
 
Jan 13,2022 Lecture2 Aly I

Today topics
Local rings
Multiplicativesystems
Modules

o Localisation localization
Noetherian rings

Local rings A ring A is said to be a local ring
if it has exactly one maximal ideal

Notations I If M is the maximal ideal a loud

ring we often write AM is a local ring
2 A local ring c s Ma max's ideal ofA

Lemma Let A be aping Then the set ofmaximal
ideals of A is non empty
Proof Let I be the collection of proper ideals in A
I is a proper ideal of A if I is an ideal and

I A I 0 since 001 Order Ie by
inclusion It is clear that we have chain of
ideals I C C Ip in 3 then
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By Zorn's lemma we're done y



Multiplicative systems Let A be a ring A subset 5

of A is called a multiplicative system if it is
closed under multiplication and IES

Modules Let A be a ring An A module or a

module over A or simply a module if the context

is dear is an abelian group
M together

with a scalar multiplicationmap
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Remarks 1 The ring A is clearly an A module

with the obvious notion of scalar product Every
ideal of A is an A module
2 Let M be an A module There is an obvious

notion of a sub module N of M namely
N is an additive subgroup of M and is clued
under scalar multiplication on M In other words



N is an A module with scalar multiplication
whinted from Ma

3 An ideal is the same as a submodule ofthe
A module A

Localization Let A be a ring M an A module
and S a multiplicative system in A The localization

of Mats 5 M or Ms is constructed as

follows

Define an equivalence relation on S XM

by
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Write me for the equivalenceof Sm

and Ms Cor 5 M for Sxtyn
Can make Ms into an A module as follows
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It is easy to see that this gives us a module

stinchir on Ms
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