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�®à®è® ¨§¢¥áâ­  â¥®à¥¬  ® ­®á¨â¥«¥ ¤«ï ¢¥é¥áâ¢¥­­®£® ¯à¥®¡à §®¢ ­¨ï � ¤®­  [1], [2],
ãâ¢¥à¦¤ îé ï, çâ® ­¥¯à¥àë¢­ ï ¢ Rm äã­ªæ¨ï á ª®¬¯ ªâ­ë¬ ­®á¨â¥«¥¬ à ¢­  ­ã«î ¢­¥ ¤ ­-
­®£® ¢ë¯ãª«®£® ª®¬¯ ªâ  K ¯à¨ ãá«®¢¨¨, çâ® à ¢­ë ­ã«î ¨­â¥£à «ë ®â íâ®© äã­ªæ¨¨ ¯® ¢á¥¬
¢¥é¥áâ¢¥­­ë¬ £¨¯¥à¯«®áª®áâï¬, ­¥ ¯¥à¥á¥ª îé¨¬K. �â  â¥®à¥¬  ¨¬¥¥â àï¤ ¢ ¦­ëå ¯à¨«®¦¥-
­¨© (á¬., ­ ¯à., [2], [3]). �â¬¥â¨¬ â ª¦¥, çâ® ¨¬¥¥âáï àï¤ ®¡®¡é¥­¨© íâ®© â¥®à¥¬ë [4]. �«¥¤ã¥â
ãª § âì, çâ® ®â­®áïé¨©áï ª ¤ ­­®¬ã ¢®¯à®áã à¥§ã«ìâ â à ¡®âë [5] ­¥¢¥à¥­ (á¬. ª®­âà¯à¨¬¥à ¢
à ¡®â¥  ¢â®à  [6]).

�¥«ìî ¯à¥¤« £ ¥¬®© à ¡®âë ï¢«ï¥âáï à áá¬®âà¥­¨¥ ¤ ­­®£® ¢®¯à®á  ¤«ï á«ãç ï ª®¬¯«¥ªá-
­®£® ¯à¥®¡à §®¢ ­¨ï � ¤®­ . � á¢ï§¨ á â¥¬, çâ® ª®¬¯«¥ªá­®¥ ¯à¥®¡à §®¢ ­¨¥ � ¤®­  ãç¨âë¢ ¥â
ª®¬¯«¥ªá­ãî áâàãªâãàã, ¤ ­­ë© ¢®¯à®á ­¥ á¢®¤¨âáï ª à áá¬®âà¥­¨î â¥®à¥¬ ® ­®á¨â¥«¥, á¢ï§ ­-
­ëå á ¨­â¥£à¨à®¢ ­¨¥¬ ¯® k-¬¥à­ë¬ ¯«®áª®áâï¬ ¢ Rm .

�¡®§­ ç¥­¨ï. �«ï z; w 2 C n ¯®« £ ¥¬ hz; wi =
P
zjwj , d!2n | áâ ­¤ àâ­ ï ¬¥à  �¥¡¥£  ¢ C n ,

S2n�1 = fz 2 C n
�� jzj = 1g. �¥à¥§ Cc(C n) ¨ D(C n) ¡ã¤¥¬ ®¡®§­ ç âì á®®â¢¥âáâ¢¥­­® ¯à®áâà ­áâ¢ 

­¥¯à¥àë¢­ëå ¨ £« ¤ª¨å C -§­ ç­ëå äã­ªæ¨© á ª®¬¯ ªâ­ë¬ ­®á¨â¥«¥¬. �«ï ' 2 Cc(C n ) ç¥à¥§
'̂(�; s) ¡ã¤¥¬ ®¡®§­ ç âì ª®¬¯«¥ªá­®¥ ¯à¥®¡à §®¢ ­¨¥ � ¤®­ , ®¯à¥¤¥«ï¥¬®¥ à ¢¥­áâ¢®¬ (á¬. [7],
á. 160)

'̂(�; s) =
1
j�j2

Z
hz;�i=s

'(z)d�(z); (�; s) 2 (C n n 0)� C ; (1)

£¤¥ d�(z) | áâ ­¤ àâ­ë© í«¥¬¥­â ¯«®é ¤¨ ­  £¨¯¥à¯«®áª®áâ¨ fz : hz; �i = sg.
�«ï ¬­®¦¥áâ¢  A � C n ç¥à¥§ Â ¡ã¤¥¬ ®¡®§­ ç âì ¬­®¦¥áâ¢® ¢á¥å â ª¨å (�; s) 2 (C n n 0)� C ,

