M-542: Introduction to Numerical Solutions of Differential Equations

Course Description:

Initial value problems for ordinary differential equations,

Runge-Kutta, and multi-step methods, stiff equations, implicit and explicit

methods. Boundary value problems, shooting methods, Hermite collocation,

finite difference approximations. Numerical solutions of partial

differential equations, finite differences and finite element.

Course Outline:

1. Initial value problems: one step methods

    - Euler, Taylor,  Improved Euler

    - Second order, Runge-Kutta

    - Stability, convergence

    - trunaction error, step control

    - Examples

2. Initial value problems: multi-step methods

    - Explicit methods

    - Implicit methods

    - Adams methods

    - Predictor-corrector, stability, convergence, stiffness

    - Examples

3. Boundary value problems

    - Existence and uniqueness

    - Initial value techniques (shooting, linear, nonlinear, parallel)

    - Finite difference methods (linear, second order, nonlinear)

    - Finite element (Galerkin, piecewise, Hermite, collocation)

    - Examples

