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�à®¬¥ ¨§¢¥áâ®© ã¦¥ ¥¯à¥àë¢®áâ¨ ¯® ��¥«ì¤¥àã, ¯à¨ à áá¬®âà¥¨¨ ¨áª ¦¥¨ï ª¢ §¨ª®-
ä®à¬ëå ®â®¡à ¦¥¨© f : G! En ®âªàëâ®© ®¡« áâ¨ G � En, n � 3,   £¨¯¥à¯®¢¥àå®áâïå ¢ G
¢®§¨ª ¥â ¯®ïâ¨¥ (n� 1)-¥¯à¥àë¢®áâ¨, ª®â®à®¥ ¯à¨áãé¥ ¢¥ªâ®à®© äãªæ¨¨

f(x) = [f1(x); f2(x); : : : ; fm(x)]; m � n� 1;

¨ ª®â®à®¥ ¢ëà®¦¤ ¥âáï ¯à¨m < n�1. �®áª®«ìªã â ª ï ¥¯à¥àë¢®áâì ¯à®ï¢«ï¥âáï â®«ìª® ¯à¨
®£à ¨ç¥®áâ¨ ¢ à¨ æ¨¨�ã¤àï¢æ¥¢  ª¢ §¨ª®ä®à¬®£® ®â®¡à ¦¥¨ï, â® ¥áâ¥áâ¢¥®  §ë¢ âì
¥¥ ¥¯à¥àë¢®áâìî ¯® �ã¤àï¢æ¥¢ã.

�¤¥áì ¨ ¤ «¥¥ En | ¥¢ª«¨¤®¢® ¯à®áâà áâ¢® â®ç¥ª x = (x1; x2; : : : ; xn), Hn�1 | ¬¥à  � ãá-
¤®àä  ¢ En à §¬¥à®áâ¨ n� 1, Bn(x; r) | è à ¢ En á æ¥âà®¬ ¢ â®çª¥ x à ¤¨ãá  r, Sn�1(R) |
£à ¨æ  è à  Bn(R) = Bn(0; R),

�n�1 = Hn�1(Sn�1(1));

L = fx 2 En : x2 = x3 = � � � = xn�1 = 0g;

C = fx 2 L : x21 + x2n = 1g; �(x) =
(x1; 0; : : : ; 0; xn)p

x21 + x2n
: En n L! C

| ª®¬¯®§¨æ¨ï ¯à®¥ªâ¨à®¢ ¨ï ¯à®áâà áâ¢  En   (n � 2)-®áì L á ¯®á«¥¤ãîé¨¬ à ¤¨ «ìë¬
¯à®¥ªâ¨à®¢ ¨¥¬ ¯®¤¯à®áâà áâ¢  L   ®ªàã¦®áâì C, Pt = Bn(R) \ ��1(t) | ¯®«ã£¨¯¥àè à,
¢à é îé¨©áï ¯à¨ ¨§¬¥¥¨¨ ¯ à ¬¥âà  t 2 C ¢®ªàã£ (n� 2)-®á¨ L.

�«ï £®¬¥®¬®àä¨§¬  f : G ! En á®¡®«¥¢áª®£® ª« áá  W 1
n(G) ¨ ç¨á«  p � 1 à áá¬®âà¨¬

