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ON THE CAPACITY OF THE SET OF TOTALLYNON-DIFFERENTIABILITY OF ANISOTROPICRIESZ POTENTIALS
AbstractThe problem on total di�erentiability of Riesz potentials with anisotropickernel is considered. Mizuta's theorem on total di�erentiability of classic Rieszpotentials is generalized in certain sense (see [4]).

Introduction and preliminaries.Let �1; �2; :::; �n be positive numbers and j�j = �1 + �2 + :::�n. For x =(x1; x2; :::; xn) de�ne the following � distance from zero (see [1]).
kxk� =

 nX
i=1 jxij

1�i
! j�jn : (1)

Assuming t�x = (t�1x1; t�2x2; :::; t�nxn) it is easy to see that for any t > 0t�x� = t j�jn kxk� :
Accepting the notion �= mini=1;n�i; �� = maxi=1;n�i one can observe that the inequalityof the triangle for the � distance (1) will have the form:

kx+ yk� � 2 j�j�n (kxk� + kyk�) : (2)
By � (x0; r) we'll denote an open ball of radius r with center x0:

� (x0; r) = fx 2 Rn : kx� x0k� < rg:
For 0 < � < n, the function

R�(y) = kyk��n�
is called an anisotropic Riesz kernel, and the integral

R�f(x) = ZRn
kx� yk��n� f(y)dy (3)

is called an anisotropic Riesz potential.Let 0 < � < n; 1 < p < 1:. The quantity R�;p(A) = inff kfkpLp(Rn) is calledan anisotropic Riesz capacity of the set A � Rn; where the in�mum being takenover all non negative functions f 2 Lp(Rn) such that RRn
R�(x� y)f(y)dy � 1 for all

x 2 A. The properties of R�;p are studied in [3], [6] and [7].
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Let "0 > 0. For a non-decreasing and continuous function h : [0; "0]! [0;+1);h(0) = 0 and A � Rn we de�ne the quantity

Hh;"(A) = inf ( 1X
i=1h(ri) : A � �(x(i); ri); ri < ") ;

where 0 < " < "0 and the in�mum being taken over all coverings of the set A byballs �(x(i); ri) with radius ri < ". It is obvious that there exists lim"!0Hh;"(A) =Hh(A) � 1. The quantity Hh(A) is called Hausdor� h measure of the set A. Ifh(r) = r� where � > 0 we'll simply write H�(A).Theorem 1. Let f be a non-negative locally integrable function in Rn. For
the convergence of the potential R�f almost everywhere in Rn it is necessary and
su�cient that one of the following equivalent conditions is ful�lled.

1) There exists such x0 2 Rn thatZ
Rnn�(x0;1) kx0 � yk��n� f(y)dy <1:

2) For any x 2 Rn Z
Rnn�(x;1) kx� yk��n� f(y)dy <1:

3) Z
Rn

(1 + kyk�)��n f(y)dy <1: (4)
Let p = n� > 1 and w be a positive, non-decreasing function on (0;1), such that

1Z
1 w

� 1p�1 (t)t�1dt <1
and there exists a positive constant A > 0 that for any r > 0

w(2r) < Aw(r):
Denote by �w a class of all non-negative functions f for whichZ

Rn
fp(y)w(f(y))dt <1:

Theorem 2. Let f 2 �w u and (4) be ful�lled. Then the potential R�f is
continuous on Rn.The proofs of above indicated theorems in isotropic case are in [4], in anisotropiccase in [2].
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A function u : Rn ! R1 is said to be totally m times di�erentiable at the pointx0, if there exists a polynomial P (x) of degree at most m such that

limkx�x0k!0 kx� x0k�m� [u(x)� P (x)] = 0:
In [4] it is proved that if a distance is Euclidean, (�1 = �2 = ::: = �n = 12) and ifthe condition of theorem 2 is ful�lled, then for natural m � � there will be found aset E � Rn that R��m;p(E) = 0; and R�f is totally m times di�erentiable outsideof E. In this case, we shall say that E is the set of total non-di�erentiability of thepotential R�f .The goal of the paper is to generalize this statement for anisotropic distance andanisotropic Riesz potentials.
Total di�erentiation of R�f .In sequel, positive real constants will be denoted by C;M;M1;M2 and etc.Lemma1. Let k = (k1; k2; :::; kn) be a multi-index and Rk be a domain of

determination for the function

@k@ykR�(y) = @jkj@yk11 @yk22 :::@yknn R�(y):
Then for any y 2 Rk

@k@ykR�(y) = X
�1=1;k1�2=1;k2: ::::::::::::�n=1;kn

M�1;�2:::�n kyk��n� nj�j (�1+�2+:::+�n)� jy1j �1�1�k1 jy2j �2�2�k2 ::: jynj �n�n�kn ;
(5)

where jM�1;�2;:::;�n j is independent of y and if 1�i is a natural number for some i
then values �i where �i�i � ki < 0 don't included in the sum.

