CHAPTER 1 : PRIMARY DECoWMPosITION

- §1 AsSp (M) AND  Supr (M)

Recall  frow Chapher T: Lok M ke ac R-wodule. The amiluilotor of M is He ad-
g (M) = jaeR] om=0 ¥ meMT. For an demewd meM define W aunihilotor of w
L))f Oup (w) = §06R lowm=07 = Oig Rm. ane (M) and Wy (w) ore fdeals of R.

(2"‘)?cmmk: Lleb M be ae R-wmodule . Thew NzD(R) ="K — UMeM—(o) OMW.R(M\).

(%2) Proposition: The waximal demenks o the Ak M= {am\,RLm) | me M—-(o)l‘ ae prime
tdeals 0‘:; R. (Nodle dhok {7 Wy not  cowbaiv. a moxiwol deWevdr.\)

}?t_q_of': Leb- "P:.-:.O‘Mn.g (m) be o waximal dewent o{. 7" and a,beR il &LEP, b¢ P . Thao
b +0 and T =omuglbm)e [ Sine PeT, by Hhe waximality of ¥ P=T and oeP.

(2.3) Dehinikion: le- M be aw R-wodule. A prime ideal PeR for whide Hhoe s an me M
it Peanng (w) & called ok oocioded prime ideol o M. Tae Ak o} Hhe amociakd
prwe ideals of M & demoled by Assy(M) ={PeSpclR)| T an amodohed prime. ideal of M.

(g.xf)m: (o) Lk M be o R-wodue and wmeM-lo). Thew R.m = R/M"»R(M) an
R-wodules . Thus e Ussg (M) i aud ady i Huse is an ingchve R-lincor map

B — M.

ib) For foery prime ideal Pe Spec(R) : Assg (R/e) = 1P,

(2..‘5) Lewma: leb- R be oo Needhenae h'n% and M ac Kowmodwe - Thae
M —-——{Q\) Rt ASSR (!‘}i\;‘gzﬁ
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(_P_rg_oi_: Suppose.  thak- M 4 (0). TThen (= o)l meM—(0)] is o onemphy k- of.
ideals ef R . Stwe R i Noethunan [ hor o woximal demewt whidh is priwe B\, lz,2),

(2:6) Lemma: - R be o Noetheriaw vng and M o R-module . Thew

ZoM) = Upcassemy ¥-

1_)39_03_: a2t %7 thuiHou—
“c o

S Ll ae ZD(M). Then o€ anug () for sowe wmeM-(0). Sime R is Nocthenan

theve i3 o maximal  element g G)e [T Wit amug (w) S anng (1) - Then  amng ()& Assg (M)

(2.7)L¢mwa,: Lk R be a Mocthenan. h'vwk wd M o nonzevo fiucle Rowodule. Thew is o

Worwmal Awdes of M 0=M M, g ... M, =M Asuh +hak for ol OSigu-l:
Mon/ g E‘R/P; for sowe priwe ideal B R,

Proof - By (2.5) Hhoe s & pawe deal Pe Assg(M)+ . P cowesponds Yo am element
MEM=-(0) wite Gmng(w) =P S M =Ru= Bp ond P=F. U M/m, +(0)
wplace M by M/M, ond vepeok Hi orgument Thi produns aw R - submodule. M,
of Mim, wHe M, T R/P for sowe priwe idwl P eR. lek M, be o conbrackion
of M, oM. T M, &M, and M, = Mu/M, & R/ This produus an asuno\(nz,
chain o aubwoduler (0)=M, g M, 5 ... with fador wodule Min/m, = R/p;

for nome Pe Spec(R). Sime R is Nocthunow. and M Kwlle | ofder hsleps : My=M.

(2.8) Remark: The wormal Awdes of (27) s wob wnig udly delerwmined by M. For xomple,
i M=7Z At Atwes: (0= Z and (d)c (L)ei3)CZ Aaai{sf% He Conditoug of. {2..‘1).

