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Le P be av A- mddib. We non Gt the Lptor
4@1'44 /é)) A-Mod — A-Moif 15 @/szxmjf, Sec 7.3 of Lo 75
A patured 74/552‘10/7 is when (-Fur whih P) s exact ef!ﬂl/dﬁ‘ﬂf%)
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P/oaf Ledrs b easier pwz‘s /rsz‘
() = (2): //m /P/f) ————>//om //DID) ) Ju(/]cﬂf/ye;—?’
= 66//0%(6/4) sf Tol = /p/wlmé s (2)

(2) = (1): Fer ¢:M—P w (7/7=Z=/549 C (s //ytof/Vc, so P(m¢.
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e 070/0/3, s 4o & M: // —”P (:) IGI Za(/o,-)fgryo/m
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(1) = (3): Let e el be some A-modilles. We cloim Hhat
(*) -’é/"—’“/l C?‘?) /5 exact & ﬁOﬂA[e,’) is eact ¥iel.

/@CQ/ZZ ; @m tn Sec 12 0/ Zec 4/ ‘Léla/‘f ne /Mc a mzl(urwz
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Sug'eaélve /// ¥ f/c Map //5/1:14 //?,/‘4) “’/%qu /e,/'/) (s Su(r/'e,yflve,

) folus.

o we got boce 2o proving, (1) = (3). Redl. Hom, (4:)
/lo//‘l-Mop(l i lparz‘mfwg exadt. By dsing < of G)w. wny et =7 &
/5-=,4 %J'éj, we See 'L[/d‘ _/@A //1@,'70 is  exact, /Vow é, c/m;(
= oftx) w A% Pop’ (I1:2), we see et Hom, (P-) s exect O

72) F/Q/‘é /MaM&S.
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(T) /I@I/s /ge/‘f b/c A@I@l - = ‘@I, £his /o%ws Bom Secl 1
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tive. Namely recel thet an A-moduty M is 75/7/' f/f] /l/esenfea/
/'/ 4 50: Aek_)/]ee[%y Some l:,f) st. M= Aeg/é'm }0 _Z:almwf/m/al;
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< holds: if 9 /469{—"’/’{, Hoo teryy is %ﬂ/i‘é jeﬂc’/zi’eo/, s0
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2) Pr(o/'eaf/ve Vs ﬁc% Hes.
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1) P is PV?/edfh/g
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%gze ’Léla /Kel/laus z‘/eoram h//o&e )’00/ /S fw'{e 74//114[ 5 ‘L%s
one /€7alt/cs severed  news /n/ms_ Toc 47 werCl db ,7) =3>7) /}’oumj

/D/op’m: 17 /Z s /}’(o/ea'f/m ,(fﬁ'-moA/a,Z_ ¥ mox. ideed mch Hen P
5 @ /Dn()j'eof/z/c A- modidy.

77115 /0}’00/ C/uor'ﬂ/% uses % cafejo}’lca/z O%a\l’te&ffffzaiélon 0/
Frg'ea‘zves (Sec 11): P is /}’(o/'eﬂ‘m < Hom , (P+) is exadt ( He
orf'j/na,f ﬂ/qﬂ/mizlon o/ /}"o/'eﬁfluas doesnt /&40 )

3007[: M /LZQO/ to S%ol«/-' #Jug.e&[h/c ;Uél%mA[/%/V)/’fzc /141?0
3'5; /L/ongd (P M) = Hom, (PH) s Suy'ez/z‘n/e. 71//00/ /s in Twe Steps:
I) Frove %: ’%””,4 [/,’/‘4),;1 —> /%mA (B/V),n ¥ mox. jolead WcA.
T) Bove that it H N ae A-modidss, & € How, (1,10) ave
s.t % Is Su{/’edf)/v\f ¥ max. ideed wmc , Hhen ;Zj (s )’uy'emflvc_
Thon we set M=Hom (EM), V= Hom, (PN) £ fare 774;
ﬁzove je/'f‘éug, ‘f/«;é sruv (5 .S'L/‘/]‘f%[/l/c &P s f)’?/'t’&flve.

