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ÝµÆþø�ª�¡ üîø�� ø ×þ�¢ �� ©�ØÈ��



ý¤��Ú¨�³¨
ý¤�þ �Âõ �õ�÷ö�þ�� ßþ� ©¤�Ú÷ ¤¢ �î ü÷�µ¨ø¢ ø À���¨� ��Þ�¥ ¥� �î Ý÷�¢üõ ¢�¡ �Ô�Òø.´Æ�÷ ö�Èþ� ¤Àì ø ��Âµ�� ö��� �¤ ��ÞÜî À�� Âû Ýþ�Þ÷ ý¤��Ú¨�³¨ ø ü÷�¢¤Àì À÷À÷�¨¤¢�ú�È�� �¤ �õ�÷ö�þ�� á�®�õ �î ö�þÀúõ¤�� ¢�ãÆõ Âµî¢ ���� ��þ�ä ý�Þ�û�¤ ¢�µ¨� ¥� �Àµ�� ¤¢ø Ý�îüõ ý¤��Ú¨�³¨ �÷�Þ�Þ¬ À÷À÷�¨¤ ý¤�þ �Âõ ý��Öþ�Ìõ º�û öøÀ� ö� ��¹÷� ¤¢ ø À÷¢�Þ÷ö�¤ø¢ ¤¢ ø À�µ¡�¨ ��ª� ý¢���� ý�ûÇ÷�¢ ù�ÚÈûøÄ� ÕÎ�õ ùøÂð �� �Âõ �î À÷¢�� ö�Èþ� Ýû �µ±ó��î ýÂì�� ÀÞ½õ À�¨ Âµî¢ ���� ��þ�ä ¤ø�Èõ ¢�µ¨� ¥� .À÷¢�� ý�Þ�û�¤ �Âõ �÷�¤À� Û�Ê½�ý¤�þ �Âõ ù¤��Þû ý�¤�ð¤�� ø ü��øÂê ñ�Þî ¤¢ ø ù¢�� ßõ ñ�� Ûõ�ª ù¤��Þû ö�Èþ� ���� ø ÓÎó¤��Æ��õ�÷� þ�� ¤¢ ö�Èþ� ý¢�ú�È�� ü¨¤�� ��çó ¥� ß��»Þû ø Ý�îüõ ý¤��Ú¨�³¨ À÷�ùÀ÷�¨¤�ûë�¨¤�î ø �û¤���Þ¨ ���¤� �� �î ý¢���� ý�ûÇ÷�¢ ù�ÚÈûøÄ� ÕÎ�õ ùøÂð À���¨� ¥� .�¤��Ú¨�³¨ö�� ü÷�¤��ð¤�� �¤��Ú¨�³¨ ¤��Æ� À÷¢�Þ÷ ��ª� ÂµÈ�� ü®�þ¤ ÕÎ�õ ý�±þ¥ ø á��µõ ý��÷¢ �� �Âõ.ù¢���Üä À�¹õ Âµî¢ ���� ,¤��ü�Æ½õ ��Âúª Âµî¢ �����Âõ �î ýÂ�û öÄ�� Âµî¢ ���� Â���³õ�î ��Üä ø ü®�þ¤ ùÀØÈ÷�¢ ¤¢ ü¨��ª¤�î ö�¤ø¢ À���¨� ¥�À�¹õ Âµî¢ ¥� ß��»Þû .Ý�îüõ ý¤��Ú¨�³¨ �÷�Þ�Þ¬ À÷¢�� ü®�þ¤ ý�±þ¥ ý��÷¢ ¤¢ �Þ�û�¤.Ý�îüõ ü÷�¢¤Àì Àª¤� ü¨��ª¤�î ö�¤ø¢ ¤¢ ýøÂÆ¡ ¥øÂú� Âµî¢ ø üµÞ�¤ ¢�ûÂê Âµî¢ ,ù¢���Üäüþ�Þ�û�¤ �¨¤Àõ ¤¢ ý¢�ª �®Âõ�è ���� ¢�¡ üþ�Þ�û�¤ ö�¤ø¢ ý�¨À�û ø ü®�þ¤ ¤�ð¥�õ� ¥�°Üì Ý�Þ¬ ¥� À÷¢Âî ��ª� üÖÎ�õ ÂØÔ� ø ü®�þ¤ ý�±þ¥ ý��÷¢ �� �Âõ �î �þÂ±� ùÀ�Þúê À�úªö�ªüðÀ÷¥ ¤¢ Ýúõ ýÂ���� ¤��ð¤�� ßþ� ü÷�Æ÷� ¤�µê¤ ø ë�¡� �î ü÷�¥�õ�Ç÷�¢ �Æ� .�¤��Ú¨�³¨.´¨� �µª�¢�Âõ �î ö�ªÓÎó ø Âúõ �Æ� ø Àþ�Þ÷üõ ßØÞõ Â�è ø ü÷Àª�÷ ý¤�î ö�µ¨ø¢ �Þû ¥� ý¤��Ú¨�³¨ñ�¨ ø¢ ¤¢ �î �þ�ä ø¢ ¥� �ú�� .À÷�ùÀ÷¢�Þ÷ Â�À�þ�ª�¡ ßõ ý�Â� �¤ Û�Ê½� ö�¤ø¢ ø ù¢�� ¤��Þûý�ì� ���� Ý�õ�Âð ö�µ¨ø¢ À÷¢�¢ ¤�Âì ÓÎó ¢¤�õ ÂµÈ�� �Âõ �õ�÷ö�þ�� ßþ� ¤¢ ø Û�Ê½� Â�¡�¤�Àþ�� ö�õ�ûüµ¨ø¢ �î À�õ� .Ýþ�Þ÷üõ ý¤��Ú¨�³¨ ¢��î�¨ ß�õ� ý�ì� ���� ø üÞ��ì ¢�ãÆõ.Àª��



ï¤�� ¤À� ýùÂÏ�¡ ø ¢�þ ø �¤��Ú¨�³¨ À÷�ù¢�� Âðý¤�þ ø ë�Èõ ù¤��Þû �Âõ �î ��þ�ä ù¢��÷�¡ ¥�.�¤�¢üõ üõ�Âð �¤ ¢�� ßõ ý�Â� ï¤�� üì�Èõ ø ´¨ø¢ �î �¤ ��þ�ä.��ù¢�Þ÷ ù¢�Ôµ¨� ö�ª¢��ø ¥� ø ù¢�� ¯�±�¤� ¤¢ ü÷�¤��ð¤�� ß��� �� �î Ý÷�¢üõ ¤��µ¿� �¤ ¢�¡.ÝµÆû ö�Èþ¥�Âê�Â¨ ø ý¥øÂ�� À�õø¥ ¤�



