EE 605
Probability and Stochastic Processes |
Fall 2008

Textbook:  Sheldon Ross, A First Course in Probability, Seventh Edition, Prentice
Hall, 2006.

1. Combinatorial Analysis
Basic Principles, Permutations, Combinations, Binomial and Multinomial Coefficients
2: Axioms of Probability

Sample Spaces, Events, DeMorgan's Laws, Axioms and Basic Propositions, Examples,
Principle of Inclusion and Exclusion.

3 Conditional Probability and Independence

Definition and Properties, Theorem on Total Probability, Bayes” "Theorem,
Independence, Applications

4-5 Discrete Random Variables

Cumulative Distribution Function (CDF), Properties of CDF'S, probability mass
function (pmf), Expected Value, Expected Value of a function of a random variable,
moments, Variance, Bernoulli Random Variable, Binomial Random Variable, Poisson
Random Variable, Geometric Random Variable, Negative Binomial and
Hypergeometric Random Variables, Moment Generating Functions, Probability
Generating Functions

6,7,9 Continuous Random Variables

Cumulative Distribution Function (CDF), Properties of CDF'S, probability density
function (pdf), Expected Value, Variance Uniform Random Variable, Normal Random
Variable, Exponential Random Variable, Memoryless property, Gamma/Erlangian
Random Variables, Cauchy Distribution, CDF and pdf of Y = g(X), Moment
Generating Function, Normal approximation to the Binomial Distribution and the
DeMoivre-Laplace Limit Theorem

8. Midterm
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10  Jointly Distributed Random Variables
Joint and Marginal pdf's and pmf's, independent random variables, sums of independent
random variables, conditional distributions

11  Properties of Expectation
Expectation of Sums, Sample mean, Covariance, Variance of sums,
correlations, conditional expectations, computing expectations by
conditioning, Expectation of a random sum of random variables.

12-13 Introduction to Discrete Time Markov Chains
Transition Probabilities, State Transition Diagram, Chapman-
Kolmogorov Equations, Ergodic Markov Chains, Limiting State
Probabilities

14  Limit Theorems
Markov and Chebyshev Inequalities, Chernoff Bounds, Weak Law of
Large Numbers, Central Limit Theorem, Strong Law of Large Numbers

“Cheating during in-class tests or take-home examinations or homework is, of course, illegal and immoral. A
Graduate Academic Evaluation Board exists to investigate academic improprieties, conduct hearings, and
determine any necessary actions. The term ‘academic impropriety’ is meant to include, but is not limited to,
cheating on homework, during in-class or take home examinations and plagiarism.”

Consequences of academic impropriety are severe, ranging from receiving an “F” in a course, to a warning from
the Dean of the Graduate School, which becomes a part of the permanent student record, to expulsion.

Reference: The Graduate School Catalog, Academic Year 2002-2003: Stevens
Institute of Technology, pp. 27-28.
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