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1. �¢¥¤¥¨¥. �ãáâì Q| á¢ï§®¥ ¬®¦¥áâ¢® ¢ C , H(Q) | ¯p®áâp áâ¢®   «¨â¨ç¥áª¨å p®áâ-
ª®¢   Q á ¨¤ãªâ¨¢®© â®¯®«®£¨¥© [1], a(z) | æ¥« ï äãªæ¨ï íªc¯®¥æ¨ «ì®£® â¨¯  á á®¯pï-
¦¥®© ¤¨ £p ¬¬®© B ¨  áá®æ¨¨p®¢ ®© ¯® �®p¥«î äãªæ¨¥© A(t). �p¥¤¬¥â®¬ ¬®£¨å ¨áá«¥-
¤®¢ ¨© ï¢«ï«áï ¢®¯p®á ®¡ í¯¨¬®pä¨§¬¥ ®¯¥p â®p  á¢¥pâª¨

(Lay)(z) =
1
2�i

Z
�

y(t)A(t� z)dt;

ª®â®pë©, ª ª ¨§¢¥áâ® (á¬.,  ¯p., [2]), ¯p¨  ¤«¥¦ é¥¬ ¢ë¡®p¥ ª®âãp  � ¤¥©áâ¢ã¥â ¥¯p¥pë¢-
® ¨§ H(Q+B) ¢ H(Q) (ª ª ®¡ëç®, Q+B := fz1+ z2 : z1 2 Q; z2 2 Bg). H ¨¡®«¥¥ ¯®«® ¨§ãç¥
¢ p ¡®â å �.�. �¥«ìä®¤ , H.Muggly, �.�.�®p®¡¥©¨ª , �.�. �¯¨ä ®¢ , �.�. � ¬¥áª®£® ¨
¤pã£¨å  ¢â®p®¢ á«ãç ©, ª®£¤  Q| ®¡« áâì ¨«¨ ª®¬¯ ªâ ¢ C . �®p §¤® ¬¥ìè¥ ¨áá«¥¤®¢  ¢®¯p®á
®¡ í¯¨¬®pä®áâ¨ ®¯¥p â®p  La : H(Q+ B) ! H(Q) ¤«ï á¢ï§ëå ¬®¦¥áâ¢, ¥ ï¢«ïîé¨åáï ¨
®¡« áâï¬¨, ¨ ª®¬¯ ªâ ¬¨ ¢ C . �á«®¢¨ï í¯¨¬®pä®áâ¨ La (®â¤¥«ì® ¥®¡å®¤¨¬ë¥ ¨ ¤®áâ â®ç-
ë¥,   ¢ pï¤¥ á«ãç ¥¢ ¨ ªp¨â¥p¨¨) ¤«ï ¥ª®â®pëå â¨¯®¢ â ª¨å ¬®¦¥áâ¢ Q ¯®«ãç¥ë ¢ [2]{[7].
�á¥ á¢ï§ë¥ ¬®¦¥áâ¢  Q, p áá¬®âp¥ë¥ ¢ íâ¨å p ¡®â å, ®¡« ¤ îâ á¢®©áâ¢®¬ ¡ §¨á®© ®¤®-
á¢ï§®áâ¨, â. ¥. ¨¬¥îâ ¡ §¨á ®¤®á¢ï§ëå ®ªp¥áâ®áâ¥©. �®-¢¨¤¨¬®¬ã, �.�. � ¬¥áª¨© ¢¯¥p¢ë¥
§ ¬¥â¨«, çâ® ®¤®á¢ï§®áâì ¬®¦¥áâ¢  ¥é¥ ¥ £ p â¨pã¥â ¥£® ¡ §¨á®© ®¤®á¢ï§®áâ¨. � á¢ï§¨ á
íâ¨¬ ¢®§¨ª ¯®áâ ¢«¥ë© �.�.�®p®¡¥©¨ª®¬ ¢®¯p®á ® å p ªâ¥p¨§ æ¨¨ ¡ §¨á® ®¤®á¢ï§ëå
¬®¦¥áâ¢. � [8] ¤ ® \®¯¥p â®p®¥" ®¯¨á ¨¥ á¢®©áâ¢  ¡ §¨á®© ®¤®á¢ï§®áâ¨. � ç áâ®áâ¨,
á®£« á® [8] ¡ §¨á ï ®¤®á¢ï§®áâì Q p ¢®á¨«ì  ¢ë¯®«¥¨î «î¡®£® ¨§ ¤¢ãå íª¢¨¢ «¥â-
ëå ãá«®¢¨©: 1) áãé¥áâ¢ã¥â ®¯¥p â®p á¢¥pâª¨ La á ®â«¨ç®© ®â ¯®áâ®ï®© å p ªâ¥p¨áâ¨ç¥áª®©
äãªæ¨¥© a(z) | æ¥«®© äãªæ¨¥© ¬¨¨¬ «ì®£® â¨¯  ¯p¨ ¯®pï¤ª¥ 1, ª®â®pë© ®â®¡p ¦ ¥â H(Q)
  H(Q); 2) ®¯¥p â®p ¤¨ää¥p¥æ¨p®¢ ¨ï y0 ®â®¡p ¦ ¥â H(Q)   H(Q).

� ¤ ®© p ¡®â¥, ¢ á¢ï§¨ á ¯®áâ ¢«¥ë¬ ¢ [8] ¢®¯p®á®¬,  å®¤ïâáï ªp¨â¥p¨¨ ¡ §¨á®© ®¤®-
á¢ï§®áâ¨ ¨®£®, \£¥®¬¥âp¨ç¥áª®£®" å p ªâ¥p . � ª®æ¥ p ¡®âë ¤ îâáï ¥ª®â®pë¥ ¯p¨«®¦¥¨ï
íâ¨å ªp¨â¥p¨¥¢ ª ¢®¯p®áã ®¡ í¯¨¬®pä®áâ¨ ®¯¥p â®p  á¢¥pâª¨ La. �¥§ã«ìâ âë ¯¯. 2, 3 ¯p¨ ¤-
«¥¦ â �.�.�p ©ä¥«î, ¯. 4 | �.�.� «ìæ¥¢ã.

