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�¦³ª´�·�°�Ã�¨·�°�
Ä��e��.«. 1834 ª·«ª�¦®�»n¤�µª­�°���µ¤ªnµ��°®r��­�°��¦́­Á�¨�(John Scott Russell) Å�o­́�Á��Á®È��¦µ��
�µ¦�r®�¹É�Ä�¦³®ªnµ��µ¦��¨°�Á¡ºÉ°®µ¡µ¦µ¤·Á�°¦rÁ¡ºÉ°Á�¦̧¥�Á�¸¥�®µ�nµÂ¦�¤oµ1 ­Îµ®¦́��µ¦ª́��Îµ΅��°�Á�¦ºÉ°�
¥��rÁ¦º°�Á�µ¡�ªnµ�Á¤ºÉ°®¥»�Á¦º°°¥nµ��¦³�´�®´�Ä��n°��µ��ÊÎµÄ��µ¦��¨°��¸Ê�(�¼¦¼��¸É�2 �¦³�°�) Å�o�¦µ��� º̈É�
��µ�Ä®�n ¼̈�®�¹É�� Á� º̈É°��nµ��µ�®´ªÁ¦º°� �nµ�Å�¥́��oµ¥Á¦º°� Â öªÁ� º̈É°��n°Å��µ¤�n°��µ��ÊÎµ� Ã�¥��¦́�¬µ
�ªµ¤Á¦Èª� Â¨³� ¦¼�¦nµ��°�� º̈É�ÅªoÁ�n�Á�·¤� ¦́­Á�¨Å¤nÅ�o¨³Á¨¥�n°�¦µ���µ¦�r�¸ÉÁ�µ¡�Ä��¦́Ê��¸Ê� Á�µ¤»n�«¹�¬µÂ¨³
�Îµ�µ¦��¨°�Á¡ºÉ°®µ�o°Á�È��¦·�Á�}�Áª¨µ�¦³¤µ��10 �e���Å�o�o°­¦»��4 �o°Á�̧É¥ª�́�� º̈É��́�� n̈µªªnµ�:
(i) � º̈É��́�� n̈µªÁ�}��¨ºÉ�Á�¸É¥ª (solitary wave) �¸É¤̧¦¼�¦nµ�Á�}�Å��µ¤­¤�µ¦

 2( , )  sech ( )u x t h k x vt 

Á¤ºÉ°� ( , )u x t Á�}�Â°¤¡ ·̈�¼�2 �°�� º̈É�� �¹É��¹Ê��́� x �¹É�Á�}��́ªÂ�¦�¸ÉÁ�̧É¥ª�o°��́��ÎµÂ®�n�Ä�Â�ª¦µ�
Â¨³ t �¹É�Á�}��́ªÂ�¦�¸ÉÁ�̧É¥ª�o°��́�Áª¨µ,

h, v, k Á�}��nµ���́ªÄ�Ç , Â¨³   2
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x x
x

e e



(ii) �oµ¤̧�ÊÎµ�Îµ�ª�¤µ�¡°��È�³­µ¤µ¦�­¦oµ�� º̈É���·��¸ÊÅ�o��́Ê�Â�n�2 ¼̈�� º̈É��Á�}��o�Å�
(iii) � º̈É�Á�̧É¥ª��·��¸Ê�­µ¤µ¦�Á� º̈É°��¸É�oµ¤�́�Å�o�Ã�¥Å¤n�ÎµÄ®o�´Ê�¦¼�¦nµ�Â¨³�ªµ¤Á¦ÈªÁ�¨̧É¥�Â�¨�

¦¼��¸É�1: £µ¡�Îµ¨°��µ¦Á� º̈É°��¸É�°�� º̈É�Ã� ·̈�°�®�¹É���nµ�°¸�� º̈É�Ã� ·̈�°�®�¹É��­¦oµ�Ã�¥Ã�¦Â�¦¤�Maple 9.5

(iv) ­Îµ®¦́�� º̈É��¸É¤̧Â°¤� ·̈�¼�­¼�­»��h Â¨³� º̈É��¸É�nµ��µ��ÊÎµ�¸É¤̧�ªµ¤ ¹̈��d �³¤̧�ªµ¤Á¦Èª v Á�nµ�́�
( )v g d h  (1.1)

