Lecture 07: Field of fractions

Monday, April 16, 2018 11:34 AM

Qe cveve ?m\/ma the —?ouoco\'vxg “Theorera:

—IRQOV‘em Let D be an l'wke(fjra.l doreain. Then there are o Pidd QD) and

a rma l'\omorr\otTi'uSm 9:D—aM) s+. ) © c‘fy ;\Z)ectwc 2 oma elemert a{’-

QD) is of the Fom B 85> for some aeD, beD 3], A Rield coith thes
<:0n<ll+lbhs Sotbsﬁcs ‘H\e‘po“ocolhﬂ m: rf Q\‘%HF S an \'njeCl‘i\le. n'ng

YWy =1
‘\OMOmm‘J\fsm} -H\en 'H\ere 1S 4n théc‘l‘IVQ L\ow\ . ‘q{ QCD) —> F S-‘l‘ . 1\‘(9(11) =Q‘Sd)

Por amJ deD . In '\>av+fcu\|o\r N 121'5{4 corkh conditions @) and ) s uniO\ue “1,—}0
an I'SOH\WP’\I'SM 5 o\w[ 1'{' s C%“tc[ the ‘Pné\ol 0"2 ‘PfN:‘LOnS °”PD

We hae defined QMDY= 1T@,b] [ @b)eDx IS » and
dePined +, - -Ba[[wo\'\g the model @ @, ond shonsed :
@)+, ) is & Feld. cde then shoaed:

Lemma . ©:D—QMD), 8= [, )] sahisties (1) and (2).

2. 6cCa+b) = [(a,Hl+Ih0l< T(a-4+1.b,4.9)]
= [ (a+b,1)] = 6a+b)
8 Gb) = [(ab, N1 =T(a,)1LbDI= 06y och -

. B (a) = 60y) = [a,N]=le,,N] = a,.i=a, 4= a=0a .
[eabyl = T@AY] [, byl = [, H1LATT = 6@ 65

Lemma. Swﬂ:ose Q is & Elclc\ Omc[ 6:D—=Q Sorl‘fs’?\'cs ccr\clu'{’l'on
(1 ovndt (2). “Then for Omg t’vsa‘ec{‘ive n‘r\a ['\mwomorfk\*sm Y DT
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Lecture 07: Field of fractions

Friday, April 13, 2018 8:21 AM

oV

= ‘("\Jl‘; Q—F st Yy s ,'njec"n'vt and q\((e@h‘) — Ad).

- Led g\"(e@ e)(b)'i) 1= ‘L\f(ow-\f(bfi Per oD, be DN\ -

QY]

6 s ooeﬂ—cle%'nca\- e have tv show

©(a,) e(lo‘)’i = 6(,) e(L,{i im‘plv'eS %li(q,)uf(l,,iif W) Y€ (igji.
SICH aby™ = 8oy OCby " = O@) ocb,)= é(L,u & (o)
= G(O\,Lz) = ecL,aQ = 0«,555,%_ as- © 5 ""jéf["‘f%
= Wob,)=4(ba) = Weyp %(b)=20)Woy
= W) ‘L\S(lo.\—ir- W(a,) L\’(BD-L -

c’i\\)-( Preserves oddihon .

¥ ( 8ca) OChy 40 o OCky )
_ (éf(cm 8Ch) + 9 (0 O k) (o ecky™))
=¥ (O(akrab,) 6k by™") =@ boroky 2k by™
- @f(a,; U (h,) + W (o) ¥(b)) QF(E.Yi'LFcBJi

- -1 o -4 o 4,
= F@) Kby + W) F by =4 (00 6Cb) )+ K @ (o) 60 ).
S)imf\nr\:_) one Can SM 'H\a+ l"l' ?YESch‘cs mu&r’y\fo\—'-ran.
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Lecture 07: Field of fractions

Friday, April 13, 2018 8:32 AM

o2

K \'n:\'ecJC\'VL

From g 'H\eond , we knowd it is enaigh to show
Rer (W).— 3 qeQ | H@gr=of = o .
Suppose Y (66 8™ ) = 0. S0 UL Wyt o ; Hherebore
Y cay=o0 , chich imT\\'@s a=0. |hns G(meCL)’i=o . B
Lemoa. Suppese @ ond G soJa'saQ\a (1) and (2). Then
Q o @, , which means thee s on l'somorfh'm Proe
Q b Q .
Tt Sppose ©:D—Q ad 8,: D— @, ore the
ma‘eclwe ning hom . that give us (1) ard (20 By the above
lemema 3 céJ\ @, —Q, %, (6, o) = 8,0 e,(hfi
T 6,:Q -0, B, (6,660 = .00

Hence %. ond O, ore inverse od ench other. Therefere

'H\f&a are |'Somm'f1\\§hs. =
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Lecture 07: A remark about kernel; Field of fractions of
a field.

Friday, April 13, 2018 8:42 AM

(Reco\H ‘me camt ‘Hr\eoﬁé . gw‘rfose_ 75( OmJ B are ac\c‘f‘lﬂ\/e 3mq<‘>s/

'F: A—B is an ae{cl."l'n've_ (cjrau:r L\mnomon‘;lm'sm. “Then

leer(—P} = %qu I‘P(a\)zo} is Cm“ec] 'Hr\c keme\ 019_ -?-
ker(®) 5 o (nommal) subarwc‘: o A, And £ s fnjec‘tﬂ've, i and
Oh‘a l.g ker(—?) =0

% QE 'H’\Q IAS\I r‘mfl,‘ @) ae€ kﬁ‘('('P'\ = ’PCO‘QZ 0=—P(O)

=5 Q=0

&) tapn=Foy = fa-a,)=0 = aracker =0

= 0-0,=0 = QA=0q,. -

Ex. Suppose Fis o Rl Then F is the hell of Fractions of F-
P Lt 0.FF, 6m=x. Then @ F is o Peld, © O s
an infective ring howomomhism , § )=1 , @ Ang elemert f
T s of the form a= 0O . And so F i the Rel

og:?mclﬂ'ons AL F. m
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Lecture 07: Field of fractions of the Gaussian integers

Monday, April 16, 2018 1:50 PM

Ex. Showo thit @Lil= §a+bi | a,be@] is the freld P
dractions of ZTi1.

PP Llet ©. Z 11— QL11, B =% . We hove to sheeo

() AL1l is a 1Q1‘e|o|, @ © s on l‘njec:[’l\/e rfn(? hown ,

9cd) =1

@) Any chment < QL] 15 of the Fom (athd) &Ccedi) for
sme a,bcdeZ.

) . Usfna a sulorfnﬂ Critenion one @n shod QTi1 is a Subnhg of
C. & l'k 1S Cnouak 10 show that omé non- zexo element of Q111

I’\as an Ihverse . S«FFose, O\-|-:LlJ=/=o / O\,EG Q- “Then

i _ a-bi _ o b j ince a+ib#o, 0%k,
a+bi 024 )2 0%y L2 0% L2

Since a,be@, *_ ond b_ are in Q. Hence

Ot2‘~|—L>z 02-\-1?7'
i - & _ b jc@r1.
ath 1 ar+b? aZb?

o) is clear.
@ ﬁn\é element °£ Qr4il s O:? the Form —ot-g-:l:%, For some

abede@ ol bhor as S 2k o) odiach b eZri]
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