡ §¨á ¯à®áâà áâ¢  à æ¨® «ìëå äãªæ¨©, ªà âëå
¤¨¢¨§®àã ��11��k , k = 1; 2. �®£¤ 

Xk(z)�k(z) =
�k+ord�+1X

n=1

aknXk(z)�kn(z);

£¤¥ akn | ª®¬¯«¥ªáë¥ ç¨á« . � ¯¨è¥¬ ¤«ï äãªæ¨¨ Xk�kn àï¤ �¥©«®à 

Xk(z)�kn(z) =
1X
j=0

aknj(z � z0)
j :

�à ¢¨¢ ï ª®íää¨æ¨¥âë â¥©«®à®¢áª¨å à §«®¦¥¨© äãªæ¨© f1 ¨ f2, ¯®«ãç¨¬ á®®â®è¥¨ï,
íª¢¨¢ «¥âë¥ à ¢¥áâ¢ã f1 = f2,

�1+ord�+1X
n=1

a1na1nj �
�2+ord�+1X

n=1

a2na2nj = �

Z
z(�)

(g(�1(�))c1j(�)� g(�2(�))c2j(�))d�; j = 0; 1; 2; : : :
(11)

�¡®§ ç¨¬ ç¥à¥§ A ¬ âà¨æã á¨áâ¥¬ë (11) ¨ ¯®«®¦¨¬

�j(t) =

(
�c1j(z(t))dz(t); t 2 � \ �1;

c2j(z(t))dz(t); t 2 � \ �2;

�(t) = (�1(t); �2(t); : : : )
t;

a = (a11; : : : ; a1; �1+ord�+1; a21; : : : ; a2; �2+ord�+1)t:

�®£¤  á¨áâ¥¬  (11) § ¯¨è¥âáï ¢ ¢¨¤¥

Aa =
Z
�
g�: (12)

� á¨«ã ¥¤¨áâ¢¥®áâ¨ à¥è¥¨ï § ¤ ç¨ �¨¬   (1) à £ r ¬ âà¨æë A ¤®«¦¥ ¡ëâì à ¢¥ ç¨á«ã
¥¨§¢¥áâëå akn, â. ¥. r = �1 + �2 + 2ord� + 2.

�ãáâì B | ¥¢ëà®¦¤¥ ï ª¢ ¤à â ï ¬ âà¨æ  ¯®àï¤ª  r, á®áâ ¢«¥ ï ¨§ áâà®ª ¬ âà¨-
æë A á ®¬¥à ¬¨ j1; j2; : : : ; jr (j1 < j2 < � � � < jr), Bj | ª¢ ¤à â ï ¬ âà¨æ  ¯®àï¤ª  r + 1,
á®áâ ¢«¥ ï ¨§ r + 1 áâà®ª à áè¨à¥®© ¬ âà¨æë (A;

R
�

g�) á ®¬¥à ¬¨ j1; j2; : : : ; jr; j. �®£¤ 

detBj =
Z
�
g�j ;
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£¤¥

�j =
rX

n=1

Bj;jn�jn +Bj;j�j ;

Bj;k |  «£¥¡à ¨ç¥áª®¥ ¤®¯®«¥¨¥ í«¥¬¥â 
R
�

g�k ¬ âà¨æë Bj ; ®ç¥¢¨¤®, Bj;j = detB 6= 0. �á«¨

j ¯à¨¨¬ ¥â ®¤® ¨§ § ç¥¨© j1; j2; : : : ; jr, â® �j = 0. �á«®¢¨ï à §à¥è¨¬®áâ¨ á¨áâ¥¬ë (11) (¨«¨
(12)) ¨¬¥îâ ¢¨¤ Z

�

g�j = 0; j 2 Z; j � 0; j 6= j1; j2; : : : ; jr: (13)

�®¢®ªã¯®áâì ãá«®¢¨© (10) ¨ (13) ¥®¡å®¤¨¬  ¨ ¤®áâ â®ç  ¤«ï à §à¥è¨¬®áâ¨ § ¤ ç¨ (1). �à¨
¨å ¢ë¯®«¥¨¨ ¥¤¨áâ¢¥®¥ à¥è¥¨¥ § ¤ ç¨ (1) ®¯à¥¤¥«ï¥âáï à ¢¥áâ¢®¬ F (q) = fk(z(q)), £¤¥
äãªæ¨ï f1 = f2 ®¯à¥¤¥«¥  ä®à¬ã«®© (8). � ª¨¬ ®¡à §®¬, ¤®ª §  

�¥®à¥¬  3. �ãáâì  ¨¬¥¥â ¯®«®¦¨â¥«ìãî «¨¥©ãî ¬¥àã ¨ ª®íää¨æ¨¥â G § ¤ ç¨ (1)
ã¤®¢«¥â¢®àï¥â ¥à ¢¥áâ¢ã G(j(t)) 6� G(t), t 2 �1[�2. �®£¤  ¤«ï à §à¥è¨¬®áâ¨ § ¤ ç¨ �¨¬  

(1) ¥®¡å®¤¨¬ë ¨ ¤®áâ â®çë ãá«®¢¨ï (10) ¨ (13). �à¨ ¨å ¢ë¯®«¥¨¨ § ¤ ç  (1) ¨¬¥¥â ¥¤¨-

áâ¢¥®¥ à¥è¥¨¥, ®¯à¥¤¥«ï¥¬®¥ à ¢¥áâ¢®¬ F (q) = fk(z(q)), £¤¥ á®¢¯ ¤ îé¨¥ ¬¥¦¤ã á®¡®©

äãªæ¨¨ fk, k = 1; 2, ®¯à¥¤¥«ïîâáï à ¢¥áâ¢®¬ (8).

