
Course Content:

Required Text:  An Introduction to Fourier and Complex

Analysis, R. Herman, 2016, CRC Press. 

Optional Materials:  Additional readings are posted at the

course web site. These include references to  several online lec-

ture notes and applets. The course site is 

people.uncw.edu/hermanr/mat367.

In this class we will cover a variety of topics in analysis and

their applications. These will include infinite series, power se-

ries, uniform convergence, Fourier series, orthogonal polynomi-

als, special functions, integral transforms, complex variables

and residue theory. We will tie these topics together through  

the analysis of analog and digital signals.

Course Goals:

After completing this course, students should be familiar with 

Convergence and summation of infinite series. 

Representation, or approximation, of functions by series

representations. 

Legendre, Bessel, gamma, and delta functions. 

Fourier (trigonometric, Legendre, Bessel, polynomial) series.

Complex numbers and functions. 

Analytic functions and integration in the complex plane. 

Integral transforms and their applications. 

Relationship between analog and digital signals.

Course Philosophy:

"Applied mathematics should read like a good mystery, with an

intriguing beginning, a clever but systematic middle, and a

satisfying resolution at the end. Often, however, the resolution

of one mystery opens up a whole new problem, and the process

starts all over. For the applied mathematical scientist, there is

the goal to explain or predict the behavior of some physical

situation. One begins by con-

structing a mathematical model

which captures the essential fea-

tures of the problem without

masking its content with over-

whelming detail. Then comes the

analysis of the model where

every possible tool is tried, and

some new tools developed, in or-

der to understand the behavior of

the models as thoroughly as pos-

sible. Finally, one must interpret

and compare these results with real world facts. Sometimes this

comparison is quite satisfactory, but most often one discovers

that important features of the problem are not adequately ac-

counted for, and the process begins again." 

-James P. Keener, Principles of Applied Mathematics.

In fact, there are many tools that have been discovered over the

last couple of centuries for solving problems in a variety of dis-

ciplines. Many of these have come from the study of partial dif-

ferential equations, but can also be developed outside of this

field. We will look at this course as the beginning of a long

process towards the understanding of some of the most funda-

mental tools in applied mathematics. We will begin to sense the

deep connections between several areas of mathematics, such as

real and complex analysis, linear algebra, differential equations,

and modern algebra.

The main theme running throughout the course is to look at rep-

resentations of functions as a sum over some basis functions,

which can be written as  

 or f(x) = Σ
n=1

∞

cnψn(x), f(x) = ∫
−∞

∞

c(k)ψ(x, k) dk.

We are then faced with three problems: 

1) What are good basis functions, ψ?
2) How do we find the expansion coefficients, c?

3) Do these "sums" converge to the functions they are sup-

posed to represent?

We will begin with the study of the representation of functions

as power series and trigonometric, or Fourier, series. It was the

introduction and study of the convergence of these infinite se-

ries that lead to deep results in analysis. We can then generalize

these to expansions over other functions, as the beginning of an

understanding that the   functions  can be viewed as a set ofψ
basis vectors (in some cases, these are called harmonics) in an

infinite dimensional space. 
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This is precisely the background needed to understand spectral

analysis. However, no matter how hard we try, in real applica-

tions continuous signals are measured and discretized and the

relationship between the continuous sums (integrals) and dis-

crete sums (series expansions) has to be understood in order to

make sense out of any spectral analysis. This theme of signal

analysis and reconstruction of functions (signals) from their

spectral content will permeate the course.

Finally, in order to fully appreciate Fourier transforms, we will

need to understand how various software packages implement

these transforms and to see what errors are typically present. So,

you will be exposed to some elementary programming in MAT-

LAB and Maple. 

Course Requirements:

Attendence:  YOU ARE EXPECTED TO ATTEND ALL

OF THE LECTURES! After three excused absences, there will

be a penalty of 2% for each absence from your total grade.

Homework:  Homework assignments will be collected on

a regular basis and you will be told when the work is due. As

doing homework is very important for learning the material in

this course, it will count as 30% of your grade.

Projects: Technology is one of the most important tools in

studying  applied mathematics. You will be exposed to more ad-

vanced techniques of using the software we have around cam-

pus. This will include Maple, MATLAB, web applets and other

applications. Besides using these tools in homework, you will

have some projects to do. This will count 10% of your grade.

Exams and Grades: There will be three exams and a final

for this course.  The exams will cover the basic material up to

the date of the exam. The tentative dates for the exams are be-

low. 

Exams Date

Exam I Feb 9
Exam II Mar 23
Exam III Apr 15
Final May 6, 8:00 AM

Your final grade will be based on the following:

Homework 30%

Project 10%

Exams 45%

Final 15%

90-100 A

80-89.5 B

70-79.5 C

60-69.5 D

Plus-minus grading may be used in special cases.

This syllabus is subject to change!

_____________________________________________________ 
Academic Honor Code: All members of UNCW’s community are 
expected to follow the academic Honor Code. Please read the UNCW 
Honor Code carefully (as covered in the UNCW Student Handbook). 
Academic dishonesty in any form will not be tolerated in this class. 
Please be especially familiar with UNC-W’s position on plagiarism as 
outlined in the UNCW Student Handbook. Plagiarism is a form of 
academic dishonesty in which you take someone else’s ideas and rep-

resent them as your own. 
_______________________________________________________ 
SStudent Disabilities: UNCW Disability Services supplies informa-

tion about disability law, documentation procedures and accommoda-

tions that can be found at www.uncw.edu/disability. To obtain 
accommodations the student should first contact Disability Services 
and present their documentation to the coordinator for review and 
verification. 
_____________________________________________________ 
Campus Respect Compact.  UNCW has recently instituted a Respect 
Compact to affirm our commitment to a civil community, character-

ized by mutual respect.  That Compact will soon be affixed to the wall 

of each classroom and can be accessed at: https://uncw.edu/about/
know-us/respect-compact.

Russ Herman
Cross-Out




