Engineering 220

Introduction to MatLab®
Fall 2013
Meeting:  Rm. 1 DeLaRoche; MWF 10:30  – 11:20 AM
Text:  Matlab®  An Introduction with Applications by Amos Gilat   (4th Edition)

Instructor:  Dr. J. Kiefer






e-mail address:  jkiefer@sbu.edu

Office:  120B DeLaRoche 

Office Hours:
11:30 AM - !2:20 PM TTh; 3:30 - 4:30 PM WF; 
or by appointment or by walking in

Web Page:  Moodle 

This course has two facets:  an introduction to the MatLab® software & programming language and an introduction to numerical methods of solving equations.  Nowadays, technical and scientific calculation is often done with commercially produced software packages.  One of those most widely used in industry and academia is MatLab®.

The work of the course consists of three parts: exercises, period exams, and a final examination.  These three parts contribute to the course total score in the following proportions:  Exercises(40%)

Exams(40%)

Final Examination(20%).  

The work for the MatLab® facet of the course will be organized in the following way:

Series of Practice Exercises. . .During the first weeks of the semester selected exercises from the text will be assigned frequently.  These assignments will be posted on the course web page.  These assignments will not be graded.

Timed Exercises. . .From time to time, depending on the pace we maintain through the text, a Timed Exercise will be assigned.  These exercises will be done in Room 22 in real time, as it were.  The timed exercises will be graded.  They will comprise a part of the Exams score for the course.

Final Timed Exercise. . .When the end of the MatLab® text is reached, a Grand Prix Timed Exercise will be scheduled.  The Grand Prix will also be graded.  It will comprise a part of the Final Examination score for the course.

The work for the Numerical Methods facet of the course will consist of exercises, period exams and a final exam.  The exercises will consist of both written and programming problems.  Each assignment will have a due date, after which the assignment will not be accepted.  The exams will consist of written numerical problems and discussion questions.  Exams must be taken on the scheduled dates.
 Students are expected to consult with one another and the instructor on the homework assignments, especially the programming assignments.  However, each student is also expected to hand in his or her own (non-identical) versions of each assignment.  

Based on the total score for the course, letter grades will be assigned according to the following scheme:

	90% . . .
	A
	86.67% . . .
	A-

	83.33% . . .
	B+
	80% . . .
	B

	76.67% . . .
	B-
	73.33% . . .
	C+

	70% . . .
	C
	66.67% . . .
	C-

	63.33% . . .
	D+
	60% . . .
	D

	56.67% . . .
	D-
	<56.67% . .
	F


Students will be issued personal identification numbers (PIN) with which they may access their scores during the semester through the course web page.

Refer to the Student Handbook for information regarding the University Policy on Academic Integrity.

Students with disabilities who believe that they may need accommodations in this class are encouraged to contact the Disability Support Services Office, Doyle room 26, at 375-2065 as soon as possible to better ensure that such accommodations are implemented in a timely fashion.
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I. Introduction


A. Numerical Methods



1. Numerical Analysis



2. Newton’s Method for Solving a Nonlinear Equation—an Example



3. Series


B. Programming



1. Program Design



2. Branching



3. Loops



4. Input/Output



5. Precision Issues

II. MatLab

III. Numerical Solution of Nonlinear Equations


A. Single Equations



1. The Problem



2. Bisection



3. Newton’s Method, or Newton-Raphson Method



4. Secant Method



5. Hybrid Method


B. Systems of Nonlinear Equations



1. Newton-Raphson Method



2. Iterative Methods

IV. Linear Algebra


A. Matrix Arithmetic



1. Matrices



2. Addition & Subtraction



3. Multiplication



4. Inverse Matrix


B. Simultaneous Linear Equations



1. The Problem



2. Gaussian Elimination



3. Matrix Operations



4. Gauss-Jordan Elimination


C. Iterative Methods



1. Jacobi Method



2. Gauss-Seidel Method


D. Applications



1. Electrical Circuit



2. Truss System

V. Interpolation & Curve Fitting


A. The Problem



1. Data



2. Approaches


B. Polynomial Interpolation



1. Uniqueness



2. Newton’s Divided Difference Interpolating Polynomial


C. Least Squares Fitting



1. Goodness of Fit



2. Least Square Fit to a Polynomial



3. Least Square Fit to a Non-polynomial Function

VI. Integration


A. Newton-Cotes Integration Formulae



1. Trapezoid Rule



2. Extension to Higher Order Formulae


B. Numerical Integration by Random Sampling



1. Random Sampling



2. A Couple of Samples of Random Sampling



3. Integration

VII. Ordinary Differential Equations


A. Linear, First Order Equations



1. One Step Methods



2. Error


B. Second Order Ordinary Differential Equations



1. Reduction to a System of First Order Equations



2. Difference Equations