Á¤ºÉ°�g �º°��nµ�ªµ¤Á¦n��°�ª́��»�¸É��°¥nµ�°·­¦³�Ã�¥¤̧�nµÁ�nµ�́��9.8 Á¤�¦��n°�ª·�µ�¸¥��Îµ΅�­°�



�µ¦«¹�¬µÄ�Á¦ºÉ°��¸Ê�°�¦́­Á�¨� �ÎµÄ®oÁ�µ­µ¤µ¦�°�·�µ¥�¦µ���µ¦�r°ºÉ�Ç� �¸É�´�ª·�¥µ«µ­�¦rÄ�­¤́¥�´Ê�¥́�Å¤n
­µ¤µ¦�°�·�µ¥Å�oÁ�n��Á�µ­µ¤µ¦��¦³¤µ��ªµ¤­¼��°��́Ê��¦¦¥µ�µ«�°�Ã¨�Å�o°¥nµ�Â¤n�¥Îµ�µ�­¤�µ¦�(1.1)
Â¨³�­µ¤µ¦�°�·�µ¥Å�oªnµ�ÎµÅ¤���¸É°¥¼nÅ�¨�³Å�o¥·�Á­̧¥��°��g�Ä®�n�n°��¸É�³Å�o¥·�Á­̧¥�­́É�Ä®o¥·��g�

Ä��e�.«. 1895 Korteweg Â¨³�De Vries Å�o�̧¡·¤¡r�§¬�¸�°�� º̈É��ÊÎµ�ºÊ��(shallow water waves) ªnµ
� º̈É��³¤̧΅�¬�³Á�}�Å��µ¤�¨Á�¨¥�°�­¤�µ¦
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  , T Â¨³�  �º°��nµ�ªµ¤�¹��·ª�Â¨³��ªµ¤®�µÂ�n��°��ÊÎµ�µ¤ Î̈µ�́�

­¤�µ¦� (1.2) Á�}��¸É¦¼o�́��́��̧Ä��µ¤­¤�µ¦� KdV (KdV equation) �¹É�Á�}�­¤�µ¦Á�·�°�»¡´��r¥n°¥3 (partial
differential equation) �oµ�Îµ®��Ä®o�ªµ¤Á¦Èª� v c gd   Â öª�­¤�µ¦�¸Ê�³¤̧�¨Á�¨¥�º°

 2( , )  sech ( )u x t h k x vt  (1.3)
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  �¹É��¦��́�¦¼�Â���°�� º̈É��¸É¦́­Á�¨Å�o�o�¡��Â¨³�¨Á�¨¥�¸Ê�°�Ä®o�¦µ�ªnµ�­Îµ®¦́�� º̈É���·��¸Ê

�¥·É�� º̈É�¤̧�ªµ¤­¼�Á�nµÅ®¦n� � º̈É��³¤̧�ªµ¤Â��¤µ��¹Ê�Á�nµ�´Ê�� Â¨³Ä��Îµ�°��΅��́�� �oµ� º̈É�¤̧�ªµ¤�ªoµ�¤µ�
�¹Ê���ªµ¤­¼��°�� º̈É��È�³¨�¨��

Ä��e�.«. 1965 Zabusky Â¨³� Kruskal Å�oÂ­��Ä®oÁ®È�Ä�Á�·��́ªÁ¨�ªnµ� �¨Á�¨¥�°�­¤�µ¦� KdV
�¦³¡§�·�́ªÁ�}�΅�¬�³�°�� º̈É��¸ÉÁ¤ºÉ°Â�¦�­°�®¦º°¦ª¤�́ª�́�Â öª� �³¥́���¦́�¬µ�ªµ¤Á¦ÈªÂ¨³¦¼�¦nµ��°�� º̈É�
ÅªoÁ�n�Á�·¤�Â¨³Á¦̧¥�� º̈É��¸É¤̧΅�¬�³Á�n��¸Êªnµ��Ã�¨·�°�� (soliton)