3. �«ãç © ¯à®¨§¢®«ì®£® ªãá®ç®-£« ¤ª®£® ª®âãà 

1. �ãáâì â¥¯¥àì � | ¯à®¨§¢®«ìë© ªãá®ç®-£« ¤ª¨© ª®âãà   R. � ¤ ¤¨¬ ¤¨¢¨§®à D, ®á¨-
â¥«ì ª®â®à®£® «¥¦¨â ¢ R n�, ¨ äãªæ¨¨ G 2 H�;(�)(�; T ) ¨ g 2 H�;�(�; T ), 0 < � < 1, �1 < � < 0,
¯à¨ç¥¬ G(t) 6= 0, t 2 �. � áá¬®âà¨¬ ªà ¥¢ãî § ¤ çã �¨¬   ¢ á«¥¤ãîé¥© ¯®áâ ®¢ª¥.

� ©â¨ ªãá®ç®-¬¥à®¬®àäãî äãªæ¨î F   R á «¨¨¥© áª çª®¢ �, ªà âãî ¤¨¢¨§®àã 1=D ¨

®£à ¨ç¥ãî ¢ ®ªà¥áâ®áâ¨ ¨¤¥ «ì®© £à ¨æë ¯®¢¥àå®áâ¨ R, ¯à¥¤¥«ìë¥ § ç¥¨ï ª®â®à®©
  � ¯à¨ ¤«¥¦ â ª« ááã H�;�(�; T ), 0 < � < 1, �1 < � < 0, ¨ ã¤®¢«¥â¢®àïîâ á®®â®è¥¨î

F+(t) = G(t)F�(t) + g(t); t 2 �: (14)

2. �¡®§ ç¨¬ ç¥à¥§ E ®â®á¨â¥«ì® ª®¬¯ ªâ®¥ ®âªàëâ®¥ ¬®¦¥áâ¢®   R, ®¡« ¤ îé¥¥ á«¥-
¤ãîé¨¬¨ á¢®©áâ¢ ¬¨: 1) £à ¨æ  @E ¬®¦¥áâ¢  E ¥áâì   «¨â¨ç¥áª ï ¦®à¤ ®¢  ªà¨¢ ï, á®-
áâ®ïé ï ¨§ ¤¢ãå ª®¬¯®¥â, £®¬¥®¬®àäëå ®ªàã¦®áâ¨; 2) @E ¥ á®¤¥à¦¨â â®ç¥ª ¢¥â¢«¥¨ï
 ªàë¢ îé¥© (R; z); 3) jR(E) = E; 4) � � E; 5) E á®¤¥à¦¨â ç¥â®¥ ç¨á«® â®ç¥ª ¢¥â¢«¥¨ï  -
ªàë¢ îé¥© (R; z); 6) áà¥¤¨ ¬®¦¥áâ¢, ®¡« ¤ îé¨å á¢®©áâ¢ ¬¨ 1){5), E á®¤¥à¦¨â ¬¨¨¬ «ì®¥
ç¨á«® â®ç¥ª ¢¥â¢«¥¨ï  ªàë¢ îé¥© (R; z).

�¡®§ ç¨¬ ç¥à¥§ �k, k = 1; 2; : : : ; 2h + 2, â®çª¨ ¢¥â¢«¥¨ï  ªàë¢ îé¥© (R; z), «¥¦ é¨¥ ¢
E. � á«ãç ¥ h = �1 E á®áâ®¨â ¨§ ¤¢ãå ®¤®á¢ï§ëå ª®¬¯®¥â, ª ¦¤ ï ¨§ ª®â®àëå ®¤®«¨áâ®
¨ ª®ä®à¬® ®â®¡à ¦ ¥âáï ¢ C äãªæ¨¥© z : E ! C . � á«ãç ¥ h � 0 E ¥áâì ®¡« áâì à®¤  h.

3. � áá¬®âà¨¬ á ç «  á«ãç ©, ª®£¤  h � 0. �¥à¥§ (S; z) ®¡®§ ç¨¬ ¤¢ã«¨áâãî  ªàë¢ î-
éãî § ¬ªãâ®© ª®¬¯«¥ªá®© ¯«®áª®áâ¨ C , ®¯à¥¤¥«ï¥¬ãî ãà ¢¥¨¥¬

w2 =
2h+2Y
k=1

(z � rk); (15)

£¤¥ rk = z(�k). S ¥áâì £¨¯¥àí««¨¯â¨ç¥áª ï à¨¬ ®¢  ¯®¢¥àå®áâì à®¤  h. �¥à¥§ E0 ®¡®§ ç¨¬
®¡« áâì   S, ï¢«ïîéãîáï ¯®«ë¬ ¯à®®¡à §®¬ ®¡« áâ¨ z(E) � C ®â®á¨â¥«ì® ®â®¡à ¦¥¨ï
z : S ! C . �á®, çâ® E0 á®¤¥à¦¨â ¢á¥ â®çª¨ ¢¥â¢«¥¨ï  ªàë¢ îé¥© (S; z) ¨ áãé¥áâ¢ã¥â ª®-
ä®à¬ë© £®¬¥®¬®àä¨§¬ � : E0 ! E â ª®©, çâ® z �� = z ¨ � � jS = jR ��. S nE0 á®áâ®¨â ¨§ ¤¢ãå
®¤®á¢ï§ëå ª®¬¯®¥â E1 ¨ E2. �â®¡à ¦¥¨¥ z : Ek ! C , k = 1; 2, ®¤®«¨áâ® ¨ ª®ä®à¬®;
®¡à â®¥ ª ¥¬ã ®â®¡à ¦¥¨¥ ®¡®§ ç¨¬ ç¥à¥§ �k : z(Ek)! Ek. �ç¥¢¨¤®, �2 = jS � �1.
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�®«®¦¨¬ �0 = ��1(�) ¨ ®¯à¥¤¥«¨¬   �0 ®à¨¥â æ¨î, ¨¤ãæ¨à®¢ ãî ®â®¡à ¦¥¨¥¬ ��1 :
�! �0. �ãáâì F | à¥è¥¨¥ § ¤ ç¨ �¨¬   (14). �¥£ª® ¢¨¤¥âì, çâ® F � jR = F ¢ R nE. �®íâ®¬ã
  S ®¯à¥¤¥«¥  ®¤®§ ç ï ªãá®ç®-¬¥à®¬®àä ï äãªæ¨ï

