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0.2, DEFINITION. FEu transidir etabsn R & M Falde
L ew gae—owtmfu;. Hveg R desuctew er M?«mm"w‘o/\:)

katdn R ew (partiel) mdwming o (M,R) Fealdes eww
é)a/;/w'ét) 22271 % Bewoerke, al ew wlattow, dew
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wud aeM Raldy da occkui vatliwe felasren.




A%cﬁa) 7273 /@uwmﬁom 3*

. Alvcvalewsrebationen,

11 Kad M v ew mm;u, Hves ~ ev eu othuvpon-
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Vxx'e M ¢ x~x! = £ =f(«r’).
(ELLER UDVIDELSESSETNING)
YomoMoRFI"SETNING YFOR MANGDER. Led ~
vone ew cthviva Guanebodion < M, o3 Tad 0:h—> M/
vew dun _kauowiske aftbitdniig i i Ruotenlo.




Téf‘ﬁwu dellgﬁvﬁ-M»P; Aowe apthiecy ~
fpf ;ZOM medose bu . M@Wg £: MM = P, saledus ol

M -2 M
£
[

En afteldicing M/a} —> P dowe
ge 0= #, wm 9__________,_._.,,udwwm, of ¥ MD/OM/~ (voet
a/f&éd%:?w O ev uuditmstiet). Saetm?w. wdsiper
aldaa e a//"&ldmu? FeM = P, dawe aspeleterco
v eua@(z%t kaw wovider Vel tu af ttdning Fea
kootealie. M/~,  Udvidibsoe £ g ol vaw vedes
2t of £ v

18, Ld wu M vme fu ""’""W‘fﬁ meugde , oG
ed |

behagt e afbitcuis f:M—>P

xpx! & fix) = )
lefinensn da ew wtlaten 3 ¢ M, Aoue Gt oes al
krodienlt M/y  beteguss 2 M/E. Rt e tw wmid-

vie en efCildniug. B tuduentde aftelddning
£ M/l > P gives da _tu Bipkdso afbilelmig
of kvotieubu, M/E ph Gitbdt FM) € R

M 2> m/e

ty I f

P <« (M)
Bevis. Tuivielt. U4




/4%,&524) ’/‘373 | Joougrtuncbationen Iya

_g__.‘k_/éoumuw 2t talionr

2.1.  fod (M*) vaw ew waugde M wmed e foouc-
poscton * En octhvivaleusrctaodionn > t MW
2l haymonsme wmed kowposctionen x , bl ot vere
Eee kw%%%, mBL ¥, clln al vewe e hougu-
bupsttation i (M%), fwwn dew for alte XX\ 4,4'e M geldow

xeox! = x*g,u,\uky A Yxx o~ yrxl
Af  hausifvi Yebew ;%tfwsa 2l x~ox'Agay! > xxyox'xyl
Hotr ~  ev en WWWQQM t(M%)
Roew v i bkvobhenloe M/~ definur tu howpotitess
‘?, sabcles ol e for alle X, ye M galolen
Pr® - &P
/(W“b)lwm‘gd‘ﬁﬂw sdledes.: Ev XY elemenlin ¢ M/~, alira
celevivatiushlasner Raw vi volgy wepigsewtantio x,yeM - —
bl X=®,Y=@ - 0g'ﬁ¢ha7zzoeﬂbmwﬁw1
klavien XY , o wdifolden xxy, —Rewne cthv-
Vel klasst e wa et fneta ;
o &uxy awde st«mmazfm)()' mﬁ
v X~ X' ﬂ"’y/ g derned Xxyrvx’fky =t
ﬁ‘; faw  Adrie  0thut Vatliws klasie ’&/6744(/1 /\’*y,
/ﬁmmiu, M/~ e allsd meed oclewne
(M/~ «k) ﬂm kebdis  hkootewntin of (My*) m#i
) o3 "“‘% (M)‘*)/M , allia
*)7& (M/~
Rews /t:a,q,ormn/:e. a/fMatm} O: M—> M/~ ev ew

O« (Myx) = (My¥)/~,
RIL wdsipn Cot, ot du fo olle Xy €M get-

o G - ®FQ,

o?_cfu‘:ﬁmu/o afmai‘wzﬂl&ﬁLL"Mma,,é:
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: A’,f m/.ak#vik.,lm alere ﬁlfw, ol ew ﬁ—«.} :.ll.b/u,
grukato. nedaves fa (Myx) L (M/~, %) Couc
Sprtiplon pi skoltieme faber mwowes howmente-
MZ'ZZ: M&%m—) sty af mecctiolt elowment,
thitston al dpvers.
Kowpositionu § kvoleeelive (M )/~ tedequ

ofte med Atwmn Yeque soue feowporitonte © M.
mmwww mé’jm oflT fc?ubt = .

| (ELLER UDVIDELSESSETNING)
2.2, HoMoMORFISETNING YFoR MENGDER MED KoHPoSITION,
Lad ~ v eu,/taw?/wwze/é«,km ‘¢ (/1//,—)('); oy ta

O: (Mx) — (M/~ | %) vww den ummmlwwé;
wd ¢ hvotenlie. Tit how fowomnts L: (Mx) = (Px),
£: (M, x) = (Bx), sibdis ot £o0 = £

(M%) 25 (Mjm, %)
) e

(Bx) ©
Bevio. Vi ved, ot w{ﬁammﬁm f: M- P eutydisl
b wdoidys e af Gitdmivg i M/~ = F oy
skal alhis thl wvhe, at “F e tw homompnts :
(M/~, %) = (Bx).  Beltn fotgn hivielt af oefe~
whonnne Y

2,3, Zad <M)4<) Ve e  mauqgde wied, lesrnppr-
sitiou, o tebagl  ew fowowmmite F: (M) > (B*).
Ret an At), o CilGdmangdu M) S P oo ew
ol deloncewgole of (Px). Billedit kaw deto be-
WZZ Avuc e ’meew?alc, wed  howpsiition (F(M), %)
Det f&%&m Ct, ol dee ¥t £ Fhewde celw-
valonaelatoon 1 M, ittt vt

xpxl & ) = £K),




4{}&4% 5 1973 Mwuaﬁom 7%

e ew M.Www : (M%), kvoteenlon M/E

eo derfo ﬁgz&dw tn  mlugele wed e howiposi-
o (M/£,x). Af definitonen #’{;w, ot Rouis—
wofon  F: (Mx) = (Bx) wpehtiy  hougruens-
1wl touen ¥ /7’-o¢wo~ wmafiw £ tuduceen aliid

ew homomor te L (M/,é)*—) — (7’,*),

" ISOMORFISETNING FOR MENGDER MED KOoMPO-
SITION. %ad £: (Mx¥)—=> (Px) vaw ew fowomants,
Ree vwdeeesde aflildovine, gevee da 6w tiownte
af bvobiuTin (M/#, %) Fo Tilldit (£(M),*).

(M, *) _O> (M/£, *)

1) Ut
(Bx) «— (#(M),*)
Bevs Tuvielt B
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2 (G,-) og de normaly WM’“ 2 (G/‘). Ko -
Ww&om =, de tidoer Vil e nwormale
wipepps N4 G, keldn  fongquusn modtut IV,
0g v sk ofte X' =x (medN) elew x'=x (N)
i skedit fn X=X Keolewlic (G,*) /5 , e e

e Quyope, /CMMM fvo been af (G, ) m %t
N 07 ﬁzzm (G, ) /N ellre (G/N,.) elhen Tt G/N,

x’-x@x éN@XéX/\/

/E/f/%’l)n@w/eémmm foch bwcls il = a 2llsf cled -

mougdun, of G af ’ﬁimm XN x€G. Lo cetors-
Vatows febanier  healdes 07’& Azdefebarstn weoduto IN

3.2, Xad N 1ew ew mowmal WW/%%(G,)
Rt s 4k, ot ew pruppttimomn & Fi(8,2) > (H,-)
(a/vs e Wmmﬁ Wﬂbm Wﬁw (G,)"g [/‘/)))
ele ment fne/vgwew u‘ fn) ev et mewtiats el -
menl ¢ H. V{ da , a/tfﬁswuwa'ufa/\/

Med ol &Wm for, v — velel v
wuid Caden 22 S%f;w I W 2 S
/v‘OMOMORF/S/ET/\///\/G FOR GRUPPER _%.A/___
en nnmal wwdewgpigpe ¢ g 0:G » G/N
v Aew /tww}a. ’ﬁouww,mﬁ wd ¢ /aw&utw%e___

Rew. Tt ﬁuw WMWW £: G = H, stuc
ﬂumo&w oo N,  Dudn W b, Howiomnte
F:6/IN = H, sdbder at  £:0 = £,

G > G/N

n
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3. Wu_ﬁ,ﬂbw r_bun 9ruppe.

3.1 M = e ew keuguuaswtation f tw grppe (G),
wx ev tvolunlin (§,0)/= Y eu qruppl Ret £f-
D (6) > (Gf=,-) w suqobtin Vi v teshiive
9—%%’&‘3(, /cmwm%a,&m ¢ grppee (G,4).
DEFINITION, Ewn U clengpecpopae N 1t (6,) katde
wnwmal, Hoin e foo alle xe G geleio

o xNx-1 =N
[For ew Mfmxeugoa, Ne G 'Gc»fa?m«v ve wwd xN -
e mj XN = fxm [ne€NJ. Auatogt defimenn Nx oz
xNx=1 |
En moronad uuatm»w/ce, t (@)f) Feetole o}/ﬁ bu, Mo -
wmalolelon ¢ (G,)

SETNING, Lad vaae ew kmw%u&uﬁm ¢
puppen (G,0), o3 Tad Go_ Telegun oh ohed vatius-
Klame, o vichBiptdsy it mewdonts element e, abha

G =©® = fxeG/r=ejf

o _er Goeumw___%&_f_@,_z}&u;
W%‘&,WC@M@ MGGJW

X'=x & x'xeqg,,
Omvent, e e ¢ (Gu’) W e mormeal ‘W—
gruppee N, Ao __ole fe s _vedd
! xX'=x & xlx'eN.
e hewppuemrelation = 1 (§,0), wmAht Fvilho
cthvivatunklopren, Ao vwils fotdoy it rentals el -
mut, e N,
Bewss. [

A dewm Wmdo, fv{/]u) ol dev e b

1l
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3.3, Laa f: (g,)) = (H,r) wvmae ew grup petionr-
wmots, Rt ev Gt ot ar, ot bllidmangeli £(§)
er ew mdww/q_ c #-) S’/umﬁt ev Lilted-
MMW/% 7 Q e

Ny = ixe G| ft) = #e)} = £(e)
fwor ! e ot mubate eloment i W/w,._ H. Bew-
e mamaele  wuwdsiguppe  hedde ﬁowm@ fer e,
Revwr  heme  Besdew men mwwamm;,a}
vt (6 )y = (6)/ Ny . Moo fi
F frsviade. 7%'5 S ke, oy ducluwesren olenFor
€ee ﬁomfmnﬁf(@)/N; — (H,-), g v focn

ISOMORFISETNING FOR GRUPPER. Xud f:6G - H
Ve wmeﬁ weed /ﬁmum/\{( Reve tudu -
cowdy frwomnti F: G/Nﬁ—-w‘/ g da _ew o=
mofy of /m*wmywm G/N, e bl tdgpoppoen

)
& G 2 G/Np_

fy K3

H «— £)
B&WJ Oversautlilse af Ww»@B b

3‘/ BEM/ERKN/NC—} Lad H wvew en 'wl/ea"/u&?
I Sl PR vt S S SR

x' mx & xlxle H
t x'r;:x & xlxle H

defimn Yo  oehrivalumnelationn < G, Reldek
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vewote - 9 ’ioﬁ/ —aeﬁv_tgﬁtm wmodute H.

e ——ca——

Lkt vatous felarare mhE 5 Ev Mmjm,

w of Fowme XH, xeG,; de Faldn wiuste-
suh Rlaaatn Atkvivativibebarsrsmt w4t 32 ev

meujﬂéww, af fomew Hx , x€ G; de fal-
e ﬁg’;u%o&/e&um [/ﬁn/uujx/ﬁ ! e g€ G, v
He en _h_‘g/umk&/«%]

Hoto H ev ew normal wwdlen /z—t.)%de.)‘ooé/wi-
valunwlationny tlewtis fee ('ﬁtﬁc 72 'ﬁ)

Woir doimod H kb e mamal, e de to selewi-
vlunatlodionn  fuskelliye, 09 tipu of dun ev

mwwmam Y

Hrio XE€G e ew wvtwtesidehlane, 42 en
, X = fxt [xe X
tw Topesidebloie. Rt en Gt ot se, at afteld-

ngue X > X e e Cipkbr af Gebelsniicg :
[ vt sidelane § 3§ Lopesidehlarsns)

Antallet of vtwsbescdlilasiy e 2llin et samems o

wntllt of Bgusichhlbarsts.  Bette aufal haleen

twolnwgrupms tudty © G, oy ’ﬁtl‘t—?m 16:H/.

Do alle sideblasen Hfav cowms tubel! thwmeliv cow

sichblorstn H. [ R > X% ev ew Tipckbor aftitd-
wig: H S xH] Ho

LAGRANGES SETNING : [/G,/ = /G:H/'/HU
iy H ev ew monmnt cmoa;wﬂ, favw an

T Tl = Jasml W]
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365 Lt e W&f?,uwb, (2) ot 47& ew 4“/&44%[@

/EU‘DMZ-W/&C a/f e grupopst G. Lidt wmew é;mmeét
: — q

Ve 4wﬁd%ﬁ%m&uwﬁeﬁtqﬂfm

ot Tlldet @(H) o e MMW/% G’ oq al di

#p 2 WMWFC H < G W&u Wkaugc‘up/

dew GUH) ev tw wadiquppe v G, 0w vudelioldec

ﬁm‘,omﬁbw) feerne 75’(8’),

NOETHERS ISOMORFISETNING FOR GRUPPER. Zad
7>:C-}—>G/ veae w.%m//%/pw Wmﬂ mecd Flovtic
No. Ved

Hi——s o(#H)

- FY) e—— H'
ehallry da ew Tipehlir oduntio fnbicdelac: _
H [ H e wndigrappe 56, 2N, § S FH] H ew warsgpugys /6§

Er _H2N2 N, wudugpuppn & G, oy v ¢(#)2 ¢(N)
di_ﬁf;mm.&e@wpw L G 9a_en N soraeal ¢ H,
win 2 e hvts cp(N) er nonwead 1 qg(//) Fo AT PL-
;ﬁdM fondey  ew Mﬁwiuz viownte mwellowe Ao -
Edonds  hvvbinTlo:

BN = elh)/p(N).

q . (6= G'

H ]} - { ¢ (H)

N ¢ P (N)

N o) = '}
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Jaotren e H/IN = ?(H)/?’(N) bea (ks Noe s tro -

oL [,

T————

Bevis, Melluw de Tetragleote mwngdee af acdengrig-
pee 1 G q’ Yiar v de fo n/fﬁ/ld%w?w H +— 50(/7‘)
H! ?‘I(H’)) Ao hlat er ocrcdeabre (des Ge -
wn S) . Vi dwken ot e, at dine afdlandigen
Diawdiw  tuvene”
Fo e wedevgpippe //’i(;?/ Yae vi
H = oTi(H) — e (F(H)),
>y fee e ?(?"(/‘/’))r—h’i da @ ev suyeltiv.
For ew u/umwr&. H2N, ¢ @ Yan v
W @(H) —> ¢ (o(H)
o e ¢ (p(H) = H, thi "2" e klad, oy Tebagle
v owwvtndt et elemwnt re @l (p(H)), Rau v
Skaot @ (x]= @(%), Ywor Hh EH. Ve aen, al
p(1h7) = e (BT = €', oy dumed T AL E N,
Ha. N, < H, fav vi speecll r€ e H, o3 v s Gllen
at x=GCt')E € H
lad ww H2N2N, wvew wdwwfwi G.
Wois N e movomal ¢ H, aa ev ENZT =N for alle
Rel, o v stlloe, at (k) p(N) o(4) = ¢(N) e
Ll teH, U?MWC at 79(/\/) ev wnorneal < go(h’).
Er owvtwndt @(N) woomal < 50(//}, Al e
P(E)@(N) o(£)™! = @(N) fn alle TeH. FHeaf lTle
vi, ot @(ANE) = e V) fr all LeH. Fa
LNET e ew wndepuppe B G, og da fan /
ANt 2 Ny (B boger, 4T Ny ev movmeal )| folpes
dit af duw Tpkbwe frtiudidec, at v Tav
wNt = N
Fro ewdilly ot butwune tioucotfon HN S pli)/p),
Comarken vi, ol ¢ ved 2o0bihtion dofintecr e

“1
t
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dwpehtis Fomomote + H—> @(H). Sewmenscellis med
dew  hkanorwsoler Birwowmnti : @ (#) — @(#)/e(N),
far vt tu smye/o/w %omom;ﬁ,
W — ¢ (H) — @ (H)/p(N).

ﬂm/m,(, ‘fow-o'nwzf{i hav hkrriu ?/(?(N)) 07 da v
taw (e (N) = N «4¢m At allenede v, fof-

Not tery wouie e a7£ dew ?w,e,%éa ZLovecien i -
/M@Z‘W} 3.3 ﬁ

3.6, Jaowor fie H/IN 3 @(H)/p(N) vl v falde
Notthen vowmdi. 7 “peccalbidteldel N =N, %
vi  @(N = fe'}, o1 Noethen woweati ev Aronem foen

HIN, =3 o(H)

ha anﬁmmug/m 3.3.
] apeccatldfatt H=6 Haw v p(H)= q,
1 Not Hhres /mu«wzﬁ er tw  vownmfe -

G/N = G /o),

3% chyz;,, vt Astn su/zje,/(,glw— W/"’WW%‘
cw  Fvotinthomomats + G — G/N, ~er vi, al
ueeelen gruge permdt ¢ G/N, e of freme.  HIN, Yoo
H2N, e eu ewdydigt et wudlengruppee + G.
Videre e N 2N, noewmakt 1 G, %37 )
fwes NNy, e mewmat ¢ GIN, , 3 7 Year

¢ AL il fulde en  wow ts

G/IN =3 (6/N,) [(vN,)
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J e kowmmuto b (W‘Ajur chrwet) o it (%i:-)
er ewtpey wwdev s normal.
twraelateomane ¢ (G, +) 09 wundigruppeenne J(G,"')
et /eo«u?wwu&,h‘onm = biovewdl, il wnder -
gruppen N ev BSerdewnt ved

X';v_—:x & xlaxe N

frmew  X+N, xeG. Ko frzut gruppres &, +)/N
tliven vglu feorun vmu Yativ (07 Peovespo ot o e -
ver addibiot), |

En Homonent F: (6,%) = (H+) wmellun
kowmutatve  (addibit skrtvu) gpuppec  fr-
Svtudle poa I, fvis oy lun v flr)=0 fn
el xe N, Kenew  Fo ew saplan Homomante
e  f£7(0)
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5. /Cou&&tww&,k‘ow/u L e 'vw:%,

51, fad M vew e mangde wmed flae feruprsitiran
X, T M en hvimlutibation ~ 1 M fan-
wmonmer nwud el kRompositonune ¥,7,.-. + M,
;‘;?y,, v, ot ~ & ew mwmm 7 (M,*,r,m).
W hew do difimue  kowipstitionsn £, 5,000 5 fuo-
Hotmangdun M, aatedis ot dew hovoniske af-
MM O: M— Mp  Thvte 2 Aotwwomnte

O : (M,*)T)-“) —> (M/N);é):’g)‘“)-
(M, R, 7)) lealdes hoobiediu af  (Myx,r,-..)
wm Bt N, o feas ’&@w (M)*)T)n-)/'\'.

How M wmtt /Ouo/ao—&iﬁom* er  ew
pepept) Ane  Rowgrusrela¥ionane 1 (M,%,7;.--)
Al vase momale WM/M-L(M,%)J newetiy
il e wnwale wndvgppor N © (M%), For Teillee
kow pusminelabiontn T 0 (M, %) 0}’*2 Hhavmonenc
weed T, ...,

i Vit de byt Klfalat, Fom w5 Faw
W e _”:’;“_3 (A+,-).

DEFINITION.  Fw  ihke Youw dilmongde 0o of A
kobdn ot ideal, i

z1) 2ueEOAQGED => @4 -a,€O0

rz) AE 0T N 2e A = Xaeol A axEa.

Bediwgetsen TY) o Antbiudibse mud ot oy £ & wdsigen,
at dg e tw tw,olmw/@c ¢ @,1‘-),‘ Jdeatane <
(/4,+,-) kavw olla tharvablivrers Avue ol wwden -
puppn v (Ar), fsu e duvaiaunll v o
Z,;«,éh/a«&/mm amed Lhoat xe A, Vi o
SETNING., lad = vz
2w (Ayr,:), oy tod

tue Feryruyprelatern, <
A, /ét»lc?ue, e OClhin'va —
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@M»wﬁg{m ovil- tlowmenll, allis
=@ - sxeA/x=0}
Aoty A, a‘ MtA.Jm bovegrusuinelodeonin
ev tfellt Oubtwd ved A4, ﬁlot’
X=x & xX-x eA,.

Omvendt, er dw i (At):) gt ef ddeal g1 ca dbo-
fenewn ved

_A_’_'ﬁx & xX-xeanm |
b konprsnitition = 1 (4,t0), m Bt Fvitiu
Chvrivalinkloritn, du  wuditiotdee nd-lmuenlll, r oL,
Bom U

dewns wtwing Folpn, ol den v e eutydia
'sz’ﬂ—mm ellow Wzaﬁv'hzuz (A+, ) ¢ MW
ecnrelationume 1 (A+,+). Ko
dvn foren #l roatlit oo ¢ A, /t»éplmkem
auo-ztu,fo—m og Ve .s/mo'vwof& x's x (modor)
cawx'-x(az);fnx—‘ ﬁaﬁm&tw
kustienlin. (A)+,-)/ 5 z‘% Ll tw ring
kealolns oo birnlt 1 ap (A#) mAgt o0 oowy

{cw (Ay#,0) JL  ellee (Alee,+,) ell ttot Al

oz )

52, fad 0 vww et ped i viegu (4yr,-). Bt
e klaal, at eu Mgﬁo—mommﬂ £ (A)t)) - (B,+,")
Wep ek fewny , 07 bun Hvis §  frsvweco

-]
nu
(ELLE. aDw:DELsEss/ETN/NG)

Nl

po O, Vi

HOMOMORFISAETNINGY FOR RINGE. #ad ov vam
et tdeal ¢ %@41‘) G d O:A—=> Aln
Ve, dew  lanominks  Fowomaty thd o hvoint-
uugm 7t M@ug'ﬁomomnﬁ ﬁ/’-’B At
ﬁnsma{w m 0T, P du nedsp tw  Howeowmr te
A[oz—-—>8 %{Lw at ,fo = L
A —= Al
713%4/’//1? )
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553 Lod F: (A,4,) > (BA,) vew e g -
FlA) ev ew  oldaug of (B,#,-). Spectelt en
W&JW‘?M el w; Sowe At
nevut  en dew Wl f forvewds ocehvivatiuyizela-
How P tw  koupusuanelation < (A7), Ret
Wl hthewole teal ¢ (A, *, ) e -/

wy=3xeA | Fi) = Flo)} = £'(o),

ou, leloln Romomeor frins keme . At eo klard,

at £ fosvinde pa sie kesnt, £ ticdlueertw

dw{zwm fhomommnti [ : (,4,+j:ét)/f’(o)—>(8,+,'),

Vi fan:

I1SOMORFISAETNING FOR RINGE. Xad f:A—>B

v tu w;ﬁomow_é;m bty £100), Bew tivdu-

teuds Fowsmati  F: AF6)—> B giver ola eu tror—

wmonly _af tevoliutaiug. AE0) pa Cillodriwgu FA) |
A i(';A/f’(o) V

/ ui

B <—-)7{(A)

Bevsn U
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7 Rt e Gt af s, wdwﬁzmmjmmﬁ#’ﬂea
et 'W ¢ A. Lerireod fa/(alou c a,[mmd:.l;yi&d f/du at
"v(&o(mau?o&«, F£lor) a,/ el toral < A ev et toeal + B,
Hoe sele owe £(01) o0 cn addidiv wncgrigepe ¢ B, kaw v fro
yeB oy b= fla)e flo) <hh shitn ot oysa yta)e {(m). £a
F toidleted W/duﬂo-, kauw v Shiive y:f{x}, re A 3 b= f(a),
a€0, og 4o, ot 4b= {(x)fla)= flxa) € f(m), oy el svarcnde,
al bye flo) 7 Al Yiffulde ev aldsc #(n) of voeal ¥ B,

Videre g,a/dw e
NOETHERS ISOMORFISETNING FOR RINGE. Yad £:A —A4’
viere ew strjeediy: rusliouwprenfy, med kame 0v,. Ved

o — £ior) g {7or’) e oo’

thatbliny da gu Giyehtiv, oedusbor _forbrisetelec

{m/mmiwim n201,} & {ou'| ot e vdead < A’}

Ev o201, et ddeal ¢ A, g ey flor) dt Flsvaremole coleal

o/" ‘ﬁmwmfn«aﬁu&q Hownte

Ala = A'/E(m),

koldh Nocthuws crowontfs.
Bevia. Fost vatn, al de o a,ugu)uo de?w ev ”ﬁwa«,-
dews wvos!  Ba #’&,,WW gl fo idealiw 07 7 A,
at £(flo))) =o', Vi skal olhrl wie, at dev for e tdeak
o220, i A W

Lt ) = o o
Hev en 2" klat, o5 fo ol vie ' bharto v el eliwank
Ye f/(f(a)). Vi tavda £x) € £l0), 0 Feau shaive flr)= fla),
by €0, Nu e f£(x-a) = flx)-fla) =0, sa X—ae,l/a)_
P m,C o1, har vi ¥-ae01, oy da ogsi a€ 0 Hiiotiy v
x=(-a)ra €01, Fou ol Oudwume Notthen dowonfe,
Lemorkw vi, ot A iA'—gA'/,f(m)_.m/ s thtw wd Runt
F(ttn)) = 0. Tsouonfisatniisgu, 5.3 groee et otew w’qthwmﬁ‘,
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RINGE.

L Bing. Homowonfs. 9@ 3y

1.1 DEFINITION. En 2tg ev ew e gde A ’;ézsy-
wlt wed Yo kowpositiont, , ew addifiow - Nxl — /1
4«:¢e?not (}\,/u)/——-» Atp o7 cu Yl di ppliRoaFeou
etegumet (O, u) > A satdes ol ’f&'[fwaa er
op oLt :

a) MAL. additione ev N tu howmutator grapse.
Br  wwdale elewwsd oo adolidionen fealdin
2 il elo et ’&A:?,u“ O. Hyet ele-
Wﬂé/‘ ’ﬁ,a/uﬁzz‘fog adoitions, et wodsal
Fete -7. | adadi e bedegne
c«ﬁ‘a%a(tAﬁ) elln A", Bwﬁrﬁ /e:j wd.-

al} A+/a = /u+}|

22)  (Qtp)rv = A+ (u+v)
a3 1+ 0 = A
ay) A+ (-2) = 0.

m) MRt wmulliplokationn ev A e Sturigieggec
 omed, newlbielt  tlewnnt. Rt nwchats ele-
et foo  mutlliplikebionue  kaldes iugeus
th-tlmeut 03 Bebegua 1 (ellen 1), Ben
mulbiplikative = stuwpruppe  bedegne ofte
(/\)°) ell, A*. B&ﬁwy&&mm o Mﬁy&ém
m1)® A (uv) = Op)v
mZ) 11 = 14 = 4.

d)  Mutbiplkatiomn e dinlibuter m 4.2, addebi-
outsn, Btdugelrow kow ud ke ved Lgreiigerned
ay /’l(ﬂ+y):bz/f+ v | (2',_/“)”:;?‘”-/4%
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1.9. DEFINITION. Eun 44@44%&? p: >N wmellow

%‘ufc, /‘o? N kaldu ew _(_Mg—lﬁomamné) Luia

A wopekino studetiiim, dvs Thvts de gelde
p(Atn) = Q)+ ¢lu)

PlAn) = #(1) p(u)
o1) = 1.
led fernen ﬁbmmyﬁmmﬁ 7>=/_—>/\ )41—

Stan a%fwa/fmceu?m 95’[0). Mimmﬂu?
ew ti%(/k&lv-) hvis g ko HRuin ktanen 957(0)= 7of.
Ret e klart ol maw ved A mecescel -
Wf a,if Yo %ﬁ‘ﬁmomozﬁw p: [~ — A a7r5p.-g]—>/"
}43» e W?Wmﬁ ?o'z,l»: 4 => A. Evdvidue ev
fn  ewtiven wag AN du cdewtiske afFildning ew
uugﬁomomm,ﬁ (ewdeda tn %owucorfs) Zdy : f'—

1.3. DEFINITION. Ved ew dlotug af ex 2iug /|
fovstar ew dc,émmgde. A</, 2w ev statil wuden
Rowposchonune, o3 sateden at A med e tudu-
tlrede fowpotibonoy v b g med Adwme €4
element sown A, Rewsne scolnls &MW& ev
mézmoaﬁ fro ot sthee, of tuhlusisusatbeld-
'lwu;m tv e Moa,iomom'ﬁ : d s A,

Rt ev Gt af se, af MMW?M 90(/')

2 M7ﬁmmﬁ p: >N o0 eo oel-
of N," katdit BAlGAL tlln Cltehiugen
%.
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2. Erseptin

2.1 /\/u/fuh%gi. v 2l el kuw et elemend
sour aldsa e O, a?mﬁ?ﬁ kovuposiorn., T)J
dewne ’Lu{,g er 1= 0O, J alle awdre uué,e. ?t&ﬁaéw
1#0.

2.2. m%m er M@moa,c af uujca, C of
/cam/z»&,lme, Yol. Speceelt Hhar v e Z of
nele ¥l %ué,tu Q af vational. r2l o uu;/ac,
R a/{ 2eelle fal. Q{A’.\»C W&t er alle lowu:-
mufative . T falriugeme wedrtgncy of og

Vel dew thhke Roucomuvadive uu7 af fevates -
Mout/p.