The lemma is proved by the mathematical induction method.Lemma 2. Let k = (k1; k2; :::; kn) be a multi-index and Rk be a domain of

determination for the function @k@ykR�(y). Assume that

1�i 2 N or 1�i > jkj for any i = 1; n:
Then 1) For y 2 Rk

���� @k@ykR�(y)���� �M kyk��n� nj�j
nP

j=1kj�j� (6)
2) For y 2 Rk; kyk� < 1���� @k@ykR�(y)���� �M kyk��n� �� nj�j jkj� (7)
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3) For y 2 Rk; kyk� � 1 ���� @k@ykR�(y)���� �M kyk��n� (8)

where M is a positive constant depending only on n; � and k.Proof. We have from (5)
���� @k@ykR�(y)���� �M X

�1=1;k1�2=1;k2: :::::::::::�n=1;kn

kyk��n� nj�j
nP

j=1�j� �

� nX
i=1 jyij

1�i
!�1�k1�1  nX

i=1 jyij
1�i
!�2�k2�2 ::: nX

i=1 jyij
1�i
!�n�kn�n =

=M kyk��n� nj�j
nP

j=1kj�j� :
It is clear that nPj=1kj�j � �� jkj. Then (7) and (8) are easily obtained from (6).The lemma is proved.Let x0 2 Rn. Determine

Q�;jkj(x; y) = R�(x� y)� X
jlj�jkj

(x� x0)ll! @l@xlR�(x0 � y)
where l = (l1; l2; :::; ln) is a multiindex, jlj = l1 + l2 + ::: + ln; l! = l1!l2!:::ln!;(x� x0)l = �x1 � x01�l1 (x2 � x02)l2 :::(xn � x0n)ln ; x0 = (x01; x02; :::; x0n).Let R(x) be a domain determination of Q�;jkj(x; �) for the �xed x.Lemma 3. Let k = (k1; k2; :::; kn) be a multiindex. Assume that1�i 2 N or 1�i > jkj :
for any i = 1; n: Then following estimates are true.

1) If y 2 R(x); ky � x0k� � 2 j�j�n+1 kx� x0k� and jlj = jkj+ 1; then
��Q�;jkj (x; y)�� � C kx� x0k nj�j

nP
i=1�ili� ky � x0k��n�n�

nP
i=1�ili� (9)

2) If y 2 R(x); ky � x0k� > 1; jlj = jkj+1 and x is su�ciently close to x0,then��Q�;jkj(x; y)�� � C kx� x0k�nj�j jlj� ky � x0k��n� : (10)Proof. Expanding the function R�(x� y) in Taylor series in the vicinity of thepoint x = x0, we'll see that Q�;jkj equals remainder term.
Q�;jkj(x; y) = X

jlj=jkj+1
(x� x0)ll! @l@xlR� (x0 + �(x� x0)� y) ;
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where 0 < � < 1. It is clear that ��xi � x0i ��li � kx� x0k nj�j�ili� . Then��(x� x0)l�� � kx� x0k nj�j

nP
i=1�ili� : Hence

��Q�;jkj(x; y)�� �M kx� x0k nj�j
nP

i=1�ili� kx0 + �(x� x0)� yk��n� nj�j
nP

i=1�ili� :
By (2) we get
kx+ �(x� x0)� yk� � 2� j�j�n ky � xk� � k�(x� x0)k� � 2� j�j�n�1 ky � xk� :Then ��Q�;jkj(x; y)�� � C kx� x0k nj�j

nP
i=1�ili� ky � x0k��n� nj�j

nP
i=1�ili�and so (9) is proved.It is clear that nPi=1�ili � �� (jkj+ 1) and if kx� x0k < 1; then ���(x� x0)l��� �

kx� x0k�n� jlj� . Then from (9) we get (10). The lemma is proved.We cite also the following covering lemma whose proof is similar to the proof oflemma called Vitali lemma in isotropic case (for example, see [8], or [5, ch.I, lemma1.6]).Lemma 4. Let B be any class of closed balls �� and supfradius �� : �� 2 Bg <1.
Then a class f�� �x(j); rj�g1j=1 composed of pairwise dispoint balls can be chosen from
class B, that for any �� 2 B there will be found a number j 2 N that

