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Abstract

In this paper we treat the Yeh-Wiener integral and the conditional Yeh-Wiener inte-
gral for vector-valued conditioning function which are examples of the function space
integrals. Finally, we state the modified conditional Yeh-Wiener integral for vector-

valued conditioning function.
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Ho]l AF7t otd F FUA BE, $EE o HES &5 FUH HEo|E v,

o
g 7ha3t g4 37 AR A7 Y A E (Wiener integral)o]t},

£§
o

OP
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A E(Wiener integral)-& AH3stdth 4y SE FANAM dF S5 185 FFolH, o
o e 9 =P A E(conditional Wiener integral)® tlEo] A&7} [11]1A4 2708
s R=

B =fodAe 2UTE o|FAqR 5 FUT o] YA FoiA I I ARE UFn
24 o) Fo FAXeR ZEE oAd-9y FE FIHYeh-Wiener measure space)¥ o -$)
Y HE(Yeh-Wiener integral)& A7§38l9, =8 HEge 2e =24 57 Fo4R A5
o d-999 %7A A E(conditional Yeh-Wiener integral)® #H3dE -9 =7 &

(modified conditional Yeh~Wiener integral)= 247§ 3t}

LoAa-9d 3%

19230 = Aol 0Y o, 9SS 8T 4RI, Aol td W, 7T [a, B] &
o A& & P/ s 25S A

p=] T/zexp[———}dt (LD

o] A3 ofelsrerelo] 1905 ] A& AT Sue S0l THlLl

oAl 24 ol tisle] Alzba] Bl 1951d ¥ 71t (Kitagawa)l6lE AH4HE
[0, 11x[0, 1] #A FA A&gqFEY AT C([0,1]1x[0,1DE BAs8 3, o] T F
L HelAe g8 7R AEES dFAeY, A %‘“‘”ﬂ‘/} =g S REFQ.
1960 "l =] o (Yeh)[8l= 2WF 34 39 tist 83 o8& F539d

A2+ (rectangle) Q@=[a, bl X[c,dlol Watd, &9 AFS «-94 F3HYeh-Wiener
space)el gt &},

AQ={flf: Q> R 458+, fla, - )=/(-,0)=0} (1.2)
fed(@el dstod, 453 2ol w24, |- 12 K@M =&[Norm)e] 84

1 f 1= max{|/(s, D : (s,0=Q} 1.3)

E, (C(@,1l-1)e #& A4 vh}s F7H(Banach space)i™, tLo] 7}&(Seperable) v}

us F7telrh
=50{s; (" {$su<bolT c=f, { L { < t,<d¥ ), T3} Zo] AoE A

I & F7{H(interval)oletxr e}
I={feC(@ | (f(s;,t),, f(smt))EE } (1.4)



7|4 b Zol AAdET.
E={(ay, BulX X (@mn, Bmn (1.5)
—co< ;< B < (I1<i<m, 1<j<n)
C(Q9 BE 759 B9 Ft FU4(Semi-algebra)ol™, Foll A T+ me g
3 o] Ao
m(D = [ Wonls, t; ) du (16)

714 € (142 FAHE T, u=(uy, -, Um)ER™H] W, (s, & vt &
3 gt}
_ L
Wmn(s,t;u> = H:”=1H;1=1 [271'(3,-—3,-_1)(1‘,-—1‘,-_1)]

(uiy= iy~ Ui+ iy j-1)”
- * * y * 1.
exp 2(s;— si— (= t;-1) ’ (1.7)

upo=1u,;=u; ;=0 (1<i<m,1</<n)

47t de (16 AUt 2L (LDF} d¥Hoz wEah of §, me FAN 27}
g5, 58 m(C(Q)=1° I} Folx AddE ZE me oF)A BdHe 25

ggEy, o] 3 F1E A g4H = FFoE P o] #, o] g4AH F&= FT
(XQ),8,mE A-914 F= Tl T o] [, m 4-94 ZFx, €9 d2E
E I

d-9d &% 7153 A& (Yeh-Wiener measurable set)olg} stk o-9u =
m(C(Q)) =102 &&§ Fo|t}.
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¥+ F:OQ —RE theat 2ol Aolsta,
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el Ay
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A7 Wp(s,t:0E (1D BF D= Foolm, =& F& ool $4& Forh
(L109) o= @ Wo] EAFUTIA F$E £ 2 WE BASn ARge B

