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Zewmelo — Faroewlel’s axtomun.

1.0 Hvad er ew chuﬁo&_z Ve fan alle ew vutuites- Fovsene -

1.

melse af Lvad e whoeuﬁp&, er. Kt en ew /uwulc'fng af
%‘;‘3’ e klarie af FO’Q/-L/LZZV, ew grupper af twelividoy,
et C(/g/?/LE?q/,t a,,[ &aﬁuwldo(e) ce- 7 divie Cesteuivel-
an  er wddcteoldt, al v Ran tale oue, al neoy E en
tud Gt < Wc&ajm, ev ol < Flasace, HL livren
Pupptn, e ew el a/F 47316?a»‘vt i 7 mge,u?;&_.-
’567/1&64/5 ﬁ?g/w sl en Q%nymmocg af twad dew
ev eleamenl < ea gww, /m/caujoco o7 Lvacd Av htec
en . Mew “Huvacl ev c(?w:t&? et teoreu /:;. ew wreng-
de! PZ duw eue sidle Tar v ew ewchkke /Ja/m,hujm/
S 1t wmed  sckhuvlied 9«744&; e Waeujp((/u Hreww v<€
fclr,s thhkle dowm W&ugo&, a/ccqlo»c 4124444{4&1/!4 a/f ol
2 2222
paf, dew  auclun sidle Tav v visdc 4ch%&ng, sow UL
woolige vil aceepfae dom meeugelov, £ eles. /Ja/mfu;t(?w,
af atlle fwweugcau (et a«c/cc/ozzm af sadlaunt saulingor
sotu ’”4—’55'14.5 elyv ﬁfcw ol poradexen.,

n

wa’vja%u'{{ct "Mracd, ev ew 'Vlruc‘/u?aéc, 2 " o salidey ilele
Wb;«b/—&p&)/&awt Ovevrantcuclc mnole erv olev ewcliue ML;M)
dev Hhanv  Fuunet Govvare et ﬁ(ﬂco&adﬁ[&uc&'

1. Lad, 0% awtage al v Tav %wo(/t € %Lulcmaﬁ/tha
Soue  Fevdww ot tiave besvand 4/3775ma&¢' D'g, derwedl

|
l
|
|
[
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Loav ew sakaldt wodil ﬁn W(euﬁp&lwu . Tuden < ‘ﬁ.ol-wv svael,
?'DI'L vt opancerkSoul pa, Cat  svarel  skal Df»f(effa&, e
1efler Frav , 7517;, 27 syres al ot er flfeecasntdlbesicte.
Frust o3 frewmmiurt il wi Facve, al wmie A e ew
/m/az%g ele a4 e il et velolefiect up[sa,?m at “.J“"J
at "a e clevient ¢ A g tr  dille opfylelt, stacuver vt
T ae A,
g T s[jm, 07&;3 ,‘a/f a tlticiee A ellew at A faw a
Ao element ellye at A ceutallen elere il a.
Vicle Frever v<, at dov ?«celaéw it satealdlls
IPENTITETSPRINCIP.  To wmeeugdev er idudbike, hwin og Run
fots  de Rav de sawmmne eleneulin.

Ea A oy 3 wmeig ooy (c Acwrne model), vif vi ge,
at A ev ew a&/@m/ce%o& af B ello at A ev wuoletbold?
1 3, C? v sﬁiw»u

AcB (clln B2 4),
futs el eleament « A ev eltwmentd ¢ 8. TdewAc deds -
73%{46{73 /3 el L‘/M’:(?Uu a.M.; ) at dev ?,@ém
(AcB A BSA) = A=B.
4 p A # B,
A Wmc%g:q, dlvcetgde (ACB), fun AEB' o7

De évnigb ferav- gyf}n bty meduwdor o Forue af

sakaldte axtomun. |
1,2, SPECIFIKATIONS-AXIOMET. | Haris plx) e el udsagi wmed
G fi vaviabol x [t skoldt prwctikat ] g A e e |
Mtoeu?o[,o . 4 ehasfoun odv euw Mugaéc , i elmadin
wetop e de elvvmenlon a€A, foo twilhe pla) el
Af id,mﬁh/hpwfocc/afet ﬂy/fg,w, al dev er nitop o
/mc&ugo& mueel  dinac 7&1&5%. Ve {c.’;lé?/nw den
{xeA | poo }.
Det e Q}cu S«lfnfij e Mmoeoogclc af A.
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BEMAERKNING 1. Vi tecvev thhe, al du Kl foal pre-
dikat p(x) Feucdiy eu fmwnﬁaa , der 0w elemenlon hav
ellvat x  foo hvddhket pia) galdev.  Fuwelis olew (neiol-
tekid foo el ‘g-u}vt pracdikat p(x) en sadaw Wu(? ele
E, an 1 al wmeuglin

ixe £/ ptx)}
sour  €lemuenlin  har pacces de x, for hoedlhe Plx)

geelolen . ] aa  fald sigen 14, at pradikatl plr) en
Mg o Gesbevnme i o , 7 Wugdub oveiutor &lcfmw v
ix | pix) }.

Ve 9&2(/», al deue ev _r&g%b'éf'gf}{_;z; vied )D'uedc'ﬁau‘tf /b(/‘\')

BEMARKNING 2. Vi Tawever chble, al eleminlinme <
2% ’m/wuia& ihbee Atlv er wicengolen. Tveatinwod spill
sow  Getcudt m@uﬁdow af mc&uﬂa&,«/ ew ‘gc/ya(fcltj 20lle
¢ wmatencath (07 dit e Faktiohk eutlsl og thehe wogin
wirtreukmang al aufage, ol fwnl clemewt { ew meugde
by e _ew wmagdle).

Ve *#au Sa77214-s frestclle o3 ’Vl’lcetft«ga(vd A 7 B, sa al
v hav bad. BEA Be A, Speccelt hrevev vi th-
ke, al euw ameugele < e veew elevenl i sig Al
[mew vi fiav setw fo{f?o&j soerl ved al Foestlle o3 e
mengole, Lev ev elemint © ség actv [

Er A eu geven ’m»c@ug.a&,’ Raw ¢ {c/wﬁz: fmceu?aém

B=1{xeA [ x¢x}.
Mce/ujdm B8 ev ew oa,c/m/%g,a, af A, men B ev <kl
elenunt ¢ A, Hii vav BE€A ville 17 & wmodstiden
Be B < B¢ B.

Hevaf fan: Fro Tfiver mangol. A foudes ew meugel
8 (eudda eu aécfmwuﬁo& aflf A), sou ikbe er elewmenl
t A. Speccelt fan:
RUsseLL'S PARADOX. Tngu oy ole Raun have
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alble wmvenacley Aot elemendon.
Auclinbedes udtght :  Peadikalbct "x e eu weengol”
er thhe ancen ﬁﬁ& Gestei nreeele .

1.3, PAR-AXIOMET. T« 4o mm;(c,p(w A o9 B  ekrascsteen al-
ol eu /W%a'ngoa der aom  elemenliv tav Lacdle A o

B.
/4 j[ N /> 6@-4‘ ﬁ é,a %&“ AXLOUHE t fvffj . A : J @t 0(6@/ ﬁit&&/l eu

wiewg e, Tty elemuenlov wekep  en A oy B. &lc?%w
Adew (A, B oy fealdey e il woidnede pav Gestaewole

af A o3 B. Dew speee feecren ved
1A,B}) = 7x] x=A v x=B}
Hovs A = B, shuvev vi tlot §A) foo §A,4), allsa
A} = $5x [ x=A47}

L4 SUM-AXIOMET. T oy wiceung ole € af maengdlew
ehristonn ew WCE{AﬁaL{, dev a0t elemenlin fav ethved
F/chmz,t der er eltrment ¢ ew af ole moeugdley, olev HL-
firun €.

Af  spect fi fations axiomel ﬁ’{?w ad, ab dew feielen
ew mmgdc vty elevmenliv wchop erv ole elenwcnlin, clev
Mﬂm/(/u ew a/f ’cheugalwm ¢ €. Ve “Haldlev aﬁuoﬂzmi«;zgs-
mcemqacm af wu@ttjaéwm < €, og v ‘fkﬁcyuw eleer
veg ellw U Rew  spec fiecres veol

xeg X
Ug =1{x [ Tx: xeg xeX},
Ern € ={A,B}) strver 0755 AuvB fo %—Leuuitg»-&—
moengelu  UiA,BJ,
BEMAERKNING 1. @wfuﬁm a/wuazw&[:w af SwwmaxAocumel
Ug Par actomet fllactev L wdcﬁﬁ mang gﬂém
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fnacewga&/u Apyeee, A al defiec Wg"é“" ZAg - ALY, fuis
BEMARKNING 2. Vi fay ihhy Cehov fo & axtom for at defe-
79 UUeswmeugds @ Hria @mmmm?@afwxu?mﬁmﬂu_
dvs  elomenlin ?Tf, specchicinen f—”cal[wm dew MNE ved :

Ne = §x | Vx : Xe%’%keX}
[Hvoto e fmmmtm o ouc ot dov facds elomesTon ¢ € wod -
%ua&gz ] 2% = {A, B} stuives AnB: = NIAB). & wkt 2

elemeult Hero, ﬁafdu /4 g 3 M 0mskuc&amoe_i¢_@alg A\B
specifiecres ved |
A\B = {x [ xeA nA x¢B]

1.5. POTENSAXIOMET. Til hver mewgele A = ehsisfrn cew
e ’Wtaewgv&,, derv Ao elewmenlin hav eulivev OC&[W@%LC?&AL
af A.

At specefi hatousaknriomet #f?w sa, at div fucin
27 ’Wl/@ugo&, tvry  elewcendoy ’141%07 ev cé&['wmzu?odmm
af A. Vi *kalolev dew A's @os(cuafl/anm;aa (mceuﬁaém. af
mec?c&,&) og w 'gdcjuw dew, PlA). Bew ’Sfa&ccﬂaem

PA) = ix | xeA] |

6. UDSKIFTNINGSAXIOMET.  Hvia plxy) ev et udsagu
wed fo frle variatle X,y o9 A e ew W&“ﬁo&“' sabeclin
al dev foo hoat elewent a ¢ A foude ew m@uga&,
A o elementer fiav et vt y for hoilfect
P(a,y) W&tw, da  elacsteren ew ’W%eu,go&,, dev 30410
elemenln, fiav hhtnt y fo fvilhet don chsishor
el elevwenl a « A aa at p(a,y) W-.(dou.

Auvclen becles  ed ﬁykt : Hvts dev Foo fverl eleanent

a ¢ meugdin A galow, al prackihatt play) ev
Mgl besbernmensle, §cf ev 0745» pacedieadet
"Ha : ac A A f:(q g} /mcamgoa@mlomwaa&.
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L%  De }fv—t,cga‘teudc avtonur fav wdtalt sc'g oue, at dev ctdden
viare  frrudsetningor (oue vasc wrengoli ) eksistener ny.c
Wga&w ( Wd’ LA s keole edo,ms/ca/(fvw), M'?%p“?t ev
derfon 07403
EKSISTENSAXIOMET. Der ekiisttrtr ew ’W%&ugo&,

Hera f %"""’) al pacditatet "x#Ex" e wcerigele -
Gestemencle,  Dew specifiecrede moengcle Ralees clew
Forumac lea%quCc g ’ﬁc)(oruq &, Dew er *arakieriscred
ved at ulet x e elimunt i 2.

Ud fwc e, Hormane ma/uqoa, o  raw vi twdhre
ehatsfeusen af oém&jm eu w{ékc mugdw F els. en
e} eu anoeug ol (/ﬁ 7.3), og dew hav el element
(’Vl&mlfg @) 7y clon ev denfen, ﬁns/ﬂc[[«,j fra ©, s
tgen elemendlin lar. Tsvaende s 24 at mamjofm
{Q 1}} ev ﬁns&&é&,ﬁ fra tCaodle o oy io}. Bewoenlc,
at Ty

e {@] g oc jiol
BEMAERKNING. Af Russcll’s Pursclov 1.2 og Bewsoorkmig 14.1 f-

1.8, Af e 7{0'“3“03“0@ axtonun ?{9/{27(/\; aoue nevul, al dew
er Muo(clf,é mrangc W&Lga‘w Mew ot sitren thhe, al
dev ehscsteuy  ew e (7»& med  utucleley matge ele-
’VH/WZ(_A/ For af Siﬁ/u ew sadaw €lsdsteuws ( [ e pmm
UENDEL/GHEDS'AX/OMET Rer ehristern e <hhe—fouc
/maewga&, N a/f— mmga&,u} sabeotin ol dew tor ot
ae N Fidin el eleavent be N wmed ac b,




A%@ﬁm 198 4 M@uﬁduu 7*

1.9 Ovtustieacte ev di § kv, vi  stllw #E & svaw pi
S/bmis'matot "Hoadl er eu maaugcéc 2" Eflpy at tave
Foromutont dinse axomiy opdages v wnidlidid, at
vt sttt lhbe Gelidvev al  Rewole svarwl. Alewe wd-
fra axiomntriue Fauw v wdbole le &qae@w g soel -
mu?,m, v Ftuctww ﬁa, deve  elesmentenc Wz/@ugo&,&%
Ucin at 7@ ¢ aLuM/UL nevnty vt
W T #omu?dw A 75 B fucer ew Wa&oga&, AxB,
Raldit dut Canfanke produkl, Luvis elemenln e ovdl-
necle pav (2,6), acA, be B.

(2) En refafeon R ev ew fmm?do, dev ev MW(?,LL

af et carlesiste proclukl AxB  fa parstude mug,w A
o5 B. Relatcontus dowmeoent e /maw.galm

dowR := {x | Fy: (y,x)€R3

o9 cleus tillede (ellw vandimooug [ ]

raw R:= {9 / 3/\' (fj,X)éR Aa,uﬁ,e' :

For twew actation R ev a?sa, dw wmmc

R = | (4, x) | (X,g»)é/?}
en %&an oq ev S motm ew rclation, ew a7m dew
SW«MLSW

coR:= {(x2) | Fy:(ny)eSAlyz)er])

e %fa%n_

(3) Eun aﬁmacm§ v e telation £, som opfylde :
Vxy,z = (x)e f 2 (2,x)e f = y=2.

Too fwot clomut x € dout Fowdin albsi nibop &

eommt 4, 44 ot (yx)e f. Dt haldss Lh vardi ix

9 ﬁﬁc?/vws y = £(x).

(9 Ew WfMGLfMM? f{ Sigen al vweal ew i'ﬂo(abwouﬁ

fa A FL B, og wi S@TW

F: A—>B,
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T dowf =A oy rant < B.  Mewgdin af aftild-
mu.j,v\/ £: A—>B ﬁck?m B84 [va{rﬂz&z/dvfmmb?_
de?]. Foo fver W?céo A ev dew rdentatee a{'ﬁvfotmu%
Td, el 1, Lostuul wveel
T, = { (x,g)eAXA / x=7,}
En ASB ow dilmaugele, Foan dow idadbislec af bilelmsivg,
Id, opfallis sou ew aqugm;? (falotet tuklusions -
Gildrugen ) = A > B.

(5)En @Wc{mg fF:A=>38 e wychbw firin dev Foo alle

elewmendin a, ,/0-?/ Qy ¢ A gfce«fﬂ&,u"

fla,) = f(a,) = a;=22,
dew ev Awyelduw , L dw foo alle ebemunliv b ¢ B
greteles Ja: acA 2 fla)=+t

Yim 7 sa fald e 71—’-/ en a/{Mmj B> A.
6) En £: A > B eu #ﬂecommj, detivers fr frtw cilmoeugele
A" S A bdtdt af A ved
F(a'):i= {yeB | Tx: xeA a flxl=¢y |
Billedel '&ciu;fwm Dg/uf
Pa’) =:1 £(x) | xe A}
For fue "L"C’m‘e“?"&« B'c B cifinewun wmblledil ellw
m%%%m ﬁ—n B2’ ved
pl(w) = fxeA | FneB'}
(E»a 3'= {6} Ty beB, skriven ofte £(b) fo f"({e})_ )
('7)!_:4, f: A>B eu #MWﬁ, de foneres for feve MW‘A«R&
A'c A wbukdomen fL AT ved
FIA = {(xy) | xeA A yq=f0].
(Q)E'L 1E.'A - B 0'2 ?rB-—)C q/f&[dm;;[?w/ /}af&u 0-?/5«;5&_«_,
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Aamunsalle 2ctlation ew a/,fﬂv'(a(mcy
gof : A — C. ( med 7oﬁ(x)=c}(f(z)),:re/-\>.

(). En aftdduigF:T=>%, fow € ev ew meugde af mwugdey
fealoles 074;/ ew fawmitie af wmceugelen og Amcorgolin L tfalde
familions tiwdevwcengele A,t’&imeg,m Fls wveewle © et
et ¢ e T {H‘;lc?/nm oftz F;', 0? i skuven F = [Fi)iél"
A{Mo&w‘uﬁ,m; Gillede, alisa 2an F, er WM?IDCL«,

iF; / ‘€ I}
0? Adenne /Wl/c&w?c{m ‘ﬂme«u/mj& ’m/@uﬁ de ( J/ﬁ Scwwa,&/wm.udt)
bk B UiF, |]iel}.

ier '

Er U dewne fnuem?»&mwgaa, defrivern ﬂgualufm@gdm
af  famitlien F ved

e?IFi FE {X '/:Ye LLIA Vier : x(z)e/—:.}

Foo twel wedix 4 (o }éI) ev dw 1-T paogckilcon  otefe-
mend ved

p’f' ;= (XI ) . E. _ iJ.
7 [ oy /*éé_o Ay =x6)

T, : X F.
PJ v'eIF‘ — FJ—’

(fo) Eucely cnchres vlya Uewdelsyiecraciomet, at oun
elscstery  ew ’m/c&wg/o&, N, Apour 0/"%‘]’6""/‘} Ao B
ve sfllev L 'vww/wg;&,w af m%&gA fal //,, Tajtﬂs{e,-
mels Op byyqmiug. Og/ug%m ve~ fo opfallc voua sad-
’Vmitjc Msysluuj Aow nogel ded frnces ¢ deume Yol
Bewwerk, at vi fou wﬁMdMJW e Adovene N
%w %o(mutcje nofationw : E£: N > A skiiven oft f=
((E 2% SR oy fo Famitor F: N> € shiives
o {F’;JF:Z“J' P= in / t'e/N}), F;Q[—;u’-u := tLeJ/N‘Et 79

-3
F.;XF2Xo.. :=ié<”v,‘:t- .
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To.  Moewgeslow Hac d/a,lou s fpézwc 187, oo
u&ﬁ%c sou TRl q,/ozum vanv "a«u«?w&t ved ew
ofm%zuf/t” 7 scchle del af 71800-Yalll tecld telecdes
moeugelitae el fra At symwipukl, al duw vov ew
del  aff &-j,cle,ﬁuc al dwus )b%ucw/o/vw fauw wdledin
af e {Oﬁmk,c fma%/o&/ Delle 741/3/4uul¢:f e Mﬁjt‘t
da Bertaud Rasacll formuleaedde sct panader 1 1903,

Dew frsle axiomaliske 079477 af W&mc SW{A

Gt Zermels < /908 At sz{wA ariomun yoluligour
dnefliv, af ta. AGrabiaue Fraewhel ¢ 1922 og oo
axctomuy i hav skibseul e essentclt . Zerme lo-
Fraenteel ’s axcowuen (ZF - WMM) Det shal
Mwl&vskeg,m, al odew S%M 0755'77 af ew Sﬂ?féuu
axtomatik mewgdelare Freven ew %7:4,5 ;bmusw«-
af Hvad (wmatewatisk) {b?dc er.

7.7’1. Udovrev ZF -artomirmne HRaw wman stcléc #d,m,&ﬁ(,u Fera o~
2 A en wmangele, Raw wman foo fuew dhfee-fou, cdel-
W X< A }wlyc el elerunt x €A, sad at
X e
Mew oxtommnne tfacn thtee, al dew eferistory ew af-
{Wfﬂbmv? clev *C hoer chbe-toum Mmaeooﬁoa XxXe A
{lronow & sidaut wdealol clewment xeX. &o;ac:—
daw a/{&v(d'n/mg Faldys enw wudval ﬁwo/ekow

‘V/Molmu
d u:?/A)\fe} — A,
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sSlotss al den oo Fverl chment X € Pl foy (des
fov ten thtfc - fou a(,(/fmaeuﬁptb XC.'—A) ?czloéw
u(x) e X.

UDVALGS ~AXIOMET. T eulivey mwugole A thatstoe)
dev ew Mm%/sﬁoukﬂb% fﬂf A.

~SW nevut e Ao ewdwnw b ﬁww&t m”aéaﬁ’-
wifcon a/‘[ ’W'%gafm/': sote Oibfyfoéw ZF - axtonane .
Maw ved tledre cugausy our axLom sy fewelt ev Teouwstc-
stent  ( tuhkousisteun velle ‘@cﬁ;a&, al din frietes scet -
m?w, Ao veel Tung  of avomone Faw tiele
be vrata oy Wng>, Rerisod ev ol W;’t” af
Kunt GEodll ¢ 193§, at dev foncles saluumgor, fomu-
rect tivdlen for dewme Feorl”, Aoun huvtvkeew Foaw Geur-
as ey wmodbevinns ved fug af axomune .

Saume & vl Godl, at fuia ZF -sysfuuel er
Rousisteul, sa  fas 7/502 et Rousisteul  syshou wved
Wl ZF - aviompmme ot M{é& udvatysakstome?.

7 1963 wviste Poul Coliew, al Mm%/wwdmf
ete Han wdloliy a/lﬂ ZF—M(:ommfm) g Mra ved.
mu, al safrend ZF—;74¢WJ ev Rousstenl, A
tar, wman el +ouassbeud 97/“‘% Lade tvis maw
Wl ZF-axtemunne Mfréw Mw%,wwb‘om&t 9 hues
o b ZF-axcomurne FL vn  wdvalesavionieds me-
gfo{c’ow (£ chr i cew fooiitorc e fom: HRew Fricdea
digen  wdvalys fruktion pi R).

7 ek fo[f ole V@C?/vv v al accepttre
MWZ;A'MMMW e vl M} ool oF
() ¢ margenie focnlave do wailiabn, i wdvalyi-
aclomet - elln ew Form doaf - v e ,Miﬁlmd‘-?
for wd scet 1
seel wang.
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2. Fhoipotun,

2.4 LEMMA. dad f:A =B vewe ew afbildmug. Ba geololen:
(U) = (E) £ e Awjehtiv, huts oy v fvte dev Frnden e
-wp@.fmg, g:8—> A, 2k at fegq = 1.

() Hui A28, 38 ey { wychiin, i og Feun fovia olew
ﬁW?&A ew a/{&ém? 2:3—-)4, Ao ot ?o,f-—' 14
(i’i“) f ev ’gLJb[ulur’ T Dg Gw Twes clev Mo e
w{&(oumg ?:3—9/4, SZ al ﬁoﬁ:fB u-? gaf=1A,

7 Cetre flacte fadd ev 3= f7
BEVIS, (i) Fuw fwis": Hew ew det modvewoligl at Gruge wdvalys-
axtomel. Rad G vuwe a%mdmgm tertent ved

G(e) = £7(s) , beB.

Hrov vewdi ev ew clwmeengole G,(b)QA,/o? da, 1 ev sur-
Jt/lf,l/w; ev G(b) F2 for alle be B. 1—7*(?4&7 ev G oew af-
MM& : B > PAN\{e). Lad w:F(ANie) > A vew
e wd AM/@M%?&A. g&%g:uog:ﬂé/\
’ﬁugw. r
Restew af M?wm,mfwm foo femmaet ev eu we/(/u; i ele-
wmewtan WMWW Uabvnégzamwt ev thetre moddvew -
Ayt 0

2.2. DEFINITION, To mewgde A o5 B siges al favt Sawme
M__La_;‘%@ ellw ab vaw wchvipotul , o9 v shcvew
A S B,
twin  dew 'ﬁuwém ew ‘KvJ(Jc\LW a/oZMaﬂu,mg :A—>B
Hvts dew 0T frudes ew WMM ng : A > B skw-

vev v

ALB.  (elow BRA)
A 5570:. al tave vmcnolie %hgﬁag ew B, g vt stercvev
4<8 (v B> A),
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Loty dev  fuinctsn ew 1upchir qwcmg, A B oy tugia
a/%.;gmﬁw: A —>B ev 6«‘1%&,;)0, aldrl
A<B & AXB A APB.
(1) BEMERKNING., Af Lewwa 2.1 (i) oy (4) fpéfj,w)%iv A+ 2,

Tty ey frnden ew suyeldir O/,ZWW&;’&(?: B—A.

23.SATNING, %mf%ﬁﬂ» Wuga’(w /4,307(') %teéolu):
(1) AT A
AT B > BmA
ARB A BRC = AmC
(» AxA
AsB A BsC = AxgC
ASB A BSA = ARB
@ ata
A<B A B<C => Ac<C.
BEVIS. Del scdrle lc&(/sa,7zwi(3) ev e Founetopeus 04(- it suedhle
wdsagn © @) [bonfo?] (o de Sueige uclsa o hiviells). AL H4E siasl:
uaL;o,?,u, Z (2) ev of-fy,caét; e woltliofdet <
BERNSTEINS AEKVIVALENS-SETNING. Huis dey fricclss ew
MJc/cﬂu- a/f’ﬁ—v(mg/ f: A—=>B oq ew wgckéw— aql*ﬂr/o{muﬁ
?:B—"A, vy ﬁwcm o?/wt ew &J&kﬂra/f{-ﬁ(dmjr/i—?;@.
BEVIS., Der frucls d&fmwugo(,w S A, seu Of{y&:&m
(x) QQA\Q(B) a?, Zlaf(ﬁ)g & |
f@kA. R=A. Qacd C vaw ft&é&xzm@oﬁm# all, Aoclansre ’
va(&u?c(,uv, allii C =n{Q/Q§AA'Q2A\%(B)/\ g:»f(&)g Ql.
Det en Rlant, al 02782 C fan ajﬂms%wém (x), sa. vt tav
(o) ANC £ 4(8)
(1) 9.-{ (c) < C. bwclvidne  ev
@  Cng(e) < gf(),




(u)

A%a&a 198y ngm 1y

i (A\?{B) v go f(c ) vl 70@;7/%11,\7 of»;l%,é’oéu (x), og ;@fgclgj ev
Cc 64\3(6) U ge f[c) ag it er miof f'asv‘a,u,;&,u,

Da g e MJCk,\LW M?w At af (o), at dev foo hwent ele -
meut xe A\C  fucdis %(,\Lo;/o et elemund 768 sa at 3(5) X,
Tdut v ’@c%%@v LTl @&mutty 3'[): ) definews h:A—>B vedl
{f(x) twn x€C

Rx) = gi(x), s xe ANC.

% _en mq;clchw: /]%»‘a? wwmlég, al v foo a,,a,€ A hav %(a)=
%(a,). Hois [aj,a,} < C, ’;Eo'{?(m a,=a, , da £ er wythbr

Hvis fa;,a,} € A\C, '#f’jw a, =G, , da v fo 4o fav a£=g/ﬁ(4,‘,)‘).
Og van f.ehr. a,eC oy a,e A\C, sia wnlte qz=3ft(a2)=
?ﬁ(“f) = ?’f(al, veww | wochbicl med (), da a,¢C, a,eC.

L v suyekliv: Yad beB. Hvis q(t) € A\C, s& er b=£(3()),
g Bwis g(b)eC, si ev flge (): §lb)= gf(c), med ceC.
Da 9 ev Lch/[ava ‘f—vf?w b = #(c) “(c) @

BEMERKNING. Vi LGevirer acuer, al wf&wu&j Fo Mmeng-
dew A 77 B allcd Foouw SWWZ(,Z/M,% aldse ot dev W
dev : A< B ellw ARB ellw B< A

19. CANTOR'S  SETNING. () For eufiver mocvgele A ev

A < P(A).
(ii) Lad, 2 &W moeugo&zg jo,1}. Ke. en for ewtvev /Mamga&,f‘l

PA) = 27,

/
BEVIS. ()¢ AWW x > 1x}]  xe A, e %mu?mlcg,
ew m%cle,‘f}v O%Matwwg : A = PA), sd v faw AS P(A),
o7 Afal allsa v, al ol {hte Fiucles @km mfﬂufal-
Wgw : A > PlA). Vi wvner, o dew kb fclen  suyek-
Yove azfﬂu&ocwoujcu A— P(A). T ew gwew “/fr&&’[%mt—]
Y: A = Pl4)  kaw v 'gehagfc ’Wba%oga&/w
Vi=s {xeA | xéd yx)},

Souw g0 er  ew oéo[mcewga&, af A. Vi fav allsd yéc/D(A)’M
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Y d g (A),
fhe var Y = Y (a), weel ae /4) ville 1< Fa modshioleo
aey & ad¢ y(a) & Qgi-' Y.

Q/f_/}_” Mvawgoaoo 24 ev fmcelbcjcéuy af alle afﬂb(e&w&dyn

X: A — Jfo1}.
UZ 0&}3% a/fﬁc;(d%o'oﬁ,cv (7Y, ’14&#0'/: de ’ﬁa/w./c/mzmﬂm/ﬂc ﬁou/c—-
fowgw ’)fo-u dcl %'Lae;ug lerrc a/f: A, (Al e Faralteristtshke
Ffauletion. Fou dﬁ/fmaeoc(c’-,o&u, B<c A e wfﬁ(&[%zziﬁcw ¥a
defvivent  ved

1, huves xe B
)CB(M={

0 , twnn xe A\B.

Ve B 1= Xp  debiern satlecds e Cipcletur a/f{f«d&(ml?
PlA) — g“, wmed ) r— 9("(1) soun wwvers WY

2.5. DEFINITION. Vi wil Ralele ew wmoougele A fou felle-
g#, Tvis A e fow ellw dev frndnn e swyeleter af -
’W&(Wg PN —>A,

fu a%ﬁdacwg i N-=>A e ew ﬁrlff/c = (P, 0, ) med
vewier © A, bu Rk - Youe ’I/l/ta%((afo&,A v allsl %%' T
dew foucdts euw sadaw {;{d,,,c Fvore  etboent clment ele-
et tfa A Cluvew "Falt med” Ao 075%0&,1) < #//%,m

Af Bemcezlémj 2.2 Mfﬂi\) wvidele (Gart, al ew

Y ogu g i A ev ;‘@(&J«?, ’ﬁm‘xs,ag M'&m A< IN (03,
Teatd ev AL Faktike thke oo vewcls b al ‘Id:ti&l/ag/b ted -

&l m%ﬁ,&&, A Fal ol Wmemm/ s oclew er okt —
potut med N, vy cudiliy, i v v fou lle cchui-
/'boﬁﬂwt wweol et aﬁmt
/N<% = {11"')"}

N

af N, S At st il felolt, ev 1 eleventowtallt < A.
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VGO"LO"L&uoCL 7/(/‘45%@60‘) ved, ewoéclcgc, W@ugd(/'j Fonvars tol
%a/b;;&t P /\/R%@L dal. Mcod bGlawelt olirae %us&a»é&.«
(1) tu Waeocga&, A e ﬁc{.{(,&é_/ Hvea ] Frwe Tuzs lewe en
ecolelly  elln wwneabel.

(1) (V) B moeugde A e weudeliy (dos ihbe ediliy ), v

3y ﬁciio NS A. |

(‘1() (» & m:e/wgo& A ev Lé@t«calcltél Tevs o7 e Lue, A ew

/m‘ﬁ/uipo{culf nwed  ew a// stue oeja dcf(%lae%gdou.

2.6, SETNING. Pwom/otm@u?o&,w NxIN ev nnesabel.

Med auwdre oeel : IN & INxIN.
/
BEVIS. memeuuag af eleveulivne < N> IN blﬂl“/ W'

(70!4,0(,(, skewma, *

i .
b e b
f !

guvev en {-%},khir a/fMa(/aMug, : N — INxN [

(M) kOROLLARI Ew falliliy frieuus af Fellitise mcug i
v igun ﬁwﬁ&/l(ﬁ
BEVIS, Lad A = D _A; v {o—be/wm?/s’m/cwgotm, twor allrl
i%WWgMI en 4@%«1«9 oY WW& A; ev
feellilis, . Wﬁwm#ﬂ#@’wﬁ tuvey meengde A; ev + 2
(ellews " erstallyy I amocl leoéu\?a@m f¢ [ A +21}), g
al I # 2. l/ael? 2% wwje/lch;f aftild -
%mg ¢: IN—> T for- twat me N ew suyiklor afbilel-

ity Y N> Agy,, da olefinens wed
'(;b(%) m) = 17&4,,(”"‘)
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E AM//L/(,{EU‘ a,f"&(,ép(wmg . NxIN — A. ?%? e %Mgm v

KoRoLLAR 2. &Wt fou ea weengele A e fowmgcéer:
E(A) Festieucte af alle ewcldye st af elencnlic foa A

FA)  Cechivude of alle folgo s N>A, dov ew Feoustanli fon
el vut .

Ke ycc,Can:

(1)  F(A) S E(A)

(2 Hvia A fav wivdat 2 cliawenlin, e F(A)S E(A).

(3) Huvw A e #0o og rltz[&,lf_?l ev E(A) nwumeralel.

BEVIS., & m-scel ¢ A ev ew a/fﬁt[dmwg' Zr’,"-,"'l] '9/4, Booe
ne IN, oy Wozugdu,o wf n-scel ev ﬁwdukt&ff Ax--oxA=A™"

ECA) = A4 v Atu Adu-
() Foo fwen folge (4,,4,,--) ¢ FA) fisdn me N, si al
Yn-1 # 701 = 7’"7-/: 701-;2:"' / ‘7’ (71172)"') = (71)""7rn) e en

WJ/‘/“(’W" "‘%M&(Wg : Fral — E(A).
QL Vc‘elgvz l%iséoéﬁda,c elemediv a, b€ A, Ved
{(x,,..., X, a,a,a,--) , tvia x,ta
Xy, %, ) > ‘

(X yoes X yby by oen ) | s Xm = &
d&ﬂigma ew tl(cfolc)lr;u' “’bﬂwﬂhxb&uj: E(A) - > FrA). ’Bmg 1 Bean-
steads ceﬂ}vimfuu.v&wtm«/tﬁ
(___Vea(,ﬁ«? a/fsaefmugm fv{’pu ﬁmsé’ at AT=A"NA ev
}Ltoc&.&? g devnent, at E(A) ev \‘zd&lv.j 03 ?cupyu&,j %udblc.g [

2.7 EKSEMPLER. (1) Mtewgdw%c /4 0? R er nuwmecrable .

( 3) Mo&wgc[m af eelle a/%c M er nuweratel.
%) HBev elaistoren el aeell fl, dev e $ramsecude,t.

VINK, (1): Kt ev G af Mgbv-t ew  bydebir afld-




%buj : IN = Z, Og clenv faiwﬂm Apun betecwell ew stc be dv

afbldnwmg : Zx N = Q.
(__2_)__;' Lt sﬁ%[cu/z Cartor (18%3). Bl en wok af wvire, at
ewtiechr ukerva €L [o 1L SR hbhe e ;Lwé&ﬁ.'qt alilsl ot ew
af e (c(fbuu F:IN — [o,1[ <hbe fauw v saxigc/e!'u Ebe-
rmcnloone %e[o 1 fanw wdhln © docincaltidhe
§~Oxx2x3--- x, € o1, 89},
mﬁyaajt ot vi woleleketforr  deci mal Grohin, den ‘erclor nied
tutton G- fallons” Tl ew gwm a/f’ﬂu(a[fvun £:IN—{o1[
a/a,?vbe/ ve el fal xe Lot [ aa at O<¢ £(N), 7—""
7@[ g/r/tfto(at, ’W/ﬂta&a
« = 0,a,a,4a, -
o a, ev Gestunt ved al a, = O bin ul m-U
C«z{/ﬁytﬁ[ﬂ)w#O V?Q 4,%01):0(/06'%&&'{/“/
{ fm) ev =0. Da vil «'n ocectmaley a/FWgc fa #(u]’s
T foiul m, oy ﬁ?’[goh\-) ev ¢ §{£01), f(z) - ).
@) TC weelt fal 5 Fatdn algcthank, Fwts dev funstin
el fv’éymmwm plX) = G X - f%/Yf %, wmed koetfieienTlin
9, € R,750, n % 9y #0, Hvoi 3. ev 20dl / #(5)= 0).
Moeu.ﬁalub af "rakonale” polynonin betegmn RIx]. Vi %aw
op%um polynomier %+%X+~-+7m X" e @ [x] Ao
7f'7[ (90, %) 9m, 0 - ) af 1ationalc fal, dev v
=0 Ha € vt #vw, A{ korollon 2.6.2 ﬁr(;,(/v
We/wgaéwu Rix] e wnwwmeratl, g da Fuveal frfjwcwuu—
wow CpFo i QIXT un han Fave oudily
s0ddpw R ﬁ[}w f?acsyfcu,wlub af Korollan 2.6.1.
E/_}_i et eelt fal 5 Faloles %’AC&LLM/ Loy et
thehe v a«%/ofuz/m/c Pasfaucu, ev o@/uﬂz, e  #owselvens
af (2) oq (3).
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R.8. DEFINIT/ON. Cu wtengele, dov erv wblvipotent meel IR, st9
0?/&55 al Hawe Foulinuels maegg___@i, Cauntor Foruodide
Al duv gelediw o sikaldle |
KoONTINUUMS HYPOTESE. CEutiw moewgde af el fal,
Ao lbie ev m.élclgj ) Yav Roubinucds /I/I/Lae?ﬁgﬁap{_

Unclew dMl/’Q/g,cZ—u. af al ZF-artomerne Wu’m 2
Rousisteut ‘;to-;/:ﬁowz, vuile G;ﬂ&( i 1938 at ‘ﬁtgl//amlma.m
ikt  Runne wmod beviaes o9 Clotrew Hav virl ¢ 1963
at /ﬁg,/bolwew Tl ihte haun Cevire, g at LF-aco-
merwe + advalgsacronul %M»‘i%emx/mﬂg/’aom twlﬁciz
et HRounisteul 974% [skmhg cerolew ﬁwnaha’/tmag w/
ZF - e fert s Wt’shu/)).

29, ERSEMPLER. Folyude mocagdon: () P(N) @) 2"

@ NN ) R™ meN  fay alle Fowlinwels weqhiy-

fed, Vi tav aldsd

PNz 2N s WM R =R (ne N),

VINK. (1): P(n) = 2™ iflye Cantmls scetusing 2.4 (i),

() At 2N 5 R s ved ol advikle wcelle tal i dAwal-4od.

T .

(3): NN = R, #i da N" ¢ ?(/NXIN)/ 79 NxIN S N oo
nw NN Pin)m N« NN foraf NNz 2N 5 R,

2
2

» RX/R ~ WNX /]\/N o~
(NxN)™ N R Rt alwdindilge fil ftele F1-
g ’ﬁmwf ved —1udule fior

S
“+
d
2
n
)
8
)
il

1) 2.10. BEMARKNING., Maw #aw vire, al dew for Fvew
AxA 5 A [ﬁvmaf S/becf&[!t:AX/I\/‘RT/l)
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3, Zowuw'sn Cunwma,

3.1 DEFINITION. Ewn parkelt ocduid maugele (X, <) #aldes
wduleheo t U“Lcé%t'l Loy emliwer Yotalt orocludl d&ém:eq,ﬁc& af

X fav en magenaut < X

BEMARKNING. Ha e tourmc weawgle B v eu Yotalt orclect
Dle[fmcea,gd,g af eutier partcell ool o(oéfm«(cn?aa , 75”/3!4« e T
S/Defc.éclzf‘" , al euw (ndukbvt ceelnd ’l’Vtthg,a(L ev  #F &,

@0) 3.2 ZoRN's LEMMA., Xad (X <) wvew ew parfell cdedt
mawngde, Hvo X ev  adubtewt crodndd, aa  ehaisteren e
¢ X et wmakscnmall elemenl,

BEMERKNING. ZLorw’sa Tlwuwma er el olo&t;s#ms&w/sn?w ;B

wd Aaloy %2 ouv, at Adew wneley vasc fazmxtmjov elesisse-
Al %o?ot, Zown's Curuma (03, f-c»ofa,?zzpu Mt's%ma?w)
spelloy ew st 20l ¢ mange  griue af wmalcmatikhon,

Vi ranw *Run Geovpne Zowun'na CGuuma ved ol m;&mga vl -
%Cgaa/k/liomof /( o5 vi Gevet Aecwere, at Zoem'a luvma
ev  ehwivalinl ned wm(ﬁvsmiomt).

33, Zad (X,<) vew ew partielt ovdudt megungele. At
#fﬁwwlp &W w foo  huen d&(m@ugo&/ A X mnud
UM'A ngp{m af gé magorauloy fo A, allse

My = {rxe X | VaeA: a<a},

ZCLDL w v ew a/plméjAM/e{l;ow PZ X. Ved ew “-twds
t X frstas  ew aévﬁmmbgd,; KEX sowu Offyla(,w f;’{é%
2 &Maa,o{w/ :




(ut) : Kk e ew totalt ocvdul a[(,CMug,aLu %LX.
(42) : Hvis aw delmaugde A S K ‘opfyleli, at M0k 2,

s ev
wldt,) € K

b wl) < B ati £e ok,

SETNING 1. Xad KE X wa ew u-tkad, o %?‘R?,a«t
M # 2. Ra e opsi Ko [a(H)] ew a-fade i X
Bevis. 0.

LEMMA. Xacd * oy L van elemnliv ¢ X, 3 %e‘?, al dew
fracin enw u- Rade, dow videtiolely % oy o u- tewde, |
sow  wdetheoloey €, wuen thhe %. Ha e L< %. |
BEVIS. 7{”0*'{3.6 autagilion findes 4-Ffedew KL S X, 56 at
e K\NL , tel. Beﬁagt 22 do(mmogm |

= jae knl | a< %} |
Del v mote at wviae, al Muynl =@, sa er speecelt (
LTdly, o da L e fotalt dnid o5 L 24, #[?w feraf,
at o(w frucles €€ ae A, sa at L sa, oy sa ev sa<th.

Tt Geviselt  Fover twdnekte, autager, at Mol + 2.
Specielt ev aldsd M, * 2, 7 v Raw ﬂchaj'&, elemunTel

me= w(My)
Ma L e ew u-hoede, oy Myol # 0, s0 2, at
m e L,

P dw awdun side ev A S K oy + € ,/é( NnK. Do K er
e  u- koede }fv{g(,),, Adt, al
m e K,

oy ot w5 %, Nu var me L 7y ké L, 54 m#t,
a? M?leﬁ 7-(0[0&,/ der euolda |
m < k. |
[ . l
Mew sa en me A @ meodshid med at ”’”‘“(%A)GJ/L g |
ad
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SETNING 2. tu M%&y ﬁzwm@u?dc K= Uka
af u- koecew /<3, ev Aly ew - koede.
BEVIS., Vi stal &F&»W de Yo 'Gcw(?b«fs&/.
“t):  Tad #,Le€ k= Uky. Hvi wht K, taclediolelis
tide ® o5 #fgw At af twwsma'et, at vi fhan C<f
l”g T < €. Atha Hudes et /'(}) sowe wedetliololew Tacle ’ﬁa?
£, og da Ky e ohlt cdit, gl folycls *® <t
ellw €< %.
(2): Xad ASK vane ew delmeungde si ol Myo0k # 2,
og  Aal k= wu(hMy). Vi oskal visc, af
(1) *k, €K
T ) A< R fm alle ke M 0k

ool % vwer ¢t eloment i Mk, [s&dawne fricelen, da
Mank + @7, o3 mz? ew u-hede Ky, A& al ke k.

Nu er

A< K,
e ellns fandltes ae A €K, sa ad K?, o7 af Cuwnmanct
vitl sa ﬁ!‘{?& *<a, ¢ modshid med at ke M,.
Da kj’ ev ew w-keede, oy ke MK, slullh at
%, = w(My) € Ky € Kk, wnaf ), o ot R,<%, fmaf
@, da ® var ot vilkadigt elmat ¢ Mgnk @

7. Vi Raun nmu bevise Zoww's taunma , ellv mere pewent
#hrcuct

Sz‘E'TNII\/q, Mcbm.lj/aa/koiomot' meoér{;;&q) Zoan's leruma .
BEVIS., Xad (X,<) vl tedukdoot ovelsel, o?&wl te veer Ecq
uﬁbua,é?xsﬁmlc%u f)&: X. dLad K vwwe ﬁzmj,amgalcw af
ally u-#oedin. Da ev K selr ew a-Faeds 4;/;{?«, Soelren
332, o3 dew oufalln ally u-hueles. Af Swtusing 3.3.1 .
pALZ dwfm,, at ,/ltk=z, Da K er tofall oedndd, o7 cevior

o magorautiv, wia ey af divac vae matsimalt elementlt]
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7- Velovd Wi .

71, DEFINITION, Xad ()(,<) Vvtene et fba/pﬁfzéﬁ crel et ’Wb@uﬁa&
Ve et afsuct i X forsths e a[o(/t/t/t@t«ogaa As X, S
op {7 Colev, at dev fouo alle a,xeX getoley

XxX<a A aeA = xeA

Abuwithit ASX haldes g, trir A C X,
For hvert elemunt beX @ 7’(@%/—“ tig
Xep i= {x€X | x<b]
Lram (med et passeucle bEX) Raldes el vent benteate.

4,2, DEFINITION. En partcll oduct mengde (¥, <) Ralde
velodnel | o9 welationtn < Tealelin ew velomdwniug), v
ewtrey elew - for de€Cumcende a,f X tfav et ;ZZLSZZ ele-
wmenl. Betuugelsn e alisd, at duv < ewluev thhe-
towi delmiguade SE X  Toudes et elemunl A,€S, sa
at dew for alle elewmenlnn S€S galdw 2,5 5.

SETNING. Eu Pmi&céf oednet fmce/(,«,g,a&, (X,<) ev vtlordaut,
Turs og Jow, Twn XN ev fofa € ovcdauet ! foerl oeﬁll a,/é-«
swit af X ev elerent Gerternd.
- BEVIS, L%": | Xad SS X veuw ew chhe-fou oéaewzaau«?c[e,
o4 tacdl A vea mmgm af 5671'6 mnoranlon fr S, dva
A= {ae X | Vses: a<ns}.
Rt e #tant, ot A e e afsaut ¢ X, 23 da S#F0 ev
A el wqle afswt ¢ X oy dernmud af fomin
A = X<b
med et pamtende be X.

7
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Ny ?/az’lc{u/

(x) b < A foo alle 5€ G,
Hi da X er totalt crdsut velle oev € weootsat fald Fewotes
et element ~€S, sa alt A< b, o sa velle AeX_ = A
vt ew worlsdrid. Cudvidne ev |

bes,

M ellns ville dn © () galode <A foro alle ~€S, o9
si e beA =X ew wmodshid
"B Lris”: At X er totalt crdeud tuches veol ﬁn gm

X,%eX, fvor X‘I{?" at /5@#1/42712 MWW?M {x,?}QX.

Det foule element Heu fan ihbke Vi X, og Ao wma At
vew 4, og An v Y X |
Laodl M ACme&taa?ZZa/fs4LLta?fad/)m
det  fouste elewmenl < W/A&WLWMW@/W?M X\VA.
Det f?ﬁsﬁf/s, al

A=X

<AH-
Hvin x< A, hav vi xe A, /ﬁmg,f X A c A. Er owmveudt
acA s& v a< s, Hi da v hav viat, al X ev Fotall
adwt vitle dev cwmoclsat fwfd, 7/@(0&,

A a AEX\A,
i wwodatiid wied at A wvar et afuit 4

4% 0BSERVATIONER. (1) Dew Fforumic cho&/ o ev velord-
wet,
(2) Euturer a&/t’mww?aa af eu velord et Muga&. e Aelv—

wlordunik. )
(3) Emturer thte-foum velordwl mceugo&, tiav et Ffouske

elermen®.
(7’} Tl twant elewmen? a < ew vilovckiee U m@ug;&_ X, Aowuc
dedre er svolale elemeent < X, frucles €t st ioldeltat
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0[1‘0»,{,;[;(,“;&} Avs et elewent ateX, aoue cf/:yfyloau

a<at g a< x = at g x.