�� \ ��(x(j); rj) 6= ; and �� � ���x(j); 5 � 2 j�j�n rj� :
Lemma 5. Let "0 > 0 and h : (0; "0)! (0;1) be a non-decreasing continuous

function limr!0h(r) = 0; h(2r) � Ch(r); limr!0h(r)r�n = 1. Assume that f is a non-
negative function in L1(Rn) and

E =
8><>:� 2 Rn : lim supr#0 h�1(r) Z�(�;r)f(y)dy > 0

9>=>; :
Then Hh(E) = 0.Proof. For � > 0 consider a set

E(�) =
8><>:� 2 Rn : lim supr#0 h�1(r) Z�(�;r)f(y)dy > �

9>=>; :
It su�cies to show Hh(E(�)) = 0.Let " > 0. Then for any � 2 E(�) there will be found such r(�) that 0 < r(�) < "and h�1 (r(�)) Z

�(�;r(�))f(y)dy > �:
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By lemma 4 there will be found such set of points f�(j)g1j=1 � E(�) that a classof closed balls f��(�(j); r(�(j)))g1j=1 consists of mutually disjoint balls and

E(�) � 1[
j=1��

��(j); 5 � 2 j�j�n r ��(j)�� :
Then

� 1X
j=1h(rj) �

1X
j=1

Z
�(�(j);r(�(j)))f(y)dy =

Z
1[
j=1

�(�(j);r(�(j)))
f(y)dy � ZRn

f(y)dy <1: (11)

Hence
1X
j=1rnj �

� sup0<r<"rnh�1(r)
� 1X

j=1h(rj) �
� sup0<r<"rnh�1(r)

� ��1ZRn
f(y)dy:

Then lim"!0 1Pj=1rnj = 0 and so lim"!0m
0@ 1[

j=1�(�(j); r(�(j)))
1A = 0, where m(X) is a

Lebesgue measure of the set X.We get from (11)
Hh(E(�)) � 1X

j=1h
�5 � 2 j�j�n r ��(j)�� � C 1X

j=1h
�r ��(j)�� �

� C��1 Z
1[
j=1

�(�(j);r(�(j)))
f(y)dy !"!0 0:

So Hh(E(�)) = 0 and the lemma is proved.Lemma 6. Let f 2 �w. Then there will be found such constant M > 0 that for
any a > 0
Z

fy:f(y)�agR�(x�y)f(y)dy �M
0B@ Z
fy:f(y)�agf

p(y)w(f(y))dy
1CA

1p 0@1Z
a w

� 1p�1 (t)t�1dt
1A

1p0

where 1p + 1p0 = 1:The proof is carried out similar to the proofs of lemma 1 in [2] and lemma 1 in[4]. Lemma 7. Let f 2 �w. For � < � de�ne

E =
8><>:x 2 Rn : lim supr#0 r����n Z�(x;r) jf(y)� f(x)j dy > 0

9>=>; :
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Then H�p(E) = 0.Proof. Consider a function

g(y) =
8<:

f(y); for kx� yk� � r
0; for kx� yk� > r

then by lemma 6
r����n Z�(x;r)f(y)dy � r�� Z�(x;r) kx� yk��n� f(y)dy �

�
264 Z
fy:f(y)<1g\�(x;r) kx� yk��n� f(y)dy + Z

fy:f(y)�1g\�(x;r) kx� yk��n� f(y)dy
375 �

� r��
2664 Z
fy:f(y)<1g\�(x;r) kx� yk��n� f(y)dy +M

0B@ Z
fy:g(y)�1gg

p(y)w(g(y))dy
1CA

1p �

�
0@1Z

1 w
� 1p�1 (t)t�1dt

1A
1p0
375 �

�M1r��
2664 Z
�(x;r) kx� yk��n� dy +

0B@ Z
�(x;r)f

p(y)w(f(y))dy
1CA

1p
3775 �

�M2
2664r��� +

0B@r��p Z�(x;r)f
p(y)w(f(y))dy

1CA
1p
3775 :

