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�¢¥¤¥¨¥. �ãáâì �� = fx + iy : x 2 R; �y > 0g | ¢¥àåïï ¨ ¨¦ïï ¯®«ã¯«®áª®áâ¨.
�à ¥¢ãî § ¤ çã �¨¬   ¯®áâ ¢¨¬ á«¥¤ãîé¨¬ ®¡à §®¬ [1]{[4]. � ©â¨ ¤¢¥ ¨áç¥§ îé¨¥   ¡¥á-
ª®¥ç®áâ¨ £®«®¬®àäë¥ á®®â¢¥âáâ¢¥® ¢ ¢¥àå¥© ¨ ¨¦¥© ¯®«ã¯«®áª®áâïå äãªæ¨¨ F+(z),
F�(z) (ªãá®ç®-£®«®¬®àäãî äãªæ¨î F (z)), ¯à¥¤¥«ìë¥ § ç¥¨ï ª®â®àëå   ¢¥é¥áâ¢¥®©
®á¨ R ã¤®¢«¥â¢®àïîâ ªà ¥¢®¬ã ãá«®¢¨î

F+(x) = G(x)F�(x) + g(x) ¤«ï ¯®çâ¨ ¢á¥å x 2 R; (1)

£¤¥ § ¤ ë¥ äãªæ¨¨ G(t) ¨ g(t) | ª®íää¨æ¨¥â ¨ á¢®¡®¤ë© ç«¥ § ¤ ç¨ á®®â¢¥âáâ¢¥®.
�à¥¤¯®« £ ¥âáï, çâ®

G 2 L1(R); g 2 L2(R); (2)

¨ ª®íää¨æ¨¥â § ¤ ç¨ íªá¯®¥æ¨ «ì® ã¡ë¢ ¥â   ¡¥áª®¥ç®áâ¨,

G(t) = O(e�bt) ¯à¨ t!1; b > 0: (3)

�à®¬¥ â®£®, áç¨â ¥¬, çâ®   ¬®¦¥áâ¢¥ ¯®«®¦¨â¥«ì®© ¬¥àë ª®íää¨æ¨¥â § ¤ ç¨ ¥ à ¢¥
â®¦¤¥áâ¢¥® ã«î (¢ ¯à®â¨¢®¬ á«ãç ¥ § ¤ ç  (1) âà¨¢¨ «ì ).

�¥è¥¨¥ ªà ¥¢®© § ¤ ç¨ ¡ã¤¥¬ ¨áª âì ¢ ª« áá å � à¤¨ H2

F�(z) 2 H2(��): (4)

� â ª®© ¯®áâ ®¢ª¥ § ¤ ç  ï¢«ï¥âáï ®¢®© ¯® áà ¢¥¨î á à ¥¥ à áá¬®âà¥ë¬¨ á«ãç ï¬¨
( ¯à., [1]{[4]).

� ¤ ®© à ¡®â¥ ¯à¥®¡à §®¢ ¨¥¬ �ãàì¥ ªà ¥¢®£® ãá«®¢¨ï (1) § ¤ ç  �¨¬   (1){(4) á¢®-
¤¨âáï ª § ¤ ç¥ �®è¨ ¤«ï   «¨â¨ç¥áª®© ¢ ¯®«®á¥ äãªæ¨¨. �« £®¤ àï íâ®¬ã  ©¤¥ë ãá«®¢¨ï
à §à¥è¨¬®áâ¨ ¨ ä®à¬ã«ë â¨¯  � à«¥¬   [5] ¤«ï à¥è¥¨ï ¨áª®¬®© ªà ¥¢®© § ¤ ç¨ �¨¬  
(1){(4), ¤®ª §   â¥®à¥¬  ¥¤¨áâ¢¥®áâ¨.

1. �à ¥¢ ï § ¤ ç  �¨¬   ¤«ï ªãá®ç®-£®«®¬®àä®© äãªæ¨¨. �á®¢ë¥ à¥§ã«ìâ âë à ¡®âë
¯à¥¤áâ ¢«¥ë ¤¢ã¬ï â¥®à¥¬ ¬¨.

�¥®à¥¬  1. �à ¥¢ ï § ¤ ç  �¨¬   (1){(4) ¥ ¬®¦¥â ¨¬¥âì ¡®«¥¥ ®¤®£® à¥è¥¨ï.

