1.A Factorisatiom (n Hnﬂs

Ly Hhis section we extend the Concephe n:r" oLivre bl
greakest cormmon aQA'H:SW/ primiecélements m the
rinyg of l,'nh?_w.r Z to Wrb-vlmfrg_ rngs and shaoly
those tndeqral domains v Whach om Ma,oafldz of
the Randamental Themem of Arithmebs holds.
Thas s;fz.wf-.? 2 modeled m Pnf}:-v}:'u\ a% +hae rtng

§ dags.

let A bea Corn mutabive Ny niTh il 1L,=1.
1.A.1 Definitioms Let @ bcA . Wesay that

a Aivides b) or b divisible bya or b S a mulbiple o
or aﬂ:':ari}r_raf b L-’L there axrisks ar ef2reqt ceA
it B=ca and 5 dencked by a./b

Bedow we shatt give Savacol At hims and prjpsr
M rofirancs

(1) The divsibelity, | a5 a rddakbion en A | >
_F‘r:ﬂ]n:—;ve O a}a Por 2vary a GA and /ﬁfw.pwetm
\/:)[“‘TE“’%J blc  Hwn aje.Buk d not C'rnm,ubac.
'ﬁ/ﬁxmr& 4!2»«2 At z'rf - Y,

(2) 4}a omd n.lo f-’wwwg_ aeA . Moresver 105 +he

Smallest ederment ovnd 0 5 FHhe Zfru)-:..rf A2rman b

Wirb Y‘.e.s-rea!: o +ha aL‘M&-M/{; relatiom .

" wmH, adalibor and
mw&ycwm) Fr a L c\/A We hovve :




'IA!Z

() “F Rlb and ﬂ]C/ tharn a)ﬁb;-/m, fuvw-f; ’,\//4@/3
(i) 4 a[b ard c|d  then aojbae/ v:n.rmr}bt'mfm; o.c:’]gc_

(iiy) L'Q C M a Norr- 2o divier M A and DlC/)ac./

hen a{b.

(4) The wumiks m A (crveckible ederments with vaspe
bo the m ul plication r;:A) are charcekenze L=7 :
ue A thagrrug o wnits mA) <=> w[a for svaya

—> I/L"l. |

(5) Trwo elerments a,b eA are Said to associnles

;—F- R[b and b}(l . The relabion ™ a 45 an agsocinke o}

b” 2 AN -tq‘m'vdlﬂca Y‘JOJ“!GVI o A v Tk cﬂlm’vdnﬂt

Class e:F ) }:r-r.aa'.h& +he ot o oM ks A" and +Hhe
'L_qu.\(ﬁilmc.l. class QF 0 & t+he Fnr‘.ar{c"'u)n 'YOJ'

For a, b, ceA, we have:
(i) Sbv’o'}uz:-t. Fhat o and b are asseankas, Then

g!c ;-F.GH"IJGYI& ble .

Cﬁ) If beua Pur sevna vtk HC‘-AK/HM aand b
gGre assoc fes.

(iii)I'?E Q 7> rm- o diviswr v A Hhta b s an
asseciate of a Pand ey Y b= ua for some v
Uucg Ax. an':ww&ccufm aSsociate ’12 A P~ 2eqp Avisy
winsh b o e pss clivicer.,

\osr CgE%}
(6) A Aivisvwr Q ":,e b 45 cadlaf a 'tl’l..v:nf. Aiva's o LP-

ehhar n w Wik mA o aand b arz assocakesy
OFhermSe @ A5 Called a #n/}u.n.f At sar uﬁ b and m
Hhd cate e use Mhe nolodien Q’Jb.

Urseks hare no anu/ab'n:s s, E_wrﬂ-n;, P"'!/)ﬂ-v Arvasr

c?eDr‘aa hov- A
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Let a bce A vith b=ac. Syppoce that b
A N =-2eo dvisarr v A. The., a”b<=~> GHL,,

1.A.2 EXGMP’&&

(1) Lt &=z b=3 c=3 m Z, . Than ac=4/o=bq
bt ath.