çâ® ª®¬¯«¥ªá­ ï £¨¯¥à¯«®áª®áâì fz : hz; �i = sg ¯¥à¥á¥ª ¥â A.
�ãáâì K | ª®¬¯ ªâ ¢ C n , «¨­¥©­® ¢ë¯ãª«ë© ¯® � àâ¨­®, â. ¥. ¤«ï ª ¦¤®© â®çª¨ z0 =2 K

áãé¥áâ¢ã¥â ª®¬¯«¥ªá­ ï £¨¯¥à¯«®áª®áâì fz : hz; �i = sg, á®¤¥à¦ é ï z0 ¨ ­¥ ¯¥à¥á¥ª îé ï K.
�ã¤¥¬ £®¢®à¨âì, çâ® ¤«ï ª®¬¯ ªâ  K ¢¥à­  â¥®à¥¬  ® ­®á¨â¥«¥ ª®¬¯«¥ªá­®£® ¯à¥®¡à §®¢ ­¨ï
� ¤®­ , ¥á«¨ ¤«ï «î¡®© äã­ªæ¨¨ ' 2 Cc(C n) ¨ â ª®©, çâ® ¥¥ ª®¬¯«¥ªá­®¥ ¯à¥®¡à §®¢ ­¨¥ � ¤®­ 
'̂(�; s) à ¢­® ­ã«î ¢­¥ cK, ¢¥à­® '(z) = 0 ¤«ï z =2 K.

�á«®¢¨¥ «¨­¥©­®© ¢ë¯ãª«®áâ¨ ¯® � àâ¨­® ¢¯®«­¥ ã¬¥áâ­® ¢ íâ®¬ ®¯à¥¤¥«¥­¨¨. �áâ¥áâ¢¥­-
­ë¬ ®¡à §®¬ ¢®§­¨ª ¥â ¢®¯à®á £¥®¬¥âà¨ç¥áª®£® ¨ â®¯®«®£¨ç¥áª®£® ®¯¨á ­¨ï «¨­¥©­® ¢ë¯ãª«ëå
ª®¬¯ ªâ®¢, ¤«ï ª®â®àëå ¢¥à­  â¥®à¥¬  ® ­®á¨â¥«¥. �«¥¤ãîé ï â¥®à¥¬  ¤ ¥â ¤®áâ â®ç­®¥ ãá«®-
¢¨¥.

�¥®à¥¬  1. �ãáâì K � C n | ª®¬¯ ªâ, «¨­¥©­® ¢ë¯ãª«ë© ¯® � àâ¨­® ¨ â ª®© çâ® ¤«ï

ª ¦¤®© â®çª¨ z0 =2 K áãé¥áâ¢ã¥â ª®¬¯«¥ªá­ ï £¨¯¥à¯«®áª®áâì fz : hz; �0i = s0g, á®¤¥à¦ é ï

z0, ­¥ ¯¥à¥á¥ª îé ï K ¨ â ª ï, çâ® ¯à®¥ªæ¨ï K�0 = fhz; �0igz2K ¨¬¥¥â ¢ ¯«®áª®áâ¨ C á¢ï§­®¥

¤®¯®«­¥­¨¥. �®£¤  ¤«ï ª®¬¯ ªâ  K ¢¥à­  â¥®à¥¬  ® ­®á¨â¥«¥ ª®¬¯«¥ªá­®£® ¯à¥®¡à §®¢ ­¨ï

� ¤®­ .

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© (ª®¤ ¯à®¥ªâ 
93-011-259).
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�á­®¢®© ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 1 á«ã¦¨â ¤®ª § ­­ ï ¢ à ¡®â¥  ¢â®à  [6]

�¥®à¥¬  2. �ãáâì '(z) 2 Cc(C n) ¨ '̂(�; z) | ª®¬¯«¥ªá­®¥ ¯à¥®¡à §®¢ ­¨¥ � ¤®­  '. �ãáâì
â®çª  (�0; s0) ­¥ ¯à¨­ ¤«¥¦¨â ­®á¨â¥«î '̂. �ãáâì ¤ «¥¥ áãé¥áâ¢ã¥â ®âªàëâ®¥ á¢ï§­®¥ ­¥-

®£à ­¨ç¥­­®¥ ¬­®¦¥áâ¢® M � C â ª®¥, çâ® s0 2 M ¨ ¯¥à¥á¥ç¥­¨¥ (f�0g �M) \ supp '̂ ¯ãáâ®.

