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ﬁow,oo-yiﬁowi kvolienulin. 6-2: Kawontrk tomomemtc. 6-3: Uduvedelsen-
satng o W?a((/y wed Rowposction. 6.9 Lomarfirelning fon
MM;?Q‘W med howposition. 6.9-6: Novmal wwdevgruppe. Kvoficut-
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STRUKTURER

7. 7«44{ ['Lf/fbtug:

71, g/uwwazc? tucle ¢ al analvwabile e %Laﬁqu,{c - af -
bl eltigh [Cq e 6ot /"?’Qta,q.;*{c,u ,47«(//%0-—&[(“:“.6@ i d lokheel ’/c(c ¥a
Spalcleot B0l 2ecle Ae vl af ﬁc@uc;t? L af scfeateor,
VTt ;[az sepecel el cte  vrs g:__ivﬁ__{géz_'_c_}: Voo teaw Zlihe g¢-
nelt d}/’/—f 2l Loa ol ot vl .wgc , al eu ey “&
sa leclys ev f_fz tole et ’M/bé 5' meeee  ve Fae '[¢~/s~z§ ,,,M?,L ) al
ew sl fun 7Ja B &L(: 4/11066«!«2 ale Ces o ¢ , at <l teel ocre
e ae-.‘..a‘j, A € /?w s nog P | Ao ”07: ﬁ/, (Alew  vLaic
{if A’«M? els ef'x,-/{ Lt vt Sfc;d v w[[g vy vl ﬁ[zw?f' lvad e

s e at  fo 'moaujaa,u Tav studeteiy af Dacwrnd

fape.

12, EKSEMPLER PA STRUKTURTYPER. (1) Ovdutel g oo
Stk froen /nu Ew ’l/t«lp&u,q[‘(;, M e “Hew ew welafion < ¢ M,

Ay ewn aa(wmuﬁaa C MxM, sou op fyletes vire velleruolll

tc ﬁ;i?,c"[uo,-(}v.

(2) Mebske 2.  Sheditutn f»rf s mcug e M ev e
e a{&émm? dint : Mx M — R, Aow 9707{7.(,}.@, vesye  vel-
el &ﬁujczm,

(3)  Kowplilse movmuerede velbo 2am . Shultbucee pa cu
magele M bestin hew af e af Cilduige

Mx M — M (veltor acldi fro )
CxM — M ( neee by /o{,'t,/{g,a, frow weed skao Z{g,p)
M — /R ( nor 20t ) )

30t 071’ ft/[ eley veade ’66 )‘ttul;( (vt
‘ 1Y

13, Maw kauw awgeoc Icz./Zt e moeugole ev Stulctuccand, veel

efte. ’Gcl%,e/ésuu o M@t&uﬁ e 2l aw /’é—/z,c 97@4/&@ leo tfm
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560{/0 ?/[/u ML S A/lzt /C JLL(/Z s I eles 22 (}Ap’&g, TLE o€t #7_, 'é!t,w "L-‘-z,‘ Stf -
lecys Akvire  ( M, <) oo € ol vl e jq{ﬁlc, R (M, ctert)
%Z el e »‘wf:/& 2w 0’? [/V/} *, C) 4 //} /)4’7« el /E{Jvacq,/b&/cg Z’)

TieL M mct velcFoe reeeet.

/‘ z',/. lC;(A, Vit [Lﬁ 1iLa Aéé,rk )laru ULZ 0;&2‘{, 2 X2 %:(@fzz Sﬂb&[&bf 4?7[ -?7/3,6(’,1,(,7 -
dev  med  stakbien af e govte fort 747/e,c. I eu Sa-
Ada ?ZCO e vl e Aﬂ wm/wg,céa~e.> ( M, & ) o’? f N, £ )

(

v shalctuun  af e Jc;»eb 2L »Ltﬂac v  viiie  af Teldd-
: d

Ml 7L . \
¢

f: M—=N,

r /
dev  Fean %"J?/,m , al "liqie W/gt al gote dcel s fretefer Lo
e/C["U al ! %al WLO VLELL. mnecl s A/LL/C»ILDVL&H/ !
(ellv wapelcfere ) stwdbunnl”  Nav it Foo e boobrwd shak-

£

elli at fﬂoum,t.

zéwvﬁ;//@c ev praccsael , huoilhe afbilduiugey, dev o oen sidac
forstaud ev wlvaull, Ffaw orac aftdld amjw Yol An
Aiomomortiey, Fo ew  Hfomonwer e FiM SN skiive 07/'5«:3
7f‘ (M,ﬁ) - (N,£},
Vel e spaog lreg ev il allcel weclpferfact, al saw-
wwuso@trn/:fé.cj af fo towmornfien G v e rro weo i
& at clue toleabshe afliledlsiiu g XX e lu teotiomeot -
oo (M%) — (M ¢). -
Fu fowwmorte F:(MF) — (N, &), aew e boptic-
fue, 75 adtecdy  at dew wwverse af bildreeng f N> M
071;, ev tu o 4’;&04/01/01{& : (N, f) —> (/W,. $}, Fealole: €co
%m‘olﬁ AT en “ﬁomcvm,mrﬁ 7{ [/‘7, $} - (/V, £) ev
tw oo, avgeves oftc ved ot shkitve

Foo(mE) 2> (N £)
Huey  clow ﬁiwa.o cee  Addave Norwoifl A,L;?L-o / M, & / ez ( N, .{)

at vew noworfe. Heutorn Hauw shiive

Pt ———.

(M, &) =~ (N, £)
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Ew fowomorfc £: (MB) = (M3) of M$)wud ¢ siqg sebr %al-

0((/3 C"(z/"/ Ja{ (778 F/ud/o Wll—ﬂtﬁ . E () (223 cle meoe fic S dev v Eee 30~

1ot f:{, , Felely, a?w: e Wé

oBsERVATION., Eu fonconwode F: (M #) — (N, £] e
€ Aaotec ot -ﬁj, Ao o5 S teviv  olev Afrieelyn c Liouie-
1o fi g (N, £) — (M, &), »a at

gef = Tedn cg  feq = Iy,
Hii af de o &7,,.,[,,,1%,]5,& {p’(ﬁ“ at f e ca i afbld-

%[/1‘,( 5 2lel 9 Aeetee e ULy €.

15, Kt skal wwdins h.cj t, at vi fo cu ﬁw oo stewdcfecs x!'/ Jet
lldey ¢ 1Y Aae ol é weeell | dvacl e teoro o fe ( g
deraecel ew tiowoe /L , e ) ev. Non oi taley ot Levseo e se.-
ﬁc/u, stal el allid v preecsad, Tredd fet a//ﬁ( o 2eeee j o,
dev ev da L leernant., at de fm ﬁc wev Aewwme e ,lc.?m elsc.

v cu Certent stk ;va;%///u, vl dev ofle wvTtee +leae
’&J(:T(, goz&, ’v“a/[7, Jor  orduede %L(@u,(?oéw vl it Fewc -

/EMLL AL 2wl ma ﬁm, ,[;c;t, , a:t Yo 12 Lo MLUT /l thrne  Ev ele
quﬁaf ety g%’ 75 : ( M, < / —> (N <)

Vo o ftj (e = X <y = f)< {(y). For  aecetisdec
Nt en s i 7[’0 Piien t-k//Z»L ,/),; Lu%n&ﬁ. Vi ladw [rcfzze,gﬁ

af Cilol aviigen : . ‘
VAN F: (M dut) — (/v,amt)‘/

Coul ev a/fs faecdst vatencle , elln  ( 5"7‘?5) atstuselsfor -

tewolsbencle,  ellw tlot  kowtinwte, Ved de o fonte

val. ’6&; Vv 4o niot fz €1l Ae 4-6: kal rﬁfa Lagrtu et tv, veel
det  ddale fz'“n% +lc vev  ele o »vLL o rele fi T

L. I dot ﬁ;@,ab,it e tinidles de fFrevcdavcntfale .4_;/:%(,
w sthule /Mif_b a/f &'«cét f:vf ’/ngvw/s o3l Lo sy 93 el -

ﬁo .
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Kowpes onty.

2.1 DEFINITION. Ew THRowpoudron x ¢ ew ueew gele M ev sowd

Lehewelt  ew a/fz (r(%mq |
X - M ,f‘// — M
Bllect it ¢ M af  (a,4) € MxM ved Aewne afﬁu(’ﬁ(f»{mj Ge -
feguos  Awrlvaulioe:  ax 6, Kt foldes  FRompord 6T of
a oauced 1 [ toses : a sr{é/,m we 7 ellyy "a Pau poseeud
weel 6] Fv et fat aeM e
f X = ax ox

e Q/I[{f[?{’&léu.q c N > M, Kew fealsls:
fon fom wed a. Tilseaece obe  ev @%mpﬂb ﬁow WZ
a ?/Lwt ved 1t X —> X¥a,

Mo%ugwlw/ M awedd ew ?/t/'veq, Mpo—u'ﬂb/bp x te-
fegucr At (M%),

)

2,2. DEFINITION. I ew fuMe/t/ogpéb macy  ew Mo/»aw‘ﬂbw

{M, x) %;/M ew ol Wca&ug e S EM ol veew Sﬁz{i{ , dletseuy,

xe§ n yesS = X*%eg.
Ea it Flialclen detvierey  Rou /Ovc-u‘ﬁ.o%(/u ¥ ved

wbileton cu ﬁa—tu/ovﬁt/‘ﬁom : & , faldill dew wdueticcie
Kowposcfion.

X.3. PEFINITIONER. dad (M x) vew ew Teugote mred  fec ove -
posibiow. Elemenln X,y €M sige a¥  kowmuloe Hoes
Xxly = yxx.
Dew Faldn amvociodir Fwis dew fou alle X,y,ZGM gelolev:
(rxy)xz = xx (yxz).
£t elemunt ee M faldn ncutalt elouwnt | bves dev foo

alle e M ﬁcdc&/u
eEx X = X ¥ e = X.
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Et elempnt aeM Halchs wgu leenl | hvta dev foo alle yeM
geelotin

ax x = a-*ﬁ = A’=7 oy ¥¥xa =4yxa = ¥ =Y.
Et elemenl aeM ‘haldry 1wvedibelt, Hhvnn dev foo Boed
elewment be M galdev, at ‘thote af de fo &?/’/tfl«‘tcg[,v

ax x = % oy zxa = b
har ew oy teteen én s 'zui.aﬂ : M.

BEMERKNING. At el elewnweul ae M er e ?u bee [ 203p. e, -
fidelt ) beflyelee, al  veushcteoinposifion P X > axx g
%o]//u_ %tmu/ogu‘ flow : X > Xxa er a:L(/'Ck.h::»c, ( ntsp. /Q'J/L/ché-e, )
4//&2[0(%”2%(» : M- M.

Hvis  alle elomenlon ev wgulaw, gLy Fereloorlrren g5 -

%&u al ga’ldc .

1.4 DEFINITIONER. En %&Mp/u (M,*’) er ew Wugc&,

med e asiociatir  Rowposition. EL memoid (M%) ev
tu WW" 1 med b wewtrallt  elemund Eun gubgz?-&
(M, x) er T Cwmonocd, tvoie alle elemcwtin er tuver¥SGle .

OBSERVATIONER. En  Rotwpositisn haw ﬂo/}sc teave €t nece-
tealt et . I et monoid (M x) &W At neutrale elewment
ot ey. L et monoid (M x) e el elemunl a ruverkibelt, wekop
o dev  Ffradis et eliment a’'e M adlediy  al
axa = axa = €,.
Ercnit a' e © si fald eubydigl Gestend. Kt
kaldn Al wwpse 7l a, oy 'ﬁclc7nm a~!

Ret frr/fjm,, al e wuue;,aa M meod e ML/om.‘k..o:u *
Ev ew 7/7/0470/@/6) fuvts  dev frecley €l elevnen® 66M, ﬁ? ’r,h,

totld elewwewnt e M et elemeenl x ' EM, 24 at 2 reciager-

e
(A’*g,)rz = X x (7*2)
Ex x = XA*x € = X

xx x! = x'xx =€
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geleiw foro alle x4,z € M.

SETNING. Xad (Myx) vaw et wmonoid Hviv a og b e

ekl e elewewlonn, 44 e aysaf ax b wvetebelt, og.
(a*é)'/ = 6% a!

He wvetibte elemnTiv ¢ M udg{;—b ece staldl de.éwt//eu,gaég ,

souc med dew  rwdieceecte Rowposition ev eu Precpopet.

Bewvis, [J

2.5 EKSEMPEL. Lad X vew ew 'mceuycéc, og lacl E'wd:()() &{CW
fm/ceu,(a/;o&,u, af alle af ﬁ&(c/%ulcﬂ v X = X af nieug cleew taeel
7 st aclv: Vi kaw opfalle  sawnwscel %ciag Aot ec
Rowposition o i meugdew Eud(X). Da sawcuineatiig
af w;ﬁf&[%&l:cyb’u sow, Gekewdlt e assoccater, og da olee
1ddatrake a/f'ﬂ:,'[a/%u:eg

Iy : x >
0:70%&7/14{[7 ev  wewhall elewenl, en (EM{XLO) el mono -
1ol (’7-7“1(7';/:&14, af wmvertbte eleuwecTic Heri Gestan ”4—&1‘07%
af e ’@/c/cﬁ«uc a/fﬁ'(a(%u}j,cm X =X, Huwue G up foe
ﬁcﬁcwfs :7?/»2 Aut (x).

2.6, NOTATION. I ew Wboeoegc&, nud ew kmwlpgs.é% (M,*) ev
de ofe ’ﬂucn'ytswom/u'?f al ﬁugc W/pm-c'kvb'ns@wt z
For bricolebae med c[olwmgdc«). En 4,8 <=M, ‘gck?/;u,u vt SA-
lodva el Ax B del vmoergolic.

AxB := faxtb | aeA 2 tL€B ]
T svnrncte il ftnaeMﬁBGM
ax B = {a%b/beB}l
rg dwin (M,x) e ew grippee :
B! = {677 /be B} , a*B*a":{qwé*cf//beB}_

2.7 DEFINITION. Lad K vere ew kmuqam'ﬁm ¢ ’Wcoaago&,ug
M og tact X' v e %Mu/zouih;u € ’maf«ugvlfw, r’
En  aflitddnig  f: M — M siges da ol viewe
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ew  Bomomo fe

7E: (M)*) - (M//*I}/
hvie  dev oo alle 7, y € M geleliw

f(ﬂ’*;t) = F(x) x" £(q).
Eun 'ﬁcyc/cﬂi;zr ﬁwcwfwwﬂ/ﬁ 7f (M}*/ — (ij’) Haldes o?/saf
(77 Mo'l/bta“oé for ewu 45‘5//{% ev dleww teverse @f&(o/%mg
v 7 ew Howuioroe fi

£ (m ) = (M%),
Ew  Honmsnmoty f: (M x) — (M x) Hhaldes ag,mé ew ewolo-
mﬂf_ﬁ ¢ (M,*}, EFn dew ‘&'/clchirl Fealoles cleee 07;2 ece

autormo fx ¢ (/‘4,*)'

OBSERVATION. }—0’0 ew ZWI“%O‘WLO’M/LO‘L# . duos ew anﬁ
7F" (M/*) - {M;*/) melliw gruperety (MI*} D? (M:«)t)) ?4&{’-

L -1
fle,) = €, , F(x') = £(x)7" xem

BEMARKNING. JFor eu ﬁomomn;ﬂ, £ (M,*} — (M',*/) vee Cliien
Mmonos oy (M,%’) o9 (M;—r’) ?cz[aéw chhke ¢ dmdo@ﬂm, al
Fle,) = €

M
En  dewnc &Mjcm D]);Zy[aé—t, Faloles Wom,&&u e Wwonoiol -
ﬁomomo';ﬁ'_

U5 W il offl e mewgelew M, ¢ huilhe s on givct o
(ellew f&/w) ’/émw/:m,[ﬁbnw. ] e sddacw situadion el mrae.
%aﬂwfayvm preciscu  pd Twilhe. af  Rompositoncame e
#u?aomo&, e foini foney auvewdles, Fo (M x, ) ea r@wgole
o Rotupos fiomey K o a, Rau ew el amcergole Sc M
vew  statd wadiy x og statel wwctey a. Fr dew stabil
wudes  bgge  Rowporifionew  Ralder dew statit i (Mx,a).
Lo  Aoaw 0 sé fald selo opfallis sou ew metwgele
e tnoluetrcde ’ému/;m%ao'nw (S)*J U).
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Er tilsvarvencde (M) %' 0’) en mgm e fo  Fowmposifo-
new, than ew a/{{w'[alfmhg f: M->M vew ew homonirf
£:(mx) — (M%) oy eu lowwrnte f£: (M,a) = (M, a’).
En '&:7?c dele of%y[aét S{jm £ at vew ew Ziomovon fy

f: (Mxo0) — (M x o)

DEFINITION. 7 ew mewgele M wed Feowpositioney X oy O
Ségcs ¥ af v bl w .t O, Tus olew for all
XY,z € M ﬁm»lc{au

X % (702) = (x*g}n[;hez}o? (ﬂ(uy}xz=(s\%z)a{7%2)

2.9 NOTATION. Lo MML{;M% ¢ eu m%gc{g feaw %akm,iu}—vio
Cetegmin mied ot Awilkitsouditst  Sqmbot. (Andre almicdiliql
Tugle hgn v o, x, 0,0, v, A.) Vi vl ofl sheive
kowpositionen Tealliplikabivt , dvo Gruge fegrut -+ Fon
W/}M&%@M. /(Dtu/ooidﬁpf a-b  Talelys ola  proclublel, oy
hei  wolelaolew v Al ﬁompni%iom{a?mpt oy skatvtu
ab = q-b. Et evewtuelt meuwtrall elesenl %ea/uo;;/mf ral-
dvs et eb-elewmenl o7 '55#(47%% 7. Beﬂhjmm ev:

Tx = «f = x.

Visae  tforu mrwtafeve %m/amﬁo%w vl vt ooy skacve
add bt dva i vl &uﬁc 1‘c7th +  fo Rowwposdfionee.
/Comfou'#ot a+ b Halcley da Sturuwmein., Et evewtuell e -
halt elewnt  Raw Talolys et nul-elewmewt o5 betegues O,

364&&;&% ev : O+x = x.
Et eventuelt tuverst elmumt +L x faldes da et modsalle *L
b ¢ 07 &kw - . Be;h,u,goﬁw 7 x + (-x) = O.

Er (M,:k) ew Teymmmatabi~ SW“fﬁ"’ a? T#0 en eu.alclij ’chu-g_o&,)
%o vo for ew a,fﬂoéotw«ﬁ a:T >M definee ehmeatt

[adotitit : Z,a; 5 wwslbiplikatit: I ]

K ay;

ieT ¢
Som kom/am{vt af comuwlone a;, i€l [OWng dot&,’]
Hann M et wmewbrallt elemund e, er bt ‘ﬂ?@ﬁ«%MqM?,t al
M&zj?c AT, kowposctune verndiew €, nan I =2,
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210, DEFINITION. En azig (A7) e ew wmoewgele N meced
Ffowposifroney * oy - Acleclys ot
0 (Ar) er ew howamatatic g,
@  (N) er et worordd.
(3) Cev dishiletie wm tit. +
Nal- elementit i (N,+) e 2wugues sl elamuut G, , og
el - elerce Gt < [ A,-) e /u/icjuts el - C&L/l,»?,,e,ttf 7 -
tormomeorfy £ : N+, ) — (r+,-) e
o fituing Fi A o el vige, o e
Flrry) = F(x)+ Fy),
f(?rg} =  f(x) £yl

= 2y

211, DEFIN/T/ION. dael (G,-) vewe ew gruppe. En del-
wmeeugele H S G Raldes da ew wmcligruprc, Dty cdew
ev statil, o7 med clew tucluecrecle horwposifion Al
ev e gruppec. Let f&lf?/a, al %rkx&bamgw[ﬁ[alm(?t%

er ew er_cﬁomomnfﬁi : (H,-) — (G,').
OBSERVATION. En céyémua,;a_ H af ew Gregpgec (G,-) e
ew weddev greppc, wefop o dev (?«tbfaéau
'Xe/—//\gef{::»xgeH
ec € H |
xe H = x'€H.

2.12. DEFINITION. Xad (/\)1—)-) T eu %uﬁ En B&[Mbazu(?c&,

AN haldin da ew delssisg, Fwss olow v Statil, g
aeol e twdueercole ’f%,m/omékbwv ael er e %&3

wed Aawmane el - ele ment 20w /1. Hew  siolnle &Mga[—

S¢ ev %ol'plmplt}j oo al 95/Lr‘t, at viz/cﬁcs%a//ﬁld—
Wg/u«, ev tw Wj%&uwwmﬁ : (A)+)-) < //|J~/—J-),
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Relatcornen .

3.1. DEFINITION. EFu %&gg}g R 7 en 'M/Ceugo&. M  ev sow
le ket ew ol ey el
R < MxM,

Mm&? e (x, Y e R skwves Aadvac [iﬂ 2
A /? 7 y
o7 dets %ega,/ffmu shictey x ljé Y.

3.2 DEFINITIONER. En aclation R ¢ ew Muﬁc&, M Hatduns

neflekesic . twn dew fn alle 2€ M geldeo

xRx,
’7? W_J;é___azf/’_@’, Qo dev jgru alle xe M (?a:(céw»
X X

Rew  haloler  pymmetunle , s dew fov elle 5yel galoly
x/?? = yR=x,

07 mymwmetrisk | Hvéir dev fo alle 4y €M geldw
?\’Qg A gl?ﬁ\' = 'k:fj_

Luw Falae ﬁ@ug,,jé!'_,-l fives dev Fon 2Ll 7, ?)zeMqu
YRy A yRz = xRz,

e fatoars fotal | Hwin dev foo alle x,ye M galotrw
x=y v xRy v 4R x.

3,3, DEFINITION, Xaod R vew ew wlattow ¢ 'mmg;(u,.,/‘//

tad R vew e elation < meoeLg e M’ Ew

wfﬁ[,;(%ﬂ,j f: M - M Mjm Ada al uofp;;_{c%&vc 2ela -
fowprne , ellov al v ew Yoo meo £

£ (mR) = (MR
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hvis olev fou alle %y e M geeleliy :
"’/\)7 =  f(x) R’ £ly).
Evouuﬁm?wctuou&u‘wwf?oM:agmmw{Md—
%m?fM—»M’a/t wapehbone relotconen | hven olew  for
alle xgeM geelolew :
¥Ry = fx) = fly).

