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DE NATURLIGE TAL.

1. Akstomerne.

11 Ve wit ¢t folpeudle etuagli sybemen (Q,9,,9)
bestieuwde of tu meungde R, b wdvalt tlewunt 9,€Q
oy cw of bldiing ¢: @ — Q. €t shata, t 57/:14:«4, ote -
Fln kol sowe e tfcpel (Q,q,,?)

DEFINITION. EE hipel (N, n,,7) hkaltn naturlst
fts At faw #ffww&. epeushat: T Huont hopel
(Q,q,,-go) ticdy e O?W e %WWj f:N— &,
saledss at Fln) =9, 3 Flyw) = ¢ (f(x) fr @bl

n e N.

At Fy(x) = ¢ (F(»)) fn alle me N. Gebydlee, at
for = geof
1.2. Af detiiitionen ﬁr{fw, alt all Mﬁ(z&[?c fiplen er
Gownfe ¢ fb’%maa oo staud :
SETNING. Xad (N,nj,9) o5 (N, %,7) vew watunlye

bipton. Bew fincts doenoy huw G bycktir af bilotusug
fiN = N, oilcts ot f(m)=%_og Foy =7-f

Bevio. Ba (Nym,y) ev et wnatunliyt teipet, dindus e
05 kuw & eftibduig f:N-> N, sébder ot flu)= %
oy foy = Yof Vi sket wmw TChl wvise, ot f e Ge-
pltivc Pa ol (N%,7) e ot watusligt  tupel, fradus
ew (o7 ewdda hun éu) af blduing f: N> N 28 lotes
it F(w)=n oy Fo = q7of; w visce, at F oev
dw Ff f dotude tuvense ofGldiing.  Betagl
dew  San veeeesalte aftbilducing fef: N> N Vi f-
de

(F£)(») = F(7) = =,
s
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(Fotloy = Fofoy = Bo5ef = gofof = 9o (Fof).
Vi sw, ot ogsa aua, Cdoctirfee a{ﬁdmy Idy: N—>N
ortylaes Idy(w) = m, o3 Tdyoy = yoTdy. Ae
(N, 41,,7) ev el Mﬁm’éyt ﬁc/oaf ev e leene éc w/'h(d—-
g N >N, ow opfylden disie e s ve
S&JZZ/? P27 f £ = Ic{iyﬁ wanww:“?z w,o7a,t
fof = Id—,ﬂ'?d(/:%’@?@m viree, 4t £ ev Goph-
o (red dee tuverse £) O

13. Bz e <bhe p %nf@wcfmc el dew feiiden
mw% becplon. Ve wid dnforn posfulene  tlescitenata
of watunlye hipton, allbid wutage, ol dev getits. FoL-
Jeole
FUNDAMENTALE EKSISTENSAKSIOM. Bo fivdss wna-
Fntlige tipler.
E%MmMM% Veipp b Frewhen vi o3 e gaug
fo all wdvalyt ot beskeuwt, 4mwu%u
mmggé- fal g bebeguen IN. Ree  fie det wdvalyle
Al sacemec Wﬂi:f IN; e elomonlin kalder nadur-
« fadf. udvatlole elewmewl ¢ IN e
%&w il hiplet Zo’zma of Cilotriieq /m

/)

katoles ettt L Cilaens 9 ﬁ:/—c?u,w E:IN—=>IN
ellen x — xt. Bt wa bipel en allsd hiplt
(N, 1, e).

19 At (W, 1,e) e et M}LMQ?tﬁefduds%atm
?/ce,aw ﬁW} Adotec 97/14, fea lalen

SETNING OM DEFINI/TION VED INDUKT/ION. Tl twel
hepet  (Q,9,, CD) Trindes netop tu déww EN = Q)
séloles ot f(1) = 9, g £lxt) = %[ﬁ(x)) fn all xe N,

15. Zad (Q,q,,?) & (QI,Q,’,?’) rew hyeten. ] stedets
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ln at sige, ab ew w/&dédm;w? FR@—->aQ oyayﬁféacw
£(9) = 9" o3 fop=@lof, sigev v, at f ev ea howms-
wofi ( , 4 pla) : (Q,q,,sp) - (&} 9/, 7,/) At eo
klat, at dew <deuatiske afbitducug Tdy: Q> Q ev
ew Howowntc ZIdy : (R,9,9) = (Q,9,,9), 03 at vt
ved Adu mewset wi af o howowszficn
FrlQ,9) > (@, ¢') e £ (R4 ¢) > @4/ ¢")
far bu homomate fof: (R,9,¢) = (&3, ¢").

AL et hipet (N,w,7) e natuntligt, Telyde 2l
A clen Wl It bipel (R,9,,¢) Hudn metop Ew
honmonmofe f: (Nz”tr;z) — (R,9,9). Specictt ev
Clukifebew Ldy - (/\/,u,,az) — (N, %,7) cenw exerle %owo-
mnfe of ot natualiph hipee dud < sig sl

Beviset #on ot Fo mﬁm&?e, Fip Cen [M”'!/%) o9
(/\7,'*7;,"7') e Yowcne fon lobee e SECdes _Qw Fewcten
(/v,fn,,z), Ved saceeaneescetne frir vt Touwconsnfren
fof s (Nu,y) = (Nymy,y) o3’ fof « (N,%,7) > (N%,7),
g dit folpn, o fof = Tdy oy fof = Tdi. Ao
ﬁw;/w ’év‘v]c&a, at ;foy £ e a“/c/aéa—»_ (7 Lo -
anduy tuverse”).

Ren et bt hipet (R, 9,,¢) hontude Lono
wmanfc : (N, 71,e) —> (Q)%)(I’a) (Saefnm; 1.4.) katdes

1.6. 7 det Folowwote wdleder ve e reehhe Spcccshatrn
foo Rttt (N, 1,g). Af Mmmﬁwm?m (1.2.) W;«MJ
b dinte equnikabon — Trnlict fon valy of bekgulicn -
pelden o bt natuntyt fipel

SETNING. Fr tuplit (N f,e) 2f natus lge ful
geldey, ot EC(N) = IN\§1}

Foctmiingen wdrigen, at 1 ihkeer thnfolye o3 ab
fwint mﬁma?/t?mfwﬁ #/ e e &ﬂf/v'ﬁ'{’fw (dvs. af
;fmfmuo X*).
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Bevis. Lad R v ew Mu?«ﬂ(c.. Cesddewate af Yo Fosked-
lge elomenliv g 07 9., othd Q= 19,9.5, o5 G
PR > R vew defenent ved P(g )= ¢(9:) = %

Vi kaw da Gehagte higolit (Q,9,,9). Mt a1, aof
e af bitdusieg f: N> Q e tw lomoncofc :

(N, 1,e) = (&, 9,9), Hwi o5 kuw ot dew geelde

(*)  £(1) =g, 0g ) =9, fn all xe g(N).

Ba (N,1,) e et natuiliyt hipcl, thiistare de
ew af titduning Fi: N> Q, 0w op fylde Gebigebra
). B g tg,, md dew gl 1¢ e(N).  Ba
f:N—>Q e e twnle afbldicieg, 20w opfylde
(), haw v e oG, 2 N = 13U e(N), the
T e faudles e tlhwmwnl ac N, adledtsr ak
ad {170 e(N),  huwie v wved

Fly) #
£ (y) = { 9) 7 a
7: 4=a ,
t:=1,2) ct(,j;pw fo 'ﬁns/aoa,,q,e, w{MW ;f,,é_-‘N”Q}
)ofa{y/fe&/u QM}ME () (o? af olen
f) ¥

17. T hipld (N, e) of natulyge Rl el {ot-
g,mo&. 40@6’%«’4?,, obew ol  kalde
INDUKTIONSAKSIOMET. Hvin ew MW?&, S af IV

gﬁfifdw
1€ S oy e(s) €S,

22 en S= IV

Bewio. Ra &(s) €S, leskumnwn & ved wibchktow e
w{{i»‘(m7 £ S—> 8, g v kauw Tehagle hglt
(S,1,65). Rt v klant, at dkluriounafbitauin

£:8cs N er ew Tomowemtc ¢ (8,7,6,) > (N,17e).
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Lad f: (M1, e) — (S,1,6) vese dew ""““""C‘j"‘ “ovior
tof: (M1,e) > (N, 1,€), og v slullen, af <of =Td,,
o7 dnmed speciell, al ¢ er suychtir At dkle-
sipur of Tl dinsigen &2 S IN v susychbir betydew
waidloubid, ot €S=IN. [

8 Lw det of S niing 16 lacon vi Guctgl
%%uw&, 4061:%«»«.?, aoue vt katldoo
VENDELIGHEDSAKSIOMET.  Fo biptt (IN,1,&) 2f
waluslgefal galolee, alt € er vugehtiv 0y 14 £(N)
A{M&Z»{/A@jxﬁi E:IN->IN ¢t scf(zzw W/(/Z% sece Chobc
mfc/aﬁm |
Bevin, Vi manglew ai vise wgckbivitebew: Vi suppleen
N hE eu maigole N ved ot ﬂ(ﬁ%, et elewewt OFN:

N = Nu jof, N

g udvider &:IN >N Fl e a//édalnmj E:N >N wved

EO() XEN.

3 s (0\7,0) £) 'ﬁau'écﬁajfi e
Vi Hfiav da €& ,bb( 07~ ~). e

 Lomowonts F: (N, 1,€E) — (N,0, €

::Zﬁ;m Wimij foe :N—iﬁ ﬁuaiw ve Gfoe)if)-—-
(£-£)(1) = glo) =1, oy (foc)e¢€ '—‘(E"#’é = Eo(fee), cadt
foe e en houomofs af W}o&f; .

75"5: (N)/)E) g (N) 1, £/.
Dy dpw auwolew side Asev v 4r, al 07/34: mk&cu'oasa,f&/l/-—
e 0 N > N e tu fiowomofi of Hipl

1: (N, 1,e) —> (N, 1,E). -
/4){ euﬁgaaiﬁuluo ﬁffﬁw mee, at fjog ={) o9 da fo€ sa-
Cedin ev /deJw; ma £ Ve wotc/chu-g
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1.9, Tudeck ttows atestowned o7 M@MWM&&‘
hodder wuden et fro Peamnos aferioves.  Rirne aksio-
mew Kan meniivg foro bhont hipel (R,9,,9).

Ve hkau {OM7ZZ hipten (Q,q,,cp},douo o Fy Loler
bt biouaksionet (Ffwmowe det albhid geloiw, al
ton ew delwmaugde S<SQ opfyldten €8 oy ¢(S)<S,
sa e 3=Q), elle Mlbf}m (Q,9,,9) , Sowe Oﬁfyxfab/u
m&a}&wwa&maﬁ ( Bvrow dt atdd gatotes,
A er ew duphbir afbilduing oz 9 ¢ P(R)). Heom

?méotw

1.10. SETNING. XLad (Q,q,,@) viene e duepel , 40w op-
Lyl _viotuhbionsaksiomet. Mo waluilioe %omomofs
fT(N,f,e) — (ng,,_g) er da ew %m,/«c/chﬁ' af Clbot reus
N> QR o M
Bevis. Pastawolew fan wd alt awvewdle twdwhitousaksio-
wil o detmoeugde. S= f(N) < @ [T

1.11. SETNING. Xod (Q,9,.9) vew et fipel, 0w opfalole
£ (Nite) = (0,9,,9) e da ew wupehtrr afbilanig £:IN>Q,
Beoir. Vi wvieer — iicdin Trug af tiidikbiown ahsiouit
ln W — af d&{mbeu?da«.

S={xeN /[ VyeN: #ly)=Ffl)= y=x}

e tele IN.
Vi #ar 1€ S: Hvat y#1 hkaw skcve y=e(z) (Saa':-

wing 1.6), od for o8 sidaul y Aoy ve

tly) = fle(z) = ¢(#£(z) € Q).
Hevad W}w £ly) # £(1), e f01) = 9 & P(R).
Vi fan e(s)s S: Xad mm(};? xe S, Jou atl vie,
of oppd k) €S, TDehaglie vi b ye IN Adledes of
£ly) = £le)), og W skal vue, of y=¢&(x). Af
£ly)= f(e() = ¢ (fx)e ¢(Q) fv'fzzl - vdd
t(1)=9,¢ p@) — ot y#1 Ve Len fro Shkrive
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y=e(z), o3 Raw we ¢ (#@)) = fle@) = fly) =

f(e(x)) = ?(f(x)). Ra P e w,/ck,%w—, st e vo,

at {(z) = flx), o3 oda xe§, foﬁf}w feraf viclere,
aft =X, meuw s& en y=€(z)=¢ex) Y

1.12.  Sowc koroflar af divse for scelmcugen fou v,
at Peanos atuiomer kRarakttcserey ol mwa‘éw
fal, allse

SETNING. Lad (N,oz,g) vere et hipel, 40w op ful-
Ao Peanys atscower. B matentlice Homomate
£ Nt e) = (Nym,9) e da e trown e,

1.13. BEMARKNING. Speccelt 4tr vi, at & $upel (Nn,7),
Adev "7’%7’{”"” Peawos abdiomen, er et MM&?/f ﬁc/nd
Rt er veerwd ot Gemeenke, a,éaéd:’ﬁw?wm'écm %ar
frwasat eleristeanrew af et %afmd?é feipeel (uuua?
N, 1,€)); v Han ollrd udugllet At friida-
mewVale Chicsteanalscone 1.3. Feanos alestoveer
{Lﬁw bl grece foo Peanss o7 Reoteruds Ceskrcvelsen
af Ao waturlige fal. Rt vioer Hern — wcteww Goug af
etiisteasaksiomet 1.3. — at et dpel (N,n, %), awu
oio’f?/falw Peanos akisiomer, ev €& watunlal hipel.
Dt fusoameentale thsistcunahicone 1.3, Raw olector -
stalt weed ot ahsioum, oo Ak, @b dew feivclon
tiplew, Ao or’,fy/&éw Peawos akriownen,
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2. Polewser ¢ ew Semciqpiippl Tredie tmw

2.1.  Eu <hke-tow sy de M med en a1toecoter-
kowposibion Ralder ew Stuiaruppe. Hvon wlel awded
ev nwonl skwvts kouposifiouw. mlleplhativt :
(X,y)l—? ,\’-y {(’/één/ Gt (X,y);——),\/g), oy AWW/%
{-cl-c?/m Mﬁcpﬁ?ft [M)') oz /Eom/im/bom t Sewel-
Quippen er kRomtutiv-, dlrives  dew do? ofle additisl :
(X 4) 1> Xty , 05 stuciqruppa /&A&W cw(ﬁ&é;j,t (M,+).
Hvow wbs frstelrer ev wudeChbeel &kw A Ll greago-
e Stunpelthee M,

2.2. Kad a view b element i ew S Ceeedgriegape (M, -).
AWW X > xa fealddes e wie i . Rt Yeor, meed
a, o3 lcyw 7 M—> M, A;{oa&t ‘ owe
cefinition v duduhtion 14, {filgen, ot dew feucter
uclop Ew a,{a‘(azm; i N-—>M 4lldes ot n(r)=a
oy n(mt) = n(n)-a  foo alle me N, W(«? Aew Mo~
/»m&:dm. Hones weoe i+ (/N,//,&) — (M,a,)o;_)_
DEFINITION. Elementet n(n)e M halde dtn m-l fo—
!L\'»Maééa_, og &kw a” el a---2.
vt kowposifcoun  ev sk/z,cg:/t additiot, ’6?44;,&) Ge-
#?ue&uuc, ma  elle WF TR fr duw m-lo porian
a,{ Q. Vi #ar al=a (7a,=a) 0?, a,”f= a*a (m"a.:ma-f-a),

2.3. lVed tudwhtiow vives due sakalolle

TREDIE POTENSREGEL. Huiy clemewliane a og b ¢ Sewucd-
Yoo ptu M _hkommulirzen (dvs. fuvis ab=ba), 22 M—
olen trn elle me N, at _ab™= b"a o9

(be)'"' — af"b""

Er WM/&“" Rotu mtfatir, Md{w fbbifu«, ﬁ'& alle
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tlemewlie a,be M. Skiuives howpositione adiditwl, 4
%?&«, wdlseewolet

m(atb) = ma + nb

Bevis. Feet S= fme N [ ab™ = b"a 4 @b)™= a™6™f.
At 1€ S ev ktart, % fwvin neS Fewder vE
b

ab™ = ab®h = b ab = b"ba = b"a
°y (a,b)M+= @b)"ab = a"b"ab = a*a b™b
| _ @"*b'n*

Fo'f;&{z? e eSS Y

2.4 Rt st speciett, at v Fan aa™ =a"a, o3
devmed a a™=a” foo alle ne . Ve #ie si-
Qoes ole sauemce potewser, Hhuvio i ¢ defeudhionce
s tallin  Hopemulbiptlifakoncn T, ~wed wveuste-

a

muditcptehatione. €, : X —> a-Xx.

5. Frn mf,waw nce g de QR awégzo/z #MMZ«&M
P:R=>H ew SWWW e, 4mms@tmu7, a0t
kouwposition. MRue w-To potews af ew af Cbouiig
P> R ’ﬁcteﬁw @™ elln —mcwd{a;&?t -
P Hvd (R,9,,9) er € thipct, vien ok €T
ved wwcliktiow, ot odew naturlige Howonmnfe

][’,- (//V) »//5) —)(Qz?f)?) oréfa(m/ f(%”'/: 9,'"'(‘?1)
fn alle me IN.

3. Addition ¢ IN, Forsle potusgel.

3.1. 7 oo geloc N af m%&g,e_,éa,g dsbrn vi ot
definene ew addivion, @ldn at €(x)=x"= x+1
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(cftnfblpnat bt uingen € ev afbitanicpen ey 14L"),
ndtdey al x+m far wdtea x  ved "mWw

27«?/; 1 Hd" Ve Cdeo dertoe ¢ ﬁ/fﬁ,mc&_

DEFINITION. 7 moeug de N definerns ew Rowpeosition

katldit adclicoun g Qk?zuot (x,m) > x+n ved

)
b " =Eo-0f e dew m-To pofeen a// cL/WMf/&.
E: IN—=> V.

3.2. SETNING. Fro_additionew < IV galote. folpeucte regbon :
() x+1 = x* o ’ ”

() X+ M = M+X

2) X+ (ntm) = (xt+m)+ o

@) Xtm = 4tm = X =4y,

Egewsta beane (1),G) 07@) wdsegen at (N,+) ev ew
feow meutatie- stulyrippe, Tvore #m/eoztmg/suu}&% get-
den.

Bevis. Fo alle me N satdew €™ = g™og = £o08™,
g denomed e”'(x) = €™(e(x)) = e(e™(x)) fr alle
xe N. Fo atbe x,m €N “haw vi devten

xX+mt = xt+rm = (x+m)"

Pastawdene vires nu Soue folgen:

() er ew kowseklveus w{o&ﬁms‘wm, da el = &

a): o alle meN er T+m =mu+1. @—a%:udsw
vy ved tedikVior; del en saudl for n="71, oz )
Al ev sawdt Yoo & mE N, fidew V0

At mt = (1+m)T = (mr1)T = w4 7,

o3 slallz,, ol At opa ev saudlt for %7

Vi kaw mu vie () ved wudukfion flew X, dvs v
soellen S=fxeiN [ Vme Ni xtm=mix},

7 viver, at S=N: Vi %aw 1€ S a;ﬁo’{fcm alle -
wde vile, o3 huio XE€S trclery v2 foo alle m:

Xt+m = (xpn)t = (ntx)T = m+x7,

T
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aen, at xTe S.
2} vives ved twdukiton eflew e, allbia ved ot vise,
Y7 ’mceugoéw.
S = {fme/N/ Vimwe N : §+m)tom = xt(mtm)f
ev hele IN. Vi Hhaw 1€S, the for x,me N er
Ktm)+1=x+m)" = x+m®™ = x+(m+1),
og Twin me 3 e
(Xt+m)+ om®T = [(X+m)+/mj+=[X+('n1"m)]+

= X+ (m+om)T = X+ (mt+ om*),
W v A, ot wme S
©) udsegen, sl e*(x) = €"(y) » X=y, albhs ol
a/{Ma{W E™ e L@%kﬁa Mere drwou&w/éd' v &4
et Ul “ved tuwduhkton, at potwsere af en al«,/&/t-
- @;MW;_ (%er £) alle er vigpetebioe. .

3.3, Podewser © e sewes e Tawnconerer wed, addc-
Honwe ¢ N, solb Aew fceam:

FBRSTE POTENSREGEL, Hvvo a e, el eleweent ¢
S&u&fngﬁ/m‘- M, oa deﬁ alle n, m N, al

"
afmwm = a a‘w.}

& hougposcbiow. additict shacvet, Foo teglue wdse-
ewdb

[énhm)a, = ma + ma

|

3.,  Foste podewsteqel wdsigen, at afbcloluce
mi— " e ew W%mﬁﬁw (N, +) __;.(M),))_j,:,_d_
e Far vC 2’ =a. Mt er ofte behvewt oF

é(/ﬁf'wym, al mi>a™ er de eueste a,,fwdumg_

N —=> M wed e 63;&-,5/54,&4)) aldadl 2l dlen Aor
folgewcts POTENS - f@(

SETNING. Xad a vou et elwut ¢ sewcigruprae (M) |
Kew fowdles %#o—,to ew Romcowmote : (N,+) —> (M,-) Sa-

ledos o 7!——)&_, mm&7 a//wmfa‘_ > o™
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Bewis. Er n:WN > M on sddan af bilducug, %ew v
speciedt w(1) =a g n(n*) = w(mrt) = in)n(1) =
Un)a. Heaf FHge, at 7in)=a™ [

4_Mulbiplikatiou ¢ NV Andece potunregel

91 DEFINITION. ] wmoewgdew IN defminen e Rouposi-
tow Ralddt mulliplikation o3 ’ﬁeaf(,?znat (pn) > p-m

P
.
ved p-mn = M .-+

Produ ket pen o aldsa deu p-Tle  porus af elenmenlt
w o stwipuppon (N)#), o3 A fan udiw Fae fou
s frs e lacr  Dekguea pu,

Y2, SETNING. Fo mmuliipltation i N galdiv {loruc

U 2
(12 pm = mp

#)  (pglm = plan)

C) pl=1p=p

(#) pn=gm = p=9

&) (Ptg)m = pm + 9n , p(ntm) = pn +pom.
Reglume ()-(1) wdsigen, at (N,-) ev e fouw mutotis
Sewigruppt mtd neutbratt elewentl 7, twoer el -
W‘f;‘%f/@ getlw, o9 &) wase at mmulivp &ilen -
Yo  ev datiilutic wm AL adaditfonc.

Bevio. Saelnu kaw  (souc st uiisg 3.2.) viies wved
wolahVon. Pastawctee. (4) e ato? M—?«(/Z Wwda,
Elganlive (7) ev det tiniddetid ot g8 fro souc

g
Reto distibetive love &) v stiwpeltficn Fokste og
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Fov ot vie (), Gcwmeenker v, at af Gl iicger e

pr pl, prH1p og P> p alle ev homo mor frer :
(M#) = (+) (e fo Fhste ), deue sicnle bivielt)
Ra de steuuwsen overews oo p=1, ma de vere volewlishe
(soezm'«,7 3%)

Fro at vise (1) behaglic v fou ¢ fat mEIN afCilotoivg-
ant pr> pn o P> np, e en 'ﬁcﬁe Toteo oz -
fir + N+) > (Mr) (i¥.3)), de stewnce ovevean
for p=1 (vﬁ7é))) og Ze ev Ao cdettohe (st -
miug 3.4.).

lladsa.izu_ot @) vie Mﬂ.(o—yf ved o Fale 9, € N af
&ﬁa% w/ﬁzwafmm pr> p(gn) o P> (pa)m
End&&};, ud&dfw @), at a//’ﬁc(dMﬁm P> pm ev

b  wcrer i a//dem} : NV - W 7#@4 ote frice o -
(N, 1,8) = (N, m, 7 ), Hwoe T, oo Fopue "smelhipli-
kafione” : X > xtm.  Fou at vise, al af Fildwii

v dpcktir, e UL et [saatm; 7.11) mote ot
vae, ot hepld (N, m, 1, ) opfyldee wewcletbiyglicotsaksir
wel, olba at T, : N> N er wypktw; oz a/t%;f";/N).
A 7, ev wgpekti ﬁéfda,w af ol ﬁ/amzm?audww
geloes < (N+) (scetwing 3.2.(3)), og at nd 7% (N)
{%’wa lLgctocten fienaf, 1hi af m= Xt m vill ftge
Ttm = 1+ (xt+m) = (v+1)+ n, 7 alba 1 = X+1 = x7,
hotlhidt er ew nodsticd. %

73, 07443 M{Kd/a&/éaé,bm ¢ IN farvonerer sseed protewacy
¢ ew m‘wﬂ, cddt vi har

ANDEN POTENSREGEL. Hvtr a er el elewncd < wueopisps
M, 42 geldw fn alle p,nc (N, at o

Er  kowposittontn addibivl skuwvtt, feau fuﬁ»&w Skecvey —
el Pu=mp — 03%)& = P(fna,)} [7
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5. Ordning ¢ N. Velnduicg.