(2) Ln 7[/ Ahe VQ&P—;&N‘ A and b are associates
P and ma,@ $ a=tb te. |a]=lbl.

3 Leb Fi= X(1-¥2) ¢ Z[X,Y,2] and Lt
Az 2ZLX ‘f’,zJ/(F)——: Z[xzv,z? laamv:?ﬁ‘m%

’\’U’tgm +he Clemmanks X and Xy mqs.cocqai-&s'/
ncee X =xyg %A/bw»f- XY Fux f.rraara-ra

X : o=
ucA'. S‘W_ou Fhat 17 = Zﬂcjk X'yta"c =X, v 2]
be such that U=u @Axw ><*-3=u>r~.—”mﬂ/ﬂ\}1c-a

=2y z 4 e
/-VA*‘ y ]a‘:;.’%d G@/Aa—) , e must have

U= a+XF Pn’f'b(—j: & Z [X,Y"?]. Nwsfrrm XN =Ux e/
S kave  UX - XY = X(1-y2)q Fvv-ﬂ-wm_j @74[)(“,’,:'
Cwnc-.”-—rg X on both £\ es A P"“—h"'y U=+E + X F we
R g e S (1-Y 2) 3, again puting ey
Y = (1-12)3(7,2) has dayree 2 o cabdichio
(4) Tt polynominl ring A[X] ovaram trtegral domnai, 2
Pﬂghm‘w{; f‘/j € A[X] cdre a ssoGates 1}'@-«&
ody P F=ug with ue A thissolear from
Al = e O ﬂ-epwt'v'qj‘*"“" Aass ’5?'
\%‘anlnm
e -~ 2e4o F—%nmhﬂ Wit \"Q}f"'-c‘f" o the b

a

asseantes m ALX] Contarns uac_&% sme rMemc

P«%hm‘aﬂ .



1.A)y

1.A-3 :DeFirui-Hm.. An elernent a cA 05 called Crredu

= [T IS =
if- it has ro a’earmfsoa-',&-c'-n a=bc thio nom-uriks ) ces
OH\A—rvn'J‘-c_ e Sovy Fhat a S _Y:e_aluc:ble, - deaa-m}so.rq‘bfe. .
NB‘& that (rreducble elernanks m A Are Fron- 2a,0 ehvr

9{1‘5‘/ (Lr) FW/E-GAJOV :,J:o) Retich wrmks and has no f:s—\/):»u'
hovn Bert i £ . }‘:vrm.a—r,an assoCinle -% ar Crre duc'ble edems

o2 Crre vau.'n' ble.

fl_-_A-l-i- leyrmma Lk acA Be o hm-zﬁoa&“w‘_v&r—/ Nnen -
kuA e A Thika R trreduc,'ble - A <=> a has »o
P'h/}u-f Livasers 1 A . -

K- i Lo :

owt () Netedabon. ($=) TP asbe rmith LceA
thoaw b)a ;nw be A" or bt dnattoninle
v’fa [ A.('L)rq”w?ﬂr-fv'ﬂ) ]:h'H-w_.S‘e.c‘mJ o }:7—_-1.4& fvr'
Foma u c A% (ﬂt‘nq R B a NMn-2e,o vy h:.A) aAnk hea e

”"—"V'C-/L.-c. c A—_;n u--rn\/& ";A Mg Q=bc_ﬂ;M‘+‘RW
J.Q_QWPoS‘-'/e;;h.

!0A-5-:D£—R:m"5m

By %/’-er'ﬂ‘-ﬂ{- }DG‘A A9 Endlad a k_n'm.g. -ﬂ.-,-l-v-n.a..’qk > A -f.VF
A2 @ Nn- 28v0 ivise and -.70. Fre }_—,.,.-.;,_..;.;r«_q CAawnl Ap
W:..? 1=7 P oe ]bn.rru_ CohAenl = A or “-?m'v'q'q..—vk‘é f—]
The ?MHMJ‘ "1—"3 A/A},m B t})&l-a—nrj Ao |

Note +hat prime edemanke m A arn ren- 2e0 livisns
(L'n )bwr/&cub-r :[:o)/nm-vbm'hr, Floosstho M mSPotiwl .f a

Pnr?‘u.. eAement S5 a %:nm.e,. edeeman bt .
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Frime dements con be charactenzed by Arviab Lk
| AE | @mma Frvarnm-zeodiviar aeA be
Mm‘rg chrhemenks are Lﬂ/m‘\fﬂ\’ﬂ-ﬂt :

(r) & % a prime demant.