2. �p¨â¥p¨¨ ¡ §¨á®© ®¤®á¢ï§®áâ¨. H ¤¥«¨¬ p áè¨p¥ãî ª®¬¯«¥ªáãî ¯«®áª®áâì C

¬¥âp¨ª®© � á ¯®¬®éìî áâ¥p¥®£p ä¨ç¥áª®© ¯p®¥ªæ¨¨. � áá¬ âp¨¢ ¥¬ë¥ ¢ íâ®¬ ¯ãªâ¥ ¬®¦¥áâ¢ 
ï¢«ïîâáï ¯®¤¬®¦¥áâ¢ ¬¨ C . � ¬¥â¨¬, çâ® ¢ ¤ ®¬ á«ãç ¥ ª®¬¯ ªâ®áâì ¬®¦¥áâ¢  p ¢®-
á¨«ì  ¥£® § ¬ªãâ®áâ¨. �«ï Q � C ¯p¨¬¥ï¥¬ á«¥¤ãîé¨¥ ®¡®§ ç¥¨ï: 2Q | ¬®¦¥áâ¢® ¢á¥å
¯®¤¬®¦¥áâ¢ Q, {Q = C nQ, ClQ | § ¬ëª ¨¥ Q ¢ C , FrQ = ClQ

T
Cl({Q). �«ï «î¡ëå z 2 C ,

" > 0 ¨ ¥¯ãáâëå ¬®¦¥áâ¢ K;S � C

U"(z) = fw 2 C : �(z; w) < "g; �(K;S) = inff�(�; w) : � 2 S; w 2 Kg;

�(z;K) = �(fzg;K); �(K;S) = supf�(w;S) : w 2 Kg:

� ¡®â  ¢ë¯®«¥  ¯p¨ ä¨ á®¢®© ¯®¤¤¥p¦ª¥ �®áá¨©áª®£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨©
(ª®¤ ¯p®¥ªâ  96-01-01041).
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�«¥¤ãï ([9], x 29), ®¯p¥¤¥«¨¬ ¢¥på¨© ¨ ¨¦¨© ¯p¥¤¥«ë ¯®á«¥¤®¢ â¥«ì®áâ¨ ¥¯ãáâëå ¬®¦¥áâ¢
(Qn)1n=1 â ª¨¬ ®¡p §®¬:

Ls
n!1

Qn = fz 2 C : lim inf
n!1

�(z;Qn) = 0g;

Li
n!1

Qn = fz 2 C : lim
n!1

�(z;Qn) = 0g:

�á«¨ �(z) | ®â®¡p ¦¥¨¥ ¬®¦¥áâ¢  Q ¢ 2C n f?g, z | â®çª  á£ãé¥¨ï Q, â® ¯®« £ ¥¬

Ls
w!z
w2Q

�(w) = f� 2 C : lim inf
w!z
w2Q

�(�; �(w)) = 0g;

Li
w!z
w2Q

�(w) = f� 2 C : lim
w!z
w2Q

�(�; �(w)) = 0g:

�ãáâì X, Y | â®¯®«®£¨ç¥áª¨¥ ¯p®áâp áâ¢ . �â®¡p ¦¥¨¥ F : Y ! 2X  §ë¢ ¥âáï ¯®-
«ã¥¯p¥pë¢ë¬ á¢¥påã, ¥á«¨ ¤«ï ª ¦¤®£® ®âªpëâ®£® ¬®¦¥áâ¢  A � X ¬®¦¥áâ¢® F�1(2A)
®âªpëâ® ¢ ¯p®áâp áâ¢¥ Y ([9], x 18).

�¢ï§®¥ ¬®¦¥áâ¢® Q  §ë¢ ¥âáï ®¤®á¢ï§ë¬, ¥á«¨ ¬®¦¥áâ¢® {Q á¢ï§®. �¢ï§®¥ ¬®-
¦¥áâ¢® Q  §ë¢ ¥âáï ¡ §¨á® ®¤®á¢ï§ë¬, ¥á«¨ ¤«ï «î¡®© ®¡« áâ¨ G � Q áãé¥áâ¢ã¥â ®¤®-
á¢ï§ ï ®¡« áâì G1 : Q � G1 � G. �«¥¤ãîé¨¥ âp¨ ®¯p¥¤¥«¥¨ï ¢§ïâë ¨§ ([10], cc. 176, 196).
�áïª¨© á¢ï§ë© ª®¬¯ ªâ  §ë¢ ¥âáï ª®â¨ãã¬®¬. �®¦¥áâ¢® Q  §ë¢ ¥âáï ¯®«ãª®â¨ãã¬-
®¬, ¥á«¨ ¤«ï «î¡ëå z1, z2 ¨§ Q áãé¥áâ¢ã¥â ª®â¨ãã¬ K : z1; z2 2 K � Q. �®«ãª®â¨ãã¬ |
á¢ï§®¥ ¬®¦¥áâ¢®. �ãáâì Q| ¯p®¨§¢®«ì®¥ ¬®¦¥áâ¢®, z 2 Q. �¡ê¥¤¨¥¨¥ ¢á¥å ª®â¨ãã¬®¢
K : z 2 K � Q  §ë¢ ¥âáï ª®áâ¨âã â®© â®çª¨ z (¢® ¬®¦¥áâ¢¥ Q).

�¢¥¤¥¬ ¥é¥ âp¨ ®¯p¥¤¥«¥¨ï. �p®áâë¬ ª®¬¯ ªâ®¬ ¡ã¤¥¬  §ë¢ âì ª®¥ç®¥ ¬®¦¥áâ¢® ¨«¨
áç¥âë© ª®¬¯ ªâ, ¨¬¥îé¨© ¥¤¨áâ¢¥ãî ¯p¥¤¥«ìãî â®çªã. �®¦¥áâ¢® Q  §®¢¥¬ ª¢ §¨ª®-
â¨ãã¬®¬, ¥á«¨ ¤«ï «î¡®£® ¯p®áâ®£® ª®¬¯ ªâ  K � Q áãé¥áâ¢ã¥â ª®â¨ãã¬ K1 : K � K1 � Q.
�®¦¥áâ¢® Q  §®¢¥¬ ¯®çâ¨ ª®â¨ãã¬®¬, ¥á«¨ ¤«ï «î¡®£® ª®¬¯ ªâ  K � Q áãé¥áâ¢ã¥â ª®-
â¨ãã¬ K1 : K � K1 � Q.

�â¬¥â¨¬ ®ç¥¢¨¤ë¥ ¨¬¯«¨ª æ¨¨:

Q | ª®â¨ãã¬ ) Q | ¯®çâ¨ ª®â¨ãã¬ )

) Q | ª¢ §¨ª®â¨ãã¬) Q | ¯®«ãª®â¨ãã¬.

H¨¦¥ ¡ã¤¥â ¤®ª § ®, çâ® ¤«ï ®¤®á¢ï§®£® ¬®¦¥áâ¢  ¯®ïâ¨ï ¯®çâ¨ ª®â¨ã «ì®áâ¨ ¨
ª¢ §¨ª®â¨ã «ì®áâ¨ íª¢¨¢ «¥âë. �p¨¬¥p®¬ ¯®çâ¨ ª®â¨ãã¬ , ¥ ï¢«ïîé¥£®áï ª®â¨ã-
ã¬®¬, á«ã¦¨â ®âªpëâë© ªpã£ ¢ C . �®ª ¦¥¬, çâ® ¨§ ¯®«ãª®â¨ã «ì®áâ¨ ¬®¦¥áâ¢  ¥ á«¥¤ã¥â,
¢®®¡é¥ £®¢®pï, ¥£® ª¢ §¨ª®â¨ã «ì®áâì. �ãáâì Qn | ¤¢ã§¢¥ ï «®¬  ï á ¢¥pè¨ ¬¨ ¢ â®ç-
ª å z2 = 0, wn = 1+ i

2n
, zn = 1

n
+ i

n(2n+1)
, n = 3; 4; : : : � ä¨ªá¨pã¥¬ ª ªãî-«¨¡® â®çªã �n, «¥¦ éãî

¢ãâp¨ ®áâp®£® ã£«  z2wnzn   ¯pï¬®© Re z = 1
2
. �®£¤  Q =

S
1

n=3Qn ¨ {Q | ¯®«ãª®â¨ãã¬ë,
¥ ï¢«ïîé¨¥áï ª¢ §¨ª®â¨ãã¬ ¬¨: ¢ë¡p ¢ ¢ ª ç¥áâ¢¥ ¯p®áâ®£® ª®¬¯ ªâ  ¢ Q ({Q) ¬®¦¥áâ¢®
K = fzng

1

n=2 (á®®â¢¥âáâ¢¥® f 1
2
g
S
f�ng

1

n=3), ¢¨¤¨¬ çâ® ¢ Q ({Q) ¥ áãé¥áâ¢ã¥â ª®â¨ãã¬ ,
á®¤¥p¦ é¥£® K.

