数值仿真与实践
Numerical Simulation and Practice
教学目的

学生通过学习该课程，可初步掌握有限元和其它数值仿真方法的基本原理和简单问题的计算机编程技术。

课程内容介绍
有限元方法是在工程实践中广泛应用的数值仿真技术。课程从固体力学中的变分原理出发，讲授有限元数学格式的建立，使学习者对常见的力学、如热传导、电磁场等问题有能力完成泛函的推导，并在此基础上建立相应的有限元单元刚度和总体刚度矩阵。重点在于以两节点杆件单元为例，讲授形函数的选取、单元节点力的生成、单元刚度的形成、空间坐标的变换、总体刚度的合成、系统方程的求解和节点力及应力的计算。

除了静力学，本课程也讲授初级的动力学问题的建模和求解方法，并要求学习者就某一类具体问题完成数学建模、计算程序编写、求解与演示。

Teaching Objectives

Through this course’s study, students are to understand the basic theories of finite element method and other numeric simulation methods and computer programming technique for simple problems.

Curriculum

Finite Element Method (FEM) is a widely applied numerical simulation technology in engineering practice. Based on the variational principle of solid mechanics, this course is to lecture on the establishment of mathematical forms of FEM so that students are able to accomplish the functional deduction of basic mechanics problems such as heat conduction and electromagnetic field, and on this basis to establish corresponding local and global element stiffness matrix in FEM. The course will focus on two-node bar element as an example to expose the students to the selection of shape functions, generation of element nodal forces, formation of local element stiffness matrix, transformation between local and global coordinates, derivation of global element stiffness matrix, solution to balance equations and calculation of nodal forces and element stresses. 

Besides static problems, this course also covers primary modeling and solution methods of dynamic problems. The students are required to accomplish mathematical modeling, computer programming, problem solving and demonstration on one specific topic.
