Juan Andrés Cabral

Bernoulli’s Differential Equation

Solve the following differential equation

(y + zy®)dx — xdy =0
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Solution
Rearrange:
(y +2y°) = ay
y + y2 _ y/
x
Bernoulli’s differential equation
Y
y/ _J y2
x
Divide everything by 1>
y y!
AN a—
Y x
Let z =y~ !, then 2/ = —y =2y, —2' =y~ 2y
-2
x

Make a substitution: z = uwv, then 2’ = v'v + uv’

uv
—vv—uw - —==1
x

—v(u +u/r) —uw =1
Solve a system of equations, where v(u’ + u/z) = 0 and —uv’ =1
u +u/r=0
du/dx = —u/x
du/u = —dz/z
In(u) = —In(x)
In(u) = In(z~)
u=1/z

Then with this we solve the second expression:
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With this, I obtain z = E(O - x—), S0 z=— — g and with this T obtain y = ——
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