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Course Code/Title
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Jingrui Sun, Assistant Professor
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Open to undergraduates
or not Yes
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Probability Theory, Applied Stochastic Processes, Ordinary Differential
Equation, Measure Theory and Integration, Functional Analysis.

Pre-requisites

HE A

Course Objectives
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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.

HETE
Teaching Methods

PPT &5 &R TR
Teach with PPT and blackboards.

BENE
Course Contents

CanT ) ARV TR, EEHX 20 N% .  If the course is open to undergraduates, please indicate the
difference. )

ion 1 (10 h — o R ; R .
Section 1 (10 hours) B EMEE). (En; ESF RS Doob-Meyer 7)€ #E; ELLT

I AT ARE: ATEHiEE).
Martingales and Brownian Motion : Stopping Times; Continuous Time
Martingales; The Doob-Meyer Decomposition; Continuous, Square-




11.

12.

Integrable Martingales; Brownian Motion.

Section 2 (16 hours)

FEBERS: RS, TEERAX; BFRRER;  Girsanov
%Iﬁo
Ito Integrals: Construction of the Stochastic Integral; The Change-of-

Variable Formula; Representations of Continuous Martingales in Terms of
Brownian Motion; The Girsanov Theorem.

Section 3 (14 hours)

BEMLIR 7 T RE: s S5 fE; TR EME— R &R,
Feynman-Kac A\,
Stochastic Differential Equations: Strong Solutions; Weak Solutions;

Existence and Uniqueness of Strong Solutions; Linear Equations;
Feynman-Kac Formula.

Section 4 (8 hours)

Bl BENLM T T8 &SR E S & N AR A AEME— 1 2Ty
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Backward Stochastic Differential Equations: Definition of an Adapted

Solution; Existence and Uniqueness of Adapted Solutions; Linear
Equations.

REER

Course Assessment

10%% %) + 30%H IR + 60%HH A M

10% Attendance + 30% midterm exam + 60% final exam
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Textbook and Supplementary Readings

1.

I. Karatzas and S.E. Shreve. Brownian Motion and Stochastic Calculus, 2" ed., Springer-Verlag, New

York, 1998.

J. Yong and X. Y. Zhou. Stochastic Controls: Hamiltonian Systems and HJB Equations, Springer-

Verlag, New York, 1999.

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

York, 1999.

N. Ikeda and S. Watanabe. Stochastic Differential Equations and Diffusion Processes, North-Holland

Publishing Company, New York, 1981.