(2~°1‘)"‘T\e.om: leb M be o Rowodule and NSM o submodue. Men
Asse (N) S Assg (M) & Assg (N) U Assg (M/N) .
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Prol: The bk inclusion  Assp (N) & Assg(M) s obviows. I Pe Assp (N) Hhew Hose

S am fugdchive. R-fiuear wap © Rp —4 NSM and Pe Assg(M)-

For Hu mcond  mduwsion fh Pe Assg (M) aud wme M-10) with Peamug(w). I
me N Hunw Fe Assp IN). Suppose. M4 N and cousider W= wm+Ne M/N=i0), Thew
Peommwg ()., W P= amg(w) e Pe Assg (MIN) omd we are dowe.

U Pgamg (W), e s o acomg(@)—P and am =0. MHenw awme N. e
‘,clm'm, Hak  anng (w) = awe g (aw). Obviowsly , Mg (W) € onng law). Lk be O\Mu.K(cLM).
Thuae bam=0 and ob e o (m)=F. Siuw P is prme ond a¢P: beP. Thus
P= omnglam) Wit ameN and Heelre Pe Assg (N).

(2140) Qrollary: L= M be om R-wodule. Suppose thok- M has o hormel Aeries

0=Mog Mg --- §Mu=M with Jactor wmoduer Mini/iMy = ®/pP; dor Fre Spec(R) dor
Al 0&ig -, Thew Assg (M) €47, — Rl §.

/Er_n_cf_; By mduchion. ow. e fwa}k W ef He vorwal Aenes. T ou=l Huw O0=My &M, =M
and M= R/F. Taw ASSK(M)%)\PH. n-l =pwm: "&7 wd uchow hm:m“u.sts',
Ass o (Muy) & {/l%,___fp.\_.,} and by (2.‘1) Assp (M) = AssR(H“_*)u Assk("‘/n,_,\)i

)lﬂ; "‘“t?hwz.'ﬁ hd )th-11f =P — "P“__"(‘ .

(240) Corotloma: le- R be o Noetheviaw ving amd M a fuile R —wodule. Thew
 Ass (M)} < oo .

Proof : (27) amd (2.10).

(242) Theovem: Lok K ke oo Nochurian. nug  SCR o wulkiplicadive sk, and M aw
Romodule . Thew  Assp (STM) = 4 $7P| PeAssg(M) and Prs=¢g].

M: ‘2 ld Pe Assg (M) witl, PnS=g Thue P=awng (w) dor sowe me M.



Consider  Q = omn i (mA) ¢ S7'R. Obviously , S™Pc@. I ()W) =0, Hho Hhee is
o £eS wille tow=0. Thus taeP. SimePis prive and £4P, aeP aud e SIP
el Qe Assgg (M), Thew G=anmngig (mis) hr some Wise3SM . Mowover
Q=SSP Jor some Ve Spec (R). Simw R is Neeteros | e ideal P s Huclely
Guraded . Suppose. P=(pi,— pe). Thew  (R/A)(W/s) =0 for ol lsier ond dhe i
a teS wiHe tpwm =10 for oll I¢icr Siuw W40, tm+0 and Poawng(tm)$R.
On Hhe other hamd, if atw =0 for sowme aeR , Huwe (/) (M/s) =0 and

e Q=omngy (mis) . Hene 0P and P= omng (Ew) & Assg (M).

(213) Debiwkion: lek M be aw R-wodule . The suppodk o} M is Mo ack o prime ideals:
Suppg (M) = {PeR 1 Pa prime ideal ond Mp+07 & SpeciR).

(2a4) Vehinibion : ek R be a viug and TeR am ideol . The sk of priwe ideals
V(T)={PeSpee(R) | T2PY is called He vorichy of T.

(LIS)EoFosi}h'ou: Ll M be o bwile R-wodue. Thar
Suppgr (M) = {PER 1P a prime ideal and amug (M) P Y =V (amg (M) .

