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〈ξ(t)〉 = 0,

〈ξ(t)ξ(s)〉 = Dδ(t − s). (3)

du]��ªÇ�]�� �mp��©ÚÈ©
'X, =

φ(t) =
∫ t

0

Ω̃dt

= Ωt +
∫ t

0

ξ(s)ds,

Ï d ª Ç � 3 D ( � { � - y å

� cos
[
Ωt +

∫ t

0

ξ(s)ds

]
, ÙÚO²þ�〈

cos
[
Ωt +

∫ t

0

ξ(s)ds

]〉

=
1
2

{〈
exp(iΩt) exp

(
i
∫ t

0

ξ(s)ds

)〉
+

〈
exp(−iΩt) exp

(
−i

∫ t

0

ξ(s)ds

)〉}
= exp

(
−1

2
Dt

)
cos Ωt. (4)

�5��f3ªÇkÞá�{�å-ye�
�Å�©�§�

d2x

dt2
+ ω2x = cos

[
Ωt +

∫ t

0

ξ(s′)ds′
]

, (5)

ª¥ ω 6= 0. �§ (5) �)�

x(t) = x0 cos ωt +
u0

ω
sinωt

+
1
ω

∫ t

0

sinω(t − s) cos

[
Ωs

+
∫ s

0

ξ(s′)ds′

]
ds, (6)

ª¥, x0 ´�5��fgd�Ä�Ð© £, u0 ´
�5��fgd�Ä�Ð©�Ý. é (6) ª?1Ú
O²þ��

〈x(t)〉 = x0 cos ωt +
u0

ω
sinωt

+
1
ω

∫ t

0

sinω(t − s)

×
〈

cos
[
Ωs +

∫ s

0

ξ(s′)ds′
]〉

ds

= x0 cos ωt +
u0

ω
sinωt

+
1
ω

∫ t

0

exp
(
−1

2
Ds

× sinω(t − s) cos)(Ωs) ds. (7)

� t → ∞ �, ��XÚ�A���Ý�

〈x(t)〉 = x0 cos ωt +
u0

ω
sinωt +

D

(
D2

4
+ ω2 + Ω2

)
2ω

[
D2

4
+ (Ω + ω)2

] [
D2

4
+ (Ω − ω)2

] sinωt

−

D2

4
− Ω2 + ω2[

D2

4
+ (Ω + ω)2

] [
D2

4
+ (Ω − ω)2

] cos ωt

= A cos(ωt + ϕ). (8)

d (8) ª��, XÚ�ÑÑ�A´�Ì{��Ä, �ÄªÇÚgd�Ä��kªÇ�Ó, �Ì�

A =


x0 −

D2

4
+ ω2 − Ω2[

D2

4
+ (Ω + ω)2

] [
D2

4
+ (Ω − ω)2

]


2

080502-2



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 8 (2012) 080502

+


u0

ω
+

D(
D2

4
+ ω2 + Ω2)

2ω

[
D2

4
+ (Ω + ω)2

] [
D2

4
+ (Ω − ω)2

]



1/2

, (9)

Ð� �

ϕ = arctan


u0

ω
+

D

(
D2

4
+ Ω2 + ω2

)
2ω

(
D2

4
+ (Ω + ω)2

)(
D2

4
+ (Ω − ω)2

)


×

x0 −

D2

4
+ ω2 − Ω2(

D2

4
+ (Ω + ω)2

)(
D2

4
+ (Ω − ω)2

)

−1 . (10)
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ã 1 � Ì A � ª Ç D ( r Ý D � C z (a) ω = 20;
(b) Ω = 50

3 ÑÑ�A�Ì��Å��

3.1 ���AAA���ÌÌÌ���ªªªÇÇÇDDD(((rrrÝÝÝ���CCCzzz

�{�-yåªÇ Ω = 50, 70, 90 �, �â (11)
ª��� A-D ­�Xã 1(a) ¤«. lã 1(a) �±
wÑ: XÚ�A�Ì A �ªÇD(rÝ D �Cz
Ñy����¸, ¥yDÚ��Å��. �X{�
-yåªÇ�O�, ��¸ ��m£Ä, �¸�
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�gd�Ä��kªÇ ω = 10, 20, 30 �,
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zÑy����¸, ¥yDÚ��Å��. �X�
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�Å�� [15]. ã 2(a) Úã 3(a) �`²: ªÇD(r
Ý��u{ZXê, aquL{Zy�, D(rÝ
O���½��³�Ú��y�þ��.

4 ( Ø

�©ïÄ
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 “ý¢” �Å��Ú³�y�, D(rÝO��
�½����Ú³�y�þ��.

�©�?Ø
 x0 = u0 = 0 ��¹e�A�
Ì��Å��A5, du�5��f´Ã{Z�,
3 x0 Ú u0 Ø´Ñ�"��¹e, o�A�Ì��
Å��A5¬u)½5�UC. �·�uy3 x0

Ú u0 þé���¹e, �©�(J3½5Ú½þ
þÑ´�(�. �k3Ð© x0 Ú u0 ���½��,
o�A�Ìâ¬m© l�©�(J. duNõ¢
SXÚ´3�k�Ä�Qmé��¹eâ,É�
	.-y�, ��©�(Øk�½�ë�d�.
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Abstract

In view of the situation that the linear harmonic oscillator is subjected to the simple harmonic force with the frequency fluctuation,

we work out the expression of the first-order moment for the system response. It is found that the system output response vibrates at the

natural frequency, that the response amplitude shows bona-fide stochastic resonance as the simple harmonic excitation force frequency

varies, and that the suppression and the resonance appears as the natural frequency varies.
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