3. DEFINITION. Suw Hrauritio elationw R ew Mugoé. M
Kalcles e g@-—nolm},g:. Mewe falolyy e md%‘g Ay Lo

)

duudew ev w%mm&u)&l«c. Sow @C‘%d’u« foo ew ordaren
{’bu,%m ofte et wf {0744,:,%& < 73 ~ [ tees : ”ga'i» ferwel fap”]
elln > o-g, >— [ ‘tasres : fy{’w %” j TA Huver o-z,ahw,uﬂ,

X Ao ew 1eflwir otol%mg £ defimerit ed

X3y = X<y v ox=yY,

173 ew aefeksiv 010[44,1,“,3 é de fimenl ved
DEF

p(-{(a/ = 9(«’?{/\ 9(7&5.

Souw &Lurn@l’/;e foo nmﬁw, Ao ev aeflhscve (@af

Ew U'LM mo&uqub (M, '<) ev mwwgaﬂu M wmed ew

H'WA celatcone < ev fotal, #aldes
(M, <) %Mv.ﬂowl'zut & aelation, < <hbe %odww:leg-
s er fofal, siges (M, <) 07”8 at wveww poarbictt oecluid.

Fou ocdedde /Wtoaugc&/u (M <) a-? (m', <) %3”“ e
aftloming F: M—> M, sou wspektne orcluiigur e, 0944,
a/t’tfwwuuo-oo&/mk/o a/fmol%w.

Fr (M<) = (M%),
1229 o—vd'wu,og, < 1t moeugdbw M umedarrra bl/wow&/é‘gwbt' M
ew floov GMW% Ne M. Med dewne decucercds
1 NV e WﬁawM'S'a/{Md%bujm ordwsho = (N, <) <> (M,(),

Ve wt W VAL 467/%% £, € >, =2 (’W‘P-<:C;>,D)

OBSERVATION. fu aelakion R, sou ev Hrausiker og tuae flek-
Sw, ev oA aaymmnchis k (03 allsa mowtwma,)
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3.5. DEFINITION., ] ew ordwet %L@ccgdl (M) {) %.g{/;\ et
elewment a alt  vew mwndwmallt | Tt cew Foo alle xeM

W clev
x<a = X =a,;

o al vzewe équ&&Wt ) trer e ffn alle ye M ;‘rfcldw’
a < v.

Tilscarende defuiceres zmakeriamalt elewent oy siasle_elwmeat

BEMARK : " Mairi sseg .l g &%/aém/) al Wﬁ{u ele mieulic 57;:,,

e 512 fruel, ’ ﬁ,vsa. elearecal e fydeo, al alle elereecds.

7t gLv ef v Be Ao defiicifione:  stewemeer Tecw o0

74;/ fotalt ceclieecle Wleng cley, 7oAl e £u7 beed  Hfaw oleo
oot v Flae wmaniweals ele wenle [ tlee ’ﬁo:; & Et

fonle  elewniul,),

3.6. DEFINITION. Jad (M, <) vece ew oecleed mcu,,go(a)
og todd NS M vew ew M"”"‘Dﬁ(&j&&,. £t elerecend
aeM kaldes ew majoraul fn N, Hvs oo Fe
alle ye N galdes 45 a. £t chwmud beM, L ev
71’9':512 elevwtnd < ﬂ&&%&ﬁug@&u a// W%Wﬁb for N, Hal-
den og.\; Stupremture Fon N, Heffn  sleiven

L = 34«473 N .
Tlsvareucte defriverey Perozaul ﬂté'm&wﬁu o wf N,
Huis oev  friedes m&%«oWLZLu foo N, u'?/m N at

viewe opadl ’5—67:,@“;(/1; En e 374;, mearorawlen, Paldes N

ﬁc% L.

37 DEFINITION. FEn ocrolmd wcwgele (M, <) Hhateu
velordrul | fwin euwten e - foue aLoCuoceugoéL af ™M

et}

b ¢t forte elemuent.
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3.8. DEFINITION. b wlotion K < ew woew gole M Haldes ew
celvt W&o,,a/chcu‘cw fpts Ao en %faksw %Lmszs/c o9
Fraustio /E/cmvu&wvé&mxtmnc ev da e ctbémmugo(e/u af M,
dev tav formen

ixeM | xRa )} , med aeM.
He Mg«m ew ’éfcw/.\eaéoé@ af M, dvs eu nigeugele af dhkke-
WW Pon s alw(/u,u/ta dacfmo&cc?alw Tty ﬁnmmgswmuja&. en M.
Varugvéut af cleivaliestlasicy halde
%#L&u&?w (ﬁ’é[LL {Exvzlu,uz wz/ze,wga(,u.,) af M wi.t.t. R oj

6(,1&7 i M//? [ fce an: "M ovew R” ellen "M woduts R ]
En cbvivatiusblave X Faw aliia op farm@ ey
Loty ew olel Waau,q:;ég X - M dels Ao ¢l GQ’WL(/M/Z—

. deue 'w%c ’m/ceugp&, M/R . Hues A’EX, 4&‘74/3 xr al

vew ew  Uprescwtaul o X.

Lot 0 oo diveil e M el @ [ Lreas : “v cohel” ]
éc{cj%w el valius lelanstn, dev tuwdthelelio X, aldsc
® - [+ | v"x },
dcﬁh&wo vee, x> & ew Sa/vdc,ifz;w a//ﬁ(_‘fc{'zut} 4
C: M — MR,
ralellt  odlew raa%owm/e_c _ aé&[«-/x'amﬁ At elerereccdelt xeM
e %PMVF«LLWLZ' ﬁ'n as.lcw'wc&us/ﬂ[a,«mm X 66)%{0&& St -
Cecler, al @ = X, Bewcerde, al
® = @ © x Rj’
Elemutdl ® e MR Hau oasd felegues X mod R
39. SPROGBRUG. Xad dww wvwewc ﬁ"“"t e n’/{""(d%d'j
7"/"/——9/"/ 12 a//Wa(wdcj £ '/\7/_——>P %‘ﬁmaéa at «d-

)

Wd,e, a//'[-tﬂa{@uu?m {f M — P o f T. € Loves
Jfo _ M ———->/M
L)
5«

Huves it er Lucc{eufm/sﬁ&é Lol fece a/f’&l/‘[&(%&ﬁ:tj: MM
Lev er 74,‘05/5"/ 54'(7,(,1, ve Flot at f ev cw wdveclelse £,
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3.16.  Med divisee sprogleeg  gaelden gé»ff'ﬂ,ama hiviell, :
VDVIDELSESSETNING FOR MAENGDER. Rad R wvew ew
ekoivaliunaelation ¢ M, o3 tad O:M —> M/R wvetee e
Kawotlshc %M&luﬂeﬁ wwd i Tvotuuluw. Euficev af-
Cildnwg £: M —> P, sow 2tapelfcicn Cluvvalecselo-
Floren 75 ,  haw da wﬁyfa‘gf waleceles fol ew altelel-
ftu/'ujq 7?: M/R — P tro  Feuvoldew oo

M —Z MR
t ] B "’/;F
P &

Bevis., A4# .E ev € ol viced e a//L 4 '[it)ltf'dz.u, al 7[7°0=7f,
allid al

f(@) = flx) , xeM.
Hera 4 ol gtr pastaucli G, da tval elwnwut X € M/R
tav Fnwmww X =@ [
CDEF/A/)ch>N. Mo efuﬁajdz-;ql? Gesdeudde  welveoledve sbgcs

07'“3 al vew wdweciel af £

3.11. DEFINITION. Xaol £: M - P  wvere ew 4@401%5. Billolll
ved £ en da MM'M%?M
Fm)e= §£x) | xeM },
o7 Ao WU L Bigroneli relotion ev ielatonen y lefeienct
ved

, DEF
Yopx &= Fix = k)

VQLt ev W) alt a/f’ﬁr/é'sébu/vﬁm 7{ ’Zé/lfelmlcuxa) zelofepiee ]’g‘

ISOMORFISETNING FOR MENGDER. dad f: M —>P vaw
ew aftilouig. Ha ev Lellectt ew dilmeangete af P,

2eloico e 7 e euw ckvirvatiny welatiore © M. Keee zicolu -
cerecle  aftilidniing ev e Cgphteon £ : M/;E S L)
of  fvoteulin ph Lollectet
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/

BEVIS., PRelationwe ~ ew oftu sy &7 ew  oebeod tal el o ,

s ‘/fvl(c?c L(/ﬁ('lfioéczu,vama‘ %L;‘j cee  tucluecwn £ ew aftilel -
%uﬁ £ : M/g — P, Bt?[fw['mfcc.ugaa“ Herten ev %aé?
fm) . sa v faw Oja;faZ‘ZZ F aow ew m«é,/.c/clz:«; af -
Tl ol i B
oMy — Fm),

o9 skkal e, al ddew e 'ti?/ cledors  Xad X o Y veerc

elenntiv ©+  Fouvebicu T M/;E)J A leclen ol f(X)’—‘f/)d
Vo&[jw ﬁfzwscu,v[wu’@u ¥ o X oy Y fer Y tav v

fix)= £(®) = £tx) = £00) - Fl) - £04),

wenw sa ev X 7Y, 9 aldie X =@ =@ = y b
BEMAERKNING. Toet v awvwol ¢ : f(m) > P Lebegnen
Rl scona wfﬁ&[ ol mzlﬁ e, v i&/u gwm af tlel vzz.‘aizj -
Sﬂ/MWLLSC&tWZ £ = tefoO

M —t—s P

o) 7 j L

M/ = ()
%u(//c-/c.ﬁir a//f—d’o{%ukﬁ O, e @elch—ir afbitel y b

o
f rg ew /bf:t/c/chir /V/Malmuy ‘.
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7

Harmowiike acloavio o

71 DEFINITION. Xad M e e megeugole  med  ew  Feouspe-
scbepn  x 07w belation K. Relatiowce -/ufﬁm da  aft
Lo viovucre  wcd ’ﬁ/szu‘fﬁotupfx{ #z;c‘ﬁ, |t dev Foeo alle
Yy, a € M %;(a(cé:b 7
x R y = ¥xa R yxa

77 at  fmameniie e  vtusdicteotpositisn L hen ddie Joo ol

I T I I T

Yy, ae M ?(LCaL(/a
xﬁy = axx K axy.

23 ﬂc?i/c dle o*/bff/[pét, /J—o?,cs wtlattoruwe R al m

med, 4%041,4/3—04;",5{0 teeee X ellov alt vawe e Tiaviworces be
aelution ¢ (M, *),

BEMARKNING. B c/hlbgc/é sceme  wd segen, al ’ﬁq;ru Feoue pese fone
Y— axa 0‘3 e S k-c ﬁ(ﬂu /oo/&rf fro 2 X =~ axx € ‘ﬁo«u&c‘ -
wmovfeen ¢ (M,R) — (MR}

OBSERVATION. Huves euw tavmonihk wlatcore R« (M %)
er tfeausitiv, S« gelciv fo alle %, 27, 9,9 € M, al
xR x' N 7&77’ = xxy R 9(’%!7’,

“2 OBSERVAT/ON. Eu aclation R < ew grgere (G,-)
(e rewtealt elemecnt €), Aouc farmeontr wied wewstbe -
mulliplikralion, ev  helt Gestecal ved del moeeg oleee
526G/ eRz}, it v Haw |

xRy & x“’? e [2¢G | eRz }

0 2 vc.u[[ t 70&[&0%" 74”@ 7 LL(,D(&
SETNING, Lad (G, - ) wveer ew g ¥ fe weof wleitiall
ele e e, Foo oty del e g Ade NE C} deti news Aa

ved DEF

X/?Ng = x"g,é/\/
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e 2elatiow PN c G, ot Tanrvioricren e vewske-
mutfeptika Frote., g foo  Tetdieen
[ze G/ e R, Z } = N.
O aelatiorue R w  geeleley 74&4 ﬁfmc :
() Ry e faavmonisk & &Na SN  fn alle acG.
@) R, e eflihir € ee N
(3 R, e wactehksir eEN
() R, e Syrscfiishe €3 N o N
6 R, e awmmchiik < Nn N~ € fej.
() R, & hausib &> NN S N (2N e shtl)
(7) Ry e fofal & G =tejunN v N

BEVIS., Rew Afouste pastaad {i’w,c"?tm af al

@) ay) = xalay = 27y,
(7_),;’1"_.: Vi skal vhe fn ael =9 zeN, at a'za eN.
Mo ze N, tav v eRyz , o5 da Ry Hharmoncer el
%%umwc%iﬁ&'kaﬁb%/ ;fr'/'?w ﬂma;ﬁ cea Ry Za aldvi

a'za = Ga)'(za) € N

), "< Vi skal viie, at Ry, Lo monercv el ﬂl’(}»c i -
Kplikatiow. Awkg dofo, at xR,y , og tad aegq. Ko
ev (Xa)-/@a) = Q"(ﬁr"y)a €N, i x'yeN, oq
a 'Na < N
Ke. O,v'ufjc /bﬁgs faude v a/ua,{ﬁ»jz—' U

BE/L/,{RK/\//NQER\ Ud Hia ew Mma@u,;c&, NS G Faw vC

awetogl  ved 2 DEF

YR,y e yx—'eN

dofirene o welation Ry, dou havmonews wmed opre -

Wu(n‘t'/o&.‘/caﬂbﬂ. At en 4t al se, at R 79 7?Nf’ ev

due Avurme  wlattow, wctop iy '&zﬂb}ﬁ,u/&u{, () ev opfqldt.
Vi tfaw j;ﬁw&gmc, ved al 'Kchagli prodetelione 4y x
xy~! c&ﬁwm eud nw Fo  2eletioran. Hvon Tacte (/}a?

4 ev o]:f;,Co{/t, Gl v disre 4 aelafconr  eus, 1l
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Lw/sa.zfm,&u.c
X"ﬁeNI 7x’/€/\/) 12;"4\'6/\// :Yg"eN
SA  ev W'ﬁc@d-wp({,.

NOTATION. ] tw fowcuutatw guuppc ev &Mjc,m\,
7.2.(1) aldid op }éz/[ﬁélf' . Ve e ﬁc@u-c_v, atl foo e del-
mee g ile Nt ew Fomanwfal, addilwl skecvel gugp-
pe (G, +), ev aelatioruwn R, Ctskeat veel
x R, y &L y -x €N,
4 alt  dewe wlatow albid erv tarmcouink. Fe a,v*uﬁ,c e -
fmyx&w teav el scoudl it :

(z) R, ev atlhsir ~ & O N

G) R, e vheflhsir ~ & O¢N

/9’)’ R, & Spuwmchish & -N £ N

(2 R, e symometusk & N (-n) S P93

6 R, e tausitur & NtN S N |
(7 R, e hht & G = fojuN v (-N).

TILFOTELSE. £2 dev v dew Forwnawtoafere grippec (G,r} ?ﬁ;‘v{;
Euclreee e ’éwu/oo—u’ﬁ'on ¥ dw erv debhilbube wmh b, T
geelolen

(3) R, favrwonecry med x & axN<S N Nxac N ;’/’daaéé;.
N 73

J

BEVIS. Soue de fou?a‘fm&a At ev %o{alvou,c&jt at welugy tle
ax 0 =0xa =0, ax(-x) = —(aam'), (~x)xa = - (A'*a}.ﬂ




5, Harwmoniake ovdareeain,
T

51 DEFINITION. Fun oedwel e (G, ) <) ev ew Mﬂtea,?ol(,

G W&t mee e fﬁ&w«fa—sacﬂm' 0?6%1&5%&%(
Aatedes ot

¢) (G}) ev e Grugogee .
@ (G,<) @ ew flalt, tuflbivt ocauat meugole.
(3) Relafioren. < 'ﬁf%'m.omwu el We/—‘»ﬂdkom .

Jew  scalrle &ﬂo@gp&w ted %‘?w, al  dev foo alle 7, y,a € G
7/@50&/u
X < % =3 xa < ga, A ax < ay .

Ve skal ’ﬁo—uc&(schﬁ? Mkm[ﬁg/c ot aued Row me
dative (adotilirt shicvne) ovdiccte qeppev (G, <).
Mo ew Sedaw u,&{s(,j,ou ﬂoﬁm7ol¢m (3} atl

x <y = x+a < 4ta.

Af  trausibiviteten folyon, at o0 kaw "aoldeae wligtiectiv”

A’sg A a £ b = A’+a\<7+h.

52. DEFINITION. Et elenuwwl a < ew Rownmtufatir, ceduct
Guppec (G, #,<) Halen poscbut by O<a. K-
Miereg olee Gestiewce af positeve elencenTn ‘ﬁc,%c7,um

G,+ i= g’aeq/0<af,
4 Yav Q}m /L7/u a'g,
x < ? &= ? - X € G,._.

A Aetigetscrne (), (6) o5 (1) ¢ Seetocsing 72 ”ﬁ:f(? w, at
w fay 0¢G*) at G+ er sttil oy al deo 7[m fve
elewwwt x#0 < G geldes 4€ G, ellv ¥€G,. Eud-
vedlee ‘ﬁr’f ?w det, al 7 ocwvewdl Hav:

SETNING. Lo (G,f) veere eu ot faker Qrepre
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g ladd P S G veew ew statldl acafmu.gcl_c,) saleclsy al
o¢ P og satlectt, ol dev foo el elewwnd ¥ #0 ¢ G
geldew X € P elloo —xe P Da deﬁu&wg veel

X<y & y-x € P
ew aelatton < ¢ G sdtedes al (G, +, <) erv e ordleccl
?f‘buf e weed G Pl 2

Bevris.

53, DEFINITION. Xaodl a vew et elenced ¢ ew
Bowniwta e ovdewd Grep pec (G,+,<). Ved abrclutva-
O_C_L?é_g_o af a ‘ﬁcﬁc?u,ct Jal , fonstan el s foust a.f
elenunlivne a oy —a.

/Q/ Zz 0, wad =" fwe nwoar a = 0.
l-al = lal.

la+b]| < Jal+ /6] (Tu/e_mmajﬂwaci);
//f u,&'jﬁac[m%c -c:b} < lal o7 _bb }S Ib] s n(/ucl,_7

veo  addifion, at a+b
-—a-b

og dil ev wmedop fickants wliy Lecluw .
#Oza/f ’%oif ?/Uu '[(/t ) a/?f'

flal—lfal{ s ’Q~fa,,z

.

< lal+ bl

5.9 DEFINITION, En  oroluid o/o&g (N, +,-, <) e eun g -
de 71 wmed Mﬂfﬂd)‘@m + og - o e retlation <
sateoles al
() (N, +,-) erv eu atug
(2) (N, <) e ew fotall, vrcflihsivt rediet mteegole.
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(3) Relatiorrn <  larmonerwnr wnwol adeliftontie * g
meel MCH/@(&M% weed posche elemenliv,
Beve  scotnte '56/:/&7,1/544 wol :-ig,w, at odew foo alle
Xy, ae 1 gaelcdew
X < ? = X+ a < ?+a,

¥ < u 8] Cox A Ax < ay.
&(!/\ < a = a< ga Y

Re (N, +,<) speccell  ev ew oeduel gripfec, ﬁr//;ou
af ol ﬁug;mo&,, al dcém{c»u?a&/u,
/]+ o= {CL e 7l / O<a }
Gestaewde a/f 20@% ele mun s, Uesteurmow o—cdwm(j/m , el

X <y S Yy - € 1.,
77 at N, mut addifrow  Thav 7«%5/&64/&0&% nevnl +
512. y&(c‘ru&.ﬁou. ev A, statil wudew wwlbplika frow
i af O<a o3 O<b #’/’?,w.0=a-0<a,b,
Omvewdt Hav wvi:
SETNING, Xad (N, +,:) vew ew 2uwg, oy tad PN
vee ew statil (mhE. + og-) AeCrmaugele, satlecin at
O¢ P 74 satleds at dew Foo fved 5\'%0 4 gméoav
xe P el —-xeP Fa defrivews ved

<y & y-xeP
e wlation < ¢ A sabides al [/|,+,',<) ev ew
ovdwit 2w ncel /|+ = P
BEvis. Rt skal ot wvoirsen, at clatontn Fravmontrw
el vk Kop G feateon med  posidive elewmenlew, 77 dit
;4.’4’70,, tt af at P ev stabel twuclev Wéﬁ’/a&'kaﬁm 'y

0BSERVATION. %o absolutvwndien galeew [ryl=[x/1yl.
Encdvidiw ev 0 < 1, (mw{ mundre /1 er sl -

mgw).
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6. ko—ugmamw&;% rg Kvobeul,

6.1. DEFINITION. Kad (/‘//,%) veere  ew /WL{&M,?DCL med e
/"/M!«Lf osifton. Eu  cekvivatliusiclateow ~ ¢ M, dev Hae-
wmomert mneel ’éo«Lu/a ositeonee *, Faloles 0?/&-12 et
%/CLM,@Q'LLW u{_ﬁ_ﬁ_‘% ¢ (M} x). EFau  2eflattes. ~ ¢ M
ev albe ew Fou Wus 2¢ bafro ) Yty dew ev weflele-
20 T etk Oﬁ feausibor-, 2awd op f':] lolew

x!' ~ x = x'xa ~ xxa A axx'~ axx.

Foo e cehvivalinmtclation ev dew sl Ce feie ge lye
%wﬁcﬁ?dmaa e
x! ~ o x A g'mﬂ = 9(’*?’ ~ X xy.

En o~ ew ﬁvbf.?/wous'u’/ﬁaﬁ‘o% ‘ (M)*)) Fa
vi { Fvohewl ’m/f@f/t«go&w M/~ clefrivere e ’éMLzL/:ﬂ“
siltow £ pa f;,{?uwa, made : Zad X og Y e
ce kve va buns ’lavew, o7 velyg  ew aepeesentant x for
X oy ew Wmuu%wt Y Fon Y. /\’mpm‘(@ X¥Y
af ocehvivalinyhlarrtine v Ao cekvivatins felasrreo,

XxY = @} L

dev  wnole teolodey ‘éo—uc/oou;#pt a/f ufmmmcm. At
ATl ev veldefuend, allrie ot oehwivatus flarrin
Gxp ikhe affaugon af de Frctague valy, ol ger
R sdlectss detiivercde Fowporition ¥ 0 Hvokeut-
mceugo&w Falclis e tieduoereole Fowiposition Hew be-
’LﬁW A d vawlisvia e Sacisce WM Ao A
7%@ M/JM;LL'ML ¢ M. /(W{'Lé/ttrtm@%ﬁo&tb M/~
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1cd e tducerede %Mu/aou‘ o x  Falds 07443
Fevo feen i af (M %), og skaivty

(Mfw , %) = (Mx) /)~

6,2. En o ew ’ézo«ww&mw&kbw i (M)fk), frffgw et
af defii fronn /%t dew 1duecreole ’fw%w/w scfcon, al
thav \

®rx@ = CGxyp , ryeM.
At Letyden viurdlehd, at dw kawowirke aftuld-
Wg:ﬁ\’/—-?@ ev ew  Homomonfl

O: (Mx) — (Mw~,x)
Kew FHalolis 07”5 A kavors ke Wmﬁ

OBSERVATION. Ko duw Hawowirike Housunofc

O : (/V/,*) —_— (M~ %)
ev suyelkbwr, vl ew Taug 2ekhke Eﬁ/ous/ca/éf/u vedd
(M, %) medarves #L Fuotenlow (M/~, x), Soud
hseupley pa  S@dawne €guskabey Faw nevme
owmutatiri b, aroccaterilel ebristeus af newtrall
elerment , ehwsteus af thvent elenenl.
Lad o5 fekr wviae, al avvoccatwwihl mnedarves :
Ea XY, 2 elewuulin + hvotunlu., ’uwfjm 2UP 2L S Lot Yoru -
v: X =0, )’=@ Z = (®. Ve ﬁiw&w&zr

oz - @7 - D
Xx (yxZ) = Xx (yx2) = -

Af Oxy)xz = xx(4xz) fv'f?/w devifore
xxY)x Z = Xx (yxZ).

