
Syllabus MATH/CS 375, Introduction to Numerical Computing, Spring 2015 01/12/2015

Time and Place: TuTh 11:00-12:15, SMLC-B81.

Instructor: Mohammad Motamed

Contact: motamed@math.unm.edu

Office: SMLC-216

Office Hours: 1) M 08:30-10:00 2)Th 13:30-15:00 3)by appointment

WWW: http://www.math.unm.edu/∼ motamed/Teaching/S15/375/math375S15.html

Prerequisites: Math 163 and CS 151 or comparable programming skills. Linear Algebra (Math 314
or 321) or equivalent.

Text: Numerical Analysis, by Timothy Sauer, first or second edition (TS).

Description: This is an introductory numerical analysis course. We study various numerical methods
for solving linear and nonlinear equations, interpolating and approximating data, and integrating and
differentiating functions. We will implement all algorithms in Matlab, and begin the course with a
Matlab tutorial.

Outline: We will cover the following topics. Additional topics may be covered, at the instructor’s
discretion, depending on time and student interest.

0. Introduction. Motivation and significance of numerical computation in science and engineering.

1. Matlab Tutorial. Scalars, vectors, matrices, operations, built-in commands and functions,
graphics, programming in Matlab (if, while, for, scripts and functions), efficiency in Matlab.

2. Solving Nonlinear Scalar Equations. (TS, Ch. 1): Iterative methods, including Bisection method,
Fixed-point iteration, Newton’s method, and Secant method.

3. Finite Precision Effects. (TS, Ch. 0): Integer and floating point representation, machine epsilon,
rounding errors and their effects on our computations.

4. Solving Linear Systems. (TS, Ch. 2):

– Direct methods: Gaussian elimination, LU factorization, PLU factorization, operation
counts, error, residual, norms and conditioning.

– Iterative methods: Jacobi method, Gauss-Seidel method, sparse systems.

5. Interpolation. (TS, Ch. 3): Polynomial interpolation (Vandermonde, Lagrange, Newton),
approximating functions (interpolation error, Runge phenomena, Chebyshev pts), splines and
trigonometric interpolation.

6. Least Squares. (TS, Ch. 4): Overdetermined linear systems, least squares, normal equations
and QR factorization.

7. Numerical Differentiation and Integration. (TS, Ch. 5): Numerical differentiation, Trapezoid
rule (error, Richardson extrapolation and Simpson’s rule, corrected trapezoidal), Newton-Cotes
rules and Gaussian quadrature.

8. Initial Value Problem. (TS, Ch. 6): Forward Euler, convergence and stability, backward Euler
and Runge-Kutta methods.
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Grading: Your grade for this course is based on homework, quizzes, two midterm exams, and the
final, in the following proportion:

• Homework & quizzes 50%

• Two mid-term exams 30% (15% each)

• Final exam 20%

Homework & Quizzes: Each homework will consist of a number of theoretical problems and com-
puter assignments. You need to hand in a written report on the due date in class. Refer to lecture 1
for instructions on how a report should look like. You are strongly encouraged to work in pairs (a
group of two students) for the homework and hand in a single report, but it is expected that both of
you can explain the theory and computer codes. Groups of more than two students are not allowed.
Late homework is not accepted. Quizzes will be close to homework problems. You may also be asked
to write Matlab codes independently, from scratch. It is thus important that you get comfortable
doing so in the homework.

Exams: We will have two mid-term exams and one final exam (in class). The exam problems will
be very similar to the homework problems and practice problems, which will be provided a few weeks
before each exam. In almost all cases, a missed exam will simply be awarded zero points. In some
very special cases, I may be willing to make alternative arrangements. If at all possible let me know
well in advance that you might miss an exam and, if you have a valid reason, I’ll see what I can do.
Only in extreme circumstances will a student be allowed to make up an exam that was missed without
prior arrangements.

American Disabilities Act: In accordance with University Policy 2310 and the American Dis-
abilities Act (ADA), students who need academic accommodations and/or assistance in emergency
evacuations should contact me as soon as possible to ensure their needs are met in a timely manner.

Disclaimer: I reserve the right to make reasonable and necessary changes to the policies outlined in
this syllabus. An up-to-date copy of the syllabus can always be found on the course website (check
it regularly on the course website). It is your responsibility to know and understand the policies
discussed therein and to be up-to-date. If in doubt, ask questions.
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