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� ¤ ­­®© à ¡®â¥ ¨§ãç îâáï ®¯¥à â®àë áä¥à¨ç¥áª®© á¢¥àâª¨ â¨¯  ¯®â¥­æ¨ «  K�;� , 0 <
Re� < 1, á® áâ¥¯¥­­®-«®£ à¨ä¬¨ç¥áª¨¬ ï¤à®¬ ¢¨¤ 

(K�;�f)(x) =
Z

Sn�1

f(�)
jx� �jn�1��

ln�
m

jx� �j
d�; x 2 Sn�1; (0.1)

¨ £¨¯¥àá¨­£ã«ïà­ë¥ áä¥à¨ç¥áª¨¥ ®¯¥à â®àë D�;� , Re� � 0, á â ª¨¬ ¦¥ ï¤à®¬

(D�;�f)(x) = lim
"!0

Z
Sn�1

jx��j�"

f(�)� f(x)
jx� �jn�1+�

ln�
m

jx� �j
d�; x 2 Sn�1; (0.2)

£¤¥ � 2 R1, Sn�1 | ¥¤¨­¨ç­ ï áä¥à  ¢ Rn,   m > 3 ä¨ªá¨à®¢ ­®. �¥«ì à ¡®âë | ¤ âì ®¯¨á ­¨¥
®¡à §  ¨ ¢ëï¢¨âì § ¢¨á¨¬®áâì ®â �, � á¢®©áâ¢ ãª § ­­ëå ®¯¥à â®à®¢ ¢ ®¡®¡é¥­­ëå ¯à®áâà ­-
áâ¢ å ��¥«ì¤¥à  H!

0 (Sn�1; �), �(x) = jx� aj�, 0 < � < n, á å à ªâ¥à¨áâ¨ª®© !(t) ¨§ ª« áá®¢ â¨¯ 
� à¨{�â¥çª¨­ . �à¨ � = 0 ®¯¥à â®àë áä¥à¨ç¥áª®© á¢¥àâª¨ ¯®àï¤ª  0 < � < 1 ¨ á¢ï§ ­­ë¥ á
­¨¬¨ £¨¯¥àá¨­£ã«ïà­ë¥ áä¥à¨ç¥áª¨¥ ®¯¥à â®àë á íâ®© â®çª¨ §à¥­¨ï á ¡®«ìè®© ¯®«­®â®© ¨§ã-
ç¥­ë ¢ [1]{[3] (¢ [3] à áá¬®âà¥­ â ª¦¥ á«ãç © ¯à®¨§¢®«ì­ëå ¯®àï¤ª®¢ � > 0). �§¢¥áâ­®, çâ®
¢ ¦­ãî à®«ì ¯à¨ ¨§ãç¥­¨¨ ®¯¥à â®à®¢ áä¥à¨ç¥áª®© á¢¥àâª¨ ¨£à îâ ¬ã«ìâ¨¯«¨ª â®àë (á¬.,
­ ¯à., ®¡§®à [4] ¨ ¬®­®£à ä¨î [5]) ¨ ¨å §­ ­¨¥ ¯®§¢®«ï¥â áã¤¨âì ®¡ ®¡à §¥ ®¯¥à â®à  áä¥à¨ç¥-
áª®© á¢¥àâª¨ ¨ ¤¥« âì ¢ë¢®¤ë ® â®© ¨«¨ ¨­®© ¥£® £« ¤ª®áâ¨. �à¨­æ¨¯¨ «ì­ë¬ ¬®¬¥­â®¬ ¯à¨
¨§ãç¥­¨¨ ®¯¥à â®à®¢ (0.1){(0.2) ¯à¨ � = 0 ®ª § «®áì â®, çâ® ¢®§¬®¦­® ï¢­® ¯à®áç¨â âì ¨å ¬ã«ì-
â¨¯«¨ª â®àë [4], [6], ¨  ­ «¨§ íâ¨å ¬ã«ìâ¨¯«¨ª â®à®¢ ¯®§¢®«¨« á¤¥« âì ¢ë¢®¤ ®¡ ã«ãçè¥­¨¨
£« ¤ª®áâ¨. �®«¥¥ â®ç­ë© à¥§ã«ìâ â ®¡ ¨§®¬®àä¨§¬¥ ¡ë« ã¦¥ ¤®áâ¨£­ãâ á ¯®¬®éìî ®æ¥­®ª â¨¯ 
�¨£¬ã­¤ . �ª § «®áì, ­ ¯à¨¬¥à, çâ® (¯à¨ 0 < � < 1) ®¡à § ®¯¥à â®à  (0.1) á®¢¯ ¤ ¥â á  ­ «®-
£¨ç­ë¬ ®¡®¡é¥­­ë¬ ¢¥á®¢ë¬ ¯à®áâà ­áâ¢®¬ ��¥«ì¤¥à  á ¤àã£®© å à ªâ¥à¨áâ¨ª®© t�!(t) ¨ â¥¬
á ¬ë¬ ¯®àï¤®ª £« ¤ª®áâ¨ ã«ãçè ¥âáï â®ç­® ­  �. � ¯®á«¥¤­¥¥ ¢à¥¬ï [7], [8] ¯®¤®¡­ë¬ ®¡à §®¬
¡ë«¨ à áá¬®âà¥­ë ®¯¥à â®àë áä¥à¨ç¥áª®© á¢¥àâª¨ ª®¬¯«¥ªá­®£® ¯®àï¤ª  0 � Re� < 1, ¯à¨
íâ®¬ ®ª § «®áì, çâ® ¯à¨ Re� = 0 ®¯¥à â®àë áä¥à¨ç¥áª®© á¢¥àâª¨ ¨¬¥¥â á¬ëá« ®¯à¥¤¥«ïâì á
á ¬®£® ­ ç «  ª ª £¨¯¥àá¨­£ã«ïà­ë¥ áä¥à¨ç¥áª¨¥ ®¯¥à â®àë.

�¥«ì à ¡®âë | ¢ëï¢¨âì ¯à¨ � 6= 0 § ¢¨á¨¬®áâì £« ¤ª®áâ­ëå á¢®©áâ¢ ®¯¥à â®à  ­¥ â®«ìª®
®â �, ­® ¨ ®â �. � á®¦ «¥­¨î, ¢ íâ®¬ á«ãç ¥ ¯à¨ ¯à®¨§¢®«ì­ëå � ¨ � ¬ã«ìâ¨¯«¨ª â®àë ï¢­®
­¥ ¯à®áç¨âë¢ îâáï, ¨ ¯®â®¬ã ®á­®¢­®© ¬¥â®¤ ¨áá«¥¤®¢ ­¨ï § ª«îç ¥âáï ¢ ¯®«ãç¥­¨¨ ®æ¥­®ª
â¨¯  �¨£¬ã­¤ , ¨, ª ª ®ª §ë¢ ¥âáï, ¢ íâ¨å ®æ¥­ª å ¢®§­¨ª ¥â ¤®¯®«­¨â¥«ì­ ï ®á®¡¥­­®áâì «®-
£ à¨ä¬¨ç¥áª®£® â¨¯  â®£® ¦¥ ¯®àï¤ª  �. �â¬¥â¨¬, çâ® ¢ á«ãç ¥ ¤à®¡­ëå ¨­â¥£à «®¢ ¯®àï¤ª 
0 < � < 1 ¯® ®âà¥§ªã ¢¥é¥áâ¢¥­­®© ®á¨ ¯®¤®¡­ë¥ ®¯¥à â®àë á® áâ¥¯¥­­®-«®£ à¨ä¬¨ç¥áª¨¬
ï¤à®¬ ¢ ¡¥§¢¥á®¢®¬ ¨ ¢¥á®¢®¬ á«ãç ïå ¯à¨ ­ âãà «ì­ëå � à áá¬ âà¨¢ «¨áì ¢ [9], [10] (¯à¨ � > 0

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

£à ­â ò 00-01-00046a.
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c¬. [11], x 21, [12],   â ª¦¥ [13], [14], £¤¥ à áá¬®âà¥­ë ¢®«ìâ¥àà®¢áª¨¥ ®¯¥à â®àë ­  ®âà¥§ª¥).
�¤­ ª® ¯à¨¬¥­ï¥¬ë¥ â ¬ ¬¥â®¤ë ®á­®¢ ­ë ­  ¢®«ìâ¥àà®¢®áâ¨ ¨ ®¤­®¬¥à­®áâ¨ ¨ ­¥¯à¨¬¥­¨¬ë
¢ ­ è¥¬ á«ãç ¥ â¥¬ ¡®«¥¥ ¤«ï ª®¬¯«¥ªá­ëå ¯®àï¤ª®¢. � ¯®¬®éìî ®æ¥­®ª â¨¯  �¨£¬ã­¤  ¤®ª -
§ë¢ îâáï â¥®à¥¬ë ® ¤¥©áâ¢¨¨ ¢¨¤  K�;� : H!

