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�¢¥¤¥¨¥. � à ¡®â¥ ¨áá«¥¤®¢   ¯à®¡«¥¬  ¬®¬¥â®¢

L(F (t); tn) �
Z 1

�1
sign t exp(�jtj)tn(F (t) + in+1F (it))dt = cn; (1)

£¤¥ c0; c1; : : : | § ¤ ë¥ ç¨á« ,   F (z) | æ¥« ï äãªæ¨ï íªá¯®¥æ¨ «ì®£® â¨¯  (æ.ä. í. â.) �.
�¥ ¨¤¨ª â®à ¤®«¦¥ ã¤®¢«¥â¢®àïâì ¥à ¢¥áâ¢ ¬ h(�k=2) < 1, k = 0; 3, â. ¥. � 2 [0;

p
2). � ¤ ç 

(1) à áá¬ âà¨¢ ¥âáï ª ª ®¡®¡é¥¨¥ ¯à®¡«¥¬ �â¨«ìâì¥á  ¨ � ¬¡ãà£¥à    á«ãç © ç¥âëà¥å «ãç¥©.
�®¤ ª« áá®¬ [�; �) ¯®¨¬ ¥âáï ¬®¦¥áâ¢® æ¥«ëå äãªæ¨©, ¯®àï¤®ª ª®â®àëå � � � ¨ â¨¯ � < �:

� à §¤¥«¥ 1 ¯®«ãç¥ë âà¨ ®á®¢ë¥ â¥®à¥¬ë.

�¥®à¥¬  1. � ª« áá¥ [1;
p
2=2) ®¤®à®¤ ï ¨â¥à¯®«ïæ¨® ï § ¤ ç  (1) ¨¬¥¥â «¨èì ã«¥-

¢®¥ à¥è¥¨¥.

�¥à¥§ B ®¡®§ ç¨¬ ª« áá æ.ä. í. â. á ¨¤¨ª â®à®¬

h(�) = (cos � + sin �)=2; � 2 [0; �=2); h(� + �=2) = h(�): (2)

�ãáâì ¨å ¨¦¨¥ äãªæ¨¨ ¨¬¥îâ   £à ¨æ¥ á®¯àï¦¥®© ¨¤¨ª â®à®© ¤¨ £à ¬¬ë (¥¤¨-
¨ç®£® ª¢ ¤à â ) â®«ìª® «®£ à¨ä¬¨ç¥áª¨¥ ®á®¡¥®áâ¨ ¢ ¢¥àè¨ å t1 = �t3 = �1=2 � i=2,
t2 = �t4 = 1=2 � i=2. � ª¨¬ ®¡à §®¬, ¨¦¨¥ äãªæ¨¨ £®«®¬®àäë ¢ ¯«®áª®áâ¨ á ¥ª®â®àë-
¬¨ à §à¥§ ¬¨, á®¥¤¨ïîé¨¬¨ â®çª¨ ¢¥â¢«¥¨ï tj . �« áá á®®â¢¥âáâ¢ãîé¨å ¨¦¨å äãªæ¨©
®¡®§ ç¨¬ ç¥à¥§ B1.

�¥®à¥¬  2. �á«¨ F (z) 2 [1; 1�p2=2), â® F (z) ¯® á¢®¨¬ ¬®¬¥â ¬ fcng ¢®ááâ  ¢«¨¢ ¥âáï
àï¤®¬

F (z) =
1X
k=0

ckFk(z); (3)

¯à¨ç¥¬

Fk(z) 2 B; L(Fk(t); tn) = �k;n: (4)

�ãáâì D | ¬®¦¥áâ¢® ®á®¡ëå â®ç¥ª ¨¦¥© äãªæ¨¨ f(z),   eD | ¬®¦¥áâ¢® ®á®¡ëå â®ç¥ª
äãªæ¨¨ (V f)(z) � f(z � 1) + f(z + 1)� f(z � i)� f(z + i).

�¥®à¥¬  3. �.ä. í.â. F (z), ¤«ï ª®â®à®© ¬®¦¥áâ¢®

A = C n eD (5)

á¢ï§®, ¥¤¨áâ¢¥ë¬ ®¡à §®¬ ®¯à¥¤¥«ï¥âáï ¬®¬¥â ¬¨ (1).

� ¡®â  ¢ë¯®«¥  ¯à¨ ä¨ á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨©
(ª®¤ ¯à®¥ªâ  02-01-00914).
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� ¤ ç  (1) ¢ ª« áá¥ B (â. ¥. ã¦¥ ¢ á«ãç ¥, ª®£¤  ¬®¦¥áâ¢® A ¥á¢ï§® ¨ � =
p
2=2) â ª¦¥

¢á¥£¤  ¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥, ¥á«¨ â®«ìª®

lim
n!1

n

q
jcnj=n! <

p
2: (6)

�á«¨ ¬®¦¥áâ¢® A ¥á¢ï§® ¨ � >
p
2=2, â® ¢ë¤¥«¥¨¥ ª« áá®¢ ¥¤¨áâ¢¥®áâ¨ ¨â¥à¯®«ïæ¨-

®®© § ¤ ç¨ (1) ¯à®¨áå®¤¨â «¨èì §  áç¥â ¯®«®£® ®¯¨á ¨ï ¬®¦¥áâ¢  ®á®¡ëå â®ç¥ª f(z). �§
¢®§¬®¦ëå ¢ à¨ â®¢ ¢ áâ âì¥ ¨§ãç¥ á«ãç ©, ª®£¤  ã f(z) ¨¬¥îâáï â®çª¨ ¢¥â¢«¥¨ï ¢ ¢¥àè¨ å
tj ¨ ¯®«îáë ¢ ¥ª®â®àëå â®çª å ®ªàã¦®áâ¨ jzj = �.

