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x′′(t) + γx′(t) + ω2x(t) = f(t) � D �� Lhe�g�g�d
f(t) = f0 cosωdt
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(x(t), x′(t))
� d;e�HKN,XRX,VYX��K���K� ��o��������,�\m�l����bcHKdKe�Oaf1gRL1L1X\EKF/X�`Ye�J�f1d�OaJy��{_X�XwL1f

1

T

∫
t0+T

t0

x′(t)f(t)dt � rR�
V�gRe,X~e�HKN,X�X�e�J}`ae�fhx��R�R{_�Rf1`YO_��OaJyi\gRd\`afhf1{aOag�XzX,VYX�N,XRL�O�X�NRg�fhx�XRL�O�X~g�`Ye�f1LhL0XRXwOYOag�{af1L1LhJ�E^G�R`_`a�

t0
gRd�V�gRe�f1dzXwVYXwdKiKJyOae�f � e�gRe�Jyf1LhJMJy{_f

t0
� d�Xw{_NRgRVYX���VYX

T = 2π/ωd
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�\EG�XweP`Yf�JyL1fh�� )g� KHKL0XRXwOaf1gwO_X¡e�f1L1 \Xwf1LhJ}J�`_Xwx�Xwd���x9 \�R{af0`�O_�Rd¢{�X,V�g�f�O_JuO_HKf1`YO_X¡{aJ `YHK{�`Y�`YJ}f1`YO_X\E�s#g� KHKL0XRX,O_fhg�f � JydzeRJyi\f�O��P`YO_�|e�HKN,XRX � f�£�Jy{_Jyd�O_f1X�XwL1fh��i�O_�RLh�� \Xw{_f

dN1

dt
= ε1N1(t) − β1N

2
1 (t) − γ1N1(t)N2(t)

dN2

dt
= ε2N2(t) − β2N

2
2 (t) − γ2N2(t)N1(t)

¤ i�O_�RLh��f1`_`a��J}`af1fhd�O���N,�,OG \Xw{�Xwx9JyOa{_f�OtNRg�f � X�Xwd~OaHKL1e�f�O�X�`YJ}HK{_X�X�N,XR`YOaf*�
• εi ¥ e�HKfhd\e�X~dKgR �J}X�`�O_f/ �gR KH\L1X�X,Oaf1g

Ni

e,XR`aN,Xwf0`Yf*v�V�g�`���x9 \�R{af0`YOa��J}f�{�X,V�g�f�Oa�O_XRf1`afIe,XR`aN�H\X
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