55 4 2006 4

Vol.55 No.4 April 2006

1000-3290/2006/55 04 /1639-05 ACTA PHYSICA SINICA ©2006 Chin. Phys. Soc.
%
17 1 2
1 710072
2 710072
2005 7 5 2005 11 3
Fokker-Planck Shannon
PACC 0540 0520
1. Shannon
. Bag > Goswami ~ °’
Shannon !
S = _ J Pxt InP x 1t dx 1 Ornstein-Uhlenbeck
! 3—8 ? Fokk
— okker-
P x t . Shannon
Planck FP
P
10
3—6
Shannon
: Shannon
Shannon
9
10
Bag 3
* 10472091 10332030 2003A03

+ E-mail wenxianxie @ nwpu. edu. cn



55

1640
6 FP
P Y, Y, ¢
ot
Y, P
_yiop 0P gy 9P
Langevin oY, oY
2
x=—yx + | xlfe ¢ Yy >0 +%88Y;P 22% ;
T
IS =0 2 2 2
D PY Y, 5
1 & :?exp—\t—t’llr.
x=0
2 B 3.
z D
1t E i FP 7
/A U=aY, +Y,° 7
£t VD oP Ut _ 24P 3P
Slo=-Tm 3 = a0 t B 8
3
7713 =0
ntqnt =201t-1 . A=-2AU
Xlzx XZ:S 2 3 B_Q 9
=5.
T
X, =- 72X, + | X, |%x,
Y.
v __ X% VD 4 AW=ay 1-BY,-al-BY,+ 2
2=
a_l—r)’l—@
4 - 1-B ¢ °
B<l. Bl 0
8 FP 1
~ |X1‘17'9 X, >0 S, S, 45
.=
- Ix "X <0 5
. . 1 1 szjP%dx 11
2 = 2
2
4 S, = BJ%(%) dx. 12
Yi=—-71-BY, + 1-8Y
1 o o 9— 12 )
L% D 6
2__T+ z_?? .
S;=-y1-8 13
S, =g 2B "
m]—exp—z'}’l—ﬁl +o‘oexp—2}’1—ﬁt
|
o 45 7
5 13 14 .
2 B T



1641
Y S S, .
13 S, ‘
T 1— 4 D=1.0 g,
=0.5. 1 2 T
B S, t
6 &
4ri
i
£
& b3
4 S, 7=0.51=03 : B
R e
t S 2 S, ¢
!
i S, p=0.57=0.5 ‘ y 1-8 r B
S, B 3 4
6 S, T
Y B S,
4.
2
2 f FP
8
A=A+ dd,. 15
15 Ay U =-71-8U A=/ a
4—6
2 AS, AS,
AS, =L 2B Tt +2a 1 ' T
f=5p - I + 2a -a
+ A _gA]az 16
R
R0 1
RS AS, == 2I"a t *c ¢
5"‘}‘\\} \‘*\\«\‘% P 2Bs ¢

+ Mo 1?2
—4Ic ¢t B +4B* . 17

A A
a t :Tl+(aO—TI)eXp—Ft
2B 1 —exp - 2I%
ot =
3 S, B=0.51:=0.2 [

r
+0 0 exp - 2I7%



1642

55

r=y1-g8
B=1
T
f.=1.0
=052 0 =-0.5 o0 =0.5
8 B
T Y AS;
AS, t 5
T AS; t

5 AS;  r=2.0 3=0.5 t

—

6 AS, 7=1.0 t=0.5 '

6— 8§ Bt
AS, t

t
B 6
T AS, t
T AS, 7
Y AS

AS

10

B AS,




4 1643

S, AS, S, AS,
T v
S; AS, S, AS,
Br v AS, AS,
T
10 AS, r=0.81=0.3 4
1 Katz A 1967 Statistical Mechanics San Francisco Freeman Gen . 38 1659
2 Xing X S 2004 Acta Phys. Sin. 53 2852 in Chinese 8 Xie WX XuW CaiL et al 2005 Chin. Phys. 14 1766
2004 53 2852 9 Kramers H A 1940 Physica 7 284
Bag B C Banik S K Ray D S 2001 Phys. Rev. E 64 026110 10 Hu G 1994 Stochastic Forces and Nonlinear Systems  Shanghai
Bag B C 2002 Phys. Rev. E 66 026122 Shanghai Scientific and Technological Education Publishing House
Bag B C 2003 J. Chem. Phys. 119 4988 in Chinese 1994

Goswami G Mukherjee B Bag B C 2005 Chem . Phys. 312 47
Goswami G Mukherjee B Bag B C 2005 J. Phys. A Math.

N O L AW

Entropy flux and entropy production of a stochastic system
with double singularities driven by colored noise *

Xie Wen-Xian' © Xu Wei'  Cai Li’
1 Department of Applied Mathematics — Northwestern Polytechnical University Xi'an 710072  China
2 College of Astronautics ~ Northwestern Polytechnical University ~Xi'an 710072  China
Received 5 July 2005 revised manuscript received 3 November 2005

Abstract
This paper shows the Fokker-Planck FP equation of a stochastic system with double singularities driven by Gaussian
colored noise. Based on the FP equation and the definition of Shannon’ s information entropy the exact time dependence of
entropy flux and entropy production of the system is calculated both in the absence and in the presence of non-equilibrium
constraint. The relationship between the properties of double singularities noise correlation time and dissipative parameter and

their effects on entropy flux and entropy production are discussed.

Keywords information entropy entropy flux and entropy production stochastic system with double singularities Gaussian
colored noise
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