Introduction to Differential Equations
Course Syllabus

Instructor:

Christopher L. Cervantes

210-683-8086

c_cerv13@mit.edu
Course Description:

Differential equations are mathematical equations whose solutions provide insight to many of nature’s laws. They are fundamental to many disciplines in science and engineering. In this course we will be studying ordinary differential equations (ODE’s), which deal with functions containing one variable. Topics covered in this course include: techniques for solving ODE’s, variation of parameters, input-response models, complex numbers and exponentials, homogenous and inhomogenous DE’s, stability, simple harmonic oscillators, direction fields, integral curves, existence and uniqueness theorem, and chaos theory.
Prerequisites:

The only prerequisite for this course is knowledge of differentiation and integration techniques.
Lectures:
Unless otherwise notified, lectures will be given on Sundays in room 26-139 (room location subject to change) from 2:00-3:30 p.m. 
Text:

· Elementary Differential Equations, Fifth Edition

By C. Henry Edwards and David E. Penny
Prentice Hall Publishing

Upper Saddle River, NJ 07458
Problem Sets:

There will be FIVE problem sets in this course. Rewards will be given to those students who successfully complete the entire problem set. The material on the problem sets will be taken directly from lecture. They are due at the beginning of class. Collaboration is encouraged but not required. If you work with other students in the class make sure you write his/her name at the top of your problem set. Solutions to problems should be written independently (see section on academic honesty below).  
Academic Honesty: 

Although you are encouraged to collaborate with other students on problem sets and material presented in the course, copying answer solutions directly from another person is cheating and strongly discouraged. Remember, solutions must always be written up independently!!! 
Calendar:
Date: July 11th 2010
Lecture 1: Differential Equations (DE’s) In All Their Glory  
· Introductions
· Review of Differentiation and Integration Techniques

· What are Differential Equations?

· Real-Life Models of DE’s  
· Separable Equations
Date: July 18th 2010
Lecture 2: Thank God for First Order DE’s!
· Examples of First Order DE’s 
· Solving First Order DE’s: Variation of Parameters Formula

· Proof of Variation of Parameters Formula

· Principle of Superposition 

· Input-Response Models  
· Applet
Date: July 25th 2010
Lecture 3: Yeah, I’m Imaginary. So What? 
· Why Are Imaginary Numbers Important to DE’s?
· Review of Complex (Imaginary) Numbers

· Complex Exponentials and Euler’s Formula
· Roots of Unity 

· Real Functions out of Complex Functions

· Applet
Date: August 1st 2010
Lecture 4: Going Above and Beyond the First Order… 
· Solving Second Order Homogenous DE’s
· The Characteristic Polynomial

· Solving Inhomogenous DE’s: Exponential Input Theorem
· Differential Operators and Notation

· Undetermined Coefficients 

· Applet
Date: August 8th 2010
Lecture 5: I’m Sooooo Feeling the Good Vibes Right Now  
· Introduction to Stability
· Simple Harmonic Oscillators

· Damped and Undamped Conditions
· Applet 
Date: August 15th 2010

Lecture 6: Let’s Get Visual 
· Direction Fields
· Integral Curves

· Existence and Uniqueness Theorem

· Euler’s Method

· Autonomous DE’s 
· Bifurcation Diagrams 
Date: August 22nd 2010
Lecture 7: Has Your Life Been Chaotic Lately?
· Linear Versus Nonlinear Systems

· History of Chaos Theory

· Real-Life Models of Chaos
· Applet 

· Conclusions 