ùÀ���Ø�.Ýþ��µ¡�¢Â� ñø��±�Âõ ý�ûý¤�ÿ� üª�¹Þû ø ×þÂ÷� ý�û¤�µ¡�¨ ü¨¤Â� �� �õ�÷ö�þ�� ßþ� ¤¢¤¢ Â±Üþ¥ §À� ý�Â� üÌÖ÷ ñ�·õ ßµ¡�¨ ý�Â� üØÆê�ª¤�û Í¨�� ¤�� ß�óø� ×þÂ÷� ý�û¤�µ¡�¨�� ÀþÀ� ý¢ÂØþø ¤ âì�ø ¤¢ �î Àþ¢Âð ���¤� ñ�Þ���õý�ì¤�Ï�� ý�ûý¤�ÿ� �¨À�û üÚ÷�ð�¨ ¢¤�õý�û¤���� �� ���� �� ¤�µ¡�¨ ßþ� .¢�� ùÀþ¢Âð ���¤� ö�Æ÷�� ø �¨�Âê Í¨�� ÂµÈ�� �î ¢�� ýÀ÷ø¤ö�õ¥ ¥� (°¨��õ ý�ûüðÄþø �� «�¡ ý�û¤�ÿ�) ¢¤�¢ ×þÂ÷� ¤�µ¡�¨ ¤�µê¤ ñÂµ�î ¤¢ �î ü±¨��õý�û¢Â�¤�î .´¨� �µª�¢ ö�ð� ÷�ð ý�ûñ�·õ ßµ¡�¨ ý�Â� ü÷�ø�Âê ý�û¢Â�¤�î ö��î � � á�À��ü¨¤Â� ý�Â� �¤ ¤� µ¡�¨ ßþ� ´�Þû� ý¤�ÿ � ñÀõ ÓÜµ¿õ ý�û�¡�ª ¤¢ ¤�µ¡�¨ ßþ� ö�ð� ÷�ð�� üä�®�õ Û¬� ø üÜî À÷ø ¤ ���¤� �� �õ�÷ö�þ�� ßþ� ¤¢ .´¨� ù¢Âî �Ô� ö��»Þû �ú÷� ý�û¤�µê¤�±�Âõ ý�ûý¤�ÿ� üª�¹Þû ü¨¤Â� �� �õ�÷ö�þ�� ßþ� ¤¢ ß��»Þû .Ýþ��µ¡�¢Â� ö� ÓÜµ¿õ ý�þ�ø¥�� üÜõ�î ¯�±�¤� ,¢�¡ �î ùÀª �µ¡�¢Â� ��÷ (DMP üðÄþø �� ñ�Þ���õý�ì¤�Ï�� ý�ûý¤�ÿ�) ñø�ý¢ÂØþø ¤ �� ¥��÷ ,ùÀª ���¤� ý¤�ÿ� ¥� °¨��õ ý�ûüðÄþø ´ê�þ¤¢ .¢¤�¢ ×þÂ÷� ý�û¤�µ¡�¨�� �� �ú÷� ßþÂµú� ¥� üØþ ö���ä �� �ûý¤�ÿ� üª�¹Þû ø ×þÂ÷� ý�û¤�µ¡�¨ �î ¢¤�¢ �÷�À�Þª�û.´¨� ù¢Âî ÛÞä ,ñ��
,ñ� Þ � � � õý� ì¤� Ï� � ý� ûý¤� ÿ � ,× þÂ ÷� ý� û¤� µ ¡� ¨ :ýÀ � Ü î �� Þ Ü î.Â±Üþ¥ §À� ,üØÆê�ª¤�û ý�û¤�µ¡�¨ ,ñø��±�Âõ ý�ûý¤�ÿ� üª�¹Þû ,�¨�Âê ö�Þµ¡�¨
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1 ÛÊê
�û¥��÷Ç��

Àõ�¤¢ 1.1ý�û¤�µ¡�¨ ü¨¤Â� �� �î ´¨� ü®�þ¤ ÕÎ�õ ¥� ý��¡�ª ý¤�ÿ� ñÀõ ÂÚþ¢ ü�¤�±ä �� �þ ø �ûñÀõ ý¤�ÿ�ö���üõ ö¢�� �þ�ðÂ�è ß�ä ¤¢ �¤ ÓþÂã� ßþ� .¢¥�¢Â�üõ ñø� �±�Âõ ÕÎ�õ ¤¢ (��ä ý�û¤�µ¡�¨) ü®�þ¤1Ýþ�ûßê�ó ö���üõ �¤ ý¤�ÿ� ñÀõ ö�õ�ðÇ�� .´êÂþÁ� ,ý¤�ÿ� ñÀõ ý�Â� ñ�±ì Û��ì üÔþÂã� ö���ä ��üêÂãõ (1936) 5ÓÆµó�õ ø (1931) 4üØ¨¤� � , (1930) 3ñ¢�ð ,(1920) 2Ýó�Ø¨� , (1915)ø 7ö�Æ����¤ , 6ß�Ø�û ý�û¤�î �� ý¢��õ 50 ý�û¢ Ûþ�ø� ø 40 ý�û¢ Â¡�ø� ¤¢ ý¤�ÿ� ñÀõ .¢�Þ÷Ý�û�Ôõ ø �ûù�ðÀþ¢ ÂµÈ�� �Àµ�� ¤¢ .Àþ¢Âð �ÂÎõ ü®�þ¤ ÕÎ�õ ¤¢ ÛÖµÆõ ý��¡�ª ö���ä �� üØ¨¤��üØ¨¤�� �î ´¨ø¤ ßþ� ¥� ø À÷¢�� ×þ¢�÷ ýÂ±� ý�ûù�ðÀþ¢ �� ö� ý�û¢Â�¤�î ß��»Þû ø ùÀª ÓþÂã�À�Þª¥¤� ��µî ¤¢ 8ÂÜÆ�î ø Ù�� ¤�Ïß�Þû ø ´Æ÷�¢üõ ýÂ±� ý�ûù�Úµ¨¢ ���®�þ¤�Âê �¤ ý¤�ÿ� ñÀõ¤¢ ñø� �±�Âõ ÕÎ�õ ü¨��ª��ãõ �µ±ó� .À��îüõ üêÂãõ " ÕÎ�õ + ü÷�ú� Â±� ' �¤ ý¤�ÿ� ñÀõ ℄12[ ¢�¡�¤ ý¤�ÿ� ñÀõ Û��Æõ ø ´êÂÈ�� À÷ø ¤ .À�îüõ ßªø¤ ÂµÈ�� �¤ Â±� ø ý¤�ÿ� ñÀõ ×þ¢�÷ ¯�±�¤� ,ö��õ ßþ�ø ü÷ø¤¢ ù�ðÀþ¢ ø¢ Âû ¥� âì�ø ¤¢ �î ¢�ú÷ ��÷ ý¤�ÿ� ñÀõ ý¢���� À÷ø ¤ ö���üõ ý¢��õ 60 ý�û¢ �¡�ø� ��éÁ� ö�� üþ�þ�Ìì ø Ý�û�Ôõ ü¨¤Â� ¢¤�õ ý�þ�Ìì ø Ý�û�Ôõ ,�û¤���� ℄11[.¢�� ¤�¢¤�¡Â� ��÷ 9ü÷øÂ��,üð¢ÂÈê ��Ìì ,²þ� � éÁ� ,�Â®�Âê ,Ûõ�î ý�ûý¤�ÿ � ý�¤�Þª ý�ûñÀõ ,ö¢� � Ûõ�î ñÀõ ,¤�¨Leopold L�owenheim1Thoralf Skolem2Kurt G�odel3Alfred Tarski4Anatoly Maltev5Leon Henkin6Abraham Robinson7C.Chang and J.Keisler8Absrtat)Ë½õ ù�ðÀþ¢ �Â÷� �î ´¨� ý¤�ÿ� ñÀõ ¤¢ ùÀª ÓþÂã� ý�û¤���� �� ý¤�ÿ� ñÀõ ü¨¤Â� ü÷ø¤¢ ù�ðÀþ¢ ¥� ¤�Ñ�õ9.�ûùøÂð ý¤�ÿ� À�÷�õ ü®�þ¤ ý�û¤�µ¡�¨ ¤¢ üû�ðÂÑ÷ �� ´¨� üû�ðÀþ¢ ü÷øÂ�� ù�ðÀþ¢ ¥� ¤�Ñ�õ ø À�õ�÷üõ ��÷ (Model Theory3



