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HAz4w it Course Description

Measure theoretical foundation of probability theory. Integration theory. Basic convergence theorems.

Properties and essential results. Limit theorems.
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Measure theory based probability theory with major limit theorems.
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Basic Learning Outcomes and Dept.” s
Education
Objectives
A BB R EE . M Y A 4540 4 - Hlave well-founded expertise in probability and .
statistics, and good analytical ability in solving real problems
B BNkt Bt B it 4 o Have the computer programming and statistical computing
skills.
C EREYHvERDNA > NP Ee BT o Be able to study other fields of .
science so as to conduct interdisciplinary research in the future.
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¥ ¥ i B # Teaching Schedule & Content

#F =t Week R % Subject/Topics # 3xRemarks

1 Measure spaces. Definitions of algebra and sigma algebra. Borel
sigma algebra. Definition of measure space.

9 Extension theorem. Uniqueness of extension. Lebesgue measure.
Monotone convergence properties of measures.

3 Random variables. Measurable functions. Basic properties. liminf
and limsup of measurable functions.

4 Distribution functions. Basic properties. Skorohod representation
of random variable with specified distribution function

5 Independence. The pi-system lemma. Borel-Cantelli lemmas.

6 .Tail sigma algebra. Kolmogorov zero-one law

7 Integration theory. Integrals of nonnegative measurable functions
Monotone convergence theorem. Fatou lemma.




8 Linearity. Integrable functions. Dominated convergence theorem.

9 #p ¢ ¥ 223 Midterm Exam

10 Definitioq of expectation. Convergence theorems. Markov inequality.
Jensen’ s inequality.

1 Mon(?ton@city of Lp norms. Schwarz inequality. L2 theory. Orthogonal
projection

12 Modes of convergence.

13 Modes of convergence.

14 Modes of convergence.

15 Law of large number.

16 Central limit theorem.

17 Central limit theorem.

18 #p % ¥ 2% Final Exa

% % K % Teaching Strategies

¥ P Lecture |:| & B 23#Group Discussion |:| 28.F ¥ Field Trip
|:| H i Miscellaneous:

# 5 £] #7 p T Teaching Self-Evaluation

#1374 4 (Innovative Teaching)

[ ] WA v (PBL) [ | mag e w5 v (TBL) [[] e sy (SBL)
Déﬂﬁff{i Flipped Classroom I:l Ee3xEr Moocs

A ¢ § = (Social Responsibility)

|:| # 4 F B Community Practice |:| # % £ 1% Industy-Academia Cooperation

3¢ & i¥(Transdisciplinary Projects)

|:| B 7% %% Transdisciplinary Teaching |:| Bk s %% Inter-collegiate Teaching

|:| #§F & 3 Courses Co-taught with Industry Practitioners

H# v other:
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General Performance
(Attendance Record)

#pe¢ ¥4 Midterm Exam 20% v

4+ 24 Final Exam 20% V4

% %4 Homework and/or

0,
Assignments 60% v 4
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Grading & Assessments Supplemental instructions
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Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)
1. Probability essentials. Jacob and Protter.
2. Probability with martingales. D. Williams.
3. Probability and measures: Billingsley.
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Teaching Aids & Teacher’ s Website(Including online teaching information.
Personal website can be listed here.)

H @4 L3P (Supplemental instructions)




