4 2 Vol.4 No.2
2006 6 JOURNAL OF DYNAMICS AND CONTROL Jun. 2006
*
Fokker-Planck
12 2
1. 400067 2. 100081
Fokker-Planck
Fokker-Planck
Fokker-Planck Lie Lie-Bécklund
Fokker-Planck Lie
Lie-Backlund
Fokker-Planck
Lie Fokker-Planck
. Fokker-Planck
=4 1969 Bluman  Cole®  Lie
Fokker-Planck

Fokker-Planck

10

Fokker-Planck

6=8  Bluman Lie Fokker-Planck

Johnpillai Kara

KdV

Burgers

2005-11-12 1 2006-01-15 .
10272021 10572021

11-13

Fokker-Planck

Fokker-Planck

Fokker-Planck

U, = u + xu, + Uy, 1

20040007022



104 2006 4
UV = U U = u, t au Avf&A:()
2 Fokker-Planck 1 t
A, -S4+ B, - 2B -24 ?E+x ~0
v, XU, — Uy = 0 c B
Lie 2 T Ov*lfv + &, i +B, ——r, +
Cvfﬁc+247Af§B+
v=rctxvudt+é&txvudx-+t T
$txvudutytaxovudo 5+?5+I £ -z, =0
dJ ) 4 2
/e izrl + T:.l Mo — TZ_ZT‘U + T T
. tum, + o, — v .+ uc, + v,
[/ 7 o = U cl_filBJrg;l &~ 2t aC =

v, &, +u, + vk, =°¢
Tt un tog vt wt, oyt
v, &+ uwé, +vé, = ¢ +ub, +
"01951, - u, t, *uzx, + vz,

w, &, + u,b, + v,E, + uf+ x$p

ut+ul =9 v+ vc=r7

2 6
u;,  u, 5
Tt ¢ 7
v
1
u
3 v u. u ¢
& 7 u
¢
=20
740
2 6
u‘r:—qurL 77—u€
T
ut:§—?€ —xu+% q—ué
7 5

A:érv—fv xt v
T
8
& 7. 8
i:axt T —ph ozt o+l x1t
T T

9 8
B, — ko + 2ka, — 2k, = 0
L, =1, +2la, —al, =0

a, + 2k, — a,, +2aa, + xa, +
a+ a+zx a-1 *=90
T
10 axt k xt
[l xt
de _ _dx dv
1 a x t vk xt +1 xt
Fokker-Planck 1
10 11
x
Fokker-Planck
T x
Fokker-Planck
axt kxt
[l >t 11
T x
=1

9

10



2 Fokker-Planck 105

§=kiexp —t —kyexp t + k37 17 1

= kyavexp t + kyerf «/% + ks.

Fokker-Planck R Vroep+ el @
Lie exp —t + expt —ﬁicz X
Fokker-Planck
. _ 2
ky ky k3 ky ks exp — 2]: + expt X
2
r = «/Qepo—t—?erexp—t—
1l E=cxp —t —expt 7= avexp ¢ exp — 2t 18
2
dt + t t dx + + 17
vy = 0 exp —t —expt dx v
: 12 18
xu exptdu + xvexptdv 12 b
12
d d d co
t x _ v
1  exp —t —expt  xvexpt 13 Lé=exp -t —expt 7= xvexpt
13
jé’:x+exp7t + expt vy =d+ exp —t —expt Jx+ v+
\Lxexpt +exp2t 2+1—¢t+f¢ =lnv Tu exptdu + xrvexptdv 19
14 19
fe dlt _ dx _ _dv 20
” , , —exp —t —expt xvexpt
S AP +1=0 15 -0
15
jCl =x —exp —t +expt
fC:—ﬁJrlnichcerfLC + leexpt +exp 2t 2-1+¢+f ¢ = lno
2 2 LT REn p p |
VAR
14 P " ,
S+ af -1=0 22
v Xt :expxexpt+%%+ 22
1-t+f¢ 16 ¢ =l ¢ - lexp {2 cl+g><
- 2 f 2
16 x ¢
exp oo werf = -2
Fokker-Planck 1 [ : ﬁ V2
; ; 21
_é x+eXp—t ﬁcl+62€rfﬁ«r+ 2
v x bt = exp 1‘expz+e—XpZ—[f
exp —t + expt —2icy X
1+t+f¢ 23
_ 2
exp x + exp 2[ + expt « - .
2 Fokker-Planck 1
@expftf%*xexpft - »
1 x —exp —t + expt
xexp + ¢ +
exp — 2t 17 2 2