4 �û¥��÷Ç�� .1 ÛÊê¤¢ ��÷ �û�ä�Þ¹õ �þÂÑ÷ ý�û¤���� ø ñø� �±�Âõ ÕÎ�õ«��¡ �µ±ó� .À÷¢�� Ýó�Ø¨�-Ýþ�ûßê�ó ý�û��Ìì.À÷¢�� üÞúõ ÇÖ÷ ý�¤�¢ ö��õ10 ��ø ø ©�ø ,ý¢� � õ 50 ý� û¢ Í ¨�ø� ¤¢ �¥� �-� ý� ûý¤� ÿ � �� ú Ô õ öÀ ª �Â Î õ ¥� Å ��±�Âõ ý¤�ÿ� Âð� À÷¢Âî ´��� �ÜÞ� ö� ¥� .À÷¢�¢ ��¹÷� �¥�� �¤�Þª�÷ ý�ûý¤�ÿ� ßµ¡��ª ¤¢ üþ�û´êÂÈ��ý¤�ÿ� �¤�¬ ßþ� ¤¢ Àª�� �¥�� üû��µõ�÷ ñ��þ¢¤�î ×þ ý�Â� ,¢¤�À÷ üû��µõ ñÀõ �î �¤�Þª ö��¥ ¤¢ üóø��¥�� �¤�Þª�÷ ñ��þ¢¤�î ×þ ý�Â� ¤���õ ý¤�ÿ� Âð� �î �¤ §À� ßþ� 1954 ñ�¨ ¤¢ ©�ø .¢�� Àû��¡ Ûõ�îßþ� ���Èõ ÂµÈ�� �µ±ó� .¢�Þ÷ �ÂÎõ �¤ ´¨� �¥�� �¤�Þª�÷ ý�ûñ��þ¢¤�î ��Þ� ý�Â� �¤�¬ ßþ� ¤¢ ,Àª��(℄1[ �� ¢�ª á��¤) .¢�� ùÀþ¢Âð �ÂÎõ ýÂ±� �µÆ� ý�ûö�À�õ ¢¤�õ ¤¢ ,11�µ�÷�µª� Í¨�� §À�¤¢ ýÀþÀ� ÛÊê ¥�è�Â¨ �î ¢�¢ ���¤� ��Ìì ßþ� ý�Â� ü÷�ûÂ� ,12üó¤�õ ¤�� ß�µÆ¿÷ ý�Â� 1965 ñ�¨ ¤¢¤¢ ,��±�� ý�Â� ùÀª ÓþÂã� ÀþÀ� Ý�û�Ôõ ø ö�ûÂ� �ÂÏ ,��Ìì ¢�¡ ¸þ�µ÷ Â� ùø�ä .Àþ¢Âð ý¤�ÿ� ñÀõý�ûý¤�ÿ� ýÀ��ù¢¤ �ÜÿÆõ �ÂÏ �� 13ù�ª ÀþÀ� ù�ðÀþ¢ ßþ� �õ�¢� ¤¢ .¢�� ¤�ÁðÂ���� ýÀã� ý�û¤�î À÷ø ¤üó¤�õ ý��Ìì Ý�Þã� �� ù�ª 1978 ñ�¨ ¤¢ .¢�Þ÷ ¥�� ý¤�ÿ� ñÀõ ¤¢ �¤ ýÀþÀ� ý�ûÕê� ℄36[ ñø� �±�Âõý�ûý¤�ÿ� ýÀ��ù¢¤ ø ý¤�Àþ�� ý¤�ÿ� .¢�ú÷ ¢���� �¤ 14ý¤�Àþ�� ý¤�ÿ� ý�¡�ª ,�¤�Þª�÷ ý�ûö��¥ ý�Â�üó¤�õ ù�ðÀþ¢ .´¨� ù¢�Þ÷ �Ôþ� Â�¡� ñ�¨ 35 ý�û´êÂÈ�� ¤¢ üÞúõ ¤��Æ� ø ý¢���� ÇÖ÷ ñø� �±�Âõ�þÂÑ÷ �� üÖ�Þä ¤�Ï �� �î ´êÂð ÂÑ÷ ¤¢ ý¤�ÿ� ñÀõ ü÷ø¤¢ ü¨¤Â� ý¢�þ¥ À� �� ö��� üõ �¤ ù�ª øüÜ±ì Ý�û�Ôõ ø �� �Æþ�Öõ ¤¢ ùÀª ��¹÷� ý�û¤�î ý�µ¨�¤ ¤¢ �î .´¨� �µ¿�õ�¤¢ ü���±�îÂ� ý�û�ä�Þ¹õý¤�ÿ� ñÀõ ýÀ�Üî ý�û¤���� ø Ý�û�Ôõ �� ��÷ ²þ�� ø �±�¤ ,öÀª�¡�ª ,üÚµÆ��ø�÷ ö�� üþ�û¤���� ø Ý�û�Ôõ.´¨� ùÀþ¢Âð �ê�®�üû�ðÀþ¢ ø ´êÂð ÛØª ý¢��õ 80 ø 70 ý�û�û¢ ¤¢ üó¤�õ ý��Ìì ��±�� ¥� Àã� �î ýÂÚþ¢ ù�ðÀþ¢�ÂÎõ 18Âþ�µ��Øõ ø 17ö�¡� , 16ß�óÂ� ,15Â±Üþ¥ ö�� ý¢�Âê� Í¨�� ,¢�� ü÷øÂ�� ÂµÈ�� ù�Úµ¨�¡ ��ý�û§À� ø ����ÿ¨ ¢Âîüõ ü¨¤Â� ü®�þ¤ ý�û¤�µ¡�¨ ¤¢ �¤ ÀþÀ� Ý�û�Ôõ �î ÀþÀ� ù�ðÀþ¢ ßþ� .Àþ¢ÂðýÀ�Üî ����ÿ¨ ßþ� ø À÷¢�� ü®�þ¤ ý�û¤�µ¡�¨ ÂµÈ�� �ûö� ù�Úµ¨�¡ �î ´¡�¨ �ÂÎõ �¤ ý¢Àãµõ℄11[.Àþ¢Âð ÀþÀ� ù�ðÀþ¢ ßþ� ¤¢ ýÀã� ý�û¤�î ý���Ù�¨Robert L.Vaught and Jerzy Lo�s10Ernst Steinitz11Mihael D. Morley12Saharon Shelah13Stability Theory14Boris Zilber15Cherlin16Lahlan17Maintyre18



5 �û¥��÷Ç�� .1 ÛÊê�î ¢�� ñ�Þ���õ ý�ì ¤�Ï�� ý�ûý¤�ÿ� 19ý�¨À�û ¢¤�õ ¤¢ Â±Üþ¥ §À� ,�û§À� ßþ� ßþÂµÞúõ ¥� üØþý�Âµî¢ �ø¢ ý�ó�¨¤ ¤¢ ø� .¢�� ù¢¤ø� ´¨À� �û¤�µ¡�¨ ßþ� ¤¢ �î ¢�� ýÀþÀ� �¨À�û ¢��ø ý�õ�¢� ¤¢ý�¨À�û ø üúþÀ� ý�¨À�û ø¢ �� ´¿þ¤×þ Â�è ,ÀþÀ� ý��¨À�û ¢��ø ý�Â� ü÷�ûÂ� ���¤� �� ℄45[ ¢�¡´¨� éøÂãõ 20üÚ÷�ð�¨ §À� �� �î �¤ §À� ßþ� ø� �ó�¨¤ ßþ� ¤¢ .¢¥�¢Â�üõ À�÷�õ ý¤�¢Â� ý�Ìêø üúþÀ� ý�¨À�û �¤�¬ �¨ ¥� üØþ �� ,ñ�Þ���õ ý�ì ¤�Ï�� ý�ûý¤�ÿ� �¨À�û �î À�îüõ �ÂÎõø ü÷øÂ� ù�ðÀþ¢ ¥� �õ�î Â±Üþ¥ §À� ßþ� .´¨� À�÷�õ-ö�À�õ ý�¨À�û ø À�÷�õ-ý¤�¢Â�ý�Ìê ý�¨À�û.¢Â�ðüõ �ÞÈ�Â¨ ø� ü¨À�ûÀþÀ� ñ�Þ���õ ý�ì ¤�Ï�� �ä�Þ¹õ ×þ ' ö���ä ´½� ℄23[ ý�ó�Öõ ¤¢ 21üØÆê�ª¤�û 1989 ñ�¨ ¤¢ý�ì ¤�Ï�� ý�ûý¤�ÿ� ¥� ý�ù¢¤ ���¤� �� Õê�õ ø� �ó�Öõ ßþ� ¤¢ .¢�Þ÷ ���¤� Â±Üþ¥ §À� ý�Â� üÌÖ÷ ñ�·õ "℄22[ ý��ó�Öõ ¤¢ �õ�¢� ¤¢ .´êÂðüÞ÷ ¤�Âì ùÀª ���¤� ý�û�¨À�û ¥� ��ÀØ»�û °ó�ì ¤¢ �î Àþ¢Âð ñ�Þ���õø Â±Üþ¥ §À� ¢¤ .¢�¢ ���� ��÷ ñ�Þþ�î�õ ñ�Þ���õ ý�ì ¤�Ï�� ý�ûý¤�ÿ� ¢��ø ¢¤�õ ¤¢ ß�óÂ� ñ��ÿ¨ ��¤¢ �î ¢�Þ÷ ü÷�ø�Âê ×Þî ñ�Þ���õ ý�ì ¤�Ï�� ý�ûý¤�ÿ� �¨À�û Âµú� í¤¢ ¤¢ ÀþÀ� ý�ûñ�·õ ���¤�ý�û�þ�� ø ℄47[ 22 üØÆþ¤�¥�¨À�û ö�� üþ�û�¡�ª á�À�� �� Â¹�õ üØÆê�ª¤�û ø Â±Üþ¥ ý¤�ØÞû ´þ�ú÷ý¤�ÿ� ñÀõ ,�û¤�µ¡�¨ ü¨À�û ý�ûü¨¤Â� ø ÀþÀ� ý�û�¡�ª ßþ� .Àþ¢Âð ℄32[ 23 ü¨À�ûý¤�Àþ��ý¤�ÿ�' �¤ ÀþÀ� ý¤�ÿ� ñÀõ ℄25[24���û �î ´¨ø¤ ö� ¥� .¢Âî ×þ¢�÷ ýÂ±� �¨À�û �� ý¤��Æ� ¢øÀ� �� �¤. À�îüõ ÓþÂã� " �ûö�À�õ öøÀ� ýÂ±� �¨À�û,ß�óÂ� ñ��ÿ¨ �� ¾¨�� ¤�Ï ß�Þû ø ËÖ÷ ñ�·õ ßµ¡�¨ ý�Â� ùÀª ���¤� ,üØÆê�ª¤�û �÷�À�Þª�û À÷ø ¤´¡�¨ �� Õê�õ ,À÷ø ¤ ß�Þû ¥� ù¢�Ôµ¨� �� ø �õ�¢� ¤¢ �î �Âþ¥ ´¨� ü÷�ø�Âê ©¥¤� ý�¤�¢ üþ�ú���� ¢�¡ø¢ Âû ü¨¤Â� ùÀþ¢Âð ���¤� �õ�÷ö�þ�� ßþ� ¤¢ �»÷� .À÷Àþ¢Âð ý¢Àãµõ ����ÿ¨ �� ���� ý�Â� ý�ûñ�·õý¢���� Ý�û�Ôõ ü¡Â� �Àµ�� �õ�¢� ¤¢ .À�õ�÷ üª�¹Þû �¤ üõø¢ ø ×þÂ÷� ¤�µ¡�¨ �¤ üóø� �î ´¨� ©ø¤.´¨� ùÀþ¢Âð ���¤� ý¤�Àþ�� ý¤�ÿ� ¤¢ ýÀ�Üî ý�þ�Ìì× þÂ ÷� ¤� µ ¡� ¨ ÛÊ ê ý� ú µ ÷� ¤¢ � î ´ ¡�¢Â � Ý � û�� ¡ × þÂ ÷� ¤� µ ¡� ¨ ü êÂ ã õ � � �ø¢ ÛÊ ê¤¢ñ� Þ � � � õ ý� ì ¤� Ï� � ý� ûý¤� ÿ � ü ª� ¹ Þ û �� ¨ Û Ê ê ¤¢ ø ¢�¢ Ý � û�� ¡ � ��¤� �¤ ¤�À þ� �Û Ê ê ¤¢ � õ� ´ ¨� ℄22, 23[ ü Ø Æ ê� ª¤� û ý�� þ� � ��� Ö õ ¢� ¡ ü Ü ¬� â ��Â õ .¢¢Â ðü õ � ��¤�ùÀ ª ù¢� Ô µ ¨� À ÷�ù¢� � À � Ô õ � ú ÷� öÀ ª Â �ß ªø¤ ¤¢ � î ýÂ �À þÀ � ��� Ö õ ¥� �� ¨ ø �ø¢(℄2, 5, 3, 4, 8, 9, 14, 15, 19, 20, 38, 39, 41, 42, 43, 44, 46[).´¨�.´¨� ùÀþ¢Âð ���¤� 3.4.2 ¤¢ ö� ÓþÂã��î ´¨� ýÂ±� ¤�µÆ� ÂÚÜÞä ý�¨À�û ,�¨À�û ¥� ¤�Ñ�õ19Trihotomy Conjeture20Ehud Hrushovski21Zariski Geometry22Geometri Stability Theory23Hodges24