0 (Sn�1; �) ! H!�;�
0 (Sn�1; �), £¤¥ !�(t) = t� ln� m

t
!(t)

¨ ¯®¤®¡­ë¥ ¦¥ à¥§ã«ìâ âë ¤«ï ®¯¥à â®à®¢ D�;� , 0 < Re� < 1, ¨ Di�. � ®â«¨ç¨¥ ®â ¤à®¡­ëå ¨­-
â¥£à «®¢ ­  ®âà¥§ª¥ ¯®¤®¡­®£® à®¤  â¥®à¥¬ë ¢ ­¥ª®â®àëå á«ãç ïå âà¥¡ãîâ ®¡à é¥­¨ï ã¦¥ ­¥
ª ®¤­®¯ à ¬¥âà¨ç¥áª¨¬,   ª ¤¢ã¯ à ¬¥âà¨ç¥áª¨¬ ª« áá ¬ â¨¯  � à¨{�â¥çª¨­  (®¯à¥¤¥«¥­¨¥
1.3).

1. �¡®§­ ç¥­¨ï ¨ ¢á¯®¬®£ â¥«ì­ë¥ á¢¥¤¥­¨ï

�ç¨â ¥¬ n � 3. �ãáâì x, y | â®çª¨ ­  ¥¤¨­¨ç­®© áä¥à¥ Sn�1 = fx : x 2 Rn, jxj = 1g ¨
jSn�1j = 2�

n�1
2 ��1

�
n�1
2

�
| ¯«®é ¤ì íâ®© áä¥àë, cn = jSn�2j. �¥à¥§

!(f; t) = sup
jx�yj�t
x;y2Sn�1

jf(x)� f(y)j

®¡®§­ ç¨¬ ¬®¤ã«ì ­¥¯à¥àë¢­®áâ¨ ­  áä¥à¥. �ã¤¥¬ â ª¦¥ ¨á¯®«ì§®¢ âì ®¡®§­ ç¥­¨ï (�f)(x; y) =
f(x) � f(y), k�;�(t) = t��n+1 ln� m

t
, t > 0, ¤«ï ï¤à , �(x) = jx � aj� ¯à¨ 0 < � < n ¤«ï ¢¥á  ¨

¯®« £ âì 
 = n�1�Re�. �áâà¥ç îé¨¥áï ­¨¦¥ ª®­áâ ­âë ®¡®§­ ç¨¬ ¡ãª¢®© c ¨ ¡ã¤¥¬ áç¨â âì,
¥á«¨ ­¥ ®£®¢®à¥­® ¨­®¥, h = jx� yj < 1, m > 3;m1 > 2.

� ¤ «ì­¥©è¥¬ ¯®­ ¤®¡ïâáï á«¥¤ãîé¨¥ ª« áá¨ç¥áª¨¥ ç¨á«®¢ë¥ ­¥à ¢¥­áâ¢  ¢ á«ãç ¥ ª®¬-
¯«¥ªá­ëå ¯®ª § â¥«¥©:

jx� � y�j � cjx� yjxRe��1; x � y > 0; Re� � 0; (1.1)

jx� � y�j � cjx� yjyRe��1; x � y > 0; Re� � 1; (1.2)

jx� � y�j � cjx� yjRe�; x; y > 0; 0 � Re� � 1: (1.3)

�¯à ¢¥¤«¨¢ 

�¥¬¬  1.1 ([3]). �ãáâì n � 3 ¨ 0 � a < b � 2, â®£¤ 

J(a; b) =
Z

a<jx��j<b

g(jx � �j)d� � cn

bZ
a

g(u)un�2du; (1.4)

Z
a<jx��j<b

g(jx � �j)d� =
Z

a<jy��j<b

g(jy � �j)d�; x; y 2 Sn�1: (1.5)

�â¢¥à¦¤¥­¨ï «¥¬¬ë á«¥¤ãîâ ¨§ á¯à ¢¥¤«¨¢®£® ¯à¨ n � 2 à ¢¥­áâ¢ 

J(a; b) = 23�ncn

Z b

a

g(u)un�2(4� u2)
n�3
2 du; (1.6)

 ­ «®£¨ç­®£® ä®à¬ã«¥ � â « ­  (­ ¯à., [5], á. 20), ¨ ®ç¥¢¨¤­®© ­¥§ ¢¨á¨¬®áâ¨ ®â x 2 Sn�1 ¯à ¢®©
ç áâ¨ ¢ (1.6). �¥¯®áà¥¤áâ¢¥­­ë©  ­ «¨§ ä®à¬ã«ë (1.6) ¤ ¥â á«¥¤ãîé¥¥ ¯®«¥§­®¥

�«¥¤áâ¢¨¥ 1.1. �ãáâì b | ª®¬¯«¥ªá­®¥ ç¨á«®, Re b < n� 1. �®£¤ 
Z

jx��j<a

jx� �j�bd� = cna
n�1�b

�
1

n� 1� b
+ o(1)

�
; a! 0;

¯à¨ç¥¬

jo(1)j �
(n� 3)a2

8(n+ 1�Re b)
;
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¨

Z
jx��j>a

jx� �j�bd� = cn

8>>>>>>><
>>>>>>>:

an�1�b
�

1
n�1�b

+ o(1)
�
; a! 0; Re b > n� 1;

ln 2
a
(1 + o(1)) ; a! 0; b = n� 1;

2�b+n�2B
�
n�1�b

2
; n�1

2

�
+ o(1); a! 0; Re b < n� 1;

ai Im b

i Im b
+C + o(1); a! 0; Re b = n� 1; b 6= n� 1;

£¤¥ C = � 2i Im b

i Im b
+ 23�n

2R
0

u�i Im b�1
��
4� u2

�n�3
2 � 2n�3

�
du.

�¥¬¬  1.2. �ãáâì x; y; � 2 Sn�1 ¨ jx��j � 2jx�yj. �®£¤  ¯à¨ Re 
 � 0 ¨ � 2 R1 á¯à ¢¥¤«¨¢®

­¥à ¢¥­áâ¢®
����jx� �j�
 ln�

m

jx� �j
� jy � �j�
 ln�

m

jy � �j

���� � cjx� yj

jx� �jRe 
+1
ln�

m1

jx� �j
; m1 > 2: (1.7)

�®ª § â¥«ìáâ¢®. �à®¢¥¤¥¬ ¥£® ¤«ï ¯à®áâ®âë ¯à¨ 
�0. �¡®§­ ç¨¬ f(a) = a�
 ln� m

a
, � 2 R1,

0 < a � 2. �ãáâì ¤ «¥¥ 0 < b � 2 â ª®¢®, çâ® a � 2jb � aj. �® ä®à¬ã«¥ � £à ­¦  ¨¬¥¥¬
f(b) � f(a) = �(b � a)

�

 + � ln�1 m

�

�
��
�1 ln� m

�
, £¤¥ � 2 (min(a; b);max(a; b)). �áâ ¥âáï ãç¥áâì,

çâ® ¨§ ãá«®¢¨© ­  a, b c«¥¤ã¥â a

2
� min(a; b) � max(a; b) � 3

2
a, çâ® áà §ã ¤ ¥â jf(b) � f(a)j �

cjb � aja�
�1 ln� m1

a
, ®âªã¤  ¯®«ãç¨¬ (1.7) ¯à¨ 
 � 0. �«ãç © Re 
 � 0 à áá¬ âà¨¢ ¥âáï ã¦¥ á

ãç¥â®¬ ¤®ª § ­­®£® ¨ ç¨á«®¢ëå ­¥à ¢¥­áâ¢ (1.1){(1.2) ¤«ï ª®¬¯«¥ªá­ëå ¯®àï¤ª®¢.

