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ü®�þ¤ ��Üä ùbÀØÈ÷�¢a89/8/20 :ö�½µõ� ¾þ¤�� 2 üþ������ Â±� �Â�ö��õ ö�½µõ�´ä�¨ 3/5 :ö�½µõ� �Àa õ ----------------22− 245+----------------89-90 ñøa� ñ�ÆÞ�÷¥� S �bÖÜ�Âþ¥ Âû ý�Â� .0 6= 1 ö� ¤¢ �î ´¨� ¤�ÀØþ ø üþ������ �bÖÜ� ,�ÖÜ� ¥� ¤�Ñ�õ ö�½µõ� ßþ� ¤¢ :����ñøÀõ-R ¥� ¤�Ñ�õ ß���Ýû .ϕ(1R) = 1R′ ,ϕ : R −→ R′ ý��ÖÜ� üµ¿þ¤Ýû Âû ý�Â� ø 1S = 1R ,R �bÖÜ�.¢¤�¢ ´¨�¤ ñøÀõ-R ¤�µ¡�¨ m.r := rm Âó�Ø¨� ¤¢ �Â® �� �î ´¨� M ²� ñøÀõ-R ,Mø ´¨� Àó�õ üû��µõ Â±�−R0 ö
 ���ä �� �î Àª�� �¤Àõ �b ÖÜ� ×þ R =

⊕
n≥0 Rn À��î ­Âê .1 ñ��b¨.ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤Àõ ñ
 øÀõ−R ×þ �¤ M =

⊕
n≥0 Mn.´¨� ýÂ��÷ ��÷ R �bÖÜ� ù�Ú÷� ,Àª�� ýÂ��÷ R0 �bÖÜ� Âð� À��î ´��� (Óó�ñ�Ï ,n ≥ 0 Âû ý�¥� �� ù�Ú÷� ,Àó�õ üû��µõ ñøÀõ−R ×þ M ø Àª�� ü���¤� R0 �b ÖÜ� Âð� À��î ´��� (�.´¨� üû��µõ ,ℓR0(Mn) ü�ãþ ,ñøÀõ−R0 ö���ä �� Mn´��� .À��î ÓþÂã� �¤ ,χ(M,−) ü�ãþ ,M �� �µÆ��ø �
 Â±Ü�û â��� ,(�) 
́ ÞÆì Í
 þ�Âª ý
 ¤�ÂìÂ� ­
 Âê �� (�ý��ÜÞ� À�� �±ª üã��� χ(M,−) ù�Ú÷� ,À�ª�� âì�ø R1 ¤¢ üÚÞû �î Àª�� Àó�õ r ý�¤�¢ R Â±�−R0 Âð� À��î.´¨� r − 1 Â·î�À� �b�¤¢ ¥�Àû¢üõ ´¨¢�� Ýó ßþ� �î üÞúõ ¢�½�� .À��î ´��� �¤ ö� ø À�Æþ��� �¤ Artin − Rees Ý
 ó �¤�¬ .2 ñ��b¨.À��î ��Â¿µ¨� �¤

M ý�Â� üê�¬ ×þ {Mn}n≥0 Âð� À��î ´��� .Àª�� ñøÀõ−R ×þ M ø �ÖÜ� R À��î ­Âê .3 ñ��b¨.M̂ ∼= lim
←−

(M/Mn) ù�Ú÷� ,Àª��´��� .Àª�� ÂÔ¬�÷ À
 ó�õ üû��µõ ñøÀõ−R ×þ M ø ýÂ��÷ ü
 ã®�õ �b ÖÜ� (R, m) À��î­Âê .4 ñ��b¨.´¨� ¤�ÂìÂ� depth M ≤ dim R/p ý
 ø�Æõ�÷ p ∈ Ass M Âû ý�Â� À��îñøÀõ−R ×þ �¤ M ø ñ�Þ�Æî�õ ñ
 �ùÀ þ� üû�� µõ ý¢�Àã � � � Àª� � ý��ÖÜ� R À��î ­Âê .5 ñ��b ¨Â��Â� �b ±�¤ �û Mm ��Þ� ,R ¥� m ñ
 �Þ�Æî�õ ñ
 �ùÀþ�Âû ý�Â� Âð� À��î ´��� .ÀþÂ�Ú� ÂÑ÷ ¤¢ Àó�õ üû��µõ �
 �µî�øÂ�.´¨� ¢�¥� M ù�Ú÷� ,À�ª�� �µª�¢Âð� À��î ´��� .I ⊆ J(R) �î üðÄþø ßþ� �� Àª�� R ¥� üó�ùÀþ� I ø ýÂ��÷ �b ÖÜ� R À��î­Âê .6 ñ��b¨.´¨� ¼�½¬ ùb¥�� ��÷ R ù�Ú÷� ,Àª�� ¼�½¬ ùb¥�� grI(R).ùÂÞ÷ 10 ��Àî Âû �ûñ��b¨ �b �Ö� ,ùÂÞ÷ 30=10+10+10 :1 ñ��b¨ .ùÂÞ÷ âþ¥��ùÂÞ÷ 80 :á�Þ¹õ