�®£¤  äã­ªæ¨ï ' à ¢­  ­ã«î ­  £¨¯¥à¯«®áª®áâ¨ fz : hz; �0i = s0g.

�®ª § â¥«ìáâ¢® â¥®à¥¬ë 1. �ãáâì '(z) 2 Cc(C n) ¨ ¯à¥®¡à §®¢ ­¨¥ � ¤®­  '̂(�; s) ®¡à -
é ¥âáï ¢ ­ã«ì ¤«ï (�; s) =2 cK. �®§ì¬¥¬ «î¡ãî â®çªã z0 =2 K. �®£¤  ¯® ãá«®¢¨î áãé¥áâ¢ã¥â â®çª 
(�0; s0) 2 (C n n 0)� C â ª ï, çâ® fz : h; �0i = s0g \K = ;, hz0; �0i = s0 ¨ ¬­®¦¥áâ¢® C nK�0 á¢ï§­®,
£¤¥ K�0 = fhz; �0igz2K . �­®¦¥áâ¢® K�0 | ª®¬¯ ªâ ¢ C , ¯®áª®«ìªã ®­® ï¢«ï¥âáï ­¥¯à¥àë¢­ë¬
®¡à §®¬ ª®¬¯ ªâ .

�® ãá«®¢¨î '̂(�0; s0) = 0 ¨ s0 =2 K�0 . �«¥¤®¢ â¥«ì­®, äã­ªæ¨ï �(s) = '̂(�0; s) ®¡à é ¥âáï ¢
­ã«ì ­  ®âªàëâ®¬ á¢ï§­®¬ ­¥®£à ­¨ç¥­­®¬ ¬­®¦¥áâ¢¥ C nK�0 , á®¤¥à¦ é¥¬ â®çªã s0. �®£¤  ¯®
â¥®à¥¬¥ 2 ¨áå®¤­ ï äã­ªæ¨ï '(z) à ¢­  ­ã«î ­  ¯«®áª®áâ¨ fz : hz; �0i = s0g ¨, ¢ ç áâ­®áâ¨, ¢
â®çª¥ z0.

�â¬¥â¨¬, çâ® ãá«®¢¨î â¥®à¥¬ë 1 ã¤®¢«¥â¢®àï¥â «î¡®© ª®¬¯ ªâ ¢ C
n ¢¨¤  K = K1 �K2 �

� � � �Kn, £¤¥ ¤«ï 1 � 1 � n Kj | ª®¬¯ ªâë ¢ C â ª¨¥, çâ® C nKj á¢ï§­®. �à¨ íâ®¬ ª®¬¯ ªâ K
¬®¦¥â ¡ëâì ¤ ¦¥ ­¥á¢ï§­ë¬ ¬­®¦¥áâ¢®¬.

�®ª ¦¥¬ â¥¯¥àì, çâ® ãá«®¢¨¥ â¥®à¥¬ë 1 áãé¥áâ¢¥­­®, â. ¥. áãé¥áâ¢ã¥â ª®¬¯ ªâ, «¨­¥©­® ¢ë-
¯ãª«ë© ¯® � àâ¨­®, ­¥ ã¤®¢«¥â¢®àïîé¨© ãá«®¢¨î â¥®à¥¬ë 1, ¤«ï ª®â®à®£® â¥®à¥¬  ® ­®á¨â¥«¥
­¥ ¢¥à­ .

