Lecture 7: E/ngsj lo/{lb/s X Maﬂ/w/fs .

0) ﬂ(/af/guf /’Mjs: CO/?ZZ’D/.

1) Gpercbons wrtf ey

2) Moximel aleats.

3) Prime ideats

E@/’S-‘ [,4/14]/ &70{0{ SeL1ons S and 8

BONUS: Mon-commutative Caam‘e/farz‘; <

0) Peca Wl ﬂz}wsf‘éan L( Exercise 1 from Sec 37 of Loc !

Eamplly ( of guotient 11ngs)
1) A= T=(n) («rZ), A/T=7/h7 ~resudess mod n

2) A= Z[x7, de 7 mt a Cozpfé;t{o Souase, _Z?:ﬁ(z—o/)éd.
Woim: A/T és /SoMO);M/'c 4y e Su{///g/
Zd 1= 2+l g6 7§ of C.

Frodt:

hmomoyﬂ/}m % 2lx] —zZ[J3] /&)f:f[\/;(—)

"o /xd)-0 = Lekere~ g 2T — 7]

.?[méx):mé\fo? So /S suriective = [E)(fr 7]# /S ,Yug'/ye_

A fenta 3l abe 7 g g00e 2L fl)=a+6x+ 96kt d)

(a//wszon W. Vema(m[er) = ker gpfl— = [é_xa 7] ’gg /S /l//é[/i‘/l/f-
$o @ 7/[;(]/_[ - 7/[/7]/ an ZSomo&ﬂ/;sm
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(o be used bedow i Hhis Lecture)

Here we Compare. seis of ioleals n A& m A/T. /Vamoé
show Lot e /oﬁowm; meps aze /m{fzmjﬁ/ (verse
{750‘&'0/75-’

JT”[Q)ég/h/ea/s Jed|I> 1523
1
J € fidets J<A/TS 2 a((7)=T

c Led é— 5/4/1’4,‘.&.10767,h//e/e ) is a st
[en there's 2 //Jea’f/m between:
(i) ﬁn} éammopaé/xmj 4[)(1,...,)/,,]/ ( {}: /}EY>——>B and
(i) { @, §...6,5, whve fﬂ-'/d —E i a 1 40/770/%%/1;}% £
b€B are st 7/;‘(4,.-/,,)—”0 14/01@7. Here 72;6 Bly..x,] cs
obtaived  Hom /(-; e ALy, é ﬁd/?”g’ < % e coeffyaents.

This jeﬂemfizes Lrxampt X Hom Seclion 7 of Lec

1) pfﬁe/’alé/(ws with jdeats
Deof : Ais commutetive mn  plck ideals Z;]c/d Then a/e//,,e:
77e Stum I+ﬂ::fa+{7/7aéz; {ejjé4)
ﬂﬁ/w”ooéwf LT:= [;44{ ez, q¢<cl {/-EJ})
The nfo  I1:9:= bl[a,éﬂ/ 4761’})
2 The radical T 9{46,4[5 nex, w. ;{”6;7",?
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B‘o/[)osnlfoh: J/7\7/ I«‘"D/ Ij/ I-‘jj JT are /O/EW/ZS

Roof for VT (e oher /mfs are ):

Novd %o check
(0) VI 20 Z | |
[ ki = te g}t
(2) 24elT => a+beJT '

[ﬂ) & Jr o7, ble A 15 commytotive

(1): 4eJT = Fn w el = /d)”z’é”{”é_f:?d/e\[f

(2) 4ée\T = Jn w 2/l
(ard) = 2 (V)44 " eI = wbedT

— Y\—\sél‘ i sn O

/iiam, uS&'dff 41: Commve ET )[» Con
] 7

EX&M/j/e @eﬂe/a)fom): Ifé_‘j/i,), J’—‘g,im) m
WANE @0 "ﬁ)j (7,,,) L 0T T = {"Jj cZrd =

[6'"7{"0{11"“(7'">C 7+ ;

I”chfﬁ«zf,j.jm) s menitest

Show +ht  TJ = //ijj [ Zc{._/y)k/ézum)
Eem: For INT, T3, JT - generotors mey be Tty

£Xﬂm/9&: A= 1I=/(a). Wont 2o compute VZ
4:/0/0‘4’%;/&//0//’/”765} Q1/67/70-
2]



belT = £7a RBr some <= 6: 1.-./0,<<———> (a)—”fj..- ).
inkte 4, & o

. for gemmd AT, Show VIT = JT.