Ä��{��»�´�¤̧�µ¦«¹�¬µÁ�̧É¥ª�́�Á¦ºÉ°�Ã� ·̈�°�°¥nµ�Â¡¦n®¨µ¥�°¥nµ�Á�n���´�¢d­·�­r­�µ�³�°�Â�È��(solid
state physicists) ¡¥µ¤Ä�oÃ� ·̈�°�Ä��µ¦°�·�µ¥¦¼�¦nµ�¡´¨­r�°�Â­�, �´���·�«µ­�¦r�¦³¥»��r� ¡·�µ¦�µÃ� ·̈
�°�Á�}��o�Â��� Ä��µ¦®µ�¨Á�¨¥�°�­¤�µ¦� º̈É�Å¤nÁ�·�Á­o�� (nonlinear wave equations) Â¨³� �´�­¤»�¦
«µ­�¦r�°�·�µ¥΅�¬�³�°�� º̈É�­¹�µ¤·�(Tsunamis) �oª¥Ã� ·̈�°� Á�}��o�

¦¼��¸É�2 : �n°��µ��ÊÎµ�¸É¦́­Á�¨Ä�oÄ��µ¦��¨°���¸É�Union Canal Ä� ö¤®µª·�¥µ΅¥�Heriot-Watt
�nµ¥Á¤ºÉ°ª́��¸É�12 �¦��µ�¤��.«.1995. (£µ¡�µ��http://www.ma.hw.ac.uk/solitons/press.html)



¤°��¨ºÉ�­¹�µ¤·��nµ�Ã�¨·�°�
�µ�Á®�»�µ¦�r� º̈É�¥́�¬r­¹�µ¤·�Á�oµ� n̈¤�µ¥ {~��°��¦³Á�«Å�¥ {~�°´��µ¤́��Â¨³�¦³Á�«°ºÉ�Ç�°¸�®¨µ¥

�¦³Á�«Ä�Á�oµª́�°µ�·�¥r�¸É�26 �´�ªµ�¤�¡.«. 2547 �µ¤Áª¨µÄ��¦³Á�«Å�¥�Á®�»�µ¦�rÄ��¦́Ê��´Ê��º°Á�}��µ¦Á�·�
� º̈É�­¹�µ¤·�¦́Ê�Â¦��¸É�¦µ��Ä��¦³ª́�·«µ­�¦r�°��¦³Á�«Å�¥�Á¡ºÉ°�¸É�³�Îµ�ªµ¤Á�oµÄ�� º̈É���·��¸ÊÄ®o¤µ��¹Ê��¤»¤
¤°��°�� º̈É�­¹�µ¤·Ä�Á�·�Ã� ·̈�°��µ�­nª���³�¼��ÎµÁ­�°Ä��¸É�¸Ê
�¨ºÉ�­¹�µ¤·Á�·��¹Ê�Å�o°¥nµ�Å¦�?

�µ����ªµ¤� Seven Principles for Planning and Designing for Tsunami Hazards Ä�Á�º°�
¤̧�µ�¤��.«. 2001 Ã�¥�National Tsunami Hazard Mitigation Program Å�o�·¥µ¤� º̈É�­¹�µ¤·ªnµ��º°��� »̈n¤�°�
� º̈É�¥µª�¸ÉÁ�·��µ��µ¦Á�oµÂ���¸É�°��ÊÎµ�Îµ�ª�¤µ�°¥nµ��́�¡΅��

­Îµ®¦́�Á®�»�µ¦�r�µ¦Á�·�� º̈É�¥́�¬rÄ�ª́��¸É� 26 �´�ªµ�¤� �µ¤�nµªÅ�o� n̈µªªnµÁ�·��µ��µ¦Á º̈É°�Å�¨�°�
Â�n��ª̧�­°�Â�n��¸É°¥¼n�·��́�� �µ¦Á º̈É°�Å�¨�́�� n̈µª¤̧�ªµ¤¦»n�Â¦�¤µ�� ���ÎµÄ®oÁ�·�Â�n��·�Å®ª�¦́Ê�Ä®�nÄ�
�¦³Á�«°·�Ã��¸Á�̧¥��¹É�¤̧�ªµ¤¦»�Â¦��¹��´Ê��9 Ä�¤µ�¦µ¦·�Á�°¦r�Â¨³�µ¦Á º̈É°�Å�¨�´Ê��ÎµÄ®oÁ�·��µ¦Á� º̈É°��́ª�°�
�ÊÎµ���ÎµÄ®oÁ�·�� º̈É�­¹�µ¤·

