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The Cauchy problem for hyperbolic systems with Hölder
continuous coefficients with respect to the time variable

KUNIHIKO KAJITANI AND YASUO YUZAWA

Abstract. We discuss the local existence and uniqueness of solutions of certain
nonstrictly hyperbolic systems, with Hölder continuous coefficients with respect
to time variable. We reduce the nonstrictly hyperbolic systems to the parabolic
ones and by use of the Tanabe-Sobolevski’s method and the Banach scale method
we construct a semi-group which gives a representation of the solution to the
Cauchy problem.
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1. Introduction

We consider the following Cauchy problem:




∂t u(t, x) =
d∑

j=1

A j (t, x)∂ j u(t, x)

+B(t, x)u(t, x) + f (t, x), in [0, T ] × Rd ,

u(0, x) = u0(x), x ∈ Rd ,

(1.1)

where each A j and B are N × N matrix functions, f , u and u0 are N component
vector functions and ∂t = ∂/∂t , ∂ j = ∂/∂x j . We assume that this system has weak
hyperbolicity, that is,

(A.I) All eigenvalues of
d∑

j=1

A j (t, x)ξ j are real valued in [0, T ]×Rd
x ×{Rd

ξ \{0}}
and their multiplicity does not exceed ν.

Many papers are devoted to the study of wellposedness in the Gevrey classes for the
Cauchy problem (1.1). When all A j are smooth enough with respect to t , then this
property was proved for the order 1 ≤ s < 1+1/(ν−1) by M. D. Bronstein in [1] in
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