� à §¤¥«¥ 2 à áá¬®âà¥ë ç áâë¥ á«ãç ¨ § ¤ ç¨ (1), á¢®¤ïé¨¥áï ª ª« áá¨ç¥áª®© ¯à®¡«¥¬¥
¬®¬¥â®¢ �â¨«ìâì¥á  (�. �.) | ®âëáª ¨ï äãªæ¨¨ F (x), ¤«ï ª®â®à®©Z 1

0

F (x)xndx = cn; n = 0; 1; : : : ; (7)

£¤¥ c0; c1; : : : | § ¤ ë¥ ç¨á« . �¯¥à¢ë¥ ç¥âª® áä®à¬ã«¨à®¢  ï ¢ 1894 £. ¢ [1], ®  ¯à¨¢«¥ª« 
¢¨¬ ¨¥ àï¤  ¨§¢¥áâëå ¬ â¥¬ â¨ª®¢ ( ¯à., [2]). � à ¡®â å [3], [4] ¯à¨¬¥¥  â¥®à¨ï âà áä®à-
¬ æ¨© �ãàì¥ ¢ ª®¬¯«¥ªá®© ®¡« áâ¨ ª ¨áá«¥¤®¢ ¨î ¯à®¡«¥¬ë (7). �à¨ F (x)e�

p
x 2 L1(0;1),

� > 0, § ¤ ç  (7) á¢¥¤¥  ª à §à¥è¨¬®¬ã ¢ § ¬ªãâ®© ä®à¬¥ ãà ¢¥¨îZ 1

0

F (x) cos z
p
xdx =

1X
n=0

(�1)ncnz2n
(2n)!

; j Im zj < �: (8)

�¥è¥¨¥ ¥¤¨áâ¢¥® á â®ç®áâìî ¤® § ç¥¨©   ¬®¦¥áâ¢ å ¬¥àë ã«ì. �ãé¥áâ¢¥® ®á« ¡¨âì
®£à ¨ç¥¨ï   áª®à®áâì ã¡ë¢ ¨ï F (x) ¥«ì§ï, â. ª.,  ¯à¨¬¥à, ¢á¥ �. �. äãªæ¨¨

F�(x) = exp(�x� cos��) sin(x� sin��); 0 < � <
1
2
;

à ¢ë ã«î ([5], £«. 11, x 9). �«ï äãªæ¨¨ ª« áá  � à¤¨ áã¬¬  àï¤  ¢ ãà ¢¥¨¨ (8) ¤®«¦ 
¡ëâì   «¨â¨ç¥áª¨ ¯à®¤®«¦¨¬  ¨§ ªàã£  áå®¤¨¬®áâ¨ ¢ ¯®«®áã j Im zj < � ¨ áâà¥¬¨âìáï ª ã«î,
ª®£¤  z ! �1 ¢ãâà¨ ¤ ®© ¯®«®áë.

� ¯®á«¥¤¥¥ ¢à¥¬ï ¢®¢ì ¢®§¨ª ¨â¥à¥á ª ¯à®¡«¥¬¥ (7). � [6] ¢¢¥¤¥ ª« áá äãªæ¨©

S+ : F (t) 2 C1[0;1); F (k)(0) = 0; lim
t!1 tmF (k)(t) = 0 8k;m:

�ª § «®áì, çâ® ¤«ï «î¡®£®  ¡®à  fcng � C ¯à®¡«¥¬  (7) à §à¥è¨¬  ¢ ª« áá¥ S+. � [7], ¢
ç áâ®áâ¨, ãáâ ®¢«¥®, çâ® à¥è¥¨¥ F (x) ¢á¥£¤  ¬®¦® ¢ë¡à âì ¢ ª« áá¥ æ¥«ëå äãªæ¨© ä¨ª-
á¨à®¢ ®£® ¯®àï¤ª  � > 1

2
.

� áâë© á«ãç © § ¤ ç¨ (1) ¨§ à §¤¥«  1 | íâ® § ¤ ç  ® ¢®ááâ ®¢«¥¨¨ æ¥«®© äãªæ¨¨
F (z) 2 [1=4; 1) ¯® �.�. äãªæ¨¨

eF (x) = p
xF (x) exp(� 4

p
x):

�áá«¥¤ã¥âáï ¨ ¡®«¥¥ ®¡é ï § ¤ ç :  ©â¨ æ¥«ãî äãªæ¨î F (z) á ¯®¬®éìî ãá«®¢¨©

cn + ��5nbc5n = bn; n = 0;1; j�j < 1: (9)

�¤¥áì fbcng | �.�. äãªæ¨¨

eF (x) = p
xF (x) exp(� 4

p
x);  > 1;

