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A. Course Description 

This course aims to equip students with the necessary knowledge in Fourier analysis, probabilities, statistics, and complex analysis as applied to engineering problems. 

B. Course Objectives

By the end of this course students should be able to use Fourier Series and Fourier Transforms for frequency analysis, use various probability distributions to model probabilities, and do regression and correlation analyses.

C. Course Outline and Timeframe

Fourier Analysis (8 to 9 weeks)

Periodic Functions

Trigonometric Series

Fourier Series

[1st exam]


Half-range expansions


Complex Fourier Series


Approximation by Trigonometric Polynomials

[2nd exam]


Fourier Integrals


Fourier Cosine and Sine Transforms


Fourier Transforms

[3rd exam]

Probabilities (5 to 6 weeks)


Experiments, Outcomes, Events


Permutations and Combinations


Random Variables, Probability Distributions


Mean and Variance of a Distribution

[4th exam]


Binomial, Poisson, and Hypergeometric Distributions


Normal Distribution


Distributions of Several Random Variables

[5th exam]

Mathematical Statistics (3 to 4 weeks)


Random Sampling


Estimation of Parameters


Confidence Intervals


Regression Analysis


Correlation Analysis

[6th exam]

Tentative schedule of exams

1st exam: 
November 25, 2002

2nd exam: 
December 16, 2002

3rd exam: 
January 20, 2003

4th exam: 
February 10, 2003

5th exam: 
March 3, 2003

6th exam: 
Finals Week (March 24 to 29, 2002)

Each exam covers approximately the topics immediately preceding it in the outline. The 6th exam is not comprehensive.

D. Required Readings

Erwin Kreyszig, Advanced Engineering Mathematics, 8th ed (Chapters 10, 22, and 23), 1999.

E. Course Requirements

Six exams will be given along with various quizzes, seatwork, and homework.

F. Grading System

A first approximation to your class standing is

FA = 10% P + 90% Q

where 


P 
is your performance in preparatory exercises such as quizzes, homework, and seatwork, and

Q 
is the average of your exams.

The class standing is the first approximation plus bonus points (as explained in the Appendix):  

CS = FA + BP.

Each exam will have the same weight in the final grade.  No exam will be cancelled. There are no exemptions from the 6th/final exam.

For students not doing any optional work (as explained in the Appendix), the final grade will be determined from the class standing as follows:

	FG
	=
	F
if            CS < 50,

D
if 50 <= CS < 60,

C
if 60 <= CS < 69,

C+
if 69 <= CS < 77,

B
if 77 <= CS < 86,

B+
if 86 <= CS < 92,

A
if 92 <= CS.


Students may opt to pursue a "research track" by doing optional work as detailed in the Appendix.  In such cases, modified rules apply to computation of the final grade.

G. Class Policies

On attendance and tardiness:

Attendance may or may not be checked on a given class day. If attendance is checked, tardiness shall be considered a cut, and shall be defined as arriving in class after attendance has been checked.

On coursework

All handwritten work, including exams, quizzes, homework, and seatwork must be accomplished using blue or black ink.  Only the front of each sheet of paper should be used. No credit shall be given for anything written at the back nor for anything not written in ink.

Homework is due when called for in class. Late homework will not be accepted.

No make up quizzes, homework, or seatwork are allowed. 

Make up exams shall be taken with closed books and notes, regardless of the nature of the regular exam. Exemptions to this rule are possible only in extreme circumstances, and subject to the discretion of your instructor.

Homework may be accomplished individually or in groups of 2, 3, or 4.

H. Consultation Hours

Mondays and Fridays, 1230 to 1330 and 1530 to 1630 (or by appointment), F307/F311

I. Appendix

Early submission of homework

Homework submitted by 9 am of the day on which it is due shall be considered early and shall earn twice as much credit if done correctly.  Otherwise it gets a zero.  In cases where different versions of a given homework are submitted, only the latest submission will be graded, regardless of whether an earlier submission was correct.

Bonus Points

Bonus points are points added directly to the class standing.  

