Garprs & Rdncosz Lectura #£/5

fn“YoJud\nor\ + m'ngs_ (§Ié,l—lé,z.)

® Glroups s i ngs
° De,kr\u\‘gc\ and ammpks
. Pre‘wk‘cs of dtaerh and n‘xs;

. Su'oﬂ‘&&s

* Undolpjnny soup and group & umiby
W' &Mﬂo‘/\) qd ”(us
Uhovacdenshe oF Reld /""‘0



_Gpoupes s ﬁ‘l\%s

FOM’L@‘ gm\"lle\/%b{ca
4 l’lbﬂ’\omgﬁhﬂm) -SU\_\DSW/ guo%e/\?‘ 564‘0\4@

. |\SoMonfh:>m 'l'hw/ comespand Yn

Moy ot a(sb. Shruchwves @ Vvedhor L:U.LS) Wloo(Ml'e/b>
6«\&&5\ n\MS5 ) %MM medule 5
o dase
fo\cm@_t abelian GOuPs,  p-greups, Hnve eyroups
Riags © commukba mags 2 iiegml domains D fields
V&Y rida SYuTre
In Conkst o AM- grougs

(Fnite dreg, not so ich )

_(M&'- normal D“bcoﬂ)v(«‘i Vs :&032 ; I‘O(@(S



L hinillo- G« cxaples T ;Q‘?,sxx\%
———————— | —

(

\V

Dek: A r\‘/LS R hsa s vl 2 opeallrs + - Qr @,)@3
e <? , —k) IS an abekan ﬁ"&"’P %‘:ﬁtﬁ“_?f it’;i::‘i:: ‘v‘w,r’e?\)

+is comm: Caczr <
. MM'H()L:CQ*\‘M = —OL__% gﬁ ﬁ}‘

ASS® (r\s)t = r(st\ st P(SH.:) =vs«rk
C(‘(-S){: = (\‘t *\'St

Ex () Z
@) Z,=2e
@ @ R, C

G‘) MH(R\ (nxn) — mahces, ] el I gone Any Y
(é' \ di[o,"p ) C'((w]\) cboao)ql(f} 1@,\({0,\1)&) R ok
C 7 e )
i (B e = Fx)

ot 0 LAR s or]osT
R G Lo]—= () ) = eI 5(x)

gl \\3 (g)(\",

i A or sens
(Q] RLx] :% P(x\ :E::O&Ax : nC—N) a&eﬁs R comm ro'AS

(*HL mssh \r/v\Pgr\rsz 6)(6\”/@\-&8

Non-ex . GL, (R) oyroup widls™ wult ok cosed undsc ad&

ot o g,

Prop_ 163 Q) Drx =n-0 =0
Le) x-(m9y) =Xx) 4y = ~(x-v)
(i) x-(0+0) = %x-0 +x%-0 = x-0=0

et
()o=x - (9+ N = ko y + x-(9) =D X (= = (x-v)



2}9‘;0‘\2,5 of r‘o'%s 9‘ e“’S

Dek: K m’/\%) re®

/(:) C i omle. deaby if Mg =s=sr UseR U"”" “"“’L@
Easyt i Juuhid = wnige Dended 1 oar Lo

(2) is jaerkble i J¢' ef- L= o (Commen: cml%}

(3) ¢ is 2ere divises & Jsf£0: £S=0 or =0 nguuc!&m «w>

0\“0\» (&) as «

(H) [ ;s ﬂmgj‘bohv‘xsar or v\egubr Wk afmot\)\\sbf“ 2eto Ausy

4,6,3
Ex: Zlioz  AS=0 2,5 o ze0diivs
alo  glo
‘ -1 l‘_ ~1
v, elts \)‘%/7-10( /—') =

(

7, 91
3

1)

<
-
BQ,_(M A vihg C is

(o) wiy wf nulk deabby (dyw/ L) £ FLg (25505 aleet!

(0) commutehe f xy=yx Ixue&

(6)  inleaml dswaln i commubabue and O & He only 2ero-diviser

wil ;&AF\"SL—#__L)
(&) 4‘2\/\5\% Vg tF has M-u.l\‘l-) ank evey e b s (herkble

o Skew AdA)

(&) Gl F commurbe divsion N"ﬁ4

E.ﬁ: ”’// Wf\m’e@} R<l)l:‘$)‘/\7 bj:lt-::'—jl;/(

y (@) —Ehee
N— ﬁz . (
— QS Je QP \ %((ngmjml'\ﬁr S})

\ R& H He
L@ ockonions (2 R¥4sa use) | nonass A, f@ on's yesl Aga:m
Ay ah{/"“&

&




Subrings

. : 7
Bxe fute loving. ILe) comn? it ton 2 fuiin?
(¢) 32 :%‘..,'G -5, 0,3,6,...3 Comm  no 1 (an i deal)
Lb) Z—lo (C’M"" wf Ila(/ nov ‘DB
o T D
© fatbdT: abe@JZ&w b 1,70 <[

