| | 1.
74, MALLIAVIN GRDENT AND INTEGRATION RY PARTS

ON WIENER SPACE

L= C(EQAJ ) “?d) oith Sup = hom,
P = Q;Qh(,r W QoA W@ (&{m‘f i O)
'B* ( ‘0\ = U (+> Canga, Q°\l R M

DEE F SR Toédet chiflbradall ot

:%’> 3 Contin (;vﬂ«r ‘Fc;h., (XOT.'D\%IR .
IF 6 )-Fo) - DW= o) Vien.

‘m"H-'oi Caxe ~HC"*Q %d oL‘ano».ea d&}vd.'vqs

Flotel :F
@f(‘o\_ﬁ s\

(A F) (¢) b/l,ey\

édo

PROBLEM . X, sl of sde. i & ol not Rkt -l

1 " A AN 4 ]
. F=Igdan; - g-z _Q\:o(B: + LR{ 4> foruid dhohe

\JOT CONTIV. 1w A ot Seprhnenn



| , 72
H: {L\ EO"I‘]Q(RQA ' I\(O)=Q ) g‘ o.Q)&,COh"'M Q\'M‘ L|€ Llj |

(£.5), =" 4y

CAUERON-MARTIN: SPACE (St t e )

‘DEFE. (MALLAVIN GRAMENT D)

) For Fe () aud weD c!e{:,,e O'F ) €H vig

(%) (CDH F) (o), L\ W g{ (o) = anﬂ () VieH

e ‘ DT iy aml:a.j' of Fort mekie (\H

D) OF)s = & (D0 € P, R*)

.EXAMPLES /]) Btoué.o\n kc)“'fo-\ : @Bﬁ)(ﬂ\ :@. I (05) (+j
2) (JiQhQT' ‘IV#QA"“,& : -:F'-‘ ’K a JB ) 8€ CA([O'Q jiRd)
DD =5




7.3

FelUn), 6 e} (wulon) Fock) , He= s

e EDDF 6 o(\‘] (D"F (3 H) ] tﬁ & cm(]
— - ~ ~
%8 ey % A{GJB)L‘(?)

WMARK lh{:wihs‘(hﬁl \/QFSEQ.,, GF G‘.rscu.ov 11«,001‘@&-. "
B C ¢ “0ete :C!'c“*‘+7 "q@ On &

ELFReeb] = E[FR) 2] lee
2{0m onp (el 0y, - £ Jl6, 1]

"Derwbve ont ¢ D Cloaw



2

—FROO:F‘ /I) ASS;-‘Q_ G. i3 -@o«aleQl . TL:?.. % NQV:LOV)

2_:' N o b-,o\r"hn&«qn , q»»o( Qy GJ(‘S%O\/)

c [ ‘F(&mm-?\u)] _ E[H@ ij_]

€ &

/EV\_EQ'- rhy = E[Fe IGo(E. 1

£ 1
© v

so . N
=5 >j°<;o(13 ,.\L(P).

21 . L‘z(?®/\3 (Exmc‘:&)

“ ‘
dz&: E’zigdg

&

QLs. =k L%f BuH\o(s] —> [(3‘3:\(!1\)

—

~ @HF> (E) ar s 0
Stam Te C:’ (Q\

:23 STV.QQ lgo\l(n ey OQ (“F*) arR Coﬂ}:hudﬂ.\ ., C,

w.et, the LQ (?@X) oM, | e 2‘1“"‘4"0“ Q".}a‘?—df
4o W Get> (PoX) o



- 35
A TIRST APPLICATION : SKOROKHOD INTEGRAL

F — (OF)

Qscte

CU)sLlaR— [laon, Pob)
18 o demsels olef:,.eo( beer operatar, Defie
8+ Dould) € Clrad) = [2(P)
o the adjort sperctor  (dhversece) i, .
Ges (Pa) = GeDaa(8), 8(Q)= fadls

Hece § 38 an extension of the H8 1deye o
hot “chkiqﬁ% qur+ew( fmcqwzs Ge 2 (P XB ‘OV

