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Cauchy
033; 0322 DA
9 Uy — Uxxt 9
* [

wi— Awi+ Lou= F(x,t,u)+ d(t)p(x,1t) (x,t) € Qx (0, T),
u(x,0) = wuo(x) x € Q

ulan(QT): 0,

u(xo t)= 9(t) 0< t< T,x0 € Q

¢ K 0Q ,A n  Laplace , Lo
0 0 S 0
- Lo= Za—{() a—]+ ;l[af(x)87]+ ()1,
(4 (u(x,t),p(x,t))*
(1] (1 ~(4 Cauchy
dl:ht + Au(t) = Li(t)h(t,u(t))+ La(t)p(t) t €0, T/,
u(0) = wo,
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(2)
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Bu= ¥t) &t 20, (7)
(u(t).p(t)).  w€C([0.T]. HY Q) NCo.T]. HY Q) NH(Q),
p EC([OT], LY Q)), BE ZL(Hi( Q),L*Q)), L(E1, E») Ei E;

, ,[1] Cauchy (5~ (7
P(t)= Po(t)+ (1)Q(0)+ [ (e D0(T)aT+

JOGl(z, TP(TAT ¢ €0, T], (8)
Q(t) = h[t, Qo(t) + L%(t, DO(TdT+
_[;Gz(z, T) P( T)d‘% 1 €10, 7], (9)
Po Qo, ¢(i=0,1,2) Gi(i=1,2) . (5)~ (7)
(P, Q) €C([0,T],L*( Q) x C([0,T],L*(Q))* (8)
~ (9) NaY, (1)~ (4)
[0, T] r : (1)~ (4 [0.7T]
( Lo (a (b) : [1])
Al h(t,p) R xR' , Yu €EHO Q). h(t,u) € C(]O,
T],L*(9), Lipschitz
Wh(t, ut) = h(t,u2) lo SLITui— w2 llo, (10)
e llo H(Q) ., L(9 wo € HY( Q), Buo= (0), Li(t), L2(t) €
C([0,T], Z(L*( Q,Ho( Q)), ¥(t) € C'([0,T],L¥ Q)), r : (5) ~
(7) [0.T] (u(t),p(t))e
B F(x,t,P QxFK xR , Yu € Hi( Q),
F(e,t,u) € C([0.T],L( Q).
WF(, t,u1)— F(*,t,u2) o KL lui— uallge (11)
wo EHO( Q), uo(x0)= $(0), d(t) €C([0,T],RY), d(t)#0,¢t€E[0,T], T
(1)~ (4) Qx[0,T] (u(x,t),p(x,t))*
[ 1] ) (1 ~(4 Qx[0,T]
[0, T] . ) [
1
[1] ; [1] y ) [1]
1 A ,  Cauchy (5 ~ (7 [0, T] (u(t),
p(t))e
[1] A  Cauchy (5 ~ (7 (u(t).p(t)),u € C([0,

TILHN Q) NC[o,T],Hy Q NHY Q)), p € C([0.T], L} Q)) (8)
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~ (9) (P.Q) €EC([0.T],L*( Q) x C([0.T],L* Q))*
(8) ~ (9)  C([0.T],L*(Q)) x C([0.T],L*(Q))
L Y(P.Q) € C[OT].LY( Q) x C([0.T].L*( )
A(P. Q)= (P.Q),
(P.Q) (8) (9)

P(1)= Po(1)+ d(1)0(0)+ [ 0 TQ(T)aTH
LGIH, UP(T)dT, (12)
o(t) - h[t, o)+ [ br1omats [ ean 1o T)d%, (13)

A:C([0,T], L*( Q) x C([0, T]. L*( )~ C([0.T].L*( Q) x C([0,T], L*( Q)

M= ma,({”,ne%xm{||ci(t, DU, (e, Ol i= 1,2,
,9}8‘%{ (o) 1},

K> 0 ,
Emax{zéM,zsz-’- 2M}< Ie (14)
VP E C([0,T], L( Q).
1P U= e {IP() o) (15)
V(P Q) € C([0.T], L} Q) x C([0. T]. L 9)),
(P, Q)ll.= mag 1Pl 11Q I, (16)
e b, e, =) Il . C([0,T],L*Q)),C([0,T],L* Q) x C([0,T],
L’( Q) e e, Nge, o) dle Banach

Yoi= (Pi,Qi) € C([0,T],L*(Q) x C([0,T],L(Q)) (i= 12), (13) (10)
,Vi€/0 1],

Q)= Qa(t) 1y <
LM[J; Q1T = Q2T llod T+ J.; IPI(T)- Py T) ||0dT] =
LM“:) 1Q1(T) = Q2(T) lloe KT dT+
JZIIPI(T)— Py(T) lloe‘“e“dr} <
%[ 101 Q2 Il + I1Pi— Pyl e, (17)
Vi €/0,T],

101(1)= 0x(1) e X <2

ML |y = vyl
K

11— @2l SHLilyi— v lle (18)
(2 (17 , Vi €/0,7T],
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2
I1Pi(1) = Pa(1) Ilo <[2%+ ZK—M] o= w2 &,

2AM*+ 2M

P - Py, < R

(18 (19
(P, Q1)— (P2,02) Il <Y llvi- v2lle,

o= walle (19)

A = Avo Il S Ylloj= wall,e

0<vy< 1, A , o' € C([0, T], L*( Q) x C([0,T],
()., Av =", (8) ~ (9) v € C([0. T, L*( Q) x C([O0,
T].L*( @)+ Cauchy  (5)~ (7) (u(t).p(t)), u € C'([0,T],Ho( @) N
C([0.T],Hy( Q) NH* Q). p € C([O.T], L} @) .

1 [1] A Cauchy (5~(7 , [0, 7]
T . e e (e, o) lo (15 ,(16 . [1] A
Cauchy (5 ~ (7 /0, T} , [1] A
: L, [1] ( B .
2 B , (1)~ (4) Qx [0,7] (u(x,
t),p(x,t))*
2 [1] B : [0, 7] T , (1)~ (4) Q x
[0, T] (u(x,t),p(x,t)), [ B ,
[0, T], ()~ (4 Qx [0,T] , . 2 [1] B
[ ]
[1] . [J]. , 1991, 14(2) : 174 —179.
[2] Showalter R E, Ting T W. Pseudo parabolic partial differentia equation[ J]. SIAM Math Anal, 1970,
1(1): 1 —26.

[3] Pazy A. Semigroup of Linear Operators and Applications to Partial Differential Equation [M]. New
York: Springer Verlag, 1983, 162—177.

[4] Friedman A Partial Differential Equations [M]. New York Holt, Rinehart and Winston, Inc, 1969,
83—92.

[5] . [M]. . : , 1986,410 —411.

[6] Deimling K. Nonlinear Functional Analysis[ M]. Berlin: Springer Verlag, 1985, 137—144.



143

Global Solution of the Inverse Problem for a
Class of Nonlinear Evolution Equations
of Dispersive Type
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Abstract: The inverse problem for a class of nonlinear evolution equations of dispersive type was re-
duced to Cauchy problem of nonlinear evolution equation in an abstract space. By means of the semi-
group method and equipping equivalent norm technique, the existence and uniqueness theorem of
global solution was obtained for this class of abstract evolution equations, and was applied to the in-
verse problem discussed here. The existence and uniqueness theorem of global solution was given for
this class of nonlinear evolution equations of dispersive type. The results extend and generalize esser-

tially the related results of the existence and uniqueness of local solution presented by YUAN Zhong_
xin.
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