
���¸É���
���Î�µ

�ªµ¤Á�}�¤µÂ¨³�ªµ¤­Î�µ�´��°��{�®µÄ�¥»�Ã¨�µ£·ª�́·�r���­£µª³�µ¦�r�{��»�´�¤¸�µ¦Á�¨¸É¥�Â�¨�°¥nµ�¦ª�Á¦Èª���Å¤nªnµ�³Á�}��oµ�­´��¤���Á«¦¬��·����µ¦Á¤º°���Á��Ã�Ã¨¥�̧�Â¨³ª·�¥µ�µ¦�¸É¡´��µÅ�°¥nµ�¦ª�Á¦Èª��Å¤n­µ¤µ¦��ª��»¤Å�o��µ¦«¹�¬µÁ�}�­·É�®�¹É��¸É�³�Î�µÄ®o¤�»¬¥r¦¼oÁ�nµ�´��µ¦Á�¨¸É¥�Â�¨��¸ÉÁ�·��¹Ê�Ä�Ã¨��{��»�´�������¹��Î�µÁ�}��¸É�³�o°�¥�¦³�´�Â¨³¡´��µ�µ¦«¹�¬µ�°��¦³�µ�¦Ä��¦³Á�«Ä®o­¼��¹Ê� ¦́��¦¦¤�¼�Â®n�¦µ�°µ�µ�´�¦Å�¥��¡»��«´�¦µ����������¤µ�¦µ��������¹�Å�o�Î�µ®��Ä®o�»��¨¤¸­·��·Á­¤°�´�Ä��µ¦¦́��µ¦«¹�¬µ�´Ê�¡ºÊ��µ�Å¤n�o°¥�ªnµ­·�­°��e�¸É¦́��³�o°��́�Ä®o°¥nµ��´Éª�¹�¤�̧»�£µ¡Ã�¥Å¤nÁ�È��nµÄ�o�nµ¥����µ¦��́�µ¦«¹�¬µ�°�¦́��o°��Î�µ�¹��¹��µ¦¤¸­nª�¦nª¤�°�°��r�¦���¦°�­nª��o°��·É�� Â¨³�»¤���oª¥����¦³�°��´�¡¦³¦µ��´��́�·�µ¦«¹�¬µÂ®n��µ�·��¡�«���������Å�o¤¸Á���µ¦¤�r�¸É�o°��µ¦Á�o�¥ÎÊ�µªnµ���µ¦��́�µ¦«¹�¬µ�o°�Á�}�Å�Á¡ºÉ°¡´��µ��Å�¥Ä®oÁ�}�¤�»¬¥r�¸É­¤�¼¦�r�´Ê�¦nµ��µ¥���·�Ä��­�·�{��µ���ªµ¤¦¼o�Â¨³�»��¦¦¤¤¸�¦·¥�¦¦¤Â¨³ª�́��¦¦¤�µ¦�Î�µ¦��¸ª·��­µ¤µ¦�°¥¼n¦nª¤�´��¼o°ºÉ�Å�o°¥nµ�¤¸�ªµ¤­»�����¹�¤¸�ªµ¤�Î�µÁ�}��¸É�³�o°�Á�¨¸É¥�Â�¨�Â¨³�¦́��¦»�®¨�́­¼�¦�µ¦«¹�¬µ�°��µ�·���¹É��º°Á�}��¨Å�­Î�µ�´�Ä��µ¦¡´��µ�µ¦«¹�¬µ�°��¦³Á�«Å�¥��Á¡ºÉ°Ä®o��Å�¥Á�}����¸��¤¸�{��µ��������°¥¼n¦nª¤�´�Ä�­´��¤°¥nµ�¤¸�ªµ¤­»���¤¸«´�¥£µ¡¡¦o°¤�¸É�³Â�n��´��´�°µ¦¥³�¦³Á�«°¥nµ�¤¸�¦³­·��·£µ¡��Ä��µ¦�́��µ¦«¹�¬µ�®¨´�­¼�¦Á�}�Á�¦ºÉ°��nµ¥�°�Á���µ¦¤�r®¦º°Á�jµ®¤µ¥�¦³­��r�°��µ¦«¹�¬µ�µ�·¨�­¼n�µ¦��·�´�·��®¨´�­¼�¦�¹��º°ªnµÁ�}�®´ªÄ�­Î�µ�´��°��µ¦��́�µ¦«¹�¬µÁ�}��´ª�Î�µ®���·«�µ��µ¦¡´��µ��Ä��µ�·���µ¦�´��µ¦«¹�¬µ�³�¦¦¨»�µ¤Á���µ¦¤�r®¦º°Å¤n�¹��¹Ê�°¥¼n��́®¨´�­¼�¦Á�}�­Î�µ�´���oµ®µ��¦µ«�µ�®¨´�­¼�¦Á­¸¥Â¨oª�µ¦«¹�¬µ�È�³Å¤n­µ¤µ¦��Î�µÁ�·�Å�Å�o°¥nµ�Â�n�°��Â¨³®µ��³�¨nµª�¹�­·É��¸É­Î�µ�´��°�¦³��®¨�́­¼�¦�´Ê��È�¦³�°��oª¥¦³��¥n°¥�¸É¤¸�ªµ¤­´¤¡´��r�����­nª����º° ­nª��°��µ¦¦nµ�®¨´�­¼�¦ ®¦º°�µ¦ªµ�Â��®¨´�­¼�¦ �µ¦Ä�o®¨´�­¼�¦®¦º°�µ¦�Î�µ®¨�́­¼�¦Å�Ä�o Â¨³�µ¦�¦³Á¤·�®¨´�­¼�¦��ª·�´¥ ª�¬rÄ®�n��������®�oµ�����������¹É��´Ê��¸É�´�ªnµ­Î�µ�´��¸É­»��º°