28. 7 moeugelu (0,1] defruern ved foupositesns -
taolie ne

o 1 xfOo 1

o 7 ofo o

1117 o 17/0 1

LY. Endewntfiriugen End, (V) fn et vehtovrwn
V oven tUL. Fu ewdowmofe < V e sow
M;/«WMW :

Frg : v fv)+9(v),
(%)?) = f°9-

2.5, Endomotirngen Eud (M) oo ew howimewtn-
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Mot sed, ol mdommﬁmjm E'zw/L/l/) o Veletoro-
cmmmet  (K+,L) e ew alu(uu? af ewdormnoetli vy -

26, Faukbiouwngge. Aod T vew en mewgde
lad /| vrece Zj%wz 7 g dew A;ﬁj(n‘/\)ag-
W{Wd‘ : T N detincas Médcﬂmq;
et feli katise Mjummtm, ved

Frg o T fE]+9(t)

N 1Y)
Med disne  korupositioner ev A (T5;1) ewn 2eg .
NubelemenTl © deune /Lm? ev dew lowsdaule
fre lebiow T 1> o, o9 et - elevenn ol er e
kowstaule Fuwkbow T 1. Souc ehotucpel p&
delriuge of Ate ( [a,67, R) Flaw nwvs
Uy 2" [a,b] af aeelle €% fuwhktionsn pd
w W [q}b]'

2% Rawgew ANIXI a/# W%omw 1w varoalel
wed kocffioialic i téugu A butde af Fo-
po T Xt P X2t e+ P X,

o g EN, i=01,m. Addition og mewlfipli-
kabion af s dawmne M(hy% Mzﬁw efle. u?/&%
’fu,u.k«ﬁom, SWM% Po , Pf)() ;02)(2) to
kalde  polynomicts L2d | P siges ol vant
/ﬁ&c’éﬁu&uﬁw Wt et t-Z , ellew wl“mu,_éré
elfcelenlin #4 XS Led of Fowmw IXY staives
sedvantigvis stupidtfien X*, o ofle wudtades
(=77 at mm’ﬁd% ﬁzmo)(t’.

Tr  polynomicn wguen fro del saueme, B,
de tav de Samone hkoetfiecnlon.
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2.8. En wmere Wam defenifere af ct ﬁw{}/mmw
koedtecentie < ’w‘uja«. A dew. ew /&’f%

P = (/’o) Pt) Pz~ ) .
of thwenlte p; € N, dew ev O tha et vist deie .
Foo sddaume Plgen P = (o, Proe ), 97 (o9
&ﬁw addibionew ved
Ptq = (Potdo, P14y, Prtte, o)
F*? = (501311"')) %UmSL.:}Dt"L?'i)
o9 mulfeplihationin  ved
Py = (Poto, Yyt Prho s PGt P91 P90 )

P¢ = (to)tf) o) ) hvre tz:}fz/t-:'t. /b/}k

albra

ellsn

Med dirae osibiomen  iganirerts mangdeo
sadamut ﬁffc;‘://{,fr/f e Wi;;m/w/éd&t ’Zufu‘ :fl-
polymomtin i bu vwriabel med kocffiecinlon v/
g telegut N[X]. |
P, u,o'm,o&u a/f ﬁzmw, (Q)O)O)"’ )/ MQGA)

Ralde ~ kowauls. Ved A (3,00, ) de-
s e n,/{;;,mm? A= A[x], den CF sen
ol v tu wcfc/c’lw- Wjﬁmmﬁ Ofte v~
hifreons tlewawdine © N7 wed de flsoricrcole
kowuntau oo, Bewwak, al wnul-tlonwedid ¢
AXT e kswstanon

0 = (OIOJOJ'“))
oy ot el- thwuwdit < AN ev kouotaulin

1 = (1)0)O)°") :

Ky folyese o0 0 fia ot vist hiw Gedydtin, T duse fous
S/VL{:W. p= (FO)PM"') P, 0,0,0,... )




mf ¢
Az%m 71274

el
7 2=(ﬂ O}O)---) fm.u{.
v W%f e mp%z;f; Ny ,) T
vilhatlyt no ML o> Py )
K ‘po= (Apo, Apy, o) 9
PA = (poa, quj"')' ooo. ) b
M/\/ %w;f{bpuomzwm?ﬁb X= }(0,7,0, o, ) 4;¢¢1
I(Z%M%[/Ei"@t f‘ﬁéjmm‘.“’“‘ P = ()OO) 731))02)/03)“'
& | 4
ﬁ"ow&/u m XP = /OX = (OIPD/PUPz)'“),
foo potunene af X tuudew v deafer
0? X = (0)7)0)0) )
XZ: (010)1)0)"' )

>

Xb = (0,0,'--)O)7)O)"-
" i O
. N ,&c_
& oy P Rowstaulio,  kaw v ZMXL- o
qlpa;gﬂla&mtzz‘ Pot P Xt ot P X"

Pot Xt ot P X" = (byyy,oes Pu, 0,0, ).

0,0, )
Et fo{ymmuuo a/f /)ézmw, P""@o,}t’m s P s
feaw . strdvts

"
pP=rptpXt-rp A
Vi skrcorn i Z Pt.)(';)
t20

At g mwﬁ;.wz Cd ¢ deuw swe eu #o.

2.9. R AL[XT] 2f Arymells fc’hmw'é//j‘zama(
bot o, &g

Flyer

P=lPosPrs-es )
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of elemetiv p €/l rganiseen ¥l ew rhg wved
ﬁ&mﬁe de sawme odefinidisney, douc v tan f«&u&t
(for e lle) potewirebbiy el hotfficcenten v A

y  Telequnn  ALXTT.  Tolyuomivusriugun AKX
Z &ck?dof/uaﬁ of /1[[)(7_07{:7

P = P0+F/X+/°zxz+“‘ ,
Qeung skrivemdde e Fomel, % kol buyhheer Hht,

at P = (Posprshyr-e)

270. PWW A[X1;"')/Y/Cj “% fo'ﬁl;lmml’/u L /6
'vw/ia’ﬁfeg'mué foeffseientlin ¢ niwgun /. Vi tud-
skaccwkn o3 e KL e meqel G Leakarivelac
af f@fym'mu/v : 2 vaiabte. E/%au,f'&/u FZ“f‘
Ao ue 0o mity GV
X1X2+ X73X25 ) X+/‘)‘X12+ ?/X15X27 ) “:ﬂ)?’é/\‘
Reguing med oidawne wdbyk wdfhen efhn optagle (V)
%. Mew systematbiok  kaw  sadawne  polymomeicn
L VLA
- - "
P = Po +é>,o)(,+ g,)(z) oot (g,o)(,%+,q"_,,1)(," ,)’27""*/%“)(1)
Dirae Fﬂgmm keaw adwn  efter  potusen af
X, : )
P= (/Doa'flbioxl+"')+(Poff'"fﬁn-mxl'n ’)Xzf"'*‘( )in
Rt e, ot AlX, X1 kew idufiticenss med

([41) [x,].
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2.11. MW%%M Md [/” ﬁ/l nUxm —maﬁ(;m wed elo -
e (L )'44/' @tu. fw. &ju’m velhewd Ofcﬁou/cou
af makcmoidnm Moa?;o'm;{a,&f MWW
videw KL e vithduly Veluige of tat, ()

W?m T (A) af ovu z/mwkma/éom o3 Mugen
Diag,, af c&amdmaéwgp

212, Podukl of 2wege Hves /l,, , N & 2
kau fw%fw;ﬂ(u«. N=Ayx- XAlc orgauiseren
el eu Ung  ved fo A= (%,--,4,) o =y i)
ol selte Atpe = Aty - Do t4)

A = (2,/u,,...,4k/u,c).

Nl - tlemuntd « dewse m? er 0=(o)...,a)_a? el
ottt o 1= (1,--1). '

213, Ved Hht Hved polynomium P= Potp Xt p X

¢ Clx] M" ﬁdo wae due Vlhoreud protlymoniitius-
fuukton < CZ L, Pot prZ #oe-+ LA™

definnss oo siglommunte : CIXT = AHE(C,C). fu
v dupthbiv;

7 pmww@(?w CLIxT] wdgn e for-
melle  potenreleleen p=ZpX, To %eithe de
ch/ww/&fc potrusreblet

Zﬁ.z‘
ia,» posclir  kouves mm ew ded Cixs |
ldn  wdy «L;:Za,b=2',o,\1)’
tYvilbe ¢ rebbro le 2t e MWM ﬁl all,
ze C, ey dd 2. Vi fau
C < uﬁ] < ¥ < Cfxp < CLLX]T.
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219, B hoet fat LeT e ofbildsingen
fr— fi)
ew mgﬁma%mﬁ : Af (1) - A. (//z 2.6,)
Fo hvet Fat €€ i1, k} e af&u’a(umj,u@
pY; o ] = (ﬂ/)~-', q’(«)l__) ﬂi
e Mjﬂ,wwmnﬁ N=Ayx---x N = A (/A 2.12.)

2.15 At €% Ceteamer of welle €2
ﬁ&wlﬁﬁﬁw 7‘2 R) Zﬁm? {Z

f — 2 D———~f§°))("
eu Wfimmﬁ B s RIIX1]. Ree en lelse
wythbvr,  Maw ko vee, at dew e seeepeledio:

216, Rew  hanouioke viughomomarty : Z > A Tit

Z->A," # ew sadaw Stal e 1€Z ovew
t el-clemendl 7 € A, og AL ma defor vace
W&(Mgzm

w— n,. (='n—22,ookma/7,1 i A7)
w fvwio e ti. Blleolas kaoldes p2c 2
A o =

217 Riugew D af  frmelle Roiehltowhhn  Gesta

af alle aftitdusn a: N— C. Swwemen af

fo sadawue Mmfw«qﬁ e At sed-
atB : mi— 0((%)+ﬂ(n))

o9 produkld er ’)fo’(o(mhfuu
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"
ax@ : m—> 0%% “(4)/3(2).

ov suwmmnn over divisoerne i@ m (el 1o w). Nut- |
ehmentl- ev dww kowstaule tuwkbion wi—> 0 oz
el - eleme B v Frwhktionsu |

1 n =1
1: m —> {
19

m>17.

2.18. J ew W? /] haw ew 'u? kow,iopu/[oa : /IXA—% /l
belyguit (A p) > AT u  Aefinoes ved
AT = mh,  Auell
Med dewue wye Rougessofesn aotwn  wmulbiplihation feouehou -
mo w wy M? (/I)+/’-7°)} dev haldey dee wodselC
g beteguer A% Mois N en kowmentadio,
ZZ wo?m(mdjw AN =A%

219, En w/ﬁ&mm% p: T —=> N wmelliw ©iige heltss
ew %Womé) At der e
Platpl = ¢(1)+ plp
pAp) = ¢(u) o (1) hpe T
(1= 1
bn sublowomntc o: [ =/ e sélder it soune 0w
eu Mjﬁmmﬁ‘:/’—é/]”" (&l&of/—ar*/').
fd«c?,o/(dw ﬁw/ ew fow we fadin- u«; R,
at WWW PR er ew Lotuws e
Mat, (R) => Maz, (R)T
P ew  thle kowuentadio u},‘i/l ev wanm«; e
mownfit  Mat, (1) S Mat, (A7) P
Skeey -
] /wnﬁzmo?f%md //'/&v/eoafa tug : Wi w Cu
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3, ﬁfxmﬁmg

31. Xad de vaw gl ew 2dwg N og e gewdi-
(S, %) med mevtiatt ?ngfj Med
Als]  Gelgne v oo of de a,/Mdnac?bv

pls) # 0 Wg«ddw oo evdeles mo,ufzsc-S.
Wi S e budiy , ev delle matutligvts allid op-

I AN[sT detimews ew addition + ved ot
Suunun e+ ev o sedvaudiye swn
pry: S>> el)rayls)
Evdvidue detincie, ew howpositow x ved at
ﬁfflmhjuo PxY o Wcsz&u
Py : 8 s H*Zv_ Plw)y (V).

=s
Med disae  hkowporibiomer e (A[ST, +, %) ew
%‘u}, T el- element ev ﬂ/fﬁ(ﬁlmwgu‘—
1 huy &8=€
J;: S — {O

i, S# e,

3.2 P et A€ bbgu vi wed T des
ved, o A fvy S=e
PoSE {o s s#e

A
definerede wéfv(a(wo? 7: SN?A- M&VW)
425’2\”6/\[5)0? A 2 v ew aythdo-
wnghoomnfi : A'—> A[s]. Vi vit aldid ictu-
dtreer elemwaline Ae A wed oo blsvaisede
elemuto: %€ A[ST, allsd opfalle N sou ew
M'L‘“’? NS AlLsT.
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Med dewne idenk fikatton  fiudee vi foo “peodibhtil”
of e thwed Je N wwed & tlweat penls],
al ﬂ‘)(’? Co a//’ﬁa(a('majm

S > Aep(s).

33, F vl ue S &QW vi omed § eA[S]
e ved 1 fvh =4
b i S+ {o vt SH#ua
de i meredle w/ﬁfxmg. Ve friccten
5@*{7)- = 6;4—1/-1

(S,%) = (Als] *). %

AN s Als]
P
S .
7<l et ;M elewent e N[ST Hucoten mﬁ@&?
5&4:«.&“2% reos Uy € & adledes of
Ple)= 0 nin S # 4,..., 4, . Seelty, ve 2£=?/d;))
Lisdin v
P = 2,*54,,«...-*2,‘*@ _
Mot elmut pe ALST e ow ewtydiy Frowe-
Sllivg of dune wi U shkives opd fe-
st tn
g » = > 2, * 3,,

ue R
At huw ewua, W;L elemmnlin + Sttnmin ¢, = 0.

3.9,  Er  rewposchonen TS KL,QW Wﬁ/w&ku‘w@
0y dmdlade v souc 4(24(@—4,“6'7 feguct fou peo
dubklit + wi AT, Haw v

Ts s

———

w v T Tav-

Wis i brtiebi. ev wdetletbeheesle cHeuts freenen
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v thwenlione we€ S wed deey Citldo 4,€N[ST,
Ofam aldid S Sew. ew che«.?de, cc N(s].
Med dewue cdint & hatesw Ceata. elevceclome
¢ ¢ AST af ma% St mety
¢ = duyt-rAu , 3eN uwel,
souy > shaves
T ¢ = > ﬂuu.

ue S

5. Ev kowpotittonue ¢ S adAitivt skevel (07
/&A:?,W O Al wewbeale element ¢ S) Skacvte
vl ofte XY fno 5, T dupue ALST Fao
v da . Xa Xv-_____ qu—v—
oy, X° =1 e et-eemunllc A[ST.
Etmulone ¢ N[ST e mo&,éf@ Steceemesn

¢ = 2,X”’+--'+/’l,c)(“‘°/

3.7 E/‘”W/"”(- S = (Wo%}f') er  Alue
of  mesvet = (if, i) af dile tal G, 3 O
(el cudiens). med  kovedinalvis adoitise.

§
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o v=1,-,n selliv ve
X(o,---,1,---,o) = X,
o et mallivide §= (¢),--,%,) € N, Har v

vt =71 (7;0,-~,0) Foe o’,n(O,o,»--J))
Xi ' X(&'f ,,,,, ,;M) _ [X (1,0,-..,0)] { [X (o}o,...ﬁ)] )
X X

el ;w/wtu,ét a// poteusty 4% elemewlovme Xy, - Xy
‘ W ACn™]. 7?144, NN T 2020
07»4. f(/;[)(h s Ko J o7 d&m elrriecec Iy /"«j
ﬁ«&ﬁ]mw £ m variable wed koefficicnle.

Etthont soadaul tfaw &u#yo(qt Sleriveo
/Jouu ew &wlol/? S

Z ﬂ" Xt- _ Z ;‘- . )(f Z;' .. X,,:‘%'

g . . 1) e &
L=(t,...,1,) 77 77 "m

3.8'. Rekker. Hvio sewer e (S,%) e
kab, at de vt elemerndt s€ S

/um Z:M ‘ 5& fam (zt,v-)éSXS Sa-
u*v--z Wﬁ/&

?*'y« s;-—-> > ?(a)y»(zr)

ll*'l)‘=$

duing .
Gedeguet ALLsTT. Vi Z%ao
%7 Q?/l < Als] = AL[s]].

Speeictt haw ve é, € A[[e]] P Hwet ueS,




iige 15
Alyetbea 1974 Feicge

wen, fun thwenloone « A[S] kaw shivets sou

Cua(u@x, Seeiee weonw

P = ‘),%A;,+'--+ ﬂk*Jﬂ*,

Alligevel  striven wan ol Aromilt too e th-
m&j pe N[[STT-

?=Z ﬂq*é;)

@uacsS
Yw  Clot wdighbeen, at @(a) =2, #o 2ll weS.
3.9. E/mauf% S = (Wo,f) fav deww o 3.8.
73 tnskalb
;&ﬁ;t]] % d&m "/&%t&uz';u /w,% For veells &

Z A Xt = A, +ﬂ)(+ﬂ)(+---

3.1, Ehotuge d 3-(/N,,,+) Yrtw dew i 3. 8.

ule ﬁ#““ ALLIN™TT Tede
o A[Tx,, - )X 77 dews &&mmﬁv

mlly  Jeoveun 2ebobosn o‘ n__vawelts. KLrise
kaw  shrcvel : . y
Z 2(,\/,\/& = Z nt;,n.)t;'/\’ft’.../\/: .

t= (‘:])’") i«,)

Efes tun = (N, ), dtumgruppen of
* Zakm{f; mcd Wé/aa/aa/wu m /ww
har A | 3.8 ’M&ml}: 67
w ANLINTT  katde, f&«, ﬁvm&&&,
M&W wetetoin (1. 2
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44  DEFINITION. Et elemewnt A < A falotes
wverlibell  hwia olen {mm et Z newt pe, vk
@ ﬂ/u /uﬂ 09 c(ct’bekmﬁ
Et sidaut elewunt fo ev da cutydit CesteutV
Be tuvedidte elerwcton ¢ /N M7n (nweed meelvi-
1 feadesn SOt /!o—ua/«a—uﬁaw) bl Grufopee v 2ed-
'Vnu,ﬁjm ’&Afnoj N* g%uf./»,m NE er e tecedse-
Prappe ¥ Stlilgpappen (A,) =
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)
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518, Rad /N vww ew 7«(:(4?) & ’&Wt mﬁw'qu»m
"= Mat, (/). Hois 0ot €N en et cdeal, ad a&(;,a—c
watiicen K€, fn Twithe o, € O fﬁzﬂf&c Y
et ool © |, dow i na e logt ﬁfeym Mat,, (oz).
At act, ot Mat, (00) e /ee/mm ffn gFooweo o -
f MM‘ L (1) — Mat,, (Vo). f«tz&&w 2t
owvewdd
Ettwnd ool & ¢ MaZ, (1) er of frmen Mat, (21),
fwn, ot _ev ot (eadydtint %mﬂwz AW
Bevin. Fm p, 7, fegecev vi med €
€ Mat, (1) @?mm duv Hhar 1 pd du (p4-T
fﬁwM o5 o /tm, de. ovuf/: plahe. . Er
rE Mat, (1) e M/auéf watix, foude. vi L
ety em = Yr €F°
fad ww G S Mat, (1) veew et cdeat, oy sat
0c = fﬂéﬁ/ﬂcxe& &, =2 f

Ret e Gt 4 2, atﬂaat»vlzdv/],
Vi pirti, ot & = Mat (o2). En oe A, ficctie
v, at 0(7,3” = "’«e”eﬁi o ~bdl., oF
7,,.60‘1,) 9T =1,-.., % . Ve ’ﬁa/u aa leden @CMKII [”L)

Foo ot vtie Adur oswvenells cukbuisn. er dit ot
at vise, of de foo eutver mabiv AP wed d€ 00
galdi AeP e Q. Rt féyfi,w Vil sonrewnds, The doc
Fidn e madiix x€ 8l med u, =4, oymﬁudw

AEPS = E'o’o(£1$ 6‘& ﬁ

KOROLLAR., MWW Mat,, (D) med hoeffrerinle
i&tsh@uﬁmﬂ ’/iu/zw(d&%rlkovw%
tdeatlin.
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6. Komwmtation. Coctrcern.

6.1. DEFINITION. &ad N vaw ew 2 oy fd
T /A vew ew dfmecngde. Moeujdm af ele e -
o 1€/, odn kowmu mwed alle elvecnlee 2
T haliea T% lowmatend ¢ /] oz ﬁzﬁw 7C alf-
- T= §faeN| VyeT: Ay=7111

SETNING, ded T vewe ew delwawgde of 2eugen /.
Kommutanle. 7€ er tee delrig 4;! AN, < T <
g T cee _ 7—'6‘ 4 j
Bovie. AL TS e ew dileisy of A vie 4k At
TcTee fé’/w L of definitiomen. Aunviwden
MU wswlbat  pd dlwmengdie TC, 4o o

S T dew owvewdts tukliniin frlyen af

T¢ <

6.2, Kowwmutauli Fomwmubest 7TC€  hkatole 07441’

6.3. DEFINITION. Kad /| veew ew g, Kowerses o -
bw Foo N sl kaldy /I’scmtmag'&:f
Feqrees Cut (), ol
Ceut (N) = N = $e N | Vyep - Ay=927
Bt v hlut, ot ecrudt Zn A er en
Rovu mu tadiv Mu«? af A Etmeale, de
ﬁ]f“’ v Cuched Augeq et wvier Cotrale
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67 Elwunlowe < prinstuga. foo N v cwdeals i
dirse thenwnlir er af For mte nly , nE€EZ. For €l
it de /N ko o &M?ﬁ wﬂélo/uc‘ul?muc,

mi— )2, mi>A(nl) , m—s wd.
Biare »ﬂ;amw ev  howomotie : (Z+) = (A7),
o Ada de stewinun overewn, nan m=1, St
de svereus foo 2lle we Z.

6.5 ElGwuudlilt X ev ecwtralt ¢ /oo«éywo'nwuumu'u-—
g ALX],  Bevwod e bourtaulione © NXT thée

6.6. Pdcf/w, /] /ﬁmof:% SOt db(’bmf af e
qum(/l) af (uxm)-madueen (n21) need Foedls—

2
A F— (09\_.;’ )
Fo  ew lownmutalic ciig R gelohy, ol R to
el 1 Mdu@. Fo %8 =1,--,m bedequen
v e d &S suadidewe $7s - (/S;:;), “hvme
T$ {1 fois (1',;)=(')75)
0 ello
Hooa mabicem o« = (x, ) '&‘Z?,wiemhotﬁz
Ma/tm('?)) “+fan W‘kﬁ xd"° = 51;50() Ao W(
Ay = %sg ) |

o
I

—

: _ = o P
o X o o)ms;éé

Roviaf folyw, ot x € R Onunudt e dik
klot, ot 'elwenlunme £ R en twhals < Mat(R).
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6.7 Etrewpel. Lad V vaw & tdiligl i e -
sconall vehtlorrcwe puen et L, 7 2w
/|=E%0[(V) af (ﬂ/%ﬁu—c) twdonan e -‘(V;v“m%*)
kaw vi Cehagle delriug End, (V) af Tlueww
mcéomnfwv C Y+, L) Z:“-(Vﬂ")L)L; Fo  Hved
Ae . hkaw < "ﬁm?t o mepfe feeee Av:vr——w\v;

| 12,: V— V;

. v NS ,

&fwu, Yoo wee e fen cw(fm, ﬁgc&dm eu ab/(uuj LV@{
Eud (V).

7 tuge End(V) galde.

Z.Vc= Ezw([_[\,/)J- EndL(V}c-—— LV

Bevin, Mo fosl pasdaud en tivieg, the at

e adoliteo ’fo—uama,‘fc P VoV kewemadeien
med olly Fhswstedicine, Gelyden nelop, o dew
te luean. KLad 05 vore dewe audie pastaud :
Vi %an E'M/L(l_/) 2L,. En addctiv Bowomandc,
dor kowmutner wid elewenloone ¢ E‘uﬂ{L‘(V), vl
allsa aptewlt kowmudee e  elevecnline i
Zl/ , 03 vl llya vece biiecon. Heratf ﬂ?;m,
at kowwmuteatin Eudl_fl/)c Ao End, (v) <
End (V) nedop e coutrer End, (v). At
Al ecevtwn  Stils, af tetiere  Fan
meﬂ%é.é,\w{ a/t%éj,‘tzu'ﬁn‘-
518 V. E;ﬁ&, Ade Ul mé; hace ewdpnes-
ﬁm(?/m FML(V/ sowc behondt’ tolecit foetaes
Mol mmm,méu«, Mﬂl;[L)) Yo = deie V.

6.8. DEFINITION. FEmn W?WW{; 50.—/‘—>/| feal-
der tewbial  Hvin thwwlome ply), yel e
cewtrale < N, aldida tesn

e(r) < Cout (/).
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6.9. E/w&wfoﬂﬂ. e  haworishe ‘ﬁommﬁ;.'z-»/‘
ev oldio eewdeal, (phh. 6.%)

T feLunions Homo meas Fren

Ceut (A) e /

ev entral,

Woia 1 e ew howmmutadin g, en ew hven
W?ﬁmawmﬁ — A cedral,

Afbitdmigen R < Mafy (R), Hhvme R _ev e
Row my Yoder u‘u;, er Ceutral (hiviell). Tlsvnecud,
er due ved Aowesdedivene ¢ et vehtmrwn (Vyr, L)
tulunte  afblodnimg A>3, ew Ceuteat atig-
towemor fe : [ —> EudL(l/).

foldmin Uuge ovtn bu  Stuigpupepe S dued auu-
halt &Z-,Amwt, ev a/,%ﬁldmzcg,m
R <> R[s7 (4. 3.2.)




7A //Mom'ﬁot a@c@&p ovtv eu  fesu mewtadio mz

7.1. 7t #f&w«d’, ’5t¢€7w/v R e howimeu-
Yo dev- /I«m;

72. DEFINITION., Ved ew arsoetiadeir #@ cveu

R Fnstin ew owg A forsqud med  cu ccutrel
ning Ko wmomean fi e: R— A,

At ¢ e twthal, Celydew soue Gekewolt, ot e[cmzu—
tane @(v), 7€ R er eteuhale ¢ mﬁm A, allia
al du  galde.
p(r)a =aplr) , T€R, acA.

Fu arsoebiatcr ﬁa.o—w/uR/w,(miMﬁ?'
de e Roalytna  (elln ew alyetia sver R)

73, Enflver %Lc? A fau o;o’fa/% sown ew L-al-
g/t’fm ma due kanomnoke %ugéommnﬁ Z-A.
En ? A ko ofﬁ,iza Aot ijéa, ovtu
eu o M%u? of eewhet foo A, Speeidlt kacu
mm; %ﬂm sotL a/(fc'ﬁzw over St prdu-
I Maﬁi\rul%zm Mat, (R) e R-alyeopen, of-
ttdwigea R, Mat, (R)
gt v s (02),
Funkbionsvisgene AFC(TR) er R- 2geteacn;
W‘ ved
> 7 — (/Eouskcuté Feeeeh fou )
wymwmmoa,w RIXT er ew /\’—d;xﬁm;

afbildninge £ — R[X]
v tuklustonn RS RIXT.
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Mere nerelt e ﬁ[x/m;/;%uéwq, R[sS], #vre
S e eu '?/w,f/«,c med orcutitt tlemewd, ew

F-alpefoa
7Y, Mew adfrtagl ke v fo R-alpetia A skei-
ve (/4/+/'5R) ellw (/4)7‘-)',) ?3) eLlon (,4)7,)‘

75. iv (A,5) e ew R-elyctrn, definerns e
Yelor kovugeosi feou RxA — A4, ’ﬁele7mt (7% 2) —s> 72,
ved

ra = ¢(H)a.
'@‘/" Wa&u *(ogta,) = *a, + 7a, T€R, a,4, €A
o ) Gi*h)a = narma, GneR acA
Gi%)a = %(%ha), MHGeR acA
1o = a , (1 e et-clewentsts R) aeA
Sawl

(T) +(aj0,) = (taj)a, = ap(7a,) | 7€R, a0, €4,
Re fo;s'l'i, ﬁ?mgoy ee nedop ole 'ﬁt@j@&u ve e -
ve  for  maldeplbation med dheloren v el vehfor -
Rl . Ret ﬁ?}u, ot en ﬁuﬁm over ef 'ﬁjuu,e.
s,»m,&t 'y ofﬁ&ﬁ/a Sotee velelorrceee over

dette el .
Bkl at o) = 1, (1 er et clomestt ¢ A),

A6 Han  vi ocwwvendt W ew W7pé¢ A ;'50757%0?5' e
fe /Eouc/czofuﬁom : tu addition : AxA — A ’6(#7%11'
(a, b) —> a+b,
Ew Wﬁﬁ/a&kaw AxA — A {»cw
(a,6)+— a-b
0y e (geet) mullplikatise : RxA — A tefegnd
(4 a) > 7a

satedey ot ﬁ!fﬁu«w&_ Keﬁaﬁlw, ec ofaﬁc’aa‘:
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e) (A +) e ew hktrumutater greeppot
é:) Aot Muﬂb
(L)  sowu ocvew for |
(.ZTL_) - en disbecbutor wm. bl +
(x)

(A,") e ew sewwgruppe weed neechealt ele-
meesd P

dlcm’/lo;a,fnxma Wmmmm%a/%cﬁamk
Bc/thfo(sm'ne o) () @7 “49‘?“’ 1o ot (Ay#,+) er ew
g, og ol (r/ay(zg udtdtes G, ol af Cldaiugen
>  —> 7’“/ v ew Ceudead Wmnﬁ : (R/'f;‘) —*é’f";')-

Bemeerlgning. Belisgelsw (W) wdsiger, ot

@) a,-(b'c) = @"é)'c ) ZO;)C GA)
dawd ot dw fonde et newbredl elemind for mudfipli-
feattonen . Ewtalle {Jm}m W amed awdec Tedrie-

Mw, defonens awdie Vypetr af (hokee - ardseindeve ) _
trac. Ved tetin gebin 4«96

_Tl{—' (.Q’fa = 0 a,blceA
( ) { a-lb-c)+ b.(e-a)+ c-(a-b) = 0
dieisonss adleden e Li-olyelon,  ved Cubicgto
a'b = b-a
vl )b
I {(a'b)u(a-a,) - a-[b-(a-a)] a,b el

defrern ew 7am’,m-a£gﬂm og  ved &h&i&lcm
Ijll <Q~ a)-b = Q- (a . b)
a- (b’b) = (aob)o b

aleﬁmm ew aLienaldiv ngxﬂz« Sot mevel wserverw
o) ’ﬁc:{c?w,(sm a,[zcﬁm_ bl e ¢ T7.2. defeweede arropla-
hoe alpetraen.

