(ot . Actions (tf {.d. Hb’rﬁu@; avol  Smash  preolect

0. oheroet

®. clussical questin. Intepality of A oer 47

Fuite ye/wm—h‘m uf A"
A moolde  structure go A

3,

Note: 4§ . when ATS R &S 2 Galois extension.
Uze
>. gb.ewdm/tyrr‘:y A% G m/c\#”i
re lbemehip  he feen A" ord A% H

| $ome Low,éffmfmd.
> &muF r;‘yj
let R de 0 (wnitud) ”‘ﬁ ond G o group . Denste
RO=SL262R1 £ of finite support , he, #7x:fowse]c oo
lhen the groap vy Rb6 i a free Remeddule  avol o rivg via
Y sdtition o €9 0 = £ + 5o

moclule Lo(vf)CX) = oL (Fw)

).

3)

midtipliatem . F% g0 =2, fo-gw)
Nufe,:):~ £*5 s weledifmed sme £ 75 f finite Euppuff%
K la€6 VHEG, %a@=Sa T s b boss of RG, awef
Ko ¥ X = Koy, smce XXX 0= 5 dan Sov = Loy x
. when R is wommatative, RG ts o goup olgebra,
© Skew grovp ving Lowilogous t sewmioliveet product of gaoups).
Let R be o ving avd b o fiaife goup. le€ @: 6> put(R) be a gowp

homomarphism, e shew gomp ring «f G oer R ivduced by ¥ s the vimg



v v : 7

of fawal sums R Xp6 =1 Z %0 €eR ] v
" adolition - T %9 + 55 b9 = @)y

" poduct 0g-bh = 2¢@G) gh
Note: let P(a)=1x, thn R¥C 2 RG ts g growp vi.

>. -,[ree ?mdmL

GXH =9 §h gh |Y€2, €6, hie H T

®. in*fegm]
let B be a commutative ring F ol A subring of B. An elemuif- b EB is
integral wver A o Imonic polynoinal f €RTAT, st flb) >0 I eiety thovent
of B is fnfeymf srer A, then ne Say that B s (‘n{’erjm( over A, or

Qyuimlmtt(j, B is an M'fejml extengon of A.

Cpﬂt (F‘-( M"A/WW’W( 0‘@5. Smhsl'l fi)ml’(/v‘(){‘
/ o(qﬁl“vw‘"bmns

©. An wlgebm (A-m.2) is o left Homobide o»l/oebm if-
W A is o left  Homeslule via y : HAA 2 A , hda = h-a

)
M od n e H-moolule mwphism.

e htab)= o) ha) , h-ly = €b)-dy , ¥ heH, a b €k,
( stort)
toagroimn - 1 Bl T
gt A D ABH < HO AVA > HIA

[ y"L(// e tK\\Szae‘k
J/IHaZa,ga B J/Y | ¥ o
rar m AN A Zy
(HRA)BRHBH — ARA —DA el

@ Dow(ﬁy, G p;{yebra (Am, un) s a r@M H-wmodde sgehr i‘f

“A s rylat Hwmotule via p: A —> ABH
2

m ad n e H-lomeolule rvxv‘r?kisMs.

e (ob),dEb) = Mh®lb, , pu)=(®] , VabER.



| TZAMOZH /:\ /]\ ’ é>
Pop l £ \»
WSO < ABA  — A

(shor-t)
Rewewk : When H s fo. A is 4 left Homodde = B is a r)fbt H= tomordude.
Nufes/'/‘/\ s & right Camidale = M ts 4 lef¢ Cwmalude Uiew € m= e ctm)
M s 0 left R-walule = M s o rght Awmaldle vig ni@a)me = a-m