  ¤«ï § ¤ ®© ¯®á«¥¤®¢ â¥«ì®áâ¨ fbng ¢ë¯®«¥® ¥à ¢¥áâ¢® (6). �®¤ç¥àª¥¬ ¯à¨æ¨¯¨-
 «ì®¥ ®â«¨ç¨¥ íâ®© § ¤ ç¨ ®â ¯à®¡«¥¬ë �.�., § ª«îç îé¥¥áï ¢ â®¬, çâ® â¥¯¥àì ¥¨§¢¥áâ¥
¨ ®¤¨ ¨§ ¬®¬¥â®¢: ¨ ¬®¬¥âë fáng ®â®á¨â¥«ì® ¢¥á  exp(� 4

p
x), ¨ ¬®¬¥âë fbáng ®â®á¨-

â¥«ì® ¢¥á  exp(� 4
p
x). �®íâ®¬ã §¤¥áì áãé¥áâ¢¥® (ª ª ¨ ¯à¨ ¤®ª § â¥«ìáâ¢¥ â¥®à¥¬ 2 ¨ 3 ¢

á«ãç ¥ ¥á¢ï§®£® ¬®¦¥áâ¢  A) ¨á¯®«ì§ã¥âáï à §à ¡®â  ï  ¢â®à®¬ â¥®à¨ï ®á®¡ëå «¨¥©ëå
à §®áâëå ãà ¢¥¨© á ¯®áâ®ïë¬¨ ª®íää¨æ¨¥â ¬¨ [8].
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1. �à¨áâã¯¨¬ ª ¨áá«¥¤®¢ ¨î § ¤ ç¨ (1). �¥à¥¯¨è¥¬ (1) ª ª äãªæ¨® «ì®¥ ãà ¢¥¨¥

L(F (t) exp(�zt); 1) = g(z); z 2 D: (10)

�¤¥áì äãªæ¨ï

g(z) =
1X
n=0

(�1)ncnzn
n!

(11)

£®«®¬®àä  ¢ ¥ª®â®à®© ®ªà¥áâ®áâ¨ ã«ï A0. �«ï ¨¦¥© äãªæ¨¨ f(z) § ¯¨è¥¬ ãà ¢¥¨¥
(10) ª ª à §®áâ®¥ ãà ¢¥¨¥

(V f)(z) = g(z); z 2 A0: (12)

�®§¬®¦ë ¤¢  á«ãç ï.
 ) �®¦¥áâ¢® (5) á¢ï§® ( ¯à., ¥á«¨ â¨¯ � <

p
2=2). �®£¤  g(z) £®«®¬®àä    ¬®¦¥áâ¢¥ A

¨ g(1) = 0,   á®®â®è¥¨¥ (12) á¯à ¢¥¤«¨¢® ¨ ¯à¨ jzj > 1+�. � â ª®¬ á«ãç ¥ g(z)  áá®æ¨¨à®¢ ®
¯® �®à¥«î á æ.ä. í. â. G(z), â. ¥. ¢¬¥áâ® (12) ¨¬¥¥¬

F (z) = G(z)=H(z); H(z) =
4X

k=1

(�1)k exp(ikz): (13)

�¨¦¥ ¡ã¤¥â ¯à¥¤«®¦¥ ¨ ¤àã£®© á¯®á®¡ à¥è¥¨ï ç áâëå á«ãç ¥¢ íâ®© § ¤ ç¨, ¥ âà¥¡ãîé¨©
  «¨â¨ç¥áª®£® ¯à®¤®«¦¥¨ï áã¬¬ë àï¤  (11) ¢ ®ªà¥áâ®áâì ¡¥áª®¥ç® ã¤ «¥®© â®çª¨.

¡) �®¦¥áâ¢® A ¥á¢ï§®. �®£¤  ¨§ (12) ¥ á«¥¤ã¥â, çâ® (V f)(z) = g(z) ¯à¨ jzj > 1 + �, ¥
£®¢®àï ã¦¥ ® â®¬, çâ® g(z) ¢®®¡é¥ ¥ ®¡ï§   ¡ëâì   «¨â¨ç¥áª¨ ¯à®¤®«¦¨¬®© ç¥à¥§ «î¡ãî
ç áâì £à ¨æë @A0 ¨«¨ ¯à¨ ¢®§¬®¦®áâ¨ â ª®£® ¯à®¤®«¦¥¨ï ã¤®¢«¥â¢®àïâì ãá«®¢¨î g(1) = 0.
�¥â®¤ë ¨áá«¥¤®¢ ¨ï ãà ¢¥¨ï (12), ¯à¨¬¥¥ë¥ ¢ ¯.  ), ã¦¥ ¥ à ¡®â îâ.

�¥¯¥àì § ¬¥â¨¬, çâ® ¯à¨ ¯à¥¤¯®«®¦¥¨ïå â¥®à¥¬ë 1 ¬®¦¥áâ¢® (5) á¢ï§® ¨ G(z) � 0, â. ¥.
á ãç¥â®¬ (13) ¨¬¥¥¬ F (z) � 0, çâ® ¨ § ¢¥àè ¥â ¥¥ ¤®ª § â¥«ìáâ¢®.

