ENME E3332
  A First Course in Finite Elements
Fall  2016
Instructor: Prof. Jacob Fish                 

Office hours: Wen 5PM-6PM, Mudd 606
email: fishj@columbia.edu 

TA: Dimitris Fafalis
Email: df2472@columbia.edu 
Office hours: Tue 2PM-4PM, Mudd 642
Prerequisites: modest background in mathematics and physics, elementary computer programming, linear algebra, senior standing.
TEXT
“A First Course in Finite Elements,” Jacob Fish and Ted Belytschko, Wiley 2007.
POLICIES
Homework: Problems will be assigned weekly, and are due after one week. Homework will be graded and returned. Solution will be placed on the web.

Exams: two quizzes, no final.  Closed notes/book.

Grade: The grade will be computed according to 0.25 *2 (Quizzes) + 0.25 (Home​work average) + 0.25 (Project).
COURSE OUTLINE

	Part 1: Finite element formulation for one-dimensional problems

Chapter 1: Introduction

Chapter 2: Direct approach for discrete systems 

Chapter 3: Strong and weak forms for one-dimensional problems

Chapter 4: Approximation of trial solutions, weight functions and Gauss quadrature for one-dimensional problems

Chapter 5: Finite element formulation for one-dimensional problems


	All

2.1-2.3
3.1-3.6

All

5.1-5.4, 5.6, 5.6.1



	Part 2:  Finite element formulation for scalar field problems in multidimensions

Chapter 6: Strong and weak forms for multi-dimensional scalar field problems

Chapter 7: Approximation of trial solutions, weight functions and Gauss quadrature for multi-dimensional problems

Chapter 8: Finite element formulation for multi dimensional scalar field problems 


	6.1-6.3

71.1-7.4, 7.8.1

8.1, 8.2

	Part 3:  Finite element formulation for vector field problems in two dimensions

Chapter 9: Finite element formulation for vector field problems – linear elasticity

Chapter 10: Finite element formulation for beams

Chapter 11: Commercial finite element program ABAQUS tutorial 

Chapter 12: Finite Element Programming with MATLAB (on the web only) 
	9.1-9.6

All

           12.1-12.6