7.7. DEFINITION. En delalyelrn of R-2lgebracn (A7) ev e
dedaeng CEA, adldin ot ¢(R)SC. Vi faw da 9:R— C
0‘} o op C soue R-algeta. Tilsvateceecle 0(4745'
Ao tr ot vAtad 1A hvoluntalycbiats Al
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78. DEFINITION. dad (A9 o3 (A" ¢") vee
R—Mfcéwx/» Ved ew  alscthatiss neos o £: A— A"
frestas  ew W;’fomomnﬁ f:A'— A", T Hoitre
fo?/ = ?” / £ v
A —L 5 A

N

(o)

At fop' = o, ke ogta wdbeylher ved ot
Flra) = *F(a) re R, 2ecd’

Bt en hlanl, ot tdentiteten. e ew a,?cmiaw.
e fs 1‘44,-,4—;/1) o7 ol vt ved 4u«m¢uscaz‘m:u7
af Ao Qatkoweomo feen , f- Al— A" ?:4—9»4”')
fiuom Ee ﬁﬂ.i&w—amﬁﬁ ?"f : Al — A”',,

Foo tw Adibalypethe C S A er tikluslons-
%(Mfow 2 a/ée'ﬁmﬁawmﬁ : C s A

For ew ktmkml‘a[fcﬁa Al ew dew hawonnke
Yoo meorfe eu-ozéau’ﬁa, oo e+ A—> Alor.

Fe ew dfc&«aﬁomamﬁ 'f:'A'—> A" e Gl ded
HA) e A" en dAclalyetoa.
79. DEF/INITION. Lad a vare et elesweeetd ¢ K-

tlraew A, s |

aéf P = Z"fo*/”zxzf.’""’/p'»xn
Viewe &Z"foo’%uowmw t Rlx]. £Etemenld
P,fflpfa,«....-/-/o%a"' ¢ A "Cl‘&w 70(4), alisa

P(a)=31+HQ+P2QZ+".+P%Q‘“€A)

og il wugs ot Hrerihbsmor ved ot tidpeelle ele-
mmm_a 1 @mwd 2‘-

Hvia p(a)=0, Mj""’ W,Wtfﬁca/é;,c'ﬁa_w_
A Rar avsden a.

Jndsoellesn ¢ H'@MW‘&Z P:Pof....+/omx
lemente X € RIXT, Fio o natrdgvar polyns-
meel P 1‘da,w.. Der Watw allia 73=7a()().
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7.10. Ehsespel . Polymomict X211 € Z[x] Han
g vorlden § Z, vign vodoles < Q oy tugew
wddew ¢ R. Rt fan woddume ¢ oy -7z ¢ O,
At Hian Cewdilyy, meauge wddip, < IH., Bt
Aol belt rwdi” 1 i %g«wa‘ E=122, o
det  Fan  t0d dornee @, (®, oy GD « uufat Z/s

.7.1/. ad V  vwee et k - decewsto nalt w/g{avuam orev
’&W L. E%Mmz%m;m Eﬂftdl_ (l/} ev ew [L—al-
;/cﬁa, vl Howompefira L > End, (V) ev W
ved A >  Aowoleds med 9.

Sow. Gthewdt FHon EM/_(V)) Ao, VCkfrattue over L/

divewnionue K. LEr fe Eudy (V) Yinder derfo
e Cfcuf‘ﬁ? ’ﬂum /Lafakb—u_) e lleie  oLe k21
themenTloe TR ;E/ez y EW{/_(V)/'
Dette Gedydse tucidlodid, ot f e wod < et
porluomiivns of gred < k? 7 L[¥].

Maw kaw  vire, ot tutver tudonenfe F
¢ EudL(l/) er e ¢ it haratlotiotislee /tf(yuo—
mumn dev ev af mad k. (Howitiou- %
Au‘mif}mt ﬁz[_=//?a7[_=@)‘ &76‘/

T12. SETNING. Zad a vaee et eloweul + R-alsetracn A.
Aoy fivdo da  medop tu - alottra ’ﬁowom;rzﬁ
R[x7] ——>~'A) ad ot Xi— a,
newitey affil o mengens
T b > pla)
Bllidalypctrnen ved diwne Tovrwsnnte e dew receeolsly
delobyelea of A, tou ducddetoaldin o, o kenee Grofac
%_‘;& po@wm&» t RIX], der fian a sow 2od.

Bevss. Trivielt. [T
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713, Ru mindale delalyiten of A, coue sidefirlde

&t?/w&t ewmd aec A ralde Md%ﬁ&&u éﬁ-
&/{f?t‘ ffl} 7 ’ﬂﬂ‘&fu{/} I?[Q] Vi Hav allard

R[d] = ff%ffp,a-/-n--f/?,ﬂﬂ'/ nwy0; fo;"‘/Pmé /‘)]

P P
RIxTkenmen =5 R[a] (<A)
Belaloctonen Rla] e eltlsd  vowmnf wed ew
/WDMZW,[ Rlx]. Speciedt ev aldaz Rla] e
/co—tumu,>la¢w /1/1,}4;/, Ve fd/ﬁw e ew | nan el LGeshead -
velee  af  wwedc kvsteenlew af RIX].

714 SETNING OM DIVISION MED REST.  JLad
A = d X v d,

vou et _polymomium ¢ RIX] of quad o, satedy ol

Boyeslipadsbor tliciwlan o, o tuventibed <« R T<L

fwut | polymominue p € RIXT  Fouclr ola ewlqdig?

Teluwde polymmive g, + € RIX], a4 ol

= g9d + 7, dy(r) < dy(d)En).
Bevis, Vi skal wvue, o dew Wl €€ ;/wd' potyreo murn

Hoir deg(p) < deg(l), & er Al quuayuty lews opFyldt
foo q=0. Hvie deg(p)=k 3 deg(d)=m, i v havt
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-1

Pr = 7/3-01,5(%) alba Te-m= Pka[
Ve atr s, al polywomi et px — ",Pkﬂé;ka-mdl(/\/)
tar pad < k. T4t v tn  Feldafandis ticted -
Viow F/[(u) k kaw vi 2lld  Aliiwe

pl0) = pd X5 dl) = XA +T(X)
Fon dep(r) < deg(d). Fllgets, fan v

o x) = qdW) +r(¥),
ued g(x) = pd X4 ).
Embydiglidis folge Lgeleden, el Al ewtydiyt Teokude
Pffymw'wuu q'v(/Y) o/&m%ﬁ,? han W < m-k. [/

775 Hvn R ev € ﬁiuu/c, der v, ol deviscoun sl i
leaw auvewoes pL et o /ov’fymmm od#0. Foe
2 W/uiv&., W} R haw MWWWW speecelt
awu veu ol 7:; ettt norwmaend w{ymm‘auu, dvs. eL
prlypomivue d#0, T %neslgrads - kot ffecnlae o 1.

11, T e ?wct Mﬁymmm deR[X] < v CL, a¥
dolmu?dw.
fod | e RXT§ = RIXT
ev e tdeal . Det belegun @), (g hatodss Toved 7ta-

tt MW af polynomnwel 6[)
RoroLLAR. %ad d=X"tdy X" '+ +d, eRNT
veeet €4 mormeendt ﬁ»ﬁ’é/mw‘m) 0? ’fkw(@ ’Gcfg%
Cittedd al X ¢ hobewtolyctiaee R[x]/(4).
Hout  eluwenl A i hkuvohiutalotlraen RXT/(d) tan
da  ew frewstil€is K

A= s0+r®r--7 7:1_,@«-1)
v koefliecinliome 75,..., 7, eR e ealydist bolewd.

v

Vi fv @ = -4 -d® - - — A @
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Bevin, Hoet elemunt A€ RIX1/(4) e af fnwmue 2=
@, Nu FReaw v Desttuinee fvréymwuf&v 9,7 e R[X7],
Wi af  pe=gd T, deg(r) < m . Mew 44 ew
73-¢'=7ﬁl) aldad p—f‘e(d), i i loaw
GOD = GoD ¢ RKI/(@).  Ba dey(r) < n,

kow v skave et
v(x)= Ty Xt G X
1

Py

-G - @ OO+ @D
o, @
Enbydiytodin of 1o,y tr,  folp of ewhydiplicdin
" thmoaatwﬁm.
Do siasts Ligmeig ﬁQ’ZM of of v i RIXI/(d) fa
=O/ a/@éu: e

®"+d, O+ +d,@ = o L

Boak, ot hoohiutalyetracn RIX1/(d) e Zelt
Certeunt ved duwe Teskrivele.

i

It
o
O,
-+
3
®
1.

119 Fo Awet elewunt ae R kaw vi bupagle 15% grads
polywomiel X—a. Anvewdu divistomnel migee -
pi, e vi, ot olheal polyromiuue pli) € R[A]
e . sk ven |

gl @;(x) = ¢(%) X-a) + v )
hoe deg(v) < 1. At deg@)< 1 Cebyde el Al -
hd, ot () e howsfaul, veo tndsoellilst af
a A v al dewwe  Fows wa vt f(ab/.
Vi hae aldsn |
p(r) = 9(x) (X-a) + pe),
0'7 w wdlede. :
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SETNING. Tolynomeel pe R[XxT toas + R 102l a
MO’QWMMMS@&LWM%?W

’ px) = 9(x)(X-a). @

KOROLLAR. Howt polymomiipen p +0 of pad m ¢ RU]
Lo ew Wufw—} i

otx) = Px) (X-a,) - (X-a,)
D Qg, keﬁo—a T Préquuuof 5 chehee ’ﬁ—a/v
w{z(atw i R. Hois R ex o w&wﬂéo—mmdc aa
e frwrbllingin eutyeley, oy

farra,] = FaeR | p@ =0}

Beves. Hou P thic trar Wz/ﬂl&v /i R, tar 'v{d,cuoitrlx~
de  frwntilliig med F=p (og 7=0). Koy p Tan
ew nvd a, € R, kaw UL Skaive plx) = P,()f)(/r -a,),

few e (f (f)"f——'n/ 7aL:,Z'mﬁzZ"—
?@ﬁ'au Aa.fuéj;vfmld fjf? fa. v &f,lw ’ﬁ.a]/st% shridt

almowa/a& trecus bl tie
dud wmw R m&&tméw%ma& Ud #a e

Wu{“‘? plx) = pFX)(X-a,)--- (X-a,),

for Blx) chhe han aodolen & R, fan vi
faf)"’JQlc} = 246R/p(a/=0})

i "_C_'I en "7’(“1t} a7/ oucmgét ev f(a}-—-a) Aa Zao
v = Fla)(a-4a) - (a-a,);
iwou;b(a%o Mmé% dow, ma ew af

Efnﬁy fedie wvirer nu M ol from % 6")
@w@h@v’ﬁw%o tdotpdawm 4‘7

fr m>0, o foaw v etwdnu eu Wﬁlf«/u?/
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pr) = G0x) (X=b,)--- (X-by),
%;&kh‘ﬂ,ww;{wil?}ﬂzmbw%ip)
allra v/o?% At vile b, = et af a; ‘e Vo
/r;ma,ul‘a?e./gj b, = a,. AE
P(X) = /"V(X)(Xll;or)‘°' (/Y"a/c) = ?d(’r) (X—bl)"'()(_bf—/)(x—ak)

Fl) (r-ap) - (¥-a,_, ) = 500 (X- b))+ (X=bp.,);
n-1, o3 %MW{%adde;m viie, defor, al
F=q, k-1=1-1, o5 al n (evewhell eftec

pomutatton) foan 2 =by -0 G = by [

718 Eksewpel @ R = C geeldsn o bekewdt, ot tvnd

Mmmma%wdzf Yoav ew 2vd. 7 frewe-

shllage w00 = 00 (X-a,)--- (X-a,),

e p hide tivn iddeo af b polynomuue p# 0

v C[x], ma p olla v ew kouwfaunl, En
pO) = paX¥+ t Py, pato

gen v ved WW&;WJ 4/{- ﬁéxsiwm)
al dwme komtanl ev p, g ot k=mn. Fwwév;—tj/“«v
e allia

Pl = p (X-2,) .- (N=a,)

@ s p e o puintal, 4i ev Zfp = U Goune
med Ao p lemunliv @0, -, E=D. Grugpen
ﬂ'-;* = ﬁ\fo} tar ordun P-—/) aa ﬂ'b Ytved &ZLM

reB*  gatdi AP =@ (ph 517) Rette Getyden

cnddlbid, ot Tout of de p-1 tlenwndiv

@)@J"')@ v F/;* ev 2od « fo’ly%o'm/oat
XP-’—@ € ”;[/YY}'
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Faval folgen hlait, at FomabilCigon of AT o
X -0 = (-0)(-@) - (X-ED).
D = )OR D = () -],
dew fru & wlye prowtnd po wview, ol (p-1)l+ 1 ec
M&} med p ( Wil sow /mel‘%m;,)

749 Bewserhning. ] Levisct foo ot af Gelel seiug e
P> pla) e ew ’I«tu?‘ﬁomow,n*ﬁ s RIXT]T — A en ot
estntielt, ot elemenel o  hkownternr wed elesceo -
Pane @(r), T€R. Ret Cenyll alliy aqffa;maa, el
g R—A e et eenbial MQWﬂ

Lad 55 wmer 9cuucét fécéoo,?tz ew villan ﬁ?
] dount aitwattow Fta. v s#awlc‘?, tucthoelle A ¢ et

7*747%0 nLLiLite
“

POl = ¢lp)* P(pIA +---+ ?(p.)ﬂ"' en.
Ret aes Aet, 2 dewe ved pr> pld) difincd
a/[ﬁd(a(%uc? s T [xY] = AN e addidin, Ez aldsa
9= 9+ 9 X+ 7"7me e [x]
eudny et polynondiun, geldey
F+9)(a) = p(a) + 9(3).

Ade(?m er clerwod gwmcﬁ‘ thhe mut-
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plhativ,

Ehsewpet. 1 kvalunionskevts H  weed
"evatimion eutieclinrer ” t,; oy ke ﬁ:ﬂ‘f&'/s 7‘757%01»&_
e p =X-i, g9e X+i € H/[x].

W fruwdew Py = X1, Ve vuntioetlilec of ¢ o -

T ) () = gt =0
p}q(1)= (}—z')(;fz‘} #+ 0

] dew jccu/wf&, atten fow %@tm Lui A leke s
(P9)(4) = p()203),

fwvn ) kowmuderer  ved  elowmpnTlome ?;/70);‘-,?;[7“2._

(tlln , soue vi ket aigen, Hwtr A kowmewtion

med  kotfficcnlivue i ' polymomiet g ). Al

220, Zad o3 sow auvtudilic of wrntiatet ¢ 719
vhe WM—(%@’J W%mj

Lad o€ Mok, (R) vene ew wmadix wed hoeffs-
tenloy ¢ dee  feownmntodive M?, R. Ma,lw'ruhﬁwv
Mat, (R)  haw opfalles sows delrine of wadirsiugen

Mat, ( R [x1) . 7 ttisgue Mat, (R[xT) lean v

x = [Txo0
= o‘._X

Rt karahktirssborke ferly mo misn B (X) oo« ae-
finwny me som polyromiet
A (x) = det(x-%) € RIX].
Vi fan "
P(X) = py+ .. +p*,,)(""+ P X dem
Po = dit (o) Py = (D7 Tr (o) o op = -
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Er Ae Mat, (RIXT) hotfabtonmatriew. o
a-X, a1

) A (w-X) = det(x-X)1,
(1. 41.).  Reane diguivg i Mat, (R(XT) haw shi-
v

Ale-X) = ptBX +rp X" p 4™

No e det 4t ot ac, of mm'rm%‘
ety (RIXT)  kan  idudifienncn med  potomomeizens-
uujm Mat,, (R) [X]. Ved deume  vdeat fekatioe
Avaen  mabiiew. A KL et rolynoncicvie AX)  (fon
Roeffieeculin €0 ma#u"cw), “-X svam KL polynomict
«—X? “E(n-X) 1, searen f;{rr{zzjwwt .
Pot At # Py N7 7 P X p oy o el setin asgiu
Mat, (R) [x1 ’% vi dnfe ﬁ?’““?“‘*
AC) (a-X) = pot - +p X 5 pX™
Ve &/méw al wdscelle « ¢ dellc polyroniiue . Rt
/wa,io/wm ved ol wdiellc x ¢ hoew af fabtoreerne
0y danet wdigue peodehlil; fh ’ﬁw,‘é—» fraes,
(J/A.’Zﬂ?) 2t «  kommubner wed foeffiecevline
i polyromitt «-X, g da diree kocffiecinli en
Wy 1, e i émrm orﬁftaét Vo far
ton
Po*"'+,b,,_,v("-'+,omar%= Ale) (x-x) = O,
s, ol matbiere x e Mat,(R) e 20d 1 sit
koarablercitinke polymominen p (¥) € RIX].
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IDEALER | KOMMUTATIVE RINGE

1. Jdeat o9 hkuvoteeel.

11 Vo miades see, o of ddeal § R en ew ihbeeofoue def-
maugde ov € R, o tthew dev  gulole

1) a4, €00 > ata,eon A ~2€0l

idz)  reR A aeOon = Ta €0l

B&M;/&&,m vdﬂ MU‘Z«(A/) ot 0 en bw twddeigpecpepec /

i Wi«l//%d ‘am-fm grecpeps RT At aeor = -acor fot-
g 1 cvugl of od2), et -a =(-tla.  De fuvielle
weale, © R ev soleald fo}, de 07,;; {"Qf”‘“ @), 7
tdealet R.

12, Sow Tekoudl ev dev ew boeldeo for Cclebee meellece
eelew « R 7 /ﬁ&uww&&mt ij R. Beww &L
el deleal o1 dvncende WW'LL«?@-M = e olefe-
neul ved
r=y & Yy-ream
Doee holotsy "hougiuy, mottaly 03" Dew Vitlmewde
feuvs beent Wﬂ}c&%&:w Aot B 2icg | fealal t
booleatnivgis | 7y Telogit Rfor. Do Aowonirke of -
R — R/oe.

3. Sow bthewdt gulele. e sabaldl
UDVIDELSESSETNING. En  wighowomnts p: R >R’
Ay i po tdeatet OUSR, hRau byt wdvide
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e ving oo mnti fra bovkivloe §: RO — R.
Howomer fere 53':1‘?/01-?/?/ scot 2t v  weducewd

of ¢

14. Kewnew fon ew 7Wmazﬁ ?D:R—> R/) ellra 0vi-
guisalmaugdu. §0), oo et eal < R, o TCibledet | 2lded
P(R), tr tu Aelriag of R Howomintriv ¢ frovicee
7’%97%&? fﬁf et hteme 09 dew gulidlin dew sa fealdlC
ISOMORF/SETNING. Em__wnglowomofe @: R > R! wuce-
Ceun br tiouionfy |

¢: R/¢gl) = ¢(R)
of krobile. pa  Cltedit.

7.5, Eua&,(c? W&V

NOETHERS [SOMORFISATNING. Xad @: R>R' vwe
eu  Supthbiv wuglonowmnty med kenw 01, Ved
o' > 959(0z’} 0y, gt — (o)
ehalliwn da tu Ciphtis, ovdimbrr forbindelsc
fideatec ot s R'} 55 Fident o R, w2 al o220}
Ea 0201, et veleal v R, truock tu Mﬁwag mm:;/.;
Rl % R/ p(0).,

R R = o(R)
o } { P(on)

0t, (o) = ?(azo)

(©

1.6, 86M7-&:u i dun leawprnioke W/C»/c{&m Wj’éowe
mozﬁ'-O-’:Q*’R/OZo) g el ddeal o 20z, , ’&Lu?,m




b 3
Tdea
1277

T

A

Jao—-
R/oz, .
c

@

ted-) tdra et

(wﬁ

%z\

02/020&0 notor

St Y

4 -

a@%

Moz

).
02y
(R/e,) /(o)
Rioy =3
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2. Jdeal trenteast a//go;db(’lsz&ugp&.‘

2.4 Er dw i R g ew  celmungde M, telgnew ve
med RM (el MR) delmiugdu. of R botdeude of
elemenle,, dew kau Skdvy Ao WW s af ele-
meule af fowmew rx, TER, XM, allsdl

RM = {10 -+ 71X | Ty T €R Xy e M,
Rt e 4t af ae, at RM e e ddeal ¢ R. Tdea-
Ut RM e eudde Aot wmenorle  seleal, sout wdeteof-

e ddmiugden. M, Fai et Meal, avw tuditiololen
M, wd tiditiotile 2lle thmenlow of fomen 7%, TER,
ve M (idz) o dumtd olle swsnmen af sadac el-
wmenlo, (4df). o
DEFINITION. Tdeatet RM helds idealt ferrnteagl
af Mmc&u7a(m M.

2.2, Fo ew moéatl? delmacgds M=ft, -,a,} <R 2 v UL,
Ria, ..., 0} = {78yt # 7m0 [T, T ERF.

Fou tdeatlet R i@, @y § W ’60(67%0(%«/
Ra,+- -+ Ra,, (el a,A’+-~f-aMR). Oft auvewde o}/tf
’&:/cfw&/uo (a,,---,4,). Jndetootoden M=fa] ke €€
tlement, fh v Dthgutsane Ra (eltn aR) el
(a) 4 tdealet R faf.
DEFINITION. Tdealew ¢ R, dev ev freentragl af cu tude-
%{w&wﬁdo, tealdon Mé}tﬁﬁwﬁaﬁﬁ A eaton .
7 { R, dw tv frtrwtrasgl af et ewkelt elevnenl
kaldes  Hovedvoleaten .

b euditiyt frewlrasle tleadin e aldid Jdeatlen
af fowee Ragt--- + Ra, . Hoveddatone ev Meatlerne
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a/% ﬁnmw, Ra.

FlomenTlee aof Fommww 70 kalde mulbipla af a.
Hovedideatld Ra  Gestan alled af mt% mw[ﬁ"/wla

ot a.
Vi %m//\j'ff—/?,ﬂ?mﬁ/t) alt deo o b el meent

ue R v
s Ru = R & wu ev tuvedibed -

2.3. Emewptlw. D 7 gugpen z" galder sou Teteewd?,
at Samﬁ%c wadergrogoreee Ko TFomen Za (/éum az0
¢ ng'z) ewolda Yeovedvdeats,. Al tdeald., +
200 Z ev aldrd Fovedvdeatlon.
®" led t, € [o,1], o3 behagt ¢ viingen C°lo,1] af
kowti munle  Frutetronee /wf [o,1] MW?M T, Te-
stiende af Fanktiomw fe C°[017, foo hwilhe

Feo i o omepn (sfhangen of £) of 2,
Rt ev €t at se, ot o1, e et wleal i C°(0)1] Oppa
M'm/w;dup My Bestd tuole af Funbetionen $ € C°[o,1],
fon wilhe

t(z.,) =0

er et el 1 00[0,77 (M erv kervatu foo WW@L
CLo1] — R gewt ved fr—s (%))
Det v Ut ot ¢, al kleall 01, thhe ev tuddilyl

ﬁ“wfwgt Meltow vhb veadd /mo/td ev m%‘t Hrecu -
@ 7 e no Iz, R = KL[XY] Ceston vdealll
RX+RY = (xY) af nomir pER, Tn Tovilhe
7’(0)0)=0~ Rette vdead o uw&,l'?)t ’ﬂw'ﬁgf) s
At ev thdee et Wwém/[g

O vetmingtie RS QLT bertisde af potynomic.
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p= 7 +ﬁX+.__+mem e RX] wed r,eZ
mwo&/{mf ] dewnune 2eng R L%Mmcw?mm
Ces b erncle n»{ Prfy%om&u P, Forn Hove (ke pl)=1,= 0,
o ideal, Ao Zhhe e twdliyt Frwtragt: [ Eo ety

7E,,"') /C éﬁz) .
/ a
P,'=——;X+-~- , Ai€Z,m EN,

vl 1dealet  Rp,+--+ Rp, S 0L ihbhe vuddetivlele cle necu-
tu—' (m’.,_mk)z)(g j

2.4  Kvndaatiske Falruge. Vi Cedeaglee ef
aationalt Wl 5€C, e ev 2wd i et 2“”’7/&4/&1

fﬂy%ow.‘m )(2* AX-—B) Lo A)B cZ

[Ebs. 5=7% e nod i X%1, §=15 er 2o i X*-5,
S<VB (=5 ewwd i X5, 3= F+il o wd o
X2+ x+1 ]
Delrugen R=2Z[35] = C bestae da af alle ele-

*= G +5 5 o %, T, Z .
Ueolin ’fw.; a/IL al EZ’-‘A?*B v "’“‘“4-7 ﬁ)
ot elowmallie af dewit frme u{a’zmu‘uﬁ.
fa 34 Q  etn v Ar, al < SW@W
Cu%dd?f Lestew. .

Er 3! due awcee wod ¢ XP- AX-B, w4

o 53'= -8 oy 5ty = A Speciclt ev alb
o?/wf §'=/4~56R.
Bt en <kt aved ot wvie, ol olew ved

= GrhE > += e g
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(7“’)’——-'/‘) 07 ' =97 & 1re Z,
Fo et elemeul 7= N+7,5 € R acelln v
Nr) = 1! = (i %E)(hrn5)
= K- BIr Anty.
[ M(r) katdn ‘mormen” of v ]
Vi haw da |
Nv) € Z, NO)=0, Nr)#0 Tois 740

N(*a) = N(T)N(a).

Novwen e aldsd eu malfiplekativ- Tsuwomste : K—> 7.

Et elhwmel Xx=X+t1,5 € R & woefcbelt,
Yovta op kuww Htoie  N&) =
£z %&mﬁj xy =1, ac e N(X)N(j) N(Xy) N =1 1+ Z,

/fw at Nr)= 21, 07 e owvewddt N(x)=z21,
a,éhaxx ac ev rx! wmvew ¢ R L x.

A otew m«,(/c/e»&/a@ﬁuo ?Lushwé haw vi ek
wdlecle, ot %vss b€ Ra <& Wa Z, ot Nfa) eo
Adwicon ¢ N(B)

W Trwmaher eu )a,t’ﬁtm?éﬂ?)dw

=5 oq v =7F (W&rko—u j) for alle 7R
J et Fl feelole eo allsa /v/f) vy = [7/%  hvadedl
/mdw, Mm_,c e b0t rvrrds, /Vmaj,m ev 7?6@
Leii et WM ovte R, 54 elewmenlane < z[(5]
koo auikactyghun sou gl putlo: ¢ eb Woneldin yram:
Z(57 B
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2.5 Ehkeapel. J P g R=2[V-5] FHaw <
Nlx,+ ,V-5) = X*+6r2% 20,
De twvertibtle tlemenlev © R stacew Hd ’fo/—.f%m;w (e
IxZ Vot Aognew |
! i/;:;‘-/- 5X22 = 7
Vi aw, ot 707 1 ev de eunrte tuvttdtle chmenlin i
2[/5]  (svaceude il Lhoingine (10) o3 (-1,0)).
Juoa,w, elewmenlon x€ R op{%’xw Nx) = 3. Sawttie
elowenlon i ¥ER, sow opfgld N =9 e
3 f(2+V-5), t (2-V-5). Lod o3 wvise, al

relealel R3 + R (2+/s)
dehe e et Fovedideal Vi Temwrhen i[?{vif, ot olen
be fwan? xe R3+ R(2+/75) getden Nlx) =0 mod3
Seelles W'&ﬁ, a =2+ frdeo 7 N(r3+sa) =
(73+56)(T3+5&) = AN+ AN(s) + 3(T8a + Tsa) = 0 mod 3,
wel 754 + TSsa %Z'ua/dp&,ua% et edenwend ¢ Z[\/?SJ) oy, Ader-
ed € Z (cudde éZZ). Vo mu R3+ R(2+/~s) et
med:

R3 + R(2rV=5) = Rd

malle 3= ud | 2+/5 =vd owed u,veR, oy ﬁf(f:@

9= N(z) = N(W)N@) 9= NM2+/5) = Nv)N)
Speeccdt ville N(d) vt diviior © 9, alla N@) = 1,3 elb.
9. Mo e Nll) =1 uwdelikhet Hlpe Comaddniugu,
/v(:t/=3 kaw dhhe galde for wrpl dE€R, oy var N(d)=1,
mall, N(u)=N@) =17, o oy v ville 2lbbra vere 1iver-
il tte o3 vi velle Ffave wuv ' =217 M

3=wud = gv? (2+V75) = £ @rV7s)
v opid wdilukokel,
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3 NoeHenske mﬁ_ - ﬁmm‘Mw&.

3.4. DEFINITION. Ruge K kalodey wottlek  Tvis alle
deys  1eleatn e awaﬁ?ﬁ M'&mﬁ

32. E/muu/p'&u. 7(’4,;7% Z ev wmoetlunbc, tdet alle dews e -
ol e fwmﬁm?f af et eloweenl. EF Hvert

er ew wnottlenk W? /‘?@'ufcuc 1 thateplise
2.3_@,7 2.2#) e thtle wuottlitssbee.