�®ª ¦¥¬, çâ® à¥§ã«ìâ âë â¥®à¥¬ë 1 ¥ã«ãçè ¥¬ë. �ãáâì D | ¥¤¨¨çë© ª¢ ¤à â á ¢¥à-
è¨ ¬¨ tj, â. ¥. D � A0. �â®à®ë lj ¯à®ã¬¥à®¢ ë ¢ ¯®àï¤ª¥ ¯®«®¦¨â¥«ì®£® ®¡å®¤  £à ¨æë.
�ãáâì

g+(t) 2 C(lj); j = 1; 4; g(z) 2 A(D): (14)

� à ¡®â¥ [8] ¡ë«® ãáâ ®¢«¥®, çâ® ãà ¢¥¨¥ (12) ¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥, ¯à¥¤áâ ¢¨¬®¥ ¢
¢¨¤¥ ¨â¥£à «  â¨¯  �®è¨

f(z) =
1
2�i

Z
@D

'(�)(� � z)�1d�; z =2 D; (15)

¯«®â®áâì ª®â®à®£® ¬®¦¥â ¨¬¥âì «¨èì â®çª¨ à §àë¢  ¯¥à¢®£® à®¤  ¢ ¢¥àè¨ å. �®«®¦¨¬ g(z)�1
¨ ¢¢¥¤¥¬ äãªæ¨î

f0(z) : (V f0)(z) = 1; z 2 D; =) (V f (k)0 )(z) = 0; z 2 D; k � 1:

�î¡ ï á¨áâ¥¬  ¥¥ ¯à®¨§¢®¤ëå «¨¥©® ¥§ ¢¨á¨¬ , â. ¥. ¡¥§ ä¨ªá æ¨¨ ¯®¢¥¤¥¨ï ¨¦¥© äãª-
æ¨¨   £à ¨æ¥ á®¯àï¦¥®© ¨¤¨ª â®à®© ¤¨ £à ¬¬ë ¥«ì§ï £ à â¨à®¢ âì ¥ â®«ìª® ¥¤¨-
áâ¢¥®áâ¨,   ¤ ¦¥ ¨ ª®¥ç®áâ¨ ç¨á«  à¥è¥¨© § ¤ ç¨ (1). �à¨ íâ®¬ ¯à®¨§¢®¤ë¥ f (k)0 (z) ¨¬¥îâ
¢ ¢¥àè¨ å tj ¥¨â¥£à¨àã¥¬ë¥ ®á®¡¥®áâ¨. �.ä. í. â.

eF (z) = Z
jtj="

f 00(t) exp(zt)dt; " >
p
2=2;

¨¬¥¥â â¨¯ � =
p
2=2 ¨ ã«¥¢ë¥ ¬®¬¥âë (1). � ¬¥â¨¬, çâ® ¯à¥¤¯®«®¦¥¨¥ � <

p
2=2 áà §ã ¢«¥ç¥â

§  á®¡®© á¨âã æ¨î, ®¯¨á ãî ¢ á«ãç ¥  ), ®âªã¤  f 00(z) � 0, çâ® ¥¢®§¬®¦®.
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�«ï ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 2 ¢¢¥¤¥¬ á¨áâ¥¬ã äãªæ¨©

ffm(z) : (V fm)(z) = zm=m!; z 2 D; m = 0;1g:
�å ¢¥àå¨¥ äãªæ¨¨ Fm(z) ã¤®¢«¥â¢®àïîâ ãá«®¢¨î (4). �ãáâì D0 | ®¡« áâì, ®£à ¨ç¥ ï
¤ã£ ¬¨ ç¥âëà¥å ®ªàã¦®áâ¥© jz � ikj = p

2=2, k = 1; 4, ¨ 0 2 D0. �ã¤¥¬ £®¢®à¨âì, çâ® æ.ä. í. â.
F (z) ¯à¨ ¤«¥¦¨â B(D0), ¥á«¨ f(z) 2 A[cD0]. �« áá B(D0) á®¤¥à¦¨â ¢á¥ æ¥«ë¥ äãªæ¨¨ ª« áá 
[1; 1 � p

2=2) ¨ ¥ª®â®àë¥ ¨§ æ¥«ëå äãªæ¨© ª« áá  [1;
p
2). � à ¡®â¥ ([9], x 3) ¡ë«  ¯®«ãç¥ 

ä®à¬ã« 

f(z) =
1X
k=0

ckfk(z); z 2 C nD0;

¯à¨ç¥¬ àï¤ áå®¤¨âáï  ¡á®«îâ® ¨ à ¢®¬¥à®   «î¡®¬ ª®¬¯ ªâ¥ H � C nD0. �à¨ íâ®¬ áãé¥-
áâ¢¥® ¨á¯®«ì§®¢ «¨áì à ¢¥áâ¢ 

(�1)m+1

2�i

Z
@D0

fm(z)E(k)(z)dz = �m;k;

