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Index
absolute value, 3-5
archimedean, 3-5
nonarchimedean, 3-5
additivity of length, 5-3
aﬃne k-algebra, 5-12
Artin-Rees lemma, 4-3
Artinian ring, 1-11
associated graded rings and modules, 4-2
associated primes, 1-3
calculus of ﬁnite diﬀerences, 5-1
Chevalley dimension, 5-7
coheight, 5-7
Cohen-Macaulay rings and modules, 6-4, 8-3
coherent sequences and homomorphisms, 4-4
completion of a module, 4-5
contraction, 2-9
decomposing a long exact sequence into short exact sequences, see (5.2.3), (7.1.4)
Dedekind domain, 5-7
degree, 4-1
depth, 6-3
determinant trick, 0-3, 2-1
dimension, 5-1, 5-6ﬀ.
homological, 7-1ﬀ.
dimension shifting, 7-3, 7-4, 7-6
dimension theorem, 5-8
consequences of, 5-9ﬀ.
discrete valuation, 3-5
discrete valuation ring (DVR), 3-5, 3-6
embedded component, 1-6
equivalent ﬁltrations, 4-7
extension theorems, 3-1, 3-3
faithful module, 2-1
ﬁltered ring and module, 4-1
ﬁltration, 4-1
ﬁrst uniqueness theorem, 1-6
ﬂat module, 7-5
formal power series, 5-11
global dimension, 7-2
going down, 2-7, 2-9
going up, 2-6
grade, 7-7
graded module, 4-1
graded piece, 4-1,
graded ring, 4-1,
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Hausdorﬀ topology, 4-5
height, 5-7
Hensel’s lemma, 4-10
Hilbert polynomial, 5-4
Hilbert-Samuel polynomial, 5-5
homogeneous elements, 4-1
homological dimension, 7-1ﬀ.
I-adic completion, 4-8
I-adic ﬁltration, 4-1
I-adic topology, 4-4
I-ﬁltration, 4-3
I-stable ﬁltration, 4-3
ideal of deﬁnition, 5-4
injective dimension, 7-4
integral closure, 2-3
integral elements, extensions, 2-1
integrally closed, 2-3
inverse limit, 4-4
inverse system, 4-4
irreducible submodule, 1-2
isolated component, 1-6
Jacobson radical, 0-2, 1-12
Krull dimension, 5-6
Krull intersection theorem, 4-8
Krull’s principal ideal theorem, 5-10
generalization, 5-10
Laurent series, 3-2
length of a module, 1-13
local ring, 0-2, 0-4
lying over, 2-4, 2-5
M -sequence, 6-2 minimal component, 1-6
Nakayama’s lemma (NAK), 0-3
Noether’s normalization lemma, 5-11
nilradical, 1-12
polynomial-like function, 5-2
primary decomposition, 1-2
existence of, 1-3
reduced, 1-2
uniqueness of, 1-6, 1-8
primary ideal, 1-1
primary submodule, 1-1
prime element, 3-6
P -primary submodule, 1-1
prime avoidance lemma, 0-1
projective dimension, 7-1
regular local ring, 8-1
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regular sequence, 6-2
regular system of parameters, 8-1
residue ﬁeld, 0-4
second uniqueness theorem, 1-8
stabilizing a module, 2-2
support of a module, 1-8
system of parameters, 6-1
transcendence degree, 5-14
transitivity of integral extensions, 2-2
UFD (unique factorization domain), 2-3
uniformizer, 3-6
valuation ring, 3-2
Zariski topology, 1-8
zero-divisors, 1-4