�¥¬¬  1.3. �ãáâì � 2 R1 n f0g, � � 0, x; y 2 Sn�1 ¨ h = jx� yj. �®£¤ 

jA(h)j =
����

Z
jx��j�2h

d�

jy � �jn�1+i�
ln�

m

jy � �j

���� � c ln�
m

h
;

£¤¥ m > 3 ¨ c § ¢¨á¨â ®â � ¨ �, ­® ­¥ § ¢¨á¨â ®â h.

�®ª § â¥«ìáâ¢®. �à¥¦¤¥ ¢á¥£® § ¬¥â¨¬, çâ® ¨­â¥£à « A(h) ¯à¥¤áâ ¢«ï¥â á®¡®© äã­ªæ¨î,
¨­¢ à¨ ­â­ãî ®â­®á¨â¥«ì­® ¢á¥å ¢à é¥­¨© ¯® x ¨ y, ¨, á«¥¤®¢ â¥«ì­® (­ ¯à., [5], á. 36), § ¢¨á¨â
â®«ìª® ®â jx� yj = h, â ª çâ® ®¡®§­ ç¥­¨¥ A(h) ª®àà¥ªâ­®. �¬¥¥¬ [15]

A(h) =
Z

jy��j�2h

ln� m

jy��j
d�

jy � �jn�1+i�
�

Z
h�jx��j�2h
jy��j�2h

ln� m

jy��j
d�

jy � �jn�1+i�
+

Z
jx��j�2h

h�jy��j�2h

ln� m

jy��j
d�

jy � �jn�1+i�
=

= A1 +A2 +A3:

�à®é¥ ¢á¥£® ®æ¥­¨¢ ¥âáï A3, ¯®áª®«ìªã §¤¥áì ¢®§¬®¦­   ¡á®«îâ­ ï ®æ¥­ª , ¨ ¢ á¨«ã (1.4) áà §ã
¯®«ãç ¥¬ jA3j � c ln� m

h
. � á¨«ã jx � �j � 2h � jy � �j § ¬¥ç ¥¬, çâ® ®æ¥­ª  jA2j  ­ «®£¨ç­ 

®æ¥­ª¥ jA3j, ¯®íâ®¬ã jA2j � c ln� m

h
. �æ¥­¨¬ â¥¯¥àì A1. �¡®§­ ç¨¬ A(�) =

2R
2h

u�1�i� ln� m

u
du. �

á¨«ã ä®à¬ã«ë (1.6) ¨­â¥£à « A1 � cnA(�) áå®¤¨âáï  ¡á®«îâ­®, ¯®íâ®¬ã ®áâ ¥âáï ®æ¥­¨âì A(�).
�®ª ¦¥¬, çâ®

jA(�)j �
�
c1
j�j

+
c2
j�j2

+ � � �+
cs
j�js

�
ln�

m

h
; (1.8)

£¤¥ s = �+1, ¥á«¨ � 2 N , ¨ s = [�]+2, ¥á«¨ � 62 N . �çâ¥¬ ®ç¥¢¨¤­®¥ ­¥à ¢¥­áâ¢® jA(0)j � 2
j�j
. �à¨

� > 0 ¨á¯®«ì§ã¥¬ à¥ªãàà¥­â­®¥ ­¥à ¢¥­áâ¢®, ¯®«ãç ¥¬®¥ ¨­â¥£à¨à®¢ ­¨¥¬ ¢ A(�) ¯® ç áâï¬

jA(�)j �
�

j�j
jA(� � 1)j+

c

j�j
ln�

m

h
; � > 0: (1.9)
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�âáî¤  ¨ ¨§ ®æ¥­ª¨ ¤«ï A(0) ¨¬¥¥¬ (1.9) 8� 2 N . �ç¨âë¢ ï íâ®, ¢¨¤¨¬, çâ® ¤«ï ¯à®¨§¢®«ì­®£®
� > 0 ¤®áâ â®ç­® à áá¬®âà¥âì á«ãç © 0 < � < 1. �à¨ â ª®¬ � ¯à®¤®«¦¨¬ ¨­â¥£à¨à®¢ ­¨¥ ¯®
ç áâï¬, ¯à¨¢®¤ïé¥¥ ª (1.8), çâ® ¤ áâ à¥ªãàà¥­â­ãîä®à¬ã«ã ¢¨¤  jA(�)j � c1

j�j
ln� m

h
+ c2
j�j2

ln��1 m
h
+

c3
j�j2

jA(� � 2)j; ®âªã¤  á ãç¥â®¬ jA(� � 2)j � c áà §ã ¢ë¢®¤¨âáï (1.9) ¤«ï � 2 (0; 1). A­ «®£¨ç­®
à áá¬ âà¨¢ ¥¬ á«ãç © ®áâ «ì­ëå � 62 N (¯®¤à®¡­¥¥ á¬. [15]).

� ¬¥ç ­¨¥ 1.1. �à¨ � > 0, � 2 R1 á¯à ¢¥¤«¨¢ë ­¥à ¢¥­áâ¢ 

Z h

0

u��1 ln�
m

u
du � ch� ln�

m

h
;

Z 2

h

u���1 ln�
m

u
du � ch�� ln�

m

h
: (1.10)

�à¨ � > 0, � � 0 ®­¨ «¥£ª® á«¥¤ãîâ, ¥á«¨ ¨á¯®«ì§®¢ âì à ááã¦¤¥­¨ï ¨§ «¥¬¬ë 1.3. �«ï
� < 0 «¥¢®¥ ¨§ ­¥à ¢¥­áâ¢ (1.10) ®ç¥¢¨¤­®,   çâ® ª á ¥âáï ¯à ¢®£®, â® ®­® ¬®¦¥â ¡ëâì ¯à®¢¥à¥­®
á ¯®¬®éìî ¯à®áâ®£® ãâ¢¥à¦¤¥­¨ï, ª®â®à®¥ ¤«ï ã¤®¡áâ¢  ¯à¨¢¥¤¥¬ ¢ ¢¨¤¥ «¥¬¬ë.

�¥¬¬  1.4. �ãáâì "; � 2 R1. �ã­ªæ¨ï

t" ln�
m

t
; 0 < t < 2; (1.11)

¯®çâ¨ ã¡ë¢ ¥â, ¥á«¨ " < 0 ¨«¨ " = 0; � � 0, ¨ ¯®çâ¨ ¢®§à áâ ¥â, ¥á«¨ " > 0 ¨«¨ " = 0; � � 0.

�¥¬¬  1.5. �ãáâì m > 3, � 2 R1, � < n� 1, � < n� 1. �®£¤ 

Z
Sn�1

ln� m

jx��j

jx� �j�jy � �j�
d� � c

8>>><
>>>:

jx� yj�(�+��n+1); � + � > n� 1;

ln 2
jx�yj

; � + � = n� 1;

1; � + � < n� 1;

(1.12)

Z
Sn�1

ln� m

jx��j

jx� �j�jy � �j�
d� � d

8>>><
>>>:

jx� yj�(�+��n+1); � + � > n� 1;

ln 2
jx�yj

; � + � = n� 1;

1; � + � < n� 1;

(1.13)

£¤¥ c, d | ­¥ª®â®àë¥ ¯®«®¦¨â¥«ì­ë¥ ª®­áâ ­âë ¨ jx� yj < 1.

