On the convergence almost everywhere
of double Fourier series

Per Sjolin

Let
Smnf(x) = 2;:; m 2;’= nCul et (kx +1x,)

denote the partial sums of the Fourier series of a function f€ L'(T?) where T =[0, 2x].
It was proved by C. Fefferman [4], P. Sjolin [7] and N. R. Tevzadze {8] that if p=1
and f¢LP(T?), then lim,_, S,,f(x) exists almost everywhere. The method of Fef-
ferman and Tevzadze also shows. that if (m,);>, and (»,);>, are non-decreasing sequ-
ences of integers which tend to infinity and f€L*(T%), then lm,__ S, , f(X)
exists almost everywhere.

Fefferman [5] also constructed a counterexample which shows that there exists a
continuous function f with period 27 in each variable such that lim,, , .. S,./(x)
exists nowhere. In [7] Sj6lin proved that if

2, nlCmal? (log (in (], [n]) +2))* < <, )

then lim S, f (x, ¥) exists almost everywhere. Frem (1) convergence conditions

m, n—>eco

involving the modulus of continuity of / can be obtained. For continuous functions
f with period 2r in each variable we set

o(f;0) = 5P | fx)—f().

It is then known that if
o(f; 8) = O((log 5‘1)—1‘5), o0, )

for some =0, then (1) holds (see Bahbuh [1]). On the other hand it can be proved
by use of Fefferman’s counterexample that there exists an f with w(f;d)=



