ECE 313

Instructors:

TA’s:

Office Hours:

URL:

Prerequisites:

Homework:

Exams:

Grading:

Required Text:

Probability With Engineering Applications Fall, 2003

Sean Meyn Z.-P. Liang

162 CSL 4257 Beckman

meyn@Quiuc.edu z-liang@uiuc.edu

Sung-Hoon Kim Anirban Roy

sungkim6@uiuc.edu aroy@uiuc.edu

Instructors: Tuesday: 3:30-5:30pm ( Green Street Coffee House)
TAs: Wednesday: 2:00-4:00pm (330N EL)

Thursday: 1:00-3:00pm (330N EL)

http://www.ece.uiuc. edu/ece313/fall03
Check this webpage for up-to-date course information, schedule, and announcements.

http://www.uiuc.edu/ccso/gradebook
Check this webpage for your class standing.

ECE210 (Analog Signal Processing), or equivalent course on signals and systems

Weekly assignments, due on Fridays in class
Solutions will be posted on the web
No late homeworks will be accepted

A final exam and two hourly exams will be given.
Exam 1: Thursday, October 9, 7:00-8:30pm
Exam 2: Thursday, November 20, 7:00-8:30pm
Final Exam will be scheduled

Homework 15%
Two Hourly Exams 40%
Final Exam 45%

S. Ross, A First Course in Probability (5th or 6th edition), Prentice-Hall.

Optional Reading:
D. V. Sarwate, Probability with Engineering Applications,
Lecture Notes for ECE 313, Fall 1997 (Available from course webpage)
D. V. Sarwate, Probability with Engineering Applications,
Powerpoint slides for ECE 313, Fall 2000 (Available from course webpage)

Books on reserve in Grainger Engineering Library:
C. Ash, A Probability Tutoring Book, IEEE Press, 1992.
A. W. Drake, Fundamentals of Applied Probability, McGraw-Hill 1967.
H. P. Hsu, Probability, Random Variables & Random Processes, McGraw-Hill 1997.
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Ross, Introduction to Probability and Statistics for Engineers and Scientists, Wiley 1987.
E. Walpole & R. H. Myers, Probability and Stat. for Eng. and Scientists, Prentice-Hall 1999.
D. Yates and D. J. Goodman, Probability and Stochastic Processes, Wiley, 1999.



Course Goals and Instructional Objectives

ECE 313 is a junior-level required course in both the EE and CompE curricula. The course in-
troduces students to the theory of probability and its applications to engineering problems in the
reliability of circuits and systems, and to statistical methods for hypothesis testing, decision-making
under uncertainty, and parameter estimation. The goal is to provide the student with an adequate
knowledge of probability and probabilistic reasoning in engineering analyses, and of statistical meth-
ods to enable the student to apply these techniques in advanced senior-level elective courses. The
course serves as a prerequisite or co-requisite for advanced undergraduate-level technical electives in
the areas of signal processing, computer networks, and communications such as

ECE 318 - Image and Video Processing

ECE 338 - Computer Communication Networks
ECE 359 - Communications I

ECE 361 - Communications 11

ECE 363 - Digital Communications Laboratory

as well as numerous graduate courses.

Instructional Objectives:
At the end of this course, the student will be able to apply the knowledge of probability and statistics
gained in this course to several different types of problems in engineering.

1. Given a network of hosts that communicate with each other over links that are prone to failure,
the student will be able to compute the probability that there exists a viable communication
path between any two nodes in the network. The student will also be able to model failure
modes for systems composed of several subsystems as a network problem, and to solve such
problems. The student will be able to use Bayes’ formula to identify the critical links and
bottlenecks which are more likely to cause system failure.

2. The student will be able to formulate engineering decision-making problems as hypothesis
testing schemes that compare likelihood ratios to thresholds. The student will be able to
calculate the thresholds required to meet design specifications such as maximum false-alarm
probabilities or detection probabilities in radar decision problems. The student will be able to
design tests using Bayesian methods for the purpose of minimizing the average probability of
error, or more generally, the average costs.

3. The student will be able to specify maximum-likelihood estimates for system parameters. The
student will be able to estimate confidence intervals for parameters for any specified confidence
level.

4. The student will be able to compute probability distributions for the parameters of various
systems, to estimate average values and variances of these parameters, and to estimate the
probabilities that various design specifications are met.

These objectives mainly address Program Outcomes (a), (1), (m), and (n), and to a lesser extent, (b),
(c), and (e) as defined in the Program Educational Objectives and Program Outcomes formulated
by the Department of Electrical and Computer Engineering.



