DRAFT (No guarantees) -November 18, 1992 1

Part I. Compressible flow (cont’d)

1. Linear scalar problems.............................................................................................1

2. Nonlinear scalar problems .......................................................................................1

2.1 Weak solutions to nonlinear data .........................................................................................4 2.1.1 Nonuniqueness of weak solutions .........................................................................5 2.1.2 The entropy condition............................................................................................6 2.2 Strategies to enforce the entropy condition .........................................................................7 2.2.1 Addition of artificial viscosity...............................................................................8 2.2.2 Godunov’s method (first order).............................................................................9 2.2.3 Godunov’s method (second order)......................................................................11 2.2.3.1 Outline of second-order Godunov’s method ..........................................12 2.2.3.2 Analysis of second-order Godunov’s method ........................................14 2.2.4 Convexification of the Riemann problem ...........................................................16 2.2.5 The Engquist-Osher flux .....................................................................................18