51 Vi dushw af Adefonue en mduicg < ¢ IN, A& Ceazs
et X<y @@m,d”wbmmﬁx%fwwé
felle vidue, el ved ot ”ée?i,z 7wl el pasibide
Whl gauge Vi e defrn ¥t ﬂ(j%u

PEFINITION. T maugtun N defimones ew nelatis
kaloll wmewdne e 79 Lefegnel <  wved

X<y & e N : Xtm =g,

5.2. SETNING. Retatiown "mivare ewd” < N er ew
botuld, truflite- cdunzeflafion.

Bevio. Relatonue ev trvwetluwir, Hio var X+m = X,
ville v & X+mt] = x+1, 09 e - Aa Ho-
kntniugsre e ¢ (N,+) — wT = mtl =1,
e T e vt 7
Relutiouen e tamidic-, Hi af x+m =4, g+m =12
{;J(?W X+ (mtw) = Z.

Vi vian ewdetiy at 1eltiowe ev totat. o ma-
"Wb&;}o fal x,y € IN %g/yb vi, ot “x e Sacnmeen Cegneliy
wed” y' o vt skuve Xsmlyy, hvi dew galiew
X<y W%X=g %y<)(_ Ve skat altsd vise,
at twithesowtiedst  fo m%&'f& el ev sawncen ioeee-
&}c, Vi  Demoevker Forst, at ALew g Cee

X<y = x¥ <y’
og, Attt hwaf, ot
X smdy 4y = xTomig y”

Videre Gemarker vi, 2t 1 ev swmdjm&f meed
thhont ye N, Hii “wio y+ 1 kew v skive y=m"
=M+l = 1+m, o0y Ffaw allsa 1<y.

Vi virer me  ved twoduketron, ak motgolu

o MIN.S= {xe/N/ Vyé/N: Xsf;n@y}
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Souo alleede temoorkd Hfar ve 1€S. Auntng e,
Mxes,og‘fo/fmgfafyéll\/. in y =1, ev gy
smm%&‘%&a? wed ebtivnl Madunligt 2l aldsd spe-
el med xT. Hvt y# 1, kan vi skive y= 27,

da x€S, harn ve Xsmlz, o3 Ttumaf %affj,w Sotw
bemmbkit, ot xTsml z7, alll af xTsméy g FO/ZZ"
ﬁ; ev xteS. Y

5%, SETNING. Fov #latronen "meste cwd” ¢ IN galdes
(1) p<g = ptm < gtm
k) p<g = pmn < 9m.
Bevio. En dupel kowschuvtus q% et wi fronew oz Qoel -
ningome  3.2.(1), 3.2.(2) o3 #2. (). 7

Vi kaw mu give b wyt bevis fn ol fokotniigs-
uj,&«, getdew < (N,-), t ev p#tg, Hhar v eulin
p<g g dumed pm<om el g<p og dermed
gn < pm,; ¢ 'ﬁc%e (il falde ev aldd pu # 9n.

5.9. SETNING. Luw ccawede morwoae (N, ) Hfiar wll
swohle elewmenl,
Bewvin . ELMXGN?@&MX<X+7%

SETNING.
5.6, Jn el xe N gelduw 1S X, dv4s duw orduede

maugde (N, <) o 1 30w £ostle ele museel,
Bevts. vl X+ 1 kaw skrive X=y" = 1+4, ﬁma’[

#L(j/(/u 1<Xx 4

SETNING. +
5.6. Fn alle X,y N gutlrn: X< Y = X £ Y.

Bevis. e X<y, kaw vi Skeive Xt+tm={. y”
IS$m (55) e x+1 & x+tm (5.38.(1)), albd
xt = x+1 § X+m = y- 4
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5.7 SETNING. Entfiven -hhke- tou olel rmwenge P af

N _tan et _4hsle element, (mtit. S).

Bevts. Yad S vaerr mawgde of muworaule.  foo B
albi S=3{xe N[ VpeP:xsphf

Det en ktant, ot 1€ 3. Hvtr dee fon Hvnt 2 €S
gatdt aTe S, hunnt v ved <udukton sLTL, ol
S= N, Hhvilkd %%9«7«.{% thhke o viere ¥l -
olek. Rev trwates fotgelia eb tlemeat ac$S -
lder at a* ¢S,  Fn edtwet peP galde asp.
Huotoy ad P, vitlle derv ewdda fov Phued peP gate
@< p, o9 dewmed at s p, ¢ medshid nea a,é'af%S.
Altsd ev a€P, o9 dit e me Rlart, at a ev
torst, elowment < P 4

58 DEFINITION. Ewn cdwct mocugate (M, =) kaldsw
velowdnwt | fwis ewfiver thki- fou MW?%L P
af M Hun e fosti elameut. Soet meing 5.7, wdsi-
g allss at (N, ) @ veloedwnil.
Ew wvtlonduet <hhit-fou vsng de (M,:K)
Rarw sptecelt et foste element. Eudvidine Hbar Ttk
ehoment xe M, 0w ihke ev scable element < M,
o (o maruntiqvis hus B ) wudidetilbant folpucts
dva  tb element X' €M, nou opfylen
X — x! B X <Y > x'= 4,
nenlia oot forste elemewl ¢ uw Chie— fore e
meeeugole fyeM/x—(y}, Ret fnste elowent ¢
W, s) ex 1; 4 fwant xe N faw 75 X< X7,
sotnivg 56. vber, ab det twidolel barl folptuct
bl X m%;’? 7

59  Hva a e et elemenl v ew ovdee maﬁuga‘é(,
(M, =), telegmen v omed M, delomorug duc
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Miy, = {xeM [x—=<a}.

Fro  vilorduede moegden  gulden M
SETMING oM TRANSFINIT [NDUKT/ON. Zad (M, =)
vane eu vtlorduel wmoewgde. Mo cw delmaecgde S
af M opfytldee o )

" VaeM : Mo €S = aes,

a2 ev =M.
Bevio. Hvin delmopugole MNS af M chhe vze fouc,
villy dew wdetfiolle ¢t frrsle elemedt a, oy for
alle x < a vith v (& x€S. Flgly walh
Mio S8, mew ddte e < modsteid ed Fonudsel-
Mgl da adS. U

5.70. Ha (/f\/,\<) v vtbondwt , Hav v ﬁ-%%ua&, -
fra ol ktionsatsiomet 1.7. %‘Ls/&c{a}e ~  gylaize
SETNING. [rio ew olelwmocewgde S af N op fylotew

Vae NV : WNey, S8 = aes,

.Gaf&vg—':/)\/,dwuo?ai/cddw
SETNINGEN OM FULDST/Q'N.D/G INDUK T/ON.

5.11. Fr s reduede maeu,?o&, (N, <) %f&(w Wéfm
#{’jmda

SETNING. Entbwen itke-roue, opad ’ﬁc?ueus&f del rmangde
&w{ IN_ Hian et scoali €elemedt.

Bevio. Xad P vz mewgdu af magoranlee fov @,

s P=ixe N/ Vie@:g5x}

] #lye Frudsortnicgee ev PED. o (N,s5) e vet-
orduet Loudes et %&&wwtpé? Rt ew me
thhe avenl al wvie, al P er scable elewmert ¢ Q. U
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3.12 . E;A«rméf/pm A 54, 6.7 og 517 lRarateberinercns
G oviucote mungde (N, ) ittt v gl

SETNING. fad (N, =) wewr ew Ske-foue, nratuct mewgole,
soue b omosdils. Folpudte Geborugplos

) N o e e soalle lomeent.

@ N e welorduet ved = .

B) bty ikhe-towe, opad bigramet ddwwagde af N Fav
e stmle elemudd. ,

Bev Livatsn da nidop En dsorunti : (N,<) = (N, =),
Bewis . BaMW%% @) o9 @) sihkey, at ' faw defiiiere e
mﬂdmf #: N> N ved at afCitde Hout elwment
XeN & oot  wwd dded Trank ;@//M. Jelet uy  Teteguoy At
frste elowment ¢ N Far v et fecreel (/\//41/}?)/ o7 75/

e klnt, ot ew ciownte :© (N, ) —>(/\//:() wmz vrere
e bownte af tiptew: W,7,8) = (Nyo,p). Heaf Fof-
Fn ot  vhe  efnistewtedn, &m;m v den mﬁw%u lopeteor-
mets © £o (M1 e) > (N, 5). Bt e Gt ot s,
at f ev bijektir (swrpehbivikern sdews af bekigeden,
@))) 7 At vides e  wwdehtisn (llo Fravoforlt < -

513, & dedmeoscegde af N af fromue Ne, raldes
%M Fu a =1 fenddew o Ne, = 2 atlle
audie afnit ev T 0. fo.  Bwent naturtigt Yot #7
v af Frmuw af,  kaw de  thte- forwmee afsuct Skeiveg

Now = Exe N /x<a®§ = fxe N [xsa}.
Afewttit N, Tergma ogid N, L[1,a7 ettw i1,--,af.

Lad e @ vaw e MkZu&;, mrtrigde. e
af tilduiicg fi N > @ halden ogsd  ew bty ¢ Q; GX-
Ldelemutct  fn]  Lelegmn fu, 09 VU shiuvew ogii
r= (4,4, )




En W/&(W; £, > A, tomn N, e cppnitlt” €1, 5,
kolodn ef p-set ¢« Q@ g v skuven
7£= (f?)"';?f,o).
Moecegelen of prset i @, allw mawgdic af afCilaaicgen :
N, = &, fckj%w Qr
Tt nisgew oue definition wtd dudtaktiow 15 ev of
widdld 6 ol e ficen )éff?w ¢ e miugde @, @l
Ao wdiigen, ok o) ﬁaw;,wat el &&m&wi‘/?,ea o
ew a,/&gmg ?:Q—*Q, aa  fiwdes metop ew 7%—/0@,@
f= (;{1”{1)) ¢ R, Rldn al
(*) ’t; =9 °¥ ﬁf-/ = ¢(#) o alle mEN
Vi sig, ot Bl f= (B h ) 0 deforint st
wd (%), Ofle »if ot definene ﬁ/%w ved — eeee Jeme-
wlle frmev foo  zefeusiown. Ber gelodev :
SETNING OM DEFINITION VED REKURSION.  Xad dew vane gi-
vk et elemunt 9,0 o9 ew "fnskuift” G, dev L hoed
ne N sy Fwnt w-swt (g, ) ¢ Q fugtli et ebmuit
M’)...ITX%)GQ, Bev Ficdvs da ew oy feuw e ﬁ{({;a:&
f=t %, )t R, 2t al
t=9, 3 £,,7 8, i) Fro ald mEN

Vi ke tewke pi Fnskatin F sow en fowiti of of -
tilduingir B, Q% — Q.

Vi vl ihke tevire dune sotbwiyg. Aew haw From -
lwnr fo tution velordued sty de (N, =) (¢ stapt
o (NS)) 09 du teew beviser ved feaus fircits tanctickFise.
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b, Ewdiliqge og wewsleliae onawgdon. Kardlemnaldal
— - . v__—-—:—_——ém

61 SETNING. Lad a vaw et nabunligh (al, o3 Tehagl
44/9%{/2%&' Na = 81, ,8} Enfun “'L‘;ﬂéa"’—" af belof miing

St N, = N, _env Liphtin !

Bevss . TFoslaudew vives ved tudakbion. Fv a=1 ev e
biwel, Hi v faw N, = {15, o3 dew ewsle #Z&(W?/
I = £17 v dew cclewtisks af Ciloating.  Aubag s ot set-
%Ewda/,w ev vl fp-bnlot %Wd;u,%ﬂ«(éb, 7 ’Kc/ta-?éc’uW~
fhbcr aftilduing & : Nyr —> Npr. Hvgy s(a*) = a7, testeuc-
M &  ved wihdkiie e m/&/c/o'a- %ZM? s's N, =N,
At ﬂ/f}w,d’ s’ ev suypekiar, g Adewmed al S ev Sten) heicr
Hvia s@t) # 4™,  detints wved

X, X# Sa*),a”
t(/\’) = CL+ X = g(a_,.) Xé/}\/@+

sf(a*) x = a7t

ew %{dem;, C: Mf - Mf- ,  Aoww 7’;@\.574447, ev &/&/taéur

,@ow Saue muns o 0 a,,lﬁamj, Los e t;c/ckﬁu'/ 0;4, @W
(Z2s)(a?) = %, dew er dontn Cupetetur o/a—%/. et alloaede

vile, mew sd ev 7«2 g =t (tes) Gkt g

6.2. DEANITION.  En mossgote M balden  tudeliy, Py e
& hvipotint amed U afimt < MV En oA, dew
thbe en M@,) fealeles Mé’z, Heoe forrt e Wjda
o e zma,&;}, W&;g, brifpotnl  wmed afrdlzl N .
Fu <hke- Foue wm&? fmoewﬁa(a M ev celevi jao et
med e afit af Fmomee N, = £1,---,af HedT
il o ev eu,;fyoé(,ﬁ/t Cestemt, i vav M oges cekur-
poit med & afuit N, on awy vi fichks al
a< b, Ada  fumme v ves 4%%@35&'6‘% o e«
aﬁb{a{%&u? N, 3 MZ N, & N, dew var wphktis,
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M  thhke W/c/chw/ € oA steid wmed selmeg 6.7
Rt ewlydigt  Tespeuly watutipe ol a  kalos fardined -
el foo dew ke -bouimer Wﬁ_dc M, o7 &’4’7«4«4
Card (M)  ellow M/,

I Ao fouGiudetse Hlfgpn offc W de waralye
Wl t  elemuct ’Kcvfcjuiz‘ O, Tl ey Berved Frewilesue-
ne  udvidede wotegde N = Nufof, law v pd velladd
wmagle wdvide adocbomnin , mewtlilp bifatconew o7 ordniic -
F ﬁw&mmz% el Leww  Youessne R
Wleterives  Ravale nat fnllet O Elenmwlowne < N faldss
de e lige  favolinalbel. Beweoenk, at dew foro afsnct-
Cue Ny © Ao wdvidede wangde  galde

/N<Q/ = a4 , ae .

Ve Qouﬁr/wu e 2wthke velkewdls mtwd@w o ewdle-

f'?t Ww«,?otw e kaw att visen wed " tiectuletesu %/
Randi nal tal G

SETNING. ‘ _
63, Xad f:G@ - M v e« I a»{M&(W; g M
v wdiliy, w opa & ewdsly. g /@[S M) O

ETNING.

TR i M P e ea sugektic af Cittuicy. Wi M1
v ewdely, ev ogsi Poewdily o IF/S /M) O

SETNING.
65 Xad Myx M, vme At karlesiske prodekl af newg -
M%LM,7MZ. /ﬁ»ﬁM,a}MZ&UMcQ/&ua?AJM,XMZ
eudeley , oy IMyx Iy ) = M- ] Lf&

SETNING. :
6.6. Xpd M, 0? Ml v MW&&(&:) a/{ 73 "%W?,&ZL @ .
Huts My og My ev ewdilige, ev oqasl Mol o MM,
ewcetige, o3 Moty |+ IMyahy, | = IMy]+IM,] O

SETNING. .
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6.8, EFudvidere ?A&fw
5£7'/V//Vé} Maewga&,u, /)\/614Z Mﬁw&% Yal ev dee,&q,
Bewves . A;f dzﬁmﬁomm 9 So&ﬁ%uo? 6.7 %f Q?i’ Hots
%W?&Mweadad},mmmﬁow%ﬁw
afblduing : M > M suyehtbiv AE  wecedebigientn ate-
Scomuet b, al e N —> NV e & dyckbher, -
Sttt fiv MZMM %’f%&? foae IN thle v ted,-

éig

6.9 T scant 2vowerv ovc

SETNING. «fcu( Q vewe ew towdiliy mcengde Hew Fu-
Bevin. Vi wa{;wat 5&%@' f;éQ_ /waf;f;] thle
el @, sé v haw velge f € QR wud fF#E Ne e
[ h ) thbe hele Q@ 4 v hew vl f e @, 8Cdley at
/ﬁffﬁfl Vi kaw folsalli sibats, thi < det w-
Shuidt Faw v diol Cyrcter %W?& elonenlee £, -, F.
beo haw £, B} thhke vew Tele Q, da Q@ elly, vill
Vitre oe/em/oo%b‘ wed afsuitter W, . Vv’ Raw oevitor 'buééu,
bug € Q, ailets ot fopy # EFe, Fuf AL o

W fude ew Y = (,f,-- ) ¢ Q, souc klatt ev
O dupehtic a%#é;m? FN—>q 4

KOoROLILAR, Emn mmqm & ev ma&,&ﬁ Lvss o5, kewe Ny v
frwcles ew, tis pehloir, ihdes sunpchiter wz&\ea{m@ PR > Q.
En W&M mmdoﬁ;b M@MWW%%}%M

ggglj}b&{mq s:Mo M e ’ﬂy&/w‘w
Bewss . Fo{;,(,,,a,)l %Mium 6,707 6.9 [

6.10. B&ma%k%&u? Vi vl af o9, Yl seucee »m,o/;é, - oz
udso vedire W Gtvter awa sed] Al };‘b saetns
6,9. jxw'n& A&jﬂ/'m ﬁw % S Mearntlnl /aa.%
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teviset. Vi tae 2rgusmentind fou thusisteunes aff cleec
uskede af Cletciveg F:IN=> & pi ew mide, o
Widiy oue difyuifion ved Uhkansiow (sxtm?f.fs. .
Blot Haw vi ¢ Ak m-k skeidd mfu«, fouskasft, dew
Wl Tt wm-set (-, x,)ERT kuyllen ef elevncut
i R, elhwmendt f,,, tk vi fo ud ta Fpoos Fa ved
Fo 4 ew sadaw Ssifuation. of Ruwtee godlisoee th-
Sobuden of virse wf{%%m&?p‘,) ev ol %a’z(vaw{(?t 2
Wa&o&%&w al @u}faj,c ol sakaldls i}
UDVALGSAKSIOM. Zad Q vase ew wawode oq Lad P(R)
butegne mepngdue af Ueht-touns dilmacadey of @ Rew
Youde, de _af Cildnivgen  w: PR) > Q | satechn of
wlhle A fo ol A Pla).
En  sadas w{ﬁé{o(m‘u? w: PB) > @ katdss en el valas:
@/e/@w e Q. R kmy‘dlfw albsa, ¥ foet elesont
Ae P@R), dvs il hote ihhe-doue delmeceegde A S @ el
udvalyt elwmewt wid)e A.

] it frglonde fan vi thke waont hoilfe an-
Aot ko defr syuen wimediyt tev o frwtieve cedvalys-
ahsiomel, den vl vitke, el Wﬁ%a?,z, PR ol awdlece
scde. e Al vend ot bemanke, al maw tlebee haw ‘a4 -
g e wdvalysfunktion fobi. 8 mangatin R of weelle
fal. (prov?).

Vewden v w&% ' selniicg 69 e it Gt
ot s fee,cla, %Mmj ﬁ:/N——)Q wehkuest vl veel
f=ul@), F,.=e(Qit,. 5.7). O
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7 Ovmuqt vty de cyuuwwcagqmaa %skdw ved ole

7 1. BESKRIVELSE, S'?A[uou/t af mhw&,qc M ev ew /m/zutgdlc
N ¢ TfuicChue derv e W el udua,c?t elowment 1€ N (kalail

é_-ﬂ/) oy ew a%'ﬂulc/muﬁ g: N —> IN Hhaldl ﬁ;ﬁ#g

7.2, FUNDAMENTALE AKSIOMER,
Aks/oM OM INDUKTIV DEFINITION. FEr dew wt ew

mewgole G, et wdvalyl tlument g€ R ew a//Mdmud
?:Q-—sQ} A4 ﬁuoﬁwdu/%cr‘of&j muy;f/h/—)@

Sou o;b{?-tacw: |
fa) = g, ¢ #lem) = #(£(m) fn atle neNN.

VENDELIGHEDSAKSIOMET. Efﬁ/ufaffww/ﬁ/dmjm E:N >N

ev kb, o 1¢ E(N).

INDUKT/ONSAKSIOMET,  En S SN e delmeengel, som
Fyledew |

fes A e(5) €S,

sa e S=/MN.

7 3. POTENSER. Fn e elemuwd a < eu Sty g up pec
(M)’) de frmun potuser, mued %a/w»ﬁj eriponenl neEMN

m —~————

1
a = a , a = Qa--a,

[:!:—o, M/om'ﬁ‘om\ additivt skwvel, 'fucfm &/cymlsm

—————
1la = a ma = a,+...+@.]




7Y FUNDAMENTALE STRUKTURER.
(x,m) > Xt m oefimumt ved
n "

E"(x) = €o-.--

X+ m =

/Va/tuzﬁj/c Yol 2;

Additon ¢ N er Howposihomnen

v

s € (%),

Mul#p[é/uu%n t N en ﬁmpos&ﬁbm ['n,p)l——> M. o d‘ﬁ'-

e

Pt -t P

Rebattonee ~wuidre eud” ¢ IN  er actatronen < oaﬁu(/wt veef

wot ved
mep: = mp
DEF
Y¥< 7 =

715 REGNEREGLERNE,
{PH}/ = 9t
p* (4;,«1‘) = (prg)r7r
Py o= 4
plg™) = (pgl7
pt = 7p =p
{f’ f/+1”)=/°¢+f”“
ébf?/)-f Ibff-?,'/"
Pt P
P(@ N g Tt = p< T
p<g v g9<p v p=9
{7’<$ = prT < grT
P( =5 p’l"<q/‘f'
{P-f-'/“:q/-f-'/' > P'—"?/
pr = g1 = ;::3,

16 POTENSREGLERNE.

Hn e NV :

X+mo=y.

Foe %ahwﬁj& fal pg o3 2 gelolo :

(+ er Ffourmatativ)

(+ e asvoecatir)

(+ e Fommutati)

(- e arociat)

(1 en newhatt eloment fom - )

[+ e dishibotr mht, + )

(< e vacflenr)

(< e hausibv)

(< ev fofal)

(< harmonn meol "')
(< farmonen med - )

( forv kot sugd oo +)
[fm/uwtmu%w?d o -)

Foo elemuulnn a 0'? L ¢ eu W?/Lw/afu_ M
oy /waﬁw;{djo fal n og m gelden
1. pa/owsufof coa™™™ = g™ a™

2. Palmsu?f/{ : a®™™ = (a™) ™

3. ;bo;lmsng/[-' (ab)%= a,hbj’ mar ab =ba ,

[(ntm)a = na + ma /
[ tam)a = n(ma) 7
[M(Qfﬁ) = maq + nb 7
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77 POTENSSAETNINGEN. Zad div verc gevet eu smg/za//o/u(/\’/,)
et elenmunt aeM. Ra  frictes netop euw fomomofs:
(N, +) = (M), dom aftilotrr 1+ a, nom liy af tlelnsiegen

n > a*

78 VELORDNING. HMew admede maungde (N, <) er pelndwd,
dv4a, eutiwer <hitey - fom dv(mo&ugc& PC N tar el meudsle
element. Cndvidue er 1€IN b miiedslc element ¢ N, oy
#n ot  elewmeut MmEIN e E(n)= m+1 it wmiddel tart
SETNING OM FULDSTANDIG INDUKTION. Er SSIN ew ded-
’Wto@u,go&,) Soun o?fyCc&/v:

VueN: N, €S = meS |,
sa ev S =N,

/.9, KARDINALTAL. Ewnbhviw eudiley <hhe-forue moeugele G
er ochvipoteul wed ef afsmt N, = {1,---, n] af de na-
furlige fal. Tallit m €N er ewlydigt Testunt ved Q. Mt
katldes  landinalfa bl fn Q o9 ‘&kjw

w=#Q = /Q/

710, BETEGNELSER. Offc ndviden de natutige tl N med et
ele meul 'ﬁfﬂc?xn&t O Al tu woeuqole N = N uUfof, oy stalc-
furcine (d.ov.s. +, - oy < ) advidis ;ozf vel fecwcdt mEole AL N .
Dew, Foumme ’W/@wgd.c W({L??w farndinalfatllit o] = 0.

Fro oo forstc uaﬁm&ifc fal tivdd fouea bebegmelserne
E(1)=2, €(2)=3, €(3=Y, €(9)=95, €(5)=6, elc)=7, €(8)=9.
Ettovent %ahmftyﬁ ol n Han da m#yvlcyz‘ sk ved
m=a )+ -+ a,e(9) * a, ‘Ee/ﬁ, v<a; €9, T1<a,.