�áá«¥¤ãï ¢®¯p®á ® ¡ §¨á®© ®¤®á¢ï§®áâ¨ ¯p®¨§¢®«ì®£® ¬®¦¥áâ¢ , ¨áª«îç ¥¬ ¨§ p á-
á¬®âp¥¨ï ®ç¥¢¨¤ë¥ á«ãç ¨ Q = C , ?, fz0g, {fz0g, ¢ ª®â®pëå ¬®¦¥áâ¢® Q ¡ §¨á® ®¤®á¢ï§®
¨ ¯®çâ¨ ª®â¨ã «ì®. �ç¨â ¥¬ ¤ «¥¥, çâ® ª ¦¤®¥ ¨§ ¬®¦¥áâ¢ Q ¨ {Q á®¤¥p¦¨â ¥ ¬¥¥¥
¤¢ãå â®ç¥ª. � á«¥¤ãîé¨å ¨¦¥ â¥®p¥¬ å 1, 2 á¨¬¢®«®¬ '(z1; z2) ®¡®§ ç ¥âáï ¬®¦¥áâ¢® ¢á¥å
ª®â¨ãã¬®¢ K â ª¨å, çâ® z1; z2 2 K � {Q.

�¥®à¥¬  1. �ãáâì Q | á¢ï§®¥ ¬®¦¥áâ¢®, z0 | ¯p®¨§¢®«ì ï, ® ä¨ªá¨p®¢  ï â®çª 

¨§ {Q. �«¥¤ãîé¨¥ ãâ¢¥p¦¤¥¨ï p ¢®á¨«ìë:

(1) Q | ¡ §¨á® ®¤®á¢ï§®¥ ¬®¦¥áâ¢®;
(2) {Q | ª¢ §¨ª®â¨ãã¬;
(3) {Q | ¯®çâ¨ ª®â¨ãã¬;
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(4) áãé¥áâ¢ã¥â ®â®¡p ¦¥¨¥ K : {Q! 2C â ª®¥, çâ® 8z 2 {Q

K(z) 2 '(z0; z); Ls
w!z
w2{Q

K(w) � {Q;

(5) 9K : {Q! 2C : 8z 2 {Q K(z) 2 '(z0; z),

lim
w!z
w2{Q

�(K(w);K(z)) = 0;

(6) áãé¥áâ¢ã¥â ¯®«ã¥¯p¥pë¢®¥ á¢¥påã ®â®¡p ¦¥¨¥ K : {Q! 2C : 8z 2 {Q K(z) 2 '(z0; z).

�®ª § â¥«ìáâ¢®. (3) ) (2) ¥ âp¥¡ã¥â ¤®ª § â¥«ìáâ¢ .
(1)) (3). � áá¬®âp¨¬ ¯p®¨§¢®«ìë© ª®¬¯ ªâ K, á®¤¥p¦ é¨©áï ¢ {Q. �®£¤  {K | ®âªpëâ®¥

¬®¦¥áâ¢®, á®¤¥p¦ é¥¥ Q. �p¥¤áâ ¢¨¬ {K ¢ ¢¨¤¥ ®¡ê¥¤¨¥¨ï ¥£® ª®¬¯®¥â:

{K =
[
j2J

Uj ;

Uj | ®¡« áâì 8j 2 J ([10], á. 235). � ª ª ª ¬®¦¥áâ¢® Q á¢ï§®, â® 9j0 2 J : Q � Uj0 ([10], á. 148).
� á¨«ã ¡ §¨á®© ®¤®á¢ï§®áâ¨ Q,  ©¤¥âáï ®¤®á¢ï§ ï ®¡« áâì U â ª ï, çâ® Q � U � Uj0.
�¬¥¥¬

{Q � {U � {Uj0 � {
[
j2J

Uj = K;

¯p¨ç¥¬ {U | ª®â¨ãã¬. �«¥¤®¢ â¥«ì®, {Q | ¯®çâ¨ ª®â¨ãã¬.
(3) ) (1). � áá¬®âp¨¬ ¯p®¨§¢®«ìãî ®¡« áâì G(� Q). �®£¤  {G(� {Q) | ª®¬¯ ªâ. �ãé¥-

áâ¢ã¥â ª®â¨ãã¬ K : {G � K � {Q. �®¦¥áâ¢® G1 = {K ®âªpëâ®, ¯p¨ç¥¬ G � G1 � Q.
�ãáâì

G1 =
[
j2J

Uj ;

Uj (j 2 J) | ¢á¥ ª®¬¯®¥âë ¬®¦¥áâ¢  G1. H ©¤¥âáï j0 2 J : Q � Uj0 � G. �®£« á® â¥®p¥¬¥ 5
([10], c. 149) ®¡« áâì Uj0 ®¤®á¢ï§ . � ª¨¬ ®¡p §®¬, ¬®¦¥áâ¢® Q ¡ §¨á® ®¤®á¢ï§®.

(2) ) (6). �p¨¬¥¬ á«¥¤ãîé¨¥ ®¡®§ ç¥¨ï. �«ï «î¡ëå w 2 Q, ¯p®áâ®£® ª®¬¯ ªâ  K � {Q
¨ ¬®¦¥áâ¢  T � Q ¯®«®¦¨¬ r(w;K) = 1

4
supf�(w;S) : S | ª®â¨ãã¬, K

S
fz0g � S � {Qg

(> 0), r(w; z) = r(w; fzg), L(T;K) = {Q n (
S
w2T Ur(w;K)(w)), L(T; z) = L(T; fzg). �«ï «î¡®£®

