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1.1. VeRtorrum. .

Ovevalt £ del folgends btligwi/ L de reelle
bals legeme R eller de HKeovwpletese fals leogeue L.
Det bewmvhes dog , al megel oq9sa er gyldigt fof vil -
knrlige kovimutative legeme,

En Lhbce -lova. mangde V, wed elemewlor~
“, ¥, W, -+, 5i9-£5 at vese et Vel torrumn ovev ée.geme,tl_

borts dut~ o givel 2w Kewapositieu. (4 ,v)r—> wty af
VXV und ¢ V, keddit addeliow | on en Ko posittow
(M 2) > Ay af LxV vl oV, katolel mulfiplikarisu,
saledes ot fplgevde belingelier™ er opfoy/dl :

(t) Ve,reV : sty = ¥tu
(if) Vu,x, weV ! utlvtw) = (aty)+wW
(iid) JdoeV VveV: v+o =¥

(iv) VeeV d-xeV: Lt(-¥)=2
(v) Vomel YeeV ! 7\(/&!) =(Am) ¥
(vi) VeV ! 1v =x

Vimel YeeV ! Opu)y = Atuy

(vei)

(viii) ¥aelL Vu,veV @ Ale+y) = Aty

Ex V ot vekbtorrum over L, faldes elementerne ¢V

veRiover , o9 etlementerne ( L skalaver, VeRforew
Wiy latdis summen af 4 on ¥, o9 VveRfoveu AL kal-
des plodukdkt af ) oy v Vekdovew o katdes nul-
vekdovews , vektorew =y kaldis e L ¥ modsatte
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Vckfof. Sonv beteqgnelse oo vekforrumm el bywges (VL)
eller blof V. Veleulcv'r_m ovey R hav, C katctes reelle
K, komplekse Velefbﬂw |
| Det bowmorkrs, al beliwnelserva. (L) - (iv) welop
ndfrymbar at (V,+) o tin Rowumcwtativ gruppe ned.
o Sowy Muﬁn/e/(m.&w’f 6g =% Sod tavevst &/{Wﬁ{
X -AH" QMM d‘vr/af, ot 'lulv'clek‘hsw ) d;&w AL
veletor madsatle veklyr o tntydiat bcsl&m'?é. End vt -
dive. foldosr, at dir- fot vilkarlpe veldretr w,x eV
Londis neleop cen velefor xeV med #+rx =k ; nunblsy
X= L4 (-B), Souv 0958 befegues v—u og katdets dif -
Jovencn, af L og n. Tt vio=x, kan nan elbd
q/ yY+X =¥y slw‘k,aé.&=g | -
Af i) ke, slutles, al man vedl addiFion, af
fere ewd fo vektorer ko wunAvare ;qfea.de;e(' 2l
anglvelse of deve otdi., hvorl oddiHonerne wr -
foves, Af (i) ban dirneast slutles, al ew sane of
Here vekdorer hhe ctfhauger of Aisses rabeke folse.
For mulbiplibitisn of tu velefdr med flere skalaver
9“% Alsvartnde , o€ parealesel Kans wundvares ,
swml. (v), De dishibutive love (vii) o9 (vz'.?.'{,.) Ha, ted i~
des /7:{ %4 LQ‘C’//M:Y’ ldg?" (t’l«dﬂ..h))f) aw el Swm.ml;,mdtﬁ
For on Sumn XgtVy+:o-+M. Skal vi eped bruge beteg-
nelsen, i"a. Qet viser sig af vave bekcvemt at keoana

falte. owr den Fomme Sum , V.S Summen af Mm«,
veKtorey ; deune #H'llegges wwd,wa, 0.

Vi skatl vise noqlc scunple reqler Fot m el ple k-
Hon af veltorer med skalavev., Iil X o M bl g~

e vilkat bine skelaver, og & o5 x vilkariye veklore,
galae&f:
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o Avca @ A0 vuza

Vi hai= Oy = (0+0)y =0xtOx , hvormed OV =0, o9 v¢ har™
A0 = A(210) = Aa+AQ, orwed A2 =g, Er onmvendt
Av=o o A¥O, s 2 =Xg = AT(AN) = (A" Y = Ty

V. = (1) kefdts nulvealew .

"

(2) '(/u-%)_\z_. ;/wz.-:&_
Ve har AL +/a-2)y = (A + (pu-2)) ¥ = my , hvevaf (2) feslger
EECR A(w-y) = hu-hy |

Vi ohar At Alw-¥) = A(x4(a-)) = Ax, huvef (3) fulger.
" R P VI |

Indeatles m=0 + @) fas (-A)x =0x -2v =2 ~Ay = -2y, o9
Clwdoatles woeg < (3) fas A(-2) =AQ =%y =Q=-%y = -Av.

(%) | Dy =-¥

 Todeaddes Az4 A B f& Dy = 1(-¥)=-X.

Bemarkhing. Lad (§,+) vare ew gruppe. For
9eG o9 nEN defineves da den nhe Polins’ ng af
g Som Summen af n addevder 9, ‘

-ngzg-,u----o-e.

Dornast difineves, shady for ne N, don -n) 4 /soZ‘uuf -»)9
ved , | | |
~n)g = n(-9),

wlsa
Cn)g =(-9)+:+(9),

hvev~ -g' er det Al 2 cuverse elewmonl ¢ grappei




-
4
8

/J"?ﬁ,‘f “f b f‘qéc}"—/zzf‘
Endilly defimeves den. O'fe plucs. Og ved
g =cr

hve ¥ O 2~ &tusprrens newtral elewart. EY nu (VL) ﬁff
vebtotrum, , blivey (V,+) en kompmaundativ grugppd.
CFor neZ og YoV o har symbelet AX saledes 7o be-
hdunmges, nth. g deds ”’s'roéuts&:f ¢f :ta/:;{gm_, no e
veleloven, w , 9 dols e n'ée }a'&«.s «f X. Lad ;M
el @eblik skive nrxyx for den w'h polucs of ¥, om
Sastbolde -&e?‘»;m(.!fm ny Jév‘ produkiel a; n 03 a
For neN o9 eV galduv oo, ‘

NKY = x4t
=AY 4o 1V
N CLIERES DA

- .’l_\.{,)

hvey ﬁvs’/c @&.Lsﬁgw &g~(w_«,ﬂ¢$ Vcd.._ 467[{'1«“.'/1'0-;&_6%
af nex for nelN, audid wved (vi), on tredie v A
(vii). devefdor Jas , stadg for neN, |

(~n) % X = e (~-¥)
= n(-¥)
= _(""l).‘ﬁ,

hot ferste Lighedalegin, begramddes ved definitioneu.
at (-nyxy for nedN, andet wed At ovewfor viste, o

tredie ved (#), Endily o'

Oxvy =8 = OMx ,

hvoe Favste Lghedoliqn, btovundles ved &ofinikounev. &7

£

Ony, on amelt ved. (1), Vi hat" saledes ny =ney fre adle
neZ. o vaV, — oy bedrgunlstn. NxY e alks overflodig. B
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Brawwantevannyg, oo don Lbrusnlore gemmelni htmdey
bigrebel v gecmeliick vehbm * © plami” oy 2 i mel”
Ltrumoleir addihon ¢f Zo gernehiike vehtper oy ‘amnl -
Hplikatinn" of G geouctish wthto med b recll L .
/L)MJ(M, u/ 9W5u,'.ré¢ at e fovt~ C plamtne om < -
ek &t ((med de egtustades, Son, begrebenue Tl tayges)
ekt o3 wthtorrum 1 Aefeni b adte 177 (Ve
skl Lot Mndr Tlboge Yl spevysm el cun dens
Lt Tare gerwalics grnndliay , twd. bde ?4%7@)

Edstnptl . For buent ned/ o L™ ot w—a’er‘merww
over L med Row.posiA omerie

(Yu“'JxM)*(bu“‘J‘dM)"""/X!'r'!;lu"“)?‘hﬂ‘é/u),
Q((XU~--;'><“)= (’A’H)"'J’)x;‘\),
T mzl fan specedt L Sowe vehforrame ovey sy cedr,

Chstmpel. Mot LY of ol Hloor of domeler
fm. L 2r et vehfrrama oved Lo s Bowpesitiorivrwne

(s Xg,one )+ (Yodaye o ) = (Xt datn, + o s )

‘X(X')X'lj"* ) _'= {“K1)gxl)¢’-)'

Chotmnpil. Lad T vone tu wiilhonts hbe -l avadus-
e, on GH FlTL) beligne mmawgdus of e afbilotrmniget
af T o &L Ty pye BCTIL) o Ael defreres
gty € FCTiL) e

b 2 (pryp) () = Qi) +%4 )
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t = (AQ)(t) = ) qpld) .

Heorved o 9‘(7;&.) crgMmn serelt Sou oF 'ire/ev‘d'rwu—v :
over L. Nulvekfrvon, o dun koustanl fumktfioo.
z;—,o, dws YL P& FITIL) methoalle wvehtel ~P o

pombhrim ¢ s (~Q)L) = ~ple). — EF T e endilig

mamade med n e N dementor, T = fi,, 0,03, kan
(FCT0), L) cdentoficeves med (L™,0) | voted ¢ e F(rL)
sdun b fionts med m-sathé Cptt), ... ,p#))e L™,
E T e nume rabel mangde , T= Tt ba, 3, lan |
(FCTiL) | L) cduloficenes med (L¥,L), cdet @peFre)
ddantifictres med folgen (@lt), pll), - ) e L™,
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12. Usndervoummy.

 Lad (VL) vane b vehbotrom . Ew bt - Lo
dd%%d{, U af V cges at ~mre b wwdltrrume
af V, avia For el Fersle adtdibioni. 1+ V wuslicerver
o AAliow ¢ U, d.v.s.

(1) Vu,velU : usvel,
diris o del Oudid amaltiplihaliont ¢ med
dhadarin P L wduciren tu wmudtdiplibidin < U
wnedl, Shalonis fre. L, dov.s. |

(2) Viel WvelU: Avel,

09 huto For Ash Badie U Lenved, liver, ovgamiserd
Ao, ed vehborvruaas oren L. Led phstns, ot Lo

dldole belingeloe Folotr af s lo Furc%. Forst &-‘ |

moankeo, at beliigelavrman (L) -cel) o5 (v) -Cviic)
scele 1,77 075/4.9{ ey c;p/%{&f' ﬁy U,_da« a&.«e_« el
For V. Tov al wmae, af (L) o5 V) 21 qpfylal Fm U,
o il Wshaktibst atl jontbgere , at seved walveks-
e 8 4V Sovn dun BA tu vehtbe ael) mrotontly
athetor = ¢V Glbgvey U Fov e 'vvé«‘cak@ vet b
Uel 4on vv Cu 22 €U red brwg 2F (1) s1cle 1.7.3 o3
(2) cvtntre, o5 o/ bt wthty well Aan wn (-7)4=
—a €l wtd bruq af (5) ol 773 on (2) cveHor. ke |
Yty Armed, : |

IE% b -Tovn difvwangde U af (Vi) ev el wmdir-

T, b 03 K bww belunallavwa, (1)(2) e op fuldf.

€y U & 'me, sa_ ot mdvelbereny 4 V bdlioe mulved-

ty ¢ U, s A U Lo vehetor 4 el madialls vehtry —u <
V ot dUline madond ekt 3 w ¢ U. |
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Qet ses Ll al MA2) 2 Lusbtloliede ed
() Voamel Viuve U AeruveU.

et benankes, ot (VL) llid dav [of o9 V soue
dMSm UC\/

Lad U, ieI, vere vudinrwmn af (VL) Yo belivgel-

Sua, (1)-2) & c;of_‘/fét{ ﬁf bt U, L, o de 05::? op/?fd,{,{ Jol

DU, o & 2 Wever bhoent Ui, 4ar i ogsé 2 [, hyor-
vy’ QIUL' P Fulgely geldec:

' Falles g din, af v dtrwman af (VL) 2 gew. ézt
wm b, af (VL)

bad M vt wm dedwangde of (VL) da V selr or
b i af V, 20 g dive of wndivimn, af V,
Sown udihotdinn M, dhe T, Fabllismangdin af Al
wmdAn uarn A t_‘/é(ge' 2t ﬁwjzuu&, £gen el unedintummc ,
Sowns tndthotdis M. DeTe pundinrmm, kaldts dit of M
ndspaomdle &l&.*/‘vﬁ&wuéva.gi Uwndirinum, , o belegies span M.
Bt 4 it ol wndiprinn, sow lndiboldin M, ¢
e fovstond | af Al 10 pwdibotdt o ot awdll
sadonl- 3&@4«1/6/ at S}bat«ﬁ z fQ}.

Kad Y1, ,% vore (ikhe Mmpduendis via  forséellge)
ackbree frao (VL) G atbirer L af Fnmsn '

o P
_\_l_‘:‘%'yqf"~ +)FZP - iz_).";¥‘:
»4 ’

e gy, Rp el Siges al vore o Lt av b cnbima Fig,
'Q)[ Arrehter Xy, ¥p ( weal *&eﬁlq'&,,ﬁ/m\,z /'\1) SRR QP_) .
Qet adser cop behvemd rps& ot kumme Fle cun i Frmne
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lieankowbination, AdV.s. Luearhkombinatontn af mgee. vtk
tovel ; dovne frewashlier L, | overgasslamemeeloe meed. , a5

Aden Tovmane Suam, bar wvardilew. 2,

Db af to delvmavade M af (V)LL) Méra:ﬂz un—
drrunn spanM s Bk med Amaugddec. af Liear -
 Rowmbinaloows af wveketrer S M.

Bevia. Lad U beligre musylons of lirear Bou. b6 ~
matoner af rehtorec fon M, btwnark ol @€ U, det
er klant , ot ethoit wmdivram, , son wdeholder M,
Hllige wdebotlder U speciell o eltsd U wwded ol
c spa M. B Lo anidin si'de o~ M b barl iude -
hetdt ¢ (/; o9 da. sivel spummnminn af fo Uivt o o ourn i -
maticwel of vekfrrer fra M Sow. produrtel af e o
skabal~ g bone orhesvn bitnn s e f Rt fra M ™
o bnesarkobiralion of vektoies frao M, e U o
wndetrimms, Feraf ﬁwga:f‘, ol (U wdsbholdel .s/cn_!_h/]/?,
Talt Hor i alhd U =spauM, soue pashkiet .l
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1.3, Linear 4;"5@»@% bod  on .M,wa:ﬂual..

Lad (Mg, oo, 3p) vare et se? q‘7{ eéufe(ig mauge.
(ke nodveudigvis Yorskellige) vekfover fra. €€ Vel ras .,
(L), dei findes do. skalaver Ay, < )hp, s&ledes oaF

(1) | Mg +er0+ Qadp = 0,

Mmk'ﬂ Ag = =)‘P =Q., Hvis 1) kun e ep)&,—(ét‘ -/o(‘
M=t =hat0, Sig‘e..sv {@/‘&f /.v,)...,![,)‘ ot vere Luwtart
uafhaunaiat, *vis sakl thhe of Wwearl uafhagcgt,
S',’(s act 4/&‘ vare (neavt afbhawgial ; detde kominey”
alsd wd pa, at der fondes skalaret Agyooo,Pp, Soua
Uk alle et O, sletis ot (1) o cpfuolal.

et viser fio bekvewt ot kuune ‘!Q/c. S o
forme sel ; ved dufinitisw, Yashelles , ot defle er
Lieerl uefhey gt

En (e AARE of fosnuw (1) kaddes en Lueel”
rebation mellem. veletorvine Yy, +e-,Yp, dene Siges o
vare tgenllin, hwis cdde  alle hoelficlenterna Ay e, hp
o O EF cwolelisl (evt. fomt) sal af vektrver o/
dse CUnearl wfhomyiglt: ellor Unearl wifbiecy ot ,
eor Sow oler beator ey hke bestor Weow-Li qw{-
by lUnear relalion  mellinm vekfrerne | sattel,

Et sat é&s/a'ema. af een. velRfor y. o Lueerl
afhougigt, e © hun wrs dur dondes tu skalar A vo,
Saledes atl Al =0, adbd buto o um hy X =o. EF szt

(x4,v2) beabende of 1o uehbrres” 4 butarl fhauwyin,

harve a3 hun, haia i Lundin stealorin b1 o) Ae | Soma
Licher beqg: el O, scledes at My =+, =0 , effa
s oy kun b Mondil 20 af ol Fo veledocol frewpa af
Cdins amdan Ved, mulipt i kaTion meol e skalar.
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Nar et delsat of el vebelorsel er Uneerl afhaug gt
o bk Settel livean?l aftaungigl. Thi ( o epentliy 4 -
near velation wellon. ti del of salderr vektovor foa
de ovrige BLfres med Recfteiienlin O |

Speeiedt woleves , al A veletr/sat | ssun wudeboldin

-9, bl sou. wdiboldr Sammnst Vet 563aa~9c. e~

&Mmé a,f‘\,d,udtjf

Hver b delsal of et lineart M/Aa,ugtgf salt o
lLineant wathangint, deth er blo? L Cuformalivang of
resulbatet ovewfor.

E- sal (%1, --,%p) , hvar P22, 47 Uveart afhava -
(ql, hovwe on . Hurv hate mM?‘&Wq‘ vthetorowa. 1
safdet kams Frtwn shlles Jouo ew, W&n«,mmém
aof de p’VMa

Bevis. i sded t o &k-eazfﬂ‘ QM[@T/ .Aes)[n:f M

(2) Mg+ tdpkp = 2.

Ved eventaed oninumneve rong Raw opnas , «f A1 #0.
Veol mulbiplibation, med = N olo2) o efferfplaode
QMAO'W .4',7L -—y 5[40/4 A . ‘

CRsee s m (R =

¥y e el g Unearkow binalion «f e gvrige veletored.
Antns suvendt , &l e af vektornne e e Livean s -
b walom, .e.f de gvrige ; ved eveutuel sminumnere -
Ty R Bprda , et -

lﬂ=/ﬂzyz* Law MP-‘{P ’
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Addives vekboren =Yy Faa
O = )Yyt Vot UpXp

I denne Uneate elalion o éce#c‘aeuh UL ¥: fov sk
Wy fre. O, oy Sw“d*f Coyyenr,Mp) oF folotlin lLinearl
wfhanmgeat. O

s tns vd?.'/of’_". Ko 14%.5#//{5 Somn, Unlov kew =
‘ bimn.l'z'o'wv af vekloverne ( et set (.- - Xp),

vil. heefdicientirna (. frernshillingen, vare edndist bestem -
e, s e kus hms sw/cio'f /xu G¥) er Wneavt waf -
‘\.Mtqt '

Bevis., Lak

43) _!, )1&’11' T fAPXP
vere ew 7L"W$‘/l'//h~9 4;‘ Sova kabém»‘iom af
| O T MMy ot fapa
e vilk;rk'g Lnear velation. mellewn velfovetin s, e, ¥p,
vel . | |
¥ 2 (Mtma) ¥yt - +(p trp) Xp |
vert tn fremsklling af x. Antages,at  fremshllingen.
(3) o~ tdydiy | Kan sdledes stuttes, alme .- =pp =0,
@ W‘—) d -Swtr' (-V‘r}"‘ )&P) Ve A{'uaﬂf “:‘/Adu'g- :
Lot EX

XMtttV

en vilkarly fremskl/ling o v, e

L = (21'v4)¥1+ 1 'f‘(ﬂp‘}’p)ﬁp. :
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1444-{4945 at sw#d‘ /.v,, v ¥p) e UnearT mjl.augqf Sod
Ag=Vg & 20 dp=p =20, 11'5 derve i, ﬂx ]‘r&wu.ﬁ‘t/[tkgw

(3) 4 wfydiy, O
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14 Dimensiown., 5&5&, Kooy dinatef:

Lad (¥, -+, %) vert o€ sai «f voleiiel jro et vl -
Tum (VL) . Ved Taungen M(l/i)"’,‘_/p). a caddil Sfov sty
| At mwabza wals PN veletever ¢ m’g..ell WJ/E‘ c«..a,;&%ia:‘;ﬁ.{gn
gt dlsat. Jet fmane @l had vaug O. EF sl mad
rams O wm&@&&—ms@z‘ aléefef sat f;éfm_m,,
(), 2)

Lad M vare en velloarion meaa </ V. Ved
ramaen, T M af M Joustis supremuny ot mawgdii af-
de TeN, for hotlhe dor dondps et saf of velbrer oy

M mneh tams T Dot geldin olhsd MM =0, kv o3 fun

o M= B eller M= 2%, dur gatdet M= T €N, hiis
on kum hute did Limdie et lweant wafhawg ot 7 -sat
(2y)c+0,¥r) of reletrioe o M, Mo wlet shdon (re1)-
sot, on dut galdil oM = 0, hew oy kums hue Al AT
Hunt neN fondia M‘W‘f waffangigt n-sal af
velefrrst He M.

