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HAz4w it Course Description

Continuation of Advanced Probability. Cover discrete time martingales and then essential features of
Brownian motion.

#A2 P &  Course Objectives

This course is an introduction to stochastic inequalities and comparison methods for establishing the
inequality. My goal is to develop students’ intuition, which, hopefully, will enable students to
think inequality probabilistically.
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A EH R RS M g 4474 4 - Have well-founded expertise in probability and .
statistics, and good analytical ability in solving real problems.
B BNt it 8t 4 o Have the computer programming and statistical computing O
skills.
C EHEYH RN A > P E e BT o Be able to study other fields of O
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 Definition of martingales and examples Martingale convergence
theorem.
2 L"2 bounded martingales
3 Doob’ s decomposition.
4 Uniformly integrable martingales. Doob’s L'p inequality.
5 Radon-Nikodym theorem, a martingale proof.
6 Kolmogorov’ s consistency theorem.
7 Definition and construction of Brownian motion.
8 An existential proof; Holder’ s continuity




Non-differentiability of Brownian’ s sample paths.
Total and quadratic variation of BM paths.

10 Markov Property, Blumenthal’s 0-1 law.
Stopping times.

11 Strong Markov property, reflection principle.
12 Markov processes derived from BM.

13 Martingales associated with BM.

14 Law of the iterated logarithm for BM.

15 Skorohod’ s embedding.

16 Donsker’ s invariance principle.

17 Arcsin law for BM.

18 # % ¥ % Final Exam

%% % ¥ ¢ Teaching Strategies

HE H P Lecture |:| % B34+ #Group Discussion |:| 289 Y Field Trip

H # Miscellaneous:
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|:| 7 %% Transdisciplinary Teaching |:| % % %% Inter-collegiate Teaching

|:| #§7 & ¢ Courses Co-taught with Industry Practitioners
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Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)
Main references:
1. Probability with martingales, David Williams.
2. Brownian motion, Peter Morters, Yuval Peres
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Teaching Aids & Teacher’ s Website(Including online teaching information.
Personal website can be listed here.)
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