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Q = idtt∫

L d
2Q
dt2

+ R dQ
dt

+
Q
C
= E0 cosωt (2)

Q(0) = idtt=0∫ =Q0
dQ
dt t=0

= i(0) = i0

L d
2i
dt2

+ R di
dt
+
i
C
= −ωE0 sinωt (3)
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U = edtt∫
C d

2U
dt2

+
1
R
dU
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+
U
L
= I0 cosωt

U (0) = edtt=0∫ =U0
dU
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= e0

C d
2e
dt2

+
1
R
de
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+
e
L
= −ω I0 sinωt

e(0) = e0
de
dt t=0
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DL2 = R2 − 4L
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R
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1
τ
±ω

i(t) = c1e
λ1t + c2e

λ2t = c1e
−
1
τ
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i(0) = e0 c1e
0 + c2e

0( ) = 0

i(t) = c1e
−
t
τ eωt − e−ωt( ) = 2c1e

−
t
τ e

ωt − e−ωt

2
= 2c1e

−
t
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di(t)
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τ
e
−
t
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di(t)
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L
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L
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λ = −
R
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= −
1
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i(t) = c1e
−
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τ
t
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−
t
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di(t)
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=α ± jω

i = eαx (c1cosωx+ c2sinωx)
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−
R
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R
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τ
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λ = −
R
2L

= −
1
τ

q(t) = c1e
−
t
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τ +CE = e
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q(0) = c1+CE = 0

c1 = −CE
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i 0( )=− c1
τ
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y = Anx
n

n=0

∞

∑
Power series
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!y = nAnx
n−1

n=1

∞

∑ = n+1( )An+1xn
n=0

∞

∑

!!y = n n−1( )Anxn−2
n=2

∞

∑ = n+ 2( ) n+1( )An+2xn
n=0

∞

∑

Recurrent formula



��12.1
0�����(�% 

28

(�)

!y + y = 0

xn,�,��#���+0)*/&)".�

�,��	,
�#���� 

(n + 1) An+1 + An = 0
&&(�n + 10n)�$�!/)

nAn + An–1 = 0

	(12.1), 	(12.2) 0
���	(12.4)-�

�'/)�

(12.4)

!y + y = n+1( )An+1xn
n=0

∞

∑ + Anx
n

n=0

∞

∑ = 0
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An = −
1
n
An−1

An = −
1
n
An−1 = −1( )

2 1
n
1
n−1

An−2 =!= −1( )
n 1
n!
A0

y = Anx
n

n=0

∞

∑ = A0
−1( )

n

n!
xn

n=0

∞

∑ = A0
1
n!

−x( )
n

n=0

∞

∑ = A0 exp −x( )
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(�) �(12.1), �(12.2) ���
��(12.5)�
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x n+1( )An+1xn
n=0

∞

∑ − Anx
n

n=0

∞

∑ = n+1( )An+1xn+1
n=0

∞

∑ − Anx
n

n=0

∞

∑

= nAnx
n

n=1

∞

∑ − Anx
n

n=0

∞

∑ = x
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y =C1 Anx
n

n=0

∞

∑ +C2 Bnx
n

n=0

∞

∑

Polynomial

Regular point
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(�)

!!y − x !y − y = 0


(12.1) – (12.3)'����
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(12.6)

!!y − x !y − y = n+ 2( ) n+1( )An+2xn
n=0

∞

∑ − x n+1( )An+1xn
n=0

∞

∑ − Anx
n

n=0

∞

∑

= n+ 2( ) n+1( )An+2xn
n=0

∞

∑ − n+1( )An+1xn+1
n=0

∞

∑ − Anx
n

n=0

∞

∑

= n+ 2( ) n+1( )An+2xn
n=0

∞

∑ − nAnx
n

n=1

∞

∑ − Anx
n

n=0

∞

∑ = 0
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(n + 2)(n + 1)An+2 – nAn – An
= (n + 1){(n + 2)An+2 – An} = 0

• ����n = 0 #�%�$����#���
�
���

(n + 2)An+2 – An = 0
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An =
1
n
An−2

An = A2m =
1
2m
A2m−2 =

1
2m ⋅2 m−1( )

A2m−4 =!=
1
2mm!

A0

=
1
2m( )!!

A0
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An = A2m+1 =
1

2m+1
A2m−1 =

1
2m+1( ) 2m−1( )

A2m−3

=!=
1

2m+1( ) 2m−1( )!3
A1 =

1
2m+1( )!!

A1

y = A0 + A1x + A0
1
2mm!

x2m
m=1

∞

∑ + A1
1

2m+1( )!!
x2m+1

m=1

∞

∑

= A0
1
2mm!

x2m
m=0

∞

∑ + A1x + A1
1

2m+1( )!!
x2m+1

m=1

∞

∑
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= A0
1
2m( )!!

x2m
m=0

∞

∑ + A1
1

2m+1( )!!
x2m+1

m=0

∞

∑
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y = xλ Anx
n

n=0

∞

∑

p x( ) = 1x Pmx
m

m=0

∞

∑ , q x( ) = 1
x2

Qmx
m

m=0

∞

∑

(12.7)

regular singular point
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x2 !!y + xp x( ){ } x !y( )+ x2q x( ){ } y = 0
xp x( ) = Pmx

m

m=0

∞

∑ , x2q x( ) = Qmx
m

m=0

∞

∑

λ + n( ) λ + n−1( )Anxλ+n
n=0

∞

∑ + Pmx
m

m=0

∞

∑
$

%
&&

'

(
)) λ + n( )Anxλ+n

n=0

∞

∑
*
+
,

-,

.
/
,

0,

+ Qmx
m

m=0

∞

∑
#

$
%%

&

'
(( Anx

λ+n

n=0

∞

∑
#

$
%%

&

'
((= 0
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λ(λ – 1) + P0λ + Q0 = 0
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,�(*�0
– �%$��P0, Q0&�

P0 = [xp(x)]x = 0,       Q0 = [x2q(x)]x = 0
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�#&�&�
# λ1 ≥ λ2 $���*�
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λ1 – λ2 ≠ �


λ1 = λ2 = λ

λ1 – λ2 = �.�



y2 = x
λ2 Bnx

n

n=0

∞

∑

y2 =Cy1 log x + x
λ2 Bnx

n

n=1

∞

∑

y2 =Cy1 log x + x
λ2 Bnx

n

n=0

∞

∑
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. λ1 -�&3���y1/

+�'3 ���y1+1���,���y2/�λ1 – λ2 .
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y1 = x
λ1 Anx

n

n=0

∞

∑

�12.1  1���,���y2.� (C/�
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