74 BEM/ERKNINQ, Enten Woazc.;] Yotallt oiduct wm/@gc&.
X ev welorvdrmet. Er der m elemenulen ¢ X Haun oLe
NUVN VL AL 1L, Afza/t v tav

X< Xy < Xy < o0 < Xy

Det m‘gh?alc &/memf&[ Pa en vtlordiel m(&ugp&, ev mc&uj-
due N a/f MMaﬁj& fal med SMWM/&? a‘co('ru«;«?:
: 1< 2 3 < .. - "

M vi Rauw Gt Fonsdune stomne veloroleole mengden :

Tehs. kRan v udiide N wued et element w oy vi Tean

wdviele mn(%u}eg'ow L Noufw}) ved fartscellidsenw ®< @, man |

ME N, Heaved s |
1<2<3< .- < w, (

Og, fur tfan < Wﬁjm v‘vfﬁé«, & w, nmed w<ew, :

1<2<3< ... < weuw,
1<2<3 < --. <w<w7<a}2<w3<,,, J
|

o 07/;2 At Ffan v< Mﬁ:’r, et elewmenl, eudda ew tiel

Lot ¢ af ele munlon, osur- 0? v faw gutﬁtﬁ.o At nevue-

2ra bt mange gauge (!) ol wsultabt Raw ve
Omvendt e il HRlarl, al ewtliver velowAsl® Wttug -

e X Hav eu /iﬁc?/a]/na&hc’,’ dev tignew ocvenstacuole

Ut {muabacet%ulog af al elewmeulorne "hter slepapeer

op" Raw v setle x = fonle elewmenl < X, ¥, = fouste

elemunt < XVix ¥, Xy = ’fo’ma: eleveen® © XNix, 0,3, -,

w = }4:4?2 element < XNIx,x,,---}, wp= fouste ele-

it § XN\ fraesw} o



(%)
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95_ Sour  neyul o-v‘cw,fvm ev clew ’L«ugm greeune ﬁ-,, hver ’;&fa{,”

velovelnede fm/cewgc{w Tmaw Faw frustille’ sig "Pa dew
awdew sidde ev et Fbarl, al oo velorolutole m@uga&w 23
Lavy 074{«477[7,@5 ocveufor alle e mummierabtle, Sa 'ij(/t
me ovtvrasReude v ﬁ‘l%,{,u,oe(, acraldal, clev a?»uf
Ralcles -
VELORDNINGSSETNINGEN. Ewntvey ’W%@mgdc, X Baw velord -
MLl .
BEVIS, Vi {imagz;,, par (K, <) toatdewde af e d&é%v@m{?-
de KS X 07 ew velovelvng < fwﬁ K. Fov sadaiwnc
par (K, <) o9 (k' <") si/évw w0

(k<) < (k,<),
twis (k'<’) ev el 08722 afsmet < (k, <) dvs ws K’
ev el 069&: afsmit ¢ K (wmht m,dmi«gm, <), 2 dev too alle
X 4 € K’ galdw : i\’<"lap = X<}y
. Det ev Rlant, al dww hearved difinern ew
/'bawﬁaé ndmg af oisne par, o9 At e mok al vire,
at olev ﬁu,a&/s el fawp (k,<), div ev wmaksiwmallt w4t
il otdnmgen <. &y newlis (K <) maksimalt, ma v
Havre K= X (07 & ev (X, <) vilowdwst ), i ellns faudlia
el elemenl we X\K, o sa funne v wadeide K wved
Uffo}o(u af elemenlil w = K= K u {wji, oy v fumne
udvide ozal%mfow bl ew orduing < ¢ K wved fart soellilrin
X<W man xe K. Vet er #tart, at (K <) ev velordud,
7 da K=K fian v (K<) C (K, <) i modsteied

<w )

wmed al (K,<) var maksimalt.

fo  al eflivvine ehaistensen af et wmatlsimalt pav
ev il 1#%,(, Zorw's lemana mok al viie, al dmac par
er  nclubktcol  ordaede ved < . Lact derfor

(kj)<j) T  ew W?o&, af sadasiie par, dev

ev fofall ocdwet ved <.
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Zad K = UKJ S X vew ﬁzeuw}/z?,s’m/@mg,aéwu, vz ’ﬁc%jt
Yuni welattonn < clefinent ved

X<y & Jypo: A'eij\yeij\x??‘

Hevpur er cut mok al vuwe:
1° Reloatconun < ev ew crdeunrrclation ¢ K

2°  (k,<) er velovodnet

3° For {vt‘-cpt ] e k] et Q;S%(/t t K

v7o Fe X,gekj ?—C&C&f{/v A’<j? = X<51}
i sa ev (K, <) ma/owut fov vt (/(],<j),
1°: Relatorun e e'jmslfnl«? etlxiv, sa vt skal vise, al
e v fransiliv: Au/—n?,‘»a/t' x,y,z €K , al X<y o3 atl
y<z. Vely 1, 44 al x,4€ K, mox<, 4, vy vely i, sa
al y,zek;, y<;Z2. ZXacl (kt,)<£) vare dit stoeste (wht
C ) af de %o par (K, <;) og (k;,<;). Da Zay vi
XY, Z € kK ,0? a/f A’<t-7 o9 ¥<,7 ﬂf;w X<,Y o2 Y<eZ.
0? sa e X <pZ, 7 dermeol X < Z.
2°: Xad SE K vww etuw thhe-Fom oldfm«@wj;&,, vely et
7, & al K0S #&, 7y tad o, veww il wnuuwdshti (mht
<J) elemunt « kNS, W skal vne fo ol 5€S, at

Ao < A |

Hits 2 € Ky, fan Vi Ael(jnS, a?/wfe/u By S, A ogdeamw{ |
Ao € A. Hve A¢/<j, velgo vi 1, sa al e K;. Da
nE KK, e kidk,, o3 sl ma (k;,<;) veeae € af-
th‘ 1 (k,;,<,;), Ida Ae ki\kj , Wa(w o fvent xe Ky,
abl X<; 5. Specc'o(,b ev A, <; A g dervued Ay < 5.
_?:\f_: Lad a,ekj 5 lad x€ K 0‘3 Cwulng X <a., Vi skal
vine, al re Ky Da x<a frnctts €t ¢, sa at x,a€ k;
(7'?, X< a. Hvia k,;gkj ev p.uos%a»wém Hlar. 1 modsal
fald ev K el afsmit < ki o af x<;a €k f&'@wsike@.
9%: & hivelt udfra 0%'%[;@0%&% a/f < . /4

. —
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%6 INDUKTIONS - SETNINGEN (TRANSFINIT INDUKTION),
Xad (X,<) vew ew velovoluct mfmgoa, ry tad SEX vaw
1272 d,o[’mwu?d,c. Hves dew fon alle elemunlin xe X chuv:

O & X, =S = 1xeg,

sa ew S = X.
IDE. En X, deb fousle elemunt ¢ X, sa ev X<x, =e. Ha
<G, sihwrv (¥), at %,€S. Er =, efm.fa{[g,mm Kt x,, sa
(23 X<’(z = I{x,}. Da v tar vat, at 7%} €3, sikrn (x), al x,ES.
En x4 &fﬁy#ﬂght@u W x,, Tar vt X<A,3 = $x,x0,}. Fa vi lao
val, al x,0,} S S, sikrr (x), at x, € S. O saledes Fortsofllis:
& w At muuellli elemunt, dew e > ethuend x, , ev

Xcw = i%,%, - }. Ba v ved, al {%,n,--. } €S, sthuy
(x), at weS, OéUT He/CoL&gw'A ev il sh/t:wﬁfmlz bevin teoeline.

BEVIS. Var S € X FRuune 1t ﬂcﬁagu et fr/usZE ele nund
a it X\S., Hew ev X ., & S, 7 sa ey (%) ¢ mordshiol mee

al a¢ Sl

Y7 REKURSIONS - SETNINGEN. ( DEFINITION VED TRANS-
F/N/T REKURSION). Xad (X, <) vawe ew velovedudd
/Wlfwu,g;&, oy tad e v ?(/l}of; e Fmoterd ft @, sou KL
L aftuld wiwj ? , fvs dowene e €€ oe7Z€ a//snit’ af
X, ’%Aujmv eu ngdt/ &[9) Da fww(m dev ew ag,
Ruw  Ew af beldiin ¥ oed domwune X, sa at

(v) Fx) = ¢( f]/x.,) Fon alle xeX.

DEFINITION. Dewuc mvf?/aﬁ;?t LGesveudt a/f{v[d/wmg 7'[ scgm
at vaw wharsat bestoul ved (+)

BEMARKNING . Vi fewtev pu @[?) ‘vue sow elemenTel, |
nun Frudsoellu, thbn , at dv frwden ew Wgaa, Sotl |
fAav  edhoat Plg) souc elewmund. Deb ev sibedin e i
(ke - iviet  Fousc Buveus af- Soet%u.ﬁm, al dev elsi-

|
1
|
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stuey ew wcewgole ( WZL? Aaw 7'5 ), Aden Tar ellboenl |
f(x) = ¢[,‘f//\’<z) som  elemrent, ’
|
|
|

EKSEMPEL ., 1 diw veloroliecle mescgole (N, <) er ole

ceqle afsuct af frwmew Ng,o = {1,2,--,m} llw N, =2

o3 eu af {1.'4444,4@3 9 , tvss Adomcene ev et sadaut af-

suit, ev el - )Lu/af el 9= (g, ~9.,) ello it Yorwme

‘Ll«tfficf ’ 9=2. Euw Frsteuft ¢ fuu] tten allsa wL

fowet  sadaut fuppel el elevinent |
é(?/)"'lgw) C sawd (L 9= et eliment ¢(;Z>) ’

?e%stéomsaet%mﬂm zw{::djw allse, at dev fredes net -
OP/ &’W H/F&Cdm’z? )f"" (7[1, fz, ) wvied domccne N)
sateden al

6 =0, £, = Wt tn) el wen.

Hvis  foustac{lin @ ev Gesknd wd tra tu Lo skolft
@, dw H( hoeo /masu?otc y %M,ym. e fm/@u/gab. @(Y), g
ew wudvalyt rm,ceu?a@ A, ved al

¢(2) = ’4, (}(?1)"'1?%) = ?(?'n)

gim seelniing o a%mdmﬁ,u., £ =(£,t, ) whown-
swwt  Testuut ved

() = A fay = ()

Er {ehn P Certewnt ved  ¢(y) = P(Y), Fon L
dew ehkuvsve cefinitton af  PUA), neN, g Sawti-
%b? elerisdousen a/ll ma/u,gdm f)‘l}i’(A%' 707-(,41)... }

(D? clevned 07/503 ehkmwstiusen af o ewiugs meacugolen
AuvPA)v PYHA) U - ), T

BEVIS FOR REKURSIONS - SETNINGEN. Enktydes -
fed: Kad oy £, vew e afll ﬁw, soun
affyéclw At stllode Fnav- Ve {Lt»tg/(/\/ traur ttnet
1ol ke ton fsg/ %&wbﬁm

S =txeX | k)= ()]
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/r'uﬁn? allsa, at xe X, o4 at X<)( €S, Da ev

{(7) - f;(?/’ foe alle Je Xex s f"/{j"z‘? ev 7':/)(<x=
ElXex . Mew s ev £,(x) = £/, )=plhIx. ) = £.00.

%_‘S_M Lad o5 el zzlfcﬁz&/c Ralde ew a/fMOld4»éug 3 ﬁz,
¢-uﬁw»sd); lun  deus dowmaene ev & afswil o X o5 trees
dev  galelev
g(‘,\') = @(4}//\’(*) #/v alle ?’deug.

Vi skal bevire, al dw frudes ewn (f—acﬁmub' w{&é’otwbieg)
vty domeene v ficl X,

Vi Gemoeker frst, at duw alliecde beoili cubqoligtie
sthaw, al duww for & gwel afsat A< X fw}st fowdes ew
¢ -retursu~ a/fﬂfé[d'wdag, dev  fav doweune A.  Hevaf ﬂ*’[;/w,
al Hhves dw fr et giwel re X Ffudn @-rckuisive aftild-
nia g og h , s4d at ¥ € domg xedomh, 4 ev
g,(ﬁr)= #(x), thi seshikbonnne g [ X, o3 h[X e
oftn 97%&5‘ @ - refeunsive W/MMgw amud dorcewe sz ,
3 g/ X = 7% /sz ogdwfo—um s/wciaét ?[;y} = Ax).
Rad wmu B S X wvaw ﬁ*zewti«ismawgaém af de  af-
swiﬁ,, dw er domcene tor ew P-rwehkarsw wfﬂu(dwmj.
Vi ouskiy, af definte eu w{ﬂc[d%h«tg £ aued dovceren B

Sa

Ren elsisferen eu P-2cteunsi- a{&fa(u/m _3 wmedd A’éd&m_j:

—_— e e e —
— - e el e = e — — e — — = —— —

ﬁ,?_‘_g_{’f_). For tovnt elwmunt xe B e dow netop

et sadaut elevnt Y- Fro al dov thoved defineun ew
aftldwing, m& vi winicdlobid scha, at diw fiirdss en
m,wug,dc, dw welitio (v alle sadanmne yl'ev., Mew ot
;’Ev{j/w af ﬂabﬁiﬁtmﬁaax@mbt , da v go lige hav ack,
al foo etfval eluvent x€B en it fv&tﬂil&(wﬁdc teel —
Sagn  nen Eertoumenoly, (et osdewimen ew Wj,,a
ned et elewent ).

Moewg,;&,w 8 ev eu ﬁz&umlti-w/m/@v?& af afsudt
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on ey foo aclr et afsuil. A?Miaahw@?w f fav dowoewd
B, oy Yty x € B fu,w&,a e ¢'¢&‘£u@¢'«'§bﬂ a/Fﬁ[&lu«t«hj
g wuol xe ﬂé.ofm?, o7 an e F(z)f—g[z) tov alle

Z e dong. Speccelt eu

Flx) = a(x] = ¢ (g [xcn) = @{f/&,%

og a/f Mﬂl:m/l‘zﬁm £ ev dufer 53— wteuraty.

Fou wfsmﬁ’ffﬁf B i dew (?d’[a&/ B=X, li < med-
sat ’fn,[pt Ttawwde B Aormun B=X_., 6 med ae X,

sa Runwne v wdvide £ wved defindtfonen
o) = #6)

il ew ¢ - whursir afbldring £ mecl domoene X <0 B,
£ wmodstid wmcd al etfival dowmeur Zon e ¢ - ek~
St~ a/f&(p(%t«i«t? e < B, A{demjm £ ev siledes
ew @-refuraiv a/f’ﬁr/‘(c(%u}tg e domaene X W

79 SETNING. Lad (X <) (¥, <) vww velororcole
fmoea?céw Ra  finclen ﬁol]/‘st Euc wfﬂt/{obvuz? f:x >y,
sour  afbddy (x,<) ovdns voutotft 7%5 afsuit af-
Y. Huvis mgow sadaw a/fﬂv/(’clwmg fuircles , da efeststerev

dw ew a/[mc{m«m Y = X, seuc afCdldw ()’,<) ovelius -
Vl)ou/unft pa el ce?l‘{ wfsmtza,[ X.
BEvis. At Fix =Y aftdldn (X,<) oretons-

nouror £T 72&' el wfswé«t af Y e eus@c»‘r?oa%p&, mreo
ot ,

(+) Yerrg = F(x.) Foo alle xeX.

Mew del en Jo e whkurse  besfewtnnelse af aftelol-

ML g 7f Merc //ouecéet : Xad o5 aucd 1; '@clo7m et
W%jdb, dev el ev G&Tngut P4 (ﬁ Betucerk -

”Vl/t/t/tg 7«2.2) 07 ’6654/07'5 fv{d@ww&, forosteri £t @:
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For Toey a/‘[ 4C OCWZ( 3 Yty dowmecerne e €C oe722.
a/fsaut’ a./f X, sellie v

y ,  twi 9 af Guldev /d/ofmg azdmhmn'[t
q)(?} - pa afsuilld )’<? a/[ D%
el

Hois FeX =Y afbldew X ovdwmsioueor ft pa et afswct
a// Y, ‘)Ev,[?w At af (#], at £ e 73-%2@0”,51,#. Hera f
#fjw eu éy 0&5 bLecun .

Owmvenelt © fau v allid ‘&:\Lw,jti Lewe ved  poeustaewcle
frstaift ¢ rclunsivlt beshnle af Cildaing F. Ra v
alled hay ¢[?}6 Y ellw cﬁ[?) =4, e f en w/'ﬂkfﬂ[%g
F:X = Yuig}, Hvis dow #n e elevent xe X geeleliv
f(x)€ Y, sv vt af fastaitlen, al

y<f(x) = 7 (X<x)-

Tifatele 1% Foo alle x € X galdew Flrl€ Y. Af Al fou-
72:5“5&, ﬁ![?/(/‘l,) at 7{ sa a/f'ﬁéfa(m) X matumhm‘wsz /3; el
a/fs%ét af v.

Tlfelde 2°. Der elristrww x€ X muwed £(x)=%. Xad aex
v el Foash  s&dannc  elpment. AE ot fbpcj;wdu
ff:r,{?w, at £:= 7f/X<a af blcow X ., ovdiuws —toouior ft
796: el a//smit a/f Y. Mew Tl w/suét’ wma viere lle y,
fhe ellns Havde At Fnwmen Yo, | be, g s ev

B(£,) = b oy dumed fla) = §(£]xe0) = F(Fa) = b €,
t wmodnbwd wued af ;”f(a)=ﬁ ¥)’.

Og  mu defincrey L7 ew otdeusrowofe af ¥ pa afimit-
et x_, af X 4

KoROLLAR 1. SAMMENLIGNINGSSETNING FOR VELORD-
NEDE MENGDER., Xad (X,<) og (<) ver velod-
wede mangdey. Da didbatfo widop bu af Folgect.
muligticelov:

1° (<) e atdenstoornt wud el gl afswtt af &, <)




(w)
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2° (X,<) ev ovdeusomorf medd (y,<)

3° (v<) & ovdusnoucorf mueo €C 06(75 afsal af (X <).
BEVIS. /4;[ Sb&t%mC?Lw ]Ev"f(t]:rw, al v alded moéﬁczf,é(/‘)
ew a/f e e muldjﬁea[ou, ‘Af Cu»‘ynhjﬁwazw t Scet -
Mjm ﬁ;{:?,ou ‘&/(Jj) al dev ﬁé}ist +faw a:wl/mf)’[c eu G/F
de © tac Ma;.awcw a '

KOROLLAR 2. SAMMENLIGNINGSSETNING FoR MANGDER.
Lad X oy Y wuac m@uja(w. Da wolbu ffev nelop éu
af fir’(g,maa mnlighecey ;

7° X < Y

2° X = VY

3° Yy < X.

BEVIS. De to mceugdw X oq Y Roau velovd nes (Va&nd-»
m?.swtmajm), Af Korollav 1 Folgo cderfor speecelt,
at XY ellw yY< x. 07 ttraf ’FO?,?LU poos fanoliwn,
]/fr. Soetmj 2.3 4

4.9 EKSEMPEL. 8w fidn en t-é/a'wa? wcecegole (ﬂ(}. 2.5

e€ln Elhsewpel 2.7. (Zj) oy der el '/,[V,(gx. vcfowlw.?,sd;ce/twm e
ew %—a‘d&l‘ﬂ velord mel mceugele () <), TM@M o
fnmodiut ot il clommint K AL Faw vi antnge, at
dev  Fwcles elpmunlin we ) 46 at abuwillGl AL,y e thle -
felle ligl. Lad w, vew b windsle af disse elerninTon.
Ba o Lyi= M, e ‘hhe- felliliy veilordsul wmeeugds,
ol ethyput =gl afsuwil e fellelist. Af Saunacnliy mivys-
sabmingun ;ﬁ’f;m, at eufuupn Cide - fallliy veloeduud ougde
tncle oloiw (), sow e afsuit.

Bewoerk, at L), ol “Hhav T sicdhll elevend , e
al  eutiren ﬁff% X, X, ,-  © dl, ev opad Tegreusll.

Thi U= U (‘Qf)m er et afsmit, o3 ew falliliy Foewsus

meN
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af hU-L&.Lﬁ}, 'm/zeugc&v ;o9 devnmed  sel )‘wé&lf—‘& [ Koollar
26.1). M s o U< Ay, oq defor af fromon

u =("Qf)<b , med be ;.(2, , oy sa  ev S/«ect,‘oét' X, < b
ffm CL/C&, mn,

W) 715 SETNING. Suticen woudiley wmaugoe X ov whuipotut

(u)

medd ew Wﬁcﬁcﬁg a/f ﬂzmm Yx IN.
Bevis, 8Ba X e uewclelly, fav X ew wrmerabil ctel ez gole.
Jdt vi foust velovouwen %m/b&wwou‘wvm@«»oga&w (V&éow&/wa\ A -
ij@w} oy dernasl M{éw alzw mome/za,&& M[@ﬁa&,
Far  eu velordaing < 7 X, 4 al whl elevuet £ X ev
siohhle elemunl. Vi faw devtorn defrnew e aftiloduca
E:X > X wved g(x):i= xt (det wniicddelbant falfim Fl x,
Th. Obsnvation 73 (1)), Xacl Y Lekeguue Fourplesmontior meugoiin
Y := X\ g(x).
Vi Ptfskzvl al f(y,m):= 84’-,/7) defnen ew ﬂu;/cloﬁ'u- af-
{;-wcfm‘ug FrYxiN = X, R ev wyckliv, i e Fly )=y,
v anfage, ol m'= mtp, pzo, o2 sa ev fy,n')=¢""(y)=
" (efty)) = €7 (y). Ra e, oy duvmid oara potwsin €
W#k%, wma vi Gave Ef(g’)-'- y . Ba ?és(z\’), ma v -
ve p=0, alld y'=y g m'=m. O duw ev suyektis thi
lin Ruwne vi fehagle dit frste x, dw thie Klfirey
Cilbcdmangdi,. Vi faw 24 Y (Hhi ellan var 2= £(x,1)),
o7 Adevmel = £(2),2€ X. Her e Z< x, sa v tfaw Sku-
" Z= 7f(7,'n) 7 devmed x = E(z) = € f(y,n) = F(y, ut1),
i wochritid ol al x ikl Yoltile erol'nm.go&,u I

KoROLLAR. Tou eutiven molullé fmaewgoﬂc X ex XxIN wkw'fa/utt med X.
BEVIS . 7,4#% Seetmniing 2.6 er
XxWN ™ Yx Nx N ~ YxN~X [
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5 Ehvivatins af ok/wslwmmmm%i

A Vi § Al gt neodt Flgeucte  ehaishun-
wdsa7/n:

UDVALGSAXIOMET (U). Foo ewtien mangle A ehiistern
cdww  en Mmc?ﬁsfuuk.kou w /aﬂt A.

ZoRN's LEMMA (R). T euditr pankclt orcduid maungele |
(X, <), dw ev wddurfiot ol nel ehviskun dey el miakii- |
malt elewnenl.

VELORDNING SSAETNINGEN (V). Foo ewfer mengole M
ehaistorey dw ew 22lateonn < © M sa al (M)<) en
velotod mit.

TL  denrne Plfetec f’/&/&ésﬁmsa,aésq?m, meo&w?/nm ﬁfﬁt
MAKSIMALITETSPRINC|PPET (). eutiver panticlt oedmit
’Wweu/?a& (¥,<) eksiston dev ew fotall ovduwet Oﬂ(z(«m/m«jab.
K, sa at wlt eluneut < YK e mew@mk?/(?
meck  alle elewmenltnr < K.

Berncerkc tw ®hycva but ﬁzmul(/vmj ev ém.e?m/&_g ‘
] euttn poartielt  ordudl W@wgo&c (Y, <) christerr ea
Fotalt ovclut delmangde K, dew er maksimal Hlavdt

SAMMENLIGNINGSSETNINGEN (). Foo iihiliye goom
vaymmwm%mwegh&wf—

52, HOVEDRESULTAT. lucln ﬁw,z,s,@tmg af ZF - acc-
et ev de fam  ocvenneupnls cwaﬁomwdsajw ol va -
bule, dvs  elfival of olun aed frrn Lo Foe awdrc.
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OVERSIGT. At () = (Z) 2 v < Seetuug 3y At
(Z) = (V) 42 v < “bewirel Fn Velordniugsaet ningun 15,
At (V) = (F) +& v i koollav 482, Det e
%lanl, al () = (U), Hi wdfra ew velorduing <
7:»&8 "/”’C'@u?ﬁlm A kanw v defuet ew M[w[gw%wulfx
ftow u pa A ved ‘

wX)i= (foste elemua® ¢ X)  fn &4 X € A
DP/’C ev {igc{co&e %Wt, atl (W() = (Z): k'm,( %couszj (x}<)
vre Uedukbiot oidmct. Thlge (4) Faw vi Cehragle ew debmaugele
KEX, maksinal Haudt de fofall odmede dilmcengelow af X. Sa
X von wdwhiint orvdwil, fav K ew maporant. O cewnc s
veewe maksimalt ehmunt ¢ X, da K ellon »ll Tave oega
mazfofumzza,, 1t wmeelsbicd mued makicwatitetn af K. Vi fan
albrio (%)§> y(vu)

At (]2 (V) vivens scnce, 1 717 58 don wuaton (Beoks) ¢

5.3. BEVIS  FoR (2) 3 (M). Zack (V<) vew pasbielt
ovdnet. Vi ’Kcﬁagﬁv fma;uguém, E af Fofall orcncde
delmoevgcon K S Y. Meugdw £ ev parfrelt ceclid
ved saeotva,uléﬁ wtluscon < o8 i steal vire, al
dev ¢ (¥,C) eksistaery e wmabksimalt clewment. Ka
" autegin (2), er dit wok at vine, ot (%, ev
wedikbivt ordewl, Lad defor G=1K; [i€ T} v ew
fofall cvdmil diluncewgele of ¥. Vi pastan, al
ﬁnmijwae/ugm K:= Uk; & maoraut fn 4. @%”‘7‘*"’
97,141:,'7 thav K € K fom all <, stal v Glol vise, al
Ke X, dr at K e ew #PARIL odud aé&é’fm/z&u?abo
af- V. Jad X,y € K= e/ki , da tudin 4 1€ T, s al
Xe Ky o5 y€ /\’j. o 6 var botall ovdud, Faw v auﬁaa,t_,
Cl'tk;GKJ,o?sZ&u bacde x o3 y elemunln i Ky og der-
f va@mlﬁ,c) da k; wvay Fotall ovolet G




5y Souc llushration af a/uv&owépé:,?ﬁwéuu af Zoru’a
Cwmn Vil 16 fon divkli vore (2= (W) 5 (%)= ().
BEVIS FOR (Z) = (U). Go wtvalysticihtion pa ew
Mengele A ev ew a//{;vfd/t/whg. w: PAIN fe) —> A, sowm
07:7%.»60&/1)

) wu(X)e X fn alle X wmed @< Xc A,
J ot ﬁ«lfjm;&, /ﬁchagas 7&@%%&, Mm,(;./aﬁwk%m ]4:
A, g pan (8, u) Lestaeucle af ew delmoeuqgle
D€ PAN{o] o ew aftdduiug «:8 > A, sou cp-
;ﬁﬂ,{w (x) oo alle Xe B. Vi 's#al vise wviic, at o
tlesis oy ew parfiel umcj«ﬁwck}m (8B, ul, tives =lo-
mane B e Ll PAN {o).

/"/oeuﬁcﬁ% £ af parkell Mvn%sﬁmkﬁonm/ otdrun ved

F (9 a)< (9 4) 3:;»59:91/\ W8 = u.

Et wakisivmalt elewcnd (%,u) ¢ £ wmad Have g=?(/1)‘fﬁ],
i ¢ modsal Falol tFrivcin euw <hibe- Yo Albmengde B < A
med B & 8, og valogn et element beB fauw i udvide
u Rl euw ’a,f'ﬂr,[ol'm/u;? @ wed dovicewe F = @UfB} veol
e frwi Honen w(x), hvis Xe B

«(x) = {

5 , then X=B,

Del e ktant, af (9“:42)5 X, wun sa ev (9,“}<(§,“I
¢t modshiod meol maksiuials bt wf (/%, u).

Da v¢ a,u/ujvu (Z), ev det wot at vne, al (55,<} ev
wectulebwt ovoli, T, En L (R;,u;) ] ceT ) euw fotalt ovd-
wl dlmangde Kaw vi bohage D= U oy fnpd
de fivnre w: X - A ved wlx) = Ltt-()(),t%:/v X e 9‘;.
p—.tl' er Gt al ae, al de. HAnveol ofeﬁhm en pan-
fed wdvalysfuskbon (8,4), o5 at

(%,0; ) § (Ru) £ alle s [T
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3cvis ForR  (Z) = (3’) Lacdl X oy Y e fn/taewgo&/u oy
/chxz/ugt WW‘LL?DLL{A/ af %J'clch;»c Wfﬂv'fa{wdcjw med dew € X
naw S Y. Vi Faw teake pa dunac a/{/(;iéo(wc}.a(?w Aouc
f:.m [.A,,C) fatdewde af e G(b(:'t'tfw&m.?a&, Asx oy ew
ch/chw wfﬁéd%&cg F: A=Y W %auw srdnl disac a%[ﬁ[&.[-
%vlcg/w ved  definifionmn
(4,f)< (B9) & AcB A gla-f,

Fouo ef wmabksiwialt elemeenl ( A, £) Clavdt ouarc af -
ALl TGy faw i ewlan A =X ( sa v Foew
i’tyc.»/cﬂug a/‘['ﬂi[auuhj : X = )’) el F(A)=Y (fg so e
Floow ayckhic aflildming = Y > X). Van meuliy Gids
AcX o5 flA)c Y, ax Runue  fiwde ae€ XA og
beY\£(a) 0? i finene 3:/4“{@}-))’ ved ?[a)-;ba&
?//4 = £. Def er ’ﬁxﬁmt, al 9 ev WJ(«ZL#U“ m(:l al

(A, ) < (AU{a},g) 79 At erv ¢ wmodstiiol wiodl mak-
scmalilebue af (A f)

Da a,uk?w (%) ev il wok ol v*t\/u,, al dew
ﬁcﬁaﬁ[wb, mcw,goa a/f f:ud/ckhbf, a/fﬁé-[o(»vuhjw ev toluk-
fwt  otduct. 05 AT #fg,w gafws/u:, aoue ¢ bt-
vorel foo  dew “Fvugci’euocc SGEtWa 7
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() 6. Rew Awustirite Aalomibdee.

el 7 ot #f;m ev dit  Cebvewl alf Feuke sia
Mit eww veloveluel ’W/ceu?o&, Al ax s{a-(,/ al all. <
pralesis Foe oo mececta ’Wbo&vvgaéw fhav mrrwclic fmze,gﬁ‘g-
Tied  ewol oA .

BEMARKNING. Teowhink ev eb sadaunl valy  matunliyvis
% Wz,_}ﬁwc i %[{7 cdlefiui troncw Feaw M) <hhc
forebovme < praksis . Pa e awclewe scele ’Kcﬁmw., vl <
prakscs Fuw al /{cmoéa ew gwcw werergele af M“J”“’“’
Aa e bfo—[ ‘54%12%0%1,(/5 1.4 fole e ’m/@uﬁa&.
/'/e/uM ’écw, v Fowde ew ’waw?o(,g, Y af s»‘v'm/c %aa?@
Led ewc X ( Fohs. V= F(x) . 1h Cautn's Setwing 2.9, llo
Y= Xxu %KX v P(P()) v - ). -l/i #aw vilovdiuce Y (Ved-
or dmn A«cp/tmug/u«, 75) o9 Mﬁc Adewne margole Souc A2
Hon v to  Fawdidalon foo AL ol bt af Smmﬁ;jma,,-
scel mun 7.8.1, al due err ev ovdunitioworf med el af-
st af dww anclue, 56 hellw ihhe LT kaw genie o3

¢ prabesis.

6.2, Vi haw awfage, st ethwout ogle afimit ¢ AL
micudic mceg;‘iikwﬁ el ), Hi vav delle <khe HLfaldl,
’ﬁommvimmﬂmo{ﬂ<w)ﬁ4m%wa&i’
fonte  elwnd < Al a& at afimltit L, o ocelevi-
IboW e ,_Q

DEFINITION. Elmentnne i ) Haldn cedinalfal.

C3. Af autagelion  folyo speecill, at dev ihhe ev wogel
scdrate elemwt ¢ ). Foo Buel clinalial A€ L)
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faw vi allul bohogle dct eﬂu{;/{jm& cidiialial AT
(1f. Obstrvation 4.3.(9)).

NOTAT/ION, Mt #{DSZL element ¢ AL ’ﬁc{(—?m/m o. V&
’564%/%1/
o" =1, 1t=:2, 27 =:3,
Med — dewme motalton THRaw 1 Ofﬁom e %ﬁwﬁjc
Yol (mwé o WMcjmt) soue eleamenter i A2, <l
dou  ovdinaltal. Efle fw/fg/mm af et wafuligt fol
n  ev duw MW&ZL CW{’/[ZM’ at = ms+t. Be-
meenke, al afsuittel
“(z’<41, = {0;1)”’)%"’}
fav  preces o elemenTon .

C.Y. DEFINITION. De naturtie tal (O moo(tz’,?/th) Yool olin 72
de eow&,é“?g ovdinaltal. He hloc- maéul;ic oedinaltnl
%;?/(/3 al v 4’»{«4/(/3 -finile. % ﬁ;AZZ Fravs fenilc
ovdinal bt ’(*64%(/4 w. Bewweile, al afsullil

) = §0,1,2,3,---}

<w

6.5, 7;@/(% SMMW%WSA(E/Z—W 48.1 er ewtiver velovdmnt
nel /m/caujoa, (M, <) naéowsmmbm,f e el 063&'/ af-
saul J2<A af AL, % A e wﬁvaolc‘?t Ceabenn T,
DEFINITION. Ordualballl A€ ) Falden orolimalfed-
@ for dww  velorducote ’Wlfceuga&, (M,<) 73 ﬁcfc?%m

A:= ad (M, <)
(66&/1.» Glol a’oaC[M)J T no(mda,w, < 1 M e anoclin-

fovstael,)
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OBSERVAT/?/\/. For veloecliede moevcﬁa&/\) (M, <) 75 (N, <)
e N < ocwd M,

%VLDf ndn /N,<) ev O'dew;hmm{ weol €U cega', a{su&b
af (M, <),
EKSEMPLER. Voo ew euclely fotalt cednct (”3 Ao -
e velovdudd ) Wugo& (M, <) weel n  elenenliv,
tav 17 ol M = wu|

Foo mceugeliw N af makolyc fal (mecl sad-
ml\ﬁ O'Z,D(’VI/MA?,) Yo i ol N = wW.

Udiidvs N wed e elemunt oo, dev ev > alle natur-
’fddu, fal  fun euw vilordml mengde N o od N = o,

.G, DEFINITION. €t elewmnl x e () Halds et Fanoli mal-
il | fvies afsdlit Al thhke er celvipoteul mect

%ogof a/fswt‘/é’ LO_<ﬁ , twoe [5<ox. 30%3,064&0 er allil

ot dev foo Fved ordimaltal [5< o gallew dd 5 < Al

OBSERVATION. Soww M%Wgo& aff deww velovd mecle
meugle ) mda,o’m Fprncliical talleve actr e velocol-

nel ”’/‘W(gaép

Ke CLLa[VLLgo orclumaltal ev ‘?70“’9’7”1"& Fearcdcnaltal.
Kot ﬁ;sa letee - ma&/L%L Feancli malfatl '561‘67/%%

A

(feguet b, olov ev el fonte bogstacr i At Fctiasshe
alfalel, terta : ‘alef “).
DL %—/z,sz: ﬁa/ua(/cwa/c#ﬂ/g, dev ev > &Y, ’éelcfm,m JS’;'
Rt Lol HFardiiwaltal, cdev ev > by, Cekegmen 5,
o R

'@—vt’ﬁl—mlz foardiwaltal, dew ev > }fmwé&,m—
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%Lj(, M w, ’KC&?A/L(/; /fr:o , 078, U 'QC’ %&&—/ ﬁM’
dinaltal ev allil
R A I RN . S S

1 2 ) 4 w wt ) Wttt ) T T

0,1,2

BEMERKNING. Ordenaltalll w o ef kRardimnaltal,
e L, ev ew a.maa/aa mewgele, Ty Ffoo e T oedi -
nallal m < w ev :_Q<% ew uw&,{,[? /t/maeu,gaa, (e m
elerenTn ). Devimod er wt ihte 2  Farvdiunaltal,
> afs Tl L_(2_<w1, = fo,,2,..., w} e %st:;m%/ e g -
poteut wed afswititct Ao = {o,4,2, - }. Tdsvancncle
ev  ovlinaliatlowe T, PPt wWTFFT . hhe Fac-
divaltal. Hello ithe Al mindsle ovdiivaltal & Sto-
2w ewd alle disse e e Fanclinalfal, e afsnilld
‘-Q<Z, = fo, 1,2, ... w, w?, w**)...] ev ekucpotcul med
Al . '
Rt er tanl, al K =w. Baimod kaw ve hke "dell.
ROK o edialickhen, i Ranwe vi i, villy ),
Ve Geﬁxv-t:/twh/u,f med LO‘<a) ¢ angrlstiol med w < ,9(1"

Karolemaldal > M ev allsd ”u/-rzé&lo‘dqo'.'

/

6.7 7,5}/[51, Velorclirin ax»catmw(?m 75  faw eutupy g -
de velordmes. " amengde A ev der o oeﬁ/m‘/bo—
feut wmmed € aedqil afsuwct L, af L.
DEFINITION. #t muwudsle ceclimaltol e ()| s&leotes
at A ey ca[e/u'd/ooﬁu«/f e aqésmmt AL Lo, Raldes
Rorndinaltalllt Fouo chwdqa&,w A & ’ﬁck?xm.m

« = carcl (4) (= #A = |Al).

BEMARKNING. Det ev H*lanl, at card (A) & € #an-
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OBSERVATION, For /’Mé&zﬁp” waugeles A oy B galdu:
A B © cawd(A] = cawl(3B)

A< B <& cad(A) < cad(B)

6.8. EKSEMPLER. Ew wmoeugele A ev ewclels, wefop
niy mi= cacl(A) ev e maknlgt ol (0 mcc’ujmt),
og allt nw er elevacutaufalllt ¢ A < dwe foestancl, al
A ev chvipotenl wid AL, = o4, n-1}
For ’Vl/lagu,gpéu,b N Hrwelew ve
card (N) = }‘f‘é
E oo gl A e sabedis mumeratd, mﬁof o
cond (A) = M, g ew Wj& B er %Z?,%&)[ofo
wav  cand (B) < .
A wesiliatene © 2.6 oy 2.7 ﬁcmga"n'j at
card (NxN) = cand (Z) = cad(R) =
og al
carel (R) > N;‘

KerdinaltalCt card(R) tbetegmen ogss I AF wlig-
ecliw  oveu for ’foffj/w, at

No < M
Ggotwmeo(,a/t
NS

7
. AL Fanw s0ur mevnl oo ben Geviaes ellow niod-
W&s wel ’Fwt, ZF~axdovwmuL.

kmﬁwmmﬁ/?/soﬁcsm (/f/ 2.8) ‘Wl“g/b\/, at M = M,

é,‘?, Lla[ﬁ/a, 070&1/“{(,0%/ wmteol 44/1%(70&,‘/ Raw v Dﬁbﬂfue’/u_
Wl soaremole 07:m15cow:/v mied — Rancli nal fallene.
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Ev « 7 B Ravdtinallal, definerss swnmmen ar/,
prociukbt o5 7y poteusew /5“ pa %?M malole :
b@% meeugdey A o3 B, sx at
lo = card(d) | fp = card (B)

!

ogxxwt

0(-;-/5 = C’a/w((A UB) : A,B ﬂzuo&aaem ’ﬂwa&}o/u/ulcte
o«-p = carcl (Ax3)
AY = eard &

Det en Gt at ac, al divse kowposilionoy ov vtlele frivene -
0&, dvs al FRadinaltallive //bao, ﬁq/;/u:%'a&% ev uaftiau-
Zﬁ;/c af Mgme af A 3 ”3 07 Sai// fo'{"g/w dil, al dia-

S(e/dvmlgé/. fal. Zad o5 Ao e/é/.\&wcfa&( vae potos -

%[um: 1
O. (0.4 =
A
2. ’3/""/5 = (T«)/b

& 1 «
Vi fav 1= cand {0}, 79 ml;,w mm?dw A,B,C (mwé/l 7
B dispuukle fou 1. pokusregel) si al o« = card (A),
p=cemd(B), 1= card (C). AfMdemm

‘A{°3 -— A Jﬁ — 7{(0)
CAYB s AL B g —> (3/A g/8)
(cA)B o cAxe £ —> [(a,6) > %(b) () ]

A

8%xc? > (BxC) 6, ¢) —> [ars (@), £() ]




v da ’gio;.e/cﬁt»c, 0} ’ﬁma/F frlfyev f;skouaécm.

GM Cavtor'n Soat%mg 2.4 wd%;/m;, al oev #‘b /.;uﬁu—&/v)”
maa«nﬁa& A ?ce&&/u
card (A) < card (P(a)] = 2

S/beodeél'f geelcley allic « < 2 tre edfoel Farclinal -
fal «.

carcl (A)

ERSEMPEL . 754(?(, esceltatt ¢ -9  evu
canc (P(N) = 27 = K N
kmﬁmfwam‘ﬂyiaoﬁwm u/d/u'?/ou a/%, al 2 ° = N

1v

6.1, Fn ms&é«?c Rarclinaltal ev ﬁmﬁo&éhomm e sced-
wmtcj/o M/:ou’ﬁomu af %ob{«w;ﬂj;, tal. For Hamtiuill
Rardinalial W/D Clicons arifrncfiklkew af #f;;cow&, :

SETNING. Jad « g (b v karclimaltal #0, %oraf
et forwdsellia Hrausfinit. Ba ev

arp o= o fp = /max{(x,ﬁ},
Bevis. Vi *kaw a/u#nfc B, atird al ’M/M{or,/.l.} = o,
At er % tanl, al « < cx+ﬁ. /jlt 0(+ﬂ> {«x-/!» At
sl Gt (fr =1 ev dd dog wodvoucligt ot wduylk,
al « e wmoa/aj/f), bo. v Aiviell foaw «-fp < - a,
ev it olwﬁm mwok al vie, al

X-x € & , mar o« er Hrancfinit.

Var dotte hke of;ﬂg,{a&t, Fwmne i, oAa Rarolinal-
Yallewe ev velorolnede &ﬁ“ﬁa At Frnsle Hransfinlle
Yfeoance maltal «, Foo Huviltd

X < ox-o.

Hev ev o = cancl () ¢, ) 75 x-o = canel (LD x ()

-

p%@ktwgm I_Q.<o( x “Q<0< otdner v ved al skicve
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(A/)Qz) < (/“1)/“2’; %;/V
max {4,0, ) < omax {u,, m, }
elln max {Af,qz} = W/{Mh/‘”z} °F A < M

elly max {,,1, ] = "”’“X{/“H , § 7 ﬂ/'*/"/ & A<y -
Bt ev #lant, af dev Hherveel definens ew w[azoh%
¢ legx . Bt e wdelabehst, al Lloyxid) , ev or-
dewsioowwor f mecd €6 afsnit af Ll oy, idel vi go Ry
il fpf x-X = GMUC(L(Z(MX,_Q«X) < C‘W(‘[z«x = X ¢ mog-
stio wwed al & < x-x. /4/ Qmmma@mﬁzswmhjcu
7.8.1 fv/f?w devtor, al Al y erv ordwnsooruof meol et
06{7& a%%ét W < LQ<“><,_Q<X, Lo ﬁu,oém aldsa
iy € MLy 2l At W= [ (a3,) | (3,4,) < (po, ) ).
Ba o ev ef tawstiuct Rarclimallal er olev wll
sidrle elemunt < L-Q<q,, Hen, Lo oleo aéwﬁn el oeciral-
fal p <o, sa at macfu,u, ) <f, g sa fa{fg/waévt,
al ¢ ﬁ‘b Yent element (ﬂf,ﬁ,_)é W ’ﬁ,wuﬂ,<ﬁﬂg/
V<. ALHE e WE Ml <A, Sel
’r:cmd(ﬂ</&)/ hav v ?’g/&ogv/a{/icivtﬁuﬁ&w&,
[) NWQL.Q</5X._O_</5, 70&/»%0(

<
X < yYr o, r<«

Mew Al ev ew modhbiio, th f;m;/mm@m

v stulle MO?/S;, x vav mo&/aa, og vav Fraus it

sthaoy valqcl af x, ol y-y< ) g sa fn «x <ol

KOROLLAR. Fo of hawntiuit Rarchimaltal x galolew o™= 2"

of - X

Bevis. %< xT < () =2"%=2"H4
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7 Oadivallal oq Rardiwaltal. Uewdiliticosaxiomcl,

af ZF-aviowmirne Foe fovwclsoe llin
%(/‘OL {1’,60(. l[cb(,oa/[c'? ﬁ,c,a«éo ax;o‘o md»t, 1.2

7,0, INDLEDNING. Vi
"%aewg,a(w, colel v
de  forsl P 5 alh
ellen M@-u,(?»saxiamct 1.11. Soue v skal ~c, haw
w  alenc P AL 7%&%0[ (aﬁ defunere ocrcdinalital ag
Tardiival fal ( o5 v PRauw allsd speciell ?,oi,,c AL
wodiw al v fetfiorer at val e “ufeu feelis ) meg -
de L af no&'%uvf%al). Soww maont i 1.9 (10)

Stherer uuw&/(A? tedraciomel, ol dww Fndts ew fnta'/ugo&_,
9%%%7&%%%&%”\/%[ natun - |
{ch fu (. e el precisiae, UG becn Aot skeal :
fostin..  Sawbidig fon v Gt et Ll protlun: |
For al defruew, Hhvad b vl sge, al 'mwuﬁa(&

v euwclls JF Definition 2.5, Lo i wattl
/biwlxmg,c cle mhm-&;gc fal N, s& specielt Tau

v wma lldd a,u,ﬂvzjb , al dew ehatrfern ewn Lc(/u,c&/[-C;

mee gl .

aulov  af wdangAaxt‘o'wwfi.
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\
F1. DEFINITION. Et otdinaltal er ew mmgc&, v af wierg - |
dov, sabedes at o gmd,e "&ofw,go(/;&/ ev o}bfy oLt :
(ed 1) © Fo fvalt elemuul ¥ev e xé x.
(oulz): For tved elewment xe v v xS V-
(nd3): Elemunlivme i+ v e velowoul ved < (sadvan -

lig  wuhluston).

OBSERVATION. Foo el owdinaltal v ?..@W v¢v" 77 o Hvedd
clevunl xe v galelw xC v;
i af (o 1) fs

ve v = vév,
twoaf v ¢ v 7 en XEV, 40 af (0ed2), at x < v, o7 |
Yy e eudda X C v, I;a&fl’]fa’ xe T\ X W(;/a,& (a'wll).

t2. SETNING., acd v wvew e ordumalfal, tad xe v o tad
4ye x. ﬂumyevvyck.

Bevis, Ka ye xSV, & ye v Ko eleaninloone ¢ 1~ 0/,’{.
gc (nd3) specielt e Fotalt ordiuecle ved S, geloer eu-
few, y < x elln xcy. 03 il widhle er wdelkhi?, da
W}odﬁwg&’ﬁ/a/m yexggﬂy dermedd yeg,, Yl ted
ev ¢ wodhtiol wed (ond 1), da ?é’l/@

KoROLLAR. (1) Fou ettivert ordiialtal v # o geldew, at & en
d € ’ﬂz{mﬁ elumnl © vt

(2) Hris 1= ev el ordiwaltal, 44 ev ay/uz vt= vufv] et
ovolinalfal, g v C 7

(3) Hvrin 1~ er el crotimalial, sa ev Hhred elevment xe -
acl- e crdumalfal.