Er rgM=Te Ny, Sorstis wede of maksindsal
M ot Uneait wafhavgyt sat of T velehver fro M

Ved dimemsconen, dimeV af vekfrorumamet (V14)
Srestas ramsem of V, it V opfallis soun ditimeugile
‘af Hq selun Let o Elant, et dir dos omsa fr edbueant
wndirnoans U of V getdat diml =gl huoy 9 beten -
i~ Tomgln. of U soun. MMWQQ_, af V. thg Ao, V
oo , Supges V af hare emdily dirmension v ol vt
eundilio - i mensionnll, EF ek tfrivunn harr Aurnatuns be
G haria @MW&f /m»éu%w«f

Ec (VL) o endilin - dimensicnell veRAvTumas, S

Sis red e dasis v V et lueeil wcfhaugigt sal




Mat Ix MA-7 | vz

q’- v ehefoyet 7[/\\ V, S0 na Mbv‘fngt-f’ \/, —('4;(16 et sat Q}‘L
vektrror fon V Siges ot frtwn brunge V|, dirnsowmm V= spauM,
ey M belogrid mrenwgclion of saldehs vektfreer, &F vekhrr-
T a.f A tan s, O. har b lowmnmee sat Seuo (eneste )
. badis, EF hovedpunktl At felgen i ov ot vise , ol X
vekdersat of s bagis At V), hesie 1y kuw ki el of”
t ndesimlsat fr V. Hennf fr—b\mga‘w‘,tt ohurnt
velbrrume Vooof ndidey Ao Seow, Lt /'ww‘wdxaf') Lo
bagia, oo &l tahwl” bage wdihslér A4 Sarmaia
antrd vektven | mtnadly dim V. .
At o Kdligere safning (side 1.3.3) frtunpad umid -
dilbart ' ' |
Et_sat of vektorer fra of endidiy ~ dinbnsiowelt=
vekisrrimn V £ . basn Fov V, bww om kuny bove e
veRbr ¢ V hat~ v 0w kun een fremsbltuns som Unear
Rowbiwaduw ef velfrrrnt 4 SastdeT |

Dew, viderc Wd/ULSpoem at é.egww damwucm,
09 basis bygeel~ ph redimstatnde foinm Lo tole " nd~
skiftmmgssatnimng ¥’ sart folooudte Fyelpe setning

Er M e dihmande of e vekfrirum, V med
anz'f’éN’ e w(x”...’kf) %4 Mh/@.&im»{‘d 74“//\7)
28 kam, hver vekhy + M frew stdls Sow butas Ko -

binadion af vedefrrvirne. ¥y, -0 ; Y.

Bevis. Frr hver vebtw Y e M er sabdet (eqy - vr ¥)
Liveart afthavsaf, da. At cudiholder T+ vektforev,
I tn enendtiy livcar elation wellown satlefs veletoe!
kain koeff Clenlin BL v cheke vare O, tdat dut ellens
ville bolf ti costtiy luear +tlation wellewe veke-
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vyt X1,k ( Shid med | at Saldt (.-, ¥,
b bnren! waflausigl. Heeef sbotes, ol v ka frem -
shilles sown bitoy bovnbinahonw of ¥y, 2, 0

Udskiftningssatningen.: Laa Y vere ot veRbyyyam | lad
(¥4, ,¥q) verc et sat «,f veRtorey Fm V, Soua fr&m-
brimaer V, o lah (4y, -0, tp) varc el lwean? uaf -
hauwy int Satl af vckforer fra V. Q% o p£9 , op du
Lindts @-p blaval veltovorna stqy0-, Mg, Somn Sarnmen
Mih by, ooy by Frtembringer V.

Bevis. In Xy, , ¥y Mér%ﬂ V, kere 4y frowe -
shilles some  Lweor brunbi nalire o Addue vekedorer. I ene
sadon, bmearRovbinilion, ma mindit Cen af veltoler-
e X, frrelomna med b frao O Sovskiblly keeffiel -
ent; T ¢ neavlaat )/qjﬂ(»vd&. " hawe He=0 , ¢ shd
med , ot Ly 2 o velehs < oI livean? ueflauggr
Sat. Ut ke auleges ot ¥y hat tn oo O forskidiy
keetliciont Da, kKam ¥, Prowsllls ssun luuatksm. -
binadiw, «f veblrivine Uy ¥, -, Xy Disse Vektores
vl daf vt rembruge Vi thi tubaer VRPN weV o
Uuenroom bihadln «F ¥y,s -, Xg, o9 erstaffs ( e s<-
don, btod ksvabinlon v, nad ta &AA&M‘CGW&{R«A‘M
' a Y1) Y2, 0, Yy, 7/:0 W MIW SEun LQ:,LWL_-—
Eova b, of Lq,¥,, ¥y Ev pZ2, belrunbes
Avrnant vekdrron 4. D e felse A wefop vitke
Frevwnshilles som ow lieaslosubiraticn af My, ¥, ) Y.
I en Sidam Frewshllivng ma murdof cow «f vekte -
veoni Yoy 1Yy fovehommns, wid G Fins O forshel-
Wy heeddiawnt ; Hhu dlors ville te fromgs of 24 ved
mul fiplikafion med b skalat, ¢ Stric nud, o€ 84 »
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4y o veltover o ot larant wifhaug gt ot et feaur
alges , it koe/licionlan TU Yo 20 forskedlis Fra, O.
da krms Yz Prtanshlles seun luarf sy b nation.
et _u,,gcg)yb,.u)yg, o9 il ndies Sow svtufore, al
Addee veleteror frewbronger V. Sdledss foitsatles, el

vi efler dd &G shrdf et e frtwbrvnnsr sl A

V  beetaiide Qf La, U Stml F-k <f vek Fovevaa
My, Ya o Var mu p>q , ville vi tude med Seun
frem brunsorsatt at x[a‘ Sebet (24, -, 4g), o5 2rhwer
af vektrrorne Lgy ) bp sklle da Aawt e Frewnslil -
bing Sour baiarkoundnalur, af b4, %y , ¢ SPAEL e,
af saddel Ciqy o, 8p) er luea? cafhaugiof. dev gal-
dor S s FEARet pE. Hovaf frmmar idsie
af o skifh amngsprecessen brumes AL afstubing (P
5(){@' horgrweed aa:c? sa‘ﬁMMQms andinn, pfsvfmu(,w vest 1

Vi stk haveflor wdlwytbe. helpesafmmen on wd sttt -
Ning ssebmmmen, ; red. bevsch v A ASorsh af Lo Fplocu -
de satvmerr doy kun Wydlpe satimmng e |

for ethvert uuderrum-U cf el veletrirunn, V g eldad™
dim U € dime V. Hvo V e endidig - Muow getcdil

dine /) = dbva V  hun é U=YV.

Bevia, For dim V = 00 o &t~ Gt of vie . A AunV =

TelNy fun div- | didwdugdin U of V ke findis

lineasit wafhavgyige sat btotende of fere ewd T vereto -

bl Lélper whipledon  E1 Ain U= =7, Wi

o mmnelsat 4 U Tllige vere ot mabeimmadsad fof

Vs Uslge Malpisatuimgen vl sedldit da frewn brinoe
bade U eV, harrwast U=¥. U




Mat 1x 1997 1.4, 5"

vE}lxww{- ¢ wiltdig -darnneinsionalt U'C/Eﬁ*f?w\aw V bar ece
baass . Enbwir bagio ot V ondiholde) it Sein s amtL
WRtrer, i £y au‘mv

Qe AA\«MMSMM e i, danddelbas /arwlww.x
Q?‘ %M smg : |

Et sal 4,7‘ V!,ﬂ'ﬁva‘ Ar al by -dinvuscowntE
vekigirum V of . basw fv V, Ao o kuw busia Aot‘“
or- 2 malsiwalsat Sov V.

Bevis, For iV =0 or p:AMM 7</*¢V‘Loéé Gﬁ/éjé‘//f.

Avntuy ditebbir, at din V >0 § matsimal sabdere og do
evenfuelly bacer el day, ke -Tomme_ st EFrr? Muek -
Simalsat Lo e bamin 5 fi ef wakocnolsal 2o lag -
ot mathanguyf, op Ut frewdronger V ifplge hyadpe -
SWW\@M~ Lad ormvendl (.Yq)"').\!'.) vere tm/ badts

Sor Vi oda enhwor bats st o thues? wafhawg gt

skal At 8bst vicws, T g =dim V. Ulnhedin g & AV
fetlsec <f, at (4,00, ) o ot biearl wafhaugish st
o vekbrr fon V. Y pR dew. sodiun scde (g o)
t ilkariagt lLneast wafhangigt sat of vektoer fra V,
58 gaddat PEg f3loe l«.ddk(.M SMM, Loraf-
Frtmasar ot dunV €4 .0 |

Ve sl dirmamd v

F{‘%WMM afx/f%bbmm V 2a/-
der  dim (spant) = | o

B, Trf'gM O oy 74~f‘13/14 oou‘;o:.SM.éw/e/mf‘

gyldey . Er ’@M *I‘GAJ oy M (tyy e e, 0) e maksl -

Ml/{Jﬁi ‘{1"( ) mj W MW M -ﬁ@{ ':Iu’@?'




Mwl‘ x fM--?fa. | : LH.6

sefrmgen frtmshlles somn luearRombiniding of v, - v,
Bt Sarmane gl Ao cwe Cnhned” veldet X € Spane M Ay
¥ Ffkas ﬁ-wk#’//-es ey (e e, Binating cf vele forev
fra, M (sml. side 1.2.3). Sevdet ()., ¥y) Frtumbringer elh-
su Span M, eg dn dd Ullige o LivesT wafhaug gt or
it . brgis for span M. Tfelhe e Sforegaende sat-
Mg 27 Saklel dn agsz et maboinnlsal Sfor span M,
hrvtmed. dim (spantm) = 1. O

Vi skl ema@ e !

Aad V vere of velbriramy mied dimV = VLG/?*,_&J_
bl (Be) 20, %p) vort, et Licart uafhtus gt set af
veletorer fon V. Hrin pE i, Rane sedlel (oo, u,)
Supepleves L o bm /"“’ v "‘f’( Hllsjelic ¢f h-p vch-
Wﬁ‘ﬁl} ) Ep,

Bevia. Lad (¥, ) Un) verc tn baiie fov ¥V (snl.
Side 1.Y4,5 ), Lietlse Mvséé/wg&vfw'\gew rwdita oo
Rop weRIn Ko, i, Uy Sl vekobreorna. Yay ey Y
S Samnmatwy wieel %MM My, 8p Mb"%“
s V. Sates M:}'_@.,)...)g.ni Jban at aktsd Adim (spanM)s
n . -I-fﬂ'(jt e Miu,a&_ sefuinng har vi da 09 sa
a:gM =n /ww«f ﬂl’#, at setl Cu,, c ) 47 beant
wifhaupisl, on dirmed o o basio. D

Et (&1, ) &4, baeo 74« el ver Byvvime [VJL) med
dim V = €N, s& har hver vekfsv X €V ew og kun en
ﬁmsﬁ’{(w, Se, kamé{hnﬁm mf _g/," Y T

rF ve&a+ "+V'\$_A|_'




Mot Ix 169 -To | | /Y F

Tadsatict (n,) - va) el butdes Boerairalmlfel For

vehtorem X mibh b bansn (elley Lowvvdinelsysienul)

(€0 - s8n)y badlel v keldtn vemrtrrens oG kowydinal,
diwy tutrwed detinerede afbuduiny
M=Vttt b k) = (e )

af V A f L™ heddis bordivalafbiliningin (he-

Catnde B dews belagleds basw ), Fove divad eféi Ctiia-

e, K V_-‘A“’ or bept Bl ;UL P efhorn & st
(W»"')VA\)&L‘U Wd“ % esn Wﬁ'{'f X & V m
%c(r)-(w,..t,,v.;), hintey thFrrva Xevylrs o +Vnta .
EK‘W‘M "\Jﬁm; wts
| kinty )= felu)rkivy,
£(2x)=2ktlz),

Tl

(M1lrt v g uh{.')-#(v,'g'_r.t.-g.v.,g‘) = (U)rvs) g/t tlhnt Vo) La
)«(WQ?HWV\(A) r 2V4‘Q‘P“*‘Ix\ﬁﬂu
Btrmmankimns . Vekterr oammil of otrudiiske Wh -

toer <+ plovans T Yool Aat dimntion 2
Lhw, 3, (hud. { purist Sole 415).

Ekotnpel. F vthtorrummel (L™ L) nAdger settet
batotude 1} wthfrerie =(10,.-,0), & =(0,1,0,+..,0), .
vos, 2=(0,0,0,1) o breis , D K BalAly maliytige
ller kamoniske bagio, Tu af

Vi€at v Vg 7T (Vu"‘avﬂ.)
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felyer dels, b datlel or il uﬂm,.g(,,t ety 2t
ek Mévm.gef L™ Vektrirana wil (LML) Aar 54 -
&4{4 a(emum . M é-a(.aa etafw ﬂtm-dm-
| (&» bekurtin sl/urc«-.ZfQ. v Mﬁr{m & %‘5 vvnu(. -
| bmug M of el il Kiorgaker- synmbel by
Dol ov defd wirid ves -

| | % {o fre w,
"wwm.u(. y‘(d}n"uém)-)
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75, Sunty 09 devektle suni zf undtrrani . {

Lad [(V)L) vere ot vekforrame . Fov Fo villearliqge |

del vnewgdor My oy My af V defrmweres doves sum. Myt My
ved
My+ My = { uqee, | wgeMy /\.KZEMZE:

Det noleves, at hvto e of Mmawgdiorne My oy My ¢ fone, s
v opsa Surmanti Fona |
Hevved o definevel en kovnposition (Tmaigdlen of
Atlmangdir af V. Ldet 2r klant | at Lo e kornmatatir :
o0 so CLalis Jdil vektivaddi Horen bar Atdee 2pen ska-
oot ber Yondao ot et omend, mewty [23, Mo
b mamgde My, dav wmdiboldis mnindot 76 vthteren, hal
thice Arogtn " modeal | mnsgde ; Hi fov mboesr Chke -
b madugdi Mo il MMy wdshslde mmondst 75
e be et ﬁ/éﬁfWszglm 34140//‘ heller &ékz,, |
Vi skad | Al Aglgendtte wlnessac oz 747Y St et
e7 it romn of VoV vour fevst

ot o omditvurm U, o Usg i(V,L)ﬁ U,-/-ULa&;{‘,’
et umdinrimn, , dwr undedeldin bade U, om Uz 2df8
U+ Uz_ = SP&W(UqUUQ_).

Bevis, Seu bekemdt 2 spam(U,uJUL) el of
Lot ay fovndi natlionel af vektreen Ha Upu Uz . For uyel
*? U, el 2 wyrddy, L S& clpan MM@SW&(W
bete view ot UptlUz € span(UjuUL). Fiv at vier e
modeslle nklumsiowe skal jdﬁdﬁﬁﬂ%, ot UptUp 2¢ o
vnditvupns | S vndbihatdir Uy oo Upo 7 A el
i u ey o w,u) el har o duj+ puf € Uy o9
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Xug t o, €Uy , adit Uy o Uy 20 dnderramn (sml. scte
7.2.1-12.2). Endoidue galdl
AMuftul) + alwl 1w ) = Awtusy )+ (Aw, tus),
Tald bl A seleoles
Muftua, ) tmlu+wf) e UstUy

et d. o vt ot UstlUp 2 o8 umdirrume Csnd. side 1,2.1-
12.2). Endwndere har i U= U+t§23 € 0tUp oy U, =
fez+ Uy € UL4tU, . 0O

For -€V\,W —W&M i ditr b U1_¢3_Uz_ a_/f_

(VL) aeldur dimlUrtUs) = digaUs + i Uy — disn, (s UL,
( Groammarnmn's A wmem siouna formel )

Rere. VO salfer MU1=P)¢MUZ =q o7 MUWUJ:VT
s T>0, P> 09 95v valoes ev, batid (&, 8er) Fot
Unly , o3 dmnn swpplires dils T 4w bacio

/ /
(21,0, 8r eraiy 00, 25)

- Up, on dede HL 2n barso

" "
(&) &) &rty v v, 2q)

-frf' Uzt Enhvev velfy | U1+Uz_ . Ao ﬁ-m:%cs
seun lintorkov bimalon, af Vektoterne 1 (ptg-Y)-settel

/ / ] i
(1 (@_1)-“',_@'{")grﬁ)"‘)gp)_e_(‘-g-/)"‘/gﬁ)

deHe sat tr lieaxt waphaunggl”, Lad wewdly

"

/ / / ) " ” "
(2) Arey+ "1’>\r§F+’/\¢+| _e_—r.t'*"'+7\,,§p + Ay €+t ;\ng =0

vm i Unrgd lalow wmellem. satiets vekfover: Vekhren
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"(9";(-”.@;1[ "’"‘*A;g‘;) rides ot tlhpve UZ 3 "f 2) /4‘%"‘3:’()
it don ogsE Hlhgrey Uy ) 5 doimad U10Uz. dew er folge-
Uy e bmearbonbinatlon af & er, o9 dur oma adts?
bestn . baear rloZion, of Frrman

¥/ [} Y P

i
pg et M @rt Ay Gy it Mg Eg =2

do. settet (.@'/"')Qr,_eir:/,"').qu/) er lbiearl uafhaugg?,

foen, speaiell sbutdes, at Ape) =" = Ag =0 Yvefler fal-
Liad 4,7‘ fZ)) ﬂ,f }1: . =AY' = Qr/*/ = e :A; = O/ Ltﬁbé‘ f@ﬂt‘f’
(€1, - )&y, &), 1+ ,8p) € lieart wifhaisint., Lttned

et risF, ot salld ) er lmtadt wafhavgiyl, on felgely
er em baatn v UptUz Mgmlctw A& dim (Up+ ) =

ptq-T, Sown pa stael, — Fo/ T=0, p= eller g=v for-
s b,ev&w'f e,fﬁﬁw S RMA AL WJSMLW Jau c—u-eu,fwl
ol At ayaln._yze’ MAMIW 7:ﬂ’f:"ﬁ et q=v kK
fromdns goldisbed opil o obre ol verete . [l

Lot Uy Us on Uy vert. dsdinnums af YV waed
U= Ut Uz Hver veledr wel har da (wonolt)en frem~
shtbony of frrmaom W =tqthy mad sgely o “zelz-
Hone hver vekter Fia U kun een Sddmm fremsicblingy
siges U at vase ddvekie sum, af wadintommming Up o
Up, 0% rmam SRrivel

U=U1$Ua.

Dete kommeer alka wel P:J at dir for alle velterev
ulut el , 4y ,u; els qaldur

)

" “ / y / 4
(3) wlvul = ulry, S ufw Au
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Lad U, Uy o Lo vere wmdbryamn 47/ (VL) med U=
Ur+Uz. Da_er hver af felpende *o beluwgelser tusbe -
Bdencle ek ,al U ef divekl Sums af Uy o9 Un

() Nukvektrn hwr kun on fromashtlong ssua, Sumy of
e velter fra, Uy og i vektr fra Up ) rmndtey

fremsihbman 9 =0 +2

Hve Ur og Uy e ndidy —dhmmtinsiouwale | s er o5
fetamnde blnngeire ol tydinde, med , at U v diveke -
—Q S %jl 01 EZ}..UZ-

©  down (Ugt Up) = dan Uy +etinn Uy

Bevis. det er klant, ot o Summeen. o direkle , S5
er (3) spfylal. Aulag cuvendt at (4) er opfoldl, Af uf+u/=
a)"ru,” ) hwer uf u e Uy, a1 €Uy, Jeotlger do
(] =) + (4] ~0,") =@ , on Autrmeed | ifolge (), 4i=8s"=
U " =0, alhl Ly2u1," o9 u)=w," 3 belinwg-tlicn (3)
feloer albl af fa). Vi skal dirwest vine, ot (a) on (5)
o~ anbetydunde. AnTag (a) opfolet , on lad u e Uy L.
Do, galdur Ut(-w)=2 rmed wely oy ~nelh. Tiale (a)
bt~ a1 da, Yeo-w =0, Morued or vut, ot (@) umplica-

o (B). EAt evavendt (6) a;a/?,wt, oy L€l yupe U |
veRATA med Uyt =0, fao Ly=-ty € UpNUle, on di-
Jor, ved brug af (8), U4=-4, = ; A e Wflmf (é) - »
pceer (o), Er endiy Uy ey Uy MW'Q—MW, ‘
s fremmont of Grastvmammns dAiminsiowsformel , £ (b) |
(c) e tmrberyebmaee
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To vmdirnrmmn Uy e Uy 4/" /l///.) siges al rete
kewplo o Tore , dnsome V = Uy @ Ly . Hrtr ikt veV
ki da, P& s o W, u, muode Skrives pé Frrmen
Vslytiy | oy Ugelly on upely. Vekdrrewe Ly katdes
ko porenTn af ¥ ¢flin Uy bt Uy | tller projek -
Hontn, af X ps Uy Ms Up, Ghsvarenwde. Hrv Ay .

Lad (VL) vere el Wg—mimru@f Utle oy -
Fum, on lod U vere et wndivumne af V. Loy fondes
do. (v oneet) et L Uy ko plonanTant wdivum. Ly

Bevie. Fstomdin or el for A V=0, Ty dunV=
N2 1 e pistandin, Ugelids Tueiel Fre dnls =0 oy
tot A Uy 2. Ty nmdn Up=p 2t valpes e boacto
(21, ,2p) fror Us,) og domme supplines Bl 4o bace for
Vool tlferlet of veldrin @pypy )@ Sattes
U, = 5Mf§p+/) oy 8t At Ut Uy =V ) M(U,H/L)-
n, da i bmdiidine hod A Uy=p o A U =n-p,
folyer Pastondin af sidele Al of i foregaende set -

mg‘ﬂ

Tt additionene af debwmbuugdil af el veltrvrame
o Maselativ o9 lwwumwl-a.#;v-) o Sumvmtn 4t e Ld.
to mauwsdir uafhangly af At ordim hartre additiovatue
wdfoves, o0 af mangdumts rakbefelye . Specelt Lo
saolmne. surmamat skzvts udun paredeser

Lead Uq)-“J Up vere um dlvuamas Qf (V)L->- Ve NaA
do. felye defivatiovann,

Upterv+ Up = {gt.,-t—u--tgt,p l _ngeU,;_f.

