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Course Number:

Rationale for
Course level

Credit Hours:

Numerical Analysis

New Course

MATH 361 Date Of Initial Offering: Spring 2007

Semester year

Numerical Analysis is offered by most schools similar to our University. For
years we did not have faculty interested in teaching such course but now Dr. Jerry
Muir took on this important task. It is a course in applied mathematics and should
be taken by mathematics, biomathematics, engineering, and physics majors. Also
computer science students would benefit from the course.

3 Format: X lecture [11lab [ other:

Frequency: Oannual [ each semester X alternate years

Prerequisites:

Rationale for
pre-requisites
(if pre-
requisites

are listed)

Catalog
Description
(50 word
maximum)

Similar
Courses being
offered at the
University

Discuss
Extent of
overlap with
existing
courses

MATH 222 (Analysis III) and MATH 351 (Linear Algebra) . Good background
in Calculus and Linear Algebra is necessary to learn numerical (approximate)
methods for solving equations, systems of equations, approximate integration and
differentiation.

Introductory numerical methods. Toplcs 1nclude root ﬁndmg, matrlx
factorizations, numerical linear algebra, polynomial interpolation, numerical
integration, numerical solution of differential equations. Appropriate
computational tools will be used.

There is some content overlap with PHYS 350, Applied and Engineering
Mathematics. However, MATH 361 is focused on the mathematics of numerical
methods while PHYS 350 is more application oriented. In MATH 361 students
will study specific methods, learn to estimate the speed of convergence, the error
and compare it with other methods.





3[image: image3.jpg]Special

Resources None.
Required
(e.g. library,
equipment,
materials/
facilities)

Characteristics (check any/all that apply):

Major: [ Required X Elective
GE: O submitted to CCC [ will be submitted to CCC O Area Free only
date
O Humanities (CA) 0O S/B Sciences (S) O Cultural Diversity (D)
0O Humanities (CH) [T Natural Science (E) O Writing Intensive(W)

0O Humanities (CL) 0O Theology/Phil (P)
O Humanities (CF) O Quantitative Reasoning (Q)

Interdisciplinary: 0 YES XNO  Team Teaching: 0 YES XNO

Exclusively For Special Programs/Concentrations: [0 NO [OYES (Name)
Home College: X CAS O PCPS O KSOM O GRAD

Required Attachments:
&l Syllabus with student learning objectives, assessment/evaluation mechanisms, and outline of
topics
0O Description of, or example of, readings/papers/projects/examinations
See syllabus.
O Assessment/evaluation based course improvement mechanisms
The Course will be assessed and evaluated as a part of departmental program assessment
process.
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(Instructor information, office hours, etc.)
TEXT: Numerical Analysis and Scientific Computation by Jeffery J. Leader.

It is often the case that a mathematical problem arising in an application from science or engineering cannot
be solved in a closed form. Solving equations such as cos z — z = 0 or most polynomial equations of degree
at least 5 are the simplest examples of such problems. Other common instances concern large systems
of linear algebraic equations whose exact solutions would require significant time and computing power,
differential equations or systems of differential equations that cannot be solved in terms of elementary
functions, or integrals that cannot be evaluated using the Fundamental Theorem of Calculus. We may also
be concerned with maximization or minimization of a function or with fitting a “nice” curve to a set of
data.

In these situations, numerical methods are necessary to give accurate approximate solutions to these
problems. This requires understanding more than just a method or algorithm that will approximate the
problem’s solution — the method must be analyzed so that the error of the approximation and the resources
needed to compute it can be controlled. It is also useful to understand how computation with the algorithm
can be performed.

This course is an introduction to the analysis of numerical methods. We will consider the following
topics:

¢ Root-finding

o Round-off error

Matrix factorizations

Numerical linear algebra
e Polynomial interpolation
¢ Numerical integration

e Numerical solution of differential equations (if time)

This corresponds to Chapters 1-4, the first three sections of Chapter 5, and the beginning of Chapter 6 in
the text. Our study will rely on knowledge of derivatives, integrals, sequences, and series from Calculus
and matrix algebra and vector spaces from Linear Algebra. We will use Matlab as a computational tool.

CLass PoLicY AND GRADE CALCULATION. Final grades in this class will be determined by performance
on exams and problem sets. There will be two exams during the semester and a final exam.

Problem sets will be collected and graded for accuracy. It is expected that students prepare their
solutions in an organized manner. If Matlab is used to perform part of an exercise, then appropriate
printouts should be included with the assignment.

The course grade will be determined using the following breakdown (in percentages).

Problem Sets 30
Exam 1 20
Exam 2 20

Final Exam 30
100