En W}[ns)‘zz(/[s(/p uoLc&oltkpt/ skacves 0?/1;
=4, --- a4, (Posjﬁ'oassg/u‘uu&t'),
Specvelt  er v
e@) = lo .
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DE HELE TAL. BRoKGRUPPE.

1 Booken ¢ ew gruppe. //Még_ 7.1: A«ua/ly/u 12: Bmlcwu;ﬁ.

2, Ba‘;kfﬁ%ff;‘_‘ 2.1: Bnokes 2.2: Baéktqyumj. 2.3: Bew kawoneske
fomomeonfe. Sce,tmj. 2.4: dd/wcéotmmtw 2,5 Notatior.

3 Be Hebe fak. 3.1: Befinidion., 3.2: S’a’/tmj owe ZNIN. 3.3:
Potewn med Tl &/_m,oom,ut, 3.4, Palomwtw.ﬁ. 3,5; Mw[ﬁ/o&'—

katton. 3.6: Pakm%fuu_ 3.7: O'zo(u,u},?_ 3.8 : 0adW7c5cet—

’W/Mj.

vé OM”QE oven &Mo@#«s%%d ole tele tal.
4.1 : Besknivelse, 42.2: Poteusen., 73: Faundameutat, shubctancon.

49,4 : 7?67%@%9&/»%& 4.5 : ?ofomaeg/fmm. 76:- ?a/wmawtwd,«.g.
YF : Oo,dm?/s/.mytm?.

5, Ydonligne egeuskaboy ved de fiele fal, 51: Re kanonislec
mjﬁomjv:nﬁ 5.2 : Eksm/o&[, Eﬂﬂtomo'r—ﬁwg- 5.3: Nuk-
wj&“ m.m. 5.4: ﬂvmsiom/.\wtau:ug/m 5.5 : Hovediclealscel -

vaue. 5.6: Hivisor. Puimdsk, 5.7: Scetnmg 58: Pumibal.
5.9-10 : Fotbudidse wmed pwdrww'alc. 5.11: Produkl af parves pri-
muske Yal, 5.12: ffn—vcd/u&tmj oue /a'u:m)‘alsof(ofs'hmj-

6. A;[:!owd{x : Rmtlc&mm modulo nw. 6.1: /(ow?na,ms modulo m.
Restlassen, 6.2-3: /’\’ejwj med resthlasnes. 6.9: Paicmunke
288 ke banntn. 6.5 : Le?omot /F'P-'= Zfp, 1 pauntal. 6.6: Ao lerne-

suke mtkfaﬂummﬁ. 6.7: Eutlunr - funktion., 6.8: Fer-
wmat’n "titl" sthg. 6.9: Wilsou'n Mmicj. 6.10: Kou-

grueuson /\’P?" =1 oy Y* =z -1 wmoduls et pW/—a,{p.




fabsystemats optygmicg, 1981 Hete tal

DE HELE TAL
BROKGRUPPE

1 Broker i ew gruppe. Analysc

(letke - touc)
11 ANALYSE. %ad dw vane gut e howwrmatativ ) Sewlqpuppe
(H)°). Ve o/us/cm,-, al ulw(&eg?,c H < m(S%u)W, 7 ehs.
o at  Rawm /ﬁchaglt ’ﬁj%ﬁw
XA =a fwon 4,0 € H,
dev po i dem stonne Yruppe Hav {b/d'n/mj,m xr =anrnl.

)

Lad o5 M?‘uj,c) at problenut e Lost © cdue tors fand,

at don ev ?LM ew mdﬁmg /’/C—?G} d.us. ewu u},(/c/c,

(H ) — (G) )
fiwoe  (G,-) ev ew gruppe med ol mewnbate elernent €.
Vi wdleolyy e n@hlke Tousekvtuser:

(0). Selv oun Grupo petm G htee j[b'u«wbw&mi ’éommoo)luﬁw',
geeColev for elemunlin  Aa € H, at

¢la) ¢(s) = ¢(4) ¢(a)
(idet 'ﬂtﬁa v = ¢lan) = ¢(sa), van kowmmutatlic ), g al

¢(a) " ¢la) = @la) p(»)7’ /
(W(ﬁ/o&d)., wmed ?[A)‘f ’fb—ist ﬁa. veusthe, deamel ’ﬁu ‘éo]/u,)
Hot™ o= {e@lea) [@a)e Hxh ]
ev statel ¢ (G,-), ict
[r@yget] [sw1p)] = P@b)p(3t)]

(Z) MMMWM newbhraly element |- volel
e = ¢(4) ?(4}" wmeol ef A€ H
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(3) 79 dew wudeliololin Wﬁ( el bl elenent Oﬂ/&a, el wivense, rdelt
[ﬁ”(a)?’(’J ’] = PM) p(la) -/

[’7’} /Qoffmoewga&,u /7’9;, HT ¢ G e satlecdden e Modwg/_u%gp_c_ 1
G, 07 dew  wdeteololiy M&JW?M 77(/7'), Ll it
¢(al = <7>(a/a)c;v(/a)" wed et e H.
Vi +*auw dmﬁv ’66/’1/@322 mo{{g%ccg/m som en Wo/ﬁj%&:
H «—s H- H!

[5} Violene gl al duwue herved  besteuls md'&//u«,q
Ao HoH™ hun ofbaugon af H (07 chke of e
gromne md{ljm i H s G) Ind foeen nentiy < moenq -
due HxH af pan (a,s) M/&M%M@ - defineut ved
(3,4) - (b,t) = (a6, at)
5 ’&ﬁaﬁf& ﬂ%’ﬂofdmuim @ : /‘/X// — G defuent ved
¢(a,n) = o)
ﬁ'lf?/w dt af (), at ¢ e ew ﬁamomﬁ'
¢ (Hxtt, ) — (q,-)
Belledit ved ¢ %7&%97/%&? nelop  gruppen He H Ac
ofo{ tsomor {5 s oet man wducets  ew Mo%mﬁ
Chxty ) S 2 (a0,
e ev clew KL ﬁnwaa ’éou7/ucmsw€afwu ¢ HxH,
Testunt ved
@5) 3 (@,4') & J(an) = ¢l
Oj dewne  zelation aqzﬁcwvw ke aof P, i
(a,0) 3 (a\0') & pla)gla) = p(a’) @(s) !
< F@le(n) = ¢la’) ¢la)
& plan) = @la'a)
& an' = q,’/.))

da P van m/c/ulwf
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12, BEMERKNING. Hver dew guome  scuiqruppe (H,-) ovliovedst fax
/md&fm < ew gruppet virer dew ﬁu,fa,wd_b a,u.a‘l7£c, Yvvredau
vi haw Fouctweww ew Sidaw uco(&/’ua,y Vi skal tehagle
prodaktmoengou  Hx H el Fowpositonun - defirenct < 1 (s),
o7 teens ﬁm?/w,msufaéowm ~  fawdst ¢ 11(5). Fvokenlin
(Hxt,-) /> e da cdeu sogte grappe.  Protlnut o
cuid lntid, al dew ¢ 1.1.(5) besteule wlatiow

(a,s) ~ (a,s’] & as’ = a's
‘ a[mma(bébjm hilee er ew celvivatiusiclateon. Loz en
i 07/.\2 f"tb fortiaud  Rlat, at ithhe eutivey Atsedgirupyet
H  hau md&ng i ew gruppe, sl ew mmmj ‘e-
ﬁugd&c tefn er, al 'ﬂn/co-atmufsuj&u gelded ¢ A
Vi vt wmidlnfid ovoe, al ol ovenfor  sketsercole Feoushuk-
Yoo mud ew Tl meocl fokation  Foren L ew Grappec.

2. B'u;/u_yuyo,sw,

2. BROGKER. dad {H)) veewe ew thke - foun SWW/:»C/ 7
tehagl  produkl moewgdun H<H , alha moengdew af par
(a,s), aeH, neH. £t por af Fomu (aw, suw) , u€H
sig0s at ‘ﬁuuga af (a,4) wved at ﬁ;{am?é wed 4.

J Hx H dcﬁn(/u/a ew ’émopmﬂo% . ved
(a,s) - (b, t) : (ab, at)
g ew welation = ( aldet "feougpucus 7) ved

(a,s) = (a's’) 2—55 Ju,u'el: (ausu) = (a’u’su
To par ev sdledss ﬁmwmz@, Ty de faw ﬁwfamjm e
Saume pan. At ev Gt at w, ab wlattowen 0]6%?[@)

(a,4) = (a'a'") & JteH : tas’ = tals,
Violine it&fd,w:
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LEMMA, Kowpostfonr - ¢ HxH er Ffowcsmwtater oy ands-
ciatir (09 (Hxh, ) er aldsd ew Feowusmetatio Atinigpip )
og rctattonce. = er etw Fougruensrelation ¢ (HxH, ).

BEVIS. Prov acbe [J

DEFINITION. En 57/=OI/L (mw[ fee llon g mivnLy fea /7’) v
ew ocervivatiushlasae ¢ HxH. Etvivatus Rlarven, dev
tidebiolelw ¢t givet pav  (a,8) € HxH  Faletes Gesheaw i
tellow a g mavny A oy /gck,jm a/y Funbiver Trok
X Raw skcvia /mf foromee X = AN med e parstucde -
presewtaul (a,4)€ H>=< H. '

Bewwoerke, at au /s = a/s, da (aw,suw) = (a,4).

1.2, BRQJ/(/QEGNING; J,L’}_’{% Lewma 2.1 thau ve £ maengdin af {u'kw) d.us. ¢
koohewlaw HxH /=, definere et produkt ved wgnwig ned
wpresen Faulon @ Ha ok X wprwswfanlin (4,4) oq
roku Y wpraseutantian (6,F) defines prosluhlil. XV aow
cekivatius klanatn, dev twddetioClov procluklel
(a,8)-(b,t) = (ab, At) af vepresiutantione. Vi tban allsa

afs - b/t =  ab/sf .

SETNING. Kvokewla (HXH,-)/’:‘ er ew Toummuta b
puppee . Dens nenbate elemnt  er Tl E = Yu
(der <hhe of hevegorn af weh), o fn e Gk af fonin
X = 4y ev e tuverse Gesteuwt wveel X = Ala.
8EVIS., Da ’;Com,bm'kb%m - i HxH e owwmeutat 79 -
Coatir, medarves Al K huvteata..  Enm vikandy ek
X Hfaw skrives X = 4Yn, 0:75{& parrene (a,/é)aj (au, su)
er cckvivatte, “fav 1o ‘

X-E = %y - 4y = atfo, = ¥4 =X,
Brokou E=%u ev dafpr newhalt elewent. /0?

5 af w). Veler fn Crokwn X €u 2Upre-

specielt  wafliocuqe
setaut (a,s) Lc(,w i
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Y Y = UYn A = Ofuy = Why = E
Boshue X = %a er dertn twverkitel, mnwed ¥ ' = Ya G

DEFINITION. Gruppew (HxH,-)/=  Raldin de Hl seui-
Wﬁ«m H  foende ’ﬁzo'/c?/wt:/o';u./ g olece ’gtk?nm
Hlu1F = (HbxH,-)/=.

2.3.DEN KANONISKE HOMOMORFI/. Fru et gtet aeH en
alle  pan (au,u), ue H, 0;7”"57“{‘:'7 oehvivaliule. Biokew
aw/u , dew aldaid ihte a/f’ﬂwuyw af uek, ’6&‘0744&3
[a] : = a4/y.
OBSERVATION. Mew wed a s [a]  beshuds aftitolniig
o: H— H[H']
e ew homomorfs,
ti @-[6] = ““/u - /v = “4()fuy = [al]
Dew *HRaloes olew Ramouinke Fownonimfy af H wod <
’Gwl/c?/»w/s/sm HlH "],
Entfwer  Tok X faw skucven pa Frimes
X = [a][3]7", aeH,6 ek,

he veetge fo X ew wpraventant (a,n) fradew ve

@E T = iy () = gy

= ”'(“"")/A(M,—) = 4/5 = X.

SETNING. Dew *hanowiskr homomorfe [1:H — H[H ]
¢ H 7 theflincte Falol ev Wumufaﬁom =
bestent veol ’

(a,s) = (a’'n) & as =aa.
Bevis., "fvis Ea (@] = [6] |, athd A%fu = bV sz
ev pamente (au,u) oy (bv, v) cehvivatutc, R fudu
alhi A, t €H, sa at (aus,us) = (bvt, vt). Mead
W: = us = vt tav v &éwfm, aw = bw} Wg;fa,a:b,
"R Fwis”:  Er aw = by, 4d er [al= W = ®%/w = 5],
oy derved Q4= b,
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14

&' Er oan'=a's, d ev (an', an') = (a/A,A’A),D?
ﬁlf’;«cﬁg @ ») = (a’)n)

=" Ea (a,8) = (@, A'), sa fudes (1t 2.1.) et tel,
satledes al  tan’ = ta's. ?fela&,v fmkawtmu?/s%i&wj
fan ve teraf an’ = a’'ns 4

H  hau ﬂﬁwl'&jm i ew Pruppee, %&)‘07:‘ Ve ﬁz'/cni’mizj-
’ng/&w geeloley < H. 07342 teeleee deeesie ’r/&mmlso&t'wwicy
Wo(&v i o Cated, fo///;/bu,o&,

14. UDVIDELSESSATNING FOR BRBKGRUPPER. oo H
vere ew Fowmmutatio  sewigpappec oy tbetagt dew tfea -
nonirke tomomonfe [O:H —> KK 1] tid ¢ G20k -
Pruppen.  Enhoos Fomomati o: () = (6,) fra sousi-
Prfopeen. H o FA ew Yruppe G Taw ola mﬁyoa«?t ted -
videy A ew  Homowmorfe &: H[H '] — G Fa Gedk-
preppcn
BEvV/s. Héﬂ?gdoﬁﬁcd: Entoery Tedke X Haw shkiwre

X = a/n = @."’/ a,n € H,
og e er X-[A] =[a]. Hve Hovmo mofren é\; er
udviclse af ¢, Fon v ¢la) = F(@l) = & (x-1a)
= X)) F(R) = F(X)¢(r), Furaf

¢(x) = a)e(a)!
Efkaistens : Overvey, al olew veed (a,4) — ?[a)?//l)-/
de fenenccle a/fMa[«m,iaj : HxH — G er ew tiowmonior-
fo, dw wuspel ferev = . Ovevvey, al cluw tawoluceredle
’fio%wmnﬁ : (#xH, ) /= —> G fa Bvvheata.
p;of?/[pa/u e stlleole lorav ﬂ
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25, NOoTATION. Dew ﬁw%;@uoa Rousthuk feon  en %mﬁ-ﬁb £ fl-
fetdit, Hwoe Rowposikonce er mudfiplilkativt sheevct, e
Pritppee kawset Foilht ﬁ?/w, dew Mms f/év ﬁﬁmfﬂc'/bbm.
I dtw e geuerelle huoatcon fu?m &WS&U sotw ”’ﬁo/lp”J
”{'w’kq/u«,p&” o7 ﬁ%uwlg '

v ew  adolideot skeevel #prunee fakio 4&(&0‘7/2&,/»/9—6 (’L/ff}
ev Mltam‘ﬁom i HAxH  bestud ved

(a,n) + (b,t) = (atb, a+t),
g Mwwamh}pm testeernt ved
(Q,/l) = (q// /5’) e 3 uu'e H: (afa’s+a)=(a’fuislfu;}‘

Ahvivatius kbasse , divs. "tk | dew tideliotdes et Par (2, 1)
belegun @D). Bew Flhduuce "bkgrupp” skiiven ogi
adoitivt, o3 duw Cekeguen HI[-H], 7{#% 2.3, faw
entvey Tk’ X akwres

X =[a-[3] , aseh.

3 A fele fat.

31 DEFINITION. "Bf*vlk?/za,’b/oab” IN[~IN] = dawnet wd foa ol
kowmatative W%ufoﬁc (N, +) Ralden de Tele fals  aclolyfein
Puppe oy bebegrs (Z,+)  (ellw ZT elln tht Z). Ete-
mewlone < 2 Faldey hele fal. Ka Foukout uiisgsze
dele t (N, +), e deue Fawouiskt honmomsefi -"(/A/,-r)«a(zﬁ)
W(fc/u‘w' W vl (lumau,) albd cdetefeae €lencealoe ¢ N
med  derwn blledey v L ved deune  aftddeiag, o3 alhd
O;b’Fa/ﬂL N Asue ew Statel al&c'ma,ugoa, af (z,+). Dew ka-
noniske Homomorfi cv da m/e&damw{ﬁmmgw:wgz.
Et ket tal ev alrsd ew "ok’ Med due tid forle
tlewtitikation Raw aldsd Huwed Ffdt tal xe 7 skispe
X = a - 4 a,ne N

/

Sou  tw Wﬁcms melluw to  ele mien v 0@05%06“?0&%) N.
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bt newtrale elewmuntl (0 Adue Feorwmutadie gruppe (z,+)

32. Vi fan mewt Fi eb ovetldk ovew Hvdke thwenle Z
vnde tololey adovev elewmenliome ¢ IN.
SETNING. Fo hvel helt fal x€ T wolbaffn netop e
af ﬁf[fuwa de  mulbighicctey
xe IN ; x =0 3 —x € /N.
BEVIS. Behaglnn ew vilkarteg  frewns il g af x sour ew
a&f%ﬁq,ms x=a-4, aA€EN, f(z{da)-'
(+) xre N & A<a
©) x =0 & A=
(-) -XxeN & a< .
At a-» =x€ N ﬁm]oudﬁg/clcm ved at dev frides et
me N (Waﬁ m=zx), 4Ah at a = Arm, oy et &Ayaéw/a-
%c#vio, at A<a. At @ geldw, ev Yuoviell 7 (-) ﬁ/f?m,
“/f (+), ¢olit w fr X fav fl—%sM{u«jm -x =A-a.
Soatmg/m ﬁ:f;/w wn af at relatonw < v & Yorat,
vneflpece odumnrelaticon © N Y

3.3 Udvidilsernatomtisgu, 2.9 omtiandley fo seugpruppin (N, +)
fiomomatfior : (INy+) — (G,-) , Hvoe G ev ew gruupge, allsa
ﬂ/f’ﬂifd/uéoj-w af Fomu mE>a”, hven a ev el cle-
vt ¢ P rupfatu G. Er a el elewmmenl ( ew Grippet (q,»)}
thoan Homomeortiu. m— a”™ atha eu,lv:/au'gt wdvicles Yol
ew homomote Frn ﬁo’kwﬁa@, d.v.s. tl tuw tomonnfe:

(Z)"') - (G))
DEFINITION., Dew udvidede Homomnorfs : (1,1-) - (G)') Ge -
fogues @gsi) pr> al, peZ, og Tdleat af af et %elt
fal p kaldia duw p'te pobus af a. How gruppea v
ew additwl skuvet (Rowmutatir) guppe (G,+), ﬁmjm bebegnelsa
ra , pPeZ, aeh
fo deww p'te  potus af a.




Jalsysbunets opbyquung, 1981 Hele fal 7

BEM/ERKN//\/G. Ko &/Ff—r/[aénmﬁup /o/-—>a,'° er e ’ﬂomonmﬁ:
(z,+) = (g,-), “tav v

‘ a® = %%LM’Q elbermunt ¢ G

a P = divers e af.

J iéz'(!”'mdl/(/m med Saefmlcj 3.2 iy  Feved ac Cestewimisc
af ap, pe 2. Det  ses 07/&2, at dew Saedmud’jc Q@uohc
fr det divese A a € G lawmoncun med dew tid frls
potuun al.

AL dew  satfealdls fo%uoo/uatmuj foo N (/VWL“A% fal, scet-
WLZ 3.) fa. vi:
3HAPOTENSSETNING. Jad a v eb elewent ¢ grappe (G,-).
Ken  Frivcles metop én towomofc : (Zy) — (G, ), s at
1> a, moauti wf’h{dwda/m pr>af
BEvIs [

35, MULTIPLIKATION. DEFINITION. 7 mangdee 7 defi-
newy ew Mﬁmﬂo—w Falclel W;‘o’pﬁ'éa%n'ag &%m’t
(p.9) > p-g  ved
 Prgi= Py = Pl pokus af g i grappen (Z7).

Rt er #lark, ot e Wom«dﬁbw 2 Mmmf—jm N
Staumer overveus weol oo  allpaeole tico fonte el biple fea-
fouw ¢ N,

SETNING. Med deune multiplihation ev (Zyt,+) en feour-
mutator Wé» fvta e -elemuend e dot%aﬁm&jk'fa/t 7.
BEVIS, Vi skal wvue, at ﬁ%mjwm (1,&),6) 75 (5)
(Natuntige Fal, setomsisg %.2) gatdes for Hele fal. Mut v gov-
me  bevis Raw  ovedact  Ropieren, wncdew Trag af MW‘??

3.6, POTENSREGLERNE. Fouo elewenlon a o b i ew wutfipl-
katwT ['w:?b, addctwt | stwret Guppe G, o7 tiele faul

p g 9 5@60{,&9 :
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7. 1eget o af"T =l a¥ [ (re)a = pa+ga]
2, egcl : af? = @f)% [{Py/)a = P(ial 7
3. 1egel: (@b)f = aPbP win ab=ta [ plart) = pa rpb ],

BEvis, 1. /ucid wdsegrn, At w/&fmfm r > af ev ew
Towomanfe : (Z+) - (G,-) //L defoei fow 3.3,

2. gl dwdags  wved fo ef fmt pell at ﬁoﬁaﬁf& a/{‘ﬁc&[muﬁm
g > a1 R e e Lowonion fc (Z)f} - (g,-), 75 da e
steucdes 10> af, wa v fave af¥v =(af)¥ f cheZ.

3. gl i fewn. wdfra dew Hlsvarende ’wjbl for  ehaponent ¢
N v % a. ’ﬁt'm/m./cnpiii 3.9 [/

57 ORDNING. DEFINITION. T Mg cloce Z detiiern e 2elafion
Raldit "miidne ecd” g Delgmet < ved

DEF

p < 7, & 9-p € N.
Lt e *lanl, alt dewue aelatiow P MW(?M N stecnrern
overena mied dew alleacole ﬂwéfo/vfi welateon, "mewdrc ewd”
¢ N |
SETNING. Med dewre aclotion en (Z +,e /<) eee ord et
nug, Ht priihue elementn ev de m%u«»{?c
BEvIS.  Dedmoewgdue N ev sfalil wwcen + o5 - . Pa's facectee
ﬁ{i"” derfor  af swtmj 3.2 wudew Ty af & gewerelt

3.8, yd,wﬁgm gelden frlpeade
ORDNINGSSETNING. — Enties thhe-toue nedad btgrauset
mejaa, P<c Z “tav et wmetudolec elomment. Ewntver thke-
Youe cpad 457/ueusat M’Iwuﬁo(g, Q CZ Hav & stesle
elemeut,
BEVIS. Lad falll +€Z vwe ew minoraut foo P Hoir

peP e e < p, g ﬁ!{%&j p-1T+ 1 € N. Ve
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P p-17+{
detrmeun derfn e ovclius fro wade af P /ba'f ew thke-
fou  delmaugote P’ af N. Ko N er vilduet tiaw P’
L nuancdsle  elwunt p’ aﬁsa(’w/oa:_-.po’.;.r—y
Al  wmunds elemund ¢ P
Setnugous  ancdu pastaund folgo af e fosle, it

9, e ol storstle elesmwanl < &, s og fewe Tevry %o
ev el muwosle  elevenl T weceug ol

"R = [-9 | 9eQ] #




TM%/A lemeis 076477/,”;% 1981 Hete tad 12

7, Ovosigt over de grund feggeucle egcuskaton ved oo el ol

71 BESKRIVELSE, Syskomel of tily fal oo ew (adelitot skicoet)
Rowmutato  guappe (Z,+) (o3 betequct Z7%), de ticdetiotoleo
de mhmd'g«. faf N sou ew statlil c&émceuga&,, Let newtrale
lement ¢ Gruppen (Zt)  Raldes wmul oy bekegues O, Llwnd
Tlt fl pel  Fauw skuves doum o dfferens

p=4a-n (=4f{-4))
mellowe fnm‘m{zj/. fal a,s € NN,

92 POTENSER. Foo €& elemeul a < eu grip pe G,") wed wewe -

balt elemunl e de friveren  pofiuser  rud Yl e/csemwt/oez
at € G

soue ew udvidelre af potms wmed nataly ehspoucut, og Sa-
lecia at a° = € o3 a~ " = (a,"}"
£En prppron addibwt skrevel, {y‘?’/’ '&,ﬁc?f»wlm

| pa € G
/f}m dww Pl polens af a, peZ.