¥
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6.3, UDVIDELSESSATNING FOR MENGDER MED KoMPOS/T/ON.
Lacd ~ Ve ew ’;‘:ou?/buaam'wéaﬁfon < (Mmx), oy tadd
O: (Mx) = (Mfw, %) vew dee kaswoniske “homamse-
ﬁ' 1w 1  hkvoteealio . Evtier Gower f
fo(Mx) = (Px), cou acpehtren ~, Hawn ewtyoligt
udvicleyy *HL{ ew ’ﬁ,oma'»mﬂ ;E: (M/N,*) - (Px) tea

(M, x) ~—9—~> (M/~, %)
FL 7
(Px) ¢

BEVIS, 7,4’/0% /ldmamw@maj 3./0 skal cit Tlot wvises,
al dew +awcluecicole @Wol%m F: M/~v — P oer ew
tono mn fy, g e T fv—fjw fr/?i' af defindfiorniarnt [7

6.9  Fn ew ﬁomam;fp 7f: (M,#() — (P,-k) teaw v, fﬁ 3.11,
ﬁchajzl dels belleotet  £(m), debn otew Wl £ Horewcle
1etation

L & fx) = flx).

ISOMCR FISE TNING FOR MANGDER MED KOMPOSITI/ON. Xad
f: Mx) > (Bx) vew e fomowmnte. HFa ev Cltectit
Fm) ew statel delvmwugde ¢ (Fx), o5 welatconu
X F
er eu ko-uc]mepm%m t (M x), Hew vesteieercele
ﬁomom—oﬁ ev ew wowofe 76 (M/f , x) — (if(M) * )
a,f ’ﬁkawt«:u 73@ Mﬁo&.t
BEVIS. Fo’fgw a/f l’imazﬁs,wt%dtj 3.47 [

BEM/ERKN/NG Haruw'n'wc,ﬁé“ f ev sa beclen e sawtmuusoet -
Wj 76_ Lof O af eu Sfbm\//c/cﬁvﬁomomﬁo M”"M/’V
tu towmf F: My > £(m) 0y e wyckbe il
%ous’ﬁ,wwmfa L f(Ml s P
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0.5 DEFINITION. Xad (§G,-) veee ew gruppc. Ewn ormal
audivgruppee Ve G ev da etu “Uucleogrep fit N, Adteeles
at aNa=' SN Fralle aeG,

SETNING, &Xad (G,) vew euw Grep e /fD%7uc cesrelavee -
nerne ¢ (G) -] e da m#o;b wetlatioren 2e cle frentreole
veel

2|

DEF

x y & ?(-/gél\/,

2l

ﬁv-m N S G ev e moraral ML&[OL?»’LLLf??«L .
BEVIS. Af 4.2 ﬁ’fjw, at zelatiorncriae ¢ (G-}, Aev lan-
mo ey vecl  veustfic vrve ﬁ'/: Ciheatro wctop ex 2eloateo 1eeq 1ot
RN' e ‘;[:t-if(,{i/e,c cly veed
DEF

¥ Ry y & x~/ y €N,
fwoe N C G ev euw d&f’mocugaa. Af &Mj&[&&w%t’, (7), [2},
&) oy k) < S’G&t%m(? 7.2 afteses, at R, er eu /cm?uu
tuszelatton < (G)’); ”"51475 wav N er euw moaneal twoles-

Prip et 1 G 4

6.6. DEFINITION. Xad N vec e nmoramal u/ucfc«u?ucffxc '3
Cw  Gruppe [G, - ). kougaumo 2etla feorten = cle feiveret
ovwﬁv +halotey da %m:gtluma wodute N Kew e
Koavonnhke Fonomorn fc O : (G, -) — (G/%, ) er sua-
Jekbi, folgu dt b, af Fvobiulu , wicd diw tviecu-
Cerecle ﬁo—bu/wd.ch/&% - L'Jam ev et ?utf/tc Keow bealodin

Elvunlone ¢ kvobewlw G/N e cehvivatiusbebarsn -

ne ved At en o}ww/m»&fj Mmmgaém ¢ G of
Forsscy,

2l

xN , xe€G.
/C'-C fealclin 07323 soele b Easrer  meodute N. At wewtentle
elenuenut ¢  Sfvokeulin er stclelelasrun €N = N.
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6, 7. Fr o ew Fripre oo noufe £:(G,-) — (#,-) geloten
Sot &%au,dj at f(e / = eH 07 alt 7f(4, // = 76(4’} /
Het ﬁ*[t?tt {Dt al ew ?,‘Luffcﬁo%wwun,f F: (C-;} ) —
(// -) Mfa/c feww  lafiomen = metep e

N/

F(z) = e, foo alle ze N,
Eo A2 @b%g[pa‘ Ages  Homemre /L&u, al é’.sm"bdﬁt 7%21/\/ .

Af  Udvidiboeraa tft«uuq 6.3 Fau v defor - el ce ety
&#c?nahw - fr[g cueele -
'UDV/35L55<S/ETA//NG FOR GRUPPER. Xacl N 2. €
novreal  wude, Greeppe € e Gregpfel (G,-], g ool
o : (6)) —> (G//\/)’j v e Faioislee //t:a«u/oommﬁ‘
wd ¢ Tevolentin. Entiveo W/a,cﬂ/omofl%az,lﬁ,
75 (G! ) — (’L/ ) dev  fer svtncles fi N, Yrawe Ao
wﬁyo&,ji‘ wdvicdey, A eu ’ﬁmowmn,‘fn

(GWN,-) — (H,-) Hn *Rohkeln 4

.8 DEFINITION. T ew greppctiowonconte  f - (G,") = (H,-)
defriceres  Fearnen  Soue mgémm%fcgcéub

76—/(6/-/) = {ZGG/ f(z)=¢e, ]

KO det meckiale elemvent ¢ H. Kit en %ilant, at ¥
ﬁ"’-‘wud{w /303 seee Feerr.

ISOMORFISETNING FOR GRUPPER. Xad f:(G,")~> (H,)
v en %W;uﬁmwmnﬁ Ra ew Cllooi f(q) € teelen -
Fruppat < (H,-) 7% Feerrti f—/(%) er ew nermal teecelpn-
Yegppe ¢ (G)-). A wuctueerecte Hhovoncon i er Cw
vowofe F: (a/fe,), ) T (fG),) of Heokeut-
peppn P W&M

BEVIS. Vi fian €, = fle ) oq Fx)7 = FCx-1). Heaf
)fo’/j(/v tt, at dou Sﬁc&& 06064440650300, £(G) ev ewc
”(/'«ccfevcl’zufafzc ¢ H. Foo olee K€ £ tiorececle elotiow
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¢y 2 e fel-flz) & zef(e,)

’QKL ;E" ev & /5-0'14 7")«4'&5#[4’3 m% y e 7f —/(e/f ) dgl,/,,-,, au M'LWQ/L
mgcw7¢u/o 7+ ( ette Fac matan fuj e 07&(2 Lt vrags e -
’L@/c.?i) 07 ;F ev elafconiw "/ﬁm?’@ue:us rooletlo £ i /( f/,l) i

., . o /, )
Lo a4 clale f’as Yarel lﬂ:'[a;m. et a/-f Lsoucer r/t seel zetee 3 6.9 4
' o ¢

BEMAERKNING. Howoneor feee £ ev satlecln € Sauimuee-
Q@tw/mg f= te 7—5—9 O '
(G,-) S SN (H,-)
O\L B I} v
G/t ), ) £ (1), )

af ew suy.o/c\ﬁiv- fomonorfc O, tu voweefc £ og ew
WJ’C/CM 'ﬁ.@ Mo 'm«urz,{f{ (.

OBSERVATION. En guppctonomats f:(G,-) — (#,-)
ev ’l/l;%/'(,/cl'tv‘u} o og fowre Ty Fernen F €, ) tettie
Gea far aﬂ[ clet neetiatle elevicod ﬂa G S
e v( Tiav

f(x) = fly) & =7y e £(e,).

NOTATION. Vi tewtbeves, ol ¢ ew kourrnwctati- (additvt
S/wcwt) greppe (G,f-} ev alle Moa@uwfwy wor el
Eutlrn /ém?@uct,,,;fgfaﬁo% A (G,-/-) Tliav forrrree

X = y & 4 e N,

meel ew éu«w&,ruy)/u,/a 7% N < G S’;t,d(,/c[a,q Atrae €V Hen

Mm%gal&pm 9// ﬁ)mw
x+ N re G
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Strecte frorcv

6.9. DEF/N/T/ON.

&'Qo{ (/M U,’f‘) T e rynwocﬁnéc eel P
posthoniy o og % Fu  cekvivatius e fation o

N TR S Ay

Mo ety nic o ﬁcj?c /szfmféﬁouw Fealdlis Dg/Sa, e
ﬁmm/umsufawo [ (M,D,—X').

twduccrey oda  f

Kowposifroutane O 0y %
fuvo frent moeugelin M/~ Roupesi forii
Geleguelt O o &, oy i Kawswiske af Cild-
wiug X = @ e ew

su/ye/c% 'fz-o L0 O )[L.
M a, x) — (M~ B, F).

UDVIDELSES SETNING ogq e
ﬁﬂl mf&uﬁd&z)

Ve /;(tgu oéj/ou, 97/m, &3 Eee

ISOMORF /IS ETNING

el Fo /CMLL/%ML' drovrten
ved al aunveudse de hlsvanececte SO@Z’MLL?W (63 o9 6.9) pa
’ﬁ/uop a/f %/MLLPML ﬁo'new:,c

€.10. DEFINITION. Xad (N,+,) wvee ew M?‘
t 1 e da

£t 1'5({,4 oL
eun M&C&'L7L¢L/o/z¢ T
(1,+), Lo

dew aclell froe Grtcppre
antecles al a-0L € O g Ot-a S OU #n alliae

SETNING. Xad (N, +,-) vt eu fbmj /(ou7momw[aﬂom
ne v (/',7‘")-) er dea %0)‘07: 2€ Lafeo 1eer st

> clefeiercde
vedl _ DEF
5y S y-xean,
v 0L € A er el releal.
BEv/|g.

Gauskt Aot Cevunel fuz 6.5, tclel U?La ’ﬁcMch/M'(X)
t Td{%]géu, 91 uw(a&z/ajm [7

€.11. DEFINITION. Lad o1 vew ef doleal ¢ ew 2t g (N, #,-)

/Vo«u?»uumufahom detrvent ovenfor Taleles ola

Ko dew hawowrter ﬁomo'm,mﬁ‘
(Vg ,+,+) e suyekter, Fflgun det Lo,

at tvotteunlin neeol ole tuclicercsle hotupoicteorcey +
oy -, ngbu.. ev ew /M/ug

* qll

"hougrwewns module 01"
O : (/\)"')’) -

Reww Foaloten Hfovolient riigen

¢ M, dev loor, -

22
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af N wm At oz, o9 {clc7n£/a /1/02,
Elruenlivmne ¢ kuotewliv AJ01 e celevtvalius ktan-
Aerne  wved = dvy GCLC'Wtoeuac:Q/p'nc ¢ A af Frrea
x+ot, xel/l
B Halotes W %o&'ﬁifwvnv fm/oolu&r gL. Nl - ele vreen LT
g et - clewewtet ¢ huvoteendin er scelchelasnstr i

O+ 01 = OL 77 1+ O,

6. 17 Lt ew %&.jﬁowwwyzﬁzﬁﬁ £:lN+,) — (r,f',-) %ﬁm
at %751@&:,0(:'% /%f el wioeug deve 00 SN, T

F(x) =0 fo xe€ 0L,
fz&, vt ﬁ//’g,cu,c&v
UVDVIDELSESSETNING FOR RINGE. Xaol o0v vew el
tdeal + ew /Maﬁ (N,+,-), oy tad O: (N, +,+) — (Not,»,-)
vere dew  Rasoris e Tomontrrfy ticd 1 hvoktcnTin
Entiven Wjﬁoafwomm;fd £ (Nr,-) = (r+,:), den
Posviudes pi 0L, Faw da cubyoligt wdoielss RE ew
2ug fio neo o fo £: (Afov,+,.) = (N +,:) fa hrobiuTin.

BEV/IS, ]/ﬁ Moéb‘—tfo[u(se/a/‘\/c&tmﬂ fo-p 7/“(70/9,&./ 6.7 [J

.13, DEFINITION. Fou ew uii?ﬁ/amolpwmﬁ f:(N+,-) = (r+,)
de frieres funu  sow mgc%{m@ugalm £7(0),
ISOMORFISAETNING FOR RINGE. Xad £: (N,+,-) = (5+,+)
vww ew Wjﬁomomnﬁf. Lo er Ciltectet F(A) e cAel-
Mﬁ af (r5+,) oy Rernea £ 7(0) ev et tdeal ¢ (N,+,-)
Reww 1venolierreole homornfe ev ew wvioworfy
(Nt ,+,-) = (F0),+,-)

af kvokenTon pad  Ciltedit,

BEV/S. gﬁ Z-Sommﬁsm.tmfg for greppey 6.8 [
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GRUPPER

1, ?ﬁé#gﬁgw 1.1-2: ?"”“/f‘f‘ Kowe s farder qruppe. 1.3: Howwo-
ww—uﬁ efe. 17: Wd(/x/?au,/:fc, Wdl/v?yufff,/ ¢ Z. 15: Veusthe-

wleviva toun. stwuju cacler seebrsiog. 1.6 Novaeal wucingnup-
pe o9 kvotewt. 17: Elewmenlorclin. audu«a}/zu/af-cu <ad, 18: Cyilirhe
s

2. Peamutationin, 2.1: Permutation. Reww apmeprishe gruppe. 1.2
Ficelewment. 2.3: p-tyhed. Trauwsposition. 2.9: Cykelswtning. 2.5¢
Forauten. Scet%o&g 2.6 Taw.s/}m%mﬁf, Fmﬁ%_ 2.7: letuma
/‘/mwmﬁj:u S»c?/u, 2.8: ﬂ—a«. alier mercicle W/;c 2.9: Scet-
"/Mzuj,

3. Q’u««lomm/cmw_%v» Repaesctationn, 3.1: Virkuig, 3.2: Represtu-
Yafcon. 3.%3: Reatrik Fon. Statil afbﬂ'nbtau?o&, 3.4: Bauer. /r0topi-
Jrappe. Forpwu‘lct'. 3.5: G- wvaniaul andmhy. 3.6: Trausta-
from. 3.7: /(m/ug«mi%j. Centralisator. 3.8: Bauers &&wgo&,

3.9: Telletrrmtn. 3.70: /(&Wx{}n/m&w. 3.11: Burusicle'n for-
wmel., Baue formmlin, 3.12-13: Cylcezfﬁy/,e, kotvu?«mt/cfaAAW ¢ S,,.

4 OMﬁZ cvev Cuneoerne ?”‘Tf’g 91-2: Lunerne 7”“’/‘7’“‘" 43 : Ewole-
tige gruppers. 7.9: Specielle luewre gprupprs. 7.5+ Kowemefaul -
Pricp p. 7.6 S'{—nﬁi{ésm‘mwfof. 4.7: 07«/070%@&. og sgmipCebefrakee
Jruppes 4,8 : Uuitere prappes 4.9: Ke kCarniohe Grepopred.

5, He/vaeolwg/»wPP&u 51-2: KHew ug/mt&;e, ﬂa’aedePc 5.3-4;
/lecacdm,?/»ufq,,% 5.5: &pmsm#nhonw ¢ ’m/@wgo(/m af ﬂ;mnw
1 meugelon af kaulco oy meeuglew af sideflacten. 56-8: Akse-
wpresintaitonen.

6, Appewoliv : Pmmu‘uhbmgwéfcwv 6.1-3: Eu wmalemabnk mocl L.

6.94-5 : Mousim/:wﬂdmt 6.6 : Farviuin a/f&u)‘mmwg 6.7-9: Tef-
tadly, wmouste. mvaraulin fo pearmutatomprotlenen. 6.10:

roc;lm(,-sruﬁ&/t. 6.11: 15-spcltet. 6./12: Rubik’s /o:nmj
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GRUPPER

Gruppciteguebel.

1. DEFINITION. &u Puppe (G,-) ev ew moewgele G mmed e Fesu -

posibion : GxG = G | letegnt (x,4y) > X-4 A er artociato-

fav e  mewdrall  elevecnd o9 op;ﬂffcéwl at twenl eleweat <

G ev wivefbelt. 33{674/%4 o&/t newtbale elevmenl €, g T

'l eleactl X e G, ‘ﬁfol-uiuoé:d wrense x ! , at &k@gczf.‘»cﬂ—ug

uel A?«/cﬁa/; ved  Lgrigor
(x-y)-z = x-(y-2)
e-x = e = X X, y,z € @G.

%

X .
-1 _
X - x = X-

!

S5 S 2 ik A

Clmpntautalltt < ew 71“‘7’-’Fe tealdys 0342 grappeus ovdee .

- R.DEFINITION. fw qrappe (G,-) Raldis Rowmutats elbw

g =4 =] . weq

NOTAT/ION. Sou ﬂcA:?%we foo ew ﬁ&mpo&éﬁow #aw auveuwdles el -
Lot  Gekpewd W@n{ ] cveustiewde oo initiomen ev ém—wfa"
sciomew  shavel mutlliplhatwl, vy al Rowposifroustcguel ev
ew " sou vi eudda oftnt  wdebades © ol ;éiz’?ma&,- Dl new-
frale  elevmunt < Grp pew G ’ém’ﬁu‘c?/nm 6@ o Tt e
el ewewtuclt 1. Eu Rovmwwmutatio gruppe Raw skecves ad-
LA, odvs of Feowpositionen Tetegues  (x,y) > xry. Rl
newbale  lemwul ﬂcﬁc?m i sa falel O, 3 Al wverce HF
x {o{oru/g —x o3 kalodes il modsall, "€ x.

EKSEMPEL. De fiuli fal wdgoy cw Rommutator gruppe (Z,7).

BEMARKNING., 7 e grup pe (G,) cdeteers ew modsat Rowpo-
sition © ved '

X P t = y-)(.
At en Wt ot Ae, at (Q} 7’) igm e ew 7/>Lc7bfe. Rew, #ol-
dvo G'A mochralle qruppe oy Teteques GT. Hvin G ov Rowe-
’m.u)‘ugfw—l er GT — (.;
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1.3. DEFINIT/ON. Ew G/f{‘tlal%mg f: H— C-;v vellewe 7/14470/:'?/»"
(H#,-) o3 (G,-) HRaldes eu %&g-—)ﬁommj, leves
E(xg) = ¥(x) f{y)J x, g€ H.

Hera f ﬁ:f{/@w Gt, at dw galde |

E(e,_,) = & ( o {i(?r")= f(x)“’J xe H.

Ved Mw fov ew lflbb/sfzeﬁoﬂ/uommﬁ E: H—> G frstar o2i-
?Lméfm/mgm< }f-’(eq). Rt e GE al ac, at £ e wyckbiv,
e fop nar Remiw v F-(GGJ = {e, }.

It e ®tant, at 4wrmw$aet’mj af  Ffououior fien
f’:H—)Gﬁ?:k—aH ev ew liomonmeort ﬁaj:k—?é},a?wf
dew idewhake wfﬁoiolmug qu:)\'—a/\' ev e tomomnti :G>G.

b Cophdor homononfs FiH > G Ralde 0742 ew o

%unﬁ (07 ofle skrives £: K —3'—>G,) For ew Sadaw ev o?/&;a&/u,

wvtrse  afbiledusng  ew oo f £ G = H.
b fiowmomots F:G—>G Faldin ew eudoworfy ¢ G, 3
s dew er Gipeletir 03-52 ew auwlomorfs.

BEMAERKNING. éuw af&‘mmg FiH—> G melluw grupper /-/zbt
G, kaldes ew aufi-towmomorfe, Hvis 7{(’\"}} = -,f(?) £ix).
A, al ATl 7@55&»1 /V(,z,Lof, %&f&umﬁommﬁp/-/—»Gor

L9 DEFINITION. Ved ew wudeqruppe i ou qruppe G fasks aw bl
”%@Hﬁa&, HS G, Aoue ev statl o7 wic stee weduccreole
%«M‘-ﬁbvﬁiﬁb% e~ erv e gruppe. Rt ;fv/j,w, al wufelurioma-
axfﬁo{d%wﬁw, D x> x, xe H, sa ev et Towouwvs i Hes G.

OBSERVATION. &w a(b['mf@ugo&, HE’@ e ew Wd&u?baffbc! /nc»‘p]s wan
xye H = Xx4¢e H
ee H

!P(EH = x e H.

e tuivielle tbua(,m:?,zijpfef t G ev a(bf'tmemgaémm le} o9 q
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o Frip pew (z,+) geelolow cere satealell
HOVED IDEALSETNING. Undevgrapperne © (Z,+) e mebop olul-
H= Zn = {pm [peZ]), %vn n3zo,
Talllt n e w(z.aa,‘?t Les et veol wndivaruppen H, mew -

&2 douwv M= 0, Tt JL/'—‘{O]) 'ﬂg N = mncaly ;bo's/cfslt«.ue, fal
i H, twes H# {0} [

15, DEFINITION. Sad H veve ew mo&/ut}/vwﬁf'e “ 7eppen G-
Hew ved.