�â¬¥â¨¬ á«¥¤ãîé¨© ®ç¥¢¨¤­ë© ä ªâ: ¥á«¨ K | ¢ë¯ãª«ë© ª®¬¯ ªâ ¢ C n (¢ ®¡ëç­®¬ á¬ë-
á«¥) ¨ äã­ªæ¨ï '(z) 2 Cc(C n) â ª®¢ , çâ® ¥¥ ¯à¥®¡à §®¢ ­¨¥ � ¤®­  '̂(�; s) ®¡à é ¥âáï ¢ ­ã«ì
¤«ï (�; s) =2 cK, â® à ¢­ë ­ã«î ¨ ¨­â¥£à «ë ®â ' ¯® ¢á¥¬ ¢¥é¥áâ¢¥­­ë¬ £¨¯¥à¯«®áª®áâï¬, ­¥ ¯¥-
à¥á¥ª îé¨¬ K, â. ¥. ¯® â¥®à¥¬¥ ® ­®á¨â¥«¥ ¤«ï ¢¥é¥áâ¢¥­­®£® ¯à¥®¡à §®¢ ­¨ï � ¤®­  '(z) = 0
¢­¥ K (¡¥§ãá«®¢­® ¤«ï ¢ë¯ãª«®£® ª®¬¯ ªâ  ¢ë¯®«­¥­ë ¨ ãá«®¢¨ï â¥®à¥¬ë 1, ­® ¥¥ ¯à¨¬¥­¥­¨¥
¢ ¤ ­­®© á¨âã æ¨¨ ¡ë«® ¡ë ­¥ã¬¥áâ­ë¬). � ª¨¬ ®¡à §®¬ (¢ á«ãç ¥ ¯à®¨§¢®«ì­®£® ª®¬¯ ªâ K),
¥á«¨ '(z) 2 Cc(C n) ¨ '̂(�; s) = 0 ¤«ï (�; s) =2 cK, â® '(z) = 0 ¢­¥ ¢ë¯ãª«®© ®¡®«®çª¨ convK. �â®
®§­ ç ¥â, çâ® ¯à¨ ¯®áâà®¥­¨¨ ¯à¨¬¥à  ­ á ¡ã¤¥â ¨­â¥à¥á®¢ âì â®«ìª® ¬­®¦¥áâ¢® convK nK.

�ãáâì n = 2 ¨ K = f(z1; z2) 2 C 2
�� 1 � jz1j � 2; jz2j � 2g. �ç¨â ï ¢¥ªâ®à w 2 C 2 ¥¤¨­¨ç­ë¬,

­ ©¤¥¬ ãá«®¢¨¥, ¯à¨ ¢ë¯®«­¥­¨¨ ª®â®à®£® ¯«®áª®áâì P = fz 2 C 2 : hz; wi = sg ­¥ ¯¥à¥á¥ª ¥â
K, ­® ¯¥à¥á¥ª ¥â convK. � ª ª ª convK = f(z1; z2) 2 C 2

�� jz1j � 2; jz2j � 2g, â® í«¥¬¥­â à­ë¥
¢ëª« ¤ª¨ ¯®ª §ë¢ îâ, çâ® ­¥®¡å®¤¨¬ë¬ ¨ ¤®áâ â®ç­ë¬ ãá«®¢¨¥¬ ï¢«ï¥âáï ­¥à ¢¥­áâ¢®

jsj < jw1j � 2jw2j: (2)

� íâ®¬ á«ãç ¥, ¢ ç áâ­®áâ¨, 0 < jw1j � 2jw2j ¨ ¯à®¥ªæ¨ï Kw = fhz; wigz2K ¯à¥¤áâ ¢«ï¥â á®¡®©
ª®«ìæ®

Kw = f� 2 C
�� jw1j � 2jw2j � j�j � 2jw1j+ 2jw2jg;

â. ¥. C nKw ­¥á¢ï§­®. �«¥¤®¢ â¥«ì­®, ¤«ï «î¡®© ¯«®áª®áâ¨ fz 2 C 2 : hz; wi = 0g, ¯à®å®¤ïé¥© ç¥à¥§
­ ç «® ª®®à¤¨­ â ¨ ­¥ ¯¥à¥á¥ª îé¥© K, ¬­®¦¥áâ¢® C nKw ­¥á¢ï§­®, â. ¥. K ­¥ ã¤®¢«¥â¢®àï¥â
ãá«®¢¨î â¥®à¥¬ë 1. �ãáâì äã­ªæ¨ï h(x) 2 C1(R) â ª®¢ , çâ® äã­ªæ¨ï '1(z1) = h(jz1j2) à ¢­ 
1 ¤«ï jz1j � 2� 2� ¨ ­ã«î ¤«ï jz1j � 2 � �, £¤¥ 0 < � < 1. �ãáâì ¤ «¥¥ '2(�) = @g(�)=@�, � 2 C ,
£¤¥ g(�) 2 C1(C ) â ª®¢ , çâ® @g(0)=@� 6= 0 ¨ g(�) = 0 ¤«ï j�j � 1. �®«®¦¨¬

'(z) = '1(z1)'2(z2=");

