Z{?C’EUVe 3 E/njs, Zoé/b/s 4 Moéi/w/f,’s y/B
1) FBme. /'o/fw@, contynued

2) Modules & /OMﬂmo%//ﬂwi
Ecaew’,nces: [AM]) ﬁ/zﬁoﬁ/ Z Sewl/m/z 4 %af?{o ,?j Sed(/aﬂs j/ {

BONUS: /%/7— commutative Cawfrfyjﬂ«l’fs, 3

7) /C;mm 1@/{;@6 continueol

/L/zf/’c’s A ”'IDl(/VQ.Z‘/()/) fo cere ﬁ/gou‘é /J}'/Me Ib/(a,ZS 740/M /Vaméér 'L%_’o?.
M A be a a/omam.

—(D@/J c an element aed s called ///éaézag& // (Eos
not mvertibte and a=ga, = one of a; is mvertibl.
'feﬂ s caﬂeo/ prme i Cu) /S/pmw, €. “/f =

Az’/) or 5:‘/.
c(2)=(§) = 3 inertibts e st b= za.

- prime =2 irre ducibts

c TEAE: (i) ¥ ireducible element is prime
i) A s a UFD ﬁ/mfuu_ Frctorigaition aémm'n), /e
Yaed T omduible elements 4, R W. A=Q,.. & wN3uUL

_’cp to /e)'/ﬂafwffon .4? /mozfyﬂ‘cwf/on éz mvertrbte el ts.
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Fxomples (of UFD): Zx,,.x,3, FO;,.0, (F 5 #1ld), ZLF7]
l/on-fxam/oé: Z[[5T: 23 1245 are irreduedlz with
23=(1+I5)(1-J3)

An cspfcm% important case for  Meamber z‘/ew} s wWhea
A is a %)Z; of a,ée(mia /nfeaqers “ o be pefned Later iy
’ér{L Course). EXM/O/E! a/ Such /}Wﬁmé
2] (22 or 3 mod 4) ripere o 5 Sﬁwm//ee (case of =1
/1400/4 /efw’/ﬁ 73 Mpdé}‘géaﬁon A z{e, Z/\’/ﬁfajnfo/ fwffr)

A ver [)ﬂ/UOiZZM'lZ 0bservation /u,c ‘o .‘Deﬂ/ek/'no(, /s 7.%%‘
whte ¢ &//7/7u1 ;é%o//‘M/on n 2 /’//73»’ a/ ﬂ/j«ﬂ/{m,ic wrtesers
(2nd Somevhat more je/rm! /M55 Now colled Dedewcined domasns)
may, F2it on ZZZL 4 0/ &/{’mz%, £ A/h/ej_c Aogo/j on o
level a/ //fe//s,' ever, nonzevs ideal am'?u A{ecom/nmef as
fi /aro Lut of nonzevo prime (>, for Lhese ///zjs, /mx/iua/) /b/m//ff‘
So te Hiture of /e/nO{ UFD is 4o Lo lare of jdeats o be
f/ma’/@(.

2) Modutes & fomomorphisms,
7 /) .@w&nz{m/ﬁ /a/ ﬂyao./w@ X /omomoya//m; )

A 15 a commatative nn.
Dedimtions:
//)z% wn A-modady we mean ﬂ//&éanjmu A -fo(j:e;%e/

L'/(”’ AXM — M /Mhﬂé)véa/f/m or 4cllon /7170) 571{ f/ﬁ
Z



/DZ/OM% aXipms Aotol:
. 4550(4}/1,(/1//1? : W)M'—: A/{m)é M
‘ iDrS'ZZ/Kuzlz‘V/'@_C /ﬁ-ﬁé)/wf M*{M/ # @0/6/4/ 7 m’éM

4//z4+m/)=www/é/f4
- Unt : Im=wmeM

.7) /% /‘{/7/ be /4'/%04,54. A /omm?oﬂ//m lae.a A-Uneas /ﬂ7;)
/5 (M%M}j}’hf /omo/nﬁ?O v ;ﬂ N >N st
Yoel meM = ;D/dm)=4/ﬂ[w).