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



�
�´Ê��°��µ¦�Î�µ®¨�́­¼�¦Å�Ä�o� Á¡¦µ³�µ¦�Î�µ®¨�́­¼�¦Å�­¼n�µ¦��·�´�·Á�}��µ¦�Î�µ�»�¤»n�®¤µ¥�°�®¨�́­¼�¦Ä®o�¦¦¨»�¨�µ¦�Î�µ®¨�́­¼�¦Å�Ä�oÁ�¸É¥ª�o°��´��»��¨®¨µ¥ iµ¥�¸É�o°�Ä®o�ªµ¤¦nª¤¤º°�¹É��´�Â¨³�´��¼o�¦·®µ¦Â¨³�¦¼�¼o­°��¹�Á�}��»��¨�¸É¤¸�ªµ¤­Î�µ��́�Á¡¦µ³�o°�Á�}��¼o�Î�µ®¨�́­¼�¦Å���·�´�·�¦·�Ä�Ã¦�Á¦̧¥����¼o�¦·®µ¦Ã¦�Á¦̧¥���³�o°��ª��»¤­£µ¡�µ¦Á¦̧¥��µ¦­°�Ä®oÁ�}�Å��µ¤Â�ª�µ��¸É®¨´�­¼�¦�Î�µ®��Åªo¡¦o°¤��́°Î�µ�ª¥�ªµ¤­³�ª��oµ��nµ�Ç��Á¡ºÉ°�¸É�³�Î�µÄ®oÁ°ºÊ°�n°�µ¦�´��µ¦Á¦̧¥��µ¦­°��°��¦¼Ä®oÁ�}�Å�°¥nµ�¤¸�¦³­·��·£µ¡���¼o�¦·®µ¦�¹��Î�µÁ�}��o°�¤¸�ªµ¤¦¼o�ªµ¤Á�oµÄ�Ä�Á¦ºÉ°�®¨´�­¼�¦°¥nµ��n°�Â�o��­nª��¦¼�¼o­°��o°�ª·Á�¦µ³®r�»�®¤µ¥�°�®¨´�­¼�¦�ªµ¤¤»n�®¤µ¥�°�ª·�µ�nµ� Ç��°��µ¦­°�Â�n¨³Á¦ºÉ°���Ã�¥�Î�µ�¹��¹��ªµ¤Â���nµ����ªµ¤�o°��µ¦�Î�µÁ�}�ªnµÁ�È��³�o°�Á¦̧¥�¦¼o°³Å¦���ª¦¤¸�´�¬³Â¨³�»�¨´�¬�³�¸É¡¹��¦³­��r°³Å¦�oµ��¹É��¦¼�³�o°�¡·�µ¦�µÃ�¦��µ¦­°�Â¨³Â���µ¦­°��¦³�°�� �oµ��µ¦�Î�µÁ�·��µ¦ªµ�Â���º°ªnµÁ�}��{��´¥­Î�µ�´���­nª�®�¹É��¸É�Î�µÄ®o�µ¦�Î�µ®¨�́­¼�¦Å�Ä�o�¦³­��ªµ¤­Î�µÁ¦È��� �¼o�¦·®µ¦Â¨³�¦¼�¼o­°��³�o°�¤¸�µ¦ªµ�Â���µ¦�Î�µ®¨�́­¼�¦Å�Ä�o¦nª¤�´���Â¨³Ä�®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡»��«´�¦µ���������Å�oÁ�d�Ã°�µ­Ä®o®�nª¥�µ�®¨µ¥ iµ¥Á�oµ¤µ¤¸­nª�¦nª¤Ä��µ¦�´��µ¦«¹�¬µ��Ã�¥Á�¡µ³��³�¦¦¤�µ¦­�µ�«¹�¬µ�¸É¤¸­nª�­Î�µ�´�Ä��µ¦ªµ�Â���µ¦�́��µ¦«¹�¬µ¦nª¤�´�Ã¦�Á¦̧¥���Á¡ºÉ°�Î�µÄ®o�µ¦Ä�o®¨´�­¼�¦Ä�Ã¦�Á¦̧¥��¦¦¨»�¨­Î�µÁ¦È��µ¤�ªµ¤¤»n�®¤µ¥� Â¨³­·É�­Î�µ�´��¸É�³¨º¤Á­¸¥¤·Å�oÄ��µ¦�Î�µ®¨�́­¼�¦Å�Ä�o�È�º°�µ¦�¦³Á¤·��¨�µ¦Ä�o®¨´�­¼�¦Á¡ºÉ°«¹�¬µªnµ®¨�́­¼�¦�¸É�´��Î�µ�Â¨³Å�o�Î�µÅ�Ä�o�´Ê��¦¦¨»�¨�µ¤ª´��»�¦³­��r�¸É�´Ê�Åªo®¦º°Å¤n� �¹��o°�¤¸�µ¦�¦³Á¤·�®¨�́­¼�¦Á¡ºÉ°®µ�o°��¡¦n°�Â¨³�́��µ¦�´��{�®µ�¸ÉÁ�·��¹Ê�Á¡ºÉ°�Î�µ¤µ�¦́��¦»�Â¨³¡´��µ®¨´�­¼�¦Ä®o�¸�¹Ê�Â¨³Á®¤µ³­¤�n°Å��¸É�nµ�¤µ®¨´�­¼�¦�¦³�¤«¹�¬µ� ¡»��«´�¦µ�����������´��¦́��¦»��¡�«�������®¨´�­¼�¦¤´�¥¤«¹�¬µ�°��o���¡»��«´�¦µ�������������´��¦́��¦»���¡�«������������Â¨³®¨´�­¼�¦¤´�¥¤«¹�¬µ�°��¨µ¥��¡»��«´�¦µ������������´��¦́��¦»��¡�«�����������¹É��¦³�¦ª�«¹�¬µ�·�µ¦Ã�¥�¦¤ª·�µ�µ¦���ZZZ�DFQ�DF�WK� Å�o�·��µ¤�¨Â¨³�Î�µÁ�·��µ¦ª·�¥́Á¡ºÉ°�µ¦¡´��µ®¨�́­¼�¦�¨°�¤µ���¨�µ¦«¹�¬µ¡�ªnµ���®¨´�­¼�¦�¸ÉÄ�o°¥¼nÄ�Â�n�n°��µ��ªnµ����e�¤¸�o°�Î�µ�´�°¥¼n®¨µ¥�¦³�µ¦��Å¤n­µ¤µ¦�­n�Á­¦·¤Ä®o­´��¤Å�¥�oµªÅ�­¼n­´��¤�ªµ¤¦¼oÅ�o�´��µ¦�r���Á¡¦µ³�µ¦�Î�µ®��®¨´�­¼�¦�µ�­nª��¨µ�Å¤n­µ¤µ¦�­³�o°�­£µ¡�ªµ¤�o°��µ¦

