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3Fc(uw)) F¥ (u)+ 6FYw) Fe(u)? = 2F(u) FYu))1
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fift 15 2
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2aF(u)N+ [Fe(uw)(3Fc(u)?= 2F(u) FYu) - u Fe(u) F4 u) -
1= wF(uw)FP (u))+ 2uF(u)FYu)? G
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2uF(u)FY )+ 2F(w) F¥ (w) + uF(u) Fe(u) F(u)),
2aF(u) <+ GO6F(u)Fe(u) = 6uFe(u)’= 4F(u)’Flu)+
8uF(u)Fe(u)FYu)— wFe(uw)FUu)+ 282 F(u)Fhu)? -
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Al 28> O Flu)= d(u+ but ¢) | (u- A)/(u- B |V,
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A3 FHS< O F(u)= d(u’+ bu+ c)e V™
FAZE A8 48 3 16) , BATTAT LAELL E45 Rl s ik— B 4kl
B ¢ = 01
B.1 #Hem esx 0, W F(u)= d((ca- ex)u— es)V 791 1ESMBHN(16) T %
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A TS
Z(cy, JV J3* Ja) =
N= cx+ civ+ ¢s5, S= ciu+ co,
Hrpe x 01 21 (20)
G= 2(ciu+ c2) F(u)/ Fe(u),

REXTTHAL A2 FTAL 3 XN RIS — Fon i1
5 o= OB HITE SN AHR16) F F(u) = o) Fru)= o, OTES MHHRITIE
43 3

Z(n, JY 1) G Z(D,Jo/J1) = Z(02) G Z(c3) G Z(c4), (21)
ot oo L F(u) = e, os IR Fu) = u'(A X= 2, = 4/3) Ml oa FHL Flu) = o ¥
Z(%a -]2) = Z(US)a (2)

Hep Flu)= uh
254 30(17) (18) (21) +(22) A& A 3 16) , AT o 15 Bl &K iR X (13) 1
XH

GGGy S S S S N NN, <— G 2N G2<- @

2= G G
03=95% 8 8.5 G, G, G, <, <, <, uk— G2us— (A+ 2) G 2uN - Aé
Ca=48%, 8 S, S, N, N, N, G, G, G, <, <, <u, uu — G3us— G 3uN+ 2G,
<s <o Ny Moy N, G= uGi— u’n,
<= 2uN+ 2N, < - 2u’n+ 2uN, G- u’se+ 2u’N,
G- u'ne+ u'n, uNo— N, No— N- N,
R R T AT
G+ G+ wn+ ulN, u’N— uN+ Noy u’N— S, N— Sa,
G+ un + uN— uS, w'Ne— u'N+ S
Al
Z(02) = { N= cix+ ¢3, S= ¢4, G= 2c1, <= cw+ 2civ+ caf,
Z(c3) =\ N= %czx+ cs, S= ¢1, G= cou, <= T, cawt e,
Z(c4) = § N=- %czx+ c4, S= c¢1, G= cu, <= %czv+ 03},
Z(cs) =
N= cti/u+ (c2+ cw)x+ B(v,eu), Ho A4, Bingd
S= e+ ci(ux - v)+ € A(v, e'u), Av(V, U) = U*By(V, U),
G=- (ca+ ci(v+ w)+ e A(v,e'u))u, Bv(V,U)= Au(V, U),
<= c¢3— 2¢ci(t+ In(u)), U= eu, V=

0L Z(ci)(i= 0,12, ,5) FIXSRKTTRE Ju(k = 1,2, 3, 4), #5E 7 RIELME )
TR FERFN IR 1 KA KTTRE T = OISR N o Flos HROUY 7 T iZ TR s
WRFR 1 BT Z(0s) TEA R AR TR RS B, %R (14) BT
3.2

NS I BRI TR we = H (%) ue FIERHANFRD, Hh S5 H= H(x) 01
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V= Wy, vx= H(x)ui
B TTRE( 23) SRVF IR FRIE 7578 m) 2o 2 15) BT
1 PDEs R (1978 ZA& #F(3) L TRATTEE] X I0HE T RS (B = 0, iXEL
N- S,H(x)N- S, <- G,
A0H = N- S- G+ <,H(x)(N- G)- S+ <.
H(x)(N+ G)- S - <., <- H(x)G,
H(x)(N- S+ G- <)+ He(x)N
[F)_E IR A B, FRAT 45380 F0 ROt BEff g T 4 TE 5 /e By
fo= {N S8 S 6o G < <0 G <= Gl = 0,
Xo= ci5:+ (cox+ c3u+ c4)5.+ (cat+ c3v+ ¢5)5,
PSEFSE STy W
21 = 22l ¢ 222 T30 ¢ 2231,
HA FHIE SIS
NS, S, Su, S, G, <u, <wv, <w, <w,

