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etA �b ±¨�½õ ý�Â� üÞµþ¤�Úó� �î Putzer Ýµþ¤�Úó� .Àª�� üã�Âõ ÅþÂ��õ ×þ A À��î ­Âê .1 ñ��b¨.À��î �±¨�½õ Âþ¥ ÅþÂ��õ ý�Â� �¤ etA ,Ýµþ¤�Úó� ßþ� ¥� ù¢�Ôµ¨� �� ?À�îüõ ¤�î Ýµþ¤�Úó� ßþ� �Â� ?´Æ�� ´¨�
A =





1 − 1 13 5 20 0 3 

.À��î ´��� �¤ ö� ø À�Æþ��� �¤ Floquet �b �Ìì �¤�¬ .2 ñ��b¨
R ¤¢ ø À�µÆû t ¥� üã���� ö� ý�û�þ�¤¢ �î Àª�� n �b ±�Âõ ¥� üã�Âõ üÆþÂ��õ A(t) À��î­Âê .3 ñ��b¨Õ�ì¢ ¤�Ï�� �¤ v �� ´±Æ÷ X ′ = A(t)X ù�Úµ¨¢ Liapunov ý�Þ÷ ,Rn ¥� v Â
 Ô¬Â�è �
Ìä ý�Â� .À÷��µ¨���×þ �� ´±Æ÷ ùÀª ù¢�¢ ù�Úµ¨¢ Liapunov ý�Þ÷ ù�Ú÷� ,¢�ª ­Âê ü�ø���-T üÆþÂ��õ A(t) Âð� .À��î ÓþÂã�?´¨� ��Àî É¡�ª ö� ?´Æ�� v ö� .´¨� Â��Â� ù�Úµ¨¢ ßþ� �� �µÆ��ø ý�ûÉ¡�ª ¥� üØþ �� «�¡ ýv?�Â��Æþ�Öõ �¤ üÎ¡ �f±þÂÖ� ø üÎ¡ ý�ûù�Úµ¨¢ ¤¢ º��¤�õ ü÷�Â½� �bÎÖ÷ ´�ã®ø �î ý���Ìì �¤�¬ .4 ñ��b¨.À��î ´��� �¤ ö� ø À�Æþ��� À�îüõ,üÖ�Ö� üã���� b ø a ö� ¤¢ �î ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ y′′

− a(t)y′ + b(t)y = 0 Û
 �Æ÷�ÂÔþ¢ �b ó¢�ãõ .5 ñ��b¨Âð� À��î ´��� .Ý�Æþ��� X ′ = A(t)X �¤�¬ �� �¤ �ó¢�ãõ ßþ� À��î­Âê .À�µÆû R ¤¢ �µ¨��� ø ü�ø��� -Tö���üõ ýø�Æ� ßþ� ×Þî �� �þ� .η1η2 = exp
( ∫ T0 a(s)ds

) ù�Ú÷� ,À�ª�� A(t) �bÊ¿Èõ °þ�Â® η2 ø η1?¢Âî ü¨¤Â� �¤ ùÀª ù¢�¢ �b ó¢�ãõ ý�û���� �Àa õ ¥�¤¢ ¤�µê¤,üÖ�Ö� üã��� b ö� ¤¢ �î ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ y′′
− (cos2 t)y′ + b(t)y = 0 Û
 �Æ÷�ÂÔþ¢ �b ó¢�ãõ .6 ñ��b¨� î üðÄ þø ß þ� � � ,y = y(t) �f · õ ,¢¤�¢ ü ���� � ó¢� ã õ ß þ� À � � î ´ �� � .´¨� R ¤¢ � µ¨� � � ø ü �ø� � � -π.limt→∞ y(t) = ∞



�b ÎÖ÷ Âû ´�ã®ø .Àþ¤ø� ´¨¢�� �¤ Âþ¥ ü
 Î¡Â�è Û
 �Æ÷�ÂÔþ¢ ��¢�ãõ ù�Úµ¨¢ ü÷�Â½� ¯�Ö÷ .7 ñ��b ¨Âû üÚþ�ÆÞû ¤¢ �¤ ù�Úµ¨¢ ¥�ê ý�Þ÷ ø À��î ü¨¤Â� ,ý¤�Àþ���÷ �þ ü±÷�¹õ ý¤�Àþ�� ,ý¤�Àþ�� ÂÑ÷ ¥� ,�¤ ü÷�Â½�.À��î Ý¨¤ ü÷�Â½� �bÎÖ÷
{

x′ = −2x + 2x2
y′ = −3x + y + 3x2À�û¢ ö�È÷ .À��î Û� ü±Îì ��Êµ¿õ ¥� ù¢�Ôµ¨� �� �¤ Âþ¥ ü
 Î¡Â�è Û
 �Æ÷�ÂÔþ¢ ��¢�ãõ ù�Úµ¨¢ .8 ñ��b¨

limt→∞(x2(t) + y2(t)) ,Àª�� ù�Úµ¨¢ ßþ� ¥� ü���� (x(t), y(t)) Âð� .´¨� ù�Úµ¨¢ ßþ� ¥� ý¤�Àõ À��ø ùbÂþ�¢.Àþ¤ø� ´¨¢�� �¤
{

x′ = −y − x(x2 + y2 − 1)

y′ = x − y(x2 + y2 − 1)
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