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Abstract. In the present paper we explain the classification of oscillations and
its relation to the loss of derivatives for a homogeneous hyperbolic operator of
second order. In this way we answer the open question if the assumptions to
get C∞ well posedness for weakly hyperbolic Cauchy problems or for strictly
hyperbolic Cauchy problems with non-Lipschitz coefficients are optimal.
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1. – Introduction

We are interested in the backward strictly hyperbolic Cauchy problem
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t + 2b(t)D2
xt − a(t)2 D2

x)u(t, x) = 0, (t, x) ∈ [0, T ] × R,

u(T, x) = ϕ(x), ut (T, x) = ψ(x), x ∈ R,

where D = −i∂ , and the data (ϕ, ψ) ∈ H s+1 × H s are prescribed on the
hyperplane t = T . Later we will formulate conditions for a = a(t) and b = b(t)
(see Theorems 1 to 3) which imply that the Cauchy problem is well-posed in
classes of Sobolev spaces on any interval [T1, T ], T1 > 0, without any loss of
regularity. For this reason we assume T > 0 small without loss of generality.
The coefficients a = a(t) and b = b(t) are assumed to be bounded on the
interval [0, T ]. The strict hyperbolicity assumption means

(1.2) b(t)2 + a(t)2 > 0 on [0, T ].
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