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Abstract

In this paper, we study the Cauchy problem of one-dimension fully nonlinear wave
equations with null condition, by transforming the one-dimension fully nonlinear wave

equation to a system of one-dimension quasilinear wave equations, and using the result
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in the quasilinear case, we show the global existence of classical solution with small

initial data.
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LK AH LI 1) 37 (RRAE 550
O = 0i+ 0y, Oy =0 — 0. (1.2)

U IRERAMEBENTTRRAE (&, n) AR TSN ue,y = 0. ASOH AP e AR Ltk sl H%e
LU PRon |2 4 R e Y

Ugy = F(u, ug, Uy, Uge, Uy, Ugn) (1.3)

KRR v = u(t,z) : R — R e XN = (\)1<ics. BORAE N =0 FI— AR, SRS %10
et s 2

F() = G(AP). (1.4)

WATRRITE (1.3) W T HAE, EATMTCN)ZEATHAR w = ¢(&) LEAATIAR u = ¢(n) #BIH
B (1.3)e W [1-4]BL K [5]. BIFE X = 0 Hy—M4B3, RiGL

F(A1, A2,0,A4,0,0) =0, (1.5)
F(A1,0, 3,0, A5,0) = 0. (1.6)

A (1.4), (1.5) AL (1.6), HITARMFEAE B, HExE P K Leibniz &N 5 F07E X = 0 ) —1
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F(X) = O((Pal + Al + A (As] + [As] + [Aa]). (L.7)
o (A), Fay (A), Fa, (A) = O(|As] + [As] + [ Ae]), (1.8)
Fy (A), Fxa(A), F, (A) = O([Ao] + [Aa] + [ As]) (1.9)

PR
Fa(A) = O(|A)). (1.10)
%2 (1.3) AYIMY

t=0: u=cuy, u=ecu (1.11)

(1) Cauchy [\, HA uy LA uy 278 WG E SR, € > 0 2— NS

Xt Cauchy [J# (1.3)-(1.11), fEFLYEMREE, £ PMEEmIEFRABRBT, [0 Hlra
SRR BEALAEYE,  [5] R FAFIE T4 T AR KB AEE, RIS AE [7]
Zth TAEM. SRR SCIRIR L [8] AN [9]. ASSCH) H bp At A B — M i 5 A AR R R s

ENAER AT TSy IR
EIELL. ZEREMHHLLe >0 A9, W Cauchy PR (1.3)—(1.11) A& — 69 AR I,

FER A, AT ER 1.1 (IE.

2. EIF 1.1 BYERA

FATEWERE 1.1 MER— P Rl R PR e AR MBS AR (1.3) toy— DML T 2
Mo ZITEWET [10]. EARICH, XHIT [10] A HR 238G AR RAE T 8. 255 20
FEUG IR 45 B UL MER B T R AL 2 T2k AF, IR AR [7] B ARAE AR I 4G 18

HoE, 1 (1.3) AT

Ugen = I ue + Fi uee + Fhguen + Fueee + Fguenn + g Ueen, (2.1)

Unen = Fa gy + Fi ey + Figuny + Fx ugey + FagUnny + Fagueny, (2.2)

ﬁiﬁﬁ]ﬁﬁiﬂ F)\i = F)w (U,Ug,un,U55,unn,u€n)’ 1= 1’ e ’60
4 U = UM, U, UNT = (u,ug,u,)"e i (1.3), (2.1) LI (2.2) Al

Uen = A1(U, Ug, Up)Uey + Aa(U, Ug, Up)Uge + A3 (U, Ug, Up)Upy + G(U, Ug, Uy),  (2:3)
XHEEMEERE A R x R x R? — R3>3 i =1,2,3,

Ay = diag|0, F)y, Fy,|, A2 = diag|0, F\,, F),|, As = diag|0, F\,, F\,], (2.4)
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M EEKE G : R x R? x R® — R3,

G = (F, Fxug + Fy,uee + Fxsufm Pty + Fxyugy + Fayttyn)
= (BB UY + BUL + B UP, F UW + B U + By UP). (2.5)

B (1.7), (1.8), (1.9), (1.10), (2.4) LK (2.5) 1%

A (U, U, Uy) = O(|U| + |Ue| + [Uy]), (2.6)
A3(U, Ug, Uy) = O(|Uy)), (2.7)
A3(U, Ue, Uy) = O(|Uel), (2.8)
G(U,Ue, Uy) = O(|Ue||Uy))- (2.9)

BATHEH (2.6)-(2.9) taR ML A T %1

BAERM CR e AR RN B T2 (1.3) WO RS 24l (2.3), HARK Ai(i = 1,2,3)
DR ARHE B ELE R A A MRS (2.6), (2.7), (2.8), (2.9)o X T aX FhR 2 00 2k 4 38k 50 7 #2 2H 1Y)
Cauchy [, H/NIE 28 S ) BEARAAAE N A [7) FHERT. DIERE 1.1 454k

2.1 £ (1.3) b, TAFRH o RIETAREREZE R i, 3T i=4,56, F), : R —
R*" Z 3t ARey, W32 1.1 ALk Lo

B i

RN E G B YA AR Y 2% 7% & 11 % 4 (Fundamental Research Funds for the Central
Universities, No. 2232022D-27) #tH).
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