DEF

e x"; € HJ

definmrede eledionn ~ < G v da GT al vae ew ceku-
vatusiebatton. Rew Ralclys veushe wlevivalius modutlo H.
Ehvivaliwsk onenne  Raloles (veuste - ) scdekbusses woduts H,
2 awtallet af Aiditbusser %oaloles a:woévv%uffom‘s Laolex
v G Dg ’gcﬁc?/m /G/—// Kewe 4l forcuwcte ﬁwthuﬁa&,}
A ’Wb@u«ga&,w af  siclefbassers, ﬁek?mm G/H. Autalld
af ebnmudi ¢ G/H e allii
le/nl = 1g:H][. |
Sidekbasstn, den wddetlioteley € gunl elemenl X€G | ev opou-
q  ddlwmeugdun
97%&? uiH={xz/zeH},
Da 2+ xz defimver ew 'Kc’fc/eh'o— aftldning : H — xH
(mecl duw wvtine : Y > 9("7 ), Fav alle u‘o(,cﬁfa/v;w sawn -
wme  elmuntantal soue H. Ra  scoteklanscine wdlgor e
’é&wudc&l«ﬁ af G wmed [G:iH]| Flanser, # v derfor
ol { GanT :

LAGRANGE'S INDEX-SETNING. Fov ew wnclevgruppee H i ew
Gruppe G geldu:

|

Gl (G:H| - |HI

Z
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BEMAERKNING. Joo ew Lbu,oéw7/)/u747;:,(, H v G law v a,uq{cr?f
ved. . DEF oy
Xt & ¢x €
defrunere ﬁ{jn/goe/aw&m{am yodletle H, o5 Fls vareccle g&;—
Ha = {za [zeH] acg

[f/us/cezc?o[: Hoe er ew @//ﬁ,{,-%d@‘&&fddc.], M%gda/u af
ﬁ/ol]fu sicle o Casney ’Kc{cr«um A\ G. Fou e ﬁo;//m scele -
flanse X < G ev mosu,gaém X'/3=f;\’" /9(6 X} ew
vewsbiesicdefolanne, At Mj"’“» at Xt X e ew G- |
Jek b aftclel fn»tfuy : H\G = G/H. W tar allsa spe-

coelt lH NG| = lg/H] = 1G:H/.

ZQ,DEF/NIT/ON. Ved ew wnoviual MLOC(A)”Q/LM;lo'JLL < ew 7/7,44707%
G  fostan co tmelivgrippe N € G, saledn at div fo alle
ae G galdw: .
L@—’/Va c N.

OBSERVATION, Ke Hivielle wndtrgrupper ev wnwmale. 7 e fou -
wuntator- gruppe e alle omoco.,%a,/,f,gr wormeale .

Hvs wbtc(a»?ﬁ_u,lbfeu, NS G e novmal, ev b G4t at s, al
veus e — oy ’éo}uoa/ow‘m@cs ev Saurwme oelvivaliwselatcorn-
Kew Fealcles O?Aat ’ﬁ,o«,?wews wodule N 63 ﬁclo?m = .

b LTl MMM) kaw vi 1 ’Wlxt&wja&,u, G/N Rf sicle olanstr~
dcﬁwm ew howposifion /,O;j ﬁ'/%/mc&, made: Lacl X 73 Y ve-
1€ stolektansed, vg vely wpresentaclo i X=@ , V=@ oy scet

XY =

Hea  cebvivalous flarsun /003 %0%@%6&,«4, ihbe wfﬁc@aﬁw af e
,@wla%e y af weprcesentanlo, v dlle ew velolefriewt
Rowposcton ¢ maugdew G/N. R dew Rawonivke aftild-
%fuj : x> ) %W&? er tuw houomorfc : (G;,')—>(G/N,')
;@f?wa&,t wt, at (G/N, ) e ew gruppe.  Bue Falers
0‘7/&2 éuv%fcpaﬂofm af G mAh.t. dee mormale mduqzu/pf,c/\f.
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/ . / . . p
e ngcu,c&, @tmj/m» ouc Grap e ﬁ%w Gt af ol Flsps-
Uiole A%ij o ’1/140600306% :

UDVIDELSESSAETNING. dad, NS G vew ew mormal wwclen-
Gruppe. En 7/zuf/ac,‘ﬁ,cfu/wmac{ié F:Gék) dev ;fumsvucduu facc; N
(dvs opfyletin: XEN S F(x) =€), kan da cutyoliql -
viels Al ew Trowontorfc f: G/N — K Ha tevo oo, [

Howomor fiew f stg0s at veare wduceul of F.

ISCMORFISATNING. dad f:G = K vewe ew gruppehouts
moufe. Ha ev #ervew ,f"(ek) ew uopmal wuselergrip fac ¢
G, {wf&o&t F(GI) er Ew %M/a&/u7/ta7o/aa ¢ K ’0‘67_ ;E teeclyee -
v ew voweti F i GIfle) > £lG) af Fvo-
fwten  pa Gl [

117 T & elmeud a i ew gruppe G Tanw Vi ’ﬂcﬁmja potusers-
me a”) pe Z. 77—'}/{"% #05&; f:m‘u«%%g&é ev a/{ﬁ(’almjm:

p > af ew puppelisvomati: (z,+) — (G,-).
DEFINITION. Biltect wved homomomtiew : p +> al %alotes
wundigruppen ﬁmaﬂgzﬁ af a og tefeques <a), allse

<a> : = {--—,q'z a”’ e, O.,az) }

7 2

At ev %%&’Z/ dew  mecwdnhle wuo&uw?/mf:f&, soue tucle hololev a .
Kear nun ﬁ’b devne ’ﬁ/m,u/omﬂ ev eu %D@v%u’of& t Z} aldssn vlzv%c
.gcet%lxug 1.4 a% ﬁzmuo Lm, Twor w2z O ev Gulyab.?t Ceader F.

DEFINITION. Hves m >0, adges elevmlbil acG at tave orduc m.
Huis m =0, ivjm elemg Lot ae G at fave werolelis ordluc.

A bokiivelsow @ Seeluag 1.9 (8 wnicelilbant Folyoucte -
RESULTAT. Elwnunlil ae G Han wendlliy orclu, netop man
a™ 4+ e foo alle me IN.
7 betra fdewcde Falod er ;bf—>a'° ew tlcjckﬁw ﬁomomﬂlﬂg(a)
v twoworf med Z. S,bcoioét taw <o) “Wa(ta(j 2T
Etemuntt 2€ G tav oedew m m%o—/b nen w ev
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mudsle mhm[cjc fal ad ot a™= e.

7 tehmatlivcte Fald Ffar af Zmﬁw’ﬁmj 1.6, at <a)
er vourorf wmed ‘éum‘wuz,‘?aaffcu Z/Zn. Specielt hav <ap
ovelu, /Z/fnZ/= 'n/a? v tan

<a,> = {e/alaz ...)a/'h-!}‘

Specielt fa ;4,/[ j/cwoéc
OBSERVATIGN. LL%GQ/U7’LL(70/;&,L (a,> far sawuve oedun sout 6&%&&1&‘0? Q.

KOROLLAR TiL LAGRANGE'S INDEX-SETNING. tt ebwmet a i
ew mo&&? qruppe G farv ew ordew, dotw ev divisor ¢ Ga o, j
ﬂg aLM//‘WoC&u,' /CLIG/=E},

BEVIS. En m oudemew af a, fav vi /<ad[= m. Sels
d=1G:<ay>] tav vi denfor [G/=1G:<a>/-/<a>/ = < mn,
sa m e divisor < 1G], Vidwe ev a'6l= a** <= (aWi-c-€ @

8. DEFINITION. tu quppe (G,) Raldes cyllik , hvis din Frincler
el elemeut a€ G, sa at G=<ay. & sadault elevment Faldis

0‘?/&2 ew ﬁ&mﬁw&@y fo G.

OBSERVATION. &tu gruppe G, ) e cytelioke, netop ot cew Fricclis
ew suyckbw fowmomorts ¢ (Z,+) = (G,-). Be ey bishe Grupper
ev allsa noworte med Z ellyy med Z/Zm, n3f. Specielt ev
de Fowwmutative. -

SETNING. Zad (G,) vere ew eqhtisk gruppe. Eutive wadengruppe
g ewheu %/U'Dﬁeoot%qffa-c af G ev ola {chlooém cyfﬂef&a/c.

BEVIS. Lacl f: -G vee ew %vgtksftﬁu Aomowmor fc. o ew
£votint G/N 2 ved sawmesetuing @ I 1> G —> G/N
e suyektir Fomomofi, oy sk ev GN eyhlisk. For ew wadeo-
Pruppe H 1 ved wnblhtion ew homomsfc £ '(H]— H,
dev ev pu/:jc/c,ﬁu; da f vav suyek¥iv. Hev ew £ tn)c z

ew ou,w&/w}/za?bfe, g derved  af foemee f£(H) = Zu, o7
sa er p — pn +—> F(pm) ew surfckdu- Lowomor ity :

Z - Tun =1L H) = H @
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2. Per mew ﬁulborn,au

LM DEFINITION, Lad X wvew ew vmoeigele . Eaw  ipchebor af-
de? X > X, af X v i sy ache, halols e
avntonon e elly eun baws fre meation  ello (tcr wan X ev
mo&,&ﬁ) ew permutation o X. Med /uuununsoct%auq
Sot %/MLL/J/D’LL)ZLO'K/ tw(ﬂn dinae ’&J{/{,ﬂm R/f ﬁt[r/fnzuqéx 723
proppe, Kaldel  due fulde  sutonorfic (ellen ﬁausﬁn.
weationy - ellw pamadafions- ) puppe fo X Ve vl
Feuer clt e (ﬁ-f,-wc deverec Greppee

Aunt (x),
/Qtt e braly elewent ¢ Aut (X) ev diw sotenbinke a/f{v[dmug
= fo/X :X > oA

o m“gpaw ff,-'-, 'n} ﬁuyw 0?&«? &k?méw\,
5‘%4:—_- /444,25'({1,---,%]).
Atvme 9rprae Fealoles 0?&68 et Sl:;x»nmchf}a/co Grugpget ag/é
/8] = m!.
OBSERVATION. dacdl ¢:X — Y vwew ea 't-’ao'pclch& a/fﬁz:[o[wm?
Quu ved o~ —> Po 0 o so’/ d(,;&,um,ca{,L a/f'i:v(dmmy
Aut (x) — Aut(y)
erv da ew ’ﬂn?/c/chb- grepfac fomononife , allia ecu H3otieoe te.
A& hvipolinlc be@%go(w tav defor Liorwoeife au»‘amanﬁ‘q/taffw.
9Pec>a&[7" ev %)‘D%ﬁbﬁ%u//o/@m for € awauj /mazujaa X
%omng meel 5 tvoe m = X/,

2.2. DEFINITION. Zacd 0 vew ew permutatow ¢ X. EL eleven®
xe X haldes fudlimed fo o) fwin 0() = x. Meeugdi af for-
hmmlin fou v ﬁokrw: X7 Poyamutatconn 7oy T ¢ X %*al-
oln dirpunkle | wan XTuX¥ = X, dvs wman Rowplementay -
/m/c@wga&nm /\’\X(O} X\ XT en th/MMIcZC
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OBSERVATION.  Dijpunkele ;be/mm!nléom T 7 Mm\lo;w,
Avs OP;%/CDLW, al’ 7T (x) = To(x) foo alle xe X.

En, %eu/ti:j xe XAXT fan o(x)e X\ XT (da ¢ er vgekir),
o7 da X/\X S X% fav vi oT(x)=c(x)= To(x). Tsva-
2emely fb{gw fgsﬁuw(,w, nav xe X\X/l- oy e en Ll
becviel, mar x€ XTaXT

2.3. DEFINITION. En permutation T : X > X Hhaleln ew p_cyrel
ellv enw oyhel af Lenge p  (fvoe p 32), fwn diw fearcdes

P elementin X,,-'-,A’P EX, adlecles  al

T(x) =%, TH)=Xx5, -, Z'(}YP_I}= Xp Z(;rP) =
a? Z[X)zk/ q"/;/" "\'¢g;‘//)"’/)"/:}'

D&fmawjaém 12,4, ] € X Raldi %&m.’f—mw. Rew be-
stan %&#070 af ot elemeulin, duw ke v For-elemenlin fon
Gg'ﬁ{w.
OBSERVATION. Emn p-ag,é;[ T: X=X “thav a-ootmp A grep -
peuw Auwt (X),
thi Tix) = x,;, 1<i<p.

NOTATION.  Bew oviufn boskrcvne p-oghel T Getegues (s
s toustielien  er  wdcluwbhct)
To= (g, xg).
Beweente, ot etfvat elewcut © bawe Fan oyoﬁaaa,fui ﬁ?lzslt~
plactrew, tclet v Hhav
T (X, X, ) = (%, %5, -, )’P,x,,-.-,xi_,).

Em 132;&,06 a<f ‘&uoja&, 2 tkaloles 7%: e WWM

=% ﬁa/mim»(:)‘ub% = (*1)9’2) M“jm alha * o %2 s
”ﬁ'ra/” de Oil)’lzl..jzc elevnly, ¢ X.

Y CYKELSETNING., Eutwen Falmr‘ah&u 0+ ew uco&,lv;j %megd(_
X  kaw Aklvey g0 ew swmuswtw7 af MMI‘:I‘L
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Cgrﬁ&m/ 0y toelsct  fra f»ce/e/uﬁa/{im af faktourie v frew-
BEM/ERKN/NG,. Her mei(uTu/é ft—uusﬂ'[aia e wf e §dewteskee
permutation aew et fowt /owctu/ct'l.’
BEVIS. Ved foc{iddﬁeudbj weluhton  eflic ebmumlantal bl « mang-
dew Bo’:z X\ XT vaes, at ¢ haw skwvts Aoud et pro-
cluket af z:.//l)afuuldz cytelev, Aiwes  Caweo ”M?a/'t " By .
Zad x € By, Ovmwﬂ, at dew Feicolen )’2,--',1/,580) Pz2, da
at x, = alx), Xp = O“(;YP_’) , X = O“[XP). Overvy, at ned
p-eyllin T = (-, %,)  Tav
By = BN dx,-, %55

7%:1/519 wa[,u/cﬁowsa,wfu.?oés,m fau T 6 dewterr skhicvea Aoww eF
produkt Ty T, af dbspuukle cykler 7,7, din speccell ogsa tv
dirpunkle med T, o9 PNy

G = T Z, --- z,

den o{om/e,wa ﬂuus»‘r/{{oﬁg [

1.5, FORMLER. Fo disjunkli cyhtler (%, 2p), (41,25 44), o7 -
a’¢{’(h*23 ?@Zd,&/-'
(1) (XI)"" XP) = (9(,,9(},)[2’,,)’/_-,_,)"-(4’;,72),

() (x,2,) = (a,x)(a,x,)(a,x).

(3) (x,2) = (%) (Ko, x) (2, %), 2S5 p.

() (2 ) (%, -0 %) = (3, X ) (X, - xp)  2<i<p.

(5) [*u%)[/"1)"')3’;:)(%;“777,) = (X0 Xp, Yo Yg ).
BEVIS., Saw wuusoet el (1

BEMERKNING. Kl ev oflc %ucg'gk%zaevam‘jt fo et givet el-
ment x € X at tacte (%) betequu dew (lewfialee perrnta-
foon. 7 cdune fmslwud ev rolufibeten a,..[ha? ew "'07/{,&[-
Overvy, al Foruwel (%) [fmf(ﬁ‘)J Gevarney s %{a&y&d h /,Taeuse-
Mjfcelaéw.t,” =1 g t=p. [/ws/: p=1 a&w?s:f‘].
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SETNING. (1) Enfivev permubabon ¢ ¢ ew ewdely mcewgde X
Raw Hfmstilly, Aowm  ew Smu/m_u«thmhg af hauaposifio nin.
(1) Er a€X et gl/o(/lf ele vicnl, hauw dev < fLWsM&wgm veel-
ge hawmposchoney af Frmwe (a,x), x € X\ ia}

(3) En X= 3%, %n} ea Wr,meuu},ag af elemunlune v X,
koo de ¢ fwbusﬁéﬂmﬁm velyes fransposd fronev af fremetw
(%;, Xigg) s 1=, u-o ("mﬁvtmj af watoen ).

BEvis. U): ]/v"fjc fgkc-(sa;tm'uj 1.9 er diut mok ab ﬁoha.j&: e
eykel, oy fr ew sadaw fa. vt 'fz,uus;‘t/'[&icjm, af Foemel (7).
@:_)_i 7#/{5,0 () ev dit mok al {ic/fmgt«: ee hausposifon, g for ew
sdclaw fin vi freushlliigue  af Foamel ().

B): Velge ) ev et nok at bekagl ew hawspesition af
formuww (%1, 2;), oy fro ew sacdaw fav v ﬁuus/v[&uym
tidultiot af Fowel (3) @

2.6, DEFINITION, Xad 0 vre ew pamutation < deo Eu/o&ﬂ«_ﬁe. edores -
de X, o lad o5 fon el pe N W’WLID=MP[€) beteque anta lllt
a/ﬁ P—Byé[(,u, dev ﬂ»ekmm@z z ﬁcm,s/v{{b'ugmc af o Aot prr-
dukl af dijuukl eytle. Tallt

L(o): = = mg (p-1)
Wl halde hawsposibiowstallt fn T, oy fallt

sigu (@) 1= (-1) 7)€ §1,-1}
faldiy feauelt o o
BEMERKNING. Af Foramel 2.5 (1) ﬁ&u«,ﬁ;w al ew p- 074,&6 foan frewstil-
by aowm ef produkl af p-f ﬁm/am¢lw%w Bet f*[jw al ‘“’?"""'
pevmutation 6 Tauw fuwmsfilles sou et poodakl af [(c) fraus-
posifroner. En  sadaw Msﬁ%ﬁ ev twicllwbed thie ety oliy.

2.7. LEMMA . Fou ew permutntbion o 07 tw hamposifon T ¢ cw
eudilyy meugde X geld:
Z(ze) = Z(v) 21
BEVIS. v at  Gtstewme frausposihomatalllt foo To vl i ad
. fewmstltingo af 0 souw produkl af aa;,dm/cz:, eyleles Feande clew
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Yl svareudle ﬁuwaﬁ/[&uﬁ a/f To., Jdit e moaéu,?/pwu o’a
ﬁrfouukl&/ Aol /—cg/e&,u, wd?;@ Gavcnne foo T4 cy% e
’ﬁ/&m%oaﬁu&g axﬁ X, Mo b elevcnlen, den oméyZZZa ved W/a«o-*—
sbonen T &3?(/;, duafor ewdew 4 Saumume Tawe ¢llee ¢ Hvev

Adw

Zf/éfmfg&,(& Vi éau, a,ac#o.gc} al o = (x”,..}xP ) , T = [X,)Arb-)/ ft’,si,slp_

Formel 2.5(4) givev da dew Suskede feewstilling of va. Vi so, b
Alve) = (i~1-1)+ {p-i) = (p-1]-1 = Z(o) -1,

Tl felole 2° Ve ima,u#a’?c, at 0= (X, x )(7,,'—-,77) , T=(x,4,).

Fovael 2.5 (5) givew dew duskedts freusshilling af vo. Vi acs, at
Z(ve) = prg-f=(p-1)eq-t)r1 = Z(c)+ 1 Z

BEM/‘ERKN/N@, Sour mevul i 2.6 hoaw ew peammutalion T frece -
Siltys sow e produkl af Z(v) Mspod»déoq«%. - Maw o

vise |, at Hawspositiousfalllt Z(v) aungive Ll wimimale aufal hous-
poscliorn, dev ev ’H/O’d%u,oa;?t ¢ en sadaw ﬁ.uu,ské’[wg af .

SETNING. For ew ewelelis mceugele X ev ,@zk?ml‘ﬁ mt?ﬂaycfefomomﬁ
sipu = Aut(x) — (fz13, - ).
BEVIS. Lad 6, T € Aut (x). Hun T ev e ﬁlvws/:o&iﬁo%, o v
stou (Ta) = (-1) 2E) _ (o). (-f)z(w = (-1} sigu(a).

7 ot Mmaéb&gc il falde haw T staives Aow produhl af
z=Z(7v) Mm/bo:w)ﬂow, sa ?‘“’L“jm awvendelie af del vile geves
%Tw (vo) = (—/)z5£7u(o~) = 907/1«0(27) S—ac,«w[o’) V4
OBSERVATION. Eu p-eylel hav hawpssitionstal p-1 og albsa fou-

¢C7/w ("/)P_{ 9?5&5&&6 Yav eu %ws/bm#ow ,{6-0{7%0{‘ - 7.

2.8. DEFINITION. & permufation o i dew euclilye meugele X
'éa/éaem '%P_L__z_ ellou L(/Zd%c, e»ﬂ;usm Wﬁ/stn{ﬁowdﬁ/%t Z(v) ex
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’ﬁg{; elle wlige.

Le &?c parmutationn e besbaut ved at de tan fwh.fwt
1. ke wdgoe devfye hernew o Fovio neo fion Sgu: Aut(y) > 121},
3 Aoy aldra speccell e mormal /wcw&w%eﬁ'a/cc ¢ Aut (x).
Hois Xt e ewd 1 elewment (sdlecis at olev frcten
%/wws/:»mpko%w z X), er ﬁomomo—pﬁ'a,, AwIF(X) — Jt1} su-
Fehtor. ééwcéou?/»uj:/om af ﬁ(‘?x. pormutationey Hav devie
tudpy 2 ¢ Aut (X). Kev ev aldsd ﬁ?cmazugc '&.;?,c o7 u/&jc
pevniutatfronn,

Hots, X=§1,...,m}, satedes at Aut(X) =S, ev dew sy -
mebunr ke g e i af grod ™, Tealdes wecclergripp e af
&?,c f&vm/—nﬂbw 7}&3 dew albrnenuwdds gruppe af gpad
%, o Ao 55¢c7m,o; A,, .

Hva m 2 2 hav v

IS,: A, | =2, S,/A, = {t1} A, ] =5 !

En ocnimmod m=1, Tav 2 S, =A, =1{e}.

OBSERVATION, Er en persmufation o heumsktll sou ew sawmmen-
saat%bzlog af fraws posc fromer, Al ev dew &3(’ elleo “&36’ eftrsom
autalll af Faltnev ev {‘3‘ elly wlige,

Hu ev a awtallil aof faktouv, tav v Stgu(o) = -1

SETNING (VEutiven &5/0 pernuwtatton v cw ewcliliy maagale X

Rauw  Frewms flles 0w Sawmtuseliiig af 3-cyklo.