Seva L Blfaldtt p=2 galdat (med. ot amatogt bews ) !

’;
%
|
|
1
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Fot vmdirpumm Uz, -, Up 2f (VL) ex Uyttt Up
det muwdsle  umdtnpwm , scuw wdibotdin Ur, <+, Up,
alitse U,'f‘""f'UP=S/:an(U1u-~uU,;),

Hort- bvoe veltry we U=Ust - +Up hum e frew -
sUlling af frrvmen 1.L=_l4».+-u+14,§ med u;el, swges (U
at vere divekly sum, «f vdsrrimmmnenz. Uny - =y Up, o9
man skriver UsUs@ . --@ Up., Sene fov p=2. gatdirn:

Lad U Uy, Up vort wndimiime af (VL) meds
Uyt tUp. Da, or U direkle Sum af Usy+- o Up
frimmin © = Lt tip yrd @i € Ui, ramdey frommstil -
bogtrn @ =24 +0. |

Vi skal A scolot vtae !

Toremdidin -divmsnsionate, umdivuum Uy - -, Up
2t (WL aetdun dive (Uit - +Up) & dim Uy + - - -+ dine Up.
lig hedo gl felden , bhurip om b Wirs Susmamin, of-
UpyooeyUp 2 direleTe,

Bevis Vwcs . bagho oo hurtn? af MAMMW
Uny -y Up, o9 Samawmen shyhtess iste baesl BL eot sat of
weltrren, Yoo et Fremnbrimagbrsalt fov wmdnrumn et
Ups oo+ Up, boofRamde af dimls+ - + diwlp velodrer, .
Hevaf falger wligheden ved, An&g‘ af 5%2&/74"&4@& nederst
side 145, e Stamamtns £r vkl S8 Aot @ ko L
W:M% af fr/-qawgz_l«!-ﬁw-fb.tp med us el om
Qe d. kum 2n, Framstilling Sow Uneonlovbina e
af rebolprirne 4 fFrtmnd wugar sl fetgels or fréam -
bronptn saltet Uamaant MM;;E,@?‘, o dhrmeed. 4. basia




Mat Ix 11697 157

Sor Upt ot Up, Dav gaddan dunfer byhedrTlogne. Omuedt
galdin 49 hessTerprsl o belepurs M mauydo af frem-
browgersallets vekbrrin , si har wn (omd, sice 1.4.5)

rg M = M(SPMA/"O = daime [Ust o+ Up) = A Uyt + + -f-pL&w.U/o;
TG af M Al imer sl ddse evntun med, s Bt c;b
e A fitanbrangersatlet | ey sattd er Dnfer i -
at wefhony (4t Tolyelo hnt & Kun el Fremus Wt
Sovw bime ar Borwbivadisn «f wRbrerme sallil , o
Dirvaad, ke s Fremns tidbons afF drrwt, @ =ttt lp
maed ) e Ul Wm«/‘ SM#LS, A bruy af din 74‘%-6--
o &amdt, Safnmg ) at Summatn s dareRl .l




Mat 1x 16970 ~ | | 161

1.6, Kvotientrunt.

Lad U rore el wndinrume af €l veltovvame (VoL). |
Er v eu vektef i_V,skbC’rri/\rfS%WW fxtrl) af
mangderne E¥§ os U ww(fbwcﬂuvww Ao‘&,u&a.-
x+ U Ve Lot albs -

v+l =fyv+u luels,

Mensdirie of frimam +U baldss Sidsundinvgw, %l L.
 Mawgdins of Sedt wndirnwpm W U belignes V., Ved ‘
dimensionen, dim (x+U) of et uatcamfy“m, vl ]4,,,-
sHs Adimeunsionen af .

' Med el forvsl -/4~( gre of umdiisgge. st urdirrunam -
et T U, dafinanes fplpunde veladi, < V@ En veh-
fov Y&V siges at vare Kowqruend oodile (U rmueol b
vekii eV, dinsow M-y € (). Vi skrivev da My=v (mod U)
b blot w8 X, dersou, U 2 wndevforstuel.  Fov bt
vektfor x &V galdst xEx3 The -y =p e lU. &Y v, 5
veltrion A Vo mad MiEy, galdin ogsa X=X, t af
M-y €U {glaar x-v,eU. Gy s+ Y ,¥, ony vehlmen 4V
Wl Mo Z My on L1 2N, galdin ook Ny N ¢ Ui of Ya-YyEU
on Xq-y € {J #{9»{' (=¥ ) +(v,~x) e U, albd y,-v € U.
Tolt 21 bammed goddhgpnt , ot +haliowtin "Pongruons ‘
modutls U* 1o vn dheoirmlisrthdon « V. et froumgar |
of defunitionen , at adboivelumrlastin | Sonn wndihaldil !
Yoo Gintan vektey L€V, LS ansgdin of vehteron zeeV
sown 21 Arugrutnte medule U med %, wdep 4r side-
wndlrmmentt 2tU. Vi ke alha

Sede wrddrrmmmmane bt A vdivimn, U ef (V)0
4 ndap  adest ve Lo RLlassin v ed, mmﬂaﬁm
Bowarutun modale UL, :




Makt 1x  1969-Fo 7.6.2

lersi Jfelpor, at Sorckellige Sidevndlrinuwmi e des -
Jumkle. Tat vev+l, sbillic ewdoidine , ot FHlgude
Te belivugtlors ¢ tnbetydinde : 241U =Y 4 (J; vr& Yot Uj
V¥, & U.

At araloins veladipn = (nsdute O) harr o namtrn
el Aelhtrivmon moeds  Rounpositious ot shrd fio 4 dee
bty dirng |t

pod

vizy 2 avEaxv.

Thi of Mi-vieU o vi-ve U Jalger (uf-y))p(vl-2) € U,
oy dinwed (uf+v/) =) eU; op af -y e U foler
Ale/-¥)el), o9 duwed A -Ave U. V¢ her adhsa, a sum-
mens of g UdlhAy kb | sidbuadipimmannat ytU o
o ke an Ay teketry i Sidt wandirpusmantt Vot U alHA
ad, ﬂ‘.pre st uwmdiriummntt (Lt )+l , @ ot WWM’
bt of s sklur Al o3 ta willein by vehfr 4 scole -
mevmfw.bﬁ x+U alileo e ZL(M‘?-L Sc\o(.e.wd‘uu'wmw-
ol A+ U, Dette vmar, o i ved

(Ma+ D) + (ot U) = () + U

dufinsnes o s poiition M U =0 | btk addibine,
oy ot dav wtd
AMetU) = axntU

M}L(:uww: L Km/oodﬁm L0 = V/u) eddit mw(.#-cf{ﬁ-
elisw,. (Mon Teaurr AL rmsde SR UMM Mps Ol Arerl

at et vy Mf*tﬂzﬁ%\/—mw fs\r rvcmmuwm,wmm.)
Det edtorisen wdim besves, oI VU hernved 2r organi-
ot cowm i wvefetrrame (V0 L) over L. ke vthetot~




Mat Ix  MH-R 7.6.3

quny  katdes kvotien?rammmet af (VL) over U. Nud-

vekforew 1 hkvelrenlruminel e Sidewn divrumg net
e+l , altsd U, den mod satte vektsr b'( v+l er
—x+lJ. T UzV bliver kvolHewlaummnel VU eF

wthti v, Bun  wdihaldonde wadveleteren, v Usfe3
bliver Scde bndesram) mene +¢ U ‘L;z forvmen X+ §% =5v3,

Bemarbénimg., et -ef/trvé.scs lel T

(¥et U) + /—Vz*U) = {(11*31)*(-\/;-#-‘.12)/.‘_41)3-3 € Uj)

hvsr (Yot l)) ¢ (Y2t l)) betbgrer fommmpn af Wt e Yot U |
V/U/. adﬁ%‘m e YU er adhl Adti Lmrrne Soni
"M»@wgaﬂc@ﬂfdié"dw Y Comd. Scde 7.5.7), — el vises Ze‘lf,
at-der frv M0 gafde

Metl) = fA(vrw) [ e U F,

tworimod Ofvt) = U, Sewn fa\( U#{Qj e ﬁv;@/g@f
fro. £Oxen) JneF = §23. 0 \

Vi skal emdibis vee
Ex (nL) 2l endidiy ~ ddmensionalt vekforvam,

og 4~ U el umditvume af V), sa aaldeys ﬂfimU+d£m\//Uz
diva V.

Bevia. Fov dionV =0 o Legmmaesn. cplagl. R dinl/
21, o UsV elley U=Fo3 4/ Lguimgen Ugeledes oplaql

ﬁ%"l‘“") e fot, at U e7r et umcevriumm wmed Aim U=p, hver

12panedim V. Lad (&, ,8p) vare wu. bacis fod U
deine supepleves G en baaia (@a,...,8p, Lpe1,+ v, € )




Maé % 1969- 7.0.¢/

St V. M pag e, o1 setlct

M (erm+U, + + +) ButU)

ot bagin frt YU, Knd
Nert (€per D) 4 Ay (U )= U
ot tos Apdr Alidiny illiw vehbriome v satlel
Ve b da
U= Dps (pe tU) + oot h CautU)
=(amgm,-&ru)wu-t-(%uéu%u)

= (Opyy €per v M)+ U,

Wrddet peed gy
Nea Epiyt T At € U.
Jor fondie dbrfrlt Ayerr dp 6 Lo, siledes o
Mot €ppr 0 T A = MEE +\p €P.
Mo, do, S@TR (&, ~+, Ln ) 2r Cmeait waflavgyl, sl iy,
Caf Dpgy == 20 (= hzee=hp), hrotmmed & Ut akt

sattet 1) 21 liwgont wafldmg iot, Lad dinmas? Lt ver
by Villoae by weletre @ VU D ndas da ey € L
saledta ot
Moz g B T M S
doth. g uer
vil = (Mg thned+ U

=( (uega+ o tlpp) +U )+ {/«H,fmﬂ*y}*ﬂ 1 (et V)

|

|




Mat 1x  19A-%s

= U“'(/*Pﬂ Cpu +U) + - - 1'//14;4_@“ +U)
= (fapyy Gog + ) + 00 1 (fn @ U)
= Mp+| (2pes +U)+ v 'r/un(@«* U>)

or dicfer ou bacts fov V0. Qe guer
A, O + i VO = P+ (-p)
- W = Olbm\/. D

16,5

Sattet




,%
atlx  19%9-70 | | . @v 1-3
] i, at belingslien (Vi) 4 difirvifionen af
vehfortuamm f/cj':f. Ll b Roucekvens af i av-

gt belingeleey. C Betragld 7 ehs. rmmewgden
R* med den Sedvintige additiown

(aq 4:.) + [-54, 51;) - (ﬂn‘én Ql*‘l)t
san?  Tamultipls karienen ”
X (aq,05) = (Aa5,0). )

3, Laat (V) R) «vare ot reell ~ehkfovrame. Vis,
of Produbimiaugdue ViV ovgariseves sowm et
RomplebST vektoryvum vtd Kouposirionerne

(B4, 825+ (g, 02) = (#4009, L2 +04),
(A'#(:/h.) (51) B‘;) - (%Q"AL‘I)/&“'I'*QB‘))

hvov ﬁ)/‘\-‘k. Vel forr vure T Baldes du. Floowun-
plekse udvidelie 2f (v R).

3. Undirseg, Avilie af folgewde dbmbigdey
e f e”, dev er wmderrum, af (JQN,R):’

®) Mangdin f kowvevgeuls folger
9 MM@W bf kmmgw‘(._ ﬂ@.ef res{ O

sova grRvsevanda.
8) Mamgdin af /@aumau‘& #(444‘ mee /!

Sowa it varall .




Mot 1x M) - 7o 1 ov ¥-5

H. Undtrsps , hvilke of Lolgtnce delvangdes
of F(RR), div ¢l tndiswm of (FURR),R):

8) Mangdin of Rrlimetrtle fmlients.

W Mewgdin of diffevectable frmbiiones.

&) Maugdu. of polymamcer.

d) Mowgden o 7L grads Py momdier, huoy
n ev el givel matuvligt AL,

¢ Maugdin of P°9mw~/ of grvad £n
( htvy o AT 'hwépo&afuwioé'), hoot W er el givel
malutlgt fal s

F Tawgdin of MMM P med P() 50
)] NMM n.al }A'MA.M&M ¢ e (1) * 7.
2) Mavgds of WMM p wer 4/1)=¢/-f).

D Mangden of pomthiowar ¢ med

sup [P/ < 0.
te @

4 Mauvg din o/ M‘Q/AM @ e

s:,p/wt)/ < &, hwoy k ef et givet posi fivet fel
R

5. I Ucb-/sffrww'l’ (LN) L) belyagtes mamadin.
M bestiuade af vekiorerne (1,0,0,0,:5:), (0,1,00,::.),
(0[0/1'0,"‘)' . " . 8&57‘% S/mr\,M.




Mat 71X 79690 7. ev 69

Unm,dt-rseqg, ot faoégu\.aé(, sal af vekfovev Y
de dmmgivne WeRAY s v Umeavt athaugige,
o fremslil [ betvafluwol. FaltL o af vekfo-
ver e, Sowy A Unedry Bsmnbinaftaws of de avrige.

a) (1,1, (2,2),0,3)), -~ (R*,R).

& (), (1+,0), (0,1°0) ), = (€% ),

(1), (02,2), (0,1,3)), - (R*,R).

o) (4‘__(,,1,0,7,0), (6)1,0,1), (1,-1,1,-1) (0,0,1,1) ), -
(R",R) .

345% WMQ}&!{QR ]GYM'L(/LQ,
sattet ( (1E), (¢,1)) e ¢t lueayt afhans igt
cat aof ertover Froo (R*,R),

Beslow. minugden. af Lo el Fov bunllee
sattet ( (7,¢,0), (to0,1), (0,1,¢)) er ¢t lea~r€
athamgist sat of wektover Foao (L5,L).

Augivc b wpdirtndiy o ALSIrakkily belinwaelie
fr ol Setht brotarnde of vekFoveve

(4py, ©,0, =+ ,0 )
(Gz, )azz' 0, L, O)
(Any )z, Gng,y 0 ann\)

Fros WA Fot ot rnne € (L™ L) 4+ bheant kqfé.waigf.




Mat 1x 169 - 70 L oav To-15

o. Vio ) ot s et Sat (VY Yy, oo, k) of vekdoley
{ftor et vektorrum (VL) ex linea~rt ua\//w,uga'@*, si vl
oqsh ethvert gat of Formew (¥+2A%, %, co V)
vt lnrart wethangigl

77\ : ‘/Vi\ , @f Vf JM ((a1)az)) &6!;52)) 4]1 'V'Cééy-é‘/ /44/
(L50) o Wwearl afhaungut, s g kun AUcS
aq 62 - by = 0.

12, Lad @0, 05 ¢ FIER) ~vore givet wed #lE) =7,
Py (L) =Son? oy A ) = cost For telR, Va at wt-
tet (P1,@a, @) er ot lnearl wfhauwgeg? s2€
ot vthbo~ver floo (FCRR), R).

3. Lad P, oo, P Bl adbysdes forskellige
ol Fra Ny Vi at scattel bestneande af polyne-
mieine 27, b5 ar oA lneast wafhtuy -
(at cat af wektorer PR (F(C,0), ).

14, Tor a e Ry settes exp (t) =atl, teR. Vu, ot

It @y, e, Qn ar owdbyvdis prskellige #l
fro, Ro, & v (exp, .., ep ) ef UearT uef-
Ramgint a2t af vettover Fra (F(RRY, R)D.

i T wektorramamedt (RR) btlragles mawg-
Ao, M belzende af veRfoverne (11), (1,-7),
(-1,1) on (-1,-7). Beslo, 79/14)69 durglv  Sornl -
Lige mua kst onmsLsal Fov M.




Mok tx  199-7%0 l. av %-20

16.

17,

72,

1.

T vektortommmat (R°,R) bebragles mmaumq -
dov, M destatnde of “rehtorevrna (-2,4,0),
0,3,1) oo (2,-1,1). Beslowm 79/Y, 9 augiv

et kil el sat Fot M. Undevse,, e R -

boverve  (1,08) ey (2,.2,2) Hlhever Span M.

Avgiv b badin 7'&{ (@5‘,%’)) Sevw dltholdey
M/e-/nvae'fw,. [31017/2) o) /"7/“8/65/'7.)‘

For neMN, beloares rmed B vndentummmer t
af (F(CC), C) bretlimele af alle ;Zblgmw,ef
F ogvad £n. VYu,at Seliet WM af poly-
nevmievine 27, p:0, 7,00 | udgey tu. éascs
Lot B Vir,at ehhuet sat besharuwde a)f 407
%Mﬁéﬂe Pogwmef "j{v‘ﬁ, 0?1, Sledes of QM.&
do har St ginel, wudlgey tu bacio Fov G,

Lad (€ .. ) Veve s baate fov el veelt

vektstromn, (V.R)., Augiv wn basis #t
fowplekse wdvydilse af (VR), (et av %),

Lad (V,€) wvere el Rounplebst verfod e
Mawgdio. V k. das ga melurly wicle ovgand -
Soves Sow ot el ehkbstramn. (Hvevelan 2) . Ud-
by dmnbmgionin, of V Sowm 7eell vl Av7an
veds Ao st af V dowa Roweplebdd vek for -

70W~»




Mat 1x 1960 - 70 7 sy 21-23

21

4.

2.

Lad @&, P E SR, R) ~ere givel ved
PilL): 1, @ulet) = cost , @slt) =sml | @ylt) = costt,
Cf;/é) = cost st o9 C?a (t) = .S‘&M,Q’{ /61 £e o, Bes T

Ak Sl 08 PGl Lan ba0io Pt At af disse
veletfove~ ndspcu«f{& Ut AT LS ct;/ (&R, P)R),

kv welR o ace KBrufol settes qpu,a,/é) =
A cos(t-n), tEeR ., Ve, sl amangdin. oFf alle
26 Ao on. Prmklien @, , wnAdasy ot tunder -
v af (TRRY, R). Vi, at vandtt v mtt
htor g dihiy Abmntinsisi, oz Cungi s ., badio

fv At

Lbad Tojbs 1o, bn re mil fovshellige Foua ~
plekear Tt For m=0,1, 0, n se s

Fult) = (L) et (€-¢d)

fovt féf Ve, ot sattet &wm& of Sk lhswer v
Bu, =01, b, adgeT i brale P o sl

av 72). Vo, ot Aot ethwert po@mmw ge Tp
geldet  Fsgromaes Q&,Vﬁa/avéak,sﬁrmeﬁ[

Gur rede o, uﬁ dor for  nw] i tharbye (Lhke unsd -

vonidigrio Fovskellige) Kouplekse #L Qo) G
{)woﬁts /u&fnp et 715047?»6%4‘1:«,% Kz / /Agjsf M Q gmd

sntd ﬁ(é«.) , AT 0, . e, Vo




Mait Tx 199 -70 l. av 24 -206

. Bestene ]ooL_oj%omief g af /Lg/Sf redie grad sele-
dis, ab 9(-1)=3, 9(0)=1, g(2)=~/ o5 g(¥4) =2, (smt.
ov £3).

a5 Ve, alt dir for vilkarlbge | wdbyvdes fersbellige
Ronpletede Jal Lo, tay s tn galder

i_éﬁ_ _ 1 fer men,
Fulta) 0 fot Otmen-l,
nvoy wat'é-)’-"(f"io)“*(‘ﬁ“éu--v)(’f"'éun)'“(f'fn), (5wl .

@V Z3»).

26. I  vekfrrummmatt (\/,K)af ﬁewﬁt’b’& vektovey” el
givet T O Fiskellige veRfover a,b,c,d,e. LT
dov nioallis ot b, ¢, d 2 24 purallelle pued samnimne
plo. | ot a ke or pavallel mred denie plau
at bte, og at d op & &7 wdbyvdes vkl relte
L, he o ehteA e Gty gaomz‘»ér&, beskveyeloe
o gendr dibrnagdir af Vi

My=% 2a | NeR 3,

Ma = §pmb | pe [0,0] ],
My =5 »e | ve [0,1]5,

My = fodrTe | pt+st 615,

Somt Mp3Ma, Mot Mo, Myt Mapr My, M3+ My , My My My,
ML/?"MA/‘




Mat I 9 - 7o /. av RF =30

2%

2.

29.

30.

Lo, My, Mo o My vere difrnamgder af 4t vekfor -~
voave . Mawgdore My o ( Myt Ms) oy (MyaMz Y+ (MynMy)
stermmnse  almrn g e thhbe ovevens., Vu dotte
e, 2ngevelie of ol eRutu.pl | cg waydeySeq, Sw
ev tnblusticn Vel Lo Zo Wocgdir e al it -

gyldiy.