4 (L1002 o-9Y HBL 21 ARo2 EASE FAo2A o A& ogsH, d-
du HES AL & A A8 5o, (5,0 QY ©, (LI)F A5 HY F4L o g3}
W gee 9 4 Ao

J o s ) am(H=0 1L1D)
oo f s DHam(N=1-3-5 - @k=1) (s~ )*(t= )" (112)

T3 (5, )T (59, )7 Qo &3t 999 Hd of, (1107 ¥ ¥E Hg ol &
39, geol e,
E(f(sy, t)f(sy, tz))—f f(sy, t)f(s2, ty)dm(f) (1.13)

Q)

= (min{s,, s3} — a)(min{t,, t,} — ¢

X={X((s, 8, ) : (s,0=Q }7t && HAA(Stochastic process)d ™, X9 HAT =

(mean function) m(s, HS FEAL FF(covariance function) W(s,He EE  (s1.t)),
(59, t) €@l th3dte], thg-3 o] AFedi,
m(s, ) =E(X((s, 1), +)) (1.14)
V((s1, 1), (s, ) =E{ [ X((s1, t), + ) — E(X((s1,8), - D] (1.15)
[X((s2,8), - )— E(X((sy,8), - NI}

¢ Y: QxC(Q) — R7F BEE ((s5,0,1)e@x (@0 di3dtd, g3 Zo] Hod
o, Y& 9-94 I}A(Yeh-Wiener process)o]etar e}
Y((s,0,f)=1(s,0 (1.16)
d-99 AA Y= 9% 5 JAJo2ZA, bdFo] AE€FE 11D)F (1.13)e2RH & F
At}
(i) ZE (5,0 Q] o, HFL m(s, H=0°]t}.
(i) BE (s1,1), (53, 5)€ Q] sl FEAL &3 o
V((s1.t1),(sz2, ) =(min{sy, so} — a)min{t, t2} — ©) (1.17)



2. A-9Y =7 H¥

19753 < (Yeh)[9l+ &-yzZY(Radon-Nikodym) H=8E Yy =273 AR
A3 ol E o] &3t FH e wtA FA(inversion formula)g S E3QYT
ol &3l 9y =A HE L F3grh
1983 A (Chung)® SHAn)G]S d-Yy =4 HE L Ast: ol g g8 ARS
S ARk 19893 BH(Park)® 23 2(Skoug)[7]e 2 471 WEHZES 71E o), -9
Z27 A& gg ddd] FLduEME g T4 Fo9E A (quasi-polyhedric) &4
o] &3l F3HLE ©] FAL d7F & Aduyg N FHHME LA ¢4
U= FL& Azjolr}.
o] dalXde Atzd QF [0,S1x[0,7T]Z2 $3 C(QE (129 & od-91 &3]

2 a4 Qo B¥ r=r,,& 0ed 201

4yt &

0=So<81<"'<SmSS, 0=t0<t1<“'<tnST (2.1)
Y ol Wk, 5 X CQ—R™E B&d Zo] oA
X(f)E(f(31,t1), "t f(sm, tn)) (22)

BER™7 Bd(Bore) AFY o, d-9Y A2 A5d ¥4 FHO daid 4L o
A7 §% gt BE-Uzy AP Jatd Py Jul) ARE AsnE FAsH
EA @,

[, Fdm(f)= [ g(€aPx(& 23)

4 g9 FTXZFz(equivalence class)S Fold Xd dig &84 Fo o-94 =A AR
(conditional Yeh-Wiener integral)elg}t 33, 718 E(F| X)& 2712 3t 9714 %X

# Al (equivalence relation) Px—a.e.9A & #AS L34,

$PE E(FIX)E 85 g9 $A%0) $3s E4% G425 A8 Aolth gaiA
R™9 24 U3¢ Bl dalx a3 2o}

S, B0 dm(n= [ ECF| (&) dPx(&) 24)

A7l feR™olm Px(B)e thast 2ok
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& & gt £ (1)

Px(B)=m(X"'(B)) (2.5)
d-91v 24 BE EF|IX)e €9 524 24 2& 71533 Bd 2E-g.e oA

FadsA AAHHL.