�®ª § â¥«ìáâ¢® (1.12) ¯à¨ � = 0 ¬®¦­® ­ ©â¨ ¢ [16], [17]. � á«ãç ¥ � 6= 0 ®­® ¯à®¢®¤¨âáï ¯®
 ­ «®£¨ç­®© áå¥¬¥ á ¨á¯®«ì§®¢ ­¨¥¬ á«¥¤áâ¢¨ï 1.1 ¨ § ¬¥ç ­¨ï 1.2. �®«¥¥ â®£®, (1.12) á¯à ¢¥¤-
«¨¢® ¨ ¤«ï ª®¬¯«¥ªá­ëå �, �, ¥á«¨ ®æ¥­¨¢ âì ¬®¤ã«ì ¨­â¥£à «  ¢ «¥¢®© ç áâ¨ (1.12) ¨ § ¬¥­¨âì
¢ ¯à ¢®© ç áâ¨ ­¥à ¢¥­áâ¢  �, � ­  Re �, Re �. �­ «®£¨ç­® ¤®ª §ë¢ ¥âáï ¨ (1.13). �à®¬¥ â®£®,
(1.13) á¯à ¢¥¤«¨¢® ¤«ï ª®¬¯«¥ªá­ëå �, � ¢ á«ãç ¥ Re �+Re � � n� 1 á â¥¬¨ ¦¥ ®£®¢®àª ¬¨, çâ®
¨ ¢ëè¥.

�¯à¥¤¥«¥­¨¥ 1.1. �ã¤¥¬ £®¢®à¨âì, çâ® !(t) 2W , t 2 [0; `], ¥á«¨
 ) !(t) ­¥¯à¥àë¢­ ;
¡) !(0) = 0, w(t) > 0, t > 0;
¢) !(t) ¯®çâ¨ ¢®§à áâ ¥â.

�¯à¥¤¥«¥­¨¥ 1.2. �ãáâì !(h) 2W . �¥à¥§ H!(Sn�1) ®¡®§­ ç¨¬ ª« áá äã­ªæ¨© f 2 C(Sn�1)
â ª¨å, çâ® !(f; h) � c!(h); á ­®à¬®© kfkH!(Sn�1) = kfkC(Sn�1) + sup

t>0

!(f;t)
!(t)

. �¡®¡é¥­­ë¬ ¢¥á®¢ë¬

¯à®áâà ­áâ¢®¬ ��¥«ì¤¥à  ­ §®¢¥¬ ª« áá H!(Sn�1; �) = ff : �f 2 H!(Sn�1)g. �á«¨ ¤®¯®«­¨â¥«ì­®
¢ë¯®«­¥­® ¨ ãá«®¢¨¥ lim

x!a
(�f)(x) = 0, £¤¥ �(x) = jx� aj�, a 2 Sn�1, â® ¯®« £ ¥¬ f 2 H!

0 (Sn�1; �).
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�¯à¥¤¥«¥­¨¥ 1.3. �ª ¦¥¬, çâ® !(t) 2 ���, � > � � 0, ¥á«¨ !(t) 2W ¨

Z �

0

�
�

t

��
!(t)
t
dt � c!(�);

Z `

�

�
�

t

��
!(t)
t
dt � c!(�); 0 < � < `=2: (1.14)

�®®â¢¥âáâ¢ãîé¨© ª« áá, ª®£¤  ¢ë¯®«­¥­® â®«ìª® ¯¥à¢®¥ ¨§ ãá«®¢¨© (1.14), ®¡ëç­® ®¡®§­ ç îâ
��, ¨ !(t) 2 ��, ¥á«¨ ¢ë¯®«­¥­® â®«ìª® ¢â®à®¥ ¨§ ãá«®¢¨© (1.14), ¯®íâ®¬ã ��� = ��\��. � á«ãç ¥
� = 0, � = 1 ¯®«ãç ¥¬ ¨§¢¥áâ­ë© ª« áá �0

1 � à¨{�â¥çª¨­  [18], [19].

� ¬¥ç ­¨¥ 1.2. � ¦­® ®â¬¥â¨âì, çâ® ¢ á«ãç ¥ ¬®¤ã«¥© ­¥¯à¥àë¢­®áâ¨ ¯à¨ � � 0, � � 1
¢á¥£¤  ¢¥à­ë ¯à®â¨¢®¯®«®¦­ë¥ ­¥à ¢¥­áâ¢  [8]

!(f; �) � c

Z �

0

�
�

t

��
!(f; t)
t

dt; !(f; �) � c

Z `

�

�
�

t

��
!(f; t)
t

dt: (1.15)

�ç¨âë¢ ï (­ ¯à., [20]) á¢®©áâ¢  ª« áá®¢ �� ¨ ��, ­¥âàã¤­® ¤®ª § âì á¯à ¢¥¤«¨¢®áâì á«¥¤ã-
îé¥© «¥¬¬ë.

�¥¬¬  1.6. �ãáâì m > `, � 2 R1. �á«¨ !(t) 2 ��, � � 0 (��, � > 0), t 2 [0; `], â® ¨

!(t) ln� m

t
2 �� (!(t) ln� m

t
2 �� á®®â¢¥âáâ¢¥­­®).

2. �ä¥à¨ç¥áª¨¥ ®¯¥à â®àë á® áâ¥¯¥­­®-«®£ à¨ä¬¨ç¥áª¨¬ ï¤à®¬
¢ ¯à®áâà ­áâ¢¥ H!(Sn�1)

10. �«ãç © 0 < Re� < 1.

�¥®à¥¬  2.1. �ãáâì 0 < Re� < 1, � 2 R1 ¨ f 2 C(Sn�1). �®£¤  ¤«ï K�;� á¯à ¢¥¤«¨¢  ®æ¥­ª 

!(K�;�f; h) � ch

8>>><
>>>:
ln� m

h

Z 2

h

!(f; u)
u2�Re�

du; � � 0;
Z 2

h

!(f; u) ln� m
u

u2�Re�
du; � < 0:

�®ª § â¥«ìáâ¢®. �á¯®«ì§ãï ®¡®§­ ç¥­¨¥ k�;�(t) ¨ ãç¨âë¢ ï (1.5), ¯à¥¤áâ ¢¨¬ à §­®áâì
(�K�;�f)(x; y) ¤«ï x; y 2 Sn�1 ¢ ¢¨¤¥

(�K�;�f)(x; y) =
Z

jx��j�2h

(�f)(�; x)k�;�(jx� �j)d� �
Z

jx��j�2h

(�f)(�; x)k�;�(jy � �j)d� +

+
Z

jx��j>2h

(�f)(�; x) fk�;�(jx� �j)� k�;�(jy � �j)g d� = I1 + I2 + I3:

� á¨«ã (1.4) ¨ (1.11) ¨¬¥¥¬

jI1j � c

Z 2h

0

!(f; u)
u1�Re�

ln�
m

u
du � chRe� ln�

m

h
!(f; h):

�« £ ¥¬®¥ I2 ®æ¥­¨¢ ¥âáï  ­ «®£¨ç­®, ¥á«¨ § ¬¥â¨âì, çâ® f� : jx��j � 2hg � f� : jy��j � 3hg:
�áâ ¥âáï ®æ¥­¨âì I3. � ãç¥â®¬ (1.7) ¯®«ãç¨¬

jI3j � ch

Z
jx��j>2h

!(f; jx� �j)
jx� �jn�Re�

ln�
m

jx� �j
d� � ch

2Z
h

!(f; u) ln� m

u

u2�Re�
du:

�áâ ¥âáï á®¡à âì ¯®«ãç¥­­ë¥ ®æ¥­ª¨ ¨ ãç¥áâì «¥¢®¥ ¨§ ­¥à ¢¥­áâ¢ (1.15).
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�¥®à¥¬  2.2. �ãáâì 0 < Re� < 1, � 2 R1. �á«¨ f 2 C(Sn�1), â® ¤«ï D�;�f á¯à ¢¥¤«¨¢ 

