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LRI 2 WA IR R SEA B, EILBGI B 5 3 W@ Z4E SDEs
O K EM J7ik; 28 4 YA Hlle ok A, 28 5 @I — N RSB BRI T VAR —
ST R 24 SDEs WA %M, 55 6 1935 T 51T BUE ALl DA TIER 1R 4518
2 FFSFEE

ER WA T, 7R R U, ATEE LN ML & (Q,F,P) NE&ME
A E), HBCE W KT IIIET {Fi)so (WAZESEH 7o BEIH P- TE).
WE AXRTIEP MEENEST . EHAE EE X m 4 F- ERATIZES) B(t) =
(By(£), Ba(t), ..., Bu(£))T. HHp &40 By(t) (i = 1,...,m) BMITIST . bR — AT Wi
3)). AT IE s IYEBT AT B, (t) — Bi(s) BRMEL 0 NEME L BA t — s N7 ERIES AR
KTFGHRRIEI T 4)5E:

o [FEEHIE A MBI AT
o Xtz =(z1,...,24)" € RL 2 (0,00)?, HIWJLEFEHN ||2|;
B A FRMEE, || A| = /trace(AT A) FoRHB a3

I @ FETCEEEEN (1) 3 (), B (e 2 )T
o # AT —AFEMEEE R, WA A Fox A 15 0 AT
SHEZE SR a,b, % X aVb=max(a,b), a Ab=min(a,b);
B4 G HRtERBECHN Ig, B Ig(z) = 1 4 HAY 2 € G, B Ig(x) = 0;
o HLETEE O B FHAN oo;
o E ARG XK RE £ [0, 00)9.

AR E AERTRIXH] [0, 7] B d e 2P RERUi s 5 72

dz(t) = f(z(t))dt + g(x(t))dB(t), (2.1)

HAPVHRE ©(0) = zo € RY, T NREEIEE. BT f: R — R 5% g : RY — R
174 Borel Rl pR 4L ZIKIIEEE PR = ARSI F

(Ay) fBRBCERS 2 8 2 R Lipschitz: fFESEE Ky > 0, LM a > 0,6 > 0 5 XHMER
r,yeRL,H

1 (@) = F@I < Ko (14 el + gl + 217+ lly ™ 1°) o = yll.

(Ag) FAEIESER 2* > 0,p>1,¢ >0 LR Ky > 0 i3I R 2 e RY, A
-1
al f(z) + %Ilg(x)H? < Ko (1 + [,
FHHESFi=1,...,d AER z, € (0,2%),2; e Ry, K j#£i, F

zifi(z) — ﬁ

@) > 0.



No.2 BUKNA: —RZYERENURO TR Bl EM 7k 99

(Az) TAAE—XTIESEH r* > 2 FI H > 0 (TR 2,y e RL, A

r*—1

5 l9(@) —g)I” < Hllz —y|I*.

(@ —y)" (f(@) = f(y) +

R 21 i (4) TH
IF@I < 1) = SN+ 17 <3V K (1+ all® + [la7]|") e = 101+ 17,
Heh1=(1,...,1)", A H Young A% XA
1@ <3V Ky (1+ el + o |7 (el + 121 + £ ()]
<BWADHEK (14 flall + o) + 7| + el + fall - ) + 1)

[e% [e% — B+1
<OV @I (1l lall 1+ [ |7 + )

. 27(VA) @ (14 o |7 + 1l 2l <1
s { 18V DK (14 2] @4 4 o |7 1ALl > 1
i, SMEE 2 € RY A

IF@I < @I+ Ky v ) (14 o) @+ 4 7).

[FI3, ) (Ay) T3, WL » € R A

lo(@)]? < % (el - 1 £ @)l + Ka(L + [12]]?))