Pof: ‘2" Lok Pe Spec(R) wie amng (M) P. Thew e is on dewenk & omng (M) —P.
Henw tm =0 Jor ol me M and WM, =0,

2" Suppose Mok M= R+ ... + R, Thew anuy (M) =M\, o (W) 2
T, amng (wi). I PeSpec(R) with ameg (M) € P, Hae o some. V<itn:

g (mi) € P . This fmplien Hak  MiA+0 jw My, Theefow M0 and Pe Suppe (M) .

(zdb)&oposikom leb R ke o Nedherionw g, and M aw R-wodule. Suppose. thak M has
@ hovrwmal Mnes 2 0=M &M & ... & My=M s thak dor oll 0&Csn-):
Mist/me = Bpe for sowe P e Spee (R). Thee Assg M) 2%, — Rl = SwpppM).

Morouer, all +are A hawve He Asome winiwol demends .
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Troof. By (210) Assp (M) € 4%, _, P}, Swe O+ (Rep)p, = (Min/M)p =

KMO\—\)p,;/ (M)p, , O# (Mu)p €My, anmd Hoe S“‘PPR(M)'

T remaiun Yo show Hud e Hawe A hose e some winimol dewenls . Tt
duffies o show- thak Loy minimol dewed o} Swppe (M) is contained i Assy (M):
lek- Pe Suppg (M) be wiviwal. Every prime ideal Qe&Spea(Rp) is of M forue
Q=WR, for sowe piwe idead WeP and e Lowalizakion (Mp)g is isoworphic
to Hu loalizabon My . By He winiwoliy ol P: (Mg)g=0 Jor ali
Qe Spec(Rp) Wik Q#PRp. Hew  Suppp  (Mp) = {PRp|. S M has o
Wormol Aeres  with fadorn isomowphic o R/P: for sowe B e Spec(R), M
Rp-wodule Mp has o vowal Acnes Wit Jodow isoworphic ‘e Relag tor
powe Qe Spec (Rp). By He fimb park of R proposikiown Assg_ (M) S Suppg, (M) -

A&RP(MQ = 1PRpY. By (1) Pe Assg (M).

(l.l?) Corollm\é: Lt R be o Notthenon h‘"% omd TR om ideal. Theve are ou\\[

%ﬂu\dj Wony Windwol  priwe ideals H, — % Cové—ﬂiniu% T. Jwn porhadar,
K hoa oul vurkedly  woamy  wminiumed  prime. tdeals.,
] Y Y P

Pods Apply (246) fo Hu R-wodule M=Rir . Thoae Suppg (R/z) = VIT).
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.§ %L: PRIMARY TDECOMPOSITION

(243) lewmo.: leF R be o Noetheron ving , TcR an n'o\ax), and M a {l(u(le. R - wmodule. The
:fn“o\m'“% are tquivalent

(o,) Theve. s on wme M-(0) with Twm =0,
(;B) For all el e & o wme M-(o) with, awm=0.
(<) Theve is o priwe deal  Pe AssR[My wte TP

?_V_?_ﬂf.: (b) =>,(c): St IEZU(M\), B\, (2&3) T < UP&A&SR(HB P, ’By (Z.H) tee Aok
‘AssR (M\) is bwlk. Thw Tcp for rome Pe %&R(M)_
() =p(a): leb Pe Assp(M) wile TP, Thew P g (m) or some we M-(0).

(2-&9) Lewma.: Lk R be o Nocthenam h'n%, TR on ideal, and M a %&m’k R-wodule . The
-to“o\m'n% Qve. Qqhivn.\ew“":

(a,) For Aowe. ‘M‘ua,u— o @ T"M =0 omd M+0,

by L = ‘A‘PeksxR(M) e

(<) Suppg (M) & V(T).

