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I.
First Order Differential Equations
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2. Reduction to Separable DE
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3. Exact DE
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4.
Integrating Factors
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5.
Linear DE
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II.
Second Order Differential Equations
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1. Homogeneous Linear DE
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Linear Dependence
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3.
Homogenous LDE with constant coefficients

4. Euler-Cauchy Equation
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5.
Method of Variation of Parameters
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Higher Order Differential Equations
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2. Higher-order LDE
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3.
Homogeneous Linear System

[image: image22.wmf]x

A

t

x

g

t

For

x

c

e

c

e

c

e

X

C

Find

X

and

thus

X

and

X

g

then

the

particular

solution

x

X

X

g

dt

h

t

t

n

n

t

p

n

'

(

)

(

)

.

.

.

det(

)

:

(

)

(

)

(

)

=

+

=

+

+

+

=

=

-

-

-

ò

1

1

2

2

1

1

1

1

2

x

x

x

l

l

l

4.
Wronskian Test for Linear Dependence

[image: image23.wmf][

]

x

A

t

x

g

t

Set

y

E

x

x

E

y

where

E

taking

eigenvecto

rs

as

the

column

vectors

then

y

y

E

g

to

get

n

equations

to

obtain

y

y

y

D

y

h

y

y

h

t

y

c

e

e

e

n

n

n

i

i

i

i

i

i

t

t

i

i

i

'

(

)

(

)

(

)

'

'

,

'

,

.

.

.

,

'

'

(

)

(

)

(

)

(

)

=

+

=

=

=

=

æ

è

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

+

=

+

=

+

=

+

-

-

-

1

1

2

1

2

1

1

2

0

0

0

0

0

0

0

0

0

x

x

x

x

l

l

l

l

l

l

l

L

M

M

O

M

t

i

n

h

t

dt

Find

y

y

y

to

obtain

y

then

the

general

solution

x

E

y

(

)

,

,

.

.

.

,

:

ò

=

1

2

5.
Homogeneous LS with constant coefficients

[image: image24.wmf]M

x

y

dx

N

x

y

dy

Test

exactness

M

u

M

dx

y

N

Find

GS

u

c

M

y

N

x

u

x

u

y

(

,

)

(

,

)

:

:

(

)

:

:

+

=

=

=

=

+

=

=

ò

0

¶

¶

¶

¶

¶

¶

¶

¶

j

j

8.
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9. Method of Diagonalization
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