22) é;(Wﬂ/O‘ZM

0) A= 2. Thn AM =M can b recovered fomm + o Y
hy 2o unt A o5 tr /yﬁ‘w?, So 77 modul = akelian frosp.
And o 7Z-mdid, ﬂ/ommya//mo it Some —f//}l} &5 group

AOMOWO?% I15SM.

1) 1 A s 275‘0/&/) Hew A - modsdy = vector spaee aver /I]
ﬂﬂa( /omom:?o//m = 5}78«/ m?a

for He next examples £ also below, we mll need:

/p/jﬂlfl/ajf loy : Z{ﬂ( jo 4 —> ,Q be a /M; %/homayﬂ//ym

\’ I) If M s A gdﬂowl 'L[Zw we Can View M as ,4
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/7700/14/6: % 4"/(4 ">Mj/l/€/7 p/ /@m} = wk)nm. £ver
B“ZHW /ﬂ70 M =N s 4/:0}/4'//;7% 7 }

) I BN L is pon T A M Yo 2 B-moddits =
4%&%,%&/& T ats & 0 (am=o #/Wé/{/{él_)
L MN b B-mdudy : p M =W 15 Alinear (S Wl e)m)=
=77[a)}u(m) Y ecd meM <= 7/me}= 5}u/lv) # /ég /Méﬂf)@g‘gﬂﬂy’.

) Modily vs Onear Lyebpa
) A=Fl] (F i fetd)

/%l Vb serv 4 on I?Ipﬂeo/ % F =], Weg Fle]-moded.
/s ﬂ——'/ﬂow = Lector S'QCE}' )(/77=/641 %r AN [~5/7w Wok
XM =M. hom N we can recover [Fli]-modads strive

form = [H(X): M = M]= £ (X)m

So FlI-modute = [F-vestor space w4 Enear Wafox

/4/1 [F[J‘C]"/%M ﬂ/amme/'a/zm ;0 /L/ ’—)ﬂ/ 2 ﬁ/é Same L[//’;L
As o linear map @ M =N <4 Aj/"gw?ﬁo/{;{,w/we
/*;45 M ->/1/l/ /{;/ — N/ are 709//;{754»; aw”ff— yg’om X

i) A= [F/}Q/ﬁ,] An A-modib = vector space w2
qerctos L. K, (omng frwn s,.4) sE AL KN oy
i) A=Fla, 11/ (6..6.) Gelly.x]. U d
~]/o/safmlélonzlv- [F/;(i)c,] —> /] Shows Ut A-modle
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= ﬂ'_[@,_,)(h]-/hooéx/& st (C,.C.) acts {7 0 = [F-vector space

Wz Commmfzng_ Wmfars K. X, st Gk X)<a as
Wafaks M= M #Zisj/.- £,

3) /4/?' /'MJ_ 5 5’ WOM ver /'/jef/ (e, //@Z/}efaaf/on
BxB—>B ). This is otten colled Y /':?j’M/a/ modutls.

2.3) ﬂﬂ/ﬁ%;/as.

:Defﬁém’f/On: . Lef Z//’{/I/ be A- MaMS. A /77070J8-'ZXM "74/
is called A- blineor {/ its A-Onear in 6ot ﬂ/(’}u/ﬂfﬂf&'
,5((+/fm)=/6/fm)+/g[/,/m), /g(a,/,m)w/g/fm) Y Vel ach meM
Z S/M'I/‘{N% 7| 7_% M- a/quf

« Led A be a commitative 1. /% an A “algebre we Mea
an A-modide B w. A-bitmear map BB — B ot 5 o z
mattipt cattion (i /Dan‘/w/a/, £ s 2 z ).

Wete that we have 265 K ¢p: Ad— B ?/A’)'Qé /s /’//7;_
/@Mpﬂf@)o//sm. [sz/ﬁ}'saé, f B s commitative £ §o A58
s o s /omomwpé/;m, Heon (. by Ex 3 & Oéservattion T), B is
A- modunle & multn BB — B is A-61lmear So KB is an

4-0{7%)’0\. Dedoils are an

"’] U SU&% , when B is Oﬁ%/}u,o/ pom A asin 5 Seme. construcition,
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it becomes an A-%MVQ. E—j, AT £ A, 1,7 are l%é;e{m;.

