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1. Introduction

Stimulated by Malliavin calculus, the theory of quasi sure analysis of Wiener
functionals has been extensively developed (cf. [4, 6, 7, 8, 9, 12, 13, 16, 17, 18,
197, etc). Recently, J. Ren (cf. [17]) has studied quasi sure properties of quadratic
variation of “smooth martingales”, a notion introduced by P. Malliavin and D.
Nualart [8], and his results are concentrated on studying one parameter smooth
martingales and two parameter smooth strong martingales. In this paper we
generalize his results in more general setting and study the quasi sure properties
of two parameter smooth martingales which are not necessary strong martingale
in general. This situation is much more difficulty to handle, when Malliavin
calculus is involved, because the two parameter stochastic differentiation rules
(cf. [1, 21, 24]) and the representation of two parameter square integrable martin-
gales involve “stochastic integral of the second type”, ie., ([, f(& ndW.dW,
(cf. [1]). Now let us state our results in more details.

Let N be a two parameter smooth martingale, then by [1] and [21], for
each zeIT=[0,1]% N can be represented as a sum of stochastic integral of
the first type and stochastic integral of the second type,

N, = J pmdW, + ” Y(E n)dWdW,
R, R. xR,

where W is a two parameter Wiener process and vanishing on the axes. Let

Nz:J d(n)dW, and M, =JJ (& ndWdW,. 1t is well known that the
R, R, >R,

quadratic variation processes of N, M and N are given by (N>, = | ¢(n)*dn,

RZ

(M), = Jj Y(& n)’dedn and (N =J $(n)*dn + JJ Y(& n)*didn re-
R, xR, R, . R, xR,
spectively. And by [21], we have for each z that (N, M), = 0. We shall prove
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