�«ï ä®à¬ã«¨à®¢ª¨ ¢â®à®© â¥®à¥¬ë § ¯¨è¥¬ äãªæ¨î, ¤ îéãî ª®ä®à¬®¥ ®â®¡à ¦¥¨¥
¥¤¨¨ç®£® ªàã£  U = f� : j�j < 1g   ¯®«®áã

�b
0 = fx+ iy : x 2 R; 0 < y < bg; (5)

v(�) =
2bi
�

�
arctg � +

�

4

�
; arctg 0 = 0:

� ¡®â  ¢ë¯®«¥  ¯à¨ ä¨ á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨©,

£à â 99-01-00540.
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�ãªæ¨ï v�1(z) = tg(�z=(2bi) � �=4) ®áãé¥áâ¢«ï¥â ®¡à â®¥ ®â®¡à ¦¥¨¥ ([6], c. 130{131).
�¡®§ ç¨¬ ç¥à¥§ � \£ áïéãî" äãªæ¨î ([5], cc. 15, 20)

�(�) := exp
�

1
2�i

Z
M

t+ �

t� �

dt

t

�
; � 2 U;

£¤¥M=v�1((�1; 0))=fei� : 0 < � < �=2g � @U . � «¥¥ ¯®«®¦¨¬ g�(x) :=
1
2�i

Z 1

�1

g(t)
dt

t� (x� i0)
,

x 2 R,

wm(�) :=
1
2�i

Z
M

�
�(t)
�(�)

�m
F�1g�(v(t))

dt

t � �
; � 2 U; (6)

£¤¥ m 2 N | ¬®¦¥áâ¢®  âãà «ìëå ç¨á¥«, F , F�1 | á®®â¢¥âáâ¢¥® ¯àï¬®¥ ¨ ®¡à â®¥
¯à¥®¡à §®¢ ¨ï �ãàì¥,

F�1f(v) :=
1
2�

Z 1

�1

e�ipvf(p) dp ¤«ï f 2 L1(R):

�¥®à¥¬  2. �«ï áãé¥áâ¢®¢ ¨ï à¥è¥¨ï § ¤ ç¨ �¨¬   (1){(4) ¥®¡å®¤¨¬® ¨ ¤®áâ â®ç®

¢ë¯®«¥¨ï á«¥¤ãîé¨å ãá«®¢¨©:

sup
m2N

kwmkL2(U) <1; (7)

Fw(x)
G(x)

2 L2(R);
Z 1

�1

Fw(t)
G(t)

dt

t� (p+ i0)
= 0 ¤«ï ¯®çâ¨ ¢á¥å p 2 R; (8)

£¤¥

w(v(�)) = lim
m!1

wm(�); � 2 U (cå®¤¨¬®áâì ¢ ®à¬¥ L2(U) ): (9)

�á«¨ ãá«®¢¨ï áãé¥áâ¢®¢ ¨ï (7) ¨ (8) ¢ë¯®«¥ë, â® à¥è¥¨¥ § ¤ ç¨ �¨¬   (1){(4)  å®¤¨âáï
¤«ï ¯®çâ¨ ¢á¥å x 2 R ¯® ä®à¬ã« ¬

F+(x) = g(x) + Fw(x); (10)

F�(x) =
1

G(x)
Fw(x): (11)

2. �®ª § â¥«ìáâ¢® â¥®à¥¬ë 2. �à¥¤¯®«®¦¨¬, çâ® § ¤ ç  �¨¬   (1){(4) ¨¬¥¥â à¥è¥¨¥
F�(z) 2 H2(��). � á¨«ã ¨§¢¥áâ®£® á¢®©áâ¢  ª« áá®¢ � à¤¨ ªà ¥¢ë¥ § ç¥¨ï äãªæ¨© F�(z)
cãé¥áâ¢ãîâ ¯®çâ¨ ¢áî¤ã ¨ ¯à¨ ¤«¥¦ â L2(R).

�®«®¦¨¬

W (t) := G(t)F�(t); t 2 R; (12)

w(p) := F�1W (p); p 2 R: (13)

�§ (12) ¨ (1) ¯®«ãç¨¬

W (t) = F+(t)� g(t); W 2 L2(R): (14)

�®ª ¦¥¬, çâ® ¨§ (13) á«¥¤ã¥â

w(p) 2 H2(�b
0): (15)

�¥©áâ¢¨â¥«ì®, ¨§ ãá«®¢¨ï (3) ¢ëâ¥ª ¥â

e�iptW (t) 2 L1(R) \ L2(R) ¯à¨ 0 < Im p < b:

�®£¤  ¯® á¢®©áâ¢ã   «¨â¨ç®áâ¨ �ãàì¥ ®¡à §  ¨â¥£à¨àã¥¬®© äãªæ¨¨, íªá¯®¥æ¨ «ì® ã¡ë-
¢ îé¥©   ¡¥áª®¥ç®áâ¨ á ¯®ª § â¥«¥¬ b, á«¥¤ã¥â á¯à ¢¥¤«¨¢®áâì á®®â®è¥¨ï (15).
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�à¨¬¥¨¢ ª à ¢¥áâ¢ã ¢ (14) ®¡à â®¥ ¯à¥®¡à §®¢ ¨¥ �ãàì¥, á ãç¥â®¬ (13) ¯®«ãç¨¬

w(p) = F�1F+(p)�F�1g(p) ¤«ï ¯®çâ¨ ¢á¥å p 2 R: (16)