Proe} - ()= (b): By (2.1) Assp(M) 4 is o fwke sk, Mowover, by (2.16) ke winimal
priwe ideals of Assg (M) and Suppg (M) ax idenbical . Thereore :

Pemssgy T = 1 1 Pehssg) mie P = () e uppr () min. P = e suppeny ¥ = K.
By (205) Suppe (M) = Vi(amwg (M) and  hewca  vod (@ang (M) = K. Siuw T is Fidlel y
greraked o (b)emr T S K =vod (aung (M) += T"c anng (M) for some ne ™ ¢ T"M =0+ ().
()e=pla): Suw  Suppg (M) =Y (omng(M)) ()e=> Viamug(M)) & V(x)e= vad(x) g
vad (anng (M) e= T" < anng (M) dor sowe ne N, ane T i fullely  guueraled.,

(2.20) lemwma: ek R be a Nocthenos Yug, el and M a hinile R-wmodule . The
fgo\lom'n% ave u(\aiva.\m?\-:
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(a) The R-Kucar Wmap £,:M — M witk talw)=w. Jor ol meM is wilpolent.
“n) Q& rﬂ\»,;&ASSRm\) ,P

?_rg_of_ (e) :»(bj: Stma M is huwik and *, hiﬂrckw\-,,,,—u\ut s oo nelN wth a"w=0 forall

(b) =la): I ae M Pehssgmy © = rad (onng (M), +hew ale onng (M) for Some neW,

~A2.20) Proposition: Lk R be a. Nochherian n'n% and M o ke Rowodule. The o

“owiu% axe
o univale,w\—,:

;(.a,‘) Tor all aeR e R-livtar map. o M —+ M s either yickve or ML’QFc\eM—z ,
(,b) ‘ASSR(?")‘ - |,

o /l_)ﬁ_of_ (Q)4=t MaeR aeﬂ%mkm P or_aeNzD(m) o R - L)Vpemam\)?; =

R = ( mPeA&Sg(‘M) P) U (R- Upeassquny 7) = Jrensqen PE U pensetny P e
| Asse (MY =1.

(2.27) Rework: It (a) or(b) o (2.20) holds Hicw Assg (M) = 1P witk P=}aeR] £, wipekat].
. (E\j LZ.&;) v ZD(M) = Upé AsSR'('M) P,

(2:23) Vehuibion: Ll R be o Nochuran vug, M o fule R-wmodule, and NeM o submodule,
() N is called primary e M OE TAsse (M)l =1 More preaisely, il Assg (MIN) = | P
He N is called /P*,-Fm_ﬁ;‘ﬂa, e M. B

(b) N is called o iweducible submodue of M L N+M and whencuer N=NnKN,
with Nj, Ny &M subuwodwdea | thwe N=N; or N=N, N iy clled wducible of N s

ol (veducible .

(1-2?\)(&0f;os§§1‘ow: - R be a Notthe naic ﬁv\%.
(a) A prime ideal PSR s "P~Pﬁmm5§,_
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U)) leb- PR be o ?WWE, ideal  omd Qe R o"?—\)dmm’\& ideo) . Then there s e we N wille
P'"e Q ond Qe P

(c‘) Awn (deadl QeR s priwmary. i and only i for all 0beR with abe@ and adQ
Hae 5 o neN wile e,
(&) d ReR s p\'\'wmng , Y Qs ?«-—Pn’um’% whare P=ved (Q) .

M: () By (24) Assy (Re) =3P,

(b) Lk QeR be o Poprwory (deal. Thew Assg (R/a)=]P} amd by (216) Pis e only
winimal prime ideal Contaiuing Q. Thua vad (Q)=P. Siwe Pis Hwlely guneraled Yo

5 an weN wile Plcq.

() * =" Suppose +thak QSR is pviwcm—% and b a,beR with abel and a.¢ Q. T
map £ W — Ro ik el wlpoleut or ingckive. Sing (&)= ab =0 and
T40 in R, £, & wilpole and eQ Jor some met,

=" L beR 4o thak 4, RiQ — R/a is wok fgiecive . Thor Hve is an aeR-&

et (8)=0, or fquivalewty ; obe @ - By amuphon L'eQ for Aowe ne N awd
b, is W pokewk |

(&) {{oﬂom —gfrom, (_L)
(2.25)Remark: I¢ PecR is a prime ideal and Q&P an ideal with vod(Q)=P, Hhew i
Queral Q s not /P~ph'mm-%. Jw parhicular | the powers of P ar ok P- primary,

(i gueral). An oxwphiow. is He core whie P=m e R s waximal .