0i) A & nrnota urnnd m A and -}La.,lac mtb L ced
thin either b o a)c w4 . i ’

1-A.Z Corollamy. T a prime efoment peA
divides a product a,---a,, of Aenenks A o, 0, €A,
thaa plag for some € nilh 1< 0gn.

4-A-3 CCW‘D“M;L E..ve,r'g,._.- Fnﬂu. eArmant m A >
Urreducble .

?ﬂ‘-ﬁ Let ac A ben frnm.z. elernet I'?E a =be
b J:'ceA/- then by 1-A-6 & +har QJL, o ajc.
Suppae that alb te. b=ad with deA. The a=be

Sincte anath -H"A'H'M_ﬁiﬂ/ X

aG"C Ce = C/(--&. CG'A-W Ct:'.LJC..‘.

2 at a prvper Aecom posifinn .
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1.A-g Examples

(‘1) In A= z (trr mu-rr-a_a-—w.-.!!/ ma PLD See )

me and Crreduc/ble ¢ Sovrme
ﬁﬂ.{. C‘Uﬂc‘-‘r”kj‘ 4 f?ﬂﬂ rr- A 5”%1
andk thege are kr!cc-q‘.cotj -4 ’:/ W hre }:/3_; a }ﬂnh
(2) Let K ke = Fedd and Lk A = K[x:(x3]=

2 h e I x] .
{a,.mzx +a3)(3+-—e +a, X }ao/ Ry o=, B gk\_jﬁth"

XZMJ Xs Are L‘l”rdl-o{MCa‘bLe m A (Cﬁn L.-_.e_ap,& .c.t:

R ) e

3¢ /2
V)= xb = (¢, ook XTx7 4 Aand XTX = A

(3) Pn'm.c, d&rnm)ﬂ‘ m M %nm?d n"r\_., B:.-A [X.:)l.'
AR Called Prirme ’:vcr%nm‘»h‘. Ifg A an t'ﬂ"ca'r‘l A orne
the efemoanks bx‘_‘—ﬂ mTh ﬂ_}EA/ bequ,r-,_ P-nhﬂ-r. 1?0:9”'
mials B, I parkiowtnr L ASK Sa fredd then ever
?G@nm‘d ef Cf-re;, { B moa Pn:rru, Pa’%nmcﬁm B.
( 'B/(b){"'-a) = A [XJ)J‘G I/J:#CJ o an &rl.f‘uu—r-.f Rorman
and 07F bX--a ef-'sz Ax).
C (4) Lel ac A bea nem- ) ob-'h'a:-qr and o ner-virma A

mA. Then a M a Pnrru_ Aement - A <=> Qa C-‘A[XJ

I : ( D(]/a,A[xJ_ %)[&

6) Let F € ALX] bea mome Pty nerrmial over
I ntegrg domesis . Swfepore that (s dsf 53
Then F & an (rreducible efament o A[X] LFWA-Q

F has no 240 m A, (4:? Stne F & ot an

41375?,1/ " yf:A[)(_]x= A and nwm-umitr & A are ret
divisore %f' Mvrc./"f’—j:‘.? redvcible v AD(]/H-M



s

| A Lo 2
byafa?«rcefvrmw F=(aX+L)h fwfrme.aJLc-Ad
-FMH-W- a@AtﬂdnLe jl/la m e Tl'u_ﬂ -.L,/q €A oa
?ﬁ-roufy‘:k;lfq-

