
MA11210: Differential Equations

First order ODEs flowchart
The following flowchart summarises the methods we’ve used in MA/MT11210 to solve first

order ordinary differential equations. It might be a useful revision tool; make sure you can
solve all these types of ODE! You’ll encounter ODEs across many of your future mathematics
modules, so you might want to keep hold of this for the future.

Is the ODE first order? Use other methods

Is it linear? i.e. can it be
written dy

dx + p(x)y = q(x)?
Integrating factor method with

integrating factor exp{
∫
p(x)dx}

Is it Bernoulli’s equation?
dy
dx + P (x)y = Q(x)yn

Make the substitution z = y1−n;
the resulting ODE will be linear

Rearrange to dy
dx = F (x, y)

Is F (x, y) just a function of
the independent variable x?

Integrate with respect to x

Can F (x, y) be written
as F (x, y) = f(x)g(y)?

Separable variables method

Is F (x, y) homoge-
neous of degree zero?

Make the substitution
y = vx to reduce the

problem to separable form

Is F (x, y) of the form
F (x, y) = ax+by+c

lx+my+n , where
a, b, c, l,m, n are constants?

Make the substitutions x = x0+u,
y = y0 + v, where constants x0, y0

should be found to reduce the
problem to homogeneous form

Use other methods
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