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

http://www.acn.ac.th/


�
�¸ÉÂ�o�¦·��°�­�µ�«¹�¬µÂ¨³�o°��·É���� �µ¦�Î�µ®¨�́­¼�¦Å�Ä�o�ÈÅ¤n­µ¤µ¦�­¦oµ�¡ºÊ��µ�Ä��µ¦�·���­¦oµ�ª·�¸�µ¦Á¦̧¥�¦¼oÄ®o��Å�¥¤¸��́¬³Ä��µ¦�´��µ¦Â¨³�´�¬³Ä��µ¦�Î�µÁ�·��¸ª·�Ä®o­µ¤µ¦�Á��·��{�®µ­´��¤Â¨³Á«¦¬��·��¸ÉÁ�¨¸É¥�Â�¨�°¥nµ�¦ª�Á¦ÈªÅ�o°¥nµ�¤¸�¦³­·��·£µ¡Ä��oµ��µ¦��́®¨´�­¼�¦Â¨³�µ¦Á¦̧¥�¦¼o��·�«µ­�¦r��ª·�¥µ«µ­�¦r��Â¨³Á��Ã�Ã¨¥¸��¥´�Å¤n­µ¤µ¦��¨´��´�Ä®o�¦³Á�«Å�¥Á�}��¼o�Î�µ�oµ�ª·�¥µ«µ­�¦r����·�«µ­�¦r��Â¨³Á��Ã�Ã¨¥¸Ä�£¼¤·£µ����¹��Î�µÁ�}��o°��¦́��¦»��¦³�ª��µ¦Á¦̧¥��µ¦­°�Ä®o��Å�¥¤¸�´�¬³�¦³�ª��µ¦Â¨³Á����·�¸É�¸�µ���·�«µ­�¦r��ª·�¥µ«µ­�¦rÂ¨³Á��Ã�Ã¨¥¸��¤¸�ªµ¤�·�­¦oµ�­¦¦�r��Â¨³�µ¦Á¦̧¥�¦¼o£µ¬µ�nµ��¦³Á�«¥�́Å¤n­µ¤µ¦��¸É�³�Î�µÄ®o�¼oÁ¦̧¥�Ä�o£µ¬µ��nµ��¦³Á�«Ã�¥Á�¡µ³£µ¬µ°́��§¬Ä��µ¦�·��n°­ºÉ°­µ¦Â¨³�µ¦�o��ªoµ®µ�ªµ¤¦¼o�µ�Â®¨n��µ¦Á¦̧¥�¦¼o�¸É¤¸°¥¼n®¨µ�®¨µ¥Ä�¥»�­µ¦­�Á�«�µ�­£µ¡�{�®µ�¸ÉÁ�·��¹Ê���¡¦³¦µ��´��́�·�µ¦«¹�¬µÂ®n��µ�·�¹�Å�o�Î�µ®��Ä®o¤¸�µ¦�´��Î�µ®¨�́­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡»��«´�¦µ�������� Á¡ºÉ°�ªµ¤Á�}�Å�¥��ªµ¤Á�}�¡¨Á¤º°��¸É�¸�°��¦³Á�«�µ�·���µ¦�Î�µ¦��¸ª·����µ¦�¦³�°�°µ�¡̧��¨°���Á¡ºÉ°�µ¦«¹�¬µ�n°��Â¨³Ä®o­�µ�«¹�¬µ�́��Î�µ­µ¦³�°�®¨�́­¼�¦��¤¸�µ¦�¦³�µ«Ä�o°¥nµ�Á�}��µ��µ¦��Á¤ºÉ°ª´��¸É���¡§«�·�µ¥� �������Â��®¨´�­¼�¦¦³��́�¦³�¤«¹�¬µ��¤´�¥¤«¹�¬µ�°��o���¤´�¥¤«¹�¬µ�°��¨µ¥®¦º°Á�¸¥�Á�nµ���»���´��¸É�¦³�¦ª�«¹�¬µ�·�µ¦Å�o¤¸�Î�µ­´É�Ä®oÄ�oÅªo�n°�®�oµ�¸Ê�Ã�¥¤¸Á�ºÉ°�Å��µ¦Ä�o®¨´�­¼�¦��º°�Ä��e�µ¦«¹�¬µ��������Ä®oÄ�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡»��«´�¦µ���������Ä��´Ê��¦³�¤«¹�¬µ�e�¸É�����Â¨³��������´Ê�¤´�¥¤«¹�¬µ�e�¸É�����Â¨³������ �e�µ¦«¹�¬µ������Ä®oÄ�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡�«���������Ä��´Ê��¦³�¤«¹�¬µ�e�¸É�����Â¨³�����´Ê��¦³�¤«¹�¬µ�e�¸É�����Â¨³������´Ê�¤´�¥¤«¹�¬µ�e�¸É����Â¨³�����Â¨³�´Ê�¤´�¥¤«¹�¬µ�e�¸É��� Â¨³����e�µ¦«¹�¬µ������Ä®oÄ�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ��»��´Ê�Á¦̧¥� �´Ê��¸ÊÄ®oÁ¦·É¤Ä�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡»��«´�¦µ���������Ä�Ã¦�Á¦̧¥��Î�µ¦n°�Â¨³Ã¦�Á¦̧¥�Á�¦º°�nµ¥��́Ê�Â�n�e�µ¦«¹�¬µ���������¡´���¸¥r��ª·®�Ã���������®�oµ�����������¹��Î�µÁ�}�°¥nµ�¥·É��¸É­�µ�«¹�¬µ�³�o°�Á�¦̧¥¤�ªµ¤¡¦o°¤ Ã�¥�µ¦ªµ�Â���Î�µ®��Â�ª�µ��µ¦�Î�µÁ�·��µ�¡´��µ�»�£µ¡�µ¦«¹�¬µÄ®oÁ�}�¦³����Ã�¥Á�¡µ³�µ¦«¹�¬µ­£µ¡�{�®µ�ªµ¤�o°��µ¦�°��¼oÁ¦̧¥����»¤����Â¨³�o°��·É��Á¡¦µ³­£µ¡�°�­´��¤Ã¨�Â¨³­´��¤¦°�Ç�¤¸�µ¦Á�¨¸É¥�Â�¨�°¥nµ�¦ª�Á¦Èª