(‘Rwaw‘c TP Aa€eA % a Bero mfo\ s - Conc bant

‘Fv'%nuw'aﬂ F GAEX]/ £l . j:=(X-a.)lq witt,

' hGA[X] Pua (o) = ~ah[o) and hince a 45 a

Arviswr rF j:(o) i /-'\) v ﬂfxmﬂ}v& The F:r%hu-mmﬂ
f )(3-!-2.)( +X+4 € Z[X] A4 vrreducbLle m74
pen e divigons b}? 4 are neot Zao¢ 07‘270
(6) T the pobynomial ning CLX] over the foedd
v‘TP Complen Mumbars, Pha prime ?v—f'jnm‘a.}\r Are
f;rxo-% M%nm‘& of J—ﬂ‘r& 1 (/bfa—m/é:
precisdy Hha Foan darnen tal Themem cfﬁA‘(:j-bl?h:)
T RLXJ prre P—efgncrm—.'n.b e Pﬁco-%
Pc—%nnm'w of degre 1 and o}naa?—mbu 3\:—79_
N als Xz-m X+ a,beR =T n w dis—
sl b <0 . (Thas Jollovs Prorm raber-
vidiate value thegrern and fomd arm ental than
e f olyekre) The deseripliom of prime poby-
Viomaals m K[X] o m K[X] Whire KBS o finsl
Fedd & more Conrplox.
Fova prime num b, PESIN, the psfynemnint
X P € ZI[X1 % an Crreducible Pa‘ephmqﬁ
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(?)Ih/ﬁ’u-nrv 4[\/_] {ﬂ+b\[‘/n bcg] WWha,
v M a Sj,Wc.e free Lnf:-ﬂ-a,ﬂ»f‘/ the edema b 2 ro nolk
prme. S+<nee 9—}*1'1("1-1): (m+\17n)[m-\ﬁn)/ buit-
.?_TV’?-{"JT-: and z'rm-JTn - Z [N,

(.?) Lok v @ ke n &t}We.‘F‘J.& t'ni'&r—r 15 -y .
Then Mhe edernznt 2 A Creducble » Z [Vm].
Sa/H.ou Fhat @ +4bvm  ctdVm arc nvm-um'ls
Z[Vm] with, 2= (a+bvim) (Cedfm). Then

A= N(2) = N(m}-bﬁn) N(c+d(#r) ond ,”“‘"0&[17 e
'f\wnoiwmnnl-nl Fhevrses M‘*'bmeh'c—) | N(a+bim) ) =
INfosdiz)) = 2 dne Loty a+b\F and Ci+dinm are
hen~uniks . BW"' N(a+l=4")) o= itoa {7 f"""'-””/’-'i}*-'-?-l'

a® #iz P b=

@ GnAndichen . Thiys proves Hhat 2 45 inredducible S %[

(9)



1Al9
'DL.VIE-:'/&'I,&% ?‘Hf}:i-ﬁ-/he.{’ m A h‘rg C.on albo ke
Aesernbod 197/ vtrq'v (Fn’nc‘}:uﬂ) Col-eals

|.A.10 | o ¢ a be A. The, :

(1) alb <= Ab cAa

(2) @ and bareassociabes m A <> Ab=Aa,
I S8 h s A=A

(4) a.”]a <= AbLg A A._

(5) A o an irreduable demunt w A <=> HL».,m‘n-
Cq'ra..ﬂ cde~ld Aa 45 masmirmal (M‘H'y f‘,t_s-fu:.g} to ¥
wWiclusion v Hhe ;En—-mé vf }I‘r/)n--/ Pvﬂ‘hc.‘Pa.Q veAents
- A

)
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1.A.19 :D‘fP‘LYMlt‘UHJ A ~5"-u=]/wana.. G\,,jne-JN vf_-c_J-lma-nkI‘
m A 10 Cadled a chain o divburs R ay,, divider a,
'F"Y Wﬂ-rg’ nelN.

We Sy that 2 g A sakicper dn's bidily chadn
Con ola bion o evary chain R Aivses A, eN mA
12 Stahomary (e. T ng €N such that a,,, and 2,

ATe ASSOCialer oot A fw w-aa, HZﬂo/ v.R. A’a,,_H'-= A"!n
-f-ofw‘-rp_ NEeIN nzno.

