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Abstract: Reflected Geometric Brownian Motion (RGBM) was discussed in this paper. The stationary distribution of

RGBM was deduced by Markovian infinitesimal generator method. Consequently the first passage time of RGBM was also

discussed and its Laplace transform was obtained.

Keywords: Reflected Geometric Brownian Motion; stationary distribution; first passage time

SCHR[1-2] F L HE R A A R B R HE
BABERY , AR SCHHE RGO AN d LR AHERA
B, BT A TR R AN T« Z, 3R ¢ I 2 &
Gih AR, TR LR o7, BIIE R G, AR
o, Z, IV RS, RYE YAz 3 B, Bt s, $tsh
FR N oz, , U ERRGEER Z R EE 0 Fld Z[A]
(FRAMBER WL 1.1) . ARG RELE Y Ty R IS RIIE Z, T
A :

dZ, =(o,—a,)Z,dt+0Z,dB, —dU,
{ZO =x€ (0,d]

FHd — oo, FIRTTFRPTHA E B FE S BR L
S U A iz 2y, 0 E R BEH LR Z, Wk R S T LAe]
M HE ).

AL A EL oy B A3 AT S G T LA A B2 5
T SE4A H ROH TU A A B sl U1 S, SR 5 FFH STk
[B-41H BT i I ik T S5 LAl A Bz 3l i) °F-
R oA A s R A .

WFRBHA: 2009-02-18; 1EEIHH: 2009-04-15

1 RSJLAHEAIESR
EX 1 K PR E LR Z = {Z,,
1= 0} BN S U A iz 5l -

dZ, = uzdt+0Z,dB, —dU,
Z,=x€(0,d]

Hop B 2 —4Ebr AT WIE 3, ueR, oeR",JFH

(1)

2

o
U > 7 .
U, HA T AT :
. U, L i A HAE %
2. [11,.0dU, =U,t=0.
H Bl AL Gl o3 R PR ANE 2 (D) S0 T T 41
IR

Z,=x+u[ zds+o [ Z,dB,~Ue(0.d] ()

HE2WB: EXKARBEEILE I H (70671074) ; KEEHE K2R2E0F 583 4 % B0 H (20080207)
TEER: AR (1979—) , J, Wdb kWA, P, zhanglidong@tust.edu.cn.



2010 42 A

SKOLAR, GF . BHTLA A s sh i P4 <71 -

2 FELZER

21 RENAFRPHEZHTEES S

R T AR S LA A 332 3 R4 A, FRAT 15
P31 S5 LA A Bz 3l i Jo g5 /N .

SI3E  HH LA s 8 Z, 95 /INVE Tl

2.2

“; £+ uxf (x),x€ (0,d], f € D(A)

Af (x) =

Hrp
D(A)={f: fAAfFEE XAE (0, d] L/ afi es

B, A £(d)=0H '[0’|Af(ZS) | ds < 0as.}
IERR  ATEEUE fe D(A) 5 Z, N THEARA
@)= @)+ [ F 2245 [ (2 )A<2.25, =

2

.ﬂzo+ﬁ[“fowzo+u4fuzﬂw—

[ r@ydv,+a | z,112,)dB,
FIUIHER: [ £1(Z,)dU, = f(d)U RIS (d)=0, 41

' 0_2 2

ﬂ@=ﬂ%HL{ f@»WZf@ﬂw+

o[ 2.1(2,)dB,
SR R LA AR 132 5 55 N T
aro=lig BLEIESC)

2

%rfUHMW®
x€ (0,d], f € D(A)
L FF SCIR S5 S5 e 1 I 5 LA A B335 3
RSN 5 T
[ 4rp(0dr=0.7 € D(4).

FEFR 1 45 0 U LT A BHIE s~ Ae oA
27,“_1 2u

EE A p(x)=o-27ﬂ x% xe (0,d] I FLi 2
s

p(x)= 2

e S U A IS B~ R oA m AR

iERR XFTARELRER fe D(A), 1E #E%fr%

AHEE [[ 4f (p(x)dx=0.
fERBUE fe D(4), H1 Dynkin 23 0F
E[f(Z)]= 10+ E.| [ 47(Z)ds

E[f@))= [ fom@o+E, | [ 47(Z)ds |
FH, B Af(Z,)= AE,£(Z,) , BTV
E| [ arzus |- [ EAr )05
[[] 4E, £(z m(dx)ds =0
Hi, £,[£(Z))= [ fGomdv) . i n(dx) =
o) JE ST LA S 3 1 PR GM A
22 RHEIAGBPESIERR
BAGE X Z, P
T(y)=inf{t=0:Z =y},ye (0,d]
I HME inf @ = oo
SRS I SO A Tk TR
PRER g, LA S

