EE 443 Computational Methods in Electrical Engineering

Fall 2003

Instructor: Sencer Koç

Office: D124-1

Textbook: 


Applied Numerical Analysis Using MATLAB®

Laurene V. Fausett, Prentice-Hall, NJ, 1999

Reference Books:

· Introduction to Numerical Analysis


Alastair Wood, Addison Wesley, 1999

· Numerical Methods Using MATLAB,


J. H. Mathews, K. D. Fink, 3rd Ed., Prentice Hall, 1999

· Probability and Statistics for Engineers and Scientists

R. E. Walpole, R. H. Myers, S. L. Myers, 6th Ed., Prentice Hall, 1998

· Statistics for Engineering and the Sciences


W. Mendenhall, T. Sincich, 4th Ed., Prentice Hall, 1995

Tentative Grading Policy:

% 30 Homework, % 20 Midterm 1, % 20 Midterm 2, % 30 Final

Course Outline

1) Finite precision arithmetic and numerical errors

2) Solution of nonlinear algebraic equations

2.1 Bisection, False Position, Secant, and Newton methods

2.2 Roots of polynomials

3) Solution of linear system of equations

3.1 Direct methods: Gauss elimination, LU factorization

3.2 Iterative methods: Jacobi iteration, Gauss-Seidel iteration

4) Solution of nonlinear system of equations

4.1 Fixed point iteration

4.2 Newton’s method

5) Numerical approximation and interpolation

5.1 Least squares approximation

5.2 Polynomial approximation and interpolation

5.3 Splines

5.4 Band limitted approximation

6) Numerical differentiation

6.1 Forward, backward, central differencing

6.2 Higher order derivatives

7) Numerical integration

7.1 Trapezoidal rule

7.2 Simpson’s rule

7.3 Gaussian quadrature

8) Statistical methods

8.1 Random sampling, sample estimation

8.2 Hypotheses testing

8.3 Statistical quality control

8.4 Monte Carlo methods