The first person to submit correctly executed homework also gets 1 bonus point in addition to getting twice as much credit provided the homework was submitted early. If homework was submitted by a group, the bonus point is divided among all group members. 

Other opportunities may be provided for earning bonus points.

Optional Work

For students who do optional work, the final grade, as computed from the class standing, may be raised any number of steps based on the instructor's subjective evaluation of the worth of the students' work.  However, a student whose class standing is less than 50 may get at most a D from doing optional work.

Optional work may be pursued individually or by groups of two.

Students who want to benefit from doing optional work must submit a written proposal describing the work to be done and must submit progress reports regularly.  They must submit a research paper documenting their work. They are also required to attend an ENGMA 103 discussion group that meets once a week.  One progress report is expected every week and is considered due when the discussion group meets on that week. 

The following are the minimum requirements for those who want to benefit from doing optional work:

· a written proposal describing the work to be done

· at least five satisfactory progress reports

· attendance in at least 5 discussion group sessions

· a complete first draft of the research paper by March 3, 2003.

· soft and hard copies of the final research paper by March 21, 2003.

· (where applicable) soft copies of the source code of all software developed and working copies of the executables. Due March 21, 2003.

· (where applicable) soft and hard copies of users' manuals for all software developed. Due March 21, 2003.

· specifications for two possible future projects, preferably related to the research project completed. Due March 21, 2003.

The approved proposal, complete first draft, and final research paper count as 1 progress report each.  The regular progress report details an individuals' accomplishments since the last progress report.  The regular progress reports must be submitted individually even if optional work is being pursued by a group. 

Provided the minimum requirements are met, the following rules will also apply in the computation of the class standing:

· the lowest exam will be cancelled if the student has 

submitted at least 8 satisfactory progress reports and 

attended at least 8 discussion group sessions

· the 2 lowest exams will be cancelled if the student has 

submitted at least 9 satisfactory progress reports and 

attended at least 9 discussion group sessions

· the 3 lowest exams will be cancelled if the student has 

submitted at least 10 satisfactory progress reports and 

attended at least 10 discussion group sessions 

· the 4 lowest exams will be cancelled if the student has 

submitted at least 11 satisfactory progress reports and 

attended at least 11 discussion group sessions 

· the 5 lowest exams will be cancelled if the student has 

submitted at least 12 satisfactory progress reports and 

attended at least 12 discussion group sessions 

Some ideas for optional work:

· Fourier series and transforms of triangular waves

Write a program that evaluates the Fourier series of an infinite sequence of triangular waves and the Fourier transform of a finite duration triangular wave.  The user may change the parameters of the triangle wave, and the expression for the Fourier series or Fourier transform also changes. Graph the truncated Fourier series. Add features as desired.  

Similar ideas may be pursued for rectangular waves, rectified sinusoids, sinc functions, exponential functions, exponentially decaying sinusoids

· Evaluation of generalized normal distributions

Research on numerical methods for integration. Come up with software to numerically compute values of the normal distribution up to 6 significant figures or more.  (Table A7 on page A89 only gives 4 significant figures.)

· Software for computations involving the Poisson density and Poisson distribution functions. Also for the Binomial and Hypergeometric distributions

· Characterize the random number generator provided by your C/C++ compiler. Is the resulting distribution uniform?  Design your own experiments for settling this question and/or research on how this problem is approached. Research on methods for implementing better random number generators.  Generate random numbers with different non-uniform distributions

· Research on the idea of Companding and its use in audio file formats

· Research on the use of transforms such as the discrete cosine in lossy data compression. Or research on alternatives such as wavelets and fractals.

· Simulation of circuits with statistically distributed component values

· Reseach on queuing theory and its use in simulating data traffic in telecommunication systems

· Moment generating functions

see Team Project 14, p. 1084

· Curve fitting programs

Write software to fit lines, exponentials, sinusoids to discrete data. See sec 23.9 for a way to fit lines to data. Research and implement algorithms for more generalized curves.
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