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(*250-100 (# ) The purpose of this course is to introduce the fundamental theory of
F) 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 interference signals.
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.84 54K E 20 % 2320 | 1. Students may realize basic concept of 2 A
RS T E 2 AL - probability theory through definitions,

rules and axioms.
2.8 4 W IfRS A FEP ) b F 20 2. Students can distinct the type of 2 A
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EE R P m L P ? events and conditional probability.
3.8 4 BB ¥z 4 g #-4 | 3. Students can inter-connect the reality 3 AF
HEREHSMIARNTRIFRS - events and probability through the

random variables.
4. B2 5 I2fz 8 S Sofic ©& | 4. Students can understand the definition 4 ACF
BFRR2Z AT APIELEY 2 of different probability function and
R o distribution.
5, FA mif4rim R 2 A et | 5. Students know how to extend the idea 4 ACF
HIPF A PIBRALG o of conditional probability to the

distribution functions and probability

density functions.
6. & 4 frif 4o v #-H ST 9 B 6. Students know how to extend the 6 AF
AL X8 A problem of single random variable to

multiple.
7. B4 k* AA 5243 F % | 7. Students can apply the basic idea of 3 ABCF
3 AR RE o probability to practical engineering

problems.
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| Basics: Set theory, probability space and probability axioms.
2 Counting Techniques, Conditional probability and independent event.
Completeness and product spaces.
3 Random Variables (1): Discrete random variables, Cumulative
Distribution functions and probability functions
4 Random Variables (2): Summary measures, quantiles for continuous
random variables.
5 Discrete Random Variables (1): Binomial and multinomial distribution
functions, Stirling's formula and Poisson Binomial distribution function.
6 Discrete Random Variables (2): Infinite sequence of Bernoulli trials, and
sums of independent random variables.
! Expectation of Discrete Random Variables (1): Definition and properties
of expectation, and moments.
8 Expectation of Discrete Random Variables (2): Variances of a sum,
correlation coefficient, and Chebyshev’s inequality.
9 Continuous Random Variables (1): Random variables and their
distribution function.
10 Y TR
11 Continuous Random Variables (2): Density of continuous random
variables and change of variable formulas. Gaussian, exponential and
Gamma densities.
12 Jointly Distributed Random Variables (1): Properties of bivariate
distribution and distribution of sums.
13 Jointly Distributed Random Variables (2): Conditional densities, e.g.
Bayes’s rule, and properties of multivariate distributions.
14 Moment Generating Functions and Characteristics Functions (1):
Moment generating and characteristics functions.
15 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.
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Expectations and the Central Limit Theorem (1): The general definition
of expectations and moments of continuous random variables.

17 Expectations and the Central Limit Theorem (2): Conditional probability
and the central limit theorem.
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3k Harold J. Larson, Introduction to Probability, 3rd Ed., 2007, Addison Wesley.
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