DRAFT (No guarantees) - November 18, 1992 1

Part I. Compressible flow 1

Part II. Incompressible flow 1

1. Poisson’s equation....................................................................................................2

1.1 Direct solvers .......................................................................................................................4 1.2 Iterative solutions.................................................................................................................5 1.2.1 Convergence and stability .....................................................................................6 1.2.2 Procedure for implementation of multigrid...........................................................9 1.2.2.1 Point Jacobi iteration .............................................................................11 1.2.2.2 Gauss-Seidel relaxation with red/black ordering (GSRB) ....................12 1.2.2.3 Solvability conditions -- the Fredholm alternative.................................14 1.2.2.4 Boundary conditions...............................................................................16 1.2.3 Performance of multigrid ....................................................................................18 1.2.4 Time step considerations .....................................................................................21 1.2.4.1 Forward Euler........................................................................................ 21 1.2.4.2 Backward Euler .....................................................................................22 1.2.4.3 Crank-Nicholson ....................................................................................23