2 o B+
<o (M (el 22 - a7 4+ Ka1 - al))

Hef M = 27(Vd) VO K v || £(1)]]. Bk, fEESEE O, 15
”f(x)H <C (1 + HxH(a\/ﬂ)-&—l + H$—1H3+1) : ||g(x)H2 <C (1 + ||x||(a\/ﬁ)+2 + Hx—luﬁ-‘rZ) '

HEF, FXa=05k =0 MK H4FE e R, N Holder A%H

q
2

- (2 (wﬁ))g < ((zl) (z)) <ar S

Hef,g>2.
NIRGIBER N, BN TR (2.1) FERSTAIXTR) [0, 7] bAEAEME— IR, Hizfig R A ™
REAEYE, B 2
P (z(t) € R{,Vt € 0,T]) = 1.
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I3 2.1 7E (A1) (Ao) (As) 2 (a+2)V (B+2) < pAq RLIEMET, BN 7
2 (2.1) 7EX () [0, T) EAFAEME— ) 5RfE. BE—2DHh, fA7EH 2 C > 0, fE15 L M h T EoL:

sup E|lz(t A Q)P <C F  sup E|z(tA0)~ 1< C,
tef0,7] t€[0,7)

Horp o BAEREEN, HE-—PDRATA

P (z(t) € RE,Vt € [0,T]) = 1.

WE FEARSCUERIE R, & C Fon— MR 2 (L RAREEAE AR AL E ] ieF B A ).
Wk ONIERE, 4
77_k(xz) - kil—[{wi<k*1} + ‘(Eil{krflgzigk} + kI{k<zl}7

DL

n(x) = (@(z), ..., Tulwa)”

fu(@) = f(Fe(z) H gu(z) = g(7r(@)).
M EER 2.1,
I fe(@) = Fe)l < Lllz =yl A || @)V l|ge(2)]” < CO+ [|z]?),
I fi(2) R Gy () 352 4% Lipschitz VL EZMERSK. A4, 1 [19] & 2.3 FTa 4507 2
diy(t) = fi (Z4(t)) dt + gi (#x(t)) dB(t)
TE [0, T] fAAEME—fR. ILAEE XA
ne = nf{t € [0,7) | 74(0) # (1. 1))

BT & (t) FIME—ME, IBATE L € [0, T A 1o B 3,0 (t) = 3, (2), o m > n BREBEK. B4, 7,
B, FIRT 8 Y 7o = limy, oo T

HweQ WERt< mw), FEEW >0 8t < n(w) < To(w). BFEE X
z(t,w) = Ty (t,w), BT —ANEE W IEEE n FIEER ¢t € [0,T], &

(tAT) =T, (ENT)
ot [ R+ [ @ e)ase)

— / " fals))ds + / " g(a(s))dB(s).
0 0
N Tto A3 (Ag) LAVERE 2.1, TRt € [0,T) A

Blatt An)lP <leoll 48 [ fe(o)lr (a:<s>Tf<m<s>> - pTl||g<m<s>>||2> s
<l + CE [ als) 1P 1+ (o)) s

t
<Jlaoll” + CE / 1+ le(s A 7)P) ds,
0
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46 Gronwall AN, fAAEHE C 1E15

sup E ([|z(t A m)]|P) < C.
t€[0,T]

R, xFi=1,...,d,

sup E (z;(t AT,)") < C.
t€[0,T]

FEE, Xf i =1,...,d, I LB G, 2t e0,T) H

]E (.’El(t A Tn)_q)

a0 =8 [ ) (a6 - L el ) o

tATn
<;(0)"7 + CE / ()02 <1+ z(s)]| @DV 4 H:c<s)*1|yﬁ+2) Loy (s)zaryds
0

tATh
<C+ C’E/ (1 + [lz(s) | (etDVEFD) 4 H:U(s)_lHBH) ds
0

tATR

tATh
<o+ CE [ a0 s+ [ ale) |
0 0

tATn d
<C + CE/ Z z;(s)~ P+ ds.
o 4

W4,
d tAr, d thT, _d
EY  (2i(tAm)™?) <C+ C’E/ D ai(s)Pds < O+ C’E/ D w(s)"ds.
i=1 0 =1 o =
MH Gronwall A&, (AR EL M {H15
d
sup E (z;(t A7,)79) < M.
te[0,T] 5]

b, fFEHH C 5

sup E H:U(t /\Tn)leq < C.
t€[0,T]

E]l:e
sup E (z;(t A7n)P + 2 (tAT,)"7) < C.
t€[0,T]

FEREH, QSR P(ro < T) > 0, ME n 0% K

d
D E (@lT A7) +2:(T A7) ™) = 0P P(ro0 < T),

=1
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TH. MNFE. FH P(re > T) = 1. iXEIRIX SDE (2.1) 7£ [0, 7] LA ME— g fEH H
P (z(t) € RE,Vt € 0,T]) = 1.
T8 EIRRAUTHE, fAER R O #5

sup Ellz(tA Q)P <C F1  sup Elz(tA0) 7 < C,
te[0,T te[0,T

Horp 0 R ERATR.

