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EXAMPLE S}ItrET' 3

All lrngs irI'L'colrnnrli,afivt'with a 1r.rrtless statetl ot Itetu'ise

l. A chain of primc irlr:als is maximal il it is noi a ]lr'oi)rtr srtbset o|rinothet tlra,irr o1'plilrres.

Plove tli:rt all rnaxiruirl cLiirin-s o1'ptirrrt'rtleais in a fitrit,elrr ge'Ltt'tai,t'ci A-iLlgt'irlii T rihicli is

arr iriregral dorniritr irlc,ril't,he szune lerrgtlr. anc1 tlritl lrtP+t1int7'.,'1'- tLitttT firt .rIL1'lrtitttt'

irlca] Poff.
2 Girre an exanrl-rir'o1 a liriitei\.gcrreraLecl a1gcl.,ta 7'u'it,h ir i;rirttt'icltritl 1r itlt r','ltii:h

hrP 1 rlirfi'l l) < rlirrr?-.

3. Lct 1? be a Noetherian regul:rr'locrrl ring. Sirou, that ltl[X]j is a reguitrL lor:al riug o{

c.lirnensiori ttirrr/l 1 1. Deduce that if k is a fieId t,heri A'f1X1...., X,,]] t-,{'forttiill I)()\'\'er sctit's

irr n indetelrnirrates is a rcgr.rlar'local rirrg ol'tiintettsiott it.

-1. For i1 not ne(:(,sarilv coutr.nuttrtivcr ling R shou,thtit the {oliou,irrg irle eclrtiyalt:ttt fot'iL

rigirt irlt:i-il 1: (i) 11,Jac1?: (ii) if .11 is ai finiteiv gebrelatccl ,R-irrodr,rle arttl a strbrrtodulrr

'\: szLt,isfics 1/ -t- .1 tl : ll t]rcn .Ay' : \,1'. (iii) thc set of e]ernc'nt,s 1 r .r' fbr "r € [ fbrn-L a

subgroup ,:f the unit, group of -11.

5. For anot necessarril,comirrrrtal,ivc ring R shori,t,liat iI an.R-nroclulc I/ is a sltnl o1'sirlple

submodules thr:n -'\.'1 rlerl' be cxpressc,,d tr,s the clirerr-:t surn of some sirttple srtlrurrtdules.

6. Let Il bc a seruisruilrir: rii,;ht Artinian ring ancl N{ be tln Artirritrn right -R-rnoilrtle. Shou,

that.4,1 is a direct sun of liuitely niituy sirnple l?-rnoc1n1es.

7. Let, 1? lte ir k- algebla u,hc.r'e A is trrr a,igebraica.llr"closed lielcl. i'rnrl sllllpo-se that Il
is hriitu dinrensirirral as a A:*vector space trnrl semisir- plc. lJr:firrt' a Lic Jrlitcket ort .B lry

t..r'.gl : 1y yx. Shorv ttr:it the k rrector spa(:c ilirrtension of 1?r'ffl. Fl is crlual to thc

nuniber of isomorllhism classes of simplc right R-nroduli:s.

B.LetAbeafieldofcharacl,elisticp)0andleiGireafinitegroupofi.,rc,ierapolverofp.
Shorv th:rt the augnrcrrl,at,iou iiierirl of kG (the l<cute1 of tht: t'ing hornontotphisrtt liorn kG

t,o li serids eacli r/ to 1)is nilpoterit ancl 1.hat. up to isorrror'pliisrn the onlv siurplt'rnodule of'

fuG is the trivirrl nrodulc.. one dimensional irs a A: r,ector space.

9. Let G : Sz arrd le1, k be a field of chirrtrr:teristic 2. -Descrilrc the sirnple tttodrtlcs, the

socie series and the Jacobson radicai ol k:G .

10. Sliou, tha,t er rrng 1? lvith trrr cxhanstive and separnted filtration is ari irrteglal clomairr

i1'the associatccl gra<lerl ling grE is an integltrl tlorrrain. Assurrne t,hrrt, t,hc filtlirlion o1'11 is

I



poF;i1ivo alr(1 sho\\.tjrir1 /? is Noellurriarr if grfr is Noelheriiur. Is |he same trtre fot.ticgzr,live

filtlatir..irrs. iol r.,xirrnl;li'flic: P-adic fiilr:rtion of /r'rl'hclt: P is a printe irical j

il. Lc1 /il lr,, l Noctlrcliari riug u'itir icleal 1. Shou'1hat the Rees ritig ol Ii rt'ith respect tr:

t,hr: /-ar1ic iiitlir,liorr is Nor:lheliilri. Let l/ be a fiuitcl-v g(:lel'aletl F-uocirtlt:. A filtraticirr ol

.\1 rn'it1r lt,rslrrr:t, iri tirc /-ir.<lir: fi11r'atiorr of -R rs saicl tc: ltt: qootl if tts Rees morlttle ,?ees(,1/)

is ii Noctirenarr /lr,r,.s(/?)-rnoduie. Shou, that this i-s i:c1rtir.:ik:ut lo it bcirrg ,stu.b[.e- (i.e thcre

i-s sorrrc ./ sr,rch tlrat .1/- j-,.t : It AI t for all ./ > 0)

12. (Ar1ru. Iiccs) I-et fi br: a Noet,trci'iaur ring. and let l ire arr iclc:rl. [,ert -it'be a linil,ci-v

gerrclat'r:rl /?-rrrorlillc n.ith srrbmr.,rlrrlc I'. Slrou'tha1, there exists r' ) 0 srtci'r that A;O1oI'1 :
,o't (N {) I' \l ) for a } r'.

13. (KrLrll) 1.e1 l? be a Noetherian local ring, and lct 1bc a, proper idea1. Lct, l'1 be a

finitclr, g()rr(-r'a.trrrl /?-ruoclrrle. Shou,tha,l, tlic iut.r:rsc-.ct,ron o{ all tlrt- sul;trrorIttics 1"iil is

zcl-o. lrr lrar t.icrrla,r' the inlersection of all idcirls 1" is zr:ro.

1.1. Let Il lrc a, Nocl,heri:rn ring and Let I be an irjea,l. [,et ,9: L -]-,I Shon, that the kernel

oi the cauorriirtrl rr:rp ft'c,'rn ,r? to 5 1j? is the intersectiou ol llic positir,t: po,,r,r:ls of 1,

Irrookt:sri,t r I1r tr r t i is. cant. it,r:. nk
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