	课程大纲

COURSE SYLLABUS

	1.
	课程代码/名称

Course Code/Title
	MAT8007应用数学方法Methods of Applied Math

	2.
	课程性质

Compulsory/Elective
	核心课程Core Course

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

	4.
	授课语言

Teaching Language
	中文讲授，英文板书Chinese speaking, English writing

	5.
	授课教师Instructor(s) 
	Alexander Kurganov 教授、张振副教授
Alexander Kurganov, Professor; Zhen Zhang, Associate Professor

	6.
	先修要求

Pre-requisites 
	MA213数学分析精讲（或者MA101a,102a,203a数学分析I-III），MA201a常微分方程A，MA303偏微分方程
MA213 Real Analysis (or MA101a,102a,203a Mathematical Analysis I-III),  MA201a Ordinary Differential Equations, MA303 Partial Differential Equations


	7.
	教学目标Course Objectives

	
	掌握计算和应用数学模型建立和分析的基本方法
Master the basic methods of modelling and analysis in computational and applied mathematics


	8.
	教学方法Teaching Methods 

	
	专题性质授课，并辅以前沿课题应用
Teaching in topics, and application to cutting edge problems

	9.
	教学内容Course Contents

	
	Section 1
	Week 1: Introduction to asymptotic approximations

	
	Section 2
	Week 2: Matched asymptotic expansion

	
	Section 3
	Week 3: Interior layers, application of boundary layer theory to PDEs

	
	Section 4
	Week 4: Multiple scale expansion and its applications

	
	Section 5
	Week 5: The method of multiple scale expansion, the WKB method

	
	Section 6
	Week 6: The WKB method, inhomogeneous linear equations, turning points

	
	Section 7
	Week 7: Application of WKB to wave equations; The homogenization method

	
	Section 8 
	Week 8: The homogenization method for problems in multiple dimentions; applicaiton to porous medium flow

	
	Section 9
	Week 9: Asymptotic expansion of integrals, Laplace's method

	
	Section 10
	Week 10: Asymptotic expansion of integrals, method of stationary phase, method of steepest descents

	
	Section 11
	Week 11: Variational methods, the first variation

	
	Section 12
	Week 12: Isoperimetric problems, holonomic and nonholonomic constraints

	
	Section 13
	Week 13: Free boundary problems and its applications

	
	Section 14
	Week 14: Direct method, gamma-convergence

	10.
	课程考核Course Assessment

	
	平时作业（30%）+报告（20%）+闭卷考试（50%）
Assignment (30%) + Presentation (20%) + Closed-book Written Exam (50%)

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

	
	1.M. H. Holmes, Introduction to perturbation methods, Springer-Verlag, 1995.

2.C. M. Bender and S. A. Orszag, Advanced mathematical methods for scientists and engineers, Springer, 1999.

3.Bruce van Brunt, The Calculus of Variations, Springer-Verlag, 2004.

4.M. Giaquinta and S. Hildebrandt, Calculus of Variations, Vol. I and II, Springer, 1996.


