MAT 475/564 Exam III Review


1. Linear Systems of Differential Equations

a. Equilibrium Solutions
b. Eigenvalue Problems – Solve for eigenvalues and eigenfunctions.
c. Solution of systems – Use eigenvalues and eigenfunctions to construct solutions to systems. 
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i. Turn single ODEs into systems

ii. Turn system into single ODE

iii. Solve Second Order Linear Differential Equations of form 
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1. Solve characteristic equation 
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2. Three Cases: 

a. 
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b. 
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c. 
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d. Understand classification of Equilibrium Points and Connection to Phase Portraits, Eigenvalues and Solution Behavior.
e. Types: Stable/Unstable, Nodes, Foci, Centers, Degenerate Nodes, and Saddles.
2. Nonlinear Systems of Differential Equations

a. Autonomous First Order Equations 
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i. Equilibrium solutions 
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ii. Classification (stable, unstable)

iii. Phase Lines, Bifurcation Diagrams

1. Saddle-Node Bifurcation

2. Transcritical Bifurcation

3. Pitchfork Birfurcation

b. Nonlinear Systems

i. Linearization About Equilibrium (Fixed) Points

ii. Stability of Fixed Points

iii. Identifying Interesting Features of Nonlinear Systems

iv. Potential Systems 
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v. Lyapunov Functions

vi. 
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c. Special Systems

i. Mass-spring 
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ii. Nonlinear Pendulum 
[image: image13.wmf]sin0.

mxbxkx

++=

&&&


iii. Logistic Model 
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3. Some Special Terms

a. Flow

b. Equilibrium
c. Bifurcation
d. Blow-up in Finite Time

e. Phase Plane/Phase Space

f. Phase Portrait

g. Lyapunov Stable

h. Asymptotically Stable
i. Globally Asymptotically Stable

j. Hyperbolic

k. Level Curve

l. Lyapunov Function

m. 
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