6 �û¥��÷Ç�� .1 ÛÊêý¤�ÿ� ñÀõ ý�þ�Ìì ø Ý�û�Ôõ Â� ý¤øÂõ 2.1.(℄12, 25, 29[�� ¢�ª á��¤ )À÷� ùÀª �µêÂðÂê ý¤�ÿ� ñÀõ ø ñø� �±�Âõ ÕÎ�õ ý¢���� Ý�û�Ôõ ø Óþ¤�ã��þÂÑ÷ ¤¢ ö¢��ö�þ��Ýû ,ß�Ø� ý�ûñ��þ¢¤�î ÝÑ�õ ý�ûñ��þ¢¤�î ö�� üþ¢���� Ý�û�Ôõ ø Óþ¤�ã� ß��»Þû�þ�Ìì ø Óþ¤�ã� ¥� ü¡Â� �� �ú�� Ç¿� ßþ� ¤¢ .(℄26[�� ¢�ª á��¤ )À÷� ùÀª �µêÂð Âê �û�ä�Þ¹õÀã� ñ�Êê ¤¢ ¤�êø �� �î ℄1, 10, 31, 32[ ý¤�Àþ�� ý¤�ÿ� ø ×þÂ÷� ý�û¤�µ¡�¨ ý¤�ÿ� ñÀõ �� ¯��ÂõÂþ¥ ¢¤��õ ý¤�Áð¢�Þ÷ ¤¢ ¢�ªüõ ���¤� �õ�÷ö�þ�� ßþ� ¤¢ �î ü·��±õ ��Þ� ¤¢ .Ýþ¥�¢Â�üõ ¢�ªüõ ù¢�Ôµ¨�Çþ�Þ÷ ý�Â� �+ ¢�Þ÷ ø �; �; � �� ï¤�� ý�ûñ��þ¢¤�î , ! �� üÖ�Ö� ¢�Àä� �ä�Þ¹õ .´¨� ùÀª ´þ�ä¤ù¢�Ô µ¨� ü÷� ÷� þ ý�±Ô ó� ¤¢ '; ; #; :: éøÂ� ¥� �ûñ�õÂê Çþ�Þ ÷ ý�Â � .´¨� � ¥� Àã � ñ� � þ¢¤�î ß� óø��� L ö��¥ , LA ¥� ¤�Ñ�õ ß��»Þû ø ´¨� fm 2 M : M j= '(x)g ý�ä�Þ¹õ 'M ¥� ¤�Ñ�õ .Ý��îüõ. a 2 A �î ´¨� a ´���� ù�ÂÞûý¤�ÿ� ñÀõ �¤ ý¤�ÿ� ñÀõ ü¡Â� �îý¤�Ï�� ´¨� ý¤�ÿ� ñÀõ ýÀ�Üî Ý�û�Ôõ ¥� ýÂþÁ�ÓþÂã� ��úÔõü¨¤Â� Û��ì ý¤�ÿ� ñÀõ ¤¢ ÂþÁ� ÓþÂã� Â�è Ý�û�Ôõ âì�ø ¤¢ .À�õ�÷üõ ��÷ ℄29[ÂþÁ�ÓþÂã� ý�û¤�µ¡�¨.À�µÆ�÷Mk ¥� X �ä�Þ¹õÂþ¥ .Àª�� ´¡�¨-L , M À��î Âê ℄ 25 ÂþÁ�ÓþÂã� �ä�Þ¹õ [ 1.2.1 ÓþÂã��¤ X ý�ä�Þ¹õ . X = �M �î ¢�ª ´ê�þ � ñ�õÂê-LA �îü�¤�¬ ¤¢ Ý�þ�ð ÂþÁ�ÓþÂã�-A �ä�Þ¹õ �¤.Àª�� ÂþÁ�ÓþÂã�-M ¤¢ Ý�þ�ð ÂþÁ�ÓþÂã� �ä�Þ¹õ.´¨� ý¤�Àþ�� ý¤�ÿ� ¤¢ ýÂþÁ�ÓþÂã� ü¨¤Â� ý�Â� À�Ôõ ý�û¤���� ¥� Âþ¥ ��Ìì:À�ó¢�ãõ Âþ¥ Íþ�Âª �¤�¬ ßþ� ¤¢. A;X �M ø Àª�� ñÀõ M À��î Âê 2.2.1 ��Ìì.´¨� ÂþÁ�ÓþÂã�-A , X �ä�Þ¹õ (1Àû��¡ f(X) = X ,´¨� f(a) = a , a 2 A Âû ý�¥� �� �î f À�÷�õM üµ¿þ¤¢�¡ Âû ý�¥��� (2.¢��4 .℄32[ �� ¢�ª á��¤ .ö�ûÂ�´��� �¤ A �ä�Þ¹õÂþ¥ �î M ýø¤ ý�ûüµ¿þ¤¢�¡ ùøÂð Çþ�Þ÷ ý�Â� AutA(M) ¢�Þ÷ ¥� ý¤�Áð ¢�Þ÷¢Âî Ý�û��¡ ù¢�Ôµ¨� ¢¤�¢üõ �Ú÷De�nable Set25



