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F (a; b; c; z) | £¨¯¥à£¥®¬¥âà¨ç¥áª ï äã­ªæ¨ï � ãáá . �âà®¨âáï ®¡à é¥­¨¥ ¯®â¥­æ¨ «®¢ K

�;a' á

¯«®â­®áâï¬¨ '(x) 2 Lp(Rn) ¬¥â®¤®¬  ¯¯à®ªá¨¬ â¨¢­ëå ®¡à â­ëå ®¯¥à â®à®¢ (���).
�®ïá­¨¬ ¨­â¥à¥á, ¯à®ï¢«ï¥¬ë© ­ ¬¨ ª § ¤ ç¥ ®¡à é¥­¨ï ¯®â¥­æ¨ «®¢ (1). � ­ áâ®ïé¥¥

¢à¥¬ï ¨¬¥¥âáï ¬­®£® à ¡®â ¯® ®¡à é¥­¨î ®¯¥à â®à®¢ â¨¯  ¯®â¥­æ¨ « 
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Z
Rn

�(t)
jtjn��'(x� t)dt; 0 < Re� < n; (3)

á £« ¤ª¨¬¨ å à ªâ¥à¨áâ¨ª ¬¨ �(t) ¢ í««¨¯â¨ç¥áª®¬ ¨ ­¥í««¨¯â¨ç¥áª®¬ á«ãç ïå([1]{[3]). �á­®¢-
­ë¥ âàã¤­®áâ¨ ¯à¨ ®¡à é¥­¨¨ ®¯¥à â®à®¢ (3) ¢®§­¨ª îâ ¢ ­¥í««¨¯â¨ç¥áª®¬ á«ãç ¥, ª®£¤  á¨¬-
¢®«
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¯®â¥­æ¨ «  (3) ¢ëà®¦¤ ¥âáï ­  â®¬ ¨«¨ ¨­®¬ ¬­®¦¥áâ¢¥ ¢ Rn. � ¨¡®«¥¥ ®¡é¨© à¥§ã«ìâ â ¢ íâ®¬
­ ¯à ¢«¥­¨¨ ¡ë« ¯®«ãç¥­ ¢ à ¡®â å [4], [5] (á¬. â ª¦¥ [3]), £¤¥ ¬¥â®¤®¬ ��� ¡ë«  ¯®áâà®¥­ 
®¡é ï áå¥¬  ®¡à é¥­¨ï ¯®â¥­æ¨ «®¢ K�

� ' á Lp-¯«®â­®áâï¬¨ ¢ á«ãç ¥ ¢ëà®¦¤¥­¨ï ¨å á¨¬¢®«®¢
­  ¯à®¨§¢®«ì­®¬ ¬­®¦¥áâ¢¥ ¬¥àë ­ã«ì ¢ Rn. �àã¤­®© ¤«ï ¯®áâà®¥­¨ï ®¡à é¥­¨ï ï¢«ï¥âáï
â ª¦¥ á¨âã æ¨ï, ¢ ª®â®à®© á¨¬¢®« K�

� (�) ¯®â¥­æ¨ «  (3) ¨¬¥¥â ®á®¡¥­­®áâ¨ ­  â®¬ ¨«¨ ¨­®¬
¬­®¦¥áâ¢¥ ¢ Rn. �¡à é¥­¨¥ â ª¨å ¯®â¥­æ¨ «®¢ áâà®¨«®áì ¢ [6]{[8] (á¬. â ª¦¥ [3]).

�¨âã æ¨ï, ¢ ª®â®à®© á¨¬¢®« ¯®â¥­æ¨ «  (3) ®¤­®¢à¥¬¥­­® ¨¬¥¥â ®á®¡¥­­®áâ¨ ¨ ¢ëà®¦¤ ¥â-
áï ­  ­¥ª®â®à®¬ ¬­®¦¥áâ¢¥ ¢ Rn, ¡®«¥¥ âàã¤­ ï ¤«ï ¯®áâà®¥­¨ï ®¡à é¥­¨ï (¯® áà ¢­¥­¨î á
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®¯¨á ­­ë¬¨ ¢ëè¥), à ­¥¥ ­¥ à áá¬ âà¨¢ « áì. � ª ï á¨âã æ¨ï, ª®£¤  á¨¬¢®« m�
a;
(�) (2) ¢ë-

à®¦¤ ¥âáï ­  £¨¯¥à¯«®áª®áâ¨ a� = 0 ¨ ¨¬¥¥â ®á®¡¥­­®áâ¨ (¯à¨ � � n�1
2
) ­  áä¥à¥ j�j = 
,

à áá¬ âà¨¢ ¥âáï ¢ ¤ ­­®© à ¡®â¥. � ¬¥â¨¬, çâ® ¯®áâà®¥­¨¥ ®¡à é¥­¨ï ®¯¥à â®à®¢ (1) á¢ï§ ­® á
¯à¥®¤®«¥­¨¥¬ áãé¥áâ¢¥­­ëå âàã¤­®áâ¥© ¯à¨­æ¨¯¨ «ì­®£® å à ªâ¥à , ®¡ãá«®¢«¥­­ëå â¥¬, çâ®
¤® á¨å ¯®à ­¥¨§¢¥áâ­®, ¯«®â¥­ «¨ ¢ Lp, 1 � p < 2, ¨­¢ à¨ ­â­ë© ¤«ï ®¯¥à â®à  (1) ª« áá �V