F0(q) =

(
F (�(q)); q 2 E0;

F (p); z(p) = z(q); q 2 S n E0; p 2 R n E;

á «¨¨¥© áª çª®¢ �0. �¯à¥¤¥«¨¬   S ¤¨¢¨§®à D0, ¯®« £ ï

ordqD0 =

8>><
>>:
ord�(q)D; q 2 E0;

min(ordpD; ordjR(p)D); z(p) = z(q); q 2 S nE0; p 2 R n E; jR(p) 6= p;

[ 1
2
ordpD]; z(p) = z(q); q 2 S nE0; p 2 R n E; jR(p) = p:

�ãáâì T0 = ��1(T ) ¨ ¤®®¯à¥¤¥«¨¬   T0 äãªæ¨î �, ¯®« £ ï �jT0 = � � �jT0. �ãªæ¨ï F0

¬¥à®¬®àä  ¢ Sn�0, ªà â  ¤¨¢¨§®àã 1=D0,   ¥¥ ¯à¥¤¥«ìë¥ § ç¥¨ï   �0 ¯à¨ ¤«¥¦ â ª« ááã
H�;�(�0; T0) ¨ ã¤®¢«¥â¢®àïîâ á®®â®è¥¨î ¢¨¤ 

F+
0 (t) = G(�(t))F�0 (t) + g(�(t)); t 2 �0: (16)

�à®¬¥ â®£®, ¢ S nE0 ®  ã¤®¢«¥â¢®àï¥â á®®â®è¥¨î

F0 � jS = F0: (17)

�ãªæ¨¨ G � � ¨ g � � ¯à¨ ¤«¥¦ â ª« áá ¬ H�;(�)(�0; T0) ¨ H�;�(�0; T0) á®®â¢¥âáâ¢¥®.
�ãé¥áâ¢ã¥â ¢§ ¨¬®®¤®§ ç®¥ á®®â¢¥âáâ¢¨¥ ¬¥¦¤ã â®çª ¬¨ q ¯®¢¥àå®áâ¨ S ¨ ¯ à ¬¨

ç¨á¥« (z; w) = (z(q); w(z(q))), á¢ï§ ë¬¨ á®®â®è¥¨¥¬ (15). �®çªã q ®¡ëç® ®â®¦¤¥áâ¢«ïîâ
á ¯ à®© (z; w). �®£¤  â®çª¥ jS(q) á®®â¢¥âáâ¢ã¥â ¯ à  (z;�w). �®çª¥ ¢¥â¢«¥¨ï �k á®®â¢¥âáâ¢ã¥â
¯ à  (rk; 0).

�ë¡¥à¥¬   S ª ®¨ç¥áª¨¥ æ¨ª«ë fak; bkg, k = 1; 2; : : : ; h, ª ª ¢ [2]. �®£¤  ª®¬¯«¥ªá®
®à¬¨à®¢ ë© ¡ §¨á ¯à®áâà áâ¢   ¡¥«¥¢ëå ¤¨ää¥à¥æ¨ «®¢ ¯¥à¢®£® à®¤    S ¨¬¥¥â ¢¨¤ [2]

'j(q) =

�������������

0 dz

w

zdz

w
� � � zh�1dz

w

��j1
R
a1

d�

�

R
a1

�d�

�
� � �

R
a1

�h�1d�

�

...
...

...
. . .

...
��jh

R
ah

d�

�

R
ah

�d�

�
� � �

R
ah

�h�1d�

�

�����������������������

R
a1

d�

�

R
a1

�d�

�
� � �

R
a1

�h�1d�

�

...
...

. . .
...R

ah

d�

�

R
ah

�d�

�
� � �

R
ah

�h�1d�

�

����������

;

j = 1; 2; : : : ; h; q = (z; w); t = (�; �) 2 S:

�®à¬¨à®¢ ë©  ¡¥«¥¢ ¨â¥£à « âà¥âì¥£® à®¤ , á«ã¦ é¨© à §àë¢ë¬   «®£®¬ ï¤à  �®è¨,
¨¬¥¥â ¢¨¤ [2]

!qq0(t) = !q(t)� !q0(t);
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£¤¥

!q(t) =

�������������

(w+�)d�

2�(��z)
d�

�

�d�

�
� � � �h�1d�

�R
a1

(w+�)d�

2�(��z)

R
a1

d�

�

R
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�d�

�
� � �

R
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�h�1d�

�
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. . .

