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VOLTERRA TRANSFORMATIONS OF THE WIENER
MEASURE ON THE SPACE OF CONTINUOUS

FUNCTIONS OF TWO VARIABLES

WILLIAM N. HUDSON

The transformation of Wiener integrals over the space C2

of continuous functions of two variables by a Volterra operator
T is investigated. The operator T is defined for functions
xeC2 by

Tx(s, t) = x(s, t) + fTiΓfa, v)x(u, v)dudv ,

where the kernel K(u, v) is continuous. A stochastic integral
analogous to K. Ito's is defined and used to determine a
Jacobian J(x) for T such that if F{x) is a Wiener measurable
functional, Γ a Wiener measurable set, and m Wiener measure,

f F(x)dm = [ F(Tx)J(x)dm.
JΓ JT~1(Γ)

Let C2 be the collection of real valued functions / defined on ΰ =

[0,1] x [0, 1] such that /(0, t) = f(s, 0) = 0. The space C2 is topologized

by the sup-norm. In [3], Yeh defined a measure m on C2 over the

Borel σ-algebra and extended it to the Caratheodory σ-algebra relative

to m. It is the purpose of this paper to investigate the transforma-

tion of the measure m when the elements of C2 are transformed by a

Volterra integral operator of the second kind. The effect of such

transformations in the Wiener space of continuous functions of one

variable was studied by Cameron and Martin in [Γ].

Let 0 = s0 < sλ < < sm <: 1 and 0 = t0 < tλ < < tn ^ 1 and let

E be a ^^-dimensional Borel set. We denote by %(slf , sm, tlf , tn)

the σ-algebra of sets of the form {xe C2: [x(sίy ί̂ , ••, x(sm9 tn)] e E}

and let g 0 — U^( sn * •> sm9t19 , tn) where the union is over all such

partitions of D. The measure m is given on %(sl9 , sn9 tl9 , tn) by

m{x e C2: [x(sί9 ί j , , x(smy tn)] e E}

• I (mn) I W(sly , sm9 t19 , tn9 ulί9 , umn)duny , dumn ,

w h e r e

•••» smy tί9 •• , ίΛ)
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