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Introduction 

We shall here s tudy  cer ta in  several var iable  analogues of  the  opera tor  M*  
def ined b y  

M*f(x) = sup -- [ e-i"~f(t) dt , ix[ < 
~  x = t  

and  the  Four ie r  series maximal  opera to r  t r e a t ed  b y  Carleson [4] and  H u n t  [7]. 
Le t  R" be the  Eucl idean  space of  dimension s and  let  T,-----{x = 

= @ I , - - - , x ~ ) E R ' ;  0 < x i < 2 z ,  i =  1 , 2  . . . . .  s}. I f  x - -  @ l , . - . , x s )  and  

= ( $ 1 '  " ' "  ' $" )  belong to R" we set x .  $ = xi~i and  Ix] = x . 
i = 1  

L. I t 6 r m a n d e r  has observed  t h a t  the  f irs t  p a r t  of the  p roof  in [4] can be 
general ized to yield the following (unpublished) result .  

I f  k is a C ~ C a l d e r 6 n - - Z y g m u n d  kernel  def ined in R', s ~ 2, and  if 

f ]f(x)[(log+,f(x)])~+~dx<oo for some ~ > 0 ,  t h en  f k(x--t)e-'e"f(t)dt= 
T s Ts 

= o ( l o g l o g  I~]), t~]-+ 0% for almost  eve ry  x in T,. 
I n  Sections 1 to  3 in this pape r  we prove  among  o ther  things the following 

theorem,  which generalizes the  L p es t imate  of  the  opera tor  M*  in [7]. 
TEEORE~. Assume that k is a Calderdn -- Zygmund kernel defined in R', s ~_ 2, 

which has continuous derivatives of order ~ s 4- 1 outside the origin. Let the operator 
M be defined by 

Mf(x) = sup f k(x -- t) e-~"f(t)dt , x E T, o 

~ E R  s . /  
T s 