®æ¥­ª 

!(D�;�f; h) � c

8>>><
>>>:

Z h

0

!(f; u)
u1+Re�

ln�
m

u
du; � � 0;

ln� m

h

Z h

0

!(f; u)
u1+Re�

du; � < 0:

�®ª § â¥«ìáâ¢®. C®áâ ¢¨¬ à §­®áâì

(�D�;�f)(x; y) =
Z

jx��j�2h

(�f)(�; x)k��;�(jx� �j)d� �
Z

jx��j�2h

(�f)(�; y)k��;�(jy � �j)d� +

+
Z

jx��j>2h

(�f)(�; x) fk��;�(jx� �j)� k��;�(jy � �j)g d� +

+ (�f)(x; y)
Z

jx��j>2h

d�

jy � �jn�1+�
ln�

m

jy � �j
= A1 +A2 +A3 +A4: (2.1)

�æ¥­ª¨ á« £ ¥¬ëå A1, A2, A3 ¯à®¢®¤ïâáï ¯®  ­ «®£¨¨ á ®æ¥­ª ¬¨ I1, I2, I3, ¯à¨ íâ®¬ «¨èì
­¥®¡å®¤¨¬® ¤®¯®«­¨â¥«ì­® ¯à¨­ïâì ¢® ¢­¨¬ ­¨¥ ¯®çâ¨ ã¡ë¢ ­¨¥ äã­ªæ¨¨ !(f; t)=t,   ¯à¨ � < 0
¨ § ¬¥ç ­¨¥ 1.2. � ª®­¥æ, A4 ®æ¥­¨¢ ¥âáï á®£« á­® ¢â®à®¬ã ãâ¢¥à¦¤¥­¨î ¢ (1.11) ¨ ®áâ ¥âáï
ãç¥áâì ¯à ¢®¥ ­¥à ¢¥­áâ¢® (1.15) ¨ §­ ª �.

20. �«ãç © Re� = 0. � áá¬®âà¨¬ â¥¯¥àì D�;� ¢ á«ãç ¥, ª®£¤  � = i�, ¨ ¯à¥¤¯®«®¦¨¬ � � 0.

�¥®à¥¬  2.3. �ãáâì f 2 C(Sn�1), � � 0 ¨ � 2 R1 n f0g. �®£¤  ¤«ï Di�;�f á¯à ¢¥¤«¨¢  ®æ¥­ª 

�¨£¬ã­¤ 

!(Di�;�f; h) � c

�Z h

0

!(f; t)
t

ln�
m

t
dt+ h ln�

m

h

Z 2

h

!(f; t)
t2

dt

�
:

�®ª § â¥«ìáâ¢®. �á¯®«ì§ã¥¬ ¯à¥¤áâ ¢«¥­¨¥ (2.1) á ãç¥â®¬ â®£®, çâ® â¥¯¥àì � = i�, ¨ ¤ «¥¥
 ­ «¨§¨àã¥¬, £¤¥ ­ã¦­® ¨§¬¥­¨âì ¤®ª § â¥«ìáâ¢®. �®âï ®æ¥­ª¨ á« £ ¥¬ëå A1, A2, A3 ¨ ¯à®-
¢®¤ïâáï ¯®  ­ «®£¨¨ á ¯à¥¤ë¤ãé¨¬ á«ãç ¥¬, ¢ ª®­¥ç­®© ®æ¥­ª¥ ®áâ îâáï ¤¢  á« £ ¥¬ëå,   ­¥
®¤­®, ª ª ¢ â¥®à¥¬¥ 2.2. �â® ª á ¥âáï A4, â® ¨¬¥¥¬ jA4j � jA(h)j!(f; h), £¤¥ A(h) ®æ¥­¨¢ ¥âáï
á®£« á­® «¥¬¬¥ 1.3, ¨ ®áâ ¥âáï ¨á¯®«ì§®¢ âì (1.15).

3. �ä¥à¨ç¥áª¨¥ ®¯¥à â®àë á® áâ¥¯¥­­®-«®£ à¨ä¬¨ç¥áª¨¬ ï¤à®¬
¢ ¯à®áâà ­áâ¢¥ H!(Sn�1; �)

�¥à¥å®¤ï ª ¢¥á®¢ë¬ ®æ¥­ª ¬ â¨¯  �¨£¬ã­¤ , ¤«ï äã­ªæ¨¨ f(x) 2 H!(Sn�1; �) ¡ã¤¥¬ ¨á¯®«ì-
§®¢ âì ®¡®§­ ç¥­¨¥ jx � aj�f(x) =  (x) 2 H!(Sn�1), â ª çâ® j (�)j � !( ; j� � aj). �à®¬¥ â®£®,
ãç¨âë¢ ï, çâ® ­¨¦¥ ¢ ®æ¥­ª å ¨­â¥£à «®¢ ¯® à §«¨ç­ë¬ ç áâï¬ áä¥àë ®â ®¤¨­ ª®¢ëå ¯®¤¨­-
â¥£à «ì­ëå äã­ªæ¨© ª®­¥ç­ë¥ ®æ¥­ª¨ ®ª §ë¢ îâáï á®¢¯ ¤ îé¨¬¨, ¡ã¤¥¬ ®â®¦¤¥áâ¢«ïâì ¢á¥
íâ¨ ®æ¥­¨¢ ¥¬ë¥ ¨­â¥£à «ë, ®¡®§­ ç ï ¨å ®¤­¨¬ á¨¬¢®«®¬.

10. �«ãç © 0 < Re� < 1.

�¥®à¥¬  3.1. �ãáâì �(x) = jx � aj�, 0 < � < n � Re�, � = min(1; �) ¨ � 2 R1. �á«¨

(�f)(x) 2 C(Sn�1) ¨ (�f)(a) = 0, â® á¯à ¢¥¤«¨¢  ®æ¥­ª 

(�K�;�f; h) � ch�

8>>><
>>>:
ln�

m

h

Z 2

h

!(f; u)
u1+��Re�

du; � � 0;

Z 2

h

!(f; u) ln� m

u

u1+��Re�
du; � < 0;
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¯à¨ 0 < � < n� 1 ¨

(�K�;�f; h) � c

8>>>><
>>>>:

h�+Re��n+1
Z h

0

!(�f; u)
u�+2�n

ln�
m

u
du+ h ln�

m

h

Z 2

h

!(�f; u)
u2�Re�

du; � � 0;

h�+Re��n+1
Z h

0

!(�f; u)
u�+2�n

ln�
m

u
du+ h

Z 2

h

!(�f; u) ln�
m

u
u2�Re�

du; � < 0;

¯à¨ n� 1 � � < n�Re�. �à®¬¥ â®£®, ¢ ãá«®¢¨ïå â¥®à¥¬ë (�K�;�f)(a) = 0.

�®ª § â¥«ìáâ¢®. �¬¥¥¬ �(x)(K�;�f)(x) = (K�;� )(x) + g(x), £¤¥

g(x) =
Z

Sn�1

`(x; �)d�; `(x; �) =
�
jx� aj�

j� � aj�
� 1

�
k�;�(jx� �j):

�æ¥­ª  ¬®¤ã«ï ­¥¯à¥àë¢­®áâ¨ (K�;� )(x) ã¦¥ ¯®«ãç¥­  ¢ ¡¥§¢¥á®¢®¬ á«ãç ¥ (á¬. â¥®à¥¬ã 2.1).
�áâ ¥âáï ®æ¥­¨âì «¨èì ¢â®à®¥ á« £ ¥¬®¥. �à®¢¥¤¥¬ íâ® ¤«ï ¯à®áâ®âë ¢ á«ãç ¥ � � 0. �à¥¤áâ -
¢¨¬ à §­®áâì

g(x)� g(y) =
Z

jx��j�2h

`(x; �) (�)d� �
Z

jx��j�2h

`(y; �) (�)d� +

+
Z

jx��j>2h

f`(x; �)� `(y; �)g (�)d� = I1 + I2 + I3: (3.1)

�«ï ®æ¥­ª¨ I1 ¨ I2 ¨á¯®«ì§ã¥¬ ­¥à ¢¥­áâ¢®

j`(x; �)j � c
ln� m

jx��j

jx� �j


8<
:
jx��j

j��aj
; jx� �j � j� � aj;�

jx��j
j��aj

�max(1;�)

; jx� �j > j� � aj:
(3.2)

�¥©áâ¢¨â¥«ì­®, ¢ á¨«ã (1.1){(1.2) ®æ¥­ª  (3.2) áà §ã á«¥¤ã¥â ¤«ï 0 < � � 1,   â ª¦¥ ¤«ï � � 1
á ãç¥â®¬ max(jx� aj; j� � aj) � (jx� �j+ j� � aj).