¬®¦¥áâ¢  A(3 z0) á¨¬¢®«®¬ A0 ®¡®§ ç ¥¬ ª®áâ¨âã âã â®çª¨ z0 ¢ A. �®ª ¦¥¬, çâ® z 2
(L(T; z))0 ¤«ï ¢áïª¨å z 2 {Q ¨ ª®¥ç®£® ¬®¦¥áâ¢  T � Q. �«ï ®¤®â®ç¥ç®£® ¬®¦¥áâ¢  T íâ®
ãâ¢¥p¦¤¥¨¥ ®ç¥¢¨¤®. �p¥¤¯®«®¦¨¬, çâ®  ©¤ãâáï â®çª  z 2 {Q ¨ ª®¥ç®¥ ¬®¦¥áâ¢® T � Q :
z =2 (L(T; z))0. �®á«¥¤®¢ â¥«ì® ã¤ «¨¢, ¥á«¨ íâ® ¥®¡å®¤¨¬®, ¨§ T ¥áª®«ìª® â®ç¥ª, ¯®«ãç¨¬
¬®¦¥áâ¢® T1 = ftjg

n
j=1(� T ), ®¡« ¤ îé¥¥ á¢®©áâ¢®¬ z =2 (L(T1; z))0, ® z 2 (L(T1 n ftjg; z))0,

j = 1; : : : ; n. � ¬¥â¨¬, çâ® n > 2. �®«®¦¨¬ rj = r(tj ; z), Uj = Urj (tj), j = 1; : : : ; n. � áá¬®âp¨¬
¤¢  «®£¨ç¥áª¨ ¢®§¬®¦ëå á«ãç ï: 1) 9j;m 2 f1; : : : ; ng : Uj

T
Um = ?; 2) 8j;m 2 f1; : : : ; ng :

Uj
T
Um 6= ?. 1) �ãáâì,  ¯p¨¬¥p, U1

T
U2 = ?. �ãé¥áâ¢ãîâ K1;K2 2 '(z0; z) : Kj

T
Um = ? ,

j 6= m, m = 1; : : : ; n; j = 1; 2. �¡®§ ç¨¬ ç¥p¥§ U ª®¬¯®¥âã {(K1

S
K2), á®¤¥p¦ éãî Q. �®£¤ 

K3 = {U 2 '(z0; z) ([10], á. 149). � ª ª ª tm 2 U , Um(� {(K1

S
K2)) | á¢ï§®¥ ¬®¦¥áâ¢®, â®

Um � U , m = 3; : : : ; n. �ãáâì Sj = K3 n Uj | ª®¬¯ ªâ, á«¥¤®¢ â¥«ì®, ¬®¦¥áâ¢® S0j á®¢¯ ¤ ¥â á
®¤®© ¨§ ª®¬¯®¥â Sj ¨ ï¢«ï¥âáï ª®â¨ãã¬®¬, j = 1; 2 ([10], á. 177). � ¬¥â¨¬, çâ® Kj � S3�j )
Kj � S03�j , j = 1; 2. �¬¥¥¬ z0; z 2 S = S01

T
S02 � K3 n (U1

S
U2) � L(T1; z). � ª ª ª z =2 (L(T1; z))0,

â® z =2 S0 ) ¬®¦¥áâ¢® S ¥ á¢ï§®. H® â®£¤  {(S1
S
S2) = U ¥ ï¢«ï¥âáï ¯®«ãª®â¨ãã¬®¬

([10], á. 500, á«¥¤áâ¢¨¥ â¥®p¥¬ë 6), çâ® ¯p®â¨¢®p¥ç¨â «¨¥©®© á¢ï§®áâ¨ ®¡« áâ¨ U . 2) �ç¨â ¥¬,
çâ® r1 > rm, m = 2; : : : ; n. �ãáâì K 2 '(z0; z), �(t1;K) > 3r1. �á«¨ 1 6 m 6 n, � 2 Um,
t 2 U1

T
Um, â® �(t1; �) 6 �(t1; t) + �(t; tm) + �(tm; �) < r1 + 2rm < �(t1;K). �«¥¤®¢ â¥«ì®,

z 2 (L(T1; z))0, ¯p¨è«¨ ª ¯p®â¨¢®p¥ç¨î. �â ª, ¥á«¨ ¬®¦¥áâ¢® T ª®¥ç®, â® z 2 (L(T; z))0

8z 2 {Q. �®áª®«ìªã ¬®¦¥áâ¢® Q á¢ï§® ¨ á®¤¥p¦¨â ¡®«¥¥ ®¤®© â®çª¨, â® ®® ¡¥áª®¥ç®.

59



�ãáâì áç¥â®¥ ¬®¦¥áâ¢® W = fwjg
1

j=1 â ª®¢®, çâ® W � Q � ClW . �®«®¦¨¬ Wn = fwjg
n
j=1,

Ln(z) = (L(Wn; z))0. �ãáâì Ln(z) | á¢ï§®¥ ¬®¦¥áâ¢®, z0; z 2 Ln(z), n = 1; 2; : : : ; z 2 {Q.
�ç¥¢¨¤®, (z0; z 2) Li

n!1
Ln(z) 6= ? ) L(z) = Ls

n!1
Ln(z) | ª®â¨ãã¬ ([10], á. 180, â¥®p¥¬  6),

z0; z 2 L(z) 8z 2 {Q. �ãáâì t 2 {L(Q; z). �®£¤  9w 2 Q : t 2 Ur(w;z)(w). �¢¨¤ã ¯®«®¦¨â¥«ì®áâ¨
¨ ¥¯p¥pë¢®áâ¨ ¯® w   Q äãªæ¨¨ r(w; z) t 2 Ur(wn;z)(wn) ¯p¨ ¤®áâ â®ç® ¬ «®¬ �(w;wn).
�®íâ®¬ã L(z) � L(Q; z) � {Q. �§ ª¢ §¨ª®â¨ã «ì®áâ¨ ¬®¦¥áâ¢  {Q á«¥¤ã¥â, çâ® ®® ¥
¨¬¥¥â ¨§®«¨p®¢ ëå â®ç¥ª. �®ª ¦¥¬, çâ® ãâ¢¥p¦¤¥¨¥ ã¯®¬ïãâ®© â¥®p¥¬ë 6 ¨§ [10] ®áâ ¥âáï
¢ á¨«¥ ¨ ¤«ï

Ls
w!z
w2{Q

L(w) = K(z):

�p¥¦¤¥ ¢á¥£® § ¬¥â¨¬, çâ® K(z) =
S

Ls
n!1

L(wn); £¤¥ ®¡ê¥¤¨¥¨¥ ¡¥p¥âáï ¯® ¢á¥¬ ¯®á«¥¤®¢ -

â¥«ì®áâï¬ (wn)1n=1 : wn 2 {Q n fzg, lim
n!1

wn = z. �«¥¤®¢ â¥«ì®, ¬®¦¥áâ¢® K(z) á¢ï§® ª ª

®¡ê¥¤¨¥¨¥ á¢ï§ëå ¬®¦¥áâ¢, ¨¬¥îé¨å ¥¯ãáâ®¥ ¯¥p¥á¥ç¥¨¥: z0 2
T

Ls
n!1

L(wn) ([10], á. 141).