(2) En a,beX Fo grone ele menlev, haw olev © ﬁws%p‘[{u}tﬁm vel-

ges 3-eyktln af frmun (a,6,x), xeX){a,b}

(3) En X= Ix, o1, ) eu mmmu%aj af clwmenlivse ¢ X, feauw

dev < ’fl—uush}fﬁéogaw vielges 3-cylelev af Fomun (X5, %, ¥, ),

{=f-ym-2 [ ”dt//c&'ug af 3 natoer).

Bevis. (1): Det ev mok al behagle et produkt 7= (7,%)(4,y,)

af 2 hauwsposchoner. En fm/ws/:m/wmm W’%W{OEJ teav ve
o= (n,5) (v, 4,) = (m%9) (9,9, 7). :

Han oo et ellyy Ao ' elesnTiv ﬁcllm) e - da seétr/no'vc!

[2) Zfz(?'): Pwiu- selv Du wma 7/01% &L{g/c S’cgt’niuj 15 U
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@/wqo/a,e v ki G . K’&pmm;‘u ﬂo%

=

A. DEFINITION. Xad (G,-) vew ew grecp e vcol  olet M-
frale  elemment 1, oy lad X vaw e /mm?a{,, Ve e
M/Efzuicg af puppren G pa 'Wbce/uga&,u, X  Fostas e af-
ﬁr/'[p(q/w'u?, FGx X = X, fekeguet (9,x) —> 9.x, saleoles
at dw Ao alle g,teqG o9 xe X galdeo

(g£). x = 9. (%.x)

1. x = =x.
En der %df e v-m/cm“j O/F G 7>a. X M?(/) al vike
ellw al 2 1C Pa, X.

.2. Ewmwwmmkmdja%qﬁanMWﬂpmtc&-
ment g€ G tthagle dw  ved
Ix X ¥
e fricerecte af tlcbiving g, : X > X A Debdigelscsne ovefon
’4[(7"” ﬂf{t/fa{wmjuo G ev '&/ckﬁu coll aﬂl&(aénmj»m
3\’/——)3 x ev dww tuverse. W tiaw aldia ?XEA“I(X) Vet
ﬁ’(fvv Al af ’ﬁcﬁui/c&wwu, at dw vesl 9> 9, bestewdlc
%f'ﬁv'(al%u;cg :
G — Autx).
eV ew ‘ﬁommmﬁ Med —din ula(ﬁr:t, notefron e 7,
= Gl af dt nenthate clowmend = dew icluwbinke af bldumg: x P x.
DEFINITION. Howowoitive : G = Aut (X) Hhaletes i AL vorfe-
WJM ﬁn&udc /chruesm%uﬁm af puppe G mmqm)( Veel clivne
ac/oumbm‘t/ws allsd guppcelevantel geG ved a,ufamm;[pa«,
9y * X=X, Hvi Fowonofu G = Aut (X) ev viphdus,
scges wprestutationu at v to
Han v ouvewolt gl ew  puppelomomorfc

PG = Aut(x),
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an ot T, al diw ved
g% i= p() ()
ole femeun  ew %1&%&@7 : GxX > X, Vi fan sateoly ew &JL/C-
oo Fonbriclilse rellon M/c'n/biejuv af G pa X oq UPUCSLL-
fattowww : G — Aut(X),
ERSEMPEL . Dew huivielle %‘»/mu.;.‘j at G /azf X er Gesfrent veof
g-x = x geG , re X,
Ko Al fior et wprerewtation : G —> Aut(X) e den fivielle
Yoo momoe fc : g b idudiike af buloliiing .
Ffoo  ewtbiven %bce(,Lgo(,q, X teaun vi lade o fulele ae foneorty -
Groppe Aut (X)) voke pa X ved
g.x := g(x) , g€ Aut (x), relX.
Aleo, lr}[‘ﬁ,p{u;u;a facpacesvcufaﬁb% ev duc Colew frke ’ﬁomommfu
Aut (x) —=— Aut(x).

3.3. DEFINITION. Xacl dey wveee gevet  ew m;/am‘uj s GxX =X
af G pa X. Fr tutow wielew grip fec H<SG defrmews da
e wabiibition  ew w/»/cmg, s Hx X = X af wuade,e,?m/afuw
H pa X

bu delmocugde Y S X Adgue at vew sfatel ((ellv guva-
vaul ) awele vokueague, oo dev fo alle geG gelee

yey = g.yeV.

Fov e sta bl Mmoeugotc YSX defirncus ved 2ntihitess
eu vv'»/twuloj s GxY =Y of G pa do-fmm«u(?acw J.

39, DEFINITION. Sad dev v gluct e w»/ﬂ%t&j af G paX.

Ait er Lt at ac, at cdew ved
DEF

[
""C\{"A’ = ngq: ;\"_—.—g,x
de fruewn ew cehrivaluwstelatcon ‘C’\? r m@ugdm X. Ehviva-

s klorser e Lgoved haldes Cayer . Bawew, der ticle-
tolcloy X ) ev c&yfwoau.gaéu—e

G.x = {9x/3€G].
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Fu Gawes elomentanital Teeleli a?/scf dpers {ceu,zaéc . Moemj oo
af bauw, aldid ’ﬂvv;‘téu.t’fmoem,g.ocm X/ g tralotes Cai -

Mwum&'t, oy *ﬁcla?m,m
Xlg := X/g. (tesn s "X meoctute G").

Yoo of elbmmt xeX e dit 4t al AL, at delamoeug dun
WG = {geGlgxa=x] )
e ew maﬁw%wlb/ac ¢ G. Qe +faloes Mohgoifm.wpﬁm for 2.
Et clement e X s al va firpus kel &ﬁzj_}é'%ggzgé%@ 7¢4
eller al vare g-g‘éé@u’auf, fois g.x=x. Ofte shaivens

5 X¥:= {xe X [g-x=x}. |
£t el xe X H'g,m al veere (- duvwwaaﬁ/ ellv

at vew ef fupuukl fonn G'a 'vt;u/cm;tgg_-, botn

9-x = x, Foo alle 9€G.
Akvivaleut Teaw Lt Mﬁy/&/u,s ved at CGanew G.x TFun
bestin of it elosmunt (9 ev ew sShaldt G- puskts- baue ),
el ved ot %oho,m?zu%;qw <G e el G. Mmaoau af
fitpunktin Foo vidkwiivgon efeques XG aldsi

XG:= §xeX | \7/366; : 3-*’-’5\'}.

BEMERKNING. EGwmenlune < Cawerwinmel ev delmmotugelew af X
of fnmin G.x, re X, Mo wirse owstoudiglict ov det
mest wakunligt b bebeyue laueswsnmel  G\X ( tesea - “ X
woduler G ki veuste”), Dt  wia  tiidlontiol wsctins heges, ot ved
Alle de wecl fonte betegmebns e Aot wmclifnstict Llvilhow vok-
g, dev ev giwt.

3,5, DEFINITION. dad dew v grvel ew M"‘”“”ﬁ af G pa
%@wgm X, oy tad Y vew eudliw € Hewg Lo Fs af-
4l OLu«L.uj f s X =y foaldes G - twvaciant hon

flg.x) = f(x), reX, 5€G.
Atte ?cc,Ca(w %ms%[aj /Izw»[of nar af&f(du(t‘u cw F’X"’y
’L(/L/lw/c}l&/u/d ekt va tiws o feo nee qf\) c X, Af Uolve e lses -

dce.tm'aﬁ ﬁn 4%»03“?0&,‘_; ﬁ;s cﬁw,ﬂn ﬁ/{g;aw&, :
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UDVIDELSESSAETNING. En G -wvariant wf&zpzmcg,
F:X =Y haw entydigt  advicls Fl e atblelnivg
£ X/G — Y fa Lanerwmunwt. B

BEMERKNING. Ved (9-f)(x) = f(g7'#) debivenn tww virk-
44/%? [9,f)l—> ?f af gruppue G pa 'mm«?aaw AEL (X, Y).
At e Rlaal, ot de G- tuvaianls af bild niivg r £:x—>Y
nctop er o elwwtio FE AFL(Xy), dev ev  Frelerwantiv
vy dewnt Uik %ouﬁ
36 . TRANSLATION.  Jou eativtv qruppe (G,-) faw v olefivene
ew m&/e'nti.yf fGxG — G af G /wi 9!,;, Al vedd
g-x = g9x 3,9{66.
Dewwue vk %w«g kaloles  veuste - frans batror, e ev func
ew Tauc oy o fvet elewment xe G e Moko/%?,zw/a/um
Hiviel. K ﬁ[ﬁnmc&, w presewfaton v o : G > M(G
EFa HEG ew MC&;!W/}/;(_ oo vi ved aeatiik fou e
W/e%oi«,j : //XG '—>G Bawerne € “teo del'wwewgdmuc
Hx = [#ix |Re H |, xeG,
alsa %e)‘o/a {w{/u,— scle klarrtane wmwoclutle H oy {c¥<7¢u,(-
st HN\G oo Taweriywat 7/4 Becwoerkeneng 3.7, tan-
monercy  Aa lecles weol  dew /m[&ﬁm,c Mwlf}nﬁ; /KC)[C7M6ZLL
i meeug ol af ’/w;/u, seele felannin.

3. KoNTUGERING. JFi euteu grecpepc (G,-) Hau i de-

finue  ew ’W/L/erwmy i Gx G —~ G af G p= stg selv ’5tlc?114/£~'
| (g,%) > 3x 1= gxg”! -

Rewne m/cfwuuj halelon %«Ml/wqb’b{/uq Deww HE vir b rrvwgec

%mwu, el va biws 16 Lo Fipee  ~ (JILI $c(w.¢#am3‘/) ev totuad
520 DEF

> x & dgeq - 9(’=39r3,'.
LLLL MGCL«\ 0274: g /c oupwg f/l.fb't aceel ”, Ba/ﬂ-f/b nc ML{L Y
v J
Rowy wgerel - R lassin ello. tlot Hlasvacw o G. Bewcerke
(Al v/ =

ot awtomorfvmt 1 X —> tx  few ew %ufﬂucloumﬁc}u af G




Agj l”ﬁ«({, //’?tg / 716{?/,‘lf¢(u b ;r'-',

/(fm Al xfu, !u«d’f {cfcécu Ye G ev a/é('/sa, e wt@bf/gm

lgxg™' [ 2e5 ] <caq.
Iso )LL/0/9£7’ZL(¢5/’-'/(/L(, ﬁ—g x e C; Fealels Hhaw cohalisa !mm@
oy &A:?um Clx). Kt ev aldia tesdevgrap fere

Clx) : = fgeC—}/gxg": x } = 5?65/7?\’ = ﬂ’j}.
£ elenuat re G e firpunkt wwctiv dene ik Hing,
T, gxg = 2 o alle g€ G, alha i
9x g , g€ G.
Et saclant elcaweut Halcls 07;4 ecutrall og  mceagelin

wf cewtrale el venliv %x&céu 7¢w/a/zcus &m#uww V? Tt -
"‘7’““ Z(G). At er GE at e, at cectet Z2(G) ev

e wwdev Grecp ot ¢ G.

3.8, SETNING. Xacdk div varw gvel ew vikwug  of  Pupp G
pd moewgclu, X, o5 ef  elemewt x €X. Lew veo g > g9.x
teatunls af Cilelwcivg = G = X diducrer da o byekbiw afbelossing:

G/xG = G.x
a/ll veustesecleklavser ne  nodulo ﬂoﬂof’:?/»w/a/aw G /s»ai Cantn G.x.
BEVIS. Vi autewcton f¢ou¢mﬁwtmuj for fmcalﬁalw ,aa q,[&,[o[umjaq
g g.x / ﬁof&d'maeugo&u ev ?oa u{!.j netop G.x, Endvictire er:
g-x = g.x <=>gg = X @*3’3'66

s dew HC a%&(oébwuacu ﬁozma&, celvivatiuselatior © G ev
veusthiccekivatons mocdute + G Hevra [ ﬁ'(’?(/u pnslauo&.u a

KOROLLAR. ;zu?m af ew baue BEX ev dbesteul vedl

18] = 1G:,G1, xeB8,
allsa veol twde af Dohopegrup i foo et element x { baugn.
BEVIS. Nar x€8, e I8l =1G.xl=/G6/6]=16:G/ 4

Nan grop ftin G ev w;éddﬁ} feav allsa specrell levew
taue B  ew '[Zeué,alc,, dev ev deviior < gruppins  ordun.




.9 TELLEFORMLEN. Xacl dew wmeere givel ew vikudsg af
pappas G pi mougdie X. Ra geldiv:
/x| = |xG] + 2; /C;:,,JQ/J’

Lo /XG/ ev autallll a/f ﬁl’pmt/c&;v, oy Ldiver dev ¢ Sscerruea -
oruw ey mljt it elemuent x) fo fwvew Tawe, dew thhe ev
ew Et~/o¢m/ck bawc .

BEVIS, Da tlawwme ko(gol—o ew ﬁém%do[tﬁ? af X, han elemnt -
autallt 1X|  Cotunwmer acw sawmwmne af fanernia /l(mgz;&,v Et -
punkts - banern ﬁal/mjw v wued /XG0 1-FAatllo, 7 Tt
af de oviige Gawev B Gidiuges weed 16,1=16:,6], 7€ q

EksempPEL. Tellforvunliun m'gﬁfgliwc beron f;i, at Yallewe < ;
v dwtsowy ¢ G'a ovdue, g > 1.
En dev Fehn guwel tw grupre G, fvis ordue ev ew pruantals potns :
1G [ = p”’) p pruntat,
g e 'Lrt}»/c'm}o? af G fw‘i ew ma&,&.? W%jpé(, X, oa ev oo
ewhdl, ted i Z} polusev af p, oy > 1, og allsa speccelt
=0 mod p. #fdarcl«,:? ev
/x| = [x&] (%w‘z{/o)
¢ dlh Rl felde.

.40, Fou dun wed heupugonivg (fh-3.7.) testuule vickarieg
af Grup piun G ;oaf S‘j sl e Tann ’ﬁmmuwt'fe[a/sam)ne.
ioeu,gaém af tw Rlanse KS G Hhan dufn Corttmmnun ved:
k] = |G : Clx)], xek,
allsa Sow iy af ceubhatisatorun af et elewnwenl 2€ K.
Indsellibrc © Toelle frr e 3.7 gww ﬁ/fjwo&, &?le dev
3@%%&'71»1}: Ffalclis
KLASSEFORMLEN. Tov e qruppe G galdev:
/el = 1zl + 3 Ig:coyl],
twov 12(G)] er ceatels ouslen, oy fivor dev < St —




/]534,57/@ 1981 Duppen 17

foonen  ev ijt et elevnl A fon hvery Rlasae wolun for
cadut. Y

EXSEMPEL. Ewm eudiliy gqruppe G, 5o oclen ev ew prctaln -
;bmﬁms /G,/-—-;b"ll foav et ihtfe - hiriedt cenbrwn , dus
cenbet  tndetioldey wmere ewdd ot mtutrale elewmend ¢,

i vi tfav : 12(c)] = 1G] = 0 (med p), f’l‘ Ekscupel 3.9,
7 da ce 2(5), ma dev sidlielin vewe wiiudil p o elenunliv

¢ Z2(g).

3.1, BURNSIDE's FORMEL . Xad dev veewe g,o'ucft e ’Lr-f;vk,’l/uicg

a/f ew Cua&,{f,j grup et G 735 eu m%gp& X. Ko ev awtal-

Gt af Tanev Gerkuul ved
61 g ]

frn X = fxe’X’/ 3.;(4-;\'”], 1€ G.

BEVIS, Jad I <GxX &lafne o{(/l'maew?aém,

r=19 Ggx/ gr=x}
Pwdc/chlomm p:(49,%x) —>g o9 g (?,;v) — x dihinenr da
#Mamm?w p:I—>G o3 9:T—>X, na elewmentantallet ©

ya Hauw Geslowmnus  Aouc

I Irtpl o=l - > Iyl
Fou fwut 96 G hav v p7'(9) = § (3:%) Jgx=x} 7 X¥oy alba
jeq

Fou 'ﬁ«trwf xe X Teav v q"[x)={(g,9f)/g'ﬁr=;r} = 26,0764/5/42
(2) : Jr] = 2 1,G]/ |

xe X
Her ev ’)Kwukﬁo%m X — //,‘,G/ %ous taul 79; fovev Taun B,
e wav x€ B, hav v (fh Kootlo 3.%)
/Gl: ._/_G._/.—— — _I_Cj__/
x

1G6:,Gl Y
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%szbu (2) faw C(,c/vfm,, skat vt o
II] = 2 3 [,6] = = 8/= = [Ix/&[-]G],
B B /8]

XeEB
oy Mmym,e%fc_'jmg wcel (1) 7«1/b5v s z;us/r»w&, a

J Burmsidds fomel ev fumkiftonin g — /X% foustaul /az
Furtn /cmt/uﬁw.ut%;[wyw KS G, i e 41,9, € K, 9, =ﬁg1 = ﬁj,ﬁ',’
deinmnev x > h.x  ew ﬁyckﬁw a/f'&lalmeg X B X2 R

: DG e 3 Ix %]
206 K) fharv dfwfm/ 5'€ZK [x3] =/k]- /X9/ = /G'C[ﬁp)/'//\'3/= /G/ /C(go)/ )

huothoellilae ¢ Buamaidd'n ﬁfz%wl ?A/b(w:
BANEFORMLEN. Auwtalli® af tawww ev Geatenl ved

= x5
IX/G [ Ictan!

fwoe dew € Z & valyt et elemunt gi fea fwty émi/ugwezf%odc <G,

302, Xak X wvwe ew ewolelis wiwugd. Rew fulde permetatees-
Paspepec Aut (X) vvléwaéa,fwi)( (/f; Eksenrsel 3.2), g for ew -
tavow o€ Aub(x) fis ved wstiliion eu vokniig af du ey Teleske
urdowgh tgpo e {0). Bauerne foo dene W/e%ma af <o) ew del-
moeugatoww af X af for e

{oétx) | e Z} , xeX.

Re #ar s o?/sac: fawr nc _—@"pmwui&{fom Jo Bt 2es, al Caser-
n ’V'—(/ijé wauv il ﬁmmﬁ[ﬁlggm a/!l o Aoitwe /awp(“/c.t' a/,é clo':c/uuka
agk&a’, telel ﬁ;r/owu/cﬁ'uw for o Wm?'mé,;l At -/-eg[b&ﬁ

Belegues for pe IN mucd i, = e, (o) antalll af taced
Q«/L &u.gt,{q, P for ro satecfades mee g, Far vi ew ﬁz{q I3

Wy, My om, e
Wf fal >0, dev kalcler %M%&g #7, ;!:E'LM»Lafn. flesceee @
Bewmnbe, al 'm/,=O, man f=>/Xl, g al
% Py = /X
Eu 700{@ agzko[ ‘lf(ﬂec, Mmﬁt&ﬁggﬁ{z./m ofte ved et Tiltide

~m

4 Mo P
N/ ~ -~ — o
N I I R R C I SR C T D R

o dorer et 97/"“4”&0" af for meiee (%) (/szuadL ot "1-
oy kelovn) dies fixpunklonc) | Wy Syuboley af Foomenw (%,%) o
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For ew Z}Il;l)f/to maaa'j mzeugaa, X e anbtalll af ﬂykcfﬂyf’w
Corfuunt Aou  autalllt af ’fog%a?w My 7 0 Mﬁwm ‘o,
2 pm, = |x].
p=r P

SETNING., Kac X vew ew maa&{; W%ﬁd{, To permrtatiomen
v da ’koung,mo&, i Aut (x), fun 7 foun Tt de hav
Saw, me feed fot -
BEVIS, "kan Ty : 5‘7%«061‘7/:%, af ¢ e besfunt ved fu,u-
shlliingun af 0 Aoun b produkl af W/b{,uk/a ﬂ?ﬁ[w Fr
ew P—&y'/’iuc (%, -, A/P) oy 12 f&pmu}énﬂow v hav v<
(%, ... %) r~/ = (r(:r,), - U(A'P))_
k”“'ng 3 af Ceboew allia en p-dg/u( /ﬂf: ew p-cyhed, g
da ”%fwu/dfﬂw(” bevanes fa’fiw pastawclu
Vi Vely ew fumshitivg af du eue permatation Aou
procukt  af dipumhle cqhlew (medugu ficlimtnTlime  Soun
7- l‘/y%w), ¢ opskavv- ﬁwsﬂ&&gm,ax; at v fort Teowsmen
alle 7—&\7/&&4/, devnert alle Z—W%) oS Opslriv el pleled -
ek Tevwuwolyy ew  Flsvareole ;ﬂwmsh[ﬁwa af duw awolie per-
wmufation. Ra de fo pumutationnw hav sammee ¢7/>a, Atan dliw
i de fo tehtluv ew p-eykel wwdiw e preqtlect. Rew persien-
fatiow X =X, den OGeskwnnmus ved at et elemuut X¥e X af-
btoles ovw @ it elunent, soun stav wncddelbad wwdew
X medus vekke, vl da houpugoe due fosle fon-
mufation ovew 7 duw awdie satledes Aoue delt prugz/p afl
a/vluq/m@g,m udvy " fun tvia” WY

A3 e e ewoletds mceugele X  svaw {éouo/u?mot’%éa/mu K
¢ Aut [X) allre L Cgﬁo[%/aw (fm“'mz)...) e

Zpm, = Ixl,
0? it ev aatledyy ef Ao G natowsk ]:w#(mo at Tes b -
e aufallit, At e Lgledin o8 Roudinatrusle  prollu
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at Gttt | o W pmmo/akomv, clev tav e (7%

eqhelbype, al Toteume auntalll af elewmenliv ¢ e

7;@% %W‘/M?M%AM K S Aut (). Del sedall Avaren ¢

mu‘jf “ o e ?w&t re Kk at Cesbeewwmne G meangc

permufationw, dew Rownuberer med ¢, it vi hav
Ik| = [4ut(x) : C(e) [

fﬁ. 3.0, wn Clo) ev cowhalisatoecn fon O

FRKSEMPEL. Foo [X/ =4, Hwoe alhsd Aut(x) =S, tav
i 24, fon v ’ﬁr/(guw& fatel, v vi wod o ot
% tav  skicvel  antallcl a// ebenunlin  af clumware %7/44, ,
% ovdwmen af cenhalisatrin fr el elewund af cliwne ‘7#{.
Bewwerk, at odit ev de sidnte fal, oew ticlgar ¢ Bacefoun-
fae 3.11.

