This couse is aimed to let the graduate students in this institute own required knowledge in applied mathematics. Chapter one covers the Cartesian Tensors, which are extensive used in the courses of Elasticity, Plasticity, Fluid mechanics,

Piezoelasticity, etc. Chapter two includes three parts. First part introduces the existence and uniqueness theory for the 1st order ODE and 1st order system ODE. Second part covers the solution of 1st order linear system ODE, in which exponent of matrices and Jordan canonical matricies are addressed. General eigenvectors for the eigenvalues problem of the real matrics with repeated real eigenvalues is introduced. This part is useful for the course of Dynamics. Third part of this chapter is designed to the solution of linear 2nd order ODE with unknown source functions. We intoduces the concept of Dirac delta function, generlized functions, adjoint operators, Fredholm alternatice theorm, Green’s functions and modified Green’s functions and the integral representation of the solution of 2nd order ODE. In addition, Sturm-Liouville Theory and eigenexpansion for solving the self-adjoint 2nd ODE is addressed. Finally, Chapter 3 also includes three parts. The 1st part intoduces the classification of linear 2nd order PDE. The 2nd introduces the Green’s function and the integral rrepresentation of solution of 2nd order linear PDEs. Free space Green’s functions are solved first for infinite domain and then method of images are introduced for solving some simple finite domain PDE problems. The 3rd part introduces the eigenvalue problem of self-adjoint boundary value problems of 2nd order PDE, and the full/partial eigen expansion for solving the linear 2nd order BVP or IBVP. Also included in this part are the Maximum-Minimum principle and Unique theorems for Laplace/Poisson equation and Heat equation.

Syllabus: 

I. Cartesian Tensors 
1. Orthonormal Base Vectors 
2. Transformation rule of Vectors 
3. Dyads, Dyadics, and Tensors 
4. Transformation rule of Tensors 
5. Quotient Tests 
6. Isotropic Tensors 

II. Ordinary Differential Equations 
1. Initial-Value Problem 
2. Existence and Uniqueness Theory 
3. System of 1st order ODE’s (const. coefficients) 
4. Second-Order ODE 
5. Adjoint Operators 
6. Green`s Functions and Modified Green`s Function 
7. Sturm-Liouville Theory 

III. Partial Differential Equation 
1. Introduction 
2. Classifications 
3. Green`s Function & Integral Representation 
4. Other Methods of Solution 
5. Maximum-Minimum Principle 

1、 Prerequisite: 
Calculus; Engineering Math (I & II), or Advanced Calculus  
2、 成績評量方式：

	No.
	項目
	百分比
	說明

	1. 
	第一次期中考 
	20% 
	 

	2. 
	第二次期中考 
	30% 
	 

	3. 
	期末考 
	30% 
	 

	4. 
	作業 
	20% 
	 


