
Linear differential equations of first order are differential equation of the form:
𝑦ᇱ ൅ 𝑝ሺ𝑥ሻ𝑦 ൌ 𝑞ሺ𝑥ሻ

where 𝑝 and 𝑞 are given functions. Lazy style:
𝑦ᇱ ൅ 𝑝𝑦 ൌ 𝑞

There is a well-known trick to solve this equation called integrating factor. As its name 
suggests, integrating factor is something you multiply both sides of the equation by in order 
to integrate both sides.

𝑢ሺ𝑦ᇱ ൅ 𝑝𝑦ሻ ൌ 𝑢𝑞
The only natural choice of 𝑢 to make the left hand side an exact derivative is 𝑢 ൌ
exp൫׬ 𝑝𝑑𝑥൯.

Example:	𝑦ᇱ ൅ 3𝑥ଶ𝑦 ൌ 6𝑥ଶ

Example:	𝑦ᇱ ൅ 2𝑥𝑦 ൌ 1

Example:	𝑥ଶ𝑦ᇱ ൅ 𝑥𝑦 ൌ 1, 𝑦ሺ1ሻ ൌ 2
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