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Abstract In this paper, we consider the globally smooth solutions of diagonaliz-
able systems consisted of n-equations. We give a sufficient condition which guarantees
the global existence of smooth solutions. The techniques used in this paper can be
applied to study the globally smooth (or continuous) solutions diagonalizable nonstrict
hyperbolic conversation laws.
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1. Introduction

It is wellknown that the classical solutions of Cauchy problems for quasilinear
hyperbolic systems, generally speaking, exist only locally in time and will oceur singu-
larities in finite time, even if the initial data are sufficiently smooth and small ([1]-[3]).
However, there are certain examples of globally defined classical solutions ([4]). Hence
it is of interesting to determine the conditions which guarantee the existence of globally
classical solutions, _

Under the case of diagonalizable 2 x 2 systems, systematic results have been obtained
([5]-[8]). The diagonalizable systems consisted of n-equations (n > 2) were studied first
by D. Hoff ([9]). By using an inequality given by Rozdestvenskii in [10], paper [11] also
gets the same results as that of [9] under less restrictions on the initial data. The
method used in [9] and [11] require that the systems under consideration are strictly
hyperbolic., :

In this paper, we also consider the globally smooth solutions of diagonalizable sys-
tems consisted of n-equations. We give a sufficient condition (2.6) and two of its more
applicable cases (2.31), (2.32) which guarantee the global existence of smooth solutions.
In our analysis, we do not require the systems considered are strictly hyperbolic, and
when the systems considered are strictly hyperbolie, the result in [9] or [11] is direct
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corollary of our results. Our analysis also indicates that our function transformation is
a generalization of the function transformation proposed by P. Lax in [3].

The technigues used in this paper can also be applied to study the globally smooth
{or continuous) solutions to diagonalizable nonstrict hyperbolic conservation laws. As
an example, we consider the globally smooth (or continuous) solutions to isentropic gas
dynamics systems in Euler coordinates.

2. An Existence Theorem of Globally Smooth Solutions
for the Diagonalizable Systems of n-Equations

Consider the Cauchy problem
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where M, N are posiiive constants, T is any given positive number.

We have the following theorem

Theorem 2.1  Assume that the k-th characteristic field for the equation of the
Canchy problem (2.1) and corresponding initial date satisfy
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and conditions (1) and (i1) are satisfied.
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then t.h.e Cauchy problem (2.1) admits a unique global smooth solution.




