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Abstract 
In this report we introduce and then study a maximal operator that generalizes the classical one 
introduced by Hardy and Littlewood in the rank one case. More precisely, for 𝑘 ≥ 0 and an integer 𝑛, 

𝑀𝑘,𝑛𝑓(𝑥) =  𝑠𝑢𝑝
𝑟>0

1

𝜇𝑘,𝑛(] − 𝑟, 𝑟[)
|∫ 𝑓(𝑦) 𝜏𝑥

𝑘,𝑛(𝜒𝑟; 𝑦)

ℝ

𝑑𝜇𝑘,𝑛(𝑦)|, 

where the measure 𝜇𝑘,𝑛 is given by 𝑑𝜇𝑘,𝑛(𝑦) = |𝑦|2𝑘+
2

𝑛
−2 𝑑𝑦, and 𝜏𝑥

𝑘,𝑛  is a certain translation 
operator. The main result is to prove the weak (1,1) inequality and the strong (𝑝, 𝑝) inequality for 
𝑀𝑘,𝑛,with 1 < 𝑝 ≤ ∞. The approach uses geometric and analytic tools. One of the major technical 

obstacles is the lack of known properties of the translation operator 𝜏𝑥
𝑘,𝑛. The strategy is to introduce 

an uncentered maximal operator associated to intervals of type 𝐼(𝑥, 𝑟) =

 ] (𝑚𝑎𝑥{0, |𝑥|
1

𝑛 − 𝑟
1

𝑛})𝑛 , (|𝑥|
1

𝑛 + 𝑟
1

𝑛)𝑛[ which controls the maximal operator 𝑀𝑘,𝑛. To do so, one 

needs to prove a Vitaly type covering lemma for the intervals {𝐼(𝑥𝑗 , 𝑟𝑗)}
𝑗
 , together with a sharp 

estimate for 𝜇𝑘,𝑛 (𝐼(𝑥𝑗 , 𝑦𝑗)). The main result generalizes the case 𝑛 = 1 proved by Rösler, and the 

case 𝑛 = 2 proved by Ben Said and Deleaval. 
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