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



�
Ä�­nª��°�°Î�µÁ£°�»n�®´ª�oµ����´�®ª�́¨Î�µ¡¼����¤¸Ã¦�Á¦̧¥��¥µ¥Ã°�µ­�µ��µ¦«¹�¬µ�Î�µ�ª�����Ã¦�Á¦̧¥���Á�}�Ã¦�Á¦̧¥��¦³�¤«¹�¬µ���Î�µ�ª������Ã¦�Á¦̧¥���¦ª¤��Î�µ�ª�����Ã¦�Á¦̧¥��µ��Ã¥�µ¥�°��µ�¦́��µ¨�¸É�o°��µ¦Ä®oÃ¦�Á¦̧¥��Î�µÁ�·��µ¦Ä�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ�¡»��«´�¦µ����������´Ê���Ä�°Î�µÁ£°�»n�®´ª�oµ���¤¸Ã¦�Á¦̧¥��¸ÉÁ�}�Ã¦�Á¦̧¥�Á�¦º°�nµ¥�µ¦Ä�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡»��«´�¦µ���������Ä��e�µ¦«¹�¬µ����������Î�µ�ª����� Ã¦�Á¦̧¥����º°Ã¦�Á¦̧¥��oµ�Å¤o�³Á�¸¥��¹É�Á�}�Ã¦�Á¦̧¥��¥µ¥Ã°�µ­�µ��µ¦«¹�¬µ��Â¨³Ä��e�µ¦«¹�¬µ���������»�Ã¦�Á¦̧¥�Ä�°Î�µÁ£°�»n�®´ª�oµ�Å�o�Î�µÁ�·��µ¦Ä�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡»��«´�¦µ����������¦��»�Ã¦�Á¦̧¥�Ä��Î�µ�ª�Ã¦�Á¦̧¥��´Ê����� Ã¦�Á¦̧¥��¸Ê��¤¸�´�Á¦̧¥��¸ÉÁ�}��µªÁ�µ°¥¼n���� Ã¦�Á¦̧¥���°̧����� � Ã¦�Á¦̧¥�� �¤¸�´�Á¦̧¥��µªÁ�µÁ�nµ�³Á®¦̧É¥�¤µÁ¦̧¥�¦nª¤�´��´�Á¦̧¥��¸ÉÁ�}���¡ºÊ�Á¤º°�� � � Â¨³�¸ÉÁ®¨º° �� Ã¦�Á¦̧¥�� � Á�}�Ã¦�Á¦̧¥��¸ÉÁ�d�­°��´�Á¦̧¥��¸ÉÁ�}���¡ºÊ�Á¤º°�°¥nµ�Á�¸¥ª� � � �´��´Ê�Ä��µ¦�´��µ¦«¹�¬µÄ®o­Î�µ®¦́���Ä�°Î�µÁ£°�»n�®´ª�oµ�� � �´�®ª�́¨Î�µ¡¼��¹�¤�̧ªµ¤®¨µ�®¨µ¥� � �´Ê��¸Ê­�µ�«¹�¬µ�»��¸É�³�o°�¤¸�µ¦�´��Î�µ®¨�́­¼�¦­�µ�«¹�¬µÁ�}��°���Á°���Ã�¥¥¹�¤µ�¦�µ��°�®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ�Á�}��o°�Î�µ®��Á�·�Á�jµ®¤µ¥®¨´��°��¦³Á�«� Ã¦�Á¦̧¥��³�Î�µ®���»�¨´�¬�³°́�¡¹��¦³­��rÂ¨³­µ¦³�µ¦Á¦̧¥�¦¼oÁ¡·É¤Á�·¤Å�o�µ¤�ªµ¤Á®¤µ³­¤�°��o°��·É�� Á¡ºÉ°Ä®o�µ¦�´��µ¦«¹�¬µ­°��¨o°���́�ªµ¤�o°��µ¦���ªµ¤���́���ªµ¤­�Ä����¨°���Ä®oÁ®¤µ³­¤�´�ª´¥���ªµ¤­µ¤µ¦����ªµ¤Â���nµ�¦³®ªnµ��»��¨���»�£µ¡�°�®¨´�­¼�¦�¹�Á�}�­·É�­Î�µ�´�� � �µ��µ¦�¸ÉÃ¦�Á¦̧¥�Ä�°Î�µÁ£°�»n�®´ª�oµ�Å�o�Î�µÁ�·��µ¦Ä�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡»��«´�¦µ�� � ����� ¤µÂ¨oª� �� �e� � �¼oª·�¥́�¹�¤�̧ªµ¤­�Ä��¸É�³«¹�¬µ�¹�­£µ¡� � �{�®µ� Â¨³°»�­¦¦�� �¡¦o°¤�´Ê��o°Á­�°Â�³�µ��¼o�¦·®µ¦� ��¦¼�¼o­°�� � �Â¨³�¦³�µ���³�¦¦¤�µ¦­�µ�«¹�¬µ��Ä��µ¦Ä�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡»��«´�¦µ�������� Ä�Ã¦�Á¦̧¥��¦³�¤«¹�¬µ�°Î�µÁ£°� �»n�®´ª�oµ�� � �´�®ª�́¨Î�µ¡¼�� Á¡ºÉ°�Î�µ�¨Å�Ä�oÄ��µ¦¡´��µ®¨�́­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ�Ä®o¤¸�¦³­·��·£µ¡Â¨³Á®¤µ³­¤�´��¼oÁ¦̧¥��n°Å�

ª´��»�¦³­��r�°��µ¦«¹�¬µ����Á¡ºÉ°«¹�¬µ­£µ¡�µ¦Ä�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡»��«´�¦µ�������Ä�Ã¦�Á¦̧¥��¦³�¤«¹�¬µ��°Î�µÁ£°�»n�®´ª�oµ����´�®ª�́¨Î�µ¡¼�

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



�
����Á¡ºÉ°«¹�¬µ��{�®µ�Â¨³°»�­¦¦���¡¦o°¤�´Ê��o°Á­�°Â�³�µ��¼o�¦·®µ¦­�µ�«¹�¬µ�¦¼�¼o­°��Â¨³�¦³�µ���³�¦¦¤�µ¦­�µ�«¹�¬µ����Ä��µ¦Ä�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ�¡»��«´�¦µ���������Ä�Ã¦�Á¦̧¥��¦³�¤«¹�¬µ��°Î�µÁ£°�»n�®´ª�oµ����´�®ª�́¨Î�µ¡¼�����Á¡ºÉ°ª�́�ªµ¤¦¼o��ªµ¤Á�oµÄ�Á�¸É¥ª�´��µ¦�Î�µ®¨�́­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡»��«´�¦µ���������Å�Ä�o��Ä��oµ��µ¦­¦oµ�®¨´�­¼�¦���µ¦ªµ�Â�����µ¦�Î�µ®¨�́­¼�¦Å�Ä�o��Â¨³�µ¦�¦³Á¤·��¨�µ¦Ä�o®¨´�­¼�¦��°��¼o�¦·®µ¦­�µ�«¹�¬µ���¦¼�¼o­°���Â¨³�¦³�µ���³�¦¦¤�µ¦­�µ�«¹�¬µ

