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FOURTH WINTER SCHOOL (1976)

SOME APPLICATION OF MARTIBGALES IN BANACH SPACES

by
J. _PECHANEC

This is an outline of the paper "Martingales with va-
lwes in uniformly comwex spaces™ ly Giles Pieier,' ihat has
come out in Israel J, Math.

We say a Banach space is q-cénvex (2£q<+@) if there
is an equivalent norm on X whose modulus of convexity ful-
rils: ¥e >o0: d(el)zce

Let (‘Q’(%)n_r_o’
= {-i,l&n with its Borel 6 -algetra and the usual probabi-
lity P. A, will be the trivial 6 -algebra 49,23 on Q
and for nZ1 Ah will .be the 6 -algebra generated by the

P) be the probability space, where Q =

first n coordintes on Ll . A martingale relative to

Qa, “h)rzo’ v
Ir (xn)nlo is a martingale with values in a Banach spa-

ce X, we dencte by (dxn)n;o the sequence dX =X ~X .,

dxo = Xoo

" By UBXi, we dencte the essential supremum of "X(t).

P) is called Walsh-Paley mrtingale.

Theorem 1. A Banach space X is super-reflexive iff far
every ® € (1,+00) there is a constant C and r>1 such that
for all X-valued martingales (X ) _. satisfy

1
n

e IX 0 € o( = Rax B0 )™ .
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Theorem 2. Let l£q<oo . and let X ¢ & Banach spac®,
Assume that there is a constant C for which all X-valued

Walsh-Paley martingales (xn)nn _satiafy:
Efixi%+ = E %2 9 sup B q
A e lax | up ix i
then X is q-convex, o

lemua, Let r be a mmberin(1,2> and X be a Banach sDa-

ce, Assume that - for som® constamt D - all the X-valued max.
tingales (xm)mzo satisfy
: 4
IX §,4Dn + 1)F sup Hax U
Then for all p<r there is a constant Cp for which all X-va-
lued Walsh-Paley martingales (X ) . fulfil

p j P p
sup ENGH Pac (ERX P + = Elax IP).

Therefore, by Th. 2, X is p-convex.
From the foregoing theorems we get
Theorem 3 (Enflo, Pisier). Every super-reflexive space

is p-comwex for some p>1.