BEvis. (1): Ha v ov velovoled oy hehe~foun, Fiaw v ot
frste bt x. Af seluiugin (79 defisiteoucu po forte
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ele munt ) #f?/w) alt m»‘tfét fan vew elewend ¢ x, 0?
14 e x =,

@: Bt en Rlant, at v ev sichile elpmnt ¢ vt=vuivy,
]//—4, (Ode), g At ev 2w hivielt at  eflavise, al o+

fy[&éw ﬁcﬁhgo&\mm. At v c vt /&c/,z,plw, at vduv; 3
det hav vi 7° 7;21 el

_(_315_:('@0( xev, da ev x< vV, «Qa,v-m%oéwt,woﬁx&:
d(/fmw,ugolow x  velorduwel . Viclere geelelew frv ye x, af gg!g
(odut ye v) og at yc x (idil eucdoa yc ), WJL Seet -
’Vl/mj,m o

173 ERSEMPLER. K forvme wmaugole B ev et orolinaltal (Hi-
1/“1:0017), Moeugm ot = @uie] = (@) ev e cdwmaltal, /‘hug—
due {2}7 = {2,i{2)] er e orvdinalfat. Meewg ol

fe, {03}’ = {2, (e}, 12,103} } e ef cvdiwalial. Osv:

. SAETNING, el (M,<) rewe e velorolud ’14/14&14,50&, o8
tacdl ¥ vrerwe #Mmjm wed dowmoere M Cestend e -
Rurawl  veo
Fix) = 2au f£IM, | xe M

tilledmengdo Vi= raunf. Ba ey V ot
ovdualfal o9 a/fﬁp&;&mu,g,m f e ew orcduwtiowenf

FilMm <) = (V,c).
BEVIS. Fr alle xe M galdw
Fix) & £(x),

Hi ¢ wodbat Fatd Mm%’ﬁchag&lo@tﬁr{/y& eloviend

9(06 M ﬁ—b W‘ﬁ,&ft f(xo,é f{ﬁ’o). At'i({xo)ef(’\'o)"‘m?f/ﬁ//(a«o
’Gc(ya(vu, at dw ehsistoy x< x, , sa at F(x) = F(x)

Meaw da x< x, , ev E(x)& £(x) + modstidd meel f(x) =
Flx,) & Flx))= £x).
Vil gaelolew foo alle xe M, at f£(x) = 2au /M, S 1auf

albsa f) < V.

Lacl V e
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tlemenlone < choemw«,ga&u 4 af{y/&:&u allsa (ordt) g
(ozot?.). At ev dentor 1o at wvire, al ¥ ev ew ordustao -
wmote (M <) — (V,c), it (V,c) s& mi vew vel-

ovAuct. 7]’3»/{’?6 defisifionen pi V ev £ ew swypelets af -
Waéwulg M=V, sd v stal ven, af £ e (Sﬁ&wgt} o -
deus fo

/41/“‘77 devforr, al 7 #or elemundon x,ye M tav X<y,

e en M<x - M<f7 g #fjchg ev

Fx) = aau /M, < auf/M, = fry),
Fix) = fly) ev wdelukhel, Hi da xe M., vilte w
“ sa fald fawe flx) € umf/%g = f(y) = flx) < wneod-
shid amed ot Flx) & f(x). AThE er
Fix) < f(y) @

249 INDUKT/ONSPRINCIP FOR ORDINALTAL. acl p(x)
vew et puectikal. Hvis de foo ethoed ordinalfal
v ?&/éca/u:
| (Vxev-: f?(x) ) = plv,
sa ev p(v) saudl foo eltweld cdewalfal v
BEVIS. £t gwel ocdinalfal v ev i,fy/[j,c Kovollav %2 (2)
oot i et ovdiwalfal vV (Fehs V=vT). Rt e
derfor mot al viae, al p(v) e sawdl Foo etheld
eleuwent v €V, g da <) ev velowcluet, Rau ve
ved  havsfruit wdultion a/ufaﬂ,»c, al p(w ev S?woé_t
fro alle elemealon weV med we vo Mew sa oo
ifdlge Satuisg 72 specielt p(x) soucll foo Bioel
%Wf xXe v Z

725 SETNING. ad v vew & owmaltad. Foo lverl
rdinaltal « geldew da, al Lot vfu, & er ue
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BEVIS. 74[ C blcdulc/ﬁ‘o«miow&uc?f&f faw vt a/ou‘nﬂ,c/ al
;bafs%a/uo(,cu, 7/@59&,4) 7577, alle eleviccdor x€ VT
Yad « wvew eb oediwalfal med v g u. Lacl

v vwere el fv—/w& elevweedt i viw. Ha eu

(2]

| () v; € VT 73 Vo ¢ u.
Swdiclere  ev
(2) VS ou,

Hi ey zev,, Sa v ZE VS U o9 ZC'V;/S&DM(?J
a/’[ v, stkun, ol Z€ 4.

Lt e nof at vire, al uw=v,. 1dl Tevisel Fo-
wy  wcliekle, %)La?,m, alt uw# v,. 7;4%4 (2) fc&(o&/u
56?,, al LL#'I/’D, /ﬁm,u.sﬁ,e, sour ovenfor  Raw v oda te -
WZL Aot  Hsle elemenl u, i w\Yg, 3 v far

(G weu , u,é& v, 0% U S . ]

Tfe () e vdu on iflse () v ayew. Vi ma den-

d ° i 7 | .
oo fave v # u, , oy dermedl u, < Vo folye (3.
Specielt ew alisd

(1) g ou,.

P2 dun auwdue side van e v, sa af () og wdilhoun -
aufagelace fy’%m, at u,e Uy, UOg el ev i wmochbiod
wedd (3) 2

Vs

76, SAMMENLIGNINGS SAETNING FOR ORDINALTAL. Lad
w og v vew owdacalfed Ra wdbaflorn nedop éu
a% mbéojﬁeo(,m/%

u< v, u = v o, U< U,
(<) u < v ‘
(i) we |
(1)  a ev et =k afsnit ¢ i veloeducole mangel. (v;c).
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BEvIS, Del en #Rlank, al dw L E Teaw wnoldre e
af Wﬁjﬁcmm, Og er vdu, s& ew uev ;][b’/(fk
Selunws %5, g dermeo U U

Gl (i): & auc v, 4l e speciell v & u, i ﬁr/’dul 5

er uUe v 1759[2 Smtmug 75,
(i) = (ie): Vi viser, af 4 ev dit gl afenit

| - v, ixew|rcul
CT At w s i, e dhddeldd af Setuing 72,

er cwveudt x € V-, sa ev X el otdinalial (/«,n,[_ ‘
tar 72 (3)) sa a// X< w fo{’iw xe u , it v I Hav
viut, at (t}é(u} ,
@t’ > (1.): Trivielt @

BEMARKNING. Det folyn, ab & dicluktiousprtucippel 7y
ev Mg/cﬁoma/u/-uj,f/M, at p(x) ev saudl fro ebhved
cvdinalfal x & UT

77 koROLLAR. Jad u o v vere ccdlimalfal. o ev
u < v, huovwn oy e Huvis ult < v
BEVIS. " twis : Af wue ulc v’ = vufv] ﬁ%ﬂa ot
i eutenw Tav U = v oy ue v 7 Advvaesd u <
a? a.ma, t ’gcg/g,c, Mﬁda&b u < V.

"k s w=v, sa ew u

sa ev ue€ v 4 ﬁ’f}ck} ut = uvfujp

78 KoROLLAR. Lad u oq vV Ve cvdemal fal. Zad f
verw  ew  ovdouns o M!{;V'co(wg

f: (“,C) — (v, c)
Yo ev wuc v, agﬁywaozeu geletiy x < £(x),
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BEvis. Wi viser ﬁfzst, al den fo Twell A€ U Galdew
) x < £ix) !
Da (LL,C) ev velordmet, Rau vt cwu‘c?,x., at [—*)?Af/é@&/‘.}
fro alle  elemenTln yeu wmeel gy x. & z€ X, sa ew
ze u oy Z < X, agﬁvfffz(’?w
'z € f(z) < £(x),
da { ev ordeusho Ug af zc< {(x) ﬁ/{’(?,w ze £
Af flxe v ,fo/g/w ) v, séaf () folyn,
at xc v Og Ak e X E UT
Heaf ats, at wcv @

79, KOROLLAR. Euwluwren mwdqo& af aua@é’#a,é er vel-
crduet (ved <),
BEvis. At ev mok al wvise, al eutiver <hk#e-touc Mg~
de S af adinaltal Faw et forte el
Veelq et elewment v;€S. Hvis NS =0, sa gel-
den fa—c twent elernen ’U'ESI al v v, . Oj sa ﬁlf—
?/wa&/t,alf’ugg’lff 7 dll tltalde er allsa v; founte
vt ¢ S. :
Hris v3nS #£ &, fau v (da v ev velorduet) be-
hoagle det fonli clwent v, i %0S. Da meEv,

ev v C Y. Rad muw veS. Huw ve v, sa e
ve vnS 0?0(&%0(, ’U'E"U',a?‘ﬁ/wiafu—gé"u;,sz
ev VU, C v a;r/,o(w'meo( v, C VY, € V- Wyc%w
v finte clement i SH

71o. KoROLLAR. &ad V wvew ew mawgele af ovole-
nal fal. Hao ev a?/&i ﬁ'twmj/ammcgm V:= U.Y et
orobenal fal.

BEVIS. Xad x€ V. Mo Lowsles & elewment V€ V, sa
at xe v Ha v e el O’col,i%a/(M, Wo&w




) xé¢x @ xcvreV
B x e & oadiualfal.
AL O oy () Fesagin (ndt) oy (wd2), o3 of () fewgan, at V ew
on maugole af ovdinaltel. Folgctiy e V velovdust folye
Koollaw 7.9, <wvs of ogsa (md3) ev opfylat &

F11. BURALI-FORTI’s PARADOX. Der tfeudes <hhe e
’V‘M&uz/&) b, etbwtrl ovclivaltel er elemeenl.

BEVIS., Faundln WZ'? cw sadaw wmewgde Tewmt vt
Solye  Specifikatiousariomet  Cehagle meeugolin AL af
e ovdinaltal. AF Obrervaton %1, Kovoltaw ?.3.(1) oy
Krollay 7.9 75&/[63,01,, at ) ev et orslwnalital. Mew si
ev e L) i modsbio med Obsovaton %1 B

OBSERVATION, Hvisx g(x) e of precikal sileclns al dew
Licolss ot ovctiwalbal v, , s& at q(v;) galobv, =a fecdles

£ o fonti ovdimalfal v Ad ab q(v) gqefelen,
i ovdowal falluwe v < v “fvlﬂa,c:—zf m" ma&ugoa (’PLWZLZ, %o&ofg—
Cdue vo 1), s& Lniblandt fiudes (Koollav 79) et fousk
element v, sa abt q(v;) geldw. Hvin w ev b ovdual-
Yol, s al 7(14/) Z/doéuu, s ev et WE UL, oy devaned|,
hn<w ?fv,'fyx, m[gtxt af Y, ellov W_?i?'l/;)a?/};fw"‘
VW g cler macel 07/&2 v, S W,

BEMARKNING. Kb e mawaj,z: ol wdllehe ditte ved ol
sige, at ovdumaltalliue ev veloveluccle (ved twtluscow) .
ﬂ?g fv,mll rvdenalfal ev ordwaliallet . Len e wked
Siolale ovdinalial, Hei To Loert oeducalial v ev

»c vt

+.12. Lacl (M, <) vee ew vlLovolet Wgab. /13{ S@Wj 6.3
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ﬁ/’f?/w) al (M/<) ev  ordluwntsouinf wmed et orcliical-
il v Og af Knolla. 7.8 ﬂf;/(/v, at (M, <) ihlee Hoau
Ve ma(ww{)wuwzf med, awche orolinal fal, Hi ev
(M, <) odisiroweoe £ el cvdivalballit w, s& Fau v
ew owdwscrowonfe (W, <) > (M, <) =5 (v, <), Fhveeal
W= .

DEFINITION. Kt cutydiql  estewnle ovclinalbal, odew e
oedewatrotitee ft’ el dew velotduccle mewgole (M, <)
#alclyy %WW@ {m/ (M,<) og 'Kc»écfm/a owL(;M,i)
(bl ALt ovdl (M), v 07,6{/1/1;4‘!43/0%1; M e wudm,{mﬁwt)

SETNING. Xad (M <) 7 (N, <) vew velocolrwole g -
den. Da ewv ovd (N,<) S ozd(M,<)/ furts o9 Forne Tves
oo ficctir e ovclsunto af Blduing = (N, <) = (M,<).
Cucdii dee e ovd (N <) < ool (M, <), twvia 72 friw Tivria
(N, <) e ookustrouorf wmeodl €U oeﬁﬁ afsnt af (M,<).
BEVIS, 31‘%3 kovollav F.8 (07 7.¢) 0

7. 13, Gu veloeduek /maeu,?aa ev vﬁrlfjp ol %rwg,ima&, ovelus-
sowof  med el orclinal fal &' e e Sfeaéef&t oelev -
potent med of ordimalfal. Omveudlt ev At %elart, al
ew mmgoa, M Raw viloroues, Thuin dew ev o@[am/oa,hu/t
ed et ordinalial v, Thi ved ew 'Kof/elo'u- aftlol -
nng F: M > v Rauw v ovtfre vilmsbiiuga. C LV
el ew Mno(/wu/og < <« M (ﬂfvfw&wt ved : X<y, hoin
F(x) < f(y))

SETNING. Lacd A vae ew moewga&, Do fides e
meeug e, fvore  etlwat otdinalial v 5 A ev eluwsuwint.
Bevis. At v s A belydow sou bekewolt, al dew Fonolen
ew dc/c/ey/éu- Q/Wp&uu,g : v — A Og ol f@&’&/d
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’“-C\Lo?S wan dwv foadis €€ pav (M,<) Leetlewcle a/lﬂ e
acoﬂmcaugaa M<c A 77 ew %Cm&[Wg < < M, s&xat
v = owd (M, <),
o dinae  par (M, <) Mgém e Wj@“gv(»v 'VO(W[L? ew ol{-
ngo& V<P(A) x PIAxA) ), ﬁ’fgw pastanclan  af
M/&(/ftwcﬁ/:m%wt .6  ved al ‘chfta?a /auecli/eahf
ae VYV A nd{a}:y,ﬂ

KoRoLLAR. For eatvev Wuga&, A Awctes e orctualifal
W, A e Raw a%ﬁvfa(m Wd«ffk#vt weed 1 A.
BEvVIS, Dal;( v Sc&lfmj,cw evnlc /wum«?o&, Teaw 1#%&
Paraddoret #11 hhe owfalle alle sidualfal W

T4, DEFINITION. &u mwu?aa x Faloes & FRandimallel,
foin o erv et colewabital, g luvis dev Foo hwerl ovdiivaltal
U C & 7@(0&0 < (W'a/tuik/wmoe/owi/oahufwwo{,w).

oBsERVATION 1. kandimnalltallune ev velocduecte (W(c)
I Lonste Randinaltal
i Ravdinaltalleme ev S/oeowlé' ol malbal, o9 & e
pensynliy et Ravinal fal.

0BSERVATION 2. Ettwel sddvmaltal v ev G&fi’/ﬂf?o/&u/t meed
el ‘ga/w(/i%a/fﬁw[/ )

mma*? wied ot fonll Blawdt de ovclmaltel, dev ev
O&/fw'nloﬂfouﬁi wmed VT

OBSERVATION 3. Fou ethvtdt ovdinalial v ol el
Roarvclowalbal =, Aa al v < «,

tHii ;ﬁ’éj& foorollary 713 foudes €& orolinaltal

devmeol  ogss b Fanclinalbal «, do thhe Raw aftel-
des m/c/elz/irt wd ¢ V- Sfmét ev x< v aoleleuk-
ket og see ma i have VC X.
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OBSERVATION Y% Kardiral tallowc Mlg/al-l/ lehe e M«g-
e |

% T W&Lﬁaj ’pfwfo(, Twcie vi M%ZL 7@1&%?/!7%@0?
‘/I[ij, Oser vation 3 Mcﬁcm el b orcliuwaltal <
mocls el rmed  Paraclevel F11.

#7175, DEFINITION. Lact A vew ew ’WLO@%?D{L Ved *arcli-

card A = [ | v e et ocwlinaltal o 1*</]},

BEMERKNING. Af Scetming 78 fllan, at predikadit
”’U’ e el oedimnaltal o3 r<A" e Wg&&&m‘%www&,
si. cardd (A) ev ew velclefinertt e, Al dewne
/m/@uﬁa& ev et Fardlinallal, er wuwellololl af ﬁ—{’fm,,(e

SETNING. Fou ewtwor maugde A o carol (A) € %arclwaltal.
BEVIS. Xad o ',[afbst v, at a:—.:caxwl(/l) er et ovdhwalifal.
Do elewmenlone ¢ x ev ovolimalial, Molw (oeol 1) Vﬁ;fic O tsenva-
How 71, 7 (el 3) 4/,[9[?,(, Kovollar 7.9. Tor al vwse (o2d2)
shat vi vie fo fivet clumed vVeEwx, at vcou. Lad de-
fn xe v Ra ev x & odinaltal, ;g xc . Af xcv

< A /;fwlf;m ivncidlotid x < A ( Benstuu’s celviva-
fwwmtm323) Og sa er XE . |

Hoss o b wvar et oedinalfal, vclle dev feuoclen
et ovcliwaltal v c x, meol & V. AL v x #[;w
e x oy deraned ’V'</4 Da = v, #fiwsﬁg/t
ik o < AL Mo sa ev dex 1 wmodsthio wcd al
x varv el ovctwalinl W
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P16, SETNING. Fou ew meugete A e #’{d@wa Gobingelor colovi vnluc:
) A e velorcdurn.

fii) A en @Wfoﬂout e el orcpmalial.

(40 cand(4) 5 A

v AR cad(A)

(v A £ eancl (A)

(vi) A e Gef?/w‘/:alowt mcel  ew do[fm/@w[?o&, a// el ocrcbunalobal
BEvIs, (1) = (i) i‘ﬁf%c scetwg;es,

(i) = (ii): Aoy, At ™A, fwoe v ev et ovcinaltal. Ha
ev v < A wdelubfud, s& /U'ef’ carol(4). Meu sa eu

card(A) € v ™ A, o3 dumed cardl(A) S A,

(iti) = (iv): Qa C'/a/w(,[ﬁl)g_é card (A), ev card A < A wolcluidehe T .
(iv) = () ev i viett. ) D Vi) ev hiveelt.

(i) = (): Aviviedt, da et ovdinalial ev velordnet (ved <). ff

#19, Fro mcugdis A4 og B ov il Rlat, al v faw:
A < B =  card (A) S cand (B)
A S B = cand (A) = card (B).

Vi faw ilhe widddlant stulle de owmvensllc Wf:ﬂ;~
kattomn. Hevoww ?@Cc&w

SETNING. vt af %’fjwa wdsanu, ev chvivatiut med
MWwﬁj/saxdoM=
(2)  Eutiven m@w% A Faw vlovdrun.
() Enbitn meagete A o chvipotunt wmed <it karchisalial card(A).
(1) Sutiven wiengels A fau sauimenlipne med sit kasdivaliod carcl(A)
(v Vithirlige fo maugdew A 0y B has saumenline.
(vy Fou vieh&uj,c fo maugdey A oy B galdew :

card (A] = card (B) = ATB
BEVIS. (i) en Mno@mﬁs/&@fmjm g defor  oeleivalud
med  wdvalysariomel. e din fruglouwde satoucisg ev
€), (id) o (6@0) wbvivalindo. Del e derfn mok. al v,
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at () = (i) = () o3 (i) ().

() > (v): Seellin o = card (A) oy fo=camel(B), ev A~ 73
B~ At ev M‘ﬁz%o/fca/tm,ul'way/&ﬁwww,
WW 03 et ﬁ!f?w af al « o7 8 ev ovolenodtal.
(v) = Gii) e *klant

() > () : Af A~ cadf)=cadB)~ B fan A~B.

() S (i): Ra card(4) e et Fardinalfal, e

card (A) = card ((cand(A)) . Og fraf fin A~ card(4) Y

BEMERKNING. Autagus udvalysoxiomut folyew cut. af sf%é%_
welafionww  welloe ole bl svarenole Farclinaltal. Og wd
fea %chewoa,céoofmﬂomm” Boauw mmaw defuiere ”ﬁwmw,”
Clandt Rarvdinaliallewe. E x w3 [ Ravdlinalial, et -
wews | ek

produkldl  ved rx'/_’> = cancl («x/&),

potiusew ved ecp ()= canel ()
[O(ﬁ ’gc»lcr«wv soue Bokewdl WM«?M wfwfmmj/w'ﬁeﬁ]
07 Scumitelin veol o<+/5 = Ccanel (°<V[5).
Loavp Getegan few clin dirjunhde forenivg af o 73 5
ev (F:L)iel: ew ﬁuu&e azf ’an’/uﬁ&fw, tfeawn Aew OL(A//WM/?/L: f@g-
ity defiuens sou dilmaugele of (UFe )= T Lestenele
af de pav (%,¢) for Liltee xe F; ]
Vi vl et ﬁwg,:,%w/umm Ma&fﬂialywzc/{)
dev galoley for dinse  Rowpositionon.

F18. DEFINITION. Eu mangde %aloles el maturlat Yal,
fiotrn n ev ef ovoluwaltal, og fvin olev oles welun ?@Ca&/v
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(owt3o): Elrmernlimme ¢ n ev vlovolenl wved 2 .

BEMERKNING. luctes et wdrigen bebeugelsrne (od3) oy
(nd 3°), at wmht <wklusion < Far ewlivev k- foun
M%amﬁaa Se€mn et ﬁé;tz elermend o5 el siolhlc ele-
meut. :

OBSERVATION 1. De mﬁmaﬁc tal ev velovolwcole (ved c ) og
due  Yore Wg&& 2 ev dil fa/v,ﬁ, Mﬁm[dja fal,

/
i ol mh;&é,c fal ev specielt ovolwalfal, og & ev Zf-

OBSERVATION 2. Fro hovant mﬁma'?t Yol m  ev 7»,2
nt el m»‘m&j?t fal

Hhi mt = mufn}) e e ctdlinaltal. nmed m sowe sicdh T
elevunt.

OBSERVATION 3. & mn €L m%@t fal, e er hwerl
elerunt xe m Ath ef Mﬁw&[u}f: fal, °g lvernt oveli-
i e ﬁ;AZ: ;b{fs"uw(« ﬁ/{’;w wf deww Quolie, og dewn W’falfg,o»
5"% at ’Kcluoj,vlnm (ed 3°)  nedacves Ha wn Ll olo[moeu.gaau'lﬂ

OBSERVATION 4. P fot matunliat $ol m#8 e o dit forks

cleaned i m, 73 nw=m’, forw m ev dil sidale eloment ¢ m,
Hi dee fonls fgskbuo[ ?/@Cclbu W&UJ fo ovclivalinl #+ @, 7 Aeen,

sicaty  gelelew o}cwfuz:? fon vedinalfal, ooy fav et siclolc ely-

neenl . Oj Al Hav w v[p{[gg (e ot 3°).

£alofes P u:p?at owe fulols % coluhtcon,
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Vi mofeieny 7& ﬁ.iriwa, sfec/'oélc
INDUKTIONSPRINCIP FoR NATURLIGE TAL. ad p(x) vawe
el pradikal. Hvis p(e) ev saudt, o9 Tfves dev Foo hwel
%mlwl&'?t’ fal w  galdew:

pim) = p(=?),
Sa el /0(%} saucdl  foo etftlved Mﬁm[‘ét ol an .
Bevis, I wodsal faldl Ruwne v Gteagli deb foli watin-
&'g,c fal n, ton Luilhit p(n) ev falsk. Da vi fav a,u;‘aﬁ/(/t
ple), ewv n# o, 7443 fov n Foromew mo= mT omedd
el Mﬁmajt fal wm. Hew ewv m < m, So 'uwfgbt qf “w
stk 7’(%) Mew sa galdun 7&2 f?(’mf)/ v 7°/")
! wrocsbid, ol  al  p(m) vav Falke B

%2. SETNING. ad wn vaw ef Mﬁm&ét‘: fal og tad w vewe &
otdinaltal. ad [ vew ew otdlintrio a/fﬂu(mg
f:(u,c) — (nm,c).
Ma ev ucm 73 frv alle xe u ev X< f(x), Ordiunalfalll
u ev At ef Mﬁw»&;:)tﬁvf, o7 fvte u=m, sx ev F dec
idewfnke  afbldiiing .
Bevis. Do forshe plstaund ov tudeliocldl ¢ Kreollav 29. Pa
w ev et ordiualfal, Mo"” af uEm, af « ev ol uatun-
lgt tal. Hvn w=m, o5 f ‘hhe var dew iludinke a/(—o
bildming  Fuune vi behagte Lt sihle elewcal Y€ w, so
at yc f(y) Va,l%ut af y sifay s, al f(f[y’)‘ Fly),
g Aa £ e otdantio, fau vi modhhiden Fly) < F(£(y))= fly
a
KOROLLAR. Zaol w wvme & natulgt fal =9 tad AC m Ve
Euw @712 a&l/ma;ch&_ Lo e A 'mkw‘?ooﬁwzt wmed et matun-
ﬁ?,t Yal < m.
BEVIS, Sow Mmzxka% due velovoluecle meugole n ev A
e vwelovoluel s wmed 4 :=owl(A) Taw Vi ew orolewsiatue -
fi (u,c) — ,(A,C)_ S auwmensellin el W%s@saf&fd,
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de,w A > m ﬁieuazdms% a,ﬂmmg:u-eu,sm
thke ey suyckbi; da A vay e oe?l: D&/wauewgo&v af m. Nu ev
A whvipokul med . og folae selniigen e 4 ot mako-
47'[7 Fal oy uc n@

FAU. SETNING. Yad = vane eb waknlgt fal. Ka ev n ot
Rarclinaltal 7y vy il a/fﬂvfoéowucaf fem—>m ev
SMJ&/&LQJ“ (o? duvnedl ﬁoy:,/c\léw).

Bevis. Kad 74@5»‘6 Pgsv[zzuaé, v ew Rouseteveus a/f due avctu
e ev v el aidiualtal, dw <hbhe ev 8 Rawliwalial, Frucls
ew tiphdor afbdding = v > u, ﬁmucrlag 4d  fan
veof swuwwns«c@fmg e LLLJ(/A% w{ﬁ[a@w«g P U sy s UT
de thhe ev suyebiur
v dew  awduw  pasfacel gal, hwnne ve ‘Kc»‘w»jt Ll nrundn e
frm 5, do ev dc/c/eﬁu-, e ikkc suvektios Ra ¥ en
M:tfc/aﬂ(r, ev m oekw:/oaﬁu,t e M&olmwbgalm A <€ m, "Z«
da # tlefee ev Wl/%c/e)lo‘u—, ev A mazgl‘{/ Mana&,a/ﬁ
w, vy f,éf?a; ev (kovollaw 720) A whvipotut med et
nwabwilint tal wcm. Ra a e oe%‘,ookwt medd w  Furcles
ew af o()wvuj U o, aéweuﬁy@/c%m&u% swycldiv,
O}aucm,wd&tamamo{mdw%w;%g

Z22. DEFINITION. & ocedmning < < ew meig e A Fealolen
M%, Ty eulivev ke -torw d&['m/t&aﬁv& Sc A Za
et Fouske elevment g et sebhlll clewweulr (wht < ).

7 maingole ‘A ol cles cudeles | Fvis dew ehrisfen
en 9000&/&—2, O'Zzo(/u,onz, < A,

OBSERVATION. & occduwalial w er el M#mlujt fal W
Mo a-wbm/wc?ou, C 1 m ev m%,
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i ’(;a‘w.g,olxmm (oot 3) 4 (oect 3°) Lw[%iw nedofo al < ev

ew awc&aa nm

SETNING. v ew m@wgo&, A e ’Tfafa/u(_d(, &ﬁug&&u/ elevi valinll
G) A ev enw ew ol

C) A e chvipokul wmed o %ahvv@t Fol.

(i) carcl(A) ev et M%&jt fal.

BEVIS., (i) = (id): Rad < vew ew wouaa azaéwwg ¢ A Ba
ev (A, <) /-\fec/dt veloreluel, sa (A,<) ev oveliusisouco
wmed (m, <), Tfwor m= owd (A,<). Rt fvlfgw,a/t ndmioguu
C t Mm ew md&&?,, se. w ev e %auﬂw&lgt fal, ’ce/@o-t"?ooﬂwt
wmeol A.

(i) = @) Ved ew Cijckfir a/fg@CaLumg A > m  svawy ozdl-

M,
gm%u < -

i) = [1i1): /lwv(a? AS m, Hfvev n erv el mﬂm[{?t bal. Ka
ev A cand(A)  (Scetniu 5"/6) 7 da card (A)S n, ev
cacl(4) et watuntat ful L7 mﬁt ev card(A] = m W;c
Setwiwg %21) ]

(ii) 3 (ii): Da pastavdun e Hiviel, fwvts cardd(A) =2, Rauw vC
autage, sl wiz=cad (A) £ &2, v demed (0servation ), at cand (A)
= m?, fre m e @Z’M{w;&jt fal, ®a me m® = Cand(A),
ev m <A, si dw fudn e ek~ Q/FMG(M/M@{ cm—> A,
Ra m<A, Mg%mm%cuwsaw'é@uowlw—
0&3 MMMJO/LW#MW\?:W*'—»A Mew sa ev
A s;oec{,e,w Sacurieen 5 e wm' = carel (A) 7 Leve ol

Wf;alr/u,t wmed, card (A) vﬁf[g/c S’o&tm«??/é Y/

7.23. DIRICHLET’'S SkUFFEPRINCIP.

() Xad A vewe ew mo(o&.z Wujalc B ev ewtivey mdclcﬁt;u-
q/f'ﬁv(a(/t/wuj tA = A suyektw :

(—'L) Zad f:B—-A vme ew a/f&/(mg, dev ev Uplbir, mipn
thhe 9!4/1161@% Hvia A er cwoleley, sa ef eard(8) S card (A).

‘ n Mmozaht«&ug<iz4,7ﬁv—‘mC&uwa[c-
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(3), Xadd f:B>A vae e affloduing. Hvis A e cudiliy,
0y card (4) C cand (B), i e f chhe uyckti.

BEMERkN//\/G}, Maha,gmi; 3), dov er ew oftc auvewdt verstow af-
)ﬁnfwm{cmg Del Mo&w (%,myy/uﬁ? wdiw %.lnﬁ,c«éu a//- at A evu

cwdliy, thi vav f dyckiir, vl BS A, 058 ev card(B) € canol (4)

L wmeoolstaisl med mv‘uj(/bww.

Det e4 oyxao, kbant, ol (1) ﬁ—/t’?w g/[(l), sa il ev mote al ?[w;
el

BEVIS FoR (7). #a A ev ewdiliy, v A whvipohut el et wna-
%&'76 fal w, sa v faw Mﬁaic) al A =m = cad (A) (St -
Wuﬁ?.?./). B B e oefwt/aaiw,t e '&J[&afmazugmwa[ Aece
m/(y[c% a/fﬂ,,[’olwg £, Faw vi aou‘n?e, at Bc m er ea,ae?&
delvmaugele. Af Koollaw %20 Folgn, af B ev whvipofut med
et Mﬁm%ﬁ l wc m., Mew sa ev 4= cadl(B) 414(3@ Seel-
mi'?,?.zl. Absd  cand(B) = uw ¢ m=card(A) Y

7.2, BEMERKNING, Awtagor dut, ot dov facio ew maugee Tooel ef-
ool watwntat fal ey clomet, Faw vi Holge s,m,;if:km.#u
accomel Gebraglc maw N af M/'m/&jo Val . ot -
(f) M%gauw ﬁ&v velovolu o ved ordatiucen C . Kt ﬁ-/gs/ﬁ:
elenent ¢ N ey decw fomue ’V‘Wf«?a&,, [ (’ifif)

(2) oo twet elevend me N e 07»5 mt e N, Moot elewwcad
mEte o N faw frmuw m= m', fioe me N (218.2 039).
(3 Rew ved E(n):= mt  detinecole aqzﬂbfa(wmg g: N —> N ev
dycktir, o3 o e(N)  (7.7)
() Hvis ew dilmaugol. SEMN opfylotiv: 5€S og () S,
Sa er S=N (#%1).

Af () oy () frwgdn specielt, at (N,2,g) ev et sa-
fealdt Pearo- fupel  (ff- Fapstllt ”Naﬁm*&é& fal” < Tal-
Q?AW ofo%mj).
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725 Owe ovens b ew oly, a,(,uluj,péu, Wﬁ&/v ?’C”l‘ﬁ”“ ﬁ%&u&&,:

5/£7'N/Nq Fr/fmb&“ %LS\[OMAM/LQ_T,V ev celvivalinle -

(0) Ken ekaistorun ew ki - Yo /:m"w&t ovolwe 'moeuﬁa&, (s,<)
wdwne  sidh  elevent,

(i0) Hew ehristernnv ew <hke-fouc ceq e N ot meeugelen,
sa a,lfc(ouﬁw‘ﬁ/umt aedN fuctsa be N mud ac b.

(tii) Ker ehaister ew ’Wloebu?o(o M af oeugden, aa ol

ze M 7w  ae M = avdiaj e .

tv) Rew chsislon mhwk?t Fipel (N, m,, &)

v Ber  eleaisteren et ?ea%o—ﬁlvi/bd (Q,9,,¢).

(i) Bev ehsiskaun ot pav (B f£) Gestizude af ew maugd
[ o9 ew ”%dej £:P>P aéw&uch/clw— oy ckhke sayjelobi

(v)  Den  christr ew /mceugaéc U, dew thle ev wolu[«.a

(Vn/) Ren  elnisterer €0 orclenaltal w«, dev ihle ev el uaﬁmlf_‘i?‘ fal .

(ix) Her chnistrsy o Waeu?a&,, Lvow eftwed Mﬁwzﬁ-vit fal
ev  elemunt,

BEMA:RKN/NL;ER Uddsagnet () e Lémaévé«-;ﬁwéﬁwwmvt 1.8.
7 stecit foro ille kaw aldsa vwéjm elhoent af de ov-ugx
sagic. Mew LL&[AW (i) ev ¢ ew vis Fmstaudl ol euteliste,
olewv < ’)f}nmu&/vmj,u‘, m uw(?)z/v Al f:rz/bmnlvuc ’5167/1&Cv ”f’/&»m,uf,t
1 ") o thbhe "o g a,,f de tegpeber, dev ev whoducoul < for-
Crndeloe med e ovuj,c. ZF-axwomin, [/luéme/ua&,
o&*ﬁun‘wm af th&ﬁt fupel o3 Peamo-hipel hewvises <
O’U‘uyt ol ’féaflf({/t ”l\/aju/xl? Yol < Wsy/aw Of@jwucg]
Am#a?m (cx) ehaisbrev v[w[?/c Bauce/b/omu} 2y Wy ~
e, N af /na:‘wxﬁgx.. fal. Fel e <lhe sveent af vire, al
N (mw[ @ sow wdvalgl elewent 79 M m® Ao afbld-

wiig N = IN ) opfylotew de Rraw dew sbillea ¢ (i)~ (viir).
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Ve e ato? “fuen guwet el eylelisk Levin For ocelrvivalumen
efley ’ﬁf[(?ouo&, stenra

C) =) = (i) > (ix) =0 > W = (vi) = (ii) = viii) = ().
BEVIS. (i) =Gi): Mo@ugm N af alcffma;uﬂa(uu XcS af for meene
X=S¢p  a€esS, vl 07,{5,[&,@ *1a1vtt.
(s) = (ici): 7,@%5,6 Scclonsieg 713 (o5 Specififeatious ariomut)
Tau ¢ ‘Gtﬁaja fmceuqaéw., af de MMZ%L fal w | foo
tudl e dov foncles e ordewsdro W([Md'%tu? (’MC - faV' =)
At en #lart, af we M, s& vi vl v, al man ne M, sa ev
o?.w: nt e . Vi a/ou(aj,w allsa, at f: (m,c) = (K, c) e
oeeluns fro- o7 skal vise, alt div frudes euw ordewnstro afbile -
%l/ug (nt, <) » (KH,c), Hvis m=0, sa fav n* =} ¢t
elenent, °q fasr‘tww&u. ﬁfjw af al N £ . Hees n# @, sa
faw vi ¢ w Gehagle deb sl elemnd =ip. Teellys
a= flp)e ¥ Ffucln frr[(, tulfaﬁoéc&w be 4 med ac b.
Vi far wt = muU fu}, o3 ved ole friri Foneu f('")‘b ey,
"\75“5/%6‘7 Frm = 4&[ ew ovdistho a{’&édmaj E: (wt<c) » (K <),
Giic) >(ix): 7y‘fof(3c Znoluléslcomfmo&f/u/{f 219 er elhvenl %aﬁmlwyt‘
fal elevent < AU,
(ix] = (cv): 7ﬁvfgx, Bmwx/cwmg #19 kaw it &hagﬁ. n, o,e) fLuvoe
N ev Wugm af Mﬁw&.j fal g E(n) = mT.  Ha Nw"*bf—
crdrll wued @& souc ﬁﬂAGZ elenen® ﬁyfyw dit af Retursious-
Swé%mj/m 7.7 []ﬁ EWW/ sel 4.7), at (/Ne £) er el 'M«aﬁml(.?t hc/oe[
lv)=>(): (N,m, ) er ef Peano- tipel, /ﬁ A/a,/w\l«.g fal "
i) ¢ e olt/clchb- o9 thke suychtiv, da 9, ¢ @ (P).

(i) (Vil): P en ikke eudeliy folze Skaffe-pedncippet 7.23 (1).

(vii) = (viii): cand (U) er et ovtinalial, dev chhe ev e uaturtligl
fal  (Scelmiing 7.22),

i) = (i): Ra nolmj,m c i wu thhe e w%, teav

u ew thhe - foun db[%«-jo&, udew  sicale  clencen? 7

F
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7260 Vi fiay mu &ﬁmb@t, Lo tedin éématc..zc', lecolr axiomet 1.8
(lin ew af de whvivaladi frmo wevul @ Sabuig 7.25)
it alene Hlladw al v ehstrewscw af Mu«gaée , huvia
elanenlin fav  de fﬁ/um éa,[q,{"/ v '»741-03 , al /-\ftz'&cf(fa,u,[,ﬁ(ﬂ
matenlie fal Goo  fave , o al actomilt faktok #HL-
tade o5 al u/m-%/c ew 30(4:’5/(@ Gesteawd  sacdace _
’quczc-(b , Mt &_3 wmeeewgelew, MN. Etuwwloone ¢ N
FeaColen /Vgsi de eudelioe ovdinalfal. Bewwoer k| ;L(f
mkcc»uﬁdm /I;/vc sl ew e/tU o-wéd%ffwf , J‘(‘k Obscrvation 7.18.1
o9 K] Nar 1<  feuwker 7:::?, IN seur ocvdwmalfal, shkuve

Ofa’ w:= N

Ovotimalalll w er thhe ma&/l[?,t’ (Obsrvation 7.1), og it
v ewodda del fousle Claudt e hhe - eudilige , JF

~

SWmeuﬂ'?mhja/&thj 76. Da, ’Wl/@u?a&,w N  ehe e

cudiliy ( Doricllet’s Skuffepuiscip oy Bemusmnkmsivy 7.24(3))
ev odinalfallll w ewolda Rarvelinal fal. Op fattct

sa dai 'fvo‘c?/vw& deb 0?44: ol aliva
N =w = K

Af  Obscrvadion T.14. 1 o 3 7@1[?@, al  dev fuvdin b nndile
Randinaltal K, > K, el vudale  Ravduwalfal WD K,
v Nu Rae v (wkwnswe ) dfiwere  kandinal fal

i we IN & wdae  ekristfunen af el i cdAle  han-

N )

dinalfal K > ¥ fo alle me N. Osv

BEMERKNING. Kardinaltalll K o 72%7%4-,& Sone
vilovedml mengole duw ¢ E/cac«m/o&ﬁ/ 7.9 mevnll
C?u/w/ubéf. Det ~ ev aatedey dlhe %W[vf/ua&.?t al
ft/lwlxmjc wﬂéméj,sabiowwt’ 4o af ol eleri sfuatin

wf ew  Aadaw %Vw«?a&, ]
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T 2F, S@aémua.?vt}s afuﬁajm ;. wmaliwmate, al Wl{jﬁ’”&"
axtomul 1.8 j@Caﬂw ' Vi “fav na HRC ’%50&5&% Mug—

fal sysheuct w3 At 7,fmd€a2 . Yvoepa  (naslic) al
vl makik  foles Vi Cover ikhe at feuke o

Mﬁu/\{agf.o fal Aow 473@05&[&, /m,cuogoéw , e sferitren

0:= @, 1: = O+)2"=1+, 3:= 27 oSV,
0—7/ {U’b Mna h‘/\{(}? c )Lu’c n , m
%
M < m,

< stedill for m < om.

Det ev Tt en MW-&Mg . Tworvidt flLT O mcatir,?um

Ao Mﬁw&)?b ful . T  ocveeunsdouwmeloe med oo wo-

fatton, Acue f’?/’f”ﬁsf owtucdts  skuvev v el fald
N = IN\N {o},

%dmfg/scwdomt (1) 1.11 S«/bt;ﬂéw derincool ew murc
Yoivlionw 20tlle. Maw msd  dwidltid ﬁa,u. aig Helarl,
al maun 07/»:, T muac L{A’ég [oééa,r. ( %Meugc ) situatiorun

SETNING. /ht/-a? at ZF- aviomune (el wecolilisboeds -
%&omat) ?/a»/Cpu,u, 7Y {cﬁaﬂﬁ ﬂlfg,euoa, elerisiens -
Lwésa.,?w:

Afﬁm;,;g,. valy (&): Qad X v e ikke-fous rncugele med ew
actation, R, Aoue opf%CoLw, at dev foo ot xe X fricts
e X med xRx’ Ha ’fw.oem ew wﬂdmwg £:N>X
Ailedis ot [, R £, fr alle meN.

Numuwrable vals (B):  Xad (Y )yen 72 en Faulic
af  ihhe - fousme mangdis, Bo Fircdos ew afbilduicg

g: N - U, %, sabdin at 9,€7, fr allemeN.
Mme N

Nuwe table  defimoengdn (€): Xad Z vew ew thhe - ewclili
mwngds. Do frisler e fehtis aftildiny G N > Z.
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Hiiclet’s Pu/uc,«/p (9): Lacd U vew ew b-lekt.-aocc&»ﬁa
/Vl/l/c(/u,gatc R T’thwcﬂm ew a/['&ij(uéb(/l/;{,a P U > U 20uc
v wychfor, mu ke sw%o/ch}u:

Hen gelov  Aa, at

(W) = (&) = (&) = (€) < (%)
BEM/‘ERKN//VG"/. Det  Freun cix, al divae wdsagu ev
svelhcede fywmv a/f wf('lm,cf?.«;:a,\/,f:omot (2); ﬁmsauc-h{)
M{ﬂjt‘i, ?zcchm; ag/saa; @), (P, (g) 0-? (8)., Mew ol frew-
fwens, al mcci (e a,f dinre udsa.?w hauw Gevines aleue
ud fra ZF - axtomrne. Del ev sacdvaune <« matema-
biske vt ikke ab Frewmteve, al wd;wf @) (elbw
(63) ellew (%)) Gudgar. T fosfaund ophedey aldsd
() sou. el axiow fﬂ’l Livee wmed ZF - actomurme,

BEMERKNING 2. Duniclt’s skwﬂcfmaf (/P- 723 (1)),
Setw M fo “fan Mt, H/dsdg-uv, at twis dev ﬁwaﬂm e
wyck b, Ww—thj,ckﬂb’ afbiloduing : U > U 38 ev U <lche
aw(p[(? a/dsa,rwlf' (B) ev aldsa ot 4t ocwvtuddte og;sz
BEvIS FOR SETNINGEN. (%)= (A): Xad u vew ew
b%w,ﬁ?/sjfwubcﬁow /%f X. 7%0 @wﬁa,iabum., en

X — @(x):= u(fk’eX [ A’RX'})
Cuw veldefisent of bilduisg 75X > X, TFeellia %= u(X),
Ran vi vudule oot de,jfmlum F: N—>X wved £00)=x,,
Flntl= p(f(n)). Og Fonsynleq en F(n) R #(n?) foo
alle me IN.
(d‘)'—'} [03) Lad X 1w Wv@«?aéw, a/f far (/4,3,) L -
s faewole q/,ﬁ oeja a%vaff Ac N ew Wa[’fw[a{/tuug
4 A -—>,&J>’% Ao ojofgtacw ?(i‘)éyi fro t€ A.
Definumn + X wlatiomew R ved

(49) R (B4) & AcB A %[A=g
en dut Gt at Ac, al due < () wavntec ’5‘0){’(«;(.(70{%
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e of—[ycow. Ver  Feicclsy cenfor ew a/[{fl&(o(mag,:l)\/»)(

. . n — (A4, ?%)

A ot B
An C Ayr 77 Dyt [ A = G mEN.

At dut Hoeste ﬁ’f?w bt (vududction), at me A,

fo alle m o3 ac defivernn ved

Mo G, (w)

4
€ a/‘b[i(ouviug/ g N — u,yt- Soue opfg(atw ot oushady,

(B) = (8): Ry Z ikhe e cuciliy eicdin o Fwerl me N
m/ck{»urc wﬁ[»&[dij tm —> Z . Lt #(27%«, at v tfaw
foude ew aftilelnivg : m —> %, sa al %, e eu rugek -

!
~

@u' a/ffvéfo(mg %, : Ne, =n — L fo toenl we N

|
|
\
|
|

“

Houd fra ev il Mot refurnsiwt  al defiwcre ew tasele-
Lo a,f‘ﬁ(,{,[,m,wg : N—=> Z  Aoue ousket.
: '\fi ’fémvlr&u,kaflz %W'wd&a/mkt
fnw,& U=mMNuovW, A%(W"W e:l > U batunl ved
7 (a) = {’“’f e e
“ nan w e W

Olpfgf/(oéw da, it cuchecte .

(%) = (¢). Voels P : Z'—>Zl f/_l«c//olc% og b s/und,c./cﬁv“
~g vely z,e Z)\ P(z). AfCilobiiin AN > Z

e fivert tuctuletwt ved £(o) =z, Hfut)= ¢(£& ()
op fyldu da o Suskede. []
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MoDULER

7 MOM'GCW@ 1.1-2: Dof&mﬁom 1,.3: Z-modutn. 1.9: veuntre - 03,
ﬂo’fw, 1.5: Nukwmoduwblun. 1.6: /1, oy - 1.7 : /l/:". 1.5 : Ma/tMlP (N).
1.9 : Mowmolls. 1 10: /I—ﬁ,o.u,wmg—bﬁ 03, ma&om,ﬂ,ﬁ 1.11 : /'/om/l (/l/;m,/]df’),

2. Underrmookud, Kvotgubmodid, 2.1-2: Defnitionen. 2.3 Uotvoiclelass-
M””"ﬁ 2.9: Tsomofisoelniug. 2.5: Tacvcel wuctermodud. 2.6: Veu-
stieideal. 2-7-8 : Uudermodudl 1&“‘"6%2’1’: af Mmmpc?w&, %&Ak
dlinmmodil. 2.9-10 : Awuullator.

3, Noettwh 41/'souwav:sa9£mgr/__u_, 3.1-2: Noetlids audwn towet -
Mm? 3,3: Noethieows Forsli amﬁso&tm?.

Y Doelly sauue af wodulin. Bants. %1-5: Doekle sume. 7.6-8: Kowe-
p&mbwt il wwderwmoclul. 7.9-/0: quo’uu?ms%m. Fat syshue.
Bansia. 7.11: Fri mooll. 412 Howomorfiin fra ow frc meocdud. 9.13:
Obsenvaltion. 4.14 SoatMg. 4 15 : Scetmg ouw fac Fvotwnl. 7./6: M&ua&/&f
975¢cmm. 917 : Rowsbubhton af fui moodul. 4.15: Musiwmalt M&Li&gup-—
;g,sm_ Malsimall fut ;?/sluu 7.19-21: Basn 1 vehforrwamc.

5. Scple smodulin. 5.1: Defimition. 5.2: /\’wmlm'fwésmj af scupel mo-
dul. 53%: /(Ma,hlmmdoj af sk/@o&,?mo. 549: Su:oo/o&, Z- modulen.
55: Malkscmal wudersmodudf. 5.6 : 90&0/:06 Fvolcent,

6, Mogwlw af ewolilis twuwgde. 6.1: Koedww < ew moclul. 6,2: Ef-
sewplov. 6.3 : Jozaﬂm:’s smz;;mg, 6.9: Ho'loer s Scatma?_ Schneier’s Fou-
foncigsatsig. Lassewtiaus’ Louma. €.5=115 Moduliy af euclilis
’ftzu?ab.,. 6.12-/6 : 76@(/% af wou? f@«gm 6.1%: Baser 1 vek-

for rcrimn .

