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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. 24K Course Title BE#L5 4 Stochastic Analysis

BRBL AR
2. $%%: % Mathematics
Originating Department

RS
3. MAT7029
Course Code
4. PRFEES) Credit Value 3
5. W ik 1&1% Major Elective Courses
Course Type
6. SR %2 Spring
Semester
BRES s . .
7. FHIEXLIE English & Chinese

Teaching Language
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' Instructor(s), Affiliation& | Jie Xiong, Chair Professor, Department of Mathematics
Contact Block 3 Room.527, Wisdom Valley

(For team teaching, please list
all instructors)
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9. TR £5 /547 To be announced

Tutor/TA(s), Contact
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10. Maximum Enrolment
(Optional)
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Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
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Credit Hours
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SBRE. HESIER MA215 Probability Theory, MA301 Theory of Functions of a Real
Pre-requisites or Other . . o s
Academic Requirements Variable; MA215 #E3%16, MA301 3248 %k
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Courses for which this course
is a pre-requisite
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Cross-listing Dept.
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This course, based on the preliminary knowledge of Probability Theory, will discuss the basic theory and
methods in Stochastic Analysis. It then introduces Stochastic Differential Equations Theory. The basic theory
and methods of Backward Stochastic Differential Equations will also be covered.

&% > R Learning Outcomes

L. FERFENL I B SRR 5 07

2. TR BENL S T R B L

3. T REEA 5] 1 BE LI 2 7 R B EIR S5 T

1. Master the basic theory and methods of Stochastic Analysis.
2. Understand the basic theory of. Stochastic Differential Equations.
3. Understand the basic theory and methods of Backward Stochastic Differential Equations.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Preliminaries (8 hours): Conditional Expectation; Discrete time Martingale; Doob’s Optional Sampling
Theorems; Supermartingales and Submartingales; Martingale Inequalities; Martingale Convergence
Theorems, Introduction to Continuous Time Martingales, etc.
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Brownian Motion(BM) (8 hours): Definition of BM; Distribution of BM; Filtration for BM; Martingale
Property for BM; Quadratic Variation; Markov Property of BM; First Passage Time Distributions;
Reflection Principle, etc.

1t6 10 (16 PRAF) « 1td #1435 X 1t6-Doeblin /A ;53 A 4r; BEAHL Fubini 2 ; Girsanov &2 ; A7 B
5 ROREFE, Feynman-Kac £%.

Ité Integrals (16 hours): Definition of 1t6’s Integral; 1t6-Doeblin Formula; Integration by parts; Stochastic
Fubini Theorem; The Girsanov Theorem; The Brownian Martingale Representation Theorem; The
Feynman-Kac Representation, etc.

BEAL Y 7 FE RS (8 PR
Stochastic Differential Equations (8 hours)

BRI EEAL > T FE (8 TRIN)
Backward Stochastic Differential Equations (8 hours)

b R H e 2% %K Textbook and Supplementary Readings

1.J. Xiong. An Introduction to Stochastic Filtering Theory. Oxford Graduate Texts in Mathematics,
18. Oxford University Press, 2008.

2. Jiongmin Yong and Xunyu Zhou, Stochastic Control: Hamiltonian Systems and HJB Equations
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Assessment

H & Attendance
WERI

Class
Performance
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Quiz

WIEBH Projects
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Assignments

BhER
Mid-Term Test

BIRER
Final Exam
BRME
Final
Presentation

score

20%

30%

50%




g FEE 2 ¥

20.

21.

/' SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

HE (TREFE
35 P PP 77
=0

Others (The
above may be
modified as
necessary)

it 7 = GRADING SYSTEM

M A. T=H% %4 Letter Grading
OB. =&ic4r#l GE/AE) Pass/Fail Grading

2 &t REVIEW AND APPROVAL
AERRE ST U T HAENERSHRGET

This Course has been approved by the following person or committee of authority

e m BRI 59 E RS
Curriculum Planning and Review Committee, Department of Mathematics




