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Bernoulli Equation

1. Theory
A Bernoulli differential equation can be written in the following
standard form:

l
% + P(z)y = Q(x)y"

where n 7% 1 (the equation is thus nonlinear).

To find the solution, change the dependent variable from y to 2. where
v e ]_— : . - - L - . Ll

z =y~ ". This gives a differential equation in # and 2 that is
linear, and can be solved using the integrating factor method.

Note: Dividing the above standard form by y" gives:

1 d

g HPEWT = Q@)
, 1 d= o 2
ie. S +Plxlz = %)

¥ Yy r = . d-: —_— ’ I _'H’ig
(m-hmt we have used 2= = (1 — n)y dI) .

EXERCISE 1.

The general form of a Bernoulli equation i
dy ’

— + Plz)y=0Q(2)y",

-+ Pz)y=Q(z)y

where P and Q are functions of z, and n is a constant. Show that

the transformation to a new dependent variable 2 = y' ™ reduces

the equation to one that is linear in 2 (and hence solvable using the

o

integrating factor method).
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