Note +hat a n.'rg A sakis s ofn‘w‘ﬁh'x&'@ chovr condit
o™ ?-f-awt-al cm/g ;f. Avary R-S‘szaeﬂ'lv chan r;F princip al
CAdeals »m A A G'L‘aahd'ﬂa-vy P PM/{ZW":I/ Wl—rg_ noakharni
VL‘n.g Sa.@a:sﬁu o‘wn'hb’/‘«& chain Conlih'om,

1:A.12 Theorem Let A bea ning which satisfes +he
divisi bikiky chain condihion. Thin avery nov-2ero edema
Q€A 0 a produch v:f.’ Crreducible eleyne, ks,

Forovp Sippese that Ao o5 not a produck of Urrecneid
clemenhs m A n prckionlar @ 5 ok Crreducible ui A,
ce. R= Qb with as b, € ANATULe3), e alla L le.
If both, @y and by are product f vrredducible elemnis:
A tha¥B =a,b, 45 alio a product ¢ rreducible clemank

mA. We My assume Fhat 2, A ek a kvoo‘uu:.l‘ r;. Crredu
crble edemenis m A Tha a =gk, =5 a b €AN(ALL

Co‘fl/’:.‘nm'-y +he above }v—roca:-w/ tve comsduck a 5'0.7\-\.14’!&!
Dq,,,, N eiN sneh that 9 ” a, o Wary N E IN/ de. Fhe
SA-LMMQ_ Dl,—,/n &N rpa chasn # F»n):--f Aassrs and hanc
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1A13 Theoram Lot e el N ke prim.

edermenks and Lot a:=p-h, | lp.-_—.%---ﬁ_h- Than :

(1) If ﬂ.-}la/ than, m<n .

(2) I_‘f- R”L/?L"'Uv) m<n .

3) I‘F- a=sb the, m=n emd Fhtre earsks a F.a.rmwfqi-':m
T€@, sweb rhak P ond q_ W{.R-P-l‘oﬁ-'a"-ﬂ-?FW
w:.»# C-—q

Pt
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1.A.14 Deforiton A H“"’:ﬁ A o Called Packrmial or
Wua![b\.e fachrisatsn domadn 70- > an L‘n}vmﬁ_

o onatn and eviry non - 2e0 o= wri A rén}sr-o-ho&
!ﬁ fi—n'rru'. Aemenks,

R rx am ple FHhe viny F <nbagas Z o Fachnial
(Fhip 4o precisely +he Fundarmantal +hamen, o ariHmeh

Th a ytacJ-rn“a_Q h.nﬂ A vy Crreduc’ble efammant
o 2 Pn'm-/ dine M a )a—roe{uc.l- r-z,somunl-mh‘m -}E A e
+7';rr'l.9. -!JMMJ‘-S' cmb e P-,—.m Can o cClur vae.’:.
1.A.95 Lemma Lt A be an Chtegrmd domain . Th
Aro Faeclorial L'f and m"g l-f- :

(1) E-V-"f?_ &m-ae,ﬁc,/hm-—wm‘/& o a fwoohcl- -ﬁ Crrede

"-"'-mmi"s.

(?) Ev‘l-;y Lrre duc'ble J—L..-,qq-y& P Pr-'rru'. .

g"\#ﬂ-ﬁ&m[@f} w -}:qaf'm—.‘,g_f n.'rxg,.s rreduc’ble edamonks

NO’EZ, Fhat -er @a ?"vem v *E--a—ru,l Aemaqn Vm‘%
The condibion (2 L 4.A.45 > mere LifPandt Hhak
V-'-n'fm the condib'on () 2 1A4s (Jee. 4.A-42).
L.e_{_— A kze.o\ fv.a}-lm'ag o’a'n'lcu'n ond Aet P J;zq_aco.-.’;lc.'
Y?.f:r.;.:—ln}n.b\‘zc 54—& 'Fur ')")'u. c—cI/m\qunCu classes r)E i:n'r
"}-ﬂwvon::i umjx—r rhe &-Jw'v«(mcr_ vedah'on Ja—eary >
ASSOGx : ' =

ca 72 . P sxample A =Z thes thesek
P=TPelN | pprime nombar 3 5 n complle represenbuti
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Sed TDW' the a.al/m‘vdeﬂc.e. clacsas -—)E ja-nrn.n. ehrmanks v Z
-By dc%mzbcn Q-F -Fac.f-un’a.ﬂ.‘%‘ and d.A-d:S’/ wA-r;L rivm -
260 AGCA Canm be wntte, W“],“""_S' P;*"uflwm :

= e l ] P(J}[@

peiP .

