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Schipp, Wade, Simon and P4l [2] proved that if f € L, (1 < p < 00), then lim,,_,o s, f = f in the
L,-norm, where s, f denotes the n-th partial sum of the Walsh-Fourier series. Jiao, Zhou, Weisz
and Wu [1] generalized this result for L,.y: if p(-) € P(Q), 1 < p_ := ess infpeqp(z) < py =
ess sup,cq < oo and for all atoms A, the exponent function p(-) satisfies that

P(A)P—(A)—P+(A) < Kp(.), (1)

then for all f € L), lim, o0 spf = f in the L,)-norm. Unfortunately, these results are not true
if p<1orifp_ <1. Although, for p < 1, or p_ < 1, we can prove convergence results with the
help of Cesaro means. For a > 0 and n € N, the Cesaro means of the martingale f is defined by

n

onf =

kskf_ ZA —k— 1f Jw,
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where Aj’ denotes the binomial coeflicient (k+°‘).

We consider three types of maximal operators (7%, U(®) and V() and we prove that (under
some conditions) each maximal operator is bounded from the classical dyadic martingale Hardy
space H) to the classical Lebesgue space L, and these maximal operators are bounded on L.).

Theorem 1 Let o € (0,1] and t,r > 0 such that at <r/(r —t) < (1+ a)t.
1. If 0 < p < o0, then for all f € Hy,
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2. If p(-) € P(Q), 1 <p_ < py < oo and p(-) satisfies the condition (1), then for all f € Ly,
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Using this, we can prove the boundedness of the Cesaro maximal operator from H,.y to L.,
where the Cesaro maximal operator is defined by o f := sup,,cy |05 f].
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) ’ HV(a)pr() < CP() Hf”p() .

Theorem 2 Let 0 < a € (0,1], p(-) € P(), 1/(a+ 1) < p_ < oo and suppose that p(-) satisfies
condition (1). Then

o2 flpey S CUFll, (€ Hye)-

As a consequence, we can prove theorems about almost everywhere- and norm convergence.
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