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EE 4247 Communication Theory 
Fall 2009 

 
Instructor:  Joseph E. Beaini 
Office:   NC 2622. 
Office Hours:  M+W: 5:00 pm – 5:20 pm or by appointment. 
Phone:  (303) 517-8158  
E-mail:  joseph.beaini@cudenver.edu or jbeaini@ieee.org 
 
Textbook:  
Modern Digital and Analog Communication Systems, 4th Edition (Hardcover), by B. P. Lathi and Zhi 
Ding.  Publisher: Oxford University Press, ISBN-10: 0195331451, ISBN-13: 978-0195331455   

Supplementary Texts:  
 J. G. Proakis and M. Salehi, Fundamentals of Communication Systems. Prentice Hall, 2005. 
 S. Haykin, Communication Systems, 4nd Ed. New York: Wiley, 2001. 
 L. W. Couch II, Digital and Analog Communication Systems, 7th Ed. Englewood Cli®s, NJ: 

Prentice-Hall, 2006. 
 Principles of Communication: Systems, Modulation and Noise, 5th Edition (Hardcover), by R. E. 

Ziemer and, W. H. Tranter, Wiley, 2001 
 
MATLAB References 
http://www.math.ufl.edu/help/matlab-tutorial/index.html#SEC1 
http://www.mathworks.com/access/helpdesk/help/helpdesk.html 
http://www.cyclismo.org/tutorial/matlab/ 
 
Course objective:  
The main objective of this course is to provide an introduction to the underlying theory and principles of 
operation of communication systems both analog and digital.  In addition, the course will emphasize the 
analytical and simulation tools required to simulate and analyze the operation and performance of these 
systems. Finally, this course will introduce to the student some of the most recent communication trends 
that the research community is working on in the areas of digital modulation techniques and their 
applications. 

This course is particularly useful for those students who would like to gain an analytical and 
quantitative understanding of the principles of operation of communication systems.  It is highly 
recommended to students who will chose careers in this hot area as well as those who would like to 
advanced degrees in this area. Students are expected to have a strong base in calculus, an 
understanding of probability theory, and a good understanding of linear systems. 
 
  Learning Objectives 

• Demonstrate an ability to communicate this knowledge in written form; 
• Demonstrate a basic knowledge of the full range of modulation techniques and standards used in 

analog and digital communication systems which can then be applied to the design of communication 
systems. 

Course Catalog Description: 
E E 4247-3. Communication Theory. Introduces the principles of analog and digital communication 
systems. Application of  transforms and signals.  The sampling theorem. Stochastic principles and noise. 
Linear systems and Fourier analysis. Design of transmitters and receivers: modulation and demodulation 
schemes. Error performance under the influence of noise.  Source coding, channel coding, channel 
capacity and performance measures. 

Prerequisites:  
EE3316, EE 3817, CSC 4535 or equivalent (Random Processes).  
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Homework/Projects/Exams:  
 

Topic Grade Weight: 
Student needs to pass three in semester written exams and one final exam. The 
first exam covers the topics discussed during the first tier of the course and will 
be given after the 6th lecture. The second exam covers the topics discussed 
during the second tier of the course and will be given after the 14th lecture.  The 
third exam covers the topics discussed during the second tier of the course and 
will be given after the 20th lecture.  The final exam will be given during the CUD 
official week for exams. 

20/20//30 
respectively for a 

total of 70% of final 
grade 

  
Homework will be given to test student's knowledge and understanding of the 
covered topics.  Projects will be assigned to facilitate the application and 
understanding of some topical concepts. 
Projects will be solved using MATLAB currently installed on all machines in the 
Raytheon Lab.  MATLAB can be used to solve homework as well, especially 
when the object of the homework problem requires analysis of signals. 

HW - 15% 
 
 

Projects – 15% 

  
Homework, projects, and written exams must be individually done by each student without 

collaboration with others. 
 
ATTENDANCE REQUIREMENTS: 
Attendance at all assigned class times is expected. While attendance at prescribed classes is not a 
component of assessment in any subject, past experiences has showed there is a high correlation 
between non-attendance and failure in the subject. You are responsible for all information (both technical 
and administrative) presented during class times. You should establish informal study groups and one 
function of these is to give you access to information, if for any reason, you miss a class session. 
Students auditing this subject must attend all scheduled sessions. 
 
Topic(s) Chapter(s) Estimated Date Assignment 
Review of Transforms and Linear System  1, 2 8/17, 8/19, 8/24 1 Set 
Signal Analysis - vectors 3 8/26, 8/31, 9/2 2 Sets 
Overview of Probability 8 9/9, 9/14 1 Set 
Matlab Project 1 due  9/16  
Amplitude Modulations and Demodulations 4 9/16, 9/21, 9/23 2 Sets 
Angle Modulation and Demodulation. 5 9/28, 9/28, 9/30, 10/5,  2 Sets 
Project 2 Due, Review  10/7  
Test 1  10/12  
Sampling and Analog to Digital Conversion 6, 7 10/14, 10/19, 10/21 2 Sets 
Principles of Digital Data Transmission 7 10/26, 10/28 1 Set 
Random Processes and Spectral Analysis 9, 10 11/2, 11/4, 11/9, 11/11 2 Sets 
Test 2  11/16  
Performance Analysis of Modulated 
Communication Systems Under Noise 10, 11 11/18, 11/30 1 Set 

Fall Break    
Performance Analysis of Digital 
Communication Systems 11 12/2, 12/4 1 Set 

Project 3 Due, Review    
Final Exam  12/12  
 
This schedule is not etched in stone as it can vary with time depending on student rate of comprehension 
of material.
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