� ¬¥ç ­¨¥ 3.1. �æ¥­ª  (3.2) § ¬¥ç â¥«ì­  â¥¬, çâ® \áª«¥¨¢ ¥âáï" ¯à¨ � = 1. �â® ¯®§¢®«ï¥â
¯®¤®¡­® [21], [22] ¯à®¢®¤¨âì ®æ¥­ªã I1, I2 â®«ìª® ¯à¨ � � 1, ¨ ¥¥ ¢¨¤, ¯®«ãç¥­­ë© ¤«ï � = 1,
¡ã¤¥â á¯à ¢¥¤«¨¢ ¤«ï ¢á¥å 0 < � � 1.

P áá¬®âà¨¬ á«ãç © 1 � � < n�Re�. �à¨ jx��j � j��aj ­  ®á­®¢¥ ¯¥à¢®£® ­¥à ¢¥­áâ¢  (3.2)
á ãç¥â®¬ ¯®çâ¨ ã¡ë¢ ­¨ï !( ;t)

t
¨ (1.4) ¯®«ãç ¥¬ jI1j � chRe�!( ; h) ln� m

h
. �á«¨ jx� �j > j� � aj,

­  ®á­®¢¥ (3.2) á ãç¥â®¬ ¬®­®â®­­®£® ¢®§à áâ ­¨ï «®£ à¨ä¬¨ç¥áª®© äã­ªæ¨¨ ¯®«ãç ¥¬

jI1j � c

Z
jx��j�2h

!( ; j� � aj)
j� � aj�jx� �j
��

ln�
m

ja� �j
d�: (3.3)

�á«¨ 
�� � 0, â. ¥. � < n�1�Re�, â® á ¨á¯®«ì§®¢ ­¨¥¬ (1.4) ¨ ¯¥à¢®£® ãâ¢¥à¦¤¥­¨ï § ¬¥ç ­¨ï
1.1 ¯®«ãç ¥¬ (ª ª ¨ ¢ëè¥) jI1j � chRe�!( ; h) ln� m

h
. �á«¨ ¦¥ 
 � � � 0, â. ¥. n� 1�Re� � � (<

n�Re�), â® ¨§ (3.3) á ¯à¨¬¥­¥­¨¥¬ (1.4) ¨¬¥¥¬

jI1j � ch��n+1+Re�
Z h

0

!( ; u)
u�+2�n

ln�
m

u
du; (3.4)

¯à¨ç¥¬ ¤«ï � < n� 1 ¯à ¢ ï ç áâì ¢ (3.4) «¥£ª® ®æ¥­¨¢ ¥âáï ç¥à¥§ chRe�!( ; h) ln� m

h
.
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�æ¥­ª  I1 § ¢¥àè¥­ ,   I2 á¢®¤¨âáï ª I1. �¥à¥©¤¥¬ ª ®æ¥­ª¥ I3. �à¥¦¤¥ ¢á¥£® ®æ¥­¨¬ `(x; �)�
`(y; �). � áá¬®âà¨¬ ¢­ ç «¥ á«ãç © 1 � � < n�Re�. �à¨¬¥­ïï (1.1) ¨ «¥¬¬ã 1.2, ¯®«ãç¨¬

j`(x; �) � `(y; �)j � c
ln� m

jx��j

jx� �j


8>>><
>>>:

h

j� � aj
; jx� �j � j� � aj;

h

j� � aj�jx� �j1��
; jx� �j > j� � aj:

(3.5)

�à¨ jx� �j < j� � aj á ãç¥â®¬ ¯®çâ¨ ã¡ë¢ ­¨ï !( ;t)

t
áà §ã ¯®«ãç ¥¬

jI3j � ch

Z
jx��j>2h

!( ; j� � aj)
j� � ajjx� �j


ln�
m

jx� �j
d� � ch ln�

m

h

2Z
h

!( ; u)
u2�Re�

du: (3.6)

�á«¨ jx� �j > j� � aj, â® ¨á¯®«ì§ã¥¬ ¢â®àãî ®æ¥­ªã ¨§ (3.5)

jI3j � ch ln�
m

h

Z
jx��j>2h

!( ; j� � aj)
j� � aj�jx� �j
+1��

d�:

�à¨ jx � �j > j� � aj > 2h á ãç¥â®¬ 
 + 1 � � = n � Re� � � > 0 ¯®«ãç ¥¬ ®æ¥­ªã I3 ¯®¤®¡­®
(3.6). �á«¨ ¦¥ jx� �j > 2h > j� � aj ¨ � < n�Re�, â® ¨§ (3.6) ¯®«ãç ¥¬

jI3j � ch��
 ln�
m

h

Z
j��aj<2h

!( ; j� � aj)
j� � aj�

d� � ch��n+1+Re� ln�
m

h

hZ
0

!( ; u)
u�+2�n

du;

çâ® á®¢¯ ¤ ¥â á ¯à ¢®© ç áâìî ¢ (3.4).
� áá¬®âà¨¬ â¥¯¥àì ®æ¥­ªã I3 ¢ á«ãç ¥ 0 < � � 1. �à¨ jx��j > 2h á ¨á¯®«ì§®¢ ­¨¥¬ (1.2){(1.3)

¯®«ãç¨¬ ®æ¥­ªã [3]

j`(x; �) � `(y; �)j � ch�
ln� m

jx��j

ja� �jjx� �jn�2�Re�+�
: (3.7)

� ª¨¬ ®¡à §®¬,

jI3j � ch� ln�
m

h

Z
jx��j>2h

!( ; j� � aj)
j� � ajjx� �jn�2�Re�+�

d�: (3.8)

�ãáâì jx� �j < j� � aj, â®£¤  á ãç¥â®¬ ¯®çâ¨ ã¡ë¢ ­¨ï !( ;t)

t
¯®«ãç¨¬

jI3j � ch� ln�
m

h

Z
jx��j>2h

!( ; jx� �j)
jx� �jn�2�Re�+�

d� � ch� ln�
m

h

2Z
h

!( ; u)
u1+��Re�

du: (3.9)

�à¨ jx��j > j��aj > 2h ®æ¥­ª  I3 ¯à®¢®¤¨âáï, ª ª ¢ (3.9), ¥á«¨ ãç¥áâì, çâ® n�2�Re�+� > 0.
� ª®­¥æ, ¯à¨ jx� �j > 2h > j� � aj ¨§ (3.8) ¯®«ãç ¥¬

jI3j � c h1�
 ln�
m

h

Z
j��aj<2h

!( ; j� � aj)
j� � aj

d� � chRe� ln�
m

h
!( ; h):

�áâ ¥âáï ®¡ê¥¤¨­¨âì ¢á¥ à ­¥¥ ¯®«ãç¥­­ë¥ ®æ¥­ª¨.

