
Ordinary differential equation of the form 𝒚ᇱ ൌ 𝒇ሺ𝒙ሻ:
The solution is 𝑦 ൌ ׬ 𝑓ሺ𝑥ሻ𝑑𝑥. You can see that there is a constant of integration involved. So, 
technically there are infinitely many solutions to the differential equation 𝑦ᇱ ൌ 𝑓ሺ𝑥ሻ.

If an initial condition is given, say 𝑦ሺ𝑥଴ሻ ൌ 𝑦଴ where 𝑥଴ and 𝑦଴ are given, then you can use this 
information to identify the constant of integration that satisfies the initial condition.

Example: 𝑦ᇱ ൌ 𝑒ଶ௫

Example: 𝑦ᇱ ൌ 𝑒ଶ௫ , 𝑦ሺ0ሻ ൌ 3

Ordinary	differential	equation	of	the	form	𝒚ᇱ ൌ 𝒇ሺ𝒚ሻ:
There is a nice trick for this ሺthe Chain Rule for inverse functionሻ. 
If viewing 𝑦 ൌ 𝑦ሺ𝑥ሻ, we have yᇱ ൌ ௗ௬

ௗ௫
⎯⎯. If viewing 𝑥 ൌ 𝑥ሺ𝑦ሻ, we have 𝑥ᇱ ൌ ௗ௫

ௗ௬
⎯⎯. So, 𝑥ᇱ ൌ ଵ

௬ᇲ
⎯⎯ൌ ଵ

௙ሺ௬ሻ
⎯⎯⎯.

Then we can write

𝑥 ൌ න
1

𝑓ሺ𝑦ሻ
⎯⎯⎯⎯𝑑𝑦

From here, we try to solve back 𝑦 as a function of 𝑥.

Example: 𝑦ᇱ ൌ 𝑦ଶ

ሾWork on the worksheetሿ
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