B T e
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MODULER

wmed nul-elevvenl 0?
el - 5&«'1/1«1,&%2" ’50(&7%51,‘ Athv O Dﬁ ’/

1 Modulbegrebel

1. DEFINITION. En A= wmodul (M, +,N} e ew meengele
M ﬁ'bflftelf el € (tudac) Rowposition : MxM > M
kalolit addifcon &‘Vnot’ (%, 13)/-» Xty o3 ew yere
%M%/io&il‘io'w : /‘XM - M  Faldl Mbwéﬁw;akamu 7 fe -
,l«_?/»wz? (A x) > Ax, sdleder al %4 cwdde e opfylelt:

(o) Med ’ﬁ-&ws% L adclition e;.,M ew Fouvmtatis «74447»/06

() Muﬂfﬁﬁaﬁuuu Liarmorncrny wmed addittonu, + A
fVLS?CaM,CL at olev ?/cz&;&,.,»

2 A(;\wg. = Ax + A?

(i) (Prm) x = Ax + ux xyeM
(iii) OGu)x = Afux) Ime N
(i) 1x = x

Deww  Rowmutfatuc Pruppe (M, +) Raldy, oculows additie
7/147,7;{ Dews mewfrale elenuul +Hwalcdes amoduluns rvud- elemeut
&(7%0& OM ellew Glot 0. Del wverve mtt - adlddifcon a/,L

di element xe M ev il fwcod/m,m elenunt - .
e additionu 1 M Fan M/&Uag lefeey ved ﬁjwmjmm

X + g = ? + X
X+ (y+2) x+y)t+ z
(a) Z(+o=(9ry Y,z €M

x+ (-x) = O

/(‘Laxtrcm

|

Dew ﬁowwm{a%c %uf)fu; (M,f') it’g,(/s 7543 al vai %»a.—
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senet  (via mulliplikationun : AxM = M) soue ymodul ovey A

OBSERVATION 7 ew N- moclul M geeloliy
- —0x) = A(-=)

Ox =0, = A0, , (-2)x =

le N, xe M,

90,“5%& Aow ( it fi-z,mcl‘t )‘r,f smw&cdb) %’b ’bt:uﬁ,c.

1.2. TERM/NOLOQ/. Huvis ’M/-MZ"CM, N e el f"jcwcg [f&k/& IR
dlow T) 4ev det, at de hav vl Fav skllt He de {o
M+, ) nclop er (wlooi-

/’éo«vw/ﬁ ositiomner i ew A= modul
M 0t e k}écwl ALt .

va bl fWLCcL) de Trar-, dev skl
( et awelt vehtorruwae e aldsd b RAawme souc ew R -
’Wbodu,.c_).

7 ovrewssdeigmclrse Trmmed vl v a1 dza,jcnc

2w lle  sctuatcon for.  €w woddul M ovee ew vilkar

W9 A falole elpmunlane © A foo skalancn a?a,faglve
elemenlonue ¢ M Foo vekfown. Belc?no(sm velotor raue
['quc presisl : /]"'UC/C)‘W/LLLM) wid e gLag Biee ‘56%%1'& ﬁn
/\'/mod/ugm,) man AN\ en €& skav- &9eme,

73 Z' MODULER. Xa,c{ (M,v'-) vl e /EM0LW,[&¢1;UM
77/%/3796 Vi *kauw da difinen produkiet af ew "skalar"

re Z oG en "vehto” xe M ved

PXx = (/DZZ poteus af 9()
At derv fnved definmes ew Z- moolul, dva at le-
@36’6&01%@ (i), (éi), (iic) 0? liv] ev @fy[;{t} ev m\l&/,
wd to (et a7ﬁ /Jo{cwstcg&,‘m‘

En ’ﬁmrm/omlwﬁv— 7@“7;/:»(, (M ) Hkaw aldsa Of’%ﬂ/m-‘
soue ew T-modul M+, Z). Rk er wuujt #lant, at
at ovews Faewde m%ﬁﬁﬁaﬁwn 1 ZxM > M ey dee eente
v fwilbuw (M) FRaw crganiscs soud 7- modul, i
ev (w,x) > mex ou sGcdaw wulbiplikatiow Fas af

win fekr. m >0, al

11 () o (iv),

= (14t l)ex = lox+-tlXx = x+..0 x = 0X.
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1.9, DEFINITION. &u modul (M+,1) adbcin aouw defivurcl
meﬁm +*alds o?/xa?, su veustie - modul. ] wmodscetnw
Akl defrivers ew Tope - modul (M, +, A ) sour ew
mwwg e M e o ' ’/éo»uolbnc' floren

MxM — M '65,(5?/,,,“,1‘ (%, ?) > X+ e/ oy
Ax M — M ’[’—C‘c?u,gt (A, %) — Jx
Sour  op fy (olev de & krav- ovetifor, Touksel tha al
W@C%}bfékaﬂb%s ’gehu.gc locwe (dii) evstaTlus a%

(iii) T (Aulx = u(ax) | AmeAl, xeM

Huin 2 A e Tommutab-, e Al whoivalinlt wed

(i‘;é) ’ o (227N 7Y Rot mu fadv ww ev veuate- %o-/a,c - MmO -
, d T
W CI/&A "° f!l'/f: QM,LL ”LC .

BEM/ERKN//\(Q, for ew ’ﬁo/]u,'fm/odu,& (M,-/—,A) ev dil sceol -
Tauwe at  Telegue ﬁwdwlclpt af ew skalav e/l 7y ew

rehtor xe M med  x A [oy allss <hkhke Ax ]. Hevved

fo tethisgelivw (6T dow e Fducdborbare Fome

(i) T x(ap) = [Q(A)/u , ﬁ,/u‘el\/ll‘ xe M.

15 NUL-MODULEN er du N- modul, “ow H#aw Hav et
elbemunt (sow allss wa vaw nwal- elemendil ). Rew
'gc{c?mm oft ©) [ellw ot 0, Hwvis wirfostaelser
v wudetubhit .

l6. A SOM A-MODUL. Rusgen AN aw opfallin soue /-
wodud, iddt addifton < modulue A ev addifion < Mugin
il o sl liplikeatlion af ew skafav AN mcel ew vek-
oo “ne A v produlett Ax i abugac N At de E
frar- ev ofafy[ctt fvlfi«bv wwiiddil bart  af Fraveuwe L
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Nan  dit ouskes pracicect, at N opfallis souc (veustie -)
wodul  ovev %(7 el /K'Dugm /ﬁc»‘c(?mhm A, (» foo
scuisha = vcusﬁe) )

Tlsvarcucle *aw N opfallis soue en ’ﬁ?/u -N- modul
g (d foo doha = ﬁo’;;a,c.) , tehll  mnlbiplikation af
ew skalar de N nwd euw veltor Y€ N hev ev pro-
dulctet  x2  < ’Lobojcu_ .

n

1- ? n - S’E T p%du/(,'?lmw%;aéuL /] = Ax"- X /‘ a/f %-swt
X:(ﬁ’,,-'-, 9(%) ) yl/e/\
o}’ﬁ/ﬁbl Aowe /] - mmocle L vcel ’%O?T'Ld»(, .1,7/@.2" /,/‘,24/(’ ’éo«wulpr«
9'(:)‘1;0%C(v’11 <l
(A’/,...’ 7%) + (7’,...' 7%) = (q’ff-jf) ., A,'”"'l:/'h)

A(*I)"')A'm/) = (AA’,,-.-,)NM).

Op falll adleds Ao /wusﬁc—)/l—'m/odw( sfeal 1ren /ln=/l:_

Telsvatcucte  Raw A" opfalln sou fiope-moctul
/l;; il an Al/:fd/ea%% »a/f eww skalan A€ /N reol e
vektor X = (%, -, X, )€ A" fer ew

('Xf,---,ﬁ’m_)ﬁ = (2, ... XMQ)-

/.3. MATRICER. For ywm n, p e N faw ¢ ’ﬁc;@a;&
’Vnmu?aéw Mat,, p () af (nxp)- mabicn |

o(11 O(,P
X = ; “i,é/‘, i=4,..-,u,]=1,---,/a.

O(In’ .. O(M/.')

Matiiew, en ’é/v-ucbm,h};}cl fy m = r [0-7 v steadey M@%: Ma,t;nm7

Fou mahic,w 0(,/3 3 Ma/tm p (/\) (a// Adattt it S)LvltwLL(,) (4%
summin o+ € /V/a/i’ml/, (") detimrct ved

(aopley = oy e p
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ev o« € Mal, p (N) g yE€ /V/a/tﬁf (A) e proclulld
XY € /V/“’tm,h, (A) .olcyfi%(/wt vecl
P

IS

=1
For de finved vdfote ’ﬁ&wu/O0£¢' Yienw af wmaduee W&a(,w
%7ncfu’7.»£w Zast’/ac svaccle Al Hvad oeu gee Colee oo
welle radiicon. De ngjsk af leare /LCZ;,[W; “eau
savutiew Falles  saleoles :

MCE«ugaLuL, MatT,, (A) af Fvadeatiske Mmxm - miadideon
v ew /wu7 Moeugc{ub M""t/u,/o (n) af mxp - Tuakcm
Coo ev ew veusheo - Ma/t,n[/\) - wmoctul 0? e ’/;/0(7~LL—
Mat, (A)- moclul.

BEMAERKNING., Et m-set xe A" Raw opfallis soue ew
shlomaki : x € Mat, , (N) oy soue ew awhkhemarbiic

x e Ma,t,’,h (N). V-Eo'/fj,l,l(? P 0707&4/22;» Avur  vewndu -
Mat, (A) - woolud o do tiopc- Mat, (A) - woolul.

1.9. DEFINITION. Xad M vwere ew N-modul. Fon Hoen
'7an$ skalav de N faw {ﬂhag'&: dew el

X — Ax
e finerec(c w{ﬂaumzﬁ M > M. KR Raldes Fowofeti
ved falfoy 2 o lew betegues Ay M > M. Betigelra
G wdsiqgo, at Ay e e Tomomate : (M,+) = (M,+),
albs at 2, e ew eudomortc ¢ (M+). Vi Hav
allsa A, € End (M), 7 Fauw devior ﬁﬁwﬁa A 2y,
Sour  ew a/f’ﬁv'fo(m?:

A — E%al[/\«/)
/

Del Ay N, al e O'U"I/Lj/(, ’&ch&gcluf (éc), [t'{i) 0% ()
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%61507: :’zwlscj,w , al deure a//['g—d[a{ 'pu‘ct(j er e Wjﬁm&o—'-
W?«f'« Rew  #alclyy, dew WL /- 2oclulie M /fwl-wuaZL,
%W&w@ﬁo‘g af M.
En  dev otuveudl govel en Kowmmulader 9 repepec
(M, +) G en %ujﬁomow/ozfp b
/ p: A > End (M)
fot. g Al Gt at M wved definitioven
Ax = p)(x)

O'Lga%i/uwm So0u e /]- o oéw[ .

BEMERKNING. Ex (M+,A) eu Fiope-N-modil Faw o
’agc&o&a Gcra 3&—, aftld ’Vl/l/l:Lg’,u,b

P A = Ewnedd (M) ¢
Aefencrct ved A Ay, hvee A (x) = 53, Del Folp,
al P i Al A felode er e awt- /M/l«,glﬁomo%mﬁ, ZLv’.!

oty = Ayt ppy o Oy = Mooy )y = identideton,

Tt AP ’C-,;{c,?/.,wv dew tl N Fvercle woctrally Mug fau
v dvfor O/sfa/a: p Ao ew Wgﬁom%wz,fa

AP — Eud (M),

Ew ﬁo%n&—ﬂ-mfootwé ev ﬁrlfjcﬁ.? il samne Ao ew

veustre - NF - mvoolud.

1.10. DEFINITION. En w[{ia{dm? EF:M >N mellue
N-wodutew M og N Raloles ‘e NA-Yhomomods ell
ew (/1 '){W&@v aii‘gd[g(m;,lg, fvis dew  Gevarw shesk -
i < ﬁ‘bsﬁu&w(,, al

flx+y) = flx)+ ¥y

flax) = 2 £(x)

Ved  frncw oo howomorfiew f: M — N Fontas
W?LWWZEQM F—/(Oj, Da £ /lfaeccéét ev  ew
7%7@0‘&0'11,(/0’1/1/&07/#: (M,+) = (N+), e £ wch b,

7176/\’7) ﬂé/‘
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41,¢(/6/:. wan Fetnnen  ev 7{"/(@) = {0]-

Ewn ‘&;fc/cs/—t)tr /N - ’ﬁ,ouw'mnﬁ' 7{: M —> N %aldes a?wz
tw /l-/l}ooufw‘bﬁ, Foo e sadaw ev ogsa  olew e te

a/f{*(/[ﬁl%lxuﬁ/ ew - *V-JMLLtr(,ﬁ 7f -’7 N — M,

Ew N- ft’/o't/wowl/m,ﬁ f M - M a/’[ o olu Ceve ol 4

/-Vtg sl Raldea ogsa ew A- eucdomar fc | oy vty
dew  en ﬁ(jckhiw 073;,, e N -aubomoti.

Del ev ﬂmZ‘, al Rawamecuscel muﬁ a/f N- totworr -
fd/v 7{: M= N 7 ?: N =P e ew N- ‘ﬁ,o%w%aazﬁ'
?o’f: M — P Cudiiderc ev T twev A-wmoolul M
dee  tolewtiakc a/f’ﬁ'l}[al%bug ’/M= Ledp, : x> x ew N-
Tomomorfi : M—>M. yo(mﬁﬁmc geelolow for A= Teono—
morfiev ]f)j M— N, af 07;,2 summen ;ffy,, duva
wf‘g—&(a[m%m,

¢
Ff—j X - ,f(ﬁr)fg}[i\')

en ew A- twowmowmorfi : M —N.

NGTATION. Fov A-modulw M, N {c'lc?nm meol

/-/‘MMA (M,N) Wojolm aqﬁ /l-’ﬁowwm»mﬁw : M —> N, nud
EMG(A (/VI ) %C&uga(,uo af /]'\%wlomavfw;p : M>M g s d
Awt/\ (M) fl/l/l/(eu?a&w a/f N-automerfen - M > M.

OBSERVAT/ON. (/-r’m/\ (M)N) , T ) v ew Romrnu-

fadi 7»«707% [%W&j et vafa&/»?/\.w/cfu < 7/157‘:/00«,%. Aﬂ-(M,N)
ﬂ/f alle a/fﬁdalwiujw a/,L M o ¢ cleuw Hfonw mutatdiie 7144;107@:. N]

('E""’V(A(M), +,° ) e tu ’qug ["’L&M/tlij ew olo(’uxug a/f
vingen End (M) of addibire ewclomofon £ (M,7) ]

[/4 ‘l/t/'\ [ M) , a) ev eun ?M/v/% [ et ch et maéu/7,s,u/07¢.(_
a/f A /FLLCCCL %;‘ofnmﬁ'?ut/«afag 7[;71, M 7
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Gruppen Aul, (M) ev Cyeusy%&,j qrppe af uwcalvéé z&mwzx ¢ End(m).
1 11. SfTN/ﬁJq - ’ﬁ/OMLommﬁ,mm /] —_ A ev 'ncﬁof

aftld %tiu.j,u;%c af Afoimien
X — XX

mmed euw  Mmatuw X E Ma,t,m’f, (/\), livee < ,,P,{aaa ele -
vl < Ay AL dsu achhemabicon .
BEVIS. At ew wflildning af du aufocle fm x> xx er
N ~Qiear, dus  al [xig)o( = Xx t g (Ox)x = A(xa),
#[gw af egueeglirne forn mateix Rowposd fromene. Lael ou-
veudt £ /\_:w —> /1: vaw N~ fueanr. Tncl ey a- acet-
Yo S, = (0, 1, -, o) e N,
e 1€ A st pa dew u'k fam, = e, e, Rau v ;%1 et
vi[éafp{tjt x = (x,-.,x, )e N mmcd e wdfete houwpori-
Ffonw i N, shkicve

x = xS+ xS
Soellin ﬁ(é’ ) = (/4.1;"') O(/ul._,) € /1470 fiwcter vi, da £ e lieac:

£(x) = £(%8 +--+ X, 3,.)

= % £(8)+ -+ %, £(5,)

= x’ (0(“’...,0(”7) +ore X, (or'rni)"') O(Mt,o)

= (‘X,cx”-/- F Xy By 5 e ey HHgpto 2',",,0(,,,,/,)

X yy I (X’P
(%, % ) | = x«x @
O(’WH afm,o

BEM/ER/(A///\/G Dew + Swtwmgm Gesfercvie &J&h#w wfﬁ&,{-
nu, (/l) —> How, (/\"’/\P) bevarer addition
e wéﬁm eu, Wﬁcmmw@ﬁ Mew wulbiplikalion af matucer
svanoy Wl Amummswtmug af a/f'ﬂc(c{umgw ¢ ol morlsal-
L mlokcﬂch Specielt e oo m—-/o at

th (N) — E'mo{/‘(/\/s

"

en Ew Mﬁ—‘l/soumﬁ a/{ ’u/uﬂc 7-:07, =1 ﬁa Ele aute -

towmoefi  af uujc n > E%a(/\(/\,,).
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2, Wndeymeodudl /ﬁuzﬁk,uf@ﬁ_odu (.

2.1, DEFINITION. dad M vaw eu A-swodul. £n
p&,[ mittwacle N < M fealelyy, e tecclen M«Lﬂ'z?(u-c ,

fiwin N er stalil Ot fa‘z, tel i Ve . anglde -
plikatioen & Yovty N wmed  de vuleociede  Feetet -

M-d%'mm CNxN = N g AN —=> N er ew
A-wmeded.

'Qtt L) 'fcz‘ ) & Z& €Lt ’fw—u t;/c//a_ - ;‘imce,(, 5 S llﬂaf-c ¢
del flu(g,u.?d,(, N a,,zl M e. e N- rodul,

jﬁlcz Ee f[f/(ltfz?{ 5 ﬂ/i ffa‘z, Cee  (ttedle: aee OJ{LL[ N /\’/

e b Cerae é\,({’j ‘L/éc(dl(“y/é“ : Naes M cw A - «ﬁ&u{ .
wior fi.

2. DEFINITION., &Kad M veie ew /- moded. Ved
th /taug»umm wladion 1+ M 7%1 sts ew Cllertrra et

’L&[Akou = 1 M , Aot Fravmio merer ek asd-
Al ot (z deee  seed vt '&Je ﬁqs,lgmd .
XE‘XI A 359/ = X+9 = )(/.,4-7/)
?;3 wed %Au}é’ ﬁ'/&&f ko dto e 1 dew 7{@ stae 4} at
X=X = Jx = Ax’

Rev er ew f«c thdir Yo Ceuditse mellove kot -
qreceus relaftoner ¢ ) M g Uolermioduly, ¢ M )
ved  hotlhu v bl gudie modutue N S M sva-
U feon greeun e lattonce = ("hongruens o
duty N cefimont  ved

x?ﬁx" & xXl-xe N,

e@ﬁu, ﬁlu( "/Laf(, ﬁ:&(,c&, kuvo IlL&uZ" ’ﬁc i{a?%dvﬁ \oF g 5; M / N )

dew kaw aganiies €L ew N- woddel, s&te-
ZA, al de gﬁﬁ(%
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(/

0i@ - @D aeA
A@ = @ ) X’ y € A//
Hea e ¢¢?,M,U O 4sue aedvae [47 due  fawonrifel
afbildnivg wd  kvoteuli O:M— M/N; Adew -

we aflifdwig e allid ew - Trensomceefé. Mode -
Lt M/ N Taldn ew Fvofieatwmodel w/ M.

2.3, Vi {zza M /440 vel ktudt weade :
VoviD ELSESS A TNIN (5 . ’@/ fi: (43 /] - ’ﬁa--ax,z, QliL e )[l
ﬁ M-—>P Aty /z:fli VAo ftéf teeele vit eele {,u ¢
N < /‘1 . kaw ew ¢£,alé$t telvieles fil ,mﬂ«é},#ﬁ p24LEL
ﬁ 7f 3 MN_— P A1t Ktﬂuﬂffmz al clec
5[42{.06&4 . %&{o;@ b Mo Lo MLe ﬁ _;E : “ﬂf/ N > '?" %f
o Fe0 =7 4

M —> M/N

to T
;;DL{

Afbetdnivgue F o M/N — P siges at vaee
sl eerdl A// £ M- P

2.4 keww foo e A= howowman o F:M—>P e
Qjmsc}u {ej Cee e cler meocle( ,'L" M ) 07 ’6{2( eoked TE( M )
er  ew  wuwdeymeodul P Heror {?‘C&fdbu
/SOMGRFISETNING. — Rue  tndwcesccle - Fowa-
manti : M/FY) = P give, bu sowofy £ MfEl0) >
F(M) af hookinlue M/fTe) a Lottt $(M).

M —2 M/il)
;7
P e—2 f(M)
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3{5M/ER/(I at Zsouwzﬂmt%wﬁou, auvewolt  pa e Suy ek -
F- A'Wom{[ F:M——>P gq:wm%mﬁ’
M/ o) = P.

1.5, Eutien wodd M Lav de M__&, wwdervieocli e ©) (&'
sliewcle aline af woclulewns nul - elevent ) g M ( Ces foewnte af
alle elevenlin ¢ M} For e ﬂ[ﬂa;eu,ca, Ruvro feerlin ffﬁ%:

M/(e) = M M/M = (o).

2,6, DEFINITION, Undumodutine < /- modubn Ay Ralolen
MSM(’;{,@@[M/ v uu,oa,m A, Bl en %/Zaxut, at ew M'lmga&_
L <N ev et veusheideal, nedop von  dlew geelolow :

oe T

)
XeT Afpel = «+3 €T,
AeNrAu €T = Anxe T .

2-'7;. tulven ﬁ&[&n/m/wujou a/f wnddevmodily ¢ e wmood M er
76%57/MZL3/ sel e undinwmootul.  Heval fv,f;m, al dev foo
en  givtu do[m@uga&/ S M Fuicls en minddile wnolee moostid,
sow owfallin S, ’VM/MZ(? Mgwwaa[uo af all wwo(wmoah:&v/
Aev m;[wm S Ddew '&W ey a? dew Ffauw Cirkicver sa-
Leclis :
) fvis S=@, 54 ev /NS = (0) € M.
1) Hois S bestin af it elawcut, S=ie}, s& e NS={ie[reN)
Ne := fae 1eN]} €& M.
2) Hrn S e mo&/&?l S=1{e, e }. sa er
NS = Zi\,e,-r----r-ﬁ%e,w /A,,"«,)”GA}, S'mﬁlc?%okc #w?u
Nej+--+ Ne, : = f),e,.,.....,—jmeM [A“...Jq,ne/\}_
) Hvin S o wlhidy, bestin NS af do elemativ xe M
dov ev  lineakoutbinationmn
X= 2,5+ - -f—ﬂks,c , ),,u-,ﬁke/\

a/F 31-0?‘(/&7 'm/a,w&:(c ebevenTin Sy S € S
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2.8. DEFINITIGN. Lacdl M vovere ac N-wmoclul. Huvis dev foo
ew ddmce%ga(c Sc M Wo(,(/\) Ne =M, %'jm M al

Ve @&aﬁt af S

Hvis M #aw ﬁbwumj,m a/f Ew Muﬁo&, weol €€
elewment, 97(/3 M al vere  ew 24 Elok  mocled. Betiegel -
scw  ev allsd, at duw fawcls et cluwut ecM, si al

Ne = M,

1.9 DEFINITION. Xacl M vew ew N-woclul g ’t{(ka.g;f el
elemuunlt ee M. et elevent o« /] %"78-«5 at auwnwllee e
fhuin xe = O, g mm?m af Addlawne elemntin xe /\
Faloles awvutlatoew for € o9 ’56#7%(/: Anwe , allsd

Aun e = foue | xe =0},
Ved A +— de Adelinewn 0’7{’“47/”7”? ew N-Lowmomer fr :
Ny —> M.
Kerniw | dvs Aune, er dafor €& veuntwioleal < /N
7 Ciltiolht v undiwmodulue Ne < M, dew Ralods ol
ty%t{f}:’ét wwclee ool %w&aft af elenwnld €. Tsonese-
ﬁsxt%@ltjm gever allsa  ew wrowerfi
N/ Amwe = Ne.

SETNING. B A-moctul M e cyblok, Hhuw oy T Tvry clun

ev vouerf nud ew Rvotuut Ny /T, twoe I e ef veusheicleal.
Bevis, O

210. DEFINITION. Lad M vew ew A-modul, Magwgo&/w a/F
de xe /N, sow avwmulloey M, Avs annwlluer fved elewnwnt

Det sy, al Je Auwn M, netop wan Tromefetien, IVER = BN
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3. Noe Hotns dooue ot ﬁ 4 ce,'l.‘fh;dtz (20

31, P ew /!"[Mtz.w%cmﬁ £:M—P ac v “At,
at  Cdllecit FN) af ew wudieweochl N < M e
i Ueeolew veoclied ¢ P) d"? al Jucfé»m(’wz(zzuﬁa{'gu
yf(GZ) 4% te  tediirioolud Q1 P e €w weidleesoolf
< M.

NOETHERS ANDEN ISOMORFISETNING, Lad f:M-=>TP
veu €l %oa/ﬁ/cﬁtr A= howmemer i, 79 lad N, € M
Tt /wméu,_ fou £. led N +—> f(N) i

A > ,f—f(Q) e fuicees da e ﬁt&;ddw e benelelse

-z%dt«tmodn{w NiM /N 2N, } — ftuedc..tuwo(u&,p & ¢ P}

Leuny, oo boveitse bevans W felustomen < , ©°7
dev  geld i

FN) = NN, =9 F/fv) = MUN.

( M = £(m)
( N ..j;/, Q= 'F(N)
N, ' §2)
(¢!

Bevey Fee € weeddee aepde ¢ & P Lea. vt %cu -
5‘7@1&? _f(Q) 2 NO s m;, n’a % r Cet “e‘ujf/eifuf a,/
c(z(wu geelole £ (-;(’Q)) = @ . For at wiae,

at /Ec I(cf(( (1eee €L /c/c/w’m} ,«'»,, ( of aldia v “(,

at oo Aor et cvdiiacoda( N 7 M, med N 2N,

ot 1 f00) = N.

b e "2 /EKMZ: o7 o vt Tvis XE ?[,(7{(4’\’)))

/ﬁau e dlead e Jf[,y = -ﬁﬁb) /ﬁ”vz M & N/ d?
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far aldya L(x-mn) = £6)- £(n) = O, Lot 7{&{/7"‘4')
at x-m € Kt =N, SN, nu sa e 07”5
X = mt(x-u) € N.

/];f dese j/cu.,c wll, wotioe ﬁmmw? 74“/( Lo de fo too-
merfip.  Bt, — dew Fasle  foedi £ cdefiiein e
swjlbic afbivdming i N— FN), dee bklat Haw
keontw N, , dew  awcly. 777/}:0(4 dewe  stuemees olte
suuthtive  allela v

f {M 4 12 L, P/ £(NV)
Toar  keimen f“’(f('/\/)) = N, /,./?

2.2, Speeidt  kawn £ vew die kavowiifee towo-
W/&'Zﬁ 0:M — M//Vo, Yoo N, <€ M er e f&uc,{.‘
Undervieeo dedf | Fvo, N2N, er ew wuwdiimeocled
t M, kaw vt tolewde ft tere ol Ceolit @ < M/N,

N/Ny S M/N,
7‘ vt 743” nowo 'fgt'u&

M/N = (M) N,

3.3 Horr N op N, & wiidy weodple ¢ A= weedelee M,
Aty eled ﬁ.zﬁ" at  Felloisiii adlew A/f AN, Cv e e Aee-
Wod, . Videe  en it ﬁ,c"d at  st, el sueaets Mt
oo fruent  ved

Ny#+ Ny = §mpruy [ €Ny o wze/\/zj?)
er ew  wwde, weeelu ,  eudda ol welee sy rtedlls et de
i M, sow  tnolehelele o Ny oy N Vi tear

M/
w | S Nt

MonN, <

—

0-? p(bv ﬁ(E( t’é&w
NoETHERS FORSTE 1SOMoRFISETNING. Ve Ny oy My




/4[{” [fﬂ 1279 SfTodee o ey

vane _wude vitedulee @ A= woclubye M. ’Q@ Fludes eex

na GLLLL-’&;}, 29 tee o ﬁ
Ny /NoaN, S Ny /N,

Bewds . Vi lia, N;l =2 g vi ledea 72_’[‘ Aree
Saccc it catle oo o fe
Ny b Wy Ee drty [y
ﬁéu Wl iofnwmm /t £ Sl f‘-"/:?' f-":fe s e ,_,z;_{}“t cls Wéuz{ )
Ny, / N, e 4,74 "fm”””’ff“‘ @ = @ — kot (/% ).
Petnte, 7411 rmm %p—tlﬁt”n—.{f?ﬁ‘ optucs it [(? . /\V; on,

j‘/g;’/,m /afs/a‘u e m/ Alee jé“““ 2elle  Lioeee o ,@‘gcxﬁﬁ% e Ve
’ + M !

2
P
-«
\
\
N\
\\
pre i
=
*-
p-d
N

/—\
=
>
NZ .
\\
Z
(~l
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4. Doelle surw af wmoclilev, Bants.

Y1 DEFINITION. Xad M vaw ew - nodul. Ved swn-
me  af wndumoduliy Ny, oo, N, © M Foeshta oel-
’VV’/C&U‘ZOL&Lb

Nytooot N, o= x40t X, / Yoe Ny =t m ).

Summu, er ‘ﬁw”f“z’? Aclr ew wwdevmnrooll, ewolola
dew wwwclate, Ao wele Boldev alle Ny 1=1,--- m

At M en ev St a/f wit'oliyvvno olu b s, /\/,, o3 N &fgoéwj
ol diw fr fwnt xe M foude en ﬁwus/v[ﬁm?

X=Xt et X, , ¥ € N;, i=/{

7.2, DEFINITION, Xad M vew ew N-moolul. Uidevano -
dulw Ny, -~y N, « M +haldun da watt ¢ el
Stgxm al dawve direlele S/a/u«v) s dev aﬂﬁ

fA’,-/-'--'I*XM/:O ) 9(£€Ni,'i=7,"')%

ﬂffw)wtﬁ(=-~= = 0,

dew foo e&mmm xe Nptewr N, galdew, al ;éﬁmsu&ujm
X =Xt -t X, , X, €Ny, 1 =1, m,

7.3. DEFINITION., Xad M vaw ew N- modul. Vi sigin da, ot
M e doelle swu af wwolirmeoolilbinmne Ny, --., N, |
ma Oll/;/se uaweler moclu bl er Waﬁwgg. og derey A
er fele M,

BEMJLM Lw(/ugw at Tt elevwnd xeM fav e
0? ’km«. Ew ﬁc&us M’ﬂwg

X=Xyttt X, | X eN;  i=1-.,m.

) ] J )

vo’
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OBSERVATION. To wuclismoclubr N, oy N, ¢t M e M’[ﬁc&uﬁc’—
ge, mckop man NN, = (),
Lo Lgurigin X,-/—Xza;O ,vx,eN,,,\rzeNa_ cvarey ¥l ﬁ‘7_
ma?w x+ (~x) =0, xeNN,.

Mt ﬂil;;,m/ al M ev dunekle swaw af wuslirwmodlelbiv

c

Ny o9 Ny , mebop man Nyt Ny =M 7 N,aN, =@).
SET/V/NG,. /‘1%.&&,2, at N-wmodulun M ev direble sawo af wcl.-
woduwline Ny, ..., N, . Lac dew varct gooelt Tomornor o ev
FooNg P b=t m, wmd i ew A-modul P B fundes en
g o Yoo wor i f: M—>P saat FING =, 6=t m.
BEVIsS, Eulg{&gl«.wé: Lad £:M—>P vwe ew Fowoncofi, dev
070%7(.;&,‘) et stllidte Rrav- Da M e swwn af  wndiwmooluliri
Niyoooy Ny  Faw oot 2 M ew ﬁuashﬁ[fuxg

(x) % = X, # .- ¥x,  x.eN;, i=th-,x

7

o k. finden vi Elx) = £lx vt x,) = Elx) et Elx,] =
flx) +-- ¢ £, (x,), albsa

(xx) E(x) = L)+ + Fo (%l
Hovaf Folyo  cutydigficoli.
Eksistens: Ra wwclenwmociliime Ny, ---, N, ev MM%} ev
ﬁwsumgm () mlz,cz? Vi faw cdufor wved 'ﬁWj%
(k%) cle frivere e a/fﬁ%o&wmj £: M — P, 7 it ev mee GT

atl W.Lc, at 75 v tw ’ﬁ«ovwww,a—oﬁ 7 at f/N,;zif},f&/;"'»’”U

by Bc{z«a(;}t’ ww vilfeantine /- moouliy My, ooy M, 'Pwpéwlptwuwj—
dew Myx .o x M, Gestan odla af m-scel x, ‘ﬁ/ma&,ufm?, e
i-l plachy sti, o elimunt x; i dww i-T wodlul M;, =1, u.
Vi vl oftht sterive dirvae m- sl sow So//&v, g v ot gau seren
duw  sow N- wmoclul  ved owposi fiommrme

Xy Yy X,-rj, Xy A x,
AR o A= e,
XM' 7“ XijM X AXM

m

——
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4

O/A,fu[f[?/[ souc /|- moclul /KCL(?/M«M fwdc-vﬁctmwuga&u sedrva -

Zl:g’lf’l/é M,@"@ M,n_
Fro fwat i=1--yn e olu -k projek fron, dug Wmhjou

()

X

%’Cuglfu'zbj eu ;wzﬁ/;x,/t/é&w "[Lo—(/wo/ww—cﬁ: M@--® M, — M; .
1,---, m Oﬂcﬁ'nxﬂw i due t-To wr/,clck&w

For ‘ﬁ/u-(,,/ﬁ 1=

Sowuu a/l[ S Gl

¢ o

? _> <‘?{) ) '}6 Mi'

o

fomomorfe My —> M@---® M, . Hun wistrsiielior er

weeliuhbedl, i€ vi of it tudiwtiticere modubu M; sued sif
Gillede ved  dumt  Howomofe, oy abba opfalle M; souc

M, < M&---®@ M,

‘&S)‘ﬁf&ua&w a,‘f de 50/7&,,, div tav Oen 7‘:»; alle auwolic ]J&m(su

eud i 1-T,
Ofaﬂwmf salecles Soue wwolevmoctulyy, far w0 dew 544/2}—

dige WSM&MZ,
(@} (]

'X1 X, o
X (o) X, (o] .

Z —_ .

. - . t 2 toeeot ; Xy EM«;J

X o o -\ X, o

Modul. M@ ---® M, e satols dewe clirvelete swue af-
e ?wfm, woclulw My, -, M, OfW soww  wuclen ool ley

¢ M,@'"‘@ M'h'
DEFINITION. Modulu M @ @M, Fealoler dewe (yolne)

donelli suu a% dbfbum neo bl M,,---,M%,
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75 Xad Ng,ooos N, vee wwclevmocludiv < ew ﬁwcw N~ noolil
M. Vi “aw da ’&hxajﬁ clew yabu. dinelee st Ny@--- &N, .
Ve Xy

(S } — X +---+x, €M
x'\ﬂ/

/ .
de frneres 7(/%97%11_3 ew iomowmﬁ : /V/@"'®N% — M.
A '; df«%/%%&’b%@ 4.1 ) 4.2 0? 43 ﬁfﬁs tom[clz.»(ﬁzwt ﬁf?jtuo&__

UBSERVATION. Houwowmortiew N@--@N, — M er

(’/) SMJ,(,/:.@V, 44,01473 manw M tv St H// wsolpovo bl e Nl,"‘,Nn,

@ chck%, nefop fV:of/u undovmoclubirne Ny, ---, N, e %aifiawjé}e ¢

() Cpchdir, metop min M ev direhle swmn af wwelewmooletinme
Ny N

2 m*

Del 7@/(7@, al M e direbll swun af wcdlevsnostitinnc
Npy oo, Ny m#o? mav  Fowomiorfien v ew vounfe
Me---& N, = M,
At Al ev Flfelolit wilbryhbes swcvanlives ved at staive
N@---@N, =M (e/ééw M=N®--@&N,).

16, Fru' fo wncvsoctuliv Ny og Ny + o A= mcodtul M ﬁ!@w
o, alt 14 fav
M = N@N, |,
%(/(—Of/:) Mo
M= N, + N, oy Nyn N, = (o),

DEFINITION. Lacl M vwewe e 71— meoclnd o9 Lad NS M van
ew ool . Su  wwcli moclul K S M Aaloles da e
Fomp el KL N, Huin M= Neok,

S/E'TN//\/Q, tw wwclivmodul R € M ev et ’émo/o&%mut fce
N < M, s og fwun fvin duw  sawumewsalle ﬁo—r/wo%wvﬁ
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BEVIS, Kewnu for Towwmoitin Testar af de elewmnlin kK,
fro lilhe @ = 0 ¢ M/N, des ReN. lemu ev dewfor
Nnk, sa too mofiew e vk bor, nedogo nan Nnk = (o).
Bllioht wveol  fouomor fie  er wrelinmocilie  bertaude
af cehvivatunhlaritne &, ke k , dere  weler el
Sty 17[7/[5(' NoctHis 2. &soucnu,{i&catmﬂ il e weclew meo-
dul 2 N < M. Dewne wwdiwmodul ev Nt k, i w fao
NtK 2N, o3 fn meN g ek tav v GrR) = & o
M/N. Houo mot fren ev clev fou 9u4‘///r,/¢,lg;u3 /Vu/ﬁof wan M=Nt Kk,
aaf folyon pistauctn

17 EXSEMPLER. (1) flew hivielle unclwmoolul ©) [arp. M ]
Toarn M [/u/sfa (0)] sowe (it ewesll) ’ﬁ«m/o&wt&wt.
A & awdlvvmoctul Foaw W Lave Flere ﬁom/oa’m,mu\/.
£t 1-dunewsionalt wuclivnuwww © et 2-odvemenwstonalt velefou-
e Faw saleclin Aoun MW et et awolit 1-clumsn-
sconalt uunclivn .
(59 Il ew jww wwcivmmodid Celidver dov <l at Fricelen
ﬁo«w%fcmm&l. 1 Z-wmootubinw Z i of w&mont
A N=Zmn, mzo Have frmunw K=7%, 20 Da
fn € ZmnZk = (0), mi v fave m=0 (g rmued
N=@ ) ellw =0 (oq dwmed Z=Nrk=nN). Wt
ev salide Fuw ole bivielle amolensoolulon N = (o) o5 N=Z,

79 DEFINITION. Xad M vew ew /-moctul. So woler vosli
Nc M sges ol vaw dineklte swmanol < M, fvdr den
Feicoler et ’éouc,/a&muot L N, olus ew wwoclemeoddul k<M, s&

M= nNVek.
S/ETN//\/C.;. Laol N vew ew wuoleranoolul <
Vrere mkc“smsq/wpcwjm (dos t(x)=2x, xe N og Zael

/, Lacdd <: Ncs M
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piM—oM/N G vene duw Ravouiske Homomots (s plx)=@,
XY e M), KHa ev {o’fj/wd,o 'ﬁc%gdw vebkvivatinle :

() liciwmodutn. N er divekle saumancl i M.

((fi) e elristeron ew 'ﬁmm{; reM—>N, sa al T"ai=1N,
(i) Bu elrinkon ew fowwonco s 4: MN M, seal pea=1y ..

BEVIS, dubeg fost, at K e et Rowplement KL N. Hoot
elcwmunt x e M dav da ew eulyeiy  frcuns bl biiny

X = mr k, mweN,6 ek,
s 1 Faw  defnete w/_fa;cﬁzmajm 7 M > N wved *(x)=mn,
Bt ev Hlanl, at *» < ew Zowomofi g at T(m)=mn, na.
neN. ALhi er 1ei =1, , sa vi fav vot, at () 3 (ii).
Vidue folgon dut (1fo. Soetaiing 7.6), at Fvest elemnent Xe M/N

i / i
lav frrmun X = B, wed et w{?ﬁéag{: Gestuut #*e K, sa o
feaw  definirc a,/ﬁ,,cmjm S MIN > M oved AlXx) =%,
Ret e #lant, at o e ew fomontonts o?a,t'@=X,%2/u
Xe MIN. Atlsi exr peos = 7M/N’ sa vi hav viot, at () =>(1i).
(i) 6): Hev galdew, at konw ki= +7(0) ev e Fowpte -
wmeult KL N, & %wu,lv.? me NoK, sa e/ m=1(n) = 0.
—Fvlf’?cl(? ev Nank = )., Vidue Zaw vo ﬁwsﬂ(&«ugw\,

x = () + (x —+(x)
g v e T(x)e N o3 = (x - (%)= r(x) = v (+(x) = T (x)-T(x)
=0, dvs x-7(x) e k. m?c% er M=Nrk.
() S [J): Hev galden, af Gillcht ki= s (MN) or of Rou-
/b&mw/t E N & newtia me Nnk, s& fude Xe M/N,
sa al m = 5(x), og AR el 0 =@ = plm) = pAX) = X, den
X =0 og dewmeod m=o0. Fof’fc ev Nk =0, Vidie tiar v

? 7%

x = (x-4(@)) + »(®),
g v e p(x-o®) © @ - paf®) - ®-@ -0, s
X—A(@)e N 0’3 A(@)G K. 7‘77/(70&,2 ew M= N+Kk. g
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49, DEFINITION. Xad M vmwe ew A~ modul. EF act (vg,... v; ) af
G&WML{/ZZV T M ’éa,fp&/; el ﬁ@u&mws%huo f{;rb /V/ fies W
et 2e M tav e ﬁa/ush/[hmg Soun eu liveatesuw bination

X = vyt -t A v, A, €N, i=1, -
Saetlff/t ﬁaéd,(,\ el fwt %&m elly et Tneent a/ﬂ/ﬂwu%qt
1o
%ﬁw ¢ M, tfwn do af
0= v, +---+ 4,7,

#{?{,‘iﬁ) d/t Al = ... = A = O

Settil  Ralodes e fii basis o M, fwis Al bacle ev et Feew-
%Lﬁw a/ff'sﬂcw, oy el fn’l’ S48 Fecn .

4, ..

)

A, €N

J

’gv/w.ﬂa,myxskm for M, nedopo van MWMZD&’M [V, Vs M
fmw%g,uv M.

¢t euteelt elemuenl v e M Méjm, ettt $y/5{u.u_ <M,
%o(—o;u i dew af

dv =0, 4€eA,

FM?w at A=o0. B sédaul elemwnt veM haliis ogad
et fut elemunl ¢ M.

2 &7.,,4,;?

Ajvy bt Ay, =0

n

BEMERKNINGER. Sallit™ (v, .-, v;,) en jusgulis ot fceu-

*aloly, 0?42 ew twewr 1efafion wmellewe v; ‘erue, At el sel
(vi, -, v;,) e et fuit systeac belydos sateoln, at dew ewesle

liveqie elation nmdluw v;'pne er dee Fuviclle, Tom alle
ﬁao,[/ﬁm&%c ev uwk. At scellill hte er Ful, dvs €T

liveant D/f’ﬁ«wujmg_[ syfsluu, &ﬁ;aa,u, al dev faccln eu 7 fedre —
vl tmear aelaton edliwe v;eme | duvo ew wlatioan,
Mo muwolal  Ew af  hocfficcnline e fornteclley fre ©.

¥1o. OBSERVATION. Sw,mmagum med  clofricifcomearne 41, 4.2
o7 43, 4sen vi, alt selflil (v;,---,7;) ev
et ﬁwﬁw@gwo 7/;110044,, nelop man M ev sww af avdisvostilerne
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/"1/7,'--, /}/v;w, Ay man

M = /\‘v‘, + - "'/]’an.,
Soeltit en et fwt &71)‘(/%, nedop o wsolew meoclutiine
/!‘U',,.--, A, e wa//ﬁ@uﬂegx, oy heul V; er el ﬁ&t eleancil.
Sellit ev ew Fi Casis, netop i

M=Av,@ @, , o9 twend v; e et Ffut elevwnl

BEMARKNING. Det ev <axdvane at tfealcle € set (v;,...,v; )
t M fo e Gasa o M, hwis

M = /lv; @ - /]'v;n - oy Vidto, i=1-m.
be fi basis ev adliclys ew basis, Tvin elewmeedin ev Fece .

711 DEFINITION. & A-moctul M i Hilficw dev Ficoles ew
’;£u ﬁa/»t«t}s, (1/',,---1'0'%) ‘éa,fo&/; 07,52 278 é woolul

BEMARKNING, Vi 2l aewne adviote dewne clefiniteon Fl ot
cwtfatte moclulon ¢ fpiltfee cdev Fraoles '”Muoéoé?a” Y ta-

A

EKSEMPEL,  Et- elementt 1€/l ev ew fi Gards Foo N-mo-
dulu. Ny, ‘bt twal Ae N =N  thav olew m@w&?a Frew -
SHilting 2 = A1, Mew gemewlt guldu fon me N, ot soplinm

1 © it
5,:(?),&:(;),...,;%:(?)
o o 1

e e i basin fro A= modulow Ny (opfattit souc sorln)

A 1 7 o
?z = A |t et A = Aig1+"’12{7_*"'+jmé\%-
ﬁm g o 1
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417, SETNING. Aw‘ug, at - moctuliw M Hav ew Fii taria
(tt,,.-.,a,w), Lacl ooy vere W&t levedo, vy, .-, V, <
eece N~ wmoctul P o ficdey e oy Yo B /ﬁomm@fg
f‘M—*P, sa al f(tt[}-"' v; ,i=1--, m.

BEVIS, Resuldaltt vires eutew a/wa/{a?[ vned, Gevinel for Scel -
WZ 7.3 ellw sou et HRorollav HA Seeluug %3 0

713, Zaod (1/},"‘,17%) vew & sl af elenwnlen ¢ e - 1o~

dul M, Ved 2,

(ﬁ ) > A v oo £ A 05

"f‘){tuum o}m«;?/u’l«? ew Hfowmomorfc : /’; — M Kt ev fr
cviigl  duw ewkyeliqt tertewde  Ffowomodts : Ny — M, souc
Ojofyiaéw 8, > v, ist,..,m . Soequ/?fwz,

Al defunitonewn 7.9 fan wnicdolid Gant Frlgeole
OBSERVATION. Howomofiore 5 — M e
(1) Mwowk»‘w—, netop nanr (v, 1) evel 'fwm%gwsgdhmj
@ wyekbur, wdop wan (vg,---, v,,) ev et fut ijnéwoc, %
(3) %k%} %(/Lof narn (vg,---,Y;,) er e fi Tast.

Mﬁfw,wﬁ[ﬂq’)%)mmﬁWﬁlewsz
%Wmnfibw Tev  ew m&mnﬁ
1,5 = M.

7149 SETNING. Lad £:M->P vewe ew «Mw&e/cﬂo- N - tomo neov e
wed, Foeame NEM. ad (4, u,) var & sat ¢ N tad (w,--,w,)
v ef 2wl 1 P, oy wég v, €M med f(vﬂ:ww 1=t p. Ba
Wo(,w: ' ‘

En (a,---,u,) et ﬁuu&oij;g/sluu (’L(Af’ et fct 97/5%)
neap. ew fui basis) < N 73 e (Wyy s wp) et fwucfﬁéagwsy/iw
‘(AMf bl systauw, s, ew fui Gans ) © P, 42 ev
(a,)u-,bt,m)v;).,.lv/;) et Wﬁmﬁw@gsm (W et Fit
S/?S{om) /),(A/om'fwﬁwwa) < M.
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BEvIS. (1} MWWWW Fov xeM ev f(x} A Wyt -t p WP
e :lJe/l va,e(?.,t af v sikrer, ak x -3 - = ALV mw
Revnen }f- (o) = og Aa au X - Av; - = Myt M
meel u; € . Hma// Fin o ourkesle Wumg%x

@) "fit saﬂkm," Am‘uj al 0=yt vttt + A vyt + A7
Anvrewden ’ﬁomwﬁw ;f fan ﬁywﬂﬁm O= dywyr---* 07,
Folfgcfoj ev == i\ =0. & fo-,/.sZi, '[4/701-4,(4,3/ feare M ska-
ey 0= Myu,t */me,ag% woyaa/u, - =M, = O,
[3) "t tasy’: @ MWﬁ?W e Foureteveun ﬂ/f [1/”‘7; (Z)E

BEMA’:'/?KN/NG, Fou ew ;wm wrcdor voolul N < ewe - mrocded M
auvenclen Scat%mgm At pa dew kawonisfi Lomomofc :
M—>M/N. At ﬁr’/’fw, at Twtin wnctwmostilis N og Fvo-
Yeewt moclilow. M/N  ev 751,0 o olulow, s er ’1-7/“5 M ew
'ﬁi ool L.

715, SETNING. Xad M vare ew N-woolul oy tad N< M
v, ew wundivmoclid. Hvis Fntewtue M/N ev en ful
WM,S;E/UNPLVL{,% siumawc, < M.