2 X —exp — t -i-expz2
17 Fokker-Planck . exp 2 2t X




106 2006 4

—exp — 1 +expt
2 rcext T2 5 R l+e+f ¢ 29
2
Desexpt exp ¢ — 17 +orexp — ¢ — 29 x Fokker-Planck
1
-2t
elpz— 24 1 x texp — ¢ —expt ’
5 Texp > -t -
24 Fokker-Planck . ztexp —t —expt ? ,
24 1 exp > +2t X
-+ -t - 3
V2V reqerf LD =P —c t
1 x +exp — ¢ +expt ’ V2
> xexp > +t + 5
. . 5 2coexpt exp t — % —xexp —t —
exp x exp Zt expt 12 +
exp — 2t 30
Dexp x texp —t + expt 2 « 2
2 30 Fokker-Planck
— — ¢ +expt
J2 J?Tczexp L 2 L ¢ t 30 1
2 2 z
crexpt exp — 2+t -7 — . _ _ 2
2 _ % rexp L XD 2t expt =,
exp — 2t
_, _&Xp — 2t 2 _ L 2
xexp — t > 5 exp x — exp 2t expt © 5,
24 5
19 ’5 2€Xp X exp 2Z expi %
19 : x —exp — 1 —expl
r = @ “/;Czerf @ — (1 +
2
1 E=exp —t +expt n=-—zvexp t 2csexpt exp—2+t—%+
vy =dt + exp —t +expt dx — v+ xexp — t *Cl% 31
xu exptdu — xvexptdv 26 30
26 26 31
e _ de = dv 27 26
1 exp —t texpt — xvexpt
27 £
1 §=—exp —t +texpt n=—xvexp t

j§3:1+€xp —t —expt

l—zexpt +exp 2t 2—-1+t+f ¢ = lno
vy =dt+ —exp —t +expt dx — v+

28
re 2 xu exptdu — xvexpidov 32
]G3
32
& €
2 de _ dx _ dv
f¢G =Inc f3expr3 c1+f—,;>< 1 —€exp — ¢ texp ! — xvexpt
33
2 2
exp J%S c2 J?rerf\/%3 % 33
)3 JQ:xfexpfz — expt
exp 21 L*xexpt+exp 2t 2+1—-t+f ¢ =Inv

= - +
v Xt exp xexpt > 3



2 Fokker-Planck 107
15
g,
f e = 2 " Fokker-Planck
In é ¢ + coerf f,zg + Fokker-Planck
Fokker-Planck
1%2 + lnTn 1 Lie
34
v Xt = exp fxexpt-ke—szi—l-
1-t+f ¢ 35
35 x Fokker-Planck
1
i :
5 x-ep ¢ Vw oot ol T 1 Bluman GW and Kumei S. Symmetries and Differential
Equations. New York Springer-Verlag 1989
exp —t —expt  —2icy % 2 Tbragimov NH et al. Transformation Groups Applied to
X —exp —{ — expt 2 Mathematical Physics. New York Springer-Verlag 1985
xp 2 x 3 Olver PJ. Applications of Lie Groups to Differential Equa-
22 tions. New York Springer-Verlag 1996
@eXp -t 2 Frexp 0~ 4 Ovsiannikov LV. Group Analysis of Differential Equation.
@% 36 New York Academic Press 1982
5 Bluman GW and Cole JD. The general similarity solu-
36 Fokker-Planck tions of heat equation. Journal of Mathematics and Me-
36 1 chanics 1969 18 1025~1042
6 Bluman GW Kumei S and Reid G J. New classes of sym-
o e e bt
exp —t — expt -2 icy X 7 Gandarias ML. Nonclassical potential symmetries of Burg-
ers equation. Journal of nonlinear Mathematical Physics
exp —L T CXP ‘2If ~expt ’ % 1997 1 130~137
8 Johnpillai AG and Kara A H. Nonclassical potential sym-
«/iexp 2 — ¢ — %2 — xexp —t — metry generators of differential equations. Nonlinear Dy-
namics 2002 30 167—~177
exp — 2t 37 ST o
2 9 Qin MC Mei FX Xu X]J. Nonclassical potential symme-
36 32 tries and new explicit solutions of the Burgers equation.
47 Zeitschrift Naturforschung A 2005 60 17~22
1 10 Risken H. The Fokker-Planck Equation Methods of So-
lutions and Applications. New York Springer-Verlag
1996
ks ka 11 Elhanbaly A. Classification of the Similarity Solutions of
the Fokker-Planck Equation in an External Potential
=1 oz x Physica Scripta Online 1999 59 1 9~13
12 Cicogna G. and Vitali D. Classification of the extended

symmetries of Fokker-Planck equations. Journal of Physics



108 2006 4

A mathematical and General 1990 23 3 85-88 Planck Equation in variant under four and six parametrical
13 Stanislaw S. and Stognii V. One dimensional Fokker- group an External Potential Preceding of Institute Math-
ematics of NAS of Ukraine 2000 30 1 204~209

NONCLASSICAL POTENTIAL SYMMETRIES AND NEW EXPLICIT
SOLUTIONS OF FOKKER-PLANCK EQUATION "

Qin Maochang' > Mei Fengxiang®
1. School of Science Chongqing Technology and Business University Chongging 400067 China
2. School of Science Beijing Institute Technology Beijing 100081 China

Abstract  Nonclassical potential symmetries of Fokker-Planck equation are determined by using a new
method and some class of new explicit solutions which can not be obtained through the Lie symmetries or
Lie-Bécklund symmetries of Fokker-Planck equation are constructed by using nonclassical symmetry method
to these new symmetry generators. In the process of verification more explicit solutions which can not be
derived from the Lie symmetries Lie-Biacklund symmetries or Nonclassical potential symmetries of Fokker-
Planck equation are found. It' s shown that there is possibility of finding new explicit solutions of partial dif-

ferential equations through their nonclassical potential symmetries.
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