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The unsteady transonic small disturbance (UTSD) equation has been proposed as a model to
explain the transition between regular and Mach reflection at a wedge for weak shocks and small
wedge angles.
We report preliminary results of a program to study this problem analytically. Here we examine a
twodimensional Riemann problem for the UTSD equation. We can set up different cases as a
bifurcation problem involving two parameters. We study one kind of Mach stem in detail,
including solving a degenerate elliptic free boundary problem for the subsonic region.
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