Then
lim supr#0 r����n Z�(x;r)f(y)dy �M2lim supr#0

0B@r��p Z�(x;r)f
p(y)w(f(y))dy

1CA
1p :

Consider a set
E0 =

8>><>>:x 2 Rn : lim supr#0
0B@r��p Z�(x;r)f

p(y)w(f(y))dy
1CA

1p
9>>=>>; :

It is clear that fp(�)w(f(�)) 2 L1(Rn). Then by lemma 5 H�p(E0) = 0. It is easyto see E � E0. Hence H�p (E) = 0. The lemma is proved.
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Theorem 3. Let f 2 �w and (4) be ful�lled. Assume that m is a natural

number and
1) 1�i 2 N or 1�i > m for any i = 1; n:
2) �m� < j�jn < �m+ 1m .
Then there exists a set E � Rn that R�� ��nmj�j ;p(E) = 0 and R�f is totally mtimes di�erentiable outside of the set E, i.e. Riesz capacity of the totally non-

di�erentiable set of the potential R�f equals zero.Proof. Let l = (l1; l2; :::; ln) be a multiindex and
Q�;m(x; y) = R�(x� y)� X

jlj�m
(x� x0)ll! @l@xlR�(x0 � y):

For jlj � m we de�ne
Al = limr#0

Z
rnn�(x0;r)

@l@xlR�(x0 � y)f(y)dy:
By lemma 2

jAlj �Ml
264 Z
ky�x0k��1 kx0 � yk��n� f(y)dy+

+limr#0
Z

r<ky�x0k�<1 kx0 � yk��n�n�jljj�j� f(y)dy
375 =Ml[I + II]:

By the condition of theorem 1 I <1.Consider the function
g(y) =

8<:
f(y); if f(y) � 1;
0; if f(y) < 1:

Then II � limr#0
Z

r<ky�x0k�<1 kx0 � yk��n�n��jljj�j� dy+
+limr#0

Z
r<ky�x0k�<1 kx� yk��n�n�jljj�j� g(y)dy � II1 + II2:

Consider II1. We use a transformation xi = �i��inj�j , where �i are the coordinates ofthe point � on a unit sphere Sn�1 = fx : kxk� = 1g. It is known that the Jacobianof this transformation equals �n�1
 (�), where 
(�) depends only on the angle �(see [1]). Let C1 = RSn�1
(�)d�. Then II1 � C1.
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Since Z

Rn
gp(x)dx � w�1(1)ZRn

fp(x)w(f(x))dx <1;
then g 2 Lp(Rn).Then there exists the set E1 � Rn that Al <1 for x0 2 RnnE1 andR�� ��nmj�j ;p(E1) = 0. Thus, we'll assume x0 2 Rn=E1.Consider the polynomial

P (x) = X
jlj�m

All! (x� x0)l :
Denote b = 2 j�j�n+1:Then
kx� x0k�m� [R�(x)� P (x)] = kx� x0k�m� Z

Rnn�(x0;1)Q�;m(x; y)f(y)dy+
+ kx� x0k�m� Z

�(x0;1)n�(x0;bkx�x0k�)Q�;m(x; y) [f(y)� f(x0)] dy�
�kx� x0k�m� X

jlj�m
(x� x0)ll! limr#0

Z
�(x0;bkx�x0k�)n�(x0;r)

@l@xlR�(x0 � y)[f(y)� f(x0)]dy+
+f(x0) kx� x0k�m� Z

�(x0;1)Q�;m(x; y)dy+
+ kx� x0k�m� Z

�(x0;b)kx�x0k�R�(x� y)[f(y)� f(x0)]dy = J1 + J2 + J3 + J4 + J5:
From lemma 3

jJ1j � C kx� x0k�m+�nj�j (m+1)� Z
Rnn�(x0;1) ky � x0k��n� f(y)dy;

and from the condition of the theorem jJ1j !kx�x0k�!0 0.By lemma 3
jJ2j � X

jlj=m+1Cl kx� x0k nj�j
nP

i=1�ili�m� �
� Z
�(x0;1)n�(x0;bkx�x0k�) ky � x0k��n� nj�j

P

i=1�ili� jf(y)� f(x0)j dy = X
jlj=m+1ClJ l2;

where Cl is a positive constant.



