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(1) generalized PCAF. Let (W{¥,F;, P) be the N dimensional standard Wiener space,
e, WY = {W, = WEHL W2, ...,W}N) :[0,00) — RY|W, is continuousand Wy = 0},
F, = o{Ws;0 < s <t} and P is the standard Wiener measure. Let D] be the Meyer-
Watanabe’s Sobolev space. Let RY be a subset of RY satisfying |[RY \ RY| = 0. We
consider A = {A(t,x;W.);t > 0,2 € RY} C DJ.

Definition 1. (i) Let y < 0. A is called a D] additive functional of the N dimensional
Brownian motion if and only if (a) A(t,x) = A(t,z; W.) is F; measurable, (b) A(0,z) =0
and

(c)  Alt+s,a W) = At,z; W) = A(s,x + Wy; (0,).)

in D), where (§,W), = Wy, — W,.
(i)  A(t,x) is positive if (F, A(t,z)) > 0 for all F(e D,”) > 0.

Remark 1. A(s,x + Wy; (0,W).) is defined by [ A(s,z + y; (0:;W).)O16(W; — y)dy, where
&1 denotes the Wiener product (see [1]). If we assume Condition 1 below, then A(s,z +
Wi (O0W).) = ST I%W (apn(t, z + W,)), where A(t,x; W) = I,(an(t, x)).

Condition 1. [ ||A(t,y)||§ﬁe*5|y|2dy < oo for all § > 0, where || - |2, denotes the norm
of DJ.

Proposition 1. We assume A(t,z) is continuous w.r.t. t in D}. Let A = {0 = t5 <
ty < -+ <t <tpp1 =t} be a partition of [0,t], and put |A| = max |t;11 —t;|. Then we

obtain

|i1|1i10 Z (lo(ti+1 — tz', T+ th) = A(t, I)

1=0

in DJ.

(2) Revuz measure associated to generalized PCAF. Let A be a DJ positive continuous
additive functional (abbreviated D3 PCAF). For all f € D

n

t
/ (f(x + Ws),dAs(z)) = lim (f(x +W4,), A(tiyr, ) — A(ti, x))
0 =0
is well defined. Moreover, under Condition 1,

f(e D) — /sz/o (F(z + W), dA(z))dz € D.



Definition 2. Assume Condition 1. The Revuz measure v, associated to D PCAF A
is the measure on R such that

[ Faatn) - /RN/ ), dAL () dx

Proposition 2. Under Condition 1

for all f € D.

f( )VA d:l} lim 7,+1 — ti,ﬂi)d(l?,
N | =0

A denoting a partition of [0, 1].

(3) Local time representation of generalized PCAF.
Condition 2. For all n > 0 small enough and for all > 0,

/ ly — >N e (dy) < oo,

Theorem 1. Let A = {A(t,z;W.);t > 0,2 € R} be a D] PCAF satisfying Condition
1. Assume vy satisfies Condition 2. Then it holds that [ L(t,y — x)va(dy) exists in D
(a <1— N/2) and that

Alt, ) = / Lit,y — 2)valdy),

where L(t,z) denotes the local time of W at z.

(4) generalized PCAF corresponding to Radon measure. Let T' € D’ be a positive distribution
and pr be the corresponding Radon measure. Let @ < 1 — N/2. Then we obtained a D¥
PCAF Ar(t,x) corresponding to T' under Condition 2 ([2]). Applying Mehler’s formula,
we have the followings:

Theorem 2. Assume pr satisfies Condition 2. Then Ap(t,z) € D" if and only if

00 t s
/ /// / e P N (s —e Ty —e T — (1 — e "a)
0 o Jo

X pn(u, z — x)dudspr(dz)pr(dy)dr < oo.
Theorem 3. Assume ur satisfies Condition 2. If

/ / ly — 2Nz — PN e e (dy ) (d) < oo
then Ar(t,z) € L*(P).
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