�®ª ¦¥¬ ª®¬¯ ªâ®áâì K(z). �ãáâì zn 2 K(z), n = 1; 2; : : : , lim
n!1

zn = z0. � {Qnfz0g  ©¤¥âáï

¯®á«¥¤®¢ â¥«ì®áâì (wn)1n=1:

lim
n!1

�(wn; z0) = lim
n!1

�(zn; L(wn)) = 0) lim
n!1

�(z0; L(wn)) = 0;

â. ¥. z0 2 K(z). �â ª, K(z) | ª®â¨ãã¬, z0; z 2 K(z), z 2 {Q. �®ª ¦¥¬, çâ® K(z) � {Q 8z 2 {Q.
�®¯ãáâ¨¬, çâ® íâ® ¥ â ª. �®£¤   ©¤ãâáï ¯p®áâ®© ª®¬¯ ªâ Z = fzng

1

n=0 � {Q ¨ â®çª  w0 2 Q
â ª¨¥, çâ® z0 = lim

n!1
zn, w0 2 Li

n!1
L(zn): �®áª®«ìªã r(w;Z) 6 r(w; zn) 8w 2 Q, â® (L(zn) �)

L(Q; zn) � L(Q;Z), n = 0; 1; : : : � á¨«ã ª®¬¯ ªâ®áâ¨ L(Q;Z) w0 2 L(Q;Z) � {Q, ¯p¨è«¨ ª
¯p®â¨¢®p¥ç¨î. �â ª, K(z) 2 '(z0; z) 8z 2 {Q. �®ª ¦¥¬, çâ® Ls

w!z
w2{Q

K(w) � K(z) 8z 2 {Q. �ãáâì

� 2 Ls
w!z
w2{Q

K(w). � {Q  ©¤ãâáï ¯®á«¥¤®¢ â¥«ì®áâ¨ (zn)1n=1 ¨ (�n)
1

n=1 â ª¨¥, çâ® zn 6= z, �n 2 K(zn),

n = 1; 2; : : : , lim
n!1

zn=z, lim
n!1

�n=�. H® â®£¤  ¢ {Q áãé¥áâ¢ã¥â ¯®á«¥¤®¢ â¥«ì®áâì (tn)1n=1 : tn 6= z,

n = 1; 2; : : : , lim
n!1

�(tn; zn) = lim
n!1

�(�n; L(tn)) = 0: �¬¥¥¬ lim
n!1

�(tn; z) = lim
n!1

�(�; L(tn)) = 0, â. ¥.

� 2 K(z). � á¨«ã â¥®p¥¬ë 1 ¨§ ([10], á. 69) ®â®¡p ¦¥¨¥ K : {Q! 2C ¯®«ã¥¯p¥pë¢® á¢¥påã.
(6) ) (4). �®£« á® â¥®p¥¬¥ 1 ([10], á. 69) 8z 2 {Q

Ls
w!z
w2{Q

K(w) � K(z) � {Q:

(4) ) (3). � áá¬®âp¨¬ ¯p®¨§¢®«ìë© ª®¬¯ ªâ S � {Q. �®¦¥áâ¢® T =
S
z2SK(z) á¢ï§®,

¯®áª®«ìªã (z0 2)
T
z2SK(z) 6= ? ([10], á. 141) ) X = ClT | á¢ï§®¥ ¬®¦¥áâ¢® ([10], á. 141).

�®ª ¦¥¬, çâ® X � {Q. �ãáâì �n 2 T , n = 1; 2; : : : , � = lim
n!1

�n; 8n > 1 9zn 2 S : �n 2 K(zn).

�ë¤¥«¨¢ ¨§ (zn)1n=1 áå®¤ïéãîáï ¯®¤¯®á«¥¤®¢ â¥«ì®áâì (znj )
1

j=1, ¡ã¤¥¬ ¨¬¥âì z = lim
j!1

znj 2 S )

� 2 Ls
j!1

K(znj ) � {Q: �â ª, X | ª®â¨ãã¬: S � X � {Q; {Q | ¯®çâ¨ ª®â¨ãã¬.

(5)) (6). �á«¨ (Kn)1n=0 | ¯®á«¥¤®¢ â¥«ì®áâì ª®â¨ãã¬®¢, lim
n!1

�(Kn;K0) = 0, â® Ls
n!1

Kn �

K0 ([9], á. 350{351, ¯. 2� ¤®ª § â¥«ìáâ¢  â¥®p¥¬ë 2). �ãáâì z 2 {Q, � 2 Ls
w!z
w2{Q

K(w). �®£¤  ¢ {Q

¨¬¥¥âáï ¯®á«¥¤®¢ â¥«ì®áâì (zn)1n=1 : zn 6= z, n = 1; 2; : : : , lim
n!1

zn = z, � 2 Ls
n!1

K(zn) � K(z).

�â ª,

Ls
w!z
w2{Q

K(w) � K(z))

K(z) | ¯®«ã¥¯p¥pë¢®¥ á¢¥påã ®â®¡p ¦¥¨¥ ¨§ {Q ¢ 2C .
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(6) ) (5). �p¥¤¯®«®¦¨¬, çâ® áãé¥áâ¢ã¥â áå®¤ïé ïáï ¯®á«¥¤®¢ â¥«ì®áâì (zn)1n=1 : z =
lim
n!1

zn 2 {Q, zn 2 {Q n fzg, n = 1; 2; : : : ,

lim
n!1

�(K(zn);K(z)) = " > 0:

�ãáâì �n 2 K(zn), n = 1; 2; : : : , lim
n!1

�(�n;K(z)) = ". �ë¤¥«¨¢ ¨§ (�n)1n=1 áå®¤ïéãîáï ¯®¤¯®á«¥¤®-

¢ â¥«ì®áâì (�nj )
1

j=1, ¯®«ãç¨¬ �(�;K(z)) = ", £¤¥ � = lim
j!1

�nj : � ª¨¬ ®¡p §®¬,

� 2 Ls
w!z
w2{Q

K(w);

® � =2 K(z), çâ® ¯p®â¨¢®p¥ç¨â ¯®«ã¥¯p¥pë¢®áâ¨ á¢¥påã K(z).

�§ â¥®p¥¬ë 1 á«¥¤ã¥â, çâ® ¥®¡å®¤¨¬ë¬ ãá«®¢¨¥¬ ¡ §¨á®© ®¤®á¢ï§®áâ¨ ¬®¦¥áâ¢  Q
ï¢«ï¥âáï ¯®«ãª®â¨ã «ì®áâì ¥£® ¤®¯®«¥¨ï. �ã¤¥¬ áç¨â âì, çâ® Q | á¢ï§®¥ ¬®¦¥áâ¢®,
{Q | ¯®«ãª®â¨ãã¬. �«ï «î¡ëå w 2 Q, z1; z2 2 {Q ¯®«®¦¨¬ R(w; z1; z2) = supf�(w;S): S 2
'(z1; z2)g(> 0). �p¨ á¤¥« ®¬ ¯p¥¤¯®«®¦¥¨¨ á¯p ¢¥¤«¨¢ 

�¥®à¥¬  2. �«¥¤ãîé¨¥ ãâ¢¥p¦¤¥¨ï p ¢®á¨«ìë:

(1) Q | ¡ §¨á® ®¤®á¢ï§®¥ ¬®¦¥áâ¢®;

(2) 8z 2 {Q; 8w 2 Q

lim inf
�!z

�2{Q

R(w; �; z) > 0; (�)

(3) 8z 2 {Q
T
FrQ, 8w 2 Q

T
FrQ á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢® (�).

