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Cauchy Problem for One-dimensional Barotropic Compressible Navier-Stokes
Equations with Density-dependent Viscosity and Discontinuous Initial Data

WANG Junli*?, BI Jiacheng®, LIAN Ruixiu*, MA Yue*
(1. Guanghua School of Management Peking University, Beijing 100871, China; 2. School of Mathematical Sciences Capital
Normal University, Beijing 100048, China; 3. School of Computer Science and Technology Xidian University,
Xian 710071, China;4, School of Mathematics and Information Science North China University of
Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract: This paper is concerned with the Cauchy problem for one-dimensional barotropic compressible Navier-Stokes
equations with density-dependent viscosity coefficient and discontinuous initial data, For the Cauchy problem, we prove that
there exists a unique global piecewise regular solution for piecewise regular initial density with arbitrarily large jump discontinu-
ity. Moreover, we show that the jump of density decays exponentially in time and the piecewise regular solution also decays as

time tends to infinity.

Keywords: Navier-Stokes equations; Cauchy problem; discontinuous initial data; weak solution