EXMPLE G, adkpted + bowoleol  Fe C1(0)
=\ CF'G}DOH“ - :DOHCSD
Sheomidod 1l S(FG) = F86) - DF G, ot

R
’ ,{P*m&& wle {wdv%Q c)(:m:}n“




| | ¢
‘DEFINITION OF MALLIAVIN GRADIENT 1T (CLOME) |

leff,P c= Q(OSWQ G‘F Ct (Q\ - LP(D.,P) (,JV"(‘ nota,

= L] FP r\% pe [4eo
IFI = ELFmhoe] pe 1)

J

TTHEOREM 1) Y exfeson of D o o Godn in. 0p

D DY < [PF) = (2. P)

Q} TLsQ —.B\Su.f\' %‘}eércx‘?os. Lm, ‘om‘}s ‘l“‘w«l‘k LNH\ }GT Q“ TGTDH.

THEOREM (PRODUCT- AND CHAN RuLED

AB"F'G,QTD“QO 1 = FGeD? will
D EFE=FDG +GDF

DT, T e, deC®RID 7)) e D,

>4, )= 2 vy

7:4 ax"



33
72 1T RERE SEN TAT 0N THEOREM AND CLARK - OColE FoRMuL

/:f‘; - ('&s | Ocse "(\P —Bmcau’-oh 'l"'M:"u

| HEOREH (IT6) Ty any FEL(RE P) dlee omish o
g Ge (04) o4,

F= EIF] + QB P

COROLLARY '1'0(' Cm7 L L)m«tiecl C\' p..c\a Y Q‘Q (H \m “
ot o wive e L2(00) st

M= Mo+ TQuods, Pas Witelor)

b po‘v‘kcg ke : Even) (fﬁs m.o.d?qqu hot o Conegus mc({?:cant‘.on {

PEMARK /A\&S.«hpi}lo“ ? = ¢BP « ch,\aQ ]

t +

lde:k {%Qc?}:m, ﬁ‘r& Gr* /Z



| ' 73
THEOREM (CLARK-OCONE)  Tor Fet2 |

/

T=E[F) + ”g ETDF %) o, Poas

EXAM?LE : LCJo (.- bacl - mp\koh T maX B
Oste 14

Tf?ﬁ"“ ’EV P-ae.w There eK. G l»l«e[u(z T(u)é[OﬂJ s_‘(‘, +=RT
FeD™ wfl. [FFIT ()

EQJYw\l

EoFin e = Pt AT

= ?[ mox B ?H* h" }(«.ﬂ —Fl l;«x(% FR) Mw) R(w\]

*&;c1 "y
b N~
Ei*(E%:B;B ~max B A—YB l ’le hLl
Oese 4+t
=2 § (M2t \ T = JQ- g
W ) > 7

C lath=Ocant

ES Mf-ﬁ? +J:z§ )cuz



7.9

22 FIRST APPLICATIONS To SDE

THEOREM (Halhiooka derucbve of H5 5 eyels )
&k'of)ggQ_ G,Q Jf: ((FG)\CQ 43) Wi, G,se ])u-fo\' QQI Q€IQ4J
and  (03)(DG)w) e (Dbl Pod* )

Then {6k e D2 ol e [01] ol

3* f Cidgs = j :ch‘s -dB& * G‘-(- .T(O‘u3(+) ?@X‘q.&,

@Y, = ileré(x(\ Akf\ + @DQ okt

A=1

| BEOREH w Y §: R*> R QQ (_‘.pscl.\“i‘ He. >(+' e D
Jor W Ao wd Aepese @b, Mol dasunkie

* \
0V T L0 30, 0k + gl 2t

-{or‘far'r ,.

DX, =
O ,é,m' t<r .