(2-2@) lewma : Lk R be o Nethenan ng, MR a wmaximal ideal | od Q € R aw
ideal it wd (Q) =w . Thew Q is W - prntary .

Froof : Assp (RR) = %““71 .

(Z.Zﬂj)"ﬂ\ccrcmz Ll R e o Noctherna \’)‘V\%, M an R ~wodule. cmdv @S—. ASSK (M>o._
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Aubiek, Thew Huve is o subwodule NS M withe Ast(M/hQ.«:@ and ASSRLN>=ASSR(M)~§_,.

Prool - Gomsider the sk MC={LeM i L a submodule amd Assg (V) & Assg (M) =Y. e i
parkiolly orderd by indusion amd s Ass, (0) =g | (O)e T and N+ . Lok Ke N
be a chain. Thew Lo=U q L s o submodule of M. U Pe Assg (Lo) Y
P=omag () for sowe mely. Sine wel dor sowe be 'R, Pe Asc (L) and therelore
Ve Assg (M) =G . Hene Lye VL and AC is mduckively  ordered. By Zow's lemma
Hheve s o waximal cemewk Ne W

We daiue thak Assp (M) =F . L Te Assp (M. Thean S is am fwyichive.

K - lincor wap  pr R —— M/ Hs (ma;%,_ Comsponds 4o a. Aubwmodule N e
e NeN' ond NN 2 RE Thus Asse (M) ={P] and by (29) Ass (W)
Assg (N) 0Pl . Sine Nis maximal i 3¢, N'¢ ¥, and Pe §. Tais shows thak
Assy (_M/N\>§_§ and by construckion  Assy (N) € Assg (M) -G . By (29) Assg (M) e
Assp (N) U Assg (MN) . Hema  Assg IN) = Assg (M) -F  amd Assg (MN) = &

(2.27) Delinition: Lok R be o NocHuraw ring, M om R -wodule , and Ne M o submodule-
A fuile fowdly o primary subwmodues @, —,Q, ] it N=T17 @

¢ is called
a. PY{MO"% A&wmiao.sikow. Of; N oG M.

(Ll‘T)EXMPJE - R=M=2Z ond Nr—(n\} for sowe ne Z —(0). The iwlt%a_\r— w2l han

O prme decompesiion.  n= (20) pX . pAT ishewe i ase dishnck posibve prime humbers .

Thew  (n) = (h)‘*' (F,.y('" s o primary deomposikion. of the ideal (W) ln Z.,

(Z.BO)WGOH:M: (Exislence °£ Fn'moma, Jccow.iaosii{chs> lh R be o Noetienau ving | M a
fuile R-module , and N <M a subwodule of M.

rubmodules  Q,, — Q, of M sudh thak:
(@) N=&@,n...nQ,

“There. axe Qﬁ'w’\dy Wy ?n'wwmgf

(L§ For all Igler Qs ?i«—'iwh'war‘a,.
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, (a) AssR ("'VN): )}P,,_..,P,,}‘

~Progl: Ns= N, Qs a primary, . decomposition. of. N iw. M i ond only ip (0) = Mie, Q/N
IS @ prmory.  decowpositon e (0) in M/n. Thua we Moy assume thod- N <= (6) and
CAssp (M) =37, ., BT By (2.27) Huw ove Aubwodules Q; of M s0 thak- Asse (M) =175
omd Assg (@)= 1R, % By, %G Wik L= Qn... na. forall dgicr: As iy

O Asg @) - St ﬂ;, ASSR(Q[). =% L=10) and (0) =@Qn.-nQ,..

Az lemwo: Lk R obe a ring and M, —— M, Remodules. Thew
o Asse (B, M ) o= U‘;:. Asse MY

’Tf_m_gf; By mduckion ow v. For  He induckiow slep conside— P ack Aguenees ;.