7 �û¥��÷Ç�� .1 ÛÊê�� �îü�¤�¬ ¤¢ Ý�þ�ð ßÚÞû-� , � ñ��þ¢¤�î ý�Â� �¤ M ñÀõ ℄ 26 ßÚÞû ñÀõ [ 3.2.1 ÓþÂã�M ýø¤ üµ¿þ¤¢�¡ ö��µ� �¤ � ¥� ÂµÞî ñ��þ¢¤�î �� M ý�û�ä�Þ¹õ Âþ¥ ß�� ü��� üµ¿þ¤×þ Âû ý�¥�.Àª�� ßÚÞû-j M j �îü�¤�¬ ¤¢ ´¨� ßÚÞû üóÀõ , M Ý�þ�ð .¢�¢ ©ÂµÆðD � Mn ø Àª� � ´¡�¨-L , M À� � î Âê ℄ 27 ñ�Þ� � � õ ý�ì ¤�Ï� � ý¤� ÿ � [ 4.2.1 ÓþÂã�Y � D Âû ý�¥� �� �îü�¤�¬ ¤¢ ´¨� ñ�Þ���õ D �ä�Þ¹õ Ý�þ�ð .Àª�� üû��µõ�÷ ÂþÁ�ÓþÂã� ý��ä�Þ¹õ��÷ À�îüõ ÓþÂã� �¤ D �ä�Þ¹õ �î �(x; a) ñ�õÂê �� .Àª�� üû��µõ DnY �þ ø Y �ä�Þ¹õ ,ÂþÁ�ÓþÂã�M ü��õÀÖõ ©ÂµÆð Âû ¤¢ � �îü�¤�¬ ¤¢ Ý�þ�ð ñ�Þ���õ ý�ì ¤�Ï�� �¤ � ø D .Ý�þ�ð ñ�Þ���õ ñ�õÂê.Àª�� ñ�Þ���õÂð� ) .Àª�� ñ�Þ���õ ý�ì ¤�Ï�� v = v ñ�õÂê �îü�¤�¬ ¤¢ Ý�þ�ð ñ�Þ���õ ý�ì ¤�Ï�� �¤ T ý¤�ÿ�( ´¨� ñ�Þ���õ ý�ì ¤�Ï�� M �¤�¬ßþ� ¤¢ M j= Tv1; :::; vn ¢�¥� ý�ûÂ�çµõ �� üþ�ûñ�õÂê-LA ¥� ý��ä�Þ¹õ p À��î Âê ℄ 28 ²þ�� [ 5.2.1 ÓþÂã��îü�¤�¬ ¤¢ .Ý�þ�ð A ýø¤ ²þ��-n ,Àª�� ¤�ð¥�¨ p [ ThA(M) �îü�¤�¬ ¤¢ �¤ p ý�ä�Þ¹õ .Àª��.Ý�þ�ð Ûõ�î ²þ�� �¤ p²þ�� ,Àª�� ¤�ÂìÂ� :� 2 p �þ ø � 2 p ,¢�¥� Â�çµõ-n �� � 2 LA Âû ý�¥� ��´¨� Ûõ�î ²þ�� ×þ ¢�ªüõ ÓþÂã� f�(v1; :::; vn) 2 LA : M j= �(a)g �¤�¬ �� �î tp(a=A) ²þ��É¿Èõ �û�þ�¤¢ ¢�Àã� �î ý¢¤��õ ¤¢ .¢�ªüõ �µÔð ²þ�� ý�Â� ý¥�¨ üÖ�Ö� �þ ø ²þ�� ���� a �� �î.Ý�û¢üõ Çþ�Þ÷ a ýù¢�¨ �¤�¬ ö�Þû �� �¤ a Àª��Ý�û��¡ ù¢�Ôµ¨�M ñÀõ ¤¢ A ýø¤ Ûõ�î ý�û²þ��-n ��Þ� Çþ�Þ÷ ý�Â� SMn (A) ¢�Þ÷ ¥� ý¤�Áð ¢�Þ÷ù¢� Ô µ¨� A ýø¤ , n < ! ý�¥� � � �û²þ� �-n ý�ä�Þ¹õ Çþ�Þ ÷ ý�Â � SM (A) ¢�Þ ÷ ¥� ø ¢Âî.¢Âî Ý�û��¡�� �îü�¤�¬ ¤¢ Ý� þ�ð ùÀ�î�-� , � ñ�� þ¢¤�î ý�Â � �¤ M ñÀõ ℄ 29 ùÀ�î� ñÀõ [ 6.2.1 ÓþÂã�¤¢ ´¨� ùÀ�î� üóÀõ , M Ý�þ�ð .¢¢Âð �®¤� M ¤¢ p 2 S(A) Âû ,Àª�� j A j< � �î A � M Âû ý�¥�.Àª�� ùÀ�î �-jM j �îü�¤�¬Homogeneous Model 26Strongly Minimal Theory27Type28Saturated Model 29



8 �û¥��÷Ç�� .1 ÛÊê
ý�¥� � � .Àª� � L ý�¤�Þª ö� �¥ ¤¢ Ûõ�î ý¤�ÿ � T À��î Âê ℄ 30 ¤�À þ� � ý¤�ÿ � [ 7.2.1 ÓþÂã�, j A j= � ø M j= T Âû ý�¥� �� �î ü�¤�¬ ¤¢ ´¨� ¤�Àþ��-� , T ý¤�ÿ� Ý�þ�ð � üû��µõ�÷ ñ��þ¢¤�îÀª�� �µª�¢ ¢��ø � üû��µõ�÷ ñ��þ¢¤�î �î ü�¤�¬ ¤¢ ´¨� ¤�Àþ�� , T ý¤�ÿ� Ý�þ�ð .Àª�� j SMn (A) j= �.¢�ª ¤�Àþ��-� , T ý¤�ÿ� �îñ�õÂê ý�Â� üó¤�õ �±�¤ .Àª�� L ö��¥ ¤¢ üÜõ�î ý¤�ÿ� T À��î Âê ℄ 31 üó¤�õ �±�¤ [ 8.2.1 ÓþÂã�f�1g [Ord [ f1g ö� ¢Â� �î ¢�ªüõ ÓþÂã� üþ�ÂÖµ¨� �¤�¬ �� ,Ý�û¢ Çþ�Þ÷MR(') ¢�Þ÷ �� �î '.´¨�.Àª�� ¤�ð¥�¨�÷ ' ñ�õÂê �î ü�¤�¬ ¤¢ MR(') = �1 (1�ä�Þ¹õ �î ü�¤�¬ ¤¢ MR(') = � (2fp 2 Sn(C) :MR( ) < � ;: 2 p �î  ñ�õÂê Âû ý�¥� �� ø ' 2 pg.Àª�� üû��µõ ø üú��÷.Àª�� ¤�ÂìÂ� MR(') � � , � 2 Ord Âû ý�¥� �� �î ü�¤�¬ ¤¢ MR(') =1 (3¢�ªüõ ÓþÂã� Âþ¥ �¤�¬ ��MR(p) , p²þ��-n ý�¥� ��MR(p) = inf fMR(') : ' 2 pg.Ý�û¢üõ ¤�ÂìMR(p) =1�¤�¬ßþ� ¤¢ Àª�±÷MR(p) = � , � 2 Ord º�û ý�¥� �� �î ü�¤�¬ ¤¢ ø. MR(p) = 0 �îü�¤�¬ ¤¢ Ý�þ�ð 32ýÂ±� ²þ�� �¤ p²þ��ù� Ú ÷� .À ª� � ñ� � þ¤ø� � ø ² þ� �-n ×þ p ø L ö� �¥ ¤¢ ü Ü õ� î ý¤� ÿ � T À � � î Â ê 9.2.1 Ýó�ä�Þ¹õ �î ý¤�Î� Àª�� ¢���õ ' ñ�õÂê Âð� �ú�� ø Âð�MR(p) = �fq 2 Sn(C) : ' 2 q ø MR(q) = ag�ä�Þ¹õ �� �ä�Þ¹õ ßþ� ø ´¨� üû��µõ ø üú��÷fq 2 Sn(C) : p � q ø MR(q) = ag .´¨� ö�ÆØþStable Theory 30Morley Rank31Algebrai Type32



