FOURIER SERIES OF L,-FUNCTIONS
By S. BocHNER AND K. CHANDRASEKHARAN

1. Introduction. We will prove the following theorem.

If f(z) is of period 2w and belongs to the Lebesgue class L, , so that it has the
Fourier expansion, f(£) ~ D wm-w 0", and if, for a fized number z, we put

S'(R) = ,Z“, (1 — n°/R»’ae™ (6 =>0),
Jolt) = e, § = HLfx + ) + f@ — 1),
20 = o= 2D e _wyiwa 0> 0,

rGrp)e

then the assumption
2\

(1.1) [ 8@ ar = oty (-,
by

implies [o {fs+1(w)}® du = o(t), t — 0, for > 0; and also for & = 0 provided
condition (1.1) is assumed to hold uniformly in an interval 0 < & < &, , which
latter condition is certainly fulfilled if we have S°(R) = o(1), R — .

This is a special case of a theorem in several variables which is the one we
will establish. If f(x,, -+, ) is of period 27 in each variable and belongs to
L,in0 <z <2mr =1, --,k, so that it has the Fourier expansion

and if we put »* = n + .-+ + 0},
SE) = T (1 = Bty e
v3<R?

’

fo(t) = fola, §) = T(k/2)2 7™ f e + &, -, o+ ) doyg

where ¢ is the sphere £ + -+ + & = 1 and do, is its (¢ — 1)-dimensional
volume-element, and if, for p > 0,

50 = 5ie, 0 = @/B@, 2 [ (¢ = #rie ds
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