5.3, SETNING. Fon eu wivg R_co folyencts Celiugels
sev cebvgvalenle :
() Etthwed 1deal s R _en ecdde gl feee Gragl (a: R e
ot Honsk) | ’ '
é’i) ] ewlwer o]@Sﬁf&uatc fecedls
o, <oz, < --
af idealn i R galse =" tra el virl frew (e op-
'3 (?/U«w& Kt olea efms/ea,é) ' |
(i) 7 ttypen chbe—tou mavgoe L af cdealon & R Fea-
ey makSimtale &&W&u ('m.%t < )) d.v.s. clenw
Fisctsn et ideal o, € P med equunkeaben :
e fa o,co. = Ot,= OC.
(thﬁﬂ#wfum/u&«c)
Bevin. () =(i):  En de gl e sé}wd@ MJX.
o, € 01, S ---
aof ideatln, van dt TE, ot ﬁva@%m?m
o= U a

r=1
ev er ddeal, oz denmsd af  formen
ot = Ras+--- + Ra,,.
Hvew of ’fbwn{zmiwm Qy,---, a,, ill/(’ﬁafcu/ ﬁlcoomy/imzeu?a&h.j
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o9 devmeed L af o, 'tane. Ba dew ke ev awéc&'?
(= Ut stdsle i , nd at alle ffc&w&mgum /b(’ﬁa-/r.m 2V
Mew 44 Hhov vt

02=Ryrer R, S04, S0, € - € g/oz; = o,

althd o, =02, =
Gi) = G): Tndinekte., Er o0 et hbe- custilisl Fecwwteagl
ideal ¢ R, kaun v veelee @ €01, o o Ra, < O1,
MHer  ma  ewdda W’l" Ra, € 01, 16 v hauw vzl
a,€ O\ Ray, o5 & RayrRa, & 0. Her wed cwdde galde
Raj+Ray © 0L, 4d vi kouw valpe a; € OL\ (Ra;rRa,) o
f& Ra,+ Ra,+ Ray cot.  Jadut vi folsoellen saleden, fin
v ew  hkede

Ra, < I?a,-/-/?qz C /(74,7'-/?421‘;?43 c .-
7 modrbiid  omed (i1)
() = (iis) : Jndiredle. Fn F ew <hhke- o mtegole af
1deatenw, dev Hidy, MHav Wma/muml/t eleneent |, Rawu
w — da PHE — WJA o, ¢ . Ko 01, bl e
vealest malt tlewment ¢ F, fdr 0z, € £, aa al
o, c o1y, Ka o, thie ev meahsimealt elemecut 77
fovdn 01,€ P, 44 al O C o, Fmleatle sileoen,
fin ew hkaedle af delealiy
ot, CmZCOZ3C---
¢ modnbiid wed ().
(i) > i) Fo dew givet e cpsbigende kade of sdeali
o, < 01, S ---

)

fu‘/wtm 2 W;m S = fOZhUZz).-. } el meaksirmall

elennd oi/v, Vi Maw OZNQOZNHCE .-, 07 Nealess miq -
Cheten St/om) al o, = mﬂf/ - ---

Wi
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3.y, SETNING, Entwen hvotent R/01, af te noctlussk
2euyg R, v z9te. nmottlcnk.
Bewss . 7;fv'fjcv/\/0t%mf’ é:w;ﬁ'a&tm? er eflevest
ideal i kvotenlin R = R/m, of fomen
@= {®]acnj,
Yvve 00 er et tdeal + R. E2 oo &de/@; ﬁw@zf
o= Ra, ++-+ Ra,_ ,

@ = R@+---+ '5 /7

3.6, HILBERTS BASISSETNING., Hvi R e ew wottbink
WQL/‘M, ev eu,ﬁo-w pag{nmwwwmq R[X, -, X, T
’é@cﬁdw no btk
Bevin. Jaut RlXgyoews Yud = RDG, -0, T (X7,
mw—vcdwwk.M- ol det ev wmole ol vie pa-
slawden Fo m=1 Vi skel alhd Fro ew wmotthink
uu} R v, al faijm—ammmuuj,m RIX] ev noe-
Heenk.

En Q & sdeal « R[X], kaw v fro m=0,1,2,---

v v~/
aX +ta X"+t a,

allin

d(m)‘" gqe’?/ian“-,aﬂéﬁ: QXZ&,XW‘-{«-...-/-QMGQ}.
Qt e 4t ot o, at B en et ideal ¢ R, at
d(o)gé(!)gﬁ(z),:.”_/ og b den fr ot iosel BECQ
?cefalw @C'M) = &C’u)) n= 0,12, v

Vi duorkyde. wmu €l
LEMMA. Fo B <@ ideatu + R[X], adledir al & = g%
m=01---, sa e B = Q.

Bevio fn Cewvma. Var B &  hkuune v © Q\B
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Feiele el polynoniui af Lavial W&? W%:
| p=aX"+a X" v 1 a,.
Heo e ae Q™) ollsd ogss  a€ B Al dw ¢ B et
faéy%ow'm7 af Fon maeun
g = a X"+, X" kv b,
Ne ev ge BSA, o7 atira 0?/55 ;D—yeéz, oy ydin-
lpoe oo p-g9 & B, idit v tls wlle fave
7(‘.7={D—7)7"?E¢3. Vi tear allisa
p-9 ¢ G\,
mew da Al polynomien lian tavere grad ewd p, ev
Adele e  modstrid O
Jeet 11 vtudn Mﬁnfc bl Gevisel foo Garinsat-
Wﬂm"” '&%72‘@ wo oew 07934?&(44& fecede of tdeatin R(X]:
G <@, s -
Mevdtia faw v ddeales ¢ R

7 - 2
o n A

( 1
&" < &4, < Q' ¢
N 1 .

( (2) (2
¥ <ca” < 6°c

Vi ac, ot ”aééayo%d{#/a/w T e e o;wé%wa feade
d(:) c &(’)c

2 = 77
o7¢éwmv,a$aéw?/w(m/'="ﬁa6twfth=
'&cm _ a(wr)
N+t Ne2
Ve fran ae  thelicsiomerace L
) (~v)
QNH c &/wz c .-

Nl \/7’

(N+1) (V1)
&N + = aNfz

AN
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/ffda,c‘éu. 1974
0‘74%)@3—%@%&%%;?@%4,:”. For Bk
mz N tar v aldia
Zz(fn) _ (’”)_:“. ws N
Nt N#2
Ve ’61241,474"1;, 10 aéagc;;}o&/é«.? /Wwoudn,t, ﬁ"(g/(,v .

7 hewn of dm% ﬁ’{% szw"-” ﬁaaz‘mt Vi

do dew Fenw ke ev ewditly mauge folpen, pelde
tudda tha et vl thue =" & dewe alle, Hew feiictes
alhrd et M, siteder al

@(’"’_ a;;':”:... m=0, .-, N-1.
Ve hkaw am‘wjx, ot M>N, tiar  aa

&/\5%)__ ﬁM(:;)__ m=012,...
AL ’&mmaotf ﬁfjw v, al

&M = yy = o

3¢, Fhsewplen, Rosgeme Z[Xy,---, 0] (speciclt Z(x7)

er wotthenke Wf‘
ngtm L[X, - X,,,7, Yvoe L er el ﬁfcme) e

wot thentet mjx

3.7 Eh:sau/o&f Fw hkvade bk MW} Z[3] er ew woe-
foonsky mwing , wtwty  (Gowin{ m) e hooteint af
z[x].

3,9, E/csuu/of/[ Fo MW? af tu woctlenk uu7 Ce-
ﬁ&’lf-&v dlelee al v mottlunbk. Fela. var dew tkhe -
wot ke 7/1»7 R #a e/mw%&ﬁ 2.3.3) ew G&/CM?
af @QIX]
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3.9. DEFINITION. Rusgte R kaldsr e WWW%) »
alle Awwn voleatev ev Hovedidloale.. Er R ddtsvudee el
wh?/p&%mu/ufdc, raldeyn R et W;MW@_&_

3 10. ijm Z ev et Fovedideal ownade, Vidiw Mm
SETNING, Pa_&inomwwmm L[x] Ao L en e
@WJ ev et Foved jdealorpidots.

Bevin. dLad 00 S L[X] wveew e coleal.# @) Blawddl
prlywmo&vnc #0 <01 hkan v v‘m?x, et , d, af
Caveal mu&? grad. Da e O = (d), +#h or2(d)
ev  klanl, 3 e vuvendt a0l , kaw vi Trstuursee
el polyuomitine 9 M@m 2l
oCe{? (o - 0&7%
(deviseow med 20t”). Nu ev 70(6(01)C02 oy allsd
a-g9d € 0. ﬁm@m?wﬁywmmiﬂ%
Z:u ewd oA, mad it vew wel-polynoni'e?.
M a = 74 e (). X

341, Vi aee 1, ab el e bielle 7 ovewnte eeole Geweo
e fbf{jyuwa : Ea_oew 2 WM R g_wv/i‘ e Frendteon
V:R = Z  dev & wmedad ’ﬁcqmcumot 05, aateoles
al cdew tn all, a,d €R, d4 0 Fesdn & g€ R,
sa_al via-q9d) < v(d),

sa_ev R ew WWWQ_

Satedus taw vi < bronet foz w/tmj 3.10  Uehaglol™

fuihtionen v:iLIX] = 7 deteiiert ved V(p)=olz;(p).
Tilsvarude aen i, ot Z wmﬁowdwm?

ved ot Cebagle funbtonin V:Z > Z lefined ved

vip) = /p/.
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3,712, (Gousy’ himi er dew Fvacdiadiife AJW? Z[:7<C.
Gows' talrivg en it Hovedidialowndide. Vi voer,

it Fushbionin viR= T[T > Z defincact ved

v(r) = N(») = Ir]*
boor earbkaleine awcevwt + 3.M. Fi olbhd a,derR,
d#0, skal v vue, at dew feucdnn g€ R, na ot
via-gd) < v(d), tlw entilydinde lewmed :
/4 -9/ <1
Vi haw Fortothe tlmemline i R sowe 9iTlie-

puskte i € (T[T = {nrni| 556€27), o
ate, ot s fn ik x& O (o3 speeiclt fru=2),
fisden et g€ R, & ot o endda  Fan

/a-q] < ;,12%

Telsvarende vier, al dee fvadrabrfee WW?
Z[f], ’ﬁmjo=:-’+i.’;§ ev 2od ¢ )(2+)’+7) ev

2
el Teoved ddealownadle .

Vi fan denton ﬂ/(;,w»@

SETNING. Fou idealnue 7 eu Wwfa&g} |
(?@fdw At o?:/c’oq,w& fceslen e(%awtfw/é 7 sveafest naa -
ﬁ'ka?w/m’ém, //f 3.3. |
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4 /"/aksi%m/zdea/_!:;&? fu‘ao[é(&a,é.

7.1 SETNING. 7\’4)4%&«4 R e et ﬁku, “Hvey o9 feccer
loor olue _tudeBoldin aetop fo tdealen (sow & omd
vaw de biville : ) < (1))

Bevis. Ft elemen? 7R  ev tuvediCell, o o5,
bew Tvds Rr = R, leaaf e pistavctu L [y

4.2. DEFINITION. Et voleal mv v mﬁm R kalolsy el
ma/&u'ma/(t‘dw/e) Sivs At er rwalerd veall Clacedil
Aealoune < R Rlle belyeew aldsd, ot m R,
o9 al oew #on voeals ot ¢ R ?«@Caéw

, m < ot c R = mw=0g.

43 Behﬁdu&&u_ kaw o(?/nf wol begleheer ved al dew af

deados v i R, soue opfylde
m < ot s R

frccls, medop o (sou sa md vae 0=y a7m=k).
YEA Noe tHew umazﬁ/m&tma? Avawr tdealivre
ov v R, dow optyltes S 01 SR midope fl dlta-
Gome © lvolinlue Ry, [owbivern w weed :
d/@tw&"u? 7.1, fon v o(w,(b-,, ﬁr//;,wa&,
SETNING — Telealet W < R _ev b maksimalicleat,
/ﬁ/mhogL bwu Hop  hvpteenlon  Rimy &vétﬁvz,wuc.g

1. Eksewpel. ] g L er hovedidealit (p) frcen -
/Giw.?Z' af et prin fal p el wakscmalideat, i
v hav (p) <= Z, o ew (p) s (a) € Z, med 430,
ma vi Tave az?2 o a ev dwtior v p. Fb—é’w ev
P--.—- 73 07 levarve o @)=(ﬂ)
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kvobenlew Z/p=ﬂ/;— ev aldsa &tﬁj/m

45, EkSW@g. J 2 R = C°%0,17 e sdealet
My = fg?/?/ Ft,)=of,

(1f thrtupel 2.3 @) et maksimalooleal, thi My

er ket fon din /M«Mj&k% Tomomanfr : R — R,

defenet ved £ F(t), aaten ot R/, 3 R

%&tﬁf«w\

7.6. Lad o5 wvire, at ¢ wu R=7Z[35] (o ethotwu-
pel 25) e ideglel 7= "

R3 + R(2+V=5) |
el maksimalideal. Ve Tebragla a%’&‘(dmdqm R — Zf
detint ved = Hrl-5 > T = @@ e Z/3. Ree-
ne def e ew mﬁ’éomonmﬁ’) the dew er klad
ado b, ¥ diw v wmallipl kativ, sdit v for
S = 9,+sz/:5‘ /\ﬁ&dl/v

_—_———m
re = 7‘;3,-51552-;-(1;51,&125,){-—5'-

= @@E-5ns) + Gt

= W& +B& +BDE + BE

- @+®)(®+®)

= 78,
Revwme fomonots :+ R —> Z/3 ev klad Su/a/c/c%u-,
D?MZ/3 matﬁgw) ev dews kit

w = frrnV-5 | G =0 Gred3) ]
et maksimalioleal © R. Nu e

R3 + R(2+V-5) = M,
%L',IQ”MW)OL&M&%UQJZD{LWMM
/ . /
WV!}M{.,? il loren mw ﬂj ev ot vewd 1’“=77“+7';/:5'€/m/)
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Y G+7 =0 ('nw—pl3)) ollra 7 +7, = 3m, 74 ’u-z.,fnf‘,

y= G505 =1+ (3n-7) (-5
= (hrmrs)3 -7 (2+V%5)
€ R3+ R{2¢0%).
Tels varende Atv vi, at rdlealet
= R3 + R(2-V-5)
er et mabesimalicleal @ R, kant foo Hovo o feie
v = nrh-5 — @ -@) e z/3.

47 DEFINITION. Et ideal P ¢ Wj,m R  haldi et
prbuideal  Fun pc R, i Fvi) odev oo alle X,y €R

geldes xyep = xep v yep.

4.8, Fo ideatet ©) ¢ R, e dew scanle ’&Mix/&u, at
W’M]&w i«wh&/u i R. At 6) en e€ pruuideal, u/du'?,w
alhii at blc R oy ot wulzeglue galdew « R, alled
alt & all, at R e e wtcw‘khmufo&.

SETNING Jdeatlet ¢ R e et priwideal, Toosn
2 hun oty Rvobenliee Rlp er et swbegpitebriovnacle. [

79 Ba et -’&C?,cfmc speccelt en el wa%dﬁ/doumia&,)
)LZ*// At aﬂl de grvme W/cﬁw'smﬁ‘ v, al vt Tav
SZ:;V/NC?. EWZDUWMLMZ/%M z u&é@uc/? j 47
el prinideal. [
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410 SETNING. fes e fon e um;’ﬁowommﬁ P - R—->R
fwoe R’ en el wkq/uhémmo& er et pruwideal © R
Beve, J ;fo*fg,c 'mo'u/mﬁm'tu/uj&w Yar vl tw tiomepr-

o;ﬁwu'ﬁiéécd&fmﬂ&/( a/fwﬁ /Léwmaaéﬂ'

9.11. E/tsf,m/:’&/u. Kearnen ,éz Yoo e fien Z[X] = Z
%Wt ved 7£= ao+a,/\/+~-+a,n)(°';——> 5£(0/=40

er  fovedidialit (x) < 7[x]. Al e et f?W/W.
kon foo fowoncontrin Z[XT —> Zfp [X] definenl

ved £= a,raXtraX i—s 1-@2))(»&-—4;\’M
o Tovdideslld () S T[x]. Hoi p en el puintel,
Cliver Tl ideal et ;a%ia/%w() et Z/P [x] oa
ideattU (X, p) € Z[x] et aalbcscmalicleal .
(kune fon Kowcomeonfinn £ @ e Zlp = Iy

4 12. E/mwc/b&[. P Z e e MZZA;/J%WX&) se
)= Z e 2 fmzw. Et potwideal ¢ Z Lo
formew (p), hon P72, o Hen %Laf'/o vieee e prs -
fal, tae vav p=2ry, x>1, y>1, villey vi Hhave

vye (), ¥ (p), y#(p)
Owumpét Loar vi b, at Hhun p er el priu-
tal, 28 ev () & maksimalrdeal. Preeecioleater ne
%(o), Z t allsn wmaksiwalidealen

(s matater)
4.13. Ehsewpel. Sowr Geheudt gatote, al ew ewolely
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mig e b ’fefcmc) Tovs o hrw Tvio dew ev e zule -
WWW@&. Hon sdealelt o € R aldsa mwtd&;f
tudex, dva ev R/ ewdils ad ev o el maksgmalileal,
Sour awvtudlebre Theraf hae v vor, at ¢
ew  hvadiatiak MW; R=2[5] e elhonl prcucideal
#6) et makstsmalideal. ’/Qo?f ev moke at wvise, al
dev fr fwedt ideal 00 #@) galotrn, at R/0T ev ew eccte-
{L; W(? Ern 0= Ru, hwe meZ, n#0, @ dlly ktat,
Hei R’ Leatar of etlwmeTon 7+ 15, hve 15,7, € Zu,
aa elemenlome Y+ %5, fom 0<% < [ul, 057 < /[n/
en el u/buesm%uui';?a%cm o R/R/io [o?, JR/Rm/[ = rna)‘
Ret dmiisdelige il fulde neducorss Liontt, the oew fouc
ato i 0t o sa ev '‘m= Na)=aa €0t, v
faw Ry S Ra € 02, 2 [R/a] er ewdilyy (endda
divisoe i [R/mR) = MN@)*).
] R= 7[/5] e R & wmaksiwmalideal (o-?

R/R1 e et meed 2= 121 thewenti). Det ev
note at v, at RI1 e e prwidial, allsra ot der
f (i + 105 ) (e (5) € R, 7% +70~5 & R

fo/{fw X+ -5 € R11

Nu Cestar RM  af A elruenlic z=27+2/-5 R, %mn
2,2, € D11, athd @ =&) =0 e Z/11. Vi v
(1+ %5 )(n+ Hi~s) = (7‘,')(,—5'7’;)(2} + (10, + X, ) V-5,
ollid ¢ K, = Z/1

D -OF) = o
@& + DE = o.

For fen at hktune stulli, ot @=@=O) wia i 7—%—;,
Adebor minaunlow, —TFave
@+ ®FR) # o.
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At dette virkeli ot
g optyldt, naw @) o5 (o) hke Tegge
er O 74/“ (a @‘O ﬁMW&?@*@@ 7
@2740 07 @%0 er @7‘0@

@ (O] ©) #0, itit den b alit elomecsit
A€ Z/11  haw galde A2+@ =0. ),
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5. Idealoperationern . Dew kintaiike 2t blanae 2lntig,

51. £ o oy T ideaten 4 wigen R, fan vi bebagle
ovn B

A0t 7/04.97»&; 1‘;»«. ev et tdeal. Videe haw 2t
o+ -

Cotnewds af alle elemenliv © R af Frowmen
atb , ae€eor, 66'5;

gwdwkw
7 o B
Leavaend, a/'l ey menlyy © R "7‘ forneen
ajb,+ -t a b a4y, 8 €015 by, by € (3

At aa Qt, of 07/»22 o+ T 0l ew tdeaten 7 R.

: Faz(famm?m oLn ev Aol storste voleal, 2o
er wlitoldl ¢ Gade ot o9 b, awwmen 01+ B e Al
iiconle deal, aom ticleliolden Cade o oy B, oy
]Dvwlfukm 0l e ol wiiidsTe IM) vott toleZeol-
dee alle peodiklee ab, aecor, be T Det e
klart, ol al < on b

R

o+ G

- 0
onDb-
't
(e)
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592. Foo ieatew o01,C, ¢ ¢ R au det 4, ot
on (bna)= @n’b—)nt“
n+ b = brog, +8)+e = ar(b+c)
(G = a(be), at-=Tto
o+ B)c = ac + br

53 Analegl - el sdubhivl - fan v fil  cdealin
017),..} mm ;R dtfmw é: 25 meceeen ol 021/,,../;42%)
St nuin 0[’7‘---.--,‘- a,, 07 gwalu/cw 02{'4”074':

Fon “tovedidialenw Ray, -, Ra, Tlhva produbkled
Woved s dea et MWZ’ af a4y a, (09 dwwwmece
Clovtn idealt Frwulragt of a,---, 04 , Satedus at
Ao Violligee dicl forle Gelegmetse Fnfon haromomency
ontd  dsr ovinfn  ved oAE)

549 Ehsewpel. Fn hovedidealen (a) a?(é) 1 Z e vt
fet, ot |
(a)n (b) = (m), Hwor m e wendale  falles
mulbiplus of 2 o5 b.
()+() = (d) , o d ev stole full
Avvtsor t 4 0? b
(a)(b) = (c), Hwrn c=ab

55 FEhewpel. ] e R=Z[/-5] e sdeatumnc
m = R3 +R(2+V5) |, mw=R3+R(2-15)
waksimalideatlo., Foo proolebled fowddie v
wm = R3
i 'S" filyer of, at w faw 33 € R3, 3(2-V5)E RS
@+v5)3 € R3 o3 (14V5)(2-v5) =9 € R3, o3 "2
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Bl of it 3= (3)3 + (@+15)3 + 3(2-¥5) € wim.

5.6 DEFINITION. Ea o o b idealn © R, sigen v,

al o e boma,/csimazﬂmd’é-) %a&‘ozq’é—m
komaksiniale Hwvis ot =R, Jdeakew Oy, ---, 01,
katole, paavis _komalsimale, Gvts 0l 401, =R, ¢#].
tf=1-",n. ,
At e klak, ot ’;fns/u,é&j& malerisealideatey
My, . oy M, ev parvis kowalesivnale, Hhe ouN/Ma?A%
fo frnkellige maksimalideatin, s&_ ev mE M, oz
allsd  MCC Mt M, g dnomed M+ =R

5.7 SETNING. En o0, G, ¢ idsaten < R, satecles ol
o0 e howalrimal vwed T og kowatsimal wed £,
si e 01 kowwaksionalt med ' Go
Bevss. W #an o+ =R o o+ L= R, o9 skcal wvtae,
ot 01+ BL =R, Nu e cdealoarne oor, Tov og UL
az;{;wxzﬁo{aét < 0, og 705/:%,@(, #/fm af al ve

R=RR = (ot+B)loztr) = (ovor+ Bor +01c)+ G
c o+ =R 4

Qoa‘émj,m kaw speccelt auvtucles naw b= oy
ved  geutagie avveudlelse acr ve, ol hots %y, -, 01,
ev parvia homaksimale, ax e ogil poteusen
oz,V’,...) 02:“‘ ;ba/Lw‘/J fomak siral. S’/oeaa!/t en
aldra /bo'iw/s&u /M/l/,y’,——-, /WVMV"‘)%L ﬁs/uﬁ&.ja
s malidealy my ..., m,, aldid  parvis ko
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5.8 E/csau/obf. For 1dealey (al 07(6) ¢ Z thar vz
soun nmavul  (a)+(6) = (c), Tfvoe ¢ er €u stiale
tell, divior fn a o9 b At [4)57@) ev kowmtak si-
wmale &ﬁyd&u ., at 1 e shhsle Felln divison
frn @ 09 b, Vi stgen oa S et a oy b tv priwpke

07353 fotal %Mojf ew (;»/p~Z Z et maksi-
malidial. AF 57 Fly defn, at poteuses

P, pi o Fnekellge prastl pryos pu, el
hAd v parvis prumiife.

5.9 DEN KINESISKE RESTKLASSESAETNING. Xad

Olyy -y OU,  Utewt paveo komalsimale teleatin  2igta K.
Ba e v

9,0 ---NO0L, = 0l ---0l,,
73 20inq Tooteco weon Feew
R —> Rfoy, = ---= R/o,

S
Q

IQ/JZ,...OZM il /Q/O],xx R/azﬂ

Bevir, Vi visew font dew fonle pahstad fn #=2: W
fan yror, = R, o3 ficden dinfn
oynoy, =@no,)R = (0,00, )(oy+ 0,)
= (a,no,)ot, + (04001,) 01,

0Z2011 + 021022
0ty 0L,
01,001,

Vi kaw mu vt dow Fhsle  pdstacd ved eicolek-
You . g{“’éaj‘“ auwveuwolelac a/f MW?/ 5','3 v sen
at o1, e hkowmaksimal wed Oty - 01, atedey ol
v Fn:

n nn
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o (on,:-e 01, ) = 02,0 (00, ---01,,) = 071”(072”""’0%)‘

Jeet vi med O;  btbognew cew  havorirke To-
W'h«mﬁ : R — R/UZ, ) z‘=7,--um,) er ’ﬁommmﬁl«:
K — R/071)<--ox /Q/OZM

. ¥ (®1)"‘ )@m>-

Kenew e m%ﬁ7 o1, Nn---0 a1, allrd o’(ov(at
Mwﬁ&ua&m& = oy - M)Mwma,ug&um
at vwe, al ’ﬁomwﬁm ev Scu:/c/cﬁa Heidet e
At wok foo =1, m abt frucde €& etlewmenl €, € R,
aou afbldn pa (0,--0,1,-0-,0) € Rloyx---xR/o1,,
thi ot vitkalyt element © R/0Gx---xR/m, ev at
frmean (@, - 0 ), oy Al elimenT vil da v
Tl lde af xe * --f,re e R.

Foo at fude g bemaiher v, al l‘t?/c«,a,u.—
WW&:{MM? 57 vian, at 07; tv kowalksi-
nmal wed pwv[u/c&—/l" 77 o . Vi far alidsd
R = o+ 77, , 23 /ou(, skiive
7"6l+6,) %aemz)eeﬁﬂ

S‘lbca(yﬁtﬁuw & € 07, Fn 7# 7, ﬂ}dnw’ﬁw
-1 =4, € 01 , FHidn v fa Mwa,,zc,.-

(1)}“)@)“.)) = (O)...)’/).-.)O))
Soun Diw/c&tﬁ

qruel  ved
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ev viealisne (/31'/1)) cee (f’/ch) goue naevnl parves
feo matenimate. Saells
= vy Y
a = P7 e /o/c J

Z/ZL = Z/P,V’ X r- o X Z/P,CVIC

511 E/mw(.;b&f. Foo et elomuent A€l | fwoe L ev el
{ij} kaw  v< /ﬁchaﬂz Yo moweor ferw LIXT— L
p = ao+a,X+---+a,mX%;—> p(ﬂ)=ao+a,ﬂ+.-.+am5\mf
Ra L e 22 %cm, g da Tomononie. ev Stjeleiio,
Clives fomtn e aaksimalidial. Rt ev Gt o
s, at kemen Clovew Fovedidealt (X-3) [ Skeiv
fn et polynometn. p (ved divtaton  wmed 20 )
pCX) = o(x) (X=2)+ T
buvoe 7 ev koustaut. Vi fav pAl=0 & 7=0&
pe (X-2) 1. Af 57 Hlpew, at wde gy, A
er ﬁm/u,é(,dj/e, lovinTin © L, 22 ev potruneine
(X—ﬂ,)yf)..., (X—-Q,,‘)V"". parves feormalesiwmals
Seellis
£ = (x-2)"1 . (x-2)"™
40? W mt/e.éa,a%Wmugm e Mmmf{‘

/—[XJ/(;E) 3 L[X://()(_q’)"; X - X /-[X]/(X-ﬁ\,,‘)v‘{

5.:12. Ehsewpel., T fadwn Rz[V=51 e (th.9¢ 05 55)
My = R3 + R(Zﬂf—_s) a?jcj;—/i = R3+ R(z-—{é‘) 44:74(,4;34;_
W{/‘WW, o MMy = K3 Vi Han /?/m = 2/3)
RIS 7/, oy A e dvocnfs

R/RS > Z/3 > Z/g'-
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FAKTORIELLE RINGE
T it folpuds betequc R et kouomitatit

wnle gritedsorcide . Nulreglore Mdu/ aldsid ¢ R: Af
(77 7//2%7/%/&? 7’”/\’="fﬁ) ’Z??L 7*’740) ﬁf//fw/\’z‘}/

11, DEFINITION. De tuvedbte clemenlie ¢ R kalden
ewtitden. Et tlenwend aeR halde associend
e elomenl beR, Hvi olew Fricdes w eu-
fed w, ~d at b= wua. At e klat, ot
"smaeclent mud” ev ew o vatleusrelation

175,

7. 2. JWOM“ Z er ewtiedeime *7 Elwetine
assoelenede med et b ad o e a o3 -a. Henl Clawd?t
euw olen wedop L positiol. fal. * -

7 dugen LIXT af polymomece. mid koctfoecealin i
& lyguue L e ewtedune nefop kowstouleame +0.
Edemmeclonme asroeceredle wmeed T fa(ymma,m. Alx)# o0
ev polymomienne CAX), hwm ce LT Hew blavdt

1.3. DEFINITION. E'faém'fa eleneeclee 7 R, /u‘j,ou

v, al d en divieor £ a. ellw Al A _ga0 0o d

A ot a e et mulfiplan af d
dfa,

Hvis e ﬁadmdja{&mmt)(é/?)%fwt
dx = a.

)@wsbum
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De tuvcelle dovisown v ¢ e ewutedent g de €le-
e e a(&u er ardocletde meed a.

1.4 DEFINITION, Ved ¢t vredueilelt elemenl ¢ R
fontis et element pF (S5, 2 A kew Far
tivielle oAdovtsoren.

At et tlenwut PF [owhd € rcdacilell, Te-
L}aéw aldis, at de eweste Msk/&uéu, af p sow
el f'wzta/ct p=dx er de ivielle, ’ﬁ?uzrz_tua/ll
fadhorame e ew eulied (o3 Fome dc audlee fak-

1.5, ] 2w Z er e me,aéuc/o'é& ele vienleo
2

Ifaq,ulu%a,( _ | /
] gt LIXT, v [ e ef ﬁg,ouw) fot-

g af alr) = 7(X) d(x),

at

ate}a, = 47‘4'7# dqd.
Kowstawlane + 0, aldsa eutiedime i+ LX] Zar
grad 0. Polymomierne arsoelencole med alk) #0 Hae
St e 744.0( sowe a(X) Fou e dhke-dcoied de-
vesor d(X) < alX) geelden albsd
0 < d%aé < aa?a.
Speeclt  aen vi, al alle 7L gras fviyawmou ev
redued Ole .