)" -~
f: Msmadv = £ Fam = m LV MOV — M

Ve m > Wiom) D > V(V)-m,

Ids

partiol olusl " also retins He wmwadteitivity of  diegrame.
®. (et 4 be a [ef{ H-moclul ¢ Mfebm. lhen e enwosh prodduct Mfebm
N#H ic definesl w follaws, for edl o0, bed, hbEH,
“AtH 2N a5 Ikvetor space.
B (a#h)b#k) = alheb) £ bk
/Vofe:'lA AR AGH pd HS (4 HCASH, Snce pdl 1-bE 1= ab# 1, anf
#ho iy = i Dg by = (Heb)n g (#hg. Thus A ard H are somgs of A#H
) Sie  a#l- 1%h =04l we obbre viede O#h %y ah. Tn Hns nototim, ha=h-o)h,
2. ‘O\CKMP(@S
L. Let b be o Hivisl Ho-modules thon A%H = ABH a5 adgebms
of: Cah)tbh)= alhd hk = abew)h k= abhk
@ Let H=kG, anl let B be on H-molele whoba, thon 900 =Guigs)  ¥9€ 6,
ol s g ois 05 an endomerphism f A. In foct, v geblh, g wts
QS b uctomorphisim of A Thes we hwe w growp marphicm G = Auckic A
Conuer;etj, oy Such wep wobe A into 4 kG -wmodnde wgebrm.
Note . &f%";? & uca/’gjﬁ
In this case, A#EG = AxG6, the shaw group ring . (@g)(bh) = a(4-b)gh



A4

/\‘OfezﬂHerlr,e # s a gereralizntion of m:»ywwd/ KG®kL =k 06rL)
2. gemeﬁ;m@ld ) (K ) = (R K ) kl#lka = K(Lxg) ?
& et H=lk6, bt naw let A be o F G- wmalde Mfebm. lhen ﬂ?ﬁ@}
¢ @ G—ymdu( veetor spite, where Aj’l? Cﬂé/é-',ow)ﬂ@yﬁ. Thus
Plogbn) = Wy8Y) (b,Bh) = Wyhd yh, i-e. 4b € Agn . Hente A is 6 Gprdel opebe..
Nofe: H=IKG 2 mol sy = shew puup rig , somol oy, = groced ody.
TWhen (€%, s Ggmotd © lei-amsd oy € A 15 0 (K6 mod sl
More 'prec“sa[y, ‘9*~a,. = 6 g0 = §pa , e §9°% act as Pryjections.
In this mse, the nultiplimtiy in AHUEGS 1S given by
(6 §*ILb# ) 2%%:;} ol b) 4 V3 = Obys % b (mh,u:ym)
whre by is e prjection of ) to By
©. v H, wnsiolr %€ P(H) ,4he primitive olemants, and et A be  an H-moolule oy
Sinee &0 =X +1®X, X-(ab)= Kb tatxb) ; i.e % ack as o K-cerivotio
of A ad we have o lie morphism P UH) — D (8).
Note: GLL) is a sed wle GLB) s a grmp. gn‘mf{ar\[y, PLE) is « He,uyebm‘
Pofe ﬁj,he (B D 9h € 6B)
, ’ J-h € PB). let Cghl= gh-hy, tun s(Oph]) = Toh)D| + 12 Oh), howe TRl € PB).
'/Vlvre jwmﬂj, KE P (W = B-tab) = (K-a)tgb) +hoiCx-b) ., whre g.h
ret as tuctomophism vf A. We Sy ot acts 4s a gh-dortvortin of A
it s oo cedleol o shew olerimtion.
Nofe: e G(H) » % ods 05 tuctomaphism vf A (elgebraic)
Xe VH D % afe a5 oleriartion.
’ When H=0U) , the actim of Ui oetermines V). InHnis case AaH is
sonatimes lled 4o oefferentind  polymomisd iy . In partivdar whon 9=l
X oacfe as derivatem § uf A, than A#A VY = A cx; 4] | Hhe uswd



