TAMKANG UNIVERSITY
Department of Water Resources & Environmental Engineering
E0671: Engineering Applications of Computer (I) (Fall 2006)
Instructor: Assistant Professor Li-Chiu Chang 

(E-mail: changlc@mail.tku.edu.tw)
Course Description
The course is required for the WREE　junior students who have taken calculus course, introduction to computers and have some knowledge of linear algebra. This course provides an introduction to effective computational techniques for solving common numerical problems that are relevant to engineering applications. Topics addressed include computers & software, Error analysis, interpolation, roots of equations, linear algebraic systems, eigenvalues & eigenvectors, curve fitting and some optimization methods. The assignments make extensive use of MATLAB or C# to provide the programming experience in high-level programming languages. Because of the project nature of this course, students are encouraged to work together and discuss problems.
Textbook: Numerical Methods for Engineers by S. C. Chapra & R. P. Canale 5th Edition. McGraw-Hill. 2006.
Teaching Assistant: 呂珮雯 (lolita_pa＠hotmail.com) 
                    沈宏榆 (schumy73@yahoo.com.tw)
Homework: The course will include 4 - 5 homework. Homework will require programming in one of either Matlab or a programming language of your choice (C/C++/C# , Fortran 90 or Visual Basic) The homework will account for 30% of the grade. Late homework will receive only partial credit (100%-days*15%) and will not be accepted more than 4 days late. 
Grading: Homeworks (4-5) : 30%
         Exams ( Mid-Terms and Final) 55%

         Quizzes (about 4): 15% (four, thirty-minute, in-class quizzes will given.)
· There will be no make-up quizzes or exams.

· Cheating is strictly forbidden on exams.

· If you have a disability to reach the requirement of this course, please notify me.
Outline
· Introduction to Scientific Computing Basics
· What is Scientific Computing

· Learning to Use MATLAB
· Error Analysis
· Accuracy and Precision

· Round-Off Error

· Truncation Error
· Interpolation

· Piecewise-Linear Interpolation
· Polynomial Interpolation

· Lagrange Interpolation Polynomials

· Cubic Splines

· Least Squares

· Roots of Equations

· Roots of Polynomials

· Roots of Equations
· Numerical Linear Algebra
· Gaussian Elimination
· LU Decomposition and Matrix Inversion

· Ill-Conditioned Systems

· Gauss-Seidel Method
· Eigenvalues and Eigenvectors
· Optimization
· One-Dimensional Unconstrained Optimization

· Multidimensional Unconstrained Optimization

· Constrained Optimization
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