Mt flger Gt af algeGoavun faudamental-
/Mw’w&u?, at de vneduerble Wmmw» 7z Clx]
nelop ev Tsbe grads polynomieine .

Polynoneied X241 er deriwmod et trredu-
el Gdt Wwwm ‘ R[x], i ew thbhi-iviel
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divicor i@ Adtte 2 yracls fviyww‘m wmally veere I
et 15 grecly fo/lymmium ¢ RIXT, o7 velly al{f-
9{%5@%1 I\D) v sa velle clewee 20
2 v aod © X1 0 woditid owed ol X447
Ydee Hian 2eelle addden. bet e hbee somt
ud ta a/l;,cﬂ-zam ﬁwp(am#daetmug al wee, al
de vnedueitle polynomite « RIXT ec 75k grad
prolymormierne sawdt cle 2% grada jeolynosnier,
Sowue vt cewwe Alal e, er fﬁfyw,ow&f
X"+ 2 et drreducibelt polymoniiume © R[X], n=1,2,
1 RIX]  Fiudns allsci vnedueibte prlynomin af

6. T ew  hendealisk faleieg RZ[5], heve § e e
rational wod i XP-AX-B € Z[x1, har o< To1eeo -
oo firee s R = R cefouenct wved '

* e e > H= Gy
hon § e dew audiw vod i XP-AY-B.  Videw fian
v sat N(¥) =ty = GE-Bn e Anh, €L, o vl
fan at, at Mol=0, N(*)#0 ,hvi T#0,

N(?d) = N(r)N),

Ema&i o v Ak, at 4ueR eveu euled, houe o2
huw Tois Nu) = 21 Rt folper s widue, ot %ot d
{ R e eu ihlu-divied divicor 7 A, A4 e N@) i Z
ew thiu-bivict Aiviion ¢ N(a),

Gauw’ Mw? Z[i]  Aav euticdent r1,%1.
Elameatil 2 er 2tduel Gell, 1ol Zﬁﬁv%‘)(f—i).
Mew 7+1¢ o 7-i ev m%&cu"&&, sl N(7t7) = 2 er
vnedwor el < Z . Elewwnld 3 e uudu.&o‘@éf)
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Mo da N(3) = 3%, matte vi Ao ew thile-divict
Adiviror d © 3 Have NE) =13 new dev teidn
elomenlin d=d+id, € Z[i] ned N(d) = A2 +d,? =23,
LFlomenlid 5 e rtduecCGell, 1ol 5 =(2+¢)(2-%);
% 2ri oy 2-1 er teedusiClh |, el N(z21i)=5.
/‘?mgm Z[V5] aw tutiederre t1.  Etemu-
Lt 2 e beedueitelt, da N(2) = 2°, 0g da il
elemed d = dpr 4,05 € Z[E] opfylden N) = d,+5el,°=+12.
Telsvartude ae vi, at 3 e trzeduelGell, cdet wilel
clewut d i TIVE] opfyldee N) = £3 Ebucull
1+V5 € Z[VE] Aar N(1+15) =6 =2-3. Rt #(?W,
alt 7V e drredeclbll ¢ Z[V-s]. Bewoerk, o
6 =23 = (1+V75)(1-/-5)
Flramenltit 5 =-5-V-5 ev wedueitlell < Z[l/:?], 79
29 = (3+2(-5)(3-215) e cecdueitelt i Z[V/sT.

172 A @L«,a&ﬁ—/bi &Wé’/» e e 44? ¢ welafioren
mellown  de Villonewds Hovedddealee, i Fio si-
ledes: |

w e ewted = G=R (=0))

b e atsoeiewt med a & ()= (a)

d er divitsn ¢ a & ae(d) & (a) < (d)

d e biviel divisoe s a & (@d)= (1) elb @A)=(@).
Divicoernwe 4 < a Avawn allsa VA Hovedidealin
(d) #&tleden at

@) = (@) = R,
g de bivielle Aivisoven Svarer FL hovediolealin,
hvoe U Ml de Yo Wﬁgc ’47%&4&9(#7/% (4/:@) %
@)= R Frneksumen, |
Vi A olerioe
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18, S/E//v//v@, Et f/&mz‘ b£ O R e trzeduei-
MWW M ’ﬁa—v—cdwﬁm{au < R. 4

1.9 DEFINITION, Ved et prumelmet < R forstin
et elemed PF [oahed 44Tl at dev foo alle
el a,be R ?c&&&/u

plab = pla v plb.
Bcﬁ‘uMu«, kaw skiive
D e (p) > ac(p)v be(p),
a v o

110 SAETNING, ET elewewt p#0 i R _ev el preu-
elhment, vt og e v fovedideald (p) ev
el pruuddeal < —UR‘ Y 4

1.11. SﬁE'T/\///\/G, Ethptid ;Dwaémmf b2 i R ey tere-—
mu‘&a‘

Bevis. f“’ at p=dd, o9 steal vwe, ot
ew af ’fw/c%m&bm er m eutied. Vi taw S/oeu&lé
P/, 29 222 o © ew af Falkto-

2tant, .&/f/s. //M Vz /mu, aléla skewwve d,y=pu,

4 fm p-c/d—pzw[z/ mitw Sa e 7=ad2}p7,
d, ev allsi e eutied [l

1.12 . E/M(/m/o&f Del ovutvecdls Ma&w z o/(’wwudo/c?'ﬁa(
thhe . Qa&dm er (//ﬁ Eles. 7é elence L 2 trze-

MMW Z[If~57
(HI/—_?(/ ;/—5)
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faw v 2] (140 5)O-V5). Mew 2 en ihlee di-
vesor e of Fobtrnerws, (idit de o folfoen
Avus P76 Aigetoles en vmedioitls).

113, t puintallene er defimnercde Avsue de rredred Gl
eleamenlin mﬁu@ 7. Bt ev vetkewelt, ot pruc-
tallone er fw“&&mm?z, 4 (’//f/f preutal, ;Za,jw&
opp 1 el produkl fao/; of 1 ewn af ’ﬁz/c%aza%c”j.

‘ot v Haw ﬁ/f;uw&, a//mp&,ﬁjc

114 SETNING. Wit R e et Fovditialownade, o

e el elevmenl p#0 e redwectell, vt oy feeee
Qo det er el f%iu&&mmt, //owd¢%(4{djl (r) frec-
Lot _af et sddaul clewmud e et wmadesi malddeal s R
Bevss.  "Hhup” geldew  grmeacll |

"htw ton” AL pF0 Z vreduel Gl |, e W&@M
mud at Toovedvidealel (p) ev waksincalt Hlacoll
Lovedodeaty © R (satudieg 1.8). Niv R e e
WWWﬁ, er Al W’Kcrfyo&uw& need ot (p)

ev el ma/m{ma/(vw)/ 29 dittc wedfher ol

ev e prwmidead  Fo 4 ev el prinetle-

% (chf%m? 7.70), 9{?4’67 ? ?

Do siable Muw s v mwa% /4

175, Ev pe Z et /oulu%wf) ev (p) € Z et wmatsl-

malideal, oy hbookilie Zfp alhsi et byt
Floenl 3 er wzeducedGell « Z[i],

i () en et makcsiwealodtal & Z[i], o9 fvo-

Giulne Z[i1/(3) Tlwvee L ﬁgw (Rt Fn 7=3%

elemenlin './)




2. Faktorielle ruge
4

2.1. DEFINIT/ON. Ev dew ¢ R givet elemela

a,dy .., dp, 9a Coles ot a=d - dy, /.w/fu/wkozt,
at a=2d,---d, er ew Ofoééfnxm% (af a ¢ fakloeen-
gdf)-:-'d,/*.)' En 070{09%007 a=p, - pr feslodia
Wudw:o&ljﬁou,fbjc;‘amue By, Pr v wnedwal bl
Pryoo Pr &V ;bww/&mza d

22, SETNING. Puisopthmingen er cutydige < flpecte
! Y Vo U, v
ézsmﬂ( Er 707 PT 0? ?/ ?S fmqo’éflmuj_&u/
tv .
o= Py aanveierel meed Gyre g,

40:‘0)‘“,3—-:7’; o9 oen cho(w (evewtell eflec eu pas-
stwde pervutation of 'bimﬁiw)J al _p; v 2440 Cle -
el wmed 9, t=1-0, 7
Bevsy, B fucdmn ew eutied w, o4 al
UWhre--Pr = 9" 9s.
Ba  pruwele men il Pr adtedi ev dividor 1 /ow—du/rm"
%.,.,%) fma,o Pr ?/ﬂo ofe i e a/% fukﬁowmi v Jfeaw
autage, at p,p/%) ollsn ol ppv=29,, med veR.
Ra 9, e et primelimunt, oy dinmied Daedlies T,
foif?/ov bt af gy= prv, al  ew Mf Fek Fon tr e wed
vare e eutied. Bu pp thhe ev e ewteed, wd allid
v v bu tutied. Ve fan
. “Pro Prey Pro = V9 Gae P
. Upy oo Pry = Ve G5 4,
men Aa e

Py Poey adoeterel need V/RRE IR
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Ttet v fotacllin aklcin, Foe vi dit dunkede Bl

2.3, Re lsvnrcncte /JMW? ?,@ép(u, litee o alrrecodd, -
lighed foo ineducille cplosmugen. fths. Law ve
7IvsT dedtuecble opliminge. 23 = (10FE)1-1E),
72&04}%': Mwmz&twmiwﬁ/c%m,fgfﬁ?/xw
aele

2.Y. DEFINITION. Pm&mo R fkaloles faktoitl, Hvis
MMW&%Z{&M ¢ R Frudn eu peeuop-
’@%Wﬁ Q=/D/~—/)7,.,

] etw Faldoried mﬁ R toar atdd Tvel
ele 't 5(,74é g:u,ﬁa( 127 79%0“070’4/’.{%‘; a,-;]g{.../of
7 af W%m?, 2.2 /fw al diae fmof{b/:fwitf/w
e W@p&/y@ 7 dew forstawd, al Tvts a=q;-- 9,
er eudnu mPWOfa&QW of a, #d v A=7T
o5, (evtuteelt eftin pevmmutation ) p; ev at46ecenel
W?i) t=7--.,7

2.5, SETNING. Hui R -ev ew faktoiel g, ax
ev et tlianet pH O rrcduel bt “hunn oy ko Fovs
At e et pruuelewent. 0
Bewin, "Huir " galalew M
Yk fups" Et vnedusibdt  elowmunt p & R Tan
(sour able lomnlon + [otuq ) e« 707/%074&/174/0%7
Ba ot trreducibilt elowment thuw Fan hivielle divisow, |
hav e siddaw privopliining af p huw cidetiolle |
b Faklow. Atha e p el &tfmé&mwg_%
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.6, J ew falctoriel @;7 eo ollia ew rredlusibel
;oo \ /.

073[@5% Aol Adutiece Abtee e /azmofé:f%\ucj,

Soue i medeiton ehal 4t /w/ummo‘mu%—

pev af %udu vie, al W elesenl # f&w

Yar e tricdutiled opledning.  En andaw g en

allia  fabktowel, Twvii dee woleee galolee, at

ebloirnt vredeeilelt eleveeel ¢ &&‘/ouéuaﬁmml‘.

Mew Frlasscic e ;4%7&0«0&, feeilerteein

SETNING. En _tmug R ex Falctoeced, Hver 0g e

Fwie  olen galoli 0

() Et Hoot elmud a4 foged _Tar tu trzedncibel
oioﬁ{!mq.

@) Toedieible oplhiningen er tutydie (Cotsit foa
permetation 07 maogmﬁau) //;.Zoetm7 2.2),
Bevis. "htun Tun" oo hlal, da dev i ew foaltoeel 2y
Wvl);mm Pl falitone v) g e alled eubyolege (sml‘/m;?.

2.2),

"R Rt ev wmok al wie, ot etfivut vreducibult
leweat p ev e prunele mend. /44494:,? aldd ot p

ﬁ/ﬂo/z. op 7 et produkl akb:

pr =ab

Tndsooblen v Aui neducitle oplosmiigin

r=tpeed, , a=a.-.a, , b= b by (%en W(H) :
foo v reducitle oplssuiige
Pty = a--a, b - bf,
Uincten %w_?n//(z) WMellin v e, ol p e amoeiend
wed e a/f ﬁk#ﬂzmuﬁﬁ%mw E»/V/o
£ ehs. arsocienl med a,, ev p apecedt divisor o
a o dinmed < a g
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2% Fov al M;m &Wu} dev sihkerern, at edboed
element F [ ouhed ew ﬁu@fmq Yt e trre-
R, & Hvithtw oo fiudi €6 tlmeul ot Fo st >
dev thhe Ftw nogen viednollel oplosmiiy.
Elnunlil a e speecell  thibe JWZ‘Z@;M@
AL v kaw Atnive a=be, Thvoe b ee F fohey.
Hvia ’ﬂtjfc bt  Tiavde ew vneduelTlef aﬁ&g-
g, ville vi ved vaaioelne fo ew vreduweclel
o Losmen a. W stdln L, el munchl ew
af Faklnime chhe tian nogew dedueibel optlomiy .
£t elewmend a# f&i/wa(; dev thbhe Line ot v zedi -
ec el o,e&m;) tian olba e thbe - becvied devnion,
Ved ot fntsalle satecles 4ev vi, ol olen $A
eloment a# fly,q, Hdeo ththe Tar nogew vnedues-
el o /"’“ﬁt} fuistlss_eu Fotye i

/

(k) a=4a,,a,,--- sa al %, e Chke fuvw[ dwve 14, |
Y = 7’2 N f*
Bediivgelser, dev athren, al dew 7 e W 3
R thiee lkaw ’ﬁ%w(aa t /i‘: W(*)) %’f%&z
’ﬁft% WL, A B elemenl :7!’ fﬁi{k&&( %ﬂ/p

2, 8. Ea e S/ai’[baﬁm %M Eee %Au,/ciélo% v:ﬁ?—»Z,
b er wntdad &7/1«03@5&?, o9 Of’fyfﬂéwl at der
fo ew ihhi-tiival divor d i ado galdio

v Vi) > v(d),

e
via) = vla,) > via,) > - --
¢ Z, © wmodsteiod wmed ol v vEr nedod &W:d‘.
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] ew addaw vig R Fan alha ettocd elomecid # §euted
Ehs.  Ru 7 wed huddivien V: L —> Z  givel
ved via) = /al. |
Ri L[x] , Le {‘?ww_, med —Frudedtonse
v:L[IX[— Z ;/W&Z' ved
v(p) = ey p.
En hvadiadide talring ZLET el ferabeteo-
v(r) = [N/

29 En /(}fl' Ao, ) 1.7. a/f ele weerdon ¢ R Svaew
(Q/)C (QZ)C
S/ETN/NG, 7 e moetbole 2wa R Han Yoved
elraent a - j&iw ew oredueilel %&Wi Vi

UID. Vi Faw wu wmasben vist {}/{fm <
HOVEDSETNING. Antas at R ev et Lovedictealows -
wade. Ba er R ew fa/a%uf/f 2teeq. Trewidealiae
40 i R ev wnedop eatumt of fomen (p),
twrr p tr oneduri el Diae pruwideabin e
kst mal Mealin., Prrinelewmenlome ¢ R en %oéya
Ao vireduei T elemtndon. |
Bevis. Da R apeeidt en e moctlunk m?) Law toed
elevucnt #fgouﬁu( e tvmedueli bl orfolé‘mu? Be
bt vnedueilelt eluwent © tu hovedvedealatng er
et pocuelemint (wtf,mj 1.14), ev ew sidac optos-
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/wéug tuodda ew fw“of&f‘mj Alls eo R Faktoeiel.
Et ‘prinideal +0) ev — aom alle audse cdealee <
R — et Fovedddeal, aldid af frmew (p), Tvoe
pro. At () ev et puinrdial, Gebydee wiidlod,
ot p er b puinelwmenl meu delle ev EunCedy-
Aevdde med o p e trreduel Gel, o7 det netd foeen,
at () o et maksimalidial (satniig 1.19). [

211, Ruugn T e Subetoried. Fthoad puwideat +0)
il Aaw Formew (»), ﬁm,o %&t,o’bduv‘ﬂ/f. [cvo-
mtrufuj,m Z/p e €t %m

Po’%mmm%uﬁu«, [x7], Ywor [ ew eF ﬁ?z—
me, ev ﬁv/cﬁnwé Ettotd pridusdeal F+ 6) £
L[x] Han Frmew (plx)) fvoe  piX) ev e v
dunel Tl ;bo@mmm K votrenTlan L[x\']/(;b()())
tw el ‘%uw&

2.12. Gaws’ M@m? Z[i] er eu W%ﬁléa’@u&?/
o1 aldrs Fabctoaiel. Lad o3 70%{% ot sheffe o
el oven tlife oven pranelemcnlane < Z[7]. Ve
fan Z S Z[i].  Speeicdt Hav Hvet sedventyt
pruvbed peZ ew pmop{éxmj ¢ Z[i]. For el
sddanl pwutal peZ v der M%&#oﬁcu,a//?
o) p=2 tan Pwuoﬁfbé%jzuu l=é+z})[4——£) g

1-1 = Ei)(1+1) er ansocierel aneed 1+%,
'I/ p e wajc o9 el p@du&&mwti Z‘[za'] o
Q/f:mw&ﬁbag’ﬁwut Z[i]mpwuor(b—xmug
P = J‘LJ_'L_)
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Rt e ki, ot e boo mwreligFecden “wde Cleheor Tci-
a4l vi skal vie, ol L puutal p, deo
chhe to af %y/fe o) ell 1) Han fuiua/o(olﬁmfw_
augiwelt < 2):  EU sddeul prantel v lhhe
pranelement i LLil, s& dew fricder et priieleseecd
nelli], dee er b thbee— vl divtsor T P
p=umn. Haaf ﬁr//iw p:=Np)= N(x) N (), g
vi lalliv, at v md fave p = N(n) (07 p=N);
o udwgllec, at T e tukboriel), allsd
p=ni.
Med 1t en 07/1; JZ %PW&&WT) 0—7mji' anso—
clorel wed T ville vi fave T =tR tlle. = FITL.
Her en T =0 wudeldehkel, da v ellus ville #ave n=aeZ,
cg dewwed p=a® et hvndnat. TH svmindle givee Tz T, af
T=ibbeZ, p=b> eu mydchid, 07 ewdelis to
T=tin  addlubkledl, cdit vi ellws ville Havte
n=4+ta, ac Z, o7 Adermred p=nﬁ=a2+a2=zaa
‘modateid wed ol p#2 wid viere »&fe.
Vi aen aldsa, ol dew (pd neen a/mmuu?)

Ll p=2 svaws ZZ‘;DW&&W ; Z[i] (nent
7+¢’)/ 2l de B pruatal poaf »47/% 7) vz €t
;DW&QW (wentdy p W) o el olew Bt precu-
Yol o af %g} svaww /o/ome&m&uzzu (W(l—?
PW%W ¢ Z[i]  hewner med wveod olecsie
uw(pa{m; Ea %&mﬁ? e Z[i] e pruweleniinl,

v 'nn = N)le Z; pmof{/am N(r) wuclee
foo Z, ser vi, al 1 ew dwiige § el procleke? af acwd-
vantlige pruuted, sl dlee, al 2 er divisor <
et Wm@t prntatl p, aldid wd=p. W Fie
N() N(§) = N(p) = p* °9 taw fbffdu% N) = p* elle
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Nz)=p. Eo N)=p>, alla 7@t = p-p,

ma p vae el podutlmenl @ Z[i [ (rdet vi el

fetirte pmof&'/sa p 7 2] g decved pa ﬁo/fz,c sezle
b Hi Hlee tud de b prifaktores pa vewsdee -

%’a&,) 0? 7 md v areeiend meed P, wowe _
allid e af fy//%f/ Og e N(n)= p, aldra

JZJ?-:;D) mmaj}o ma// ¢7lwc0) &é&vwf ¢7/u2)

.13, Foo at afonwde omwjﬁu, ODM/OW&ZLM.ZZV z
SETNING. Fou ol Gadvauliyt) wlige printet p

er folgeuole &huuqcéw celeviva leele. :

i) p & af Hype 2) (2: p e thhe pumebement £ Z[i7)_
(i) Lignengea X%+ y*=p Ffan ’fgsm},‘g@ (ny)e ZxZ
Gi) ‘p=1 (mody) | |

Gv) Potymomict X+1 Faw tu rod < lgemd I =Z/p

&) Kougruewpeun 2= -1 (wmod p) Han mﬁ/ﬁma? XeZ.

Bevia () =6i): Vi haw p=nq i Z[i]. Skeiver m=xt2y,
xye Z i v allsi x*1y*< Nlx+1y) = p.
Gi)=>Gii)  Er p=x*+y% XyeZ, kaw x 09y thite
W vaet ’ﬁj:. og _fi/v/u ﬁﬁc veert u/&;,c [/1/&{1:4 der -
foo antnge JXW@LO?)/M%%) e Se ev
x*= 0 (mod ¥) yi=1 (med¥), oy alli p =
Xz'v’ﬂzs 1 (W?), ‘

1'&‘1‘)'—7\(5") Vi kaw skive p-1=4%, helN. Reew meed -
Lplikative quappe E* fan aldss. ade 4%, ad fou
fwot element A€ BF galdn A% = 1. Polymomic?
X6 _1  fian athad Y4 bddes i B Nu' e

. n fad
XV = (X)) (X 41).
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it of de Yh wddin © X1 i vewe 20d
Xl X1 Ba Fewd af dise poty-
womiLy ’ﬁc}/tl" faw Have 2% w/z('flm} alellon ve, al
de begac ha 24 20doen. Speccelt  frudes
lbd i ﬁ tw a20d ¢ )(2/‘47) allia et elewuead
A abteder at A% +1 =0, mew sa e A% 20
1 porlynomiel X241,
Gv) = 6&): e klad
6’)=>(i): Ve kaw skuve xZ+1 = np, xeZ, wneZ,
o‘? Yo alird ¢ Z[i]:

mp = X+ )(x-E).
/7‘(/1/,/0 thethr vaw A/f % 2/) Wé&,fbma/% )47/%'/))
allsc ot puinelomut i Z[i]; Af p[ (x+d)(x-7)
villy Ao 749;» plrsd b plx-7, atha
/Dg‘-‘-/Yfi elly f:»é\-—-/\’—i e d et elemeeal e Z[i].
Af pS = X%i f»f’jm st onbid |

8 = /—.;i%i, o
g delle le ment Vil ldree thbw Z[i], oa l‘/—.f-. tlchke
kthoen 7. |

b

2. T ew Faktniel g R fewks oAl valyl ec
fm/cac?o(c P af fmaam.z:v 7 R eed e g -
skhale, ot elhoved prtintlemedd ¢ R ev ardoecercl
wed medop et a/{ fmmmmzzuu i P Elomenlive
s P e allia Wmmﬁuoﬁu oo arto elerel kbarserne

el menlon., Efle. ef sidanl ev
g=up, hvm 4 ev eutad, pe e
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p#0, galden p(a)#0. Elwedit @ « A kaldn oy
Ceaik (vt L), Fivir dew Fiwoler potlymomsien p#0 ¢ Lx],
2 at plz) = 0. Beee  snormeereole %/Wﬁbmiw 7o
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Ea fwel eleweent + K ﬁ/%«c&u}o/c WL; &tda,(/y v,
at KL e ew #W& ucdviolelot .

2.3, SETNING. Enthvee ewoleliy wudvidelne K/L en alpe
traink
Bewia. /:o/ffw wuiiddl bart of hooltaw 1.9 B

LY. Eksewped. C/R onew eudeliy wdvidebre. T/R o3 R/Q

2.5, At e klad, al e fellesomacwgde af ool
(2erpe. MWJA) af d’)ﬁda,mc K Y e el del-
ot K.

‘%/,w)« (2ep. ew Muo?

Ea du;/w&t'eumm /_c.;.K,a?,a‘,




/194&4 1974 A%M/u elomecnlow

%/éaivﬁ; Mowuja& Sgk, kaw v &ﬂa_?ZZ AL
mindsle  deltigeme  (wap. ol msiioile aum;,) at
K, aou dulitotdos L og S, Kt Teuger Toley-
nelsce L (8) (nep. LLST). Vi haw opfatic

L(S) tow tw advidilse : L <> L(S), advideliv frew -

trast of S Bt oo fl, ot dilecugen L[s] = K
St Sp %o 8.0 S, € S | Fzo,

og al L(5) e (toucnft sued) "ﬁo’k&W for
L[s]. |

Ev S = Js,,--uy8,} < K e cu.a&/(c; MW?&)
/ﬁufw ogis bedegmelaerne L8, 8,) (e
Ll 5,1 ). = Rt e hklat, aff w 7 dtle filfelde
fay

L(gf)"‘) g,”) = L(-g/)"'; 5'07_7) (Sm,)
NG %fu» 0742) ot wdvidibrn. L < 1.(C) Feeihoun-
mew ved ol ad prgeve elomenlome + S AL L.

2.6. SETNING, klad dew veee givel ew ted v oletlne
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Salodn atv vi, ol G)=>4i), ved ot skwve f= (r-%)#
ﬁmor,mau'mli;f) et sheve f = (x-a,) £
forlsoel e ulwlﬁ}{ v efle w skdt Yar
£ = (x-n,)--- (X-a,) frs ) tn f,,, ﬁMWO)
salden ev /em,ohuf
("/—>( ev felarl, (n/'#én) er flal, voled 0(4 ewenle
rcduei bl M%o—uu.w a/f For men, 2 (#7) 9'7/'4/&7
o 15 Wﬁo’{ymww o9 (W'v}-—-}»(u) e Wz— fellx]
w,é ?/w.o( 27 haw skid v ium,omo;:é—:w f=ap,--- pa,
A Prreee, B OV mermecde | ool Cle fdéj%omw /deel-*)
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Ev Pr,-e) P 7"2;‘-7/1440’ Pty wormin, € delle mebop ew
ﬁwk{fu\? sote o/uakot)

217, Sowe Tehewdt M%fx/u wff/t’ﬁzaw MMMM—
o lettit
Tal i C, die v alpetraike ovee @, halder alyeairhs
ol Risae Wuja{bwého?atﬁfcm R < C, deee
w%@mé%.dﬂma fal o el alge-

Teasrke %—Zﬁd‘ ﬁv,qu Et polynomivue f& QLY
%W;fﬁumﬁmw—a{je@.ww
xw%%km@,o?.@@wa%wkw
R, sl wi, o x e alytraik ovee @, rglermeed
ot ne Q.

Det e velhewdlt, at wdvidibine @ <> C thhe e e
loe Gk udvidddse. Vi Haw ol G = C.
[At don fisdes tlermnTiv s ©, dew ev hrawsecdenlc ovew
@ haw eulew wvies  ved e /Emdamé,/céscwfummf
(@074&41«.&1 Rx] o9 denud & ev wnuunee2aGl ijolw,
C ev ihte memeratel) tlle ved ot Gevine, ol
virae  aualybishe Aefinsed fl er hrawserndendT . Salides
/emmmmo,a/z‘eoyu er trawneewdan e fl |

218 Lad C>0 wwew ef el dad. Lad o5 e #}CM/(, w'dq,c) at
en f&’/‘ogx, (4) of 1abionale Yl e C-/ewmvg»g;&' (eod §eﬂ?))
Twer  elerernliame 7, év ﬂw/@ufm 74’75/6&&4?6) 79 Hhois ole
kaw sk ves 7’,‘,.=§1—': , PuEZ, 9,€N, Huvo

9.5 (Tw=-3) & Tpewet.

Det ;fcr//;u Lt, ot v sa Har G —> 2, 27 a?l % e W‘W’&‘
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foo Folgae (r) Bt e klait, ab cu e-kouvegeut frlpe  ogsd
e c—/wuvaju«,tﬁz’ﬁowl“e<e R ﬁ%uua&
SETNING (Liowwitle, 1551) Grausevandein § fou e - kouven-
gt flge (1) kaw chhe m&tdqcﬁw»k fal _af qad <C.
Bevis, Tudihls. Autag ot 5 e wod & cb polynomd Fe @[x]
a//7xm.a(N<c %mM{afc a%fﬁwkoeﬁéw-
e «+ Z (&élud kac deZlc o]ewv&véaztmwé/b/»&au&
k&cfﬁcmﬁom meed e ’,[@C&A WW”} Ve law skel-
ve £x) = (¥-5)9(),
Yivor ﬁa’éjmmb‘ 9 Yaw 2eelle WMLZZ@) o v
hoaw sk ve ’Y:L=ﬁ-' %ﬁfim 7,“("“—?)&./
’KGWCJ Ne ﬁuotw e |

9. f(n) = 9" (h-5)9(7).

e (5] g (%)

Foo m—> 0 Faw v Few ;LC_N—»O (zuc A/>Oo77,,->ao))
(T F) o Cpeuset, o, g(n) — 3(E). Mf‘é‘? Liae v
%Nf('/‘)—>0 i dew awdue sede en g, S TAS =% f( )

ot 1 Z, naw £ e e porlymosivuc af WNW’(’E"&/?Z‘
enlie s Z. W wd dufor Bave 9N E(%) = 0, oléad
7{(””/':0 fm&twf Lrw WWW%W@ZL
Wbéwﬁ

Eksuu/ad / 5 = Z fO—b e gruemeveids iz ﬁ[w
'f,”n‘—‘ZfO", ﬂwwﬁ#wfm)wt(f)wc feouren -
M#%Wc. Greewe veidi. g ma detfen et
traun eewdent !

