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Some Natural Questions

1. How can I make sure I remember the solution methods?
Work closed book. Think a few steps beyond the name
when you hear about an equation.

2. How do I tackle a first order equation when there is no
section heading that tells what kind of equation it is?
Structure and pattern recognition. Use a fixed order in
which to check if the equation is one of the known types.
2.1 Separable y′ = f (x)g(y)
2.2 Linear y′ +p(x)y = q(x)
2.3 Bernoulli y′ +p(x)y = q(x)yn

2.4 Homogeneous y′ = f
(y

x

)
2.5 Exact M(x,y)+N(x,y)y′ = 0,

∂M
∂y

=
∂N
∂x

That’s all we can do. There is no secret.
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Bernd Schröder Louisiana Tech University, College of Engineering and Science

How to Classify First Order Equations and How to Remember the Solution Methods



logo1

Overview Examples

Recognizing Differential Equations

I For each of the following differential equations, try to
predict the type.

I Stop the presentation if necessary.
I After the type is identified, think about how you would

solve the equation.
I Stop the presentation if necessary.
I Get some paper and work out the full solution if you want

extra practice. In this case, don’t forget to double check.
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Recognizing Differential Equations
Identify the type of the differential equation x2y′+ xy−1 = 0.

x2y′+ xy−1 = 0
x2y′+ xy = 1

y′+
1
x

y =
1
x2

This is a linear equation.
How would you solve this equation?
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Bernd Schröder Louisiana Tech University, College of Engineering and Science

How to Classify First Order Equations and How to Remember the Solution Methods



logo1

Overview Examples

Recognizing Differential Equations
Identify the type of the differential equation
y′ = exy− ex + xy− x.

y′ = exy− ex + xy− x
y′ = exy+ xy− ex − x
y′ = (ex + x)y+(ex + x)(−1)
y′ = (ex + x)(y−1)

This is a separable equation.
How would you solve this equation?
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Recognizing Differential Equations
Identify the type of the differential equation xy′+ y− x2y3 = 0.

xy′+ y− x2y3 = 0
xy′ = −y+ x2y3
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Bernd Schröder Louisiana Tech University, College of Engineering and Science

How to Classify First Order Equations and How to Remember the Solution Methods



logo1

Overview Examples

Recognizing Differential Equations
Identify the type of the differential equation y′+ x

(
y− y2

)
= 0.

y′+ x
(

y− y2
)

= 0

y′+ xy− xy2 = 0
y′+ xy = xy2

This is a Bernoulli equation, but

y′+ x
(

y− y2
)

= 0

y′ = −x
(

y− y2
)

it is also a separable equation.
How would you solve this equation (either way)?
Which way is easier?

Bernd Schröder Louisiana Tech University, College of Engineering and Science

How to Classify First Order Equations and How to Remember the Solution Methods



logo1

Overview Examples

Recognizing Differential Equations
Identify the type of the differential equation y′+ x

(
y− y2

)
= 0.

y′+ x
(

y− y2
)

= 0

y′+ xy− xy2 = 0
y′+ xy = xy2

This is a Bernoulli equation, but

y′+ x
(

y− y2
)

= 0

y′ = −x
(

y− y2
)

it is also a separable equation.
How would you solve this equation (either way)?
Which way is easier?
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Bernd Schröder Louisiana Tech University, College of Engineering and Science

How to Classify First Order Equations and How to Remember the Solution Methods



logo1

Overview Examples

Recognizing Differential Equations
Identify the type of the differential equation y′+ x

(
y− y2

)
= 0.

y′+ x
(

y− y2
)

= 0

y′+ xy− xy2 = 0
y′+ xy = xy2

This is a Bernoulli equation, but

y′+ x
(

y− y2
)

= 0

y′ = −x
(

y− y2
)

it is also a separable equation.
How would you solve this equation (either way)?
Which way is easier?
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