p-¢ à¨ æ¨î �ã¤àï¢æ¥¢  [1]
pW
G
f =

R
G

jJf(x)jpdx, £¤¥ Jf(x) | ïª®¡¨  f ¢ â®çª¥ x 2 G, áãé¥áâ¢ã-

îé¨© ¯®çâ¨ ¢áî¤ã ¢ G.
�â®¡à ¦¥¨¥ f : G ! En ª« áá  W 1

n(G)  §ë¢ ¥âáï q-ª¢ §¨ª®ä®à¬ë¬ (q � 1), ¥á«¨
jrf(x)jn � qjJf(x)j ¤«ï ¯®çâ¨ ¢á¥å x 2 G, £¤¥ jrf(x)j | á¯¥ªâà «ì ï ®à¬  ¬ âà¨æë �ª®-
¡¨ ®â®¡à ¦¥¨ï f ¢ â®çª¥ x. � ª á«¥¤ã¥â ¨§ ®¡é¥© â¥®à¨¨ ª¢ §¨ª®ä®à¬ëå ®â®¡à ¦¥¨© [2],
¯à¨ ¨å áã¦¥¨¨   ª®¬¯ ªâë¥ ¯®¤®¡« áâ¨ p-¢ à¨ æ¨ï �ã¤àï¢æ¥¢  ª®¥ç  ¯à¨ ¤®áâ â®ç®
¡«¨§ª¨å ª ¥¤¨¨æ¥ § ç¥¨ïå ¯ à ¬¥âà  p. �â¬¥ç¥®¥ ¢  §¢ ¨¨ áâ âì¨ á¢®©áâ¢® ¯à®ï¢¨âáï
¯à¨ p > 2(n� 1)=n.

�¥®à¥¬  1. �á«¨ ª¢ §¨ª®ä®à¬ë© £®¬¥®¬®àä¨§¬ f : B ! En è à  B = Bn(R) ¨¬¥¥â

®£à ¨ç¥ãî p-¢ à¨ æ¨î �ã¤àï¢æ¥¢  ¯à¨ p = �(n�1)

n(��1)
, 1 < � < 2, â® ¢ë¯®«ï¥âáï ¥à ¢¥áâ¢®

¨§®¯¥à¨¬¥âà¨ç¥áª®£® â¨¯ 

inf
t2C

Hn�1(f(Pt)) � C(n; �; q)R(n��)=�
� p_

B

f
�(��1)=�

á ¥ª®â®à®© ¯®«®¦¨â¥«ì®© ¯®áâ®ï®© C(n; �; q), § ¢¨áïé¥© â®«ìª® ®â ¯ à ¬¥âà®¢ n, � ¨ q.
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�®ª § â¥«ìáâ¢®. �«ï ¯®çâ¨ ¢á¥å t 2 C á«¥¤ë f   Pt  ¡á®«îâ® ¥¯à¥àë¢ë ¯® ¬¥à¥ Hn�1

[3], ¯à¨ç¥¬

Hn�1(f(Pt)) �
Z
Pt

(qjJf(x)j)(n�1)=nHn�1(dx):

�à¨ ¨â¥£à¨à®¢ ¨¨ íâ®£® ¥à ¢¥áâ¢  ¯® t 2 C ¨á¯®«ì§ã¥¬ ¯¥à¢ãî ®¡®¡é¥ãî â¥®à¥¬ã �ã«ì-
¤¨  [4]:

2� inf
t2C

Hn�1(f(Pt)) �
Z
B
(qjJf(x)j)(n�1)=n

dxp
x21 + x2n

�

� q(n�1)=n
� p_

B

f
�(��1)=��Z

B

(x21 + x2n)
��=2dx

�1=�

:

�® â®© ¦¥ â¥®à¥¬¥ �ã«ì¤¨  ¯®«ãç¥ë© ¥á®¡áâ¢¥ë© ¨â¥£à « à ¢¥

�

Z
Bn�1(R)

x1��1 Hn�1(dx);

£¤¥ Bn�1(R) = fx 2 Bn(R) : xn = 0g. �¥¯¥àì ®áâ ¥âáï § ¬¥â¨âì, çâ® ¯®á«¥ ¢¢¥¤¥¨ï áä¥à¨ç¥-
áª¨å ª®®à¤¨ â ¯®á«¥¤¨© ¥á®¡áâ¢¥ë© ¨â¥£à « ¯à¥®¡à §ã¥âáï ¢ ¯à®¨§¢¥¤¥¨¥ ®¤®ªà âëå
¨â¥£à «®¢

Z R

0

rn���1dr;