�§ â¥®à¥¬ë 95 ([7], c. 170) á«¥¤ã¥â, çâ® ¤«ï ¢á¥å F�2H2(��) ¢ë¯®«ï¥âáï à ¢¥áâ¢® F�1F�(p)=0
¯à¨ �p < 0. �®£¤  ¨§ (16) ¨¬¥¥¬

w(p) = �F�1g�(p) ¤«ï ¯®çâ¨ ¢á¥å p 2 (�1; 0); (17)

£¤¥ á®£« á® ä®à¬ã« ¬ �®å®æª®£®

g(p) = g+(p)� g�(p); g� 2 L2(R): (18)

C®®â®è¥¨¥ (15) á ãá«®¢¨¥¬   ç áâ¨ £à ¨æë (17) ¯à¥¤áâ ¢«ï¥â á®¡®© § ¤ çã �®è¨ ¤«ï   -
«¨â¨ç¥áª®© ¢ ¯®«®á¥ �b

0 äãªæ¨¨. �®ä®à¬ë¬ ¯à¥®¡à §®¢ ¨¥¬ v(�) ¯¥à¥¢¥¤¥¬ íâã § ¤ çã
¨§ ¯®«®áë �b

0 ¢ ¥¤¨¨çë© ªàã£ U . �¬¥¥¬ w(v(�)) 2 H2(U), w(v(t)) = �F�1g�(v(t)), t 2 M .
�® â¥®à¥¬ ¬ � â¨« ([5], cá. 175, 19) ¯®«ãç¨¬, çâ® äãªæ¨ï F�1g�(v(t)) ï¢«ï¥âáï áã¦¥¨¥¬  
M äãªæ¨¨ w(v(�)) 2 H2(U) â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  ¢ë¯®«ï¥âáï ãá«®¢¨¥ (8). �à¨ íâ®¬
äãªæ¨ï w ®¯à¥¤¥«ï¥âáï ¯à¥¤¥«ìë¬ á®®â®è¥¨¥¬ (9).

�à¨¬¥¨¢ ª à ¢¥áâ¢ã (16) ¯à¥®¡à §®¢ ¨¥ �ãàì¥, á ãç¥â®¬ (18) ¯®«ãç¨¬ ¨áª®¬®¥ á®®â®è¥-
¨¥ (10). �§ (12), (13) ¢ëâ¥ª ¥â (11). �§ (11) ¨ ãá«®¢¨ï F�(z) 2 H2(��) á«¥¤ã¥â á¯à ¢¥¤«¨¢®áâì
(8). � ®¤ã áâ®à®ã â¥®à¥¬  2 ¤®ª §  .

�®ª ¦¥¬ â¥®à¥¬ã 2 ¢ ¤àã£ãî áâ®à®ã. �ãáâì ¢ë¯®«¥ë ãá«®¢¨ï áãé¥áâ¢®¢ ¨ï (7){(8).
�¥®¡å®¤¨¬® ¯®ª § âì, çâ® äãªæ¨¨ F�(x), ®¯à¥¤¥«¥ë¥ ä®à¬ã« ¬¨ (10){(11), ï¢«ïîâáï à¥è¥-
¨¥¬ ¨áå®¤®© § ¤ ç¨ �¨¬   (1){(4). � á¨«ã (10){(11) äãªæ¨¨ F�(x) ã¤®¢«¥â¢®àïîâ ãà ¢¥-
¨î (1). �§ ãá«®¢¨© (8) á«¥¤ã¥â F�(z) 2 H2(��). �áâ «®áì ¯®ª § âì, çâ® F+(z) 2 H2(�+). �§
ãá«®¢¨ï (7) ¨ á®®â®è¥¨ï (6) ¨§ â¥®à¥¬ � â¨« ([5], cc. 175, 19) á«¥¤ã¥â

w(v(t)) 2 H2(U); w(v(t)) = F�1g�(v(t)) ¯à¨ t 2M:

�à®¬¥ â®£®, ¨§ ¯¥à¢®£® ãá«®¢¨ï ¢ (8) ¨¬¥¥¬ w(x) 2 L2(R). �®£¤ , ¯à¨¬¥¨¢ ª à ¢¥áâ¢ã (10)
®¡à â®¥ ¯à¥®¡à §®¢ ¨¥ �ãàì¥, ¯®«ãç¨¬

F�1F+(p) = F�1g(p) +w(p) 2 L2(R): (19)

�§ (19) á«¥¤ã¥â F�1F+(p) = 0 ¯à¨ p > 0, â. ª. F�1g(p) = �w(p) ¯à¨ p > 0. �®£¤  ¨§ â¥®à¥¬ë 95
([7], c. 170) ¯®«ãç¨¬ F+(z) 2 H2(�+). �

�«ï ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 1 ã¦® ¨á¯®«ì§®¢ âì ®¡®á®¢ ¨¥ (9){(11) ¨ ¯à¥¤¯®«®¦¨âì,
çâ® g(x) = 0, x 2 R. �®£¤  ¨§ (6) á«¥¤ã¥â w(�) = 0, � 2 U ,   ¨§ (9){(11) ¯®«ãç¨¬ F�(x) = 0,
x 2 R.

