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General and particular solution of a first-order differential equation

Given the following differential equation:

x
dy

dx
− y = xex/y

1. Determine the general solution of the differential equation.

2. Determine the particular solution of the differential equation if y(1) = 3.
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Solution

1. Rewrite:
x dy = (xex/y + y) dx

These are homogeneous of degree 1. We divide by x1:

dy =
(
ex/y +

y

x

)
dx

We set v = y/x. Then y = vx, dy = v dx+ x dv. Substituting:

v dx+ x dv = (ev + v) dx

1

ev
dv =

1

x
dx

Solving:
−e−v = ln(x) + C

−e−y/x = ln(x) + C

2. Using the initial conditions:
−e−3/1 = 0 + C

C = −e−3

Therefore:
−e−y/x = ln(x)− e−3
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