Ore extanscm  fn which Daz (X-0x, = §ta)+ ax
‘ A speciud cese of this wnstuctim is  He furst Wy odye b A
et A=IkTy), ond g=u’§, then A= ke Tx,; 8= K< X,y: xy-yx= 2
Nute: ' K s a rl‘nj ( mot necessarily ommatative) , g: R2OR s p rirg mur})ho'sm,
mld §R=2F s a4 6-ckrivation G R, te Lnn)=smith)t {yr, .
lhen the Ore extansim RTx; 6,80, adso allesl . show polymomiad ring
pbteuin by given Rex) +he mid fiplication s X© = WX +6cr).
If S=0, Hen fle Ore ectensin t donteod RCX;&T. (6 steith)
If 6=1p, “then He Ore exctensin ¢ donvte ol RCx L) anel ¢s  talled a
Aif ererctial poly vomiad ring.
@>~L H s |"ts&(f an  H-modlyle age):m for both léft ewndl r.‘fh/’r Ao{jm'nf
betins. oy andd ooy ave exomples of lamer ctioms.
) for either adioint oetin, H#AH L HBH  thoagh He octim moy be
non-trivie{ ( Cpt )-3.3).
ofe h=k=hbSh D h>ny = hxysSh, = hxSh hyyShy = h=x) (h~%)
h=1 = heShy = elh)-|
Nm‘fe,ﬁad’e: G2 Imb. gp howoruplicn. ¢ : L2 Derl e homomumplicm,
i H is nt an Hwmodule ﬁyebm vie left cction.
’ Cinnd &yfj, H S an H-wmolule pebra vt tosefjoint oction
© H s a V“f’/"t Hltomodule = H' ¢ o lefit H—'W“’o(wle./a H=wodl 0y
Gt HaH 2 Lule H . ware M S M7
HBHS s qllegd the Hed sen bery onble. FH (H).
Note: A-bimodde & AR (eft wwoludle.

0) H=Uz(5l‘)z A= Crx7. H~-nwel ""9 fm er?ue woyy.



Gt ¥2

intefinf
4
Abstroct : Genomlize the wall-fngun fact 161>, A wwm, A DA A
[- ln‘Eeyru( ver A"

® Mm‘n thm .

let H be -f.b(. womm. gl et A be o omm. Homodule wfyzbm,
Tken A s u‘n‘teym[ sver AH

@ let MmeasnM st M2A” o left A-madues , oand et f: M—>m

be on A # H-wodile WF {h-ﬂ’l X{ , th Chara teristic ?ﬁ‘]mm“d lj[ 7£
i Gy W, has weffivents in AH

f
?-F‘ We f«ﬁrs{' wnsider 4y se when N=(. Thas we moy wite M=Am, K Imem.

Then 7[(mo)= bmo  for ¢ome A €Q . Y m=bmoch, fom)=flbm)= bfim)
=bam,= abm, =

2

am , re. fomy=om, VmeM. Thus f=ﬂ-lmf “:L&JCMD
We chem that a € A", i 0. h-a=¢tW)a

Y
Now ¥ heH, mep , alhm)= fthm) = hfum) = ham = (heaoh, m
h= ho-6the)

But Hhen Ch-m)m = Lh;-a)etn)m

= @ hyShym 2 (heahy m= ahm

1

a ;h Sh), WI

= ¢th) am

Us.*r}] m=m,  hhg| the f'reeﬂcss ‘{f M, we Cee h-a=¢Elh)a

for all h€H. Thus acA™, ?ryyn‘nj Y mse n=\
&
I

Swce M Y [C‘ff A?ﬂ?H wodide  nnel A is wmmun tetive ,
T'M s alo o (eft  A#H wodule ( hmon= hndhan)

let [ be the A- Sub meglule (ﬂL M Jenerted ’?] gymme‘(w(

fensrs  Tmom|mem{ . Sace H is wommatative , it Stobilizes
1; ond Hwe I is om AHH medude . Hence N = N'M:= TMM/L



S 0 quotient A#H-mulale of T™Mm.
—I[: M= M tndinces the A& H-module map /\n7[1 N =N, with
+he come totaminomt as '-f, mel N = free qf rownk. | as an A-mod.

We miyy Fhus a?pty He n=l case To see -ttt dz-fl\"f-“deffc—l&”.
¢

| let €t be on ideterminerte. Then ATL)  pud MTE) become AHH-mals

éy lefh‘;y H ocf -hwmﬂy on t, ewel -fufem(s Yo an R#AH mep

-:C\’: Mmee)— Mee) . But ww T “0(-7? s an A-‘ﬁﬂ‘wp, arel

thus oty (£-cd ~f) = Xp(t) ?G?AC-EJH: Ace] by Hhe pbwe orguments,
Nste [ r'A 1S o left A4H-wodule vie (b#h)>(o#1) = blh-aj&| (# GHmloay)
U H dowent weeol 4 b fol
Note2 ) let M N be left A#H -mowales md A be wommehpive, then
MBN 1S on left A#H -mone
’ et N'f = chtf
" A ol e o 4% Homodiles
Proof  of the wunin .

