
?
?
?
?
?
?
?
−Z
M̃⊆⊂
N
M
NM
N <
M
R
M−R
x ∈
M
M/Rx
Ix
Ix :=
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Γ∗(RM) = Γ(RM)

Γ(RM) = Γ∗(RM).
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M−R
x ∈
M
Ann(M/Rx)
Ix
M−R
x
Mx =
0
IxIyM =
0
y ∈
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0
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M
0 ̸=
Iy ⊂
Rx =
0
Ann(M) ⊂
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IxIyM =
0
y ∈
M
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M
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Z∗(M)
M
Z∗(M) ⊆ Z(M) ⊆ Z∗(M).
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R
R
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Z̃∗(M) :=
Z∗(M)\
{0}
Z̃(M) :=
Z(M)\
{0}
Z̃∗(M) :=