3.�à ¥¢ ï § ¤ ç  �¨¬   ¤«ï ªãá®ç®-£®«®¬®àä®£® ¢¥ªâ®à . �¥®à¥¬ë 1 ¨ 2 ¥¯®áà¥¤áâ¢¥®
¯¥à¥®áïâáï   ¬®£®¬¥àë© á«ãç ©, ¢ ª®â®à®¬ G = kGklk | ¬ âà¨æ -äãªæ¨ï à §¬¥àa n� n,
F�(x) = (F�1 (x); : : : ; F

�
n (x))

>, g(x) = (g1(x); : : : ; gn(x))> | ¢¥ªâ®àë (áâ®«¡æë) ¤«¨ë n, n > 1,
£¤¥ > | § ª âà á¯®¨à®¢ ¨ï.

�à¥¤¯®« £ ¥âáï, çâ® ¬ âà¨æ  G ¨¬¥¥â ®¡à âãî, â. ¥. detG(x) 6= 0 ¤«ï ¯®çâ¨ ¢á¥å x 2 R.
�ç¨â ¥¬ â ª¦¥, çâ® ãá«®¢¨ï (2){(4) ¢ë¯®«ïîâáï ¤«ï ª ¦¤®£® í«¥¬¥â  ¬ âà¨æë G ¨ ¢¥ªâ®à®¢
g, F� á®®â¢¥âáâ¢¥®.

�¨â¥à âãà 

1. � å®¢ �.�. �à ¥¢ë¥ § ¤ ç¨. { 2-¥ ¨§¤. { �.: �¨§¬ â£¨§, 1963. { 640 á.
2. � å®¢ �.�., �¥àáª¨© �.�. �à ¢¥¨ï â¨¯  á¢¥àâª¨. { �.: � ãª , 1978. { 296 á.
3. �ãáå¥«¨è¢¨«¨ �.�. �¨£ã«ïàë¥ ¨â¥£à «ìë¥ ãà ¢¥¨ï. �à ¨çë¥ § ¤ ç¨ â¥®à¨¨ äãª-

æ¨© ¨ ¥ª®â®àë¥ ¨å ¯à¨«®¦¥¨ï ª ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¥. { 3-¥ ¨§¤. { �.: � ãª , 1968. {
512 á.

22



4. �¢¥¤¥«¨¤§¥ �.�. �¨¥©ë¥ à §àë¢ë¥ £à ¨çë¥ § ¤ ç¨ â¥®à¨¨ äãªæ¨©, á¨£ã«ïàë¥ ¨-

â¥£à «ìë¥ ãà ¢¥¨ï ¨ ¥ª®â®àë¥ ¨å ¯à¨«®¦¥¨ï // �à. �¡¨«¨ááª. ¬ â¥¬. ¨-â . { 1956. {
T. 23. { �. 3{158.

5. �©§¥¡¥à£ �.�. �®à¬ã«ë � à«¥¬   ¢ ª®¬¯«¥ªá®¬   «¨§¥. �¥à¢ë¥ ¯à¨«®¦¥¨ï. { �®¢®-
á¨¡¨àáª: � ãª , 1990. { 248 á.

6. � ¢à¥âì¥¢ �.�., � ¡ â �.�. �¥â®¤ë â¥®à¨¨ äãªæ¨© ª®¬¯«¥ªá®£® ¯¥à¥¬¥®£®. { 5-¥ ¨§¤.
{ �.: � ãª , 1987. { 688 á.

7. �¨âç¬ àè �.�. �¢¥¤¥¨¥ ¢ â¥®à¨î ¨â¥£à «®¢ �ãàì¥. { �.{�.: �®áâ¥å¨§¤ â, 1948. { 480 á.

�áâ¨âãâ ¬ â¥¬ â¨ª¨ �®áâã¯¨«¨

¨¬. �.�.�®¡®«¥¢  �¨¡¨àáª®£® ®â¤¥«¥¨ï ¯¥à¢ë© ¢ à¨ â 15:09:1999
�®áá¨©áª®© �ª ¤¥¬¨¨  ãª ®ª®ç â¥«ìë© ¢ à¨ â 18:01:2000

23


