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We discuss several questions of existence and uniqueness of discontinuous solutions to adjoint problems associated
with nonlinear hyperbolic systems of conservation laws. By generalizing the Holmgren-Haar arguments and
relying on Glimm-type or front-traching approximations, we then establish that entropy solutions to systems of
conservation laws depend continuously upon their initial data in the natural L1 norm.
The main difficulty is coping with linear hyperbolic systems with discontinuous coefficients, possibly in a nonconservative form. Our analysis begins with the following key observation for systems with general flux that
need not be genuinely nonlinear. While entropy solutions, by definition, contain compressive shocks only, the
R1
averaged matrix A(u, v) = 0 Df(u + θ(v − u)) dθ associated with two entropy solutions u, v has compressive or
undercompressive shocks, but no rarefaction-shocks.
On the other hand, rarefaction shocks are recognized as a possible source for non-uniqueness and instability.
The proposed method rests on geometric properties of the averaged matrix and also takes into account wave
cancellation effects along generalized characteristics. In the special case of genuinely nonlinear systems, this
strategy was first carried out in [5, 6].
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