2) Mexomel /01/%4

2 7) \@Mgm’f[cm
Def: Ay /'0434/5 b cA i maxmed, 47/
hFA

T b’ wther ek st h ch’g A Yhen -t
(e miomel = maymd, wrt- melusion MM;; /'o/ﬁz/: #/4

Z&Mm ( [ fu/)/&&h’f O/MRUL‘QHM/M ) 77:45 :
(1) B 15 mexmal

(2) /J/ﬁv, 15 & %&@/

Rod: Mo claim that 644 (1)802) are equwalont £
(2) 7 dhﬁ Do deats i /4/% ave 10 5/4//2

(//>®(3>: D//C 4/ i//aﬂl/oh {/‘/f@é /4 A Con‘fam/}g /fz} PharS
Loeakls 1m A ﬁu}) Lxerase 1 on Sec 0.

(3) ER): Lo § ererase o e eno! of Section 31
of LecAure 1 0
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7.7) Emlmés of meximal idecds.

7) /4’—‘2/ So every idecd is of the FHm @) =aZ for ac?.
(2) s maximed & g s /0r//zte. _Z;a/eeo() He anclsion (a)c (¢ )
(s ffuiVﬂ&h{ % ba.

2 A= [Flx] (F 's 75&5/}, (—/—”) ’s M&wmﬂ/f——)//: /mo/ua'{é, for
e sane. reason as m Be /)@V/bus €XQ/M/é- for exampte, A
F=C (» a/y ﬂqu thoseo] Fedd ) ; He maamel igkals are {)@/1?
(x-) for oLefF.

2) A=F[x,.x,7
L=y, ) EF " s /%o(f= [féﬂ:[ﬂg,..&]l £e)=05 &5 an /deat
( ) We clam its maxmad << itedd T 2m, contams 1

3 el w fRIk0. Wite £ as polymmed o -o.. %4 EH)
s ﬁ:f&pg "y (76@ch§ fryel =11

_Z;)fm% 1-%514/ m;g)fﬁ,gm /a/ez@ ” ﬂ-_/&‘_)g]))/F/s

4?%/44‘@% closed. Ths &/m, b b /0701/60( lter in the o/ass) s one of
moxf Aﬁ\sm [aﬂm’ﬁflons /dwew [ammufa/z‘/m a[gdm &/4%&{}/24'6 560/11{’/{1’9,

2.3) Fustence.
/:A)’cyaoS/ZZ/ol); 5/{7} Aoneen / COMWL/fAfIVc> /’//g 4&5 ya éaf{ 7273

mRximat. //ﬁwﬁ

75/3 witl prove s Oter for Woedhenon rmgs (2l doads
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are ﬁm‘{&@ (73”6”4?7560/), a justifuation & thot fSJ‘ellZ?ﬂ,/? every
1y e encoun ter i ths cowse is Methernan.

7ZL Jmem,f /ﬂ}’ﬂz)?{ Jm’eo/ n ;Z;m/: éjﬂwa %’DM _fajf Z//ﬁ-
0? (> axiom of thoice) is /p)/oviofea( below as 2 bonus.

Dedintions: Lei X e a ek
’ 4 /Ug/f/aj a//aér < on / S R {//709 W//R/’f/a/; 5.7.(,