...R
ah
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R
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�

R
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�
� � �

R
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�

�����������������������

R
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R
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� � �

R
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�
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. . .
...R

ah

d�

�

R
ah

�d�

�
� � �

R
ah

�h�1d�

�

����������

:

�®«®¦¨¬

X(q) = exp
�

1
2�i

Z
�0

lnG(�(t))!qq0(t)
�
; q 2 S:

�ã«¨ ¨ ¡¥áª®¥ç®áâ¨ äãªæ¨¨ X(q) ®¡à §ãîâ ª¢ §¨¤¨¢¨§®à (X) = ��11 ��22 � � � ��rr , £¤¥ �k =
��1(tk), tk 2 T , | ã§«ë «¨¨¨ �0, �k | ç¨á« , ®¯à¥¤¥«ï¥¬ë¥ ª®íää¨æ¨¥â®¬ G ¨ ¢ë¡®à®¬

¢¥â¢¨ äãªæ¨¨ lnG(�(t)) [2]. �®«®¦¨¬ � =
rP

k=1
[�k � �(�k)], £¤¥ [ ] ®§ ç ¥â æ¥«ãî ç áâì ç¨á« .

�¨á«® �, ¥ § ¢¨áïé¥¥ ®â ¢ë¡®à  ¢¥â¢¨ lnG � �,  §®¢¥¬ ¨¤¥ªá®¬ ª®íää¨æ¨¥â  § ¤ ç¨ (16) ¢
ª« áá¥ H�;�(�0; T0). �®«®¦¨¬ A = t[�1��(�1)]1 t[�2��(�2)]2 � � � t[�r��(�r)]r , B = (q0)hq�11 � � � q�1h , £¤¥ q0 2 S |
¯à®¨§¢®«ì® ä¨ªá¨à®¢  ï â®çª , ¥ á®¢¯ ¤ îé ï á q0, â®çª¨ q1; q2; : : : ; qh ®¡à §ãîâ à¥è¥¨¥
¯à®¡«¥¬ë ®¡à é¥¨ï �ª®¡¨ ¢¨¤ 

hX
j=1

Z qj

q0
'� �

1
2�i

Z
�0

lnG(�(t))'�(t) (¯® ¬®¤ã«î ¯¥à¨®¤®¢); � = 1; 2; : : : ; h:

�®£¤  ®¡é¥¥ à¥è¥¨¥ ®¤®à®¤®© (g = 0) § ¤ ç¨ �¨¬   (16) ¨¬¥¥â ¢¨¤

f(q) exp
�

1
2�i

Z
�0

lnG(�(t))!qq0 (t)�
hX

j=1

� Z qj

q0
!qq0 � 2�imj

Z q

q0
'j
��
; (18)

£¤¥ ¢ ¯®á«¥¤¨å ¤¢ãå ¨â¥£à « å ¯ãâì ¨â¥£à¨à®¢ ¨ï ¥ ¯¥à¥á¥ª ¥â ª ®¨ç¥áª¨å á¥ç¥¨©
a1; a2; : : : ; ah, mj | ¢¯®«¥ ®¯à¥¤¥«¥ë¥ æ¥«ë¥ ç¨á« , f | ¯à®¨§¢®«ì ï ¬¥à®¬®àä ï äãª-
æ¨ï, ªà â ï ¤¨¢¨§®àã D�1

0 A�1B�1. � äãªæ¨¨ (¯® ¯¥à¥¬¥®© q) !qq0 ¢ë¡à   ä¨ªá¨à®¢  ï

¢ S n
h

[
k=1

ak ¢¥â¢ì, ¨áç¥§ îé ï ¢ â®çª¥ q0.

�¡®§ ç¨¬ ç¥à¥§ l0 ¨ l00 ç¨á«® «¨¥©® ¥§ ¢¨á¨¬ëå ¬¥à®¬®àäëå äãªæ¨© ¨ ¤¨ää¥à¥æ¨-
 «®¢   S, ªà âëå á®®â¢¥âáâ¢¥® ¤¨¢¨§®à ¬ D�1

0 A�1B�1 ¨ D0AB. �¥à¥§ P ®¡®§ ç¨¬ æ¥«ë©
¤¨¢¨§®à ¯®àï¤ª  l00 á ®á¨â¥«¥¬ ¢ S n �0 ¨ â ª®©, çâ® ¥ áãé¥áâ¢ã¥â  ¡¥«¥¢ëå ¤¨ää¥à¥æ¨ «®¢
  S, ªà âëå ¤¨¢¨§®àã D0ABP ¨ ®â«¨çëå ®â â®¦¤¥áâ¢¥®£® ã«ï. �«ï ¯®áâà®¥¨ï à¥è¥-
¨ï ¥®¤®à®¤®© § ¤ ç¨ (16)  ©¤¥¬ á ç «  ç áâ®¥ à¥è¥¨¥ íâ®© § ¤ ç¨ ¢ ª« áá¥ äãªæ¨©,
ªà âëå ¤¨¢¨§®àã D�1

0 P�1. � ª ï § ¤ ç  ¡¥§ãá«®¢® à §à¥è¨¬  ¢ á¨«ã ¢ë¡®à  ¤¨¢¨§®à  P . �¥
ç áâë¬ à¥è¥¨¥¬ ï¢«ï¥âáï äãªæ¨ï ¢¨¤  [2]

X0(q)
2�i

Z
�0

g(�(t))
X+

0 (t)
A1(t; q); (19)

