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Elucidation of new dissipative structure and exploration of general stability
analysis method for symmetric hyperbolic system
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The dissipative structures of partial differential equations appearing in

gas dynamics, fluid mechanics, and elastodynamics are complex and diverse, and many of the proofs of
stability of solutions are individual and technical in nature and lack applicability. Therefore, it

is important to elucidate the natural mechanisms that give rise to the dissipative structures and
to provide a proof in the general case. Through this research, the dissipative structure of
mathematical models for complex fluids and a unified method for deriving decay properties and linear
decay estimates for symmetric hyperbolic and symmetric hyperbolic-parabolic systems with strongly
positive definite memory kernels were clarified, and the stability of solutions was demonstrated in
a unified manner as well. The results contributed to the unified presentation of stability of
solutions to general symmetric hyperbolic and symmetric hyperbolic-parabolic systems.
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