T: Kecdll (Fod 22 in HW 3) Yot Fo sy %Ml'{ti% /)VfSa/l~
teol A-modile P § Mu,&‘/'/Jf(Zzzfn/c subset ScA, hawve
Homg (P ILS™] > Homgy o (PLS) MLS™T), £t [£0 222
(Z‘E /L/om/(1 (EM)). We %0% Zhis 2o S=A\m.
The /a%wzh} //aémm /s Commutative (- ):
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/%n% [gﬂ)m —= /-/OMAA[P&’M“')

F [

/%ng4 [f/[/)ﬁ? —‘—N‘—>//omAh[Pm, A/h>
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T /A K=A7/zrn§u‘f S im (@)= (on 5y we se0 [ =0T #
mex. /'o/fa,[s mcA Fer KEK/ we went to Sn/aw £=0. 77e qud‘fo\(
/g=0 Jives: #//ﬁz)¢@ s.Z. /fﬁv}k=0. Lef I-'=/4nr/14[/c)=fzze,4[
ak=05 = f(m)e I Huwe kt01¢T <> T is cortainesd in a max.
idead Say . But fn)eI\m contudiction tht glves k=0 ond
Pnishes e /moa/ of I end of P;b/yoy;%/on a0



BOWLS 1: 5-Lemma.
7-415 /)ﬂ/aorz‘amf resutt  sometmes allows 4o %cc whther

2 module Aamo/m??a//vn [ an /somc);v//rm

T heovem: S yppase we howe @ commutative ﬂéajmm of A-modiles &
‘f/&r 40MOM0794/S}}75

Moo By By T
A O
/Z',

/// z /%—_’/% M

43 Sume. bsth vows e é,maf/ % Py e /Iolffﬂﬁn/ smJS, ;a, (s Suv-
Jective oud @ is injective. /Lo % Is somonp hym

/Di’oo/ Leds /)’OI/e @G 15 Su (/eml?l/c 7Zc /0)’00/ /5 b ﬂéa(jmm thase”
Fex m/e M, We wert 4o show m, CUXS
S m =T ), my = G Omy), M= Tlmg), Nede thodt.

simce  the Etlom som is exact T7(my) =T, (7, “(m)) = 0. Siyee
e r/j/z‘;wosf Spuare (s Commutadive, %KMS%%(QMJ):Z;(% (my))
ST/ (M= Sma o, s //(7:50'{/!/6/ M=0 S0 m; € kert, =/mT,.
Frck mge/['fs w. Z,(m)=My. Shnece {4 nof Spaare ;%m z‘é /’/j/z‘

/s commutative, /=, (T, (m,)) = T, (%./m ). So T, [m %[m ) =0
= m,’- @ (m)e ker T'=/m T, lake m/e M) w. T'on)=m, “40,0m)
Set m, = ) Snce e  Znd Square Hom e GHF 15
commutative, Wejaf %[Z’Z/wz))= Z{[yz (ﬂg))-—‘q///nz’)=m]’—%[n§,),
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So m/= % (T(m))+ 4, (n,) € I ¢,
The /omoa’ £hat 73 /s /»(9/14@‘/'/& 15 smitar and 15 GfE a5 on

cxerase.. A

[el's /plfow/c au 7,0%[0/1‘4?” of fla 5 lomma. and jf/f an Lty
neit e /0700/ of -[57 %,4[3"]8;1-) see. Sec 11 of Lec 77 [
M be an A-modite. App@, e wmersad /m/eﬂ} of tocakizarton
o M —%A[S"J@M/ mi>1Om. We ot an A[S"]'ﬁnmrmaf
p=M[S"] —A[S 1@ M w > Om. Nite ot fo A=M,
wndler Hu iglentifrcation A[S"J@A/f A8, 662467, 4,
Ke(omes "f:éc /o/enz‘/zé,_ $o 24 is an /Soma;/'nézgm. S/rm'/aw%) ZA@I
Is an /Iomo;'nézm, as 6oth functors send et sums €o gveck sums
(detoils ave an cxercice).