BEVIS.  acl (Ug, -, %) vewe ew ok basia foo Fvotunlin M/N
tad p: M—> M/N vew de Ravowske wﬁﬁ»‘é’a{mg,.
etlovinr ’KCLM?C/[W 4.8 (iii). Va?lj elevnenln v, € M,

sa al p(v;) = u;. Ker fewdes da (So&fmuﬁ 712, CWSMM”)

ew fowomote s: M/N — M, sa al

Alu;) = vy , t= A, M
Frr duw  saummewsalle Aowowmofc peos : M/N = M/N fan oenfo
pon (u;) = pl(v;) =u; , =12,

o

07 sa en (S@C’ung 9’./2) ”alﬂyah'jﬂzdmh) ;ba/s = fM/I\/ %

e - S -
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716, DEFINITION, Sack M vaw ew - modud. o fauilic
(vi)iey of elwuwnle ¢ M, wec meaugelie T Aouc tclixuemugle,
faldes et @MW_S&AW{@M, twis Fvnt chwmewt xEM
o ahaives Aaw,uw Cneavfoubinatcon af WZ‘? waug
elemudov  fro familion, dn i v fre Twert 2xe M  Hwddin
€w 5(4,7((/&7 oéoﬂm%gm Tt J €L 7 koe fieenlon
Ay, Ay sa at

(v x = ﬁ,v;’f——v- fﬂkv;k

Fawiiliw.  Raltes ot fick sychu bl ot Liveart wafhwugiot
syl s M, Fois ewtioe éu,% ctel famcitlie woghn ot fuit
sysbun | s trin dev foo ewteu eu/o&,&.; Mmgoa
féyiin ) € T (med Frvkellige elowantin 4;,5,) galoln, ol of

I R - T e}
(,
ﬂ”[j/f/lx, ﬂ/t A,—--.:Ak=0

Fauvibiew Faloles ew é, tasin, forro M, Hvin oden er Gacle el

BEMAERKNINGER. Fawitiew (Vv);.;r er o:;m;%zuj el  feece
spfun foo M, medop mdn delmaugoli fv;lieT ) €M Fow-
I lguisg af fouca (x) o ©, Fan maw KL e -
Sicleee Mﬁ,}c led of Foome Se;, mav Flet ) =0 Hevaf
ﬁy'{j,w wt, al ovewnevnll defiwnilion  Stawmer osuvtiews sl
-Dﬂ//[m'ﬂow 4.9, mdn wdw/m,@u?,d,,w er dew eu,ob/&_éc ’Wb%ﬁ&&
I = e b i/m Yo e ;LM,W[ MMWW L facw
dt veenw Cchvewt al Mﬁ]f andlavne L, ¥ M@h
i A v, wmed A; =0  fn twal CF vy, o, by, Fan (x)

v /
stei1es
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/
(Lo v Hav sat 515' =2, ;\L—k= A ) Suremneon 7;,: ﬁff“"
Aidun ev albs en etuslill, Awa, ¢ duw fristauel, ot Fuw
6%0&/&2, g af dwn hd ev +0.

977 DEFINITION. &u N=mrocl M, < il R  dlev ﬁadw
ew Fio basn, Faldes ew foi moolul.

KONSTRUKTION., Xad I wwwe ew m[%l(? WW?,,&,
Moeuﬁoaw AL af  alle aﬂi[aéw@gw e T > A
Toga%&owx /bcf aT made Aoue ew - mostnl, colid

vt 7{;7'0 Q/Mi[ \oél/bt‘a?/w ‘/’,’}“I -/ o&ﬁ&duex/‘ Al mee
Ao “/W Aetitg e

¢ —> @)+ #(i), (pr ) (i) = ¢li)r 3(i)
79 procluk it Ap, A€ 1, sowu aftelolunt

i —> de(d) dvs (gl (i) = 2 (i)

¢: I > 1, foo il tee Pl) 4 0 ’é(/wu %@[péu) o ewolilss
anange woliets el &W /]@I &duv/\(].:,) Ael er QU al 22,
at ‘AT < AT ev ew uwdlwanoctud.
Foo twnl wolx je T han vi Dehagle ol ved

5(») _ {1 Hves J;=£

¢ 0 i JFS
5:;6 /\QI. Dev ?zz/coﬁw oy at W&m (Ji)ier
v ew fw Lania  Foo AN mocluten /I&DI.

? = Ai é;:’f'"'fﬂk g‘;k

(olen wdéAija//} at to a%&ué’dpwu(?/w : I > N ev i sarmt,
Ay a«m‘njw eus vaodi Forv Tt i€ I)J wan Gy, e L
ev {;vs/wm? clemenlt ¢ I, wdsiqon, al
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(i) = A fivin i =1

Narn @ e AL ey allid

¢ = Z_ PO
tel

dew wﬁyalég,c ﬁemsfv(&,«,cg a// ¢ Aoun mo&ﬁ.? tCweqrteotie -
Gnatlion af elemnlin 1 W»&w (J&)t'eI . Fawi e
Ccri.}ie]: tealolis 07&2 dewe  Tearousshe % f(n /ISI/
/wmw,?o(;w, I 4o 'ﬁ,‘, ey (v‘aLu‘J ye elevenlivne + € T
coaer bl Lariselewnl S i duw i Lania).

NI

Y48 DEFINITION. Xacd M wvew ew /-meocll o?@/:-);er
v e Fauile af elenlin o M. Faucifiw Haldin el
vuiwma b MW?@;ZD&W) fuvin den ev el ﬁommgu_
97/5\5%, 73 mjw, ae7il Al famnilie ev ¥ fuuuﬁvw(jms?«
slewe.  Faumiflon Haldu of wmatsrivuall fuk ffﬁ’l‘“‘" ,

BEMARKNING. TL W@ufw&?/s% Yoo M ev L?’/msyuh?
i mall m,&of s oot oColew op secl, at wvere el

WMLJ&%K/W‘%/ man v ﬁum/wa el (M%Z:ﬁt) cloment fra

97/5‘

27 A% 4 sy fewe  ev émw wakscnealt, netop nan
"ol Moﬁh)ofamcda/tmatﬁtt iy/sluw,%ajvoéw
Mfé/m el (W[’éa?mi{,‘?t) elewunt Hfa M KL sym‘cwwf,’
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7 19. SETNING. Autag , ol ”‘ﬁ‘“ AN e et chavlegone . Lacl M
v ew A-woclul | dvi et vehktmawu ovew A, oy L (v;.}o.erwwc
ew Famite + M. Da e ﬁr’fgwwa &MW whvivatbunle :
@) Famitiw ev ef nunimall ﬁmﬁwﬁusyiﬁm fon M.

() Fawitian ev ef waksimalt it sysfewe < M.

(i) Farditiew e e (fui) Casts foo M.
0BSERVATION. Ha alle elevunlo A#0 ¢ A ev cuveddly, er
eutliwen vekton v # 0 fui, idit dov af Av=0, A£0, fol-
ﬁw 0= 2A"29 = 1or = v Ewtlive, Baats ﬁz/‘//&vwf-
lcles o ﬁc Canis.

BEVIS. () > ((ii): Ha 14 speccelt tav wﬂnj,ut, at fawiteea
ew el W%@%W, mj[&v v al v, al Ffaudliow
ev et fuit 9;,/5,4,% Var et chbee Flfaloil, ville e
fowclin euw ihhe - bivicd ticeay 1elation vnetlen ecwéo&-g
Wug,e, W/oﬁtrwu 'U;;o, 'u;',.._’ v—’k T ﬁm&éu ' .

0= Jov + Qv vt A vy,

vy vwindst ew af kotfficiulivue 1; €EA w F0. Vi faw
wtoge, at f.eha dy 0. Mulhplioon, Liguiagun wed A7,

()) Vi, = MVt T Y .(f/vn/uj = —5\;’41 6/\),
Mew sa eu 07&{ faini tew (Vi)o'er\{io} et Wﬂzmjyu;y/s#%)
i eufivr vebdor x ev ew liveavhouwbination af euoué«a,
mange af vekinerue (Vilier , og teb v, Frekewaey
¢ e, Raw vi vielsoeette (¥) oy tAeaved F£ ew ’ﬁm«esﬁam&
af & s Uiearvhombinatow af velfonme (ViieTgi,].
U?M ev ¢ wodatiid amed axf WWWM ran
vt mealt
(i) => (i): Ba vi specrclt tan autagel, ol familin o et
’ﬂwm‘g‘l/doj,msf?/skow/ ’Wba,ui{uu ve al 'm\/.\e‘, al Ll ev 22ecens -
wadt,  Van Al hhe Flfalolit, vilh ew af vehitorevue,
7 ctes. v;, vtew va/vffo/ob.? ¢ fauii biew, <o 07075760&,, al
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ogia fawilicn (Vi)ier iy & ¢ Frewnbecigen sys . Spe-
ccelt ville /)JZ‘U‘:W%’&MCM%MW&MRD%

Vip = Ay w5, + - F A Vip s
Twoe <y, 1 € TV\§i,). Mew oclewnee ﬁgmg @M,,f,%
souw ew thtee - iviel tuveav 1@{4%% e U vkt ne
1}20{1/?1"”)1};;" Oﬁ Al ev ¢ aovbatriol et al Fauei-
()  Gii): Do vi speccelt hiaw autagid, al fauitice en
et At S«ys;‘cm, ma/uj&/v v al vue, al fawd e ev ef
WMJM%W, Xad x € M. M@’M x K fawiitiea,
o At advidede systat chhe lawgoe Fiit. Rev Feinolin
allidd ew thhe-tivid Tieav relation melliwn ewole-
&3 ij/c af vehkforerne (vidier o9 x. 7 dewne 1ela-
frow wma x Frekouwme weol ew Feoeffioiewt AF£0, ola
vt g0 Lav cw,hjpt, al dev Clawdt vekborerne (Vi) er
fro oo

0= AX-/-A,?/;"f-Hv" ﬂ/cv;k

Rore 440, Mulhpliconss med A7 foo cu liguieg af Formen

X 2/“11)?,’”"'*/‘%'”?,( (/ﬁ""""//“]= -A"Aje/\),
Mew s ev x ew lLiearfooubomatcon af (%wéoé? ’VI/LM?/L
vehtrn ¢ familien (Vi)iex . Op Familion o folyelsy et
ﬁm&mywsys%
et fk %M,mau@.} vi al vae, al ALl er wale-
scmall. Xad xeM’ Ka ficlin ew WMM&

X = ﬂ,'l/;-’-l----f Akv;-k,

W derne ZaW5 feaw of)ﬁ/m;, Sowe ew ilkc-diiveel
linewry claton wmelliun ma&/&? Mra af vertorerne
("’2‘}56[ 7 x. Foo Hwev vektor 2 ev salecles  fasei lice
borfiewcte af (vi)ier og A Chhe of fuit systew. Og
frlgelsy oo dit givme fuie sypboue (Vi)igp makviomalt &




720. s£TNING. /ﬁu‘n? ol acigue /1 ev e SW&W"“ Lact M
ve e - mopud |, Avs € vehktor s ovew AN, B galdew:
(a') M ev ewfu;moa(wf, dos  clov feiceles  ec La iy foo M.

(b)) Able tasr t M fav sawwme Farvelewaltal. |
BEMARKNING., At Fh bawr (vi);er oy () sy Thav sauc-
me  Ravelinal fal %,a(w, at mamm@?m I oy J ev

Gempohuﬁ.

7 besnerne (i(rro Gaol. (@) 79 (b)) ev del mﬁm&x}é’

at &h%gﬁ fo Flfalete Hvev ,f;n s ;

Tl falele 17 Hor Fricdes el awaa?t fwmﬁmﬁu%m foe M

Tl faelole 27 Koo ficteo agm eceolelige Frewss Gedigunsys fessr fr M.
Vi wil fovst scuce Gevise  pistaucli (b) ¢ FLfwlote 19 (Fi-
standun ev  for émjz: velfocndt, i dwnd Fald fou aeclle
veltor st . Kandinal fallt  foo e bapin er “Aouc Ceeen ot
velfor numrire s o&,iuw,scbu)_ Do wsttrnede pesfaucle ev
wicles g af Soebuing 419 e waiddeli(ban Frlge of
nedues baendde  obstrvation o3 to Cuuwnea'tr,

OBSERVATION. Hves duv ¢ ew wmocdul M ovew ew vilksan-

Z /wuga /1 ﬁua&/s el w%tﬁwgv/mﬁm%ﬂow, . fri-
rgra & i wa Lt ﬂwu%msyﬁﬁw)

i ﬂ,@ AL wo&/&(j—c W‘&W?bms%m Fan v suc-

ceal it fMAm even el ovuf'[»' 3;, elorwnlon o5 sa

fir et eaclily, wmange skuclt  t minimalt few-

LEMMA 1. Lacdd M vewe ew wodul over ew veltan -
% /)/th/g . /Q&x fvwa&/b ew delmergde a/£ M, doude v
J . , q

et makswmall  fuit systuu.

BEvis.  De a&lm@uﬁm SE M, dw ev tc Dyslmwv,
udiolt wmedl, /&Mﬂml(? Wﬁ&mw—w < Ao O"W(/Wj e
;m/»ﬁ'cfé cveliel mwwjoa : 7#5011, Loaw'n Leurma
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ev ot mok al wviae, al deune waeugole er twolute -
oot ovdedt Lacl aldsid 5, 1€ ] wvwe e Fo ta LT
oroal wmcengole af d(/fmvvgdw S;eM, dww ev i
97,,31191/“0:,. Vi fﬁs{ﬁ/p, at ﬁ-atw/m?ym@wgoém S:=SJSJ
ev euw majoranl. Dl ev Tlanl, al hwet G, €S, si
ve skal wvire, al D?.&gt S ev et fut sg/bl(cwa. 3&&471’ Ao -
for ew CGiweer elation
) 0= As,+--- +t A, 5,

mellun  ewolold e ﬁvsla/él{ﬁc elewvwender S,,---,S, €S,
Bo S =US, Fincn Foo et =1,k ef §; 52 al
S, € Si' B, Sj/mm’, var fotall osrducdle vil ew af ole
cuckeliy mipege omeegeler 00 S ks 5y, e
fall. de vauj,c Sji’w, Fofg@lé ev Siésj' ,i=1, -k,

sa e (%) tu Cmweav wetation wellen Wo(/(/él,g, ma/z,7g,
)fm/&’k(/{/&;g{, (’/&M/l/buzzv v Sj,,' 0; 463 v ’éo—cﬁu%wmm
Ay=co = A, =0, da S, vav et it sysku O
LEMMA 2. Xad M vei e wmrodul ovey ew Méc?/vlf? /u,u,dqy
N, Aad (vi)ier vew e winimalt Freww brignsy s o
29 tacl (uJ)JET vewe el M%%Z"ﬁwu&mywsyaﬁw B
paleter
1° Huwo T ww%, sa  ev 0752 T mm
2° Hen J e wewdeliy, a6 ev Card I < J, v

olov fircls  ew dvo Your a/f“ﬁo(oéwwﬁf — 7.
BEVIS. Da (vi)jer @ e  tfruwbin s foaue, o fvat elrwent
i M stiiven  Avue Liwean Rowtination af Cu.dv&? ng ele -
menlin Vi . S/oecaééé Fare v fﬂw’ﬁm/f}ej m(ﬁceou

(-

mM'a, MWuaoLu I, sl , sa al

(x) “y ev e tewear o binatcon af vilen e iel}.
RBa (w),e7 o e MMMW, Soan fivert elevaenld i
i M shiiver sou luearhoubcunation af mo&a&u’ mauge -&tj'cm/
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73 fl  faw vt (J/z (*)) evsialle. tve t w

g med ew Cueaw -
teoru Ginafion a/,z v: ‘ew meodd tE Ij‘ S/be,cz'&ét tin tenveod e
MSMMg q,,f X Ao &am@m&haﬁbw 5'4/ &wo&»&?

v; ‘ev med oeJUIJ. mjm? v dilfamitin (V)ieyr, ©b
Mmiw%km, oy da ot gevne M*ﬁuwgmysm ;)
vav  wmmimall, wmd ve tavc

v r, = ey
JeTJ

1% Hvis moeugalun T ev ewclily, ev I devior ew ecclilis ,f;n
th/l/uj/s'm/cewgc(,c Wf ma&/&?x, m@wya&ﬂ), o9 dervane ol maa,lga
2% Hve Mu?m J t’/v WDQL.? velgon v Ffre Lol 46T
ew W/%c/f,lr)(r a/fMowa.J af N )ocf s woéd?,e meeig ol
I,. Hevusltra far  Telanl ew seypehedo a//ﬁvé’aémwﬂ
TxIN — JLGJJ‘IJ -I, o ah fucdss soue Gekewolt og3a
1279 WMM a/f{-v(d/wmg. L > IxN. Fro e wew '
ml&“—?l?{,(, J ev dt widleted velteewdt, at TxN ev
Oefanfo/lu.,t e J. Tt vi dator Raw sawmensoelle
med ew bgckbur aftloaiig : TN > T, far vi e vaych-
b axfﬂvfabu,m(? I -7 4

reT

7.2]. Bewnoerde fovskelliw ;btg Foufelisionme < cle fo FOfwlode
i lamwma 9.20.2. Hon dew fndis e weiii wmalt Frewntecigon -
S/?xshm, el MWM? ma,ujc eleveculiv, Rau vi sCulle, al
alle v male ﬁom&w«gm;g/sw ev oe/mfd]oovlmﬁ. Hver dwv
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519. DEFINITION. & N-wmodul S F#aloler ew siuupel vmoolul
Hvis dew Law prects L wcectermostilin.

OBSERVATION. Nal-»iodiiliww O Fav fun tn wwolenmcocted o5
dew er  defor hhke suupil.  Eufioer amodul S # 0 Lav aldio
mudst 2 wndevinoolute n&mlf? e tivielle (0)078. At ew sadan
Mmool S ev saupel &lzduv albss, at dirre e oo enerle
wwoloymodubler ¢« S.

5.2, SETNING. Fov ew A- ook S e ﬁf[ju,(,o&, &/wo&u/hw e lorry -
va bule :
() S ew e sa;ufoﬂ amoclul.
(i) S e #0, 7 foo twet elmuent €40 ¢ S e Ade=S,
(iii) S e towotf wmeo ew Fvolent moolul AJT , woe I c/
tv el wmakrimalt veusbc- soleal.
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M i AN, dw ev makrtmallt Hlavolt vewrhe-ideatey < /1 (rj
specielt At %{?&cw Mc/l),
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N=(0), en ATl *klant, o9 fvia N#0), foucter et element €40 ¢
N. 0? sa ev lecNeS g dnmedd (e =) N =g,
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Moduban S=A/T  ev dfor adupel melop Hwis oden er pracis 2 veu-
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e, ew Auupel A-modil, ﬂmqﬁtm’ﬁmmﬁmﬂ ev et
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ev wolukivt crdud. Lad allil N, je7T, vaw ew ke foun,
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rvo been Ty ( elle, f_; ke boren ) R Autellt “’lé v Yeewlin

ev aldsl  hecdiony ’fwu,j de . Evw koecole »< ge> at Teave
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0.7 SETNING. dad N _vawe e wwddersnodiel ¢ - neooltlie
M. M e, da eu ]az tlaw - Holder neoelnt , vt og fecese
Sivis Aade N o7 MIN en  Jovcdan- Woldee moclilen. Er
dlle el feeloleT, ’ galele. ’
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C=nc. .. .cN, cNcMc -cM,=M
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o M.
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BEVIS. Tudukbwl tfau 0 cu/u(aj@, at (v,--,v, ) e et freuu—

Wujw/&lj/t{ém fa-(_, M,"_,. 0?, sa fvﬁfjx/v faosfrw,cﬁm aﬂﬂ SoelfWLg 914 @
R ew suupel woolul ev cyk bk Fas ;éfmau.

KOROLLAR. Ewn Jodaw- Hotolw vmodul ev mua,ajt ﬁuuﬂzajt@

BEM/ERKN/NQ, Ea (ﬂr,,---,’v'%) el ‘ﬁuwﬁu’%{?m;‘?«s(uw £ e
wmodul M defucers ocwvewdl wved My = Nu+---+ Ny, ew
haole ©=Mc - M =M, A keokicdo M, /M, v
cyktlinke, fhi < My/M,_, Geetdw

Qrirrdym) = Gw) = 4@,
toovaf ’)Zo/’f?,m,) al @ 'ﬁm‘,ﬁuﬁw MD/MV-/'

6.12. DEFINITION . ﬁa?m A Ao(‘/gc: ot thave mpa/w /(Mgca )
Tovts /- weoclicCun /] Lav eucde {c? @7d¢ (atts £ " Lo, /1 v
b ]mdtm Hofdu'm&duC) En W;’ a/,[ &La’(!uy (czmﬁl(,
2o men prapint ot faee €Lcd¢[¢? wua(u«&ac e, Til-
svaccucte  Rlme ™M fmuadj Have /&huﬂt ’@?u atodelio
Ny Hoir el ’éﬁuwwdu[ har Ewole {7 ’&Cu?f{c 4‘2“
vi, at A e (cw&/(; &4 z Koeeler, +  /1- 20to-
Al AN, Avaren K 1[;((7:.

&)=, c ot, < .- < o, =/

a“?[ vewsbee tdealen, < /I Yrord meopl  fwcler 1 ﬁo;/um-oa’u,fu{
/’4 Avaaer el fﬁfim Q/ %0/2,&&’%(&[(: < /.

€13 EKSEMPEL. Hvis aivgue /| v ef shevlgome, & ev
Ny ew Suupel N- mmodid (Sae/t%&w?53). %’f}cagy fiav i
du 6000(,0&3& Wﬁc iw 1. Tdlsvarede ev ogsa
{0%3/14 =1 wf Mﬁo\’mm Ma/t (/\)
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6. 14, EKSEMPEL . FEun mg A, sow  wele hololtr F &g/uwc
[ sow M'W"ﬁ Raw speceelt 075»62 opfallys souw vehtor-
2w ovev L, ik Wlﬁ/:{tkaﬁo% af ae A wmed ac
skalav de [ defiineres Sow mjﬁwoéulcﬁaf dae A, Vew-
sticidealivme < Wf“’" A ev s//ame/&t uwderrteeee © veldor -
2wttt . Huen  velkfrrwmnut A e moah? dvnewstonall,
sa  Tay ’Wugup A euo&,l(? /f@a?pb,, ewdlola
%44 § A, A
Specielt fo’fdc,m b, at ewloww acozmg/ A < Mat, (L), sou

vwcetioldew skalorvmaticone (*-), 2e L fran cuclliy
tewgole al
I m?fou?A,SS%L o3 fwﬁAd § nk
a:a:)

6.15, EKSEMPEL . Maw hRaw visc, at o for g A= (g R
'60)#;:6“,0(1, a/{ 2X2~.ma¢bw;(/f (g l;\l/r); ZIV_EGI WE,R / %W

{0“?/'44 = 3 {D‘“‘jAd = ¥,
Bewoenk, at duwg(4) = 5.
For dew Flsvarencle atcﬁicmo&,’l/d«?@= gg)%w,
mmm,w'fo-u?&:Boy,ath ik/ce’ﬁawmatul‘?

mﬁm.

G./6. SETNING. Hvis 1 ev ew w}g af awal«,;} {ce/ugo&,,
sa fian ewliorew wdo&f?t ’Fufmﬂza?t N - woclul mpa&j ﬁeuga(x,
BEVIS, Ba M e &«o&/&ljt ’ﬁcmﬁw\?f, foudin ew suy ek Yo
momorf< : /’Am—é M, g foffj/cloj, ev M vomnf med ew
kvrotint af A" Ro A, daw ewddis, ’f@wgyv@, fav 1,

mo(,oldg f@?u ( Kovoltar 6.9) oy s hav ogsa fevohiuli

%w@hz, “f@uga&/ (smﬁw3 ¢%) @

6 1% Vi fiaw Rd&im 'U:ﬁfa. velefor e yv‘o&t r//mmf,,o{uv 7%5
Jordaw - Hotdey woduler. Cumvewold ?o'uw olew mee wolvik Coole
feore Tt de Tetasstake /Joat%mj,m/ owe Taser v vekboriawu :
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SETNING. Autag, al rsgn A ev el skavlgee. Lad V
v ew /- wodul (aéw et veltfornwn cvew A), dev ev ewole-
ligt ﬁcw«,ﬂwﬁt He, geldew :
() V Aav mdv&.} ’Qe/ugc(e
2) V e ew Hi A’WOMO?MM foo V Hav
%V eleancnTon.
Bevis., Ba /N1 e et Sﬁ@u&ﬁuu,tl ev A, s meoclil ocved
S:ij A/a[/u— ew Suu,fraf wmoctud. Vi Liar alidsea 41«2/1=1, 73
@) ﬁrfjxw devfor af  dew /Iflnc?azaw&, Sa@im},«,ﬁ. /
Ud fra el maém;;t Mﬁu‘ungsm Faw vi 7‘“‘7”2‘7
ualv‘njc el  mumiwmalt /ﬁw/uﬁ'bo},ej/wsy/s{uw, 79 ol ev souc
Celewdt ew Fii Garia. Folgeln e V oew foi modd.
Lad (4, -, uy ) vew ew Tarw for VI Ba (4y,.-., 4,) e
22 W%ﬁwya%, ev Aur-—-tNu, =V, s& 17 fa
&ha?z: e clen
x) C=ycv,c sV, =V
oo
Vi = Ny v Ny, atlbsd V=

4 7
KvohinTon ViV, ev %ﬁ}a/c, ﬁcm'ﬂucgt a/f@, oy levmmedd
@ # 0 (.’))E/u V; /Vie, # 0O, s Vi/Vi., ev defou ew suuped
modul . Mew sa ev (¥) ew Jovdaw- Hobolew Rade v V,

0‘? ’valfjtaa e 1"'=th?1/ b

i
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MoDULER OVER KOMMUTATIVE RINGE.
DETERMINANT.

1. Modubn ovev kommufatuwe e g 1.0-8 : Observationen .

2. A€trnercwde n-tuerie a/ﬂp(mwgm, Delorminant, 2.1-2: De-
Livilion. 2.3: Scetniing. 2.9: Obstrvalion. 2.5: Motivalion,
2.6: Definition af deferniinantl. S'cetnmg 2.7: ut: Mak, (R) » R,

3, Dclmmdwfsaetwjg& 31: Delmm.,‘%,,t at hawsponerclt
wmabx. 3.2-3: Dednminanl af "ovie ‘e Clolematiiv, 3.7: Deden-
minaunl  sow, aldoncrewcle - Cuewn wfﬂv{dmg 3.5; De-
frminault af produkl.

Y Uil tirgin. Crammens fomanel., 4.7: Kowcp Ccment. 7.2-3 : Udd-
wkfw? au/; difrmunant efln &%&, 7 eflo, rekhke. 7.9:
W&Mwh&r. Formbin. 45: axd = aou =dd(x) 76: Iu-
el 6l wmativ. 47 : Ceamen's Forwmel, 4.8 GL, o9 S¢,,.

5. _Raug o3 dumewston, 51: Houy (RY R”) = Mat, , (R). 52:
B'j/c/ch"ve Zowomorfoor - R” — R 53 ng/c/c% Toutomor feon :
RP—> R" 54-¢. ?%3 o9 dunewston. 5. 7: Undwwddibarrsminant.
57&%%&@,) mabux, 5.8: zbwj,bw xXx =0, nav « m%sw-
7{4{@, 5.9: Zbg/ckfvw, Towomor fren - RP> R” 5.10: Swz,ickilvv-c
Tomomarfren : RF—= R™
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MODULER OVER KoMMUTATIVE RINGE,
' DETERMINANT,

T ot {ijmo ’Kc{cjw K ew Rowrwmubatov 'wc«g

I, Modutir ovew Romwmmwtbatwe wuge.

1.0. gmm% waultatow ow wmoctutlen  geelole) m#m&'gw&x Ape-
et for modulin ovev ew MW%MW?R 7 ot
}folfy,(/uoa, auwfoves 44/07&, observatonn, L ev specicelle Fou

1.1 Ko ev Wg/m fontferl fﬂ»z vewstie - o7 ﬁo},/&,omoo(u/&/u oven)
R, Fou ew R-smwodul M stbiivey vi Ax =22 foo fwdu/c—
it a% moolul clevendd xe M wed skalarncw A€ /N,

1.2, Howolelkerne ¢ ew R-mwodul M ey R - Civemre a/fma[mhj,w)
e foo x,1€ R o7 xeM tav v D(M(ﬂﬁ() = 5\0(M(1\’), rdet
Jo o (Ax) = «(Ax) = @A)x = Ox)x = 2 (ax) = Ax,, (x).

1. 3, For modutn M//\/ ev  chww ﬁ/mmulémht;—c qu,
/imR(’M,N) af R- fHowomofrer f: M > N ‘gue ew K-
moclul, volel produblll AL af e sddan fTomonmorte
£ omeol ew skatatr A€ R e tineren Aoue aftildmingen

Ao x — Af(x).
Bewoerk,, ot Af = e £ = fo}\M.

14 Slbeu’&w e fo ew R-modul M ’I/M/oj,(/tb EMR(M)
z?m ew K- moolud, o9 dew vt oy d,oémj,uo tesfaewole
af “fromo fe furne . Fou fe E’VW(R(M) og e R Tav vt
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Aye £ = ﬁ"AM (= Aﬁ)

Howoleliinne Filficron allss ecudda coubet < rige Encly (M),

15 R- fomomorfierne f: RE— R™ ev wmctop afbilelniiigen-
X — xx , Xx€ rF
meol ew mabux xe& Mal, P( R). Hev fovbolhn xe€ RF sow
7/((. 0‘3/ cle, P Szy[au i mafiiccw o« ev blleoterne -
ved §  af odew hawowiske Gasis (3), ., (7] fn RE
[ Bewoerk, ab der hhe ev qruanel KE ot skilne R, fa R
Vi skiuvey Tlot RFP  for olewrer R - meootel .

.6. Dew ¢ 15 Lertrere ’Kv/c/chwc a/f&;{pcmc?,:
HmR (RP R™) = Ma’t'n,/b(R)

L ew 'na«w,nf—(, a/F K-moduln. YDC(/V{(/W SUnun Sawuctstese -
soelung af a/fﬁv[ol%wjou Pl prooluhlt af makbicer.
gﬁd{w&&ﬁ w=p  fas ew 2eieg - oot :
Emdy (R™) = Ma/t,n(R).

Herved 2vanwu Homolelion ¢ R” Ul skatarmabiicon i:) v
Mat,, (R).

[ % Hvin skalorunw x e R anmultivy elomentit € < vroolu e
M, vl & awnultae Hfele wwobivsocdlu. Re,
Hii sa e x(de) = Axe = O. Det #@@w, at v
foo ew cyktok modul M=TR/ov, fwor 00 e eb cdeal
t R (bemank, abt ideablirme i R nebope ev wuolevmio-
dulrme ¢ R-mnooluliv K), “han

A%w(R/oL) = OL.

1.8, Huis skalarwn oc R  annullacw elerenlinmne €, 7 €
7 woolubun M, vl « 07/”: anunulloe  wolivioctiliv
Re,+--- + Re, < M.
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2, Atlowncede m- bieare af&[dm%qw Dedgpenat.

21, DEFINITION. &ad N, ,...N, M wvew R-moduln. Ved

2w )

ew  muldi- Guwearn a/f&[c(/wmg

Evest—

¢ - N1x...wa - M
Frostan e ﬂ/fﬁfd%tfug dowe ev Tueaw i fvew varabil,

dar offg,éatw
qp(..) A/f;/’—xi””")«: ?('“;Xi/l"')* T(--.}Q’i’..,)
?(...) A?(‘:).,.) = A ?(..,’ i\’i)...)

fom (g ) St o (nyni, e Hie )
fo alle x €Ny, 1#i 05 ¥ x  xe N, y e R

Cuwobrs autallt a/f raviable FHrendievt, aloy miaw ouc
ew m- Unean a%ﬁr/c”d/muj Fov m =12 og 3 {u?u o?mf

Cencunelreane e, W‘“@;_g ”Z Yol lincoen .

2.2. DEFINITION Xad N o5 M vz R-modutin. En - tuegu
Q/FMﬁl’Vl/(A/b ~
3?’:N«“.——>M L (N"= NN )

kaldes altrucrcnde | Hws e (%,--,%,) =0 oo tthvel
set (A',,...,;y'”)é N™,  twoe 2 af Hoeordinalivne en

s, dirs ftn  dev Feddes <7 sa at o=

2.3, SETNING. Ladl ?:N%—-)M vae ew allumercwde m-
R galdew foo Fwut set (%, x,)e N™, at

Pty s - Fom | = Sigele) 3 (51,
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BEVIS. Souw lekuolt Hfan o Fuustillyy sow produkl af
fLavnposidio v  stgn (o) = (-f)m, fvve e ev aufallil
af- Zm/:md%%c:?é Z:L saoclaw “ﬁom,s%r}f&aj. Del ev i@,(jc“
’fcj wete al viic ’&«74«&&«, . ¢ "lfalclit fivoe T er ew
h@,apmmtm o= (i,1)  (dev ocwtbylhi < 7 3). Tt ‘
wm waudlacdey al sturve de variatl /J: f?&tdtm»rw #1,]
fbirucCLzL‘ vt
0= ?(2’{1‘3’1 EIEE? ) - P (%)t el ) v eln,n)r gl x)
= q(x,%)+ ¢(1,%), |
& det  ev ’M«Cﬁhviﬁ ﬁa? s fauwcliud G

BEMERKNING, En n- tuear axfﬁ&[a{fm«}ag P N%" > M a0 op-
fy/'(aéw &Wﬁbw ovenfo  Raldes auki - sgwimichiiok. Huis
2 er wmvarfbel ¢ R, dw hwvis Tot1y ev el tnvarflbelt ele -
wunlt i R, galdu owvendl, at ew aufi- s:;nnmchbo/c m -
Cinear a%wa(mug v altonceunde, i e < (%,---, x, )
;=X =x (ityg), Sa #{iw af a»uli;ymmehim, alt
e(x,x) = - ¢lx,x)
duwvwmed al '
0 = ¢lxa)+@(xx) = (1o + 15 ) ¢ (%) )
oy bl plikation med duw twvase b et e givev su
at

0 = ¢(xx)

2.4 OBRSERVATION. En allamumccde m- tincav w/&xa/nmgr
@ N > M e 4795{/1:6/“7 livewy 4+ duw L-T valalel
/03 Ge venw olwﬁ—u Lrneavhowtbinattonwy <+ dew -1
variabel.  Deb ;fo’{?w wai doleLbanl, at dev geloeo

?(x’)“") 9(1:+]§.AJ«XJ y " A”n ) = T(Xfl"'/ *1:1"’; an ).
t

[” Veeroleew. wuchiun illee dertew sean il éw a/f e




et 5§

vranialble  addony ew tiear ko b nation af- de t!v’u(?L -”7

2.5 MoTIVATION. Xad ¢: N"—>M vew e allinnaende
- timear af tldwing o fad x = (x,,---.%,) € N"
XQGL y = (4,00, Y, ) veerc ewdmnu et sal g a/uxéaoa? al
'ﬁzv-c.-lf Y ev  eL ﬁumumanaﬁo@v a/z[ Xyyorey Xy A{
wiwl o - Geardfedew f‘”[‘i“f da al (7_”/) vecl Pa' b= (Y15 7'")
feaw u,clhjlc/cu ved  @'a veerole ;faa Y= (%, %, ) g seet,
dew ’#Luu,?a/v ’ﬁ—waf ved ﬁmmuhﬁow Lidt e paeent :
Skat - ﬂ-b j—/ . m jj/ Apul ﬁu&wv%uamﬁow ,;HL
Xty or) Fm o7 cw,ﬁmg %oe/fftccwum Aouc §- =/ my&, t
mxm ma,l/m}cu., X . Vi Rav alisa

?Jr = ,;Z=, O(ig Xy , 1= e,
A A £ matixmulbipbileattsw
Ve ojafa,?w /3 o(“ 9(14,,
(91:"'; gm) = (9(,,.—-}9(,”) ‘ 9
g © " X
elln Rol:

y = xox xe N™ «eMa/t,n(F),
P(4) = ¢4, )‘?(-Z;O(%’O’""'O{,"%ﬂ*&)a
foon v fiaw Tragl Feuskellie swmnations suclies, < de
n  Awwmntn.  Mallliveand fefen givw
&
?(7) = %l 0(0‘1104;’0(52 Zo(o;/n ?(*rz"')ya;“)

2
el Aowe  mulbibel Aun

50(2) = Z 0(0'1"'0(0;“»; 50(?(0;)...15\’0, )

1 m )
(o;)lo:n)

’ﬁ/m dev  Stinscas ovev alle 0},—~,o;4 wecl 1\<0;c\<%'
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Et addaut #at (o,..,0, ) af 4l %au op fallis “sow ew af -
’ﬁd(alfn..duj o {1, n} — {1,.._)44}. Da P ev allernerendde
‘é%‘ 5&(4/0;]...,1/0.%) R vewe F0, nav 9 ‘amce ev %M&j‘/
dvs midn ot m ) > (-] e wyekbur (a} lereo] i~
e S, AL v fa ’

v(y) = 2 Ao f Xy ga(nrrfl...,?rﬁ;)‘

U’esm

Aﬁ SO@xtfnrbfug 2.3 far eua&/(bg
%
Pyl = 2 ;’i'f“(f)“o;1"'“’rm e, -, %)
€S, ”

2.6 DEFINITION. ad &€ Mal(R) v ew hunchratisk wmatux.
Ve defornminanlon af « Fnshis elemenld

Wlla) = 2 squ)eag, - x,, € R

0esS,,
SETNING. ad 7;.-N"'—> M vew ew m- tucer alfornncnde
a/ff-vé’a(/wwﬁ, tad x = (%,---, %,) € N” o2 tad o € Mat, (R),
2
o e(vx) = ddlx) p(x).

BEV)s, Delle wvar wesallabl < 25 H

BEM/E’RKN/NG_ Delly ev mdske ’ﬁ;o/—wmt al sthiire 57«/“4(7(44,
P e @(xa) = @(x)det(x), e skalmon db(x) ev

27 BEMARKNING. Heloaminantin ev ew wf&,um;?
t : Mat, (R) > R.

Fazs/ecééog,g veevoloen a.{ " ?WW Mlmﬂ.?m ﬁmﬁoﬂ'éc a//ﬁ[p(,
coie at e it ekogme cutves af dise afteld-
%t,uj,(n.
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3 Deknmimaulselnugen .

3.0 SETNING., Foo dew tawspoumcde matix of KL ew mathix
x€ Mat, (R) galoter
it («8) = clet () |
Bevis,  Ddeu W“/DW,WLL maﬂt«v x?t en Corlewed ved cxtej Xy
S vﬁvfj& ole frini flonew  ev
it (wt) = 2 sigu(e) o, o

€S, 1 e

o / o - /
Nor ¢ W@Mu(oﬁ eV 7/1641:7%% S,H wl o?&a, (v / oa,umwméﬁc Sm ’
oy e 4(7»..,(0"’) = su'?,u,(a*) ﬁv vt
At («t) = 2 sigu(o) X o %, i)

res,,
faktorernt © proolubtt 0(,‘7.,{')--- o) & mﬁofa e
X fwon ¢ = 0(1). Tdil vi fait Raw owordue Fakfownane,
ﬂfgw olkt, al
N > SEEY) = o - X (="( P )
lo‘l(f) mr(m) (1)1 T(m)n 0;1 oM/,
[+] / .
ot (xt) = cdit(a) B

3.2, SETNING., Debruinaulon a/,l eu kvadiatik tlokmatiy

ALy
= (o J)
T e th (R) o7 J€ Mm‘f (R) ev Rvadiatiohe matiicn,
7€ Md/tf»7/(/?) og 0 '6(,&7‘"4/)/ M ma beccen O€ Ma,t [ R), en:

{iwf (ﬁ’ V) - e (p) t(s)
BEVIS, Vi Alason-dilew meugdin 11,5} (n=prq) e 2
db[meeu,?a(,ou P=1{11,--p} g Q:{/H/)...,Pf.q}.

7 Sun e

dut () = 2 sign(c) g X m,
0eS, "
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Leboven i Fun al swwvanere oved pmmwfu#omf € Sa
Sou Ofvfyxfo(,u\) c(P) € P, fthi e ce S, thte of%y/eolm/
dill, a2 fadn fsp wed G > p oy ad vil ot lsoa-
rewole fled

sign () gy -+ Oo m
tole o lele ﬁkm 0(033,, sour v = O ’/)CVI[J/C ﬁ’bwdso&tmym

Persnuctatconnne o€ S, meod o(Plc P ma opfylete
c(P) =P g (@)= Q, o3 A Faw dovfor ewtyclist
skwives o =000, Yo o svawnw FAL ew Pmm:‘aﬁow
G/FP,W OJGSP, Uﬁdd”d’lfmwumfamm}lmﬁo%a/{
R dewrmed £0 ew f:mm»‘mﬁow = 59' Meo dinre
ioLu:Zﬁkmﬁow funclew  vi gu () = w}744,(o~’) %‘7%(0‘”) 42
dewmed fou dit Flsvareude Geel:

scgn () g g o(G.FP g

m

= S";%(v")ﬂ«;1 /bo_f:f) . 95744[0‘”) 50_1:,1 go_.;q/.
o /. o
0? A 'FV'[?’/'/ fwskw,o&w Z
33koROLLAR. Delnminanlon af e thvadratike) " Son" Clok -
} X *///
O In,
meol ’E/uual/wglm‘kc ma bt /54»"',/"7,5 /&mz/, OL,;QZ/OM&M

e "/
” (%7//4&) - i) - (B,

BEVIS Fo/{j,w winsidolilbant ved vadukiion eftor » U

QEM/ERK/\///\/Q‘. At Scetmlo?&f far mw b Flsvarendte
nevwtiat oun Umeoe” Clokwmadiier
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SPECIELT. Defmmowﬁw af ew ovie Yre foauntsmatux

Y/
{O"/{/) e M(A’////J,)=q1,,.;\%.

DCIWWMW@ a% ew ouhﬂ/omvéw/aw

ﬁ [»}
< 01".: ev l:tl/t (A = A, A,
De formei nan low aqz auﬁedQMa,W'

’l;."" (15"-:) ev oﬁut(qa-._‘j)—:. 1 .

3. 9 En ma{vfx X € MaIm (R) “+aun ofﬂfﬁo Aour el m-scel
/
& = (ay,---,«, ) Testieucde af maticeun m- sopln ( o

allsa Hvolt «; € R™) Detnmiinanton Fan aldsi o]b;{a/t-
oo Asum  ew a/fﬂofdwg At i R ...x R" > R,

SETNING. Sowm funkcfcon af matiicenn /&% er deten -
minaulmw ew allnaode u- Guear a%‘ﬂdol‘wmg,

Al : 7\) X - 7\) — R.
BEVIS, T at v, at a/[—{»o(dmjm ev n- bueev, skal
e frn vl f=1,--n v, alb axdeWJ/w/
( x — ek (o), -y x, oo, %, ), xeR™ /
ﬁ«rm/}r (x,, - ,)()w;bfa,cmt’/som/c?fz de oviiac
%«Jee 7R, o housfanls ) ;%@Zw I

M("‘u"" X, o, | = 55%7’“(’) Kepp o ’(Z;;"' X6 m
Sombs vi hew Fr i=fm de Ted ¢ hudhe fake forren
. frekowmman, fan  ve

det oy, X, ooe, &, ) = Ajxproot A,

T A € R hun Wfﬁ%jw ”‘/IL «,1¢t%k. Heaf ’ﬁuugaw
’awoa/w#o#wo '

For ol wvire, al a/f‘ﬂr}(plmtjuu it ev allimerand.
Cebaglen b (a0, .., %, %, . &, ) , Fwov xeR™

X
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e placoul Ao R-L o7 £-t ;924 (<€) Vi fav

ot (..., R AR ;GSSZ%(@)o;o;’...;y%,,_k%,,,%m=dzA&
fwov Ay € R Lelumow Gddet cvmenole F TeS,,.
o 8'c 5 admangolin Cestiewde permutationn o
meol O < Op, testar kmu/s(cmuu‘mwwﬁoém g”’=g\ g’
af pemufationww TES, med [ >T,. Ldt (#%,¢)
ﬁclc?/ne«u W/boruf,lgom,, der mﬁﬂmv * o7 €, Aes ol
at S" Abestan at p ermufatco nomc

To(%,£) , ¢eS!

Vi  Rau ’Folfcjc/c? strcre

M:Z/”\O-=Z Ao"-f—Z AE’

TES,, veS’ res”
= 2> A. +t 2 A
ceg’ a s’ o-(%,t)
= 2 ,(Ao‘+AFo(fé,c) ).

ie s

Hev ev
Aro(klg) = %?W(Odo(ﬁlf))«q;fx% Xo_, O(thtn

= - g,(,%[o") 0(0;’.,_ yo,‘c,,

0? ’)Eo/fjci«? ev dit=0 W

3.5, Af Sa»,tmg 3.9 ﬁflgm, al }mmﬁ&, wauliaty oul

alfrmoende M- lweare #Mﬂlntﬁug_w (j/ff 2.3-¢) Ran
auveucle fm?/ defprmumantew opfatllil Aow fusdetion af
matiietis &7&/;» Af S'oetmag, 3.1 ﬁomgc?,u, al dut
Aawmme  geldew dnrsw dedermivanlon op falls Aoun

fvoulkﬁow a/f wmaticens Awllees

SETNING. Fou produkbd P af fvadialis oo matiieer
wp e Mat, (R) geldew |ditb (foc] = dit () et (x).




4 Dot 1
/’{?«,m 1955 et 1

BEVIs. Ofailamg, ﬂ. Ao doellil /_l, (/‘l’i) .. ﬁm) ’@ml[ueudl
CV; de m 40‘]&1» i A Faw vi mud wmofaboncn fen 2.5

(r‘l)"‘o’ylm) = (ﬁf)"' /5%)0(« /

O/ofuﬂ?l- Aot madux ’f—- (74, g«w[o&,u ws?/uﬂ.g
T"‘ /370(. aS)[a/&LOLbu/ ;Zof[guu du,fv-,, a/; goetwug
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7. MW/C{DI:L&U‘U. C'meovls %LW&E

71, Xad o€ Mal, (R) vew ew Roandiatisk matiy sed 4%/1-
Crc Xyyonny Xy, tad xre R™ g tad

g3
("(1,.,, 9? B 1

J 3 J %)
ﬁc{q;m [oLr,u, madux dev ﬁwugaem af o wved ol ewshall
-t 4(76, e Sac,-c»/,[u(, X Sour wmwuenl i 3.4 Har 1<
da £

Y
()) cut (w0 X, ) = Aﬁ1 X, + o +A£me

fvoe ’koexﬁﬁcowfiwm Ap; € R  “kuw a,j:ﬁmcgw a/F weatiiewn l
« (eudda Huw af sbjlune o, 14 %)
DEFINITION, Etewmen il Ak‘-_ € R HRaldin RowplermunTC
Rl due (i,%)-10 ;thwbs i maflciw o,

o
72 Tt 31 = (") ev dew o-T¢ s%/[p < mﬁw&s%mﬁémj

twory aldild 1€ R ev placeul pd due i-fo plads, far
v ved at wuclhroelle X = 55 ¢ (%) wao—b) al |
I |

el (o, ..., S, x, ) = Ay

7 v ) "t L
Fllln foy due R-T Azé,a v matiicun, dvs 9, T Aouc |
fvtbsk S?!yl., ev dev auvewdt e« ‘é-c\:ﬂe&f, Do ew ﬁ-l:ylcc{ !
foay fn”,LCTMt (05" filow et af Seebuiing 2.3 ( 7 35),
al
dbt(gil«i)

k-
"-‘wk'l’«‘(,f').." “"”) = (-I) Akb }

F‘ﬂymp i T dew 1-W rehhe ¢ maticun Few Sou #ioslz
1@ lelec ﬁgv w ew wmabix /.” , dev elsvarcnde fav defe -

m"%ut iy £ irk
dtp = ()7 -0F AL = 0)TTA,
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Madsicee /3 Year vidleticdl  Formcn

1
N

Sk

f
!

0|

fvn X5 % ’éclcr,wv duww (-1)x (n-1) madux 0((/:) ﬁm:ﬁm a/;(

&  wved at sCGTh i-G reekhe a? ®-T 4%&, AL Secel-
. ‘. :

%t,ug 3,2 fo/[jr’,‘y d(/vjfm,, at v¢ har d,(,tﬂ) = dit («i,‘/& '),

0;7, dervcel ﬁ[gcua&/ :

SETNING. Kowplemewlel A, H* dew (i,k) -Te plads

t wmabiicw, X ev

P' = 0 it (),

ke

BEM/ER/(/\//A/C-;. Twdacellta Ll < ﬁMM 71 (%) }anu vt
¥
M(o(“,,.lx’ Z (l) dot(o(
X

dv/v o—g&i kaldes wdvihbing af dederminanlon eflin %-T
a
sople.

