Lci) =<u qa) 4T @

® but <t :) (&4 «

T ts not deal (but is a lefd ideat 'H-w%h)

Ex-
s a :uhﬁmzag Z F\ulkgfmonp_‘-.[ las -\—L\.E"'P“ovdmap.ofua

Lectume b
Ideals (6.1-6,2):
We. have seen betfore Hhat
T=lo,¥2,2¢,%4,...5 T, Lok Tasf e sibet of R Thas
T vdeal ¢=)(D£ a,bel =5 a-beT
@] rer,aer =5 fael  areT
Mot tmmediale conseguence of thesmens £or
o

Proof.
test o a :Ltln-s'né.
Theorews: 1t R (s a couwnukahve n'uJ wi-t 1Mf7 anef

beT

ae? ,
T+ alwe #ollows Haat
r=g (wmed ) &2 r-s el
'Def} ideal 1 A s:u.'avms T of R with tle P”W’:j’
- o c eR, then
reR ,aeT => rael aud arel x = {rc) rea} is aw ideal
(s colled o ideal .
Note: 18 R s comnmmbnbve  thes rael (s sufficedt Prood: Twomew above: @ ric,cel =2
’ ] =7 ne-ne = (n-nle el
Ex: ‘LOHB aud B ame a.'-wwis ideals of R (.‘h«vm.) & 7 enrecE w4
Z s o_swlan'uj of @ but wot au ideal = rlre) =(rr)c el
aud (re)r =(nrle el n
T cmmumubnhive
'De_£ The ideal above (¢ &euo-f-eo( () oarel s

1 =ll ¢ 7.
..-—l’ ‘.
called the pvncipal ideal qunteated by

Siuce B has l'&m.!{l:j, i+ followsthat ¢ e(c

T
E.q. 1,
3 T
@ L
Bri 3= L (§2) |abeR] subuing of Mu®) Gkt
Nete :
We see +hat . ki
ca+db O
(_:;{) . 0) = ea+ib OJ eI/ F::_E_ ik [LO tS,iG,t?/”_}gz => T=(2)
@
'De{ LCouaﬂuwuL]: Let T be am 1deal R,Mtl(-u"a,éek.
ded,
=7 a-h eT

= I:l (muiI)

Nete: é’_‘.’f& idead in 2 (s 'Pu'u.u' Ew{ (exerise 38)_ @
(1 (s aun exauple o} a so called 'Ea'u.u'gaL t'ofaiiomafu.)
a
Note Cowpore Hrst evample kgru.; with Cou.anuuc(_
tw Z loud 'Fl',x_]),
T4 cam be proves Hiat = above (z an g%uinl—wce_

T { Auktse A, k+qp ) A, TS aveng Z[xl

s au ideal Cekeck!), ls i+ privupal T
Assume T =($06), Theu , stuee Z=2x°e T,
el Huat 2 = g0 pla)
tollows Hlua P For some e Ll nedaboun on B, so we com construed eguirnlenie
W & 3 lnaioe e & .
e +hen way Pxi=t2 | Ou +he -Hl.wl«mu{, closses [al, aeR, fusbias B L ancd FLA
'+ dollows +Hhat .
For cougruente woclulo ideals we will ot uie the
' wotnbon Cal, but (nstesd
a+] = {laeﬁ; bza CMoiI)g .

cluce also XK =x+0 &I,
X = 9 )pled = ¢ te)-(£2) dor some § G162l
=7 T uot prudpal ju!
i Flx]
We u_su.nﬂﬂ call +he class a+T a coseb ol T
b=a (wmedr) ¢=5 b-a eI

\\M?u‘i!':hll-l.
F held =>¥55 @/"‘“’g icleal
s -P"MPG"(‘ (_eﬂ'mcw)
(T‘-o.qseu.,{-w et blow;
¢=> h-a=( ¢=> b=a«+t '{—or‘Snuu_u‘-—I)

Theorewsrt Let P be a tousuutahung r\b\a watth ol&uﬁﬂ
amd Lt ¢,,c,, wekR | Tlhew
T = {“ICH'" ¢, .+f‘nc“/’ rl-ez} M 'E_/I = { a.+I/ Q&R}
ts am ideal . b Ref Vs S sif o ol mesadis
%  E ’

,Z";‘J’_. rescse Ev:  Cousider He ideal

Detl: The ideal above (s said +o be aM_ﬂUﬁ o IZ_O-UL?‘-“*' ceraxda, d ae em} 7.1
cu and (s wilden Ceye,, ..,0,) .