7.10

Ape hestion 1+ Voo, of Fhe Vil couolie..
30 = floa o sle (%)
LA T 00 olorvatve -flo(o ‘
is fedovode] Solitin of fier e

by Y2 ’;Z_ o (Y e+ Q)Y o

CoRAUURY B 3= ¥ (o (3) T
T ~< ”_3

GhVQtSQ' l{ 3 n S‘l'\- C“-] Q(tp‘l ~H/»Q(,,
Y= D5 oYY Ve

= _ a4t ]
SRS A

COROLATRY. (RisuuT-EdorThY ) For 420, e CL) ool K-

o, ETOE)\ = 2 BT Jol3)" ok,



S VL~

7./

Remqvkz RAs. does ol hvoke cleciat: ves (

M') N(,..,\Qv:co\l SCLQHQQ ‘fol' (‘oh[;u'}c\.a l,L_S\_

Appliedtion 2+ Voricho, of Hhe ol m({:ﬁd‘
olxé = = o5 (AR + f (e XV ot | X1,

£ (83)) o shddy elbghe | X o= X

FACT:" 4 CBOR>ST 5 R e}
2 £ -
- 3 \/l(:-:-*é?y{ L‘F—O ) \/O-O )a_\d

o= o 00V, dE, + €lox )Y df + 2B0n )b

COROUARY 1)V, = *jotbrx‘\ 2 AN %f(cz X)) db

) 5% Bl )€= = BT TotkY % (0%) oy, )



71

M: 1) Vaeiohe. d;( @ty =
+
V= YV (o) e

st

=] (Jm % ) o

?) 2 £R€qu)g~ = E Q(Xﬂ/l——rqu
b A ad Te R ey, by fcr‘-/x deddy.

q\:ﬂ\gr "ﬁrf“‘&j” prlfcﬁlog.& 01{ Nc“iwﬁ». (‘Q{C&[u,\ f

¢ Exvl dj (oot ) obydes {OP T Asbnltiong

OQf Sk oy oj e.de.

° \%}otldhc Aotoq)i Q;f Héh\«ko(u s \Hneorew
( H7FOQQ@'(Y{‘«C‘«‘[7 \



| _ 743
X3 EXISTENCE { SMooTHNESS oF DENS ITiE

3

5 olX = LOO + 5 (X) o, X

?Q (XJ °‘3 = /POX:/I QLSQldQJ? coh‘f;»,gohs 2

————

HEO@EM S-Q/{ ( Hau‘«av'm 's 09“”*0&3
Lot F be ck-lin‘;“-}l PASAIR O /B(U?h)_

1) 19 Yrere exishy Ce R, si.
| Svp drl ¢ Cse Nl VPeCr(wn)
the. < N ole.x A, ac-ff-e | = (R o) |

Q) lg é?b? Ou»-) w.«ﬂok-:.,dex 0(:(«,”...‘05‘,,\ €Z:\
Opists (‘Ne IR* <.t

| £ dflé Coselfl Ve (R
The. %(xﬁ C C“’(D‘?‘“) .

) Tere

’P&_ CO\MPQ‘Q _}0 So‘oO!EU ewL;Qdd«\—a ‘ﬂmr&n !



AP.P\-‘QC\‘\.:QM Yo SDE () :

GOAL | vpg )= TET (1] ) < [N
TDEA (dhen=) -

20=LOODY = P YY1 T

Tret|
'\Q L i hqu%ha({hvd‘e ‘}L‘«S \l‘npl‘m

$0= £ T 0000 o0yt e V1 =2 tBpin.¥) ¥

Lahese Hffo 3 (XYY o B, ‘fc‘L‘.-,d expe cdedo. 4

6. ,on'\'(ﬁ S\nCLQX G~.(‘A ‘“’\‘%d\“g\l") \oe.H}X) Owe Co., P)QVQ "

TTHEOREM S22 (Apolde Cotuity 0 Fontiho- ola. o )

Soopoe & e CL e ek 6067 ¢ TV ol o> 0.
The plxe) e N forany 150 .

E_.XTEK)S!OM&__: . H‘(g‘wer )Q&u(m;{-) /S..,oo‘f%.,ox\ L;) Ran‘kd ;.L‘P )

Degeorcle difsion coeffiio : Absade oty /S aolimoss
e Horondar 's codhbon