� áá¬®âà¨¬ â¥¯¥àì D�;� ¯à¨ 0 < Re� < 1.
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�¥®à¥¬  3.2. �ãáâì �(x) = jx � aj�, 0 < � < n, � = min(1; �) ¨ � 2 R1. �á«¨ (�f)(x) 2
C(Sn�1) ¨ (�f)(a) = 0, â® ¤«ï D�;�f á¯à ¢¥¤«¨¢  ®æ¥­ª  â¨¯  �¨£¬ã­¤ 

!(�D�;�f; h) � c

8>>>><
>>>>:

Z h

0

!(�f; u)
u1+Re�

ln�
m

u
du+ ch� ln�

m

h

Z 2

h

!(�f; u)
u�+1+Re�

du; � � 0;

Z h

0
ln�

m

h

!(�f; u)
u1+Re�

du+ ch�
Z 2

h

!(�f; u) ln�
m

u
u�+1+Re�

du; � < 0;

(3.10)

¯à¨ 0 < � < n� 1 + Re� ¨

!(�D�;�f; h) � ch��n�Re�+1

8>>><
>>>:

Z h

0

!(�f; u)
u2+��n

ln�
m

u
du; � � 0;

ln�
m

h

Z h

0

!(�f; u)
u2+��n

du; � < 0;

(3.11)

¯à¨ n� 1 + Re� � � < n. �à®¬¥ â®£®, ¢ ãá«®¢¨ïå â¥®à¥¬ë (�D�;�f)(a) = 0.

�®ª § â¥«ìáâ¢®. �ã¤¥¬ á«¥¤®¢ âì áå¥¬¥ ¤®ª § â¥«ìáâ¢  â¥®à¥¬ë 3.1, áç¨â ï ¤«ï ¯à®áâ®âë
� � 0. � íâ®¬ á«ãç ¥ ¯®-¯à¥¦­¥¬ã á¯à ¢¥¤«¨¢® ¯à¥¤áâ ¢«¥­¨¥ (3.1), â®«ìª® ¢ ¢ëà ¦¥­¨¨ ¤«ï
`(x; �) á«¥¤ã¥â � § ¬¥­¨âì ­  ��. � á¨«ã § ¬¥ç ­¨ï 3.1 ®æ¥­ªã I1 ¤®áâ â®ç­® ¯à®¢¥áâ¨ ¯à¨
1 � � < n. � ãç¥â®¬ (3.2) ¨ ¯®çâ¨ ã¡ë¢ ­¨ï !(f;t)

t
¨¬¥¥¬ ¯à¨ jx� �j � j� � aj

jI1j � c

Z
jx��j�2h

!( ; j� � aj)
j� � ajjx� �j
�1

ln�
m

jx� �j
d� � c

hZ
0

!( ; u)
u1+Re�

ln�
m

u
du; (3.12)

¨  ­ «®£¨ç­ ï ®æ¥­ª  ¨¬¥¥â ¬¥áâ® ¯à¨ jx� �j > j�� aj, ª®£¤  
 �� = n� 1+Re��� > 0. �á«¨
¦¥ ¢ íâ®¬ á«ãç ¥ 
 � � � 0, â®

jI1j � ch��

Z

j��aj<2h

!( ; j� � aj)
j� � aj�

ln�
m

j� � aj
d� � ch��n+1�Re�

hZ
0

!( ; u)
u�+2�n

ln�
m

u
du: (3.13)

�«ï § ¢¥àè¥­¨ï ®æ¥­ª¨ I1 ®áâ ¥âáï § ¬¥â¨âì, çâ® ¯à¨ n � 1 + Re� � � < n ¯à ¢ ï ç áâì ¢
(3.13) ®æ¥­¨¢ ¥âáï ç¥à¥§ ¯à ¢ãî ç áâì ¢ (3.12). �®áª®«ìªã ®æ¥­ª  I2 ä ªâ¨ç¥áª¨ â  ¦¥, ®áâ ¥âáï
®æ¥­¨âì I3. �á¯®«ì§ã¥¬ ¢­ ç «¥ (3.5) ¤«ï 1 � � < n, £¤¥ á«¥¤ã¥â § ¬¥­¨âì � ­  ��. �à¨
jx � �j < j� � aj ¨§ ¯¥à¢®£® ­¥à ¢¥­áâ¢  (3.5) á ãç¥â®¬ ¯®çâ¨ ã¡ë¢ ­¨ï !(f;t)

t
«¥£ª® ¯®«ãç¨¬

jI3j � c ln� m

h
!( ; h)h�Re�. �á«¨ jx� �j > j� � aj, â® ¨á¯®«ì§ã¥¬ ¢â®àãî ®æ¥­ªã (3.5)

jI3j � ch

Z
jx��j>2h

!( ; j� � aj)
j� � aj�jx� �jn+Re���

ln�
m

jx� �j
d�;

®âªã¤  ¯à¨ jx � �j > j� � aj > 2h ­ å®¤¨¬, ª ª ¨ ¢ëè¥, jI3j � c ln� m

h
!( ; h)h�Re�. �á«¨ ¦¥

jx � �j > 2h > j� � aj, â® ®æ¥­ª  I3 ¯®¤®¡­  I1 ¨§ (3.13). �®¡¨à ï ¯®«ãç¥­­ë¥ ®æ¥­ª¨, á ãç¥â®¬
(1.15) ¯®«ãç ¥¬ (3.10), (3.11).

� áá¬®âà¨¬ â¥¯¥àì ®æ¥­ªã I3 ¢ á«ãç ¥ 0 < � � 1. �¬¥¥¬ ­¥à ¢¥­áâ¢® (3.7), £¤¥ ¢­®¢ì á«¥¤ã¥â
§ ¬¥­¨âì � ­  ��. �á¯®«ì§ãï (3.7), ¯®«ãç ¥¬ ¯à¨ jx� �j � j� � aj

jI3j � c ln�
m

h
h�

Z
jx��j>2h

!( ; jx � �j)
jx� �j�+n�1+Re�

d� � ch� ln�
m

h

2Z
h

!( ; u)
u1+�+Re�

du:
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�à¨ jx� �j > j� � aj > 2h ®æ¥­ª   ­ «®£¨ç­ . � ª®­¥æ, ¯à¨ jx� �j > 2h > j� � aj ¯®«ãç ¥¬

jI3j � ch2�n+Re� ln�
m

h

Z
j��aj<2h

!( ; j� � aj)
j� � aj

d� � ch�Re�!( ; h) ln�
m

h
:

�¡ê¥¤¨­¥­¨¥ ¯®«ãç¥­­ëå ®æ¥­®ª § ¢¥àè ¥â ¤®ª § â¥«ìáâ¢®.

20. �¥á®¢ë¥ ®æ¥­ª¨ â¨¯  �¨£¬ã­¤  ¤«ï Di�;� , � 2 R1 n f0g:

�¥®à¥¬  3.3. �ãáâì �(x) = jx�aj�, 0 < � < n, � = min(1; �) ¨ � � 0. �á«¨ (�f)(x) 2 C(Sn�1)
¨ (�f)(a) = 0, â® ¤«ï Di�;�, � 2 R1 n f0g, á¯à ¢¥¤«¨¢  ®æ¥­ª 

!(�Di�;�f; h) � c

�Z h

0

!(�f; u)
u

ln�
m

u
du+ ch� ln�

m

h

Z 2

h

!(�f; u)
u1+�

du

�

¯à¨ 0 < � < n� 1 ¨

!(�Di�;�f; h) � c

�
h�+1�n

Z h

0

!(�f; u)
u�+2�n

ln�
m

u
du+ h ln�

m

h

Z 2

h

!(�f; u)
u2

du

�

¯à¨ n� 1 � � < n: �à®¬¥ â®£®, ¢ ãá«®¢¨ïå â¥®à¥¬ë (�Di�;�f)(a) = 0.

