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OBJECTIVES: 

1. To understand the importance of numerical methods in engineering.

2. To understand different numerical algorithms (such as computer arithmetic, solving algebraic and differential equations etc.) and implement them on a computer.

3. How to deal with programmed numerical techniques using high-level languages such as MATLAB.
TOPICS: 

The tentative topics to be covered are outlined below. Most topics will be illustrated by examples from chemical engineering processes.

- Computer arithmetic and error analysis ( 4 lectures).

- Solution of a nonlinear algebraic equation using: fixed-point iteration, Newton’s method, modified Newton’s method, bisection and secant methods (6 lectures).

- Solution of simultaneous linear equations using: Gauss elimination method and pivoting,  Jacobi iteration method and Gauss-Seidel iteration method (6 lectures).

- First Exam

- Solution of system of nonlinear algebraic equations (4 lectures).

- Curve fitting using the method of least squares and interpolation using Spline 

      Functions (5 lectures).

- Interpolation and Extrapolation: Lagrange interpolating polynomials, Newton’s divided difference interpolation and Pade` approximations (5 lectures).

- Second Exam

- Numerical differentiation and integration: the trapezoidal rule, Simpson’s rule and Gaussian quadrature formulas (5 lectures).

- Solution of ordinary differential equations (IVP): Euler’s, Heun’s and Runge-Kutta methods (6 lectures).

- Solution of ordinary differential equations (BVP): finite difference methods (2 lectures).

- Numerical solution of system of ordinary differential equations (2 lecturs).

- Introduction to the numerical solution of partial differential equations

      (PDE) (optional).

Textbook:

Mathews, J. H. and Fink, K.D. (1999) Numerical Methods using MATLAB, 3rd Ed., Prentice Hall, Upper Saddle River, NJ 07458.
Selected References:

1- Gerald, C.F., and Wheatly, P.O., Applied numerical analysis, 5th ed., Addison-Wesley, 1994.

2- Kreysig, E., Advanced engineering mathematics, 7th ed., John Whiley, 1993.

3- Mathews, J.H., Numerical methods for Mathematics, Science and 

      Engineering, Prentice Hall, 1992.

4- Ross G., Computer programming examples for chemical engineers, Elsevier, 1987.

5- Finlayson, B. A., Nonlinear analysis in chemical engineering, McGraw-Hill, 1980

6- Carnahan B., Luther, H.A., James O.W., Applied numerical methods, John Wiley, 1969.

Grading:

First Open Book Exam:


20%

Second Open Book Exam


20%

Project and Homework


10%

Final Closed Book Exam


50%

Notice:

The homework should be organized and written using MS word with a front page including: the course name, student’s name, homework number and the due date. A copy of the homework sheet should be enclosed with the report. 

