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e KAV 5 52 p T 9]
{te+ atitty + g3+ cu,5=0 ((x,1)€EL)
u(x,0)=h(x)
u(a,t)=f(t)
(T) uy(a,t) =g(t)
ux3(a,t) =@(t)
uxs(a,t) =y (t)
\tuxs(a,t) =s(t)
B, B={(x,t):ax<<b, 0<t<T,, a,b, T,ER*}, h(x)EC*[a,b], f(t), g(t), (),
v(), s(t)€C'[0,T,], h(a)=f(0), h'(a)=g(0), h"(a)=¢(0), k" (a)=¢(0), h"* (a)
=s(0) (a,u,e€R)
KAV, FHe€C' [[a,b] x [0,T,]1], MFRATERETHER

Z (”) = %“x’t +uxs

= —%[ Us +aut, + ptxs — guxst ]

=F(u, uy, s, txs, thxst) (1.1)
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FREERET) KR

'L (u)=F (4, 4, tx3, ux5t)

u(x,0)=h(x)

u(a,t)=f(t)

Ty t,(a,t)=g(t)

ux1(a,t) =p(t)

uxs(a,t) =y (t)

\uxi(a,t) =s(t)

SIAG L (v) =0/ Riemann @m#HWELE, SHEEFLO)WLEETFH

.Z*(V):';szt—sz (1.2)
Y (%0,t) €EQ, FE
(Z*(V)=0

Vi(xo, t3 x4, t,)=0

Vix, tg xo, to)=(x—x,)*
Velxg, 13 x5, t,)=0

Va(x, tog xo0p to) =4(x—x,)°
(R) YV x2(x0, 13 Xpy 1) =0

PV x2(x, tog X, Fo)=12(x—x,)?
Vxs(xoy t3 %o, to)=0

Vxs(x, tog %o, to)=41(x—x;)
Vxt(%o, ty3 Xop to) =4leXD[t—1,]
\V x4(x, toy Xoa #,) =4l

BIRV (x,t5 X0, to)=(x—x,)'exp[t—t,] FRAFTFEL (u) =08 Riemann m¥, %

Cy(R)={uzu, u,, u;, uw, us€C(Q)} (1.3)
#FCH(RQ) X TE#
llulh:z{} max{(|us| + |uu,| + |8x3] + |5t | )eXDP[ —A(x +1,) 1} (1.4)

sl L=max {1, a, u, 5}, DARAKMERK. TAC(D)% Banach 2,

*HEL pyaeCs (), ke A B

L(w)y=F (8, 8,, g, Gz, Bx5t)
u(x,0) =h(x)

u(a,t)=f(t)

(T)” u,(a,1) =g(t)

{ 4x2(a,1) =@(t)

Vuws(a,t) =p(t)

uxi(a,t) =s(¢)

Bt

Ve (u) ~ug (V)= -2

1
ox ('2 V“x‘t + Vux‘ —V gt ZVx’"x’ +V xttixnt "‘V-“x’t)
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- ( 2V xsthat +V xthses 4V ssth gzt — ; V gtixst)

=VF (8, G,, 3, Bx3, Bx5t) (1.5)
BD={(x,t); a<x<x,<<b, 0<t<t<<T o} (1.6)
¥(1.5)Fm&ED EH4, BRI ERENE. &
[u(x0,t0) = f (1) ] —XP[ —t,] [A(x,) —h(a)]
+(8—x,) [g(t;) —exp[—1,]h'(a)]

+(@—x) " explt=tlg (Ndi— 5 (a=x.)*[p(te) —exPL—1]¢(0)]
—';i;(a—xo)2 J:° explt—t,)o(t) dt + é-(a — %) (¥ (to) —exp[—1,19(0)]
+(a—x)* [ expl —t—tJp(t)di — [* exprr—t1f (1) dr

+I:° explt—to]u(x,,t)dt— il;l(a—xu)“[s(tu) —expl—t,]s(0)]

