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Abstract This paper is concerned with self-similar flows of the two-dimensional pressure-
gradient system caused by the uniform expansion of an axially symmetrical piston into the
undisturbed fluid. Under the axisymmetric and self-similar assumptions, the problem can be
reduced to a free boundary value problem of an autonomous nonlinear system of ordinary
differential equations. The authors establish the global existence of the positive smooth
solutions to the free boundary value problem by analyzing carefully the properties of the
integral curves of the ODE system.
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