9 �û¥��÷Ç�� .1 ÛÊê4 ℄10, 30[ �� ¢�ª á��¤ .ö�ûÂ�ß��»Þû ø Àª�� Ûõ�î ý¤�ÿ� ×þ ¤¢ ü³þ��-n , p À��î Âê ℄ 33 üó¤�õ ��¤¢ [ 10.2.1 ÓþÂã�fq 2 Sn(C) : p � q ø MR(q) = �g �ä� Þ¹õ 9.2.1 Ý ó Â �� � � . MR(p) = � < 1 À � � î Â ê� � ¢� � À û�� ¡ Â ��Â � Ý � û¢ü õ Ç þ� Þ ÷ MD(p) � � �Â ÷� � î p ² þ� � ü ó¤� õ � �¤¢ .´ ¨� ü û� � µ õ. j fq 2 Sn(C) : p � q ø MR(q) = �g j. MD(p) = 1 �îü�¤�¬ ¤¢ Ý�þ�ð 34 �µÆþ� ²þ�� �¤ p²þ��üó¤�õ ��Ìì ��±�� ¤¢ üó�ãµõ Ûõ�î ¤�Ï�� ý�ûý¤�ÿ� ý�Â� ¤�� ß�óø� üó¤�õ ��¤¢ ø üó¤�õ �±�¤ Óþ¤�ã����¤� ℄10[ ¤¢ �î ´¨� üó¤�õ üÜ¬� ÓþÂã� � � ñ¢�ãõ �¹�þ� ¤¢ ùÀª ���¤� ÓþÂã� .℄30[Àþ¢Âð ù¢�Ôµ¨�¤� �Æ� ý�û©ÂµÆð � � �î ´¨� ÀþÀ� ý¤�ÿ � ñÀõ Ýúõ Ý�û�Ôõ ¥� ��¤¢ ø �± �¤ Ý�û�Ôõ .´¨� ùÀþ¢Âð.¢�ªüõ ù¢�Ôµ¨� ,ý¤�ÿ� ¤¢ ñÀõ ý�û²þ�� ¤�µê¤ ü¨¤Â� ý�Â� üÔÜµ¿õ�ä�Þ¹õ ¥� a üþ��-n .Àª��M ñÀõ ¥� ý��ä�Þ¹õÂþ¥ AÂê ℄ 35 ýÂ±� ¤�µÆ� [ 11.2.1 ÓþÂã�¢�Þ÷ �� �î �¤ (M ¤¢) A ýÂ±� ¤�µÆ� .Àª�� ýÂ±� tpM(a=A) �îü�¤�¬ ¤¢ Ý�þ�ð ýÂ±� A ýø¤ �¤ M�ä�Þ¹õ �� �î fa 2M : ´¨� ýÂ±� A ýø¤ ag �ä�Þ¹õ ¥� ´Æ�¤�±ä Ý�û¢üõ Çþ�Þ÷ al(A)fa 2M : j �(M) j< ! ø M j= �(a) �î ¢¤�¢ ¢��ø � 2 LAg
�¤�¬ßþ� ¤¢ , a 2M ø A �M Âð� .Àª�� ñ�Þ���õ ý�ì ¤�Ï�� T ý¤�ÿ� À��î Âê 12.2.1 ��Ìì.´¨� RM(a=A) = dim(a=A)4 .℄29, 10[ �� ¢�ª á��¤ .ö�ûÂ�ÂþÁ�ÓþÂã� ¤�µÆ� .Àª�� M ñÀõ ¥� ý��ä�Þ¹õÂþ¥ AÂê ℄ 36 ÂþÁ�ÓþÂã� ¤�µÆ� [ 13.2.1 ÓþÂã��ä�Þ¹õ ¥� ´Æ�¤�±ä Ý�û¢üõ Çþ�Þ÷ dl(A) ¢�Þ÷ �� �î �¤ (M ¤¢) Afa 2M : ´¨� � ���� �ú�� a �î ¢¤�¢ ¢��ø � 2 LAg Morley Degree33Stationary Type 34Algebrai Closure 35De�nable Closure36



10 �û¥��÷Ç�� .1 ÛÊê
.Àª�� M ñÀõ ¥� ý��ä�Þ¹õÂþ¥ A À��î Âê 14.2.1 ��Ìì. j ff(a) : f 2 AutA(M)g j = 1 Âð� �ú�� ø Âð� ´¨� a 2 dl(A) (1. j ff(a) : f 2 AutA(M)g j < ! Âð� �ú�� ø Âð� ´¨� a 2 al(A) (24 .℄32[ �� ¢�ª á��¤ .ö�ûÂ�.Àª�� RM(�) =MD(�) = 1 Âð� �ú�� ø Âð� ´¨� ñ�Þ���õ ý�ì ¤�Ï �� � ñ�õÂê 15.2.1 ��Ìì4 .℄30[ �� ¢�ª á��¤ .ö�ûÂ��¤�¬ ßþ� ¤¢ Àª�� ñ�Þ���õ ý�ì¤�Ï�� T ý¤�ÿ� À��î Âê ℄ 37DMP üðÄþø [ 16.2.1 ÓþÂã�ñ�õÂê Âû ý�¥� � � ø k;m üã�±Ï ¢Àä Âû ý�¥� � � �îü�¤�¬ ¤¢ ´¨� DMP üðÄþø ý�¤�¢ T Ý� þ�ð�î Àª�� �µª�¢ ¢��ø � 2 tp(b) ñ�õÂê Àª�� m ø k , '(x; b) ñ�õÂê üó¤�õ ��¤¢ ø üó¤�õ �±�¤ �î '(x; b).Àª�� MD('(x; b0)) = m ø MR('(x; b0)) = k , b0 j= � ��Þ� ý�¥� ��ø Àþ¢Âð ���¤� ℄22[ ¤¢ ñ�Þ���õ ý�ì¤�Ï�� T ý¤�ÿ� ý�Â� üØÆê�ª¤�û Í¨�� ¤�� ß�óø� DMP üðÄþøüª�¹Þû ü¨¤Â� ý�Â� �¥� Óþ¤�ã� ø °¨��õ «��¡ ö� ×Þî �� �î ¢�� ü±¨��õ üðÄþø DMP üðÄþø.Àþ¢Âð ���¤� ,Ýþ��µ¡¢Â� á�®�õ ßþ� �� ÂµÈ�� 3 ÛÊê ¤¢ �î �ûý¤�ÿ��� ñ��þ¢¤�î �� ùÀ�î � ñÀõ �¤ M .Àª�� üÜõ�î ý¤�ÿ� T À��î Âê ℄ 38ïÂµ¨ ñÀõ [ 17.2.1 ÓþÂã�üóÀõ ß��� ¢��ø .Ý�þ�ð T ïÂµ¨ ñÀõ �þ T ý¤�ÿ� ö�ú� ö� �� �î Ý��îüõ ��¿µ÷� ï¤�� ù��¿ó¢ ù¥�À÷�.Àª Àû��¡ ¶½� �õ�¢� ¤¢�õ ü¨¤Â� ¢¤�õ ý�ûñÀõ ��Þ� �î ï¤�� ù��¿ó¢ ù¥�À÷� �� ñ��þ¢¤�î �� ´¨� üóÀõ âì�ø ¤¢ ïÂµ¨ ñÀõïÂµ¨ ñÀõ ü��õÀÖõ ñÀõÂþ¥ �ä�Þ¹õÂþ¥ ßþ� �µ±ó� �î Àª À�û��¡ ñÀõ ßþ� ¥� ý��ä�Þ¹õÂþ¥ �� ´¿þ¤×þùÀ�î� ¥��µõ� .¢�� Àû��¡ ïÂµ¨ ñÀõ ¥� ü��õÀÖõ ñÀõÂþ¥ �¤ ü¨¤Â� ¢¤�õ ý�ûñÀõ ��Þ� �Áó ¢�� Àû��¡ïÂµ¨ ñÀõ ¤¢ ü���� ý�¤�¢ ,ñÀõ ýø¤ �óø�þ� ²þ�� Âû �î À�îüõ Ýû�Âê �¤ ö�Øõ� ßþ� ,ïÂµ¨ ñÀõ ö¢��: Âþ¥ �¤�¬ �� ´¨� ý���Ìì âì�ø ¤¢ ï¤�� ù��¿ó¢ ù¥�À÷� �� ñ��þ¢¤�î �� ùÀ�î � ñÀõ ¢��ø .¢�� Àû��¡De�nable Multipliity Property 37Monster Model38