Lad U, Uy es Uy tore snch tie - drvwansiondle
wndtinrian, af 2l ekt rummn, Siledts <&
Unly=Unl, o UrlUr=z Utly. Uu,at U €U,
v p i ce~ey Up= U .

ke diredle Surwrmes Rame Arrines af wn -

AT e he
Up = span | (1,1,1,1)5
Up = span § (0,1,0,-1), (1,2,1,0)F,
Uy = spanf (-1,6,1,0), (17,0,0)3

1 Verbo( T taet (l.":L_)E

& Lowktion fR>2R katdes bge, deason
FO-&) = f(¢) Fov ele e, o9 wlige , trsoun
Sl-¢) = ~Ff(t) For alle teR, Vi, at Sved tuwaq-
A, af tge Wéﬁm% Jow  Arnang i af
utige Y bibionel of wndiirasmny af (@“(/ﬁ,/»?),@))
@ ot dtase o wandivruma + Asuapl meniore .




Mat 1x #69-Fo 1. av 31-3%

37

3%,

33.

34.

35

Angiv 2w bae e ’r/rfY et é%pﬁém“@~/f’ M dl A ~
e Uy AL ity rimme b Uf=5/>a/u{(3,"2,7)} "
(L3, 1), Foind derefter prasebllonen af vthtfortn
(2,2,8) po U fowngs ot Yorndme  usndtdrupmm Ug_.

Lad, (VL) ~ere o Cndidy-olirmensionedt wekf-
vue,, 7y Lad U wece £ wwditrama af /' e d
O & diwnl) < dwn V. Vis ot dir Londts wendiliy rman-
ge. Al U fon.plemvntare wndirwmns of V.

V&),G’b{ S bt Aalan s (/,-f”z-f(/a q,/ {7«(‘, MMdC’Y')'MM/ 4_,7"
et tthtoiramy er Akl u @ s e Ao
jMW Uqﬂ[Uz?’;U‘SJ) = 020(01*03>=‘ Ugm(U.,#Uz_) ={2};

Vo, ot tuns kbt ~lown dedvnsugde M 2f el ph-
dtroon, (VL) 20 b sidt vndtrrons 4V, M @
s b M s aﬁ@u)‘éﬁ‘f oved Fot danmelie oF
bonton B ool s tierval e heetfft entsuan 1,
AhsS b @y lns barie Ait fov tdtuer?  sal
(%, i) aif webetriey frao M3 edtwevt cat
(g0 ) ) ‘Lf Cheadarin tmad Aywow 2T gatloled
Agvat ot Y € M

V%,Aft L Mv&w Mumwa& 4,f Side v -
dnnvra. L?f Art B fydrramn ftfg—(w/ 2 €1 Sudevnddes -

Thirse




Mat 1x 168-Fo 7. av 3%

36 .

Laot (V,L), 10, (VL) e Athfotrurmn ovey

Adnme Legtme L. Ovevvy, al ro ot mavgden

VgX"‘XVo\, = {(;l'ﬂ)"‘)yvx) ly,‘\[‘l\""\.yh‘v’n}

ph nalurliy wmade Bans ovgamietres Sown el nth oy -
Thmns Ovel L/. Al ek Foivnnn, alells Produkiet

leler dut dlgrehte Frodurl) af veklioruam mana

L), o, 6,L). Udbwk Airinsiorins af produk-
ket red dimtnsioneng of (L), o, (Un,l),

By €:) i h  belegnes reed Wi dibonaigdew
4/ U e Va, s de Jwéﬁvm a_/ fwm

(9’) ...)Ql:‘7)yt})9[*l)'"/p&\)) W -Q_J £y W’V‘Cé"ﬂ’ }

o s Y, g HeV Vi, dfmangdirne W
Lt divvamnn, af produktel Vix  xVa, o3 oL
Wye  @Wu =Vyr xVa Bl shorinr ko LnTrvam Mg

Vax ot K Vol

1



Mal 1x  #eh-70

Kap 2. Linecare afbildminged,

21 Lineare afdiidninger
22, Dimensionssatningen,
23 Regnmg med lincate afbildninger.

Dvelser

2.0.1

2:’.1 - 2:1“9

2.2.1-22.3

' 203. 7 ‘2'3-2

2, av 1- &




27 Linear afbildminger:

Led (U,L) o9 /V,Z_) vave (il UpAvendiguis for-
siellige ) veRforram over Saumme (egeue. Vi skat bt uy e
sammme beliguelser fof Rowposifronevua. ¢ e fo vek fov -
ruu , o9 bade muluchetoree, & U o nol vekRfrren, £ Vol
blive beligaut &, Ew ifplduing F UV keddis eq
line@ afbi/dning (09sd honoamoef afb [fdrting eller

herwomeorfe ), devsown Sfalgeude 7o beZewgelse r ef opfeyldt:

tiy Va,u,el flageuy) = flag) + flea).
(i) VaelL Yuel: f/an) = X te).

En, birektor linear a/idw keldes ogs< en LSomerf
afbldnivg tler en Csomovf. or U=V benuyrte s 075.5_,
o9/oserne ena(owo-{f afé&(a{*n».ug oller tudomior/< o tu.
honvomer f afbildning o gloserna Aufonovf afblA -
Meng ller autgmorSs Sl €u (owmarf afbddnnag.

det ses umiddtlbat, at Lelungeliwra (i) =0 €
enshe fy&w& me A falgeu.de ene éeZW{m" , JGn Saleclts
og‘f nwme veve benytlel  uveA defind flover, *

tii) Ya el Yuyu,e Ut f hugrdymn) = daflig) +Aaflia).

3&3%9-&&&4‘ (il) o Liges a7 &.dﬁﬁ/t/fcc, y at )[ Lo -
varer lmtavkoubimationer af fo veRtorevr, Ved dbrag
‘4f (i) brses Lot ved cwduktiow , <f hvve f < lne @,
Sa har ot

/7) \7[(;‘1’.4’*"'*},9&-/;) = ’Af‘/{kbp) o ORI pr[ﬁ'.‘p)

'/UY‘ 4/6{{ P‘W, qu"r))feL 07 _1_5.7)“.)4_4.Pe U‘; 7é., pr 27
(1) $lot (). Tdet owmvendt ehoer afbildving f med




((m Ix 1969-F 2.7.2

eqtnshabens 1) 1rivielt havy epenskuben (i), galdes alké, :

En afeldnvng F1UDY er bwar. huis oo bun
his Aden bevaver (dhbce-Tomwe) bmearRoumbinartoney,

Veolvas vende ekarsTunsen. af bumemve Q—MWG—PF
Sskal i e |

Hie U had~ tmdtdiq Avwtn sion. neN , % funde s
oY tmhver badw (&, ., e.) For LS ev ettwer? sl
(109, ,%,) 4F n Vekborey fra V ¢u om kun eey lLuwearl
afoldmng U >V med Floiy=y, , ¢~1,.., n.

Bevia, Lad £ vare dewe Aed

FOr&r+ o ov tn@n) = Uiyt % Uy Xn

defmarede afplding af U ad V. et efter vsars
/t-f,a.f fftr WY, ) 'Y 4 f{sz'):yg S Z-/,'--, "
Lad cravtndt 9:U->V vare tu luear -afed»{mg
ol 9Cey =y for (ol m. Detr geldes da

Glu18r+ < 4 Yutn) Uy ACLp)+ ot 4 L&)

"

u1¥1+-~.+q“k“)
hveliet vuel , oL 9= 0

Ve skal bhevefder umdivsane 2geushabier el emr
lomear Wamﬂ f.’U"?V.

Modent vthio/ afbildls | misoal vektrr, alfse
Fl-8)=-fl8) fr vel/, on nulvebtol afbdlles [ wul -
vek for, altse ]{/9) =a,

Bevis, Ved brug tf et ) -/4:: 7[/"_"&) =7[//'7)£.'~) =) //4‘)
=-flu) ey f(2)=//02) =0F70)=2 .0




Mal 7x 1897 2.7.3

| Ef (b4, -, %) el Lot afhrug gt sel af vehto-
ver L U, S& er ogsa satlel (Fflu), «,oflu)) af b'Med -
athtorer 4V tuear? afbang gt

Bewts, Lad A lye - rdolip =9 VO & Cpuutly lbig- |
O AelaZion il e thtwome < Satlet (e, w,).
At din foreaasndt Salwinng fElger do. fquye -ty =2,
alfsi Avj(/é‘a + 0 F Q,Pj(/‘-‘/’) =9 . %ﬂtf 7‘/%@:»(‘, P4 Sd/t/ﬁ(cf"
(fla)), -, frup) + lbneal aflangiqt.

Det moleres , at du ﬁ*tjct.éw’(t. Jdr‘wvmxj Larn_,
S formaleres UL folpende

Ef (b, %) el sel af wektoyer L U pof Awilbel”
Satte? (Sfly), oo, flup)) | nf bilted veBtover o+ V o e -
ar! wath avnst, €2 e ogse satdel (., up) buveavt
nafhemgigl-

Qet bowarkis, of dor Bl ot lncart unfhangiogt sl
megtt vl ke Svare el luweatl afhavgigl sal oY
billedvektores. Jetle vl febs gatde for enmhvey
baaie frv U en embver licar Q.Mﬁ(mqf U=V,
Ao dLMV < duw U < 00,

For ethvert pmdiviamn Vi of V ef sriginalmeiy -
dane FUW) et amdevrame af U,

Bevis. A Fro)=e fotner, at (Vi) er chhe-tons. det
skal detefbr viaes ot Pasirds, € TG fov Diydi€l om
Ry 4, € LV), Af s4,00 € L7100 falper Fiu), f002) € Vo,
on dermiede Mflug) +daflea) € Vo, it Vg o7 el umddyvanw.
Ved, bruy of lUmearitetons givey olitte F(Hay+ha)e V4,
adBa Mty Doy € F£700), O




Mat 1x  19¢9-7o | 2.1 4

Tdet 723 ¢f et wndtvram af V, falger aF
den. foredhncle. Satunas | at originedvaevgdin f (o)
er el wnderrumn af . det keldes f’s kerne
(eller nulvam ), og belegwnes K, eller $/ot K. Vi
har adbsd -
Ky =fsel | f(w)=23.

for_ethver? wndirrum Uy of U e billedel
fU) L wndtrruun 2f V.

Bevia, et skl ~veio, ot S\,x,-r’),y,_sffa,) St~
Mdeel o vi,v, € f(Uy). Lad 84 o) ta ot vehkFrn
¢ Uy med Flug)=yy on Sl4g)=yy. V' har da
Mbsthu, el , ctl Up e e wndirram, o det -
el f (2 1,12 42 € S(,), o Agf0ews) + A frua) =
N¥rthy, € £(U,). 1 -

At dbwme satumas va{' specielt | ot Glled wans -
dew ) e & wndivrvanm af V. B¢t talars biftect -
Tamhet —veel a%ﬁr‘/’(Wm Fo Dimtucionem ayf billed-
Tumamat kaldes lylighedsvio fox Yoaew of f . on
beleames oo 79f, — alld 19F = dinAf1U).

DvmtnSionen, aof billedruvinmed ~d, W;{W-
gen S US>V et tmindre endd ety Ly med Aimen -
sionem ef U, atfa Mf((/) £ du L.

Bevie. Fov ethver? linmeev? «,Qlwigf sal
(fly), -, fle)) af p vekboven Ha SU) fudes
ogsé ot lbmeart wafhdunist sat af P vektrven Fa
U, "ty satdel Ca,, ... ,4,), (swl. sice 2.7.3), Hes/-

of folper pastomde,. D




Mat t1x  196%9-70 N

Zdit WJ’*?M af £ AL el wndtryarma of U
or o Unegr afbddiminyg af dotle wnduvruanm wd /
V, Solotr af den 1idele Sahiines , ot v~ A7 et -
hvevt mdinnuwas Uy af U geldder duuf(ly) ¢ diw Uy,

i F Al S p kT, kS ew Liowe S, S8 el
dos swvendlh atblorminng j".’V—?U @'wcmrﬁcg
dirmed, ot bgwolfor Dot galdiy doo A U =iV,

Bavis, Tof MyA €l o9 Yy, v, eV har <

f(’qlf.,(yv) ”"az{#/ )) = Q‘ﬂfj /V‘t)v‘//\z.ff [Va.)

= Py My '!")h.yz,

on dirmced ,
J‘r'][qu/q + Q:.Yz) = ?\4 frq(.lﬁ) + 22_{'1(’1/4. 3

hvilhel vr, L 7 er luear Af 4o ﬁ»ﬁeg&kda
satimg fao dneflin dets din Y = A fU) £ MU

Lot :/ Lr Suy ey~ oo lLumeev ded s Wﬂu%jﬁ%/)‘
£ AV, (A T er suyjerti ag leav 0 o

4f ot satusng Falpec, et he F1U>V of
. o eblir bl afbilduing ) s galdas dimoAf(Uy)s
divv Uy For edtwtnt wmdivunms Uy of U o rtsh<ik-
Heonew af f Bl Uy 4 e gl f< «f Ui p& S,

Eksemmpel. Llad (UL) ~vwre L vekbrrvarma , on ladl
xel. Ved 4 xu defneres da et liear afbtd -
mamg af U wd s for x#0 e afbddlrmmgen. b~
Sk, alfsd e ook, Den. feeldlrs howorte bien
Ler mulbplhation, el x Lruw. Hakrtes




Mat 1x neH-7o : 2,76

ERstnpl . Lad Uy o3 Lo vtne Rowplewalane tm-
J(M.'twvw af b whhirume (UL), (Al scote 1.5.5),
Veol B rtn wetn ¢ U o lade tomne des pro -
Jeblav & U, Lomgs U (il st 1.5.6), 4oy 4
Acarn cfbldvang pty of U vool ¢ L, ket pavd-
dh propebbiorns pe Uy Langs Ls. Bidled rrmm
frr P tr Uy, b & Y. TUSrarnde difiteres
ponid blproreptionin pu pi Us dongs Ur.

ol . Lad (U)L) van. X vehloirame wed
i Ucuel, o9 Lad sltn ¥ U 1mre bt 4 baass,

Qo BULarinde Aovr e wal « fhilobinmen ¢v ola.

Womecd af (Uil) p (LML), Conde wole T47).

Ekam.gi. lad Umktmmwlfbf

vekArruam. (YiL), At vwimatn L 21/ ov do b

Aveear o fhddmanmg ay V pi %&M?Wmt_ o,
(nd. Wolle 1:6:2). Afbildmngin Katdir dew tnloy -
A projekbon of V45 V.




Mat 1x 1969 Fs 2.2.1

t 13 t
2.2. Diémensionssalringtug,

| Lad £ U=V aere e baeav 4_/5.;(414{;1.4, o la il A
vate afpldningens kerne. Vi viser fprst

Oigin hvmamadeirne £l vektovevia A billedrunmnee?

FU) 2 precls sideunderrammene 4L K L U, For
enhver vekbhr ne (U geldic w+ K = 771 1a)),

Bevis. Den Sorst ,’Acss;éu«o(. kommer ud 70;, at o

vekdorer ¢ U hav Sanmme billede ved £, hvw o9 huu

hves de LLAgrer Savmmee S e onderrun, HE K. AE
Flog-sz) = (84r o)) = fla) + /(o) = flra) + (- H(2)) =

J/ﬁf) "f[ﬁ‘z) 7‘5*/ Hy) by e U %@3[44'#) ﬂ.z‘ My 93 #, Adf S~

me billede ved £, haio ry kun htio u-u, flhgrer K T

men. deli Sidite et eusdefydinde med | al uy en 4y

tlhgrer Sarmmse Sidevandiyronm, B K, (smt. side 161),

Tdet v Hlhover sade ur K og o '(f0x)) Slger spfuim -
geus cndinn, »,M?oﬁ!.w(_ nf Aen /ﬁ"‘fﬂé I

En oplag? hieudichotuw af A /aregcemaﬂc W
er felpende

M&W&u g/ eV M/?éﬂ#.r‘. hara oY v, byt Kef -

nen K huwne wadibhstdin 2

V?—, shad  heve Mo Md&w So hal Al hovue morh T wing :

Hblbisimgen. utK —> {(w) e e tomerd of Yk
2o FV), atbddimngen, v — Flre) e dom opmverdle
wewerfi af fU) 8 Yk,

Bevia, AL donn forsl of de to foreommndde Setuvngel

Z7£¢CG'C’(; at




Mat Ix 196970 2.2,

wt K > @lutK) = Fe)

o wy veldefive wt bijolbtiy afbiddinng of Yic p
fU), o9 at Pis omvendli afbdding ¢ afbbdvin -~
gen. v —> flfn) . Qud skad hetefter b/ vues, o &
er ntar T 4y, u, e U hal L

B( (04 K) +»[y.z+k)) = B (rt1:)+ K)
' = f/.ﬁ-,-rktz.)

= 7[/“7)‘*'.7(/“2)
= A (a4 K) +¢(¢=—:+f*‘)

a_gfor?\GLrg wel har ot
Elr(w1K))

B(AxtK)
f(Ag)
YL
APletK),

(Sme. ¢ evrgl Sde 7.6.2 ), Mermed er vt at qf-er (-
neer. U |

Vi kaan N el A mensSd oo sefmmaen

Hhove U har emdeten a’.«cmnsww Sa gd&v""
dim K + dumf(U) = cim U,

Bevia, Sem. fidligera vt (Side 7.6.3) har i
dim K + dim, Yie = da lU. Mo, fglpe hAonomevfe sal -
Ringen Lindes der en honorfL of Y 7:2 fY) , 09 ot
galdur devfolr Aun Yk = din f1U), (swl. side 2.7.5), 0

Vel aumvemdiler af- dumensiounsatmmgen. skal

L3

vialL 3




Mat Tx 19697 & 2.3

Novr U bor todils Aimtision, | Sa_er F ujek -
b, hn e hun hou AimFlU) = dow U,

Bevii, Sova it { det foregatnde e £ wngeklur
b on hun hovs K= Fo}, olhd AunK =0 Mew |
AL 2 fplge Mm\s:@v‘wm eusbetydinde med,
al Mf/b’) = dow, U, (Ve hav ¢ avria? Adligere be- \
market Cside 2.9.5) at hoia { 4r Gojekbir, sé galdu-
divn JU) = dival, ~ agsa’ mar U bhar weuwdedy divmen =

sion.) ]
Som. € Mmodshikbe L don fovegatnde seturis

har 1 ¢

'- 1

Nar vV har alelin dimension, sc_er f Surrel -

b, b om kun, hsta die FIU) = din V. |
Bewis, el er klarl , al wn har Ao fU) =AY,

nar f er .§l4“r‘_/€/57"z‘£)"‘J (¢ mvvig?‘ 035‘: gl dem V = OO_)- |
y

|

|

Omoendt ~vides (sl side 144 ), at del tuesle
wndtrrvmn, of V, Soue hav Satmane dimerdion, sou
V, er V selvm; af dun FU) =cin.VV  Saelger devfer, \
al f er sutrekhFv [l | |

Af A fo sidste saturmges folper wmiddelbarl:

Nar U o9 V AAr Stammr tmdelbge dimension |
s& e aftddmmagen F imeRtis , i @ ki huis diny
e Suv LRI myekh ikl eller surjekbividet af £ o
salecdss Alshelke bnt hl et Sikre | at | o bijekter, o
divinwed en woniovk.




Mal x  1969%0 2.3.7

A3, &g-’Wg meed. Contare meg&/‘

Lad (/ ey V weee vehelot vuamm. ovey saine lgewc
Lo Ve skl dos nmed KL(UV) belogpe rntgdin. of
Lnctre afbildimge! of U oud . Far f9ex (U V)
o AeL difrartr afpildinmmmge f19: U >y og
AUV vl -

&= (fro)(u) = f18) tg/4),

w— (f)eey = Afrsy.

Qet eftirnon Gt ot e3sd feg o W Y bieane af-

beldvanger, allil dtweTiv of LUV). Let e Loy
ﬁ'q&am «Q/; it o< ( o, v) ’Ltra-'éhef(. 54 wgw&&q,,{,,f‘"
Stwn X Atk rumg oo L. Ndvek frees LT
ve kbt ronns 2 "oaund ifﬁw{fn{ ’b(A;lmg—'dM R - ) dei. tueel-
satle of B f 2 afpddiangen u > (~f)x) = ~ {4

Sown, tlitgit owatalt (aide 11.5), Fotan. L ak 74&«?’«[(’ I
Sen et ~vthfor Thra SUUVL Stg Se lr, Ve fﬁifrtml vt & v, z_)
af alle bwmeare afihdimnger af (Vi) v © £ Auldes
ded 2 (GL) duale vekforann , o belgues opsf (VAL
bl bt VE Afb&dw < VX Fatdts Aueorforanas
g V. mudefoil dmgen , allié wlveletrtan & V¥ featars

Lad U Veyg W vere atkfirarn cuver Samniwe
egone L. et eftinrnen Lt | X 2 fiUDN m g1V
At 8t QMWQ-—U/_EQ. < 5a At Sarrmnto sa Tl
QMWJ gsf i UDW Adunear Lnduoidere -viees Aet,
ot ds fre Frf1,fe € SLV), 9,9¢,9. € C(V,W)
oy Ael natdel




Mat 1x 18970 o - 232

1]

@/a..}('r'. gzuf)
Aeofy + 9ot >

(9#9e)e f
ge( I tfz)
M(4of) = (g)ef = 90(Af) .

