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ẋ = −y − z,
ẏ = x+ py,
ż = q + z(x− r).
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x0 =
r ±

√
r2 − 4pq

2
, y0 =

r ±
√
r2 − 4pq
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, z0 =

− r ∓
√
r2 − 4pq

2p
.
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r2 = 4pq.
ÖON�×

Ô^ï��nñÓò î²þ5�bïh÷�î²ò¼ûLêÒí�çÓñ
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M =

∣∣∣∣∣∣

λ −1 −1
1 λ− p 0
z0 0 λ− x0 + r
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,
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λ3 + λ2(r − p+ py0) + λ(1− r − py0 − y0)− 2py0 = 0.
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ëDíÒî²îUú²ëmê~úmí~ú²ë²ñnñ í
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r = 0.4

��ü$ï��bï��númêh�nñÓí~ú²ñnéÓêÒíh��î²ê�ô��bïhë²öÓê~önñÓêOÖtÚ�×Në��ÒúmîUù
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λ1 = 0, λ2,3 = ±i
√

2.
Ö°	�×

Ê$î²íh��îhçÓõ��nô óÓîhçÓô�éÓê~önñÓêF��ï��bï��númêh�nñÓí~ú²ñnéÓêÒíh��î5Î�î.ô��bïhë²öÓê~önñný ó��Óê�øÓóÓîhçOï�Î~ïUê~ú��ÓêhÍ9ê~önñÓê$ë9ë²ñ�øbê
eλt
û�úmî

öbï
çÓñnénñÓêXénñÓí~úmî�òsönñÓòsì/�
��î5�nöÓê~ùBÖ°	�×�îUú²ëmê~ébïUê~ú�î²íh�nñ�çnçÓý��nñnýnò3�ÓêhÍ9ê~önñný�ëmîKë��ÓêÒòfê~önñ óÓî�÷
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T wox = 2π
Imλ2,3

=
√

2π ≈ 4.5.
Öt÷�×
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x � z r�U�p z �
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p = 0.2 � q = 0.2 � r = 0.2
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çbêÒê
r = 0.2
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���1������������������������"�������)�.�������> �¡Q¢���£ ���;¤�¡¥��¢.¦5§>�.¨.©



��¢�� ª�«H¬�«9�®�¯�°;±H²;³�´�µ�¶�«�·4«F¸1¹�º.°;»�±H´.¼;½>µ/¾�«�·4«7¿%À�Á>À7»�¼;°;º

îUéÓê~önõ$�\î5�Óî5Í9îAíÒîUë²óbï
øOïUê~ú/í�î5�Óê~ö���îUùÏÖt÷�×��~�+ñnöbïUòsñ���ïAóÓêh�ÓêÒòfê~önöÓîUù
y
úUï���Ì�ê���ï��bï��númêh�nñn÷Òômê~úmí�ý�öbï
çÓñ�ü

énñÓêÒò�î²íh�nñ�çnçÓý��nñnùdû�öbïf��îUúmî5�nìAê1öbï
çbî{Ì�ê~ö òfê�ønçbê~önönì¼ù.ø��Óê~ùÓÿ�ûmô�ëmîÒøÓý�Þ�ñnù.ñn÷�î²þ5�bï�Ì9ïhèFÞ�ô�è úmîUé��nô
öbïNþ²êÒíh��îUöÓê~énöÓî²í~ú²õYÖb�nñÓí²���Uþ.×��

FfñÓí²��JUþ ñË�nñÓí²�?�Uþ í~ñ�ÎÒöbï
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ï
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øbê~ú�öÓê���ÿ�ÿ�êh�nú²ñnë²önìAò¼�

ÛAøÓönñÓòSñn÷Gï
çÓõ
úmêh�nöbïhú²ñnë²önì/�+ë\ï��nñbïhönúmîUë1ý�ëUçÓýnê~úmí�ý�ñÓòsónô
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x
û
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ẋ = −y − z +A
∑
δ(t − nT ),
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ż = q + z(x− r),
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