�°�Á���°��µ¦«¹�¬µ�����°�Á���°��¦³�µ�¦�¦³�µ�¦Ä��µ¦«¹�¬µ�¦́Ê��¸ÊÅ�oÂ�n��¼o�¦·®µ¦­�µ�«¹�¬µ� ��¦¼�¼o­°��´Ê��¦³�¤«¹�¬µ�e�¸É����´Ê��¦³�¤«¹�¬µ�e�¸É���Â¨³���¦³�µ���³�¦¦¤�µ¦­�µ�«¹�¬µ��£µ�Á¦̧¥��¸É������e�µ¦«¹�¬µ��������Ã¦�Á¦̧¥��¦³�¤«¹�¬µ�°�¦́��µ¨Ä�Á��°Î�µÁ£°�»n�®´ª�oµ����´�®ª�́¨Î�µ¡¼����� �°�Á���oµ�Á�ºÊ°®µ�µ¦«¹�¬µ�¦́Ê��̧Ê�¤»n�«¹�¬µÁ¦ºÉ°��­£µ¡�µ¦Ä�o���{�®µÂ¨³°»�­¦¦���¡¦o°¤�´Ê��o°Á­�°Â�³Ä��µ¦Ä�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡»��«´�¦µ���������Ä�Ã¦�Á¦̧¥��¦³�¤«¹�¬µ��°Î�µÁ£°�»n�®´ª�oµ����´�®ª�́¨Î�µ¡¼���Ä��oµ��nµ�Ç��´��¸Ê���� �oµ��µ¦ª·Á�¦µ³®r­�µ��µ¦�r����µ¦�¦³�µ­´¤¡´��r�¸ÊÂ��®¨´�­¼�¦�� �µ¦­Î�µ¦ª�Â¨³�´��Î�µ�o°¤¼¨¡ºÊ��µ����� �oµ��µ¦ªµ�Â��Á¡ºÉ°�Î�µÁ�·��µ¦Ä�o®¨´�­¼�¦����µ¦ªµ�Â��Ã�¦��µ¦�oµ�ª·�µ�µ¦�� �µ¦ªµ�Â���µ��oµ��»�¨µ�¦����µ¦ªµ�Â���µ��oµ�°µ�µ¦­�µ��¸É����µ¦ªµ�Â���µ¦�́��Î�µÂ���µ¦�´��µ¦Á¦̧¥�¦¼o����µ¦��́�Î�µÂ���µ¦�´��µ¦Á¦̧¥�¦¼o
����� �oµ��µ¦�Î�µÁ�·��µ¦Ä�o®¨´�­¼�¦

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



�
����µ¦�¦·�µ¦ª­́�»®¨´�­¼�¦����µ¦�́��·��¦¦¤�µ¦Á¦̧¥�¦¼o�� �µ¦�·Á�«�·��µ¤����� �oµ��µ¦ª�́Â¨³�¦³Á¤·��¨®¨´�­¼�¦����µ¦�¦³Á¤·�Â���µ��Ã�¦��µ¦�oµ�ª·�µ�µ¦����µ¦�¦³Á¤·��¨­´¤§��·Í�µ��µ¦Á¦̧¥��� �µ¦�¦³Á¤·��»�¨´�¬�³°́�¡¹��¦³­��r