73, FUNDAMENTALE STRUKTURER. Udovtv dew givue additfou
i 7 e wmulliplhation & Z  Fowpowhonu (P,q) > P9

—
———

P‘i’-: f"i/ = /b'ZZ /aa;lms a,,L g z 7/Laf:fm (Zﬂ'),
o wlatone " Pusddne eud” ¢ 7 , ﬁc»‘c’uot <, e de-
finet  ved
DEF
p<gqg & G-p € NN.

49, REGNEREGLERNE. Hivse stuhtburen wdvichy de Flsvareuwde
shudctun  pr alo&/umaqdw, N, o (Z,,- , <) ev e Tommu-
fatir crod mt vy,  med fe N 40w & - hment , Hhvis poschoc
elemunli e de M%&J{’ fal : /)\/—Z+
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7.5, POTENSREGLERNE. Fn ebmunlin @ 05 b ¢ tu gruyppe G
oy tele Al p ooy ¢ gelden
1. /ba)‘umuio{ M anq, = a,P a,q’,
2.,ba»‘busuﬁ,(,[ : @PQ/ = (QP) ¥

3, pottus gl : (as)” = afbP wnar ab=ta.

[(+g)a = ra + g,a]

[(pe;,)a = P(?a,) 7
[ plart)= par pt].

76, POTENSSETNINGEN. Xad do v gwet ew gruppc (G,-)
g ol lemuul aeG. HMa fudss witop ew fomomaf: (z,r) > (5,)

Youe afbdedev 11> a, ety a/f’ﬂp{d%mim p > al

77 ORDNINGSSETNING.  Entwor chke-four, neclad btorauset cel-
mzeu,?dz, PSZ taw et mendsle eliament. Entiver thke - four

opad &z;/weusdf Mmmjaa, REZ tan e& stisli element,
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5. Yduwlone epuskatboy ved o tede fad.

5.1, SETN/ING OM DEN KANONISKE RING HOMOMORF|. Tt ecliven
’uuj N Aaedia nLlop  Eu %Zommﬁ:Z%A, newclyy aftetol -
g

P> /oZ\ (= p’fc poteus af 7o f’”’f’f""” (1, +) )
BFEvss. Ewn mjﬁomoma.ﬁ el aftidote T 1, 79 Ao e
skhal bevare acdifon, v dew eweslc mutiglicol af Celd sesirgin

P> plp, ‘
dev e e tfomomnts ¢ (Z,+) — (A+) f/,. Pa/&usso&twuogm.
Rt ev denfin wmok al wvise, at olruwme af tld niug 0745,’ Gevarer
mulbiplikateon, allsd al
Ga)th = (r1a)lg1). |

Behagt tufdt fo et faat 9€Z dv Fo sidew sow a/fﬂddmd;wm:
Z — /N gwot ved

P (pg)l, oy P () (3%).
Do de &jf(' ev ﬁomomﬁw (Z,f-) —> (/1}1") (%ﬁp?)} ev
et t'faffjc Polewsscel mugu, nok al wdre, al de stewmner oven-
F/tmfp-,,/a=/. Ojdbt%ﬁ(a/»t@

5.2, EKSEMPEL. ENDOMORFIRING. Rad (M, +) vaw e (edotctit

s/mmrot) o mou fafur Fruppc. Ewﬂ@ﬁmg for M, 'ﬁckfudf

End (M), ev da g af Fowomnfien v: (Mr) — (My1), .-
niseul ved swdvauly adclifisn | Summos $ry en afhd afttd-
Wugw, X = plx)r 'q«(:r) ] og mmmmswmhj sow muth‘/a&‘kaﬁho
[ Proctubtiz pey ev alhrg a%éddmi‘fm: x ?(y»(x)) J. Haved
ev Eud (M) ew Mu; [ - elomuntil er dew feoustauls a//ﬁ?a/mj:
X+ 0, o7 el - bttt ev duw voliatialee Q%deu}j: /’YHA’].

Det w 4l al 4o, al dun Fanouyhe vig leoweonco s :
Z — Eund(M) o givt wved
p > [x+— pa],
Jhe 2 te Polunaegtin,
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53. SETNING. T eisg e (Z)r,-)  geloteo nul-acgla, o3 foo
twat  natusligt fak m ew  Tr-r 7 # 0.
BEVIS. Dette guldew geweclt fo coducele w‘?‘ (#0), oy
tudses A6 Cecley
Nutbeeglow wdsiguy, at man pro oy 9#0 ev el fal, 24 ev
sl pg #0. Vi hau aufage, at O<p oy O<g (fovnfor 2),
allss wtp,7,62+=//\/, mw,%f&va%u: pg,ez_f/a/%i
speceell Pq # 0. ”
Til s vartmels #{}W of 1€ Z, =N, at o958 ml<Tr--+1 € 4, , o9
spectedt, at m1 #+ 0 Y

5.7 DIVISIONSSETNINGEN. od deN vaw et guwet naturlegt
fal. Tk hoat fal a€ Z  fidis da eulydigt Geshwle fal
9, n € Z sa teay At

4= gds o O0<PT<ol
BEVIS. Eksistus: Xad PC 7  1wre Mmmgdbou
P:= {peZ[pdsa i
Bo o P ikhe—tou  (humfa?) op opad egausct (fonfr?), o
P faw defn a,c,!{% Onctonsicgsncetmuisge et Sl elewmntnt =:4..
Nuw ev a=7/d+r, med 1":=Q—7ol, 7y da Ge P, ev O<T:
Aa 9r/¢7’, e a< (7,rf)0[ = 7017*0[, oy albd ”“=a—¢ol <d.
Entyoighed: Al ev wok, al  tehaslh e Freans Kt luig
0 = gd+ , 01T <A,
Af |
0d =0 < (g)d < d=1d
Mfw winid o bl
0 < -9 < 1,
Fraf g=0 (o3 devwad og3i T =0) Y
DEFINITION. R % selniigun wevnle ful o falolin oliee prsecpal
1ent a,f a wved divisiou med ode W

===

BEMERKNING.  Frnudselle, ouw d Tlot, ol aut e e %elt fal
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#0, s 4l ew ﬁwﬁm.;j
a=9d+ 7T, tuwm 051 < /dlf.

5.5. HOVEDIDEALSATNINGEN. Foo elbvat Yul deZ e il iy din
Zd : = {qd [ qe7}
ew undnguppe i (z,+). Omvendt galeley, al tublver tude -
puppe H i (Z,+) Hav formun
H = Zd , #wm dzo,
g d e &u%yoajl‘ tartouut ved H, W{"j Souc
d=0, ni. H = fo}
d = muwdsle posidin tl i H, man H# {0}
BEVIS, Do frsle pastaud s eulin ciickle, ellew ved ot Te-
wmeanke, at Zd ev Clledll ved e ved 1> gd Ttibml
Homonmon f : [Z,"‘) - (Z;*)-
o diw giome wndevgrppe o H= {0}, fav v H =T70.
Er M+ fof, tidin et elemut x40 i H, Ne vl ogsd
“xeH, 7 af e o tal x o5 —x ¢ A ev il eue poschol.
Mo dw siledin Fivcen positin tlommenliv s H, Han v tade
a ’6C/£7/vu, At mwdsle posihve  lewment ;1 H. Al pastn, al
dd = K .
Heao e "S " ktal, #hi da de¥, g H oev enw wuclevgregopr, vl
ogre  Zd = {9d[qe7] < H.
dacl owveudt a€H. 1hip Diiristomsal miugue Kau i shavve
a—-g,d + 2 , thu;m Ost < d.
N e 1 =4+(-7/)d} o da a el o7 (-7,)46//, 1/1}[07425
rTEH. Ra 0, g < d = mbiiole positie ol ¥ H, med
" have 7= 0, % alle a =gd € Zd.
Emdiles e it Rlant, at fallZ d 30 «dfia delmaus-
duw H =7d Fauw Testernnen pa dew € Sth‘er a,ujwm
rmade ]
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5,6, DEFINITION. Frn el ful a,d e Z sigo v, al d ev
dwiion s a (elles at a e el mulbiplun af d ), %
dev funcin et Al ge Z, 44 al

a = g4,
Rebatiomin, skiives
d]a.

(&MM c d Ztg/v op £ a)

Ettwnt bl aeZ tan de bivielle dowiroun 1,-1, a o —a.
7o fal ameZ  haldn paduiske | fwn de fuw Bav T

05 -1  Asuc  feelln divisove.

OBSERVATION. Dev Galodin
dia & ae Zd & “Za S Zd.

Za € Zd = Z  elloy Za =Zd < Z.

BEMARKNING. Ra falline a o5 -a haw do sawme diviiown,
o da d ev M%mt'a,ﬁvﬁaymw—dwm%'m
ta, ev v ofli Ruw wtnesicrcole | porvidee devisoren o
¢ posche fal  a. J deume  actua tbion ﬁr’/’ﬁw of a=gd,
ol 931, o3 dumail, at Isdsa K ew speciilt
oo Cbtdx,{u’ mange devtsowen + et poscbeot fal o

57 SETNING. Fn tele fal a,neZ, dvwn m#0, e {a’ngaa.
) oa e foW/c red m
(i) Fev ficots #at xyeZ, 9 at 1= 2xa7rymn.
(i) T alle fad 267 gelew — nfaz = wfz.
Bevis. (i) =2Gd): I 7 e delmceug ol
H:={X@+9%/ﬂr,752]
kbt ew mdwwpc, o7 clevfor t‘f&'(gL /fwzwscetmjm 585 af
A H=7d, med dzo0. Vi tan aeH=Zd 4 net=27d,
allsa d/a oy 0[/'”, ﬁvua/f o = A1. -Af H=71=2Z ﬁff;w
Te H, o7 dt e W”f’ fv/a.osyla,udu,_.
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Gi) = (iii): Vi thav 1= Xatym, rye Z. Hva %/az, L
v Skwve QZ=?M/QGZ,D'7$£:M

Z = (xatyw)z = XAz +Yywz = xqn t yzu = (xgryz)n
et mulbiplunw af n.
(iii) > G): E» deZ dwisor ¢ Caockk a og w, Fan vi Skaive

= ud m=zd |, wed uzelZ.
Heaf fan
Um = wzd = az,
sa wlaz o3 devrned mfz. Ve taw decfon shecvre
z = vun - wed veZ.
Af m = zd = muvd 4 m (1-vd) =0.

2% /Vul~u_j&u, iw@c&/\)d Z, o7 da m # 0, fan vd =1,

L Ak ev d=1+ 1, Z

5 8. DEFINITION AF PRIMTAL. £t praufal ev et folt fal p>1,

OBSERVATION, £ p el pauunfal, g v ae”Z geelolen
a e prunisk wed p & Pfa,.

SETNING, £t prwatal p, cev gav op © b produkl, it ga
op ¢ ew af Fakfruine.
BEVIS., Pastawolue Faw skiives :
plaz 2 pta = rlz,
og  dew %p?]w devlr  af saezm7 5.7 (iéc) &

5.9, SETNING, Hvar fallime a,beZ tegge ev pavurshe mued
Al w40, 24 ev 7&; prooluk bt ab  pounish owed m.
BEVIS. Amnveuol 7. eka. ﬂ&kugo&m [5i) + go&l‘%mg 57 b gauge [

5.10. OBSERVATION. To puwtal p og g ev povnishe, Guvn of kuu
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KOROLLAR. Hvis talleme

A B RS o
ev Skwvel sou procluklin af pousntal Py, -, Pr, 94y 94 , S&
t’/uaai %f%mmhjﬁ»magmﬂvmw?mamc

{P/;"')Pr} ”Z i?u'”l 94}
v duesjunkl.
BEVIS. uw twin": EL (/om—) fad | Ao ﬁjﬁm v 'ﬁtﬁ?«. e Yo

/ . - . [

wceng dew . thhi - bivied vk lice 2 07 1.
” \3” , e 70“97“!‘7 ew . vt hoe 1 07
i Ft fant 9; e ﬁrsmﬁéjl‘ foa  — og Aecreiedd patuesh
med —  ettwnt p,, o7 cles fon [Sc\"/tm&g 59) puiisk wed
Pwoéu/cm 4= ppo pgu. ,Q—u a adldey ev 7!:14,(,},4,13'/(, el
0fW ?’, e a 07/5/(: fJ’HAr;AI'S/t ed pr&,tkﬂf 4‘-:71'”94
(igun Soetuing 59) O

kOROLLAR. Hvts m = m,---m, er el peoduhl aof parwvea

pruniske %aﬁt/v'&éj‘ﬁ o gy oo, mp, e geelelew for ke fol x :
mlx S wlx oA oA my, 1

BEVIS, "=" en thiwielt.

‘<" Sallin a= myoom,_ Raw vi violwl ol aufage, ol

alx, o5 hauw albld skuve x=az, ZeZ. Da m, e

prdnisk med produklel a=m,---m, (Soet%u't25_.9.), o9

Ao w, |v=az, flo di, at m,|z. O 43 e am, |az,

athe m[x. g

5.12. HOVEDSAETNING OM PRIMTALSOPLESNING. Elhwnt fal

> 1 Rauw skivey Aou L proolukl

n = f)/ ,.,ﬁr
af f’%"“’h"f Prs o Pro) 7q devmne M“‘M{“"f e &“@d‘j/
Gotset fra  permmufation af Faktnerne.
BEVIS. Ehkwslus: fad m > 1  vew gwuot Hews weddale  Dlandlt
dwgsonwue >1 i UUE w ev da et prital. katown AL
fWM Py ) Ranw vi sk
twor albha 1g n, < n.

moo= pny
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fois my = 1, ev w<p dw oushicle fraushlling, o5 Gvt
ny > 1, kauw vi Hlsvartude skiive  n, s pom, , huoe
P, o & pruuntal, o5 aldsd

o= PP, m, ISu,<n < mn.

Mt an, at vi et ﬂg}/xt/m /ofm/:jcétfntbala&o(us/u_db
= Pp Prny, s ]=m, .

EMM et skal visen foo /ou}uﬁq/( Provs Pry 9150 94
<A, at hue

PremPr =l Fa ‘
A ey o= A oy - evtutudt eflio pemutation af

2

falefriane — 9 = py s r= 1, T Rl viis ved vinclek-
How efliv k. Hvia =1, 4 1< af
Py = 9 G4,

at ¢ >1 e dwioe ¢ p,, oy da p, ev el pu;afn/[/ ma
v Have g, = p,, 03 videw A=1, Hven *+> 1, str
af Kovollarn 510, at mosmgolinne iy, pad o3 19,7 0a }
e e diypunkle. Eflw ew twotutuel pemutakion %aw
v autage, at et fells clwmuul ev prucnhtlt p,=q,.

A?[ (7’1"' ?bv“-f)Pr = (%"' %—1)7/5
fov v
Pro Pt = e Qa-g
folye  mulregle | oy thduktiomiawtagebin giooy

m At ouskeols. gv




6.

Ta,é';y,slomc%s opéng) 198 1 Hele fal 2]

Appeccdix : Restktanner wmodilo w.

6.1. DEFINITION. acl m v b MW,CJ?I fal. Foo hele

ful a, be 7 Aatger wvi, al a MM%' wmed b moduls m
73 " skuver
a=tb (wmoedmn),

thvin, w ?;A op ¢ a-b. Vit albre
JEF
asb (mod n) & b-ae€ Zn.

Det e Gt at w, al dwcwe wlation ¢ Z ev ew cehviva-
twrelation. Ahrvivalunstelassene #aloes 2esticlassen
wodule w. Pothluna, de tweebolos et givt a€ Z,
@ = {a+9%/752f =: ar Zn.
Hois fallit a H#lhoey ew wsthktarre X, stgen A 0734: at v ew
wpreseutaul fn X. Dl by, at X=@.
Ma%cgoéou« af artRlaasev woddulo ’5c¢c7/m/s Z) An
Elermentine X € Z/Am Fav allsa fomen
X = @,
fwrv ael e ew wpresewtand foo X. Vi fav
@ =06 & a=bL (modn)
Af  Diisisursatningun 54  Flyn, af Foew wsthlassc

X eu(/yoloyt Rauw shkuvres

X =@, 0T < m.
Mceugotw, Z/An estin Aaledes af de n elemenlin
@J @;@) ) @

Speciilt
Fe - | 2/Zn| = ».




Ta,ggy,,kmp, 0706?3%3} 1989 Hele tat 22

C.2. REGNING MED RESTKLASSER. Rt ev Gf af 3¢, abt ol
ﬁom,omd%omm L T ¢ Z ¢ duw Forstawd, al
) x'=x A y's y = x'+y' = x+ry A x’-?’ = xy.

Vi Raw Dlwﬁn, fb},oa[folu, ’Qm/u//amﬁom f vy 1J moewjoau,
Z/Tn of rsthtassey po fb{fg/mo&, made : Fou grome zesl-
Klanser X o Y velge wpresewtauter 1 X =@, Y= @. Sww-
mue XY er odda wusthtasstn

XrY = @D
oy procdubtd XY e ruthbassen
XY := @

Af (¥) Flgn, ot disse wsthlasser ev velbolefuivereds, dos
thhe offaugw af de fotague valy af wprescntaulo.

Det ev Gt af 4, al Yutug o Z/Zn of wnthbarses
e dinse fo ‘Eow./;mho%w ev ew Rowmmwfatu- wag
(Z/Z% , ). Lo Falds mtﬁ@%% weodutlo w
o5 betegues g i Zfm [ ellw wt. Z,]. Nul- elemunlit er
2t kbarsen @ oy et - ebermundill e ralhlansn @.

AL e frini Fronen ﬁwg;/u wnwddltarl, al x> @)
e ew A«W»Jck,ﬁ.,‘u- Wgﬁomw—uﬁ : Z —> Z/fn.

6.3. ERSEMPEL, Fn m=6 fiz esthlarsiringon Z/e wied de 6
elemwdn @,0,D,®,@D,O. 7t v wdidadv O ¢ Teteg-

+]o 1 2 3 4 5 -lo 123 9 5
olo 1 2 3 45 o|l 00 OO OO
11 2 3 4 5§ 0 1101 2 3 49 5
212 3 45 o0 1 210 2 4 0 2 4
33 4 50 1 2 3({0 3 03 o0 3
414 5§ 01 2 3 710 94 2 0 4 2
515 01 2 vl 510 5 vy 3 2 1
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6.4 SETNING. P tele fal a,we Z, wz1, e fvlfguwa
&ﬁujcm cekviva b le :

() a e PW&L/:S/C wmed m.

(<c) Kew Friceten fal X,yeZl 14 al 7=A'a+g%.

(iii) Fo alle ful z€ Z galoty : wlaz = w/z.

(iv) Rathlarntn @ e wuvertdel wﬁm Z/n.

(v) Rotlbasnn @ ev ’Le?/ufaw i Zfu .

Beyvis, At {c»lmﬁcamm {i},(ii)p? (iii) ev cehkwrraludi e
wetop vidto il af Soetmj 57 KAt e levfrn woke at
m, at (ii) & (w) og (7is) & (v).

(w) = () : A;f = ra+tgn ﬂvfgw = ¥a ['»wo( n), o5
@ Ao wvms}

(iv) = (ii); Hvis @ ev duvedibel, Findin ew anthbasre X,
si ot X@ =@. Er re Ziwuprgsentaut foo X, fan 10
b @D =X@® = @@ = Ga)- %?g&-&‘y er

I = xa (modmn), 24 vi hkauw shkwuve 1=A’a+7«, ye Z.
(iii) o (v): Xad Z t<ew o wsthklasse Adtlcter at @Z = ©.
Vi skal v, at Z =©. <Jad ze 4 vew ea represeufant
fnZ. Ba v @:@Z = @@ =@D, 7 fluly cv
wlaz. Heaf stulttn =z, alha Z =@ = @©.

@) 2(Gii):  Hviv mfaz, har @ = @D = @E@. 2a @
er uju(a&vj ﬁlf;w 'ﬁma,iﬁ @=@) alird %/ZZ

De tuvertlte elemunliv i Z/n e albra et #lasren
af  formmuu @/ tuoe a ev prawcik wed m. Re Halotes

. g‘ulm,[s/u stk barsev, Meod mlﬁyb&'/caﬁbn Vot
Z:w ost from wdﬁn de ere oty Yot f”""/’f”‘ %&m&j

?/L(«(//:Vfuu, (Z/'n)* af turetcble elencndes < 'Lmiau Z/n.

6.5. SETNING, Xad p v ct printalf. Ha e 2ot-
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flarscrtug an Z/}: el {iﬁm
Bevis., Vi skal wvue, at all elrnculin +#O© v Z/ﬁ ev
wveitlte. Drae elemendiv ev ole p-1 wunthlasser
®J S @/ o
og de ev %,mg.zuaﬁ alle porwmnke wmed p, nav p e el
; : / Scetucng 6.9 @
prental. Pastauclu ;(o’(g,m, nw af S0t niug €.

NOTATION, Legcm&t Zfp, twor p er & puwtatl, Letegas

6-6. Er dew givet T makulge ol oug, oo s, Ffeane vi  Ce-
ﬁajﬁ, mt/a&moc'z,-olojcm. Z/vy, , -y DY, oy proctukt -
’Lu:(ﬁ/m Z/'n, X o 0. 5 Z/,,%.

DEN KINESISKE RESTRKLASSESATNING. Zad
W= moeem,  vew el produkl af parvis pacndshe
naturtige Ffal my .., m,. Kew tavowishe Wjﬁow—

’m/mfu : Z — Z/fn,x---xZ/m,L teclucerer ola ew ’w«:«?-

Y .

Z/n — Zfn, x - --x Zfm, .

BEVIS. Xad A= Zfu, x---x Z/m, vew /owolu/ctuic&?u«_. felet

w wud @i 46‘67% a'n awesthklante wmmodeulo m;, er nul-

ele muealel og el - ebenuutelt < /| givdvu(

9 =(9,--.@,), 1, =(90,-.9),
o dew fearoriskee ’M/wgﬁomma—oﬁ . 7 = /N e Cestual ved

X > 9(7/1 = (@')1,...,@,&)_

7#[5(, Kovollan 5. 11 Hhav vi
1, =0 & ® =@ 110 -0,
P /n,/ﬁ\’ Ao A /u,,,/x
e m[x & x€ Zn.