Ret er Mlant, ot Houl e R &uj?/w/«%wmaéiﬁzau

- kowvengudt filye (feka ;41 o141 ) are Bade vine
—7outa,k&dy§tdf aszmmﬁouwétﬁfw

Frunevivds 7%1, ew 2- /ammgl,wz‘f ﬁ*fj,e.
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Dot e duimod cu dylllipguc satuiisg (Roth,, 1955),
ol eulivec ?Muwe'vma&' fr e é’—/tzmwa%uf 77"0!/;«6) hon
c> 92, ev tawsewnodnd,

219 Lad e vueee i&u&f et [eym L oy el zedeed Celt
polymonciuuw. pE L[x]. Hoor  p far e 1gd & € ew
wudvidibie L < K, L ev p Totsel fea ew feswunfact
f;bkfn det s vrale fa&jm%o—uu'mu toe o« ovee L. Toty -
womiel f—fx//_ e W@ dewtior 1 P, g da o ev thac ducibed
o9 devosed Foun fan blveedle  divisowen, ’ﬁv’lfiw Jo s baee ol
Specelt  Har v albhs (p) = (f;,/L)) g v fon e toor-

o fo LII/p) = LIIME,) 5 LIx] = L)
vtd  Hvilhen © > X

Uvidehon L <> L(x) affiouger olbsd hoc af 4t giome
tnedueitl polynsmmissue p, o5 v slulle GT:

SETNING. Lad dew veeee ¢b 'ﬁao,w L. fHoo et ozedu-
Gl polynsowmivm p € LIXxX] Hhaw e 20d o ¢ et
wdviclle L < K 0g e wod w! 4 ta wudvieile LK
ey ’ﬁwdu medop ew [ - giowente @ Llx) = L[X’)} A -
bdve 2l o > x'

L
Bewvir,
+ N
(K2) LE&2L/M3LE) (< k')
x <« O —> «! 7

2.20. Ektewpel. Prlynoncetr X%41 € RIXT e trecdwcitelT
g haw v C wddene 7oy =7 Vi fae RGI=C= R(5),
0} R - tioworfern : C— C, sowe Aewclee 2> —2 Cu
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2.21. SETNING. Lad de vew gl b crrcduelbdl
rolywo meuu.  pe L/A]. e Lluden da e advidilie
L Sk adlidn ot p Faw tw zod ¢ K.

Beves . «@a,/oe/p Moéu.u'ﬁcét} ev Hfovedideatet (p) €L
naksimalideal © LIXT, o5 kootinton KLIXT/(p) en alled
et ﬁiwu: Bew aniumssnsall »,Zwmj ars>@ af:

L — L[x] — L[x1/p) = K
ev alliad ew wdwvidedse, og o dewne wud videloe hao
p owwden @, Lo mewmty

p=a,ta Xt 4, X

uolen v & L[XJ/() :

. 0= B - Grmtry D

= D@D @@
= p(®) m

222, T & givct vnedueibell polymominin p& LIK]  fau
ve allsa fude ew udviclelre [ <> K 73 et elemeeet
e K aou er 20d 7 P J] K hkaw v ’écﬁa?/té Adeltae -
wat L(x). Delle tegeme e tiowmanfl wmeed LIxT/cp) |
Ve S‘iw at ded ﬁw/zmw_w vl WA L aF w/,;u»u?/m e
20d ¢ L. ’

At '&jm Ao ﬁuukowtmw ved 4 R al a-f(/wufw,c
(275 %1( v Xz‘f‘ 7. _
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vel ew wdwvicitor L <> K, far v e
diopihtic Homomante LIX] <> K[X], o kaw allel
opfalle L[X] 40w e aﬁc{u(,o; of K[x]

Til Fvtdl polyroneeece

2.23. Har o<

SETNING.
g men*ig’?’“/f’...r 2, e L[x7T,
of pad w3l Fuscy o udvideae Ly K oy

aa al

ele veenlon oy ---) o, € K,
f=a,(X-ay)--- (X—«m),

Bevis. Rev fuden e tveedusibelt polynomedics

/DGZ[)(] aowe env divuor ¢ f Ad/wg»zm i | ew zed

¢ ddle wreducitle %mmm %;w v e wadvrdiloc

Lesly op &Z‘&luumfa;él,,mww’p. Ete-
L,[x] feaw

el «; e Aefn 7/&0- 2wd ¢ £, da o
v thaive f o= (X-«)f , fel,[x]

7 LIX] hew v fide e vricdwecbelt /»Mymmm
Aoue ev dewisor 7 7’;) @d/mcfwm fed ew 2o
%wb‘)fz%'wwwlwm L,y es L, WVTW
meELl, 0w ev 20d ¢ 1, . 7 L,[x] ﬁ@m du,ﬁ—i
L= (k-n)t  hel,[X], aldd
£=-0)(h-n)1 , Lel,x]

Jdoet ve ﬁit&m satleder T uoLwoLdsw
L < L,Q[ZL»--- s L, %’ ele meenlew
w,ely =L, ca ot v ¢ L, [x] tav
f= (X-a)--- (X""a«) fn«.-) 7{,6[,,,[)(75

Bt ma  vmsdlotd {n 'ﬁw{Wo) 07 v sl
a4 f =4, g |
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3. Tndakud oww Aymsmctiicke polymomio

31 Elmwdone < polynomivimnriigee RIXp, o X ] i
m vawalle  wed ko—cﬁuuucl&/ v ew kowmiwtator %u; R
e ew el At mer

a iV
p= 2 Pa,,...,.;”/\/, o X

“

Rov swmmemes over olle mulbovdicn <=(i,,---,1, )€ /Noqf

At s mun er awaa? Cedyolew, o dev Fun foo ercdiliy

mauge ¥ = (i) %) palte, o koefficcislaw p;, .. o

#06.cR. Hou Pi.... 6”.79 0, M/""’ v, zt X;:;.-X“w

fruskontmen i polymomiiel p, 7 PiponigXi X katds o 4 4 p.
Idet vi Foo & wmatllccccdy = (z‘,)...,{u)

Xto= xMox

Aoellee

L

./ta,u, v shuive

3.2, Risgeww  RDNp, oo, Xy T Fac op falls Ao ew R-abye-
e, At Fomomntfrun R > ROy, -, X ] e geod

ved V" b~ kouctauls fr(ywomomﬂ”'
£a Aew W eec /emumwxéa.alw- r- 4?/%/«614« A, & et
aat (a0, ..., n,) of etlwedic ¢ A, hkaw v uclsoell

(a1, %, ) ¢ €L @MWW pe R, -, Xoy ], tiT
ve el .

?(“//”') rn,) = ZP,,‘,...-,;'/W;’...O(:“ 6/4~
Ved  p > plag, - %) definisa rusgntly e R-alpe-
R[X“...)ij — A)-
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Blledd ved derne a/%’;&(almwg er dew mendalc  ALel-
a/éduha, of A, Avue vicdelolodew X7, c-c, K, Dew Getey-

nen Rlay, .- 0, 1. Hoo aftldnce p > plag, - )
e w/o/mlw) g Vi, ot (wy,---,,) v dﬁ@lﬁ
’@M over R. 7 dette HA falote Yiar ve allia
et nNoteoe

R[xy o XTS5 R[ny w1 (SA)

n

Indaallin Xy, ..., Xy, ) + & polymormiua p,
far v o}ms%ﬂ} p()’,,-’-,/Yu,) = p.

z

3.3. Fn & mmm’wm'/\’,i’—»-)(%“ defonens  yradue

éew cu?()r,"f---/r;“) ved it € N,

Jddt el wmulliwwox U= (15,,---,‘15,,,_) el
/£/= LgF o F Ty :

Yav v ol ba
o&?,()(") /il

oo T Pa@%mm p = ZFth%O ¢ RIXY,---X 7

de fr mirin qpaclu | {"W 50;7(?)) dowue dew sthsle )
Wa,fﬂlemomww , dew Fone foun m&vv;o}a/ééw.

deg (p) = Wf/”/ | p#0f

34 Mulliindeen kaw adein (howponcalvia adelton
At v o mwtbdudiens ©=(ip, 5y ), 1= (g Iu)
v0ellin 1;7‘] = (z’,,«-],)...) Lo+ 7,

Fro produklil af wmonomice Xia? X0 o R, X ]
Yav 1o Yixt = xi

Bewoenk, at litg] = 1i]+11/.
Videw haw ciose metdivicdio rdwn, vt
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v P wdbivudien 1= (4,7, ) 4 3= (3, 7.,)
ki ven L < 7

Hvun

el < gl

el |4/ = /;/ oy aéwﬁudm ve §t,--,m ],

o al Y=t e = dye ’.v’<f’y.
Rt e 4t ot w2, at R af mudtiticdiec "
Tved Cvew trtalt ndmed, 3 af de £ & guick
walbicucin J = (f1000 Jn) e Fieclin ewdtliy
malbivadioe <7, RAG ackun GT, 08 (N <) en
vtlod mil |, adteden ot (vivac) Mm% st mmrectie-
tidieer  kaw wiaer ved tucldeteow . (Mol en bo e
u7t 4t al aL, at (/Nou/<) %Momozzf )
(N, <)), Rt ominadle mewlbicider eo (9,:-,0);
W Tanw |
(0,--+,0) < (0,--+,0,) < (8-, 1,0) < -+ - < (1,0,-+,0) < (0,-,0,2) < (6,0, 1)< s

Bewank, al fro maldiwudiens ¢, 1,k tan
1< 3 = fth < Ftk.

~

5 Pt polymeniuwn p=Zp X' F 05 RN
defe nern %'mmj Gebtgnel gt (p), aow det
abruste  mmlbivadu i, too hwilht X' Frickownun
T p, aldod :

F A7t(f) = meiéﬂ\/o% /P,#O}

Hon p adtsi aignatusce R, 4l kaw o0 skeive

P = pX * Z/f,-X’, P70

koethrocislon p, vl v halds Teggeihoctfiecnde

Dt en Hklat, al
/Aﬁ(p)/ = ”‘”7(7”)~
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3.6. Har ?r)uot pn(ynow'&u P9 need WWW k,t,
Ax kaw vi Akwve :
P=pXir , pc#o
\ \ 7= ?f/\/f'f-"‘ , 9 F 0
(Bore ovn ole to sdectew adae for e suwe of ted af
P prodelld” %WW W/uf
P = B9 Nt
Det ﬁv’fw, ot v 7 olwindiliyted Bae
sot (pg) < sqt(p) + sgt(9),
oy al v ewdda Hac
s9t (pg) = s?-t(;b)+ s?t(?), Tver P 9p 7.
Det wdole ev fths opfyloll, %vis R ev & sulignide/s-
ownade (o Tvin p, =1 oé(u%=1),
T<lsvarewde ﬁuo&m 'w"jéz Swan mlu
Sjt(f.,t?) < ma,\/;:?/'t'(f,));7t(?)}
daud
s4tlprg) = marf sgtlp), sqt (), fuuis syt(p) #sgt ().
fa p g g dunimeod souome siguatue k, oy sauome
hogestc hoeffretint, A4 e 37/5(,0—?/< k. \
[ I ovtunfiewde wliylicde M&,ﬁm il polymonet O
ew scgmatur, dev e < ethotrt musdbitieder |,
Vi fl Wlsvannde wliytads (o9 figheden ) Fn gracin

3% Ekewped. Ordmu v i polymomicl
p=3+5X, XZ 4 X, + 8)(33 XX, X, € Z[X, %X, ]
lddens e @ﬂaouwa) alguatur, fin ot wdiecwolt

P=-xxX +5xx" 4 £(X33 + X, +3.
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Signaturce o (4,1,1), fogolihofficintie ev =1 o3
?/Lﬂm ev 71‘7+7=3,

38, o v=1,---, m d—bfznmm fvfymm/t/opm 5, € R[X,,--',an

S,o= 2 Ko= XXyt + A,

1<t«<'W

S0= 2 KXy = KA e KX

1<1’/<1‘z\<'w

Z Gy < Kkt XK

§= S he X = XN X

1€, <1

o el momontilun X,;1~-X,;V')med {y<--- <5y, han v

S?t’(%fk’tl): (0)...) 7)“017/\/""7 Ty o)b
‘ A T
1‘1 z‘z EEE] 1‘1/
/]a, " %””'m S?/t»(/SV)= (1),,_)1)0’_‘.)0)
—
v el fallo

Fou &i’;boﬁw:fawuéi 57'{/,..3%{% fricdee vi olnin

:QM&"{Lt m,) /l(f'/'---,«-'fn’;fz,{....,Lfm,...’—fo’—’_’f'.n ’ {w)}
];’OJ" e bv

Pa’lymmx,&u%& Apy e, b, FRaldiy de el tan sqmonc ik
]«#ﬁ,%w (i n 'I/Wazé/[(,) Oftc ’5&//1/1722: o?dtg oty -

nomant
-y = (K X)
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2.9. Fov fpﬁjmm'vt |
s = T (% -X,)

”1<1«2
A?t(A) = (’h-—/) Mm-2, -+, 7)'0)

07 WAMM(A)': (Z,,)

3.10, Lad oer vz g/wdf 2 pmm;‘uﬁ'm ce &, . Fr
el W f’ﬁ/mwm pE R[X,,---))(.,,j)
P=2 P,’“...’.%‘/\/’t’--. Y

(7

de e marin potynomitt o(p) e RIXyy-w s Xy 1 ved

Vae

1
DU(P):'_ Z Pl})...)l;, YO‘(I), e XU’(M .

Vi fidew Tt 4 polywomun p,q, ¥
() {'f(p+¢)= o(p) + 7(3)
T(pq) = op)o(y)

saut Fn permutadionn o, T, ot

@) o(z(p)) = @) (p)
DEFINITION, ET %WDWW pe /Q[A//;"'/’kuj kal-
Avs /_@f__mmchm__/c ) (% o(p)=p Fro alle persnuta-
o o€ 7. |

3.1, Potymomiet X/Afzz-/- X,%Zﬁ )(12/\’;+ /\’,Z/lf;’/f— )Q9)§Z+Xzzz§7 e 3ymm¥uﬁok f»=3). i
De t&%mwwmhmm frfym'm/éw Sp 5y Sa
(/ﬁ 3_8) tr /Lymfmch&:/ca. polynomier,

Fro polymomict A= T1 (=X, ) Fecter v

<1,
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v(4) = (o) A
[vi Fiien faktih o(a)= (-0 8, Fm I(7) ev autel-
1t af tmvtistonpw 1 permubufronw 0 = autfaltt of
Far (t,,12) Hum ‘b1< ‘z a? v(s,) > 0(z, ) Deﬁ'ou/wo
fokeguel  aiqu o sigu s = (1) 5, g dct GF
a% ’47444/“%,, 3.70 (8) at v han 50%(0';') [Styuﬂ'}/&t%l‘) 7
| Vi stullee, ot tvadiald D= A% ev et sym-
bk a’lvawwmz Prfy%omd' " 4
D=4*=T] %, X )" = (—’)(L){Z‘ (*?,-/Y,‘Z)

1,<12

311 HOVEDSETNING OM SYMMETRISKE POLYNOMIER.
7 fwent Wmhmk polynoniium pe RIX s Xn ]
frwdles nedop el polynomiwim g e R[X, -, X 1, 24ledn
ot v ved vndrollilic af oo a&mmr‘mwwwﬁw/u
polynomiev Sy, da_t g i P”&!M””‘Jﬁ-

p = 7/4,,..., ‘)

Bevwn. Vi tewmoeiken ’,fmst ot dev fn AGmatuncn sob(p)=
k = (4, ---,k,) af bt/&y/h«tmch/m/a faﬁ/wm‘wm

W{M k, > /9 ?/fh

Ftuw(i'm Wﬁ? et v<m)5a,€wlma,t/€ {7@',+,)4st%
£ = (}5’1) 2y " /?-/+1)/E’V>’ “5 o r)k ) W 4‘%72‘2 feaus -

Wﬁom T=(v, vei), Ve w ak xt wtle ﬁu/wwm«t
fo{y'nomz&z‘ Z'() wvatede at v ville have

A?t(z(,,)) , @a, L > h=159(p) e Al i modsted

wed  al U(f’)“f’-
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Vi wsen m f et ey'mmaﬁm/a fr(ymmwm P &éusﬂmau
%Mi/www 47(70 Ea p=0 /ca,umm?,c ?=0
Har p#0 44«'741,4% = (ky,- 4, ) aya,m‘n?um,az‘e/c%sﬁusm
ev vit foo alle me#us/u polymosnicy af Adga-
hur < k, ag kauw v skuve

P = /Dk)(/e , Pu#o.
774’?4 'fcmm/c%m?»u ’ﬁa/uw ky7 %’y 20 7 R, o3
kaw dwfor Ahuve

(/e,, k)= (£t +f,“f toot Lo ooy Ty )
wed fal ‘f ) L{duﬁm ; vuer nw, at
o*ﬁymmd’ Zij /umu‘w» k = (/r,, vy R )o?sa,mmc
’ﬁ%slz /e,o-e',ﬁﬁmut doucp (wu&} 7%) na differesen

7. .. L ’ﬁ/nvu 74{,@% < /V Q-ﬂ- devine

Acf. fe remo er el symwthunk polynomectic,
frcen et Zﬁj@iﬁm 7, :Z. at

o
et Aa en
AM)

) ) f { ~N /.
p= ?/s“....)s,")) meol 9=p ¥, ’»‘-),(,1"-/-7 (X,,'»',/Y

T ol whe eadydigedu ev AT wok al i,
at v for e polymomium q# 0 fav
?(57>‘ ,54,)740
Et sadauwt fp/lymmbwbw?&v vini dlhetid stn of

%X ?1: /\/W 71,740

dom  Haw wo(’f—yfw(w ’ﬁrw/eoé&; 44/7%4;4(/» Ved windroel-
llse af apy-- 4 v v, ol g(s, - ,Sa) e st af
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67/1; Yrar %447/»&% y‘%sé&lﬁ} 4—07/44#&44 Hewrs aeein 0ed
devtrr v = OZ

3.13 . Bewcenk, al cmﬁyo&,?ﬁeawum%uw < ’ﬁmc&lo&ef/n/m%
“id g, at faﬁymw‘mm S, Sa € RILXy oo, X0 1
ev a/%&wmk ua//@u?/&;/c) 09 al eleny'sYewardsaguil
Wt?w) ot  delren
R[S,,---,Smt] = R[’Yf)))(uj

— ; 3 2
(5-x%)" = X’ Y- 2xX, 97mm/1&a/u. Maw frien €2

'y 2 2 2

X1 + XZ. = S, - 2..52

’X/3* st = 513 - 355,
D o= S,z - Z/.SZ-

' ‘ 2 Yz 2,4
For m=13 ev ﬁrﬁymmwu X,l/):,_z+ )’,‘/);z-/- /Y,Z,Yz‘/-hY/ );74/(2,};/.,}2 {% )
ms%cw,o&/&\?/t ot faucte
R Al 209, w3y Y 9)(2)(2*‘/_ 3 202,y 253 352
1*2*14./3*»;’{;")(1{3’”2 3 1 G Ay = =259, 45 S5 1755,5, 725, ~ 255
2

2
¥ D = —Ys’s,+ 576, +/85,5,5, - ¥s,> - 27 53"

Ve '&num/ew/ at da QV=(—I)VS'/ , v, w kaw
" fa orﬁ%t'm/i;tc wod et Foud 97-mm¢w‘:/c oty -

mmw 7>6 R[J’,,,X% Aot ﬁt fa%mm 1 Qpyevey B,

3.15  fHovedsoelrrn awvteded D#Z: 1 ﬁyZzuaCL A teeation
%%W%WW&M R—MJL A o?otm-

menl n-T W f»o*%mwwm. (¢ exn W'WZ)_

J
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() f- XX 8 X +a, e AIX],
&) £ (x-nf (X-m),
Huoe Kpy--o) ¥y € A Mﬂlufuw fm/cz‘«:t s ) % Altee metle -
Lymto med hotefievnlune 4 (), v o, ok
ZV = (-i)‘;(Z X eem g,
Vi ’ﬁa/v a/Zé.mo, $H<- <y £
é\; = QV(q’h""‘*'n), V"'»/)"')'""

Yo ayeR[X,,.-.,)(”J v de dom)‘mcywcﬁm/eo

Fofymw.

En pe R[%, Xnl e polynomicu, as kauw T
Godsoelle 1,y © Py oy fon lemislil playe,n) €A,
Hvea p e S‘ymmﬂ{;,]k) aer vi, ab Py, 4y ) 1)/9/,4,

J WMW kaw AT Sty meheis ko ~
%mmj; Skalwts - - s
p= 904, ).
med €U passtecole fﬁfywmdwr 9. Ved icotooeZlilae
i v defor
73(%_...)«;'}= 9(4,(«,,..-,5\;”))...,a%(q,)...)qu))

Plasta) = 95, -7

Fro et symautrioke polymomeiica pe R, X, ],
kaw plag,..-, x, ) alise Mﬁgk/tm aoue et polynsmed -
U < ko%m@um a,---, @, _ Speecelt swwvi at

P(og,.- %) € R[4, ..,2,]

allia

3.96. Ehicwpel, Polyuomat =1+ 2X+5€ Z[X] Faw < C
he wwddew o), 4,0 aldeie eu ﬁu«skl&u? -

3

I3y B 1728)
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. / N |
3
w024 0o 2t 0PVt o+ e = ~2-27- 3(-5)

(o, —0,) 2 (4 - w) (- ) "= = 9.2 ~ 27 (-5)* = = To}




/’ff&’ﬁw) 1974 /4%&4&& dermenlee 30

91 ALGEBRAENS FUNDAMENTALSATNING. Ettived poty-

o ML Ui n-y

7£ — /Y"L+ 4’X -+"’+QM—IX+Q"V € @[ng

af qad w31, Hav ew 20d + C.
Baomf&t' erv 7 ew awkhke alacdl:
0] Soe?fmu%a, e uqﬁq fn m= 2 Skvwven v—u

f= X" “rgX+a, = (X+ 1q,)% - ""4 ()(+ 1q,)"
an vpi, b dit ew mokh ol vie, a/t Hfoeds /uuo/b&,/atﬁ/ﬁ
ﬁmmmmm M&JMMMMQGC
frwdn e elomen xe@ an aZ‘ a=o? Hedid Temnean-

kw v, al td 'u,z,ét/—zl Aot &M’ﬁw
%/M /t/mwazL a(ww>0. Shavven v
a= a+7a '"GR

/m+a / a"‘ - a'
2.

kav ¢4 'fw;,oo%«.

@Qateu nok al wvue, al twed Po{tﬂ'wwmm
u&%b{%ﬁm@n{w>’/ ’ﬁa/v&o’lmﬁ(/ .
Ea %bm@ AU. vl oy v - -

£ = )("'”+4,X°” e+ a, 60:[/’(7 nwz1
e vilkaclyl polynsmdum, sa law vi 'ﬁcﬁql A
e v
Puwdukld £f %M da. uaéa /u%ﬁnuacﬁu o9
%M;2)7M deton tw 2od ac@. Vi hae
nu f(o()aﬁ-(«) o albod f(or) o ellee £(x)=o0.
Howa ﬁ(x/:—'o) /m ev & 2d 4 75 o7 fevso 7&(«}—0
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et k.

Fo k=0 ev pastaudu, ot elhwad weell polynomivun
e velkewdd 4%%%'&&&%%&/&%%6@: Et andlaunl

JE" R — R,
Z@Wm@w L A o, ot Al wlnval Fuee-
ke hRan vz ofa/( tlle, nedad fcw‘scﬁ) zvy
vi mi have f(R)= R, Speceell v aldoc

6e £(R),

sa £ hav ewdde ew 20d 1 R.

f = andf*h_,‘)""'?"au
wud welle hotffeecenTin 4y, 4, of 9pad fn—-=2ku,)
k>0, a M?L, o7 a,u#n7,¢g} al f;smfb&p i@ e
vl ﬁz alde 720’[7'%0%&» g,,[ 7/240[ 2 "ltt)' u -

23&%&;22., vi { dow tf  polynomiuu ¢ clx] fr/f?w
it af mmé, 2.23, at v hauw Yude ew wolvi-
dibse C s K 2 elewmenlin uy,---, 0, € K, a2 al
v i K[X1 her eu WM'Q«?

f= (X-m) (X=2).
Vi han uu )PSECQ K

J
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v owki of vue, it & aof ' une $lhg O
Frn b td tEeR /&Mﬂ‘&v v e peoly-

momiel 9y = I (X- (or,'+o(a+t«$-or}))
7\<L<f\(44,
AU e et fr%/mm'wmri K[x], dt tan W
(2)07 ¢ K 2oddine a(,-+wa,+tor,‘ora ) d<;_
Ved udreguing af produkll, o vi, al Fwen hotdfi-
el 1 ?t‘ feaw walﬁy/ckm Aot oL‘ Wmmch«)i/o
%mm i ay, -, A, . med hReeffiewnln (4w
af g0 af ) © R. 7,{0’/j€ Yo ved 1t niig e
ou Ujmﬁmk& fr(guom. kaw vi Aefor
SLAL, a¥ g, 's keeffiecunli Vibhdee
Rla,---,a,] = R. Lo ewstvides > adl
9t 7

(2}2 3 (n-1) = lk_fu(zk“-/) ev af e Z,k_1u')
u' wle ,  hRauw g 0/% ik beonn forwdscel e % r
jfrunu,u, 0(;"/‘9(]‘*1'*,‘&"’, sa HdL ab;t ;,w'u,c te R foles
aldsd (i,;) med 1s1<ygm, setlede at

0(,‘+wf+i'4;~wj e C.
Fr fwedt TE€R foudn allsd € pav (1,4), 1si<fsm
Aaledy, at oy + oy 4 tx,‘xjé@. Rer en lu/qu meangc
t’(w) e ki Cu,paﬁ} ch feav (t}})_ @ot
#f}w) ot dev wia Ffoudn elewewlee s#T + R

ap +ay + Laay el

“1"/' A’j + S “I“J € @
Ved ‘salbialction” slille vi, ot (t-s)gx € C, 3 o(u;-
awed, at L (t-s)'/(t-s)d,wjéf) g foua,,f ﬁfj,w
vidue, o op wituy € T, Prlyromict

(¥- %'/(X-«,) = X=- (“’1‘7‘09))("‘ ”1"(]
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far saledes /coﬂcfﬁa,m& : C, at Leaw MZ 7
At Han wod donmt “ o3 . kK. Af @ 74(;@,

detre el ellw vy C
foe 1€C m

4.2. A{?Lﬁa&m Auvsoa s fal scetui Wﬁ-{m/, at
- de vcdueactle f»o/(j%omw«, i O[x] e 15% g
woueen 7 O] ev aldsd WMW% ot formses
X—a.) ae (.
/4?4’574—0«/1 ﬁowﬁ(ammws«%“muj W(#w vedew
ot de npmewcle vrreduesTle fr@mmcbv « R[]
(1) X-a , a€e R
@) (X—-a)z+ b, a,belR, bio.
Ex sty p et sadaut polysomicn aa Tav
P en “”vﬁ-*"é";@/”j" ""’%M 70:7&’(//1?)
e 219, Rt minsiwale  polymominin foo a=a+ib
ev ojcm:,/wl? X-a, hvn b=0, 07@—4)21'-63/ Toves
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5. Endelige, vweells diviscownalyctlunen.

54 DEFINITION. En a,éjééa A ovee ﬁj/th featels,
e dwiriowsalacten Gop. tuteipitbsalytta)), s 2y
A e et SW%W (4&17: 14ul‘c7u¢o¢somafdl¢).

52. S/ET/\//NG;_ Emtuwen ea.o&,éooq YM/cf;ai%_a,Zau'ﬁa, A
erv ew diviatousoalgeTra.
Bovir. T ol givet wdo i A Gehagles aflilolucugen
7= A—> A ;«&ua’t r-eoA
| v, : E — Za.
Dewnt n,/wplm ev Cear, alld tw ecwdomnir i
b geeldes ¢ A, s v, ol deee ev vipiheduor
¥ stulln, ol dew o Cipehdir Speeclt %iw(w/
&t&lcmm‘l'a:/éA, sa ot da=1. Hew ev mod -
Wﬂ@m 4o, sa flsvareede Frecolen a'eA, su
al ada =1. Mew sa e a" = q"(a'al = @'a)x=2
oy w e da =1 oy aa’=1. Elwawld o ev

53 koROLLAR. Ewntuven £ B : :
0 .

Q%.céu..

B, CD&(A,%JWW B ev speccelt el wwdercingd,

0? devine A MQ}MW&QW. Da mé’fbgj&“,
dev o ol meeigolen, ﬁ{f fafn‘wuob,w _ 01[
mw&j 5.2 Z ’ 3“

59 1 hkaw oﬁdzz %t‘ L a0t ¢ T-dunewsco—
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nal MW»@L@, For ewtives ewdeliy udvisliloe

1.k ev K e komncutatis ewolelsy divesioun-
tra.

Z%;/Rw R,Q’la?/H w&%doymw Craco.

Soue w0 v Gt skal st Fruwoles Ao tlelee aiidee .

55, Er A en L—a/é’%@ #0, i ev Yownomes frew
L—> A wyekdi: Vi vt Wm@w ddewdl feeene
elerenlivne v L aued dewn Cdtlotee ¢ A, aldra of-
falte [ avw te debrng LEA. Vi fan eweclda

o pu by
oty A ev ew euo&,ﬂ.? Oéwwwmajj/cﬁa) ae er hwed
cbmaut neA abpbuik oven L (knolla 14), og del-
algetrace L[a] e athe ew awa&'ﬁ M‘p%a,éjﬁm.

