
 

Final exam aka exam 2

cheatsheet 1 pg
doublesided

Dec 9 day class 90
minutes

Focus on matralafter midterm

Tap11X maduls chamconditns

proptesof parts
of sub X modules

Def A Po set partially ordered
set is a pain

P he Pis ant
a binary relator sit

i as a all aep reflexive

ii as b b c asc all abicep transite

iii asb be a a b all a beP
antisymmetric

Def Notton
a b means bea

a sb means a sb atb

as b means 93h a b

Def we say a poset P s is totally ordered

ar limaly arded or a chain if a beP

eith asb or bea



DI sub poset Ca s hat ofP which is also they
partially ordred

typical usage if P a print
CEP we typically say Cis

a chain
inp

if C is tot ordred

Def we say a post P satisfies the

ACC Ascending Chan
Condton if fray

ascendy chain of
elements

9 9z
we have an anti antz

fr some n

DCC Desendychain
condition if for any

desendy chain of
elents

9 927 wehave an anti anti

fr some n

exercise equivalentto say fr ACC

CEP cecs.t.ca c all dec

ne Zo
C R satisfes ACC not DCC

11s

ex 1 Yn nexso CR PCC ACC



Nate if P is a post defe POP

via P P as b bea

Def We say a poset CP
satisfes the mail condut

if S EP suhats S has a
mail elent

Def We say a poset CP
satisfies the min'dcondut

if
y
S EP suhats S has a

mill elent

Lemmas for any past P

i P satisfes ACCES
Psatiates max'l

condition

i P satisfes DCC Es Psatiates min l condition

If i if P satisites mail
9 92

an as only chain

then let S ail ie 2.3

then S contains
a maxe elent an

if man then am an sme am at
an am madlity

conversely suppose P doesn't satisfy

Max l condition will
show doesn'tsatisfyACC

Let SCP have no mail
element

freach ses tes s 0



So Is
teslas Axiom of choie

U

f s S f s s

Defe a segue
channe any SES

s f s f f s
contradicts ACC

Tithotaximofchoice

byhypstopchoose se S

Def X
modules Abelian X group

wesay
an X module M is Noetherian if theprint

of X submodule of M
satisfies the ACC

wesay
an X module M is Artinian if theprint

of X submodule of M
satisfies the PCC

Tha if M an X module
then M has finite comp

length iff M
is both Artinan

Noetherian



Pf Suppre
Mis Artinan Naturin

Consider thecollector of all
submodules of M

whichhave file length Suppose Mdoesn'the f l

ACC can choose S M max l finitelength

submodule Byassumption
S M

Consider thecollection of X
submodules of M

which contain S

Topoly

By PCC can find T M min l properlyconty S

But by conesp
then Tls has no proper

subds

so is simple

e T l s 7 T has futlayth

e floc Hm S T is a coup

This contradicts the
maximalityof S

contradict our assumption he fintelyth

Cothdirector left to
theread read it

D



Theory let M be an X module Then M is Nett

if and only if every
X submodule NSM is finitely

generated

Real if SCM any
subset of an X moduleM

set 457 an
thesubmodule generatedby s

NSM is fintely generated if
S finite w N s

Lemma If 26 is a totally ordered
collector of

X submodule
of M then U H is a submoduleof M

He 26

Pf sketch if hihat UH h eh e 26 hatHat26

and say H cha huh ett hithzetta

hithat UH

etc

Pffth.fi nethwtsv nam Nisfig

Let N M let A S N S f g 3

So let SCN he amaxldat.FR

Clam S N if not choose ne NIS



S LR R fink

consider 5 Rv n32 is f g butstrictly

largerthan 5 contradicts maximality fs

S N

Conusely

if all submods
N M are f g WTs M Math

chance N Nec

let N UN is a
submodule

but N CRY Rbute byhyp

but breach
reR re Nico

let m icr all r R fate

Rc Nm

R7C Mm so Mm Mmti
N
D

Ñ

Thy M an X module NEM
x submnd

then i M North
N MIN Meth

2 M Art s N MIN Artnan


