
Ly = a
=
y + 2b

−
y + cy = 0: ··x + 2µ ·x + ω2

0x = 0
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= λxe
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+ 2bλ + c = 0 = λ
2

+ 2µλ + ω2
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±

√
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√
µ2− ω2

0

overdamping b
2

> ac: µ > ω0 � λ0 6= λ1 � R: λ0, 1 = −µ±
√

µ2− ω2
0 < 0 �

{
x0

= λ0xe �
x1

= λ1xe �

underdamping b
2

< ac: 0 6 µ < ω0 � λ0:1 = p± iq = −µ± i
√
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0− µ2

�

{
x0

= (p + iq) xe = pxe (qxc + iqxs)
x1

= (p − iq) xe = pxe (qxc− iqxs)
�

{
x

R
0

= pxeqxc = −µte cos x
√

ω2
0− µ2

x

R
1

= pxeqxs = −µte sin x
√

ω2
0− µ2

no damping µ = 0:

{
x0

= cos ω0x
x1

= sin ω0x

critical damping b
2

= ac: µ = ω0 � λ0, 1 = − b

a
= −µ double �

{
x0

= e−bx/a = −µxe
x1

= xe−bx/a = x−µxe
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=
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=
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=
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−
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{
0y = 0
0

−
y = 1

=
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−
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{
0y = 1
π/2y = −1

=
y − 2

−
y + y = 0

{
0y = −2
0

−
y = 4



=
y −

−
y +

y

2
= 0

{
0y = −1
πy = 1

y = ex/2
(
c1 cos

x

2
+ c2 sin

x

2

)
: c1 = −1: c2 = e−π/2

3
=
y − 8

−
y − 3y = 0

{
−3y = e
3y = e

=
y − 7

−
y + 12y = 0

{
0y = 2
0

−
y = 7

=
y + 6

−
y + 9y = 0

{
0y = 1
0

−
y = 0

=
y + 4y = 0

{
0y = 1
0

−
y = 0

=
y + 4

−
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{
0y = 1
0

−
y = 0

=
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−
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{
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−
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)

=
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−
y + y = 0

{
1y = 0
0

−
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xÄ = 2e−x (x− 1)


