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1. Introduction.

Recently a  calculus on the W iener space w as developped by m any authors
and it is called M alliavin 's calculus after his excellent p a p e rs  [4 ] , [5 ] . In  this
paper, we discuss differential forms on the W iener space, or m ore generally, on
a n  abstract W iener s p a c e . Our discussion is  b a sed  o n  M a lliav in 's  calculus or
more precisely on Sobolev spaces o n  an  abstract W iener space w hich a re  much
d u e  to  P . A . M e y e r  [6 ]  a n d  a rran g ed  b y  H . S u g ita  [8 ]. W e  m a in ly  fo llo w
Sugita  [8] bu t w e  u se  a  few different notations from  those of Sugita.

L et (B , H , p) be a n  abstract W iener space ; B  is  a  (real) separable Banach
space with th e  norm II • 11B, H is  a  (real) separable Hilbert space that is densely
a n d  continuously imbedded i n  B  w ith  the  inner product < •, •> , and  the  norm
I • I ir='\/<•, •>ll and  p  is  the W iener measure, i. e., a  B orel probability measure
w ith  th e  characteristic functional given by
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w here B * is  the  dual space o f  B , H *  is  th e  d u a l sp ace  o f  H  w ith  t h e  norm
I • I ip‘ and  ( , )  is  th e  natural bilinear form  o n  B *x B .

We define dif ferential form s o n  an  abstract W iener space (see the section 2
for the definition), denoted by A n(B) w h ere  n  is  th e  degree o f  differential forms.
A s  in  t h e  c a s e  o f  finite dimensional Riemannian manifold, we can define the
ex terior deriv ativ e d  a n d  i t s  dual operator d *  a n d  de Rham-Hodge-Kodaira's
L aplacian 4 by

ZI=dd*H-d*d

Then (DE A n(B ) is called hamonic if

Ja)=0

and we denote th e  se t o f  all harm onic differential form s o f  d e g re e  n  b y  n •

W e obtain th e  following decomposition :

An(B)=Im(d)EDIm(d*Kpb. (direct sum)

C om m unicated  by  P rof. W atanabe, November 2, 1984.