Assume Sxl=bux™s+ - 4b, e Z[x]

CiiCzy -

Tor +uwis neason e ideal (s caid +» he fuitely qenealed

ln Example ¥) abome. we haye T =(x,2)

Ex:



Two cates: @

@ "?-ll’o =2 ) eT => #+T =0+T
@ atk =7 a|b,-1 =2 ¥x1-lel

=7 $d+T =1+T

Couclusion -ZL"j/I‘ = {04'1_,14'1-}_

1]
We wow introduce oPmHous + aud - ou R/T:
% (&+I)+LL+I) = (a+b) +T
(a+T)-(b+T) = (ab)+T
Note : Operhony com Eo_?wmih be well-deficed .
Nol—eZ To he able +o Mue, Mhpbca}:m we. &dﬂ,ﬂ
peed Haat T is aw ideal, not jurt am ordinary <:.meg
(a+i,)(b+i) = ab+ab +1,b +1,7,
W
We wm—l-&b\.is*'a Il"d""j
toX !
Ub(’&?)'- OPMROMS QBDM a._arte w|'-H¢| _1“ MGL Fb‘j/{.]’ﬂ})

betore.

Tb\.w_m,m-. @ R/ w:'f-kop-em.ﬁons above
L‘S a r'l'uj.
@ R conmtnbve => R/T cowutulie

@ R has idowdity 1, => R/ T has idauby
e +T

lTIuonw‘- Let ;@:R_-—?S be a homamrp&’aw. Tlhes @

oo l:wl'e.c.l-'ve =2 ker -‘"— "‘_02_’3 .

Prood: =20 Lot aekerf Thaw
$a) = 0y = 4 (ag)
Concluwion kerl= &Ue} *mfufwg

&) 4a) =46} => 4(,1.,5); £(a) - £(b) =0,
3 o,

-»-?ao

=D &—BEL’-V# =7 O.-E:OR =2 a=b

T
'I:cf-{»:{ol'i
Couclusion & is (wjechve

We can debine a natwal howmomorphisn
mT: R—2>R/T,

by W(r)l=r+I, ( & projeckm.)

Theorewt: T s a swrjechie homoworplisun

with kerm =T |

M Exercise .

Tleeonemn (First t‘bmr-ph.{:wﬁ -anm] .

it §:r>s5 1

o surjechve homouprpl-u'nul + e

St

M: We say Hiat R/T Vs Hue q.u_o&m+nuj @
or -J{—ad-or mng of R l.-.(..} I,

(We tackor out? T 4, ohtin R /7 )
Note: T uL%Lu
T “suali

=> R/T Wl
=> R/ “LM‘&"

D&M: Let f:l-?s be o knmouurpu.xmnf--{ua,\_
Thew He set
k=drer; tr=0.3
(s called the kervel of 4 aud s witlen l’-u‘?.
—_— —

T heorew

berf s on ideal i R J

Prook: We walle the “test for ideals (prev Hueovem] |
ker £ g, Stuce .{»(oﬁ_] =0g,
® O..‘lOEICQr-? =7 :(—(a_-—b); Lol — £0b) =0,-0; =6

£ o,
=7 a-b & lcer{-

@ reR,aeker! = ﬁ; £ 2e) =414

b,
=7 ra &\cw-c
FP”’"'F‘ We wre +he wobnhon K = l:e.r:f.,

£
—
R = S

vl, . 'l‘:f
R/
We debine a wapping P:R/kc —>S by
\‘C (r+k) =20 ]
Shew +hat P is am isoworplian;

(t=pem)

* P weldebiwd: a+k =b+k =3
=3 a-bek => %la-b) =0, => Ha]-Hu =0s =>
=2 $a) =Hb) = e
platk) = TU:-{-K)
. wioworpluism -
%—h—o————iﬂ‘ ‘f((u\c} +Hotk)) =(f[_cu+b)+t}r

= dlaih) =Ha) + 66 = park) + i (bik)

and ¢ ((ark)losk)) = p (tabdi) = $labl=
= $a|8) = pla+ie) plo+k)

* O wechwe: ylatk)=plbvle] => $lal =£4)

=> #al-t) =Ha-h) =0, => a-bek =>
=7 a+k=bitk

e E’wiru'_ﬁv_'}" Tollows howe 1 2ugechi B



Note: lu case £ wot surjechne,we iustead lLare ®

R/lcer:fl a4 -ECE) (su'am'wga%S),
]\_!E"_’g.z" #CE] 13 called +he l'_ﬂ%e__ o@ 1 and o oflen,
wrlew (e,
Ex. Consides the howmomorp Wiaw 3.7 - Zz,
dohined bj {(a) = (a]) C'tar'-g £ 05 sweche,

omd -'t—[q_]:[_g'l =7 a= kn 5o \ﬁu‘{lzﬁn).

F.TIse.Th =2 hﬂ"‘l -t Z/CM) .

Ex:
2. {-Pa\aw'n.ls with cowbmt term=0§ € 7 [}

s the same as the tdeal (x]) Ceheckl)

Define 4 ZLA ST by Haw'ra) o,
T dolbows Huat 4 s a swiechve Wousmarpliin (chect))
and Huat Lerd =Ce) .

F.Tse.TL, =7 4 L Z&]/f)d .