Where 'v];(a)e}N 'Frrwe-'y_ peP ank d;(a)=ofa-r«ﬁmc
A PG.P and e ao (wcymé d’uﬂ'—c_y-wnd ‘7"96\ vira F v
We.[;.wé vP[o)-_.-qa -Furwl-rg_ peP.
FW'PEP and o#:a.éA/’Hu_ Nabwral nvimbee- "f;(“) 7
Codled Fhe p-th exponent a{: a €A .
Lot K be +he TMJ-.‘ene Podd R A Fvpe P and otr-
%6 l-(/ a be A/b-f:o/ We F-w& vr(x-).-.- vaa)-. r\l'l;(L) ("H'I—B A
Wedl)- a!.,F'm..L:Lﬁ %, = O%Ulli-h». ab' = a'b and o
M’_';fa)-pd;f&'): "'IJE(a,L.') - n.;;(q'b).: ’U’;[ai)-;- J;('b))wt

X= e T_r [odi;m)
peP
Whare Vpr) € Z forevery peP and () =0 R atd m
<l FG_P and e 4 C""""‘D"""‘% Ael2riral L). x‘)q sk m

’:fe gel i—)—q: resenbmhion : X =eC whure C=_rr
and J.'.-:,T,g:)j%a{ Ma.ztx ey oa L ﬁljrnrﬁm'-w‘ v)""""g
1. A5 Prodpunties of the prexporments Lot A be

Toctmial domar and et x, 9 e K=qF Radd < A.
Then :

(1) If 4o, +hen, V(D) =0 far all mest Atk PP,
) N(KY) = B +6) fur svay pe?P.

(3) '\f,:(ﬂ‘*-w) > Mm Zﬂrr‘fk)/'ﬂ;fy)} 'Fr eviny pe P,




')A!m-
() G =0 fr evang peP Poand oky g A
() qf,;(x*) &ftf,;b) For alh peP L»,Fwnérmb L FHhon
sty AEA Lwith Xa=y Je. )y A
() [N = W) Por Ak peP oand mby - e
b A
P Q..G-Ax Wity x\e_:-_j/u'.-e.. X\Mapj Aﬂa.r.:m
(%) N';(x-) 20 foratt peP c,f_wm( rn} 7': &GA. -

ovep  Exaroiee.
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A1 Definibin Let a be A. An element deAM
Cauww&r{: Cornm o Aiviser b—F aand b mmAY
() dla and db
(2) L)@- te A and f’a/klb} tHhaen +|d.

A drment m €A D called a leost Commen rmuldp
Famd b A g

(1) ﬂ}m and b|m

.(Z) L ecA and ale lb]é; than in)e .

o Lemns)
Nb"&b '}'}10\{: Wﬂ/ }:'VO gc,g’: Q#QMJ b are 0[.(’..&'\::C'Jq"':t.}'jl‘:a-l":.'4
_nv-«f-m m an Ln}&.afr'h.f Adomann +he aq-_d (ﬂ'? :lcm)
LF J-w}-.r 12 wWaelkl-cafrrnal w’rfv a muwp(ac_hm 1701
T O by 2ed (a,b) (resp. Rom(a,L)).

