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interference signals,

The purpose of this course is to introduce the fundamental theory of
probability. It can be used to model random signals in the related areas of
electrical engineering, and characterize their behavior as they traverse
through deterministic systems disturbed by background noise and
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n % (Subject/Topics)

101/02/13~

Basics: Set theory, probability space and probability

101/02/19 .
axioms,
101/02/20~ . . .. ..

2 101/02/96 Counting Techniques, Conditional probability and

independent event. Completeness and product spaces,
101/02/27~ . . .

31 01/03/04 Random Variables (1): Discrete random variables,
Cumulative Distribution functions and probability
functions

101/03/05~ ) . )
4 Random Variables (2): Summary measures, quantiles
101/03/11 . X
for continuous random variables,
101/03/12~| . . . .
5 Discrete Random Variables (1): Binomial and
101/03/18 . . TR : R
multinomial distribution functions, Stirling's formula
and Poisson Binomial distribution function,
101/03/19~| _. ) . ..
6 Discrete Random Variables (2): Infinite sequence of
101/03/25 L ;
Bernoulli trials, and sums of independent random
variables,
101/03/26~ . . .
7 Expectation of Discrete Random Variables (1):
101/04/01 e . X
Definition and properties of expectation, and
moments,
101/04/02~ . ) .
8 Expectation of Discrete Random Variables (2):
101/04/08 . X o
Variances pf a sum, correlation coefficient, and
Chebyshev s inequality.
101/04/09~ ) . . :
9 L0L/04/15 Continuous Random Variables (1): Random variables

and their distribution function.




101/04/16~ .
O 0104722 WP A A
| oo Continuous Random Variables (2): Density of
101/04/29 ; . .
continuous random variables and change of variable
formulas. Gaussian, exponential and Gamma densities,

12 121?2:?22 Jointly Distributed Random Variables (1): Properties
of bivariate distribution and distribution of sums,

13| OO Jointly Distributed Random Variables (2): Conditional

101/05/13 e ; ;
densities, e.g. Bayes's rule, and properties of
multivariate distributions,

101/05/14~ ) ) . .

14 101/05/20 Moment Generating Functions and Characteristics
Functions (1): Moment generating and characteristics
functions,

101/05/21~ ) . .

15 L01/05/27 Moment Generating Functions and Characteristics
Functions (2): Inversion formulas and the continuity
theorem, The Weak Law of Large Numbers, Central
Limit theorem, and Chernoff bound,

16 121?22?32 Expectations and the Central Limit Theorem (1):
The general definition of expectations and moments
of continuous random variables,

101/06/04~ . L.

17 101/06/10 Expectations and the Central Limit Theorem
(2):Conditional probability and the central limit
theorem,

101/06/11~ s

81 101/06/17 WAAHB
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1. Fundamentals of Probability, by Saeed Ghahramani (Second edition), 2000,

¥k h Prentic—Hall, Inc, Upper Saddle River, N, J. , USA

2. Handout by Instructor
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1. Introduction to Probability Theory, Paul G. Hoel, Sidney C. Port and
Charles J., Stine, Houghton Mifflin Company, Boston, Mass, U.S.A

2. Probability and Random Processes with Applications to Signal
Processing,3rd Edition, by Henry Stark and John W, Woods, Prentice—Hall Inc.,
2002

3. The Probability Tutoring Book, by Carol ASH, 1993, IEEE Press, New
Jersey, USA.

4, ¥R FHLZ, 1996, 1kF: KEE, RLH (ERER).
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