3 JIEEMT EM 57k

T SON B EM O BUE R, RATE et TR E AT AR, E Xy =
(In a4, ...,lnxd)T Llnex,x e RE. S3MERIE A, & X o = (eyl,...,eyd)T. N Ito A,
FEHr ) SDE

dy(t) = F(y)dt + G(y)dB(t),

Hr
. _ _ 1. _ _ T
F(y) = diag (e ioole yd) fe¥) — §d1ag (e e 27“) (||gl(ey)||2, A ||gd(ey)||2) ,

H
Gly) = ding (e .....e ™) g(e¥),

MRy e RY HERE216F

IF@I < (e[ 1A+ [le=2]| - lgte?) )
<G ([le™II- @)l + [l - a(e)I1)
<Co [le | (14 11D+ [le]|”) + Co fle [P (1 + el Y2 + flev]|**?)
<Ca (1 1 4 e

<Cs (1 + el@vA DIl

[ A5 3,
||G(y)||2 < G (1 + e((o‘vﬁ)"“l)\ly\l) '

litk, FEAERAHH Co > 1 RS2 % a \ § HRIIHHL Ca, B) < (av B) +4, 14
IF@) VG < Co(1 + e, (3.1)
BLSI AT I SRR AL o (r) = Co(2 + €T, {44

sup |[F(y)l| vV IGW)* < e(r), ¥r>0.

llyll<r
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0o MREBCN o', B o1 1 [3C,, 00) — Ry WJE—N K% L R 3. A, IR
MBI TG 2 (0,1] — [1,00) , ZERET VA € (0, 1] W2

iiinoh(A) =400, ASR(A) <ACHV o(||Inaol) F A(1) > 3C,Ve(|lnze). (3.2)
XFEERP K A € (0,1], FATE SGRBIWS 77 : R - R 4

ma(y) = (lyl A e~ (h(A))) Hyﬂ

Rty = 0 i, iy = 0. BATHE— 25 ST s
Fa(y) = F(ra(y)) M Galy) = G(ra(y)),
Hry e RY FHILATAFEAUR — 3057
IFEAWIVIGa)II* < ¢ (971 ((A))) = h(A), (3.3)

GAEXN A y € RY LIAL.
BT bbbk, AT LU S SDE (B BN [F0 Bl EM BB, B a7 k1
te = kA KCHIBUEMN Ya(tr) = y(ty), HAFF RN EEBHIIAE Ya(0) = yo = In(zo)

YA(thrl) = YA(tk) + Fa (YA(tk)) A+ Ga (YA (tk)) ABk,

BATUHSE, Kk =0,1,..., HABy, = B(tyy1) — B(ty) Foafilliashi e, fEhat b, 3
IG5 SDE ()3 F ST 5] X Kl EM BB . 58— P 2 SOR:

ZjA(t) = Z YA(tk)I[tk7tk+1)<t)a t>0.

k=0

XA AR IR, HARABRARANES:. JAT P A IS (A e Bk EM A, 53 —Fb
1% E SN

yalt) = yo + / Fa (ga(s)) ds + / Ga (7a(s)) dB(s), t>0.

FATVRE FRR Ry 7 S i [0 SRR AT BT EM . XHT TR k> 0, 8 ya(ts) = galty) =
Ya(te) BOL. BEAN, ya(te) & Ttoidf2, HignE=h

dya(t) = Fa (§a(t)) dt + Ga (Ja(t)) dB(t).
)&, AR
TA(t) = (em*l(t), . egA’d(t))T L e9a®  pA(t) = (e“*l(t), ... ,eyA’d(t))T £ eyalt)

FA S 2R BEHL T TR BB ZA (1) AT 2A(2).
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B 3.1 W Zi,..., Zn KN(0,1), S 2 S0 22 ~ X2 R HEE m RO
R B3>0 7H,
Eexp(Bl|AB[|) < 2% exp (6%4) .

