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The main goal of this report is to present two-weighted estimates for (L

p

; L

q

) multi-

pliers of Fourier transforms in Lebesgue spa
es with power weights.

One-weighted multiplier theorems of Mar
inkiewi
z, Mikhlin and H�ormander type in

Lebesgue spa
es with Mu
kenhoupt A

p

weights are given in [1℄, [2℄. General (L

p

; L

q

)

(1 < p � q <1) Fourier multipliers in unweighted 
ase have been studied in [3℄{[5℄. The

Fourier multiplier theorems in weighted Triebel-Lizorkin spa
es (in
luding two-weighted

inequalities) are established in [6℄{[8℄.

Let w be a lo
ally integrable almost everywhere positive fun
tion on R

n

. By L

p

w

(R

n

)

(1 < p <1) we denote the set of measurable fun
tions f : R

n

! R for whi
h







f







L

p

w

(R

n

)

=

�

n

Z

R

�

�

f(x)

�

�

p

w(x) dx

�

1=p

<1:

Let S(R

n

) be the S
hwartz spa
e of rapidly de
reasing fun
tions. For ' 2 S(R

n

) the

Fourier transform b' is de�ned by

b'(�) = (2�)

�

n

2

Z

R

n

'(x) exp

�

� i�x

	

dx:

Let S

0

(R

n

) be the spa
e of tempered distributions, i.e., the spa
e of linear bounded

fun
tionals on S(R

n

). In the sequel, the Fourier transforms in the framework of the

theory of S

0

-distributions will be 
onsidered.

Let X and Y be two fun
tion spa
es on R

n

with norms k � k

X

and k � k

Y

, respe
tively.

Assume that S(R

n

) is dense in both X and Y spa
es.

De�nition 1. A distribution m 2 S

0

is 
alled an (X; Y ) multiplier if for the operator

K de�ned by the Fourier transform equation




Kf = m

b

f; f 2 S;

there exists a 
onstant 
 su
h that







Kf







Y

� 








f







X

for all f 2 S(R

n

). In this 
ase we write m 2 M(X;Y ).

Let Q

m

m = (m

1

;m

2

; : : : ;m

n

) be a set in R

n

given by the inequalities

2

m

j

< j�

j

j � 2

m

j+1

; j = 1; 2; : : : ; n; m

j

= 0;�1;�2; : : : :
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For the given p and q, 1 < p � q < 1 and given �

j

, 0 < �

j

< 1 (i = 1; 2; : : : ; n) in

the sequel we 
onsider the pairs of weights (v; w), where

w(x) =

n

Y

j=1

jx

j

j

�

j

(1)

and

v(x) =

n

Y

j=1

jx

j

j




j

(2)

We assume that,

q �

p

1� �

j

p

; �

j

p� 1 < �

j

< p� 1 and




j

+ 1

q

=

�

j

+ 1

p

� �

j

: (3)

Theorem. Let 1 < p < q <1 and m be a fun
tion represented in ea
h set Q

m

as

m(�) =

�

1

Z

�1

� � �

�

n

Z

�1

n

Y

j=1

(�

j

� t

j

)

��

j

d�(t

1

; : : : ; t

n

); 0 < �

j

< 1:

where �

n

are �nite measures for whi
h

sup

m

var�

m

= M <1:

Then m 2 M(L

p

w

; L

q

v

).

Corollary. Let 1 < p < q <1 and let 0 < �

j

< 1. Let m be 
ontinuous outside the


oordinate planes and have there 
ontinuous derivatives

�

k

m

��

k

1

1

��

k

2

2

� � � ��

k

n

n

; 0 � k

1

+ � � �+ k

n

= k � n; k

j

= 0; 1:

Moreover, assume that

�

�

�

�

k

1

+�

1

1

�

k

2

+�

2

2

� � ��

k

n

+�

n

n

�

�

k

m

��

k

1

1

� � � ��

k

n

n

�

�

�

�

�M:

Then m 2 M(L

p

w

; L

q

v

), where w and v are de�ned by (1), (2) and (3).
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