58 [M.G.Hajibayov] Transactions of NAS of Azerbaijan
Take any � provided 0 < � < 1. Then
J l2 � kx� x0k nj�j

nP
i=1�ili�m� Z

�(x0;1)n�(x0;�)ky � x0k��n� nj�j
nP

i=1�ili� jf(y)� f(x0)j dy+

+ kx� x0k nj�j
nP

i=1�ili�m� Z
�(x0;�)n�(x0;bkx�x0k�)

ky � x0k��n� nj�j
nP

i=1�ili� jf(y)� f(x0)j dy = J l2;1 + J l2;2:
Taking into account jlj = m+ 1 we obtian:
J l2;1 � kx� x0kn�(m+1)j�j �m� Z

�(x0;1)n�(x0;�) ky � x0k��n� nj�j
nP

i=1�ili� jf(y)� f(x0)j dy:
Hence J l2;1 ! 0 as kx� x0k� ! 0.If ky � x0k� � b kx� x0k� ; thenky � x0k� � 12 ky � x0k� + b2 kx� x0k� � 12 (ky � x0k� + kx� x0k�) :Then
J l2;2 � kx� x0kn�

P

i=1�ili�m� Z
�(x0;�)

�12 (ky � x0k� + kx� x0k�)���n� nj�j
P

i=1�ili �

� jf(y)� f(x0)j dy =M1 kx� x0k nj�j
nP

i=1�ili�m�
�Z
0 (�+ kx� x0k�)��n� nj�j

nP
i=1�ili �

�d
0B@ Z

�(x0;�) jf(y)� f(x0)j dy
1CA =M1

8<:kx� x0k nj�j
nP

i=1�ili�m� �

�
264(�+ kx� x0k�)��n� nj�j

nP
i=1�ili Z

�(x0;�) jf(y)� f(x0)j dy
375
�������
�
0
+

+ kx� x0k nj�j
nP

i=1�i;li�m�
 n+ nj�j

nX
i=1�ili � �! �Z

0 (�+ kx� x0k�)��n� nj�j�ili�1�

� Z
�(x0;�) jf(y)� f(x0)j dyd�

9>=>; =M1fJ l2;2;1 + J l2;2;2g;

J l2;2;1 = kx� x0kn�
nP

i=1�ili�m� (� + kx� x0k�)��n� nj�j
nP

i=1�ili Z
�(x0;�) jf(y)� f(x0)j dy �
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� ���n�m Z

�(x0;�) jf(y)� f(x0)j dy:
Let t = �nj�j (m+ 1)�m. It is clear that t > 0.

J l2;2;2 =M2 kx� x0kn�
nP

i=1�ili�m� sup�2(0;�)
"(�+ kx� x0k�)��n� nj�j

nP
i=1�ili+t

� Z
�(x0;�) jf(y)� f(x0)j dy

375 �Z
0 (�+ kx� x0k�)�t�1 d� = tM2 kx� x0kn�

nP
i=1�ili�m� �

� �kx� x0k�t� � (� � kx� x0k�)�t� sup�2(0;�)
"(�+ kx� x0k�)��n� nj�j

nP
i=1�ili+t �

� Z
�(x0;�) jf(y)� f(x0)j dy

375 �M3
 1� � kx� x0k�� + kx� x0k�

�t!�
� sup�2(0;�)���n�m

Z
�(x0;�) jf(y)� f(x0)j dy:

By lemma 7 there exists a set E2 2 Rn thatHmp(E2) = 0 and for any x0 2 RnnE2we have J2 ! 0 as kx� x0k� ! 0.By lemma 2
jJ3j � kx� x0k�m� X

jlj�m
��(x� x0)l��l! limr#0

Z
�(x0;bkx�x0k�)�(x0;r)

���� @l@xlR�(x0 � y)�����

� jf(y)� f(x0)j dy � X
jlj�mMl kx� x0k nj�j

nP
i=1�ili�m� �

�limr#0
Z

�(x0;bkx�x0k�)n�(x0;r) ky � x0k��n� nj�j
nP

i=1li�i� jf(y)� f(x0)j dy = X
jlj�mMlJ l3;

J l3 = kx� x0k nj�j
nP

i=1li�i�m�
264���n� nj�j

nP
i=1li�i Z

�(x0;�) jf(y)� f(x0)j dy
375
�������
bkx�x0k�
0

+
+ n+ nj�j

nX
i=1 li�i � �! kx� x0k nj�j

nP
i=1li�i�m�

bkx�x0kZ
0 ���n� nj�j

nP
i=1li�i�1�

� Z
�(x0;�) jf(y)� f(x0)j dyd� = J l3;1 + J l3;2:
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Since jlj � m then

