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1. Generalities. Let f(xι? }χk)=f(x) be a real valued integrable

function periodic with period 2ir in O S ^ S 2 π , i — 1, 2, k. Following

S. Bochner [1] and K.Chandrasekharan [2], we define the 'spherical means'

f{x, t) of a function f(x) at a point x — (xγ , xk\ for t > 0,
TV A /O\ r*

(l. l) /fe ί) = 2(τrγΐ* l/^1 + ^ * Xk + tf*)^

where σ is the sphere f? -f + ^ = 1 and dσ^ is its (k — 1) — dimentional

volume element, /(.r, ί) considered as a function of the single variable t

exists for almost all ί, and integrable in every finite ^-interval.

If p > 0, we define

( 1 2 ) «* '» =

which called the spherical mean of order p of the function f{x). At a point

#, we write fv(x, t) = /p(ί) for p > 0, where we assume that /0(Λ;, ί) = f(x, t).

The following properties of fv(l) are known [2].

as «-• oo.(1. 3) fV"1 I/U
•Ό

(1. 4) Γtk-ι\ftx, t)\dt = o(l), as «-> 0.
•Ό

(1. 5) fp(u) = O(l), for /> ^ 1, as « -> oo.

Further, if we define, for p ^ 0 [2],

(1. 6) φP(t) = t*p+k-*fp(t) B(p, k/2)/2pΓ(p),

then we have, for /> + q ^ 1,

(1. 7) <pp+9(*) = ^ ^ f' (t2 ~ sj-1 s ψv{s) ds.
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It is clear for (1. 7) that if p >̂ 1 then ^ ( ί ) is absolutely continuous in

every finite interval excluding the origin.
Next, let us write the Fourier series of f(x) in the form,

1) The problem considered here was suggested by Professor G. Sunouchi.