73 Tl vi med ' .. a™ delegrn de m rcelder

)

O mahicu o f vi af Saluig 3.1, al fr yeR"

2/1850&/0 !
&t(geﬁ’) = B"171+“'+Bkvug'n

o
e By, v howplomenlil KU dow (ik)-le plads
mﬁom x?, /455 e fwegacua&, Soet (oq Seet-
ning 3.1) Mj/w, B, = Ai . W? Z

i )

1

(%) :
CL(/t ?(.../[c = ‘glA”C*"'ff//nAmk,,

o'(fn
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¥

domed ew VYlsvarcwde udod k_é% 'aff detferrmidi nan G
Al *-T rehke.

44, DEFINITION., Yad oe Mat, (R). Sew mahic o Hat, (R),
dev /fbc?, diw (%,:)- fc pfa,a(,s San ’éwu/b&wnowmt el dew (4,k])-T

f) tacdt < o, Faldes ﬁothP Ce munl ma ﬁoc&u il o 7 el
')fv{[g ceede MC ™ ’6-6 k?ﬂ,c "ﬂ’ro—u(//.) &Wut'm/mf/uc et M cw [Ouu -
d/a,a{«mk, Ma M’\‘ (04 macel 5(\’ . Ve 'ﬁfa/v a/LLMt

. = o/ t+]
Ky = Ay o= 1) aut(«*’xy

Bewcerke, al dev < defcittomen er tudelioldt e foun fouo
MM/boWu: Dew -1 Aér&, t X (ﬁc{czxnot 07,;) wcole -
Ma&,u ’kom/o&mbwwpm bift ¢-Te a2celthe ¢ « 77 due 1-IC
Acelhhe { o (’6(,\[(7%61' &"3) mc&,ﬁ/o{:a&a ’féouc;«fcmutﬁm%
A 1-k 4«%&, i x. '

/ Ved cudsallitie o 41(x) og 4.3 (€)° far  wncicldil Ganl
FORMLER. .Fn ew  matux O(EMa/t,n(P) galoy

(x) Eiot(c(,,...,x, 0 ) = &Ry

.

fwor x€ Rnlf’/v placcul souc K-T¢ /w}&,, g

()" et (v ) 4 %
o™

for ;e R™ e ffa.cmt doue R-Te rechkle.

9.5, SETNING. Tor ew matuix x e Mal, (R) gelder

l_;&d = Xx = dot(x)él

twor et [ar )1 'Ge{c,;,uu) e c&lcogmm,(fma,%’ dew  han
dt(x) overalt < a(iag,o%cv&a.
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BEV/S‘ F el faa f?&wbs (¢,7) ¢ fwdu./cfmaﬂzcm o &
er (¢-Te 2ehhe ¢ K- (]IZ57Q1 «) , abha 07‘0(1.
At foumel 29 (x) ’Foff’fw al

O(LO(J = d«(/t(a".__,oi "':“m}

Mabicu, (o, .. j(’ o, ) Rav o euws 57’&\/, Lo i #79,
0? dermed oﬁc»‘mwwua,wt = 0. 2y deri mod, e=71, ev matiiewe
=«, og dus detorn minant e allia =dillx)., Ve fan
fo{f‘&? ~ ¢

o;éj )
oy = did(x) gi {7 i =

0} Al ev %(/4070 ﬁ7chu Ko = ditx)l . Tilsomrewele
Mgw &?Mjm o<0(=ﬁ(4/t(°()1 a/f Formel 9-7(‘*)11.% 1

76K0ROLLAR. Ewn mabux oe Mal,(R) en wuventbel < mdtww
Mat, (R), o 57 fww fonn  dews dehrminant ditfx)
o ddivntibel i rdnge R T Cchraflocte Fald o |
dewe wvenne  wmeafuy o W&t ved o [alot(q)]—’o?',
Ty, & 66&7% ’éouafo&wwwtnmhocew Y .

BEvIs. "t " il (x) wmvevbbel, Ranw wve &A/a.j&: ma -
I ﬁ = [atoC@( 1 /N = o [olut[or}] l AL /Jaetmgm {
’ﬁrlfzw wnts el L Gart, aﬁ ﬁcx =1, % dermed al |

X ev mmﬁuéoé el or’=ﬁ

"Run G Er o« duvatlbel ¢ Mak, (R) Aa feuder e

makix p& Mat, (R) med fa=-wp=1. Rt {dlyn, at
1=dut(1) = dut (wfs) = ok (&) oot (3),

s Anaf s, ab dillx) er wverhbel @ due Rowmnesta - |

e aing R (oo ditla) ™! = dti(p)) @

TILFRTELSE. Em madixr xe Mak, (R) erv wvertbel, fiwe:
den ’)ﬁm,a(,m ew %a,M/?zEMa/f (R) sour Offg(a&u Gl
dw, eue af ’ﬁc;lmijmm o3 = (o =1

i Awew af ‘ﬂckugfo[muc mwlfa-wv at out[«) L H3) =1
oy drwmed, al dil(x) e R er wvenfGed.
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43 Hvnn matiicn o € Mak, (R) en wverkibel, Har ’a?wm(?m
Xy = b )
twrv a,xe R™ op fallia Aoue 4%&, Ao lev vercle beR™
2 oy fwe € ’fosm«,og xe R™ the W&&f»&;/&a%n
red o ! (’Fw, Wl/’l{’l«c) ?r)uou ‘&?Muﬁm
¥y = o« b
owvendt Folgo clew oprincilige Caniing Ficvat
ol W&H/o&/ca,%% med o,
Vi 4w o' = ditlx)'®, atha
X = dut(x)! &b
,7_3/5,/(,4,&:’ foo t=1, -y m o '
X, = d&t[«)-, &tb <
Tndsce (lidre 1 Foramel 7.7 (%) g«wof g%:dot(w,)...’:'...,o(m)
’7 cn el

CRAMER’S FORMEL . ;(ogwu;tgm xe R™ L Liguiiageon
Xx = b, twou ddlx) er wwverlbel, e Grtauld ved

v
et (oty, .. & ... o
Xl: — 1) 2 ) ) %) t::/)'«-,rn,

dbt(ﬁ’,)...l(x{;)...‘qm) ’

7.8. DEFINITION., Puppen af wvtnfble elemenls, < g
Mat, (R)  Raldes dew gawrelle lineann gruppe (oven R) o3
e, &A,/m GL, (R). mﬁ%b Korotlav %6 bestan den
af de matuer xe Mat, (R) fo Fuilhe ot (x)e R
Vi fau, o?]/m%]/u{tg fowm dfominautew 40w e
%%al@cﬂow/o%(n’ﬂ "

det : GL,(R) — R”
Kevmun fivfor, dow Satar af de matwen dev fav dedon -
maonant 1, ev allii ew movmaf uneligprupipn o GL,(R).
Bue daloln dus speccelte liveane gruppec  (over R) oy
dow e

st (R) € GL, (R).
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5, R ' )
%3 o7 dumensto .

5. 1 Da ’fbwe/q-/,,(, a/f&/ﬁd/u&uy(/\/ RP e d R% ey Aou aé&uc{,t
e ﬂo—P a/f ’61/( o mi&gm ne a/f #—Lm&w

X +— XX,
/
’ﬁ’(fU“Lv X e RP Of’fam‘& A0UC € sgfg "7? x € Matm,/, (R) 45
Ce (mxp)- makuix. Telets

g’=(5) I /1‘;)

er duwe Ranowiske (’fw) Gasia  fou RP findew vi

“j:= ofé'J = - 503&,12 x .
go}fmm ¢ matucen x ev allss Giltedune af elemeublivne
" DL(M, ’&%owf/)/’te 41,1/1;/3 fru RP.

T Al Awlot p=m jfzfiu v alfse Cotwrvel ewdowor-
ferme © R wed kondiatiske maticon « € Mat, (R),

52. SETNING, For ew kvachatisckh wmafux o(&MaIM(R’ ev
f"{{ gewele befeu 3&-&;@# wtvivatule :

(i) AWW»ﬁ% X > xx  ev Wj@kfv’w : R" = R

(1) Dedrmiinanli. ditlx) ev wverhbel i R,

Gie) Madiicew x en wwverdibel ¢ Mat, (R)

(iv) A?&CM%W x> XX en gk R"> R”
BEyis, At (i) & (iii) & (iv) fwl%w af ovevvypilherme
1.6-7, oy deb e Rlat, at (1) (o).

En cwivewdt x> xx Suychbir, feaw v lrse ey af-

Comtugn ue )
777 «p:(‘f"),<

1 o

C

.- o((})% = (°) mwt/s]e'RT'

1

Bel@fuw Re Ma/t%(l?) maticiu /5’—‘(/3“,..,/54‘), +kan {/.'7-
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th e Adurmin fwﬂi}s #C wma Yy &ﬁu&hﬂu«b
O(/_’y = 1 ,
9 Rvaf #fg,w (sour wevut ¢ 46), at dt(x) erv wonklel

5.3. SETNING. Foo ew Fuvndiatisk makbin xe Ma/t,n(/'?) ev
)fo/{’gcu,au, /&Wjo&u‘/‘ whvtvaleude

(v) A{Md/umgm X = XX e w&kﬁw - R — R™

(10)  Detaminaulin dit(x) er %gufcw ‘ /w'ugm R

(iit) Matiicew o en 'w,?'u&u ¢ Wj”"” thw(/?),

BEVIS, (i) 2 (i4): Delli en ew Fourefovenn af ew edfen -
(¢) = (iii): Antog, af v fru o matec beMat, (R) fa |
0(/5 = 0 (W—ma\‘bﬁ‘),
Wﬁ’b&ka%w medl Mf&wo;t%%m/ x 'fl/u reuntre 3,()-
voo da ( gf. Scetuing %.5), at
L) p = 0.
Fov fivart elewment P tav v albsd dekifx) 5; = © |
‘ ] ¢f ,,‘73«
da. vv han a,u/—p.jut, at det(x) e R en ’Z«CgMCCW, tolgon
cL«,L', at /5i1=06)?, Allse en (2= 0 (mud-meaduy),
T L svarewde ﬂ»{fjw aqL /50( =0, af (%=0. 09 ;E,'[_
gc&lj ev & %jufaw < M“’tm (R)
(ii) = (i) Aufag, af «x =0 e R™ xeR" Fn i cou
(x,0,.-,0), “Hwo forsl ;,;7/@ ev xe R” 1 d-cévwgc Stg«[w |
er Oe R""’ toav vt ‘X(X/O/"'/ o) = (0,--~,O) (%C-Wﬁlx)
Da vi fian %v‘ajbt} al (XéMaJJ%(R) 7 ugu&vy fo’fjw, 1
ab  (%0,:,0) ev mid-makicu. Specielt ev fousl 43{7&,
x=0e R"
v":blfg/cﬁcj en w{ﬁ[aﬁmhjuw X > X% cha/chir : R”" > 7?4? D
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5Y koRoOLLAR. Hvtr dev Ficdes ew wnpchbir Livean a%Ma{my:RP—-)R%
79 @mjm R <chhke er W@uﬂm, “E ev pSm
BEVIS. Ew tiewy n%&;&(m;? i RP 5 R™ Aav froman x> ox
med ew mahix xe Ma,t,n)/o (R). Enr a/(ﬂo'fa(mdm i;bJCkM
v m< o p, o v ved Wmswtmg med, dun
ﬁ%ckhbe Civewe a%&(a(%mg R”" < RF cu md«c/cﬁw—
a/f'gvfdw : RP RP a/‘L formen A’f—-)ﬁx, “Swor madei-
can B Mal, (R) Frougin af o ved ab (lfoge p-m 2ak-
ket, dw olle er =0. Af s'aﬂ/t%iuﬁm [ mere pracat : af
(i) S (i), Aow vi eucknm thhe fav Geviit | {;’f]w wa, ok
d‘/t(ﬂ} er ’Lé;/u.&(w ¢ R. Da v éfwu;f"Z‘? Lav C(d;[/_z,)_;ol
fauw LU Hfunw v Fffeldl, wiv 1=0, dvg udv R
ev WWZ«M [

BEMERKNING. Af Rorollawet folyo specielt, ol fwi M
% e cudidigh Wﬁmgr fi R - modul (o9 R#0), sa ev
ele menlawlallt ¢ ew Hi Garin foo M eu/?aagt Gesteunl
ved, M, fhe ey M:R“a} M=~ RFP £ v RP= R™

dovmed  Gaole psw o3 m<p. |

Dt frwntiwver, at el eswlfat aﬁa&ma frudscet-
lin, ot vigu R o Fowmatafiv. Ro foudin eu (Cleten-
fowmmutatir) disg A, de #llades ow A-dromnti s N, 3 A

55 DEFINITION, Lad M vaw enw R-modul. Ved didwensionun
af M delegul duwM, v v frabd Ll wundsli autal
elewunlin < ef 'fr.uuﬂ'uuicj,m »y,s{m fo M [ v seellon
duwM =, dwin M ikke o euclilist Frerutragt 1.
Ved ’La,u?,m af M, ’lf-u(—c?%e/f a;,/‘//, vl v Fnste bl
sh’—bsa’, autal elewmendon < et ﬁ{t 975{%% < M [7"
selliv M=o, fwn dev i M fucss velkRadst Sto-
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. BEMARKNING. &u Hui baws Foo ew wmodul ev 74; €
?w’(’j’ et Fren tu gev szymlcm, oG el /ﬁ"ft Sg/s fewe. Fof. C-

Lig  galde hiviclt  foo ew Fi R-moodul F, a

cliwe F s 79 F. Hen geldev  ewcleda =", doil w1
el gewew (t Hao #5;@0«.0&, :

56.SETNING. Jact M verc ew R-meocdul (R#0). ko en
Mo dueM.

Hrin, M e m&{c/&:‘}t’ ﬁomﬁwﬂt, sa ev M fui, hon g

Fwie  fris O,gM = duu M.

BEVIS. Uligheduc ev fuviel, fwis M <hiee ev cudilyt
Mﬂuﬁt et en a&/;,fa—b note ab vac, al T
’U;,.--,v,n ev el Mﬁmngisloug 17?, L‘l)"',u’/o ev el
ﬁw’t’ 97/51[%) SZ er p< m.

F%mﬁ'ufujmy,swrt avaey Tl ew Sw%oblw- a/f‘&/’(o{ "
r:R" > M o9 Al Hu &7/314,% svay Tl ew m(/,c/alw- af-
Cildming a: RF> M, S v ev sunckbir, Raw vi fridle
elemuwdin o, - a e R™ med v'(orj)--uj. Bc’fcfnw o: R’F> R™
duw filaencts Gincare afbiliing, Fan vi vea s uiRM
Bo. u ew M.»odckﬁir, ev Og/&z « chklfkf} o9 pes 75:7/{(74,@ psn
af Koollow 5.7.

Hvir M ev +u, geldw a?fw: dow srvendtl M;?ﬁw(,) o der el
"= "  En ocutveudlt 'LgM:oLw@M<Oﬂ, Raw u,7'u-4m _
ovtnto, bostumps med m=p. Hew o a wycktis, g albi
dotfx) wegutev © R (Swf%“w;53)- Af x& = etlx) 1
ﬁ![?/w wu, alt 075«5: & (e g;—e&“’?) e uyckhr,
Do dit(a)v = vedd@® = voexexd = Uox ev uych-

i e :Zxa, v 'ticdtlc%. Fof[jcﬁa ev v ﬁg.«.lcﬁu,
0} allsa v;,---, v, euw Fi Gaws foo M Y

i ”
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5% DEF’//\//T/O/\/ Zod o Mal F(R) viewe ew wmadux med w rakho
Ve ew (QXq)“L(/M«OE(/UOCLA’/VWbLWlt ¢ x  fostan

7 P syl
defummmanten  af  ew dlwatbiix a/f x frmlesuwmet ved
a/t Al wm - 9 /?/oe/c/uf’ 0? P9 A—cglm/ (DCZZZ ev natun -
vis uw  muligt, mar 15 g s i {2, p} ).
[7><1 ) - wncnvditpimg manline  er  elemenlivne Xig -
ew Fvndiatink matix «e Mat, (R) ev defomingutin dew
ewen e (mxm) - wadlevddenminant ¢ «.

Fou

| : "
Xad, «e Mat, (R). Vi vl “alde o poplisiigutan,

Yty do fuln et elimunt ae R 4a al )
a0 ad =

fou W‘ﬁ/v—w @oxf) malwololmmmt 4 ¢ x. Er Ll

t'f@/lu, o;b{ylfolt‘ vl v Ralole M&uqu{aw

OBSERVATION 1. Hvin dw fiudin ew wamb wlaw matiy
o R kb vawe mud- ’wuﬁm o '57>ch£[2' %ium@tza,@t

dev ﬁudm el OCCLMﬁUZ' 75'0 i R,

OBSERVATION 2. Huvas W< p ( R#0), sa ev ewhnn
matuxr o € /Vlaz (R) $o(7&,«u4¢guﬁt(/' Hi « Al -
Feeldy //ﬁww&/s w.iow (px/la) wnduddomumanlee i X,
OBSERVATION 3, Eu fvadiakisk maticx «e Mat, (R)

(n= ) eV 97[(’/),&914&2/:) %067: 'K«Z/v M(«) e

27 ”'5(7‘4«% elemunt « K.

OBSERVATION 4. Huvin R er et mkciuﬁoﬁsmwaah sa
ev ew makuxy X € Ma/t,,,f,(R A«tg&/omgu&w nekop wan
ally (f”‘/’ wndev deder munanlonr ¢ « e =0,

5.8, SETNING. Hwy oxe MaI /@(R) v SLJLL/S«LLLZLL[(W Sa han
XX =0 XGRP} tw ‘faﬁmug X % 0.

yl

{t«? M,ﬁzlti-m
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8evis. Vi Raw a,uﬁn.,(j,r,) al m 3 p, i ev nw< p Raw
w Rl « M}f%c, p-n reklur, Ao alle ev = 0. Dewe Htn -
el frem o ne (pr:)'ma,hix & ev S)‘md«ég 4@2/&,4&&(7“[@,/
Cidut dvt(§)=0’), 7y '&Wcﬂwm #x=0 oy &x = ©
de  Aaiumic fo—sfmuﬁou xe RF

Behagl wuu et storsT fu 7;0,/55 at dev Frindes
q A«Z[u, ¢ X, Adour u,o(,g o ew 4‘:76‘/“’5 oo leens

ma by, Vi fan  welp  vidn "%/vcu:zlc,mcg mﬁpjé) a,,l'

mahtcud (0(,,...,0(7’) Lestaewole a/f cle g fon e 447(u

T o« en /LU/Z/CL%?”“W ‘ 7;’—?[ij fovwd soet vtieg con

o X ev < f)) /v-a/er/t a/f 9 sthtrer, al cltisoun
/

. . / ] o c
’l/:t Mfo](/,p W&jou, cw HZ/LL , Fehn. Copy s fau
™M e ;,7["%2%&01/ ma fux (o(“ e, Ay, o(?”), Ve *®aw
%ﬁ?b , ﬂ/t 71'/ = f? ) % ev 2‘ € 7'27*’ ew 'é(é'n/t/ug M
(%, s %,,) y = 0, 34 de finens  veol

4

X = 394“
g
o

ew Losuing FL «x =0,

Mo «e thn,,o (R) e iylamju&w, truwces a0 i R saat

(%) Aa = O
v ewturey g:x,;)-mamdo#wma,ut 4 ¢« . Da v Tan
M{aijt, at  mabicu (or,,...,txp_,) Tostdewole af oo
’)Qlfusl; g=p -1 /5527[0\, (fhe v s.?cpsmju&w:, g NI
fve tw (F‘f)x(p—l)'uudow(uﬁwma/ut S , sa at

€23 S§a # 0, .
W ’ka,u, wolu st%/kukmj M/'na.'c, ﬂ/t § ev detin -
mnankn  af  ddmaduepn.  Lestiewole af di foust
p-/ roelehet T () arP_,). En 73 (pr:)— matiien
Cerdaencc af oo fouskt p rekker ¢ & fav vi d-

fro
§ = M(/Bﬁ‘ﬁ)‘
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N
R
b
0 b
P
|\Z7TTm
{
x !
\ / J

De p rehhun < matiicee /3 ev e p #v,s/a wehde

ot ..., «P { suaticen . km“/o(zmu,pfwm il e p-U
mﬂkb. L i} en  duc P- 7 57&_ /5/0 ’faw&muat—
matucew (5, /(f anc/( 7.4 fv/[qw ww, ab i T
ew ’wfﬁmﬁj releloe ot ,a’=1,--,4¢ { x fav

o o LIV i<p
o‘iN = M : =
{5? O(r,-' (.FX‘P) - bbwalwaﬁu‘mm uaut
¢ T« fta PStgm.

Foelln & = /’Z’,a, e RF #/gw AL c(,wfw-u af («), al
v fhev o‘x = 0, c=4., n, alh&
xx = 0.
P dew audue sicle o Xp = fria = db(py \)a
Sa # 0 flae  (*%x), o apecielt alisa
x+ 0 @

- BEMERKNING. Som mewvult i Obscrvation 573 Jwew
L ne scelmiivg ot g Cucde wuplekation (i) >(ii)
) Sael;m/hg, 5.3, Xt  anac ?wwwét Fa ﬁf’[gmo&

59.SETNING. P cu wmabix xeMal, . (R) - Folpuudde Ceteigelaer

whvivaliul
G) Afbldmingun * > ax ev dyjckli : RT — R™

(¢¢) Sé?[u»m AN uctgm,'et fult sy/nlma ¢ R™
(’”) Maticwmw & ey S?Ct-‘l-(?uew\/
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BEVIS, Fouo x e RT faw wi

XXx = d,x,+,..+o(9(.

P
A e ’“;ﬂm et fuit ijmlcm i R Aois og Ko vis
ﬁ?/wt»l-tg.m xx = O, X e 7?70, fuw  fav MWﬁM x = 0,
At (A s (i) er wdboldit af Sceluuwg 52
(iii) = (i)z /I'm‘ag, a/t' xXx = O. 778 geeloley fon hutn
refele ' © x, al o‘x = O, &/ frll’gch& ?AeCaéw foru
tut, Adelaaderx ﬂ: tes o ewole a,‘L P releleer ﬂ/f o, al
px = 0. Mualkiplicows hen fra veuwshe mcel kouple -
nwunl matiicp, /'3\; fon (Saztmivg ‘3’.5):

0= /'S/wc = dt{f)lx.
Fou dwtnl 1=t p  fan w allhd AX = 0O P Fiven (pxp)-
uolvolefer mitrant A=d&t([$) of x. Dda o a,u#a?w 4’7&,-
'LC?M,W, 'foifjw ‘ﬁmwf X, =0, 1=1p. Atlsa er x=0 U

BEMARKNING. Rl ﬁ%gm, al dt < bwisel fn Sceluing 55
’ﬁc%fjm&b fal q foan Cortferives soue b stonle autal a//;
Mmaduces Aéf[ov, do M?;;—L et 7f,,¢t 975¢om Det Hal-
oln 7»& fmm(u’wws*- /Jg&/m/u; Huy R ev el 1utfe -
%MAMMO?JLL e SI.LQW a/f ’WLQMLLL “éMﬂ/t,, (R)
7 ; , i Jr ‘ P

At stnsle fal g, Fro heilkit dev @ oa Ficla e
(7:07)-— wwclevolibermpanlt +0 (va Obsenvation 5 4. 5’.),

Del Wf;/v' al dev wnclnr dewme 'fu»w:(soet%ulﬁ, ?’dﬂ((/u,
al matiicens 2ehktbcran ( Aus 4?&.% ce af o
Mm/oo'ywwatb 'maﬁux) steiumer  overewns ncd 427&»@7%.
Dl Cewmarkes, ol et tlsvnrcde wsulbal thdee ?,.@de'
';ﬁ/ﬁ 'viL ﬁ{;m/{uj (& ’bm [ ﬂ -
& /
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510. SETNING. Fov ew matuy 0(€th (R) f/vﬁ,{jfruo[l—gf/ﬁuiohq
whvivatude :

() AWG{/DMZ/(/W X > XX v S/Lvye/khzv- R ">Rh

(“) S”][WM v X Mc?n ek 'ﬁmMgm&gAkfut R™

(0)) Elmudt 1€R o ew R- liccarhoubinateon af

mxm) - wndwclebormenanlin © .
Bevis. Af xx = «x + R far (i) © (ii).
G)= (ii): Foo Ty mabuix § 05 g= 12, ﬁc@?,,,,m,

e wmed

OZ (y) € K
1dealt Wﬁaﬁt’ a// (9 x i) wadndeformnanlione <} 50]5/1,-
m,'i el matuxprodukl o o fuearRowbinationy af

lone o Do defominandin e wukiiliccan (o9 altonc-

v ) Mﬁw dt, al eutivew (gxq) ~usclvolcbrminant <
«/3 ev e  lueanfoubinalion af- (qxq) - unelivcledernmanTon
¢, oy Tenaf ’ﬂff vidune, ot

oty (xpp) < 0& ().

/?wiaiw, al xpb ax o Sbm/c/rfw- cRP > RY hase v o o

axf /Lo]/la,vm &, -3, ¢ meMWo 7,=(5,,..., Sm)eMntM(r\’)

ﬁiwlo tw /Lf{]/&. P € RP “ﬂv ‘. For wmatiiew

=, ) e’Ma,t',"(R) tan vi allsa o = M,rymw
Te OZM(1M) = 0L, ("(/‘l') < 0, («) J

ﬁﬂ/wnwf pas ool
(1}{,}) =2 (1) Vi #au cw/nj,o) at R+ 0, Af (i) ﬁ{w Ad spe -
ceelt, al m s p. 'Za,dode/to(;c’&&/c ﬁvacj/vumwlolop
jéRP’ﬂ}mﬁom c[u(fmaeugoég.]' i, p) ved n cl-
ey macdd

[T/ y e Mat,, (R)
{CA‘?/ML olew 'Wta,M clev ’fwu«(?q/\, a/,L o« weodl al estalll
’Fns relehe ! WaL 4 7% cdevnart ’gch@jl‘i delwiatic-
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cew CesFaewole af 44{7@'1/ el tdue i T, Foo  ew
refhe & ¢ & Frcodw 2

. . (nx m) - wwolovolchrvvini mant < o, wan £=1
() det [T 0t ] =

O, maw @ >4,

It matucen ¢ dt siohhte Flfelole fav 2 ews ekl
PE i audu, sicle vowr adviklisy  eflon forle bl i
mattiewn [I?]/ af M[j,?] ev ew Tueartferuitinatton
a/‘L j] , }€9, wmeol  Roefficcenlin, v huw a/fﬂwu(ffw af
maticue . Vi  hauw specielt staive

et [‘T;jy = 4 A1,1+"'+ 7p’4p,:r}
meol ﬁo%um@v A,;’T € R, duw feun a/fﬁwyﬂ af o /ng/
dew gxwm Mw»cmaob, J. En, /4J€ rP /&;7&,» Cestaewcle af
deane ﬁoe/fﬁ’mﬁm, +aw &Mw, shiiven

(x%) awt[y,?] = }AJ.

7?0/{?@ autagiliuw oo 1€ R ew R-Cieavhowbinaton af
(nxm) - welivdeforminanTo © oy duwme wlalion, Hfaw
meol e va!l/{fl nofodiow strcves

1= Z Jdp dt[T«"] , 2;€R,
vy dew Amumunss ooty w“uaCuC'Wua,wga&/u T ity p} med
wo= Z ;A € R"
R relationcw Wj/(, (xx) staiven

«'w = 1.
Af (x) og (xx) fb’f;w vidue, at v tav
x'Ww = 0, mar <>1.

Alla en
1 .
xwW = (?)GR
(9}

Tilsomende haw vi fou Fwvs of Lo oviige sqlon &, 5,
¢ ewtudrmotfuce 1, € Mak, (R) Lrse Ligungue

] Xwp = &, _ o
% A X ax olgcumfm&] sanychktor = R R 4

|
!

|
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(o]
MoDULER OVER HOVEDIDEALOMRADER

1. Fuie wmodubn. Raug og deweusion,. 1.1-2; soetmj ot andivmoolul
1 ew wa&/&«'ﬁt ‘ﬁuwﬁm,?/ﬁ fri modul, Diwewnrion af wwolensnodid,

2, Tonswusoe moduln. 2.1: Definifion af fouscomstre. 2.2 : Observa-
feontn. 2.3: S@CW«g owe awéu&.fjt ﬁw&agl‘d #vzsbmoﬁ weoclelin .
2.4: Definition af forsiow. 2.5 Lewma. Saetmloj,.

3, Matiicen ovev 'ﬁvwo(m(zg(imzf% 3.1-2 ¢ Elewmcutmre operatio-

ney, 3.3-49: gj«»&cw@&, ofomalc'o'nw, 3.5: Lewmea. 3.6. Etconwtaneling -
mmtm% 37: Kowollan ecwe SL_ . 3.8: T faldil, fivor der fricchen

P
ew  Mumerak ‘ﬁku/c/»w«u.

g BM(A/“'(F/CW?M 414: Laewma. 72: Bcw(,'awt'moic(?fm, 4 3: Bewoerk -
Mg, 4.9: Kovollan oww maninal awmelloton. 7.9 : E/CSELufao[ R=7.
7.¢: Scatw&uj ou wdali-j {fwrgv&/ af "y/ﬁ{v’ak wmoclel. 7.7 : sce,twj ot
kanahtuisoriny af ecudilint Fewbragli tfosousncodiblin. 1.8-10. Fai-
mare elovenlin. Primoer Gasia. 4.11 : Definifeon af harakbcuwatuabe
element. 712-14: Sqatnm‘jwz oue Faraddential elesment, 6(/5;’Eksm_
pel: R=1Z. 4.16: Scebmung ow karakieisfirk elewund foo R*/x(R").

5, Eudowmorfun o vebchovwn., 51 Jredau's wovralforne. 5.2 Matueen
fidvenole K eudomorfin. 5.3 -10 : Ovevscellilse #L L[xT- modutin.
511: LIx]- modubir af El«coll/&.g [‘%70&, 512 : Muinealt ﬁrﬂjmm-
wue. 5.13: Kanakhwatiok polymomivue. 5.19: Hamillow - Cayley s 4et-
mg. 5.15: E}m’bﬂna{i o5 ejmvc/a‘n. 5.16: /‘/v'vcdwt%cdg. S1% :
/ﬁofvw,b&/k/)c ewolo megefeen . 5.18 : Reelle eacdomoifeen.
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MODULER OVER  HoVEDIDEALOMRADER

T ot fﬁrlg?mo&, /Cc.lc,?/ww R et “wvedidealowrade.

[ Et dovedicealownsole Tiedoor & eugelite ' Pacucipal
Tdeal Dowain (P1D) | . Riisgeu R en allsi et Foun-
mutabeol  wdegrifidsowndoe  fvo  etfiveal deal e ef
Kovecideal.  Foo fovedidealel Fewntiagt of AER shei-
v g RA = (4),

1. Frie wmodulin. 7?%@ %: oﬁomm%f_@_

11 dad M vwe ew R- modul. leg Wogcu azf M, {c#u]%eft
M frstls souw Tehewdt et stousl awklal elemenlin,
T . o
den Raw viewe © ettt 57/5)‘% fea M ( Ficdin viffear-
‘&;32? store (MGL(,&J;L) feie 973%, sella ’LjM = o),
Vel cumewsionun af M, {ckwt MM, Ffrstan U souc
M (Ew M <kke Cbco(,c&?t ﬁcm{za?t, acellys cluw M = 00).

Soue  Letewdt ?r&&lw ?cfnm,e/tt foo R-modutin, al

rowm’ﬁémodwé/:wm »L?F:aa;u,/:aga@zzz%w
ev det  fells elemventawtal i alle Fie Castr foo F

1.2. SETNING. Xad F wvww ew ewolilist frewtragt fui R-
wmoclul. Da ev eutlwer wumoleymodul N S F mwolo&jt'
ﬁ%ﬁzagt fii modul, og 2gN S agF.

BEVIS, Pastaudue vises ved tidulilion eflen fn=aa,f:.

Hurta m= O, sa ev F = (0) (Vi wd:‘uc?vw, al dww fomiane
mengde ev ew buss for k- moclulew ), oy pastancli ev
fuuriel. Hvis m=1, 'ﬁr,a,u v a/u)‘aﬁ,.c_, at F=R. Efu wwole-
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nodul NS R er aldin e ideal <« R. Ha R e ef Zio- |
vedidealownacle, ev N af Homew N= Ra, ae R. Hvn r
@a=0, 4 ev N= @ ﬁda/fma, 0, o3 wis a £0, s |
ev N=Ra fui af W"31 ('mce(a«w&mﬁé{*w»f/s).

T mdube Fomwsshkricdlil Ccbraglin ew thi mocdul F

a,f rm/ug m+ 1 7 ew  awolprmmoclul NS F, 7 Al au ““?f«%
at  scelwuigea ge (e foo fai moduten af Tang -
Vi hau autage, al F = R"™ og wi fehaglen oLew K-

Lececne a/fﬁt{d/,mj T R'"H —> R% besteant veel

(%) — (%) ,

Kexmuw K foo ddenne wfﬂé[o(wmg testarn af (7"’*7/’/""5t (E)' ﬁ
fr AER, 0§ K v dufo fii af aaug! (med Faais (s).

Xacdk N € R™ {e{ejm Gl it af wudiraweobiulon
Ve R Ved wshulktion fis ew surpchtar R-lieav
aftild g = N — N, s fuue e No= NNK.
7;{;{}:. ,a(,og alleuwde vile ev N, €K #ii af Wgsl
7 Helge tuduktionsautagelsen e N S R™ fui af
’I/a/ug <€ m, Dg A& fo{'jw Aoue tGekewdt, at N ev
fi  af raug = 2N, T2 N S T+m=mrt @

|

KoROLLAR. &ad M vwie ew ema,u?t %mmgt R-mto-
dul. Da er eubwvtr wudpmoolut N S M &uo&/&%t‘ Frew -
%t, o N § ciw, M.

Bevis, lelg €6 toutrn msym‘cm, (e, - ey) for M
med  d = diwM, oy Cehagl o Allreudle Sirpchvue
R-livecorn aftildming £: R™ = M. Ouginalmewgdi
FIN) e da ew wicdbmodul ¢ R% oq allsl éf-';fgc
soel'mjm fi af ew raug m, med n < . ?olfg/clfg
ev f"(N) *l)amum,f ned TR™ oq wved smmsmtmj
fis  ew Auycktir R-finear a/ﬁmal'tuhg

M A

R"25 {7(N) —F— £(f(n))% N.
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2,

Tovsiousthi wodluliy.

Ve  mundey ouL, at R S)Zuahg ev el ‘ﬁwcoéca&a(mma?a&«.

24 DEEINITION. Et #uit elewent x ¢ ew R-moclul M Ralder ag,uﬁ
Lovsioms o, Sow. Cefuwdt belydev dit, al dev fn A # 0 ¢ R gabdiw
Ax £0. En R-modul M Ralcls Mmjﬁi, fver alle
elomenliv X#0 ¢ M e fosiousthi. Belo},«.ﬁclmu er

wlis, at vi #n 2€R og x€ M un Hav Ax =0,
mon A=0 el x =o0.

2.2, 0BSERVATIONER (1 tw auwdlurmodul af ew Yovstomo-
i modul e sclr tnsioustii.
@) G ewdeliyt fowtragt fi R-modul F er fousions -
fii, Hi e e, € e i tasn, g e A€ R\{o} oq
XeEM med Ix=0, *aw 0 stuive X=),6,+-~+ﬂMCM,
wf 0= 22X = Aﬁa\fe,-r”"/— 5\}\%8% ﬁff?w ﬂﬂi = 0 02,

devmed ;= 0 (da wulrglo gelolew @ R), i<ty e, 03
Sa e X=0.

©
sa

CEKSEMPEL. Ethpnt vekfovruuu V' ovev el

&g,c/m/@ Laxﬁ
faraltoistik O (dvs L27Z) e fovsiomns frit o Z-
moclut, HHi af mv- =0, me Z\io} ,,eo'{}w =L (nv)=0
idet po L€ L.

2.3 SETNING., Xad M vew ew ewdilist frowthagt Fosiomsfi
modul ovew R. Da ey M ew fi wmodul.

BEVIS. Vi wirer, abt  efvel ﬁ"«m&p‘ugomgs{uw &y ee, Epp €M

ev ew Hii Tasia, Lacdl M 'S M v wwdnniodinbie Feeen-
’ﬁajt’ ﬂl/f 8/)...,ed") allsi

/—-
M' = Re t---+ Re, .

antal lwmilee, dv o = AdiM,

6/*
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Heo en cliwM' = d-1  #Hi ellns fwnne M’ ’ﬂmﬁmﬁm af e -
2t eud d-1  elemandin 3 s wvilh dise elewmunlen sepple -
Ul nmud ey vew et W&oujw%m#‘uﬁ’? weol  farrc
ewol o elermunlin.

Jetet  beviact Hores ved tidubitiow efloo o, Raw vi
%’L"ﬂf‘-, al ¢, ... €q., ©v fi Taser foo ML Huts
€, ) €y Chhe vav ef fub systue, ville dw el ew

(*) gfe/*"'*ﬂd«/eo/—/*)d‘fd =0/ A7)”"ﬂd-l)A'0/ 5_:7?
Her g/w[a&n) ot ’éoeﬁccmmzzn A/d; at
34{ '#O)

o el ville (%) WMW?M%‘?W%WW

A (%) ﬂfﬁw) at Agey e M. Ba v duiviett hav

A, e M, =t d-1, stulliv v, al
um € M.

Nw e x>, x ew R- ey wf&‘&tmg, med Cillole
Aah € M Ba diwM' = d-1 folge dx af Kewllar 19,
at  dim (A M) € d-1. PE duiw audin side ev x> A yx
et @;Wmtw fomomm e, da Ay #0 3 M er Fouscoustei,
og s e M towonf medk Clloit Iy M, < modstid
vaeol at M = o B

o wddveudiy, Foeks. o R dkligane K2R sou R-meochl
%scom'fu,a? wf %aj 1 (ﬁu-o-cﬁ—/- .7), 7 ’ﬁwafﬁ ﬂr/fjw
U, at K “thunw FRaw voe fic Aoue R-modul, nav R=K,
Aos mar R o el tegermc.
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(&)

QY. DEFINITION. Xack M wvoere ew R-modul, Et elewund
xeM Ralcyn et %zzsuwse&%, Yy del “lehe ev
40%&0%/3351/61: duvs  Fuin de fuwcln pme R, u# 0O, sa al
Mx = 0, Mo@wgm af Hnstouselevmwdin ¢ M Faldes
Yrsiomsundeymmoctlew ¢ M 7 &v‘f?/vw: Mtw . M e /mséommoolw{,%

W Mtar = M. |
BEMAERKNING. Delmoeugdive My, €M af frslons clowenlin

e ew wuncnwmodul, i O0€M, , da 1.0=0, G ev
L= Mﬁor mao[/q)(=o/ M E /?\{o}; sa eV og/wf /u(/’\;r)= Am x =0,
09 denmed Ax € My, JAER, 3 v ogsi Yy € My, mred
Ty=0, TeRfo), ~d o my(xty) = pmuxspuyy=o0,
og fhw e uyto, 73 alld xty€ My .

A5 LEMMA. Xadk M vwerw ea R- modul. Da ev Tevoteulon
M/th, e trnacomndi R- moodid.

BEVIS. Xad X €& M/M,, , 03 autag, at AX =0, meel A€ R\je}.
Lok XEM vere en wpresentant fon X. Ro ev i M/My, -

0=2X=21® = Qw»,

0? #@tlaﬁ 2% ﬁxeMtw,./p? alise et tstomselewcent ¢ M.
Dot taucln detor ME R0}, sa at pmAx =0. Wo ma#o0
';fvffyw ﬂwn%) a/tﬁ‘?/s: A’eMt_Or,O‘ﬁs«oi&vX-’-@:C) ZM/IZ()?@

SETNING., Xad M vee ew wd&éu?b /fwmhajt R - meodud,
Da ev Forscouswndivmoclitlin Mo, diredele Ssumano, <
M 7 llvnt Rowplunent HC My, v ew fec R-
o olul af /m/u? QjM.

BEvis Da M er mo(ué«,;/lf M{-Lagt ev "7/’;' kevo beenlin M/Mtav
cudiliyt frwboagt, 73 da du o Fnniowstii olye Cu-
mael, ev du ) 4/,[(!52( Scet%mg 1.3, H(yva/; ﬁlf;/w,

sy v dinekle swmancd ¢ M. Et ’éwmw K
a/f&/{o{,m ved duw  Fanommnke Touro mortc :M-—)M/Mtw
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bowaft pa MMy, . Folgcly ev K fu af cang
ni= ag K = agli/My,,). Det e klast, al dew Lo
wwdvemrodluli, K<€ M galdv /L?K < /L?M,

Omvendt vl eltwnt fut syshen O M mecd p ele-
el ﬁwuﬁu/ugc ew fei wuwmclevmioolid FSE M af Taug
p. Da F e trvstons fai (OGsrvation 2.2.(2)) e
Fn M, =), sl ved odue faunsuisle lomoworfi
M = M/M, — aftddn F townft pa e wndivniodil
$ MM, . Mew A& e p= vg F < /Lg/M/MtaY = /ij)

& #[?cl(? ev ngSng/( H
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3. Maduweer ovev  Toveclidealowndeyy,

31 Xaodl o€ Ma,t (7? v ew  mahir el de p
;0(7&;\/ IFREL /hf o frime & med ew o&mw;‘m,
93\1&*0"}'3 &La,ﬁo% ’ﬁc%a@u at maw L éw a?f /w:/ L uc
iV« adelv b %Lu[)lﬁ X a//L e a# e m/ujc

C(/C.ﬁwf at mawn ﬁp faa/s/ump&, ]#f\:. evs Fa Tl } 376.

d e o «J+io( e k.

/ . p
EKSEMPEL . Suceearive 47,«&,0/99»@)[6041&/ Muj[m/mx/w:

) () e (o) — (2 )

«ng man te R e nvertlel :

(57) — (05)—

OBSERVATION. Med demoufww /Lév&o]:mﬁom Far man :
(1) Mﬁ/zﬂbm e so 1l mwl el wvelcbelt e&mmt EeR
(S/DecleLL' wedd, -/) nanr SmhoLcJ ew auwdur scga neud -

wplicewun med g7 /o-g/
/

(2) Pmmtnlm 90,7[(/2.414: nan Amﬁa&? W
Wﬁopx&wm meol fimmc{u,{wmws (ﬂufo;/u/

i (2) redueceys Tt HL u{w[‘;at hvor permutationse ev

ew %a/m/bmﬁm 02 sq  vedatun (1) mcr, (2) Huuw fo sf‘r/&N

0} det  en  esentitt de 2 omformmingin Getianol it

‘ e/vxmblbfvt cveufor.

)

BEM/ER/(N/NG,. Tl svarcude esulfaliv Z/wCa&/u m%l«.?m
foo  thanwutae  rakheoperntioner.

3-2 ldut A.1,---) SP ERP ’ﬂclcr‘w de P 4017[0:, ¢ ewtedina -
cow /- (44.9 ) € Mai«"’f, (Rr),

o 1

g g (8 o} £ ©
(/—g-' 1 /'_'> -l gl) T Lo e

)
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‘ﬁam vt J

¥
(w,, -, o(J-,LA«k RN ) = (tx,)...} x, ) (5“..., {1 Aé‘—t)”"" 5/’ )
_DW (/&'W“Amtc 4,%[0073 e/l/a)éi,c% /K&sﬁ/zc ’{,t{t’ i -3- / ﬁa.rbb Qui{f ll/ﬂ["

ﬂ;u ved el el #c',oﬁicuc mafiici. o€ Ma-f,,,’ o (R) fea 'ﬁgilu-

|

wed  walicac ¥
[ A \ K
EVU 3 oS5 )y T | %
(i; léj‘f'Aé—/‘;' )ﬁsp) = 2 1 I

;»\ 0o Ny /
Lo /,A:e{‘l,---, F}Ij;ék;l oy 2€R .  Ew aocdaw mafiix &odam
al  vwe ew  elomuntar wmatwr, B dwvent '/&cépd;afm-
fon  fun t??a,m?m&‘g ved al  enskalle A wed -A. Heraf
,ﬁ%m, ab ew clemeutey makix ev duvekibel g at  duc
wverse matux i?cu,, ev elewentcen

Succnstuve W&ofmho%w pa ew wmatix oceMa/tM)P(R)
kaw  aldsi bbdﬁrlu/g ved ab Wﬂlb&m o ‘ﬁa ‘ﬁf{'/w
weol ef uoa&/&,gf proddulel a/f elemitere. wmatricer
i Ma/Z"P (r). Del ’ﬂow(,?;/\,) at moe,,ugalow af sadavc
%a&&%c prodlui [0 cz/fL elemuitee madiees “/0‘3'0{& (299
Mo&[cﬁv‘ci%/qféc ‘ GLP (R). Vi HRaldew olew dew  clovsn -
Fou el grppe i Gl (R), 73 e befegiey
E. (R).

ERSEMPEL.  Soflioperationsamne Fea Efscupel 3.4 svan i
soluti felerne

(o -I)

1 o

() )
ool o) )G, )= (6 )

D}C#rn‘ eeR™)
Dinae  wmatileer Flliger aldnd Gruf o E,Q(R).

BEMERKNING . [Usvarepde Rac %aéma;]m ele e fene
wk’/k,colomal'wmu pa  wmabicue o € 'Ma/t,;LP (R) u,otf.r,,,w
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ved —al W'Hé/a&‘cm x ’fw» veunte  meod e wmaduy
¢ dun C&mm{‘tvu, 7/7/4/,0,’“’- EM(R).