�¨§®àª¨­ {� ¬ª®, ¯®áâà®¥­­ë© ¯® áä¥à¥ V = fx 2 Rn : jxj = 
g (ª« áá �V á®áâ®¨â ¨§ è¢ àæ¥-
¢ëå äã­ªæ¨©, ¯à¥®¡à §®¢ ­¨ï �ãàì¥ ª®â®àëå ¨áç¥§ îâ ¢¬¥áâ¥ á® ¢á¥¬¨ á¢®¨¬¨ ¯à®¨§¢®¤­ë¬¨
­  ¬­®¦¥áâ¢¥ V ).

� ¬¥â¨¬ â ª¦¥, çâ® ­¥ª®â®àë¥ à¥§ã«ìâ âë ¯® ®¡à é¥­¨î ®¯¥à â®à®¢ â¨¯  ¯®â¥­æ¨ «  ¬¥-
â®¤®¬ ���, ¯à¨¬¥­ï¥¬ë¬ ¢ ¤ ­­®© à ¡®â¥, ¨§«®¦¥­ë ¢ ®¡§®à­®© áâ âì¥ [3].

1. �à¥®¡à §®¢ ­¨¥ �ãàì¥ ¯®â¥­æ¨ «  K
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' ¨ ¨­¢ à¨ ­â­®¥ ¯à®áâà ­áâ¢®

�ãáâì �V | ã¯®¬ï­ãâë© ¢ëè¥ ª« áá �¨§®àª¨­ {� ¬ª®, ¯®áâà®¥­­ë© ¯® áä¥à¥ V = fx 2
Rn : jxj = 
g (¯à®áâà ­áâ¢  �V , ¯®áâà®¥­­ë¥ ¯® ¯à®¨§¢®«ì­®¬ã § ¬ª­ãâ®¬ã ¬­®¦¥áâ¢ã V � Rn,
¨áá«¥¤®¢ «¨áì ¢ [9]{[11] (á¬. â ª¦¥ [1], [3])).
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ãª § ­­ë¥ ¢ëè¥ ®£à ­¨ç¥­¨ï ­  �. �ãáâì ¤ «¥¥ (T 
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�®ª § â¥«ìáâ¢® â¥®à¥¬ë ®á­®¢ ­® ­  ¯à¥¤áâ ¢«¥­¨¨
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­¨¥ (7) «¥£ª® ¯à®¢¥àï¥âáï ¯¥à¥å®¤®¬ ª ®¡à § ¬ �ãàì¥ ¤«ï '(x) 2 �V á ãç¥â®¬ â¥®à¥¬ë 1. �¤­ ª®
à á¯à®áâà ­¥­¨¥ ¥£® ­  äã­ªæ¨¨ '(x) 2 Lp ­¥ïá­® ¢ á¨«ã â®£®, çâ® ¤® á¨å ¯®à ­¥¨§¢¥áâ­®, ¯«®â¥­
«¨ ¢ Lp (1 � p < 2) ª« áá �V .

�®ª § â¥«ìáâ¢® ¯à®¢®¤¨âáï á«¥¤ãîé¨¬ ®¡à §®¬. �­ ç «¥ ¯®«ãç ¥âáï ¯à¥¤áâ ¢«¥­¨¥ ¤«ï
ª®¬¯®§¨æ¨¨ (T 
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(¯à¨ íâ®¬ áãé¥áâ¢¥­­® ãç¨âë¢ ¥âáï áã¬¬¨àã¥¬®áâì ï¤à  ®¯¥à â®à  K

a;a;�),   § â¥¬ ¯à¥¤¥«ì­ë¬

¯¥à¥å®¤®¬ ¯à¨ � ! 0 ¨§ íâ®£® ¯à¥¤áâ ¢«¥­¨ï ¯®«ãç ¥âáï (7) ¤«ï '(x) 2 S. � «¥¥ ¯à¥¤áâ ¢«¥­¨¥
(7) à á¯à®áâà ­ï¥âáï ¯® ®£à ­¨ç¥­­®áâ¨ ­  äã­ªæ¨¨ '(x) 2 Lp (á ãç¥â®¬ ¯«®â­®áâ¨ ª« áá  S ¢
Lp).