Frem tHhe charnobarisalion o} the divisrlilidy 1.4
m Fuc)‘md nna.s e have :

1-ANF Theore,, Lot A bea Puc)-rnafnrg and Ak

a beA. Then 34:4[ (r‘tﬁf /Qcm)rfiamﬂa! b asasks .
Mww.or \,P. i Yb}prvemn}-:ﬂiv syof.‘-.——. frr the clavcse
'f’- prime dsrmanks v A the, -

ged (a )= TTF g, ‘
el T,
pep b
D I ( i b) - —]—]— Pylnx (VP(G')/ VP(J'))
. T Z ng



=

14)l6
1A Rules firged Lol A bean drtagral domas
wi A ?—Cot (l:-e- a«_plaf_amy'h«:o adtmanker i A &—m”ahr),
Tha, Por a,b ce A We have:
(4) ?—CJ (a, a) =a
(@ alb <=> ged(a,b)=a
() ?CJ (a-ccf (a, b)/ c) - ?.c.? {n/ gcu (L,c)) : (A:?Joc«'ab'hﬁ;
Ul-) ?CJ (c.q/cb) = C- 3.CJ [ql b) (.'Jh?sb-fbw&w‘zé)
(5 ad(ab/.—.) = ?.cé’(gcatia,c)-b/ c) (Rodust formwla

-'P"*Uv-ﬂ An ems); exaceize

MqSSach,ﬂ:[v# W}% (3) aﬁj&l ald ewr uo £
Aefine ged P 0 forik subset of A

; Lue a,,}--./qneA/ nz=z0 L‘I-c. -t/[‘h-n-lnkr' h‘;an th":.-.afa._ﬂ ola-mm'p

An eloment dec A A5 callet a ﬁ o-f_ A =, A ol A5
AMUM {7) 3'C¢Q [Q‘J-"/ ﬂ") Cf.
() Ala, -, dlay and (2) P teA and Loy - tfon b

k|- 0 c

( Cf 2pds s
_’7« n-zf—'-vﬂmt' eb%t&_m?:)/% Aeterrrinad ,a)r Ol,,J---J'q,.,/
wr’ﬁu a rﬂww}r?-C-J-‘rn b); R Ura A W A,
S}m/faw,g/ W %qa’% Rico u:F a"a-“/ anA/h‘;}oJ
Aenoted J-)r kcm(an---/a,,)-
Convanlion ca-c,[(c#).—; o and fem(p)=1.

"A'BD‘Pim'ﬁ'ﬂ Lot Ry - &, GA; N> 1 be efernents
an t;ﬂf:t-?rui demann . We Sy Fhat Q,,J---/ a,, are ﬂuca.&vvof-.
b:’m u?_ 3—:‘1 (a‘,,)---/arﬂ) =4. We Sy rhat n,,/---/q” e
Em'rm'u I"JGL«&V"/%, #—nr-ru. CP 3*_&9( (ac; 47) =1 Pvr e - B

'ISL,d_Sn/ t:’:OL.




1. Alsa
Bt () % tommadink by oot (2) & henr
‘fmwn a_lg.c.P(a', 1-:) <==> ﬂ.’b. '
() Lot d=ged(a,b) x—:f.n(o{,c), =gt (L)
ard p=gd(a, ). Nenag b slor Hrat
x|z and 2|x. B, dpulotion

—”"M/ ﬂ-e:rCn_ af{a onch ng/ We howe
x*[a/ x| b and o/C.

Theehre x]a and x\[ad (b.o)=Y. Thew
r}?d(q,y.)=z. Sinack z—}g«-!(ol./c)=x-.

("‘*) LOJ"‘J:a‘J(Q/’?)_Moe e.=a—<4(cq/c.l-), VW
need bo olunr Hhak c_a”o. ok e.lcd.. Wina c#g-ﬂ
: fir i, Ahtﬁg;‘:a«f—-?(o/o) ::o)

‘”“""’vg Alb — C.cJ}Cq and caHleb =—->c:4)5f.(c.q’
=e

-~

Ce. €@ =cdft Pr oo FEA

g?ag
'E.)CQ and e,}C,L., —__—_-> Caax = &r cl= es fl—r
; P

ﬂ\muv}SG-/’r
::> Ca=er=cdfr = a=4*%, An&tﬁ:cr)
b p | herecdie ard L= o p.
=> dfle X dr[4 > df gz =<2

==t A=<
_;e:af,u]c.&. Jrmmag A
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1-A*2-DLE.YHMQ Le/é A be an m{:-ﬂ-af-r-u.!. o ooy wa'th

a«_.l and Lk a./]aE-A )ﬂ-c_?bﬁ.-o(‘v{a/&'v.-b P—n‘m&d&-—-
Menks mA . Suppose +hat albc ,ceA. Tha alc.