‘\’t—

Vi skl sine, of (UL) 34 caomoerft mued (VL)
aﬁm;cr'm on )vaa@éf& L o rf/ét‘ af & pe \/J /t.ii.,
skriven da, ULV el Alant ol do cteniske
am(mg f el veRFoivamns pi g sclo 2 ewe
M.O’W\,—N)[t J %ch.crmm, v 2y JM&C&»J ﬁcﬂ.c_ Aswr W o
"f&'ﬁﬁh’ gtrt el (siele R.7.8) at I St d e  afbilt-
'bwnﬁ,p Tl e LR G 7[,[ 'fgaékw ﬂ/‘ Ry C'»dcr'bt«.q"-l}ztf » e, -
Wonewn O 21 & &fwéw qy.s-c?.’ Sgvmne sk, . (Ve fean hoot e
eflon tWlHode os «f Jige , «L T vekforrwma 2y tud byt
Aty Yot | dinseun del tus 2 Coctnetfl nmecl dit
e ) Endely Frevagar af ot %'-cj.&wa&h; at L
el SR A MM{MJ q;-f’- 76 @G’?M-.ﬁ/,d.é..f ":‘7&4,‘.,- v;g’,,; A
émﬂn/{ g relatortn, & 2 a&-{/w 0315": Lo e Ladte

2 s cwéut v lgie s q\a«ch,’ét’d b

27 dtrwmned gm/:/ j/asf, o7 =
A Klspete 2 %/c%af#W cwes~ L,

Vo Aan Lidtigrce vt , (Lite 2.7:5), T LCherfe vekier-
CPT P St At "CM SCT s | @M« vlas el ﬂs@ikﬁ? Ty el
R N Let oua ; &l 7o At kforrusm Suvty SAtn v, Lo

R W@AM A A S Qs @7 oI erfe

Ydtn btone onsores, a? o trtuclitiy -l by siOrale, ek for-
C2amn over farmane Latine Chbe wpdvtucligris ef Liamerde.

V. D7 moleves, ot ntars dise af abmua{i&ef ‘a'. ¥ et givet |
Artde Fretunmas pf ‘e selrr s gruppe et d Samqmnei st g

| S6wn Rowmposi o Bl dtl e forrummmss awbformefl gruppae .




Matd Tx 1964 - 70 2. oy 1-2

1 Lad (VR) belogae rek forrummeet af desuwe Hiska
wyehtorer 4 rumnel | og (ad (R, 6) vvre o bul-
! wafbhavgigt DL ouf vehirey Foa V., Vi et

afbil dngen
- YAy
& (LR) iud i (R,R) 25 Adwear, oy af «fbildion -
gL |
v axy,

v (av)b+ (k)

Caf (GR) b £ (VR) 24 Auintate . Augiv fot huer
af afbl drvmgerne blledvurmn o kirue,

2. Led, (V,R) belegue Athtfrurmrmel of gecuetor-
Ske _V'C»k;/ﬁ'i‘{‘f 1 Lan Gevetiu ?(m, o lad (&4,¢€1)

wvore v bagiy foo V. Ved
| hie)=¢, file)=-La,
fale)= e, folts)= &

f:»fer} € -8r, fH(22) = & - g1,

4«’1‘(&99&! bntare afbildirningst £, 5, fs af V and <
V. Kowshuer sdbdet af wn anthar by vkt keV
wed, bwer af Ao G afbdldumngel, sdit £ o3 G
tgmes Sova Uda -k lailly athteier af  Fot k-
b W‘Mﬂ—&f eLrig ) W”W, St
Wﬂﬁ'w 4,7[ Vd&'/“w»c-«”) S Weﬁu t £ig selv.




Mat Ix 7969 - 7o 2 ev 3-6

3.

€,

Lod (CYA),R) htw. (€A R beliqme WAty
el af alle konlimwerle Ahs 1 gy Aoul-
nuerst WYMZ‘J.@.AZ@. veelle. L AU cuat 26 el -
Tl A & B Ved W hver dunkbion pe BA)
at lade Svarte Adbns affedede dp Hto b afbild-
M) v) ‘/ %,(’4) wo, « Z°rA). Ovevvey, at af -
bldmmngtn, 2 butar. Angiv blledrane oz
fovme . Becltn. Fv tn ntharky Funklion @A)
origimid magdon B (0p), Fuwd ot Tl R

'é'mp&e,ﬂwzfént v it e/ %'fﬁ)) oy e%,,/-

o ol vestr cticpen, 2F Dt U % d@/.e/etffu‘
oy ho~ Sarmarne billedvurm, Sova P

Lao Up oo U ~ert /Bm,z&(em-fmrc WL e
af ot tllotruma (UL), Angiv b malurt'q o -
rroer ‘/ 4 pe U/Uz.'

Ll Uny + ) Un e wndinrvim of 2t athk-
torrun (UiL) med L:2ly@ o0 @ Un. Angiv e
nalur tia OOt of U pE produk el Uyxor X,
($wd. ] 8v36).

Lod, ¥ verl tw Liwearf afeild g of L
(Lt mpdvindrgvis Mawag - dimtisiowell )
vekberrun (UiL). wd { el wekforrume (ViL),
o9 M Uy veve T Mvémm K Ao plemen -
bt wndiniimm of U, Via, ol atshroklisnens oF
7 W U u oyl oj/uw’ Sarmrme Libled -
TR TN 4




Mat x 116%9-% 2, ey 7%

7. Lan F0ULY > (L) wvore 4 Diedl afhildrong
oy, A W k, o /ﬁ»ﬁ( T vove &w -"bt..n'zﬁ.a,'_rf(fgz,
projebtion af U pe Uk, Vi, at b fiides e

9 Aum 2w bror efbdduing £ Y% =V,
aledes ot frFo

g Lad FilUL) > (L) e tu binear aftild -
g, lbd U vere et wwdiiruwme «f U, 5 bd
V, vore b wndivmmy of Vo med fUN €V And.
Ty o T, e de malurLige Proseéliowes oF
U pE Uy hhve Vg Wy Ve, et der hedi e
o kun ten, Luear afbilduig 5 Y,
ailedis ot Wof e foT,.




Mat 9¢9 Fo 2.0.7

Kap. 3, Dualclel

2.1, Vekfsrrum ~ dualitel. . 311-316
3.2. dualt vekforrune . 2,2.1 - 3,2.¢
33, duale a/bila(,m'nge(‘, _ 2.3,7 _3,'7,4{

Bvelser | 2. av 1-§




Matd 1x 1969-7o 3.17.7

3.7 Vektovraun Laﬁwaltfct

Aﬂ.( (\/}L) 0’ (v,}L) s "2 /U'CQ{U/’YW Cavey” Q‘QMM
leotme . Ved ew bilineardsrm. 72 VxV' %m.;;;,s o af -
bldmnng B ViV 5L el Fplgende To egewskabel |

(i) For enhver vektor ¥ eV er afbddmrmgens
¥ o> Bly,¥') eu lmrarforme pa V.

téi) Tt emhvey vebty v eV e afbddrurumgen
_\:"——>B/¥,Z’) L, Wnﬁvm ,oa? v

det eblinviars bt , ot hvie B 2 o beliven forne 24 Vxv’
a0 bntanfrmin, X > By, Q) wubfotman. pf Y, og
W#vm v Ble,v) ot mudfermene pf V! Mod-
ngugafwmmctm&f&rwﬂl-
guuﬁt. "% belingthes % d}ﬁyff«tt

€ii) For twhwtn atkfrs X/'e VAR o bmenr -
Foramen, X > By, v) %sluéaﬂ frne red for -

M»vpx\/.

(tv)  Fev -&w/w#v veRhY e \/\{of s bt aor-
Frrmein VH—-—?B(J{,}:') Frvskellio Hro M/r/

Muf& \//

Ve k Forretmmmatinn Cv,L) 0'9 (V4L) Siges af 1w < dualitel,
Ller af vere S duall par af veR foxvannn | huno ded
o girel tus chke - wdarlel biluearforve B pé VAV,
Vi il da aknive <x,x'> ¢ SGdelt Fy BV, og

Md.(_ <y, ¥> /.4 2rodar ko te? F & o Y/,




Mat 1x  1969-% 372,

To  velktortum, (V,L) ep (VL) el Sanmmac fude-
Llige Adivntnicon, Fans altid brcmges A dwalilel, o
A Siorun. © s delle cplegl. Fov dewV =ciwn V' =
me N valpes Sbaces (&,...,&) o5 (L, , i) Fov htbor
v 7) v/, Aféﬁ{mjm B:Vx > L q[wez‘ el

5(V’gl+"‘+vk§¢‘) _\/’/_j‘/'f‘"‘fvh/lh) = V'V1/+'“+thpf
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Fey= <, Y6 = [Pp(wi)] (v .

#W'm/ ngf, v ¢°’§‘ = Ao Ctin Listee @;Lé%/f/w;mfg
a/ V’r, Maf i dine stabtes al Y 4 e Grene
L4 ¢ Hermed, 2 M‘%M@&m ro?, Ot dt o
@7 Ww mued o guskede. eponskaber. D

. AL bt Ao dewe Frrepiinte Satving Fréun-
got:

oLad (VL) rore ot M@”Ma’w e h -
Hvransm , a9 Lad (VL) rore 2 ek lforrum, + ducdi-

Bt el (VL) Do 2 de walurtine syt ef
@ V' >V oq Y VX5V Adwnancbins durnse,




I W L) vere wefe fornteen, oy lasd

?L SV e W vmas @i Leie fern «/55} u—r/(’ ef W"f Huozy '7 W [

€ G  Tricae y;,rw.,u ;wa, W, aldio 7€ W . ja ev e
GO L E sf’::ff{/ W,j ’{u oliitan, 3o Jf : ?/ Gy ﬁumé L
?’,,J i, atdra yo ;5, & :/Mi 'E IR IA ﬂ% Tl o(a,.aaa,cq,
o ;’i‘ e jjf er eu  Lin Ll a// ’g'fg,tﬂ m 4 M/k —_— V*

: v

ﬂem f%-’f»fyf’fié eloie, sff,:/s '7”5"‘, 2 weorewdle  clweat a,e, ?/é(%f W&ﬁ -

3
weneels  af Gilelind w? 03 &W £ Altsa

Iy . 7 *
J"i,{? e - f&wae,u, Q/:g At i /;(LJ/@,()M jf s WT - L/"" /;;2 2
V3 . l/.,k)ir L kX

———g b

: 1)/
o lawae e tea wajeomene e (?’ /) ff
ﬁ’f% g elebey : Huis Ven W oer w&’&&g denendtovall

" o ol
e il £T D VEF o WY suma, lf -f V—> W via 2t
N £ . ) e %
%a,fgff.m 7{1,*&- L4 &t bt 72 ;{{«’:" l/ — i/ F &% l:"l'/ = W *aﬁ M. Erl
4 ¢ - i ~ sk 4 \= ~ Ak
preetis r - Hvrs P, v v 07, Pw * W"" W ér
- o “"
ols s gf«:‘,a,;, {% 5 e AA0 CfofLr/u 40 ew g:'w 7f ? 1% -ﬁ‘

Detti e ewcstoe s’fya”;&um wed at Flep, = Pyof, o3

del wuclien ;”£ 3—0" ‘newcte owade: Foo foen vekiou

(o, ()] o3 gy (£(2)  Liccartrmmon i
e, (w) = £I(x*) = e g7 o

ew e flp, v) (y) = () =

7 (£ (7)) PR e audie side en

,, vindiew ey € W ev

(£(w). 35%»:&:7 ev £Up (%) ()

alle ye WX, aléd ', ( v)) =

v ovar vl /c&é;}, foor v aldta

Ty o r [

Tered Fieserrs :-f—/zf)?ﬁ,. Eee. &”(/("(’ A O“f!, 7/) \/y‘ tecan (;l

A t? Al ; L e
: C e '3 / 'f! S OG0 ."J‘:ij“'. e ,:,‘-. , [j k. In £ {E A f’”f[ Qalic ‘( & /‘L(p fq““g
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| Lad (Y, L) oo (W, L) wewes eticledia ol ersssomalde
Cvededornciun, oy tacl £V W vuse ew Guewr af
Mmg Na en

) Ken (2 = {£v)°

Gi)  H(wt = (ke ?)®

Git)  saff) = 9(f)

me G): e kenlf) & ,ﬂ(’y):o & yef =0
U g fviaden ed FV) & ye £V)°
(tJi): * Qo ety er €ndliliaq cltinecdlonale er
wlatiouew (5) & Fl(w*)® = Ker £, oy oletle en
() auvewdt pa dtew luewee af Gleliesicg

”

e WEF VR foi hawysomerede kaw colour., -
eern med £ | |
i) Tielge cuallifipriuceppel oy duivesioas frmibin
dun W) = i) = diwV ~ diwkelf) =
iw £(v) = 29(4) [




Mat 1x 179 - 7o 3.3.7

23 Duale Q/ét'/ﬁ(’n zll/w]e/f

Lad U,V oqV vo rudidey - stowale et -
totrurn, ovtn Smammnt  egewe L, o7 MZ.@ Cat sevel
(/Oj U/ Sow, V 0% V/ 2y ¢ d,uo/ﬁ{/ff'

Hor twhwtn, Livean afblotung £ US>V Lodes
Lo 07w Lei aﬂ—uémg £V =20 med

(1) Cftuy v s =< w, flenyy ,  wel vweV,
Gy Aot afbildiinng 7[/ er dbear

Afpildingen. V'S5 #addts din. %l aflile-
gl fiU >V duale afbilcdlirving bt cle Auale _
pat U U o V.

4o

bevia. Thie £ o3 £ o Q//éochb(/(:wﬁ@f af V/ bwd & U
rede egtunkabin (1), & vl i For nhier wveledel
eV gatde <w, flteny=<u, fi'tx)>, abtal <w,fte) —-jgfﬂf’)};
0, ot alle vekfrren we . Hewaf Sotger, € £7e)~ L) =
0 for alle eV, cllsi at f =L lermaed 2ty -
dighedin, vist, ool ¥ vore bl ehetne o V. Qed dud-
ses Au‘,w?f' Q%Mw‘g% “4 —> (775/..)}¥/> 2r e luead-
Soven pa U, allis o tlowed + U* T x'e V' 2 sile-
des ugllt 4. Uinean Lo f.:::’ e U* rel {fluy, v’y =
£, (0) frr alle wel Selis fTw) = V(E), by Y 20 i
maTarhpe biovmfe af U pE U, A4he for lle nel/ |

<3[‘[5=))y—/> 55_!/(.‘_‘-) l
w, W5

= a‘! 7(/(3’>>)

i




Med 1x  1969-70 33,2

sotmed ehuslasin af f7 2 vint, Let skal Anefti.
’?)’DLM ) qﬂ"{ _‘// Ly ﬁm’,mﬂf- P&ﬂ(— _1/1/).\_’2/€‘f \//03 ﬂ“jléLl
For alle aebetrren well day i da

<‘§[ﬁ)) Ay\.'/'t'/Az,.YZf >

CRUCTEYR )
My, > + Wl{tw, v S

I

>"t < &"'.) ”{/[M/)?) T />‘2.<g-‘) f//-‘/z../)>

"

= {4, Afa(/(-\’/)+/\z.7f/(’yz’)> ,
#Cxw\/ )@W, A/t _///2,\!,’7‘5\;%) - (A1f/(f4/)+17_:(//g{)) =0, MZ‘Q; d,j:
FUn ¢! )= N 1wyt D vy D

Er g tn lbuwear afddduncg af V' vt & U, fan
7&2 Flsvanen dt, wmnds toles cwn dows deiate afbdiing o'
a}é U ond ¢ V. Lewe 27 beslowad artd

(2) <, 90> =< gu) vy, veV wel

Lad f woe tw lcar affildiwng af Cus <V,

q Aok ! bebsone At dinle apeildining UL [ duale

afbiltrmg £/ Aptdimngtn £ 20 dos folye (2) beilent

ared.
Cw, flrwryy = < flray, vy, xeV, wel

St isnes Aelle rnned (1), sea okt
£ - 1.

M’éu‘%me,/&zfgavt Aatansnnd a/fzﬁz&.wﬂfﬁjfm
sovn et par af duale afbldiiinnger.




Mat Ix  1969-7 3,33

T den Aplgtudde sebving opsammencs egiu skaber
WLWMW(%MQ/H(M.JMWA/
Foeraandlis | A U,V ey V' # b didis — immsnséonale ek -
 frrunne ot Sarmel W,qd(nu&(/l/dg Vv,V
e duele podf.

;ﬂa_l_,f-’(/ﬁ\/ skt i bwean  aflbilliamng, 4

Lé”_é f/l V>0 Aere dine A ale @/‘/{Wj. Jo. getd ~
P

(3) /(f' ://0}0.

(4) K, = /1V)°,

@ e cwgeblir Ahur surjedlis, b o W,Wf‘

e Surfeklr Sbi /el
(&) f Aar 5¢474,W¢ Tuny s [

By U=V 0q U= At i Aoy otent  wdiniuun U
af U

7@ fu)e U, M&mm f/[U,") < U°.

Bevis. Thtlge (1) & Y€ fU)° eusbelydincle aed
vy € U°, altséd nwed 7))z 0. Heref frtwmwgai (3).
Toat f1=f, 4k (1) wed avvtndibee of (3) & f. Pi
aTondive (5) Fplaee widdilbart of (3) op (4). “For al e
(6) molies , at dd K ¢ dun £7° = din U, Samnamendr( -
ded b and den velbodle el dinKi ¢ i S1U) <
down V), os dun K° = {IU). Tfptge (¥) Han i banel-
Aalid K = £1V)?° = f1V) | o) Qwik dinnf 1V) = A 1))
Autay andels ot JIUNEU, , oq ad w €U, Frr alle bel hat +i
da, HTe), !> =0, ablid Cu {Yu)S 0, dwrimed f Turye U2 T




Mt ¢ 19697 3.3,/

|
|
Vi skal TE sioa? ¢ kol Foms  opSeammesre reglec” |
fre damanihr of duek ofbildismmgar. Qet cvetlades |
4t Mpiin. ot Prasicere Pastrndue oy oA wdfEre be-
AL |

(fFraY =4'+9"  fgedllUV)

(24) = M/ FelLtu,v), reL
(Rof) = Lo’ felluv), fed (VW)
4*) = ()" fellUY), neN
(Id,) = Id,,

(1=)" = ()7 FeLluVv)

Den duwale H( nulafbildningen. &: V>V er nul afbeld-
m'ng(n o: V=L




Mat x 1969 - 7o 3. ev -2

7

2.

Vio, it rehtrerummmcet (V,R) of gecie Friske
Veletover ¢ vnmmael o f Aualibel el $iq cels
e afbildiisngen, (&) 5 s, vy = ok, AVeS
Ny &&f&gw det Stalere Wéf o.f & ey V., Unm_-
divspa burlhe basel, dir e duale Tl sig selv Ze -
abrr MO og MO, et M el tw nlhay by thtfee -
L. difrvontigole af V. Got redle Sev,at v for
enhver luesrtomm F pi V dudes e o kuvw
cons wehtrr neV, cllidrs ot At St tabuer veh-
by vel gatdec Flx)=X 4. Lad & woie o wl-
‘/ﬁ;vr&d vektre Vv, o9 ALfmm wed wiraxu
dedoerdt Anatne efpldiving of Vil i V. Btlu
dn, A F dunale fblduing J (mibd. de duale
por WV o UV)

Lad (UL) o (V, L) aere tndiliy - Adbvensionale
e totitroon , 02 Llad BiUsV > L wsee o bilineat-
S, Sat

Up=FuelU | YveV i Bluv)=03,

pirfrev | YueU : Blay)=0f.

Quevoey, <t U o3 Vy & vandetramm of b U oz V. i,
ab doe wede (wtUp vtVa) > Burly, vtVy )= Blg,v)
defpnents  4a @WW B YV > L, o at Loy, -
nt afeddinning e do i udantet bEAivear Foram.
Vi ad  ddwn U = divn Uy = dipun V = s Vs




Mad Ix 1965 - 7o 3 @v 3-5

3. Led, (V1) o (VLL) asre  todidin-di mamsionale
e btoicmonmns 4+ dumalilet. olacl idere Vi o Vo vewe B
wn it twnne af V hhwr V' sachedts o Vg o Vo er

Aunatifet wed e skl oren of den gev e bi U e -

fovron. Bl WAV Vi, ot Vevw?e:=\v

4. Lad (Ge),(U,8) oy (L), (V)LL) vt pod™ af tude-
Aig - Ah e S onatle e Rt s A Aueddel. Auglv
€a Mq%ﬁ% *MO‘MH)AL of (OC(U,V)JL) e CAUAONSY

5 Lac (VL) m (V)L) vope dmdidiy- Airmtinsionale
ctbbrtropn, o duedilel | o o fiVIV e
Lowedr afpldvag. Vw , ot b f & cdew polent,
Av.s f'? =7, i r¢ crg:f i, dele A:MM»Q
SV AV e potnd. Vio, at 4 ¢ fatd e séved (V)
o JIV) Sev. ki o kG A duslibt atd resriktio-
s af dlar Girne é/i'ﬁ"wﬁffm’w-.