11 �û¥��÷Ç�� .1 ÛÊê.¢¤�¢ � ù¥�À÷� �� ùÀ�î � ñÀõ , � ÝÑ�õ ñ��þ¢¤�î Âû ý�¥� �� , T ý¤�ÿ� GCH Âê �� 18.2.1 ��Ìì4 ℄39[ �� ¢�ª á��¤ . � ýù¥�À÷� �� ñ�Ï �� ü��õÀÖõ ý�ûñÀõÂþ¥ ¥� ý��ó�±÷¢ ¥� ù¢�Ôµ¨� �� .ö�ûÂ�¤¢ À�îüõ ´þ�Ôî ïÂµ¨ ñÀõ ¶½� ¤¢ ï¤�� ù��¿ó¢ ù¥�À÷� �� ÝÑ�õ ñ��þ¢¤�î �� ùÀ�î � ñÀõ ¢��ø âì�ø ¤¢ñ��þ¢¤�î Âû ý�¥� �� ��� ��Ìì ö¢Âî�¡�ª ý�û×��Ø� ×Þî �� ¤�Àþ��-! ý�ûý¤�ÿ� ¤¢ �î üó�� ß�äñ�Þ���õ ý�ì ¤�Ï�� �ûý¤�ÿ� ý��Üî ,��¨ ÛÊê ¤¢ �õ ¶½� ¢¤�õ ý�ûý¤�ÿ� ¤¢ .℄32, 29[´¨� ¤�ÂìÂ�.À�û¢üõ Û�ØÈ� �¤ ¤�Àþ��-! ý�ûý¤�ÿ� ¥� üÈ¿� ¢�¡ �î À�µÆû�� T ý�ûñÀõ ��Þ� �îü�¤�¬ ¤¢ À�õ�÷ �¥��-� �¤ T ý¤�ÿ� ℄ 39 �¥��-� ý¤�ÿ� [ 19.2.1 ÓþÂã�.Àª�� ´¿þ¤×þ , � ñ��þ¢¤�î,üþ�¤�Þª�÷ � ý�¥� �� L ý�¤�Þª ö��¥ ¤¢ T ý¤�ÿ� Âð� ℄ 40 üó¤�õ ´�õ¥�� ��Ìì [ 20.2.1 ��Ìì.¢�� Àû��¡ �¥�� �¤�Þª�÷ ý�ûñ��þ¢¤�î ��Þ� ý�¥� �� �¤�¬ ßþ� ¤¢ Àª�� �¥��-�4 .℄30[ �� ¢�ª á��¤ .ö�ûÂ�ý¤�Àþ�� ý¤�ÿ� ý�þ�Ìì ø Ý�û�Ôõ Â� ý¤øÂõ 3.1
�÷�ð ö� ý�Ìä� �� �î Àª�� üú��÷ ý��ä�Þ¹õ I À��î Âê ℄ 41 �÷�ð À�� ö��¥ [ 1.3.1 ÓþÂã�ý�¥� �� �ø�Ô� ßþ� �� �ú�� ´¨� ñø� �±�Âõ ÕÎ�õ ���Èõ ý��÷�ð-I ÕÎ�õ ,üÖÎ�õ ý�û¢�Þ÷ .´Ôð Ý�û��¡À�� ö��¥ .¢�¢ Ý�û��¡ Çþ�Þ÷ vi1; vi2; ::: �� ���Þ� ý�Â� �¤ �÷�ð ö� �� ¯��Âõ ý�ûÂ�çµõ , i 2 I �÷�ð Âûñ�Þ½õ Âû ý�¥� �� �î â���� ø ´���� ø üó�Þ½õ ý�û¢�Þ÷ ¥� ¢�� Àû��¡ �¤�±ä ,�÷�ð-I ö��¥ �þ ø �÷�ðP Ý� þ�ð ´ó�� ßþ� ¤¢ �î ´¨� ¢���õ �û� ÷�ð �ä�Þ¹õ ¥� (i1; :::; in) °�Âõ üþ� �-n , P üþ� �-nI ý�ä�Þ¹õ ¥� ý��÷�ð â��� ø ö��¥ ´��� Âû ý�Â� �¤�¬ ß�Þû �� .´¨� (i1; :::; in) ý�÷�ð ¥� üó�Þ½õ.Ý�û¢üõ ´±Æ÷: ¥� ¢�� Àû��¡ �¤�±ä ý��÷�ð-I ´¡�¨ �÷�ð À�� ö��¥ ý�Â� ñ��.¢¤�¢ ¤�Âì , i ý�÷�ð ö�ú� ö���ä ��Mi üú��÷ ý�ä�Þ¹õ i 2 I Âû ý�¥� �� (1�-ategorial theory39Morley Categoriity40Many Sorted Language41



12 �û¥��÷Ç�� .1 ÛÊê¤�Âì PM � Mi1 � ::: �Min ý�Î��¤ , (i1; :::; in) ý�÷�ð ¥� P üþ��-n ñ�Þ½õ Âû ý�¥� �� (2.¢¤�¢.¢¤�¢ ¤�Âì Mi ¤¢ M , i ý�÷�ð ¥� ´��� Âû ý�¥� �� (3.¢¤�¢ ¤�Âì fM :Mi1 � :::�Min !Mi+1 â��� , (i1; :::; in; in+1) ý�÷�ð ¥� f â��� Âû ý�¥� �� (4.¢�� Àû��¡ ñø� �±�Âõ ÕÎ�õ À�÷�Þû üµ¨¤¢ ø ëÀ¬ Ý�û�Ôõ ��Ö�.¢� ªü õ Ó þÂ ã � Â þ¥ �¤�¬ � � T eq ø Leq , L ö� �¥ ¤¢ T ý¤� ÿ � ø L ö� �¥ ý�Â � 2.3.1 ÓþÂã�üã� ±Ï ¢Àä ý�¥� � � �Ø þ¤�Î � Ý þÂ � ðüõ ÂÑ ÷ ¤¢ E(x; y) ý�ûñ�õÂ ê ��Þ � �ä�Þ¹õ �¤ � �ä�Þ¹õ�¤� ¬ � � �¤ I ý� ä� Þ ¹ õ .À ª� � Mn ýø¤ ý¥¤�Ý û ý�� Î ��¤ E , T ý¤� ÿ � ¥� M ñÀ õ Â û ø niE �÷�ð �� i= �÷�ð üþ��-n ¥� fE â��� ¢�Þ÷ , E 2 � Âû ý�¥� �� .ÝþÂ�ðüõ ÂÑ÷ ¤¢ I = fiE : E 2 �gÓþÂã� ffE : E 2 �g üã��� ý�û¢�Þ÷ �î ý��÷�ð-I ö��¥ ö���ä �� Leq �÷�ð À�� ö��¥ .Ý��îüõ ÓþÂã�ý�Â� T ý¤�ÿ� ñ�¬� ��Þ� Ûõ�ª �î Ý��îüõ ÓþÂã� �÷�ðßþÀ� Leq ö��¥ ¤¢ T eq ý¤�ÿ� ñ�� .Ý��îüõ�Øþ¤�Î� iE ý�÷�ð �� , i= ý�÷�ð üþ��-n ¥� �ª�� üã��� , fE â��� Âû �Ø�þ� ù�ÂÞû �� ´¨� i= ý�÷�ð.Àª�� ¤�ÂìÂ� 8 x y(E(x; y) ! fE(x) = fE(y))�¤ ý¥¤�Ýû §�î Âû Â¬��ä �î ℄36[ Àþ¢Âð ���¤� ù�ª Í¨�� Â� ß�óø� ý�Â� M eq ø T eq , Leq ÓþÂã�.´êÂð Ý�û��¡ ÂÑ÷ ¤¢ ,ïÂµ¨ ñÀõ ýø¤ �¤ üõ�û�õ Â¬��ä �õ�¢� ¤¢ .À�õ�÷ 42üõ�û�õ ÂÊ�äÝ�þ�ð À�µÆû C �ä�Þ¹õÂþ¥ �î A;B;C ý�û�ä�Þ¹õ ý�¥� �� ℄ 43üó¤�õ üÚµÆ��ø�÷ [ 3.3.1 ÓþÂã�, a 2 A Âû ý�¥� �� �îü�¤�¬ ¤¢ Ý�û¢üõ Çþ�Þ÷ A #C B ¢�Þ÷ � � ø ´¨� �µÆ��ø� ÷ C ýø¤ B ¥� A.Àª�� MR(tp(a=B [ C)) =MR(tp(a=C))� îü �¤�¬ ¤¢ Ý � þ� ð A ýø¤ � µ Æ ��ø� ÷ (ai : i < �) � ó� ± ÷¢ ℄44� µ Æ ��ø� ÷ � ó� ± ÷¢ [ 4.3.1 ÓþÂã�.´¨� A� = Si<�faig ö� ¤¢ �î Àª�� ¤�ÂìÂ� a� #A A�Imaginary Element42ÛØª ßþÂ�üÜî ¤¢ �î ´¨� üÚµÆ��ø�÷ ¥� ü¬�¡ ´ó�� ¢�ªüõ ÓþÂã� �¹�þ� ¤¢ �î üÚµÆ��ø�÷Morley Independene43.´¨� üó¤�õ �±�¤ ��úÔõ �� Í±�Âõ ø ¢�ªüõ ÓþÂã� ¢�¡Independent Sequene44