Phe let M= A#H, M s o free left M-malule of vonb n=dmH
let £= Yo, vioht maltiplication l?y nCA ;. Fis o left A4 Horoop
[since left ol right outim ar wmmutotive). Thus by %21,
K € AYCE) ol ts fnfajrz‘/( over A"

2. k—aﬁ‘me,
© A [Folyebm At olled fe-affine o s fenitely  generutel os

F-olge bro. 1. e. 250l €A st A= §f@--an | fe kK m] T
& Artin-Tate lemmb

(et BEA be tommumtative J@*Mj&hmé. .Z"L A s [E aﬁpfme onol !'wfyra(
over B, fhan B ts |- affiue.



® Thm : let H be o Lol coromm . ho b nd A . b
2 ,ﬁww pf slebm , o o wmm. odgebo
anch tot HS A wd A 15 Eoffme. Then AT s Kooff me

fnfgml A(-&‘m (enrwa
Tf-’ AT pr, ——— 4 s U‘—onﬁ‘/‘ne,

/_”s’b‘ 9 r_\z‘)«fe?ml.
L: A wmm. H Lod""H = A A"

SMmW\ag:

ﬂ'?;_\)nc—am
Y OH = kbl = bhkh™ iy = Bk hb , H E
el

)]

A#H = ahby = atibyghg . H A

fe. #® re 4 yenmu;m”xvn of sem! prosiuct

> paH e AY free (4‘( A .

i
= l/(L A) N fkea nwa Hmoo

Simce #1Eh)=ah, wrtth ch=afh for  chort,
3, Mml‘ﬂ thn .

Trdeynf
H £fd. awmm. 4 wmm. = AT A
+

A ts loffme = A" ts leoffme

Lot %% Trmce fomctime onpl rfay. (hon-come )
0. Zn{?mb“fj of A wer A
© Sdchelter- fnfefrnl.
mod " f/‘_}’\:({" n topal
®. Que: HA, HL s = A AH
[ Moin results (%3.7)
let A be a (eff Noetherian — which s om Aﬁ.‘ne Vﬁ—wyebm,
let H be £ 4. and H A swh that £ - 44" s surjective .

Then AV( is llﬂ—mﬁ);‘ne (omed  Noetherion b” Giv )

2. lewmmas



© trmce function.
4 A H {
€r A’)A =) '{//:A_>A ,féfH
R A €.
aw%ﬁya U

[

£ ts an ATbmadde o

Ple Voed', +-ba=Ebltia) = ctabltea) = blta
Hee £ (s & lef€ AT modle . Th aryumeuf uf +hg w‘/chf sielp
S the  Sonag .

Q) lemma: Assom et H s folde HA mod F 15 surjective.

Then 3 & nonzeo !»{emeEew(* el AxH s eBte = AL 2T ae Ayebmq

L A
Note: 1 is sugjective B2 Jcel A twr =1, e tc=1
2.
hat = Lh-o)t

f: Usn) dt) = hea)#t it = et)h-att = Lot

A

'}’F C Simce T b5 swjective , thee exists ¢ EA with £ly= tt=f
Define e=tc, than Q”zf_géc/&iii?t«c)tc=tc=e_
For by QER K H . we Aen have
e whie = feabte = EG teate = EU) thm)te € Ae
bmversely , i och", tha T )= B = a, ond Hws
ne =atc = tica)tc = €wrte . (hat r¢, e(4%H)e :,é]”e
Fc‘v\uuy, ‘s ts W@bm—l\smwhc o Aﬁ, Since
@ae) (be) = otcbte = nbe  0S above
Nete: £ 1s wgective = €=tc s 45 rejuired.
@ LaroLLay-
Asume ot K fool. A wd o surjectéve . Lf A s lefx o yight
Noetherion , Han S0 is A"

oL, (shetch)



" A s left Noetherman , then so s A#H
- right part « %3 /2 2.0,
3.4 S s Notthervan  then eSe ts Noethervan
. B[‘ﬂ/vhy up o chenin gf tobands (f At & A, af’?lyf“j 2 re wver
the m‘j.‘nu thondon.
Renark . the lorllay s fudse f £ is not sgjective
©. let S be o kollebra anel ¢ o novero idempotet in S Lf S s
K-affime and (eft  Noetherion, then eSe is Ik- affme.