£¤¥ X0 | äãªæ¨ï ¢¨¤  (18) ¯à¨ f = 1, A1(t; q) | ¬¥à®¬®àäë©   «®£ ï¤à  �®è¨   S á
å à ªâ¥à¨áâ¨ç¥áª¨¬ ¤¨¢¨§®à®¬ �1, ª®â®àë© ¯®«ãç ¥âáï ¤¥«¥¨¥¬ ¤¨¢¨§®à  D0ABP   ¥ª®-
â®àë© æ¥«ë© ¤¨¢¨§®à. �ãªæ¨ï (19) ¡ã¤¥â à¥è¥¨¥¬ § ¤ ç¨ (16) ¢ â®¬ ¨ â®«ìª® â®¬ á«ãç ¥,
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¥á«¨ g ã¤®¢«¥â¢®àï¥â l00 ãá«®¢¨ï¬, ®¡¥á¯¥ç¨¢ îé¨¬ ªà â®áâì äãªæ¨¨ (19) ¤¨¢¨§®àã D�1. �â¨
ãá«®¢¨ï à ¢®á¨«ìë ãá«®¢¨ï¬ à §à¥è¨¬®áâ¨ § ¤ ç¨ (16) ¨ ¨¬¥îâ ¢¨¤Z

�0

g � �
 j
X0

= 0; j = 1; 2; : : : ; l00; (20)

£¤¥  j , j = 1; 2; : : : ; l00, | ¡ §¨á ¯à®áâà áâ¢   ¡¥«¥¢ëå ¤¨ää¥à¥æ¨ «®¢   S, ªà âëå ¤¨¢¨§®àã
D0AB.

�à¨ ¢ë¯®«¥¨¨ ãá«®¢¨ï (20) ®¡é¥¥ à¥è¥¨¥ § ¤ ç¨ (16) ¨¬¥¥â ¢¨¤

F0(q) = f(q) exp
�

1
2�i

Z
�0

lnG(�(t))!qq0 (t)�
hX

j=1

� Z qj

q0
!qq0 � 2�imj

Z q

q0
'j
��

+

+
X0(q)
2�i

Z
�0

g(�(t))
X+

0 (t)
A1(t; q); q 2 S: (21)

�â®¡ë íâ  äãªæ¨ï ®¯à¥¤¥«ï«  à¥è¥¨¥ § ¤ ç¨ (14), ¥®¡å®¤¨¬® ¨ ¤®áâ â®ç® ãá«®¢¨ï (17).
�¡®§ ç¨¬ ç¥à¥§ f1; f2; : : : ; fl0 ¡ §¨á ¯à®áâà áâ¢  ¬¥à®¬®àäëå äãªæ¨©   S, ªà âëå

¤¨¢¨§®àã D�1
0 A�1B�1. �®£¤  äãªæ¨ï F0 ¬®¦¥â ¡ëâì § ¯¨á   ¢ ¢¨¤¥

F0(q) = X0(q)
l0X
k=1

ckfk(q) +
X0(q)
2�i

Z
�0

g(�(t))
X+

0 (t)
A1(t; q); (22)

£¤¥ ck | ¯à®¨§¢®«ìë¥ ª®¬¯«¥ªáë¥ ç¨á« .
�ãáâì s ¥áâì ä¨ªá¨à®¢  ï â®çª  ¢ S n E0 â ª ï, çâ® z(s) 6= 1 ¨ äãªæ¨¨ X0(q), fk(q),

A1(t; q) £®«®¬®àäë ¯® q ¢ â®çª å s ¨ jS(s). �á¯®«ì§ã¥¬ àï¤ë �¥©«®à 

X0(q)fk(q) =
1X
i=0

aik(z(q)� z(s))i; X0(jS(q))fk(jS(q)) =
1X
i=0

bik(z(q) � z(s))i:

� «®£¨ç® ¢ ®ªà¥áâ®áâ¨ â®çª¨ q = s ¨¬¥¥¬

X0(q)A1(t; q)
2�iX+

0 (t)
=

1X
i=0

i(t)(z(q) � z(s))i;
X0(jS(q))A1(t; jS(q))

2�iX+
0 (t)

=
1X
i=0

�i(t)(z(q) � z(s))i:

� á¨«ã íâ¨å à §«®¦¥¨© à ¢¥áâ¢® (17) à ¢®á¨«ì® á¨áâ¥¬¥ «¨¥©ëå  «£¥¡à ¨ç¥áª¨å ãà ¢-
¥¨©

l0X
k=1

(aik � bik)ck = �

Z
�0

g(�(t))(i(t)� �i(t)); i = 0; 1; 2; : : : (23)

�®« £ ï U = aik � bik, i = 0; 1; 2; : : : , k = 1; 2; : : : ; l0, �i = �(i � �i) � ��1, � = (�0; �1; : : : )t,
c = (c1; c2; : : : ; cl0)

t, ¯¥à¥¯¨è¥¬ á¨áâ¥¬ã (23) ¢ ¢¨¤¥

Uc =
Z
�

g�: (24)

�¡®§ ç¨¬ ç¥à¥§ r à £ ¬ âà¨æë U . �ãáâì V |¥¢ëà®¦¤¥ ï ª¢ ¤à â ï ¬ âà¨æ  ¯®àï¤ª 
r, á®áâ ¢«¥ ï ¨§ í«¥¬¥â®¢ ¬ âà¨æë U , áâ®ïé¨å   ¯¥à¥á¥ç¥¨¨ áâà®ª á ®¬¥à ¬¨ i1; i2; : : : ; ir
(i1 < i2 < � � � < ir) ¨ áâ®«¡æ®¢ á ®¬¥à ¬¨ k1; k2; : : : ; kr (k1 < k2 < � � � < kr), Vi | ª¢ ¤à â ï
¬ âà¨æ  ¯®àï¤ª  r + 1, á®áâ®ïé ï ¨§ í«¥¬¥â®¢ à áè¨à¥®© ¬ âà¨æë (U;