Bt S albe e reee god 1, b5) = by
1A wa, Using ged (ba) =1 amd +ha frodusk rele (s

"'f; 1.-A.  We a—*f: a.:g,q( Cloc./a) = acd[jd[ba)c};Q:
?‘J (c/o.)/ n rvw,&'mlacr/ n.}c.

1.A.21 Reymark. The aboe oot Aoes ot vse Hw
S'&ruo"uﬁ_ U;t:ofz.al.r P;;AIA‘AB M}‘ O'lﬂﬂrua»d"«s }o +he
vsnal prvof i A Cace When, A= Z W&?I32“ﬂM
Aol - et wa«rnm{- s a yu_jgf.,_,s,_,.,hh‘m
l=vra+sb For Sorre r SE€Z ro vicad.

4.A.zszlI;.,-_._,. Ll A ke anr Crbegrml domars 5
34:2 . Than w--(y_ trreduncable element 1 A A5 }"ﬂh‘lﬂ-
’P,m-ﬁ I&Aézmm«a.h 4o sheov Hhat 770- F e A A5 Crreducal
;T"f— fb)aL/ +hevy, aither }?}a o~ plb. S.,./rf,;,_-)-h,_f_-
H’,{,—I C.e- 3“*("/ L)+ p by rele (2) P 1-A.  and hac
944(}3 b) =1, Aine p> neducble A . Nm; k| Ly 1.
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Bbtvw* we 8.4'\/& CAeal ~ thogredc ddes %r‘?"u-n —Fr‘f ?-C’-Q

W‘)’\o’ /Q.C-m #

A28 Lamma L.t A bean r.'n-(:uarrnﬂ A sy and

M QAJ---/.G,., €A. Thu .

(4) ,Qcm(a,,)-—-/qn) wasks -Zlo-mhpf cmfy F Hr cdeal
Aa, N - 6Aa, 5 prnapal cdaal i A . Mereovas
m Hhias case wyg_?aqun}n-r‘rj’_ Fhay CAeal A5 a Lo
e o PR .

(7_) Ii A'R4+.. - +Aa, S a 'Pn'na)onﬁ CoAanl h;.A/'f"h.l;.nﬂ

Wl-rv_anmaf;'flv:s CoAaal AB a ?A-_af w;f_q.,J---/_q,,,-
_'P’)‘U‘U‘;P— ('r) Lt L= Amdn--- " Aa, . Than na,wwa}vr

vf. BL 19 an edement Which, devsi bde Ly w_..,-y_ eMerman b
of VL and which s alto Mmindmum with respack to the
v(/wﬂ&:‘/b}% . o Hhass (1) o Crmmediale .

(2) va-fspcu. Hhwt Ara 4+ +Ara, =AR . Than q .cAd
Ce. d|ac Pr eveny CEapon. IR Ao For avary €m0, m,
M o € At frr»wva_ C=1,,1 and o Ad=Ag+-+Aa,
Ak ce. £|d. |

Let A kean trtagral domait.
1.A.24 Example Y For M esasterce O:F fg.r—'af OfLﬁb-—-/Q,
Q—A/ U 45 not necessary That the cdeal Aay+--+Am,
22 principal m A. R 2xample  the ning Z[x] 45 a
‘Fac}w‘d doemenn and henace a,.c.! (Q_/;(_)E}%m}‘s*}:s'/ Lu
ﬂVﬂr?'- cdcdahon on o’-‘—a—ma/&l'vm—v- Fheot Mhe Coda
QZ[X]+X7Z[XJ,‘5MF P—n‘hca'ra_Q(S-@.e- )
Thurefore Z[X] #5 an example of & Fackm=l donain,

thach 45 viola PITD.




