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P(x) and Q(x) are analytic at the x0 and therefore have power 

series expansions. In these cases x0 is called ordinary point of 

equation.







0

)(
n

n

n xpxP 





0

)(
n

n

nxqxQ Equation also is 

analytic







0

0 )()(
n

n

n xxaxy ,)(0
0

0 





n

n

nxaxyx

A singular point x0 of equation * is said to be regular if the function

(x-x0)P(x) (x-x0)
2Q(x) are analytic, and irregular otherwise.

Review of Previous Lecture:
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1. If the two roots differ by a noninteger, two solutions can be 

obtained. 
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2. If the two roots differ by an integer, the larger will yield a solution. 

The smaller may or may not. 
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3. If the two roots are equal, only one solution can be obtained. 
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So x=0 is a regular singular point. Oue assumed Frobenius series solution:
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Example
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Example
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First two series have the lowest “degree” terms,            for n=0.1mx

Substitute m=0 to find one of the two solution.
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Re-index the first two series to begin with n=0:
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Set all coefficients equal to zero and solve for an+1:
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Substitute  m=5/2  to find the other solution.
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Divide by x3/2 and multiply by 2:
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“Kick” the first two terms out from the first two series:

Simplify and re-index first two series:

02)52(2)5)1(2(3

)5)1(2)(3)1(2(

0 0

1

0

11

1

0

1

1





 



























n n

n

n

n

n

n

n

n

n

n

n

xaxanxan

xann



02)52(2)72(3

)72)(52(

0 0

1

0

11

1

0

1

1





 



























n n

n

n

n

n

n

n

n

n

n

n

xaxanxan

xann

0)2)52(2)72(3)72)(52((
0

1

11 








n

n

nnnn xaananann

  0)152(2)352)(72(
0

1

1 








n

n

nn xanann

  0)2(4)1)(72(2
0

1

1 








n

n

nn xanann

,...2,1,0    ,0)2(4)1)(72(2 1   nanann nn



,...2,1,0  ,
)1)(72(

)2(2
1 




 na

nn

n
a nn

01
17

22
:0 aan






12
29

32
:1 aan






23
311

42
:2 aan






0

2

2197

322
a






0

3

3211197

4322
a






34
413

52
:3 aan




 0

4

4321131197

54322
a






,
97

32
0

2

a





,
1197

42
0

3

a







45
515

62
:4 aan






,...2,1,0  ,
)1)(72(

)2(2
1 




 na

nn

n
a nn

0

5

5432115131197

654322
a






...,
15131197

62
0

5

a





,
131197

52
0

4

4 aa







...)
15131197

62

131197

52

1197

42

97

32

7

22
1(

5
5

4
4

3
3

2
2

2/5

2

























xx

xxxxy

 ...3

3

2

210

2/5  xaxaxaaxy

...)
15131197

62

131197

52

1197

42

97

32

7

22
(

5

0

5
4

0

4

3

0

3
2

0

2

00

2/5

























xaxa

xaxaxaaxy



2211)( ycycxy 