33, Td de elmewter Sfcé/@oioma.k}:wv nmevut < 3.1 vAd v
fiw fope A specielle soiloperative din boki o fou givuc
A/)Az,/u,,//lléR med, A,/Z-Az/t’=1
ot exshllc o = (0(’)“2)","0(/") need (AI“1+21”7)/“1“11‘/”2“1;"':“7,)-
Rewme velle a feon — wd for w wved ot
mulliplicine (nx p) - wmatucen. o tra ﬁ,?% weel  olun specelle
[}JX/J)— ma fux
‘ Mo My
2, /42] O

1“ A‘/ML - AZ/"" = i

1

o

OBSERVATION. De specielle Sé/fuyfmldoww boronin Foum oo to
Pl soplin, i mahicen o Pa w vl fyulp of clustan
solioperations  Rau pomatnc Sglane, ffe. Obsnvakon 1,
kan i heved o ofeua/uhoww svtanencle il de Sfccc&ék
pa M%&? fo givne $7&v ¢ X,

BEMERKNING. Tilsvareucle Raw ew speciel rehheoperation wdl-
Foun wved  at 'm/wéﬁ,‘,,&;moa tfra  veunbe maLowaeM
(wx m) - matiix,

39 tn chmuntow mabiv o specilt ew (ovae clliy uedre)
Yekostsmatx med 1'en ¢ i%gowwém 7% dew Hhav  danfou
dferminant =1 Det f-r’ffw, al  de, lemuntwre waclon -
prppe (%) o o wudaquppe

Ep(R) € SL,(R)
0 due speciclle fieae gugope  (Gestewcle af (pxp)- mea-
hicow ol dedeminant 1). G Specicl (2x2)- meatiix

Y 7 o _ B
(ml /4‘7.) fan Vfr%o de foviVeomue  detramms nant A//M.'%/“q—l.
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Heraf #[ZM" al  ewlvey specel maluwr  tav didrmmant 1
[Sawwt at duw vwvene” B ew speccel qua,ﬁ'ow 7% ev ew
S/aeoéoé D/'bma,ﬁbw svancmcle b maticeew

1 )t 2 My
(22 /‘/:‘z ) - ('/"L;z a/tl() ]
Specielt f,,’{w b, al elomuton op specwlle operatiomiy

anveudt )bci ew  Rvadiatinle matuy  ikke cewcie matiicens
OCO‘OL MU nan t

3.5 LEMMA Jad R vew ef 'ﬁ/mdlalwzcvvma?o@ Dg M“_/)WZER,f

Da fau (1x2)- mabdeawn (o), 0,) mwed ew speeicl &é/[cvo?bm—
Hon outommus AL (S, 0), fvnn § ev ew strsle fallns
dwuov fov w oy a,.
BEVIS. Ew sthsto fellin dvnor § ev ew ‘ﬂww&mjw fb—u
(fioved - ) cclealit  Ra,+ Re, . Vi dfonv oaldsa des

d = N+ 0, owmed Iy 4, € R
olela

°(I'=/“1X ;% =/"zé‘ meol /“1)/“1672'

Vi o au,)lmj/c S +o0, 73 fan a((/vﬁm
/:A,/u,+ﬁ;_/u7_) /“1'Y1 =/”/‘YL

73 sn eV
A4 "/f”z

) el oy (mn) (g i) < (50)
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3.6, ELEMENTRARDIVISORSETNINGEN. el R vwwe eb
YovedideatownGde. Da Raw outiver wnatite xe Mok, f,( R)
vel  Hyelp  af  elemewdeen o3 specelle  (rakhe - 7 sg&)
Ofmﬁo'm/u cutormes KL ew wmabw  af noemalfor vneec

fovt 5,/5}“--., é}_‘{é} , 0, #+0 {0? twme wmatuccns o{wu”ﬁ,c;
elevndy, ol er O).
BEVIS, Hviy x ev fnw[wmahdccw, fhov o by wnoeraal-
frnami (ol T=0). /4%»‘&2( defor, al o 0. Eflr ew
et hLLL pen mectatcon Q.{— acleleer DC? Sé/&w haw v aw-
%@, al Ay 750,
1. shkridt : Hvis dov Clawdt elemunlinne i Fousle aakbe fo-
dn el a, oy dkke e dililigt omcd oy, @ ev storsls
fally  divingy Foo Xy Y Ay oM oej& dwisce t O(It,(’fl/llld
thke asocient wed «,, ). Avvendle: Lewrma 1 s, at
sd ved itg/&ofm/'wmu o owifomme o« KL ew madiy
o(' T e o(" ev oegt, dwisor < a, . E Msku/uotc redub -
'fa-aszi 97&, ikbke ev Mbtt}?b wed o, Delle haw ‘/éu/u,
gmﬁugm mo&hg ma/u(?,c gaac it 'v‘;«d/o' ehe Fauw Tiavt
ew uuwua? «,(;Y g «, «,’, «”//},.,, ,X,{"n)’ o s O(M(’m)
ev oegfe devisor o("("” D Nan proceantm ke Raw Fee-
ﬁ?m, hav  vi swfomul o« Kl ew mahw B, Fum
by o diwiaee « &, oy e alle clomundon ﬂ%w forte
1ekche oy alle  elemmunden ¢ Py < ﬁwt{, &7/ ev muellby-
/oﬁa af /3,, Sul fratiercs f/?f paritucle Wfﬁf&m af
fvua, &7&, ’ﬁa. de 1-T1 S?&,]Z-,p ’émmofom
ﬂ” 0 g flsvarencte B, =0, t=2,... %
2, sradl: skaedl: Hvin dev ¢ ol mufmmcoéu maM ﬁuolm
et elewmenl /b‘_} , ©722, ]72 dev Thhc Ovo&féclc.?t el

/311/ Tor v adduce -1 97&, e ﬁ-wt(, &7&, Herveol
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cenddies I fedec (t’alolf s ﬂsz o), Ty stan o ¢
fonls ;é.a ot elomud (mewiliy (), cdw ihbe ev dililist
ol 3, 7y Ad ?Cculugw ve 1. shuwdl med oleriec
o fuix

Af rawmme Grund  Aou ovewfor As, al diwwe rectubfton
fuw  Faw {Q-.e#nﬁ/m euah/é’..c,fg /l/l/frﬂ,u,g/c Fge- Neor pro-
Clracuw Sﬁoffw’, ev X  owfornul il e mavuy 4

‘ﬁ/mn, JH + o, d,, = 0 , cTM = O , étj ev olc/&.l‘:} mred

dy , i%2 , 132
3.skriolt : R owFormede makiv hav mi formn
& O o
o = ’ Sm_v twen §, =3, #0
0

[ad
e (1) x [f—l)— maticue fav Fovanne S, o meol
en @’"”)"‘ (/D—l) - matux o« - Ft ngﬂj?f Woéukﬁommf,«umf

/

auvewolt 7%3 maticew x, W mee  deww ousheole Wfozm-

37 KoROLLAR. Xad R wvawe ef Hovedicdealowadoe. Fa Hau
cutrer makix xe SL, (R) (A Rendaatik, muecl deden-
vumaul 1) skaiven dorme e mou/éojﬁ produkl af wmarticer,
2oy en erunber Ll pecielle.

BEVIS | 7#[31, /&wfmfw (m=1p) Frwolin S/o&cc}/(/t mabicet
0,7, dw ev &w&/&?r_ fo/ootu/cla,» af  elevenfree el
specielle matiierr, A4 at TxT v ew MWMM

Y
CXT = 5?\'0
o T,

Da M{ﬁzmmam ihbe cewdner cibermmantin , hav  olecwe

matux  deferncnant 1. m’f% w T=p ooy &S, =1

Hma,/‘["/(o//fg,m) at el 3} ev eu ewted.i R, g sa
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Tam v (&vmhw{f eflo W&ﬁcu el S?LLo]bbuutLom)

o

a/ouﬁaj,g @5_5--~=6;, 1. Mm%wofu»?md——f
f¢=1 mﬁwwwlv/(&/u(?a/f 'owa/cw&

X = ¢ T v

ML’Z

i

38 Huiv dw ﬁfb el ‘”%Ltyn%oma,c&, R Aiccdes eu Franke-

fonw V:R = Z, acur e eclad &wmd’ 0/’7(;7/["[‘%‘

at ey }fa-u a/é(b «, eﬁ)/&:/:o’ ﬁuoém el 967? aned
vix - Ap) < v(p),
’1{2 e Ao ’Gcﬁou,o&‘; R e WDL'&DL&MW&DCL.

Fro  addeawnc f/md/;di&w@owuma(t/u ?/@Za&/\) al de 47"66/04&,
ofmhom Devne Sﬁcew/od&u, ﬂ/F g‘etwj3é Mo&m 7%

ELEME/\/TARD/VISORS/ETN/NGEN. Lacl R vwie et hoved-
releal o ciole aw , ol dew i R fadten e frwddetion
Vi R - Z mw@ Cerne ovou,ﬁn Da Tau ewtiveo
mahix oe Mat, (R ved Fyalp af clementen (rekke-
7y /w]&, ) npm%o%m/ cucfrnmes L ew matuy

N

e §[8,, -, 5., |6+, & #o0.

/

BEVIS. Del e %cus«ymlq.? nok al viie, al dew speciclle sople-

Of&wucw-w anveudt < Lemwwma 3.5 haw enlalln aqfcgmﬁk?m&
elementet S«?//L.,o]omkom 03 Al ev uchop ol clpy
;;,WL,?V, . Eukld’s  velferndl »%aum a

KOROLLAR. UWunden fm«uabsoatmejmnc owe R ovmﬂb gelelw,
at eutwrer mabuxy o€ SLp (R) HAaw shicwves ~Acue e
6(4,47(»&,?[’ /ﬁwahe/ct a% O&MMM meatiieer .

Bevis™ [

!

\
3
i

|
|
\
|
|
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Kovotlopel iwthy/du/r, al  due elevratere wicclergrogec
EP(R) e Tele grupofecu SLyp (R).  Atlamatwt Raw sgea,
at de elbwmewtwe amabiicor ev ef ﬁmﬁmjw;?/xﬁm@ﬁrv
7 f.u(,w S/.P (R) [wwab/u e Mt?l:ﬂ%(/ ﬁu«,al»swta/uﬁjc-n ouc
Rug? Fou p=2 sen w speciell, al Grepfetin SL, (R) ev
frstiagt o mahicame (37) e (]7), Ae®R. Tt

)= )N o) = e )
%«aw v a/ékvutu[t)vl‘f Aot 'f’—bbu{;z/(/it?x,«z«c ’f'u'tv(?x, weafel cevnc

o1), 4eRr (7 3)

betruolt olun 3.8 mewll 7(/454/»4 chtW(?m 0;7 Teorollaut
gelolw allss  Foo waliern oucl Lele Rocfficienlon. Da
7 Waémv Lav

1) - (1) ez,

ﬁ'{yw b, at gruppeen SL,(Z) en fumﬂuuzt af o fo

watico  (31) @ (7 7).
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7 . Barunset nngin,

Ve miduwder oue at R stucdis e el Tovedidealowncole.

1. LEMMA. Lad F  vee ew wo&/Lc?[’ Mﬁay{' foc rodul af-
ew fl farts (v, ..., vi) feo F 09 skalauer 6,/3, ..., 3, S8,

Mol p S m, sa at (v, Jf,w;@) erv ew i Gass foo N

BEVIS. Zad (4g,--,u,) vwe e Fi Gusls foo A 7;4%%
Soetwug 1.2 ev wuncler vmodelee. N S ~ fn a% € %ﬂﬁ /'bS%)
Sﬂ? v ﬁa/u, ’U‘C@ng € ﬁv ’6“5!/&&4 (14/1).-,) WP) fu-,_, N, ﬂa_
G, -, u,) o e buss foo F  fucdes ew efatcow
(W“”"WP) = (u“...J L{,M)O( ) KGMMM,P(R)»
foee 4= sole ¢ % betin of de Bocfficienlin, o opha-
dev man Wy Arivrer Avue R- Tuinearfombtination af Ugyee, .
Ttolye ECmenduindivinmaetningen 3.6 fivdin  speciell <uveutible
'WbaW o e GLM(R)) T e G’LP(R)' 1a abl ocar TFaw ﬁnmm

Sf
Ty = ( "&r ) )451151)--',é\f—1/5‘f.

o o GL%(R) v  wveadbd, /Fv/f;,w A, at V?Ac{ scellel
(vi,o,v ) o= (4,0, ) ev ew fii Casis for F. Tilson-
rUunde e (Wy,.-, W, )T e fui tavia foo N, 0? decenc
"4/70 Fania ﬁn N ev

Wy wy ) T = 4y, ) 0T = (4, u, ) Car

= (v—“...)«v— ) o T

= (8w, & v, ,0,,0).
H ~ ) . = e (o v ...
er mo v have '{7" P (a[l'm«u?/m ), 79 (v;,--, v, )

492 BASISSETNINGEN. Emfluey e«o&LL'?t fﬁmmgt R - anooluf

M hav ew Tasis (€, €,), ewdda vued Aule)2.-2 Aunf)
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BEMARKNING, Vi muuwdev oue al elemndn €, --, e, € M

ev e bomans, mlaf Twes M ev diorehl suue af de 6?/6-‘ |

toke moctutw Re,,---, Re, : |
| M = Re,®---@& KRe, e; + 0. |

D OZ’/E Lislkee moclilen Hav Fforvmee P/ (8;), tvoe (Zoved-)

idealet (5;) ev awwelfatoww foo Re;. Ehvivatit Raw

Bartiaalniicgue denfor  forsmmotines :

Cutiey ewolid (;25 ’ﬁcmﬁa,?t R-moclul ev tiowent wecl

ew dueledc Su

R/(s)@--- ® R/(S, ), /
tuwoledla wmccl” 9, [ 3, | --- ,’544_',,;/5",,‘ 73 d, thhe tu eutieo]

BEVIS FOR BASISSAETNINGEN. Ha M e maaﬁjt tresu -
tragl, fiudes fro passeacle w  (Fcks. n=dunlt) ew
fi wmodul F af o I swv/c/chfu— Toneo o -
fo F > M  Eyv N kune Fro dewwe fowosniofs,
4w M= F/N. 7;4’4’0% Leuma 41  Fickin ew Gasss
foo F, allsa ew Dowortw

F ~ Re--. e R
sa al wwddwmocdlilw N Feved svaey L

N ¥ Ree- @RS, ,  §/8, ..., &, 15
Tfln ovutuslt &, == 8, =0, faw vi shaive

L% ’

N = Rée--- ® RJ, ,
o / .
M= F/N = R/Rs,® - @® R/RS,,.
e -:.(0) [SWWGL(, “a:”w) mwmﬁwﬁwtﬂ’j,
fav v dew olu/s‘ﬁ,w(,o 'ﬁwwsM‘Cow}Z
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%3, BEMERKNING. Hvia ew wmodil M fow e Fasin €, €,
M = Re’@...e Re,, {
svmwde R e diowntfe |
M= R/(5)® @ R/(S,)
wedd (6] = Aun e; . sa ew e; Fostonstalt "’“’""f nan 3-,;=0,ﬂ?
allsc. ot trpbouclment, widop mav & #0. En M e fon-
sdousfu} wmodul e dib  scdalc  wde fudiheT, /7 2 &u\ clen~ |
foo ew Fc bmacs.  Specielt ﬂ'{’jw cut, at Bariealmnugu
tecle feoColy SC@tM/Mj 2.3 Ao 370601;0,[ M{cz%
Tk almiadelge Wlfelele Rauw v orcluc eleanion -
e €, -, €, Aatecds al €1y )€y OV forstons elevenlin
TG €y, C Y frvacous oo, anewodle Tl al 5,,---,5}, ev
+0 o7 Sopr1 s Oy v =0 (ospsm). TFoo de fe-

svaende “udduvmoduwliv
N = RE,cBm@PeP , K = Ref,ﬂemelﬁem.
tav . M= N® K. Uudnwmoclulue K ev 7%;7,“{? 74{1
& wweevmodubis N er metop %méommewmaéwawﬂfm,
Del en ’VL&M%}, Felbarl, al Nc My, , wlt Feks é‘,-o-é“P
aumunllorens alle elemenlin <« N, o5 ew ouvrewdt xeM,
sa fuudin A#0 i R ol A% = 0. Skwves x= m+ %,
ne N, ke K far v 0=3\x=i\‘n+ﬂ/c,a?/’ﬁ.max} ﬁr/f}w
Ak =0. Da K ev hwcoufc, er k=0, oy allse. x=neN.
Af Scelmwwg 2.5 ’ﬁcbug,;,v nw, al aufallt a/f forrtous-
fro thrdn i Casew , dvs 2aw af k, Afakitok ev
'?/a,wj/w a/f M. Specetl ev L awtal wﬂya&?t Geadenl
¢t Wlsvanwnde acsuliat fczéo&/u thle Tov awklll af
foncomselemunton + ew basia,

T T dt folgude vit v specielt whncaseac os foo crcole-
ﬁ'g/t\ /ﬁmp’émjfa Ao sconsmodutiv M, Foo ew adcdacw g,«).w
-BWA/&MMgm ew Casta €, ..., €, , T

R > Auu(e) 2 -2 4un(e,) > €)
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svarnole ol ew srouwofy

| M = R/S)®---®R/(I, ),
twor (J;) = Aune; ) oy atlse: & 1d,,..., 9, _ /8, 9,40,
Det ev Rlanl, af o foo toal elmmt xe M galoliw

Avnw (M) € Ann (x).

Speaéeét ev albid Auww(M) < Auwn(e,) = (d, ). Ha.
il én , tsm #fjw cwvendt at, at 9, auwwllay
edfoat ¢; | 7 clermne el o?scf ewtliver Civeantfoorbcnatiow

a/é €; ernc 7 allia Tele M. Vi tav oevfer (J;JS:'AW(M)I

7y alisd
Awn (M) = Ame(em ).
KOROLLAR. Raodd M vwe ew eu,oal«.j ﬁuuﬁmgt‘ fracoun -

ool 0. Ka fucls €t elerend ee M , sa al
Auw (M) = Auu(e) #4

DEFINITION . x,-?mjm A (M) = Aunle) e {7/(/«497%-

ﬁ; euntbetyolinole med al oew geloley Anu(e) S Aun(x)
fro alle xe M. Et addawt elmut i opd at
Fave ol anmntlator. S ﬁuu.guvugw foo (toved-)
idealt Awn(M) alde «742 el muiimadl elemenl foo M.

45 EKSEMPEL. En f%w‘cltﬁ %ot i ba o Grugejee M ev Ao

Z - neoolunl MW%’U’[A ew ma&/%t Wﬁ“jt borscoms -
,le/Oowa, 0} Bmwmgm y&vw foro ew saolare Gruppee
ew nowor fe -

M= Zagl @@ Z/d,1
af M pi ew oinekltl swu af GM«DLC«Z(?A, cgﬁﬂ},kc gricgopey
(ewclelo. vaedl dyfdd,, -, <,  [d,). Fo xeM v ordenec
af x wihp dew posifice Mﬁwﬁw b idealtt Auwn(x)€ M. Ko-
20 Uanel bwls&é?w, allsg, at dev foudin b elevnl €€ M, Twn
ovdue er el fm/ulﬁz?/o&ww af ewhver awclu "elementoudun | Be-
weank, al dwune oiclug, sowe go en wminiwmalt element foo M, e

/
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76 SETNING. Ton fvat mto « R dw egbtlishe mo-
dud 7\’/(/«) ew Jordaw- Hololyy modul, Fivia Lougole or @ve-
#La/af.,t *af puwinfaibiun < th"/‘?’)rt;l/uov/bﬁ-—{y//t/a;? =T,
3EV/S, Hves I ey alimwi/u: /4/5:/4,) Ak ev

Ru < RS < R,

AL Noetuns 2. %Wﬂbwfmag ﬂvlfjw at RS svawnr Tl ew
“dnmoolul M = RS/Ru & M = R/Ru  med M/m' = R/RS.
Vi fan o}vcwyjmfig, ew /W(fc/cﬁir Yomomorts : R — M'= 7?6"/7?/“.
Aefiivewt ved 20 2@ = @S vg e fav Romu Rp
i da p og demed p'er #0, ev A5 € Ry = Ru'd hvni oy
*wn hon A€ Rul

4?f/u,—.-/u’é" fan vt saledes v M= R///u) ew *hoedre
bl M ¢ M  wed M~ 73/&«7”7 M/M’ =~ RI(S).

Ved tiwdubetion far af u=m, ---m, on Raede af teugele 2
¢ M=7\’/(/¢) ol Rookinlome R/(n;). Er N leime prein-
elemenlin , AL en (Jli)/mm warivalidealiw o Fvobenlinne
Rl(n;) alésa suupte moolulen. Og 42 e n= loug M a

9.7 LEMMA. Jad ©)=Myc ---c M =M vew ew Roede, oy a,u»‘z? al
i anmulloey My/M;_, i<t k. Da M/u=/a,--/uk annultine M.
BEVIS, Xad xe M. Fa M, amnud laey M/Mk—/ , e u, @ =@,
allsa M X € My o Tdubkchoot fan derdfoe

A= et (ux) =0 4

SETNING. Beha_ﬁt for e R-modul M ﬁg’iwo&/ ﬁck'aﬁa«fs&r:

() M ev ew ewdiliyt frontragt trsionsmcodul.

Gi) Hev funoler Foedle : (x) ©@=M,cmc...c M =M,
med  kvotkenln M /M, % R/(u,), med p; 40, i=1,-- k.

(iii) M ey Cualcl(,?t ’ﬁcm’ﬂ'ba,?/t, 7 der frwcer € skalan
Mt 0, dn awunllo M.

Do gabelew - () & (i) & (iid) > CGiv),

Hyn R ikke ev ef &gww, er (i) awlwivatiult med de avdrc.
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BEVIS. (i) (ii): Da M e maua'?t ﬁa«wﬁ'm,?t frwdes ew Rowode (%)

med  cyflinke Rookealin M; /M, = R/Gw). Da M ev ew fotous-

modul ev 07&62 M; /M., ew trrsionsmodlud, oz sa et M 0.

(ii) > (iié): Omvewclt ifrer ew koede (x), at M er moua'?/t Hrecn -

Geagt, oq soue g Ran vi ifelge lawmacl brage po= ey

(iii) > ():  Er hivielt.

(i6) = [iv) - Fo/fgw wiiedil Ganl af  Selrmug 76,

(év) = (ii), mar R ikke er ct f&gcm 7 ew Jevdan- W by Teadi
Cl=Myc M C - S M =M

er hookiuline suaple, oo M;/M;, = R/(u;), Hove () SR

er et wmalnimalideal. Da R <hkhe er et ‘&W, v M 7"%

7.8, DEFINITION. Jad e R vew el /ome&mowt. Er

element 2 i ew R-wmootul M Ralolen si-prumcert |
Tty dwn  fucdie el naturtgt Yol m, A8 ot

a*y = 0

Modutuw M Talotss 11- porineer — Tods alle diwn elewmentin
. _ — 4 . B
v T1- puineme. | £t elwent ¢ ew modul Haldn preuced,
twsy il ey n- primerd Fr b passacte fWW .
Tevmuncle ev ew modud puswcen, Twven due ev - Patiioby
fr, ¢ passunde n_]

OBSERVATION. Hmn M ey ew 7-primaey modul, sd ev

alle M’'s wwnclermeoctuled o7 Yevo tenl weoclu oy &f«c&,dm
JZ"/J’LLWW

4.9, SETNING. Zad M vew ew R-modl o m,le, al
me RVfof  auwnutleow M.  Lad

— "y a7y
mo=en oo,
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fed o9 pme&mww R, o9 7, thiec ev aorierccle
man éqéj)_ Seet
Mt« = {XfM/JZL"ni}\’ =O}.

Ja ev M, ew T = prances  udesmodul af M 7% eutlivev
bruiuncer wvclowmoctinl af M e wolliololt ¢ et af M; eruc.
Eudviclee ev M dvrckle suuu ‘HZ Mz' ‘er g

M =M &Mgq

BEVIS. At Fwut M, ev ew wwdnmockl f;’ffw Letr. af at
Mi ev homen o dew R-fieane af ld wacy ¥ 2"
Det er Rtart, at M; ev 7 - pracer.

Lacl xeM wvee &€C n—/;ma%t elevend, 3 Aat
Auw x = (x). Med passcdle m - er n"x = 0, sad «x ev
divisor ¢ o™ Fol lyg ev & arvociewt mweol ew polus
af n, sa vi kaw auwfesc, at Awuwx = (Z"‘). Da.
Mx =0, e n¥ diveor ¢ = gL 7 4(704'/?:
ve Tean a/bulz:g/c,, al x#0, o9 devmed al nz 1, ﬁ{fbv clel,
at 7 ev asvoeeret wmued el 7 o3 at m s m; . Mew
s e Awnx = (n*) = (7;™) 1 der me ol

nfx o= n " nSx =0,

Ddﬂy a/éM X e M,;.

Ve m””/‘jéw al v, at M ev direkte suue af M,;:mm,:
Skatv-

Ve =/“£”£m; /fw‘n/“; = /%’_

Uiy M ' "
- 244 R
JZ s - 72

= ent...;m
- ey gy N

7

I

Do e pM;'eue  priske, se dev feicclir Ay,---, 25 €K,
sa at .

1= 31/u’+ R A/z/“,,,-
Fro towout xe M far v ola ’ﬁwwsﬁ'fém e

X = 2,/u,x tooe Ay X

Her e ”LM”'(%/«;X) = 0, da sz";ui=/u o MX =0, S&
%MSM&LL?/W ’l/“(/:VOt// ﬂ/t M = Mf.f.,,,,., M'/..
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Og Avpnen, ev donelli. Laol %wlvg,
O= X+ * X, oy xigMi/izfl-“"f‘
Min J#i e m divie iy g Pty e
. X =0 won i#/.
Oﬁ S&t ev

X(: = JZ AJ/“J Xi = Ai/’ti XL- = %%/“i"g = At/«lt =0 %

Y fo. PRIMER - BASIS - SETNINGEN. Eutwey euclelial frewtnagl frusioms-
weochul M ovew R Faan e privmar-basin, dos o Gusts, fwvis elemenlon
tv /’bWw%c,

BEVIS, Ba M ev ew ewsllst frwthagl fratomameootnd, fruclen
el m#0, dw avwnullinvey M,  Af Scetmuﬁt,w fas e
ew detesrupositon M=Me---& My , Twoe M; erv tw
7; - primcery  wunder moolul, Voe27 o %ﬁfgc Basiaawl -
Wf"“’ i feat M; ew fasta ( ol vewdiavis lestaeasle
af ;- primare @&m&u@v) Da Lodﬁa/p oAle m&()a ele -
maliv e pamoey - Gasea  for M

BEMARKNING. Bmmmgm 9,2 mnﬁw, at ewtivev
&w&/éu;yﬁ ﬁm&a.g/t drsiomsmoclul ev ew clrelle suud
af Dy/cléa/zc woolnlon. dw moduti trouerfe e
R/(x), fvow o€ R\io}. At Pumoorlasissatuiugun folgon, ot
de %ﬁ&hk& wodulyy Raw Vw%zm pruucee, o
bsovworte med R/(n™, fwvoe neR ev el peiaele-
ment,  Hees o= n,M - n anmudloey ol Fea
de euolda M?‘A trowmoefe meo R/(n;™) , fvor ms my.

2 1B M e ewdily frntragt Frusiousmodinl, Friceles
Folye  Scelmivg 17 cu Jovolaw - Holdu Hacle

©) = M, s M s - s M =M.
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Thlge Hol ders Soetming affiwugo de siuple Fookiulo
My /Mg_y =1, R ;Dai wer toucn e o7 W‘ﬁ/k&#fgp
Raw af wooluluw M (o5 ihke af duw valyle Fewole).
Tdealome Awe M /My, £=1 % affiecuwgw devfre (Got-
sttt fen m%ﬁ’fgm) ftn af M. Shkiives for hoanl
v=1 -, %k Auun Mi/M,',, = /JZ,) #%,»w ollt, ol ele-
Tl X,

pa man a/v&oci&:/t;ug e wlgobﬁt Geatert veod M.
DEFINITION. Elewmunldt y=7,--- 74 o7 dids assoececole
faldn Farakitoistioke elmule, foo duw ewslelst Feewn -
{'La/?TZ fot stomsmoctul M,

BEMERKNING. ~Sduple wwdalin ev tyfelivke, sa al M; /M,
Hiaw anvnuntlatfor (JZ,) ‘ge#?a(m), al Mi/Mi—/ ev 1/40114,011{ meedl
R/(n;). Ra M;/Mir, ev suupel, env (1;) el malkyimalideal, o9
da n;#0, e n; & pumelinwnt, og x =T Tl
dertorn,  em fumow/b{o%rnwg a/f At Paratedcis roke elesntut
x f M

Y.12. SETNING, Yad C= R/(4) vew ew eyhktik R-mookl,
fivee u#0. Fa ev p Ravaktoistisk elwwend fro C.
BEVIS. Yad m=m, -7, vew ew fmof&%m‘uﬁ af .

Af (com/af/t ’;Q-'/) Soe?f%buj A f,guooug:/u, al C Hfav e
Tovcdom - Hotdow Foacle med Fovlewlon R/ (n;),i=1,--,mn.
Og s er 7,7,  Reraklaictok et foo C &

n

115 SETNING, Xad M vew w ecucllat Frwntragl fou-
fro e wnclovmootul M 'S M g 3" en Faratetiiotiok ele-
ot Foro Fvolcutew MM, sk ev Jly" Rarakterotnk tle-
mewt Foo M.
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BEVIS, auske sow Gevisel fon wtﬁt?M’r&«jM/M'=%ML7

KOROLLAR. Xad M vewc ew mzﬁt Frewtragt  Frstona-
wodul. (1) Hvus @Cl=M,c M<c--=M =M e ew Tewdle
M oog ¥; e FRaakfoiskiok fo hvokialan Mi/M g, itk
Sa v X=Xy X, Faralctorintok elevnend for M,

@) His M= M@ @M, o5 ¥, v Rasahiaiskiok eluunt
fo My, i=1,k, & ev =2X-X, Fearaletruatiok elevunt

£y M.

Bevis. [

7.14. SETNING., Lad M vew ew Waﬁjt Frewntragl foe -
scoms modul ovev R, tadl g vere Fearateleriatesk  €le-
wment foo M. Da vil g aunnallae M. Lad xe R vew
minimall element fm M, dos ()= AwmM). Ba ev  diviaon
1//’(,0? o ¥ tfav de sawnce pacmdivisoren.

BEVIS. At ¥ annulloww M fan anddddlCail af oefrnitio-
mew og Lewwmea 7. F. AR ev ye Auwn(m) = (x), v
& ev dirisow < . Specielt ev  fvew prumdivicor X
(dis Tl pruelimnl, e ev divisor 1 ) 07403 devrsov
v x. En ocwvendt ¥ =7, g sa. ev ‘twin f%lua&;—"
visor iy asmocienl wmed €€ af n; eame.  Hew ew

(n;) = MMi/Mi—; annullator foo enw Ruvleent ¢ ew

Jondlau - Wit foo M, og da & anuallaes M og

Aervmned o?wﬁ M;/M;_,, ev X€ (1;), dwa 72; ev oli-

voior ¢ x 4

4.15. EKSEMPEL. Zad, M vme ew ewchliy Jeoumun totu
7’/1u/5]‘:e. Ud i ew ]nda/u,» Hobdew Foace
(U)f-MOQM,C_IC_TM/C:M ‘
fooe M, /M, = T/(p,), p; et puictal, Fesbuumes b

Rarakltistike el mont o M a0 § = P P s %/'
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Defivition 411, Pé duw audue sicde gelele folye Lagrauges
tudex- aacltne

il = In, MM | = = I M /] [ My /M, ]

= P/ '/32 tee P/C .

Ovclewen M1 ev allsa,  hanaltaistiok elenual ﬁ—,, M. dad
x vrew duw meaksinale (’,&Wutm,a&,u ﬂe, M) /f{ E/M&u/b(.[ 25,
AF So&t%mg 919 fas ww dels, al o ev diviser ¢ M/ (ag/
domed at ewtiver elemundordun env devisel ¢ M, e dul ev
Jo el veltewddt #orollar il Zzu;xxna.g ¢s  wdex —s::etw&ug. ), ol dn
fé{’iuwﬁ, RESULTAT : Fre huven puuachvisoe p ¢ /M| tear M
Vi Aan fnlz/m&? plx, pr=«, oy fivis eeM tav cudwn w, Sa
Tav Ae W’V‘f"‘aj ordle p.

Yfe. SETNING., Xad o€ Mat, (R) vew ew Rvadiatick matuix
st F=R" o3 fad N<F felegue wiwdlervmodilun frontragt
WF ’*%[M/u—c Oy, vee, Oy ¢ X- Da ev ﬁr’%ma&, 'Ccft«;ch,hcff“
bivalinl :

fi) Kvohewtwoolulow FIN erv ew ZM/DML.?t fbuuﬂu.gf freswusmodul.
(ii) Mabiicow * = (), «,) Tav ddermenant + 0.

i) Shlane o, o, v cu fii Gasia Fou N

"Ea odinnc &ﬁmg,cmr or;ﬁWCaLC, sa ev dit(x) Rarakte-
wstisk  eemel fo F/N.
BEVIS. O/ofwmf) « sowm ;a«wmc #Ma&wmg c F o F ‘-
staut ved x —> xx, v bevne oy, e, Ay Ll ldnne af
den  Ramowiske Gasts foo F oy N = x (F). Beh},gg.(/wa
((ii) er denfor occkvivatiul med al x:F>F e mc,c/cﬁm
Gi) e (iti) er mw el guu:'w(-t sesul tat ouc deferminanlo,

it R gfgcc[e[t en el Lio‘c?/té%oumatde.
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(‘)—‘:}!Lt) Voefg M# O, sou avvnulteren) F/O((F), ]’Lr chﬁmug

7.

Z. Er e, e, du fanomirke Casis foo F= R™, er allsa

W@ = 0 i F/x(F), 5@ dw Fudis fieF med e, = «(f3;),

t'

=1, m. En /51 F - F festewd ved wmabiicen

/3 = (/3“...1/_1,%' en allse

p= (o)

A’mw{ far dvt(w)olct([s) =/u"‘;éo, sa sfpwtdt ev b(x) # 0.
(tié) > G): 7,@'{? Lewwma 41 fonces ew fui banis (v, 5

foo F, o9 skolarer 9y, -, 5P € R, 4¢ at (d;v;,...,é"',%) ern
e i Tanis foo N. Her ex speciclt $;#0, c=1,---, p, oy
da N ifolyge frudsoetuiugue speccelt fav taug w, v n=p.
Det folgn mu, at F/N = R/(3)@ .- @ R/(S,) oy specilt,
ot N en ew aw&(igt ’ﬁu«,ﬂﬂajt fovscons moclul.

Fr al viac wt%mgm Al /wac:s:lwwl, Mim ele-
mulome Cobud < (i) = ()" Af Scwtsiag 112 o3 Konollaw

413 folfjm,) al ;}':é}u-&h erv Rarakfoistirk elwmud foo F/N,

Tl (6,,,.,)8%) (o(“..., o(,n) ev  Caser }Q—b F'=/?M' o? N
fraw v "Guspsshift - mabiien” T € GL, (R) berfuut ved
(e,,---,e,;a) = (1}',',...’1/'“)’0,’ ((x",\:..}qm)z (J’v-',...’é;'v;)—[’.

Tl v bekoguww mahcew med soplome vy, v, oy 5 e
diagoualmatiicus med 8,5, i diagonaluw (a?
1 = v ¢ x = rortT
/*/@ua/f fin x=vor = o'dr deravmedd |
duk (o) = (o)t (5 )eletr) = duk (v7'z) x.
Ra oit (¢7'z) er ew ewted, ev cut(x) arocieret med %, a?
M}chg ev «77/&2 AL (%) kRaraktoustirk ebwent fo, F/IN B

EKSEMPEL. Nin R=T galoiw unclw Seelmtugies fcﬁagd—
s, at F/N ev ew etcolelis “Rowmutato qrappe af
ovddwe  [F/N[ = [ dib(x)/, Z/H E/cseu,c/b&[- 4.15.
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5. gwaéomﬁw ) vc/e,)lo'bwub.

51 TORDAN'S NORMALFORM. Jacl V wvaew et ewclila
dunewrionallt wvektorauur ovev C Og tad ¢ : V— V vww
ew C- tuewr e/u,aéomm;fu Da ﬁ'cwlw ew  basa ﬁn v,
T ® beskrivrey ved e J-O'LD[MU"VVLa/W’m ew Ulote vra dnk

Tl 0

g 8
7\‘)4

O
A re C.
o !
A J
BEMARKNING, De sunplnle sidawne Clokhe ev 7x1-

matiieen, (4), 2x2- madricon (35) g 3x3- matdieun
210
<09«4)
oo

5.2, T dut Mjﬂwéo var vi, at Saat%mdwxa o Jorelaw's
mormal forne ev ew Rowefvtunr af Bmwt%m
(‘/Z ?9 7/0) Ve ﬁoﬁaﬁa‘; veldovavmn Vo oovev €
Mﬁm%t ﬁ?ma, L 75 /m/moLw oue al pwéy/nomom—
Laol P V =V vawe ew L '&u&c@u mdoma-uﬁ.

E‘u (el,.-., ew) ew 7’/0‘600 W fav'/lﬁ/m %IJ’W WA/!O’D vE V

S ferives

(*) 'U"-:’l/;e,.f....-f—/lj;)eln/

Mmed &uﬁycb;?t Gesfewdc %o—ﬁ%ﬁmz;v ’u;-g[_) i=1 -, m.
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SceZZE[ &S)la,euab, a/f de m ﬁ%fﬁ&t&wﬁm cv veldores %/avt—
aumtscet mh.t. dew 300%& Lansis. Vi vl allid stuiuve olit

sout sa(/p&, &? v 'ﬁclufnm) At

4 =(.-")6L
i

"

Bewweenle, at swnmﬁwzw mellonw  vchbouw U 77 i
teoovdinatset ¥ s &Wgow (x), Utlvrunt FRau striven

(k) = (e, en) ¥ Lkot: v =ex]

Vecl  wmaficcen fiorencle bl ewctomsifien ¢ wm, Gt dew
?(,};M Garia Ffoustas dew matur _'fe Mat, (L), fvovi
v-T 90%/&, F;, ev foordinatselll foro Cilleolit Ple;)
af dw -l Tasinvekbor. Vi tov aldsa

70(51;) = (e, - em)_fg&, i=1,---,n , duw
(fte), -, #len) = (€ren) @ [kortigle)=cg ]
Hevaf #[’(70», al mabicon g teskrivow cuwdomor fien
gb: V=V { dew Forstauel, at dev for culivev veldor
eV gaeldw

e(v) =

B ——
—————

i da ¢ ev luewnr o7 i for tevawy lunearvkoucbina-
feomey %6?/3 : ff(’l)’) = ?((6/)-'-,6,")2') = (Cf(ef))'”' ?(em))g
= [(el)"')efn)f_@]g = (el;"')em)[gl_{_‘]-

Bewoenke, al ¢ &W@mngwﬁuw
Gania (€, .-, €r) waclervforsticl. Hues odev For e
miadix o € Mat, (L) chiisty ew Gasts Foo V m . EL
fvilbew £ =X, sgo v, af p FRaw Tokuwn

ved eééw alt” & %WM P

OBSERVATION. Hvia eev L evwdoworfiew @ : V-V w1t
ew gvew Gania (€, ) Ea) fimerv wabvicon ¢ € Mat, (L),

/

Sm ev do O'U"lfogc /VM/WW clev ﬁa—(,w 74,( 77) fya(,;lgy/a

6
s

)
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de ’I/I/La,hécov/ dev en /Lé?u&vv~06/@w'vn&/wa e P, A Trav

frn e o 'e o wmed € GL, (L),

5.3 OVERSETTELSE. Par (V,¢) Testiewde af o vekbo-
S Vo ooven L 07 eu L-tumecar ewdomotc ¢: V>V Avarn
’anc/aﬁvf il wmoclulbn V oven P%MWWJW?M L['\’],
vty af {V'(?waa " ovtrsopllilic

Pofym%&wmsw LIxT] ocwbtallin L 20w oll-

;boio?u‘, L€ L[X] eatuewde af kowstaunlon . € L[Ix]-
voclul V m a[wj[m, S/tvwéoét Ofﬁvﬂw ot L’m"d““(;

dio Ao vekforawrn ovev L (sowe sadaw alde, il
07403 wmodulins wwdr &3 gm&, vehtorata ). Videe ev
fomo bt X, ¢ V-V, dw a//—ﬁf/[abawuﬁbw v X. v
ew L[Xx]- liewnw waawamg oy i rmeot wau/&t’ cee L=
binear euclomorfe < il mdwﬁj?uw&, vele o At

v dev ocwwveudt ?&vct ew L-tiear euwdornorf
g < et vektoerwwe V, sa Faw V mhjaéd?t rrgamnistrta
soue  L[x] - modul wmed V souc W&’gﬁuwuv vele -
Fovreme oy med X, = ¢ Foro ew sadaw studetar .
p V. owmld v go Kave XU (V) .- 477*/\”,‘@- = ¢ (v)
(ddaletivt = X" v = X" (x.v) = X" (@) = (¢ (v)) =
?Mﬂ('v')) 9 der vueed jcmuct:

(*) (aofafx'f""/’a%/\’%), v = auUFa,p(v) ot a, v (v).

Og, cunvendt &Ccﬁuw demne &7%1/%3 ew saoclaw strele-

bun f»&ct’ V osew L[Xx] - modul. Vi ’ﬂ&%c?/m/u v
L[x] - modul (V;T‘/ llow Clot V, mav wsfosfaclir e

wdelule it

5 Y. OBSERVATION 1. Unclemodilnme < L[x]- modiluw (v, ¢)

en %o»‘vf) Ao wder M Wg\/j Aot ev 7’~Mma-wt‘3;
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i on wudwgpippe WEVY e o poiuvarant wacno,
el man
() aweW oy (W)W , fn alle acl, weW,
o3 ew L [x] - undovmooul, ncdop mar
@) f.weW, fr alle £=auta Xt -+ a,n/Yué L[x], weWw
Qo L <l [x] @ (w) - X.w ev dit Rlanrk, at (2)=>0).
Omvewclt ?["/[3""’ b Gt af Liguisgen (%) ovenfon, at (1) 202)

OBSERVATION 2. & U o V'  vekloraune cver L wmedl ewdo -

ety yi > U o P Vo>V, sd ev ew a/ﬂ*év'[olmﬁg
c: U —V

ew L[x]- Giacav wﬁcmj s (Uu,y) = (V) mekop

wan  dew  ev L-—‘Ifoamf 57 Goyp = ?”0"'

Delly diccan gaushe sows ovenfer, itk T(¥(W) = ¥ (7))

tot  wdbiyltenn, at (X w)l=X o@), we U.

55 DEFINITION. MHvea euw LIX]- mochl V ev ew '
cnensconal (S?ow, veletorrun) Fo'gml matiiconme hovenole € cu-
domarfiin Xy = ¢ o5l at  fitre Bl rwodilin V  ellos ol
Furnme Geskrive modulen V.

SETNING, &Mgmwww L[x]-wmodwlw t/p«}m/
ved %fcwoa[wim&wa ch,(q dermedl 0?/%3 veol
- Saunme maﬁw}

BEVIS “huw fwn" o Tl X, = @, Xy=Y. Kad 6 :V->W
v ew L[X]-%mmﬁ, Da ev 0 cu L'-'Ik)mnﬂ; o9
Top = Yoo, Lad (6’,,-~~,€%) vew ew Ganis foo V 05(,
bad o€ Mal, (L) vew dew Flfirveuwde matir foo @, dvs

&) (e, -, ¢le,)) = (g, e,)

Teet €, = ale;), i=t,--,m, 21 anvewdl axf&v&éwmc?m
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o /%5 de fo sidew af (x). Fa f/go(e”): v (ale;)) = ¥ (e;”)
fats

(ie), - y(e])) = (&, e ).
Ba ¢ v ew L-trowofi, er (ef,---,€,) ew Garvs for W,
Za Lo ewdle M%& jﬁ.t_ DZZL&%ZTQ
”_éui}a_”: s @ o Y Faw beshuves ved uiuéw’ae:/euim~
e matieer, Rawn de (J[v’ Observeation 5.2) oy/wt
Geskrives ved sawcne madiic, /4(4\‘013 Al al nea-
hictn € Ma/t,n (L) Gesteriven @ wm. L.t Taste (e,,—--,e%)
oo V og Ce s ey 3 m AL Case (€, €,) fr W.
Ro ev

(7’(8,),"'/ (P[em}) = (el)"')em)“
(¥e)), -, ¥ le)) = (&, el ).
Lad :V->W vew L-taoutotfien Cestanl ved f(@i)=e£j
i=t,n. R fidle v |
f(ga(ed)) = 0’((6,,---,6,”)0(5 ) = (61//"'1 6%)“1:

= tle)) = ¥ (o(e))
X’?Mioé?,m 0‘[5&('11'))-- ’y/(o’(v)) geldev alilsa, war v =€
ev ew Ww/c#n o dermedd Yoo eulivw veltor v-e V.
03 Al ev : VoW e L[X]-tlwear voucofc. @

56, EKSEMPEL 1. dad f=X"4q X4 ira, € L[X]
veere €€ nor mierel polynomiam. Ew LIx]-modlel
V ev vromof wed HRuokewbmodulie LIxI/(E),
T 0? Foww funs du Tean Corterives ved mati-
Cewc

© OO (o] -a
100 « O —ac
o0 1o - o _a’
o o 1 . O z
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Tt.c «//wl%c Shul ﬁw»s/ce/fmdar,m ﬁt 700“% mormiis fevoteudon
owlgém oe kv< vatlius #elasserne

e, :=Q@ , e,:=®)«-- ) ern—/::@

cw L= tasin fro Fwoteale V= L[xT1/(¥) Vi Fielew
X.e, = XO =0 = ¢,

X.e, = XQ©O = =€,

X,eM_' = X :@ =% -a,X - —QM_,X,”-1
= —ao@—a,® -, — Cl,h_’

—

- %eo-aue, - T Qg e'ﬂ—l ’

og dit by widop, al X, mAL. tasew Gy €hy )

5% ERSEMPEL . Xad Ae L o ad me N, Eo LIxT-

wodul V  en Howotf med Tevotent modulin L[XJ/((X*A)”)

Hwen o7 funw fven duw FRaw Leataives ved uxm- ama~
ricin

21
a1 ©
o 1

A

Tl bandt polynomiorne (x-2)", 6 =0, m-1, feicdes metop
et af ewtvew pad < m-1. Hoaf Folge, al disac poly-

nomn af gracl < m-1, og  elevmect al dees wleviva -
teuntelarrey

wdgo eul-tar foo Fvkila V= LIx1/((x-2)").
Vi funeley

(X_A)'ei =<X"A).@_—_ _ {eiﬂ man €< m-]

o

o .
Mar t = m-|)
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O‘g den ’m,cp(

[~ .
Aeﬁeiﬂ , mar v < y-o

X.e; = Qeg'f(/\’-ﬂ)ei =
man = -1,

J

Og ot belydw midop at ¥, mht fosn (e, €6
Cortniver ved dew augume wmabir.

)eM_/

58. SETNING. Xad V vaw ew LIX]-wmodil, ewdilly oiivewsional
Soue  veltorrumn, oy tacl @:=X, vaw dew b foeewocle eccde-
%07/{»; . Veletracmmct V., dad W SV vewe e LIX] - wnden-
wmocll. Hvn wwotevimodiuntu. W faw Lesterdvey ved wa-
Yicew o Fvobent modiliv V/W Fean Testerires vedl
matieen 7 sd  taw wociluw V'  berteriven wveol e Tlok-
nadix af formac

, « |
(15)

BEVIS., Kad @,:= X &W @' stk diow FL Ll % -tu-
Taanll wuderrw W, oy tad, v :=X, . &A,?M Lo 1<l -
Aovauds ewolomeonfi ¢ Ruvhealin V/W. Aukes, at o te-
skivow ¢, mhb Cavn (6, €p) fo W o5 al 7 Geohui-
v Y wm. £ t. Carcw (e,’,---, el) f V/W. Voeéj vl
Eroy )i s €pyy vV, Twir cehvivatushklasnsry (wmod W) ev

ﬂa, en (8,)...,61.) eff/!"" 64'1‘-6) (#73 4&44.‘4 ﬁru V, p} fuw
Ceakrivea P ved ew mabix af olew mg'iunc frm L7

. 'BEM/ERRNING, 1. Owmveudt aes, at  Hwsn ew LIx]-meq-
dul V. mht ew Tasnn (e,,.-., e,) Costuives wveol ew

5 17)

’
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ﬁw‘o X ev ew wxn - makx, sa ev wwolenrwenmit

W ’ﬂmﬁa,gt af e st ~ Casivehtruy ¢ - wvarcanl,
o Beskrvey L[x]- wnelivomoctuden. W 07 7 tes frirev

*uo Fun Emodilne  V/W,

. /
BEMERKNING 2. Ved tuwclukfrom so, al et al soge

ew m&éomnfic P : VoV Leskhruvel ved ew tlolknmahax

of Fromo (‘“1 =1 f%///é

O

fooe o, x e %mmu Clokhie Tauys dingonatio,
sreney WL af /.Loda,c fade)

Cl=V, sV, - < V, =V
Sa/&p(,us at < ’ﬁ,o'wu il ’ﬁ/u-oﬁeoczap V/l/, ,.=,"',/1:,

59 SETNING. Zad Vi, ---, Vi, vew L[x]-moclubin, sa
al mmabcew o Lioren ol vy, €=1,---, k. Do Raw
duw direkly suw V=V,@- @l Ceskicves veol, Clok -

mﬁom o,

0

A

° e

BEVIS, ?a/w.\fw sow 5.8 [

510, DEFINITION. &aol ¢ v ew ewol/awz,fo ¢ vekforrwi -
wul V % tact (V, %) ‘5615(74“, dew Filtimewote L[X]- meo-
dul. Af defiuctionu, 5.3 () Mjwu, at for et poty-
MNOo ML Urtl

.7f = ao"'alx"'"'fam)(néL[X]
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er fowmolete medd £ @fﬁfmgm
v Lo = ao'u-+a,7=-[1r)f----+q,n?'”’(,u-},
Denwme aqf'[io[almc? ev aaticls  enclonoe flean.
2,1, + 2, @t 00t a, " € Ewnd (V).
Dew scq s at Frankowme ved wmoeltilse of ¢ < poly-
nwomiet ¥, 3 Aece ’6&&744.(/) fle).

Det aws, at fFe L[x] auwnullren L[x]-moslelin
(V,q), mebop man £(¢) =0 € Eud,(v). & Lt Al-
jfwyfa(,at %gm Mom,m,ﬁ“ @ alt wvew 202l © /br%‘
nowmiet F.