2.2

A“bcm::“;fq%x>+;uq%x»—ﬂqﬁoxe<ad1

25 I T HP R T A 4.
/EEEQ XFAEBLA E AT LA 2 Vre (0,d] ,
A TR AT

(—AT(,\)) f()0<x< <d

)
E(e0) =80 ooy <i<a
g(y)
A
2 2p++(0? -2 u)* +8 75>
S(x)=x 20"
0'2—2/1+«[(0'1—2,u)2+820'z o?2u—(6?-2u)* +8A5°
g(x)=x 207 +cx 207
N '4:‘

o= (@ —2p) +840° +(0° —24) diw
J(02 =2y +840° —(0° —24)
IERR T AT OR Bt ek R g 8 SOBTIR eR AL
h(t,x)=e“q(x) , X HIET Z N P A XA
h(t,Z,):h(O,ZO)+L (s.Z,)ds+ £—(s Z)zZ, +

Ly
290072
9(Zy) - [,e"q'(Z2)du, +

(s,Z)d<Z,Z> =

o e™Z,q'(Z,)B, +



<72

‘| 0°Z]
e [—*‘q"(zm
H“Z.q'(Z,)- ﬂq(Zs)}ds =
9(Z)+ [ e+ APq(Z,)ds -

q'd)[ e*dU, + o [ e Z,4'(Z,)dB,

WUE—AMEFIS T(y) , HBR AT i B

2 4

Ex [e—AT(y)q(ZT)] — q(x) _ qy(d)Ex |: J‘T(y)

. e'ﬂ“'dUs}+
E, [ [lera%q(z, )ds}
(DM o<x<y<d W, $ q(x) B £(x) I Hi =

Y f(x)=0,E, [ [ T(y)e’hdUS] =0.f(Zy,) =y » WA

0

MEFT 2]

Ex (e—”(y)) — %

Q)Y o<y<x<d ¥ qx) BUK g(x) I HiF =]

APg(x)=0,g\d)=0,g(Zy,,)) = y  WIAKER 5

FABBREER H25% B

E (0= g(x)
: g(»)

FERL 2 Fritgiig AR SO LA Wiz 3l Z, 15

(1]

[2]

[3]

[4]

[5]

IRRIDERALE A i
S 3 -

Kella O, Whitt W. Linear stochastic fluid networks[J].
Journal of Applied Probability, 1999, 36:244-260.
Rabehasaina L, Sericola B. A second-order Markov-
Modulated Fluid Queue with linear service rate[J].
Journal of Applied Probability,2004,41:758-777.

Bo LJ, Zhang L D,Wang Y J. On the first passage times
of reflected O-U processes with two-sided barriers[J].
Queueing Systems,2006,54 (4) :313-316.

Zhang L D,Jiang C M. Stationary distribution of reflected
O-U process with two-sided barriers[J]. Statistics &
Probability Letters,2009,79 (2) :177-181.

Harrison M. Brownian Motion and Stochastic Flow
Systems [M]. New York :John Wiley & Sons,1986.

(LEF 38 W)

[7]

[10]

[11]

Wang X,Liang C,Dai S. Facile synthesis of ordered
mesoporous carbons with high thermal stability by self-
assembly of resorcinol-formaldehyde and block copoly-
mers under highly acidic conditions [J]. Langmuir,
2008,24 (14) :7500-7505.

Zhou X,Qiao S,Hao N,et al. Synthesis of ordered cubic
periodic mesoporous organosilicas with ultra-large pores
[J]. Chemistry of Materials,2007,19(7) :1870-1876.

Yu C,Tian B,Fan J,et al. Nonionic block copolymer
synthesis of large-pore cubic mesoporous single crystals
by use of inorganic salts [J]. Journal of Materials Chem-
istry,2002,124 (17) :4556-4557.

El-Safty S A,Mizukami F,Hanaoka T. General and
simple approach for control cage and cylindrical mes-
opores,and thermal/hydrothermal stable frameworks [J].
The Journal of Physical Chemistry B,2005,109(19) :
9255-9264.

Wang L,Fan J,Tian B,et al. Synthesis and characteriza-
tion of small pore thick-walled SBA-16 templated by
oligomeric surfactant with ultra-long hydrophilic chains

[J]. Microporous and Mesoporous Materials , 2004 ,

[12]

[13]

[14]

[15]

[16]

67(2/3) :135-141.

Fan J,Yu C,Gao F,et al. Cubic mesoporous silica with
large controllable entrance sizes and advanced adsorption
properties [J]. Angewandte Chemie , 2003 , 42(27) :
3146-3150.

Sakamoto Y ,Kaneda M, Terasaki O,et al. Direct imaging
of the pores and cages of three-dimensional mesoporous
materials [J]. Nature,2000,408:449-453.

Kim T-W,Ryoo R ,Kruk M, et al. Tailoring the pore struc-
ture of SBA-16 silica molecular sieve through the use of
copolymer blends and control of synthesis temperature
and time [J]. The Journal of Physical Chemistry B,
2004,108 (31) :11480-11489.

Hwang Y K,Chang J-S,Kwon Y-U,et al. Microwave
synthesis of cubic mesoporous silica SBA-16 [J]. Micro-
porous and Mesoporous Materials,2004,68 (1/2/3) :21-
27.

Gobin O C,Wan Y,Zhao D,et al. Mesostructured silica
SBA-16 with tailored intrawall porosity Part 1:Synthesis
and characterization [J]. The Journal of Physical Chem-
istry C,2007,111(7) :3053-3058.



