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[u] =0 m
‘e, )= 0 (1=12 .m), (1)
p ¥, A g u', uf ., D moq
1
(D )'= —D; (=1 Lql=1 ,r) (2)
oo U

D= D, D,.J=(jn . Olver' ¥, 0(u) (1)

D (Q)= O(mod ), (3)
R:F"  F'(q_ )> Q (1)

, R(Q) R S:F" F1,
DR = SD (mod ) (4)
mKdV
0= [u]= ur+ U,xxx—6u2wc, (5)
R= Di- 4u’- 4uD.' u (6)

u, mKdV s
Rlw) = Di(ux) - 40 we— 4uD (uws) = — w— duf (1),

mKdV , f(t)= const R( uy) mKdV

; (5)
sus + s4uyyy— 632u2uy+ yuy = 0 (7)
(7) Sthy
R= s°D;- 4u* - 4u,D;' wu, (8)
, R(suy) = - us— s_lyuy— duyg (s), g(s)
D; ' (suuy) = %su2+ g(s) g(s) = const
- u- s lyu,y— 4uyg(s) (7) g(s)= as( a)
2
Dx}fl(x, u("))+ Dxfz(x, u(")) = 0,
v( )
v v,
x1__f2’ xz_fl’
( [ 11])
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%:fik(x,u("_l),v) (i=1, .,p;k=1,r), (9)
f’?
N S
Difl - D.ff - fi’—v%—f,-[ 7 (2, u™,v) = O(mod ), (10)
(H (9 Wahlquist_Estabrook
(x,u™,v)=0 (11)
X, U,V U X , D, D,
Di= Di+  fl— (12)
k=1 v
k=1 v
[Dé, V] + [V, D]+ [V, V] = O(mod ) (3)
/D, Di] = O(mod ) Wahlquist_Estabrook (2, u'™) 7
F1 (x,u'™,v) q_ Fi, F1
Fi , Dy Dy
1 (1 Wahlquist_Estabrook (11), q_ Q(x,
W' v) D (Q)= O(med ), Q 0
Kdv Ui = Uper + Ully R= Di+ %u+ %ux 2! Q,
D'(Q)
D.(P)= 0, (14)
DD.(P)= D.Di(P) D = D,— Di- ubD,-
Uy
D/(P)= (Di- u)(Q). (15)
Q , (14), (15) .R(Q) = [D,%+ %u](0)+ %uxP
, P
(1) Wahlquist_Estabrook (11), s s A,
F.,s q B, F ,i,j=1, ,p
Di(A) - Di(Ai) = AAj— AAi(mod ), (16)
D.i(B)- D/(B;) = AB - ABi(mod ,D ), (17)
{a}.(8}) (1 Cr oo
Di(P)= AP+ Bi(Q) (i= 1 .p), (18)
()
(21 Wahlquist_Estabrook (11), F
(Cq s, Dy q) (\Aif .\ By ) . Q=C(P)+ D(Q)

Q ; (P, Q) (18)
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Q (1 , (18)
Di(DJ(P)) = Di(Di(P))(mod ) (19)
Lj=1, ,p, P
3
Burgers ( [12])
= ulx + U, (20)
R= 2D+ u+ wh:, (21)
Wahlquist_Estabrook
—Z: u, —?: %u2+ U (2)
D, D, D:, D,
D.= D, + w D,= D+ [%u2+ u’l_v (23)
Q.
D.(P)= 0, (%)
P
Di(P)= (u+ D:)(Q). (>5)
D =D— uDy— u— D D ; = Ui— Ul — U R
R:R(Q)= wP+ (u+ 2D:)(Q) R = (w., u+ 2D,) Burgers
( Ax,At , Bx,Bt) , Ax: A[: O,BXZ 1,B;= u +
D. 0 v ., R(Q)= wP+ (u+ 2D.)(0), P
D«(P)= Q. Di(P)= (u+ D:)(Q), (2)
\ mKdV (5) (6) . R
R(Q)= D. (Di u 'Di— 4u)(P) (27)
Di(P)= uQ, D(P)= (- uDi+ wbDi- un+ 6u°)(0Q), (28)
{aon) (b B)),
Ax = A= 0, Bx = u, B = - uD§+ uxDx — uxx + 6u3
., Q= R(Q).S=D. u'D.- 4u, QO =D, S D:'(u0). Q= u'D,
stlQ) F,
D(F)= Q, D(F)= (- D}+ 645(Q) (9)
D = D+ D}- 6u’D, - 12uu,, F ., DD.,(F)= DD,(F)(mod )
Q= u'DS'(F), E,

(D uw'D.-4u)(E)= S(E)= F, (30)
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(4]

(5]

(7]
[8]
(9]

[(w'D)*- 4J(E) = v 'F (31)
S(ezv) = S(e 2”) = 0, v= ddx v mKdV W ahlquist_Estabrook
_U: u’_U:— Uxx + 2”3,

x Y
Di= D+ uw—, Di= Di+ (= uut 2”3)_1, (32)
) (31)
_ L - L 20
E = 4 ¢ G+ 1€ H,
G.H

Di(G)= e*F, Di(G)= &[- (D= 2u)(Q )= 2(u— u’)F],
Di(H)= 6F, Di(H)= ¢ [ (Di+2u)(Q )+ 2(w+ ) F],

0= u'D(E)= %e_%0+ %esz mKdV ,

(33)

(2),(33) D (Q)= 0(mod )

R=|lo L&z %e% ,0
({A;,A},{z&, By :

0 0 0 0 0 0

A= | & 0 0, A= |-2"(w-1u’) 0 O,
e? 0 0 2 (w+ u’) 0 0
1 ~Di+ 6u

B.= |0, B=|-¢&"(Di-2u)|,
0 - € ¥(D,+ 2u)
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A Generalization of Recursion Operators of
Differential Equations

Chen Yufu"? ~ Zhang Hongging'
(1 Institute of Mathematics Science, Dalian University
of Technology, Dalian 116024, P R China;
2 Department of Mathematics, Jinzhou Normal College, Jinzhou, Liaoning 121003, P R China)

Abstract: Most important recursion operators of differential equations are integro differential opera-
tors. One often runs into difficulties in trying to obtain a full hierarchy of symmetries. The lack of
precision sometimes leads to bogus symmetries. In the present paper, a generalization of recursion
operators is given, which eliminates the problem. Several examples are also given to demonstrate the

generalization and the significance of the generalization is shown simultaneously.
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