£¤¥ E(z) = 2z=(z4�1). �®¤ç¥àª¥¬, çâ® äãªæ¨¨ fm(z) ï¢«ïîâáï   «¨â¨ç¥áª¨ ¯à®¤®«¦¨¬ë¬¨
  ¬®¦¥áâ¢® D nD0 ¢ á¨«ã á¢®¥£® ®¯à¥¤¥«¥¨ï. �¬®¦¨¬ ®¡¥ ç áâ¨ à §«®¦¥¨ï f(z) ¢ ¡¨®àâ®-
£® «ìë© àï¤   ¬®¦¨â¥«ì exp(�z)dz, ¯®á«¥ ç¥£® ¯à®¨â¥£à¨àã¥¬ ¯® ®ªàã¦®áâ¨ L : jzj = ",
" >

p
2=2. � ¨â®£¥ ¯®«ãç¨¬ ¨áª®¬ãî ä®à¬ã«ã (3), çâ® ¨ § ¢¥àè ¥â ¤®ª § â¥«ìáâ¢®. � ¬¥â¨¬,

çâ® áãé¥áâ¢¥® ®á« ¡¨âì ãá«®¢¨ï â¥®à¥¬ë 2 ¥«ì§ï. �®áâ â®ç® ¢á¯®¬¨âì ¯®áâà®¥ãî ¢ëè¥
äãªæ¨î eF (z), ¤«ï ª®â®à®© ck = 0 8k.

�®à¬ã«  (3) ¯®§¢®«ï¥â ®¡®©â¨áì ¡¥§   «¨â¨ç¥áª®£® ¯à®¤®«¦¥¨ï àï¤  (11) ¢ ®ªà¥áâ®áâì
¡¥áª®¥ç® ã¤ «¥®© â®çª¨.

�®ª § â¥«ìáâ¢® â¥®à¥¬ë 3. �¥ ¯¥à¢®¥ ãâ¢¥à¦¤¥¨¥ | ¯àï¬®¥ á«¥¤áâ¢¨¥ ä®à¬ã«ë (13),
â. ª. ¯à¨ G(z) � 0 ¨¬¥¥¬ F (z) � 0. �â®à®¥ ãâ¢¥à¦¤¥¨¥ â¥®à¥¬ë ¢ëâ¥ª ¥â ¨§ ¯à¨¢¥¤¥®£® ¢ëè¥
à¥§ã«ìâ â  [8] ® à §à¥è¨¬®áâ¨ à §®áâ®£® ãà ¢¥¨ï (12) ¢ á«ãç ¥, ª®£¤  A0 | ª¢ ¤à â D á
¢¥àè¨ ¬¨ tj . �à¨ ¢ë¯®«¥¨¨ ¥à ¢¥áâ¢  (6) à ¤¨ãá áå®¤¨¬®áâ¨ áâ¥¯¥®£® àï¤  (11) ¡®«ìè¥,
ç¥¬

p
2=2, â. ¥. g(z) 2 A[D].

� ¬¥ç ¨¥ 1. �®¦® ¯®ª § âì, çâ® æ.ä. í. â. Fm(z) | ¢¥é¥áâ¢¥ ï   R, ¢¯®«¥ à¥£ã«ïà-
®£® à®áâ  á ¨¤¨ª â®à®¬ (2), ¯à¨ç¥¬ Fm(iz) = �imFm(z). �®¦¥áâ¢® ¥¥ ª®à¥©, ¥ «¥¦ é¨å
  ª®®à¤¨ âëå ®áïå, ¬®¦¥â ¨¬¥âì «¨èì ã«¥¢ãî ¯«®â®áâì. �®¦¥áâ¢® ¥¥ ª®à¥©, «¥¦ é¨å
  ®áïå ª®®à¤¨ â \¢¤ «¨" ®â  ç «  ª®®à¤¨ â, á®áâ®¨â «¨èì ¨§ ¯à®áâëå ª®à¥© ¨ ï¢«ï¥â-
áï R-¬®¦¥áâ¢®¬ ([10], £«. II, x 1). �ãªæ¨ï Fm(z) | ª ®¨ç¥áª®¥ ¯à®¨§¢¥¤¥¨¥ �¥©¥àèâà áá 
ã«¥¢®£® à®¤  ¨ 9 : jFm(z)j �  exp(

p
2jzj=2)=m! 8m. � ª¨¥ à¥§ã«ìâ âë á«¥¤ãîâ ¨§ á¢®©áâ¢

¨¦¨å äãªæ¨© fm(z), ãáâ ®¢«¥ëå ¢ ([8], x 3).
� ¬¥ç ¨¥ 2. �à®¬¥ àï¤  (3), à ¢¥áâ¢® (4) ¯®à®¦¤ ¥â ¥é¥ ®¤¨ ¡¨®àâ®£® «ìë© àï¤

P (z) =
1P

m=0
amz

m, â. ¥. ®¡ëçë© àï¤ � ª«®à¥ . �¥£ª® ãáâ ®¢¨âì, çâ® ¥á«¨ P (z) | æ¥« ï

äãªæ¨ï ª« áá  [1; 1=2), â® ¥¥ ª®íää¨æ¨¥âë am ¬®£ãâ ¡ëâì ¢ëç¨á«¥ë á ¯®¬®éìî (4). �â®
¯®§¢®«ï¥â ¯®«ãç¨âì ¥ª®â®àãî ¨ä®à¬ æ¨î ® á¢®©áâ¢ å æ.ä. í. â. Fm(z) (á¬. à §¤¥« 2).

