
Some basic analytic methods to solve an ordinary differential equation (ODE):
Separation of variables: 𝑦ᇱ ൌ 𝑓ሺ𝑥ሻ𝑔ሺ𝑦ሻ1)
Example: 𝑦ᇱ ൌ 𝑥ଶ𝑦, 𝑦ሺ1ሻ ൌ 0
Integrating factor: 𝑦ᇱ ൅ 𝑝ሺ𝑥ሻ𝑦 ൌ 𝑞ሺ𝑥ሻ2)
Example: 𝑦ᇱ ൅ 𝑦 ൌ 𝑥, 𝑦ሺ0ሻ ൌ 1

Euler's method is a numerical method for ODE 𝑦ᇱ ൌ 𝑓ሺ𝑥,𝑦ሻ. A more general method based on the same 
idea is the finite difference method.
Example: 𝑦ᇱ ൌ 𝑥 ൅ 𝑦ଶ, 𝑦ሺ0ሻ ൌ െ1
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