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COURSE SYLLABUS

TR AR/ ) MAT7093 [fitll 7347 Stochastic Analysis
Course Code/Title
B R e
Z
Compulsory/Elective HE4Z Elective
RSy 148
Course Credit/Hours
RRES g UE
Teaching Language

Chinese-English bilingual

ZENLF, BEI#Ed%  Liying Li, Associate Professor

BRI

Instructor(s)

ST E I ARHEFF 5
Open to undergraduates

or not Yes

MA215 #5518, MA208 i HFENLITFE, MA201a 5 MA201b & k%

FBER JiRE, MAALT MEER SR, MA302 iZ s
Pre-requisites
Probability Theory, Applied Stochastic Processes, Ordinary Differential

Equation, Measure Theory and Integration, Functional Analysis.

HE A

Course Objectives

FEMERRABENLE R IR SR b, SR B O RE 1 551, Nt — PRt S RE AL
SR et TR RHR AL BB Hr 26 .

The main objectives of this course are, based on the preliminary knowledge of probability theory and
stochastic processes, to master the basic theory and methods in stochastic analysis and to provide
necessary foundations and background in further learning on stochastic control, financial mathematics
and financial engineering.

BT
Teaching Methods

PPT 45 &R Fif 14
Teach with PPT and blackboards.

HENE
Course Contents

CUna ARV TG, 1 X 2 2 If the course is open to undergraduates, please indicate the
difference. )

Section 1 (3 hours) PAER: BENLERE, mlrsiE S st f,  Jo g5 4R R A )
Preliminary: stochastic processes, Gaussian spaces and Gaussian processes,
measure theory on infinite-dimensional spaces.

Section 2 (9 hours) FEE S, S, LSS AR, e,

SRR, fFEFEEL; Doob-Meyer 7 fif g #l; 4LV 7 mI R,

Brownian motion and continuous martingales: construction of
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Brownian motions, path properties; stopping times, continuous-time
martingales, Optional Sampling Theorem; the Doob-Meyer decomposition,
continuous, square-integrable martingales; Brownian Motion.

Section 3 (12 hours)

BENLAR 4 IR i Rt ik, BEF AN (FHEA
) ; BERIREH,;  Girsanov EF,

Stochastic integrals: Construction of the It6 integral; technique of
localization; the change-of-variable formula  (Ité’s Formula);
representations of continuous martingales in terms of Brownian motion;
The Girsanov theorem.

Section 4 (6 hours)

MHE ) 5wl T E: Feller 8, Aot fiBliEshs5 MR
i, fHEsh 5# 72, Feynman--Kac AR,

Brownian motion and partial differential equations: Feller semi-groups,
generators; Brownian motion and harmonic functions; Brownian motion
and the heat equation, Feynman--Kac Formula.

Section 5 (12 hours)

BEVLIR T R 9RfR, AFEME—VE: 59, BuR; &METTRE K
] Feynman--Kac =
Stochastic differential equations: strong solutions, existence and

uniqueness; weak solutions, the martingale problem; linear equations;
general Feynman--Kac Formula.

Section 6 (6 hours)

BERLAAT MR . JRERI, AR A S AR BEN L T
R, I8 N A AFAEME— 1
Selected topics on applications: local time, generalized It6’s Formula;

linear backward stochastic differential equations, existence and uniqueness
of adapted solutions.

REER

Course Assessment

20% IR +30%1EN +  50%HR R

20% class participation + 30% homework assignments + 50% final exam.

Textbook and Supplementary Readings
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Texts in Mathematics. Cham: Springer International Publishing, 2016.

2. 1. Karatzas and S.E. Shreve. Brownian Motion and Stochastic Calculus, 2™ ed., Springer-Verlag,

New York, 1998.

3. J. Yongand X. Y. Zhou. Stochastic Controls: Hamiltonian Systems and HIB Equations, Springer-

Verlag, New York, 1999.

4. D. Revuz and M. Yor. Continuous Martingales and Brownian Motion, 3 ed., Springer-Verlag, New

York, 1999.

5. N. Ikeda and S. Watanabe. Stochastic Differential Equations and Diffusion Processes, North-
Holland Publishing Company, New York, 1981.




