{7 Fundely geserted modules orer o PID (Chuptes 201712

=

-PID
M"{]m kdj %Qmerake& E"Wlo&qle

Kim qive & Complete description oF M

Dofiwdion 2L Lol weM.
(/D m i6 called o tor$iov elomeut 17 there exists
re R 0% cucl kgt rw=o.
() m s cqlled o dorsion-Pree olewad if wio aud i
rm=0, r€ '\M?\zeg =0.

Lowwa 132 The sed
TorM :z MeNu m 15 ’L‘Orﬂg'\o\qj
5 o Subwoedule o8 M coylled the forsion glbwodule of N

E ﬁon\:, EKertiﬁc_

EPTUWIP/Q, Ljf% Cﬂ_) LQ'l G[ 6@ Q ﬂh'\“l"i O\le'\CM jh)uq?. T\fl{v;
G S a ﬂmil{(; oeuerated Zrmodule aud Wtoreveﬁ 5eCs;
}[v\-.ou(%)@Z sact that 14=0 Hev e TOA’ C:(’—?G,

CZJ LQ+JC be o Field avd \ q ?im{@dimws(ouq] vector
3puce. | hey \ T ?iv\'\Jre(} geugm‘(QcL € ~wedale omd
For Qer’j 1€U\{OE We IAO\VQ, Av=0=>d<O. ]TQQUL(,Q To»\/-‘[oﬂi_

LQleu 1}‘{ LQJ( Ilg Iz G- QIV] QRBQ \&eq\g U ﬁ AW
thal N ¢ oy K*\Mocfm[e_ such that

N = [)\/ILK PRIy
Then Yor 1cien we have Ut

— 10b—




11 :i re K& [ I"N U be 3QMQM"[€CJ— bj ‘Fewer “01'4 1' e\fwﬁf.
M. EKQ@ISQ: D

Rewark 175 Lot o0, 8 aud 920 be ax iutager
for 1eresam let e eR™™ They o 35 casy to see thad
thepe ¢ o 1S oMmOrPhiGu of E—Mfgalvliw N
R x Rlew <R/Ra, 2R lor-)® s [Rees) ® O Resy Rl
Jvu ke sooue| we \dovitiFy the two wadules avd Siwply
write VO e/Ra,® @ K/ Rou.

“h@n\fﬂun 1}6 (g{fucjcu\fe "U/[QO\’Q\M :OT —F]VI}"LQ‘\_-( S@MQ‘(ﬂ_{eéD

modales over « PID (1) ere exist au wteqer $70 oxd

wOWTlro YlOV\UlH'l‘LQ q )..-)ﬂu_éﬁ wi kI qi[qll-" (C(u such that
M2'Q 0k /pu® -0 &/pa,

(2) JorM~ B/pu, &- @&/,

(%) LF M%EB@ E-/Ebi@"'a’) P—/P\bv Tor cowe 'WIJCQﬁer 120 and

TOUERy o view unts b“...)(gvéﬁ Wil bllbzl"'lbv, then s=T, u=v

and  Fo:=Rb; For 12icu. Tu obley words £l e toupesition

w (1) 49 tidue. bo sulttpliation oF the ofs by auiss

?ﬂﬁ. (12 Si\fzce_ M 1S )I—imjce.\j jewem{'e&, LQIMMO\ 1—28 gw@n
Lyt Ehere @,KWJC“O\M '\VlJrQ3er N70 axd o Subwodule KSR
suchh gk M* R/ Siwee B is a PID ana K is

« Subwolule of the free wodule R Lamwa 15.1 qwes

U}a{ lQ BS 01\90 ‘FY‘QQ_ oJF Cuyk Wlé—V\,ow.cL o ]<’¥RW' bj
Theorew €74, Lok

LP'- R—M o~ la
be 9UQ\ﬂ au iSov«Aor‘el/li%wl of E"WOQIU\{Q%-LQ‘{'

