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Discrete and continuous time Markov chains, including Poisson process, birth and death process as
special cases.

#A2 P &  Course Objectives

PR B SO R AR A B IRG F O SRR A S
A continuation of applied probability models. Selected topics on stochastic processes.
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A 2 HE ifr;ﬁ;ﬂ BB T 5 4 o Have well-founded expertise and be capable of logical ®
reasoning.
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B [Be able to study other fields of science so as to conduct interdisciplinary research .
in the future.
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Be capable of independent thinking and have the problem-solving skills.
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¥ 3% i& B % Teaching Schedule & Content

#F = Week R % Subject/Topics # 3xRemarks
1 Discrete time Markov chains. Definitions and basic properties.
2 Examples. Class structure.
3 Hitting times and absorption probabilities
4 Strong Markov property. Recurrence and transience, random walks.
5 Invariant distributions
6 Convergence to equilibrium.
7 Time reversal.
8 Ergodic theorem.




9 #p ¢ ¥ 22 Midterm Exam

10 Exponential races.

11 Poisson process.

12 Poisson process.

13 Birth process. Birth and death process.
14 Jump chain and holding times.

15 Forward and backward equations.

Class structure. Hitting times and absorption probabilities.

16 .
Recurrence and transience.

Invariant distributions. Convergence to equilibrium. Time reversal.

17 Ergodic theorem.

18 # % ¥ % Final Exam

%% % ¥ ¢ Teaching Strategies
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4 € 7 = (Social Responsibility)

I:l f ¥ 2 B Community Practice I:l A% £ 1% Industy-Academia Cooperation

5 & (¥(Transdisciplinary Projects)

|:| 7 %% Transdisciplinary Teaching |:| % % %% Inter-collegiate Teaching

|:| #§7 & ¢ Courses Co-taught with Industry Practitioners
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General Performance
(Attendance Record)

#¢ A4 Midterm Exam 20%
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Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)
Main references:
1. "Markov chains" by J.R.Norris, Cambridge University Press.
2. "Stochastic processes" by S.M.Ross, John Wiley & Sons
3. "Introduction to probability models" by S.M.Ross, Academic Press.
4. A first course in stochastic processes" by S.Karlin and H.M. Taylor, Academic Press.
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Teaching Aids & Teacher’ s Website(Including online teaching information.
Personal website can be listed here.)
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