Answer on Question #69634 — Math - Differential Equations

Solve the differential equation

Question

xdy/dx+y=x3

Solution

Divide both sides of the linear differential equation

by x and obtain

Let

Then

If

then

Solving the equation (2)

Let InC = 0,then

xy' +y=x3

y=UV. D

Yy =UV+V'U
uv
U'V+V'U+7=x2

4
u'v+ U(V’ +;) = x2.

V'+==0, (2)
UV +U-0=x2
uv=x% (3)
V' +<=0,
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InV = ln%+lnC.

V== @

Substituting (4) into equation (3)

U'V = x?



one gets
U'l=x?
X
U' = x3,
U= [x3dx,
4
U==+C, (5
where C is an integration constant.
Substituting (4) and (5) into (1) one gets the solution of the initial differential
equation:

x3

Answer:y = o + 5
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