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1. How can I make sure I remember the solution methods?
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section heading that tells what kind of equation it is?
Structure and pattern recognition. Use a fixed order in
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2.1 Separable Y =f(x)gy)
2.2 Linear y’+p( )y = q(x)
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That’s all we can do. There is no secret.
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Recognizing Differential Equations

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

» Stop the presentation if necessary.

» After the type is identified, think about how you would
solve the equation.

» Stop the presentation if necessary.

» 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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~

Yy = eytxy—e —x
Yo = (€' +x)y+ (e +x) (1)
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Identify the type of the differential equation y' = 3
X
S A
Yy = —3
X
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» —yx
Identify the type of the differential equation y' = 3
X
y = Yoy=
3
L
y — S —
x> x
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Recognizing Differential Equations

y3 _ y2 X
Identify the type of the differential equation y' = —
X
y = Yoy=
53
L
Yy = 373
x> x

SR

This is a homogeneous equation.
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Recognizing Differential Equations

y3 _ y2 X
Identify the type of the differential equation y' = —
X
y = Yoy=
53
J_rr
B X2

= (-0
y — . — .
x x
This is a homogeneous equation.
How would you solve this equation?
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Recognizing Differential Equations

y3 _ y2 X
Identify the type of the differential equation y' = —
X
y = Yoy=
53
J_rr
B X2

= (-0
y — . — .
X X
This is a homogeneous equation.
How would you solve this equation?

(This is the only equation in this presentation for which the
solution does not work out nicely.)
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This is a linear equation.
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Identify the type of the differential equation y = > + 5.
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Y = 245
X
, 1
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X
1
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This is a linear equation.
How would you solve this equation?

It is also a homogeneous equation: y' = ()—}> +35.
x
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Identify the type of the differential equation y = > + 5.
X

Y = 245
X
, 1
y = —y+5
X
1
Y—=y =5
X

This is a linear equation.
How would you solve this equation?

It is also a homogeneous equation: y' = ()—}> +35.
X
How would you solve this equation as a homogeneous

equation?
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Recognizing Differential Equations

Identify the type of the differential equation y = > + 5.
X

/ y

y = —+5
X
, 1
y = —y+5
X
1
Y—=y =5
X

This is a linear equation.
How would you solve this equation?

It is also a homogeneous equation: y' = ()—}> +35.
x
How would you solve this equation as a homogeneous
equation?
Which way is easier?
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Recognizing Differential Equations
Identify the type of the differential equation y’ 4 x (y — y2) =0.
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Recognizing Differential Equations
Identify the type of the differential equation y’ 4 x (y — y2) =0.

Yax(y=y?) = 0
Y+xy—xn? = 0
Y4xy = xy
This is a Bernoulli equation, but

Yax(y=y?) = 0

y = —x (y —yz)
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Recognizing Differential Equations
Identify the type of the differential equation y’ 4 x (y — y2) =0.

Yax(y=y?) = 0
Y+xy—xn? = 0
Y4xy = xy
This is a Bernoulli equation, but

Yax(y=y?) = 0
Yy = —X(y—yz)

it is also a separable equation.
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Recognizing Differential Equations
Identify the type of the differential equation y’ 4 x (y — y2) =0.

Yax(y=y?) = 0
y/—Hcy—xy2 =0

Y+xy = xy
This is a Bernoulli equation, but

Yax(y=y?) = 0
Yy = —x(y—yz)

it is also a separable equation.
How would you solve this equation (either way)?
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Recognizing Differential Equations
Identify the type of the differential equation y’ 4 x (y — y2) =0.

Yax(y=y?) = 0
U

Ytxy = xy

This is a Bernoulli equation, but
Yax(y=y?) = 0

Yo o= —x (y - yz)
it is also a separable equation.
How would you solve this equation (either way)?

Which way is easier?
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