Z �

0

sinn�3 ' cos1�� 'd';
Z �

0

sinn�4 'd'; : : : ;
Z �

0

sin'd';

¢â®à®© ¨§ ª®â®àëå áå®¤¨âáï ª ª ¥á®¡áâ¢¥ë© ¨â¥£à « ¯à¨ � < 2.
�ãáâì L| ¯à®¨§¢®«ì ï (n�2)-¯«®áª®áâì ¢ En, ¯à®å®¤ïé ï ç¥à¥§ â®çªã x; CL | ¥¤¨¨ç ï

®ªàã¦®áâì á æ¥âà®¬ ¢ â®çª¥ x ¢ 2-¯«®áª®áâ¨, ¯à®å®¤ïé¥© ç¥à¥§ x ¨ ®àâ®£® «ì®© L; �L
| ª®¬¯®§¨æ¨®®¥ ¯à®¥ªâ¨à®¢ ¨¥ ¯à®áâà áâ¢  En   ®ªàã¦®áâì CL. � áá¬®âà¨¬ (n � 1)-
ª®«¥¡ ¨¥ ¥¯à¥àë¢®£® ®â®¡à ¦¥¨ï f : G! En   è à¥ Bn(x; r):

oscn�1 f(x; r) = inf
L2


�
inf
t2CL

Hn�1[Bn(x; r) \ �
�1
L (t)]

	
;

£¤¥ 
 | á®¢®ªã¯®áâì ¢á¥å (n� 2)-¯«®áª®áâ¥© L ¢ En, ¯à®å®¤ïé¨å ç¥à¥§ â®çªã x.
�«ï ¥¯à¥àë¢® ¤¨ää¥à¥æ¨àã¥¬®£® ®â®¡à ¦¥¨ï f : G! En

lim
r!0

oscn�1 f(x; r)
rn�1

�
1
2
�n�1jrf(x)j

n�1;

lim
r!0

oscn�1 f(x; r)
r(n�1)

= 0; 0 <  < 1:

�ç¨âë¢ ï à¥§ã«ìâ âë ¨ ª®áâàãªæ¨î ¯®ïâ¨ï ¢ à¨ æ¨¨ �ã¤àï¢æ¥¢  [1], ¥¯à¥àë¢®¥ ®â®¡à -
¦¥¨¥ f : G! En  §®¢¥¬ ¥¯à¥àë¢ë¬ ¯® �ã¤àï¢æ¥¢ã á ¯®ª § â¥«¥¬  2 (0; 1), ¥á«¨ ¤«ï ¢á¥å
x 2 G

lim
r!0

oscn�1 f(x; r)
r(n�1)

� const <1:

�¥®à¥¬  2. �á«¨ ª¢ §¨ª®ä®à¬ë© £®¬¥®¬®àä¨§¬ f : G ! En ¨¬¥¥â ®£à ¨ç¥ãî p-
¢ à¨ æ¨î �ã¤àï¢æ¥¢  ¯à¨ p = �(n�1)

n(��1)
, 1 < � < 2, â® ®â®¡à ¦¥¨¥ f ¥¯à¥àë¢® ¯® �ã¤àï¢æ¥¢ã

á ¯®ª § â¥«¥¬  = n��
�(n�1)

.

�®ª § â¥«ìáâ¢® á«¥¤ã¥â ¨§ á®¯®áâ ¢«¥¨ï ®¯à¥¤¥«¥¨ï ¥¯à¥àë¢®áâ¨ ¯® �ã¤àï¢æ¥¢ã á
£¥®¬¥âà¨ç¥áª¨¬ à¥§ã«ìâ â®¬ â¥®à¥¬ë 1 ¤«ï ¯®á«¥¤®¢ â¥«ì®áâ¨ ã¬¥ìè îé¨åáï ª®æ¥âà¨ç¥-
áª¨å è à®¢ á æ¥âà®¬ ¢ â®çª¥ x 2 G.
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