M-541: Introduction to Numerical Analysis and Computing.

Course Description:

Root finding for nonlinear equations, numerical solution of systems of

linear equations (direct and iterative methods), interpolation and

approximations, least squares, curve fitting, introduction to numerical

differentiation, numerical integration.

Course Outline:

1. Introduction, Error Control.

    - Approximations

    - Significant figures

    - Roundoff errors, random errors

    - Recursive computations, correct order of summation

2. Linear systems

    - Direct methods (Gaussian elimination, Tridiagonal systems)

    - Iterative methods (Simple iteration, Conjugate gradient,

      Steepest descent, relaxation, preconfitioning)

3. Approximations and interpolation

    - Root finding (secant, Newton, error and convergence)

    - Approximations (least squares, error and convergence)

    - Interpolation (linear, Divided differences, Second degree,

      Chebyshev, Newton, Hermite)

4. Numerical Differentiation and Integration

    - Introduction to Numerical differentiation

    - Numerical Integration (Simpson's rule, Newton-Cotes, Gauss formulae,

      Quadrature, Extrapolation, Error estimates )