. -
O My e @M e B M ——

omd 0 e @M o B My —— M, —— O o
Then Asag (O M) £ Assp (B M) v Assg (M) and Ass (8, M) Ass, @2, M),
Morover,  Assq (Me) & Asg (@1 M.) ond by iduckon hypothesis:
Assp (@5 M) = LD Assg (M0) -

(z.sz}?_mposikon: bk R, M, and N be on in (230). Suppose. Hhok N=Qn._.nQ_ & a
‘P';M""'“é/ dcww.Pos{kow o N i M wile @ ?L'F'{WO‘%" Thew A&R(H/N\).C_ ’(P,,__,P,ﬂg. ;

,?_@_o_?,: The R-huecar mop ¢ M/n — @, Mas defived by @(m+N) = (m*-Q,,____,m+,Qr> is
fapechive . Thus AS&K(H/N> < Assg (@Ez‘n/&‘\} = U, ASSR(M/&[):— 4P, — B

(2.33) R&Mmk:zpﬁmo.naﬁ decompositions are nok waique. For axample, L R be o Noctheraw

“'\'\%r and /PSFQ pﬁwe. iaﬁa&& 02. R. P ond ?nQ Oure. .?n’m% Ac.cowosi-i"io% 8;?_ .

(23%) Lemma: b Robe o Noctheran mag, Mo fiwle R-module amd Q,,——,Q, & M
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P- priwory.  submodules . Thew Q=Qn—nQ, is o ’P~pw§wa.\~%, submodule. of M.

M‘» Consider 4o ligchive. R~ linear Mo M — @J_\___‘ Mial Jrow (2.32). Then.
B+ Assg (M/Q) € ULT Asse (M/Qy) = 4.

(2.28) Dehuition: lek R be o Necthenau g, M o fwle R-module ond Ne M o submodule.

A ph'mané, decowcposition. N = M, QR o N iw M s called o shorert- primary
d_;_cc_g_mposi%ou, if -

(,0.) Q. s E——Pﬂucu«é, and ﬁ%’% whanever L4 4.

(1,36>(Re:.moyk: Under i wmumPHons oﬁ_ (2.’65\) lug,ra, /.mbmociwle_ N has a Aho\JL:sL
,Pﬂmaxva/ cia.omposffﬁon.

(237) Froposition: Assumphious an in (2.35). ek N<=i5, Q; be o shorhesk priwary
decomisosakou, ol N i M. The:

(0) Assg (QIAY) = Ui ip Assg (M/a)) o all 1404w .

(6) Ass o (M/rﬂ = UL-V:;_‘P Assg (M/Q;:).

Proel: (b) By (2.22) Assp (M) = P— Rl whee Q¢ is - primarg . For 16 icw
s L= TVl e @) The LinG =N and LN siwe N=Q: is o shorksk
pn’m‘ué, decomposihoe. Thus  (0) + bLi/n = LidnQ; & LivQi/ar < M/a! amd henw
Assg (Le/NY= 1R, S SN S M, Pre Assg (W) .

(a,) Ol:v(ouAi\I, for all Ig¢isn . N= h‘é‘:l L (QJ'nQ;). Sine. Hheve i3 an wychve R-livear

’ " ' f n. .
W\OP ¢ Qify — @J‘:.“&'q:(_ (Qt/Qg n@j} ; ASSR (QL/N) < U;‘:t,(#{ ASSR (Q‘/Q{F‘iny'
Sl QU4 Q) , (0) + Q/aing; = (Q+8))/a; & Ma; and Assy (Querma)) =1R].
Thwefore  Assp (Qi/n) © U;:_‘ i Assg (M/QJ*).

For Hie ofkar incusiow  consider Hea tpack Mgugnaa; 0 Qi —— MAy — M/q: — O.
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By (b) ASSR(M/—N» = 4B, R} € Assg (Qi/N> v Assg (M/QL) = ASSR;(QL/N) ui®el. Hne
AR, — B P — R & Assg (Qu/N).