Mot 1x 19970

Kap. 4 Matricer

41 Mahicer,

Y3 Lineare afbiiAningers roafrix bgninger,
43 Koordinal braus formatiom,

Yo, Matrixrang.

45, Lineare lLgningssystemer

& v_alse-f‘

0.7

"01'1 "‘-/.7.?0

421 -H.2. 7

"/‘3'1 - Mao‘{
A XA L/-‘/-‘/
‘{'5!1 - "/vfog

Y, ey 7-30




Mat 176 199-% L.7.7

4.1, Matrices:

Lad m o ~ vert malurlbne tol . Ved ew (mxh)-mailvix
mede hevianTir frao Lo forstae ot vektamgulerl Skema a

Fotomam

Gy @yg *°° Qn

a a /]
(1) 21 22 2N

A1 Pmz, """ Pemn

hvet Ay e Sor Lol e,m osg el Sen beleguelse Sor
matricin (1) benygtes o9t (A g . ms ot o s (é9>m,m
ellev Slot (ay). Endvidere benyths beleguelien By n , eller
blot 4.

Ved en rakkematrix hhv S@)te tatrix %m;v‘-& ew. (7xn)-
matrix hhv. en (x1)- malbrix,

c

Lot A =(8y) vare ta (mxn)- matrix, For Lel e, nn

L, = (451 A ' OLM)

fot Bs e ffé/V/CL) ow fov 1,0, katdes S@ )/t ma-

o n sgjler. Elemente? ay Wl besver Ao (b rarbe o

dw. )T sa3)le.
Ev @ =(a),a., ,an) T tafsal +Hlhprencle L™ selhs

fee A0s pte Seile. Matricen 4 har seloctes m rekrLr




Mat 1 1969 - 4712

%__,, :(“’{/)7%'-(({‘1 da Czﬂ)
Ca
Gy
a")
g,:.! :(&‘nf = '
)

Evr 2 =Caq, a2, ,4n) kowdinelsallel Fri w. velfor ¢ o
M- st s owall ek PR mAn bl b lol bRaits
AR kalde A fdhw, &) Fov vthtorws Looydivalraktee
4w, hoovdivalse te.

Ved, e defamatrin ot A Hristro b st i, Stwo
Frevmgrt af & ~d ol vitec varber 09/eller smilev
ale Hes.

Ene (Mem) — spna Frix fa:,;ge:: at vine, bvrdretiih )
dersovne me=w. ElgwmtrnUnmt AL, £2)0i,m, 2t
(MED)-rmm e (A1), hadded /w,o.,/rccuv.s f&'qﬂdﬁ&'
At Tr. Ew rem)- amaPrix (AY)n.n sges ol vre e
otdrt Ve lrvwbsiomarix , dintems a =0 fr c2) , on 4
@vre Mm/’:waﬁﬁg dnsev, Al e O f}v £>), Er
(hxn)mman e (), Hoew af virne o Adlegoualmarrin,
dintev. ay=o 7’@4 c#E/ s ;{w&w soclran bewmyifed ausd bo-
grclaons (Qn Ay - --c?.,,‘)a‘g

Ved, (men) - mud aaticen L = @man Frvite (mxm)-
Mot ictn, b eltanenlor adle = O.

Ved (nem)-tnlespmnlricen. £ =£,, Frrshe M-
Al agonol wa e, hun o aun-émév e €r 1. Vi
Aan ‘/é&g Enon E(d:“/)mn.’




Mat 1x 1964 -7o 415

= (1) ¢
For 0t £m,m beligwes med Ly, , dan (mxa)-amatrix

(44 donn faf biihboins Qi =] fov (EY, memy alle @vTige 2le -
menlor aj) €t 0.

Lad tr vare givel malricer A
ﬁ=7,"‘/5, caledr s alm maticone mmed. $hdim vt vuAle

)
y ox=he, T

Ao COrmame TRKIL gutsd My , 09 ATl mal A St

e At g bt Shunimnr ool ma . Matderme
A4 P Fpun, oo pa aplag? mbde " Sopnrontun Sy terees " 1L en
Ay Amn e A med rakkeanThd vz Thgtk e 8 Sp/l-
amTald ™M =Myt 0+ Mg Ve Sigey, at _ﬁ e~ . blommalrix
wrd blobhene LOP ) on skriver

'ﬂ/‘m} . .. ﬁﬁ,s)

/":3 = : ‘

L ®
i {38
AL A

Oravenmdt e dit klant | hwad, dor wenes waesl al e glven
rnntrin B =(qy)p,, €7 "Q,Dd(;lé "o blokker. LRt plvis
er~ dir ~ed

A= {&M Gz Zn)

T

angivel tu. opdilung af & 4 blokke ,neumby sojlerre,
Matricon £ kan. pd maturby mmade opdibes & blokhe,

£T 2 <;€ﬂq'~r-’ Qﬁn-v‘ >
s Qm»#‘,f’ Qm-v:,n-wi‘

hvet dug nogle af blokhent. falder bort fof v=0, Tm,
eller T=n.




Mat 1x 116970 and

Mawgdow, af (mxn)- malricer med elemenler frao L
belegames M (L), Er A =ay)pmp 99 B =(y)mmn 7o ma-
tricer froo Mmoo (L), defineres sunimen A+8 f 4 o8
ved

4+8 =(2y+by)p,n

fov Nel definerts produsetet A& af 7 o _’_3’ ved,
AA = (Aay) pn -

Det wverificeves lel, at M, (L) Aed. At kaw/oos;/-a‘omf
v orgamiserel Joun et veRtovram (Mmn (L)L) ovey L.
Nolvthtrron, ( dotle vtRtorrum 2 nulvmwatricens Qp s
Ao, modsalle — A Bl e malrix & =(GY)p,u €7 marrictu
(=ai pym Vek totrummmets dimenslon er mn , cdet sattet

beotoede af do cald mn walricer, Se hat el element by
w1 o9 alle Grrege elemenlir by wed O, udgey eve

baats,

b A =y)mn 09 B =({yk),w, Yo matieer St b le
don farstes sajleonBl or by med dbw awdins Toifrau -
bl , defineres produllmairicin. AE  Sone (mxp)-makd -

Ceh,

ny.
AE = ( al 5:;).

For amdnt pod~ af mabicer dufiuere; ckbe msgen. Grodukt -
%af?l\xq

Madrix muti plikationen. ev (hice hevamutarly. Kun
narc & on B er kuadrakiske makicer med Savame rakke -
st l. vl At Kumme galde A48 =B84 ,- men 2 almnicle -

Lighed, gatdir AB #BA .




Mat 1x 19697 .75

Matrix multipli kaFionen er- assaclativ 1 din 741 -
Stondo , at mac A =(ay), <7 en (mxn)-matix, B=(bk)np en
(nxp) -mealrix o9 & = (Cuidp,g e (prg) - mafrix, s& koare
(AB)C o9 A(BE) dammes, oy dur gatdel (ADC = &(8L).
Tdet elemuandet ( L vakke on ('t Sgile af (48)E er
ﬁ(znay!@k)cm og elementel 4 Lt Tekbe oy ['G Sp/le

k:1 J=1 n

af A(BC) er ?QU(éé&ckz), ﬁ%ﬁf ,D&'fs%awém af ﬂ/gcau

=1

de ol req g
P A P
E—i(%%@m)cu =%(4z151m+"'+4zn5nk)0u

P
= Z (@iéﬂacu"’ vt Qi bnk C'k.l)
k=t

(QurbrCu+  tQinbns o) + 0
g (az,é,,,c,,” "'+an5n,o(’,ez)

Q£1(611C1L+ s *6,/°C)Pl)+ L

C ot (b Gt by Se)
n P
Z ay (Z 6./&0»&)
VAR

Produkitr af Heve tnd. to maltics kam alhs skrives -
den, parentesec

Det ses let, af nar AB o damans , s galdit
(2A)8 = A(AB) = X(4B) A~ el

Maotrix makbipliboaticnen. v ohistrbutiv m- 47 as -
At Reven o dia ,747574!.«,'(.,, at mar b =(ay) ., 7 en
(mxn)-matrix, on B =(bu)p, 09 € =(Sk)np €0 (Nxp)- Ma-
hricar, s& kam L (B*E) oy ABrEL domues, oy dtv 92l
dee A@Q) =LBraL. Lt falger af, ot Zay (bt Ge) =
%@,@« -:-J:Ztagcp,c. TlUsvaronde ses, al v gaddtl (B+C)Q*

B2 el nat D v Lw (,Dxaj-'mQﬁfx,




Mat Ix  Meq-Fo o4 7.6

At it forcgaende Fromgnr, X muebiicaddifion o
/M&M%Mﬁp&ébm er &M@osﬁ/{wer e ‘/g’f,-,ln(é-—»)j
oy at Mpp (L) Hunved 20 orgamssedl Jom e ving,
for m>1 er rurgew chkt- howimutndiv. Det ses (el at
@%M v el-element < W!Mﬂ'f’m. €W{M kaleles matyrix -
Tingen af grad n ovev L.

En (hen)- meatrin B cges al wvere regulay, deviou,
dew, War s Uujevs wa Frix ﬁ'? wi b L. ma{ﬁpﬁ';@av‘zbn'ﬁm
{ Man (L), abtbsn dintonn i fndes en (nxn)- asmatrix
A7 med AAT =87A £ ; den uvtnse er da ewfydlingl
besTomt . AL ot alwaindebat 1sultal frevngar, ot maug -
dte, af regulare (nxn)- smatriceC med edewsntor froo L
wdpa en grigpe wmed mafrixm wl il RaFiou. sowe  Prim-
paction, . Giuwppu. Rddis du generelle lLneare Fruppt
af grad n over L, op belegmes GL(n, L) .

Ved dtun z‘fw,spomw&_ af ew (mxn)-smarrix ﬁ=fag}mm
7/—05%& dov, (1 xmn) - Anaa Prax _.‘.__/E\;') hivo elemaent 4+ R'G vakkg
o 'k sajle er Qg . Sattes A'=(ay)), . ,her a1 alfid
Ay, = Ay ( Rakkorng hhw. pilorne + A 2 sgplowe hb
raiberar < A 1) e Tamsporanede of tn rakke- héw
.swjle’wna/w'x Ll . Spife - Ah, et hefog watrix . Qb 'UW]Q'—
ceres let, of dunn galdes

(A) =4, (AAY =24, (4+8)=A+B, (4B =27

For en regulal o frralishk Amalrie & har i ﬁd"=d'b=
E. Andis did sidele ayl de Ovewstlundle residia ey
hunpe  fhe (YA =A (AN =E Tdet E £, bar v der-
med: ET A en regular humdratisk matrix, s ef ogsa
dev, Fromspowavede matrix A" regular, o9 COMENE




Mat 1x 19T $.97

En kvadvatishk mafrix ‘iﬁ‘ Sﬁgﬂ)&f at vert Symmy brisk
A omFsyrmmme frisk (eller skeysymme SR ) | dtrsona
Al=p bt A=A Comank, o &Lc‘a,gmdde.mmﬁ/m& ¢ el
O ls Sg M s Prish  maatrix alle ev O,

En rqular Wondrafoske matrix & wmed elementer Fra
R siges at vait ortogoned , ngown A’ = A et v kiart,
ot alle enbeds matrics or arhasnale. EY A of frgernal, =i
Aunr i (A7) = (A7 = (A7), hnlthel avest ,at ops AT et
cthogonel. Oy ¢~ A oy B criogonele (nxn)-mahicer S8 har
i (4B) = BA = BIAT = (AR, hetlhit vwn, ot agsi AB
er ovhogonal. Taft 25 hetwad godtgierl, at mawgdiu
af orfogonale (nvn)- Al Ol U tn undivgruppe <
G (n,R)., Gruprir. kutdes den origsonale gruppe af gvad
n (over R) , c% b/,iﬂu,s &fln,R),

Vedk drn. (Powplers) Ronjugerede af en (mxn)- mahre
A =(ay)mn Forvstra Amatrici 5’(&?})”,,’\_) allsa maatrd -
i, Soun fremgar of B A Rowjugerong af alle ele-
bt . Frr an matric & wed reele elemenkr gal-
dn 88 . Yt wnificines let, at divr qalder

F)-4, 0@ -34, C(AtE)=3+E, @%-=AE,

Somt folyonde 1 Ex A b regular kunbeakish matix, SA
er ongd B vegudac, o (A < A7

Ved, din, adjumoertde af tu (men)=matrix & fovstic
matricen A* =2 Z' (=F). Fv on matrin B med ~edle efe-
mamlir qatder A* = £ et vnioficsns b ot der qelder

(87 = 8, OAF-TA, (A1BY =A5Y @8F=F4,

st Yolowd ! Er & o rtaulor koadvatsk matrix, SC




Mat 1x  1569-3n ‘ #.1. 8

pr- opsa AX regudar, en (A¥YT = @H%
En. hvadvatusk mafrix & clecs af vepe Mevrnmides sk

|

|
: f
(eler Hermikeisk symmelvisk), dinsown B = A | o9 aunt - {
henomete sk | dinscwn A% = B Bormak, st ddagonel ele - J
WA Tt A b Hltwaitersk rnatrix alle er veesle, o7) att |
d»m,gm»fd{mi{am 1t AnH - Hermibeish mmalree alle |
e rent Lmq,jcmfe

En regular kA dratisk natrin A med U wanter

frao € scges atl vore unctar, dincom A% = AT Dot vt
sty lt, al mangdine af wunlfmre (Mvn) - maalriots 4 e
wndingroppe 4 LI, L), Grajppi, Aaddes dew anii fa re
Qrappe af grad n (over ) | oy btlignes Uln, ),

Ved, So/levemngtin ’fg_zfr a/fL e (mxn) - Amatrie B
ey Ll Tin Freo L Lo s Ao Thngta, ef Sattet a)f
.S;»_//&fu! rded Sp Lo i o?s)éq/?f&..f Sor ek forin < ek -
lorvarmnel (/2/67%,1(«4»)} L), @SVW defrenes
TARE At 2k A Soun TR Lt c,/— S 20~ &7/ ek - a
£on, 1t Takbine opfatles S wthfrrn A ek -
torr wran amne € (,/‘/W@m(’z_)ﬁ,g‘), Let vl cegne bt vt ,
ol Sglevapmgen o TRRRO Mg Sallishk Slonancar
cven e | hrrellin Py stw Ra, Tide Cur YAt -
Gt 104 of By indlf da mn vt folbedolle deliq-
b, Tl Sfro sesdlevangua.

Ved, dL—ZULWM:MfL.iE"V‘ 4;‘- Lr, (hxn) 'anléfz‘)c ﬁ=(’ay),,m
frvs bie Fulle?

Adth = ZS' 9‘—3"-/0 Zpenyr T Aptmyn,
PEOR




Mat Ix  1969-% 4.1,9

Fo VQZ(/MVMM&M:DW Q)Z 2_5:[4{/)/1,»; ~5’7&Lg{/s Ogﬂ: ééé_@ -
hetdtn

Qqq » « » Q.

n1 ' ° * Qunl.

Dt Fremmgare F defnihionon , ot Blh o e Sum af
n! Led. Non boties fio, frleomet, ec de m! Led nilsp
Sarntbyge produtblic af m elownenlo fres mmaTvictu
beotdonde s f el /4 /44/ woer. Sgile, selides
it opid hwen wakke o0 < prastlindt e gaug.

Monw, Risn Milul bat op fatfte "delpni mant” Soww
tor Afbildrmana af Monll) wd [ L, wnntiy afbdle -
g ln B ditd . Slpni man i af A i her -
red blledet af £ aedl  affldrmmnptn. btlrnimant”?.
Aligend ik o Wtlade os oA falde AtlonnimanTen
aF b e Gk A AT it mant ”

Moo hort ol tankid vanng WL at Ltlunl fumk -
Hovpina tricey, Aivis. cmalilesl, hiih ebtenlin o
e pangoe M. Dot onndeder Ul Lleirow, at oven -
veje ¢ hunlhre, wdshatamng At Foregitide fowdin
o vt A et ,;Mc L Adnnne maalilces dog aclenes, <L
o pi  Plaglt muide kane defuntne Alnind aman -
Toe af b orn blirun wmabrie ; dtlamimanton bliren
igtns am. mel i ko plobd fonnblion mmed san me
defon Bove cntingde M Lon b howrns, 4 maatri-

|




Mat1x  1969-7¢ 4,770

Monn, dtr opsa anlediming Wl & Stlengle

ve b btrmaTiicer, Av-s. rwaluce, bive tlomenTin 2f
eletoren e et Aekforrume (V0. By sa Aurn ovel-
ledes T Ltotntwe o sSvenvge bk Fotnns el -
Shrakuinng e Frtgitude i dis onradidoc.
Doy  btmatrfees , 2t dn Ay Aaw, Tbre e 2reduk -
Lt m/ %o el trirmmdCuicer. LQunirwetl, Ko Mo dukbel
o b VR Mgl 7y s Tadnaa Tt Al rto
pa oplas? made (mar de mphutodige belingeloas
wtdrgaende, Takke - g3 sg)le ATl o OpfpAL) ; Fre-
dutelt Elirn igew ta ekl maBix




Mat 1x 1969 7o 4.2.1

$2, Linewre afbdduwimgers malrixligningel:

Lad (UiL) vere et vektorrumn med dinl/=n € N,
lad (V)L) verc et vektorrame med dinV = m e /N, oF
lad F vore en lucar afpddiminng af U il [V, Lad
endvideve (&1,...,8,) 09 ({1, ), Im ) vore bader Sfol~
hhvs U oy V. Billedenne fle) af vektoverne e, [ base
for U kam da pi e o5 hum ecen mide shrives Sou
bineor Bsvnbination T af wektrrorne ( bas. foi V)

f(é’,) '-'-ny_{»v 7+ a21_{z\ -+ ¢ +Qm7fm

F (e = Qqz £ + Qo £t * '+sz.fm.

f(_e_.,,) = am.fy + aznl(z + oo "'ammiw)

ellevr kort
m .
Flep) =%a"3jl{£) J=hran

Scdécs __’ﬂ =(a'l_/>m)n’) /CaM/ MC Agwwugw/‘ SWM%‘#TES
FL mattix Kgvimgon
(" (flery -+ fCed) =(4 - £m)A.

