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520.447 Intro to Info Theory and Coding

This course will address some basic scientific questions about systems that store or
communicate information. Mathematical models will be developed for (1) the process of
error-free data compression leading to the notion of entropy, (2) data (e.g. image)
compression with slightly degraded reproduction leading to rate-distortion theory and
(3) error-free communication of information over noisy channels leading to the notion
of channel capacity. It will be shown how these quantitative measures of information
have fundamental connections with statistical physics (thermodynamics), computer
science (string complexity), economics (optimal portfolios), probability theory (large
deviations) and statistics (Fisher information, hypothesis testing). (3 credit
hours/Elective)

550.310 Probability and Statistics for the Physical and Information Sciences and
Engineering

Cover, Thomas, Elements of Information Theory, Wiley, 1991.

To understand information measures and their implications for the design and analysis
of communication and data storage systems, and to see their fundamental connections to
statistical inference and learning theory.

1. Entropy, relative entropy, and mutual information
2. Asymptotic Equipartition Property

3. Entropy rates of stochastic processes

4. Noiseless data comprehension

5. Optimal gambling

6. Channel capacity for discrete memoryless channels
7. Differential entropy

8. Gaussian channels

9. Rate distortion theory and quantization

10. Information theoretic methods in statistics

Three - one hour classes weekly
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Contribution of Course to Meeting the Professional Component (credit hours):

Engineering Science

Engineering Science and Design

3

Relationship of Course to Program Educational Outcomes (V those that apply):

Apply mathematics, probability and statistics, basic science, and computer science

Design and conduct experiments, analyze and interpret data

Identify, formulate and solve electrical engineering problems

Use technical skills and modern engineering tools to design to meet needs

Communicate effectively and work on multidisciplinary teams

Contemporary issues, ethical responsibilities, environmental, health, safety issues

Engage in life-long learning
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