�ë¤¥«¨¬ ¥ª®â®àë¥ ª« ááë æ.ä. í. â., ¢ ª®â®àëå ¯à®¡«¥¬  (1) ¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥.
1) �à¨ � =

p
2=2 ¢ ª ç¥áâ¢¥ â ª®£® ª« áá  ¢ë¡¥à¥¬ B. �á«®¢¨ï (14) § ¢¥¤®¬® ¢ë¯®«¥ë,

¥á«¨ á¯à ¢¥¤«¨¢® ¥à ¢¥áâ¢® (6).
2) �à¨ � 2 (

p
2=2;

p
2) ¡¥à¥¬ ª« áá æ.ä. í. â. B2. �®¢¥¤¥¨¥  áá®æ¨¨à®¢ ëå á ¨¬¨ ¯®

�®à¥«î ¨¦¨å äãªæ¨© f(z)   @D ¨¤¥â¨ç® ¯®¢¥¤¥¨î äãªæ¨© ¨§ ª« áá  B1. �® ã f(z)
¥áâì ¥é¥ ®á®¡¥®áâì | ¯à®áâ®© ¯®«îá ¢ â®çª¥ z0 = � exp(i') á ä¨ªá¨à®¢ ë¬ ¢ëç¥â®¬ �.
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�à£ã¬¥â ' ¢ë¡à  â ª, çâ®¡ë (V ef)(z) 2 A[D], £¤¥ ef(z) = �(z � z0)�1. �àã£¨¬¨ á«®¢ ¬¨, â®çª¨
z0 | íâ® â¥ â®çª¨ ®ªàã¦®áâ¨ jzj = �, ª®â®àë¥ «¥¦ â ¢¥ § ¬ëª ¨ï ¬®¦¥áâ¢  eD. �à ¢¥¨¥

(V f)(z) = �(V ef)(z) + g(z); z 2 D;

¨¬¥¥â ¥¤¨áâ¢¥®¥ à¥è¥¨¥ f(z) 2 B1. �¥è¥¨¥¬ § ¤ ç¨ (1) ¡ã¤¥â æ.ä. í. â.,  áá®æ¨¨à®¢  ï
¯® �®à¥«î á ¨¦¥© äãªæ¨¥© f(z) + ef(z).

�¥à¥ç¨á«¥ë¥ ª« ááë ¥¤¨áâ¢¥®áâ¨ ¥ ¨áç¥à¯ë¢ îâ ¢á¥å ¢®§¬®¦ëå ¢ à¨ â®¢. �¤¥áì
¯à®á«¥¦¨¢ ¥âáï á¢ï§ì á â¥®à¨¥© ªà ¥¢ëå § ¤ ç ¤«ï   «¨â¨ç¥áª¨å äãªæ¨©, ª®£¤  ¨¤¥ªá § -
¤ ç¨, ®â ª®â®à®£® § ¢¨á¨â ç¨á«® à¥è¥¨© ¨«¨ ãá«®¢¨© à §à¥è¨¬®áâ¨, ç¥âª® ®¯à¥¤¥«ï¥âáï ¢ë-
¡à ë¬ ª« áá®¬ £à ¨çëå § ç¥¨©.

2. �®¤à®¡¥¥ ¨§ãç¨¬ á¢®©áâ¢  äãªæ¨© F4m+3(z). �¬¥¥¬

F4m+3(z) = z2Pm(z
4);

Z 1

0

tk+1=2Pm(t) exp(� 4
p
t)dt = �m;k; (16)

£¤¥ Pm(t) | ¢¥é¥áâ¢¥ ï   ¤¥©áâ¢¨â¥«ì®© ®á¨ äãªæ¨ï á âà¨£®®¬¥âà¨ç¥áª¨¬ ¨¤¨ª â®à®¬
h(�) = [cos(�=4) + sin(�=4)]. �¢¥¤¥¬ äãªæ¨¨

P (z) =
nX

j=1

ePj(z)Pmj
(z); (17)

£¤¥ ePj(z) | ¢¥é¥áâ¢¥ë¥   ¤¥©áâ¢¨â¥«ì®© ®á¨ æ¥«ë¥ äãªæ¨¨ ª« áá  [1=4; "], " < 1=2. �ãáâì
fakg10 | ¬®¦¥áâ¢® ¯®«®¦¨â¥«ìëå ª®à¥© ¥ç¥â®© ªà â®áâ¨ æ¥«®© äãªæ¨¨ (17). �¡à §ã¥¬

ª ®¨ç¥áª®¥ ¯à®¨§¢¥¤¥¨¥ �¥©¥àèâà áá  �(z) =
1Q
k=1

�
1 � z

ak

�
. �®¤ç¥àª¥¬, çâ® ¢á¥ ª®à¨ �(z)

¯à®áâë¥. �®ª ¦¥¬, çâ® ã ª ®¨ç¥áª®£® ¯à®¨§¢¥¤¥¨ï �(z) â¨¯ � � 1=2 � ". �à¥¤¯®«®¦¨¬
¯à®â¨¢®¥. �®£¤  áãé¥áâ¢ã¥â ¨â¥£à «

J =
Z 1

0
xk+1=2P (x)�(x) exp(� 4

p
x)dx

¨ J 6= 0 ¢ á¨«ã § ª®¯®áâ®ïáâ¢  ¯à®¨§¢¥¤¥¨ï P (x)�(x). � ¤àã£®© áâ®à®ë, ¯®ç«¥®¥ ¨â¥-
£à¨à®¢ ¨¥ àï¤  � ª«®à¥  æ¥«®© äãªæ¨¨ xk ePj(x)�(x) â¨¯  � < 1=2 á ãç¥â®¬ (16) ¯à¨¢®¤¨â
ª â®¬ã, çâ® J = 0 ¯à¨ k > max

j
mj (á¬. § ¬¥ç ¨¥ 2).