)

?(-_: CQ,LCC(‘,M.
' Smee S ks (ft Noethervan , SeS s « z[-&- left tdol ff S
- We cluim taf el s a 75\‘}\ left eSe-modl.

Cet Seb :% Sxi where x,*=,§"’g‘€wg_ For oy re S, ere e(SeS)
ord  Sp er= e (TSN = &5 esVyewy | Thus  +ha cef Jewy]
genemtes €5 as  an 6SC—modwle,'Prm/:‘Vy $la  clainn.

For sf(m?ucrg, rewnte Jdhe yeuem-éors ne  (ew:t.

3.
pass.

@?muf Cf e mein Fthm . o]
A left Noetherion . Ik "ﬂﬁﬁ'hg . K ,C.M,[\A , £ Suffective =3 41 s (/ﬁ—oﬂﬁzhe

?QA: €3.¢ omd @306 ‘l/tél‘vj that S=p#H ¢ Céf{ oetherion .

Kemark s, ”f—fo{ wwmv. A wpm . D AHA/F*O\ﬁ%e
7

€39, H L. T swective A (efe Nopthorian
&3.7 Fa)‘(_i f\’f % ts ot Sugpective - A s nwf [e-f-f Noe therton.

- H is s, C"eCJ‘f):ﬁv
= (et €€ ot eW=] Hay T =41



> £ s surjeetive.
¢ sn r(/\ecf/we frace
O ot inteprl.
(et 4 b on ﬂ/ﬁM H—vsmvsl wy Then o )’i‘?ll/'f ~+o ol l‘nfejﬂv(
for A s o vight  Hvomed rip Y H—> R s+ pu) =
@ an  obseratom vof  Rool forel .
aqerc-fhf H* s an vt Hmmmod =2 F® ts o left  H-mod.
D: H—> H ‘S n (cff H—modl FSDWVPWSM-
h > Ch>T)
Qeéfrvj €t =07() then t>T =g Swee Ple=T)=+=6"C)
We claim 4t + Cf Smce ht = hOle)= Oh~g) = p'lah)e) =t
Note: Ch=>¢ ,4>5> = c€,9h> = e¢g) elh) = h=¢ = ¢lh)-¢
Q- x £ (-"\3'/‘3 . wnsidler A a5 4 right H - comodule oy bra . (hen
:E\ is  suffective & 2 o ot mfeémd & H — A.
LD s sugestive > FcEh s toC =
Weth ¢ as sbwve, (et p. H*— A
fr0d)c
P ois a left H-mol wap Stuce B cs, tmd e ¢ is o right
H - omod  wap . Moreover, P(Ia")= o) = 076 c = t-c =1
_ 0 ¢ is o totul integrad for A.
(vns/wseg, pssume tht H'—=A e o totu /n-(’ejvw{ avd
gef C=QUT) . Then t-C= £ @LT) = PCEST) =foee) =
©. el notem ”f e for ri7h+ H- comasd Mf A
reeadls A rs o H-rmed Wf? £ A2 AT an AT bimad. wap
Now: R cc on rigd Hecomod ody. and 9 vight tomod nop . H—>4



v

Sehing = B0(Sa,), (Es sy o chek Hut ria) € 4
and it frlﬁwH:I&wr' tF ¢ s a total \'u{eﬁm{.

(Pt Lhole i AgH snd. A os on AT-modale.
Bbstroch: Hw He stcture of A#H  influence s Hle rebtimehip between A owdl AT
H.fd , A s o f.9. A= module ¥ s cur jective )
| lotice of  yuodwles
O let e=tc amel fix o basis Th. = h3vF H ¥V VE M let
W= V@, (A4H) be -the tnoluced A#H-modide,
Define 6 LLy)—= [ (Wyr) , M: [hen) = L (Upn)
c// O > (Ude)R#H) §Vi$h; > ;EUr.)'u,-
nttie of A cubmodutes of V- T wellotefinent,
Nete: ¥ WEW, w=ZTVidoh = T Veaw ohy = T w8
-.,/A ts a AT mod map  Thus X € L (Waar), X' € £ L)

