
Vocab for Differential Equations

• A differential equation is ordinary if the unknown function is a real-valued function
of a single independent variable. Partial differential equations may include functions
of many variables.

• The order of a differential equation is the highest derivative that appears in the equa-
tion.

Example. For instance, f ′′(x) = −f(x) is second-order, while f (17)(x) = ex is seven-
teenth order.

• An ordinary differential equation for the function f(x) is linear if it is of the form

an(x) f (n)(x) + · · ·+ a1(x) f ′(x) + a0(x) f(x) = g(x) (∗)

for functions ai(x) and a function g(x).

• An ordinary differential equation for f(x) is homogeneous if f(x) (or a derivative
thereof) appears in each term. A differential equation is inhomogeneous if there is
a term without f or its derivatives.

Example. For instance, a linear ordinary differential equation is homogeneous pre-
cisely when g(x) = 0 in equation (∗).

• An integrating factor is something you multiply a differential equation by in order
to make it solvable.

Example. For instance, to solve a first-order inhomogeneous linear ordinary differen-
tial equation, namely,

f ′(x) + a0(x) f(x) = g(x)

you should multiply by e
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Now you can antidifferentiate the right-hand side to find an equation for f(x).