�®ª § â¥«ìáâ¢®. �¬¯«¨ª æ¨ï (2) ) (3) ®ç¥¢¨¤ .
(1) ) (2). � á¨«ã â¥®p¥¬ë 1 {Q | ª¢ §¨ª®â¨ãã¬. �p¥¤¯®«®¦¨¬, çâ® 9z0 2 {Q, 9w 2 Q:

lim inf
�!z0
�2{Q

R(w; �; z0) = 0)

9(zn)1n=1: zn 2 {Q n fz0g, lim
n!1

zn = z0, lim
n!1

R(w; zn; z0) = 0: �ãáâì K | ª®â¨ãã¬, zn 2 K � {Q,

n = 0; 1; : : : �®£¤  R(w; zn; z0) > �(w;K) > 0, n = 1; 2; : : : , ¯p¨è«¨ ª ¯p®â¨¢®p¥ç¨î.
(3)) (1). �®¯ãáâ¨¬, çâ® ¬®¦¥áâ¢® Q ¥ ®¡« ¤ ¥â á¢®©áâ¢®¬ ¡ §¨á®© ®¤®á¢ï§®áâ¨. �®£¤ 

{Q ¥ ï¢«ï¥âáï ª¢ §¨ª®â¨ãã¬®¬, â. ¥. áãé¥áâ¢ã¥â ¯p®áâ®© ª®¬¯ ªâ K = fzng
1

n=0 � {Q, z0 =
lim
n!1

zn â ª®©, çâ® ¥ áãé¥áâ¢ã¥â ª®â¨ãã¬  S, á®¤¥p¦ é¥£®K ¨ á®¤¥p¦ é¥£®áï ¢ {Q. � ¬¥â¨¬,

çâ® z0 2 FrQ. (�p¥¤¯®«®¦¨¢ ¯p®â¨¢®¥, ¨¬¥«¨ ¡ë: 9" > 0: S0 = ClU"(z0) � {Q, 9n0 > 1: zn 2 S0
8n > n0. �¥¯¥pì ¥á«¨ Sn 2 '(z0; zn), n = 1; : : : ; n0, â® S =

Sn0
n=0 Sn | ª®â¨ãã¬: K � S � {Q,  

íâ® ¯p®â¨¢®p¥ç¨â ¢ë¡®pã K.) �®«®¦¨¬ z0 = z0 ¨ 8z 2 {Q ®¯p¥¤¥«¨¬ ª®â¨ãã¬ L(z) 2 '(z0; z)
â ª ¦¥, ª ª ¨ ¯p¨ ¤®ª § â¥«ìáâ¢¥ ¨¬¯«¨ª æ¨¨ (2) ) (6) â¥®p¥¬ë 1. �®£¤  Cl

S
1

n=0 L(zn) |
ª®â¨ãã¬ ) 9w 2 Q: lim inf

n!1
�(w;L(zn)) = 0) lim inf

n!1
�(w;L(Q; zn)) = 0 ¢ á¨«ã â®£®, çâ® L(zn) �

L(Q; zn), n = 1; 2; : : : �âáî¤  á«¥¤ã¥â, çâ®, ¢®-¯¥p¢ëå, w 2 FrQ, ¨ ¢®-¢â®pëå, lim inf
n!1

r(w; zn) =

lim inf
n!1

1
4
R(w; zn; z0) = 0, ¯p¨è«¨ ª ¯p®â¨¢®p¥ç¨î á (3).

3. �p¨¬¥pë ¡ §¨á® ®¤®á¢ï§ëå ¬®¦¥áâ¢ ¢ C . � ª ¡ë«® ®â¬¥ç¥® ¢ëè¥, ¡ §¨á® ®¤®-
á¢ï§®¥ ¬®¦¥áâ¢® ¨¬¥¥â ¯®«ãª®â¨ã «ì®¥ ¤®¯®«¥¨¥ ¨, á«¥¤®¢ â¥«ì®, ®¤®á¢ï§®. �ãáâì
A| ¥¯ãáâ®¥ á¥¬¥©áâ¢® á¢ï§ëå ¬®¦¥áâ¢ ¨§ C . �ã¤¥¬ £®¢®p¨âì, çâ® A ®¡« ¤ ¥â á¢®©áâ¢®¬ (o),
¥á«¨ ¡ §¨á ï ®¤®á¢ï§®áâì ¬®¦¥áâ¢  Q 2 A p ¢®á¨«ì  ¥£® ®¤®á¢ï§®áâ¨. �â¨¬ á¢®©áâ¢®¬
®¡« ¤ ¥â,  ¯p¨¬¥p, á®¢®ªã¯®áâì ¢á¥å ®¡« áâ¥©.

�¥®à¥¬  3. �®¢®ªã¯®áâì ¢á¥å ª®â¨ãã¬®¢ ¨§ C ®¡« ¤ ¥â á¢®©áâ¢®¬ (o).
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�®ª § â¥«ìáâ¢®. �ãáâì Q | ®¤®á¢ï§ë© ª®â¨ãã¬. �®£¤  {Q | ®¡« áâì ¨, â¥¬ ¡®«¥¥,
¯®«ãª®â¨ãã¬. �p¥¤¯®«®¦¨¬, çâ® Q ¥ ®¡« ¤ ¥â á¢®©áâ¢®¬ ¡ §¨á®© ®¤®á¢ï§®áâ¨. � ª ¢¨¤®
¨§ ¤®ª § â¥«ìáâ¢  ¨¬¯«¨ª æ¨¨ (3) ) (1) â¥®p¥¬ë 2, {Q

T
FrQ 6= ?, çâ® ¯p®â¨¢®p¥ç¨â ®âªpëâ®-

áâ¨ ¬®¦¥áâ¢  {Q.

�à¨¢¥¤¥ë© ¢ëè¥ ¯p¨¬¥p ¯®«ãª®â¨ãã¬ , ¥ ï¢«ïîé¥£®áï ª¢ §¨ª®â¨ãã¬®¬, ¤®ª §ë-
¢ ¥â, çâ® ¯®«ãª®â¨ã «ì®áâì ¬®¦¥áâ¢ Q ¨ {Q ¥¤®áâ â®ç  ¤«ï ª¢ §¨ª®â¨ã «ì®áâ¨ {Q
¨, á«¥¤®¢ â¥«ì®, ¡ §¨á®© ®¤®á¢ï§®áâ¨ Q. � ª¨¬ ®¡p §®¬, ¬®¦¥áâ¢® ¢á¥å ¯®«ãª®â¨ãã¬®¢
¥ ®¡« ¤ ¥â á¢®©áâ¢®¬ (o). �â®â ¦¥ ¯à¨¬¥à ¨««îáâà¨àã¥â ®â¬¥ç¥ë© ¢® ¢¢¥¤¥¨¨ ä ªâ, çâ®
¥ ¢áïª®¥ ®¤®á¢ï§®¥ ¬®¦¥áâ¢® ï¢«ï¥âáï ¡ §¨á® ®¤®á¢ï§ë¬.

�¥®à¥¬  4. �ãáâì Q | §¢¥§¤®¥ ¬®¦¥áâ¢® ¢ C . �®£¤  ¬®¦¥áâ¢  Q ¨ {Q ¡ §¨á® ®¤®-

á¢ï§ë.