0 €A™ = ha=(ooh, = acthh= ah
p(FVdhit)= ;1 3 viwa) = plT Vind ) =5 €6v) vion
¥ 3,
bty & and M preserve tncluston  (hence preser e
—
béscending  ond s conoling  properties) ~ Noetherien.
0 /AmécCU) =0 ; heng 6 s ;‘n(/\ec‘f/z‘ue
‘P@( -‘Z»F V@Q:O/W ’I)@e,f’-“’\)@f&'f:/l)ﬁ'{: =0 , 60 V=0
Hence ’V‘@e':\),,@e v'M[‘)lA‘@ V=V,
Vw=%Fvshi €W, we=ZVdhtc = T v D€c = uw) de
V De L(Va), Ve =(UoeYasH)e = Ud A% = Ude by %3¢
we D¢ implres  mw) € UV, hence L4 co.

This s 4rue Since We =uavyge & Ude implies pw) e U



2
Vuel, w=uge €V’ and ude=mwe= umeoe

Lt fellows Hhut u=pn) 50 D= U
. H Lo 7B et T is cugective. If A os gt Noethoran,
then A 1w rght Nootherian Ameslule .
of: We apply e lemma with V=A ., Thn W=A3,4%H = kit H
(h‘gince A#H 2 HOQ 05 vight A-modules ond A is right
Noetherian , W ts o Nretherion A#H woslide .

Now L (V") = [ (Wosn)  thus A is o Noetherion A" wwd .

o —
olfew ey
2. (emmp - N el ,
: Mo let H oA wnd those OF T €f
V. wh = h(Sh-a) (/{;(;0(-&;1) e
Yot =hwt, tah=£0shMa)  Bhe stht |, K= ah
3>

) =At4 (s on rdeal n RA#EH
of: " b @h-a) = Uh,) Shew 4]
= (h,Shi-a) #h [ = ¢lh)-p#h, = ah
“ Eoh= £ ho(Sh-a)
= t-olhy)(Sh,-a)
= -5 ()b o)
=t S(otsh-a) = € Sh*a)
' Wabed, heH, hath = (hoth € feg

3

Wthh = a4t S b) EA+A.

Remark . L—t)&/ influnence ﬁA i$ f-y. Ao 7
3. wnelder (%) =AtA (n A#H as abve , fthen

o B pmy 4 ébifc,‘eg)ﬂA, then Y ded,
ad = 2 biftad) e S b 4"



Dot s 0b € S5 4" Tus sags Aut I=0008 s
“Shirsha Locaﬂ\/t/ {‘en?{e " over AT
I W=atH, ten Ads e £f. gkt AT omebde.
¥ 1L T-Ah ontairs a rejular demewt of R, den B s
o rght Atshmodile of o fimite free ATmoolide.
P Y- o = Ebitlo = 3 bi ff-[&‘o()#h‘/csppt] ing @& on bdh Sicles,
we yet od = 7 bitt-cd)
> Using  0=( tn w1, we gt AS ;Z:,M” <A 4
" Lot & be o ropor clomed 80 ol =0 remplhes d=o.
et Sbh, §ed e s be{?are, o o fine
Y. A= BAT if =0 then tlel=o, v
b (Llod)),
Thus ol = Zbitcd)=0 avd =0 since a is reﬁmr.
(s 0 injective %.
Note « " Z{l A H s a Simple w‘uy that DNAB=AR owmg
henee A s oa iy A'Cimodule , ond +hus & 15 Noetherdan.
povided A ts Moctherian.
b. Semiprime.
0, Sami?n‘me r»‘yy : The anly néfputert od 7SO .
@. (hw: Asume Het A4 H (s Semt primeg  omd it ewsy  non~zero
ichal of A#H infersect s A m~ﬁvfa13, . Then

D.oaft o Crc‘flﬁH Golclie n‘ry & A s Gkt Goldie .

12

<

r][ Al is (r:‘fM‘) Noetherien  or Artin , So ¢ A.
(37~ lewmp : Assyme that A#H s semi primy ard  choose D‘f’feff:' I7£

I ts any nowseo [l o yobt H-sthle icud of A, Hhan tE)F0.



