Differential Equations Review II
I. Nonhomogeneous Equations

a. Get Homogeneous Solution

i. Constant Coefficient Equations:  
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Solutions - 
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1. Two, real distinct solutions 
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2. One real solution 
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3. Two complex conjugate solutions 
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ii. Cauchy-Euler Equations: 
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Solutions - 
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1. Two, real distinct solutions 
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2. One real solution 
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3. Two complex conjugate solutions 
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b. Get Particular Solution

i. Method of Undetermined Coefficients
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ii. Modified Method of Undetermined Coefficients

If any term of guess is a solution of the homogeneous equation, then multiply the guess by x repeatedly until no resulting term is a solution of the homogeneous equation.

iii. Method of Variation of Parameters

1. Determine Two Linearly Independent Solutions of Homogeneous Equation, 
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2. Solve System for c’s and integrate
a. 
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b. or, 
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c. Also Applies to First Order! 
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; i.e., guessing method.
II. Oscillations - 
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a. Simple Harmonic Motion 
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b. Damped Harmonic Motion 
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Recognize solution behavior
underdamped, critically damped, overdamped.

c. Forced Harmonic Motion 
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III. Euler’s Method – Numerical Approximation

Solve 
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IV. Power Series

a. Classification of Points

i. Ordinary Point

ii. Regular Singular Point

iii. Irregular Singular Point

b. Taylor Series Approximation from IVP
Use ODE to get coeffs. in 
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c. Power Series Method - 
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