R
�

g�), áâ®ïé¨å  

¯¥à¥á¥ç¥¨¨ áâà®ª á ®¬¥à ¬¨ i1; i2; : : : ; ir; i ¨ áâ®«¡æ®¢ á ®¬¥à ¬¨ k1; k2; : : : ; kr; l0 + 1. �®£¤ 
detVi =

R
�

g�i, £¤¥

�i =
rX

n=1

Vi;in�in + Vi;i�i;
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Vi;j |  «£¥¡à ¨ç¥áª®¥ ¤®¯®«¥¨¥ í«¥¬¥â 
R
�

g�j ¬ âà¨æë Vi, Vi;i = det V . �á«®¢¨ï à §à¥è¨¬®-

áâ¨ á¨áâ¥¬ë (24) ¨¬¥îâ ¢¨¤

Z
�

g�i = 0; i 2 Z; i � 0; i 6= i1; i2; : : : ; ir: (25)

�à¨ ¢ë¯®«¥¨¨ ãá«®¢¨© (25) ç¨á«  ck1 ; ck2 ; : : : ; ckr ¢ëà ¦ îâáï «¨¥©® ç¥à¥§
R
�

g�i, i =

i1; i2; : : : ; ir, â. ¥. ï¢«ïîâáï ®£à ¨ç¥ë¬¨ «¨¥©ë¬¨äãªæ¨® « ¬¨ ¢ ¯à®áâà áâ¢¥H�;�(�; T ),
  ®áâ «ìë¥ ç¨á«  ck ®áâ îâáï ¯à®¨§¢®«ìë¬¨.

�á«®¢¨ï (20) ¯¥à¥¯¨è¥¬ ¢ ¢¨¤¥

Z
�

g
 j � �

�1

X0 � ��1
= 0; j = 1; 2; : : : ; l00: (26)

�á«¨ äãªæ¨ï g ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ (25) ¨ (26), â® äãªæ¨ï F0 ¨§ á®®â®è¥¨ï (22) ®¯à¥-
¤¥«ï¥â à¥è¥¨¥ F § ¤ ç¨ (14) ¯® ä®à¬ã«¥

F (q) =

(
F0(��1(q)); q 2 E;

F0(p); z(p) = z(q); q 2 R n E; p 2 S n E0:
(27)

�®«ãç¥ë¥ à¥§ã«ìâ âë ä®à¬ã«¨àãîâáï ª ª

�¥®à¥¬  4. �ãáâì h � 0. �®£¤  ¤«ï à §à¥è¨¬®áâ¨ § ¤ ç¨ �¨¬   (14) ¥®¡å®¤¨¬ë ¨ ¤®-

áâ â®çë ãá«®¢¨ï (25) ¨ (26). �à¨ ¨å ¢ë¯®«¥¨¨ à¥è¥¨¥ § ¤ ç¨ ®¯à¥¤¥«ï¥âáï à ¢¥áâ¢ ¬¨

(22) ¨ (27), ¯à¨ç¥¬ ¢ à ¢¥áâ¢¥ (22) r ¨§ ç¨á¥« ck ï¢«ïîâáï «¨¥©ë¬¨ ®£à ¨ç¥ë¬¨ äãª-

æ¨® « ¬¨ ®â g 2 H�;�(�; T ),   ®áâ «ìë¥ ¯à®¨§¢®«ìë. �¤®à®¤ ï (g = 0) § ¤ ç  �¨¬   (14)
¨¬¥¥â l0 � r «¨¥©® ¥§ ¢¨á¨¬ëå à¥è¥¨©.

4. � áá¬®âà¨¬ â¥¯¥àì á«ãç ©, ª®£¤  h = �1, â. ¥. E á®áâ®¨â ¨§ ¤¢ãå ª®¬¯®¥â O1 ¨ O2 =
jR(O1), £®¬¥®¬®àäëå ®âªàëâ®¬ã ªàã£ã, S ¥áâì ¤¨§êîªâ®¥ ®¡ê¥¤¨¥¨¥ ¤¢ãå íª§¥¬¯«ïà®¢
§ ¬ªãâ®© ª®¬¯«¥ªá®© ¯«®áª®áâ¨ C . �®«®¦¨¬ �k = � \ Ok, �0k = z(�k), k = 1; 2. �®£¤ 
§ ¤ ç  (16) à á¯ ¤ ¥âáï   ¤¢¥ § ¤ ç¨ �¨¬     C á ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨   ª®âãà å �0k.
�â®¡à ¦¥¨¥ z : Ok ! C ®¤®«¨áâ® ¨ ª®ä®à¬®. �¡à â®¥ ª ¥¬ã ®â®¡à ¦¥¨¥ ®¡®§ ç¨¬
ç¥à¥§ �k. �à ¥¢ë¥ ãá«®¢¨ï á®®â¢¥âáâ¢ãîé¨å § ¤ ç ¡ã¤ãâ ¨¬¥âì ¢¨¤

F+
0k(t) = G(�k(t))F

�
0k(t) + g(�k(t)); t 2 �0k; k = 1; 2: (28k)

�¥è¥¨¥ § ¤ ç¨ (28k) ¨é¥âáï ¢ ª« áá¥ ªãá®ç®-¬¥à®¬®àäëå äãªæ¨©, ªà âëå ¤¨¢¨§®àã
1=D0k, £¤¥

ordz(q)D0k =

8>><
>>:
ordqD; q 2 Ok;

min(ordqD; ordjR(q)D); q 2 R nE; jR(q) 6= q;

[ 1
2
ordqD]; q 2 R nE; jR(q) = q:

�  �0k à¥è¥¨¥ § ¤ ç¨ (15k) ¤®«¦® ¯à¨ ¤«¥¦ âì ª« ááã H�;�(�0k; T0k), £¤¥ T0k = z(T \ Ok),
k = 1; 2. �à¥¤¯®«®¦¨¬ ¤«ï ®¯à¥¤¥«¥®áâ¨, çâ® T \ O1 = ft1; : : : ; tmg, T \ O2 = ftm+1; : : : ; trg.
�â®¡ë äãªæ¨¨ F01 ¨ F02 ®¯à¥¤¥«ï«¨ à¥è¥¨¥ § ¤ ç¨ (14), ®¨ ¤®«¦ë ã¤®¢«¥â¢®àïâì ãá«®¢¨î

F01(z) = F02(z); z 2 C n z(E): (29)
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�®«®¦¨¬

Xk(z) = exp
�

1
2�i

Z
�0k

lnG(�k(�))d�
� � z

�
;

�ki = ordz(ti)Xk (i = 1; : : : ;m ¯à¨ k = 1 ¨ i = m+ 1; : : : ; r ¯à¨ k = 2);

Y1 =
mY
i=1

(z � z(ti))
[�1i��(ti)]; Y2 =

rY
i=m+1

(z � z(ti))
[�2i��(ti)];

X0k = Xk=Yk; k = 1; 2:

�ãªæ¨ï X0k ã¤®¢«¥â¢®àï¥â ®¤®à®¤®¬ã ªà ¥¢®¬ã ãá«®¢¨î (28k),   ¥¥ ã«¨ ¨ ¡¥áª®¥ç®áâ¨ ¢
C ®¡à §ãîâ ª¢ §¨¤¨¢¨§®à

mY
i=1

(z(ti))
�1i�[�1i��(ti)] ¯à¨ k = 1 ¨

rY
i=m+1

(z(ti))
�2i�[�2i��(ti)] ¯à¨ k = 2:

�¡é¥¥ à¥è¥¨¥ ®¤®à®¤®© § ¤ ç¨ (28k) ¨¬¥¥â ¢¨¤ X0kPk, £¤¥ Pk | ¯à®¨§¢®«ìë© ¬®£®ç«¥
áâ¥¯¥¨ ¥ ¢ëè¥, ç¥¬ �(k) = � ord1 Yk (¬®£®ç«¥ ®âà¨æ â¥«ì®© áâ¥¯¥¨ áç¨â ¥¬ à ¢ë¬ ã-
«î).

�¥è¥¨¥ ¥®¤®à®¤®© § ¤ ç¨ (28k) ¯à¨ �(k) � �1 áãé¥áâ¢ã¥â ¯à¨ «î¡®© äãªæ¨¨ g 2
H�;�(�; T ) ¨ ¬®¦¥â ¡ëâì § ¯¨á ® ¢ ¢¨¤¥

F0k(z) =
X0k(z)
2�i

Z
�0k

g(�k(�))d�
X+

0k(�)(� � z)
+X0k(z)Pk(z); k = 1; 2: (30)

�à¨ �(k) < �1 ¤«ï à §à¥è¨¬®áâ¨ § ¤ ç¨ (28k) ¥®¡å®¤¨¬® ¨ ¤®áâ â®ç®, çâ®¡ë äãªæ¨ï g
ã¤®¢«¥â¢®àï«  ãá«®¢¨ï¬Z

�0k

� ig(�k(�))d�
X+

0k(�)
= 0; i = 0; 1; : : : ;��(k) � 2: (31)

�à¨ ¨å ¢ë¯®«¥¨¨ § ¤ ç  (28k) ¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥, ®¯à¥¤¥«ï¥¬®¥ ä®à¬ã«®© (30).
�â®¡ë äãªæ¨¨ (30) ®¯à¥¤¥«ï«¨ à¥è¥¨¥ § ¤ ç¨ (14), ®¨ ¤®«¦ë ã¤®¢«¥â¢®àïâì á®®â®è¥-

¨î (29). �«ï ¢ë¯®«¥¨ï íâ¨å ãá«®¢¨© à §«®¦¨¬ äãªæ¨î F0k ¢ àï¤ �¥©«®à  ¢ ®ªà¥áâ®áâ¨
¥ª®â®à®© â®çª¨ a 2 C n z(E) £®«®¬®àä®áâ¨ X0k.

� ¯¨è¥¬ àï¤ �¥©«®à 

X0k(z)
2�iX+

0k(�)(� � z)
=

1X
j=0

ckj(�)(z � a)j

¨ ¯®«®¦¨¬

Pk(z) =
�(k)X
n=0

aknz
n

(¥á«¨ ¢¥àå¨© ¨¤¥ªá áã¬¬¨à®¢ ¨ï ¬¥ìè¥ ¨¦¥£®, â® áã¬¬  áç¨â ¥âáï ¯ãáâ®©). � §« £ ï
äãªæ¨¨ X0k(z)zn ¢ àï¤ë �¥©«®à , ¯®«ãç¨¬

X0k(z)z
n =

1X
j=0

akjn(z � a)j :

�à ¢¨¢ ï ª®íää¨æ¨¥âë â¥©«®à®¢áª¨å à §«®¦¥¨© äãªæ¨© F01 ¨ F02, ¯®«ãç¨¬ á®®â®è¥¨ï,
íª¢¨¢ «¥âë¥ à ¢¥áâ¢ã (29),

�(1)X
n=0

a1jna1n �
�(2)X
n=0

a2jna2n = �

Z
�01

g(�1(�))c1j(�)d� +
Z
�02

g(�2(�))c2j(�)d�; j = 0; 1; 2; : : : (32)

29



�®«®¦¨¬

A =

0
BBB@
a100 a101 � � � a10�(1) �a200 �a201 � � � �a20�(2)
a110 a111 � � � a11�(1) �a210 �a211 � � � �a21�(2)
a120 a121 � � � a12�(1) �a220 �a221 � � � �a22�(2)
...