4. �¥®à¥¬ë ® ¤¥©áâ¢¨¨ ®¯¥à â®à®¢ K�;� ¨ D�;�

H  ®á­®¢¥ ®æ¥­®ª â¨¯  �¨£¬ã­¤ , ¯®«ãç¥­­ëå ¢ëè¥, ¢ëïá­¨¬ ¤¥©áâ¢¨¥ K�;� , D�;� ¯à¨ 0 <
Re� < 1 ¨ Di�;� 8� 2 R1 n f0g ¢ ®¡®¡é¥­­ëå ¯à®áâà ­áâ¢ å ��¥«ì¤¥à . �¡®§­ ç¨¬

!�;�(t) = !(t)tRe� ln�
m

t
; !��;�(t) = !(t)t�Re� ln�

m

t
:

�¥®à¥¬  4.1. �ãáâì 0 < Re� < 1, � 2 R1. �á«¨ !(t) 2 �1�Re�, â® ®¯¥à â®à K�;� ®£à ­¨-

ç¥­ ¨§ H!(Sn�1) ¢ H!�;� (Sn�1). �á«¨ !(t) 2 �Re�, â® ®¯¥à â®à D�;� ®£à ­¨ç¥­ ¨§ H!(Sn�1) ¢
H!

��;�(Sn�1).

�¥®à¥¬  4.1 ¤®ª §ë¢ ¥âáï ¯® â®© ¦¥ áå¥¬¥, çâ® ¨ â¥®à¥¬  4.2.

�¥®à¥¬  4.2. �ãáâì 0 < Re� < 1, � 2 R1 ¨ !(t) 2 �min(1;�)�Re�, ¥á«¨ Re� < � < n � 1,
«¨¡® !(t) 2 ��+1�n1�Re�, ¥á«¨ n� 1 � � < n� Re�. �®£¤  ®¯¥à â®à K�;� ®£à ­¨ç¥­ ¨§ H!

0 (Sn�1; �) ¢
H
!�;�
0 (Sn�1; �).

�®ª § â¥«ìáâ¢®. � á¨«ã â¥®à¥¬ë 3.1 ¯à¨ Re� < � < n� 1 ¨¬¥¥¬

!(�K�;�f; h) � ch� ln�
m

h

Z 2

h

!(�f; u)
u1+��Re�

du;

£¤¥ � = min(1; �). � ª ª ª f 2 H!
0 (Sn�1; �), ! 2 ���Re�, â®

!(�K�;�f; h) � chRe�!(h) ln�
m

h
k�fkH!

0
(Sn�1);

çâ® ¨ âà¥¡®¢ «®áì.

�®¤®¡­ë¥ ãâ¢¥à¦¤¥­¨ï ¬®¦­® ¯®«ãç¨âì ¨ ¤«ï ¤àã£¨å §­ ç¥­¨© �. �¥à¥©¤¥¬ â¥¯¥àì ª ®¯¥-
à â®àã D�;� .

�¥®à¥¬  4.3. �ãáâì 0 < Re� < 1, � 2 R1 ¨ !(t) 2 �Re�
min(1;�)+Re�, ¥á«¨ 0 < � < n� 1 + Re�,

«¨¡® !(t) 2 ��+1�n, ¥á«¨ n� 1 + Re� � � < n. �®£¤  ®¯¥à â®à D�;� ®£à ­¨ç¥­ ¨§ H!
0 (Sn�1; �) ¢

H
!
��;�

0 (Sn�1; �).

�®ª § â¥«ìáâ¢®  ­ «®£¨ç­® ¯à¨¢®¤¨¬®¬ã ­¨¦¥ ¤®ª § â¥«ìáâ¢ã â¥®à¥¬ë 4.4 ¤«ï ç¨áâ® ¬­¨-
¬®£® á«ãç ï.

�¥®à¥¬  4.4. �ãáâì ! 2 �max(0;��n+1)
min(1;�) , 0 < � < n, � � 0. �¯¥à â®à Di�;� 8� 2 R1 n f0g

®£à ­¨ç¥­ ¢ H!
0 (Sn�1; �).
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�®ª § â¥«ìáâ¢®. � á¨«ã â¥®à¥¬ë 3.3 ¯à¨ � < n� 1 ¨¬¥¥¬

!(�Di�;�f; h) � c

�Z h

0

!(�f; t)
t

ln�
m

t
dt+ h� ln�

m

h

Z 2

h

!(�f; t)
t1+�

dt

�
:

� á¨«ã â®£®, çâ® f 2 H!
0 (Sn�1; �), ! 2 �0

�, á ãç¥â®¬ «¥¬¬ë 1.4 ¯®«ãç¨¬

!(�Di�;�f; h)
!(h) ln� m

h

�
ck�fkH!

0
(Sn�1)

!(h) ln� m
h

�Z h

0

!(t)
t

ln�
m

t
dt+ ln�

m

h

Z 2

h

�
h

t

��
!(t)
t
dt

�
;

®âªã¤  á«¥¤ã¥â kDi�;�fkH!
0
(Sn�1;�) � ckfkH!

0
(Sn�1;�):

� § ª«îç¥­¨e ®â¬¥â¨¬, çâ® ¢ á«ãç ¥ ®¡ëç­®© £�¥«ì¤¥à®¢áª®© å à ªâ¥à¨áâ¨ª¨ !(t) = t� ¬®¦­®
¯®ª § âì, çâ® ¤«ï ¤¥©áâ¢¨ï ®¯¥à â®à K�;� , 0 < �; �; �+� < 1 ¢ ãá«®¢¨ïå â¥®à¥¬ë 4.2 ­¥®¡å®¤¨¬®
¨ ¤®áâ â®ç­®, çâ®¡ë ¯®ª § â¥«ì ¢¥á  �(x) = jx� aj�, 0 < � < n� �, ã¤®¢«¥â¢®àï« ãá«®¢¨ï¬

max(0; �� n+ 1) < � < min(1; �)� �: (4.1)

�®áâ â®ç­ ï ç áâì á«¥¤ã¥â ¨§ ®æ¥­ª¨ �¨£¬ã­¤ , ¥á«¨ ¯®«®¦¨âì !(t) = t� ¢ â¥®à¥¬¥ 4.2. �«ï
¤®ª § â¥«ìáâ¢  ­¥®¡å®¤¨¬®áâ¨ à cá¬®âà¨¬ ¤¢  á«ãç ï. �ãáâì ¢­ ç «¥ ®â ¯à®â¨¢­®£® 0 < � �
�� n+ 1. �®£¤  ¤«ï f(�) = j� � aj��� 2 H�

0 (Sn�1; �) ¨¬¥¥¬

(�K�;�f)(x) = jx� aj�
Z

Sn�1

j� � aj��� ln� m

jx��j

jx� �jn�1��
d� =1

¤«ï ¢á¥å x 2 Sn�1, â. ª. �� � � n� 1. �ãáâì â¥¯¥àì ®â ¯à®â¨¢­®£® �� � � � < 1. �®«®¦¨¬, ª ª
¨ ¢ëè¥, f(�) = j� � aj��� 2 H�

0 (Sn�1; �). �®£¤  ¢ á¨«ã (�K
�;�f)(a) = 0 ¤®«¦­® ¡ëâì

cjx� aj�+� ln�
m

jx� aj
� j(�K�;�f)(x)j � c1jx� aj� ln�

m

jx� aj
;

çâ® ­¥¢®§¬®¦­®. �çâ¥­® ¢â®à®¥ ãâ¢¥à¦¤¥­¨¥ «¥¬¬ë 1.5 ¤«ï ç¨á¥« � = �� � ¨ � = n� 1��.

�â¬¥â¨¬ ¥é¥, çâ® ãá«®¢¨ï (4.1) ¥áâ¥áâ¢¥­­® § ¯¨á âì ¢ ¢¨¤¥ ãá«®¢¨© ­  ¯®ª § â¥«ì ¢¥á . �
â ª®¬ á«ãç ¥ ®­¨ ¯à¨­¨¬ îâ ¢¨¤ �+ � < � < �+ n� 1 ¨ ®¡à é îâáï ¢ ¨§¢¥áâ­ë¥ ãá«®¢¨ï ¤«ï
¢¥á  ¢® ¢­ãâà¥­­¨å â®çª å ®âà¥§ª  ¯à¨ à áá¬®âà¥­¨¨ ¤à®¡­ëå ¨­â¥£à «®¢.
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