�°��µ��¸Ê� �µ¦�¨�� n̈°¥¡΅��µ�­¼n�ÊÎµ°¥nµ�¦»�Â¦�Â¨³¦ª�Á¦Èª� °µ�·Á�n�� �µ¦¦³Á�·��°�£¼Á�µÅ¢Ä�o�ÊÎµ
�µ¦���°�°»�µ�µ«�r��µ�Ä®�n¨�Ä�¤®µ­¤»�¦� �È­µ¤µ¦��ÎµÄ®oÁ�·�� º̈É�­¹�µ¤·Å�oÁ�n��́�� Ã�¥�¦³ª́�·«µ­�¦r� ¤̧
�µ¦¡�ªnµÁ�·� ¼̈�°»�µ�µ«�r��µ�Ä®�n��¨�­¼n¤®µ­¤»�¦Ä�¥»��¸ÉÅ�Ã�Á­µ¦r�¦°�Ã¨�°¥¼n� °µ��³Á�}�Å�Å�oªnµ� º̈É�­¹
�µ¤·�¸ÉÁ�·��¹Ê�Ä��¦�̧�¸Ê�Á�}�­nª�®�¹É��°�­µÁ®�»�¸É�ÎµÄ®oÅ�Ã�Á­µ¦r­¼�¡´��»r�ÈÅ�o!!!

­Îµ®¦́��µ¦°�·�µ¥΅�¬�³� º̈É�­¹�µ¤·Ä�Á�·���·�«µ­�¦r��³�¦³�°�Å��oª¥­¤�µ¦­°�­nª��º°
1. �¨ºÉ�­¹�µ¤·Ä��nª��ÊÎµ�ºÊ� �³­µ¤µ¦��¼�°�·�µ¥Å�o�oª¥­¤�µ¦� KdV �¸É¤̧�¨Á�¨¥Á�}�Å��µ¤­¤
�µ¦�(1.3) �́��¸ÉÅ�o� n̈µª¤µÂ öª

2. �¨ºÉ�­¹�µ¤·Ä��nª��ÊÎµ¨¹� �³­µ¤µ¦��¼�°�·�µ¥Å�o�oª¥­¤�µ¦�Á¦°�·�Á�°¦rÅ¤nÁ�·�Á­o�� (nonlinear
Schrödinger equation) (­¤�µ¦�¸Ê�¼�Á­�°�¹Ê�Á�}��¦́Ê�Â¦�Ã�¥� � Zakharov Â¨³� Shabat Ä��e
�.«. 1972)
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Á¤ºÉ°� 1i   , ( , )u x t Á�}�Â°¤� ·̈�¼��°�� º̈É���¹É��¼�¡·�µ¦�µÁ�}�¢{��r�́�Ä�¦³���Îµ�ª�Á�·��o°�

Á�ºÉ°��µ�¤̧�ªµ¤¥»n�¥µ�Ä��µ¦°�·�µ¥­¤�µ¦�Á¦°�·�Á�°¦rÅ¤nÁ�·�Á­o�Â¨³�¨Á�¨¥�°�­¤�µ¦�¸Ê¤µ�� Á¡ºÉ°�ªµ¤
­³�ª�Ä��¸É�¸Ê°¥µ�Ä®o�¼o°nµ�¡·�µ¦�µªnµ�� º̈É�­¹�µ¤·Á�}�Ã� ·̈�°��¸ÉÁ�}��¨Á�¨¥�°�­¤�µ¦�KdV

                  
¦¼��¸É�3 : £µ¡�Îµ¨°���µ¦Á º̈É°�Å�¨�°�Â�n��ª̧��ÎµÄ®oÁ�·�� º̈É�­¹�µ¤·

(£µ¡�µ��http://www.globalsecurity.org/eye/images/tsunami-2.jpg)



�¨ºÉ�­¹�µ¤·Â���nµ��µ��¨ºÉ��ÊÎµ�´ÉªÅ�®¦º°Å¤n?
­́�Á��Å�oªnµ� �µ¦Á�·�� º̈É��ÊÎµÃ�¥���·� °¥nµ�Á�n��µ¦Ã¥�®·�¨�Å�Ä��ÊÎµ� � º̈É��ÊÎµ�¸ÉÁ�·��¹Ê��³¤̧®¨µ¥� º̈É�

Ã�¥� º̈É��¸É°¥¼n�¦��¨µ��³¤̧�ªµ¤­¼�¤µ��Â¨³� º̈É��¸ÉÂ�n°°�Å�¦°�Ç��³¤̧Â°¤� ·̈�¼��®¦º°�ªµ¤­¼��°�� º̈É�¨�¨�
Á¦ºÉ°¥Ç��µ¤¦³¥³®nµ��µ��»�«¼�¥r�¨µ��¸ÉÁ¡·É¤�¹Ê�

Â�n­Îµ®¦́�Ã� ·̈�°��¹É�Á�}�� º̈É�Á�̧É¥ª�¸ÉÁ� º̈É°��¸ÉÃ�¥�µ¦­n��nµ¥¡΅��µ��nµ��ÊÎµ(®¦º°�́ª�¨µ�°ºÉ�) Ã�¥®΅��¦�¡΅�
�µ��°�¢d­·�­r� �oµÅ¤n¤̧Â¦�Á­̧¥��µ�Ä��� º̈É��³¥́���¦́�¬µ¡΅��µ�Åªo� Â¨³Á� º̈É°��¸É�n°Å�Å�oÁ¦ºÉ°¥Ç� Ã�¥Å¤n¤̧�¸É­·Ê�
­»���´É�Á�}�­µÁ®�»�¸É­µ¤µ¦�°�·�µ¥Å�oªnµ��¹�Â¤oªnµ�»�«¼�¥r�¨µ��°��µ¦Á�·�� º̈É�­¹�µ¤·�¦́Ê�Ä®�n�¸É�nµ�¤µ��³°¥¼n�¸É
�¦³Á�«°·�Ã��¸Á�̧¥� Â�n� º̈É�­¹�µ¤·�΅�­µ¤µ¦�Á� º̈É°��́ªÅ�Å�¨�¹��¦³Á�«Å�¥� ¡¤nµ� �µ�̧­�µ�� ®¦º°Â¤o�¦³�´É�
°·�Á�̧¥��¹É�®nµ��́�®¨µ¥¡´��·Ã¨Á¤�¦Å�o

¤̧�Îµ�µ¤�¸É�¦µ��Ä�­ºÉ°� �¸É­¦oµ��ªµ¤�¦³®¨µ�Ä�Â�n�¼o�¸ÉÅ¤n�»o�Á�¥�́�� º̈É�­¹�µ¤·ªnµ� Á¤ºÉ°Á�·�� º̈É���·��¸Ê
�ÎµÅ¤���¸É°¥¼nÄ��³Á¨¨¹��¨´�Å¤n¡�°́��¦µ¥¤µ�Â�n���¸É°¥¼n�µ¥ {~��¨´�¡�°́��¦µ¥¤µ��ªnµ Â¨³��n°�
Á�·��¨ºÉ��ÎµÅ¤�ÊÎµ�µ¥ {~��¹�Å�o®µ¥Å� Á®�»�¨®�¹É��¸É­µ¤µ¦�Ä�o°�·�µ¥�¦µ���µ¦�r�́�� n̈µª�¸ÊÅ�o�È�º°�
� º̈É�­¹�µ¤·Á�}�Ã� ·̈�°��́��´Ê��³¤̧�nµ¥�°�¡΅��µ��nµ��́ª�¨µ�(�´É��È�º°�ÊÎµ�³Á¨�´É�Á°�) Â¨³¦́�¬µ¦¼�¦nµ��°�
� º̈É�Åªo� �́��´Ê�Á¤ºÉ°� º̈É�Á� º̈É°��¸É�nµ�Á¦º°�¸É¨°¥°¥¼nÄ��³Á¨ ¹̈�� �È�³�ÎµÄ®oÁ�·��¨Â�nÁ�·��µ¦¥��́ª�°��ÊÎµ�³Á¨�¹Ê�
Â öª�ÈÁ� º̈É°��¸É�nµ�Å�Ã�¥Å¤nÅ�o�Îµ�ÊÎµ�³Á¨Å��oª¥� �¹É�Â���nµ��µ�� º̈É��¸ÉÁ�·��µ�¨¤� �¸É�³¡´�¡µ�ÊÎµ�³Á¨Å�¡¦o°¤
�́�� º̈É�� (�¼¦¼��¸É� 5 �¦³�°�) �́��´Ê�Á¦º°�¸É°¥¼nÄ��³Á¨� �¹��³Á�°­�µ�³�µ¦Â�nÁ¡¸¥��́ªÁ¦º°¨°¥­¼��¹Ê�� Á¤ºÉ°� º̈É�
Á� º̈É°��¸É�nµ�Á¡¸¥�Å¤n�̧É�¦́Ê�� (�µ¤�Îµ�ª�� º̈É�­¹�µ¤·�¸ÉÁ�·��¹Ê�) Â�nÁ¤ºÉ°� º̈É�Á� º̈É°��¸ÉÁ�oµ®µ {~�� � º̈É��³¡¥µ¥µ¤
¦́�¬µ¦¼�¦nµ��°�� º̈É�Á�n�Á�·¤� �¹��ÎµÄ®oÁ�·��µ¦¥��́ª�°��ÊÎµ�¹Ê�Á®�º°¦³�́��·ª�ÊÎµÃ�¥�´ÉªÅ�� � º̈É�­¹�µ¤·�¹��¹��ÊÎµ
�¦·Áª�Ä� öÁ�̧¥�¤µÄ�oÄ��µ¦¥��́ª� �¹��ÎµÄ®o�ÊÎµ�¦·Áª��µ¥®µ�®µ¥Å��n°�� º̈É�Á�·��µ�¤µ�¹�� (�¼¦¼��¸É� 6
�¦³�°�) Â¨³Á¤ºÉ°� º̈É�Á� º̈É°��¸ÉÁ�oµ®µ {~�� � º̈É��È�³�nµ¥�°�¡΅��µ��´Ê�®¤�Á�oµ­¼n­·É��¸É�¦³��� �ÎµÄ®o�¦·Áª��µ¥
 {~�Á�·��ªµ¤Á­̧¥®µ¥