J l3;1 = kx� x0k nj�j
nP

i=1li�i�m�
264(b kx� x0k�)��n� nj�j

nP
i=1li�i Z

�(x0;�) jf(y)� f(x0)j dy�

�limr#0���n� nj�j
nP

i=1li�i Z
�(x0;�) jf(y)� f(x0)j dy

375 =
= bm� nj�j

nP
i=1li�i (b kx� x0k�)��n�m Z

�(x0;�) jf(y)� f(x0)j dy !kx�x0k�!0 0;
J l3;2 �M4 kx� x0k nj�j i=1

nPli�i�m� sup�2(0;bkx�x0k�)
0B@��n Z

�(x0;�) jf(y)� f(x0)j dy
1CA�

�bkx�x0k�Z
0 ��� nj�j

nP
i=1li�i�1d� =

=M5 kx� x0k��m� sup�2(0;bkx�x0k�)
0B@��n Z

�(x0;�) jf(y)� f(x0)j dy
1CA :

Then, it is clear that J l3;2 ! 0 as kx� x0k� ! 0. So J3 ! 0 as kx� x0k� ! 0.Prove that a function u(x) = R�(x0;1)R�(x � y)dy is in�nitely di�erentiable in
�(x0; 1). Let x 2 �(x01). Take 0 < � < 1 so that x 2 �(x0; �). We also take thefunction ' so that it equals zero in Rnn�(x0; 1); equals unit in �(x0; �) and it isin�nitely di�erentiable on Rn. Then

u(x) = ZRn
kx� x0k��n� '(y)dy + Z

�(x0;1) kx� yk��n� (1 + '(y))dy:
Hence, it is clear that u is in�nitely di�erentiable at the point x so in �(x0; 1).Then

J4 = f(x0) kx� x0k�m�
24u(x)� X

jlj�m
kx� x0kl�l! @l@xlu(x0)

35! 0; as kx� x0k� ! 0:
Take a function g(y) = jf(y)� f(x)j and any a > 0. Then
J5 = kx� x0k�m� Z

fy:y2�(x0;bkx�x0k�);g(y)�agR�(x� y)g(y)dy + kx� x0k�m� �
� Z
fy:y2�(x0;bkx�x0k�);g(y)>agR�(x� y)g(y)dy = J5;1 + J5;2;
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J5;1 � aC1 kx� x0k�m� �� ���bkx�x0k�0 + a kx� x0k�m� b kx� x0k��m� ;Z
ky�x0k�<bkx�x0k�dy � C2a kx� x0k��m� ! 0 as kx� x0k� ! 0:

By lemma 6 we can write
J5;2 � C2 kx� x0k�m�

0B@ Z
�(x0;bkx�x0k�g

p(y)w(g(y))dy
1CA

1p 0@1Z
0 w

� 1p�1 (t)t�1dt
1A

1p0 ;
where 1p + 1p0 = 1.De�ne a set

E3 =
8><>:x 2 Rn : lim supr#0 r�mp Z

�(x;r) jf
p(y)w(f(y))� fp(x)w(f(x))j dy > 0

9>=>; :
It is seen from lemma 6 that Hmp(E3) = 0.By the condition of the theorem w is a positive non-decreasing function. There-fore (t+ s)pw (t+ s)� tpw (t) � spw (s) for t; s � 0.Then

kx� x0k�m�
0BB@ Z

�(x0;bkx�x0k�)
gp(y)w(g(y))dy

1CCA
1p

=

=
264kx� x0k�mp� Z

�(x0;bkx�x0k�) jf(y)� f(x)jpw (jf(y)� f(x)j) dy
375

1p �

�
264kx� x0k�mp� Z

�(x0;bkx�x0k�) jf
p(y)w(f(y))� fp(x)w(f(x))j dy

375
1p :

Then for x0 2 RnnE3 limkx�x0k�!0J5 < C3a:
Finally let E = E1[E2[E3. It is clear that R�f is totally di�erentiable m timesin x0 2 RnnE. It is seen from theorem 3.6 proved in [7] that R���nmj�j ;p(E) = 0. Thetheorem is proved.The author expresses his deep gratitude to acad. A.D.Gadjiev for the statementof the problem, useful advices, discussions and helpful comments.
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