...
. . .

...
...

...
. . .

...

1
CCCA

(¥á«¨ �(k) < 0, â® áâ®«¡æë, á®¤¥à¦ é¨¥ akij , ¢ ¬ âà¨æ¥ A ®âáãâáâ¢ãîâ),

�j(t) =

(
�c1j(z(t))dz(t); t 2 �1;

c2j(z(t))dz(t); t 2 �2;

�(t) = (�1(t); �2(t); : : : )t;

a = (a10; a11; : : : ; a1 �(1) ; a20; a21; : : : ; a2 �(2))
t:

�®£¤  á¨áâ¥¬  (32) § ¯¨è¥âáï ¢ ¢¨¤¥

Aa =
Z
�

g�: (33)

�¡®§ ç¨¬ ç¥à¥§ r à £ ¬ âà¨æë A. �ãáâì B | ¥¢ëà®¦¤¥ ï ª¢ ¤à â ï ¬ âà¨æ  ¯®àï¤ª 
r, á®áâ ¢«¥ ï ¨§ í«¥¬¥â®¢ ¬ âà¨æë A, áâ®ïé¨å   ¯¥à¥á¥ç¥¨¨ áâà®ª á ®¬¥à ¬¨ j1; j2; : : : ; jr
(j1 < j2 < � � � < jr) ¨ áâ®«¡æ®¢ á ®¬¥à ¬¨ k1; k2; : : : ; kr (k1 < k2 < � � � < kr), Bj | ª¢ ¤à â ï
¬ âà¨æ  ¯®àï¤ª  r + 1, á®áâ®ïé ï ¨§ í«¥¬¥â®¢ à áè¨à¥®© ¬ âà¨æë (A;

R
�

g�), áâ®ïé¨å  

¯¥à¥á¥ç¥¨¨ áâà®ª á ®¬¥à ¬¨ j1; j2; : : : ; jr; j ¨ áâ®«¡æ®¢ á ®¬¥à ¬¨ k1; k2; : : : ; kr; �
(1)
+ + �

(2)
+ + 3,

£¤¥ �(k)+ := maxf�1; �(k)g. �®£¤ 

detBj =
Z
�
g�j ; £¤¥ �j =

rX
n=1

Bj;jn�jn +Bj;j�j ;

Bj;k |  «£¥¡à ¨ç¥áª®¥ ¤®¯®«¥¨¥ í«¥¬¥â 
R
�

g�k ¬ âà¨æë Bj ; ®ç¥¢¨¤®, Bj;j = detB 6= 0. �á«¨

j ¯à¨¨¬ ¥â ®¤® ¨§ § ç¥¨© j1; j2; : : : ; jr, â® �j = 0. �á«®¢¨ï à §à¥è¨¬®áâ¨ á¨áâ¥¬ë (32) (¨«¨
(33)) ¨¬¥îâ ¢¨¤ Z

�

g�j = 0; j 2 Z; j � 0; j 6= j1; j2; : : : ; jr: (34)

�á«®¢¨ï (31) ¯¥à¥¯¨è¥¬ ¢ ¢¨¤¥Z
�k

(z(t))ig(t)dz(t)
X+

0k(z(t))
= 0; i = 0; 1; : : : ;��(k) � 2; k = 1; 2: (35)

�®¢®ªã¯®áâì ãá«®¢¨© (34) ¨ (35) ¥®¡å®¤¨¬  ¨ ¤®áâ â®ç  ¤«ï à §à¥è¨¬®áâ¨ § ¤ ç¨ (14).
�à¨ ¨å ¢ë¯®«¥¨¨ ®¡é¥¥ à¥è¥¨¥ § ¤ ç¨ (14) ®¯à¥¤¥«ï¥âáï à ¢¥áâ¢®¬

F (q) =

(
F01(z(q)) = F02(z(q)); q 2 R nE;

F0k(z(q)); q 2 Ok; k = 1; 2;
(36)

£¤¥ F0k ®¯à¥¤¥«¥  ä®à¬ã«®© (30).
� ª¨¬ ®¡à §®¬, ¤®ª §  

�¥®à¥¬  5. �ãáâì h = �1. �®£¤  ¤«ï à §à¥è¨¬®áâ¨ § ¤ ç¨ �¨¬   (14) ¥®¡å®¤¨¬ë ¨

¤®áâ â®çë ãá«®¢¨ï (34) ¨ (35). �à¨ ¨å ¢ë¯®«¥¨¨ ®¡é¥¥ à¥è¥¨¥ § ¤ ç¨ (14) ®¯à¥¤¥«ï¥âáï
ä®à¬ã« ¬¨ (30) ¨ (36), £¤¥ ª®íää¨æ¨¥âë akn ¬®£®ç«¥®¢ Pk ã¤®¢«¥â¢®àïîâ á¨áâ¥¬¥ «¨¥©-

ëå  «£¥¡à ¨ç¥áª¨å ãà ¢¥¨© (32). �¨á«® «¨¥©® ¥§ ¢¨á¨¬ëå à¥è¥¨© ®¤®à®¤®© § ¤ ç¨

�¨¬   (14) à ¢® �(1)+ + �(2)+ � r + 2.
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