Tupe Ikgl [C(q)]
I (*)(:)(*)(*J 1 24
I (¥ (%) (x,%) 6 7
o (x) (x,%x,%) 8 3
T2 (%, %) (x,%) 3 g
v (x%x,%,x) 6 gl

Rev ev aldsa 5 ’ﬂ&&%(/%?,(/wt‘ﬁ/[a/a%u v S,/, Bt as, at ele-
wenlin af v‘y/amm I,ﬂ[qf er Fonahlirvisewl ved deves
vduwe  (sow e 1,3 o9 1), Elwenlo af taole fype T oy
U foav ovden 2. M de frwoln tra fbhandu. ved aufal-
Lt af forpudle. (sou ev 2 o5 0).

Baueforrmbew. ev  Hev idudifedin -




//{g,cxﬂ'w, 719¢/ 7/&%711/1/ 253,

7__Oversiat ovev tivewrt gruppon.
v s b

7 act ;’o’ljmm bebeguen L ot lgeme, 05 V bebegrn ot
Mﬁg Aiivewsiomnalt vektrrawme ovew L. Med GL (V) =/4th(V)
&iﬁafnw ngo&,w af ticcaw awlowofio i V, dn maug-
A af  bycktur, fieare af bildwiigew 2 V> V. e welgoe
L(mm%w/qw«) kaldt Auc vgpcmwﬂa lueert gpuprt

GL(V) = Aut, (V) < Aut(V),
af due fulete WoﬁlM%MW’A—L for mrc%galm, V.

Eft, et valy af cu bants [V haw ewdomorfierne T

V Aeskiiren ved wmabueer. Hewved fan Aow bekewdt ew
Wﬂ%m&azfé:

GL(v] 2 GL, (L), Hwn w=duuV,
o vekforrwmaet V= L" vt v alliol dolwkificee

GL (L* = GL,(L).

1. DEFINITION. Xad G vwwe ew qruppec. Ve ew Livemo 2e-
prescutalion _af G fostas tn gruppctliomomanfs
G — GL (v)
Fun tweev wpresewtation af G Avarew allri Yol eun M/&%M:tg
of G pa V, o gruopee ele vindcl ?EC-,? wepewatuferes ved
e luear automafe g, : V=V

TLDEFINITION. Vet ew  Cuivecen Grup gl frstas ew gruppee G, dew

ev wndwgruppe ¢ GL(V) [ for ot pasrewds vehtovan V]

Ev ey puppe G ev salecln via vihluscons -
ﬂﬁfﬁd&('trw&g,m G & GL(V) "fodt" wed ew lGiacav eprmson-

fatiom . v snwdbohd fuwbhevn, at dow v stuolict
Uprescutationey wdovey diw Rawousske, olev spillyn euw 20tle.
HMMWWWWWI%G,ﬁudmm#_W'me—

T aeprerentation, Ran vi opfalll G cSow eu laexu
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Proppe.
4.3, ENDELIGE GRUPPER. 1dut vi fn melN actey ol sywmm/‘a/u Greep -

re S, vuke pa vthioraunasnel L™ ved permutatron af
Canirveltorewmt (¢ dww kanouke Gasts ), v v e teo
’U’yofueaoufwh'ow

Sm &> GL,, (L),

Azot ﬁy/{)?uv, al eutivgy W ‘}/Luff‘-t //Ea«w 07675:1/1723 A0
ew lweay 7/7,07«7@5

Yy opECIELLE LINEERE GRUPPER. Souw behwdl ev de-
tvmimaulin cw  gruppihomomafi it GL(VY) > L*, og
dewy Tfeerme |

sL(v):= {oreGL(v) [dt(c)=1]
ev fo{f?cﬁg ew Thvewv Greppe, fealait clem specielle Ciiieee -
L pupepc. 7 axﬂmd.o&'?ﬁwé 1ellen fo e luseren Grupfae G
- sG := G N SL).

Speccel Alriven SL,, (L) fvnwfcw af mxm - matieo
med debevaminant 7.

EKSEMPEL., Af sawmw |‘7/A¢ sorw SL,(R) ev Prepepere
GL, (R) af wmahicw med detormiiant o RE.

45, KOMMUTANTGRUPPER. Foo ew ewdowmofe o: V>V v wmsergoluc
GL(V,«) := [0eGL(V) | ex=uoc},
o wmoeugclin af aufomanfin 7, dw fewemintarcy el
X) a’;cus?fufdj ew  lueawy Gregop . En. V=" sdledes at
ewdomorfien ev gwet ved ew mahi &€ Mab,, (L) ta be-

feguelata GL, (L,x). Mew guueaclt  Raw vi for e
““l rm/:e,uza&, A af ewdonovfetv ¢ l/ﬂr,ha.?t fotumers fa T,
GL(v, A)

GesFiewcte af de auformorfin ¢ V, dew Fowmmentrev med
alle eudowmnfic x € A,
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EKSEMPEL. Kt /;mw/oak,sc falrwwe T wmed fanonisle Gasia (e,,---€.,.)
Raw o;?w: Ofﬁmfg apue vektorauun cvev IR, Vea Casew [e,,---,e,,,)ie,,..-, te, )
kauw ¢ ( Soue vekfovrwm, ouvey R) colewk ficcre
C'm - RZ%

Eu R-tlicer awhmofe o0 C"—=C™ e geusyuliy C- fiean, uchy
waw (i) = ig(x), xeV, alhd metop miv ¢ howmrtiacy
meol  FKowolefew ipm. I guuppue Auty, (€% ev allid Aut, (C)
%(/973 ﬁ&mmu)‘&,ca,f'?fbuf;/wue )6/1 t'(:,,, I fvmu(, Ovcwﬂn/ Star v

ﬁomokkm 1;C¢1 1o /R-&Lem %{omﬁ Al blokrabiietn

J=17 = (‘:M ~O1w) ¢ Mat, (R).

oo, gucerelle tueare Frepfoc GL, (C) ev allsa ko fanlon

6L, (C) = GL,, (RT) = faeCly, (R | oT=T5}.
7.6. STABILISATORGRUPPER. acl XSV wvare ew delmmoeugdle. Meergolsu

GL(v,x):= ToeGgL(v) ]| o)=x}

af aufomorfiev ¢ V, dowm statliliscuny X, v da ew livewv

Gricptec, halolet stabilisatovgrappen forr X.

Bewwerk, al anﬁﬁsa%w}m~ GL(v,Xx) e Hféld/d’”mpt ew

’U)VL/(/I/I/Mg va ’VV'MogDCm X.

EksempEL]. Yok S"'i= fxeR™ | hxl=1 ] Letge eubicotn-
/6%571/&»9 v it ewhlicbivke vehtrrriue R Statls bisatoengricp poton
bestan %97,.,,&7 %o/ofza/f— de automorfies o : /Rh'?//?j"mu,

(v !
ofﬁf hxll =1 = HNotx)l =1,

i et geeloin doun Gehewoll /""”L”f’ fon e n/v?/am& awtomor fesn .
'Syfqﬁv'&;:mlo-b?w?bfaw ev aldsa dew n{ag,ma&, Grgppet

GL, (R, s"") = 0,(R)
09w verkew ra S"!

chyla /a;, ew gﬁw,? et tclt 97/5;50(44, \F =ZX,;) “% del-
woeugdy X; SV, ko vi behagle gpruppon GL (v, (X)) af awh-
mofeev,  Avue Staboliscaen loco a//L Whﬁdbv%?_ Ay
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EKSEMPEL 2. Fn V ew dirckle swuwe V= V@, Hidw vi G
GL(V, 1v,%3) = GL(v)x GL(V3)
[Fewke pi Glokmatiiers (%).J

EKSEMPEL 3.  En F =]V} et Hag i V, dow ew hede
F : VCVC“-Q V,

af wwelovrtum,  alede 49«,&&:;;(%744(7@7@0“, tor clew /Jﬂazuw&.
Foo stwcdadtloqgit ¢ L7

Oclcl*c - c "'c L™

feau 'ﬁ[“ﬁ grivp el velewde ﬂcmﬁ el ’4’“—“{4«/7 “’b/“flcu
m(t)" < GL, (L)
a/,[ ekl c;m(, tee beawts matiicen . [ (M) ]

7.7. ORTOGONALE 0G SYMPLEKTISKE GRUPPER. ¥ ew
gevea titiseavfoun B VxV —> L ev wmoeugdu,
0W,p) = {7eGL(V) | Vxye Vs flonay) = Alny) |
af W/'OMO’Lﬁ'w, dev Cadlew Gl mean Lo e MWL'M)M lCiear
Praprec. Er V=1L"™, oy ev blueavforu glvel ved ew matuix
PE Moty (L) trugs betegmetrew O, (L,p). Vi fav alhd |
0. (L,p)i= {reGL (L) | ctpe =]

Hooo  tilivean forumnn e wmmh&»a/(, tealclen O(V,[f5)  duw
L fovewcle m)‘ot;owa/& Puppe , oY elementone ¢ O(V,3) tfealelen
ovfogonals mAib. . Hovs '5?(,%2'7 L tav tfarahkteriskk +2,
Raw e Spmmetisk Cilueanfrm wdbughhes ved dew -
ficrewdde fvadiatiske Frun : x> [3(x,x), og te awtoneorfe
T ev D'L)[ogam,c uden Tlot oew tadew due homdratishke Fori
wrariaut, gfzufa/ww SO (v, /5) ev due specetle zn{o@o%a,a
Jrepre.

Stawdarclehsep it pa ew /17144 metnk matir ev ew-
teds mabicecw 1, wed dew Mﬁauuafc fevadiate lee ﬁuw

X > x4t xC

'Qﬂw Mﬂa{vmn&, Ubfnjom,&, Yrepper /64:{(;7%05 OM(L); og besfan H»f—'




0,(L):= {feeqL, (L) | oo =1, 1}

Mm WW haw vi o p+7'% ﬁcha,?ﬁ caagomlma/um (o _,q)

x z x =
> X, +/’\’P Pff - Pra

R tcbtiomemcle 0@»‘03/0%0/&, Gruppe lekennen 0/,,7 (L).
EkseEmpel [, Vi tfav velfoendle gx,om#u)ala, Ceskuvilses af
pruprune 0,(R), SO,(R), 05(R), SO;(R). 7/7/"0/97%"L »01,3(R)
( oy dewes mwwu?wf/wu) spellv e« m’jhj 20lle i 1clafensfets-
feori og i vhhe- euhlidink  geowebii.
oo tlieavtr s b ev auk syrmmmihuank Skwvea oflnt
Splv,pli= FoeGL(V) [ Vxy:foloxoy)=r0ny]
0’? Adewne grupfee Sealoler e Ylfioercle %;/mp&,kfmkc Grupper .
Deus elemuwcnlic +kaldys mg&lf,%m wm.h.t. 3. Er V= L™ skeren
SPn (L) = {fregl, (L) | otpo = ]
SMW%@MW#&{? 7905 ew QAA«)QSWWM/L, matbur ev
matiew T, = (7, ") e Mab, (L), Foo due ttfichevote
97/m/o&k/l)ako gruppe s kiives Glot
SPz%(L’ f= fU‘GGLZ%(L)/ O‘t]'%o‘ =7, }

BEMERKNING. Af ew mabiliguig Ctho =3 foo v
o symtig (dutp) (et o)™ = et (p). Af o€ O(v,p), Hwor
&fmmﬁzm ev uguly , dva svavudle L ew amatuy med
dlbermunaut + 0, fr'fg/w devfrn det(o) = £ 1. Hrir titiiean-
fnamen  ev ug/u&w a/uﬁ's«?/vumhl/l/c, feaw wan v, ot dev
aldid galde. it () = 1. Specielt e albrd
Sp,, (L) & SL,, (L),

(09 for me 1 qetin fokbik Sp(L) = SL (L)),

EKSEMPEL 2. ’Be’/mm/c a'j&wawog fostellun ¢ definitione
af GL, (R,7, (ﬂ, Ekscupel 45) o Sp, (R). Hvis 7€ 0, (R)
fuanv v o'to“"/ o7 allrd

= J¢r & 0'JT¢ =17T.
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Vi Aav devbn < Grecp fotin G{I_Z%(IR), ny E/csecu/:&f 45, at
GL,(€)n 0, (R) = GLy, (R,7) n 0, (R) = Sp%(r/\?)ﬂ 0, (R).

Hewne Grivp e Ges tan af de C- leicecert auformofip, ¢ C” dev

ev afstancdsbevarende, olua nefopo af de wuiten awte mor fiev

t C%} Dg divae kRaw allid karahlirrews Aow e awlorest -
N . 2% - c -

;fwu t IR dbr ev TLade %/Jfo/cﬂm fee 0’(7 na‘a?o—ua&, .

4.8, UNITERE GRUPPER. Ucdu. af ga ¢ difalpn frentecve v,
al ew dl af de ﬁuga‘faw&, defraiteoner wuncddil bart tfeaw ovea-
foves HC skavlguuen. He eftifolyuncte ofiiitonss, “ou lav
kluraivke Mcme‘a&«(sw pa tfevattinco nsfcwu(eﬁ,uwdf H, v ve
fromutloe siledes at de wwidolibbart “Haw awvewdss ooAL o
ew <hie- fommufatir 2fuation.

/?w‘n_? al cew ¢ L ev fzfvot cukou\,lju(/@cudg, dvi ew af -
Md@:i/—»;\ i/f /__m:l:_s_{? Wém@f?ldw
A+/u=2+/7,/’\/4,=/uA)1=1) A =21.
! Ersesuptin: T elfivent lgeme L (specrelt i R): iclruk boten,
¢t C: ﬁm/ofc/m ’/ém(/ujcmj, v # : kun/uwdonkou/ugwu}j ]
En  fonmili/sh fouwe b pi e vthinaww Vovew L oev da
ew a/‘[’&,{olumg e UxV — L, asu offg/[cém)
% (xfyz) = Rinz)+Blyz), (A%z)= 2%(%,2), llnz) = 4(z,x).

Fou ew ?/dum teerncli/ sk ﬁzm 4t e Wgw

U(V, %)= {T€GL(V) |VrzeV: tloxrz)=t(xz)]
ew Cuecewn Pregogac feakolet diw il h forewels vt Gruppee.

wmew gevel ved ew tnnil sk mabie B (0: 4,%= £)
Skai vt

U%(L)ﬁ,.':' {O’GGLM(L>/ o‘*‘ﬁ,[r’ — fL}

QWMWP&/C 7453 ew ternil/shy matex ev -

tedrmoadicen 1, Avarcwcle P fon e

(%1 4) 4= % g4+ x4, .
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Rewe bittiorinele i b Gropfee {Fc{uTum U, (L) 7 Ges fan af:
U,(L):= {oeGL, (L) ] oxa =1}

7.9, DE KLASSISKE GRUPPER v deu wuitere grupgocn U (L)
foo cte "hklasniikd” ﬂﬁutu«) R, T, H.
Foo L=IR  fas Preppen

O(n) : = U,(R) = 0, (R) ) dew ofogonale grufpepe .
foo L=C fes Grecp fetan
UMm): = U, (C) ,  dn uungtere Pricppae

Fo [ =1 fdn Grupfere
SID(M).' = U, (1) , Syruplehioolee gruppet .

for m=1 euv .
O(t) = [21] e fo reelle "eutiedel, oy
U(1) {fze (D*/ Izl =1§ ev e Teovnp blenc l’m'fwaéwj oy
SPO) { ZEIH_*[ Z2Z=1% ev Tevatcrnionentiectind.

U}

BEMERKNING, Aec M%e&mm 5707,03&?5 wovevewrstewwnelse 1mellio
navuene /nf Sp(n) 07 Gruppu Sp (I/)[s) ev chtew A& dmﬁj,
ot wman  haw op fatle Sp(n) rtoue ew undigpigpgee i GL(R%’)
Ges fa ewcle af auwtomnfioo Soue po goy e az»/ogp%alc 03
Wnp lebetinhe wreol /ﬁpmy/w £t 3 ﬂ»sk&[&?a Wf&la#m/bc

s fewebrnen a3 R%’I //[/ Ek&uu/ocﬁ 77 2.
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5. Haaedo«mﬁm = Sy_,

51 7 de Wlml«éc ewkliclivhke Ytalewen R3 meco Adew leaworeslee
Garis (€,6,,€,) tlehagln dlmeengduw X bufbewde af de 8 vek-
Forew af fornun

¥ = frezre,te,d,
0? dew /v[f,o,zaan si‘aﬁi&'sa%rn,?@uf/u. ﬂcl&;n&t

Hi= §foe GL(R) ] o(x) =X},
De T videtounw ¢ X Faw D]aﬁ,/ttm Sot %ﬂwm ; el ‘tuxaedwv

(': AA«Wj ), 07 /7 ’éWCﬁLH den “%&vt Kog C ﬂaa;@_@a,gz»c.

Blawdt oo 8 dysimew i ficxaedeut —haw ve wiltage b A
falolt Fehaedty, duvs ew dcémoeugaa AS X Cetaewcde of (@) 4
vektoww A = f5,v1,0, 03, (6) sou frewbuigo R> o5 ) oplyt-
dee Gtuprv,+ vy = 0. S%uﬂi&'sa}n%/b/em foe A, Tebeyril

7= {o€e GL(R) | o(a)=2a],
kaldy i LLW&JM /A:Medgv_qwt__
OBSERVATION. Bfématt ﬁimmm i X Rau /ul:‘nca,c preceis 2
745/'1460(«7,(, %&l«w((j med A 07}41 —Aa:={-v - v, - V%, -7 v §. M—
fren € GLy(R) “//‘ﬁtucﬁuz, adtedes <kl af hvidlfee af de

ZkoothXwﬁa/umt

BEMERKNING, En fisean aufomofc reapeihertv bebrvgilserme @) ) og
@), oy afbildey alisa rFtehaeoley f:a. lchaedw"

5/2. DEN UEGENTLIGE HEXAEDERGRUPPE H tav ovdun 8. Bee
wple teololer e weﬁmt&? kﬁacdm«7muf/z:,7' sout ew wormeal wwder-
Graptec af ocedu 9. Wo/zcﬁomo'mnﬁuu ;T — Aut(a), som fl
e /chaccéwa,ufvmmvﬁ %’“’7%" dew Yelsvarewole /ommuhk;m« af
fhacdels 7 ’%o’wm) v ew  Bowwoefi :

T 2 Aat(a) =s,

BEVIS., Udfa e fanis (vi,v3,v3) fro R er ew (fineav) automorfs o
i R> Al brstuut ved de b (liveart wafhaugige ) titte-
velbon (W"WZ)Wa)' V@Cj nww souw bania 3 af vekforane

et fcbaediw A< X. Ba e ¢ e 'ﬂcmaaéwa,uﬁomnﬁ, )

o9 e huvis  Clleod veltorernc (wy, Wy, wy | alle tltidin
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ot detiaedi B S X, Bev ev snteclis 8 mwlighccdw frowy
(-'wae% weX), fr fwev of duw ev dw 3 mulighedid foo
w, (W, € Sammu Khaedw sow w;), 09 foro hotv af dun ev
dev 2 mutiglecdv for W, (wy € sauime fehaedey sow wy,w, ),
T alt e dev alédra 8-3-2 = 48 mwl«.jﬁeoéw ;[h (w,,wzlws),
oy clevmeol 9’5 f&%wu’&/u ¢ H. |
Gruppew, HO T bestar af  de fvaedivantomortun, dev

slatiliveey 4. HRa ewtven fiexacdivautomenfs ewlon stati-
Gaur 4 (03 -8 ) ellw Wﬁm@ 4 g -4, wme HnT wvaw
ew uovwmal wwelvgrappe Hoaf tidw 1 ellw 2. Speccell
o albe x5 JHaT| 2 z IHl=24

Pa dew audue 1tole ev ev dew Mv?/vom ’éomomo-vﬁ

~ / . . .
T — 57 7,@:’5/(74‘,{(,7 WC/«L/(/M, i;’(’pba”f
IT| s Is, | = 2%.

Fa'lf’g,cﬁ’? f@f:&u =" ‘ene 77 el ev M}sz?b /b;sfa/uaafwb 7

OBSERVATION. Hexaeslvauwtomeorticine ev orfogonale fravs frruca tonen.
Delle ﬁr’[?ov sudshe newmmert ved at Cewmahe, al viklin O wellun
b vektrws Fa X, dew uﬁ?”" ¢ Sawmme Fhaedes, er howntant
[07 bealewet ved cosB = -3'— , 3 at  fecaedivauwto mo frevme
Tevarev fehaecl .

53, Be Aexaedivawome fiw, Aom ev eqetlige oifogonale Hausfroma-
i e
H:= ko SO(R),
dew  Ralden  clew (/mt{c?;,) ’ﬁzl?»\'Md(Af’q/w:[ofafc, Telsvancncte  de fruenen
dew (7’«5‘[7(,) klfmalw‘#uggé
T:= T So(R)

OB<ERVATION. Ha ‘ﬁ.wa,eaéwau{omavﬁ&vm Aouw. nevnl e DL/O7ML4/C¢, oy
alisa Hav At =+1, ev 'dzwudbg?ﬂwﬁ’m Sotr e oo W(‘m,nﬁeu
ot H o= {ri},

g da ~le€ H faw dit(-1)= -1, ev deume Howmomeorfi Surfel -
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A Fvé‘jc{c'j ew Hc H o ew novmal Lbua(&u?/zu/ofz—c af tucly 2. S/oe-
IH] = 24

54 Vi wmindew ow, ot eutive equuitley  ovhogonal hraws frmeadion +1
i R ev ew dajuiwa o ey akse (dvs et 1- cuneusionalt wuclew-
wn bouflewde af Hi-veletruw). Af sadawme w/u(«.jc alnin Tau
fexaclet —Fod. guucle Sy fuiakso :

7 @/ neaksyy , v aksel geumneue O o et '%av%
6 kawtaksey | s aksel gimmnen 0 oy wadl punhkll af e« leaut, 7y
3 ’ﬂtwlcakm dvs akso gewnuu 0 oy waclbpauk Gl af e scole flads .

Flootealeserne e 7(,“;7«“4_7 de 3 hovvobwmalaksel.

HEXAEDERGRUPPEN H Yoy ocvelue 24 Kew Cestan af a&ufm e

fw’fjuw&, 5 Rlaaw

k€arae T : 1 sdedcl b

Ktasae I 6 x- d/ugm},:, w (o: wmed vuked %’—’) o enw hautakse.
Karse Ti & 37' ij/?w (0: wed Wok[wizs?) o en ’ﬁ]alw,ma,ksc
Kl T 3 4 - digningn ou ew Haole abese

Ktasae V. ¢ J.