—21—4(0—960)“{:" explt—t,]s(t)dt

=r12Jfoj‘x°eXp[t—to] (X—Xg)4F(t—l,Tl,,ﬁg,ﬁxs’ﬁxSf) dxdt (l ) 7)
0 a

(1.1 FEMWEFHRE, &
ts(Xo0,t0) = f/ (1) +exp[—t] [A(x,) —h(a)]
+(a~x,) [g’ (t,) +exp[—t,]h'(a)]

+(@=x,) glts) — (a—%,) j' explt—to]g(t)dt

=5 (8=x) [/ (1) +exp —1.1¢°(0)]
—% (a—x,) 2 (o) +—;--(a—xu)2 [' explt—t]o (¢)dt

+5 (6 x)°[¥ (1) +expl =] (0)]

4 @2 () — | (a—x)* [* expit—tIp(ndi

fo o
~f (tt)+f0 eXpEt—to]f(t)dHu(xo,tu)—j, explt—t,Ju(x,,t)dt
"‘2‘14(0“’%)4[3’(1‘0) +exp[—t,]s(0)]

—§14(a—xo)‘s (t) +2~14 (@ -x,)* L’" explt—t,]s(t)dt

1 [= _ _
_‘_-i:?j‘au (x"xﬁ)4F(ﬁ! By, By, Iy, "xsf)lf-fedx
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1.7+ .8)E&ER, B
e (20,t0) +2u(x,10)

=f"(t) +2f (to) — (a—x,) [g’ (t:) +2g(t0)] +% (6 —%:)*[9' (to) +20(t0)]

j‘:" ,\-:oexp[t—fo] (X—Xo)‘F (ﬂ,ﬂ,,ﬂg,ﬂxl,ﬂx") dxdt (1 '8)

—15(0=%) 9 (1) +26 (1) 5 (G=%)*[8' (52) +25 (1) ]

+ lizﬁ“ (% — %) *F (8,8,,8, Bxs, Bxst) | tmt,dx (1.9)
mER09), &
u(xiyt) =expl —2t3{ h(x) +7 (to) explat,]
—f(0) — (a—x,) [g(to)expl2t,] ~g(0)]

+5 (6= %) g () exp[2ts] — @ (0)]
& (@=x)* [P (fo) exp[2ts] = (0) ]

+2%1(a—xo)"[8(to)exp[2to] —s(0)]

1125:0j:06xp[2t] (x—x0)*F (8,8, ﬁuﬂx%"’")dxdf} (1.10)

LRERXA. HRHEE (T)” FEUF, Wp@EEsRk 1.10), Rz, HeR
(1,10) % HE s, ARERIE. BHEET)"HIE RfE,

FRAUTGIE,

sl mERE (T FEMNBR S B BE RS TT 2

(xo,10) =exp[ ~2to1{(x:) +f (ts) expl2t0]
—f(0) = (6—x,) [g(ts) exp[2t,]1—~g(0)]
5 (@=2)*[9 (t:) exDI 2141~ (0)]

+

_% (8 —=x0) [ (1) eXD[ 2,1 —$(0) ]
+214(a_x0)4[s(t0)exp[2to]—s(O)]
+ 5[ [Pexprar) (v 50 *F (wyua uyuuandsdt } - (111)
s EER, WEIHERR.
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[Eu] (x,,1,) =exp[ —qu]{h (%0) + f (o) eXp[2t,]
—£(0) — (6—x,) [g(t.)exp[2t,] —g(0)]

5 (=) *[p (to) exp2ts] ~ 9 (0)]
— & (@=%)° T (ts) exP[2f6] ~ (0) ]

+§%(a—xu)4[3(to)exP[2t°] —s(0)]

+lizj:o I:"exp[Zt] (x_x0)4F (1,g 1,83, 8x58) dXdt} } (2.1)

FHERTERHCE Q) BB S5t SUAHAE 7138 (77) sk H R T A AT AL
BB BERET) BE—HENREC (Q), BX4HuECE (D), F3l

tn(%o,t,) =€XP[ —2to]{h (x0) +f(tc)expl2t,]
—f(0) — (a—x,) [g(t:) exp[2t,] —g(0)]

+5 (a=2,) [p (ts) eXp2t,] — 9 (0) ]
~ 5 (8=%)°[9 (ts) XD 2t,] ~ 9 (0) ]