Nite Zhat Lhe maps Iu constitute a 7{11'1%(0}' Ma/;ﬂﬂ//:m
(ansther exerase) Mo o see et Ly 5 @ /50;«40,}0415)14, we
mibude M ints an exact Sequence of He Foom 4@{—%@1—7/‘/—70,
1‘/ Is can be aém fecause ereg Modile xa/m/zzs R 5u(r/'eoz’/on Hom a
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F4®) — FU®) — Tm)— 0 ——>0

SFM sl?wr Jn ls Js

GAT) — CUT) — Gu)— 0 —0

We can view this as lz/c commutative pékgjnw i o 5 lomme
/@ Qa/o/lﬂg, angz“/e/ 0>, Now we use e 5 lomm. % conclids Zz/q;é

I s an c'somw/p//Sm

EﬂA/L/SZ ; [;)7}:0‘}[/1/6 /%ﬂ/ué&
Set Abe a commutedive g

Dedinition: Lo A- modiy I /(M/'e%n [/) /Z/p% /} I)
4’/%0/0/f ___>A’/L/M/ (5 Exalt /ffwyd/&w‘fg/,ér Ay
/}7&&{1/0/7 // C/?/W {,4 //M&n\w/ /omo/nayj//fﬂ/

Homy (L) ——> Homy (T ) s sunjective)

7_0/{ /f’//nﬂé/w? éﬁ,&: V&/} S/MIKW fo Z(/tr/vl 0/ /ﬂ/(’l/:f&//'/c
/WOM/ 4014/6/# LZA, /0}'%{;(/1[/65 0/ /(//(02‘/%& 5 /J}’a/‘eﬂéw,
Modully ore Ve/g ﬂé//ﬁ//wf/ /Ol’y‘eﬂz/ye M@M ﬂf)/’yw‘
ﬁmz‘&& quéc/ oney ~ are et ut /(k/?ﬂ‘/l/e skl
e gurte i/j 5 ‘LZ/\/?/ we 2buost never 75//1‘ wteo!
;7{_’ 5/#}0%7,/ ///;} (s Z Led s see W/M%é/ﬁ'{uﬁﬂ

meaens fDV Z
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_D&//mll/om /411 ﬂ/e’j‘@n jmu/ // (s pél//)‘lo/d Z/ #méﬁ}aez
AwmweM st am’=m

Example: 7L abel o group ﬁ 15 divsift. So rs d/7Z.

/DVOfOS/f/OM 1: /L;r an abelian jma/o N TEAE:
(a) M s /y'eafn/e
6) M s diwsibt.
Sketd o///oa/: (a) = (C): 400
N/ =>//o/74 (L M)—bom, (T 41) (%)
t M=7Z N=al
/6) = [&) Is  Miore m{{fe, 7Z. ]‘/ﬂrﬂ/ Jf? /s 2 f/aw
£hot 5/ (x) /0{«/5 fo/r /VC/L// Ao /'zzn/o/oé ]41’ N+ 7Zm M
¥ meM  So (%) folds for alt %ﬂjwa/ submogluty N
7Zw a cloer use o/ Z%M/M te  [yduction //e bl (%) fgy /4
Su{}MOM o//{ )

We con WZM‘ am/yés of /y'cwfu/e Modlules 74 Mole jg;{w«/
Hngs as ows. Nte et S au Mﬁ”(jm‘f’ /% He
j}’wp %MZ //4//14) /5 @n A- /hoM, 7—20,/0}’00/ 07/ Zé[L /y%h/b}
s Aa&e,/ on _/4/0_;147& [A}) K&‘nj, /IJH /{o‘//—omll %o '64, fg/’Jm{wa
Functor A-Mod — Z-Mod  With +hes, e /w’ao/ of Y /o//%w/h;/

5 a /mmw 2XELUSE.
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/D//g/m;,f/o/; Z: I/ // /5 iﬂ/é/ﬁ% AS cwn M&j}’w;ﬁ) ‘ZZ@;;
%/(J/'}77Z /4/{/) /S au /;}y'evflvc /4” moﬂ/u,ﬁ.

ﬁmfdé , wsm ths Propor Lion one can show st ewery A-moddy
Cmbeds mty an /h/'eyz(/w_ one. (- ‘LZ CD%}&WM/H? statenent Jgr
/Di’o/'eiflvaf — et 0/5? modls admits & fuy‘edfm Fom a
/Dro(/'ﬁyf)ya mddbe — (s €r 551 A Me? %ﬁc Motk (s //ﬁéa‘we).

This Laim is Zm/aarfanz‘ for /%MO'%/CR/Z ﬂ/(/j\'/gﬂL
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