iE U Young A AR R B RS
Ecxp(3|ABL]) =Eexp (8VAV/S,,)
<Eexp <ﬁ2A+ S)

—exp(FA) (1~ 5)°

=27 exp (ﬂzA) .
NI I, FRATIE R 5 X

diag <M1<t>, L w@) 5 ding <§A<t>> |

Za(t) Taq(t)

SI3E 8.2 W TAERSE p, AAEWHT p MH L CL(p) 15

sup  sup E(HQ_CA(t)”) < C1(p). (3.4)

A€(0,1] t€[0,T] Iza@®)ll

4 p > 2 Hili & RIS, fAAERET p MW H Ca(p) WX A e (0,1] A
t€[0,T]

N EING
diag (fEA(t)) —F
Hrp B RoRBATAERE.
WE ERHE AR, 245 H Ch(p) M Co(p) RN T p WY IESEE, XEEH S A il k
Jok, HAEARAE W] #E AN F B BUE. RYE va (t) Flya(t), BIE X, 715

D

< Co(p)ATh(A)E. (3-5)

sup E

Zaa(t)exp (Faa(ya®))(t — te) + Gan(¥a(t))(B(t) — B(tr)))
lza(®)] = : ,
Zaa(t) exp (Fa.a(a(t))(t —tr) + Gaa(ya(t))(B(t) — B(tk)))
SE1 ARG 3N N R pa W

N|=

lza(®)] = (Z T3 4(t) exp (2Fai(Fa(t)(t — tr) + 2Gai(7a (1)) (B(t) — B(tk))))

(Zwm ) exp (max (Fa i (4a(®))(t = tr) + Gai(9a () (B(t) — B(tx))))

<llza®llexp ([Fa(@a @) (t = te) + Ga(@a(®)(B(t) = B(te)ll)
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LA

lza(®)] = (Z $2A,i(t)> exp (min (Fai(7a(t))(t — te) + Gai(ya () (B(t) — B(tr))))

1=1

2 [|Za(t)]l exp (= | Fa(ya(®))(t — tr) + Galua () (B() — B(te)|) .
Hit € [ty tryr). GEEGIH 3.1 0[5t € [tr, teyr) B

. (nmt)n

1Za(®)l]

)p < E (exp || Fa@a(t)(t — t) + Ga(Ga(t) (B(t) — B(t))[)”
<Eexp (] - [|Fa(@a(®)(t — tx)]| + 7] - [|Ga (@a(£) (B(t) — B(t))])
<Eexp ([pI(2)A + [Bh(A)H B®) - B(t)]))
<2%Eexp ([p[(A)A + p?h(A)A),

BT Ash(A) <4C, V o] Inag|), EIAFLEURIT p I $ CL(p), MENFTA A € (0,1]
¢ < C1(p), Kfltth, TN E i =1,...,d, BATTHESR

E <“*i(“> <Eexp (7] [Fas(@a®)(t — )] +17] - |Cas@a)(BE) — B
<Eexp ([plh(A)A + [pIn(A)}|B(t) - B(t)]))
<Ci(p).

X eva® A RN to A, BATER M FoERER: T i=1,....,d Ht e
[ty trt1),

ea i) =20+ [ 0ai) (Fasmao) + 5 16 s ) s+ [ s ()G ra(9)aB ()

W& p=2 MEE. BT -%'A(t),i'A(t) € Ri, EERN e {tk7tk+1) 0] .’EAﬁi(t) = i’Aﬂ-(tk%
g4 (3.2). (3.3) Holder A% LLASCHR [19] T ERE 7.1, AIHES1S

xAyi(t) _ p
BlEa® |
= 2aa(s) (a(s L (ga(s)|* ) ds " wa(s) (Ta (s s i
2| [ 249 (5,0 + 3G st s+ [ 2240506 (ga(o)an(s)

zai(s)|”

ds
.’EAJ(S)

Fas(a()) + 5 1Ga i ()P

<Co(P)(t — o) 'E /

)~ )f B [ |2 G s () s
<CoP) AT (ATA(AY + h(A)HE / j;‘—ﬁi ds

<Ca(p)AER(A)E,
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Hor £ € [t teg ). BIVERE 2.1 EIATABRMS5E (3.5).
FOCK SRR, F ik

1 < 1 1 )T 1 < 1 1 >T
iL‘A(t) o iUA)l(t), B iL‘A)d(t) ’ i‘A(t) o i‘A)l(t)vu v i‘A)d(t)
PLE Sy T E A&
2a(t)’ = 2a(t)? = (2an(t)? — Zaa ()% . 2 u(t)? — Taa(t)?) .