511, SETNING, Xacd ¢ e ew eudomovfe < € Vekfor-
v V. R ev Fllguncte betingolaet  cthuivalinds
() Vektovrwmmut V er eawéo&.; Aiigewsconalt .
() L[x]-modibuw (V,¢) Fav ecolilis teugele.
(tii) L [x]- moctubu. (V) ev ewclelial ﬂ%’ﬁa?f og clev
frctin e poly nwomium fFto0 ¢ LIx] fvrii ¢ o 202l

BEVIS. (i) (i), #hi wwclvmodubne i (V@) ev specielt
wundler v <V, o9 jfp%,c&? e ’fv—u? (V,cp) € due V.
()= G): Hves (V, ¢) Fan w.oaa;l &mg,aa,, Fewcin © V ew

e Cl=Y%cV,c .- cV, =V

Gertnewole af LIX]-wunclrmodily Vi, sateclis at Fvo-
HeuTivme Vi/Vi-, ev Sim,/o& L[x] -smodalov. Del ev
dotrn wok alt vise pasfawncluc oo ew S«o;w/oe/é L[x]-mo-
dul. Og ew WP&C L [x]- moctul ev toowmnif mnedl
ew Fevoltiwt moolwl LIXT/ W, Huvmw w < L[XI e el
waksimali deal. Speciedt ev w # (o), oy s ey MW
& fovedideal 'ﬁmﬁagf af et norwmerd fwﬂjmm—
wwe.  AE SM&,MMW fore ;btrﬂjuomwm/sﬁwkwf
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}fr/[iw dofor, af Fvotcewlon ev mo&,&,g deneastonal

aowu  vehkfriauwwe ovey [,

(ii) © (iii): At P er aoel < ef/'tm{«j%omm fEZ_[X]
dw, at £ awnullawy L[xT-mocluli (V, @). Pstaw-

e #{"(7@/ clen fore af gmwé&, wsel faten owe Fovscoun -

ool v (SMWg 4.7),

5.12. Zad ¢ ot ﬁ/f?cua&, ¢ belegue et cudemerfe o ef w%
Aunercsionall velefoirwd V. owywommm i L[x], der fav ¢ souv nod,
Mﬁ/ol"(, da et cdead, mw;lf.”, av Elatoren #’u L/x]- oo~
dlun (Vo). 7#[’5¢ Sfezfm;f.ﬂ ov Al ideal T, o3
At e devfor el Hovedideal M&a7t af ot polynowe-
uwy +# 0. Blawdt ﬁcmﬂ?/mi/(/um fowdes nedop £t norwme- |
2wt fﬁ%mmm. {
DEFINITION. Dt movmevde polymomiwme ¢ LIXT, dn Fresne-.
’5’?/0%9/(/» [ dea, q/% 7)0’6:71@04%/5(7/, Lol P ev 7/05(/ Ralelis
At  mencuale M%oméwm, ﬁ-(/ moéomnﬁcu P v? e -
Fegmes fo.

$6ﬁm‘léom uaéu’g,,w allse at ,f?e L[x] ev et noe-
e fo’[ywﬂzbim el F Aou 20 0} al 757, ev dwispe
< etlent /b(?{y%omém, dev  Toaw P spuv zod.

OBSERVAT/CN. Kl wminmimale polynomiwue f-; er bl mou-
menede  wmimale elewmend %D,L[X]-mdw&,w [V,?).

513, Xad o« e e wa body %a;wdc Yl ewdo o fen |

. Makiew X1 -  FHav da Foefficcenlon ¢ LIxT]

V(X'l ’ﬁtﬁc?nw wabucun X(Z:"'Z) = z;) ) g deuws dedor mi mant
)Co(:= M[Xf -o()

ev dufor o fw’[j'yw'l/m'muj Q/}MYVMZ&} nrweent. Del en,
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eventuclt tobsct fea ﬁzﬁce/not 1, ol S@aémwlg). Rarat -
Yewn feake 71904714/0%%:, o matieun x. Hvis 07m, nea-
*Lucm/!v ﬁa’wv“f, s en /5='O"o<0" v matiieun
T e wveflel ]/{; Obsecrvation 5.2. Lt #r/fjm, al
At (7!t (6) = d (1) =1, oy da madicuw X1 feour -
oy med eufuwev mabux, Hav vi X1 - fpo= of"[\//)ou-/g,
= o e —olxg = o7 (xt-a]T oy allad

%, = At (X1 -p) = dut (o7!) it (X1-x )it () = ¥

Matiicu ﬂ" Tean olw{m/ Saunnite Teavahteriatioke fV@MWW'U/M
fro . ;V,[guco(;u ev dufn ew
DEFINITION. Det wmormencde polymomicue (X1 -«) € LIX]
detrivert wd fia ew matux o fineude K ¢ Ralden L

Lo polymontivin for e feew ¢ o7 fegqren Z?"

SETNING. Rl Farakicntiche polynominn Te @ *anal -

foitisk elemond foo LIx]-mocluln (v, ¢).

BEVIS, Sow LIXT-meocd Hav V en Fwcle af wmolnmodilen
Cl=v,cVv,c s V=V

sa at Rvotulnme V;/Vio, ev eyklioke L[x]-modulen,

1"—'/,"‘,1%. Huvin matiecn o ‘ﬁ,a,'wv 14 V,;/Vi-f , sa ﬁ;‘W

il V  ew Flokwmabivx & af forwmue

[e

(};Lu Eemae/z/emwg 5.3, Z) Hew tfav v 71,%9744&9/
,’{’ j{’ X«k, Pa dibw awctew scele 7@[5&/.) ij,c.

kcrwww 4.03(1), af Hvis 7, ev Raraktaistiok element for
iV, , sa o k%, HRaalbuistokr elemut foo V.

Det ev defon mot al e W'm/uﬁm auwploy foreotroel -
%mg aﬁf at V ev Gg/@,&}:k sow L [X] - moclul, 70@!/'
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med  wount wcd L[X]/(f}} Lo £ en e mozmenl
ﬁﬁfy%ombt/m

F= X”+a,,,_,)("_'+ c-ta, e L[x]
Hev Haw V Lestkrirvee 1veol duw < E//c'/wwabr/e 5.6.1 Mcﬁ—:)wm
madix . P due awdlew scole ev o Rarnalkiontnh
elemuent foo V fdlac Swtwiug 412, Dot ev devfo mck
at viie, al X, = At (X1 -x) = £, allsa al

X 00O - O g
S A% o A » :
o -1 ] a n-
ot SR “?_ = X +am_')( +e-ta,
- X .
© o -1 X+a,._,

0’3 el Al —'&I veel tivolwhdion 0{{};., w ved at advikle o-
trmimanta effon Fonle reble @

51y HAMILTON-CAYLEY'S SETNING. Ewndowwoifien ¥ ev
wd i st Raakbnkike polynowmcine X . Del W'L;@«
te pafymwibww f? ev divnsov 1 Ye g de to potymomir
fiow e sammt fwudcmmw
BEVIS. Udw ﬁ«? af duww fowgaewele s@t%m} ev lLTL
nekop il foloil af Soelmiwg 717 0

OBSERVATION. Det Aamakfuirbioke polynomivm %, Haw fpon-
97/“%? pracluw aun V' il P Berkrivts ved ew Mxm ~ ma-~
drx | v m=dinV. Del muvneale foffywomm hav aévuﬂ'u
Pracl s duun V.
13 ‘ (ﬁ“"o ) veu o
KSEMPEL. wmxu- mtabvcun o4 ), AL Teskuiver open
lig fromolelicw V> Av Ru Farvakieristoke polynomd-
waw e (x=2)" o9 At i neale ﬁt/ly%omm ev 7/«%—
5/71411.} X=X (A
(2]

M x n rmeo bl o =

;f‘-o,)}}\e[_ oo ogs Rarakte-
A
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ok Méy%o’mziu«bw (X'q)"; sa  dt mminiale ffcvlf/%om[wm
ev ditnaor evs . Vi ﬁw&,u

o O---O'j.,,, O

. ot © ( A)i o1 i< m
- = o, X - = "
o= A 0 O o |
° O

. 12
(mw( ‘ O’W ’ﬂ{b 1 ¢ ﬁ;sll /La:/c«/u)' Tuolroelllre a/f x 1 (’\/‘A)

?/WW Dtu%crp ﬁm OI 41/;,0 L > m. ﬁ’vt Wi/t: 'm/a/-& flr‘AJ[%DmdMLL

ev cduvfer nedop (x-2)"

5.15. £t el t de | HFaloin Ao Cehewdl e egtuvancli
it . a _ , =2 fero
P, fis dw ¢V Aucls ew RO A Lrewele cgauvchloe v 0,
i ew vehitoe veV, v+0, sdlels al

Per) = Av
Opfallis V aouc L[x] - modul, ev &Mg,(,b;m cekviva bt wnccd
Auwn v = (X—A)I

i at Awnv 2 (x-2) e msﬂc%;aéww&, mol al X-2
awnu{ b v-, dvs  F(v)-Qv =0, og da (Xx-a)< L[x7]
ev el waxiwalcdeal, galdw dew Lov =", ne fop nav vV # O,

SETNING. Fou ot elommt A€ L ev folgude betigebes celvivaluds:
ﬁj) A ev Guvmidi fo eudomofun .

() 2 e wd i dit wawiimal f:n%mw‘m. f?,

(t6)) A ev 1ed Al Rarakiery tirkec fr[jmmém/'hf'
BEvis, Et /ba{yrzwwmft LIx] Hav sow Tekeuct el
sow 207l W man (bt vnedued e ﬁ;sa%m/ovfyw)
X-2 e dwum < ;f Af Hawuee( fow - &"7&7/5 Q«wtwjb'./’/
fir’{zw denfr staks, at (ii)& (iii),

at Auww v = (Xx-2). Da f? auwnutllw eutory viktor, e
,f?e (X-2), s& X-A e dwior ¢ ,t’?_

(ié)—_—)(i); Hvis X-2 ev cwnor « f?” faw i staive
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\? -
oy dla (f,) e awnnllaton foo LIxT- modulew V Firder dinfor

ew vehfrn we v, A al v = 3,.W # 0. 07 da
(x-2a). v = (X—z’\)g.w = ,f?,.w = 0,
ev 1 ew %mvc/o{—a—c fiovewcle L P g

f = (X-A)ﬁ , fvoe ?e Llx] S/:ecdsét‘ A, at ??L (f?)/

5.76. HoVEDSETNING. Foo aw eudowmonti ¢ < eb euwclile cdim-
scoualt vekdorrwue V oovev L oen ’frll?mo&, '&/olugahw‘

cebvivalen e -
() Sudomorben ¢ Faw Guhiives veel e Jodaw- matar (gl 51).

(i4) Euclomir frw ¢ hau Grstuives ved ew ovec frefauts mateir.
(iii) Rt Zarvaldiusfiake fvrlywofwwmw X? e et pwdw[pt
2,'? = (X"A/,"' (/Y'Am,) ) AiEL
af %’skg@ua&af?’lymmiw.
Giv) R wmenimale potynominu };,
£ o= (x-4,)- (x-a,) ;€L
af ’Fol-wl:pl/va;&s/oa{ywmdw. :
BEVIS, (i) = (ii); Hhi ew Jowdaw- matix ev specielt ew ovec
Y feaunds matiiv,
(ﬁ!%(it’ill e el Rarakteistiike frty%owuwv foo ew olvfu,
hekanhomativ ov opumsynly  (X-20) - (X=20),  wre 3y, A
er elevmunline < Dééa,ﬁawa/&w.
(i) = (iv) 4/{% Hawilfou - Caytuy s s:etm;?, 5. 14,
(cv) = (6): Af scetmauu ow  pariwmey - Gasn [wavkmﬁ 4 10)
;ﬁr’f?/w, at V asue L[X] - modul o e dnehkle sw
V= V’@..@ Vﬁ}
foe wneln mocutun Vi ev eyklinke og touoife med moda-
v af fomuw LIx1/(p*), Hvow pe L[X] e el paduw-
elomnt, s et vnccduci bolt polymominm, souw v Fooce
%\‘ﬂﬁ«c ev norment. Ja f,f, annn tlevey V o5 dernred
fwty af  wnclwwodilname V,,  ev p" divioe i £

e el pwdu,h/t
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AL ﬁ—l/uzéaoatm-ugm o }; ﬁ//{iw cevior, al P =X-12,
meol ﬁE{),,'--,ﬂ,s}_ Hvev  af wielen o clwliving V, eu
devfo tromorf med ew wmodil af fomen LIx1/0K-2)").
Af  Ehrewpel 57 Folgn dufr, al Hvut V; kaw te-
shrivia veedl e madun af  Feramew

21 o
- >
-y
e} 2/

0‘3 sa  haw dew diehle sww V= V,@@l/,c Ces kesd ven
ved ew Jorvdaww - wnatux [Zﬁ S’Wt%«d«g/i?) Z

TILFRTELSE . CEtudomofior ¢ Rauw boskiives ved ew
doa?mfn/w(mh(x ’ﬁmag fean Tovia il mrsngwmale poty-
Mo mium }f’ ev et f%oéu,/&t

,f? (x-2,)-- (x-2,), A, e L
ﬂ/f %zskbéa(?& ﬁzsk?zadspalymmﬂ
BEVIS. "Huin”: Mid Cekegmelrevme b Corart cvimfr ev
V, - wowoif med ew modid af frimn LIxT/ (p™), fvor
P%wa@mn 7 ,%,7 /:)=X—ﬁ, Mew so mo vi Have
m=1, o9 Yol Vj beshuwwvtn dunfor ved ew Tx1-makurx,
"faw fusis : Huie x ev ew d«:ago%lf/m/nﬂiv g 2,,--,2,€ L
/@Cl(.?/wou e “ﬁrm/e,(/ucg,c &&Wmf Mjo%w&w sa e
produklit  (x-2,) - (x-2,) Ly mecl  mulmaticu [t
deago nal mabicey sow bekeudt mulfipliccwen ved at mud-
?(vi/:{ob(/*c ¥l svatenole d‘;@Wf&&WM»au 1. Heo eeclo mor frec
@  aw beskiivey, ved o, &u?dwﬂz’bﬂ(t;bﬂ%mw
(Xx-24,)-- (x-2,) °g it mumimale  polynominie 75?

517, A%L&a.ewa ’ﬁmaﬁammi‘a/[/x@tmug l/w&.w/j,m) Aot ’&;/:WM/

at Yt o et fﬂfjmmw 7f€ @[XJ Faw Shkelven
Avn proclukt

£ = (x-2,)---(x-2,) , 2;eC.
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Foo L= C wuceliolodey Hovedoetringon oerfo seet sing te
ow  Jorolans mormalforam (Scetmg 5.1).

m&;vj fe R[x], we o foren algc'ha,eus frewcdanntal -
Soet'm)ugv, at  F Ram stiivea Aow el prostuhkl

(x) F=p - Pe

Tvre de  aeelle Pp{y%o'm/o&/ P, ewlin ev #5&7440(/3/5’&7-
no L e Py = (x-2), e R ell a,uo&u?oadafw’[z%omdw
Py = (x-a)*+ b, ae R, be RVio} (urlen 1eelle zodelev).

J C[x] Hav v /womi% fraustl fig e

(xx) f = (x-2,)--- (x-4,) 4;ecC.
09 faudfra far ved Fowploc ij/mbug (it 4o £=7):
f= (x-3) - (x-72,)
R MSM{U«LJW (%) e &wﬁga&g Cortsel ’ﬁa,/ommu»‘nﬁ'aw
af Faktorern, s, at Fro fuev hb-1eel fakbor X-2,
=a+£6,a€R)be/R\f0} i (**) Yrekotrmwren 7&2 Foule-
freew X -2 ¢ (%), euclda it saunme aunfal G e
De ilhe- zeclle falborew < (¥%) Fan defor to og o el -
ﬁf&mm damt e AL
(x-2a)(x-2)= (x-a-it)(X-a+ib) = (x-a)%+ L,
o7 sa ﬁ,f: ﬁcmsh;(&;tgbw (x). ' |
Det ﬁvf’;m, al a(c novmeole, vreductble  polynomies
(o pruelervmnlin) ¢ R[X] e prlymonverme X-2,2€R
o4 (x-a)"+ 6%, ae R, be R\{o}.

5.18. SETNING, Xad V vew ef waﬁvt#}do}uemioma,ét vek foy nan
ouvey R o9 tad F: V2>V vee ew R-lCuwean ewdomorte . Do Yean.
o ’
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Y | XE . o
1) (o o ) o AER | llis (2) ( ) i)
x

fvow & = (Fbt)’ ae R, be R\{o)} o3 g=(‘°;’) ev 2x2- wma-
“icn.

BEVIS. 7{#’% selwingen  ou poincer-basis ev Vo sew R[XT-
wodud e clirelelc  swun af modulw af frmun /7\’[’(.7/(;1;""),
Tevoe p e el pmo&mmtt ¢ R[x]. Deb e deniten mote
at voe trn et sadaut f%me/&mowz‘ P, sowm n Raw au-

« ev movmunel, al R[X]- weoclulin V=/P[XJ,/(/>%)

an  TGokiiver ved ew wmabr af ew af ol aufrte fo
\Ly/wf Hvia }7=X'?\,A€W, Lav vi vict ol + Elste-
pel 5.7 A%)‘%ﬁ devfr, ot - (X-a)*+ 6% ae R, be R\ o},
Btavedlt de 2m polymomior 'p', Z”i.X_;“.f,"l (=0 m-1, feides
wnelop ef  af Ao gad < 2m-1, oy dlinsc polynomier wud-
?o/—z, dwbre e basta  for  veldor rwnenel af porlymomier af
7”»&06 £ 2m-{, Da Pvlymm‘&f /b% “fav grad In, vel o -
wy el valews felarses

P ¢ = —L-X;_a ’: t’:o.-a -
e“'bfezm'” !

tonfor wdgow cw R-Gasis for Buroheulin V= RIX1/(p").
Vi fivdww

X-a - e y ‘
o Cu T Gy i=0 i uel, o damed
2 .
(X-a)_e. = (X-a.).e P €204, - b€ =0, 1m-2
2041 b 2 = — '62'.’ -b ez' = .
b v “be C=m-y
2m-9

o5 At Lelydss medop, ot X, m At basu (e e

2m-4> "2 1) eo)
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1. Puedifald

px) : 37(76)( A \7/2(269(*7'\*2=g))

leses %M%%W "x ev ew %gfu‘ou,u. S ot 2l-
Vis, at pma&;/eml,,t p(x) thhke ev ’W%&%f& bes ferw neenole .

2. Frn at defnere ovdut pav 173 feantesisk procull faw v shu.,?[
’L‘”got 57’“-(7 fv ew fashuft, dew KL M‘ﬁ.aomlég-c wcug e a og b
Ttler (a,b) (ut orducde fwv) s at ;{&%uwa gelol :

(a,b) ev ew wmga&.
Fou 'mm?alw a,b,c,d geloliy : (a,6) = (c,4) © a=c A b=4dl.
For wicewgoles A V?B ev predikolet Tadb (aeAa 6534X=(ﬁ,6))
Senfersr menoly, (vau spece f cerecla 'moaugo& ev s AxB).
Vis, at wmed definitronmn
(a,6):= { {a} fa,b} }
o B fnaw opfyldt (med AxB S P(P(avs)) ).
Vis, at ew wlafiom Haw defineis souc ew /moewgr;&,, Lt
ebormuntiv v ordneole pov.

3.”Def&m’hbu,.’ 2% ”'mazu,gaa" v em ma&Z«_g Showg bestiewole af Sepe -
Golume "@", """} o3 " opﬂyﬁmf wehursivt ved ﬁh&oﬁo{mm:
7 mlivmeu?ad’j Huis Ay, A, e ”’””ng‘fv:% 73; {4, - AR} ew
”'moewgo&,” (it d,og fo I"W'aiwgﬂ[ov", dov Faw de saume "elomenlin)’
vdmr‘wﬁcwm) Ofvt/ij, al ZF-aclowmnne pa nev LW%M‘
axtomul  geloley,

v ,’D%;ﬁo%"_ 2% ”ngdu” ev ew 'moeugoéo, 79 a"e"t ﬁlydw, atl
scac b, Omvtj, al ZF - axvpmearne ;baD, ney Sfﬁciﬁ‘kako‘fl/" -
actom el geloey,
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1. Va fr azfﬁé&luo&ﬁ/w f: A-> B o7 g:C-*A ﬁ%jmo&:
(<) £ e m/dc,c@. Ag e w/ckﬁu- = foy e t?«yc/cﬁvt
(i) f e suyelbur A g ev sugebbie = fog e suye ktio
(iii} ?of e {u(/u//(,slw = { e QJckﬂm
(iv) jcf e uuj,e/c,h& = g e WJC/L{'L'U‘.

o . 14 7]
2- BWZ«) ?ns%nuaéuw v Mm?a[uu L&um 2.1.

3 Vi L W{L/)—(IGWM?W f:A > B g 9 B > A ﬁrlfjwo& :
. . ) ;. L. -/
(z) ?of = IdA A g ’m/(,klm.r = ? 71 }{ ev 'ﬁyelc)lw-c 05 7:1{
(i) gof = Tdg A f sayeltic = q o { e byekbie o5 g=f !

Y. Fro ew aftldiing fiA->B  bokeguw vi med £ s ved

Y = £7(y) ﬁwwg wf{?émmg, £ P(B) > PA). Vis -

(‘.) f e WC/"C/‘% e £ e s-bmj&[cM

(b)) { e suyekbnw & {7 v ki

5 Vi, al Swm'mmswtm& a/f 2elatcown [IMaeugaCavlj 7.9 (2)) eV
assotia i

C. Yool M Lebeque relatiomu e mon WL [xMy Lelydiw aldsa,
at x e wmen Kby | Defogy Flsvacuce @ F = ey for HE
S = "ev aon af ", D="ev cddallv af”’, B="ev tarn af”’, G =
“en g»'#t e
(¢) Ovewscel elotcomnme BB, Fe 37, Ges. ,
(i) Udhyk aclationnue " ev oukel HL " g Cer ol mon #L -
(tii) Hvadd fioL?aLw wabaajueux, x BoB 'x o x B Bxa.

7. Zacd P L o5 C befeque mceugduw af punhliv, &%L(/VD? el <
ew f:'&uu Zad RE PxL wvmie welatconen Teratuunt ved,
pRt © pet. He towew Flsvarende welabonu S="er ijt e

Hersvnean ?4:566(01) pRSc. £ PGFPJ ceC?
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. Zacd f:A>B vew ew aftilduug. Vi ;Z;erma:
(i) £ A'SA, 2 ev A< FI(£(A))
(i) & B'S B, sa e £(£(8)<SB. Hvis { e suyyche-
i geldw  f(£7(8') = B
(ic) & B, B"< B, sa e
£ (8'n B") = £7(8)n £7(") , £(8'08") = f"(a’)uf"(s”).
£7(B\B") = £7'(6)\ £71(B"),
(v & AA" € A si e
F(AOA") = (&) o {(A"] og F(A2A"] < LA )0 fen)
(galdw "=" allid ¢ duw sicale suklussn?).

(i) /4) = {(x/y) / (X—A)z'-}— 77" = f} J 26 R
) By, = § (x,4) | x1—227+?7‘sl},A€”€-

3, Zad (B‘:)iel—-— view ew fauvitie af mauogofu), wmed LT #2.
() Vs, at dew for ewtiven /Wt/%ja&, C gaefdiv:
c\U B =N(cg) 5 cnNg, = U (ch8;)

ter ieT teT te T
(i) Vs, at cdew fon ewfvew afbilduing f:A > B, wed B SB
‘7501 CJ/LLL t E Z) Moﬂw:
-1 -/ -/ _/
U )= U . ) - )
f (;er 8 ierf (8], f (Qrza) inf (B;) .

7 Lack A vew ew Mew . Frucles olew aftilolanie
o - A 2 H‘vafl/m/a»?,z ? Fuweles olev a/fmmgw A >0 7
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f. Besteuww fou moewgcliy A, B o9 c ﬁgck;(o;;c af&fd"’uugw
() ABYC = AB x AC [ w& Boc=o]

(i) AB™C = (ABIC

@i) (Axe)®s A%« BC

2 Vi wljpa folgacde Roushuktion, of fo e givew famiti ()icr
af e Raw T 'H/L@ccgc{(_ F; evstallys wned ew O‘Zj&fb'f)o{oovt
Wicewg el F’, sa at moeug devie (F,;//,'GT_ er parvis ltyukle
(dos op fylelw s t#f = PEARNDE
Koushuktion: F;' = {(nR)e UF ~ I | #=i A x¢eF; §.

3. @ Geuntfor ole cuklle shuiot < bevisel Frn Beruslern’s whevi-
vatius soelnan ”Maeuﬁalw"l-&

(i) Vi, al due dov frekomnncte moengele C Raw beskivea
ud fra A,:= A\g,(e) Aot

C = A,vA uA, u-.. , A%‘-'(gv”f)n("‘o),

(i) Gov olewne boshuivelac ole eukelli shaicl Ctlne?

Y, Zacl A wvew ew wmioewgele 7 tad a, 6 vere o ﬁmﬁcl&.j‘, ele -
nenlw ¢« A. Aujév- ew ﬁ%&kﬁw a/f{vfatwog : E(A) - F(A{,
1. ngm{ 162 [Viik: Btug evewkucll Gevisel fou Bermsheids
whoi valeursetnivg 1.

5 dad Y€ R vew ew delrmoengele, Souc ticote iololey €6 wlin-
val. (WF &euga&, >0). Vu, al X e cekvipoteul ned R.

b. aclt % vme ew Mg ole af parve dijecakle Fbue eotel-
steivev < /Rz. V4/'J, alt € er %ﬁ?

7 Vi, at /KD,N ev ae/c'w'/:oﬁwt mwed R,

§ Vo, af R < //’\’R,
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1. Lad © &A?ne, fth&wgoﬁm af Fouwtlinue o #MM&&U
F: R - R, Vi, at € ev o&/ouifpa,iwj aneel IR. [g(,éb aedde
fore, at % < /R,R ”g al wsbuhbion defiiveres ew a//ﬁv(a\émrug
RR > RR Vi, at dow sawuninsalle afilotuiing: € <> RR > RR

2. Aew fulin ew a/f&ﬂalmug Yy R — IR mmed ﬁy/f%.,,a egu -
stab : Foo cufirtn Rowkinuwed af Culolmiig F: R > R elesi-
staw ow e fal te R, s& at F)= y(t). Vi clewnc
pas fowol [Veak : Deliiver ud fon ew tyektew a»fﬂc{o(w? :
P: R~ ¢ (/f,,_ ‘Tﬁm”) Y ved  Y(t) = Fle)(t) "]

3. Zad M vew ew wioeugel. o7 tad y,,xy, v de haralebunfrhe
funktionew fo fo doé/mczuja(,u) Ay, 4, € M. “d"wjk wed 3,,%,
de Ravahtakirke fuukbones fo MVA; A0A, A VA,, ANA,.

9.(’;) Lad P ’&A,?/m ’Vl/b(&ooga&,w af pa@mmw p=a,ra X+t %an
Yo, hele ﬁoofﬁcwuﬁu (9: a;e Z). Vas, at ﬁ‘lfgm 74/’“/\/ "l ew
effhto~ mummuuﬁ af ethwmnlone < P: D&fmoeugaéow

'P,w = {a,o-ra,)( —/—---+aMX°‘ / lay[+---+ la,, ! sm}
v ewoleliy , Vi fau opfalle By sows cilwmoougde T, € z"/,
oy souw sddaw ev B, fofdt ovdud e Chiitoqrafisle orolveug.
B bestin af b polynomsivin p,= wilpolynomict. Foy funtil poty-
nomune < B 4 m%ﬂ’fje. (dop gwk?oh&r), f tekd poly-
NWomunme i P oA
((9) Xad A Cetegue mopugolin af algcbratikc fal i whwvadll
[o,1[. Vis, at Bved fal 3€A v 20d < & polyuoncun p; Ffa
P o= oy}, med pr# p. Vi ol folgoncte fouw Kl e mecos
merering of A: Tag fact , it cffen strdse, de je A,
dev ey avoldav < [ dvnaent deww dev ev rodoler ¢ p,
( fagetins) osv
uol fra Al ;@,cg;wm, 'b’mlcm,‘z' e 1 lecimaten .
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|
( ""!aeuga(m ") i

I Xad w veww ew Lwam,éa/s’ﬂw//cﬁow 79%3 ew ponfiell orduel 'm@wg,a(o X.

G) Bevis Swbwug 3.3.1 < ”/tmu?aew’,’

@) Vh,MﬁvﬁkogL&aﬁWW% w- Reciy £ X | sa ev ewben L
et vegle afimit af k (dow L= K g med passwce keK) ellw K o ot
0675 afsmct af L [/07 nwermue pié beviret fr Lewwwma 3.3 »'”/'i«eujalu,'] |

(<) Vir, al e mmgaa KX ev ew u- twole, v 73 fecw fvty

K er en velordwdd MW?A@ g fn alle ek e “(””/<<k)=k~' ‘

2 Vis, ab weougelue {m- 1, [n,me N} er ew velordmet debmangole af (®,<).

3. () Yad X o view velovducole W%ﬁ;l,;. Vis, at produlctet Xxy med lek-
Sé/coymﬁ)sk a'wlm'u? [{x,,g,) < (x,y4,) @(X/“&)V (%= x, A L/,<7z)] er velovdnel,
(i) Geumalisow KL ot cudilint produkt Xpx:wxX,.
Gii) Hvad muwed et mumtaGdl proolubkl X x Xyx ---

(iv) Kaw meugdun af (mc&,k?,c daushky ) sthgw velovduer ?

Y. Yad R vawe e Remnmubatur mg, souw thke ev WWg,m,
G) Vi, al dev ¢ R frndn et wmakscmalioleal,
(ii) Vi, al olw ¢ R Fwcin of wminimalt privideal [ ¢ ce
sikhir pa, ot dw ovevhovedht Frnoles puswideatn < R 7]
(i) Spofz,?/smg[ @) o Wllst ot bpvme, fwis wulecglin galde, Huofou?

5 Xadk R detequs produkuigin R = RY = RxRx-- af alle zeelle

Mﬁfjfﬂ (9’,,?2,...).

O Vi, ol fo vt ae N ev dibmaugdun Z,:= { Couga, ) | 7u=o]
0 wakrimal—ideal < R, 07 angiv vofulu r/IL,.

tc) vn, at doémceugacm Jo i= (@i, ) / F= 0 Facl vut ’L“'%}
ev el tdeal ¢ R.

(i) Vi, al eltwnl maksimalideal ¢ R, souw ev # L, fn alle
ae N, vt 2 J .

Gv) Vi, al dww ¢ R Afuicdin wmaksimalideatn M wed m2 T,

Kaw o TGeshicve sadaw of waksimalicteat ?
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1. Xacd N vww ew N-acostnd oy facd o A vew et oleal, sa at
o< Aun (N). Vi, at N P& 'fb-uym{ﬁ? mlde ev en Afor — moclul.

L Fo ew N-modul M og el icleal e stive

aAM = {ax+t ayx, [ neN, a, .., x, €0, X, X € M.
@ Vi, al aM e ew awdemoout i M, :
() Vir, at hvohintmodutu. Mfnh pi famufhy mide ey eu M- modd.

(vi1) Batuuw ew nowofe of Afor- modubor : /l,:v/m/]: > (/1/01,)4%.

3. Yadl I www et vombeideal < Ay oy seet A=f1en[ZIAcT].
G) Vi, at A“(_:/\Nwwdvcmg. .

(i) Vo, af TN o ab L evet (fosiclet) coleal < A.
(@ii) Find ew auki-riing Grounoef : A/ = Ewd, (1,/T),

4. 6) Xad A, e, vew elmenln < /l:' opfallil souws r1ekho, 2
tad « = (:’ | e Mat, (1) vew makbicin bosfaewcle af dirse rekhn.
Lad 2= [2:..-,1,,,) vew eu rehhe bufiewde af skalarww I € /.
Via, at Ao = Ao, t+---+ A o,

(6) Xadk NE A v ew anmclnmodil. Vis, al dulmaugdin I, €
Mat, (1) bustleucle af de makiceon, hvia wahhen alle #lfinn N, e b
veatbeioleal ¢ Mak, (7).

(¢ii) Vis, ab alle veustreidealin < Mal, (1) er af fomu L, med ew
passencle (&u(—yoa,?t' beatel ) unolinmodit N < 7,

5 Tou fwithe (2)e IF o wndumodutun L(4) S 1" diehle sumanc.

6. G) Set M=7M= Zxgx.... Vi, at

‘(9’11?2)"' ) "_’(("7’1;?3:"') ) (7’1;7’5/1"') )
de fivern  ew townfs af Z- mocdlutnr : M 3 Me M.
) st 4=E-,.,¢;LZ(M), Vs, at mﬁ&mm%mwﬂ:AAf»/lj‘,

m

(00) Via, at fo alle n,m o Ay 2 A




Alyetua 1985 Opgavev 37
("Mool "),

1. Jad S oy I v suwple moclulin.

G) Via, at Hfwis ew A-fowmomnfe F:S — T ihhe e mulfious-
%wpfom, so ev f ew tiowor i [chjf 7{//.\ Feerme o; Clleole ]

(4) Vs | at mgow E/tw{/‘ (s) er et s/eaw&?u«u, [SCW'S &mm)

2. Vi, at NIiI [T/ ev el maksimalt veustecicleal }
= /) FAMS | S er eu Sf;mf)d_ A= rmootik |.

3. Xad M vew ecw Ffommutfatir grupopee oy Laol N < Ewc(M) vewe
ew ij Huoridaw mzms&wa M ﬁn/m«/fﬁ'jf sour /1-meocbud. Huad
&lgm owt, al M ev suupel sow - meodd.

Y RXRad V vew ef vekfrrwuuwe af duwewscon n ovey el
S/ca’/ufe,?omc D, medl fares €/, " € D? stwvr S=V foo
V opfallid sow wmooclul ovew /1= Emely (V).

G) Vi, at S er ew suupel /- modud.
() Vis, al @+ (ele), -, ¢le,)) ev ew Tyekbur a/fMol'n/m;
E%%D(V) = Ve---@e V,
0? al dewne a/,l'ﬂbfo(mug, er ew /1-wowoete
Ny &5 Seo---@8,
(545) Vis, alt moa,m N = Emdy (v) fan ftwg,(,, m.
(zv) Vi, oaf ewtwon saupel N-mwoclul T e wouotf med S
[Vcelj m‘/c/cﬁir fouwomotfc : SN, = T. Rebiktconsn KL
ew af sumandvne er e fowomanfs #0 : S >T J.

5, Fa fat me N bohaglo M=TZ/Tm. Fo fvev divior o i m

tv Anm S Zd oY ZAd ~vawr sateolys L ew urclermoolud | 2o

™ ’Gcﬁq/vww M(d) € M.

@ Vo, af win eld , d=ef, s& ev ML) S Mle) oy beteun e
Wownfe  Z/ET S Mle)/M(d).

(4¢) Beofen nanr d o A ev deisoun v m : M(d)nM(d'/Dj Mcal+M(ad').

(6ic) Foo m=24 gy de to fowcin ©) = M(24)< M(c) < M(2) = M
Dg )= M(29) < M(3) € M whvivatinte ﬁv'ﬂmujw /@«ﬁw dusac.
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1. Xad N vae ew /L(/l/og a% moéot(a ('ucu,.;;ﬁc—) {@uga&, .
Via, at {mg (Mat, (A)) = md [ Udnyt Fchs. ew feshaiveboc
af  vembwidealiy i Mat, (A) ved wuolivamoclubn ¢ A2 .

2.6) Sat A=(EF) g vis - loug Ay = 3, Lug Ay = 4

(i) Scet B = gg)o}m.- loug B, =3, TougB, = o

3. (4) Xad mo= mypo-om, vew ew ofafo@mmg af m e IN. Kous e
ew keeole af &mgpa, o ¢ M= T An, fwis Fookinlin ev Z/u,Z,
Vet ... *

(i) De sunple T-moduln o toue betndt Z/Tp, hwm pov el
ﬁw,‘z.,(, Via, at euw %w&«é? L rrmmptatr quc er ew Jor-

dau- Woolpy modul (ovew Z), o3 vis, ab Trolau - lotelen’s scet-
W? e d fonin scctmjuu o et sfeus og m%doyww{fmafo—
osmugon.

¥ (i) Xad F vme ew fi A= moolul meed tic Ganis(e;, s €, ). Vi,
at fn el idiak oLc A fav F/mF sow Not- modid eu

(i) Xad R wvew ew Rowmubatar W, tad mcR vare
£ maksiwmatideal (07 allbsn R/MW <t &jumc), Lacd F vew
tw i R-modul. Voo, at dev for fwew i R-wmodul F wued
fu  Faria €, s € gl n = WR/M F/mF,

(iii) Be'w)o, al dw for ew Teormiiitotio Wg R#0 ?wfa&/u

R*" =~ R™ = m = m.

5. Lac AN v ew mb‘ﬁ Wg a/f Farabkteiis tibe P, ’ﬁum P ev
el ﬁazbiuz‘n(. Vafq' at IN er ew ‘;boﬁues a/ef P.

b. Zad R vier ew kommu ot~ M7 p’%MWWSMLim R[x] Teau op-

fatlin som R-modul. Vir, al dee en fie 4 auglu ew Ganaia.
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1. Behagt fo ddealin I,7 € R FRoohcutmodulime R/ og R/T.

) Vis, at Huis din foucdn tu wupeh b fomonwnfc: R/L >R/T sa ev I'27.
(ié) Via, al Tt den ',Qu,;tm ew su/yckhir towomaorfi - RIL > R/T, sa err LS T,
() Voo, at RIT oy RIT Hun ey trowenfe R-modutn, wan L =17.

2. B(;Mgt fou elemunlon a,,---, a, € R ”'trnu, dov Mondle detir s naulon

1 1 1
/Ql a, o a,
D(a“"'a am’ = d"/t ‘ ! . )
M-y qz'"'l am‘n-,
/
Ves, at D(a,,-..,a, ) = 7l (a -a; ) [Ska/‘t O'en i oUtasle wehbe

I>e

(P& wan p& 1. pladsi), og fisd D= 1 - A (@r-1)xGa-1) - mahix ). Hud
ev j-% sole & mutbiplusw af aj-ay, 17 1. Fuwd feved
D =(1777,(aj—a)) . o{(,t((u—/)x(wl)-wuh,;r> oy ot m olume mateie veol

m/c/tbofm%'n,w il ew (m-1)x(m-1) vauw dev Mool matex ! ]

3. Bchﬂyt ew Fuvndighink matux pe Mat, (R) WWJ&U '65‘("‘74441;)(,, 2Xp Y Y,
(p-rq:rn). For furev d(/éfwl«cew?a&, Pc fte,n} wnd P oQWZD\z be -
)‘Cjﬂm med, xP due 69 /a} dlwmabix of (X, Xp), o bnew Zit
netiteer wmed wdx ¢ P Delevminanlin P ev ew Sum af Led
of  frmu 2 X"’?MXP";: 7;:,"'797:9 froe 91,0, Tp, Tpees Ty For -
sﬂmgk fal « {1, m}. Vi Raw frr[ft&da,

d'(/t/s = Z X,a}«t-XFrf AOJ’,"‘)UIF )

ﬁvm /4 o, . f(P ’EHM, Wf{/ﬂmgov Solffwm g""'*ﬁ?'
() et fa, 05} = P = difipl, famy 154 <ip Smoog fad
0 vaw pamutatfonu @ P besbunt ved (i)=&, V=1, P,

VM' al /40'”...,0*,, = 5‘-7'"“(0‘)/‘,'“ -yt

[viuke : oveavy, at ted, dow snctliolelir x,q, - Xpu, how Fin udfa Lol cue
ol trololew X1g, 00 X, ved ew pPoemutatiown af 5/7&4%&]

/";p
St twaf, ot
M/s = ,ZP., PDLI/tX /4 "’o P=fl:“--.,1:,,}’ ¢'I<...<4,'P

dw/s 2 signwP (it x,@t cP) L " sigu P
1P1=p
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1, go/v wde foo al matiicon i 32) € Mat,(z) defunerer ew
Wownfy  (2/6)°— (z/8)% 0y auger du divmse wf&;{»/wﬁ.

(16¢) e Mat, (F) e duvnntibel

2.6) Vs, al wmabicy, ¢ =
. /’;—3_) /5:3‘

W OLL%W(/M’/V e {v/(/kfw— (/wacw,,) g/}{»(,'fpbu,@‘ug
(‘.Z) g‘UL(’/v 8 (}ZL’IM«(/MIZv < W%ewgo&,w [Fz:a. SfVM«’U’ WW)‘&)‘&OW\. (g
Soun stwtmg af oa}a//wu/cfl &bukfw. |
(+ii) /4%7@“ ncinww  af . Hvaol- en f/;m‘u}fwcﬁ Stgn (& ).
) _ 11 2
2 Xad Ae R. Vus, al ma b con (,\ 1 0
b Cuvecw a/fmmua . R¥S R%

) defriveres ew surpcle-

Y. Fou R= Th ehagly mahicu o= (@,®).

() Vs, af o defimnor eu suyekdio homomorfc : R*— R.

(i) Via, at & Fiaw so}[«,mug, 0 o ot lledit «(R*) fan 20ug 1.
Gii) Vo, at « Hhav M&/u/bm?,i

5. Zad R wvaw ot uxﬂcwkumda&, o5 tad oceMa/t'M’P (R).
shkuvr oIl Ful. ,
ﬁi) Vf)&l wt %u,gm Q/F M&pﬂzt Qg/ (lx (RP)) ev wa i e 47/&74”/2»

6. dad M vew ew R-modul g lock v;,--., v, € M vew eb Hrun-
Mj,w?sm. Zac M vew wudivmodulin fromtriagt af ele-
el  u,,..., 4, € R Cotuel ved (dy,---, u, ) = (v5,-.-, v )ex.
() Vis, al dew foo alle x€M galdr db(xx € M’

(5i) Vi, at olt(x) € Awn(m/m’).

7. dad, F vew ef a/w&/&_‘ﬂf ﬁﬁm muol g elevmnlen .

@) Bostom antllel af viyckhin Tivean afbldmicgor: FFo F 7

(63) Vio, at Puppen Gl, (F) e WML? n7’6£sfuu ovliwwn af GL, (F)
o7 SL, (F).
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1. Beha?t ew ﬁykﬂ/n’c R-modul M= R/[w), Tworr x #+ 6.

() Vi, al ewtrer awanddevinodul C € M e agkﬂu‘a/c ] al
Aun C = (&) , wedd é_/o(.

(i) Vi, at duw for Gooww livisor §/x fundia wckop w -
dermoolul C < M muwd Aunn(C) = ().

2. dad e vere ot trusmonselemcwt < R-moolalivw M, sa -
tecls at Awne = (0<)I x # 0. Berterew Annle 14 2€ R.

3 Succeravt . rwellee - 5({7[@079%&(%%0\1 po'f, e matetr
X € Mcutm/f,(ﬂ) styws  Cekvewd oo fv’[(?/,upco mde :
1 he Hofprunen shuves dvast mahicon 1, € Mat, (R), makicun
X € Ma,tm)P (R) o3 mabieun 1, € Mat.,, (R). Hvewn mkkwﬁ%a,ﬁé%
ow(frz/zm 793, 669/3,(, matuces < 1.072, Teo lorue og Ler 57.&,0755_
taton wdfres pi tlegge mobicey ¢ 2oy 3. Rolomue. Nan
x efln maég&j Mang o stacdl ev owforml HE e wmabux
S stan dew ¢ 1 Tolowne e wmahi o€ Mat, (R) oy ¢ 3
Roloune ew matux Te Mat,(R).
(i) Vs, at cxT = 0.
(i) Vi, at {xeRP[ax=06]} = [zy [4cr". Ty =06 |
(iii) Botun  dew WO(A)LC&MA&.?,@ &éwg (v z)e2® hL

X + Zg + 3%z =2

Ix + 5y + btz = —{.

7. For ew madvix o(éMWtM’F(R) 7 G =0, aw med 0Ly ()< R
rleal ’{Luuﬂzagt af (::,xq]'mw&/\,.oéoﬁmmw',avm, ¢ .
(t) Vin mdn e G,LM[R) 79 EGG/_P(R) al OZ,_./(O‘O(L’) = Ulq(“)-
° o4
() Bokeaw wiv rav = (05.0), 51816, 40, idiakise o, («),
07 ’l%, atl SMSZJ”‘ (P‘;‘ N aAAocomw&\ Taw Geotet gy

udbra Olglx), =01, o5 dermeol ucl fra X
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1. ¥ad 7 vewe b vreduclbdt element ¢ R. For e R-mo-
dul M acelles M= fx/nx=0} = R for houcoteben 1,
oy M = fax [xe M} = Cdtectl ved homodeticn T, ;
() Vi, at oM og MaM e viktnaww over fgemet R/(n). |
Gi) Vo, ab fvis M e ew mo&/&?t’ ’ﬁomﬂwcgt forscoms wmoolul, sa

o ding, aM = diug, MM

[mG: Bmyt, ol d":”’“R/(n) - {M'?'R o at M tar mdcag
lewg ol ]
7

(1}66) Lad (6’,,---,6,”) v Ew pmce;,&wéa ﬁy ew cu,o&/(u?t' fl«uu-
’6%7t {U’LS«L.O’PVJW/OQ(“,C) a?, tad a, {ckym auwballt a,Q(-

TL- prrmecie Plavdt € ane. Vi, at
Ap = alu;u,R/n M/nM

Lad a &k%e antalld af e;’cv fo twiltee Anne, = (r”)

i,

Vi, at .
. k-fM k =
R/(J'L) J /J'l M ’V'ZZ/C a’ﬂ}w.

duw

2. Lad P vew ew ewclomerfic < et maa/hv duwenaronatt ’ﬁomlafclmb’.
veleforrun V. daodl o  vwere ew  Jovdaw wmatuix ‘ﬁ,oluwo&, e ¢ (t'm
parnstnce busia ). Mabiewe o« Gestin albsd af fvadrabike Glokbhe

{aM?,s ohdoa,v%a/bﬂw af  frman.

S
v A

I
Voo, bvorledes aufallet a, . af sodannte Tl « o Baw Ccsdoo - i
wmes ud fea {atllun olis (?—A)k[y), k=012, l

|

~b
3.(0) ¥ad xe GL,(R) Hfave fovmun « = o o) med @6)# (0,0). Vs,
at dw f‘iboaa'f')Oa?'v“eR cha/tdw?w&(w«-:'t‘ cos v - SV

) swv cosv /)
oy v, ab > f(t)= [1-T ++t] (s22h 72l )t ficron
euw woulinuwert a/fﬂvfabwmg f:lo01] = GL,(R) wed f(o)=1,, £(1)=x.
[it) Fuired euw #lsvarewde Foudsnuwnt a/f&,[ol'm/uj wir o = (é/‘;), Au>o.
(ii0) Vs, at clew for eufivnn matric o€ GL(R) (duvo ot >0) firctin
e fow fonunt ﬂ/ﬁ{tﬁabmmj F:[0115GL, (R) wmed fl)=1, 6 £(1)=«.
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10 2" Gchaglo wndimgrappun H Fontiagt of (5) ey ().
i, at  fovotrewlin 'IZZ/H ev e 'Euoéoldg grup e o? 70’1/0{0“ atl
Tesbuume  dews  orolew.

2. Zacl Z[E] vere ew Fvadaadisike ':La/f’wu,g Vf;—‘,wﬁ Lot voleal
t 7 [? 1 thaw Fuun M@,?m a’d[ 2 elemenln [ Vank i ol
wlevanty hovedidealownicbe e R=T7 .

3. ka«d q rTew e wp&/(/ué, o fati- ?fvw/o/v..—c 0;7 Lad E=6(q)
/('clc?m e Mavimate elementowdlu ¢ G, Vei, al e ev olowi-
sov v G/, g atl 6(6,)=/C7‘/, Tvts og funw hon G %%k—
1ok,

4 Sad L vew ef cme oy tad G < L v ew W"("é‘{j
i . . | o !
Pruppc. Vi, al G e &yklmk [mG,-' /Cv} roa vodd olen
v ’Ja’[?/%omglf XC—IGL[X]J twor e= €(G) 1.

5. Tad o«=(u, ..., x,) vew ew bass fou /Rwaﬁf {ch“?t ’l""’[ﬁ"’f"t”
Pl) = { doaytetApotn | OsA;< 1, i=t,ym ). Vs, at fin vekborn-
ME oy e, X, ?A’mv;bu,ukt& (g:éZ”)l sa ev awtallot af
gillivpuuhlin i Plx) wmedop [dit(x)].

6. Leltey 2wesalfalet dsoefvullyf’./é Cervared sew of of?/awmi

7.7 dwe Fvadiatiife MWZ( Z[V 5] tehagles celealit
e = (3, 1-V=5). Vi, at m ev ef maksimalideal oy
ferton, Fevotinlow TLV=s]/m [ Vik: Vin, at T3+ 7 (1-1-5)
v ol ideal < TLV5T, og folgeliy =M, og Gestan |[ZLVST/m0 /.

8. Vs, al wmatuccrse (;11), (Z';) & fat) M%W
Grcppo Sty (ZL07),
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