Vi tar aatiden ew mo&,ﬁ? udvidelse | <5 Lfx] ,,74
'&Jcmm) o4 Al mntinabe ﬁa@wwm -«/I_GL[X]
& ef wmreduel Gelt fo'ﬂj%ommu Ve Gewmieckew (5
at ot ireotuccttle ﬁa’fywmm 7{;’/L Hao Wﬂl 7,
Yvia o kwew Tpor ae
SETNING. Hvis ligemet L ev abpVraisk afs bTUT, AL
i medop o tuolliy diviscrusalyeton oven L, mew-
Qo L acly ’ Jg
Bevis. Yad A vew ew sidaw a«édu{za T et elesmund
aeA ev At munvwale ﬁf%mmm o(/l_é'L[/\’] eredu -
ectdt. Pa L e ,»éf&wk T, i £,y ve
% -455'7@,,&,7‘49%%% C/ﬁ.'Z.’/é), aa v Har crel_%

5,6, S‘oetmj 55  kauw auvewdu sz ’&J,L%!—(/t@ Vfrf/%/c

a/fjc&amvﬁwdammhfswt%m; For L=KR fddw
T
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FROBENIUS' SETNING Over lgpeunct R Frnolso pm
W’&(‘? R, Ca—;; //7/

Bevio. Kad A vew ew sadaw alseta. Vi kaw
%é‘f’ at Rc A. Fo et element aec AVR
e (J/ﬁ

42) At muninale fo/ﬁjwomdwm, %‘;’/fk af
() (X—a,)a+bz, a,belR, b#0,
ddn,%,&'ﬁaw. Rlx] e vi0rwent wmed C.
Ka Rc< A fmaéw dev Addaunt elewcodliv o, 42
der ’ﬁudw ﬂ’l/’f({v ¢ A eu M»%,c’ﬁa B=. J
B tfndnn el elemund T, /.:Z al
73w thaw B= R[I]. o
Vi Getraglee mu “/)LMW% p:A->A groel ved
P: S T357177
Vioaw 4T, ot
1] p e R- Cueaw
2) p v svoluboaisk (o: p2= IdA)
3) 2 Wﬁ/a/a'/caﬁv.
Af 7/7 2} ﬁrlfjl,u A—MAA,’KC/\',&a,M/ al vi far tw
dukle aw o;a?fa/a%w‘tj
A=A @A,
¢ vt niLnl
A=ffeA ] T3T7= 5§
Ai= 13¢A]T5177= — 57

/47(3}#/,a/t/4 mmoéulm’,ogomf&vklw)
at 'B.C_:Af/u Fov Eé/’, trar i jl—'§=§1') Aa
5 hommntunc med T. Hoof Folpe G2, oF
keommulige weed alle elo el n/'ﬁ ﬁv'wwu at bl




/4?&67/4,, 1974 | /4%(41/403/« elimer T 3

s wad alle el < B. R Cidyde., ot

B < Cut(A), o4 v ha Tthayle A, som cu
“byetrn ovte B. Ret ew klast eu tuditiy olioi-
sw‘mw%a’ﬁa, 77 da B2 ev alye Cracik %WJ
md v fRave B = A, (4%‘%5.5)_

Hoto A =6), fun v olhd A="4=8B=C.

Ex duwimod A__1 #@7)) faw ¢ ’Gfﬁa,?ﬁ et elenead
T#0 ¢ A,. At TeA, “Thydew, at TTL7'=-7,
alire o

[T7=-7T|
Det er hlast, ot T R, +& Al wminimsle poly-
nomiwie fo T ev af Fomeu ). Dev friwotes
M}f 7 47%7 .
T2+ a*b*=12aT, a,be R, b#0
Da .76‘/1_, , stulla, vi 4t of 3), at T2 A, . B
si a*tbie RME A, haw v T%a?rbled,. Nua
ev 207 €A, o7 da. /4,0/1,;,=(o/)) wd begge sodev
2 ’f?mjuu viewe 0. W& i Forst a=o, g oles -
gy 2= -2 I stedet fro al erstelle T
wed 67T, kew v autage, ot

.]_Z:;_/I

Af 3 foloen mu Ct, af i ved o> x7
d/uﬁwm ew a.,/’fu'/&(nwh} : /11%/4_7. ev
’&‘, //P—’ﬁltf,@u) dewn €1 ew woucoifr, Lol
Z;u’ﬁj;wijm ﬂf—aﬁjzz AT Aes al Wﬁm
weverse. Vi stulte., ot astw LT foo A, 2ftd-
ol p{mwfmﬂ_,) albss at T,TT er ecw
Taria fo A, Setls alhg

|7 = Kk
st v, at 1L,TK e ew R-Tass o A
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Ay, WTY Ay raiche clomesTi

/. L g hnds e Fvaten-
2 gty #7 W(h/»&/cxﬁm
@;:Z%ﬁ?% Lt of de tidracimede [
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KATEGORIER

1. _Kaligou Lenetet,

11 BESKRIVELSE. 7 ea kalisoi & tadgd. ﬁ/{fwc&. tre Ce-
staud dete :
1/ Q__é&/oz&/mi C At A e o{jc/el' : € stkiives Ofd, Ae@.
V&O/JE/ Ao @&/uefl‘i;w stg e d. Vi vil thlee naime-
1 Feowme tid pa fwad dew frotdc ved ew sadaw
%ng} mew det Frewmfewves, ok vi thbe fro-
ud seellin at ﬁallfouew Vf/&éf&, Mfa{" e Wﬁ&_
z'é/ Mmé&uw i € Tt et par A,B af MJ&/&T&, ¢
¢ ev dw %uyw- e mcengp&,) Hm?(A,iB)) T
pile) fa A 4k B, At fe Houy (AB) sheiva ofle
LASB oy AL B Bt e ofe Gkt ol
satage, ot waugduns Houg(A/3) oy Housg (A5)
swreede Lo fo ﬁu/ﬁbﬁ&?c pav (A,8) o9 (A!B’) n,,ﬁ
rgcm § B, e dijuukl,
iv'i/ Suummsaetm'#u . . Tt foet tipel ABC af
0’6{/&!’6&,0 i € e du Ruylll ew %ﬁ(dm‘u?:
HMZ’(AIB} x /;‘o«m@ (3,@) —> //omg(A,C)
($,9) —— 9¢ 7.
Hoor wmistmstaelin ev wdelubckel, skuvi
96 F = 9F.
Ret  forudsalles, o /f,uwle axtomuy eu Dfﬁ(dt
Axtome L (uuu}cﬁw‘/oﬁ): For mafien
st BLHe 52
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gt L(3f) = Gg)f

Aviom I (cteakiteon): Tit Hoest obpckt A frisclen
ew wmofs A —>A, satledn ot vt alle mafie
Xt h4  Aa Lf=F
Rt e Gt at se, ol ew moafi ¢ /‘/ow?(/l,/}) weed dow 4

axtom . nevnlc edn,ws/w/é S aufydcfi’ estewut. Mofiew 7
haldes 1dewtidetn pa A |

1.2. DEFINITION. En wmafe A —f;B ¢ £ we € Falde
ew towate tvn dew tradeo ew mot; B 2, A, natedss

EFw sadaw mm,ﬁ 2 ev da Bu/yalc72’ ’&s{aaot) e &)?/;E.—-)A

ewdiw ew mots, dow op fyldew a’f =1, o9 f9'=1g, #a
s vi 9" = 13" =(3)q" = 9F9) = 3% = 3. .
Mozﬁlu? ea tolun almw'v«mcﬁ/éf)aydm/&lc?mf
13. DEFINITION. En mafy A5 A ¢ kaligorinChia eb obpekt
seettn End, (A) = How,, (4,A).
4 4 ).
Ew eudomofi A—ﬁ/}) dev ev ew dioueoife | haldn ew
/411Ig [/4) gmmuso&tmfm i € ?Aﬁvm f%rz hued
Enddy(A) x Endy(4) — Ency (4),
allia eu MPW%% ¢ EM?(A)} 73 avtomesne Loyl
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Woé/foéw speceedt, ol dewne Teonposition o anio esadiv
med newdralt elewenl. anl@(/‘l) er allsa et
monord (= seui grigopee med mewdralt &amw,?f')) o2 oL
sea, at /’u/tg(/l) m#pfg er geuppte af tuvetelle ebo-
meuttn  hed.

1Y, Ehsewpel. ] kaligorie (Sels) en obpehlome vibhan-
ﬁje ’Wu&u?pl(,o) moarfreane ev Méa‘)u&‘j,& a//'ﬁdla(m;m,
0? Ao weereseel nn er saedmu%v Aa,m'm,msw/tm?.
Bemoerk , at dew Fomwms mangole @ en e ofyehkl 7
(sebs). Homd en Howgyy (8,Y) o3 Houtsey (X2)°

15 Eksewpel. T katigorien (67) er 0’%&/&&%& Greppen,
mofitne e ’éovwoai:zﬁu af Goupopetn ) 27 aauenescel -

%mj,w. ev dew sm/{m%.

16, Beotriv Ytlsvarende éaﬂ%ou)&ww
(A€) af Hommutziwe rcepofotu
(L?mf) af vtk over M"jwot @Lme L

(Ruiga)  of- g
- af olgetraer over on e Feousmet-
() of el o

17 7 Fealigorien (Top) ev obpehlone topolegiske wcm




03 mofivme ev #owtinwele afbldningon. Foo man-
# ;évmao/f ev olel Ws#ue/oéc&?f al ﬂfaﬂa?ZZ balc -
g«adeu, (Metr aowt) af mebaty awwe ned Fow-
fmueddc #Wd%&ufw sow matien. 0?.:0: ’éa,zz(?,a-
wew  (Meh, datg ) af omedicke wwu, med @m?t)
aftbaschs for menelskends af tildmiigen sowe mafeir, hav
titer ase.

18 7 katigrnia (Top) e obpklome Hiplo (3,9,,9)
Gertaeude af eu moengde Q, el udvalyt elmeul 5€Q,
o? e a//&(’mj, P Q — Q. Mafieene olefincars pa

070(2,?1‘ madle .

19. Ebvewcpae . ] %aaiom (To;eo) ev ofehlome  pav
(/\’)2’0) Cestaewde a/f et fbfafo;,mﬁ 2w N Aawd el
M'wu”ff eleveat e X, Op mortice, [t sva-
2euole %a,z:jom (Mets, , cont).

110. En M e/tfw&t' monorel , Rau vi defonerr e
kaligori ¥ ="Gt(m), saledn al € Et objekt
*, o satedes al Enﬂ/%(-*) =M.

2

Vi o neladiow <, feau v aée»{i'nm e ’éaizzm
(A &I(T’)) natedes ol VK/L/cZwa t B e wetu -
e 1 7, g anbdry ot

/L/mf(s,z") A
e, towm ellug,

et elewenl, tvin ST
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Hudy wetladioneee ev = oo vi tw dikud Raliges | dus.

2

112 ] wvivae ;fm'ﬂvhdbés&u er del %&WJL.?/%‘W/#';—Z_ ot Ge-
‘l“‘f& éaz&;ma, Yvia M/LA;Z'ZU e vedae afbild miign
(&ﬁew) mete j,cmwl:' e mmﬁa, £ Q@uolie ﬁ/&—

Feks, HRouw ve fo e 2 Tealigoi € ’&ha?l‘&
Mjmeu. e, Honi @Z/c&m 7::0 oo feew
A>B < (@} fovrs morfierme Fa &f&éouzé/t'
45 B ke et oAkt A'E B e pav (x,/_%) Ge-
staewde af mots «:4—>r4’, ﬁ: B — B’, sa teolys
b v faw fir=/5f i
' A —_—

pa or&?t ma de. .

En, H ew Rowmutador seusigruppe, oy CSCH ew thhe
fowe  Statil Adelmecengole Foean Vi "kha,;ﬁ ﬁaZZfou)m
Mo , Fomi  obyeklu o af Gl ol min H =M,
e M e el monerd C]D:/—/ﬁ/\ﬁ:bW’éoW-
mofi, axlder 4F &&m&uz,u p(s), s€S, v tuverti-
e < M) Aroni  wmofiesne Hha el ré'/ola‘t H L M
el et a’é(/a/d" HZ' M e eu ’éawomnﬁ, f:M—e»M/
satedyy at ;fo?=7>'

H
v/ N7

M—> M

09 i Sasmen selning definists po oplagl mide.
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1.13. Eo € ew g/wca, ’éaZngu‘} *au vi definere e my
/uLZZfou foﬁ) TFealilitt dew weodbialle /éaerZm} 704’ ﬁ?’f-
de made: i) O%c/d&m,ﬁ . €Tey de sawmme <owuc
ZWM ¢ €. i) Mofiewwe ¢ €T fea A bt B de-

uerer ved
* H ot gop (4,8) = How, (B,4)
foo fe ’L/tho,,("'; ), g € Homgo, (3,C) selle
Jeaf = 19 ¢ HM@%(A’C)»

Axismune sen Gt ot v opfyldlz.

119, Oftc ﬁcolva,?'&?: £ ew @ﬁfﬁu % £74¢cmm bt staewde
af wvise obpkliv O fia €, g viae omafun M rmella
sbjehlions © B, Et sidaut sysbun Ralder ot diagraue
i €. Ehsewptlon pa diagammen e

® 458
44 B .
@ 'ﬁ,\‘lg 3 = C =D
C al X6 s
. A /,E
A —B ‘IE\)F e
@ a) L, b
Al L5 g
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EFt sadaul do’aW ((9),,1/() £ € halosy Fowwmntadl,
fvie man  for atl A,8e B {?//Jt ‘hoan & ew mofe
ﬁa,Aﬁ){Bu&da/z‘smmmso&ZZL mortren Hra. AT,
J@D‘WWWM m)mﬁn, ev sateeles ’ﬁmmhhm, nan
@Mﬁd/®?]€=ﬁ @53{=7£QL @f&vmmﬁma(
?wmvfm@?a=ﬁ)e5=dcb (sou. wedtoren, ot
ef = ega = dcba) ® a;,,d; = da; | 7eZ.
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2. ka,ﬁ'u/_u

2.1. BESKRIVELSE. En  fuwketn, F: & —> 8 tra e

/CaZZ;ofu; € 4t e Mfau Y %'nyZZE, il Fovedd
bkt Ac€ et obybt FlA)e 9

't F(£)

it ALB i € ew mat FA)—>FB)
sa teoln a/t. dee  fn menfrev A—’EMB)B—%C ;€

jelde Far) = FGIFCE) : FA) — FC),
7 fn obphlie A 5§ galden
F(y) = 1., « FA)— F(A)

F(4)

22. Bt fotpo Gt, ot eu funktor F:—>9 af-
bildon Bowmty pa Bowwsfe 2% Teoru mecetativt

23, DEFINITION. Em Huukdre F: &% — X tha dew modhalle
kategoni of € L cu halegoc 9 Faldes opd e houtia:
vaviaul Auwikton Fi € — 9. Beo Ruylll allsg +#L
Tt okt Ae g%, dus. Bl Tvet
obpht A €& et ofjeht F(A)e H,

g bt Huew morte fé//amgor(A,B), d.us. il Fuven

oty BEA: € ew mats FB)EEFA) R
Rloc at v fo mofin BEA 58 ¢ € Fau

F(#g) = Fl3)F(t): F(A)~> FE)

oy 7{?7/ 06/0/.:22 A1 € far

F(1y) = Tepy - FCA) = FCA)
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En Rowhavarcoud ﬁuda‘az F: %> 9 "vewdi” aldss
pilimt. En fusktn F: € — 50 sou Ceskrcvet o 2.1 haldy
732 ew Rovaniaul fuukitn

24 Fuuwktoun sptlle ew 'm?,l«_? 20lle . o Bt
vy o so'j, al  eu ’[Z«u? wthetee flewomene, it maten-
ved stediel of ew Jrven /64227015 € ﬁzw%/. % PN
Ffesktorew F: € — 8 tud < s@f@(&fﬁwmwé’—
Tecwdts) ’,ém‘z;,o%w g g heved Gie problomes < €.

25, Ebsewpel. Funkitne. ()°: (L-veet)™ — (L-weet)
fnylln (L hoad  vthtrecwwe V oveo L At duale vtk
X g el e Touewe a«('ﬁofdm? £:V—>W
dew duale of bebotniieg £7: W — V%

26. Eksewpel. Yad o ot 7/'ch med  (Deff,) Cotegue
ﬂ(jwpa kaltg,o'u': Og;ch;la,ue er pav (U,2), fom
kwm&mm&ﬁmi&t%lumﬁ?ﬁ,a;%aea
e et udvalyt elemwent. Mofene fa (42) % (1, 0)
e Coftildningen fild =V, ciledn af FG)-3.
Sowsmeupcetuiigta ev e Saﬁ/(mﬁ';g,

Ea ’ﬁau./c”fav
T : (?t%lo) — (//?—’uc[:t)
deteucs ved at w fo (ll,a)e(ﬁc#o), Yo, US R
seellon T(Ua)= /Ri
og fro ew mati f: (U2) = (s), Hwmn ve RT

st ) = df . R* — RF

*
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2.7 E/mamf;&,b, En ’ﬁwj 2wehkbc M&}(/w orwtally FowsSteude-
Vonw Fan mud Foedel ofoﬁm sotww 'ﬁwlcfam.
@ Hrs /7) (Wsw%) — (A1), da #f Hoew
*otumutabir sewed oc H ﬁn?mu Hdte 2ees A
@ R R : ?ﬂ?‘.‘?;tdom) — ({i‘cfﬂbs)?, LMM hot T
Teommmutateot ‘m!lt?u%owafaa '?’ﬁ’/t/uymv /é/o//c&da,cmat o
(ﬁ‘uml ev mo feane < /cw@ozm (7wt,olam)?),
@ Gh—éé\ : (aw(.g/o) — (Com’bt’.om{.%)/dou #l
G (f/vnd er morfinnr ¢ /Ga,l‘ifoum (01«4-7‘—) ?).
O N> ALxT ¢ (Reegs) —> (Ruiegs) , dew #l Tow
wig /| Fuylln  polynomiitiuanu AN[x].
?@ AN— N* (Rth?/s)f(qr),dwk[’ﬁow
’Ltu? N kuylle grup feene N¥ af cnvetlte clomenlee ¢ N
© Mr— Z(M): (sets) — (Aﬂ), Adew el o
a/,L M.
@D (M,~) —> M/~ - ( Eguiv) — (Seds), dew tt Fver
mangole M wmed ew celevivaleuprelatton ~ luyllen fvo-
beeulow Mf~.

2.8, E/wem/a%, En M ¢t monoid, TRen v &m?t
/m:(%om Cat (M), %, 1.10. Ret seq, at ew fuuktoe
F: Cat (M) — D er el sawme souwe L oCuhl De ¥

il med e monoid fomomafe F:M —> Endg (D).
Er' M ewtliuw et mowoid, A v, at ew Feuktoe
F: Gt (M) — Cat(M’) e ol stne soun ec Meonocd-
fovomnts : F:M—= M,
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28, En T eu wmwngde med ew wfleriv, easnibis wel-
afesn 5, Raw vl Gohall ﬁa&:?»m Gt (T), . 1.11. Vi
see, ot ew fuuktor F: Cat(T) — % e al sowme
Sout  eu /vftndnmj, dew ¢l Hwvenl TET ’ﬁ?uym

- |

F 2
07 foo ot Sgt ﬁwy@mmﬁ
7fst .
sa Cedey ol 7§S=/F)a7saf@lwdvp';4as\<t\<u
fan 75;“ = éuét_ Ve Fav aldia & Feowimreefatert
- f

e

;) < “.T]

£\

Ev T ecvudun ew weeew gole e cw wfler, trass fre
wlation ', Aen i, af ew fuubtor F:Gt(T) — Cat (T)
v det saucme sow ew ordeastro affclodosieg F:T—>T!

Hvie aetatiomin <« T e = (sa"&dm ot Cat(T) er e
diskul Rale ow’,//ﬁ. 7.77)) sev v, al ew bedtoe  F:
C’a,t(r)—*g Clot ev euw afbildring, dee Hl tvtal
lement TET  huyllee et obyckt @Zeﬂ.

En derimod B ew diokmt %azzfm'q%mmé&—
ly heligni, av vi, of ew fuuklee F: €3,
ev eu ‘aftildwing’, du Wl foed it Ac €
hugtle. ¢4 ot F(A) e B pa ew sidaw mdlde,
al vi Har F(A)= F(B), Tvir dev Frudn e
wmofi :ASB ¢ €.

210, Ekseapel, Fad X vow ot topologick (bl &
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%m Lorewde ¥t mcuL?aleu, af cbne Mmﬁdw af
X, med auklusionn S soue wlattsw (//L 7.11 o3
2.?}. Ew Howtravaiout fuwktor F : szeu()(} - @cé)
faldn €t Pm-—’ku&}gpb of %ﬁm gé’, _:t Et sadad
ev aldsd ;wctv;;l, at o Kl fver dbew delonacgole
LLQX%MW%W aQF(a))a?r/vZa?éu
do(mm?o(w Vel e ’é'ny e af 'ﬂ»(o(mwz

£, Flw) — F(V)

[ fealkdit rstiiktione ], sitectss ol ’fvw fuy = iw nan

welvel, o5 72)” = /IF(u)- |

Tilsvarude definos prakungepew af Guuppty (2.
abilifee Puppov, ip. 2w ) sou koutavariaule Freebe-
fouw : ‘07004,()() - ‘(Gr) (W.:Opm(/l’) — (:4§)) wap.
O/JCa(/\’) — (Em?«:)) [Ebi. f/z'ae-/ewlb&t' Z”/pk af C% fuuk-
foonw pa IR% ] -

211, Endvu Raligoi € e Lodt " med ew cebfee viglige
'Fu,ulc#m.(/v: T fvand 0/6/0/0‘5/46@ svaur  ew
qu_u,/c/m/: g—>(§e{4), doue W€ e

obpkt Xe & ﬁnyﬁ; maeugdin Hm@(/l,)()

o9 Wt ew .

mofs Y5V ;€ gt af Coldmingun
fo i Houy(AX) — Houy (AY), 97 £g)= fo

A L5 X
ORI
ﬂct&v&tatse)wtwﬁ&vww&ﬁmub
frktoe., e Cebegmes  Homg (A,=).
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Tilsvaeaole Rauw vi definew ew Rowbravareaul ﬁm/&#o-v:
€ > (Seh) wed KL et

lpht X € € at huylle mewgdu Houg, (X,4),
og il ew »
wmorfy XY ¢ € at ’ém;ﬂl a/fh{p(maim

F7: Howgy (54) — Houg (X,A) .
Y ¥ y > A
Reve v ’ﬁm/e)ln {cvfcwm Howg(—//’)_ Ve hi,w 7‘;)
b Howy, (=, =) ev ew fruktrn €xE — (Sehs),
koo variout ¢ ﬁé»t vavabel, fovariawt 1 ocwdin
vaiabel,

212 Sow ehsewpedl pa Fwoe leden fevihctoer Tan auvtudles
il ot studve ew groe /&w&?ou;, Haw vi Ctbagle Yeate -
gorvien (Top, ) of )‘D,bffo?é’/t& wun, med wdvalyl  elewcud
(£l bakgorion af etk v wed wdvalyl ele menct (73
Teouds meale Wa/u&u/w Aot %Ld?ﬁ&u)> Joht I =/[o1]
’Kc@ww euticds rutrnva tlt, detinuns ew Loblee ¢ (X, %)
Souw ew Toutimunt wf’ﬂvfdnm?

¢: T — X, satednn ol @lo]= (1) = #,.

e O
Io[ — %;

Meengdew of ke () Gibegnes 2(hz). Lot en
Ut at sc, al M) Fau /ﬁtﬁwﬁm sow eu Fuunkto
2 : (Top,) — (seds).
To Lhhon @) 0" ¢ 2(N1,) Feldn Tomotope
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o9 v Skuver ?l—"—’ 50”, Tty dw fundn ew Roubkinwal
fawit of L heteen P € k), osts, satedes ol
%o=9, B=¢" [En fanute ¢, 0sts1 of Lhker ¢
(X, x,) katder koutinuet, hvii dew ved (5,t)+— ¢.(5)
deﬁw%caéc a/f&;éa(w?,:l’xf —> X ev rondinued _7 Vectire
faw vi oefimere €w  Fompositon * ¢ QX x,), Tt v
fo GChhen @,y definecwn pry ved

| p(2t) ostsi
Pxp (t) =
y(2t-1) Lstst.

Bt ev chhe qvad at wvie, ot 2 e ew cekvrvaluwizeta-
fon ¢+ (X)), som Lavmonern wed x, og ot Fvo-
feulow med dew tuduced, howposifion er ew Greppe.
Beune qrppe kaldss fusdamentalyuppen fo (42,), o3
A &W TL(X,%), Ve #aw o]affnﬂt 7 Souw ew Teuh-
fot o (Ta,bo) — (67).

Lad D vew cokdskivew D= z2eC[l 1z/s1f, o5 tad S
vew peiferin S=§2e@ [iz)=1}) Foo D fewcew vi

et 7(D,1) = (o) (= Gupppein meol et a&w‘a")
il vi P tu {blﬁke,go £ (D,1) haw definee e Towe-
fope med due Towbouls BWhie wved

(st) —> 1+ t(pG)-1).
Foo S haw wmau vne, al

n(s,1) & 7 (= eghlisk gpuppe Feoue-
Gagt  of Aomotopi hlurstu dev tadeliortides Gohhun
t 1 ). [Omlotstal ]. - Sou auvendehe viaes
Browwtrs fipuuktsatetnig. Enkote Toubenunt MMMW%
f:D—>D Tav el ﬁ'r,pua/ct. Bewvts, //u¢a7/a,t lew
frudin e londinunt a//'fv(o(w«u? £:D—> D wdu fir-
puvkle. Ve #unne da defince e koutinunt af-




Atyebea. W75 Kaligorser 15

{Jmﬁ g: D> S wved af
7(1) = s/aceuiif/l;bw/cﬁt melCuse S o2 Yooty Corcen

ba £&) e x.
5 )
' 1
> 7 ?(x’

Vi fan 7(1\’):}\' tor xe S, wllia et Fowmufadivt dia-
Qo (73;0,):

(s,1) ~'—> (D,1)

DN
(s,1)
hrn (e wk&m&omw{&/dw&ugm, o7 fvoe Ty ev rdeutibeten
Anvewde, vi fruktnew 7w : (Top,) — (G») #5 v et
ﬁmwﬁt%t MW : (G7) :

Zz — (o)

o~

= z

e ATl e ew rm/wr/shf)olg

213, Lad deo veere j/&uaf ew awaa‘} MW,7¢¢ Bc ZxZ.
[Vi ftw/ﬁ{/vf; B sowe el Crwdt, fivow dev er Corel Twullee

svazende %t elemewlenne © B,  Fhiewpel

Hekit defimuen vi e kaligni (Soty), Raldst solitace - |
Spllt pa B, pa ﬁfféxuo&_ mide. .
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Obychklivne i (Soty), Raldit stllivgen, ev e cuctelige
dc{fnueuﬁa&v of B [Vi teewkew pa sttt X ved al
scelle prude i e hullo pa Tewdlel | de. svacew #l ele-
meuler ¢ X, E/f.s&u./afau

0~

X

O 0o c O o
Xooooo C o e o
O O @0 © ®O 0O 0 0O o osoO
0O O e 0 © e O O 0 0 0o O eo©
0O ©Ooco0o o000 © 0 @ o © 0O 0O
©O @0 O O O @ 0o OO0
© o o o o © ]

Ved et solitue beak toa eu sﬁ/&it; X Wl ew stltiig X'
frctac el Soctf=(/91,bz,b3) 07( e 7%; hriaciolin ’éj&u&
elomenliv © B, satedrs al

Y= i6,6,0 Y\X = ib,3

(E'&mcu&:/ 5,,62,63 € ZxZ talden fmf Riiraudea ﬁ?ioudc,’ﬁ/wq

dew for dew eue of do bo proeictonn IxZ > 7 galdev, al

by, b, , by Yar Sammt kondinal 0% for dew avden, al

kondinatnne v e pa Giianclw folgeds (affageunde

bl vokstuc ) fele Fal.) P givwn stillicpw X og X'

e dew ﬁ.i’,st b solitacutialtta X Ht X Ea a T F#L-

botoit shaiven v X SX. [ Sotitaiu feakhet fa X R

X' tewhis wdfnt ved at v tackw pruden i Gt by spodiige

ovty prdn ¥ ’ﬁw([pz M1‘M¥omm’ﬁ¢«/(63)a?o£&om¢f
wev ptidie £ hul b, ] ehitwplt er vl ef splotacee—

hak fa X KL X' ]

Motiwne © (Solg) fa X 4t YV definwes Sow cuditis

ﬁflffw (¢, tr), ™20 of solitagu frak x—’“;’y, ) Y g}é)

T f;yr_

07 &wmmnswtmj.m af -t ): X — Y o9

(55, 8,) : Y > 2 defimews ved

(tll"‘/tr)(gi)“';gf) = {tf)...)tf).S,)--.) SP)-
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Vit vi med (@2) Belegues drw diherle kategri, Hoi obpble

ev e & eleweale s 2z x Zf2 x Zf2 Ao isieres et ’ﬁbu/a{aL
F: (S”fe) —> (Z/Z)a

fa,o ﬁflf?wde, made: Foo =123 &47,%, vt léz, e S/b(f&«.?