Det bemarhes, ot dus y'te sgrle ¢ L er koordinalsp lew
Fof ekt FCe) miohit. bavew (L, s fm ) Lad hw
L vore em athhy (U med bl/ledvektry v =flu) ¢ Y

&) lo.cl. éav{oh'nq,fsaylum 7404 4 o ¥ (m. kit de bebragTlede
boet~ ) e+t hhv. &) o9 X, Ve hav da




Mat 1x 19677 4,2.2

6
(2) vz (49 A )Yy,

hvor vewshes cderne, skal a—;o/aﬁes S& /7x7)-ma{w~éc¢f7
Endinidine galdir pé grumd af lmeard dettun

v = (u)
= (fle) - £Ced) &)

Sovmmomhstoes Al SLesli omed (1) oy (2) fas
(f1 7 Emdyy = (& s L) B

Toet (doy - dm) er . meant unfhensiat S@f) Ry
mam hera b slutte | at

(3) X) = |

T afbildimngin. f haver alfsd (mondit) en mabrex 4
(m bt cbe belyngtects bacer), Siledes ol koovdinalsg)len
X, $or b llednt 47[ ek tovtuy  wed /eww‘/‘s@(e» &
Rows wdregnes ved bgwingen (), bet pantho, at diu
6\/&%74»/ be shem T mantrix é‘ b~ den buaste walrix med
dbmng  eopuskad, Lok revilly B vor o vilkavhy Onen)-
ratrix hovwde Hl f (1 din omtalke éefjﬂ/'nm.g)‘ Pro -
du kbt éé“ Qf g o s /'/C ggj/e _-é-“ 4+ Enn giver
vedl wdrtgnimg daw 'l seyle (B Nu e auidlenit

L1, heorduatsglon o 8, o felgey er dow J & syle

i B keoidimalt sglon St §1€). Da ogse dun 'l Spil
[ A keordimatseilu For F &), shames B over-
tng mad B Sgile fv Sgile, oy vt har alfsis  sow

P,{‘_s,l,\“_&t =4 - LdﬁWgw, (3) Faldts rmalrixlig-

b fov afbldunmngin F omhit A belraglede bacey~




Mot tx 17697 4,2.%

Det or At at se, at hoto din Tl Lieare af -
bildivinges f o5 g af U ad <V Agver Abur
A on B (m 4t valy T éaat.()) Sa il D Al Ftra
Lpre A+B, o WL Af Agre AA For Ael, Lol ef
bdant | ol huio F op g v Sovstellige | ca er £ o
8 frrshillige . Eadily bewarkis,al or £ en vil—
/e&% (xn)- mmaliie med eleamnlis 74% L, $2 Y-
des wn. Amean feildinny af U dd 1V, hwoer il
dor (mbit de valsle bacer) Lovel /maluicen. £
ey afbihdbimnngtn., Scun Farer ta veleter 4
ot s MMSW&N L) oveL ¢ Ao ~rehetey VY,
covn han @wwspj@w ,_Q_g__-,,

/4% det Mg.%ﬂ A Imwjfa/ms S‘:&,cfé/::

Lad (UL) o (VL) were ~wehktrirann mued dim U=
nelN oy dimVamelN, o9 lod (&1, - -, &) 5
(L1) o fom) vere bacev fov Rbws U o5 V. T hver
bl atildirng £ UV Ludes oo, ., o5 ks
e (mxn)- pomdlun A, scldrs ot dot melfeme koot~
dunatsg) b L) for tu vtletrr we U on Ffooyolimat — |
spilee. ) Aot blled e Srren, v =flu)e \/ btadtor
el Gl orens

£ =§é’

Matrice. A 2r bestewd ~~ed

(Ffler) - Flew)) =(Lr + 2m)A.

o ~ed f = A drfowsrede afbibdiineg e~ e toome-
Foaf (W), L) 28 (Mo (25 L)




Mal 1x 769 -7 Yo ‘

T et folgemc Selrvaghs luetic afdlolingec~
el e VLRI Uarn, OVeY™ St sl Q@em{ ek i de —

Lge it iovwer 21,

TFor (Gote) o af di, Tl o baear afbldiving
fU—P\/ ﬁ/gzﬁwa{(; AAMZLfL}c Zﬁ. mahi T, bAtA” (é»/)“-*f_gu) o7
(4, i L) for Ahv. U on V) aalder 'fjé = féc'm//(/),

bevis Do billedvummuit 1) WWfS a/ rekfo-
VeT e 7/(21)) "')jf.@«)z ot A siovan af f/(/) Z&? e L
ramgen, af Saddet (fler), .., fle)) . Fangen af dedde
sat o wid bilid din Srmmmt Sova Trmgte af AT
thsvarinde sal af teeo Adamat Sg )l  alhe Sp)lo vorr g,
af A.Q

Lad F:USY vore wn Uealr afsidobimng, Lot fua-
dts do, tu. brene 4 U on 4w, b0 foc V) saledles ot
(7

A~ o bt diste brcer WU f hgvec pmaticoc £,
ooy nzdem U, msdinm V oq 1 = dimAU),

Bervs. THploe d%%&m&iawm,g&w Aot~ ltrneme K
Avntnsion n-1 For T=0 of f nulafblammgen | o
matricto o~ for thun? valy af bacev nufanatricen L.,
altsa 4/74 den. gushede fovuo . for 0<rTen valyes ew. basis
(&ra1, 0 80) Hot K, 09 Ame Scppleres Al . baai0
(€1, -+ tn) for U3 fat Ten wadygts ew vellarly baois
(e, v o en) for Us Vektwsaddil (fle), -, 4led) hat vam-
gt T, 0w da, i frv TER AWf(‘fﬁ/)"‘"‘:f(;ék):Q,)
Mm% saddit (420, -, fler)) vart Lmeait wafhrugiol .
Fov T=m 4 Lt dyfor b bacw fv V| @ fev T
Ranne Aol Supplints AL tn bacie (Cer), -, flep), Lorv s -, fon)
v V. v ddsse vedy af baser fos matricen £ .0




Mot Ix 1969-7c &4 26

8 evnay brvanag, Ve shad seiere sharye Abur, %;/«aj a -
tndt, e bviong dtititn, al oo vilkarly matrix A 4
M (L) omedl (Sgile)rammyg T havey HL f For pacdewele.
vady af breer] (smd. side 4.3.3). 0

Lad f:U->V oa g:VaW vare lueare apblel -
e, htbil, der haver b B og B wm b1 baces
‘%')“') €n), (i’)"’)jﬂr««)ﬂ_.(ﬁd)" 24¢) Lot hhos U, V_@_ W,
Tl Ao Saim ntnisaL afdilolninvg Gof iU =W hgver
doy tnatritbons B an dt bacma (€4, 84) 9 (@1, ,9¢).

Bevio. AF it ﬁe;)’m Feler, al et (ed cplasle se-
ﬁ'?/"'e/t‘u"/) 9@‘{4{% ﬁl = ﬁéﬁ_, = ;Bév"z“l , h«U’d"fa,f 6’6‘:,(‘/‘\,1/\@,‘,(

Felper. I

Eny, towar afiddwnns fiU>Y o biebtiv, b
& hun hwia i, Flhavende fmatrix B an bt baesl”
(€1, 1) &) ,_ﬂ_(iu"uim> frf A bar Uﬂ V er (kuadva, -
fes ke og) 'r—cﬁu,f@nf", & 7[ bf’/-é’k)éz’u‘L 54? /chvev e o zla:(i
dov. cvavtndle afbildimnng 770V s Lr cuveace
malrix &' mal basetne (£, S Em ) oy (2, e, ),

Bewvio. Antng, at 7 et bijeltin Af tidligere vesulta-
ter (side 2.2.3) foslper da , al ma=re 3 dew Al f harecde
matrix er s&/edrs eu. (Axn)- mathix, Dt ot did
wfbldiing £V U or baeledis biear, (site 2.1.5);
lad B vore dn AL 7 hpvende (wxn)—anatrix, dao dex”
bl savel de ldulishe afbibding € 2f U Sown L
ldulishe aftlditng € af V' hgver awalricon Lo,
® @ i bar fTef =, o SfofT e, , Aiths ap diw
foregiinde catng , «t EA =AB =E. Matictn & er
albn requler, o £ =47 Auhy it al Lo FL F




e
B

Mal 1x 7972~

/ - . o
forewcte  mradeiy A ev kvadeadink oy cescCon . Vi Tan da

Y

%M clecie U == e Vo ; f};? e Fewelpy o 'y’i‘b (73

/4

( 0} feeies eu) it afid az{%ga;; G View U4 ; Yaeta Yl loorewde
P :

mwaduit mAtE o ‘uﬁ&ff&,c,w»ﬂ:ﬂa s en e waa AL dea

@.ﬁa@w&% fﬁwﬁﬂswmﬁ ﬁwfa@ wir , el ey £ affifoleccn e
ge f s U U ?ﬁé,m, fm,an@f?w,,,g,%. #a” »‘i = §" , o3 2o v~

S&z;, 5“’ f =, Tilsvnaeaests  s€ o o0 0/’ A f{;! £,
at o :; y . Hewad ’gfa{gmw Y A A Tipehetic (g
af ¢ ?“,ff' . zﬁfz, Sene  Sttstienssssalle WMM?
ge f = B, A et @v w(, peiedaor, B o?m .;Z« vl rded_
% g da s 3@ucriesalle arggifff alestii g -f °g =
4#6&&&{%’" &1 S eboerr, st @Wf \:,f“ ViLep &ﬁmf@fa%‘@v; 7
:fam;{, ‘j!-;n‘ AR vm”, Eon &ew«m Mﬁ,{{dwﬁ

‘.T.g_ aidmu al _oles vl ‘?f “Z«mmﬁ/zf ft»m@«&,wm A am. %1,
4

@&%‘@ {'3«;“' vﬁmqﬁ »”’“; (:54';"";}%; 14-; afﬁer Zlo-q}/

7:{ elie %M&.’& ﬁ,o’ﬂ"f?ﬂ»ga,j&ﬁ&{n@ J:“ﬁ;’ E/% ey 4’«": ”ﬁ-ﬁb&w (ﬁa‘,

n«uwmmz@ “smeadriy f‘l . B G oo plusls  Taitn
#® ) N

(ﬁ} et P s \ 93? (ﬁ‘“"?"ﬁ’“e" "E:'-r%ﬂ

i s,/f olree tetanfy e?;—ur’(jmf el 4'/.—%?, ’ﬁf@z@w B X e

Bewes .
MWM E = (& k} - hwey bej v dow T Yo komdial
fro $1(2F) Al fmew (g] ., 8F). Fu ewliocw
tiwean fonm % ;:»zg V ?@ie&:yn ol kendinelivne m.EE, de
duate Tuiis v | '¥le,), fffmw}‘) , %’2, siole 3.27 2.
ALhd e by = (2127702, = (£54)(e,) =
f (rf(’e Y= k-l kemdived fou ﬁ/ﬁ"f} m. Bt Tartw

e f

(-'54; sf } = e mi’%&ﬁ enr Ejﬁﬁ} [/

, 2 o 14 .
y Fp®mog Se g 2 . .
j { { e Jooen / I } A, L %afu&&ﬁc
A4
' ?

e L y . @
‘57.24,0,,, . 18 Famn mx m (T 277 g f’? toren S aly olya




Mat 1x  1972-73 Yy g %

ew  tuwmean a/{'&/{afmudq my L™ - L™, mm&'ﬁ
olew wved X > AX Geddewds, AL dllactin
al udtlede wtwluﬁ,vz/ cwe madieer 'u.-f/.a,. fol's varendde
her “

Lyt AB = £, do e oppd Ed=E Lo £ty
L

* /i
%&@w oY "l cinns »u:,vcm '
. U "

me Vi | ’ﬁ,a,y M’LA e ﬂ'ng o= Mﬁg rmg L%) 0-?,

L e sueletiv. Bl ew surphti Liean -
s¢ou ev tw ’1.40’%4’0'7/{1;) /gfof{}lm r;rwlﬂ.uctuw
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Mat 1x  1969-7v

hartnde matrix & o0 kvadrnbhse o rgular. Vi b e
specielt il zdinVin | oy dir dundts deafre tn o ki
e, wear WW j“V-PU, harvo lha vt 4 malrox
b de belraglode bar or A7 AL dun frregarade
setring Poloer i, af die L cfhddimgan gof : U> U
horer matrewn 474, AR £, o A dr WL cfeddl -
wingtn fogi VoV arer msbrict BA”) adtd B
Dedde ven | ot

(1) gef = &y,
on ot
(2) feo = &

do. &, SP’-M L U«/M‘t‘ur‘, sl % s -Lf 1), o,l‘_/ v U - |
Jeltir, ov da @, Specithl e Surpellir | stullis of (3), ot
I A0 Sutjebbn. T it ﬁfo slidis | et F 2 bpehBir, [ '

Lad U U m VYV wore Dot of vekhitame < dug-
Gt Hre dit Bl e butar sfbddivimg FiU>V hp -
M Al & mo bt bassl (&1, -, €n) on (&, sdm)
oo b U p V, S& vl dot BY At dnele afboild -
Mang TV hsve don Prameponered malus A
moh b di il brant (ff/)"')_fn:) g_(.g"lj"‘/.go\!) ﬁ |
fboar Vi U/,

Bevie. £/t tet a L A, R / At aealrix
& =), A Lo 't hopidinal foo £02), alhd (omt.
scde 3./.“/)

aiy = <y((£‘())_{£/>,
Tl sonrtde e elem ekt bpp ¢ tn BL f7 Aaven e
waalrin B =(bg)n,m A k'l Aoprdinl fo £7£L),
adHg




Mat Tx  1969-70 (sle

Au ‘<5—‘c)7ﬂ(£e/)>'

da f op o duide cfbdlhimnger, har v dadiridine
(md. side 3.5.1) |
<'@‘CJ f/(‘{é)> = <D[Y£‘C>a.£:£>

Sommmmimmhatdes Al med, At frregasnde Fo a5 = 4L,
sewn pashiat. O




Mat Tx 1969 -Fo 437

43, Kootdiwal Nams Fovmatisw,

Vi shad wmdinsage , bt b, Sarmmmeinhawsy e+
bestor mellom. koordimatsalicuwe Hv o on sarwma
vekfol m. bt forskllige bmcet, Hraue gelder !

Lad (Ul) vere ot athktorrama med demlU=neN,
E’.L____.__.’("”(' (&1, -, ) o9 ffﬂh"‘/éﬂ) i an Wf}z"’ U.@“i'f_
Jondts Ao, e on hum ten, (nxn)-maalyix sal, es
ot _der wmilln, korrdimatlsailore s o L) frvo en
aeebre wel tmhidi hhy. basn. (&1, -, 8) 09 bact
(é'r,'“,ga) botn fae %&/‘QM

s

/ |
Moabictn E, Sovn e~ regular, o beslint ved
&w)

[1RN
1%
is

(1)

a
o
‘I
w
N

(2) (&4 «v» = (€ ).
Bewvin, AL Satvmampin s taaltixbgmmmger fof
lincare apoddonngel (side %2.3) faltger, ot dur Y-
s b o9 fwns Cay meatrixc S, saledes ot (1) 2 op-
P | mndiy wmabrictos havtnde U At CunTiske
apoiddwmg af U, (el origimalvertrrvt hewfoes 4L
born, (€1, -, 2n) o blledveltvern A brat. (é',).../gﬁ_j.
AL sonpmrme stfang ﬁéwvg:w o9sd, at £ er bestewt
ved (R). Ewd%, at S 2 regula folger af, at deoo
(dntske afoddummg + bipeltir (cud. sile 42.5).1

Overoarmgen. Fra, Foocdinalitne bt bawtu (21, )
Ll kovvsdinealtvre am b4t Oagta. ey, - o, 8) faldls o
Roorunatramofrrmariow, og matricw. S atdles deq

Ll harernde Kooy dimallyame frmarecugmaaty .




Qet bumaihts, at (2) 20 tugbetydindt wed
(5) (2 8y = (&) 374

f(waﬁ&aﬁuﬁw][uﬂwaﬁa"mmnﬁi% S « kendt, A
bt 4 bastos (€1 ) 20 el S, Llear
Ao binatblones of vehtrome X baetn, (€1, 4l ) EF
dirimandl. rthtorermt. 4 basta, (€y, 0, 8) 9éntt Souc
At brun i wa, Hevar af wehtritrme A bacua (Le)r e ),
s S kendl, o 2 it btalbmmnes Seww dtvanes
mense |

Lao 2 wore du WM:'Q rtyulac (nxn )-mnalrix
ety bt lic Fra . Frv subuwin, bacy (€000 Gu)
dre U ae- dou dit wed (2) beolemli <okt (er, -+, )
b, bacio frr U, o 5 &r bsrcdunad Tiana frrma o -
wanDuttns bgprindy L cverngamgens froo baet (€1, 4
Lt bacta, (21,0, 84), Dt Sdale pocfand Folger ¥
din. Sovsl. Fir al ducke suleishedin af due foril
Dactnd bimdrkid, ok A of (3) Fbrghr, ot dubuin of
ottt bt (1)1 ) H tee Uusar RO bl -
madore, of Aehefroetng A Q@ULt (1,00, 4 | S@TAL
(€, 0 2n) Frimbriager doci U, o 2r Salyely e
bocin At U, Cond. side 145 ), PL Adsvartiode rmade
s ot S lnbirn bdodn (&0, ta) 76~( l sy dot
wed (3) blivh salt (&, ., &) 4 basis FY U, o
£ i koocdimad Tiainn frymma li cnsrm sl con, bt réwde
U S siagtime frs bdotus (&, ,8) Gl bacs
(-é") )é&.) Evtwer regadler (myn)-mabie (maedl eleam i -
Tr foo L) A sehe dtn v, koot dwmal trame frrmatt cws A a -
Lrix |, et twddas etn. of oo Ho bratr~ Rt foreshrives
arlicar bigt.




Mat 1% 1960-% 4,33

Vel arnewdeloe af satungtre cvtnfor Skal <
denast e :

lad, (UL) o0q (VL) vare wehtforrummn med tdiline
dvmensiover B0, bid (e, ., @) on (€, -, 8.) ~were
baatr frt U, on ok (.‘&) "‘Jim)&(ﬁa"'me) vare ba-
ser for Vo lad aidere £S5V aere tw, Unear af-
bldmmg , lad du, UL ¥ Apvende o a e s bif. baces~
e (€1, ) a9 (L, L) e B, o9 Gl b Ty
F ABvtandl rnnlrix am bt bacine (€4, 0,8 ) o9
(s ) dm) vore B dev getdes cla

ITASs”

== = )

b~ S en T e @a*wwmjwmfékmm«z‘mw

Aﬁma M W ﬁ“tr-&'ﬁ_qw.gm 264 (gf)"')éﬂ)ﬂ(éj"'/g\l\)
4 U oy ovitsamatn frae (e, o) dnn) M’-f_@g"‘»zm)_i_\/

Bewn. Pactondin, et af, at der (med cplgte
beloagamatorn, ) aalbdes

‘U»

>
!

-

i

i
H i
> > ik

W lIF

té\n

Lad, # wvart s Ywar efbidobiinma of L n-dimen-
sconall vektrrrame (Ul) wd. ( ef I -dimemsionlt
AT Y (VJL—), oy tad A e L. (M) - aalvix
ntde bmnndic fo. L. Dar fuindis olp. tu. basic S U o
o btarve Fot YV o ammihit Auilhe dow. Tl F oAoveade
A e brix Mé, Yo (o9 heopn Hvie ) v9 4 =6?Lw~j‘/(/)
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Bevio. Dot o Adliget vt <€ buo & haver AL
£ ot pactende baeicnaly, Sa  aaldil g A = damAf (L),
(snl, s1de %2%F) . AnTling omvendl, at 79 & =cbunf (L) = v,
At tn. Lidligave stbrvng fremgir | ot dor foindes
bacet (&1, ) oy (L, oo fm) £ Ah e V
b bilhes diwe T F bgrende vunlrix e E5
Cmd. side 4.2.4), Lad g:U>V vete din lunesic
afbildining | hoave Hlhovinde satri mbhd. dieae
bacer of L. Tt dmn gfU)= vg b =1, fondis ogsa éa-
el (8,00 8 o (Doidn) for A U V omihid.
durdbe dws Wl g Agrende pmatrin ar ED . . Betey-
mea mtd S o5 T lorr dimat Giams frimmations malrccerne
gl M A cutrgamgen Froo (€1, ,8) &L
(&, &) ©9 Svergmngtns fou (L1, ydm) Bl (D, )-{m), |
SE& bat an (felpe Lo Frregitmde Setwimg Enn =TAS
wdtsd A= TTEDN S Href frtvaghr, ot & or dew M_,
£ ABrenadi manbrix bt Ao baart, Sove fon Vel oL
anvnde kanl‘fWﬁmmﬁtm §—703 I’ yau AN
s,y ) oy (s sddem) I
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4.4 Madurnag

-

\s
Lad A vwre e mmxmo~ adeie e d elevecwdes

A sowe Paug of de m e(3]&¢ &, 8, o

ol soww W,c#vwv 7 %ZZO’IWW%W (LML) e ﬁa:,@

.S?I at fvs e Cowtan ﬂ%&{aﬁ&ww} LtV < Fassee -

de Gaser "’m/wm ved  omahiesn A , da geldew  oluw fli) =

a,?/ff) . Speciedt v alba zwA = ,zﬂ/mA) Looe
oy ta a'im Jwé X/MA{? Boateents @{MW LT
Q&t sﬁ.&m,oqaw “’ﬁ’aa{ L?ﬁ = m %a{ip,a e "y ev

Upekcti, og ar 29l = m mehp mau’ - oy ey sua-

Jetetior Qo m a o ‘gn}ef,\%aj, Aewrsa oy feten Yivss
e %?uifcw) tav vi ellsa
A er (hvadnatiok mg) weoutlioy, Wi g ktcw Twsy m=m=r94

Vo' disewsconew af  Giltedruwmmet fo mey: L'>L"
thke cewdnen %ﬁ ved -‘Sai%%twgc'&’fw&u? reed et w0ttt
serpri, al oéw goetolin
24(;5;_’) = L man S _en e u(%wfce/u (om1 om )
#{éi) = ’wa 4 Loman T e ey uimifew ((xm) = maadeix.

- mandiy

-~

Fo, e« (WXﬂL) - ma/éwe A clecnnren {SOA’P& ‘Zaxu} o9

ﬂ‘oe&,/um@ voenews. (dws. /z§ = 79 A A’ )
Bewis, 27@» {mm (4.2 ‘/, "‘?ﬁ taser Fou L™ o—(? L ) s~
lddos al dov mht disst Gasen Wl oy Looner, wmatiee .

EL | Aem n=aglmy) = 25h Heaf Folyin (43.3),

ol der A ?.@397,@{'«%& madccer 1 S, s & at

®) -1 : -1 = (n) Y )
E»n,m,’“ LTAS™Y, el A =1 ;_Eg,,,,,;“ S Head £aa

! - 4 (’5) - / >4 o b3 .y --{

A = § [gtm,n .JZ e ) 0'9 da ::"; (”1;} ,_I__' (4 ﬂ%&ux,)

o " , ] . . .
=24 .‘ g"‘ Har 2q0eq N, s Cllin v, al a‘;«:f
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Y. Matvix re na .

Enbver rmatrix B eMunw (L) kary 6/9,[122:5 S
matricen, hpvende W b buear afbloirnng , Al
o~ oo etbrnl - dmensionelt veRtrmm (U L), ef —
hvetl - e tionalt vetetorrumn (VL) oy ethoert valy
af b brata fro & ey o bmwors for YV fudes ew (og
ur een ) lueal afbilobmmmg U >V, hurn Alhaven -
e Valrir mm hit. de volgle bawer naitop or & Dot
er dtprt muligt at wdwyble SMM‘ L de fo fore -
gernde afsuit Al ot beviae satuwinger Gun Amatricor Vi

VL e~ favsf N

For am bver madrix B éﬁ/mjw(z,) slevwmrner Sgjleronmy
o9 rakllvamg overeuws .