�§«®¦¨¬ å®¤ à¥è¥¨ï ãà ¢¥¨ï

(V f1)(z) + �(f1[�(z) + ] + f1[�(z)� ]� f1[�(z) + i]� f1[�(z)� i]) = g(z); z 2 D;

£¤¥ �(z) 2 A[D], �(iz) = i�(z), �(D) � D,  > 1,   «®£¨çë© ¯à®¢¥¤¥®¬ã ¢ [8] ¤«ï � = 0.
�á¯®«ì§ã¥¬ ¨â¥£à «ì®¥ ¯à¥¤áâ ¢«¥¨¥ (15), ¥¨§¢¥áâ ï ¯«®â®áâì ª®â®à®£® ã¤®¢«¥â¢®àï¥â
ãá«®¢¨î

'(t) + �t'(�(t)) = 0:

�¤¥áì �t = f1; t 2 l1 [ l3; �1; t 2 l2 [ l4g,   l1 | áâ®à®  ª¢ ¤à â  á ª®æ ¬¨ ¢ â®çª å t1 ¨ t2.
�¤¢¨£ �(t)   áâ®à®¥ lk ®¯à¥¤¥«¥ ä®à¬ã«®© �(t) = t + ik, k = 1; 4, â. ¥. �(t) : @D ! @D á
¨§¬¥¥¨¥¬ ®à¨¥â æ¨¨. �®íâ®¬ã �(�(t)) � t, t =2 ftkg. �¥¯¥àì à §®áâ®¥ ãà ¢¥¨¥ á¢®¤¨âáï ª
äãªæ¨® «ì®¬ã ãà ¢¥¨î

�(z) � 1
2�i

Z
@D

'(�)A(z; �)d� = g(z); z 2 D; (18)

á ï¤à®¬ A(z; �) = E(� � z) + �1E((� � �(z))=). � ¯®¬®éìî   «®£  ä®à¬ã«ë �®å®æª®£®

�+(t) = ��t

2
'(�(t)) + �(t)
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¯¥à¥©¤¥¬ ª ¨â¥£à «ì®¬ã ãà ¢¥¨î �à¥¤£®«ì¬ 

(T')(t) � '(t)+
1
2�i

Z
@D

(A(t; �) ��t��A(�(t); �(�)))'(�)d� = g+(t)��tg
+(�(t)); t 2 @D:

(19)

� ¬¥â¨¬, çâ® (T')(t) � �+(t) � �t�+(�(t)). �â® ¯®§¢®«ï¥â á ¯®¬®éìî â¥®à¨¨ ªà ¥¢®© § ¤ ç¨
� à«¥¬   ãáâ ®¢¨âì íª¢¨¢ «¥â®áâì äãªæ¨® «ì®£® ãà ¢¥¨ï (18) ¨ ¨â¥£à «ì®£® ãà ¢-
¥¨ï (19). �¤à® ãà ¢¥¨ï (19) ®£à ¨ç¥®   @D. �¯¥à â®à T ã¤®¡® à áá¬ âà¨¢ âì   ¡  å®-
¢®¬ ¯à®áâà áâ¢¥ eC(@D) | ¬®¦¥áâ¢¥ äãªæ¨© '(t) 2 C(lj), j = 1; 4, á ®à¬®© k'k = max j'(t)j,
t 2 @D. �ç¥¢¨¤®, T : eC(@D)! eC(@D). �à¨ � = 0 ®¡à â¨¬®áâì ®¯¥à â®à  T ¡ë«  ãáâ ®¢«¥  ¢
[8] ¯à¨¬¥¥¨¥¬ ¯à¨æ¨¯  á¦¨¬ îé¨å ®â®¡à ¦¥¨©. �â®â à¥§ã«ìâ â ®áâ ¥âáï á¯à ¢¥¤«¨¢ë¬ ¨
¯à¨ ¤®áâ â®ç® ¬ «ëå j�j 6= 0. � ç áâ®áâ¨, ¯à¨ �(z) = �z5, g(iz) = �ig(z), j�j < 1, ¤«ï äãªæ¨©
F (x) = F1( 4

p
x)
p
x, £¤¥ F1(x)  áá®æ¨¨à®¢   ¯® �®à¥«î á f1(x), ¯®«ãç¨¬ § ¤ çã (9).