13 �û¥��÷Ç�� .1 ÛÊêp 2 SMn (A) ²þ�� ø M j= T ,Àª�� ¤�Àþ� � T ý¤�ÿ� À��î Âê ℄45üó¤�õ �ó�± ÷¢ [ 5.3.1 ÓþÂã��µÆ��ø�÷ ý��ä�Þ¹õ I �îü�¤�¬ ¤¢ Ý�õ�÷ p ¤¢ A ýø¤ üó¤�õ �ó�±÷¢ �¤ I �ä�Þ¹õ .Àª�� �µÆþ� ü³þ��.Àª�� M ¤¢ p ý�û���� ¥� A ýø¤.´¨� ¤�Àþ�� ��÷ T eq ý¤�ÿ� �¤�¬ ßþ� ¤¢ Àª�� ¤�Àþ�� T ý¤�ÿ� À��î Âê 6.3.1 ��Ìì4 .℄32, 10[ �� ¢�ª á��¤ .ö�ûÂ�.Àª��M ýø¤ üÜõ�î ²þ�� p(x) ø Àª�� ¤�Àþ�� T ý¤�ÿ� À��î Âê ℄46×�÷�÷�î �þ�� [ 7.3.1 ÓþÂã�¥� f üµ¿þ¤¢�¡ Âû ý�¥� �� �îü�¤�¬ ¤¢ ´¨� p ý�Â� ×�÷�÷�î �þ��  Ý�þ�ð .Àª��  2M eq À��î Âê. f() =  Âð� �ú�� ø Âð� f(p) = p , Mø 1 2 dl(2) �¤�¬ßþ� ¤¢ À�ª�� p ²þ�� ×�÷�÷�î �þ�� 2 ø 1 Âð� �î ¢�¢ ö�È÷ ö���üõ üµ��¤ ��.Ý��îüõ ÓþÂã� Cb(p) = dl() Àª�� p²þ�� ×�÷�÷�î �þ��  Âð� ñ�� . 2 2 dl(1)¤�ÂìÂ� Âþ¥ ý�ûüðÄþø �¤�¬ ßþ� ¤¢ Àª�� �µÆþ� ü³þ�� p(x) 2 S(A) ý¤�ÿ� À��î Âê 8.3.1 ��Ìì.¢�� Àû��¡. Cb(p) � dl(A) (1.¢�� Àû��¡ Cb(p) � dl(ai : i < !) �¤�¬ßþ� ¤¢ Àª�� p üó¤�õ �ó�±÷¢ , ai : i < ! �ó�±÷¢ Âð� (24 .℄32, 10[ �� ¢�ª á��¤ .ö�ûÂ����� �¤ a .ö� ý�Â� ü���� a ø Àª�� ²þ�� p 2 Sn(A) À��î Âê ℄47×þÂ÷� ���� [ 9.3.1 ÓþÂã�.Àª�� MR(a=A) =MR(p) ø a =2 al(A) �î ü�¤�¬ ¤¢ Ý�þ�ð ×þÂ÷�
Morley Sequene45Canonial Base46Generi Solution47



2 ÛÊê
×þÂ÷� ý�û¤�µ¡�¨,×þÂ÷� ¤�µ¡�¨ Ý�µ¡�¢Â� ö� �� ÂµÈ�� �î ¤�Ïö�Þû .Ýþ¥�¢Â�üõ ×þÂ÷� ý�û¤�µ¡�¨ üêÂãõ �� ÛÊê ßþ� ¤¢ýÀ÷ø¤ ¼�½Ê� �� �¤ À÷ø ¤ ßþ� üØÆê�ª¤�û .Àª �µêÂð¤�Ø� üØÆê�ª¤�û Í¨�� ℄23[Â±Üþ¥ §À� ¢¤ ý�Â�ö�Þµ¡�¨ ßþ� üêÂãõ �� �ø¢ ´ÞÆì ¤¢ .¢�� éøÂãõ 1 �¨�Âê ö�Þµ¡�¨ �� �î ýÀ÷ø¤ ¢�Þ÷ á�À�� Â�üÞþÀì´ÞÆì ø¢ ¤¢ .¢�¢ Ý�û��¡ ���¤� �¤�Þª ´ó�� ý�Â� �¤ ö�Þµ¡�¨ ßþ� Ý�Þã� ñø� ´ÞÆì ¤¢ .´¡�¢Â� Ý�û��¡��±õ ßÞ® ¤¢ ÛÊê ßþ� ¤¢ .¢¢Âð üõ ���¤� ×þÂ÷� ¤�µ¡�¨ ý�Â� �¥� ý�û¤���� ø Ý�û�Ôõ ÛÊê ý�úµ÷�Â�ßªø¤ ý�Â� ℄5, 4, 38, 39, 46[ ö�� ýÂ�ÀþÀ� ���Öõ ¥� üØÆê�ª¤�û üÜ¬� ���Öõ ö¢�¢ ¤�Âìý�Â� «�¡ ¤�Ï�� �¤ ×þÂ÷� ¤�µ¡�¨ üØÆê�ª¤�û ´¨� ¼�®�� �� �¥� .´¨� ùÀª ù¢�Ôµ¨� á�®�õ öÀªßþ�Â���� ´ª�¢ Â±Üþ¥ §À� �� �ø�Ôµõ ý��¨À�û �î ¢Â� ¤�Ø� ýÀþÀ� ñ�Þ���õ ý�ì ¤�Ï�� ý¤�ÿ� ßµ¡�¨���Öõ ¤¢ �Ø÷� ñ�� .À÷�ù¢�±÷ �ó�Öõ üÜ¬� éÀû ¤�µ¡�¨ �� ¯��Âõ Ý�û�Ôõ ø ×þÂ÷� ¤�µ¡�¨ À÷ø ¤ ¢�¡.´¨� ùÀª �µ¡�¢Â� ö�Þµ¡�¨ ßþ� �� üä�®�õ Û¬� �¤�¬�� ø É¿Èõ ¤�Ï �� ℄5, 4, 38[¤¢ ö�¡� §À� ¢¤ �� À÷ø ¤ ß�Þû ×Þî �� üØÆê�ª¤�û �î ¢�ªüõ Â�ßªø¤ üþ�¹÷� ¥� À÷ø ¤ ßþ� ´�Þû�ßþøÀó�� ö�� ÂÚþ¢ ü÷�Æî ø (℄39[ �� ¢�ª á��¤) ´¡�¢Â� ��÷ ,2¤�Àþ�� �¥��-�0 �½Ô¬�±ª ¢��ø ¢¤�õ,℄19, 20[À � ó� û ,℄15[� Ü � û ,℄14, 15[ ö� ¨� û ℄13[ Å ÷�ø� ,℄6, 7, 8, 9[ Ç þ¢ø� � ,℄2, 3, 4, 5[℄41, 42, 43, 44[ ÂÜÚþ¥ ℄38, 39[Â�ðø ,℄34, 35[ ö�þÀúõ¤�� ,℄33[ �¥��� ,℄7, 8, 9[ø¤�Æ��-ß��¤�õ�ø¢ � ó� Ö õ ¤¢ .À � µ¡�¢Â � ¤� µ¡�¨ ßþ� � � ÓÜ µ¿õ ý� þ�ø¥ ¤¢ ø À � µ êÂ ð ¤�Ø � �¤ À ÷ø ¤ ß þ� ℄46[Â ± Ü þ¥ ø¢¤�õ ¤¢ 3 ÛÊê ¤¢ �î ¢¤�¢ üÞúõ ÇÖ÷ ¤�µ¡�¨ ß�Þû ��÷ ß�óÂ� ñ��ÿ¨ �� ���� ¤¢ ℄22[üØÆê�ª¤�û.Àª Àû��¡ ù¢�¢ ¼�®�� ö�Fra�isse1�0-ategorial stable psuedoplane2
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