— iO‘{’,



QLl A 1w "
o(e)= t ) tae LQCQWDT— (a";w\ S KeR

ny

Thon Tor auy (::)G@W we. Wave

1 H(f ( U T U“"B - qle rttenn)

A4g A ten
:@mqw+%%“:( ¥ﬂ~% \m
Ay

Ayq,

gty o g, [T
—:< ; } (3" ? )( )6/\@2(@.
Ayt - 4oy m Aue -~ Auwm Fuc
B —
[I/'Q U‘OUVQ GMOWQ H’ld’k &QC RM) :CCA) By TMQOV‘@M 164

there exiot uvertible watrices PEM,,(K) ‘aud Q&M ()
Such ﬁb\rﬂ‘

qt__ O For sowe ay, . a R with
PA QT’ O QWO qﬁllqal---\uw (g\ux%\ﬂ N ov ey %\Om“)
T hew

-
W Y

M x Eivi 3,@—“— - & o [>: Cexer‘case)
K @) v T ((pAR)

RN

A O @
r’L ('; —"‘""“Y‘W cf’) rﬁ_]-")r'wé"

w

e @ DR, @R, @ @Y,
R O REe @ o Bl

(1

V']

-_ log_—



c Re o g Rewq Leup. &R

2(%) R @ “”
2 e B Vi-w |
S @ = F

(‘70We c)? HAQ %:'IY‘% C\-,’% MOLY be, U\m(%%m w(/[ic_(/z cas e
E/ﬁuié’,O- Resce of £ ewmov iug rew aud yglqee(ITW3
iC U ecesery, we obfain
Mgﬁ@&@m@@_)m%hm
s H’c{u'\fﬁ& Row @Qu\
2) %\/ Parjv (9 we Mo Hqr
M= @5@% Q- @% ) adazj---(qq _
(VS Qe

LQ{ F.T be  Subwodulg o% M suclt jclflqjo F“-i(g o d
T?- E/\Z%@-"Q’)(&/Euw, Thex ¢ Piqa) Vi el we Waye
O\U\C‘QTR%, oy IQY ‘Z&J’-”Cl’aﬁ RQU.-- ) WﬁEaA =)
Gillice d;|% ?m— all Leied. HQML& o\(]—':o ad So T@.TovM.
For fhe otler ?VlC\U\’fz‘\ovl} \eA ?(&-/l;)r,\/] SM =Fe 1. Theu KXty
Shere xpel gud £, 61 They

X;‘_ = K< —?(jcé TOV
and So %WE\EOS fucl Elyt rxp=0. Since KFC:F(:\“'— Eg, thoe.
@ xists oM 170 MorPUisum oF R-wodules \QF";?@’WQUL

Cee )= (Yepe Y6 R
and £ o 74’ -

(VYA Gz g rYJ = r—\(\('L)"')\/S) - lﬂ(f) [Yﬂ:(e (Y‘Xe? chc 012(0,,0)
9 ives fthat ry; =0 Sor 14155 Sine K am 'm{?gm( dowsi,
we ccoucjuuie U/lat I';O \:Or A e LtS O\M&— Co X%:a{‘(o,..-,dco’f%w

X= X¢ eT oud %o lorM ST Thie slows Yot

(oM=Te R/Ru @O K/ _
%) Sef F R (, P=r> |* KB 9 E&kq,Té Rl ©/te,

/ ":LOE’)"’



a5 iy (7). We have
PFy F o FoTorM _ M _ F&TorM F RS

@9 TrM — To rM @YoM —
aud So €= 5 T heorew {25, g}/ part () we_ qlSo }/lau{
{hat  [=TorN = T ad o
N:= R/Re, @ Ok{Ra, & R/Bp & BB(Rp,=

Willigot [0 o guerality, assume Llat ey Then For Lticu LQ\MMu 1Y gie
Eo‘i :{ 7(6?’ XN Qu be geueereQL by Yoo, thau 1 Q\w@i
={ ke | AN Cow be qevermbed by Fose Nt elewsisy

Kb
I‘l‘ ‘?ollou\is 'HM"(? U=v CMOI Eu-\:tif)j Yo AR 3!

_140-