Kevatn ﬂ; dewe Fato ke 'uujﬂomomnﬁ‘ ev saleclia
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tdealell Zn. J {b/((?c fmm#so&tmj fov Mda,c, rcluces
dev  ew tibfc/chir Wjﬁomomnﬁ-

Z/rn, — /] = Z/'n,x~--x Z/n,,
Re cle o risge hay saucme elementantal (newtiy
wo=memy, ), ma dewne wupehdove af bldning vec
Gkt B

BEMAERKNING. SMJ'L/cMW"h‘[Z@ uols{jw: 74 grosee Liele 2L
A, a, € Z Fucn et Wl fal re Z, 7a al

X = 4, (’luozl'n// AN X EQ, (W”[/u't)/

oy M{/c/c»‘v&-{kﬁu uo&u?w, al et sadaul ff 7 ev eu-
fydigt  lestewt “moduls s

6.7 DEFINITION. Frv el matuntlgt fal w CGelegre, meol @ ()
aufallll af %aﬁmﬁjo fal a s m, der er prtuiske wed .
36««@/4«»%%5% svawv mﬁvfﬂdc%afemwm

0,0, @d,®=0
Det iy, ph. 6.4, ot p(n) er awflll af paccaiske
st klasrer modulo allsa ot

Pin) = | (z/a)/
ev oedemen  af queppen (Z/n)* af twvetble elementin
< Wim Z/n.
Funkdionew m > P(m) Faldes Eultds @ - funkitcon.
OBSERVATION. Maw fiadew G: @(1) =1, o3 f et
puiatel p: plp)= p-1, PGV =p-p =P (175

S/ET/\//N(./;_ Eutn’s ?—ﬁuk,m e ’IW(JLL/O&/CW t dew #‘S)laud,

A Twds wo= mg.--m,  ev cf Proslukl af parves fm}u's/a na -

firlige al gy ooy, 4l e
FCn) = Flm) - FCm).
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B3evis. Af Wj—hmo‘bﬁug
Z/n  —Zs Zfu, x oo x Lfm,
(th. Bew kiinesiihe wtklassswtudig 65) FE v e grappe- io-
weoe fi
@/n)* 2> (T - - x(Znn)
S‘mm%a'g,mg aof elmentontalling Geoew wu et owskeote @

€8, SETNING. dad w vaw et watuntgb fal. Hvo fallit a€Z
v prmisk  wmid w, At
a® = 1 (mod =)
BEVIS, Ruthlusien, @ e et elemenl i@ duw senlbipbhaterre
Jripotee (7/44/* Koo Aevime 7»«74744 tav ocrolen 7}[%) fav v
©=-@" = @,
o et e M—&A)?u PG:SW- 7
Soue  special il felote Fan :
FERMAT's "LILLE" SE€TNING. Rad p vwew et prucital. Hen
fllit ae Z <hhe e 0 wealfipliwe af p, ad er

@p-/ = 1 ('moot ,b) 4

6.9. WILSON'S SETNING. Jac p vew ef wlige puintal. RBa e
(p-1)! = -1 (mocl p).
BEVIS, /\eg.umot ﬂ-;, = Zfp thav p elemealn, o9 A mufh'/o{;-
katie Pruppec Fp* = F\joj av desfor orolue p-1. Foo
et  element o 40 ¢ 6; loav vi dfn P77 =0 [’Voﬁaq-
ﬁ? soue vi sa ¢ Tewvesit  foo Fermats - Cll scetnen ) At fae
wol bghhees  aptectis : Polymomaict XP' @ € F[x] Faw <
e nooteliig a, «e/};*, Adva ode p-1 elenwntlsn ©@, -, E-D
Da polymiet e momewnt, Tav graol p-1, fan ve ﬂfff&j
P -@ = (x-0) (x-®) - (x- GD).
S’a,mmm&'?/wd«j af ’koa,ﬁ/uawu'&/unc ?/01/1’/11 ew ekl ﬁ-ywjm.
Specielt  fan v foo  Feomtaulleolidene
@ - -0 = 0@ (-e) =) G-

Fore ;L__chcz poev it nekp plstaude. (g foups2 ov b wtaliner-
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€.10. SETNING Xac p wvuew of whige pocinfal. Da vl Lalvoelic
af de p-1 fal: f2,--- p-1 Cote %o
- ) P O;bfy ?/u&&u/.»m
x'T = 1 (mod p),

o3 dew mk/md: fralvolel vl a;ﬁ;ﬁ?&a ﬁmwmm
v 7 = -y ('mop(,o},

BEVIS.,  Soww v faw act (¢ beonict foo Welsou's set meig 6.9), vit

wdelesne © polymomict X7 -@ € E[x] netop vew cle-

mewlone @,@,--., @-D. Ha p e wlige, tan vi
-0 = (x5 -0)(x% @)

Hot af ole p-1 elemenlov ev defrn r0d ¢ X5 -© elle ¢

X”;”+@. de fo potyno niiey tav gradl F-! 3 Raw detor

fopt  fave P noddes. Vi slullon defor, ol wetop P

af elermndlivme e 20d i /Ypfl—@, o al de &lvuzc Pf' ele -
meuti, © avd ¢ XF +@. Uf dit o metop plstanclun B

KOROLLAR. Xad p veiwe et puwtal, actecn alt p =1 (‘mo-df’/
Ao funcles et fal yeZ, . at

72 = -1 (’mazlp)
BEVIS. Ja p =1 (mod?), haw vi skuve p-1=49L, helN
Veelg e ef fal x, 4l at xF = -1 (modp). Scelln
4 =A’ﬁ Han ﬁ{f?tlt.?
7:._: 225 _ x P2 = -1 (weod p),

BEMARK. /(ouru&u&up 71— = -1 (WO( p/ tear ﬁo;/;t
2 &»Cs'nzu?,(,u ool o P (ﬁuva,f,,_ ?) Mae. /t,a,w’vw}c) atl

/

e otujm /[oﬁm&jw fav, tws, p=3 (modf 7).
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BROKRING. DE RATIONALE TAL,

1 Blwllcw { ew ’ng AM&M 1.1: /444,4,(7/;‘ 1.2 : Beﬂumlcmlpj,
1.3: Baokwotatcon.,

2. B'lo//cw%_ﬂ_:_ 2.1: Baockers 2.2: Baékuwj, 2.3: Rew hawonsshe
homomovfi. Seebuiing. 1.4: 0Csrvation. 2.5: R fokatle aé/cw;y,
2.6: B’h‘;/t&(?&m. 2.7: Bervisconn smed nul. 2.8: Udvidelsesrcel -
Mg

3, Rc ratconate yla,f___ 3.17: Refinition. 3.2: 04(;[%3, 3.3: Feef-
‘v mevaen, 3.9: Ltdw'd&ésmmmj, 714.0(&;/@0}49 af R < te -
gemen. 3.5: Polus omed 1afconal easponewnt. 3.677° Poteer s~
u?Lo/m, 3.8: ?OWSScethcu.
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BRGKRING

DE RATIONALE TAL

1. Brohkww ¢ ew rug. Auatyse.

1.1. ANALYSE. Xad de vew gwet ew Towmutativ g R
oy : R ew wutidiptihabi Mfmmgaﬁc S, dus. eu odel-
ngo[a SGT\’, sour er staldil ovev ﬁlz %uad/oﬁ"éaﬁbw
0y viclefiololew ef- elementit 1. Vi duskw af wdlegge R
i ew (shnc) g A, foni  elenmeulinne ta S er

wvtvbble , feksr. fo at ’Gcﬁa.jz: &5%“7“’ af Ferrnew

xs = a, 2€ S, ae R,
der fpo © dew stoune u"uﬁA Hav &%mfw, ¥=ans!

Lacd o4 %)Laﬁ/o) at  protlemel ev Lost 1 dww Forstaud
al derv ev g/W{;t ew 'Ludﬂjfbmj Res A, dwvs eu M/&kﬁtr
Wjﬁommﬁ'
r: R - A,

sabols  at elemunlnne @(a), a€S, er wuveddble < A

Vi wdleclew en r@iche Teousekvewstr:

(o) Selv our Wg,m, A hetke 'fmuo{ser,ZZA ‘é@mmuﬁulur,

getldw fo elevunliv a€R, 2€ S, al
P(a) pla) = @(a) ¢(a)

(idit *ﬂcgjo er = ¢(an) = @(ra), R varyo %ommu)‘uﬁu),ogat
P T wla) = ¢(a) @)’

(mnthipticin el @(a)"" fhst fra viushe, dunad fra fope).

R.s™ = { v@ p(n) | ae R 4 ~eS
geeld, at B%S'/ er  ew cédm\;i) Hei




e@)p(m '+ o(6) p(t)! = ¥@et)e®) e vlble() e o)
= ¢(at) ?(St)—, + ®(bas) cp(/.\t}_’
= [e(at)r @(ba) ] ®lat) !
= P (at+ ba) ¢lat) ]

Fla)e() ! o (6)e ()’ = F@e®) @) e (t)”
= (ab) p(at)”’

! 1= () = P e’

Q) detrigun oS dectetiotetes blledriugen p(R), T

Pla) = ¢(a)p@r)’]
Vi taw o for ﬁcﬁayll /Luaé&/rwugw, sou ew mdﬁng
R e R.87!
oy elewmenlivme ¢(s), /.)EQ ev oa&a wmvetibte ¢ 73 S 'd(I
P(A = p(1)e(s)!

(3) bna&,&j Wéa[w al denw Herveol Fuwolur md&,/'»mq
RC——9RS’ ‘ﬁoma/f‘ﬁc&wiwa«/:RmS (oyz/dua/)[
e 3"""“" woLCng P : RL»A) 7%oéffnm %uuﬁj
¢ f%mkfwim RxS  thowposirontrne + og - geoel
veel (a,a) + (bt) = (at+ bs, at)

(a) (b,t) = (ab, AZ),
Oy‘ &M?ZFA a/f’ﬂv}[o{m‘wg,m $: RxS — A letrent ved
$(a,n) = a)plal!

ﬁjw dil af G) at ¢ e ew fiomomor i

G (RxS, +,-) — (A,+,-)

Bilteoit ved @ en %%s%aj netope o&dwda,m Re s a4l

oﬁff momnﬁmm(?m wduecerey  ew %mmﬁ

(Rxs, )/1; —> (’Q?S-: ) )

ev dew 7‘&5 o7 forewole MWWSWJLL‘OW-

ﬁm$
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0\7 dewue 1elaton wfﬁcﬁujw thhke af @, Hi v fav
(a,A) ';ﬁa (a’, /3’/ & ¢(a /A) (}(q /5')
& pllela) = @la)e(a’)!

& pla)g(s’) = Fla’)e(s)
& ¢ (an') = ¢(a's)
& an’ = a's

)

Ada ¢ vov Wdc/c{ft?v',

1.2. BEMERKNING. Hvts e fwna /w}ﬁ R overtfovedit Teaw
mo({ijfu/: { ew Stownc /vmj A, Yo elemenleant ha S er
fanw Foushruere eu sadaw mdfg/%uj Ve skal &ﬁaﬁi
pwc{/u/otmo.,ga(,m RxS wmed feowposchonime + oy - e -
ficet © 1.1(3), oy e fongruensrelationtn  ~ Furolit
i 1.1(3). lookéulow (RxS, +,-) "~ e da deu &0722
mj Pro ble vt en W{Zaﬂfvyﬁo&, at dew ¢ 1.1(3) Mc?wm
2elatron

(a,8) ~ (a,a'] & an' =4a'a
¢ RxS 7 wfma[phjfccd cltee ev ew celvivatinsrelaton.
debmo?;:ﬁzﬁzﬁiud%w,ww%}u/nmﬁm
muéﬁ/a{i/caﬂv dcérmo&ugp&, SCR tau u‘td&ej?c R 1t ew
Stone uuj A, turi elenwenlivne fa S ev mvetbte,
rolit eu 'z«w-plwwoaj {chu}c&u_ terton er, al elemeulivne

fa S ev ¢e/7u£cww

1.3, BROKNOTAT/ION. Huves diw guoue tug R e mmj af ew
mj A, twmni eemenlone 1 S erv wuvehbte, skrcven oflc
-9.;: as™l = Ala, aeR, 21eS.

Sa danue &&fmmm fatlolsa Lrdkecr.

2. ’Bao’/cwi«.g/go_c |

2.1. BROKER. fad R veu cu howmubaber vdiy, tad SS R
veu ew mulliplilatir céeémac;ujoa/ oy fcﬁa,?f fwdaktwawyalm
RxS8 af par (a,4), aeR, n€eS.
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£t por af for nww  (au, Au) Wty ak /ﬁ_emgaf af (a,s)
ved at  forlewge nud a.
J Rx S e friveria ‘féem/)o@c"ﬁbnw + og - ved

(a,n) + (b,t) := (at + ba , at)
(a,n) - (b, t) = = ( at | At')
g ew relationn = (Ralolit ”/co'ug/zumzs”) ved

DEF

(a,4) = (2’ 4") & FuueS: (aunsu) = (au) s'u’).
To par e satedis kougruenle, T, de an fmlm«?w il sawm -
me  par. Het er Gt at ac, al

(a,n) = (a'A')] & THteS: tan' = ta'a.

Videre g Colev Mﬁmc&,

LEMMA. Kowposchonew + L RxS ev howmutatbw, asroccater,
g faw (0,1) souw mewbalt elewent. Kowposihonun - ¢ RXS
ev  feorwmutatin, mu‘aﬂu;'ag fav (1,1) sour newbralt ele-
meut. Relatsnenw = er ew hougruensielabon i

(Rxs, +,-).

BEVIS, Hov en magd’ al eflnvie, wew it er 4T [J

DEFINITION. En ek (med tellw fra R g meevney fmS)
er ew cekvivaluushlaane ¢ RxS. Akvivatusktoussew, clev
vholeliololer e gwel par (a,4)€ RxS  teleguen afa, oy
realcdin iﬁzo,/cu(, weol telly a_ o9 mevney A, Entwy
twle X hauw skiivea Pa frwmen X = a/a, wmeol ew
parvmole  2epeesewtaut  (a,n) € RxS.

Bemanke, at 'au//m = a/a, da (au, ) = (a,n)

s

2.2. BR@KRE(-}N/NC;. Jﬁvlfoa,c lewwuma 2.1 hauw vi ¢ cewq -
dw a/f ’ho’/wv) dvs. ¢ kuotealin RXS/E , defuen
'féom/ooﬂ'ﬂo%w ved Wf e d %msmﬁwﬁz&u: Hav Trokea
X aeprrentanlin (a,n) 7 lCbhwn Y @mmkmm (bt),
defiens swmmen  X+Y  aoue  Groken, cev vineletiololro
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SUm vt

(a,2)+ (b, t) = (at + ba, At)
af wpmmmﬁwm, oy produllid X-Y Ao Croken, dev
e tioloty proclultd

(a,4) - (b, t) = (ab , o)

af wuprestwtonlivne. Vi Hav aldra
a/s + b/t = (at + ba) /AT
a//s . b = ab / at.

SETNING. Med cé(/.vw ’/ana,/aw‘ﬁ"oubv ev mao/u,?m a,,[ ’fw,/cw,
allsd tvotuntoe (RxS,+,-) /= |, ew kownatatbiv W?
med  nul- elewmentil  Off oy et - ebirmendsl 1/1.

BEVIS. De ¢ Lewwma 2.1 aufile Egmska'ﬂou ved /f,m/am-—

honmwne + g - i RxS wedarvto wwmioldil Gal #L tevo-

Yeeulon RXS/E, et ev oevten mok alt vire, at thuveo
tdle X v ew modiat m bt +, og at - ev distes-
Guter- m At + . Veelger  ew  represeutfaut (a,4) fn

X  fudew v
X+ % = % + Yy = YH2 = O'Az/f./s’- =°/7
hvnaf folyn, at twhw Vo v smodsat i X=Ys.
T al vie duw dititubie lov behagln lioke X= Y4,
Y= bA o7 Z = %, Ve Ficleo
XZ +YZ = % -Yu v Y- Su = Saw+ Pt
= (actu + bcau)//sutu
= (act+bea)u / sutu = (at~+ém)c/gtu
= at+bA /.y . CJy = [% +% ] Yu
= (X_+>’)'Z b

DEFINITION. Hew oveufo kousbaeicce reug (xS +,-)/=
Raldes duw HL SES R hovewcte Tuolriig , og clew

&W RIST]. R s at frewgd af R wved ol
Yttt  elemuulione i S. .
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2.3. DEN KANONISKE HOMOMORF!. Kt e Hlat, alf duw ved
a —> a/1
Geabuunle azf{«v,[obmuj ev e Wy&ouwmﬁ
R — R[s™1].
Mo kaloer cue  Tanouislee homomo e af ’W«ticu, R el
i %w%mgm, RI[s™']T.
SETNING. K  Fanoniske Houmomnti : R — R[s™] ev
ek v, Ty o fun tvia  tlewmenlione ¢ S ev ujufmc.
] temaflinde fald ev  kougrueasiclofionn = beshut
veed

(a, n) (a' 4') o an’ = a’a.

u

BEVIS. "fwi":  En %y = /1, s ev pareee (a1) o (5,1)

/tou?wu,ua, fy v fﬁtaﬁm dlwf:n el ue g) su at waf = ubl .
Ha u ev aejM&w/ {}'{?,w tvaf a=b.

,:/uu.«, flwvin': Ea aAa =0 sh ev @1 = A8y = Of = 0/7,

79 féfgx{ui ev a= 0.

€' Goeldso udus foudscetnsing ou .

"' En (a,8) = (a)n), 48 fudis ueS, sa at wan'= ua's.
Lo u e ugu{wu, ’/r'{gw hewaf an’ = a’a. 4

J

LY OBSERVATION. Ved dew koawouiske ﬁ/omowwvﬁ : R —- R/s]
af bty elemunln ¢ S ovtw § wmvekble elpminliv © R[ST'],
Hi nwin 4€S, 4 ev Un m'ﬁw’lc,o?aauwk&wt%vm
A/

Rer 7”5,{34/1/ adtecdes, at R Hawn dwé[ym £ ew /mij
A, twoni elenuntoone ¢ S ev wveddte nefop Aanw
levmunltivne <+ S e /w?.u{cmc.

25. DEN TOTALE BROKRING., Af senliy vulivent ev flfelolid
uju&m elemuntlon, d.v.s Soum S Mgw iy ol
R™  af egubare elemewttn ¢ R.  Rou brrved oo
ko  Tishring R [R™) '] haletn ogra e
fotale  trokring o R.
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2.6. BREKLEGEME. oo et Fowmmutubhvt wudegribedsovncice R
far vi R™ = R\fo} R fotale ao’/cwj
R [ (Rviet)™ "]
far alise ved ot wveboe alle elemuenlee +0 ¢ R.
SETNING. Lad R wvwre el Feoru i ta bt Mﬁ?u'lck-
cundde.  Ra ev due Yotle trikawug R[ (Riges) T T
el &da,utu,.
BEVIS, Xad X i ew rok {msla,éaj ta mel-elenera it
%, og sk X=94. Ka ev speecelt ato, alhd
ae @\fo}} An vi  hau 'écéa?lz tidhn Afa. Vi Law
X- Y = %h-Ya = %an = Y1,
fwmaf folpon, at X ev davectitel (wed X7 =% ) @

DEFINITION. Delle &3% Yeal odea wk?uh%wuwofd(/h
/57/0’/(,&,9/%(/,

At #[jw, at et  Fow mutadivl 03272 fohronnade
R haw opfalles 4vue ew delaig af oit %w’/c&(?,.m.
Opfatil <htedus Ran eutuve Lok X Akuive

= = a _ - f
X=% = 2 =an! | aeR, r€R\fo}f

2.7 21vIsioN MED NuL. T aludinclilighed Afriudacelles <hke,
at adigas nil-element  hike o S. i O€S,
er Foustakbione af ’ﬂ'kof/c%ujm i ollodi sl %’th/&ﬁ
tilinesrant, idit vi fay frlgude:

OBSERVATION. Bao'/cmam R[ST'] ev "@W@Wj%} %qu

fuww Tt 065,

) M-MW ev Asul Lihewolt Haraldercsent ved ot

dows mal- oot o3l o - cloment, 05 v faw
ot =14 & JaelS : A01=411 & O0€S.
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72,&46]:{00“4_1«3 Df'ﬁyj’”"’“g) 798¢ Badkir &8

] alnwnde lighed  geldew fov due Rauoniske fiouomoufe :
R — R[s™] ﬁlfﬂmou
UDVIDELSESSETNING. Entver rigliomomoti ¢: R—A,
dew aftidoley elemenlin s+ S ovev 1 tuverdcble €lerscaTin
v A,  hau eutbyoligl wdvicles il e Mujﬁomomavﬂ
%« RIST] = A “ha filkrigen.
R —— R[s™]

*y _-TF
A < 7
BEVIS, ”E“Ljd«:qﬁ&d,”f Entivey ool X Fan skacves
X = a/a | aeR, re S,
0;7 Ao ev X = % A = ad//_\ = a/

Huis  Fromormonfren F : R[s'] - A erv ew wudeiolelsc a/f

FiRA, o w@)= G = F0- %)= FOIE(N) = () p(a),

’ﬁ/v—na,,[ . ,
F(X) = ¢(a) pla)”.

Henaf Folpon eatqoligliodin of 7.

M/: OWW, atl ﬂf’ﬂv[dmuaw, : RxS = A detrnent

ved (a,4) —> ¥ g(a)”

v ew fomomoti : (RxS, + ,-) — (A, +,.), rg al duw

wapehitenen M;W%ff—on&w = . Oveevy, al dw

tolucercole ’ﬁ»uwmnﬁ: (Rxs,f-,-)/—z — A

fa  hvoltenTlin opfy(oa/.) ole stllecte Frav: [/
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3 Ke aationall tal.

3.1, DEFINITION. Bw’/a&ﬁmbt z[(zvioy) '] daumet
wd o it Rowmdatiic wutegritelsovrcole Z  Raldes
de ratonale fals é&i’“’”’ og ‘Kcﬁe7m4 R. Etlevuuln-
nwe « A Raldes rationale fal . Ko elewnsline <
ZNjof  en /Lejxwfww, ev dew Roawounirke hononioii
(z,+,-) — (@,1-,-)‘ wpchediv. Vi vt (nalan) alie
idwﬁfiwu, elevenlivie + 7  meed dewn Cillecev <

& wved ddewne af’f—b(o(%mj, g alise optall, Z sow
da @ic/cﬁt/a(,})ma/fﬂv‘folmfm:

Z— R.
Et sationalt ral ev albsa ew bbbk, Med olew zind-

'{50/7/5, tdewbifikation  Faw  fet rabiomalt fud R
s kalvea

x__:a/,s-:%-_:a./s", aeZ, Ae Z\{o}

sour  em Twvobeut welluwe Yiele fud a, s € Z, AFO0.

52. ORDNING. 7 ng R detrneren ew elation Fealdil
"miivdie ewd” g ’Kcﬁc\?mt < ved

DEF

v ey B yxe (% [ mmend

SETNING. Med dewmne elation ev (R, +,+, <) et od-

nel feﬁuu,c/ tve poschve  elemunliv ev elemenliime ©
R, = {"™m [ mm e Nf

BEVIS. Xad P S R ’56{(7414, DC(/(Wtau?aﬂuo

Ret  en *lart, al doémmego&m. P ev statil wwolw * R
Endvideve st it 4t, at O&P 7)50/6% cle g&ounx/ac.




75/[57/5 feniels op ﬁy;-micj) 19871 Beolev 70

viae, ol dew fo hwtad  cakonalt Bl X+ 0 gelelew
Ae P el -2 P Hakl skiives A= %a, a,0€Z,
at0. R s o= % s = TAs, Raw v
ewdola a/u;‘nje, at |

A’=¢’/m/, /DEZ)%GN
ko A 40, e speccclt p#0, wmew sa e ewlin p €N,
dvs, A€ P, ellwv -pe N, dnu. -A= "F4 € P 4

BEMERKNING. Kt v #Rlaat, at dewne 2elation pa
Aelrvcewcdyw Z stamwmey overews ned den alleaede
didfonts  wetotiom “wmaiidac eud” o Z.

33 FELLES NEVNER. Ra s = "%n  flgn dit, at fwud
rabromalt fal A Raw  Skaivts
2= P/ |, peZ, menN,
allse wed /bmﬁvtr nwwvnen., Endoidee Fac mduécﬁ
W{/ugc rattonale Ffal A, -, qke G alliod shkicves pa.
%m’l’t/l/bbl. ,’{1: #’1/%).,. s //‘k. = PK/’“// P,}.-—/Pkez)/ué'ﬂ\//
aldsa ed e /Fw/é[m, posbr moevnin Hi en

Ai = %/',”’.i) 9: € Z) /nieW, feauw Vi soue 74&5&/3 neev -

ney /57’“5‘ mo= oy,

Fo aationate tfal B/m ,Ym | p9EZ  me N, med
P& _ PtY 3 . P %
m+m M.) %-%- "’\/l%<%,<_=>7°<7/'

39, VDVIDELSESSETNINGEN, Bu gewcrclle lédw'alpéam/»c&z“mg 2.2
ﬁm ’&o’laz«mﬂ,c ruthanwd v Hew %&ujﬁﬂwomﬁ'@v P - Z — A,
Souc a/}ZMaLw elecnewTiv i Z\{0] ovew ¢ wuvetible eleacelon < A.
Vi Armarkwn ’fa-lut) al it Akl ev ok, al Wtjﬁowwfpur/z-
{it/‘u. p: Z —> A a//{ir/'[p(w elenunlin < IN ovev ¢ wvectidle
ele v tin < A} Hic atan ?[u}, e N, e twuvertbel ¢
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A, 44 e zrg,uf pl-n) = - @(n) wvekbet + A (eeeel olewe
wiversc 7’(~u)"/ = ~ 39(%)"), Viderw — mcucter v ow, al
dev  Fo ewtioen 2ting A Ferccten nelop Ew ruglommonio i
Z — A, %uu.{(j a//'ﬂ-dé’a(mlojm

pr— Pl
Udecdelies set wu,% e ad uju Alevier :
Lad A vewe ew fbultg, ﬂ/u-z: ; elerecclivme

o~ N
nl, = Tyt t Ia , mEMN,
er vttt Ree ful'.o(,w mﬁof = Mjﬁowao'tu.m«ﬁ' :
Zz e /4. v

OBSERVATION. Emn Mjﬁomommﬁ' r: R — A, tivor A Lhlc

er aul- w%w, , ev gkl

Ho by Wjﬁo%wwm{iéw v:@ —> A <hhe e 'u:cd«(/c#l/ir; Feicelen

et  rattomalt fal A #0, 4a at @(A = @lo) =0,, o5 =4 ev

7, = o(1) = (a2l = ¢(37)¢(a) = P(27)Q =04, 09 A

ev ﬂlfjc&? W-ng-

KOROLLAR, Zac L vamw et {‘ﬁ"‘“’“) Tevore  elemenlin e
il = G e 4, meN,

ev F#F 0. B Ariccten %e)‘of 7 uécjﬁomomnﬁ c R - L,

og due ev wychdio [

3.5, PoTENSER. Ewm  (additirt skevet) Rowmutati- Grppe
(M, +) Hoakoles eu bycligt deleley, huvos dev for totnt aeM
og vt me N  gelede, at ’&'9%4-},7%

nxy = a
far ew o9 ftue Ew {bfswmj re M.
L Foo el we N ev w!ﬁ(dm(?tu.
' i, : X F—> mX
ew ewdomtofe : (Mr) — (M), o5 Raw alisa opfalin
Your  elevmwnt ¢ ewdomionfirtigen  End (M), . Hel Tat
E/r/suu,/od 5.2, Videw ev 7, € Eud(M) nefop tiltdd it af
me N wved dew Ieaworisfee u&jﬁo%wwmﬁ :
n: Z — Eud (M),
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Beh&ﬁc.[au{. u/dsc?/m/, at 'a/fﬁ[dmiu%c n, , welN, ev
’gvyckﬁm, dwi. wvelible elemenlin < Mﬁm Esdl (M).