�®ª § â¥«ìáâ¢®. �ãáâì z0 2 Q : K(z) = ft(z � z0) + z0: 0 6 t 6 1g � Q 8z 2 Q. �«ï
«î¡®£® w 2 {Q ¯®«®¦¨¬ K(w) = ft(w � z0) + z0 : 1 6 t 6 +1g. �â®¡p §¨¬ C   áä¥pã á
¯®¬®éìî áâ¥p¥®£p ä¨ç¥áª®© ¯p®¥ªæ¨¨, áç¨â ï, çâ® z0 | â®çª  ª á ¨ï áä¥pë á ª®¬¯«¥ªá®©
¯«®áª®áâìî. �¡p §ë ¬®¦¥áâ¢ Q ¨ {Q   áä¥p¥ \áä¥p¨ç¥áª¨ §¢¥§¤ë" (¯¥p¢ë© ®â®á¨â¥«ì® z0,
  ¢â®p®© ®â®á¨â¥«ì® â®çª¨ w0, ¤¨ ¬¥âp «ì® ¯p®â¨¢®¯®«®¦®© z0   áä¥p¥). �¥¯¥pì ®ç¥¢¨¤®,
K(w) � {Q, ¯p¨ç¥¬

lim
�!w

�2{Q

�(K(�);K(w)) = lim
�!z
�2Q

�(K(�);K(z)) = 0

8z 2 Q, 8w 2 {Q. � á¨«ã â¥®p¥¬ë 1 Q ¨ {Q | ¡ §¨á® ®¤®á¢ï§ë¥ ¬®¦¥áâ¢ .

�«¥¤áâ¢¨¥. �ë¯ãª«ë¥ ¬®¦¥áâ¢ ,   â ª¦¥ ¨å ¤®¯®«¥¨ï ¡ §¨á® ®¤®á¢ï§ë.

�¥®à¥¬  5. �ãáâì G | ®¤®á¢ï§ ï ®¡« áâì, ®£p ¨ç¥ ï § ¬ªãâ®© ¦®p¤ ®¢®© ªp¨-

¢®©, G � Q � ClG. �®¦¥áâ¢  Q ¨ {Q ¡ §¨á® ®¤®á¢ï§ë.

�®ª § â¥«ìáâ¢®. �ãáâì �(z) | ª®ä®p¬®¥ ®â®¡p ¦¥¨¥ G   fj�j < 1g | ãáâ  ¢«¨¢ ¥â
£®¬¥®¬®pä®¥ á®®â¢¥âáâ¢¨¥ ¬¥¦¤ã ClG ¨ fj�j 6 1g ([11], á. 409). �®«®¦¨¬ z0 = ��1(0), K(z) =
��1(ft�(z) : 0 6 t 6 1g), z 2 Q. K(z) | ª®â¨ãã¬, z0; z 2 K(z) � Q, ¯p¨ç¥¬

lim
w!z
w2Q

�(K(w);K(z)) = 0 8z 2 Q;

¢ á¨«ã p ¢®¬¥p®© ¥¯p¥pë¢®áâ¨ ��1   fj�j 6 1g. �®£« á® â¥®p¥¬¥ 1 ¬®¦¥áâ¢® {Q ¡ §¨á®
®¤®á¢ï§®. � «®£¨ç® ¤®ª §ë¢ ¥âáï ¡ §¨á ï ®¤®á¢ï§®áâì Q.

4. �p¨«®¦¥¨ï ª ¢®¯p®áã p §p¥è¨¬®áâ¨ ãp ¢¥¨ï á¢¥pâª¨. H ¯®¬¨¬ ¥ª®â®pë¥ ®¯p¥¤¥-
«¥¨ï ¨§ [6], [7]. C¨¬¢®« ¬¨ �0 ¨ eR ®¡®§ ç ¥¬ á®®â¢¥âáâ¢¥® ¬®¦¥áâ¢® ¢á¥å ¯p¥¤¥«ìëå â®ç¥ª
¯®á«¥¤®¢ â¥«ì®áâ¨  p£ã¬¥â®¢ ã«¥© å p ªâ¥p¨áâ¨ç¥áª®© äãªæ¨¨ a(z) ®¯¥p â®p  á¢¥pâª¨ La
¨ á®¢®ªã¯®áâì ¥¥  ¯p ¢«¥¨© ¥ ¢¯®«¥ p¥£ã«ïp®£® p®áâ . �®«®¦¨¬ �� = ��0. � «¥¥, q[Q]
| ®¡ê¥¤¨¥¨¥ ¢á¥å  ¯p ¢«¥¨© ¢ë¯ãª«®áâ¨ á¢ï§®£® ¬®¦¥áâ¢  Q � C , â. ¥. â ª¨å ' 2 R,
çâ® ¯¥p¥á¥ç¥¨¥ Q+

0 (r; ') := Q \ fRe(z exp(�i')) > rg á¢ï§® ¤«ï «î¡®£® r 2 R. �á«¨ g(�#) |
®¯®à ï äãªæ¨ï ¬®¦¥áâ¢  Q, â® �[Q] | á®¢®ªã¯®áâì  ¯p ¢«¥¨©, ¯® ª®â®pë¬ g(#) ¥ ®£p -
¨ç¥ , �[Q] := int f# : g00(#) + g(#) = 0g | ®¡ê¥¤¨¥¨¥ ¢á¥å ¨â¥à¢ «®¢ âà¨£®®¬¥âà¨ç®áâ¨
äãªæ¨¨ g(#) (intX | ¢ãâp¥®áâì ¬®¦¥áâ¢  X � R ®â®á¨â¥«ì® R). �«ï «î¡ëå z 2 C ,
' 2 R ¨ " > 0 ¯®«®¦¨¬

H+
z (') = fw 2 C : Re [(w � z) exp (�i')] = 0; Im [(w � z) exp (�i')] > 0g;

Uz;'(") = fw 2 U"(z) : Re [(z � w) exp (�i')] > 0g:

H ¯p ¢«¥¨¥ ' 2 R  §ë¢ ¥¬  ¯p ¢«¥¨¥¬ ¯p ¢®áâ®p®¥© ª¢ §¨¥¢ë¯ãª«®áâ¨ (H��) ¬®-
¦¥áâ¢  Q, ¥á«¨ 9� 2 Q \ FrQ : «¨¡® 9w 2 (FrQ n Q) \ H+

� (') : [�; w] � FrQ ¨ 8v 2 [�; w)
9" > 0 : Uv;'(") \ Q = ?, «¨¡® H+

� (') � Q \ FrQ ¨ 8v 2 H+
� (') [ f�g 9" > 0 : Uv;'(") \ Q = ?:
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� ¬¥ïï §¤¥áì H+
� (')   H

�

� (') := H+
� (' + �), ¯®«ãç ¥¬ ®¯à¥¤¥«¥¨¥  ¯p ¢«¥¨ï «¥¢®áâ®p®-

¥© ª¢ §¨¥¢ë¯ãª«®áâ¨ (���) ¬®¦¥áâ¢  Q. �à¨¬¥àë ��� ¨ ��� ª®ªà¥âëå ¬®¦¥áâ¢ ¢
ª®¬¯«¥ªá®© ¯«oáª®áâ¨ ¨¬¥îâáï ¢ [6], [7]. �¨¬¢®« ¬¨ q�[Q], q+[Q] ®¡®§ ç ¥¬ á®¢®ªã¯®áâ¨ ¢á¥å
H�� ¨ á®®â¢¥âáâ¢¥® H�� ¬®¦¥áâ¢  Q ¨ ¤«ï «î¡®£®  2 (0; �=2) ¯®« £ ¥¬