— XS5X,
— xSJ(idqu:)Xej/ E#&J,Zé/{

— xsdbz g;sz = X<2

- Y X s Kﬂea/g% 0)’0@3//0404# <) [/ 4}/,\;0{6}//«/6

Xs g or C;{s/(,
. /aasﬁf = q i eja}}aﬂco/ /’WZZ/ /ﬁﬂ/éd 0//0[,’/_

QM/@{Z X~'=2//c/ea4 ICA/I#A}/ L=<

Zﬁn é/mma: /Vf /{/ {C a /UOJ%(. .SL%/DJZ 'Z”/R/'f N

) # ﬁnaa/% Ol’aéé’co/ subsed YeX H upper /oano/m/{
/e xeX st P2z 7{76%

Tlon 3 2 moximal clomant zelX (ce xeX Lzsx = 2=x)
Note 4hat 679 He condition &the conclusion aw essenti-
Mf? vrcuons A Hote seds
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Eomp of %ﬁdsﬂ%ﬂi )C € are 45 &w»}oé_ %nf b show ).
4%[ }/ be 5;1&1/ pm&/eoz Subsed a/ /l/) {&hf Oeaw amérco/
éf{/ﬂw case means: ¥ LIE€Y pae TST or JcT. Sei
1= ’“(ejy T. Wt cloim Bhs is an jdeal £ (note: untixe e
intersecbon, e amon of ideets ey Fail %o be an ideal).
Neoo 45 show :
(5) f/S an /a/eaZ<’—"— 4+5<’:‘fo é;} a5 éo/éj:
Check: ¢ be fﬁI(e/y I =2 3TJe)st 2eZ €T
@ RSSUMe _Téjﬁ R 5679-14%{6\79,7, 7]/5 540&1/5 ()
(6) I#A<= 1¢1
j/f d/z/ﬂ/(a/
Lut 1€ T Sor gye/;i Jey = f:01$7
/%/0 ? /’gfﬂ s @rwm %o 75/7/; 4 ‘54 /}’of;i/ /9740:/?{/0/7. [

3) Prume ideals
4 IS Commve ///g‘

Dedintrons: - aeh 15 a -2er dvimnr 4’/4»:04( Hbed st
6#0 but af-o
‘ 4 /5 ﬂé/’m{n C}/ /4 é&tr 1o Zé4o %V/JOI'—V.

- _Z—o@q[/&Cﬂ s prime f'//b/?fﬂ 5/445 ’y 0/0”7%72

Lemma : TFAE (e /w%wzné are E4uiig lent)

zg_/f//;/z/:/;m £ abef =>aeh or bef (note
. / f=ach erbep



Yot =" js gutomaie)
i) If TIcA are leats, Ijg/é = Iskor Jg/éf

Pyow[i- g A — 4//5, at> 6(+ﬁ.
e i) atp=T@)=0, de/ﬁ & (J’Z’(R)JT/{) =J1(ef)=0.
@) s TILf> 3 aeI\p, €e\p = abef = TILf
i) Ir=(a), J:2). Tl T Efesadp; Ijg/f@ﬂ/.g/g,g

EXMP&S.' <A maxl &5 Ally is el o domain) = by 15 /a}ma

- Jo$ <A s Prine &> A s obhmain

- A=Z 5/5;7 wead s (n) for neZ; ﬂv]/:///w;
&) IS/ON/KZ ar AN=0, 50 ci%fg vime s et or /OJ6

- Same conctasion S A=Flk] L[ o5 ol

’ 4’[]’7;’, j, &) /s/amu, /o/u'f mot /MXM{R/Z)
Fly1/t) <> T Ghnein bt ot Aol

« The ideel A(J) c[[—"[})j] (s nof/pr//m-



Bﬂ/I/L/ 5 N /Van—com/w«zlnzlmﬁ cowz‘ef;m/fs /b@r'f 2.

gﬁ 7@9}%// fWR/iM/Z[/MJ or A/A/‘f we %fcaffeé\/ V7 %J /Q{ﬂi(/c
witl ée 74}“ Zoto-5/cles /G/M for Zoo suh ideat) Zj st
mawe) sense. to 1l about VAGN) I+3 13,77 —Hote are sHX
Z- 510ten] /&/M for JT 4 sithation 15 more /ﬂfercrﬁ/} A
olemrtion e _gane doesn't //’poéﬁc wn el (toor ot =103 1
/L/Uéz[(f)) %0/‘5{/ Some &/oééfﬂfﬂzhyz[/oﬂg st Ccoyg/%/ud
2*3‘/040/ /a/fz/ A (;y/m)» Ay 74* Z;Z/O]; 74" Zzéjv%w/
Rbe sz’ bave He /7/{/}77&;% 9/ )/fo? cAIT wunder A = A/T.

:Dw%/l[/m: /4 ﬁ/pd/aéo/ /a/&,f f cA s Cﬁ%(/ // et (}f
I net,, | I'=1053

Exerese: Tl sum of 2o /ﬂfwzﬁm‘ iHecd) 15 4 ///;oz‘mf
/‘o/ea/Z.

%MZ/ 40/ Jf/p/ml é&ry/yvf/m : /4 /5 %ﬂ(/el’/ﬂh ",;fr < ’f/aéo/

/b/ed; Z‘é«e 'S A automat cthisne.  maximal ﬁ/ﬁozzeﬁzz
e . Wb ~rie Hhis //di/ﬁ?\/é

B2) Mow we ohscuss maxmel idead

:D%»/ll/oﬂf / /’/}g_ /4/f C@%@/ _)Zﬁ/gé (}f/z/ /Qf a«ﬁ Z

'ﬁ/oﬁ/o/zo/ /440,4/ L/;’j g /4
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AwrlF =0 § 1ot smpt i e Fro

: on 15 SImpll..
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