Ea ﬂf,éw,im o;:fyzc[,t fvﬁ[;vu dern foe af Aledvidelsesael-
’M/I/ug 3.4, at dev Fcctes wefop uicjﬁ,ow,ommﬁ‘:

@ — Euo(,(/\fi}_

DEFINITION. Lad (M,+) vew ew eu@caéz‘ detetiy, kot -
e fa b gruppe. ﬁtéﬁﬁo%ommﬁlcw i R —> Encl (M) tGe-
,éafum Ar—> n, , g tn Hvet A€ R ﬂclcgw ewddo -
neoe flew 71, 0?.‘&; 7, s x> Ax. Bllecet Ax =, (%)
af et elemecut xeM  Raloler e Q'L poteus af x.

36, POTENSREGLERNE. Jad (M+) vweew ew ewtycligt dole-
&‘7, Teort wueta b qruppe.  Jro elemcnlin X, 4y€ M og 2avte-
nale fal A, m  geledey :

7, Qegcﬁ : ()\1-/1))( = Adx + X

2. ch,dq(/L : [A/u)x = A(mux)

3. ’L@g/(/[ A [;\'+7) = Ax + 5)7.

Bevis, 3 gl owl/u'}w, at w/ﬁédmﬁm n, X > Ax
ev ew ewdommnti, alld al 7y € Eucd(m), oz 1. o
2. regel ua&u‘ﬁw, al a//&[o[mllﬁub Ab> 1, e additw
oy nwulbpChater @ B — Ewd (M) G

3.7. BEMERKNING. En  mewlbiplihatiol skevet, Rourta-
hir guppe (M) ev eafyctigt  deliliy, tets de Fo
twet ae M 7 vl me N gelotev, ol ﬁ7m«,¢(7m

X" = a
fav ew g Teww ew '[oismaj re M.
Fr euw saolaw &@w v m%&‘?m‘a el }\’q
de, A'Q poteus af xe M, o3 ;bo"utd’bej&wnc e

R T O SN L
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J8. OBSERVATION. Jor el elewwal x 1 tu eubydigt deletes,
H ot mi Fefro- Feeppee M, +) o7 el  ratonalt fal P/a,
pe Z, ne N, e polusen 4 = (P ) x  Desteut sown

mg = PX
Hi w (Pt x) = (nli)x = px

PGTENSSETNING. JLad x vwre el elewmund < ew
auﬁym,'?t deletes Foucvnufatir  Gruprc (M,7).  Kew feia-
o medop  éu Homommte : (R,+) —> (M,+), An at
7 «, Wuéj ﬂ%{dth/uﬁ/m 4 —~ Ax.

BEVIS. 15T pokewsiegel (¢ fobewcdebse wmed Tx = x) wdt-
s/c?w, at ,a/fMofyoLdgm A~ Ax op Fylelew det stclliole
fwav:  Er omvendl ¢ B > M ew a«f‘ﬂd[&/@b&icﬁ, cleo

073%7[5&/0 At shlliole Frav fb/f?/w Nt af Poleusncel i -
g o hel ehaponent "Hele Tal” 3.9 (ellew 4. &), at

Fan v(p) = px ., pe Z.

P o tid P, pe T, me N Haw i dete
weelth) = ()= v(r) = px,

honaf @ (Vn) = (%) A
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FOLGER.
ORDNING, FULDSTANDIGHED, KONTINUITET

DE REELLE TAL

1 Fundametalfolyn. Fularbacdisted.
DEFINITIONER.
111 At fpds Gehagln vi e kowsastalis sd-
el ?”"‘7’/“‘6 Vi wvit sadvatbiliovir shkicve fescupsor-
siHouwu, additit, on wolfrlat fr G skuve Gh<).
Ved e fole ¢ G frsHs Sow  Geleeudt
%/H“u e (a;,0y, . ) tlhe ot (x,). Specielle
fv{fm ev Ao Rewstanls ﬁfffn (a,a,--- ) , Hhoo
a e et ethneat 1 4. Ved ew ”“‘é’ﬁg at
W;Mc x: N> G forshkn Soun fé’tkm;wm;fafff,e_
of  formew xof fwen J:IN > N er ew shewgl
(N, <)) ﬂcfﬁ!{’gw_ aof  hew Cuteg ner LAY
el (7).
Folgew & = (%,) kaldes voksewds , Tois
x o ew Rowswmnts a: (N, <) = (G,s), alha
o X SN §

Tilsva weade  dets nen e g&&é . Sowe Fwll, Teteq-
nelre ﬁuju neorotow “7
‘Bffj"“- & = () Faldes ’ﬁ:%ss&t, Hvis dee
Yoty elemudic ¢, 6 € G, sitdn at
e S Ky £ Cp o 2lle ne N
Fo{ffug o = («, ) &cjm at Have &%m&w@
(e & 't tlhmut © G) ellun it fowvegas ned a
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s dew WL ol €3> 0 < G Fade b matwilil
bl IV, %&Mwmmdamwﬁ%ﬁz%zw
galden [0, —a[ < &, athd oo

VeeG, JneiN YmelN: mz2N = [a-a/<e.

Eun {b/(;,a) dev Han ew Qwuse vads Raldu Rewregt.

\%4

Eu#{fc,mmmfuw%w(,o dem%
BEMERKNING : Kb wmiagu af fomeew

INeE N VmeIN: m>N = p(n)
fomy p(n) ev e wdsague owe det watunlige fal w (et
predikat) shive offc i "fu et vit fdu getdeo pin)’,
Ilf’af nay fon mﬂ(b&? m&uﬁc% geeloleo f:(u) " elln "t
nwlen alle w galteo p(n)” Negatio ne, af et
saolawt ud/u:?/w, alisrd tdsaqmit

VvneWN Tne N : w2 N A nowp(s)
kew skives " fon wewdilly mange w geldso mon p(n)’
Ret Cebysten, al oo ﬁuz nyw%f:b&;,e Z; F1< Jo < o
sbans o wow p(4,) galdis fon alle m.

En #(f" X = (Hy) FRalder ew @wda%#ﬂ—éﬁgf_’
(elew e Cowthy - frlge), Fwis
VE€G+ HNGNV%JWé'N: m,m 2 N = /O{m‘"’m/<5.

12 B oducte guppe (Gr, <) kalds gakust
ndwit, Hui dw fade eb  forste eleweul T Gy
(e windile posctiwt ebement ). T megut af st
Se et lowg, Aow vi oflnl woe Aaslen . For e
,f;,’{jf_ K= (%,,) ¢ ew diakul orduel Jrepefoe (G,+,<)
geebelee ,

(v e e ﬁm&éa.mmﬁ»{ﬁffa) & (4 e MWZ/&J)

& (x er kowstaul fa el vl Yei)

,Qai:_ﬁ; ved at awvewde difiultoniine el €= mundyls
porifive lempnt 1 G. |
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Enw ocrdwl Jrppee (G,"')<);S"°"“‘— thelee ev clsferned
ndnel, Ages at v fol odnd J ew S‘z’la‘*‘“/ ’
Grospepec hace vi Fl fuilheyow Lolnt Fo elernecndiv ka)alég)
med a'< a’ fude et ac€ G, sxlds at < a <a”,
e da o"-a'e G, thhke e dt wmiadile pessctur
lement, faucls e eleoment O€ G, saGds af §<a’a’
AL 0<d < a’-q’ ﬂffw ne a'< atd < al
Videre geelolen, al v ¢ ew Fet ordwel Pregopoe (G,+,<)
M%We>0 oy el givel ke N kuaw beshu-
we et &'>0 silden at

0< ke! < g,
e v kaw Sucecrivt  Besteuw me €y €2, 0 & € G
Shledin at O< €< E, 0< 6,<& , -, O<Ep< &y, ; en
&' it mindile  Clawdt €, &, - Ep o, E1-€;  Feu-
dew v O0< ke’ = g'+rg’ s E-g)r o+ (6 m 6 )HE =
€ < €.

EKSEMPEL. (Z)+,<) ev ishut ovdwed; (@,+,<) ev Yl
odmel.

1. 3. BEMARKNING. Behagt ew oclnet guppe(G,+, <), cew faw For-

73 steat :
fw (/()%En‘ﬁm méfo{t?(, L 6 e foustaud (%d/zduﬁa.&jm’())
bea et vist trice.

For 'Fb/(jm ¥ = (%) ¢ ew Sadaw Yruploc Yidler v o?/sé’
(0 e tw founddasmsntal foitse) & (a e kovvengrut
S (K b otk fu ot vit duia) )

At e %Dfo&.ﬁ,ﬁ/ b deo fuwdss Fal ordleeds
7@(4,/9/;(4} dev Tean c}&q,s/ca,’éuo (K)

19 Af detiniliontine %‘/{70& Cw rlee €l v Fere
SETNINGER.
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Eun WWW!&’I{’Q& e Tegueewset, ’

BEVISERNEs idien v velhkewdli. Xad of F. et viae,
at ew /coumj,wt {o’{f. x=(7,) e ew ﬁm@%%-
,G’fj;,.- Lad E£>0 vew ger. Vi mwﬁfe,w
Outm‘uim ev fet, oy kaw defon Deslivewe €'>0 sa
2t 2&'ge. R ﬂfa,w, haw te Granscveidi A€ G,
kRaw ¢ Kl dtle &' Dertwume Ne N, satedes ol
[Mp—-al< e foralle m3N Fo alle mym 2N frude
be Gy = O | = [@y-2) + (a-=,,)] < [7,~a]+ [4,-a]

< elvelge [T

15 Mea F(G) beleguen vi moeewgotro of ﬁf(fw ¢ clew
nducde Gusgepee (G,*, <). R F@Q) detincen
b kowpssiliow + ved ”m?wwtw addieon " :
a+p = (AytBa) e fo'{?m > w1, . At e 1I2% 3
at FG),+) e ew kowmmuntatir qugppe. 7 Fg) te-
feguow v wed  BF(G), FF(G), XFEG), #F(G) oLet-
weceug ol bestiewcte af fcz;«uewsz.aée ﬁ'f%, Hfreudla -
MM%’(’?M, kowvarglule fo’f;,u , Wfo/—(’?//v

SETNING. BF(QG), FFG), kFQG), S F(G) ev wndecgpuppen
F@G) > BF() 2 FFG) =2 7(3'"(@)% AFE ,
xf/to«,st.ﬁ(?w}.
BEVIS. Lad o mj/m mud ot wvie, at Suwunitw x5 =
(O tBm ) of P ﬁwwmwﬁ?fw 4=@:)”7 (=)
Gue v ew Fuuoéamm%w(ﬁ’{oa Lad £>0 view givet
Vt'/t’-ma,u)‘ﬂ?c, at ozdm&;»u‘,&v e, g Rac dewfor
berttwene e'> 0 satleden att e/ s €. Tt Ll g’
kaw vi Cesttu me Nf)/sz//\/) aa at
[t~ G [ < &/ Fr alle wm >N,

% [ = By [< €' For alle w5 N
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Ve scettee N= max fN, N, . For alle m,m 2N ev da
&%L oveuntiucte wlistedse OpFHldt, g vy fae

/(lfn,fﬂ,,,)—/l’(,,,,-fﬂm)/ < /"('h‘”(fm/'/'/ﬂh‘ﬂ'm/

< ehrelse O

J bevaret Ho  at KF(G) ev ew tdergregope <
('F(G),f') rher wman wmee fpreecst, at Tuvis ,fbif?oum
0(=(a’.,,)07 B=(f.) Hhav prencevecdicne 4 oy b, d T
Swumin Kt 3 = (4,+05,) (W dew Mot Qlly —u = (-1, )
Naeuwseverdin at+b (wp —a) TJdt vi Fn ew lowu-
Vgt  folge A = (x,) wmed liux (ellew Ll n, ) G-
fc?%w {o{f’?um &(4.174(74' Ges fewede Greeuseviends fer vi:
Afbilisssicgren Toise v o fomowanfe: (KF(G),#) > (G,+)
fd%?fz teu  er %5744&; uder e, SF(G) af

6. 7 aualog: med et vl feewddt aw twde for Ceecece
DEFINITION.  Ewn fowmutadir orduel grupo e (G,7,<)
Ealdu ﬁﬁ@.ﬁ%ﬂ oo ewtrvtn Mwwfﬁfj@ 7
G @ kowveeginl. et Celyotes allod ot FFGl-¥FG)
Ew diskat 0rciil  Guppe (6,+,<) (Few. (Z,+,<))

e ﬁo&&mﬁaj Mew  gewerelt : |

En nduel 9ryere (G,+,<)) clee 07"}%{@/ &M}W
(k) ¢ 13 e fwaw.

Roinod en (Q,+,<) thten ﬁ»coamaai. Fers. e
ﬁ{f;,m n — Zv:1 27V ew %/EL—MWM Feendla -
mmlw(ﬁ/ffc ¢ Q.(0O).

Eu t,g(’;,c, ovtunta tesle &ﬁccm ﬁbea&)kuwaﬁ, Rowd -

vt  ovdiit Giugopc Raw —mee kovachkt —  fealilss

2/2 EZWWE




Talssteanes op byquing, 1973" Btyes b

2. F’/{g%&m

2.1 Ve {cﬁm?/tzu SM? ew  Rowmmutatir ot yrippee
G,+, <), og w vl vie, at vi pa ﬁzaw?(.lg? wmade
kaw udheyre  (G4,<) 1 ew Fulontoucliy hpwimnce-
Z’?& et qrgpe (G,+,<), haldet feswupletonce

G.

DEFINITION. 7o é'{?u a=(0n), A= (3,) < G lattes
cchvivatinle, og v skuvte 4 =5, Hw differenn-
@'?,m a-B = (a,-[,) er ew W(”folf?e,

SETNING. Relatiome, = v ew Rowgpuewnselobio t
gugppou.  (FG),+). of Ftpn i G

3%22 'ﬁcl-ycéw et wlitionce = v ew cebvivaluns-
wlatise < F(G), oy al dew Thavmornrey nwd Kotpor
“honwuw + 1 FG).

BEVIS. Fn o FHgew a = (0,) oy B=(B.) Fun v <fote
Ade i bio new

@ = S a-B¢ec NFEG)

Hevat %/7% Cstawcdin, da N F(G) ev e wedeqruppl
(F(C-}) +)

2.2. Relattonin definmer Speecedt ew kongrueun-
wladion < hutw of wwdwgrappane BEEG), FF@G) o
kF@Q), o dirae cdlen g pie twole ololew N F(G),
fn, v ewdvidine ;Z/fgu.w&.

i

SETNING. En fo/% a=(",) < G, dev er cehuvivaliet
wed  ew ’Gcwsbé ﬂ'fq/c (s Wﬂ&c'm&«%ﬁ(ﬁc.

Uo. /Eowuu%(,tﬂ/g/c WWW%) t’/vsé&reu e -

Grewack f-’-’/;% (wao meﬁw{{équ wnp fonve gt
ﬁﬁx, wspe Wﬁf%)

BEV/S Vi faw e skuive o= a'+v, fue al e

Cu ﬁcww 744”;& (eerp. - -+ ) 0z Ve e Wi{?’/vf’f&-
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Hew e v speewlt ew &Wm ,fo-,/jx_ ('2441.,)/07,
=altv e salde m%&kwu&ﬁw
(2enp. cee ) 79 duned selo tw ﬁcw«aw #fz&
(wp. ---). H

2.3 Q&t&ub&m&'we«,ﬂ—{ o= (x,) ¢ G ev kowvee-
uuat M@W%W&ammwmm
kowstaut %&—{’Zc Muwe pacceat - Eﬁ’gm a=@n) haw
W%ﬂmma Woyka«. Lvin dew ev bt va-
Cud wmed e  fesustauds ﬁﬁ’fc (2,a,--- ).

Vi vt opte wamytte 'kuw fui- m&wwfﬁfdmaa
SETNING. Ex frtye a=fn) < G en ew Freudartutal-
ﬁ{%, ’ﬁoway fewsi tivis duce v clevi vatiul wed Cutivor.

2l stue MWM
BEVIS, s Fria ! ’fo{fw uciiddel tart af olefenitcons ne,

Colek L;_{fc;a;/;w wt deo fou tw delfilye (o) ot (vn)
gulolen foo 2 m.  Heio [d,-a, < & fo alle m,m 2N,
er aldii &/aaadt [, — oy, | < € fn alle w2z N

“Lis : /4u¢¢.7 owvewdt, af #—(f(,“ A =@n) ilbe er e

MWW.MMO% Jaot vy myzm e feind towe.| He
v, ab dw fiudn eb S>0, alledes aft
Vke v 377},/86/7\/-' HRZKA Ja-a ]2 38

Fr k=1 haw vi allsd fide g1,k > 1 s ol [ -m |3
Vée{f?umm ¢t K= kz>?1)h1) faw vi frinde }z:kz/KZI

saledir ot [, ~ [ 28 Aumant vetgn vt K>k,
o9 feisclen 75,/e3>/< s ot (x| > d. Tt v

M&tbw/t/ siteces fhcden VU f; < §u< p5 < o7

ky < ky< kg < - Sour  op fytden

0(; - | 2 8 fn alle m.
ﬂo(’ﬁ«/;um, («,) (ar ) oo decfor thike celvivatule,
07 v/&Z¢ {"?j" view oekiivrbile wned 4. [
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KOROLLAR. En ﬁmda%%ﬂ%@c oo Tty e Iower-
Gl %c{’fo@% ev Selo /coum(iazgut (eol Sucurne Grawse-

r— 7

£

ev hvivatlud wed ew Foudfack }@//fc (2,4,--- ) &

J

&8

NOTATI/ON.
2.9 Vi behaglee mu specielt Yreagopete (FF(g), +) af

/ﬁ—o%ﬁédow/—w@’ﬁ:rlf 1 G, g hkewguews wutlationu =
fwi.  Kvolicwlin (FFG),+)/= (= FFG)/FFE))
’61:#744.&9 vl (C/;\,f—), Etewmenlicue © § ev ocekvivatics-
Rloanes wmht. = . Fhvivalwblbaastn, deo wepetislles
ﬁcwf\(am&u%dﬁffim x , Tedequea (). Kowposittomen +
t G e Drobuul wved

N +@ = @+P5.

(G,+ ) ev aldsi ew howintotor uppe , 23 af Cita -
m;/w, ar> @ er ew Thowoments :(FF(G)}+)—'?(Z}\,+)_

2.5. NOTATION. Foo et elewmud a€G Delgnww el
Be G dw chvivatenthtane, dev tudetiololey clee kow-
stanle ﬁff}c (a,a,a,--- ). Rl e Rtanl, abt o wved

A . . . .
ar—> a definmen ew ki fomomor i :

(6,+) — (&,+).
Vi vt oftut cdewkfieccre elbemenlome ¢ G ameol ceren
. . A c -
tlleclv < 'C\;, ﬂj aldra Of{ﬁ/m G o E&w Moduw-
pe - G € G.
BEMARKNING. Sour dilwoeugele af FF(G) bestan celwi-
A / . / dew Aot -

valeusklasstn G opeusyutis af oo Felyon,

mfuwv ool a.

2.6, Vi il mu wclviode nobw&wgm ¢ G "l ew oud-
. A
mj t G:
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DEFINITION. Mecl ch/-;.\, »ﬁek?w Mwoew?f\a,w Ce -
stiewde af de elewmevden AF0 ¢ G, v Taw
ew wprasentant a=,) , foo Bilhew dew galdiv
«, 2> O sz alle m.

n

Ved ﬂ’; %meau X,Y ¢ G al skrcve
X<>’<=9Y X eP N

detimenes da ew wtabouw < 1 G,

s/ET/\///vq Med dece ovtefon ddetrinerede welatiow <
ev CG +, <) ew dnel gricppe, ’ﬁwsqomﬁu e—éc—
menlie ev eleamecline < P AWo(wqm ai— &
er ew  thowmomorti : [G<)<—>(G <). S
BEVIS, 7{;»% et W&w wsulblat ow crolacele Grup-
per okal v owe PE G win, al O0¢P, at P ev statit,
aywtdwﬁ;’@umf*aeatq%ld_wa\’épm -XeP
Ret fousle ev #lant o/o—{’ defincttonen. For at viae,
at P ev statil, velyes fbp elerenton A,B € P 2epace-
sewfanlnn: A=@, B=@, sa at a, > 20, .20 fn
alle m. Ka ev x+/5 ew wpresewtaul for A+B wmed
4, +(%, 2 O fo alle m, o A+BEP, Hi ellns van
A+B =0, oy alda at(s = (or,,,-f/!,,,) ew mé{b—{% aySa.

Kauwnwe ¢

0 £, < ar-fﬁm

stulle, at °x(«)mmm€frf/zmoahhcd
ol a,t@%/]:;éo 7

Beﬁag/t videe e elewmendt X+ 0 ¢ G,oymfjca,ae—
prestutant : X = ®. »Qa,?»tdob/u Enlew e 35,20
fov u.uwulcj mm%e, m. ] aa fald Aiaw 2 =(5.) ew
Mﬁ(% ﬁoue&mmmowzo,a}mww,
ﬂ-fg,c, ag/sa,wu/:msmﬁuutfbpx anv vy, at X€ P
Etln ogsa ev 5,< 0 ha e viat Hie. Ko fotgu.
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5 =(-5.) e ew wprasewtant fn -X, v ele-

wenlo, ev 20 (ewdda >0) fia & virt thiw, 2

1 Alsvaneudr, al v < 48 fald tav -XeP
So&tm},?,(,us Acchle pis;‘a,uoé ev Hbuiviel G

7. Rt folfgx/w, al dew Hfenved olefunerecle vdning ¢ C/{\
fa‘f G opfalld o dc&uoeuﬁcb, GEEG alewmmer over-
ews wmed duw givme crdwmang ¢ G.

DEFINITION. R ovtwfr houstrwercd. howmneu-
fabine qduccde qpuppe (G, 1,<) | tidetorlooiects
(G,+, <), halden fowplbionn. ((wmere preesnt :
Py howplibions ) of (G,+,<). .

b (Gr,<) e fuldotendsy, eo G=G. Sou
v ow Lt skal a¢, ev (§,+,<) aldiod Huld-

s%ddj.
1.8. OBSERVAT/ION. Hvis a=@,) o A=A, en fuwda -

mmfw('fo((vqu i G, Adlide at
X £ for MM;Q Mmaigl n,

=4

Ao ev @S@ié\

e @) -@ = @-X) Hha da ew 2eprasewtaul
(%Mu{b:i ew M#{fc af p-x = (-, ) ), Tevia eleren -
e alle o >0, & v stullic at @-@ = 0 el

at - € P

N
29, SETNING. Tl At ebmutl Ee G, tide
et elewmed” £e§+$scf at O< E<E.
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BEVIS. %a Eeé‘ =P, hav E ew uprmsentaunt o =(a,), v
at o, >0 {;n.au«,»n &E%O%a%hmwﬁf}c
ne dev fudis £ G et £>0, 44 at

E,SD(W 70177, u.uoa&,&,?m M.
Anvewds Obsnnvalion 2.8 pa ﬂfgu«,of (« )07 dew Ronstaull
ﬂ{% (e,e,6,---), faw v ¢t G: O<Es@®=FE &

BEMARKNING. Heval au, a,t fvin tw {a’l% x=(,) ¢ G fan

ew af %4£n4wm g " 'ftouvm?but'wwzl
a" "moé’ﬁff%”/ aa vl den ofﬁmg‘w {d’g,c Have

]

dew 20munce E?x/us/avé Omivewcd dw Yeevee £, ai"&m»

#fg,w,o((a( E, opfaaumﬁ'zztc; ﬁwma{e;w.
skabuvine ‘f%dammﬁwf'fr{ " el 3,:,', da vl dew Ao
'fir(’gx. ¢ G tfhave ‘amme egms/cazé ﬂwcmaz(, faw ew fof-
}L“(“ILGWWMMWiGQMMM

ev ‘ﬁmm?out t G, idit groeusevendiew shke uo’-z{wuoar
%) M'ﬂmv

A10. SETNING., Xad or-(qr,n) viere ew -ﬁmola,mm»‘wﬁfof(?c ¢ G.
Ha m#fw (4.) ¢ G %auv&«?wt weol groeusevoerclieu (@).
BEVIS. Jﬁ,{% Qaatmug 2.9 ev dit wok at wviae, al dw foo
eltwerl €€ G, fiwdrn NE IN, 42 al
la, -@[ < £ foo alle 2 N

e x = («,) er ew ‘ﬁuwdarmmﬁwfﬁff?c, kaw ve Rl AT
grome €€ G, fude NEN, aatlioler at vi b mym 2N Hfay

€ < A, -, < E
Fro & fast m N gelolw diae wligheclen /-ynecu,&b for wewele-
&5 fma,u.g,c m, 0? avverolin Obrrnvation 2.8 fa ’ﬁylfw
(ol = oy, Oy =ty oy =00y, e ) 07 de ‘ﬁo—uslwwli, 'ﬁfgw
(<&-€ -¢ - ) o9 (&g ), ifwv w i G

- € s é‘rm-@ s €.
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| I, -@[ € € foo alle m > N.

