Numerical Analysis 1 Syllabus
Math 60-690-01 Fall 2006
Classroom Hours:                                                        Classroom Location:

MWF 8:30-9:20am                                                         DBRT 319

Instructor:                                                                    Email / Phone

Zhiliang Xu                                                                    zxu2@nd.edu / (574) 631-3423
Class Web Page: www.nd.edu/~zxu2
Office Location and Hours: 226 Hayes-Healy, W 1-3pm and by appointment. (You are always welcomed to visit any time).
Textbook:  David Kincaid and Ward Cheney, Numerical Analysis: Mathematics of Scientific Computing, Third Edition
Course Aims and Objectives:
This course is the first of a two semester sequence of courses. It is an introductory graduate level course designed to introduce mathematics, engineering, and science students the fundamental concepts in numerical analysis and scientific computing. The emphasis is also on giving the students hands-on experiences in solving scientific problems. This is a three credit course.
Main Topics

1. Preliminaries of Computing
a) Basic concepts, orders of convergence, Truncation error, floating point arithmetic, Ill-conditioning, stability, etc..
2. Numerical solution of Nonlinear Equations
a) Bisection method, Newton’s method, secant method.
b) Functional iteration, computing roots of polynomials, homotopy methods.
3. Applied Linear Algebra

a) Direct methods for solving linear systems, numerical factorizations.
b) Eigenvalue problems.
4. Interpolation and Approximation

a) Polynomial interpolation, Hermite interpolation, least squares and FFT. 

5. Numerical integration and differentiation
a) Trapezoidal rule, etc., Romberg integration, Gaussian quadrature and Euler-Maclaurin formula.
6. Numerical Solution of Ordinary Differential Equations 
a) Initial value problems, existence and uniqueness of solutions; difference methods - consistency, stability and convergence.
b) One-step methods: Euler's Method, Runge-Kutta methods, etc..
c) Multistep methods: Adams-Bashforth, Adams-Moulton, predictor-corrector methods.

d) Boundary-value problems and stiff equations.
Prerequisites: FORTRAN or C or C++ programming languages. However, students may also use software programs including Matlab, Mathematica.

Homework and Projects:
Homework will be assigned regularly on Friday and be collected on the following Friday.  Computer project will be assigned on Friday on a bi-weekly basis and be collected on the following second Friday. Homework and project that are more than two days late will be accepted subject to reduced credit at the rate of 10% per class day.
Tests and Final Exam:

Two tests are currently scheduled. First test: Monday, September 25 (in class).   Second test: Friday, November 3 (take home). The final is scheduled on 8:00-10:00 am, Tuesday, Dec. 12. The final will be comprehensive and emphasize on the material covered after the second test. Each test and the final exam will be worth 100 points. Each student is allowed to bring along a calculator. Other materials including computers, books, classnotes, etc., are not allowed. Made up tests cannot be arranged except in case of emergency or absence due to official university business.
Honor Code:  The Honor Code is in effect for all exams and assignments. Collaborative discussion is encouraged when completing homework and project assignments.  Copying is not acceptable. 
Course Grade:
Course grade will be determined via the following distribution:
Homework 20%; Projects 20%; Tests (2) 30%; Final 30%.
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