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,R �bÖÜ� ¥� R′ �bÖÜ�Âþ¥ Âû ý�Â� .0 6= 1 ö� ¤¢ �î ´¨� ¤�ÀØþ �b ÖÜ� ,�ÖÜ� ¥� ¤�Ñ�õ ö�½µõ� ßþ� ¤¢ :����.ϕ(1R) = 1R′ ,ϕ : R −→ R′ ý��ÖÜ� üµ¿þ¤Ýû Âû ý�Â� ø 1R′ = 1R.À��î ´��� �¤ ö� ø À�Æþ��� �¤ ��µîÄ÷� ´ó�� ¤¢ °¨� Ûã÷ Ý
 ó �¤�¬ .1 ñ��b¨,ß���Ýû .Àª�� R′M �b µ¨¤ �� RM �b µ¨¤ ¥� üãÞ� ¢
¤ø¢�� ö�Úã��� ×þ U ø �ÖÜ� ø¢ R′ ø R À��î­Âê .2 ñ��b¨Âû ø n ≥ 0 Âû ý�Â� À��î ´��� .Àª�� M ý�Â� ý��µî�øÂ� Û�Ü½� P• ø ñøÀõ-R ×þ M À��î­Âê,m ≥ 1

Rm+1U(Kn−1(P•)) ∼=
R′

RmU(Kn(P•)),t ≥ 0 Âû ý�Â� �î ÀþÂ�Ú� �¹�µ÷ ø
Rt+1U(M) ∼=

R′

R1U(Kt−1(P•)).

M ý�Â� ´¨ÀØþ Û�Ü½� ×þ ¥� Ý�÷���üõ TorR

n
(M, N) �b ±¨�½õ ý�Â� À�îüõ ö��� �î ý���Ìì �¤�¬ .3 ñ��b¨.À��î ´��� �¤ ö� ø À�Æþ��� �¤ Ý��î ù¢�Ôµ¨�Û�Ü½� ý�¥� �� Âð� À��î ´�� � .n ∈ N0 ø ÂÔ¬�÷ ñøÀõ-R ×þ M ,Àª�� �ÖÜ� ×þ R À��î ­Âê .4 ñ��b¨.´¨� ��µî�øÂ� Kn−1(P•) ù�Ú÷� ,Extn+1

R
(M, Kn(P•)) = o ,P• Û·õ M ¥� ý��µî�øÂ�´��� �¤ Âþ¥ ��Ø�� ¥� ×þ Âû üµ¨¤¢ .´¨� ýÂ��÷ ø üã®�õ ü
 þ������ �b ÖÜ� ×þ (R, m, k) À��î­Âê .5 ñ��b¨:À��î�î üðÄþø ßþ� �� Àª�� RM �b µ¨¤ �� RM �b µ¨¤ ¥� üÎ¡-R ø Õ�ì¢Ý�÷ ¢
 ¤�Þû ö�Úã��� ×þ F Âð� (1.5)üû��µõ üóøÀõ-R ,M ø ¢¤�Ú÷üõ Àó�õ üû��µõ ý�ûñøÀõ-R �� �¤ Àó�õ üû��µõ ý�ûñøÀõ-R.F (k) 6= o ù�Ú÷� ,F (M) 6= o �î Àª�� Àó�õù�Ú÷� ,Àª�� Àó�õ üû��µõ ø ÂÔ¬�÷ üóøÀõ-R ,M Âð� (2.5)

pd
R
(M) = sup

{

n ∈ N0 | Extn

R
(M, k) 6= o

}

.



ø ´¨� �ÖÜ� ×þ R À��î ­Âê .6 ñ��b¨
P• = · · · −→ P2 −→ P1 −→ P0 −→ o.1
P•

∼ o
P•

ù�Ú÷� ,À�ª�� ��µî�øÂ� �ûPi Âð� À��î ´��� .Õ�ì¢ üµê��Ýû-R,N Û·õ ñøÀõ-R Âû ý�Â� À��î ´��� .´¨� ýÂ��÷ ø üþ������ �bÖÜ� ×þ R À��î ­Âê .7 ñ��b¨
idR(N) = sup

{

idRp
(Np) | p ∈ Spec(R)

}

.:À÷�ñ¢�ãõ Âþ¥ Íþ�Âª À��î ´��� .n ∈ N0 ø Àª�� �ÖÜ� ×þ R À��î ­Âê .8 ñ��b¨.pd
R
(M) ≤ n ,M Û·õ ñøÀõ-R Âû ý�¥��� (1.8).Extn+1

R
(R/a, N) = o ,a Û·õ R ²
 � ñ
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