513 3.3 TEMBIRMF (A1) (A2)~ (As) EILHIHE (+2)V (B+2) <pAqULip>4
HIZAE R, X TAERAEN 0, fFAEHE C A3 NIRRT —B0sar

sup sup E|lza(tAQ)|P <C Hl  sup sup E <C.

A€(0,1] t€[0,T) A€(0,1] t€[0,T]

W AETRNRUEIL AR, A EH ¢ 58K A JTERIEH R, HAEELEAS

AL E AT REANE. BUEK A € (0,1] I8 S 7, = inf{t € [0, T]|za(t) & (2,n)?} FLH Tto
A LI, 115

I‘A(t AN 9)

tATRNO
Ellealtnr A < laol? +E [ plesIP ™ (raa(6)% o mals))
< (Fama o) + 5 (I8 - G2 atms)IF) ) ds
tATRNO
FE [ 0= 1) a1 [ding (a1 (5) s o)) Galia ()| ds

tATRNO
< lzol” + E/ pllza@)l ™ (zaa(s)’ . zaals))
0

x <FA@A(S>) + 2 (IGsa @) ||GA,d(yA<s))II2)T> ds
= |lao|” + /ep lea()[”* (2a(s)? — 2a(s)?)"

X (FA(yA(s)) + g (||GA,1(QA(5))||2 s ||GA,d(yA(s))||2)T> ds

VB [ s (aao )

x (FA@A(S» + 2 (IG s @) ||GA,d(yA<s))II2)T> ds

& ao]l"+ A+ B.
1 6 A A 13

vai(t)? — Tau(t)” :/t 220,i(5)? (Fai(5a(s)) + 1Gai(@als)?) ds

+/t 2xA,i(s)2GA7i(ng(s))dB(s).
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iEA(t)Q — ST?A(t)Q

=2 [ ding(oa (o0 ) (Pa(a) + (16as DI [Gaatza(DI) ) ds
+ 2/t diag(za1(s)?, ..., 2a.4(5)*)Ga(Fa(s))dB(s).

G £ 66 A5, 5 (32)s (3.3)- Holder 45ABLJ Sk [19] f05 B8 7.1, W] AEALL T
e XFT ¢ € [ty trgn),

E H.TA(t)2 — .fA(t)zu 2

t
diag(xAﬁl(s)Q, ... ,xAyd(s)Q)

[SIS]

% (Fatua(s) + (IGsa @G |G aaa@)IP) ") ds

s \_/

t

dlag(m 1(s)?,. .. 2a.a(5)?)Ga(Fa(s))dB(s)

Ot — t4)" / lea(s)”

+ Ot — )" 1E/ lza ()17 |G a@as)] ds

+ CE

Fa(3a(9)) + (1Gar@a@)IP -, [Gaal@a)?)

<CAE(ATR( AYHE / lza(s)[7ds
Eh(A)E / lea(s)|Pds,
ty
3T Young A&, FATHE—2215 3
tATRNO
A<E / Pllza(s)[P2 |zals)? — 2a(s)?|
0

< || Faa) + L (ICan@a NI - ICaaGas)IE) | ds

tATL NG tATLNAO 2 »
<E / (0~ 2llea(s)|Pds + E / 2 Jloats)? - oatsr]
0 0

< Ea@a) + 2 (1081@a G - |G ataalo)IE)

tATRNO tATRNO P
gcnz/ lza(s)||Pds + CIE/ |za(s)? = Za(s)?]|* h(A)2ds
0 0

tATLAO tATL NG S
<C]E/ ||17A(s)||pds+0/ A%lh(A)%h(A)%/ E||za (u)|[Pduds
0 0 tr
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tATLAO tATL NG R
<C]E/ ||5L’A(S)||pd8+0/ A%h(A)Tp sup Eljza(r)||Pds
0 0

rel0,s]

tATRNO
<C/ sup El|jza(r)||Pds,
0

re(0,s]