A 4) /onsfruﬂfzam h//f/ MM Divect sums & /O/OAZqus
M, M, A-moduly ~
@ﬂl (diret sum)= /1) XM, (doret /proo/am[) /ﬁ)’oOA«ﬂ"[
/VX/’/ as /,/e/cwjrou/a: w. dfm m )= (am,,am, ).

Sove ngﬁ / y 05;// infmite ) & /ﬁo/&/ﬁ
‘,467_4/@4)7& A/J/zfﬂf/w’o ﬁa/l/ Zf[’”)zeI M5 w

Comloowfh/z&c lons.
Direct sum: ée;’/ [/m )(61- A{Z 747 /lnwdxt m-#£0%
A/We /I —MOM Méé{)‘/on
DM <> [

(el

W/ia/ is mm /Somw/'o//:m = MF fo¥ 0}1%_ %r / nitet, /mwaq

g UA/ ﬁ 5 Mn C’oMimflzﬂZ{/Vﬁ éoah'/tl;oufi , /ﬁﬂl 3

B1) fome & compl Princ (weeky for a comme Z A
X an idect /5’C4 we. howe Two ffmtfbéﬂ{ condbtrons:
for gbef: 2l = 2€ef or /é
 for deids T ,4I]<‘ :319/54%74/5
For noncommutetive A andd a Do -pabod ideat /5 Blese condhtions
e 70 %/Z]&I/’ gh/Vd/@vf.
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@Q%/Zl)oh.‘ M /4 be af/ﬁd{ 4/40//5 6/4 é a ﬁm»f/o/eo/ /5/@://.

’ M S&g/ /5’ /5 /7)'//14.(, /'7[ %r ﬁn/od/o/fo/ /4/8@@ _Z; J c/'é’} /m/c
IUC/E = IC/E)/ or \7C/5.

Y 5?’/5 /s 50/;?05750?, /)’/m z}/ 75;» g{é// /Mt a//é/é’

=> ae/g) 4 éf{
[0/170% /yf/m = /0/0&4 pﬁ £ naf Vice versSe.

Lyvercise: 4) 103 cMai, (IF) 5 porme but At 00@0%/7//%
(if n>1),
z) {0 < M’g{ (- F< § /1 gx #, 7)) cofyﬁéﬁ prome.

BZ> /éa/ufes over Nton commitatve /’//(7]:, Hore we have Eff X
r/jﬁ modaliy § ebio Gmoditts, Lot A e < g

_ﬂd/%mlz/oﬁf . 4 &/{ Ad-modlutls M is an M&ijrpuf
W. /tw/%ifacvflm mﬁf /4’(M '—>M .Swécyf o 14«’— Jowue AX)0ms
AS /¥ féL Commufm‘u/c s,

- A rg/f A-modlds is a simler z/n/MOfL bt wrtf
Wy)@'c‘zﬂ‘lon M70 Ml =M s yeyf % 4;50&4/&61/;?
[ ma)6 = miaf)), oéffno/a'//w‘f} £ wnt axioms.
. 4}1 A- bmodue. s an #8etian erp/w M ?kﬁbeo/
w. Gft X //J/{f A -modis stiudtures £ we fave antlor

xsyoa'a;f)m} 2XJom - [ﬂm)f:d/m/) 74/50/6:’/4.
Z|



/l///m A 5 commn fetive Hore’s po ﬂl%/’eﬁa bertween
Gt & )ﬁ/zl moditsy andd any suh modidl. s also 2 bimodid.
Mte alse Hut ,4,- foto 2 /Ur/or/‘ 04,%/@:;2‘ Jngs /{ £ we ca,
bule abput A-B-bmodity

brepl: )A s ar Al
Z) [F/z [{A 7;&@4 a/ ep'émnf) 5 a é/f WMf’/f),-
/modoé/ whC 1ty dued /fy* (Z, spece 4/ Yohs) 15 & /j/zl
M (D) - modsle. None of Hhese Jas & bmodids stoniture.

zf;eka&c.- /Ohff/hyf Q f h/yjé ’MDM S szu/fé(/t oh f /;( 7
(ht: 4 ws as oﬁi ).