0(4/4%«47(4/ (o: meol viwledt znjm ew fladialere .
Eha,edu/%q,/or,ou, T e ew movmal wwdigrappc af ovoluw 12 e-

s frewole a/f Dhlj%woj(,vm, v ktarsonne I, /7071

BEV/S. %ifn?fl 1Y obujfm,u?(,,, M{Lou/u 70:457”&,\7 ;7 da [H]= 29,
M?nchH Ra T ¢ H, fav vi T=HNT, o3 dda T
v kune fo fomomer fian ik T = §21} faw v IT[= 12 bl
IT1=24 Rt ev €t at wdilubhe dew scolol mwl(jﬁwf Mere pre-
et e il Ul al ticac, at Mm;,%,m ¢ Hlasnirire ro?_—[
ikhe Flloey T (fid blot et f:;,mm,v A, roue attbiloes over <

et '%m,m plw ke Lgge < A), 09 A& mi de aerferucle 12 day-

BEMERKNING, Mc 29 awkomonfin of Foomww —0 = (-1)e0, T€H,
A;[fuolum /'7 17? tav ot = - 1. Le e aémﬂv, ue(;(;u, [/v\ H’ /.)»a?
H = Ho (-nH.
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Re de 12 automnticy af Frnmen o, o HNT vl o-zu,[yym a oy
-A vid automofurne -0 =(-1)o, 0€ H\T +Hlsvarewele
‘ng/olu, 7 7.

’

5.5  Kew Lw?cwtﬁ? ﬁcxndwvofaa /-/ ev fp—p%’ ned eu ’l»m/cmuj
/:)a, nzq;—‘w/,d,/% X af texaedits 8 ’ﬁjn»n(/z,, svatenole il tpe st

fa fio v - B
H — Aut(x) =S

Sowu é,c,u_, 97«'!4,‘4:2, ev ’MA/JL/LA;!K

g

Tdsvawncte v ew Hhexaeslivauito mmf;, PE/L/WML}(C/LL mawgolu Xy
testaewole af ( mcoll punkloone af) texacolech 2 Raulin. Her-
ved —fas  ew u/:wscuhuh'on

ho— Aut (X,) = S, ,
Soww el aes at vaw wyckbon

Eudiliy vl e  thexaedivantowmofi peritie wwngolin X,

Gestaewdle af (%H'altf*wu/cﬁvm 4‘15) hexaedrnits 6 siclefladin.
Hoved fan mwupmmﬁMi

H o= Awt (x,) = S,
Sow 074; aes al v dyckiiv

BEMARAKNING, De & wvehbwew ¢ X, ev wuehop vehhnene

te, , te , te

) 3,
by de V8 hexaediantomrifion statdiicun allsa diwme mocugele.

Ommdt A, at Stén&&sa,)‘vb%w/g/em fm, Aav ol 6°-Y9-2=Y98
[ umwj,ma52) Fro Ll u, of € ev dew b mulighecliv

(‘"—M«u&«j H,EX ﬁn foey w,L dowe ev v 7 Mﬁjﬂm ﬂu G lliolit 4,
a/fe (’M—uu{;j ue/\’\fu,]) p-j;fm’ﬁzma/falom/&ua&n.)lm~
{tj{t-wéw ﬁ,, Colloo b a/f ].

AQ«, 6 vehdoiey re, te, 53 5,0-1', %%MM v el oktaeolw

Ra  cew Wﬁ?}, ﬁuuaﬁwwm 1‘/&( L {bz«?aeuoéc netop

v s/aﬂe&sm‘npaffc«, tevfor, haldes d&w O?A: dew u&&;é
ok faedin %g? o9 h"“””&"wf"”‘” H  Halol 074: otfelfaecly, -
Pefri.
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9.6, £n  twraedwawtonwnfi vil 0744: permnfere fuevaeditn Sy me -

Yiaksw. Beleguow vi silectr meol ¥, meugduc, twis ¥ eleomenTon e
de 7 ’%o/wf—éa//mw/ tir v heved ew %/cumw}m%u:»l:/v—* /hot();hsy‘
Herour 7@&:@\, '
HIBRNEAKS EREPRESENTATIONEN" : H — Aut(%) = S, ev sun-
Jhto ned heawme = fr1}. Hews wabiildion #il Hfexaeclew -
Fruppew H e ew toweofe -

H %> s, ,
Uy herwcoley Sy %meam TS H 4L dew alden-
naccle grepec A, & sy. De 5 Hhbansew < H [fﬁ 5.4) svawwv
harved  mnetopy Kl Fouugonthlinnome o S, efl fyféfaw& shewa

Drgncingstype Cyleel foy e | Antal
Tdvutitela, (=1) () (%) (%) (*)[ 1

f""b”ﬁwﬁ oue Pawlakre () (%) (x,x) 6
‘3&"’“@""’““'3 mff;mzuk% (%) (%,%,x) 8
4 -olatgmaing ove Hoade atene (%,%) (¥ %) 3
-,;'MW%WM l (’*1*)*)*) 6

< IR B= A

BEVIS. At ew “Hhevaedivontoworfi o Wl fores Fecimen fr Hos Aut(y)
ﬁcL?ch) at fwert af de ¥ 1-duneustonale wudmrcn, aoud Y,
Cestan af , er wraraul, oy clesned B?mvc/o/-amﬁn o B o oen
O'U;Lo?,omL, oy da dine 1- Aiivewstonale wndir rune thhe ev ovfo-
?ouwéc (]f’p Obsvation 5.2) Telydew i, al ¢ = +1,
Do, hrmun aalediy tav ovolun 2, fran ‘ﬁd&dwf{«, vl
178 =27, 03 duw ma devfrn vmne hele Aut(y) = S,

Reabikbionie WL H wma vew vuychkbo, da -1¢ H, o5
ﬁ’%jc{zj &Jckh&, da [H]=24 = =

Pastawdue  ouc kMgWTs/cfaAmm s eulin direkle,
el ved at » pa cdwwerne af de 27 d/ujnm(?w Heraf Fo1-
?(/uo?«wt at T awvaww L A,, T’ﬂ-ﬂs#;ua/[-tbujmlcgm—
ne ¢ Rluarsanc I, m a?f (]ﬁ5’/) ] de svarcw 1//:::%(.
skewcact ula»f. ol Ao '&'ﬂc pmmu;‘u/z‘ouw v S,, 0
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5.7 Be{-€7/n0u v flsvaitwele wed Y, Wc@w?oém, tiwry 3 ele v lin
ev e 3 flaclealsev (0: forrclinatak ), fav vl w -
preswdation : H = Aut(n) =S, oq ved wsbilbon ac -
/auesocu[n.ildon: H = Aut (v,)= S;. Herow geelolev:
"FLADEAKSEREPRAESENTATIONEN" : H —> Aut (%)= S; ev surych-
e g dews herue Voo ew novmal awdwgruppe o H, e st -

ewde af it le e og de 3 E/"d’uj'l/bl/l:ijw/ ﬁa, Helarne IV .

BEVIS. Represwfationue e Sa/l:/c/cﬂtrj i ev TES, e pamu-

faliow, definerns veol: (e, €,,€5) = (€. €000y €244, ) 75

(er€5,65) > (=€ = €rpyy ) = €ppyy ) 2 fexaedivawtomorficy,

ﬁma,f 1 mi veew ew oébym},bg/ Ao ‘ﬁcggvc af bldes cvev ¢

T. Kaeuww Ve ﬁ”l/j[/&’? ew wmormeal M/w&/wiw?b/»c af ocvdlu.

vl = IH]:[s,] = 24:6 =4  Da V ev morvmal, vil V weed

et elimuut o 07442 tuwole lolole alle elerverulin ’kou?/fwjoua(.c e

a D} @uﬁn e Hd ’é&uz}/uj«bmot%/a/&c. o Ivi=Y4, ev il

Ferun W@t o wlasne ¥ . [

BEMERKNINGER. Gruppen V  haldn Kleis Fon- gruppe [Tysk:
Vier = fae | Vi haw VE TS H. Via soomotin : H 2> S,
svany VAL wwdevgrap o (,,74; betequet V) i S, Lestieude
af iduditebn oy de 3 ‘doblill - hawporitons” af Fyp

(%, %) (%,x). Kevine wwdivgrippe v allsa moraal ¢ Sy, 3
af oet ovturtdewcls Fan vi e towoifi :

S, /v = S,.

5.8. SIDEBEMERKNING. Betequen vi enclelyy med Y, mwm,w
3 elirmunliv v oo 6 Raulaksen, Fas Flsvazewole ew
WJ«C[(—M /{/CwntQ/tQLﬂ/yJWan/'I;ou" : H — A«mf(y,) =S,.
Mo haw 1*1;:6/ al clw. ev "ﬁnskom'j” ’,ﬁl/a, 2epre stu -
Fatiormm, : H—> Aut ()= S, detrivent < 5.5
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6. Appeucit - Pomutattowsproblemun.

6 1. N man #£ ”L“f}&ﬁ faler owe permutativico, fewkw mow  sed-
Wtoﬁivtl /ac{, al  dew  en ?L:uet cw &wm,égg_” af m;&.

/%’ wstavet” ( tackheen 5 fRalle |, Farvede @(7&» , wmenneshiw, atoucker-
v, fal, 570.,41,@«/) /wf e sm{&,‘ﬁ “plactsn” ( flto, '/\7'44,:.,(? -,
shkale, verelson, Remdiualic ¢ RY Fowki, /wtmjw ). led e
"pernutation”  ( ow ﬁ[yi’ wwﬁg, , oudyt mfug, /Lo/u/vcwg , mcrwlmi(g)
ﬂymvx A4 (%02&, af) disac geus fawele Tew /:»ac: avdre p taclsc,
Tvvcved  clev ’ﬁuwhomnwu e ny ﬁfwum«?.

6.2. EN MATEMATISk MODEL af duwe sitwation fan v ved al
ke  pi gustawelne Sou ew motugele F,  pa pladiarnc Aou
ew wmeeugde ooy wved at foo Fot e fzamg,w dotu afma/m;m

x: P —= F

kb v fru duty plads pe P frbelhw afbldniguis vend
X(p) €-F Avcue dew gxbwskoud,) dev ev placend Pa F(aal/u,uf_

v perrnwtabtow  Fotelbfies Aa Aoue ew %ckh}r Q%Mdm“y

c: P - P vt p > o(p)
fotalley, at g/cuskz,wduo /‘ch plactsc. p ~feal %%m: ew fa?

placlsen o(p)-

] dewme  boskuvidse  froadsoellis <hhe M/alvf;uaéo'jvt;s at
a%/dacwwﬁ,ub ¥: P—>F e m/c/cﬂ'u: /Qmu/uuu‘muﬁmsktud
s Al vene placot ph Floe forkillige placacy
(cvnremole € al ?ms»‘wudu,w fewnue viee Faavede ﬁuj{w).
Vi »l <« overeusataunedse torunced  tewke /»ao ‘elemwnliene © F sowc
buvew | pl - clemintione i P sows pladay o3 placcuicgirne
x: P = F, alhi edewunlione ¢ AL (PF), vil v %atlde
M‘ Evw pervuunfabon e  anledis ew perncfation

af  pladhernt, dvy  elewuut < Prappin Aut (P).
R’oej vl  mehke WL at v ved al U/dﬁr/be P&»M)‘uﬁo-
wy, 0: P — P 792 swonsferet x: P = F ﬁima’usmt
’ Xo 0"—1 : P — F,
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OBSERVATION. Ved  fustsocllilsew

ox = xo0 ! : P> F
defrnetes ew virhwing af guppun Aut (P) af pevsutfatio-
- v ‘;ba, Meogoéu,g, Ate (P, F) af monstic.

ld—ohalf»u,n,u,;/el/@(/w foro el woustow x lesitdn af Ao permre-

bationry, huns M/w@j ihke hauw aes pa x, oy baviwe fou
el moiwsﬂm, x  Testan af de widues o , Aecue X Faw Forawdes
L wneley ﬁug af alle permutationin.

6.3. BEMAERKNING ER (7). 7 M?&j fale Hfaw wauw fllacde 503
at &h/aq[’; P&,,thw Yoo fvw?& a//- pladierne ev '/o-t.u_w:,e
At ’@m vi beskiive ¢ woddillin ved L Ffarvene F atl
% ew " farvetos " farve,

(R) Maw Haun 07/:2 - Adbedin  Aou man ?(f/'c v viane Apd —
il Laole 44} at  Hamw ’“’76(, af geves fandene tfra ew 7420:%
placering, Rt Gosktives ¢ modellon ved #L placsessn
at Wlfige e rmbhe “afscebuigsplacre’ A fpame tu guu-
stawel avamww i #L al m&jtﬁ ew jooosﬁuwc fat ew af de of -
WMZ?" ptadriy o ew Yervelds” ?Wkw,oé fa ew af af-
ngbfﬂwhmm.

I

€9 MoNSTERPROBLEMET. Et ’/ééa/mmlc pw*&&m Lestan ¢ ot Faelle
autallt af ﬁms/umg,c monshe. Frwdieellov v, at P oy F
ev eu,olulq,gg, /mae,u,?dw Ao ew %aﬁm&?m m]’“" Meago&,w

P o= Aﬂ(PF')
af wmombhe ewdili,, med
Ix| = Ir"?!

ele ventv. 0fte vl maw viwidlubid —behagle 2 momibe x' x
Ao il Aawwme womabey, toss X' ’ﬁcmﬁz,:wf ¥ ved at
auvewcle ew permuctatow 0, alhd  tvis

x' = ox, O¢c Aut(P),
Aot &L?dbu fnoﬁof,) at x’ o? x M&a’-u«, A urite Tave ved
dew ovewfor  de fricecedte vtk i af Aut(?) p< X,
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73 mofus/vupuo&&mz,t avaet  satedes WL ot felle awtallit af ta-

wn, Foo kil at auvewcle Burnsidi's fopwmel 3.11, skal vi e -

hagli wsurhe, dev er tevariaul. ved ew goew permutation e Aut(p).

SETNING, Jad o€ Aut(P) vew e permuctaton. Et Wb ber

X: P> F e da - wmrvariaut, netop nar (mem,amj X en Lou-

staut Pﬂt Tiver 07( oh taue.

Bevis, At wmonstoact x ev - wvariant 56{2105%; at a.x = x, allsa at
x(olp)) = x(p) foo alle peP

Delle g/@Ca&,‘, %61‘013 o af‘ﬁc[a(%buﬁm x¥: P> F ev toustaul ,bf:

aﬂc[rnafc@c,gﬁm, a/’Z Y rom {U":(P) / t'EZ}/ o5 dusne a&,&n@ug-

dw e go widep oo bawn, ffr. 312 G

KOROLLAR. Awntallit af wmomsbe x: P> F dew er 6-tuvaiiante

e JE |t e
J

twoe (m,m,,...) e c(ljécfly/am foo 6.
Bevis. Aufallt af Caww feo & ev myrm,+--- B

6.5. O#& &ngbfo@ mo{wsﬁc/v/owﬂ&wwto sted U ﬁrow&fmm{u-
,ﬁ“”"“/” af placlserne ew mkmg af ew gwew fruppe G pa
meeugoin P af pladict: Ve o finitionun

~1
G-x = %29, , 9€G, x€ A6 (P, F)

%33 e ’lft;x/eMj a/f G f’;’ Wu?alm X=/47£G(P)F),a,f mé'ushc)
o7 mow e 'ﬁc#wﬁlﬂa souy ews, Tuvts de ev oekvivalenle wwoli
deume m/emMg

SETNING. Aufallt af womate wmht G's vin konting e

— tm()'
PX/GI - G2 I f’J}

}'ﬁ"’“ ""'(j) = Myr it 7 (mw1,my, ) ew 0«7/3&6»47—
pew  for  pemmutfabioncn 9p € Aut (P).
BEVIS. Folgor wsiddlbart af Bumsichs el 3.11 &




BEMERKNING. OFt taw 070)‘:@[&,-“,(7‘“, oot fir Q?Alcm/t'sowx.k%dw
vt f%m/ugmbt%mw, < G beliden vi /o tecen al &W
IX% fn &t a&Wg fra ot ﬁoﬁujmt'fé&m/m, f% Baue -
frvwm€un 311, Ewn hlsvarude accluletion opuas, fwts w0
foo fver af amagc, %Mﬁylocr (my,my,---) hewdeo an-
fllit  af puppielemetiv g€ G, fr Gotlhe parmutatronc
g/, Tav  dewne #7/:6.
6.6. EKSEMPEL. FARVNINGER AF EN TERNING, Ko 6 sucleo
Pl e denmmiivg i farvis ol N giome fanver. Beskuo
awtallelt a(N) af fbukc/éajﬂg.mo/mkc, Ao fan frewhswinee.
SVAR. Dev ev & pladsww, A4 pi ew fart M%Mg, 'ficw/mm?oluo)(
af amonstic N6 elowenlin. Hev ew il W&&jt al Ugue Lo
wo watie foo el damme, hvn At ewe MWW%M
andit ved al "vitl” wned )‘mmujm Vi skal defor 46#4922
dew velLfewdle M/er af l‘/ﬁtuo&uwfzm H pa /mmug&us
6 scouy, 09 vi skal foo v ﬁcxaadwd/ujm&j g€t wud-
;Za A Flsvnreudde permutation 9p af mmjm 6 stde-
acle.
Hexaederdven. Cyheel bype fer 20 Mgty e . /C(ﬁ)/
Tduutfetn (X)) (k) (#) (%) (x) <> (6,0,0,0, - 6 24
2wy wing ow kaul | (k%) (x,%) (k%) <> (0,3,0,0, -
%'MWJ ous g | (%,% %) (x,x,x) < (0,0,2,0,--
-i- .
1

- ij oue sidde | (%) (%) (%,%) (x,x) <> (2,2,0,0, -
4 } M(jm“j oue sicle (*) (*)(*/*)*)’k) < (2)010) ')“

)
)
)
)
-)

- I S VR

3
2
y
3

T sidale 90‘,][0 ev otdiven wf cewtratlesatore ﬁz 3 : H. /47Z

| 6 3 TNTEE
a(n) = %+—'¥/—+%’—+%’\L+-’;‘,’-
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6.7, Ofte modew man < frbicdidre med permutationcs Fot-
;«uwa, oy’ Mf&ma& schuabion : Svarenole #E €
Gev ew Woeu,g,a&, P af ptadsen og e« groee mm?o&, F
af  favicw &Myizs thhe alle momsbe, mew Hn e
aCbC’Wweu,ga(c
M < Af(PF), ~
douws vi vl halde de bllacdly miowshe. Ewdvidie Ge-
Mjl?/: fun  visse  Fllaolte permuntfafroniy oy v taw i
%dxmldj,cu vere Mﬁ[,@{j, at ”M&Ap&}ﬁcdm,” af e permis-
Yo flon aqlﬁ,@u,‘?w af Al hdl maius/au dewe skal auvewdles
7>;f, / alwmivclligted, vl dev aiteolss fr Tl Fltaoll
%mslw re M e ff«v-r/t’ e doﬁmaeugo(c
R(x) < Aut(P),

i pemutationy, Ao il ev Fllacdl al auvenods pa x
Ve vt altid frudscells, at ol geloliv

(x) *eM a e R(x) = 0dxeM.

R(x):= {0000 /'nE/NA 5,€R(x)A 6,€ R(5,. x)n .. o;"eR(a;,_’,,.o;.x)}
o5 fn  tlladte momns b x, ¥’ €M skiiven v
DEF ,

Y — x! & drteRlkx): T.x = x'

Delmangdun R(x) € AuL(P) festin adlcin af pormutationw,
dev haw Aammauseellin af Flladle permatationw, oy
wlatiornn x — x' »wlhy/bkw, ot man Faw Foume fra
x A x’ ved Aucceamuvt at aunvewd. Tltaslte peami-
fafcomir.

I diume sibuation Hhav v ﬁfjmr
PERMUTATIONSPROBLEMER. (L) Besteuw Foo hvet Fltadt wou-
sty xl‘fmoeu,gdm, 'ﬁ[k) = Aut (7).

(f) Bestuw wlatiomiw —> i mewgdu, M.
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BEMAERKNING. i skal uudnsﬁcjbw alt de fo protlenu~r e prak-
Frabee f:w{&mv ol meeu,gaaw R(x) oy welotronen —> th&.?m
e Cesbeut” ved does defivitionn. At i protlovumne Ce-
bcdew allss.  fro ew goven  sibuation at  fuude prakbisk anveucl-
lige (fehs. nuneriahe) Heriferien #L ab afgow, cm odew @ et
?Ju(/t e 4ut (P) (’wyo Y2 ?wm x, v € M) geldiy T € Rx)
ellew ¢ ¢ R(x) [au/a - x' b x> x).

N@W&Z)M Taw dww | praksin vew Hlsvarcwcte protblemmey  weeol

at a/ftvagc de Al Cadll méwmﬁc 7 e ltarlle fmmuk«,ﬁom.

8 T du i 6.7 foskiwevue sifwation hauw ve oyw‘i diele e te-
-A/a,?il due  ved
x> x' ;;g: JoeRk( : ox= x'

Yesteunle aclatiomn . ﬁ'bwobAoatwuLLjW oue dew groue  siuatrow
witf sdateden 4//011&, n:i < egmskwg—w ved dewne relation. Re-
wark M/‘DL&«JM, al relationue —> ¢ M allid ev traew-

'L/vm Mﬁmau&jﬁcd,ub af ew permufabon <hhe azfﬂa,u.juz af
il  af oo Elladle mmsﬁc dew skal auvewces pa, bestan
de  Hllaclt, ﬁmmﬁeho%w ot a/f ew daé'm«moaaa,

< Aut (P,

oy Mmouo?otu»

3 {o .0 [menN, 0, 0 eR} S Aut(P)
ev %"’“"7’”[‘7 ew  stadil doffmoeugaa Hvia P ev ew ma&,&,j wieengele,
Mam ot puppen Aut (P) e ewclitiy, g R#B, fvfgw ot i,
at R CAut(t) ev  ew matw%uffc Af 6.7 () {,,fjw e,
at Mﬁm R vtk fa meig olun M af Flladt, »n/w»ushz-

wlaftonne — 1+ M e melop dun M'ﬁ«ncuoa cehviva bows -
aclation. Rue e alhd (¢ ol feelote 0?45«. ’L(/{‘&/VSWVS/
WWMk.