� ¬¥ç ¨¥ 3. �à¥¤«®¦¥ë¥ ¬¥â®¤ë ¯®§¢®«ïîâ á¢¥áâ¨ ¯à®¡«¥¬ã ¬®¬¥â®¢

Z 1

0

F (x)e�xxkdx+ �

Z �1

0

F (x)e�jxjxkdx+ �

Z i1

0

F (x)e�jxjxkdx+ ��

Z �i1

0

F (x)e�jxjxkdx = ck

¢ ª« áá¥ äãªæ¨© á ä¨ªá¨à®¢ ë¬ ¨¤¨ª â®à®¬ (2) ª ¨áá«¥¤®¢ ¨î ¥ª®â®à®£® ¨â¥£à «ì®£®
ãà ¢¥¨ï �à¥¤£®«ì¬  2-£® à®¤ .

�ãáâì D | äã¤ ¬¥â «ìë© ¬®£®ã£®«ì¨ª ª®¥ç®-¯®à®¦¤¥®© à §àë¢®© £àã¯¯ë
¤à®¡®-«¨¥©ëå ¯à¥®¡à §®¢ ¨©, ®£à ¨ç¥ë© ª®¥çë¬ ç¨á«®¬ ¤ã£ ®ªàã¦®áâ¥©, ¯à¨ç¥¬
D ¢ë¡à  â ª, çâ® áà¥¤¨ ¥£® ¢¥àè¨ ¥â ¯à¥¤¥«ìëå â®ç¥ª £àã¯¯ë. �ç¨â ¥¬, çâ® «î¡ ï ¢¥à-
è¨  D ï¢«ï¥âáï ®¡é¥© ¤«ï ç¥â®£® ¨«¨ ¡¥áª®¥ç®£® ç¨á«  ª®£àãíâëå äã¤ ¬¥â «ìëå
¬®£®ã£®«ì¨ª®¢. � áá¬®âà¨¬ äãªæ¨® «ìë¥ ãà ¢¥¨ï (18), £¤¥

A(z; �) =
1X
k=0

1
� � �k(z)

: (20)

�¡®§ ç¨¬ ç¥à¥§ Sr(z) ¯®à®¦¤ îé¨¥ ¯à¥®¡à §®¢ ¨ï £àã¯¯ë, ¤«ï ª®â®àëå ª®£àãíâë¥ ¬®-
£®ã£®«ì¨ª¨ Sr(D) ¨¬¥îâ á D ®¡éãî áâ®à®ã. �ãáâì m(j) |  ¨¬¥ìè¥¥ ç¨á«® ¯®à®¦¤ îé¨å
¯à¥®¡à §®¢ ¨© Sr(z) ¨ ¯à¥®¡à §®¢ ¨©, ®¡à âëå ª ¨¬, áã¯¥à¯®§¨æ¨¥© ª®â®àëå ï¢«ï¥âáï ¯à¥-
®¡à §®¢ ¨¥ �j(z). � íâ®© áã¯¥à¯®§¨æ¨¨ ª ¦¤®¥ ¯à¥®¡à §®¢ ¨¥ áç¨â ¥âáï áâ®«ìª® à §, ª ª®¢ 
¥£® ªà â®áâì. �à¨ íâ®¬   à §ëå ¬¥áâ å ¬®£ãâ ¡ëâì ®¤¨ ¨ â¥ ¦¥ ¯à¥®¡à §®¢ ¨ï Sr(z) ¨«¨
S�1r (z), ¯®áª®«ìªã ¤à®¡®-«¨¥©ë¥ äãªæ¨¨, ¢®®¡é¥ £®¢®àï, ¥ ª®¬¬ãâ¨àãîâ. �¢¥¤¥¬ â ªãî
äãªæ¨î �(t), çâ® �(�(t)) = t,     áâ®à® å lk ®  á®¢¯ ¤ ¥â á ¯®à®¦¤ îé¨¬¨ ¯à¥®¡à §®¢ ¨-
ï¬¨ £àã¯¯ë �(lk) = l0k. �¤¥áì lk ¨ l0k | ª®£àãíâë¥ áâ®à®ë £à ¨æë @D.

�ãáâì ¢ ä®à¬ã«¥ (20) áã¬¬  ¡¥à¥âáï ¯® â ª¨¬ ¯à¥®¡à §®¢ ¨ï¬ £àã¯¯ë, ¤«ï ª®â®àëå ç¨á« 
m(k) ¥ç¥âë ¨, ªà®¬¥ â®£®, �k(D) \D 6= ; (á¢®©áâ¢  â ª¨å « ªã àëå ï¤¥à á¬. ¢ [11]). �®£¤ 
äãªæ¨® «ì®¥ ãà ¢¥¨¥ (18), á ®¤®© áâ®à®ë, à ¢®á¨«ì® ¯à®¡«¥¬¥ ¬®¬¥â®¢

1X
k=0

Z
arg �='k

F (�)
dj

dzj
exp(��k(z)�)jz=ad� = g(j)(a); a 2 D; j = 0;1:

� ¤àã£®© áâ®à®ë, ®ª §ë¢ ¥âáï ¢®§¬®¦ë¬ á ¯®¬®éìî ä®à¬ã« �.�. �®å®æª®£® á¢¥áâ¨ ¥£®
ª ¨áá«¥¤®¢ ¨î ¨â¥£à «ì®£® ãà ¢¥¨ï �à¥¤£®«ì¬  ¢â®à®£® à®¤  á ï¤à®¬

K(t; �) = A(t; �) � �0(�)A(�(t); �(�));

®£à ¨ç¥ë¬   @D.
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