
In general, it is tricky to solve a differential equation. A lot of times, a differential 
equation can only be solved numerically, not analytically. However, there are cases 
when differential equation can be solved analytically. Two such methods that we will 
explore in this course are:

Separable of variables•
Integrating factor•

A differential equation is in separable form if it is of the form

𝑦ᇱ ൌ
𝑑𝑦
𝑑𝑥
⎯⎯⎯ൌ 𝑓ሺ𝑥ሻ𝑔ሺ𝑦ሻ

It has its name because you can separate 𝑥 and 𝑦 in the following way:
𝑑𝑦
𝑔ሺ𝑦ሻ
⎯⎯⎯⎯ ൌ 𝑓ሺ𝑥ሻ𝑑𝑥

Then you put the integral sign on both sides:

න
𝑑𝑦
𝑔ሺ𝑦ሻ
⎯⎯⎯⎯ ൌ න𝑓ሺ𝑥ሻ𝑑𝑥

You try to integrate each side and try to get 𝑦 (as a function of 𝑥).

Note that the equation 𝑦ᇱ ൅ 𝑦 ൌ 𝑥 is not in separable form, even though 𝑥 and 𝑦 are "separated".
Wrong solution:

නሺ𝑦ᇱ ൅ 𝑦ሻ ൌ න𝑥

So, 𝑦 ൅ ௬మ

ଶ
⎯⎯ൌ ௫మ

ଶ
⎯⎯൅ 𝐶. What is wrong with this solution?

Work on some examples in the worksheet.
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