A2:38) Theorem: Lk R ke o Noebherion g, M o fiwle R-wodule and NEM a subwodule
A primary. decomposition. N = ML @
~af ond only il dor all l&ign:
) Assg (MIQY) < Assg (MIN)

.;(b) Assp (MQ0) % Assg (M) il Ay

is o ahoresh priwary  decowpositiow of N i M

B A By (237) amd Hae defiuchow e} o Aorlest primary. decowposthon .
="

Seb- Assg (MJ@))=4P}. Tt rewmains to show  +hok bor ol teign. P\J_,J“ JS?Q

.Su-FPose, dhak ﬂr.d*h Q S & «%or' bowe. 1€isw and N = ﬂ

i=1pac ‘Q Cougider
He ingchve R-linear map My —— Os =i M/ij e ASSR(M/N}E,
LRy — i) i) —

. ,.\} omd  Assy (M/a) =} AN ¢ ,/-\ng (M/N} . o cowhvodichion .

(2..3‘}), Su,mmargt l- R be a Nuethoios h'vwa,, Ma Hucle R-wmodule cond N M a
CAdowoduwle . N hoa o Anoviesh pv\fwm.n% decomposibion. iw. M N=(\ & By (2 )

Assg (M/N) - Ues, Assg (M) =47, — (B usbere Assg (M/Q;) =1 %0, Thus He prime
Cideals T

A

ove umiqudsf deterudned ioy M and N, qewcral | Hac priwary.
CO\M,POM_Ldﬂ Q. are uci—,u.n{c“u;. — ok feant ok b all 14Cgn.

(2H0) Thearem: Lek R be o Noctherios Hag , M o fiwle R-wodule , and MEM a subwodue

Wil shodesk  primarny dewowposifon. N = MM @ Suppese. thak- Q; is B - primary, and

- P e o miniwel phime ideal ik AssR(M/hQ tort Ho ’R—P for sowme g ggen . Thoo

QJ = uH ? (Np> tohre LM, Mo M s Ha noteral wmap, The priwmary omponents

ol N bdomw to wuuiwal prime  ideals of  Assg (M/N) we waique.

/\')53_0:%_1 - Te Assg (M/N) be winimol. Wwe WMo ahsuwme P=P, amd ad- 0 =Q,. The ahorkest



annna, cleco\mpos(fﬁon. of N:ﬁ,g:l Qy . M conaponds to Hhe shovest- Priwary
. ,;dmw&*msi-l'\'ok. Qi_(d)z iﬂ,,,;,:‘, QN ML Usin% e com mududive d\{a%ram! ,
T Lt
M ——t—— Mp

LTV Y 7S S

, M/N;%m’-‘i—,—,—-—-\ (M/N)FE M,P,/NP

T mm& ossume. Mok N = O’E\’ .(2..37)“ A.S.SK(Q> = i A ‘P"‘E _ound b\i (L‘Z:) amd He

~mnimaliby of T Assg (Mp) = 4PR,T ond Asse. (Qp) =g, sine B (R-P)$ g
e ol 280en. Thua Qp=0 i My ond Q£ (Th (Q,) = Lnp (0). Sek

U= L;{,‘P (Q) = L;:P 0). Sine Yo e Mia, Assg (Wa) < Assgl MiQ) = | PY.
AR we £0 , Haw “Assk,\(u‘/a‘) = ‘)‘P:(l _ound L\I,M(z.\l‘),, ASS“RP“/( Up/QQ = !\,FRP} s
o wuhredichow. Al Up =&, =0 ond ASSRF~(MP/QP\) =¢ A U=@Q = (_,:'::, LO\) .

,.,,m(l.ék.l\)f:%u{iou: Assumph‘ous LO0A (2,‘,‘}0\; . A prime ideal L Assg U'«"/N') s called
tmbedded - P is ok winiwal i Assg ( H/N)- A pn‘ma_h& Cowvpoviewr- E:dougr:n%,
AP s called o emhedded primory.  componad— o N.
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