Hrfr s € [ty tegr). IRV (A2) M51EE 3.2, FATATA32) L F ALK
tATRNO
Bt [ plaa@P (manePe aals)?)
/ - p - 2 _ 2\ 7
< (Fam o)+ 5 (I8 - [Gaatms)IF) ) ds
tATLAO _
5 [ pleael? (w6 faleal) + 25 lasea )17 as
0
tATRNO
<CB [ a2+ s ol)ds
0

tATL NG tATL NO
<C+CE / lza(s)|Pds + CE / |Za(s)|Pds
0 0

tATRNO
SC’—&—C’/ sup Eljza(r)||” | ds.
0 rel0,s]

ML AT AL T8 C SR T r € [0, T) FOL:

sup Ellza(t AT, AP < C+ C/ sup El|lza(t A7, A0)||Pds,
tc[0,r] 0 t€lo,s]

M. Gronwall ANZEAATEIAFAEF L C W 2 -

sup Ellza(t AT, AG)||P < C.
t€(0,T

Hefelith, S5EERE 2.1, 5B 3.2 FIZkfE (a+2) vV (B+2) < pAgq, \TERFS/N e > 0 ffif5
(aVvpP)+2)1+e) <pAg, MNTIXENTEIi=1,...,d

E(zai(t AT AG))
tATL NG

a0 =B [ a9 (Faslia() - 21Gas (o)) ds
0

=x,(0)77 — qE/MTnAO zai(s ( ai(5)fai(als) = EHgAJ(QUA(SmP) ds
0

xA,Z( )2

tATR NG ) ) (7 2
<C + CE/ xA,i(s)_q <|$A,z(3)||fA,z(fEA< ))‘ + HgA,z<fL'A<S))|| > I{EA,i(s)>x*}d8
0

Tai(s)?
tATRNO TA (5) —q )
<C+OE/ <_ " ) Tai(s)
0 Tai(s)

_ N _ 1842
X (L 2a()|FVED | Za () |7 ) (aa i) 30y ds
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<C +CE /MT”A <$AZ(S)> (1+ [|Za(s)]|(cTDVE+2) 4 Hi’A(S)ﬂHﬁH)ds

Tails
tATRLNO tATLNE ] —q(l-‘,-(:*l)
<C+CE/ <“1<3)> ds +CE/ <M>
0 Za.ils) 0 Zai(s)
+ ||Za(s )H (avP)+2)(1+e) | Hac 1H(5+2)(1+5) ds

tATLNE - L (B42)(142)
<c+cm/ |za(s)™| ds
0

tATRAD  d

<C+CE / Z Tai(s)” PO ds,
0
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d r d
sup EZ($A7i(t AT, NO))I<C+ C’/ sup EZ(Z'A,i(t ATy ANO))"ds.
telo,r] =1 0 telo,s] =
PR Gronwall A% RIS
d

sup E it AT AO < C.

te[0,T] ; & ))
]

q
sup IEHJEA(t/\Tn/\GY1 < C.

t€[0,T]

&L n — oo BIETFRA R

ETI¢ﬁwh&am— 2(t) — xa(t) FFEEHL R > ||| & LA
mr=inf{t € [0,T] | |y@®)[| >R}y M 75 =wf{tc[0,T]|llya(t)ll >R},  (3.6)

Hy(t) = In(z(t). % 7 =1 ATR. TERLEHESH, BATH C RRKBT 20, T 55
ZH, BEBK AR R JERMGEA EH %, HLEARMEEAR R E TR,

SI32 3.4 FEBBAME (A1), (o) FI (Ay) BOL R SHAR 2o < oL
RIS, e BME R > || Inwl, ¥ 7 AR (3.6) & XLHFR. 25K A 7o /NMEH
O Y(R(A)) = R I, SHMEE 2 <r <, FHESEK A TRIES C 1§15

sup Ellea(t AT)||" < CAZR(A)2.
t€[0,T]