X med X; owbatlet a»f elemenlen /'Yé)() sy Hovedinalow

14

(' x") orfy&(w xlex? = ¢ (modu&‘3) Ve seettz

Fi = @B ,EGD) .GD) e @)’

e OO ev dew Teansniske Tomomeofy : T — Z/2.
At dew hrved  defenen ew ﬁm/o#n : [Wﬁ) — (%/2)3)
i ¥ dee galdew FO) =F(Y), teiy de ficteo ew meofe
X - Y, wedren Ut ved o '&Mﬂf et solitacielraj Y= x!
[Ekavwpel. Foo ew stlticqg wmeed kaw G elewmeut fonolen
v F(y) = (o1,1) ellen (1,6,1) ellw (1,1,0). Fo st igen
X afa?ivdf ved
X

[ 4 ®
® .
[ [
[ ] [ ]
[ ] e

® 0 9o o
’..Q..'.
....'..

oy vi F()()= (0,6,c). Dew ) aldia mj,m Wﬁw
fir doume shillisg W eu shtCisy med Fous G lowent! ]

214 T ew ’ém(? kbt af de mawonll eleacspten Pl
e ol w&é[&um,@zmﬁbswm(ﬁ&/ﬂ,&t
W—ufyt’ &&mm?f) ew (elle ﬂu,t) vivolee /aMW/w%tév))
awotir  frmee tor Fowporsitiowen (Eths ew mekik),
vreet %Mﬂ(%&uﬁw,'dw Hfar Tevawt Aewune stuuktun,
o sa,mmww/z‘mc%w Yar veul saulmé‘? Churein -
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Fre  sadawnt ’én/ﬁfnm faw vi definere me-
stuhtwrin  (elle Tht W af studetecen ).
\ Feks Hae v f«%smww%m_w:

(sets, ) — (Sek) Yl At wdvalyle clometat
(67) — (Seh) ”i&w ﬁouo/.mﬁonm"
(Top) —> (Seks) 2 foproLogien”
(Tagp) —> (Sehs,) " aln ewdomr fern”
(Ricgs ) — (AE) " gl meldipl hakioni.”
(Risgs] — (Mowoiah ) ";&m additionen”
(Risgs ) —> (sets,) " glan mulleptohateon oy acls-

(7&;7:) — (Seds) "l ald”

2,15 BESKRIVELSE. & olRaligou 8 of ew Raligoni B
"’7"7574"“/0; at obpklaame i 9 ev obphles ¢+ €, ab
vt o frivae ¢ 8 aelliwn 96/0/{.220 A,B o D an

Howsgy (A,8) & Howey, (A,B), ,

ol Saw oot g en, L 2 af mafiew A — B o5
BLHe o @ ev dew Sume  sowe  Sawn mewacetniicat i
Z, ol at tdwdididnr ¢ B ev cdewdileden t €,

Vi skalvee < sa fald
Acg
g w e Lehagl ks toun finkorn : Aoy €.
. Hotr v oo alle obpeklen A,B & 9 tan
HM%(A)B) = W@(A)B))
foakder 9 ew futd_delfaligmi of € Ew sadaw ev
2t Culunt ved ew Lokrivttar af Hvitke obpehTi,
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K 2 (Sewiqn) 2 (Mowoics) 2 (G7) 2 (4¢).
Bewoerks, at (Mowoids) <hhe ew eu Fuuto delhat:-
;«@o’,
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3. Katigoiske vécﬁm@u@z

L1 En defonibin veanduste o st of obeklie og i
z ew ’éalcfn(j € Fealdin ew /ea/c&"/e (et 'M"W.Lal)
defosition | Hvir dew < defirnibonca Ttn tudgl. Fel-
gorlens grecwol Teatavddele (tpklen, mnfion , Satumecu-
s@l‘fnmg) Eu ~5af(};dm-=oaﬁ%mtw%wéa/€ Yealoes Cco
weelvtrsel ?&m tfeal. ‘

3.2. DEFINITION. £t obpekl & < kaligri e ©  Aaldu el
itial obpeht | Hwis deo Wl ehhoad oljekl Ve @ Hucles

2'—-—)){
Eto&oﬁdct *x 7z € Watm&t@‘a/fo{_&/zt___? Frvts dew HAf
WO@M*E% Feudr medop Ea WoTEC

3.3. SETNING . Koir £ 09 5 v tuitiabolpchlo, < ew Rale-
fove €, aa fcde nedop bu mofy : B — 5, g e ne
mnﬁ v ew &tam@ﬂ'.
Bevin. Ba g ev el wuwitialobpht ¢ €& Feudes velop e
Wﬁ;z—ié‘, Vi steal wviae, ol P ev ew toucnts. Boa 3 e
el u:ti/(/;a,[’p{/&/r,t) %—ua&/m ew ma'z,ﬁ 55’:,’5—-)2’, New e
Pp o3 1, meefiee: 2 >e. Ro 2 ev wuitalobphl, stulln
vi wdfon eulgdighedns af wotin ha o, ol gy =1,
Tlsvantwode Fou vi P& =Ty, mew AW Tefydeo, at
¢ ev ew vowerf (mw(cp"=7?’) q

Hois ew haligomi € Haw duikalobyehliv, feukes
ofle wdvalyl et beshul, Faldel deifealobyehll:

Tilsvaponcte wists, at P fiaalobpehlin < tu Paligori
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3. 7 /ﬁa%m (S&é) ev dew Voucme Wga(p,@ tutleal -
byt ¢ mﬁmwmmw%mw\w
#wf/o{#/r/t,
J @E?aum (ﬁL/«) (J//b./.?). galden, ot (N, 1 e) e
wrtealobpehe?. Belle e sown Cekewddl oo wtiveselle
ok ved e matwtye Wl Kaligoiew (ep) Fan
ﬁ’ffuw&, MW&U Yrav Tade %‘M'Wré//a/vt
(sel), (G7) (4%), (L-weet), (Rieps), (R-ag),
(77,70)/ (Mep, cout) = (Medn, diste )/, |
Ret W};wcaa,.) fou {affwo&, /énﬁ;/ouw Yoreedf
M?/uf?f elecenT”
(ses, ) ( Secnigp, ) (G ) (A6,) (- veeT, ), (Riags, )
(R-26,) , (Top,), (Meh,,eout) , (Meh,, dite).

Vg?""e”‘“:' Aelv diaae lé“ZZf/a'u\m/, o derey  teeitend - o ,ﬁz‘o,f.
'W'o leowmnetateve
| OZM' MW (Ared, ) a,{ arkimedeote ma&/\wa
feev wed et M«vw/[ft positrl lernent Yoar e tut-
Wal = oy ot Fualobyelet.

Tuital - og  fialobpht < ew baligon Gt (T)
'éﬂfbmﬂlc Wl ew parbell ocrdnel mw7a£¢ia—b7i)§ e. el

Ketigoriv. My (fh112) Fan suibialobsekld™
HE He] (o3 Funtolekl H — {13 ).
Q—cﬁ%&; ﬁz ew owufﬁ;bﬁ/ttulw- mego&. S ¢ e
émumu#aﬁowbicj/? GDM. /&nﬁ;,m OER,S , Hvoel

R — R[s-']
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ev tugteal . | ,
G ew FRelgoi F, ’é,t\im
G —> G

ev wwitialot ekl

Et ot x i Raligoden € Fan L ope-
msm%zmﬂuaﬁu%m
m,aikmﬂ/&do{/o/vti%,’ﬁfwho;ﬁémﬁv&a
x e w:ﬁ«ﬂjo{/&d" i €7

3.5. DEFINITION. Lad A oy A, vane obpeklic ¢ ew kaliguii
€, Ved et prooukl of /410'7,/42_ frstas et d&a.?/za,m
‘€ . P
v\

A A,

meol ;4—/(’;4%4{4 cj,bu:ka,é: Four fwet obpht X e € o9

el pav af mofinfX — Ay LY 5 A, Fekcln medop

ew mefe f:X — P, sitoes at nt=4£ o9 nft=*4%.

B fimi bio men ad sigtn aldsil, ot dw Foo Aok awdd

dea X
e N
4 A
fructn wedopp & wmofi f:X—>P sa at o&)a,WM
| X
ALY
AN
PN
2 A,

er  Teow wmutadiol,
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36. SETNING. lo produkle. 2f A og A, e Feanoniilk
Aowerte ¢ ﬂ!ff,uwa Yo s faud : “En
P F Pz - P =
AL/ \A ST VARNG
1 2 A A
proouklin, ca  fruetes netop ew e P P — P, sa-
bdin ot pep=h , bep =P, °§ dunt mafs ev

2

37 Fo Zwma 0{/0/(,5» /],n—; A, 7 ew Mﬂwu € frccles
hbt i vewdigvio et produktl. Hois procuklic fudn,
fewker ofte adwvatlyt et Gestual. Det Gebequen

A nA,

ARG
A, A

o fealotsy produblcl af- 41”7'42)' mofiwne p: Ah, > A
o9 B, A,nAz — /42 kaldes gg&kﬁowm (Oﬁz Sfo?w
vi, at okl A,7A, ev produktdt af Ay og Ay, el
projekHoneane &w.oéwﬁnsfi’n)

2

3.8. Ehsewplon. T mmascgdes Ay g A, i Raligorien (Seh),
ev dod Scw('vzw—&‘g,c kalesiahe proddubt Ayx A, wued
f%r/t/cﬁomm

P, H (41102) —> a,

77 P, ! [‘71, 42,) —> 4,
et produkl < ﬁ«.&;m‘m (Sels). Rew wwcovenselle
E?cuséa/é M{%iw M at Q/F’{t{d%/u?w/’a’ X - /’/XAZ

¥ —s (), £,(x)




/chha 1775 kdzlly«o'w‘e/v

med  (ewbydigt berteads) of bildniicgen £,: X — Ay
£ X— A,

Objehten ¢ Foew of ﬁ!f;,u,bo(b ’éaZZ?o'u:w:
(seh,), (G7), (L-weet), (Rings), (R-otg), (7o)
(Meh, dintg ) (Mowsidn), (Smm‘g/u), (A6)

e fm/ce,u?&(w wued enw wi shubkfur, Fou -
o'ﬁfo/cZLv A, oy A, 1 eu a/f dio AL MW 7‘%, al
Pwo&ukt’mgm A,XAZ tean m?,a'mhm meed ew sa-
Adow stdtbun, ot dw Tlivee el produkl ¢ dew pcfgay(-
deunole /twliym Hvad Clovew oliose "/Juamktsﬁukﬁww".l?

3.9. Til e ’éa/ZZW/c Ao teni ton ’ﬁo{wv e dual
difinition | dev Gl sagl  Frwhouwmen ved 2%
"vewde altle pi&mlf T<€ mtﬁduﬁ/dol’ svarer Sale des
’ﬁua/fof/c/d' Buoalt svawen bl peodukt dew sa-
Kotdle suwm af obpklee Ao Ay i %az—%m Z:
Vi skat e ’&:ha?ﬁ diagrammun

NG
Ay Az
WMWWM ezmséa,ém Foo huved awdel
) )4
N A i R
A A,

fewolon nedop  eu motﬁ'yfg — Y, sa ol c&‘a?/z,mmyt

/!

%Y 19\9,
s\
A TN

AT D

z

ev  kowmumtadinT.

29
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Hvio dev Hiudes WWa//A,ﬂgr‘fz,ﬂ(a&udem-
vr oot (efr sceltming 3 ¢). Oftc fawke udvatlyt
ew Cuttunl, Raldd sumnme a/{/lfa?/lzo?{cw

3.10. Ekseuplon. Fro mangdev Ay og A, < kaligorin (Sess)
e dew soedmuﬁ}g M’émi‘!,;?:%l,v/lz , meed
e feluscons a/ﬁ(rv/o(mujmm o |
4, ¢+ Ay e S
i : Ay > S Souc e peheitonint
ud%‘gm,, al  ew a//’ﬂv’(’almhj g:AvA, > YV e hedl
ottt ved siue asbrikblomew g, = g/A, 1 Ap >V
9, = 9/A Ay, - Y (da AjuA, =3) o3 atl onst Wskrife -
liomer Fan Frichuive vitkdntlot (da 4nh=p ¢ S)

Fo obycklic Ay og Ay i kaligoric (A8) (ell
¢ (L—%ct)) WDLM’) al Pwdukm' /4fo2 seed, .
MZMMMJMM
i’ Ly = (01/0) . .
e pbe feo
£, : 4, > (O,QZ) o ebctcominns
e ew swu  Oftc skecve AeA, tm A,x/]z,

o O’é/ng (A,,a,) (Az;az) J M7m¢u,
(3eh,) defimns tu sum ved @ dew lspenkls
ﬁzmmg Ay vA, at idewlifrecs lemlel @, med a,
oq 'ﬁchaﬂi Adelle lement soud udwc&fi‘.

a, q
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Rewne  suse bekegurs  (Ay,0,) v (4,3,).

07/15 ¢ ka (7ep) Levoles  Swwimen, ‘At vE for
Déjolcm //7,/42 € (Tpf:) Feaw defiue eu 407"'0{0?4, fa?
weangdu AvA, | silda al it decved Frews feonine fopeo
fb;&,éc v Cliven ew S AjuA, ¢ ’éaZZW (757)
T svarencde need ﬁat?«mw (Top,).

Foo otpklee (A, dinty) 0—7 (A, ,diit,) ¢ tealigomd
(Meta, dist ) findis ¢ almicdilishied chbe e sue (-
hagt f etes. 4t faldet, o A, og A, Tuw dudelioldes EE
lomunt). [ Mew swwrrueo Fidsr ‘mastal: Tillaotee w0 of -
stawds funktons, dw Raw autage vandion =, 5a Foau
i define ew afsbacols frewbction + e golen A, vA,
saledyy ot it frewnleowimt I-/'mc/wh/u” ewuwn Uliver eu Stwr
 deum st fwll;,m ] Hevimodd Fecden dew albed
Sty ’éaliymm (Mohwal()ats),

Mow HRouw wvise, ot du fn obpldn A, A, ¢ kali-
gou eu (Gr) fudn ew swn, Rouw Gebequen Aj% A,

Liotlede ’éudm den )%z, aé’/dcl';, /4/,'42 < Pali-
gnciun (Cousns. R-aly) of Fowmudabive R-algetrace
o suan. P ﬁcéw A® A, Vi shkel chhe Hen
feowwme 2wl f’; de o Bﬁmhw&#dm, Aev thetdeo
w dioielle,

3.11. Euw AFuukte F: 2 > 9 oflilden dm,?a/m
SN g
A 1

1 2

#

1%: el oﬂaw
F(P)
F(#) VAR 0 A
Fiay  FA)
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DEFINITION.  Fuubtrrew F: 8 —> 8 sign ot Teose mudert
ned _produkt (el ot wopekbert proctild), Hvir 72,
win # e et prooukl igﬂqf/’»/ﬂ?/’e)ﬁau st UL
ot F(#) e et produkt ¢ B of F(A,)a7 F(A,).

Hvts  produklon ¢hilsterev ©+ € o7 B vl ew
funklon F af Gilde ~

47’7/’2 | . F(/bnAz) ‘
/SN e N R
A A, F(A,) F(A,)

Heotea s ew mofi : F(A,nA,) —> F(4,)r F/AZ)/
o9 v se, at F howmuerer wmed f)’wolukt, fvey o5
fewn Wots deunwe moafi en ew town f o alle A, A, € €

Tils varcecde aafz%ww ﬁ(u—/o;lo'bw, dev m,g_f/c&m
Sauny ntean

b  fouhavaiant Fuddibor F: € = 8 vtwoleo
pileur o af Cldew altsa :
P F(P)
# A/\‘ i € 70; F(#) / ’\
A FA)  F(4),
bw sadaw Fualton F siguo at  uspckiee produlelE
hois i, nan # ev & produklt af Ayon A, 5 €, F#au
slulle, aft F#) e e swu of F(4) oy F(4,) « 8.
[Tds'vma«w& detimitton wmed scwinen 7

3.12. Emewptlin. Dew hkoubavasianle fuudetore Vi V*
af (L-wveet) = (L-vect) wopeltess Cade swu o7
produkl.

Funtetoc T: (Rf,) — (R-vtt) besheervet
hitupel 2.6 wpcklocen produkl.
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ﬁn. ehes ecepel 2.7 @ atspiteterc produkl, (O'U%’sc/)

Fusktouw A N[XT ¢ (Rugs) — (feuzr) fra
chatumped 2.7®) wopelleven prool et

Funkiloren : N —> A¥ (/Em?/s) —> (G-r) }:za,
thrvupel 2.7 & wpchiten produltd.

Funkitorw : M ZM . (Seh) — (A€) tfa
thatwpel 2.7© apedetsey swmmun  (men et
/eméw/om')-

Foo fwed obpeht A 7 ew kaligow € gelro, aT
fuskbrrea  Howg (4,=): € — (Seh)
wspeletonn produktit, (At delle galdes for Twsid oGkt
Ae € e stupeltliow defewibionue af produld o 8/)

—

Tilsvnuunds galde for lut obpkl A7 €,
ot dew howhavaiawte fukbo
H"W@(-‘,A) ;@ — (Seks)
wvajém stutmsn (AL & definitcorncs af s
1 €).

Funktrnewne 0 : (Top, ) - (Seds) o9,

T (T"Po) - (G7) wapelettiy produkd.
3 glewnowme funlebren : (Seds,) — (Seds)

(Gr) — (Seds), (AC) — (Seds) | (Top) — (Seds),
(Risgs) — (Sebs) g 219, wet alle espetetent
procukbct (Jf. ehreupel 38). B glucsouine

[is, st de mavale tunsouwme fusbetonon
alle fwy Fformun ng(A,-) wed o parsende o6 leld

Al
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I
? f:{a y *‘Eg‘.:f?; ;f_g

M {:ﬁi'c?m vl weesd

{.: x> SX. Elwundit SEM

vigebdie  Eltuwuidtet s HRaldea

A eleient T (e«. veusbut - tuvee

feaer Yilsvaracl, ﬁy»u, a?ahm

vee, atl 3@47uua &hagb&‘w

&

’é’ﬁf 2L - 28 74 whon.

ev w@wiwamgulq% o7 dev fruden

e‘ﬁ;ﬁ, L ?«ul‘@&t elewieat ¢ M
& 1 warveslibel ¢ velhudt
at Es =st= nwbale elununt ).

f?@iﬁﬁ§@€& M. Go’lb 2edle ﬁ al
K, (ﬁif&fsﬂ. WW/O wlatesn
wife. ctkvivatlenseelation R)
aff M=<M ],

i e

V5

R (<4
fg,g»g,e.,,? %,gjﬁé!ﬁ?*fkﬁg da tv ‘?t = R

it MR, Vi, at ew af beld-

[ dvs. opfyteden xRy > fix)=fy)]
af»gi»gf ffwr M/R — P.

e ?t,j:si@ ec k&aqupsi/u;a ¥,

]
3

) N . . =
%f@ aretisclale /{’M?:@W'wd@ﬁm R ’

ecw tevtewoncnte £: (M ¥)—> (P*)
ncspcleline R Vi, ot #oi R ev

O LA ff%xfﬂf.g{ w » /3; v R"t = E .




3 laad A vewe ew 'm(cu.?a&, ( el 'B«-[ﬁ{wt V. e T (A) f:cfc?aws
Mg i af tuptlw ("nd ")
(ay,.--,a,) , nweN  a,...a, €A
] Mot g ol T(A) e fewtrts eu /ém,wn-ikéu * ved at
(a7, -, a,)% (b, b, ) = (2,--,8, ,b,---, bn, ).

Ovea wy, at  kowposibionee ¥ ew associa die ( FcA), x) hatdes
Ao faie sceeed Qeeppe ﬁ(mﬁmﬂ' af (alfatelet) A. Via aftild-
Wﬂw, Qi (a) lkaw vi opfallc A sew eu a’p(w«cmc?d¢ af
c?//i) Med ALerece coecds fekadion Fae cleqcaeled” (a,,‘--,a,,k

7 r/I/C[A) s ket vty

[‘71,'~,a,,,/ = 4, %x---¥aQa,.
Vi , at olv o eutivey Sauu/?w/ofq M gt el : Entivew afbitel-
4’1\44'4 f: A—=>M lau wfVaa.b,t wdvicls ¥ tu hotwororts
L FA) > M.
Tillacts dit fomame tupel () fau vi it faie mowus-

vd M (A). [ monvidl = Seucigruppe med neutrall cleweedd
monoid- otupmots = howonmorfy wielluwe mosocdsy, A0t af-
bilden newbralt elwnent v mectialt clement |.

Vi, at ey for etbhoot mounl M galdi : Eutioew afbde-
m? f:A—>M ke m@dc‘?t wdvielea »‘é( e« meoreota-

A

ﬁMtwmnﬁ -,f-' u(/((/” — M.

17/, Laodl S vwew ew 17/4,(4#/,[514,70&, af Wa?d,,u A Med /4V5
/gc/a,m,u e de M'o'juulcfi foencig af A med S, duvs. ol-
’mam?atm

Ave = {(X,i)eAx{m} / i=2 2 xS §
Vi ddeliticonn elementiv ae A aved de tilsvascncte €leruliv
(a,) e AVS, oy vi soelliv #m seS, s =(s,2).

Lad = vew due wiidsle /ﬂm7/zuam¢da//c&w ¢ MIAVS),
Sote of'fgfn(w at (5s)=(53)= (), fo alle s€5,
st M(A,ST) = M(AVS)/= , o3 tad O:A = (4,57
vt dlu  Sowueensalle a{é!amu}j A s MAVS) —> M(AVS)/=
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Vir, at dew fo fvci se S galdew, al (5) ev thvedibel «

c ( A Sm’) 0? vis, al  dea j;,; Yool wstosoredl M ?a;[duc Eei leter
af &Er{’%m? 75 A > M, sow op y‘?} {etre at F(s) ev tuveddidel + M
7@-, alle s€S, #au L,zu'/é’;ﬁ(uf‘ wdviotes ¥l eu io—tuofwwp{t'
}f U&C{A,...;»”fj —3 .

Via, ot oM (A, A T ev eu Fretppee. . Dew fealoss At fi(,e, goech e

';éu,u{rm?{i L?fi A.
P Beskoiv km?zmwyzfém’iamsu = 7 J((AVS),

Aﬂil’ﬁ/f’l g ;miu ;5 ., al dev env ¢ A e ?L;J-l/t eee  Jeou -
posifion. - , o7 Tihagl & MC(A,ST) dew mdiclile Forngbu-
eeyreladiow, T, Sowt Ofa ;%f ledeo, at @ 73@*@ , Hree
% ev kowpositionce o H(AST). dad A[ST] beteque
kvoteewTlie ol (’ﬁ% %”3 /’!;:3“ , 07 lad T4 > Als7] ’6(’)(&?444,
dew Savweasalli af tolelicen ,

A —> M {!‘v S) —= U;Z((Az/‘i)/— = HAS)— A[ST]
V5 ) at [ ev ew "i’z,{fsvg;t«wfm,m ff ; 07 ﬁ» sstee Lo o9 bervts ew

» / .
?4/( ’ﬁ;mu e Lw‘f/@f e @f{ /gifjg:sh V| ([“"t{ié'(:t,fé’? .
7

5  Eu Seut prippee M 54904 al  optcre fra_vanhe pa wrteegolu
X , Yoy diw ev éffwf* ,; tu  cu  howsaoify n/,l SCM‘:?-’W/%
A:M —> Eud(X), S A
hoor End (//’f} ev St Grechp e M‘f af én‘fpma,ﬁw af X sl v n; selv-
At A e ew tomomnts b via;« dev, al
A (4, (1)) = A, steM, xeX,
Ofte skuva sx + stdit o ;\Sfx)) oy (s,x) > s.x cpfallps
SO0t G ‘i}fﬁtf’w_, "';’E,ﬁ»z;w}pm ifrow. MxX — X. BCM;LM tr, at
s (t.x) = (st)h.x, steM, xeX.
Mel 1 be it.@;,wm e i le oe v valonaelatioe ¢ X, souc
"7‘7%5"50“ ol sx o o seM xeX. Ekvivaliwsflosrtoee

(¥l
/(F’&Cdm ’g'zufm (%3 lde : On .éfcfv'%), Og dew Vilsvariwde Foo-

oo

Wf Iy { oty f? :f? ﬂ«g,e‘ Uetiy %{ﬁe oy /!,f{,g’f{;}/tm M\X .
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Semi?ww M ';t'(?m at opcur fra 'é}_;_c /ot: X, hves dew ev
?-'/Lwt ew a»[{vzi(r{mag P M — Eud(,\')l sotee ﬁffy&(wj al
Fet = Feops |
L/f) ev tu sakaldt oawli fivwiomordi ]~ Jat vi v dolle 4ilfelde
Cebviwt skaivee XS Jo Ps (x) tleven {dc},(ﬁ(jm) atl

(x.s).t = x.(st), steM, xe.x
Tifsvactiole ale’{m cuesr  Tanew o lrve ercetreneel X/M,
Buskrr ahvivaliusiclationte © #(falolet, fvse M ev
feormu fadiv:
Vs ,al fm cee thte—towue sfalil dolaeece ?d}, S ¢ eu
Fesruvieta oo S(»L&L[?Q.a//a//-i{ H f'ao 1A Yeir /4,7 r1eaty lav
H[s] = S\ HxS

Eun Gritge e g scqt al opuew ta veusdie f%o X, Tewss

lowomafree 1: G — End (X) Dﬁ%’jfflw, at A, =1,, aldsd
TLx=Xx, xeX

Vie, a¥ A« dette Hlfalde Rau opfalles sow ew Gruppec-
’ﬁommm’ﬁ 4: G — 4ut(X). |
Vir, ot octlrivalecns zelattonece "C;J v d(fl&, Vel feelole &1/7uv/t
ved X rqvx_’- & E]se@, : x'=s.x
7 al &”Wfb, oev twdeliolotey X, v otz/lmaugc(u,, G-X-

Et eluweat xe X haldn ¢t Firelowend, hotn sx=x fr
alle se@. Mcz:u,gdw. a,/ fivelewcelin ’5C¢¢7m Xa

Vas, at Gruppen G operinn fra veunhe pa s€g el ved  fart-
sellifswe 5.X = sxs”/ (”/(‘ou/ugmdﬁ "). /E/ai}‘-z"‘pn&fnkm:au
fealoly, /r:cuju7mtk&/xwv. Hvilhe elecnsnZin auﬂrc

Vir, al gregepte G epertrey po mngolow af SHu€ tewdiigpee-
fev ved fartswellilsecn s.H = sHs™! /—/vr,[/a, "clenenl” e
Hev  fore.

Via, al en wuclvgieppe H ¢ G opuny fra vewbe pa G
ved fastsalldsw  s.x=sx, selH, xeG. ("Tianlatesn')
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Hind ke  elemuntiv eo ?iﬁ?f« . Base seccsarect ’&CW H \G 0/’6_
wiw B lsmssics o Tipe pE G rucgen Detequetstun
G/ H 7%7 ’ﬁ:zzu{cﬁzg,g,wi el .
X, 44 ev foo houl xeX delmitugolen

L =iseGlsx=x} €Gq

f g 7 S ” n?” . . N *
et L(;M,E{(;'»‘@/ ?"ﬁi‘ii\“q e i ;ifaiﬁ ;fg,@fg{, r‘%/l«iélif‘? f'@.{i&”/ié J . !"‘llf/} .l t a {&{MW&W
St> 8 x af G wd i X auducony e @-c bedier a.f&/dma;

; . Y,
udtd i At frf{;«;fff, Lyor "wug doaw X ev fMdL&,’ , ;fp/('?uwtt
/”/&AMM

i / v
G/I, = Gx

f}i’ff = ;;E:{%j + Z” f/{;i I;yf /)

fvmy dew i F suwwitass ovew €€ 2 pra@stntaut &y/!/uu for
Ganevint , dew vndle leoldew verc eed el element. S A
waukjfﬁ : Hvw awlalld m!f eleweadie ¢ G € e pm‘tm
af e poutt p, sa ev [x]= IxG] /'va(p)

£ T &Lz&‘&,&«? ’j”awg%ﬁ fﬂ;fi ngv‘m Oeel o / G / ey Etc f-’a,éq,o Q,IL
ppuien B llet P, holde e p-guppc. Voy, al ew

p-guppe G # (e) hav &
dva ol 7= g;’f:ef@/ E"”’%FG{ : SX ‘-‘XS; D (e).

tledee — driviedt  Coudrrsn
[’vmz(; ; Kad G opre pa sw—g Acle- veel /KM/u,gM»Lu 4, 09

e vese ol A’:&fﬁxma }Zm ool N

Vis, ol e P Prppe G af ool P”v ﬁ’ lve

: 7 o e pY

VE m e i RO el — Uecolen qu. a,f 42 /3 .

[ Vibe : Vir, alt Gonbet 7 suddetiodsden cb elumend € af

i P, o5 al tedevgnippin ) tew thagt of ¢ ew
ot aead . B mffzj"’ ae,  Terpsrewliw G / <ed dzf oz ol

B-f « o
0’;? avpteod tadidefron. B{@, % 7
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Lol /f) K e M.uﬁ!&u?/uafo/‘:w t e u.w(.zécf?c W“
pe G, o sa?
A (rn) = fs€G [ sks € H}
Vi, ot JH] ev dirisoe 4 /u/é(k;ﬁ')/ [V - "é(k; #)
e ew fmaumj a/ vaA ﬁ,/f,t Sedeselarren Hs]
Vir fn H=K, at do(n):= Jo(#H) er euw nuclen-
GWefopae i C) al /7’ er 'hmrma{ teclergrepger <
v/g(/f) 7y atl
/ G : J” (;/)/ # iwduwfm» i G @/ug/&w‘,
| wed H (7 af Aoromeee sHe1),

Stut Sfomcﬁ-éﬁ/ al dille aufal er divisor © / G - H / .

2}

Vas, al nav K er ew P grppe, A v
| o (k1) |
= G: H weod, b,

[V”“k Q ( dirane A D?ut /() op e zen ‘ﬁa weushe
ra G/H . B&s%&u e (G/H}K oy auvtud klasre-

fﬁmlm]

Stt Tenaf i Hoiy [GH]F 0 med p, 57 fissten xe G

Sﬂ ﬂ/t A’k%’—/c H gyé—u/;] 7% S'Qﬁuaj ILA’/5¢7,£A/

al ew ,oﬁGlmfawLw,/G/)bzu/ %m;oemot

f’WﬁL{ ptm  hau “ticltgrppees af- ovolin /or’ e
sa kealcdlle S:#[W‘—AP—MMWM 2 G Vi Sg&ﬂ)’s
oo - 7

2 see 1o

Entver p - gruppe K< G ev viecde lostdl ¢ ew 374:«'-—/5'
luLc[(/be% Dy Q//éb gyfowm/a WW) lco.u..
Wd:_ /414;‘@/&&,[‘3 a/ Ky&nu P md&oj/uqofsw v

dovvior ¢ 4 05 = mnlf)




/{%&{}m /978 Opgaves 7

) . ) : o~
1 Sad 4 wvaw el wafcalioh il af Fovastee M = mp rs o

poev e P aluniat, Vis, atl

;/ fL ; = j@f{ {_’ﬁ fm«m’{ ;C?S'H )
[Vdu% o Sht wihpa. luom il fn it 2T (;,L)()f’ - /H//’ Py ),
a4 . 8 L 7¢S
ﬁf/ﬂf B (7’7‘% = 1+/\”)°)’°+P gs(*)
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