Ltt. v den /w'g/ﬁ, alighed, Glot med "s" 1 skdt fr “
Hoos, G ev tat ovdwit, ev Wl /v't’shcek/u&:?t. O fwis G e
distret cedwel, ern Scetwl)wgm hiviet 4

BEMARKNING. Hereflon vl v allid sdewtificere elemenlin a€G
med dues Ciltedew &‘eé‘, og albsa optatlte G 0uc ew olel-
'moew?,aéc G ¢ C,i\

211, V& kaw me wioe

SETNING. Fr kowpbletionu G <) 2 (1)< ) getden

) Eunfien M%M;ﬂf{% i G ey kouverocnt t G}A_

@) Eftout elwwt i G en greeuse vieadl 22" ece Fov—
¢

€, (Cf,\,m‘<) v feldntentiy

sevis Phataudene (1) o3 @) e begge videfiotolt i dow
ﬁz&%m Scet%du?. Lad 01 vice, ol B)ev eu kouselveus af(i) oy (2):
M (é\;'/';()_ Hfan ijs/zm (k) ¢ 7,3,) atllsa T
euttr wlfdtoe v G o =0 fra ef vot tun, e h-
5;\(444;0&4,9 Viviel. Vi hew derton autage | at dew &
# tlomentic 0. Ved Frst ot wdvetpe ew cet-
MIMWA a&mf\u&, W ve ot dew fuder ew med-
#{’jg (4,) ¢ G tuliewde aof clmenlsc d,c G, .
Lad we (A,) veew ew ﬁcuﬁam%ﬁ/(}c ¢ G,
o fwet me N hkaw v - &A%MW.SW
/ N
f-?z&a, ﬁr(’jx_i G (2) — “Telwme et elovents
X + G, sateclyy at A —a, [< A,,. Hewved v
vi tw fofge (a,) omed ebmenlic ¢ G, el ot vt
©G Haw g g )< A, b allem

Mevad slullin v, at ;ﬁ/f?am [/4,.4) oy () ev




/
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cebvivatenle ;fp’(?w ‘ c/;\ Ba (A.) var ew ﬁ?mw-
Yol Lo, e L O ew ’;fu,waéa,mcu"wé’fv—%,c v

A Ak A .

G. Kuaf oty usdludid, ot @) e eu Freeecla, -
mMﬁ/{fc PG, o3 da () getden, ma (@) vew ew
/tmmg,m»‘ ﬁf;,c/\i &, R (A,) o5 (#,) vav ol -

212, Kowpletionwe af (Z,+,<) e (Z,+ <), da (z,+,<)

ev Akt duck og dnveid fudonfeendis.

Kowpletonwn af (Q,7,<) e de reelle Yt orancts
puppe (Ry#,<), souw vi sewese skal se meatntae pa.
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2.1 Vi 4&1‘&&72(;. we  for wdea (G)f-)<) eccolme ew Kowwre -
Badi  ovoluct Gy e (H,+,<).
DEFIMTION. & afbildicing f:G > H kalder koukinuet ia,
T a e b element i G, i

Veen, 3G, VxeG: [x-a[<8 = [fix-fll<s.
Af&'{a(mj,m frG—= H kalder kouwbimued —Hwir dun eo
Rovtbinuwt © Hhowt dewmwd acG.
SETNING. had [f: G = H vece e koubiuswet afCelat-
%dt%. Huev ew f&f}m A= () £ G @Wscmdgzm 4,
Sé__Hhan MQJ{&’{;’M tx = (#lz,)) ¢ H pawereidiae £(2).

(7

32. En hkowhirwest w;&{m% aftbilibow alks feowvee-
Z,uoﬁ #f?&v + G P /conw%«,«,&, fo// v K Bucirned
wd WWMMWL G 1 a,/,’ffwdcé;ﬁcd Thder
Y Cildn ol WWMM?M t H
DEFINITION.  Ew aftiddning f:G > H kalolen sue:
famt (elln figelst ) kowbinued, v

VecH, T3e€G, YxyeG : |x—y)<é = /f-#y))<s.

SETNING. En  wwifrrmt  fowlinued aftilduieg £:G>H
& houtimuet. S afbiletsy Auwdamctst —Tolpen <
G pd_fundamtildotyen < H oy i ofbloon to cehes:
vatuls {-'}'{;g,wc'G pie_fo_cehviva e ’{&’{;puo H. 7

AGsolit verdes + G, op it souc ew a/{&(m;
I1:G =G, e weifromd koutimuedt. Sl ﬂ'/;,u,a?!af&}~
hedwn [ Ixl = Iyl] < Ix-4].

33, o towemates : (Gr) > (H+) foo vi & Gt aa-
Vtudiligt  hacleriwue foo wud fawe Roukimuikt, cdet deo

qulden
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SETNING. Ewn_thomowmats f: (G+) — (Hr), doue ev
Rowlimunlt ¢ O, e witnmt howuld meert.
Bewio. had E€H, vaw giver. Ko £ ev cw Doumonnfe,
ev flo) =0, 2 kowlinuctelew © 0 ik devion ot VT
haw fincle Se G, |, & at [ < € i [x|< S
Foo alle x,y€ G med IX-y)< 8 Afuden v denfre
T#x) - #y) ] =] E-y) ) < €. @
7%/céus&om41lﬁ(dmo¢m - (Gr,<) S (é\,+,<) ev
koubinuend | ewdda wuifonk. Al ‘/3?7@ Ct af
Scluung 29 1 fobudele mud o affilaudiige. ec
or e bro— , En m;e&a; dinstro loto-
wmofe  f£:(qr,<) > (Ht<) vl dadacd o Mmtiadcé?-
fed idke vaw kountivwet

34 VDVIDELSESSETNING.  Entivty wnidnml  fowls et
‘H‘WW? t: G- H, B (Ht,<) ev fulartwudis
ko eutydigh udvidy #{ ew widfput kowkinunt _of-
WMQ ,?: G —> H

v N A
Bewin. E’tg{ya_uvqét_cé Hvin ta wdvidelre £ : G — H Gt eo
koubinuent, ad geldew fro hork  elpweut A€ G og eutiee
ﬁ/sz X=(an) ¢ G, sow kouvergues wod A, ot Tilld-
oty £ix) = (Fn)) = (#0)  leowvecgrrn mod F(A) Ui

faw  albha _ A

&) ff;cm t = 4 = ﬁ:“m f(“m) = ;('4)

Kool folg  specielt ewtyaiyfiedes «f £ ,

Ehistus Tie Houl  ehmeat A€ G TFdn folpo a=(@,)
i G, sow WWW%A. &@m)&uﬁmﬁ!f?@c,
sa ev o=(x,) ew ﬁuw(amm#wffoff?,e 7 G Q’& 7[ er
wil frot howbimunk, e fl)= () e W;WW
pA 6//,7&/7‘0»@064%%%"?)@ geie

#{Zj) tw qrewevands. vf@u«-m W%m&’& af fase -
g~ b af Hvid beeco #—/;uz a =(a,) vt teraglio.




—_— . x =/
/4/%.'7/5/64"41}3 0764774444?} 1775 #O’fj/ou 16

Ea %%47 0(/-:(0(,,1’/)\ ewduw, ew )4/{0% N Aou Tetee -
vt mod AEG, 44 e . m.o(a?o(/a"/ém'-
vatecle ¢ 6. Fa £ ev wilformdt Kowlmwed, en
ol CUlid tlyeme ) = (fin)) o3 flll = (£(x]))
elvivatlidl ¢ A Fo’fgc&? faw fx') = (f£Gr))
Aume  Grewstvewnds Aot F(x) j@(ﬂ’ﬂ)).

Beteques  doume  qremsevacdy F(A), %aw v allid
defineed  ew »{&:(azmj f: G > H, cdlde al e
for ﬂ—[do,w x=(n,) ¢+ G galde
Ui o, = A = Ll &) = £(4).

%> oo

Mwﬁw)wfamuw%%lﬁ
Az ve maw Glt ol wie, ot f:G — H
e andfn kowlinwed. Hvis (H1,<) eo diskacd

ordwt |, vioes ollile t. W a/bt)éa,f/l/u At a;t@’,+,<)
ev ftet ovdwilt, oy &mgw, 0 geott €€ My Hedit

Raw v ve ele H, wuwd g'<e , og Kl tt €'
kaw v vmlge SeG, , 4 at v fo a,b€G
2% la-b] <o = /f(a)~f(e)/<5{

Til  ele neelen A,Beé,\ Baw vi Fude 7(2*/[34/0 @)
#7(ﬁ%)1ié;mw{fduo\’=/4 &iu-ﬂ,,,———-B}aZL

m>00 W m 00

it f6,) = FUA) oy T f(5) = #(8). Mool
luttn. vi, ot Gt (n-f) = A-B oy G ()~ F(5.)) =
f(A)—f(B). Hvis [A-Bl< &, Hav vi decfor
/W%-ﬂm/<g fa et vt few, o9 devoned . |
[ft,) - £(8,)] < &' Fa et vist i T grewe-

[ fa) - fe)) <e'<e M
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35 Fr lowoweotn L (G+) = (H+) T v e 9t sonrecdy
UDVIDELSESSETNING. Ewbvew lkowknweart Hhomowonf

fo (Gp) > (Hr), Fom (Ht,<) ev fulbdsheudey, hav eeo
uc/yoécg, wdvideloe Vil e howtineint Bowomote £ G,+)~>(47)
Bevr. ke tw howomnf ev howkiuint, Fois o huw fo,
dew v wiiformd howbinwnd, e el mok al vive, ol du
ewtydliyl ﬁmka«bﬁ wdvidetre of F Kl tw kowhnued af-
ij/ f G - H e tu ’éomommﬁ (G,+)-—>[H+)
ir A/BeG , fiudn fotgn a=(), B =(5) ¢ G,
dev /éoum wed A,B. /m en f(A) 7(8) yreuservn -
dicwa fo ' Plgume fr = (Fis), 8 =(F(6) ¢ A

Be ﬁf x+(3 = (%, + /3, ) /Eo—umj/%w wegd A+B,

vl frf Flatp3) = ( £ t(3) ) /wum;,uc neodd ,f[,4+3)
oo ] Flurs) = (Flan180) = { Floal b F)) s i
af Ffolpone fx o3 F. Grewevadie ev deafn #A/#(zsé

3.6. UDV/DELSESS/ETN/NQ Euntwen, foulsnuet Howowort,
f: (G,+, <)—>(/1’+<) Hvn (H+,<)&oﬂolob>/-maa&i_,
M ew W"'f’aﬁ Mwm Yl ew feoutemuweld ’ﬁow%f—mﬁ
F:(8+,<) > (H+,<)

Bewin. f law ewlydigh wdviden Wl cw Powkinuwers fouo
o fe f (G;*)—) (H,+) , v steal Tlol vice, al
wdvidilsee F e cduuntio : (G,<)~>(ﬁ/<) ,@at ev note
ot v, ol dew  fo hwut t&m&ut‘EéG*_gA&Zc&u
f(E)GH Ete men T EGG+ Rav e WW&“’W

a((q’) o(wof,f%mwh>ofna¢am Mé?gu

D?Aa ]C(K)O;fnza»é&.% O?dq,'&w,w—:

ma v fave F(E) = ﬁu«,{(w ,M_”b

Jou ol wvise,
a/tdw?cuo(wc&t earpe "< " /&uwuwmﬁf?
Reo ficdes et €€ G, , + at 0<E<E. fiaw E~£ 30

oy demed i foloe AT allereds vile ,f(E 5) >0, ww
e 0< f&) 3 @+ Fle-2) = fel+HE)-16) = F(E)

H
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41. Xad (N, +,-, <) vwe ew rduct g Lo en

(N, +,< ) ew fommutatiov orduct grppe, o9 w feaw
Chagle  howplitionn (A +,<). 1 almbedetiytiod
wdvicles Wl ew walboplikation < N, ML Hawgeo
Swwimen med ak a/{fo(’w?,mm X > Xa , X > aX
(ﬁo’/u— o7 Vtus bremu CH pli feateon maed elestn il ac /)
Lhodee mé(maa'?m v honbinids of Gl ncigen : N> A,
DEFINITION. En ndust iy (N4, <) siger ot Tave
Rowli vuet  omulhple eatisu , i e for Buet ael
gulolen, at @{deymm XF> Xa og Xi>ax e
kowbirwnts a/{/ﬁdmf,«w : A= Al 7;4:—'{’;,6 Sat -
%«4‘4,?3.3. er Al mok ot feave, al disst af Cilolviu-
e kouFuwedi © 0. i At ev Flfaldd, vl da
cdola veew wuifomt  foatkinwnle, ole vif af Cilde
Fusscansutel (Hyow pe fssdurmschol oty o3 houver-
Jle fo{?u,/m, /EMMWM;,M} 09 de vif bevaw
ol va s,

4.2, SETNING. E} ocawt lgeun (L., <) tarv Fow-
honuent  madbiplhatire. ’
BEVIS. Bt ev mok at wire, at d fn ot a0 <
L galoks, ol MMWOM«. X = ax ev teowls nwat
t 0¢e [ . M56L+mﬂcp&u&t. Rt ev Gt at ce,
ot 07,52 lalle € L, Pty &= la) e | fansten w3

Cfr bl x wmed Ixl< &, aft .

[ax | = [afix] < Jaljale = &. @

723, Fo b #{?/fﬁz a=(@,), B=(lu) i eu ocrdwet
%u? (A7 +,<) defirern fW%J{W l>(/3 ved
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a3 = (%ufa).

Q—d’&v tt ot Sc, a«fmaea?oémf(A)%L%,/?,w
£ N ned downe Rovpeoss feowm o7 e k’d&'/w.c o forls
additrn e tw g (FA),+,-).

SETNING. had (N +,+,<) vew ec crdwut u‘a.;; wreed
bowdinuat mudbiplijeatis . Tlt v rued BEAN), FFA),
KF(), SFN) ’&% m&e;@’am bestoewdde af Tr-
Ww&._ﬁ"{m, MW@M#{;@, /EMWQ f%@m

W{b{fw 13' /l (g«a&@w
@) Be BFN) A ve SFIN) = VBe KFA)A BveNFN)

@) e BF(A) A asux' = pa=pal A app=al

B) ae FFA) A Be FF(N) = xp e FFMA)

G4) ae KFA) D Be KFE(A) = #8 € KF(A) (o9
liwoff = (bwn)tiu))

BEVIS.(1): Ba B = (Bn) ev egrewsit, foudy ob elemeeut
ce N, , wbdn at Ifn]S C Fr 2l m. Na Frdp v
o< /ﬂ"th/ = //’)m//vm/$C/Vn/ fr ally .
A v=1(v,) ev e Mﬁf{’%, ev 7/562 ifb(fa»u (1Vl) e
w{;‘{%, g da muldiplikation wed ¢ ev koukinued,
e 07/145 ﬁ/{jw (c/V,,t/) ew %u{;&(/;,e ﬂ&?dwaa, meed -
foun wa, @t BV = () e e Wﬁ?y. 7Tl svn-
rude wed VB,
Q) fotyr @t af (), idit v faw a=x' & o -xeSFA)
kuw hvis den v cthuvivalut med cufioen of scice Aed -
#‘[f?/w [‘g@tmu? 23), e At mok at viae, at (3= (4,f,)
o it itk Aty ) - (o)
Nu o & saof, B =pcf, aa ved Jucfrgen avveudelic af
Q) Fhwi Gples = (iog) (Bog) = ' (Beof) = aB
(): Ptyn Lgelicn af @)ved ab Gouylle, ot e folpe o>
staul ’#fjx’- [
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449 SETNING. Lad (N +,:,<) veer e orduck i mees|,
kowdi nust  mulbiptikation . Matliple kationpn N fi%
Ada e m@xc#umm bl e koweposidoe, - ¢ /\,
saledr at  (N,+,+, <)  Bllven te ndmet ting omed
Rowbi munt  wdic pli katisu
BEVIS, Entydighed. Moir X,YE N, kau v feicde {Mfw
K= (), 4= (3,) + N, wmed Wumdcum, X,y ¢
o oew M/zo-sckow Ol /\ wed Ao aunforle Cﬁmxkdx-
G, wa vi Tawt (S’aztmu? 73(‘/))

Xay = i a3, =

h-> 00 41-)00 ﬁd’

Maved ew  prodaklit XOY  wdhykt ved wudbipldifa-

Youww v /\.

Erasishuns.  Grapru (//'\\,‘7‘-) ev  hvoteew i (FJ’(A),+)/IJ=[/\),

Af Satning 43.(3) oy (1) Flyen specielt, ot

FFN) e 'ew detring af (F(A),+,°), 5g o& HF(N)
e et sdeal i dbumd-o{%u? Vi kew devifen Te-
kgl A sew eu beofiuteig A= (FE(A),®,-) JHFIA).
et v bivielt ( mew nogel msfcmotc&?t) al vise, al

dew Herved defruerecle wautliplikation ¢ A opfyloler de
stcllede /cuw,- a0

7.5, Hvi (A+,-,<) er ew mawet ’I/tu? 2ed oot meci
Wl b pliatcan , Ratldey olu, ocvenfon foustbrerede -
wede  wdvideloe (A1, <)  f howplefioren of (A, ,<).

1.6  Specwlt tfa, et oveliel ﬁ?me (L,r,+, <) ew beotu-
I“‘&hm (L +,-,<).
S/ETN/NG Kewcpletione <L)f) »<) af & nM@wz_
(Lt,-,<) e Lo el ovdwmlt ﬁc,ouc,u_
BEVIS. Pt ev wot ot wvite, uwcaw/!ez_ e
wothbett.  Elmenli A fae do ew  wprasndaut
x= (,), sow opfglde,
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it oSk, fro alte m. Ba a=(x,) ikhe
e wulfotye, fuder eb Sel, M al wligliedin
S5 u, gebden fn wewdelio auge m. T skelit fo ot eo-
statt, «  med ew (oemww) d(,cﬁr/(’éw, Raw v M?‘aa(,)
ok 0<dg &, Fro able n.

Lod o1 fnst wvise, al din fn dewne wpresenfaut a=(x,)
fo A gatden, ot ;fé—’{jm a”l = (0,77 e ew fuda mesutal-
f;’(ju‘a. bad €€ L, vawe givet. Vi kaw da tewde NEIN,
sileden a® [F — 0, | < 6872 foo 2lle w,m 2 N,
Meiw .ci (2%

fo '~ [ = [, - [, /], § fa,~wa) 6 “ < &
foo e m,m > N. A
No ev aut klant, af GL ev weven A (W) =A. G

DEFINITION. (G r <)
75 %

(ﬂ?)"’)', <). Loy, oratucecte 7”’“‘/”/"" (/R,f-,<) e e
Wl Yoy srdiccle grappet, Fh 212
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4 Kowpletion af adwet Cgeme

9% Lad (L,+,-,<) vewe ef oednct %cme Ra Raw v spe-
ceelt &MZ& deww Row e fatioe, Trduecte Grecp fee (L,+,<)
o3 dewnes  Rowplition (1 +, <)

SETNING. /"/tof/o,o&,éa,ﬁom ¢ L Raw &0‘704—75 ted violes
i eu 'éouclomm o ¢ L anledin at (L,+,,<}ou
el ordwed ‘&;,(,mg
BEVISSKITSE.  Oveavy foust, al wmulliplikationin ¢ et oedut
geme e Routimuwert + due forsfoued, at fr Rowvergents

1 o /

o @, | ) 3 (B,) e opse pwdukt;fpffm W ﬁowmﬁwi’
73 dun greusevende o procduklil af ?’Lae«/acvwwlu/mc
/‘/&va,)[ ’ﬂm wfgdbqﬂaduo Fou ?I/Um elewmenlin A8 < L Baw v
va%g,;, ﬁ{;,m, (or,,,_/ g (A,) ¢ alolmam?dw, L‘ 1::&0( A 0?3
Sow  groeuseveedlity. For ew ﬁmpm;‘ww “ i L, 0w off?/(olw
de shllece #rav-. wma v dufr %ave

&) A Brﬁ'mao("ﬁiuﬂ% fémq"/ﬁm-——ﬁmornﬁ%)

o3 da ‘ﬂo]uxuduo Fouse a{ﬁ@wgw af dew givue mulfip bhatiow -
¢ L ﬁ’ffw mlydcjﬁcduc

Ekassteus: Vin  foust, ot firwugt«w (%) do;fuwwu ew Rowrposi-
/wncL dvda/f’ﬁwum ﬁu«,aﬂmiwa%/’pgsﬂzz
Véﬁewﬁﬂ(b’fouw m; Vos denant, ot dew s4C-

der  deteneecle ﬁmpmkéu 2 o;bfyldw de stltole Frauv:
)

4%2. DEFINITION. Kt adlecly, Foustrwereele ordsecle ﬁ—ja«—c
(Z\,f-,-, <) (farn moctéf&,énkom Aowue Aedvanty tlot Te.
ogques L) Rateles (Flae-)Rowp blioncs af det ovducce Gge-
me (L#,-,< ).  Kowmpliionwn af de ratconale fals odue-
dc{cjcm(_, (@, #,, <) Faldsa de reell, fals ceduecte Te-

geme 7’&;»&7»‘4/} (R, +,-, <), fﬁzlz
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5. Supaewmumw 0g sufirmum.

5.1. DEFINITION. Xad (M, <) vmw ew wvineflekaivt, fofalt orduct
/mﬂeujdz, Ved et snit ¢ M fnstas et par (PR) af thte- fou-
me dcémm}o(:/u af M, Ao Wbﬁfﬁ(ou

P = fwinorauliv for & } Q = {maporanliv fr P},
Jdet vi foo et m‘fﬁa‘M;f; elevmuul aeM acelliv
Mo = (%€M [ x<a ) og My, = 7€M [asx}
ev (Msa,Maa) t&cus%ﬁg et snit ¢ M. Et 12ml af ALewne
frm siges at vew elemondbestust (ved a)

52. SETNING. Fru et vibRanligl swit (PQ) i M galden, ok
Puv@R =M, sy ol PnQ ﬁo’ﬂgrmaﬁcﬁa&(a) et elewmweed. Swil-
v tlomeutbestout, fivis_op. fun hwin PrQ 4. Hotit
ev dit nok, al P fav ef swuprewmume (bl at @ Lav et
BEVIS. Jacdd x€M. Enlin ev ¥ munvraul fr Q, 73 sa ev
x € { munoraunliv fo @ § = P, el r» ev thhe muorant tn Q
o9 A fudin ge @ med g<x. Hew ev g mafouw,tfm £,
oy A4 e o?/u: x e fma/omwﬁu;ﬂnP]:-Q- AW&uﬁ,’/=PUQ.
Et elewmund ae PR vil dets Hltowe P, dlels tltioee
62={ma/o¢w25uﬂ»7°} o9 et vl devfor vene scoale elewcent
a?,owwm.wl safwma,uoﬁw? A’uﬁ:?amvuw{,t, at P tav
St'lf.umum a. Mu ev a dt mawdatlc elewmat < [myomuzZu
fn Pl=QR, 09 4z e Q= M,, o3 P= {riuoranli fr My, =M, &

53. SETNING. o ew vt moeugey (M<) ev Folpenole betiivgelser
vekvivainle :
(i*) Eulwen dhke-fous, opaol bogpoeusdl dilbmwungde hay el suprermunt.

