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Abstract; The maximum principle and the theory of compensated cofnpactness are applied to establish an
existence theorem for global weak solutions to the Cauchy problem of the non-strictly hyperbolic system—
a system of the compressible Euler equation with a special pressure and a source. Homogeneous system of
this system was first derived by Earnshaw S. in 1858 for isentropic flow and is also called the Euler equa-
tions of one-dimensional compressible fluid flow. The key is to obtain a priori- L™ estimate for solutions of
the Cauchy problem for the related parabolic system by using the maximum principle and give some
source terms satisfying the conditions (C1) - (C3) of Theorem 1.
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e —k(w_+8)) k(w,—8p)

< V,?']z_k > =c y < v,n,l‘, > = ce
M, B (31) s (32) 3 r e I A0 4 L #Y
v, Mk — o i, (38) AL

<v,mds Mg > L)e-k(m-w_-zw

< V,T]z_k > < V,T],l( > k
12 (38) X4k — o, WA <p 2 >=
<pTLA >0 BiA (36) XA (37) K, WALE
A m, +q, 1 Hy (RxRT) RS - WX (n,9)
AT KA

<p'ig-dm > =<pl,g - A > (39)

fE(39) K, 4 (n,9) = (%) o Wk
w,—w_>28, , WX (39) WELAHE

—0

:0(
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HMERX (39) #HLATR

0_26 —k(w_+8p)

k

He e, HFEYEFEH, XE2AAEN, Hi
w, o [RIBEFR - WA (ni,q0) A (nl,
q) WiEz =z, . By ZEARRES (0, 0)
AR —A S (ww 2% ) o EHLEEE,

S
[1]

<poLq - Am >SS

w_ =

LIU T P. Nonlinear stability and instability of transonic
flows through a nozzle [J]. Comm Math Phys, 1982, 83
(2):243 -260.

WHITHAM G B. Linear and nonlinear waves [ M]. New
York: John Wiley and Sons, 1973.

EARNSHAW S. On the mathematical theory of sound

(2]

(3]

(4]

5]

(6]

7]

(8]

(9]

[10]

(11]

[12]

(13}

[J]. Philos Trans, 1858, 150(5) ;1150 — 1154.
DIPERNA R J. Global solutions to a class of nonlinear
hyperbolic systems of equations [ J]. Comm Pure Appl
Math, 1973, 26(1) .1 -28.
LU Y G. Convergence of the viscosity method for non-
strictly hyperbolic conservation laws [J]. Comm Math
Phys, 1992, 150(1) :59 - 64.
LU Y G. Existence of global entropy solutions to a non-
strictly hyperbolic system [ J]. Arch Rat Mech Anal,
2005,178 (2) .287 —299.
LU Y G. Hyperbolic Conservation Laws and the Compen-
sated Compactness Method [ M]. New York: Chapman
and Hall, CRC Press, 2002.
LIU T P. Quasilinear hyperbolic systems [J]. Comm
Math Phys, 1979, 68 (2) :141 -172.
DING X X, CHEN G Q, LUO P Z. Convergence of the
fractional step Lax-Friedrichs scheme and Godunov
scheme for the isentropic system of gas dynamics [J].
Comm Math Phys, 1989,121 (1) :63 ~84.
CHEN G Q, GLIMM J. Global solutions to the compres-
sible Euler equations with geometric structure [ J].
Comm Math Phys, 1996,180 (1) :153 - 193.
Wiz, —ZSARR XU B & AR AL SR YT
FEMLT]. BGER¥ 5%, 1996, 16(2) 125 - 135.
LADYZHENSKAYA O A,SOLONNIKOV V A, URALT-
SEVA N N. Linear and quasilinear equations of parabol-
ic type [ M]. Translation of Mathematical Monographs
23, AMS, Providence, 1968.
DIPERNA R J. Convergence of the viscosity method for
isentropic gas dynamics [J]. Comm Math Phys, 1983,
91(1): 1-30.

NN R R\ A I\ S R S A R R\ A\ A\ R\ R R\ R N R R\ R N N S N A\ R S R A I\ SIS\ S S\

(B8 22 )

[8] ZHAO X X, LIN P. The equivalence between Bergman
metric and Einstein-Kihler metric on the Cartan-Hartogs
domain of the fourth type [ J]. Chin Quart J of Math,
2008, 23 (3): 317 -324.

TE&, BRHE, FIK, %. Cartan-Hartogs Y Ein-
stein-Kehler BE8 [J]. B ER ¥ A, 2006, 36

(9]

(10]

[11]

(11) : 1201 -1233.

BREE. BB RN R [T]. BEERE,
2007, 36 (2): 129 —152.

BRRITE. A R Bergman % iR R AR IR B BB
R [J]. BeEiE, 2002, 31 (4) . 295 -312.



