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First-Order Differential Equations
Analytic Technique: Separation of Variables
Qualitative Technique: Slope Fields
Numerical Technique: Euler’s method
Existence and Uniqueness of Solutions
Equilibria and the Phase Line

Linear Equations

Integrating Factors for Linear Equations
Review Exercises for Chapter 1

First-Order Systems

Modeling via Systems

The Geometry of Systems

The Damped Harmonic Oscillator

Additional Analytic Methods for Special Systems
Existence and Uniqueness for Systems

Review Exercises for Chapter 2

Linear Systems

Properties of Linear Systems
Straight-Line Solutions

Phase Planes (Real Eigenvalues)
Complex Eigenvalues

Repeated and Zero Eigenvalues
Second-order Linear Equations
The Trace-Determinant Plane
Review Exercises for Chapter 3

Forcing and Resonance

Forced Harmonic Oscillators
Sinusoidal Forcing

Undamped Forcing and Resonance
Power Series Method

Review Exercises for Chapter 4

Laplace Transforms

Laplace Transforms
Discontinuous Functions
Review Exercises for Chapter 6

There will be two (2) in-class tests, and a Final Exam

Students are expected to present homework problems on the
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