¦¼��¸É�4 : £µ¡�µ¦Á�·�� º̈É��ÊÎµ���·��¸ÉÁ�·��µ��µ¦Ã¥�®·�¨��ÊÎµ
(£µ¡�µ�®�´�­º°�PHYSICS: calculus Ã�¥�Eugene Hecht,

¡·¤¡rÁ¤ºÉ°��.«. 1996 ­Îµ�´�¡·¤¡r� Brooks/Cole Publishing Company)



� º̈É��¸ÉÁ�·��µ�¨¤�Å¤n­µ¤µ¦��nª¤Ä��¦·Áª��¸É­¼��ªnµÅ�o�Á¡¦µ³� º̈É�¤̧�µ¦¤oª��́ª�΅�

¦¼��¸É�5 :� º̈É�­¹�µ¤·�¸É�¼Á®¤º°�Å¤n­¼�¤µ��´�Á¤ºÉ°Á�¸¥��́�� º̈É��¸ÉÁ�·��µ�¨¤�°µ��³¤̧°Îµ�µ��µ¦�Îµ¨µ¥ öµ�Å�o­¼��ªnµ
(£µ¡�µ��http://www.geophys.washington.edu/tsunami/welcome.html)

�¨ºÉ��ÊÎµ�¸ÉÁ�·��µ�¨¤�¤oª��´ªÁ�}�ª�

�¨ºÉ��ÊÎµ­¹�µ¤·�Á�¨ºÉ°��´ªÁ�oµ®µ {~�Ã�¥�¦�

¦¼��¸É�6 : £µ¡�Îµ¨°��µ¦Á� º̈É°��¸ÉÁ�oµ®µ {~��°�� º̈É�­¹�µ¤·
(£µ¡�µ� http://www.acdca.ac.at/kongress/goesing/g_biryuk.pdf )

�·«�µ��µ¦Á�¨ºÉ°��¸É�°��¨ºÉ�

http://www.acdca.ac.at/kongress/goesing/g_biryuk.pdf


�¨ºÉ�­¹�µ¤·Å�Å�oÁ¦ÈªÂ�nÅ®�?
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�»��¦�ª»�·� �·¤�·��µ� �»��´�¡�¬r� ¥�¦́¤¥r� �»�«»£�d¥³� ­·¦³�´��r Â¨³� �»�°µ¥»��� ·̈Ê¤¡·¦́��r �´�«¹�¬µ
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®¦º°Á�¸¥�Á�nµ�́��Îµ΅�� 746 ª́��r� Ä�®�nª¥ª́�¤µ�¦�µ�� Ã�¥®�nª¥�¸Ê¤́��³Ä�oÄ��µ¦ª́��Îµ΅�Á¡ºÉ°Á�¦̧¥�Á�¸¥�
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