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Abstract
Let (X, ‖ · ‖

X
) be a Banach function space over a nonatomic prob-

ability space (Ω, Σ, P). If f = (fn)n∈Z+
is a martingale with

respect to a filtration F = (Fn)n∈Z+
, then we define

θFf = sup
0≤n≤m<∞

E
ˆ

|fm − fn−1|
˛

˛Fn

˜

,

where f−1 ≡ 0. In this paper, we give a necessary and sufficient
condition for the existence of constants c and C such that for any
martingale f = (fn)n∈Z+

,

c lim
n→∞

‖fn‖X ≤ ‖θFf ‖
X

≤ C lim
n→∞

‖fn‖
X

.
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