= acaradH2 A (NE=INpISN

<d> ? a+ EB:I_:Z\ :oaQ, Le &g ("“’_"L’l 2{;% = Ef«?é‘;?aeﬁ a—§> ~(@c +254) + (atatdl

@ Sacbi:abeQ  loo( L (Gushoaded | e L= lcof
Noocm: N(as+biZ)

(£) 368 comm angl (0=() ok ID/RAA by dd 0% inbhose
He “zeo ang" - - - QZLEWJQQS
= a-2" e ®
N(rs) = NI NG)
RW\‘/\ ! E7< (C‘) S\Ab’v% 5(— R 3 :’) |\/\'hr GLOMH,\\/\ N =0 < r=0
- = (ateged danahn

Ex() —l—( = —4"—

&: A qulsd SR s a 5‘*'0\’\2) & S "‘/ Sae +, 0 s a .
Thek bj x/tge—S = X4y, -X Xy eS. aud 0eS
(S 5 closed tnder addifen ) add. \nveses W”".)

Exc: K s o fM—e,aom( dosrain = S 5 gn \]Ak%“a\ Lo
R s Commun b he == S =5 Co e = R,

EA; 22— CZ IS o SUL“\’% %ub‘ %Mﬁa‘j one weq,u,{t\cs:
,‘(l j—QéR - 1263\ kam&o&mmﬁ

Sonehses - Q\'(u) = Mg (Llowhin
Rngy = riny wlo —lL— “ruﬂsq



Two_gyroups_assetuakd += a s

% R Y)n’% Tl MM%\\S oprom 2 S (2 ) +>/ an abeliga Cf)voup

_D_Q«_F ﬂ IRy w( |c9~amtxl-3 /fk %‘PD\A.{\ b@ U/’Mt'l .)
R %PGR o mwhbleg c R

(=
A‘ O)walP WAOQU‘ W\M(E (aE%M S P4 QMWQQL—\(>
l—CR \ (\6@ = ¢« eﬁ

Ex (20) = $0,5,%17 abelaugoy.
%&Q L«)‘A/\d/\ al:dha.:-\ Ca":ov\,‘) S (_(’llﬁ) QZZXZL p ZL(B/?
Ex: M M (@Y = GL. ()

M Z(Z)x = 7 ) </QQ Mo (2)

o
a X -5 .
< ‘;) = Mlbc < a) e M, (Z) it det ef1l]

¥

dec( A el heM,()
= Ab(A") = b MYL(R) = ddd) e @

»

m
z 2 dak(A)= L |
lngm/wfv(
M@ = § AN (2): &) e f2
M, (R = P Aem (@) deh (AYER'E R o riny




Intenml domains
D
Rﬁcq”’ )(b =0 D) X=O »» \3:‘—0
Guustra~ nle3gfs
Ex: Z[i] ;{ Kt Ye: K4y ézg < Q[Llc @
QU\% o a Rda\ = i\f\\e.grq\ domain
Exe: R ink, donmain =0 thl nk, domain

_EL‘D{; Zé\ /Ti ;2 IA’\}". doman & C’C(wc@‘/{sd\'o,\ I/\dh A ’(2

(XKD:X?:)M:O = ﬁgz%)
E_c‘f Xy=xX2 & XHY—xT=0 <& x(y-&)=0
= X=O or 3:2
;/E e Int denain
Xy =0 &= X4y = X0 <7\-> X=0 er \W=0
6 cancellalon Lulds O
Tho (616 (exam 2019 -08-12, prb Yb)

A~ Hl\‘\\-ﬁ qu\\'t%m\ &OW\Q\!\R \\5 a Hd(i\,
o Pide p#0 i o Consider T B Y

) "’

, _ - ~m-{
= Fm<n pes m\qjs L o — Nn-m 1 n

Z e e
Rmh: cel s norzew divier <



Chara she
[nkegml Lomains can be didded joto L classes:

dhorackerihne 22r0 & fnile diemdeshe  (chan ]a“)
The latter s divided b pre dass b pack pame p.

Q6 R C Z, RN & z, 2,00 M(Z)
n= Vtlel4 14 x| == O pt=l+\%(+~-+l—’—o
NX = X€XAx X+ -~ F O Px:x+x+><—\-~--+>af_:c>

is tle smallesk Pcsﬁ\'»i (‘Muzda\ N st Ne=retr-—2ar=0

e
o n=0 (F Ao guh ()QQ\W«-( n exigk . N tems
2l R e [1]=orkrob 1
L Lo 18 cherR ={ o ofu> in Hegronp @)
O\P(—“n CtrP<c-- =0 — |'rx lr « - <¥»r
= N.N

Thm e (T B ink domain = cher(R) prime or O

—

Ex. £, nob ink, doan.

Ex- ZP int. do W/ dher =p.



