	课程大纲

COURSE SYLLABUS

	1.
	课程代码/名称

Course Code/Title
	MAT7023、MAT7024/偏微分方程 (上、下)

Partial Differential Equations I & II

	2.
	课程性质

Compulsory/Elective
	选修 elective

	3.
	课程学分/学时
Course Credit/Hours
	3+3/96

	4.
	授课语言

Teaching Language
	根据学生的情况可以是英文、中文或者两者相结合。 

English, or Chinese, or both depending on the need of the students.

	5.
	授课教师Instructor(s) 
	王学锋，讲座教授;  苏琳琳，助理教授

Xuefeng Wang, Chaired Professor； Linlin Su, Assistant Professor

	6.
	先修要求

Pre-requisites 
	MA301实变函数, MA202复变函数，MA302泛函分析
MA 301 Theory of Functions of a Real Variable, MA202 Complex Analysis, 

MA302 Functional Analysis


	7.
	教学目标Course Objectives

	
	学生通过本课程的学习将掌握偏微分方程中的基本概念、基本理论以及基本方法。此课将为学生们以后阅读参考文献和开展相关的科研工作打好基础。
The students will learn fundamental concepts, theories, and methods in partial differential equation and be able to apply them to solve problems. Students will be well prepared to read more advanced literature and carry out related research in the future.


	8.
	教学方法Teaching Methods 

	
	将采用传统方式教授此课(版书，课堂讨论，作业，课外答疑，闭卷考试)。本课讲授者长期从事偏微方程的科研，知道什么是科研中最需要的基础知识。教师将高效地利用有限的课时讲授最重要的内容, 并在适当的时候以授课和作业的形式介绍科研前沿问题。
The course will be taught in the standard way (“chalk and board”, in-class discussion, homework, office hours, close-book exams). The instructors are experienced researchers in the field of partial differential equations, hence know what are the most needed in real research.  The instructors will be highly efficient in using the class hours to teach the most important material, and to expose the students to  research problems via lectures and homework.

	9.
	教学内容Course Contents

	
	Section 1
	Classical weak and strong maximum principles for 2nd order elliptic and parabolic equations, Hopf boundary point lemma, and their applications. 

	
	Section 2
	Sobolev spaces, weak derivatives, approximation, density theorem, Sobolev inequalities, Kondrachov compact imbedding. 

	
	Section 3
	L² theory for second order elliptic equations, existence via Lax-Milgram Theorem, Fredholm alternative, L² estimates, Harnack inequality, eigenvalue problem for symmetric and non-symmetric, second order elliptic operators.

	
	Section 4
	L² theory for second order parabolic and hyperbolic equations, existence via Galerkin method, uniqueness and regularity via energy method. 

	
	Section 5
	Semigroup theory applied to second order parabolic and hyperbolic equations. 

	
	Section 6
	A brief introduction to elliptic and parabolic regularity theories, the Lp and Schauder estimates. 

	
	Section 7
	Nonlinear elliptic equations, variational method—the direct minimization method, method of upper and lower solutions, fixed point method. 

	
	Section 8 
	Nonlinear parabolic equations, global existence, stability of steady states, traveling wave solutions. 

	
	Section 9
	Conservation laws, Rankine-Hugoniot jump condition, uniqueness issue, vanishing viscosity method, entropy condition, Riemann problem for Burger's equation, p-systems.

	10.
	课程考核Course Assessment

	
	作业 60%+ 期末考试40%

Homework 60%+ Final Exam 40%

	11.
	教材及其它参考资料Textbook and Supplementary Readings

	
	1. Partial Differential Equations, by Lawrence C. Evans, American Mathematical Society.

2. Elliptic and Parabolic Equations, by Wu Zhuoqun,Yin Jinxue and Wang Chunpeng, World Scientific Publishing Co.

3. Elliptic Partial Differential Equations of second Order, by David Gilbarg and Neil S.Trudinger, Springer. 

4. Linear and Quasilinear Equations of Parabolic Type, by Q. A. Ladyzenskaja, V. A. Solonnikov and N. N. Uralceva,  American Mathematical Society.

5. Partial Differential Equations, 2nd edition, by R. McOwen, Prentice-Hall