IE EHMEER, XTI s € [0,TAT), A lya(s)|| < R. WEARBFM o (W(A )) R,
AJUAERHTE s € [0, A 7] BRI, Fa(9a(s)) = F(ga(s)) M Ga(ga(s)) = G(ga(s)) MK

S eva® i It6 AR, 153

$A(t/\7')
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+/0 diag (xa,1(5), ..., za.a(5)) Ga(ya(s))dB(s).
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P DD [y
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2

ds.
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< [ fea)l + | rato) ~ 1@a(o) + 1 (6) — aing (2 iz )|
+CE [ el + oo (o)~ stz () + o0 (9) - o (200 ) gz o) | as

tAT
<CE / lea(s)"ds
0
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1
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*
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—
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p
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2
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Ellza(t) —za@®)l <
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(14e)r
2e
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Gronwall ANZEFATTF sup,c (o Ellea(t AT)[|" < CAZR(A)2.

4 WEEET EM AV

BUE, A4 R TSR AR i) £ E AR
RIB 4.1 (EBRAM (A1) (As) B (Ay) BROL, BBHGHE 20 < 20 iR
T, TER 2 < r < K A € (0,1], FFEEH B C ML F RISt
(p—r) (AT

sup Ellea(?)|” < CAVIRE-NGro+0@mr |
t€[0,T]

_ Cla.ppr
HrAr h(A) = (3.5Cy V o(||Inzo||)) AT 3CE-—nGA)+C@mwm

IE B R =9 (h(A)). BBHIHL 2 < b M, WTHER (avp) +2<pAg.
225 N Young A% . Markov NS A5 #E 3.3, FA1E 2.

sup E(|lea(t)|"Iiz<ry) = sup E([lea(t)]|"67 I1r<ryd™?)
te[0,T) t€[0,T]
r T
<— sup Ellea p5+ ]EI”T’" o rr
P lea()ll ’ oF <T})
=L sup Ellea®)|]Ps + Z=LP(r < )67
P tejo, 1) p
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<C(S—|—C Zz 1 ) Az Z =1 ) Az( )] 5 =
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1 6 — e (=D whae™ AN Vb aT LT (R
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te[0,T] te[0,T]
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2¢e
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(14e)r
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t
(14+e)r

Ot — ) TR / lza(s)| “E 1Ga@a ()] T ds
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(14e)r

<CAT " 1p(A)

(+e) (avB)+4)(te) Uavp)id)Qte)r
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(14e)r
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t
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(aVvp)+4
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t
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NEZR. AFRGEE S I S BAR FE R Z 5 R RSP RE . (EASE RS, X R A A
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Bl 5.1 FEAn T _LERENLR TR

dzy = (an@y () + a1222(t) — a1 (t))dt + or21 (£)d By (t),
drs = (an @y ' (t) + aza1(t) — a3 (t))dt + oows(t)dBa(t).

It HREO

T CL115E'1_1 + a12L9 — (1133)% X1 0121 0
f = —1 2 }Fu g - .
To 21Ty + A22T1 — A23To X 0 02X9
FI5h,
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T - 1177 1222 1377 3 3
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21T5 ~ + Q221 — Q2375

0 0
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1
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BRI, X FAEE A e (0,1
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LOGARITHMIC TRUNCATED EM METHOD FOR A CLASS OF
MULTI-DIMENSIONAL STOCHASTIC DIFFERENTIAL
EQUATIONS

HUANG Yong-jie, ZHAO Jun-yilang
(School of Mathematics, Southwest Jiaotong University, Sichuan 611756, Chma)

Abstract: This paper studies the problem of preserving positivity in the numerical
solution of a class of multi-dimensional stochastic differential equations (SDEs). By modifying the
assumptions in the original theory and combining the properties of logarithmic transformation,
a new method for constructing truncation functions is developed. The strong convergence result
of this numerical method is obtained, and it is proved that the LP convergence of the numerical
solution holds under certain conditions, with the strong convergence rate reaching the 1/2 order.
The results of the original method are generalized, successfully expanding the application scope of
the logarithmic truncation EM method from scalar SDEs to multi-dimensional SDEs.

Keywords: multi-dimensional stochastic differential equations; positivity preserving; the
logarithmic truncated EM method; numerical simulation
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