+ 5 (G=x) (s (ts) expl2te] =5 (0) ]

TIZIZDJ:OGXP[Zf](x—xD)4F (un_19un_1 soln_1 tsln_1 aiyun-l asl)dxdt)}

(2.2)

+

FOE—Bl A Fuer,
R EBAEAECS (2) B E S mg,
v, 86CH (), &

io X0
M= max _{4” J (x—x0)*exXp[2(t —to) 1 F (4,0, ¢, ux3,uxst) dxdt ‘}
(x0,t0)€Q 0o Ja

fq X0
N= max‘{4\j [ (X —%0) *eXDL2(t —t0) 1F (8, B, G, B, Bsst) dxdlt \}
(-‘ZOJO)(Q 0 a

R(x0,t) =exp[ —2¢,1{h (x,) + f (t,) exp[2¢,]
~f(0) — (a—x,)[g(ts)exp[2t,] —g(0)]

+5 (6=x0) " (to) expl2t] ~(0)]
5 (6=x)°[$ (1) exp[2ts] —$(0)]

+ 53 (@=x)*[5(t) exp(2to] 5 (0) ]

G(Xo,t0) =exp[==2t,1{h" (x,) +[g(t,) exp[2t,] —g(0)]
—(6—xo) [@(ts)exp[2t] —(0)]



+*§f(a—xo)zw(to)exm%]—w("”

— (6=x)°[s (ts) expl2t,]~5(0) ]

B= max |R(x,t)|, G= max |G (x,t0) |
(%0, 40)€5) (%0,t0)€ 52

—a)*

Ea=Eall< O () ) u—aliexplite +1)]

|[Eul[Eul,— [Eﬁ][Eﬁj,jgwlllz[ (@—b)'G+ (b—a)°R
+(6—a)’M +(b—a)'N] - Ju—a|,expli(x, +to)]

|(Eule—[Ealo| <, (b—a) lu—al,expli(xi+t) ]
| LEulan—[E@lan| <y, fu—t],explA(xo+to)]
+ 5 lu=al,explile +) ]

(00 8 (Eu-Eal<(] + 1 )=l

o I={6=0)'({,+5)) + 13 [(6-8)C+(b-0) R+ (b—a)°M
+(6—a)'N] +%(b~a)+2}

B, <, WENHCE (D)5 H A 0B, R AR, TR E Hk—

R Z) EureCs (), HIBAEA TR, 1) H—E R, &3I1E. HEREJ) &%
— T U ffu®

A My 1= max <4
(x0, t)€Q

. F{\un-}-p_l-unq-p_] Z‘uﬂ+p_l t,“,,,,,,_l ,3,“,”_,_1 ,5')dxdt ‘}

j-:L jjnexpw(f—tO)](X~x0)4

N,. 1—(;01123((9 {4H j' exp2(t—t,) 1 (x —%,)°

1
'F(ul_l;un_l esln_ 1 tyln_1 &3,Un0 :5l)dth|J‘

T LRIENR, &

U Ta
”"n+r_"n"z<(2 + i 1)Num_1-un_1lh

<(y+ - 1)( "/12)”""”-2”“"'2"‘
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The Uniqueness and Existence of Solution of the Charac-
teristic Problem on the Generalized KdV Equation

Li Wen-shen
(Northeast Foresiry University, Harbin)

Abstract

The generalized KDV equation, u,+euu,+uu3+eu,s=0, isa typical integrable
equation, It jis derived by studying the disseminations of magnet sound wave in
cold plasma[2], the isolated wave in transmission linc!®!, and the isolated wave
in the boundary surface of the divided layer fluid [4]. For the characteristic
problem of the generalized KdV equation, this paper, on the basis of Riemann
function, designs a suitable structure,then changes the characteristic problem into
an equivalent integral and differeniial equation whose corresponding mapping E
is a mapping to itself[5], According to thc principls of fizxed point, the above
integral and differential equation has a unique regular solution, so the character-
istic problem of the genmeralized KdV cquation has a unique solution, The itera-
tive solution derived from the integral-differcntial equation sequence is uniformly
convergent in (),

Key words Riemann function, structurc, integral and differential equation, fixed

point, ugiformly convergent



