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1. Introduction & statements of result
(W™, P); n-dim Wie. sp, H"; C-M subsp

Qa:=(V*)?A (A: H™ — H™: HS op)
V: Malliavin 4, E[(V*F,G)] = E[{F,VG)]

/ exp(2Qa/2)dP = {dety(I — z4)} 2.

Vi$=0, E[V$]=0, E[¢]=0 & ¢ = Q4/2, A=V’q
dety(I — zA) =7

n=1, Q4 = fOT w(t)?dt = cos(4/zT)

n=2 Q4= f(;‘r{'wldw2 — w?dw'} = cos?(2T/2)
n=1, Q4= [, (w(t) — w)2dt = sin(vAT)/(VAT)
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W =W, H=mH!

g = /OT (/tTw(s)ds>2dt

1. New exact formula

2. WIREF g0 = [, w(s)ds;
Cameron-Martin 1940’s
fw exp(2qo/2)dP «~ %(d/d.ﬂrz)2 + §|az|2

—

q=|Vaqll3/4 ~ FBR

) {Vaqo, h)3 = lim._,o{qo(w + ch) — QO(@)}/E
=2 [T w(t)h(t)dt = 2 [ ([ w(s)ds)h(t)dt

THEOREM (i) +%/ME X > 01T L

/W exp[(A/2)q] dP = {Cosh o /4T)1 cos(N/AT) }1/2,

[ expl(3/2)al0(w(T) dP
w

1 AV/AT 1/2
T V27T \sin(AVAT) cosh(AV/AT) +sinh(A/4T) cos(/\1/4T)}

(ii) P(q/2 € dz) = pr(x)X[o,00)(x)dx. T=1ZL

4 (™2 0(u;x)
du,
7T4 Jo v/cosu

ousz) = 3 (—aye et

k=—oc0

pr(z) =
2k + l)ﬂ}3e—z{u+(2k+1)ﬂ'}4/T4
V/cosh(u + (2k + 1))




e q=Qat+trA,trA=2.FELA:H— H:

Ah(t) = /Ot /ST /Ou /vT h(x)dzdvduds

) g= [T ([Fw(s)ds)2dt=[] [T [Tw(s)w(u)dsdudt
w(s)w(u) — s Au € € (2R Wiener Chaos)
q— fOTftTfth A udsdudt € €,
P E €= = Qv2¢/2 = Quzy/2

(V2q,h @ k)yoz = 2 [ ([T h(s)ds) ([ k(s)ds)dt
= 2(Ah, k)

e U=Uy + Ur : H—H (Uy:Vol, dim R(Uy) < 00)
() | exp[(r/2)Qu]dP

w

= {det(I — AUR(I — AUy)~ 1)} /2= (/D Ur
(ii) E=span{ni,...,na} CR(Ur), n = (V*nj)1<j<a
/W expl(A/2)Qu]do(n) dP

_ {det(I — AUN(I — AUy ) 1)} ~1/2e~(/DuUr

B V/(2m) det C(n)
U1h =—ngUv + (I—mg)Ur, C(n)= ((ni, 77j>%)1§i,j§d

det2(I + C)(I + D) = det(I + C)dety(I + D)e C¢UI+D)
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e Th(t) := [, h(s)ds, Ay =T*, Ap = A — Ay.

(i) A= Ay + Ap, (ii) Ay: Volterra,

(iii) R(Ar) = {am + bn2 | a,b € R}, (n;(t) = t¥~1),
(iv) (T — AAy)*h(t)

_ % /0 h(s){cosh(A4(t — s)) + cos(AV4(t — s)) }ds

') (I —XAy)g=h, f=T%g. fO —Af=h

f f 0 0100
d | f® @ 0 0 010
Iy = B» + , Bx=
dt | £ £ 0 0 00 1
F® F® h AO0O0O

Aph = {ZIh(T) — I3h(T)}m — 1Th(T)n,

Alh = {—LTh(T) + TIA(T) i — LTh(T)m2
span{n1,n2} = R(Ar) £ (E = Rny)

I —MApR(I —MAy)™?

_ Tz%m(ax — Bx) + 3(ax + B) )‘11;2 (ax — Ba)

A\ —2 (x4 B82) + 30 2(ax — Br)  t(ax+B)

I— AT —2Ay) !

_ (A_;M (ox+7a) — T21>‘21/2 (ax — Ba) %(ax — ﬁx))

2—3/4

T (UA—TA)—T;(GA-FQA) 2(ax+ Bx)

ax = cosh(AY4T), By = cos(AY/4T),
o = sinh(A/4T), 15 = sin(A/4T)
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z=re? (r >0, —%7\' <0< %Tf), VZz = r1/2e9/2

\/cos z, if a) |Rez| < 3, or

b)Imz > 0, Rez € [-3, 37")“. or

G(z) = c)Imz < 0,Rez € [—2F, ),
—+/cosz, ifa)lmz>0,Rez€ [37",77")4,, or
b)Imz < 0, Rez € [Z, % )ur
0,3 2,m) | (m, 37” (37", 27)
cos(u +iv): | v>0| IV I11 II I
v <0 I 11 111 v

{cosh z cos 2}'/? = G(2)G(iz),
z€ Do =C\{§|EER, £ >m/2}
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3
i0 z k_ﬂ- 3_7" k_ﬂ
HDD{TG |TZO,0€I€L_JO[8+ 23 8 + 2}}7
1
1q/2]dP = €b
/W exp[z©q/2] {cosh(=zT) cos(zT)}l/za z

1 ,
pT(a:):—/e_“”tI(t)dt (I(t):/ exp[z’tq/2]dP)
2w Jr w
I'i(R): 0~ ReX™/8; ~,(t) = t'/*e*"/8, t € [0, RY]

4,3 i (7 .
/I"i(R) f(z%)z"dz = :I:Z/0 f(Lit)dt
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z3e—:nz4
2 xz) = lim < 42 dz
mpr (@) R—>oo{ /I‘_(R) {cosh(zT) cos(zT)}/?

4/ Z3e—:vz d }
— 47 z
r.(r) {cosh(zT) cos(zT)}1/?

W Ty (R)

]

z3e—wz4

lim dz
R—oo Jp, (g) {cosh(zT) cos(zT)}'/?

oo u3e—mu
= d
/0 limp o{cosh(uT = ih) cos(uT = ih)}1/2 “
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l’gl(r)l{cosh(uT + ih) cos(uT =+ ih)}1/?

_ y/cosh(uT) cos(uT), iful € [-m+ 5,7+ T )an
—+/cosh(uT) cos(uT), ifuT € [r =+ 537 £ T)an

{(8w/2)4+2kn}/T (_1)k—1u3e—wu4

2npr(x) = 87;’;/{

/{<3w/2>+zrm}/r
{

du
(x/2)+2kn}/T  +/cosh(uT) cos(uT)
--du
(m/2)+2kn}/T
1 /2 {’U + (2k + 1)ﬂ}3e—z{v+(2k+1)7r}4/T4
T aTe /0 \/cosh{v + (2k + 1)7} cos v
1 /2 {’U _ (Zk + 1)7.r}3e—m{v—(2k+1)7r}4/T4
B iTi“/o y/cosh{v — (2k + 1)m} cosv

dv

dv
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