Mathematics and Statistics, Memorial University PhD Comprehensive Exam

Syllabus for the Qualifying Review in
Differential Equations

The examination will be based on the following topics:

1. Ordinary Differential Equations: First and higher order linear equations; Existence and uniqueness
of solutions; Variation of parameters; Laplace transform and its application to IVPs; Power series
solutions of second order linear equations; Systems of first order equations; Fundamental matrix
solution; Equilibrium point; Liapunov stability; Phase plane analysis.

2. Partial Differential Equations: Linear, quasilinear and nonlinear first order PDEs; The method of
characteristics; Initial and two-point boundary value problems involving second-order linear PDEs;
Heat equation, Poisson equation, and wave equation; Maximum principle; Separation of variables;
Cauchy problem; Sturm-Liouville problem; Fourier series.
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