	课程大纲

COURSE SYLLABUS

	1.
	课程代码/名称

Course Code/Title
	MAT7022非线性泛函分析

Nonlinear Functional Analysis 

	2.
	课程性质

Compulsory/Elective
	选修 elective

	3.
	课程学分/学时
Course Credit/Hours
	3/48

	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 
	MAT7023偏微分方程（上）；（无需学过MA7024偏微分方程（下），但 至少 需与此课同时学。）
MAT7023 PDE I.  (MAT7024 PDE II should be taken prior or at the same time as this course.)


	7.
	教学目标Course Objectives

	
	介绍非线性偏微分方程领域中常用的几种泛函分析框架， 并展示如何把抽象理论应用到具体的偏微方程上。

The course is to introduce several standard functional analysis frameworks for nonlinear partial differential equations, and to show how to apply these abstract theories to concrete PDEs.


	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
	Inverse and implicit function theorems in Banach spaces.

	
	Section 2
	Crandall-Rabinowitz local bifurcation theorem; applications to nonlinear elliptic PDE.

	
	Section 3
	Fixed-point theorems; applications to nonlinear PDE.

	
	Section 4
	Brouwer degree and Brouwer fixed-point theorem, and applications such as Borsuk-Ulam theorem.

	
	Section 5
	Leray-Schauder degree.

	
	Section 6
	Rabinowitz global bifurcation theorem;  application to nonlinear  PDE.

	
	Section 7
	Krein-Rutman theory.

	
	Section 8 
	Variational method: the direct minimization method, with or without constraints; applications to  PDE such as ground states of Schrodinger equations.

	
	Section 9
	Variational method: critical point theory;  applications to PDE.

	10.
	课程考核Course Assessment

	
	作业 60%+期末考试(闭卷) 40%

Homework 60%+ Final Exam (close-book) 40%

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

	
	Methods in nonlinear analysis, by Kung-Ching Chang


