	课程大纲

COURSE SYLLABUS

	1.
	课程代码/名称

Course Code/Title
	MAT7037有限元方法：理论与实践
The Finite Element Method---- Theory and Practice

	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
	英文为主，中文辅助

	5.
	授课教师Instructor(s) 
	汤涛教授；李景治副教授
Tao Tang, Professor; Jingzhi Li, Associate Professor

	6.
	先修要求

Pre-requisites 
	MA302泛函分析，MA325偏微分方程的数值解
MA302 Functional Analysis, MA325 Numerical Solutions to Partial Differential Equations


	7.
	教学目标Course Objectives

	
	通过学习能够掌握有限元方程的推导以及部分编程必要的计算,求解有限元方程，能够熟练编写有限元代码。


	8.
	教学方法Teaching Methods 

	
	E板书讲授，理论与实践结合

	9.
	教学内容Course Contents

	
	Section 1
	Preface（2H）; 

	
	Section 2
	Part I. The Basic Framework for Stationary Problems（20H）:
1. Some model PDEs; 
2. The weak form of a BVP; 
3. The Galerkin method; 
4. Piecewise polynomials and the finite element method;
5. Convergence of the finite element method; 

	
	Section 3
	Part II. Data Structures and Implementation（16H）:
  6. The mesh data structure; 
7. Programming the finite element method: Linear Lagrange triangles; 
8. Lagrange triangles of arbitrary degree; 
9. The finite element method for general BVPs; 

	
	Section 4
	Part III. Solving the Finite Element Equations（16H）:
  10. Direct solution of sparse linear systems; 
11. Iterative methods: Conjugate gradients; 
12. The classical stationary iterations; 
13. The multigrid method;

	
	Section 5
	Part IV. Adaptive Methods（10H）: 
14. Adaptive mesh generation;
  15. Error estimators and indicators; Bibliography; Index.

	10.
	课程考核Course Assessment

	
	1. Assignments:        10%

2. Projects:            50%

3. Mid-term test:       20%

4. Final Exam (2h):      20%

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

	
	Understanding and Implementing the Finite Element Method

Mark S. Gockenbach


