Extra ring theory problems

Saturday, December 1, 2018 12:40 PM

1.Let A be the subn'na (T‘)_ @ [, kd] Which s %enemkcl
L& x ‘Xﬂ ’ 'Xﬂz) e 'H’\&\—l— means A = ®r—'x:‘x‘dﬁ<\32ﬂx$3> ] )
Prove Hat A is NOT Noetherian.

2. A 'Bezow\,' o‘omain IS an l'n{‘eraml clcmou'\a D in eshich

Va,Le® , JceD s <o,by =< .
@) Prove that an l‘n‘l‘e_a ol domain D 15 o Bezowt domain

i? and o:JU P VY oa,beD\ly 2deD st

G d & o ﬂ-QJ ot@ a ond b .
@) de<ab> .

b) Troe that every %Md‘é genercted ioteal ot o Bezout domain s
principal - (In Porticular & Noetherian Bezout dowoin is o PID))
© Prove that D s a PID # ond cmla P & s both o
UFD ond o Bezout domain
(Hit. For o02m<D |, leb aell be on elemest osith
swallst umber of imeducible factors |

Ybhell | sha <a,b> =<o D)
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3. Lot D be o UFD ond F be its -'elelc] ot ‘?mc‘{'c'cms.

@) Swr‘:ose LS IS o Zero oﬂp Oun'xn-.. -—--._O\\‘)C +0 ml\ere.
F,SGD Omcl %cJ(P,S):Iij. (Prbve Jrlm‘t r*|0\o ancJ S\O\“.

ln Tq&l‘cv\\o\r, 1'113 aeF s a zer c}:f. o won|C ?o\a. n FDDCI)

then aeD - (C‘)e' Sy o UFD s \‘n-l,-e%ra\[l(a closed . )
d:') Shoco 'H\a{' Z [2421 = %0\+ 2«]2 ‘o \ C\,LGZE is

ndt o UFD. Ct-l;_vrl" QE)Z_ 2 =o )

4'- let A= Z+ %@Dﬂ = % Otn?cn—r---ﬂ-o\(%'ro\o ‘ O\OGZ,O\I,—-)O\'\G@K-

) Showo that *C’X) eA Is \'\"\"ﬁA\ACiL)\e =)
ei'H\er ‘?(‘X) :if\; cokm f\> S a c‘m'me numbe,r'

or % s imed. n Q0 and  Foy— 1.

(b) Show that xe A connd be aritten os OL”PRXJU\C‘[' of 'Pt‘nl"}:e,\\(j

many ireducibles in A - Thus A & net o UFD.

@) e ?mye(j in cbss that, i® an \'rrl'eaml domain s Noetherion,

‘H\en O«Y\a non-zero dﬁmeﬁt Can Ee COﬂ"H’C'n as O\CPR?C]VLC",_ O'P
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l'rrcc\wci He,. Aw‘ A hos on l‘cleml {‘kod: IS no‘lr %‘nfl;e,'(d 8enem+e¢l.
:‘:IhC( oan ex?h'c{{' IC!QD\‘ VLQA -‘TL\M_{: IS na+ ‘?’H’\I‘%&[% caenem-l-eol.

S. SU\??O.SQ A s o\un(‘\‘m\ Cormutarhive r\'na. Tor 1< A, let
f\]—:=‘§o\eA\ 3neZ+ , o€ 1% .
@ Poe tht I <A and Nil(A/)=AT/1 -

e Spec )

Ig'n‘)
6.(Co}\en) SW\D‘Fose_ Ais a Mn(‘l'a‘ commuctat ive v (‘ng.
() Le‘\' Z-.= %UCQA \ U ss no‘l,‘ 'El'hu;l‘ela aehem"l‘eclg. Su.ﬁ:ose
2 is nat e,m‘rl:\a . Prove tht 2 hos a maximal element .

& Suppase T is a moxcimal elemert of 7. Prove that T s prime.
CHit. Sappose to the cmkmr% thet T s not prine. So Fa b st

a,bgT and abeT. Deduce that Taxod s im.‘ﬁ(g 3@1\8/3?['&:1'

Let TemgreA | r (T+e0) © L, conience gueself thet I<A,

O\nc‘ Aeoluce that J 5 a ‘Ffm%c[g genem‘[EJ idea . Find o Senerbrl-ling st
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5 N I for Ta<ey st. freT . Show tht
1=’<‘?l,--7‘§>‘“>‘i’ Jo . (Dcdvxcc Hmjc I s ‘?\hﬁfﬁ]é aencm‘h:é , wﬁx‘c})
s a con‘kmc&\‘cjﬂ'cm D)

<) S"‘Y?Ox "mg Fn'mc. deal @ A s 'P\b{{’da 8u;em‘|:tcl Prove

Hhet A is Noetherian .
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