£") Sutivey chike- fow, nedad &W“fd&lw{am el tuformune.
(i) Etlwot suit i M e elowend Costeudd.
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BEVIS. Rt ev mok at wvire, at (') & (), it Cevinet oo
¢ e (i) trutoten avatlogt (elew ved at wdwmyll, at (o)
fn mangdlin (M,>) med dew suorsalle cedmiing > ).
()= (): Xad (PA) vaw e& suib ¢ M. Ko e PHo,
oy P ev opad '6c7uw.se/t (da @ #2). ch&'} Tav
P e suprenny g af sa%'mi, 5.1 fb/{fw,ﬁf (PQ) e
elemut bestenl  (ved p).
€)26):  had S vmie ew chhe-to, opad Gegrewsit
deb mawgde af M, 4 seel Q={ma/om2&,,fn831
P= fminorautiv frn Q F. Mo ev R # &, dda S vre op-
ad begrewstt, oy PH#*Y, da vi kbl ﬁMP2S,a?
S#2. 714’/{;4 ole e ni feouew eo
P= § minorawnlee fr QY
s .
pbte WG { maprantn for PJ,

i 'S’ v optagl, 03 ot X ev ew majorawt fn P,
W e X Speedt ew mays 1ot for dilrecengduy S P,
oy dewned elemunt ¢ Q. Vi sttt , af (PR) ew et
suet ¢ M. Ji%'/f;/c ﬂwwmfw co et Scdawd swit
elevid bt ved et elewwent p. Adle edenecat P
b fhste elimut © R, alfsd suprwisn fn S [

DEFINITION . En ncluwet W}p&, (M,<) , e of;%,{-
du ew af dire octhvivatinls &%W, vl v

EKSEMPLER.  (N)<) e suitfutontacdiy . Rew gatden
udola ot tulrn thie-foue, opad Geqrausct delomiigote

af N ta, et siohle elemecut ( ”/\/mu&;?c fal” S@zmjbw.)
Aunalogt med (Z,<). Bevineod eo ew (Q,<) chbe
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61 U lehaglic e Rommntativ, mouit guepps (G,*,<)
Bw  hatoter yuct bubcstandia , Tvin (G, <) er suibftd-
skwa? (5.2).

EFIMITION. (G, +,<) sigen al veeae arfimedak (ellew
eudotiok ) mdwti, hwin dew Kl hwtd clement a€§

oy Tt ehment E€G, Fidn & nabutyl fel *,
satecles at a < ME.

Rt e ktunt, ak QMW ev cehwtvatedd weed
EKSEMPLER. Bet s b, at (Zr,<) 03 (R,4,<) ev
arkemeclef Ooradnecle.

SETNING. Et madwt CGouwe (Li+,:,<) er srkinedik

o, hotn oy huw fivin Fouw m > m! en ew mecd-

#’{;5: ‘L ' .

BEVIS, Ettwant ovdwnt &(;um tudeteotedee Ao ratiowale fals
me  Sowe db('&ouou (”Ezo/w),”BS’) da At Teaw M-

W7 ¢ L at &ha.?/ﬁ ele vmealie af for mren rn’"

%‘”fﬂ_” had a,£ €l vew gro me elemenlic, wwed £ > O,

lis G50, faw vi a< mE fn alle m. Vi haw defor

au%aj/c, at a>0 FRa (%) ev ew wdfr’((?c, galde

n < €2 fo nelin alle w, specelt fa st ef

w I Al m galdeo defrr 2 < mE.

Thuo, fwin” Xad e L, vwee gevel . Reo fricctes & NEN,

s€ at 1< Ne. Fn alle m 3 N Fuden v¢ dnfor

1< Ne § me , e sa ev’

<

£ fn alle w2 N, 4

6.2. SETNING. Fr_ew kowmubativ, rsudt yruppe (§,4,<)
e ﬁ«(’mc&. '&;[w.q,&(sou celevivaule :
@) _CL e W{u,emw%

(n) Eutwo, voksewdde Lowu( ’&qxueu/ﬂ/f‘ ﬁ{g,c t (2
/emmg»twf'




Talsyrtewcets opbyguing, 1973* Fotgen 26

(it'i) Entuen ﬁw&t ﬁ}c ¢ G Trarv ew WWM cled—

/ 14

Gv) "G e fotgefutantendiy oy arkinwdisk ot
BEVISet oo G'ber efln #’Qﬁ“‘d‘ deagrom: ()< (i) lj (‘(Zﬁ}
%
() =>6Gi): Ev a= (x, ) e vokseude, ﬁcws&t #t’?o(,)
09 Aot @ = supix, [ne N} v a Tave grawervec-
a. Lad Wu&? g€ G, wvew givet. Rew “-€<a,
a-€ <thke majorant fo woewgdin {0 | me N}, sa
fiucter et N€ IN, st al a-& < «x,. F all
>N fiolen v wi, oéxifo—/t’dn,owaow/aauaa, at
a-€ < X, S K, S a< QtE.
Vi tav ol [0n-a|< & Fn ale msN (8)
) > G): Vi fne Geviet dudivekts, autagen albic at
deo findes et suit (BA) ¢ G, sowe thhe er elovscceit-
Gestunt. Ha P chhe Hfan et sl elesment, feicoleo
W et pecP e €>0, datedn ot opps pree P
Lad o1 mu fout vie, at L & _haw Gesfrwmer si-
bGoor_at vi Ylligee ftn RH2e € &: Vi Gesheawmeen
foust 5’) aatedes al pte'e P, o9 &mgm %’o/{jmo ﬂ=(ﬂ“),
T a, = p o+ 2" R #{j" e thie MWM,
o ditteruwsen (Kpp, —¥n) = (2"7'¢") (éﬁm%fc’ e~
ke oot walfilye. Bu di o vokscuss, suttan v of
(i), at due thiee hau veew '6«:7¢ow.s£t. Speecell kaw
A, thie tlline P to alle m, sa diw md feudes
natunlipe ol n, sitede al o, e @. WV tar a,€P,
% 'Irze{;wv v b muwadhle mﬁm&ou fal w, Adleclen
al Ay € Q, tudiw v a,€ P, a,,, €R, dvs
pt 2" e e P, pritele .
Med ¢ = 2" ¢! Aa, i altsa opnact oot oruskeole.
Vi stanlin mee wed o M/Cagta‘?t elewmenl a, v P, oz
damnen )4!(?0& a=(ny) , ﬂ""(ff‘«) Tt G pa 74’/(2"“"“ 2%
Foust ralons £ > 0 4 G, satects at

PR

S
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ay = d,+ € € P, ﬂ,=0(+25,€Q
Tt svaneende méfwm Mar K, € P er Gestuul, €& €44 > 0,

salidn at
Xondt = Uy # €y € P, Bonsg = 0, +26,,,€ Q.

B—fym (1..) e voksewde oy beqraeaset (f. el of & elerment
i Q). Jfo{g,l;(u} kowveryersr dew decfrn mod en Grewnevie-
A ae G Ba (x,) e /coamfml‘, er ditferensen

(€u) = (%, — #p.,) eu W’,fo—{’ , % da (B.) = (A, +¢,,
stultie vi, af fo{j&u (ﬂm) /Eo—umgzmm&dmsa«mm
qrmevendl a.  kvn ae P, fondes et €> O, adlecten at
arE € P, muw ddli shiden wmod, o dee tfra et vil fua
geldi  [3, < are oy Br€QR. Og %o aeQ, Feider &
E>0, satles at a-e£€ R, mu Al stdin mod, ab
dw fa ef vl b gatde @-€ < A, 03 4,6 F

Vi slllie dnfor, o ciw wma galde ad¢ PUQ, mew dlle
e ¢ modshidl wud al de fo el sust (PR) ¢ G galde
Poa =G @)

(20 Af ) P Gt ot opd cutionn Gepuenset
a{».(?woa ﬁ{’ «-(«M) ev /toum?w,t, Hi fn ew scolaw for-
gt en -K=(-a() ﬁw&toy vokseucle , 0 (Ha ) vet
et /wumg,czc niod, 5_@”(“ ).  Fo at vice (55 = @),
v At dufer mok at vise, @t&uﬁawﬁ{%préfu)z
ew ok W;a (G, +,<) fae e wonoton c&,{ﬁf(g,e

v

Ve fms at  ud ew wmmda videa,
at %m%;@ %@m s feeclen %ZC;:Z//

Ve hfw brue mutligl e Fy Stc-
&mu m;wcw TS W for wewdely smauge s
J dit vzmu%n(uma&xfﬁ m%ammddﬁ{jﬁ
kaw, vt ﬁm%a.fc Wl din gelder Oy S Ay fo alle m3 4.
Ve %fwmm Wﬁyxﬁ'w;2>ﬁ,sa&a&/sw¢m
f/tdw A, € #, oz wendeliy  mawge H. Jeet v<
o mdw,uaag/t ev_stallee & tmed ew M{;—(fc, feau,
w Qu!‘n,j,c 2l A galdw oy < fn alle my ¢,
Moo oleune pven ke Stopped, Ffruu oo rwn e
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voks ewcle cédfo/{’;x, (nf/ﬁ) af a. Hvo preecnrsw daiwmod
Shoppen eften et k-G skaidt, far v (eflin evwbtt
k Fhuge at thave ewnfllit « Wﬁ&,f{bffyw) et el ead
Ay af ﬂlffw., Wi ledsn at Ay S A, fo bl m3f
At procas. ke kaw fotscettv fn, Celyden, ot fr
ol 1> [, e wlighedun X S A, tfun opfyldd
ﬁn&w&ﬁ, ’m%j«‘—""' S/ﬂedezéévdmgffnw
P>t e b §y, dlidn o oy > oA, s
X kauw v klank “dbage eu (sheugt) wffageucls del-
Yty (@)
(iit) = (v): AL (vii) i{g/;u W, at G e f'olffcﬁdﬁafmu-
otc';/ En ﬁmﬁéammﬁ{fo/ffc x= (a,) o 'nfmﬁag &W"
S, 0g sy due tan et kouvtigead del folge, o de
Stle ouvtiginl. Endvicin wma G vwwe arnkiwediok
ndusk. Ethu faudli mutiy & ebment >0 7 G
o et elemel ac G, swledes at S S a fro alle m.
JLU’I{;/W, (nS) vilde aldsl vwse &Wsat For. alle
wEp e v vuidlabid  [nd - pd) 35, o3 euten
dc(ﬁ({j& af (m8) vl fawve deww sawcine skak. Heaf
llli: vi Gk, b tigee ou{a%o% af (m8) haw vew
/Eo'u'vf/vg/mt) e da (nS) va, ﬁw&f, ev AT 1
morsbiid el (46%) (@)
Gv) = (4): had &= (x,) Ve ew votscude | Beqriauset
;fé’ffc. Bet er ok ot vice, at 4 er ew Frolasated
#’f% oy Tinbet éuaw Vi, al ndnisgen ey avkimmediok.
Ka, {Bft’;m v leqraniel, kaw v fude ¢, ¢, € G, 3 -
bhan at csa, s ¢, fr 2l u. i folgeun thie van
(278 Mﬂ(ammﬁo(ﬂr/(fc) luwwnt v ’ﬁua&. J>O, oa?&dw
Al de Hl Gt Ne N Heude M%ﬁ'o% fel 3, 2N,
Swlody at [0 -4, | 2 8. Vi kaw & Fiede ew det-
ﬁ'/{jb &('h} Q/IZ (“'“/ Se‘f&dw ot D(anﬂ - “}n = /ﬁ(fnu— {741/2;'
o alle m. Mew si e
nd < “Jmu‘-“h £ ¢, -C fr alle »,
 modstiiol wied ot ortuiigte van areimedlisk. ()

t
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6.3 Soww meont er de hide fabs Gretpepac (Z,+,<)
ﬁ«,eaamoa? (nentiy dinkrct) op ackimedisk ramnct.
GWM (Z,+,<) FHar dinfor alle o ¢ 3@6’444«? 6.2.
nevnll egtukaten, Fvad deo Hatuilyvio ogid Ul -
ke eflevises,

Entwen diskut ocrdndd Yrieporae (G,#,<) et Prcldsreec -

. Ewn sadaw Qrecppee Harw aldsd e o .sa%"m? 6.2
nevule %m/ea,ér/p, ’ﬁwhag ke fivsy Hduw v arkime-
dok ndnct. R gelden me yHaligee:
SETNING. Entwe rowmmutalir, dikrnd 03 askemedpk
adwt _guuppe (G+, <) e Rewounk tiowof wmed (Zt,<).
BEVIS. had &, vVmw det fhste element i G, (dk
Mwarle /«—o—u’i‘vﬁc)‘ Vi v, ot  aftiloseie

piope, af T >G e e vomnfi (Z,+,<)3(,r, <)
At ws 4t, at of Clduiigen 1 e lomompfi -
(Z+,<) = (G,+,<). Specctlt ev e aldsss der,
sa 10 skal Vlot vin, ot dew o Suopekliv ew
wok ol vie, at fout ehment o€ G, Viltner Gl -
ldit. Uwdin ’61/4.7, of at cduia ev  anfelrnediok,
w v Ul, 4t du Frwdu et natuntih fad ", sé-
ol ot ne §a < (mt1)e,.

Hew ma ewdda  galde meg=a, Hi ellon vae
O < a-me, < (nt1)e, - me, = € ¢ mwdshid med at
Es van b wndnle frosiveve . []

6.9 B 1eelle taly ocrducde greaps e (R,+,<) e f//a—'(’gx.
kows bk bionea.  Folpefuttrtandiq , og o0 G at vew ar-
kimedink odnel.  Gruppe (R,*,<) %ae dnfon alle
de ¢ WM? 6.2. meonle cjeus/eaém.

Sowe et wivdne biviell ehrewpel kaw vi Te-
Aa'%z 7P (R, , <) af poschve 1eell fol seed
Mﬁ/@&k@ﬁo% Sotee kmmkm O’LdW?/u.o er deeo
S«(Ed'bwﬁ;,e rdning af weetl fal. bt a tt, ot
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(R,,", <) e e (wulliplibkatiot skwvet ) (Rowsuenteter
ordnwel Wﬁx. - Bemoerk, at 'twk ev motwguu Ao
mm&}e, ey ol pm#wc tlewenlse ¢ dewne Grap-
pe e fae R, [1<af, o "ebolutvewtica” of &
ement a en dir stoicte of talleme a oy a-1 Lot
ev Rlal at (R.,-, <) e fet ceduet. v al
vae ot A har e < scelucng €.2. nevule egwaka-
T, e dut wot at vise, at tutfivtn ‘hebe-towu , opad
&Ww ddmewgde of R, har et Sup il
(R, ,<). Feuce eqcuofeat wdmwkammdmg,cu o9
c{m'faf?,w%uvu&'m{a,t(ﬂ?<)‘ﬁmm¢dsmw&
ke, UV tfar ollia:
(R, ,», < <) e ew ﬁcasmm% ngmcduk,o—g,l‘@t ol veed
o1 v tades Yrippe.

6.5, Vi skal swune ac, 4l tutivee rkimedik oy fal
orduel, ﬁd&a;‘t&udaj Jruppee L Mamazf wed (R,+,<).
Lad »  Tew vise tw tekhe almnole Geet misgen o
ankivediok rduede  Gugpecn. Af dfinitronn ot gen
U, at v i ew sédun grppe (G,+,<) F vk ele-
mend a4 €, Bt elmewt £€ G, hun Terbume
el helt Vol /oe,:Z satedss PE S a < (PHI)E.

SETNING. &ad V=(v,) vew ew ﬁff@c € e arkiuwdiok

ndut pugppe (G+,<).  Huia 74{% (mu.) er Tegrewsed,

s4 e ’ﬁ{q/w, v—(V)&uW%{’q/- '

zevis. tcoles et elemewnt ceC7‘7,_ , s lecdtrs at

[ ls e fo alle m. Xad £€G, vew givel. Hew

teudes et MW&% "M /V se ot c< Ne. Nan
wll = [ny, /< ¢ < Ne g me,

e s [y )< € foo alle wrz N G
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6.6 SETNING. Enton Biomownfe f:(G<)— (Hyt)<)
mellewe  ankimedink ovdneds Grupriv er Rowlnwed.
MHots (G, +,<) deucle ec bt crdmet g FulotsFeewd.q ,
e £ oew /I/mvwnﬁ v i
BEVIS. Mo G er diskud ocrduet, to culivee a,‘zwm?
fn G hoatinwet. Vi kaw dectn i wotee af Gevirel
aw at G e fet ord st Vi vu(?r/u et elereent

4e G, o3 scellee b= fla,) e H,. R G e Fat
rdnt |, kaw vi fon Toed naturligt ful n Testewe 1t
et elment 6, € G, , sitdn at mS, < &, . Ve
fudew w0 < mf(3,)< by , 03 af dcetming b5 fot-
g dutfo, at Pt ($(4,)) e ew metfotye < H.
Herad ’Fv’(?,o., hovulinutlhn b, Hiew Ee Hy gwel,
Rauw v Deslemme €& O = O, < #fym,s&“w{- )E(J)ggl

twio Ix-a)< 8 Fwon v [Ex) - fla)] < F) < €.

Vi auta o bgte, al G e fulanbwunclis,
Skal wvise, f; fa?twu éf:vumﬁ. Ra ew mdumioo?
howonmr fo  eu tupektbr, Akal vi ChT vie, at f e
Sz jefeduor Lad b vuw et elowment ¢ H T
il me N kaw v fuude et pe Z, 4 ak

PF) < b < (pt1) £(5,),
g dumed 0 s b~ f(pd,) < f(&) = Sellie v
W,»’-‘Fé—ru, ’ﬁ%mm#{f‘ a=(2.) ¢ G, foo Tl -
kue  dew galdew
O s b~ fxa) < F(du)
B (£(5) e ew nel fotye, o 1@?% Tf,)) ¢ H
albrs qreew evanoliee. b Speeielt ev (f(x,.)) ew
meﬁ?fc ¢ H, ;g Al medfoee. — oa
if v e ﬁmomo'bﬁ : (G,f‘/<)"’ (H/"'/<) - at Kzér"")
e ew ﬁw_d«mi‘wfﬁ’/f@ G S G e ﬁzmmaag,
e a = @.) aldsd MWM, oy da t e hkowd nert,
sl w0 euoéa?
b= G #la,) = E£(tw =,),

M- 00 h >0

o A, at be £(g). ¥
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6.7 KOROLLAR, Entwes Homornwonte f: (G,+,<) > (H,#,<)

BEVIS, Faff?w wndddel ol af dn fore glcecte mtm;.@

6.8 SETNING . Entfivee orkimediok oy tet modwnd, futd-
Sheudiy queppe (Gt <) e ewlydigh oebily.
BEVIS. Vi skal wvire, af oftitdne X > pX ev tw
bomnte : (G,+) = (§,+) Fo ettivct et Rl peZ>iof
Hvio p> 0, ev dueme wfﬁc’mg e«  Homomeontfe :
G,#,<) = (G,+,<), 03 Bvin p<O, v afCldricgen
ew towomats © (G,+,>) = (G,+,<) Tall 4t-
feedole Flyen plstaucln  af Scetmdeg 6.7 4

6.9 Soue mavut (64) e Yreapapec (/P+,',<) anki -
eclio k oy fel oceduct o3 ﬁc&h)‘cuw&y. Ao e §rigeret,
b allic ewlydigt aa&{a7. Woio p#0, Hhaw Huvtal
poribiol  wett ¥l alhi e 0y kuw e poriliv p-T tod.

Vi ot mw sawte .um{#m(um O welte Yol
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7 R aeelte Vol

71 Vi ta b Ligeae oa’ﬁmot oo, 1eelle ¥2ly ovducde
Yruppe (R,+, <) souc 7@( feswu plitconew af dew od-
wede grppe (@)%, <). K u&&%ﬁm%m
de radiouale Yal. Endvidee Har vi seb, Huvo leden
mulbeplikattonue v & Raw wdvide U aokmﬁw
wudfiplikaton © R, setors at (R, +,+,< ) Clven

et orduct &We e reelle Yol ndmecls Tegerne:
csks

72 Rt en Rlak, at (R, +,<) er et mdwnct (nQdZZ

e for ettt ndwt @u«c}, Endvidere Tharv 7 :
HoVED~
SETNING. R weelle tals mamect gruppe (R+, <) Han

Lotginole  epenshalen:

(?) Entren Chke - You , opad Ceyrewwsel M%&ﬁm
[i”) Enber thiter- o, nedad ’ﬁc?ms&é‘ db(meaqée.%a/z,
@) Eftwet swit _eo elevnend Gesdent,

G5) Entwer volsewde Legpawsel @4 ev feouvengeal
(i) Entwen ﬁcqu&wa&t jv(g,c tean e MW el -
(zvfﬁ%:'nﬁvu MWWW;& ev fonvegeul oG

Ow&uug,cw er arkineccliok.

Entuey of disse eqiushkaler hasatetorcsces (R, +, <)
Clnidt oo tat nduede  kowmsntadipe g (§ <)
Heamed wmewes, al ewutiver totodudd Yruqope (G,+,<),
%M%tm%wmejw/&«% v Ziowuonf
wed (R,+,<).

BEVIS, Vi ﬁa,o virl (»S’oetm? 53 oy 6.2), at anac gt
Skateo e Shvivatwle © ewllpir crduwik Yrecgopze @G,+,<).
R (Rit,<) “an e sconle gewskat 0¥, vil (R#,<)
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fave due elle. Rue sidrfe plifacd eo tw kourtharen
a,f ’ﬁ'if;jucdz_

7.3.POTENSSETNING, Jod _a vaere el elrwmend ¢ ey arki-
medink, tel ovduct, fuldsteadey 9ruppe (6.7, <). Fev
#: (R+) — (q+), aatleetss ol (+>a. Moo _a>p,
er @ _ew tiowmts : (Rt <) = (Gr,<). Hvi a=0,
er @ _mullswomnfie., Hviy a<0, ev @, ew towtn-
Z: (R+ >) = (G,+ <),

sevis, (I Mwlt?w a>0). B fidnr wnetop tw fowomonfe @,
@,+) > (G,#), 44 at 1r>a, do (G,4) ev eutydigt delelis
(Soctmaing ¢ 8, th. "Brokin Potusnatning3.8)  Ra a>o, ses &t UF,
al ¢, e tu ’ﬁd—t/uofnmﬁ : (®,+,<) = (G,+,<). Af So&t’u‘hﬁ 6.6
ﬁlfj% ot @ e kowkinusl, oy v kaw decfn (Uateidelses-
satmig 3.6) eutydit udvide @, % ew Fouhinuel Fiouwwe -
£ @ (R<)=> (G,+,<). Af scetuing 6.6 741{?“") 2l g e e
74, SETNING, Lacl (G,+,<) vmee eu ' ole,_oz

Tl hwent elemewl a€G, oy fveid eelt fal pe Ry fricdles
nedop bu fowewonfs : (G,#,<) = (R, <), sa al ar>p.
BEVIS, (Vc' %)Zn?@ f=1), Parstanden ﬁf/fw euteee af Set-
mu? 7% wved ab %7& kowup Coteonen. :

(G,+,<) e (é\,f—,() —%» (R*,<), Hwn ”Mj‘“ e Yal,
ollew direhti : Entydighed. Autag, ol £: (64,<) > (R#<)
ev ew ﬁmw'mnﬁ wmed {£la)=1 dad xX€qG. Hves PEZ,
ne N, tudew vt

pa smx & pfa)s wfh) & psnfb) & £ <EH.
Hevaf fotocn CX, al
af (z’” #6) = sapIE | peZ,me N, pasmxf,
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-— e = — -

f@ - R, sow M@af/muﬁu (x) . Herkl keceves Yo
et XE G, at fmmgodw. fﬁ/pez/\/ne/]\//\ pa s mxf <R
e tehe-foue og opad &Ws&t. Henait vises, ot dea-

Eksisdens . Forst vies , at dew ficcleo e w{/&‘(c{m?

75 Sow méafm neowt e (R, ,<) e« feebobrtacdley
Map arkimectink orduel  Rows s fatie Yoyt . EC
'/,Oo:»&ﬂot” ele ment ¢ dewne gruppe v el el 2l > 1.
T hued wellt 2l a> 7 ﬁudm aldia a«..o?/cww
e Romomorfi: (R,,-,<) —> (R +,<), »& at arst. Bee.
ne Tpmomntc Tede . Af Scetricina 6.7
ﬁ/f?w, at {b;i ev acwaﬂaﬁ- g 4

gy : (R, <) 3 (R+,<)
Rew wverse %dej &kw exp, : (A’,+,<)—>(R/_;,<)
elles x — a*. Ret’ ses, at A w{Mdm? 0712
ko olefiners ved 5ow4{ﬁédwja¢ﬂ'£ 7.3 al
ﬁc(«mz}/ﬁ, aX  fast fm xe N, dewwest #n xe Z
dpnaest oo xe B oy twdely o xe R

Mtitduisgese log,  loliten Logasitmen med quusofal o

Af  kowtlarn 6.7 oy Setwiug 79 Folpn, of eutioes

howomante (R, -, <) = (R,+,<) er ew Cgarlome.

Wvip O0<a<{, soellec vi Tog, (Y) = = tlog, (4), o e (x) =

Ko Mt sor, at Aoy, i Aty Vil fulde eo ew toucorfs
%a" (/R+)')<) = </R)+/>)~

76, P8 dit wdvihlode grudlog kaw duw vidiae analysc
of tallue Tygoes poie vl bewdl wmade. Kad os Gl -
T wiade o, al dwune analyse #lladew al vire:
SETNING. Etfwut potymomivu of wlige grac meed
welle fesefliccendic fae e eels .
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