128 G- < G- <H(x)G- <,
. H(x)(H(x)<t- <)+ He(x) <
Cor=
e, S, S+ 20 2H (x)He(x ) Si— (3He(x)*= 2H (x)HY %)) N
G- < H(x)G- <, 2H(x)( G- <)+ He(x)NH(x) G= <,
N, NJH(x) N+ 2<,H(x)Hc(x)N - (Hc(x)z— H(x)Hd(x))N
S <us <ws H(x) (H(x)<u— <)+ He(x) <,
H(x)He(x)<u— (2He(x)?= H(x)HY %)) <.,
H(x)He(x) <% (He(x)*~ H(x)HYx)) <.
H (x)He(x )2em— (He(x )HY %) = 2H (x)H %Y%)+ H(x)He(x)H®(x)) N
O (x)He(x )><u— (He(x)H Yx) = 2H (x)H Y )+ H(x JHe(x JHP (x)) N
No—= NoyH(x) N.— Nu, H(x)No— Nu, H(x) Ni—
2, H(x)N- S, N- S,H(x)N- S, N— S, )

G- < H(x)G- < G- <. H(x)G- <,
<u_ vaH(x)Q'v_ <uu;H(x) <1r_ <xuoH(x)<tt_ <xx

Jr= oHe(x) H Y x )= 2 (x) He(x ) H %z )= a1 (x)> HYx )" +
SH (x PHe(x )HY x)H ™ (x )= H (x)*He(x)H Y (x)1
TSR MR SRR R L 2= 0,02= O I 23= 0, FATH

s 3
2(51/]2)_ {N— 0,S= c¢1, G= cou+ f(x,t),<= cov+ g(x,t)},

Hr ey, o NMEBRSHHRE(f (v, 1), g(x, t)) WRTIE(23);

2{ By - {N- g(1) Mk ?’—u‘—z’{@i g(s)ds+ cu,

He(x)’ 2He(x)?

(23)

(#4)

(%)

(26)

(27)
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- {H(x )ch}xilgC(x) g(t)+ cz] u— 2%C%CL)gc(t)v+ a(x,t),
) d’ o(x)?
<=- %%gc(t)u+ [H(x);{c(x?z( Eg(1)+ 02]v+ b(x, t)}a (28)

Hrb ¢y, oo, RIEESE He (1) W2
Helx) [ 3He(x)?= 21 ()l Yn))* Ty
H(x)® 2He(x )’ T et ,
XH (alx,t), b(x,t)) NITFE(23) KRR 1 WS EH (x ) W2 Jo= 0FRK(29) 1 i
(29) %A f2= 01 4, (29 %7‘5%'5%]32: 0 EIRA 1
%t 7 = 0% H(x)= AN
N= f(x,t, Au— v)+ g(x,t, Au+ v),
S= A(- f(x,t, Au—v)+ g(x,t, Au+ v))+ F(x,1t),

(2)

3
3
Al = 30
(€ ) =1 ¢ = f A= v) gt Ak v)) + Fx )| ()
<= f(x,t, Au— v)+ g(x,t, Au+ v)
1 PDEsu., = H(x)u,
H(x) WA REAE 51 5 N, S, G, < 1 A BRI B
R 2 () JE x
Fyx 0 8, ®(27) foel ZR(B) x
132=0 . Regl ZX(9), fa
Fixo = AU a, bl 7 R(DB) & X0
) IR IR EEY #
fi=o o () (F.F) 1 Z (%) 55 4
XEHME B REL (k(%, t), h(x.t)), (v, z) = (f, g) F(y,z) = (f. g) Wi
yor A= T(K(x )+ h(x, 1)), s A= w(h(x 1) = h(x, 1)), (31)
HP= F(x,t) MIP= F(x,1) NIFE
Po(x.t) = M(x,t), Px,t)= k(x,t) (32)
T B M 1

SFEN TR une = H (%) un, 230 27) <(28) F1(30) i4 :(25) < (29) «(31) A1 (32) 58] T 58
IR VER B AESIAE 2o A1 01 SBER=E B0 AR: WS ge(t) X O, WIESAES 4 o2 Fil
03 PEE TS HEA SRR DL ESE IR EE R 1R

AL ) AR RN 5 T ] ik — 20 ¥ F I F B 78 PDEs S7 AR 73 28 LT SURERR 43 28 FKS 7
fif S5 e R 1

VRS IR H R N5 T (B (B s AT L
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Differential Characteristic Set Algorithm for the
Com plete Sym m etry Classification of (Partial)

Differential Equations

T em uer Chaolul, BAI Yu-— shan2
(1. Mathematics Departm ent , Shan ghai Maritime University ,
Shanghai 200135, P.R . China ;
2.Science College, Inner Mongolia University of Technology ,
Hohhot 010051,P.R . China)

Abstract: A differential polynomia characteristic set algorithm for the complete symmetry classifica-
tion of (partial) differential equations with some parameters was given, which made the solution of
the complete symmetry cassification problem for ( partial) differential equations become direct and
systematic. As an illustrative example, the complete potential symmetry classifications of nonlinear
and linear wave equations with an arbitrary function parameter were presented. This is a new applica-
tion of differential form characteristic set algrithme ( differential form Wu s method) in field of differ

ential equations.

Key words: partial differential equations; symmetry; classification; differential characteristic set