@eneg 28 rd daid, Fo4A fe (@9 Wi Fohd H(quasi-polyhedric) &4

[A: Q->RE vde} o] Fosial. AA Q.8 b3 Zo] &zl

Qi=(si—,81x (-, ] (1<i<m, 1<j<n)

(2.6)
olAl, (s,)e ;¥4 Wl b33 #o] Hdit.
[A(s, D =j(s,-_1, tj—l) +{ (S—S,'_l)/d iS](f(Si, tj—]) _‘f(si—l, tj—1))
+ [ (f— tj_l)/A,'t](f(S,'_l_tj) —-f(s,-_l, tj—-l)) (27)
H[(s=s;i- )= ;- /(4 s A0 F (s, 8).
A7 dis=s;—s;- 101 djt=t;— t;_ 01" A;‘jf(& He tg 2o
d;1(s, )= f(s;, t)) = f(si, tioy) — f(sicy, 8+ F(si1, ti-1) (2.8)

P!

Hyo s, E=(€11,"',$mn)ERmn°ﬂ st Fod A

g4 [£: &RE
(s,DeR; o Uty the7 o] A3}

[E(s, =&y -1 H[(s— s,/ 4is)(& jo1— Eimyj=1)

(2.9)
+ (= -/ 2;00(& i1, ;— Eim1j=1)
+{(s—si-)(t—t;- )/ (d;isd;01 4,
A7IM d;&v o3 Zrh
diE=E&;j—&ij-1 —&i-1t &im1im1 (2.10)
& =& 0=0, [El(5, D=0 (st=0% )
7 feC(@s €eR™d W&o, [Ag4 [fe CQ)e &31, BE 4, jo g3 4
o7 2.
[AG, t)=F(si, t), [El(si, 1) =§&; (2.11)
Z+ Q904 [AGs, ), [Els, e T A5 F524 oxgFolxn, & A4E 1AHAS

W e @ s gr2Ad 4g Pl
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%5 F(H7F -9 A& 75 459 o, of dsted theo] YAwoh

[, P dmi = [ BLFG=LA+1ED] dPx(&) 212)
4% 212258 thgol Yy

[EF1 X)& dPx(&) = [ ELF(—[71+1D]1dPx(&) (2.13)

A (213)e.2 82, F(HZ d-919 HE 715§ 5oz, d &% 7H53E, ool
He 2% -gedA AR
E(F| X)&) =E[F(f—[f1+[£&D] (2.14)

A 214 9-949 =7 AP U s AT we FE£3% FALRE -9 x4
AR S Z7o] ¢lE(nonconditional) o- Y HEoZ vlE

4 (214)% ol&dtE d@NE SolnA. feC@d WA, §+ FH oed 2o

i &=},
F(f)= fgf(s, ) dsdt (2.15)

aglm 24 4 X7 22)9 ol FoAHL W, E(F|I X)) (£eR™)E 73 B9
theg 2o

E(F | X)(&) = E( [ (A(s, = [fXs, D +[£1(s, ) dsa)
= [ EUfGs, 0= 1As, 0+ 1€1(5, 0] dsat (2.16)
= [, 1€Xs, ) dsat
=4 2 3 (GG S 6 ) (s dt)

(216)9] R WA F5AL 21P2FE, 281 F d4 FF542 FHY(Fubini) H2=
55 ?:*‘_E} E([f]) E(f)*‘ JJr E(l)—lol = AR EoaA g+ (£ 429

743 H2d AAE 20904 Q7 us FHE|, & W AL Ee] ofd A2 ¥ (triangu-
lar region), X & 3&(parabolic region), ¥ & (circular region) 5ol ¥ A&EFrE9o I

C(O= ¥w3hd -9 F7Hmodified Yeh-Wiener space)ol@t 3t o] wje] g o-
Ay &2 I JFH -9 JEEL GFA
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¥ &0 P #e La(1l)

E, 2L FOHA FTE ol d¥E -9 27 A E(modified conditional Yeh-
Wiener integral)-S Aottt aaln g Qo tate, CQ) o Fdg &4 Frl
F(f)=fgf(s,t)cisdt°].ﬂ 274 5 X7t 222 FAR AL £eR™d U A¥d
d-¢v 24 HE E(F | X)(&)E F3Ah

295 o A g T3 HRAA I FY Q 2d X a8z CQ) AAA
¢ Fee A7 FPFHAF + JoF A} By of
d-919 =1 FHEo] ofd HE WA H2A dHEelye

TE
e T FHAg A wHog v ~za9 A3 st
ATE & T nEE Fozd AT FAY =l Yzhe.
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