� ¬¥ç ­¨¥. �£à ­¨ç¥­¨ï 0 < � < 1 ¨«¨ n � 2 � � < n ¢ â¥®à¥¬¥ 2 ¢ë§¢ ­ë â¥¬, çâ® ¤«ï
®áâ «ì­ëå � ­¥ ã¤ «®áì à¥è¨âì ¢®¯à®á ® ­ã«ïå äã­ªæ¨¨M�


 (j�j2). �¤­ ª® íâ® ®¡áâ®ïâ¥«ìáâ¢® ­¥
ï¢«ï¥âáï ¯à¥¯ïâáâ¢¨¥¬ ¤«ï ¯®áâà®¥­¨ï ®¡à é¥­¨ï ¯®â¥­æ¨ «®¢ (1). �â® ®¡à é¥­¨¥ ¤«ï «î¡®£®
�, 0 < Re� < n, ¬®¦­® ¯®áâà®¨âì ¢ ¡®«¥¥ £à®¬®§¤ª®¬ (¯® áà ¢­¥­¨î á (9)) ¢¨¤¥
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(jm�
a;
(�)j2 + i�)(j�j2 + 
2("+ i)2)l

�
� f(x);

¯à¥¤¥« ¯® Lp-­®à¬¥ ¬®¦­® § ¬¥­¨âì ¯à¥¤¥«®¬ ¯®çâ¨ ¢áî¤ã.

�¢â®àë ¡« £®¤ àïâ ¯à®ä¥áá®à  �.�. � ¬ª® §  ¯®«¥§­®¥ ®¡áã¦¤¥­¨¥ à¥§ã«ìâ â®¢ à ¡®âë.

�¨â¥à âãà 

1. � ¬ª® �.�. �¨¯¥àá¨­£ã«ïà­ë¥ ¨­â¥£à «ë ¨ ¨å ¯à¨«®¦¥­¨ï. { �®áâ®¢ ­/� : �§¤-¢® �®áâ®¢áª.
ã­-â , 1984. { 208 á.

2. � ¬ª® �.�., �¨«¡ á �.�., � à¨ç¥¢ �.�. �­â¥£à «ë ¨ ¯à®¨§¢®¤­ë¥ ¤à®¡­®£® ¯®àï¤ª  ¨ ­¥ª®-

â®àë¥ ¨å ¯à¨«®¦¥­¨ï. { �¨­áª : � ãª  ¨ â¥å­., 1987. { 688 á.
3. Samko S.G. Inversion theorems for potential-type integral transforms in Rn and on Sn�1 // Int.

Transf. and Special Funct. { 1993. { V. 1. { ò 2. { P. 145{163.
4. � ¢®«¦¥­áª¨© �.�., �®£¨­ �.�. �¯¯à®ªá¨¬ â¨¢­ë© ¯®¤å®¤ ª ®¡à é¥­¨î ®¡®¡é¥­­ëå ¯®-

â¥­æ¨ «®¢ �¨áá  // �®ª«. ���. { 1992. { �. 324. { ò4. { �. 738{741.
5. � ¢®«¦¥­áª¨© �.�. �¡à é¥­¨¥ ®¡®¡é¥­­ëå ¯®â¥­æ¨ «®¢ �¨áá  ¢ ­¥í««¨¯â¨ç¥áª®¬ á«ãç ¥.

{ �®áâ®¢áª. ã­-â. { �®áâ®¢-­ -�®­ã, 1992. { 18 c. { �¥¯. ¢ ������ 29.07.92, ò2495-�92.
6. � ¢®«¦¥­áª¨©�.�., �®£¨­ �.�. �¡ ®¤­®¬ ¬¥â®¤¥ ®¡à é¥­¨ï ®¯¥à â®à®¢ â¨¯  ¯®â¥­æ¨ « .

{ �®áâ®¢áª. ã­-â. { �®áâ®¢-­ -�®­ã, 1991. { 81 c. { �¥¯. ¢ ������ 06.03.91, ò978-�91.

79



7. Rubin B.S. One sided potentials, the spaces L�
p;r and the inversion of Riesz and Bessel potentials

in the half-space // Math. Nachr. { 1988. { Bd. 136. { S. 177{208.
8. �«¨áã«â ­®¢  �.�., � ¢®«¦¥­áª¨© �.�., �®£¨­ �.�. �¡à é¥­¨¥ ¯®â¥­æ¨ «®¢ �¨áá  á ®á-

æ¨««¨àãîé¨¬¨ å à ªâ¥à¨áâ¨ª ¬¨. { �®áâ®¢áª. ã­-â. { �®áâ®¢-­ -�®­ã, 1992. { 23 c. { �¥¯.
¢ ������ 27.12.91, ò191-�92.

9. � ¬ª® �.�. �¡ ®á­®¢­ëå äã­ªæ¨ïå, ¨áç¥§ îé¨å ­  § ¤ ­­®¬ ¬­®¦¥áâ¢¥, ¨ ® ¤¥«¥­¨¨ ­ 

äã­ªæ¨¨ // � â¥¬. § ¬¥âª¨. { 1977. { T. 21. { ò5. { C. 677{689.
10. � ¬ª® �.�. � ¯«®â­®áâ¨ ¢ Lp(Rn) ¯à®áâà ­áâ¢ �V â¨¯  �¨§®àª¨­  // � â¥¬. § ¬¥âª¨. {

1982. { T. 31. { ò6. { C. 855{865.
11. Samko S.G. Denseness of the spaces �V of Lizorkin type in the mixed Lp(Rn)-spaces // Stud.

Math. { 1995. { ò3. { P. 199{210.

�®áâ®¢áª¨© £®áã¤ àáâ¢¥­­ë© �®áâã¯¨« 

ã­¨¢¥àá¨â¥â 23.10.1997

80


