
Boundedness of Stein’s spherical maximal function
in variable Lebesgue space and application to the

wave equation

Amiran Gogatishvili

Institute of Mathematics of the Academy of Sciences of the Czech Republic

Abstract. Define the Spherical Maximal operator M, by

Mf(x) := sup
t>0
|µt ∗ f(x)|,

where µt denotes the normalized surface measure on the sphere of center 0 and
radius t in Rn.

We show sufficient conditions of Hölder type on p(·) with n
n−1 < p− ≤ p+ ≤

p−(n− 1) such that
‖Mf‖p(·) . ‖ f‖p(·).

The result is then interpreted as the preservation of the integrability prop-
erties of the initial velocity of propagation to the solution of the initial-value
problem for the wave equation.
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