Q�

 (') =

(
('� ; '); ¥á«¨ ' 2 q�[Q];

? ¢ ¯p®â¨¢®¬ á«ãç ¥;

Q+
 (') =

(
(';' + ); ¥á«¨ ' 2 q+[Q];

? ¢ ¯p®â¨¢®¬ á«ãç ¥:

�á«¨ � | á®¢®ªã¯®áâì ¢á¥å 2�-¯¥p¨®¤¨ç¥áª¨å äãªæ¨©, ¤¥©áâ¢ãîé¨å ¨§ R ¢ (0; �=2), â® 8 2 �
Q := ['2R(Q

�

(')(') [Q
+
(')(')), Q

1
 := ['2 R(ClQ

�

(')(') [ ClQ
+
 (')(')).

�ã¤¥¬ £®¢®p¨âì, çâ® ¡ §¨á® ®¤®á¢ï§®¥ ¬®¦¥áâ¢® Q ®¡« ¤ ¥â á¢®©áâ¢®¬ (P ?), ¥á«¨ ¤«ï
«î¡®© ®¤®á¢ï§®© ®¡« áâ¨ G1(� Q), 8 2 �  ©¤¥âáï ®¤®á¢ï§ ï ®¡« áâì G(� Q): 1) G � G1,
2) q[Q] nQ � q[G].

�®ª § ë¥ ¢ ¯. 2 ªp¨â¥p¨¨ ¡ §¨á®© ®¤®á¢ï§®áâ¨ ¯®§¢®«ïîâ ¯¥p¥ä®p¬ã«¨p®¢ âì ªp¨-
â¥p¨¨ í¯¨¬®pä®áâ¨ ®¯¥p â®p  á¢¥pâª¨, ¯®«ãç¥ë¥ ¢ [7].

�¥®à¥¬  6. �ãáâì a(z) | æ¥« ï äãªæ¨ï íªá¯®¥æ¨ «ì®£® â¨¯  (æ.ä. í.â) ¢¯®«¥ p¥-

£ã«ïp®£® p®áâ , ¯®«ãª®â¨ãã¬ Q ã¤®¢«¥â¢®pï¥â ®¤®¬ã ¨§ ãá«®¢¨© (1){(6) â¥®p¥¬ë 1 ¨

®¡« ¤ ¥â á¢®©áâ¢®¬ (P ?). �¯¥p â®p á¢¥pâª¨ La ï¢«ï¥âáï í¯¨¬®pä¨§¬®¬ H(Q + B)   H(Q)
â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  �� � q[Q] ¨ 9 2 � : Q \ �� = ?.

�¥®à¥¬  7. �ãáâì a(z) | æ.ä. í.â., ®â«¨çë© ®â ¯pï¬®«¨¥©®£® ®âp¥§ª  ¨ â®çª¨ ¯®-

«ãª®â¨ãã¬ Q ã¤®¢«¥â¢®pï¥â ®¤®¬ã ¨§ ãá«®¢¨© (1){(6) â¥®p¥¬ë 1 ¨ ®¡« ¤ ¥â á¢®©áâ¢®¬

(P ?). �ãáâì, ¤ «¥¥, ¢ë¯®«¥® á®®â®è¥¨¥ R � (�q[Q])\ (�[Q][�[Q]) ¨  ©¤¥âáï â ª ï äãª-

æ¨ï  2 �, çâ® a(z) ¨¬¥¥â ¢¯®«¥ p¥£ã«ïpë© p®áâ   «ãç å z = r exp (i'), r > 0, ' 2 �Q1
.

�¯¥p â®p á¢¥pâª¨ La ï¢«ï¥âáï í¯¨¬®pä¨§¬®¬ H(Q+B)   H(Q) â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤ 

�� � q[Q] ¨ 9� 2 � : Q� \ �� = ?.

�¥©áâ¢¨â¥«ì®, ¥á«¨ ¢ë¯®«¥® ®¤® ¨§ ãá«®¢¨© (1)-(6) â¥®p¥¬ë 1, â® Q ¡ §¨á® ®¤®á¢ï§®,
  {Q | ª¢ §¨ª®â¨ãã¬, ¨, â¥¬ ¡®«¥¥, ¯®«ãª®â¨ãã¬. �®£¤  ¢ë¯®«¥ë ¢á¥ ãá«®¢¨ï â¥®p¥¬ 5,
9 ¨§ [7].

�¥®à¥¬  8. �ãáâì a(z) | æ.ä. í.â. ¢¯®«¥ p¥£ã«ïp®£® p®áâ , ¯®«ãª®â¨ãã¬ Q, ¨¬¥î-
é¨© ¯®«ãª®â¨ã «ì®¥ ¤®¯®«¥¨¥ ¤® C , ã¤®¢«¥â¢®pï¥â ®¤®¬ã ¨§ ãá«®¢¨© (1){(3) â¥®p¥¬ë 2
¨ ®¡« ¤ ¥â á¢®©áâ¢®¬ (P ?). �¯¥p â®p á¢¥pâª¨ La ï¢«ï¥âáï í¯¨¬®pä¨§¬®¬ H(Q+B)   H(Q)
â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  �� � q[Q] ¨ 9 2 � : Q \ �� = ?.

�¥®à¥¬  9. �ãáâì a(z) | æ.ä. í.â., ®â«¨çë© ®â ¯pï¬®«¨¥©®£® ®âp¥§ª  ¨ â®çª¨ ¯®-

«ãª®â¨ãã¬ Q, ¨¬¥îé¨© ¯®«ãª®â¨ã «ì®¥ ¤®¯®«¥¨¥ ¤® C , ã¤®¢«¥â¢®pï¥â ®¤®¬ã ¨§

ãá«®¢¨© (1){(3) â¥®p¥¬ë 2 ¨ ®¡« ¤ ¥â á¢®©áâ¢®¬ (P ?). �ãáâì, ¤ «¥¥, ¢ë¯®«¥® á®®â®è¥¨¥eR � (�q[Q])\(�[Q][�[Q]) ¨  ©¤¥âáï â ª ï äãªæ¨ï  2 �, çâ® a(z) ¨¬¥¥â ¢¯®«¥ p¥£ã«ïpë©

p®áâ   «ãç å z = r exp (i'), r > 0, ' 2 �Q1
. �¯¥p â®p á¢¥pâª¨ La ï¢«ï¥âáï í¯¨¬®pä¨§¬®¬

H(Q+B)   H(Q) â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  �� � q[Q] ¨ 9� 2 � : Q� \ �� = ?.

�¯p ¢¥¤«¨¢®áâì â¥®p¥¬ 8, 9 ¥¯®áp¥¤áâ¢¥® ¢ëâ¥ª ¥â ¨§ â¥®p¥¬ 5, 9, ¤®ª § ëå ¢ [7], ¨
â¥®p¥¬ë 2.
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