�·¥µ¤«´¡�rÁ�¡µ³­£µ¡�µ¦Ä�o®¨´�­¼�¦ ®¤µ¥�¹����·��¦¦¤Ä��µ¦ª·Á�¦µ³®r­�µ��µ¦�r�µ¦ªµ�Â��Á¡ºÉ°�Î�µÁ�·��µ¦Ä�o®¨´�­¼�¦� � �µ¦�Î�µÁ�·��µ¦Ä�o®¨´�­¼�¦� � Â¨³�µ¦ª´�Â¨³�¦³Á¤·��¨®¨´�­¼�¦��Á¡ºÉ°Ä®o�¦¦¨»�¨�µ¤Á�jµ®¤µ¥�{�®µÂ¨³°»�­¦¦� ®¤µ¥�¹�� � �o°�´��o°�� ®¦º°­·É��¸ÉÅ¤n­µ¤µ¦��Î�µÄ®o�µ¦�Î�µ®¨�́­¼�¦Å�Ä�o�¦³­��¨­Î�µÁ¦È�Å�o �µ¤�ªµ¤¤»n�®¤µ¥�°�®¨�́­¼�¦­�µ�«¹�¬µÄ��oµ�� �µ¦ª·Á�¦µ³®r­�µ��µ¦�r� � �µ¦ªµ�Â��Á¡ºÉ°�Î�µÁ�·��µ¦Ä�o®¨´�­¼�¦� � �µ¦�Î�µÁ�·��µ¦Ä�o®¨´�­¼�¦Â¨³�µ¦ª´�Â¨³�¦³Á¤·��¨®¨´�­¼�¦�µ¦ª·Á�¦µ³®r­�µ��µ¦�r��®¤µ¥�¹����µ¦ª·Á�¦µ³®r�¼oÁ¦̧¥��� �¦¼�¼o­°�� �µ¦ª·Á�¦µ³®r­£µ¡Âª�¨o°¤Â¨³�¦·���°��»¤�����ªµ¤�o°��µ¦Â¨³�ªµ¤­�Ä��°��»¤���� �¨°���Â®¨n�Á¦̧¥�¦¼oÄ��»¤�����®�´�­º°Á°�­µ¦®¨´�­¼�¦Â¨³Á°�­µ¦�¦³�°�®¨�́­¼�¦�µ¦�¦³�µ­´¤¡´��r�¸ÊÂ��®¨´�­¼�¦�µ¦ªµ�Â��Á¡ºÉ°�Î�µÁ�·��µ¦Ä�o®¨�́­¼�¦��®¤µ¥�¹����µ¦ªµ�Â���µ��Ã�¦��µ¦�oµ�ª·�µ�µ¦� �µ¦��́�Î�µÂ����·�´�·�µ¦�°�­�µ�«¹�¬µ���µ¦ªµ�Â���oµ��»�¨µ�¦��°µ�µ¦­�µ��¸É����µ¦�´�Ä®o�¦¼�����Î�µÂ���µ¦�´��µ¦Á¦̧¥�¦¼o��Â¨³�µ¦�́��Î�µÂ���µ¦�´��µ¦Á¦̧¥�¦¼o�µ¦�Î�µÁ�·��µ¦Ä�o®¨�́­¼�¦��®¤µ¥�¹����µ¦�Î�µÁ�·��µ��µ¤Â���µ��Ã�¦��µ¦�¸Éªµ�Åªo�������´Ê��µ¦�Î�µ�¦́¡¥µ�¦�o°��·É�¤µÄ�o���µ¦�¦·�µ¦ª­́�»®¨´�­¼�¦���µ¦��́�·��¦¦¤�µ¦Á¦̧¥�¦¼o��Â¨³�µ¦�·Á�«�·��µ¤�µ¦ª´�Â¨³�¦³Á¤·��¨®¨´�­¼�¦��®¤µ¥�¹����µ¦�¦³Á¤·�Â���µ��Ã�¦��µ¦�µ¦�¦³Á¤·��¨­´¤§��·Í�µ��µ¦Á¦̧¥��°��¼oÁ¦̧¥��Â¨³�»�¨´�¬�³°́�¡¹��¦³­��r�°��¼oÁ¦̧¥�

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



�
�¦³Ã¥��r�¸ÉÅ�o¦�́�����¦µ�­£µ¡�µ¦Ä�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡»��«´�¦µ�������� Â¨³Å�o�o°¤¼¨­Î�µ®¦́��Î�µÅ�Ä�oÄ��µ¦ªµ�Â��¡´��µ�»�£µ¡�¦́��¦»�®¨�́­¼�¦Ä®o­°��¨o°��´�Á�jµ®¤µ¥®¨´�­¼�¦­�µ�«¹�¬µ�Ä�Ã¦�Á¦̧¥�°Î�µÁ£°�»n�®´ª�oµ����´�®ª�́¨Î�µ¡¼������¦µ��{�®µ�Â¨³Å�oÂ�ª�µ�Ä��µ¦Â�o�{�®µ���¨°���¡´��µ�¦³­·��·£µ¡�µ¦Ä�o®¨´�­¼�¦�µ¦«¹�¬µ�´Ê�¡ºÊ��µ���¡�«��������¦³�´�Ã¦�Á¦̧¥�­Î�µ®¦́��¼o�¦·®µ¦­�µ�«¹�¬µÂ¨³�¦¼�¼o­°�Ã¦�Á¦̧¥��´ÉªÅ�

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d


	º·¹Ó