A

4

o If T(Li=0, then tlt=GL)t-=-o

This ¢f 1 ts a left tchal of A, dhen T=1¢ 1S o left
1 oo tf A#H such Hhat T*20. Since A8 H i1 Semiprine

T=0 ovd Hhwus 1=0 o ontoolitem. The Some m»7mmw+ work
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ks FiphT  A#H moddule  structure
(et weA” ot +th= o)t ,wheH, write h*= od=h = otlm)h,
By TRl fird], £"=Ct fir ott eff. in patiader, H s animoolalar

Fﬁ: St=t. (A=E) A is a n\ylf" ,Q#H“moo(w(e Via
Q< bth

S h* tab)
kit . VW +buisten

(A}
Thim (et M=N=A& be modudes oﬁfﬁned 6s obwe. Then

M ¢ A”MMH ool N & pen My togetler it the  wae

GJ): howd = A*H () A A — 41

0Ib > atb o3b > fab)
e u Morttn  vontent fvr A nd AdH.
oL We chek Hut () s micdler A#H~(inear 1 £or ab,c €A, heH



uf of &
(Cevh, b) = (Sh* an,b) 5 (o, =)

Al —

B A

— ‘C[(Sh ) b) Y Pn)=+t-g

= -t.((ghd“ac()b) ") l,’“; d>h=xth)h,

= “to((}lz)'(ts—hl‘ C“)}’) Y th= bt

= thy - (6;‘" ca)b) V¥ honb=lhoytn )

=t ((Shecadhy b)) § 5 30 - ey

= . h-b
(o € ))D (e B4 H-wod — 0h- b= alhL)

:‘t*C-L .
(ChB) 5 = F )

= (¢, ahb)
Qework: TWI=(A.8), (=14 ,A)
LS ¢

let H QA, onel  choose 0¥t @ff? . I—f both § s sunjective
mol  (£) = prH then ABH s Maits quimlet 1o AT
¢5.7.
let HEATs St. A%H & o cluple ring . Then TFAE .
MoABH s Marts euielet T AT

).

n

T ls Ssudective
Q).

AH 'S Sl‘m?le,
we W

f: Swce AH# K s.wfle, W=A4H ard so TJ] is supjective,

74N
Thus @ e A#H s Mot quioleit 1 AT & T b5 sujective
n=1)

AT e S(‘W\PLQ Since };uyy S‘Iml)lg is a Merta invartewt.
Since %\L&) s an  tobad o:f A wel is ner-zen 757 &g

)Dul

-[/lus %\C&);AH ?f A" is S(‘W\P[C/ arel SO %\ IS guU‘ac—&‘\/e,
AN Prime n‘,,ﬁ

© A ring s prine f He Droduct Of Hon-zers fluds S non- dero.



\UJ L M v v

@ let H 1[‘_,;(,/\36 dthen A#H s b Prime mff & A is a (,q%
o rr\yld -{Z-:*—Ekfu/ A#H-module  avdl AT is 2 prime.  rivg.
Vew\m’L ecomple k&P ehows Bt AT nd 48H e nf G'Lumys Meri€e

Cpurt or lewt

Sumn«ag- 2N
(ot le 2
fooF o A= 8T i A bedide.

o t-4

A

2« IS tupjective ,;6& 3ceh et t-C=0. Tn e e,
e=tc s a non-zero ,'D&m?ufam‘ st eltdr)e = AT =47
]
3. (et H fol "4 F >
A is Eff/n‘wa Noethevsan = S8 &8 A
A is [@f'f Noetherean , k-ofine > 47 is k- uffine.
(o5 . K fool wwmm. A wmm . = 8" s e -odffine )
lonno of
& ﬁoﬂ«(mw.(‘n%eyw cHTD A QrH>h rght Homeed ot pa =l
HYp k. F suj echive  © H A 9 ot M-Eepr.,( .

Lomoyf
I duad vesbion - H™ A ,IP:H=4 ny‘-/f H- wmod. = fria)= u, p(Sa,)

G 4@
L oftse uf veodudes
(et H ]CJ{“)A, P> VEMy, w=vaphsH & Magy | then
e L) = L W), po [ ( Wiag) = L (4D
St Mo60=0V, hae 6 ix iyjective

z&u)
A s right Neeteian = 8 is o yight Neethevian AT wmodule.



4

2. H {‘.O(r\‘)/é, oF t C—fk,{ (€ is nof necessan‘\[j surjective), “bhen
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