£¤¥ 0 < " < 1. �¬¥¥¬ '(z) 2 D(C 2) ¨ '(0) 6= 0. �®á¨â¥«ì äã­ªæ¨¨ '(z) á®¤¥à¦¨âáï ¢ f(z1; z2) 2
C 2
�� jz1j � 2 � �; jz2j � "g, ¯®íâ®¬ã ¨­â¥£à « ®â '(z) ¯® «î¡®© ¯«®áª®áâ¨ P = f(z1; z2) 2 C 2 :
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hz; wi = sg, ­¥ ¯¥à¥á¥ª îé¥© conv(K), à ¢¥­ ­ã«î. �ãáâì â¥¯¥àì ¯«®áª®áâì P = fz 2 C 2 :
hz; wi = sg ­¥ ¯¥à¥á¥ª ¥â K, ­® ¯¥à¥á¥ª ¥â conv(K), â. ¥. ¢ë¯®«­¥­® (2). �®£¤  ¯® ®¯à¥¤¥«¥­¨îZ

hz;wi=s
'(z)d�(z) =

Z
C

'1(s �w1 + �w2)
@g((s �w2 � �w1)=")

@�
d!2(�): (3)

� ¯à ¢®© ç áâ¨ (3) ¨­â¥£à¨à®¢ ­¨¥ ä ªâ¨ç¥áª¨ ¢¥¤¥âáï ¯® ¬­®¦¥áâ¢ã f� 2 C
�� js �w2 � �w1j � "g,

­® ­  íâ®¬ ¬­®¦¥áâ¢¥ ¢ á¨«ã (2) ¨¬¥¥¬

js �w1 + �w2j �

����s �w1 +
s �w2w2

w1

����+ "jw2j

jw1j
�
jsj+ "jw2j

jw1j
� 1:

�®íâ®¬ã ­  ¬­®¦¥áâ¢¥ ¨­â¥£à¨à®¢ ­¨ï ¨¬¥¥¬ '1(s �w1+�w2) � 1. �®£¤  ¨­â¥£à « ¢ ¯à ¢®© ç áâ¨
(3) à ¢¥­ Z

C

@g((s �w2 � �w1)=")
@�

d!2(�):

� ª ª ª ¯à¨ íâ®¬ w1 6= 0, â® ¯®á«¥¤­¨© ¨­â¥£à « à ¢¥­ ­ã«î, â. ¥. äã­ªæ¨ï '(z) â ª®¢ , çâ®
¨­â¥£à « ®â ­¥¥ ¯® «î¡®© ª®¬¯«¥ªá­®© £¨¯¥à¯«®áª®áâ¨, ­¥ ¯¥à¥á¥ª îé¥© K, à ¢¥­ ­ã«î, ¨ â¥¬
­¥ ¬¥­¥¥ '(z) 6� 0 ¢­¥ K, â. ª. '(0) 6= 0.

�¨â¥à âãà 

1. �¥«£ á®­ �. �à¥®¡à §®¢ ­¨¥ � ¤®­ . { �.: �¨à, 1983. { 152 á.
2. Ludwig D. The Radon transform on Euclidean space // Comm. Pure and Appl. Math. { 1996. {

V. 19. { P. 49{81.
3. Wiegerinck J.J.O.O. Growth properties of Paley-Wiener functions on C n // Proc. Koninkl. Nederl.

akad. Wetensch. { Ser.A. { 1984. { V. 87. { ò 1. { P.95{112.
4. Boman J., Quinto E.T. Support theorems for real-analytic Radon transforms // Duke Math. J. {

1987. { V. 55. { ò4. { P. 943{948.
5. Wiegerinck J.J.O.O. A support theorem for Radon transforms on Rn // Proc. Koninkl. Nederl.

akad. Wetensch. { Ser.A. { 1985. { V. 88. { ò 1. { P. 87{93.
6. �¥ª¥à¨­ �.�. �¥®à¥¬  ® ­®á¨â¥«¥ ¤«ï ¯à¥®¡à §®¢ ­¨ï � ¤®­  ¢ ª®¬¯«¥ªá­®¬ ¯à®áâà ­áâ¢¥

// � â¥¬. § ¬¥âª¨. { 1993. { �. 54. { ò3. { �. 152{154.
7. �¥«ìä ­¤ �.�., �à ¥¢ �.�., �¨«¥­ª¨­ �.�. �­â¥£à «ì­ ï £¥®¬¥âà¨ï ¨ á¢ï§ ­­ë¥ á ­¥©

¢®¯à®áë â¥®à¨¨ ¯à¥¤áâ ¢«¥­¨©. { �.: � ãª , 1962. { 656 á.

�­áâ¨âãâ ¬ â¥¬ â¨ª¨ �®áâã¯¨« 

á �ëç¨á«¨â¥«ì­ë¬ �¥­âà®¬ 06.02.1995
�ä¨¬áª®£® ­ ãç­®£® æ¥­âà 

�®áá¨©áª®© �ª ¤¥¬¨¨ � ãª

45