69 B aupivne Pormutakiousprotlomn 6.7 rtgos ofte Gt ved at
ﬁf;tdx, 45/%»&6-&. tuvarcanln fﬂt deu ?wm Sctuation .

- e —— —
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Herwneod —wemes - welew at  vi marmene vl precisere ddle - af-
mo(m;m Fra o grome sitwation ovew | ew Swplod sotuatisn,
Aot m/belclme/u (0&& a/f) dew ?wm stuulcfun.
Vi #aw £ ekas. 40/?;, w{&,{o{mjw f: M =Y, o ) ev e
meugele  med  ew nebatbsen. S, Adlecles ol
TeR(x) = {f(x) S f(oa).
fois selabionin S iV ev hansitiv, folyo Foaf, of
¥y —>x' = £ S EH).
At £(x) S f(?(’) ev Aalecln €w %o/a(w—uaaqu ’fthitvqclu fn al x — x'.
Bt trekownwy ofh, at de &l fa,ca(céjc. per mewtadiorey
ov elemenliv ¢ ew Grappe G, v vk pi M. ] duame
scbuation Paw dow med Fodel S«olg,cs thvariauliv © frwm af ew
e ole Y  hvopa G vokew, oy ew af tulelruiicq £:M— Y,
doug Offyca(,w :
reR(x) = w flx) = fla.x).
Hevaf fv/,{;y,w, alb .
re R(xl] = r. f(x) = f(r.x).
At . f(x) = f(r.x) ev satedes ew norlvendi &Mjmf_ fo at Te R(x),

En ow tfuwdit en ellw Heoe tuvaiianliv, er dit ofle um&l:,?t
al %céwso/gc,, rue de o?wf ;«ww ﬁfsﬁce«/o/e‘cédgc betiigelsen.

6.10 EKSEMPEL. SOLITAIRE - SPILLET. I difl, velhenddte Eu-miaudns-
Pl er ew gruppe pude placcut ¢ ew relbe tutly pa & et
£t bitladt tek Testir i al Spuicgc wued ew prad ovtr ew uatboprucl ned
i et Flshclued, foml %l o ﬁmm dew prud waw spraug. ovey.
Kaw wmaw eude wed Hhouuw al fave 1 pid Mﬂaﬁc pa tbetlilt?
SVARI  wwoclell,, {J//” Bemo&;lcmicj 6.3) bestan P af Tiellits el
(vi faw tFewhe 73;, doue soue ew euaéo&.'j Mmaeuga&, BQZXZ) sawl
af enw 1kl a/ﬂwfm;,s/:&wmw, F testan af favveine s
pud o5 ikhe- pricd’, oy alle “mowbe” x:P > F  ev flladts.
Le filladte fmwmrlu#wuw svarww WL de flladle frcel, 7 af -
ﬁcewg/w sa beotis af At gome oot
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En optagt tuvariaut fir wved HC foert wdustw ¥  at %m?ﬁz
wutllt (=: a(x)) of plude ¢ B fa wonstoct x.  Huvis
rve R(x), fav v 70@{9{7«-&} al(ax) = alx) -1, oy ’[}r/f?vlog
X — ¥ = alx) > a(x')
[men it Raw vist <hebe M/zoum nogun ]
Enw wmen  Spoewdinde wwvaant fan f»af fv,[],uwu, wmade : J V= z’
bebagls andvgruppun botfoncde af  (4,,4,,4,,y) € Z7 med y-y,€ 22,
-9 € 2L, 4y-9,€2Z , og wmed = Lelegues e Flsvmoude
Rougu urtelation. Del nu mecugolue B € ZxZ i de he dilmicugdu
B, B,,Bz, twor B, {(t,})éB/ 1+) =V (tmmla)}, 7y fw«gt’ F(
wious feut x
fix) = (400, 2,(x), a,(x) a(x)) € Y,
twoe a,(x) : = aufal puwocte < B, ta momsbent x.  Ved ew ¥illadt
permutation 7€ R(X) wudies hoat af de 7 fl a,a,4, a med
t1flog v hav dwfr f(x) = f(ax), At f?'ffw, at
X —x' = fx)= £(x').
Foo et wmourtew %', wmecl 1 pud , feks ¢ B, , thav v<
F(¥) = (1,0,0,1) . Af x— &' felgow defer
f(x) = (‘Lf‘y e, fbjc ulegc} el £(7) = (&jc wlige, wlige, tye).

SPECIELT: FD'[?LuaL; et N, .
\‘.‘o o\’.‘ °
® ¢ m o o 90
B \‘o\o o\ao.‘q
© e o .\‘.\ oo
o\‘o\ L .\“
° \". [

faw 57 Aallon. P figurt faw v aubyeit By, Fou suoushoct z med
ew puwd © alle futlw fadew ve F(z) = (13,12,12,37), wenw hev
ev M%&W R(z)=2. Foo eu sk[&uj x wed pende ¢ alle M'
v pa mwav ¢ il amdinsle fan i £(x) = (12,12,12,36). ﬁf’jc-

v At fa  dudle wmdustow wwutist at fowmme L et o0~
stw, dev fun taw 1 prucl.

6.11. EKSEMPEL . 15-SPILLET. 1 oAtle velhowdts b~ masols - Ap il
ev 15 kvadiabinke briklon placut pa'f el tfvachiatiacke toel
med  Yx4 =16  Afelten, Aateden at tf Alt ev fomt. Et Klladl
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bl bestar ¢ at skable ew Aok tew f%t b watofelt, v,
Al ev fowl. Hudlhe f&uuhjw Ffeaw maw hRowume HLE
SVAR. ] modellun Cestin P af teticls 16 flten [V tfaw
fewhe & P sow dilmeangdi?-i(ig)e Nx N | 1si<y, 139} ],
F o Aestan w;ale 15 tikhkew sawmt ew fouw Tk O, g oo
blladte wwourbe o oo @fclulm wfﬂv(a(%mgw x: P—> F
De Hllacdle, perwutationww svuuy Wl o Hltlaclte ek, g af-
%’%jw sitiln af wmoustodd. Mew precnt : Beleguew v for
et Wllaclt wousliv x wmecl px'(c) et FlE, hwompa dun forme
Guilc ﬂudm//m‘gcs»‘aw R(x) af de hawyoo*&ikbnwl ey m’ﬁym
p med el af deds nabofeltz..
Bewoerk, at Hcle Jrup i G = Aut(P) = S, vuka ﬁ: de dlladle
'bwo'ush(, v ev huwie 1 tane, g foo 7wuc, mions e x,¥' e M
ev dw mﬁofu ew pormuntation € Aut(P), med o x =x! W
ﬂc‘f.?/nw dw 0 = %‘,
For at Vorfuuwuww e wvaiant &haﬁﬁ'u v Y=1x1], 07 T
ladew G = A (P) vorke pa ) via fokequel, dvs ved
0oE = sugn(o)e € {t1], TeAt(P), e=12/,
o v defeminey F:M =Y ved
te) 1 twin  x7(0) v Rovidinalo (1,1) med irje2Z
) {-l twin x7(0) tan kovndinali (5,1] med ivfetr 22
Ny ?uggw frn en Ldlladt pmm/u{w/iow ce R(x), at

Flox) = o f(x) = sign(a)- fx),

thi da tfwern #lladt pamufaton ev ew Mus/oou‘ﬂ'on wd by bhev
dtte tht at f(0:x) 03 F(x) tav modaal foteqe, o3 LT e f
*lant! Vi  dian My"[‘j ew 'I/t/vv(u&u,ab,? 'ﬁcﬁugbha

reR(x) = flr.x) = sign(v) £(x),
Avw ogsk  Raw wdiiy lbun

» F(x)
SPECIELT ats  foo fo momhe 24" €M, dew Hav duw boumme
ik placeut Pl samme flt (feks. i (41)),
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x — x! = st'%(,;!'/ = 1
Ae fo mo{wsﬁc vl aldse ”a//'wg{,” wmecl ew &5(74 permuntfation.
BEMERKNING Rt ev ihhe svunt of vise, at dew awforile thva-
waul gwev ew Alt’shcz/ohcl(;, &#ulcj,ot&c. [Peo! - ot ev
Stmart, alt ualuyt&: Soe'tmy 2.9 (2). J

6,12 EKSEMPEL. RUBIK'S TERNING. Pa duwwe velhondle to-
wicy o foew of de b sid delt ¢ 3x3 =9 Gurvede) Fltin.
Hidthe mousbe Faw i fa frewe veel de veltewslle vhtjmujw
af megm Accle flaolw Ve s %o Tl tia Fvad dew
shev med de 6 nidlnflin.

SVAR. I  modllin Testan P albsd af 8x3=24 %mﬂél‘«:‘/
o 12x2 = 24  hantfllin, olbd [Pl = 48, Seedvantiqv ’hugm

fmw/v, v dw ey 678 Wa(% elemunlin 0 X = AfG (P, F). 2e
il laclle pmmz‘nﬁom svare) il - Wugwm af scolefladmne.
Je Wzg,; ew dlmopugele R € Aut (?) [ s elemnli ev
pwoéulv% af 5 dijunkle Y-cyhln, wonls 3 eyhlo ¢ Fgrnctillinm
0? &yk{w ‘ Mtﬁllhm] 73 et frsle problun ev al af-
grame  anclivgruppiw R € Aut (7).

Fysisk hau vi &ﬁaﬁt e permutationn af P, dev Ge-

shiv @ al  skille tomisguo ad oq samle duw igue.  Re wclgor
eu mﬁ‘(/ﬂ?ﬁ,“,/:/;c, G € Aul(P), r0m malimatish +haw Geakni-

WA pa M;m& mad : Mamaaaw P fav, svaewde KL dun fy-
siske  situation, ew ‘shukitun” i flestan ¢ al duc ev widolilt
(  Rautfollio o ’%/nm% Rawbfellivne ev dedt ¢ 12 del-
moewjan medl 2 elewunlin ¢ huvew, Raldil fauliv og %m-
mﬁtl’&,m ev oddt < 8 do{ww?o@v mecl 3 a&,mawﬁmt ’LV-W,
Raldt Tydrme . Fudvidue faw o fout Fgnwe Hode
3 elemuntin ¢ H ew %a,ma} /Lce/tkcﬁrfjc: Bev ev 6 mutie
Wmmumyw?{fzs}——)f/ /4fatw,cw &3&__&___@, aéuoof- '
Waﬁw al ¢, *2) % Araruw tl due posifue M{O’észot%mj,w wan
%"jﬁw pa &Mjm Grappen G bestan nuw af e
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permutationw 0 € M(P)J Aouw bevarww dwwne shulbctun, dua
Aou o;bf?t’&[w Hotn K S P ev ew Teant, 24 e O(K) tu kaut.
HFois HE P ev et ﬂfnm, aa e o(H) el ’fymm, a? Lrtn
H=5% 4, hy} ev ew posifiv mmcumuj af H, sd ew
C(H) = {r(8), 7(7,), 0 ()} e posihiv wwmmercring af 0(#).
Bet ev Hlart, al qruppuc G hGav ovdin

IGI = 2l - 2™ . 81 3f

g at R er e mole/u, i G.
G'ruffou G pamubnen Ranliinc 0(7 ﬁfn/mmm, oy rirkeen
aldre 7%2 'moeugduu Kk Cestrnewcle af de 2 fauliv, 07 7aa,

'm/cewoa,m I  bestiewcle af & I ffnm, oy clerrreol o—gxxu /M,
ﬁvwm?:vm/cewgm Kode, W tan satectin 'L(,f:mm!nhouw
G »>Aut(k)<S,, , G >4ut(t)=S, , G > Aut(Kuv¥]=S,
Be 2 frste fomomntfion ev suyckbie, rg Clldl ved din Sidalc
ev wmed ew a;b{h{b Tebeguetae wndevgrippin SxS, €S,,. ku-
e fr den sicati howmomnfi ev duw normals mdw%%a,bc
€ G lestieuch af pamufationtv, Asue frer Haulic o5
'ﬁfa'zu(, (M aom  evewtucdt perrmunbin  feltic ferende U sauwme
fant ell, {if.,’mm)_ Fliquet frv permtationin 0y .. deficerco
e Howowo i, Aou < (ryv:v) &:lurww
Sigm : G —> {21} R Z/2Z
Vi tan ém%&‘,? sequm (07) = g (0, ) st (03,). Ewcdinclie ev
dewae %Mwmnﬁ e tvaianl, ¢ dew Forstawd, at

~

® ocerR = Sou(c) = Oec Z4Z.
At en um&? wok al 5\:/»«.7& e Plladt ‘L'chg%dgj
0’672 73 fev en T » vae = 0“7{ Tae el proctull af 2 7- &y/c&v

7 &«w allsi  fokout (addifiot shicwt) 3:173:1=650

Grappen G voke ogsi pi dilwmeugdue L S P butaewdte of
de 29 Baul fllin Vi foo Ablecdn em eprascatation s G = Aul(L)=S,,,
0 ved Sammensetiuug wed fotqul Sgu: S, —> {21} % Z)2z ﬁ’/s
ew Hfomomaorfi, Aouw v beleguaw

Fli: G — Z/1Z
ol e < €u va fm/_,k“,,d ’Wta&/u fuo wa,ch. ﬁ/a/wuv olen faff&a




A fjc tea 1981 é/:za?b/e% VE

07;,5 Flp  ev ew tuvaraul :

(xx) ce R = Fep (c) = 0 € Zf2z
el ew tltaclt éd’ﬂ“’“"j pg, Rout fellivne ev b proolutet af 2
7- eyklon.

Encliliy defiivern fr 06 G tofatione. Rot(s)e Z/3Z pa fot-
?W,a ma‘faa:' Hoos ¢,9: 51,2330 en posihun g af
old sawmaie %}m,m, H, 40 ew "70-10? ew gl peramufation i1,2,3}
allra elevaent & puppern Ay, Vely fr hvart %m H ew po-
for- %wmm'b&/mg W, - f’/2,3]5'>/'l, oy et

ROtH,cF (¢) = ?,”‘1/ 0o ¢, € As
B il Te G fudw w Lt Rot,, (0T) = Rotyg, (0) = Rot, (z).

ldt vi idwkifiecwnw Ay = Z/3Z, o5 opfallin Rty (7) € Z/3Z, ~allen
Rot (o) = % Roty . (9) € Z/3Z.
Det e Gt at se, at dulle faktik ev waflceuwgigt af e valyle mitne-
W%Mgf(/u, o5 al dev lewved defrions e tomonnf
Rot : G — Z/3Z.
AQitte ev due hedie tuvariant :
(xxx) oe R = Rot (o) = O € Z/3Z.
SPECIELT : Folgeuct Rau ikl wifous pi frmiogun (o: ¢ R):
Omtbytusivg af 2 hautiv, ouloylining af 2 byonen, flp af cu
kaut, 20fation af b %wa ~ tduw al 1b1e 1e4Tiun.
BEMAERKNING. He tuoﬁn//tz mvaviaulie ev fn/ch}:/c {lsthaleditian -
A‘m‘a? albsi, ab e G fan Sigu (6) = o, F&f(«)zo, Rot(v) = O.
Sauminselles 6 cvtubuell med ew f-dugnang, Feaw vi a,afa.a/., at
tide o oq 03, ev e peamutationn. ] R i (1) elenunln,
dw 3-cylbiles faulin %m%&,fw ’W,c, Sawuwmeusceller eveu -
4 we, rgp3-eqhlon Lpo
fudt © mud ot pavrende awtal sfdaume, haw vi aufage, ab
CeG,. 7 R fuidin emenlo, dev ev ot dobbltfln” af 2 hau-
f('/v, g elevunloy, A ev ew dotbbeiltiofation a/f 7 %w Seuu -
mnsells ¢ eveutuet wed et parstucle awtal sadaune, Taw
woaufage, al ¢ Ruuw Hlppw 1 kaut oy wluw 1 dyen.
/4[ NF(L/:[o“)zo og Rot(s) = O ‘ﬁ:[jw savi, al 7=1. Oq sa ev Jo
reR. . | o3
Speciett : IRI=161/12p2x 21z x2/32| = 2 -37- 8! - 12!
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RINGE

|_Ruisgbequcbel. 710 Rung. 1.2: Kowwmutator 2ding . 1.3: Rissghomo neonfs.
1.9 D&fu&?. 1.5 : Jdeal. Tdealw < Z. 1.6 70&4&«7 ﬁ/u—m‘wn?fuuj
1.7: Kanahtercstik og /ommj 7.8 : chu.&ut 7y mmﬁ&ét ele -
wmanl, 1.9 Zul‘iw,(ohmmg?oa oy (s/caw-)f?cmc. 7.10: Lcjcmm-
me 07; 1,11 Pm&ﬁcW, 1.12 : Kowmmmdtatcon . Ceutrann. 1.13:
Tmvobwtoriak. 7duulpo¢mt, Nelpofeut .

2. ,pvffq%oW'wmmqm Rix] i e variabel ovev ew Rouwrniwtatee
g R 210 Beskrivelse. 2.2 Koustaut. Novwminct polymomi-
won. Grad. 2.3: Gracl af suuw og produkt. 2.4: Nulieglun. 2.5 : Dévi
mmwj.z.é Pchoellilsc. Rodl. 2.7: Soetwmg, oue 10dein .
2.8: Aftedt /va{y%owm 2.9: Shuk;‘mso&tmqj For 7:0{7-
nomicumnkkvobtent. 2.10: %Vcotidzaéswtmg.

3. /\/07[(, quwmhukﬁdo‘n% 3.1: Produktartug. 3.2: Fuwkbrons -
sy 337 Mahicrvivg. 3.4 Enclomaufinting. 3.5 Polymomisms-
Wg&u A(x] 3,6: Poﬁomm/eﬁcmcjou N[[{x1]. 3.7: ?aiynoméwms-
%ujou, N[y, .. X, 1. 3.8: Faﬁdnmi/s/u/ujm N{MmT. 3.9: Fold -

Muq/s/bce/c/u%um ALLMIT

z/l/lfﬁéhaw 4.1: R- djch@ 9’2 Lte dgcha, Jordawu - algc&a_
Afloan "524&“ Assoeialor a/Cj&&m 43: Shulkturtiomo o fs.
7,4 E/csom/ofm,_ 45 : ﬁ‘nwomozﬂ 46 : Q&Caﬁ(ycﬁa Teleal. fuvo-
WaLg{hﬁ 4.7; D&fa,cdaycﬁacu Rlal. 718 Tnchoellifse. Rodd.
4.9: //fj,c'ﬂuwik_ o7 Yravaceuclint. 410 : Mminall Po’&;/fwomi-
U, ?wwt af ¢t elewment. 411: Soet'n/mﬂ
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RINGE

1. Ronglegre bet,

1.1. DEFINITION. Ew % (Ny+,-) er ew wceugde / Frsyuct  wntod.
fo- M/pm floner, e additcon : AxA — A ‘e fc7/z~u.z7
(}\//LL) > At c? ere 2l :é'/p lhatiow ¢ AxA— /1 e séc,? sl
[A,/u) — A/Lc salecdes al ﬁr’/juw&_ ev ojbflzllrlt’ :
(a) Mea ’ﬁausyu Yl addilion ev A ew Potwsne fader 7? ‘77“‘ .
(m) Meol Hens e Vel Wé;lz'/o o hateow ev A et mtonoisf,
[et) /’/w[h/o Likation ev dabiludi- w4t aclditcon.

Lo Formatatuse Gruppec ( A,+) Foalodis uuq cus addidove
gruppe, oy {rtk?%w ot N7 KMews mew ﬁm/lc elewienlt
haldn tingen el clment og Getegmir O (ollo LT: 0)
: Bt twvrse m bt addition w/ et elewment
Ae N hatetrs ol ol modially #( A o5 4c¢c7nm - 1.
Mowoscut (A,-) Haldes 2edgiicy il tipt; kafive monosd,
g tetegues  oft NS Ruts newhale elewmend Haldes
O/bujc«ws et - elemint oy ’Qk:ma ’/ (elle Gl - 7 )
Betrugrloeane Raw Mﬁykk&& ved 'ﬁjmu;uzuu

/'\+/u = /{,“.,/I
o Qrp)rv = Atfurv)
A+0 = 2
A+ (-2) = D

(fm) { (A/“)V = A[/u"')
14 = A = 41
() Alperv) = Au+dv, (ep)v = v+ pv
OBSERVATION. Foo alle A€ N geelolew
04 =0 =40 o5 (04 =-2 = A(1),




;—{ [z}p(,*&é(\ 198/ MiL ‘2)

i  clece ';Gr/LsZ; &7,%44‘7 ﬁ?fm, I eleq aui/.w[ af at
0) + 04 = (0r0)A = 04
g e sidsle af al
A+ AC-1) = A1+ A(-1) =/1[7+(-/)]=/"0=0_

BEMARKNING. Det Forudsoelles <hike, at O+ 1, £z
vt bentiol 0/1 = ///\ , tfrwcly v« A =142 =021 =0 for alle 1€,
A8 /| diddeiolelen € s& fald Rewe e tleaent.  Deww '&Licg

Yoaldey el ae ngeie Dg t¢ ﬁcjmlzu 3 ( 05,/525 ) O. 1 alle awrlrc

S S

mjc er aldsi O# 1.

1. 2. DEFINITION. Rugue A fealss Fousudodiv;

i odew foo alle A, e € A Geeloten

' A = ma.

ERSENMPEL.. @c Yele ol ct.pl?,(y/'z,, 2 +orumutadev /)/Licﬁ
(z,+,-).

BEMARKNING. 1 ewtwew fauloj N auw ew mugdsal _rreldy-
plikation  definn  ved
Lt o Gt at ac, at (N,+,7T) er ew awg o dew alsles

/\,/5 WL'Dﬁloam %u@ og ’5t¢c7vws /lo’p. H v 1 e ot -

/m/t/t)[n%) er /= ZOP.

1,3. DEFINITION., FEu M[&f[z;[udcj ¢: = e llenn /u,u,(?c
/—0'3 N hkaldey ew /’Izbuc@—) ﬁm«uawvné) twey e wapelc-
levev  shaudcturtn € dun Foustaud, at

Plyrm) = @F)+ pln)
rlem) = F(r) elm) ruer
=)= 1,.
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Ved r_ﬁ‘-‘f__é"-’.lm_.f# for Yoo niotfion P [~ — AN fostas ou-
?ma,ffl/m/(u:/7pau ?"’(OA)_ et ev €t at s, al @ er k-
bir, nebop mar homwe e ¢(0) = {0},

Lt e + lart, al sawmituscet %tug af  howoncocrfion
77 s T = A Uﬁ (7 A — I er ew ’ﬁofmnewfum,f{ 500’9&:.{!%/‘!.
Cwcdvidue ev duw folewtishe  aftildiig Id, i 2+ 2
ew  Homoon f [aﬂl A=A ’

Eu {’”tb:fCé'i feer f@wwﬁumﬁ p: [ =N hald a;gr.wf e
Quing - ) oo fe.  Fo ew sadaw en egin dew terese aftiled-
%w% ew wouoe fe c/:/: A= T :

Ew  houtemofi p: N =N af %»[4{ tw w7 sig
Al kaldles aﬁ//}i cw  euglo %Mflﬁ 79 Tvey dew en 510/1 /e -
Yo A tw au<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>