Bevis. Ve qoﬁﬁfm’ palrccone B Sovn auaticen bgren -
Ao Al e bonesr &/MMWj f:‘(/—>\/ bt valybe basefs
Led U o V7 veve el trivopns, Soun ef (| dualih? el
Al U oy Vo Tl diws ducle afpitdnivg §7: V' U bgvet
do, dews Eramoporedis muntrin A bt de deale bo -
ser, (sml. Side 42.8). Dol or FHdligese ot , al f on £/ bar
sammn. Vg , (side 3.3.3), Ramgen af 4 lineasr af-
bldiins , d.v.s. Al vntunsiontu af &t Medvamnntt |, shti -
rvoat Wl d bilhid.  ovntws meed. s jlevamgbue wfe dews T -
bgrtude Auatrin, (sl sich 2.4, Matricone & o A'dal
dorfre Sormme  spilovong . Min spilevamgoun of a8’ er
ddunlisl med “alekemngen af L, Ui sajlere 4 47
or naklemmne A A Htrmad 4 P4 S Foudan. vt O

Ve skat heteddr ved tomnen A of A Sosth de
falles nonns af satdt of sajlev oy satlel aF rakker




Mat 1x  1969-7o ¥ 42,

En. kvadva tisk matrix :’ff E\/Mn,n, (L) ey veqular
a0y ks, e 9 B =n,

Bevie. Vi opfatier A Scv muatyictn hovinde Al en
dmear afbildimg £1U>U mihid e valg? baeis. det
dolis ot A o vequder, Wevs oy ko hire f e bijebtur
(svnd. side 4.2.5), o3 ol widte ,ad [ er bijehlvr, duve o)
foume Harn dion fU) - | (ol side 2.2.3), Bstonden, #C -
g Fareflr af | ot B abpant gatdor vgé zdvmfQ). T

For bt fra, el maatricin fristedlin maalyix
B eMMmam (L) e fgB it shrste af Ao maluvliye +al
b _fre bailler der fudes i eqular (pxp) - didmaliix
«f &.

Bevie, Tdet vi saller v =1, Skal ALl rues | %
& o= (mowdnt) i regular  (rxr) - dadimalrix | imens
gl regudalr (pxp)— dilmatrix Foo p>TT Lad £
vart Lu (Mxt) -delownatren ef G med (Spife) rang 1
bu. sadone Hidis, dth B Lar (S@/le) vamy 77 Do, &
oo Craklee)ramy A, foandts b (rx7)- dedvan brese S
of £ ned Cakbkd)rong 1 Tisle dun frrgiende
Jmﬁ et & regutal, twsiwed af vt ot & tar~
by Mgudal (VXV} = cedmalyie. Lad cmvtndlt L wvere
b Megudat (prp)-cletmatinn of &, Mabictu &£ or
doo ded wnntrsx w,/L b, (’%7&7»&57‘ éesdenn? ) (axp) —Lel -
watrie B ef & da & Aur Gajledrams p, vl og-
Sa B At Cspile)rawg P Hernyd falger, ot (Sz)/e)rau-
Y af A 20 pmnniht p, albs pEY soel pa -
shet, [}
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7!-)’f lr;l/?;}f‘/«,ge, AMA«M'CE( é ﬁ.mm,r\.("-) ﬂé é'/z’t/P (L')
qesder A& €MD om o dE € MAE For mE=n gal-
_i‘giﬂ-_ '*yéé's Uﬁ) 31_'1{';‘[ ’@,ﬁtmgﬂ,{_@i qgﬁﬁ :—@_é.

~ bevia, Vi cpfallic & o0 B Soun mabrictrme Mpmeade
U Mssre afpllivnnger £:USY Abhn g VS W, Al
UV og W 4T aekterrama avel Lo omed. diamtusioneme
p,mey m, Maticsn AB 2r do, diw, UL Gof: U >W hy-
rende rmaatriv, (wl. séde. 42:5). Vi Har e 1 & = o of ),
g b = dbmglV) on LB = A (1)), Af JINEV falper
glfw) € alv), on durwed. i glf(L)) & dumalV) , atfia
don. darcile wligheld. Fov B =n blwtr f Suyy el
Pvrrmad fU)= V35 /a?r Ao Mg(f[&)j =l g(V),
wltsé 19 AB = 19A. Det o Klast, at Aer galder

diwn g(FLU)) & Dinn fAU) , @A disns oundan, ulighes. Fol

T4 B =n bl g lugeklors wi Jir da, diwmg(f)) = dn {1V,
oden 948 =& 0

To mabicer B B EMmn (L) Siaes al wveve @dkriva -
Cute, hima dir nds requdere pmunliicer £ & Mmpm (L)
9 @ eMnit), silles at B =LA@, Sow. antydel er
berned, difinerct tin aletrnvliimrededon £ Mma L),
Re Jlefosi v fehn viaes aed benytteloe of ol alle etnhedi- 1
malricr oo~ ’Nﬂw(&-m) s?/mm«.ez'um red. btw/@@(. a¥,
ot i, inrinie FL b, regadad aaabrix o regulat, o
b ot b vt fedtn, ved bewytlbie af , ol produkit as-
% reqalmre maatrion” ér tan MW AMaaPrex .,

Det ses,al to matricer er aesiveleute | Wt o7
b ki di hovor A de Samntne Uneore afbilel -
Mo o fot fristllipe bamsataly, (oml. Sire 43.2,4.2.2).
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(Herat ﬁm_qoow* L avregT p; My, ot relationes £ e
@WMWMM .) Ve hart %%@M ot 2 de tA
s GV Liedr @Wﬂﬁmg Aexrendde rmmatrd cexn— b L.
forskllise bacnaly oy e de maabrieel (wed
dt relvonds Takke ~ o soileanted ), e han Sam-
Sk Moy Ao adbddrmngen, | (Sl Sede 4.3.3). Ve
lir dinfer

To mabucs A B e My, (L) er aksinabu e,
Yito 09 o s de Aire Sammmnt Tamg.
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45, [ineave (lignmnigssystcers

Lod der vare givet el loeart Lgnmgssy sten,
med m  Ugainger og n u&e/evémdf&/

d’ﬂx7+ Qf.zxz“‘“'*‘lmxn = 51

Qpy X1+ g, Xa * - vy, X = ba
(1)

A1 Xy # Opg Xy ¥ - # Ay X = by,

hvor Ay, by el for il m ey g1, n. En lpsning
(eller en parhhular lpsring ) #HE (1) ef ¢b sal (x,%, +, xn)
¢ L") Sewn WlAcdssh'lev alle Ugningerne. Mauwgdu. 2/
(Bstmimger Ruldes losnivgsvmaundin (eller don feld <hrs -
diae lesmning ). Mablricee. A = (a,),,, *Feldis fkoefficient -
matricen ; wantricn (A L)), ssvu faa wvtd WU B of fpje
L) = (bi)m Seva (mt1)' 4 Spjle |, Ratdes Ao wd-videde koef-
Aeiewlommatrix. d&gwass@ék'mt stges al vere homogu-r,t)
drsoun bp= = bu =0, ey t'/w/l,eww@wt, Ainsouwn v tndls -
et af faltewe & ¢v #o0. ( OFL mam Adeg brage ad-
Jekbivet " mmbgrnogent” 4 betydinngen ke mpdve -
digvie , et mulignia, ‘/Lm,mgﬁmf "y et wthounogent
et bgungssyslin. e do. Svwpellbien. ¢ loveant
«ﬁu‘W?ch sZZ\W.) Veo 2t 2t () Aprende hoo gena
Agurngsseyslom fw:o‘nfo 734 f'qw;sgr@ | Sovn Fas
red al ershtte alle fllene 4 aued O.

bDet moleres , af %qu;QgZEm\aZI 1) #au Saui- |
men fattes | maatrixbgmingen. Ax =k, forsicet Sile- |
0&5, al (k) o, Xa) €1 (BSmamg A 1), bt g ke hute
£ = (), er (Brawmng Al matrix bynmgew




Mat I1x 196970 ¢, 5.2,

Elosistens o9 entydighed af lsyminagelts Styuktuy
At (Scmimagsmenddio.. Savirmes amedl Lgrung s sy ste —
met (1) il i belragle Hew lmerre afbiloriing S
o (L% L) wd ¢ (L L), hwor Bl devr mhib. Ao famondske
bacer 4over mabricen, B. Idet i satter & =(b,- ., bu)
ses, al X =(x7, -+, Xn) £ /@JW@ Wt (1), W og
hts FOX) = b . Ligmangssgslinat (1) har Aerfol  (wavnshl)
. (et , w0 ki hvn £ wLhgved bl led mang-
dive f(L*) | allssl huto on ke hude & er liwearkon. -
binatow a}‘ ek o vie .&U 26@7_/:622./)"’)6?”*—_/)) JEL e
Qe sidole sts wwid lntid (e al veve L betydunde
wed, , ot AN bl 4’«)4 dew ndvidede &aﬁ%f{wﬁm/mg,ﬁ/}c
hhe U Storve emd. Tamgen, af ot cleadrmalricen
Ve bar alben

Ligningssyslemel (1) bal~ (vmvnsht) en lsswing,
barte o ki hvte rg (B &) = m 4.

Sovw behandl er F surelhiv A un ektur hsis o7
i s A = Wi b sn ol ke dafer

Ligvnngssyslevel (1) ol mnvnsnt en, hhve hgyst
tn, l#smiing  fot etbwert sal (byy: -, ém), Wn @ kun
A Tl = hhtn B =i, — o albl il e, how
o krvn M 94 cm=n,

L psomng sindmgdin Ll (1) tr (A lsk med
oriqinid muangdin, £7(2) Tt b =(0,,0) er dir dir-
for altid (smmgen (o, 0,0), o (Bcumgimangdin el
krn Joo f. Tor £ #00,,0) Fan {TUE) vore Houe;
Wy i L) e Uhe-Ton, | s har v fle)=5+K,
hvor X o en W\Lh;;)(@ vektor + fTUE) og K er fis kernz,
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#{faf ﬁm,g;vf :

thsia Abgrngssy stene? (1) ¢+ homogen? | bhar ded

2t vamdale Losningen (0,---,0). Lpsung sivnangdon. er

ot wndivrame ¢ LS med dimeusion m-rgA4.

Hrsts lguingssysienel (1) er tnhomogent | hav det

Uie nedrewdigquie meqen (Bimemg, EY (BuiugSriduyg -

Aev, W{,'&Sm, sa evr dov. et siheimderramt ¢ L e

dimension, Nn-1mhl, — newly scdewndevrumnel X+ K)
hvoy K =(R )0, R) er ew Uilkdrby (eswing AL T) oy

K er /WW:MW&{ZLW ol At Tlheyreu de Lovnogeme
A'@Wgssgsm. -

Hite (1) hat lssmingler) | fas den deldsfeuddige
(Esrng  sdfedes ved Al e ilbadr by partitalar (gs-
Mg atl addese den W&&JW& (Bsung A€ et
blbharince honogeme Llgummgssyslin.

Ve tstrommmat (L7,L) ev ¢ Aualitel Amed Sy felu

Ared.
COuyrrXn)y (Yry o Y)Y = Xayg 00+ XulYu 3

Adiv. kool baose blivev bevered, dual AL Sug selu,
TUsvarmtmcle galdiv Sor L), T den dudle 4/&5(;{-
wnmg f70 L S LY hpver din Prawsponere de ra tyix
A moht. di kamonisee bager: Idet f(L%) = K,°, (st
stle 3.33), Kav- v dorfed !

Lo vonngssgstomel (1) to (vauncht) en. (givng,

Wy oy ke bun T bt enbwev lBing ()0, 9m)
W et "tomsponereds’ Kowas quue gy siy s
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A1 Y1 + G2zt T Apyy Y = O

Qg Y1 1 A2 Y2+ T Apz Yn, = O

1
0 .ss

A Y1+ Oana + * ' tmn Ym

bays + baya * 't bmYm T O

Losuwimg ved reduktion Al et Cramevy' sk, lLavmngs-
syshwe. I aet foreqiende ec vist,at €t lgmmgssysttu
med e (hkvadvalish og ) aegular koeffiolentmalrix har~
netop s lgsuang, et SSdaut Lguwngssysim, vl vi
tadde et Cvamer sk lLguimgssystm . L et senert af-
swit (53) skad v teplbitit amgue (Bsuvngen KL <€ sa -
dowt bgrmngssy st . Vi skl pE dette sted vwe, Avor -
ledrs beslummmedane af (Biummng smangdem L (1) -
b o et [Bsmmng ler) = o feves FAlbage WL GBs-
nmeg af et Cramer sk bymngssy s .

Ve sallir md =" Ved tuehtl omaummererung
ol Ugruongema. Raay spnas ot Aot beshiende af
de Jevsle T rakko £ B o0 lmeart ucithewglyl. Sat-
et buodandle af e /Zg'v.fl v vakkey 1 (G L)) ¢
drs Gpsé lmeant wafhewsigt. Hove AL wn blamoll de
sedale m-r rakker S (A &) fudd e, Stun ke
P frew STl Sovn  buearRambivalln of de fov-
sle , S& Aot (A &) en (rakke)Timg , Sow v sfev-
re wnd T, oy (1) Aar decfor wgen (Bimng. Huw
dinevad, enhver al de sccble mm-v rakkir ko
Frems hllys  sov Unesrhounbinalion «f do forsi ~,
s8 far A (B L) =T, hnlket sibrer ersistensen af
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mmdot e, lBsnnng WL 1), Endoidert vl da galde
at mhwor~ (Bivamg Wl systemet (R) beatgonde af

de fevsle = Uguimmgey < (1) Allige ¢t (Esunns AL
de sveble m-7T Ugwanget ; folgeliy il (1) o (%) have
sormrms. ABSMAMMg S i de . /‘Q@/ﬁ et imatricbn. for
(%) e em (Txn)-matrix meol ramgen 7 vtol i -
fued cmmumanererung af de wbekendii Ao gpmas,
al sallet bestaende of At fevsle 7= Sgilet et bue-
art wafhaugigl. Skrives (%) /pcf St rmen

QuXp + 1o+ Qo Xy = b4 =Agyret Xz =" = Ay X,
App Xy + 2t Qe X = -"z"az.;m.'r Xrﬂ--.-—amx“_
Qpg gt 100t O X = By =Qrpy Xy = 00 = Ara X

ses, at A fed twert valy af Xpy,cce, X rimRovm -
rrt et Cramer sk bgrimgssystms AL bto lmmnnedse
af oy xe Do fodis i for ethvet vady g
Yrat, 0 % el et sat Og, o0 X%y ) sl st

() o) %) 27 (Bcnimng il (%), op dbrwed %L (1)

Losvnoms o elivimabon,. E7 bneant? bgningssy -
chown, hia ndwidede Roefli elentmarix  Frivagir aft dew,
nAd v didy kRoedil clend matrix For dil 9ivie Uagng s -
sgstovn (1) red mundbplikalion af etn rakRe med
ot bd #0, Adr abenbar Sammme LESVamgSmdingde
som (1)} ("omam har lov AL al ww{,ﬂﬁ/c/c'ce'rﬁ en 4z -
g wwed ot Gl #0"). TUsvartude galdir, o eT
&CoWgSSgS%, barte udit dede fécmf/v'o&ewm"r/x
Frewgolr af duw uwduidede foedtielent matrix for (1)
tde o n rakbee e addivt G ot af ole evrige




Mal Tx 7969 -Fe Y5, 6

rakker, Wawr Sarmrme &Jngmwgc& soue (1) 5 ("
At lov Y at addive i by AL n 1f e @urge
bigmmnger ). Undin et haldes Aroae 75 cpevatoner
ot Sumple cuefrnmmamgels Vi skl se ,at b g
a;jmgssgsww, (7) el successive SW& o Form -
Amng e~ 09 ottt Smmummmmerttunger af uwbelendl
e Lgrmgel iy ovrtrferes 1 ¢l lommngssyslime (%),
s dvr decle /eac/%umz‘w@/m Aar /Zes(g,m fornu
(hvor ay o b maluvbyvie o Mmendiliybed chbie be-
legpnsr e Sarmme Fod o 4 (1) )i

1 Ay et W1p by
6 1 Qa3 - Qg b,
(%) O - 6 1 Apmy e Aprn by
O s o & Fo) b'f'41
0 v (o) EY\M

Wi B 40 Nkrmntricon,, s& hot bpnamgssyslamel dew
gnshtde form, (wed T=0), o A ke of mulama i,
o vaan, e, et Cmuam dmartrnd Ay Uy i -
AN A c;wf,, at Sfersle T2kt + A Lhetee L0 nud ratkin s,
Wt flior samn wed. wrtmtutd ovamum MaeTTLwg qf de
whelend B Ko cpui 4t % # O Ved swpple Guforma -
ronp b Wetons ddra ot cpman , at an=1 oy ay =0 fv iE2.
LBt herefir Ay =0 for L) 22, At lgmmmgssyslenel dew on-
skede finrv. Ellers Ko, vtd tuentued ommummeres s
‘ 4/ h_'jwm)]SW chetee. bevarer chzwsa Cégw, ‘79%2‘*/
at omdin ek _ﬁ LhAee 81~ nmdrakten, . Ved. cﬁ(va%[ur
eventnedt al Ommum mavere b wbe bondie ) Oy chtee dew
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fa-rsfe_, RO 030%0;0, al 422 #0. #M&/AM/DLM, el SLle/D/e.
oM Frrm g e, Sen, Lhbke Vvolveres fevsle nakke
o@f»maﬁ,a;f Oaz =1 o9 Qjp =6 /o\, L 23 Ved ot Sofsell
A froces fae et bgmigssyslim () af dens an-
skedn. fodm,

Lsninn gStmmdangdns T (%) ) 09 Arwwad (Bsmings -
g, WL (1), Fom Lol besliumemes. Huto <L o7
mnvndnt et af Tallent buvi, 1o b 2 #0 , har (K) gt
ABsmnger; Hute TEN 09 bpy=o = b, =0, hat (%) ot
=0 bhete L s /mw:m%acgJ oy fot T >0 Sama-
ot ApStrrnsgsrrtnsnd scn deliyslomel beotatndi ¥
de fenste 7 Ugmmmger Qefle dedsyslum Fan baeid Al -
bant dpses © Tt twert amdy af Ky, o, X RO Xp bto it -
wrs &f e TE gy, Xn) dineflr af Ao (r-1)'&
Aigmamy ,Lte, /af/ wAlii oitoge . Austiring (5,00 xn)
Fot tnf valy of Kooyt X R endleby ten, S5 ef
Xn brband el din Ml gy , Xn-g Hdvefler ved
den, (M-1)'E ’%WQ) efe y Ut %ﬁf adfse melop en lgs -

g .




M,Art ’X | 7&60 "70 - @’. ayv ‘f«- é

Udrean alle Produteter md, % %er‘vm{ Sona A@a«,f

domnes of malricermna

3 2

G G el

Udregn mahinprodukberie g b 9 boa) vl

..é * (Q'a 1, an) o £ = (A"J ey 'b;\_).

Udregn Mq,/rrxyraolu,éze'ru 5& o9 ﬁs /WN ﬁ

w- en, %l/avré,g (Mixn)-mmalrsx ,é ar en, (mam) = a&aga- }
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(éd), (2) ” (3) ﬁvfr—cgc Qﬁwf |

7440602«,4 WL d(,w 'l sefe 4 tan /buzwbuﬂzﬂé tnalnie
8 . sgrliwatrix .u.,:!, §a e c&w - af dte,
frevfowne mwﬁm‘kf "'4(-3 A, Semmnrn, af At d a7
Aol mni comnnlin, _af Aty roabii, covw. Frtungat of &
aed, ot dim s Spile usé‘ZZzs tatd ). = Tsvarenle
ot frd,/eé{;mc -

MM’/AWW: b, 'l Seil £ . Aundialiib
mabuy G rmed, ae. skaloor: N $& 2y Aelirpn man o
af din Frtw. eovre analiiy Ad peed ﬂdd‘A ~ 7ot~

Addines Tl oo Spjte » ton bevandrnaTiske o Gt 4
Ao UtonRonbineion af o pvrige sntler, & har
46&»\. m/mm wmalrie Sarm it ’QTU@MW'L‘ £ Vtor
- mSwW& “o frat/etaw.c, (f"w v ua_ -
Wu of Malvion., koldes ”fe/lt-oqu,ﬂw-k( bl
"ot ke Gpitationar }

%dmbw?h Spj&mﬁ t L WMME MQM é
b pnwmndabon P, S at A, Frewbomre malide i
B macmamling Segup bl — Ticoaride Ht 12 Flwg .
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ALt Setuing + forrige afsact (Rcte §.1.6)  frew -
g;t/f Adrakle,

Dol rmninnnTi af s (nxn) —mnabris er #0O, lum,
69l huia <oddet of Spilec (vakber) of Uuean? waf -
,’/xm ‘gl >

Tt twe (mxn)-smatrix 2r regulan, brrie o A
A dews Tramg 24 n, (Swl. side 442), han At om S !

‘A«QZEJ'L%/LMW—Z(;\M %%% (hxn)- w,a,/‘r;.?( e #O) bt
57 . M rnatr i, 2t efular,

Ved 2y wmdindelnminont of ple ordon. af e
(Chtee mpolwtndinis kondralish ) smatrix & Focshin de-
Ui manmlon af 2w (Pxp)-dif wnatrix af &, Tdet van -
gon of v fro. Qmou Srrsbellly (mren)y-mmatrix & er T,
b o3 Fvns b B Aan dnn il (1x71)- debnatrix |
g ngens Tenilan delvwalily rmed Glrere Takie— o
syleantol ) (Swmh. site %.4.2), Figer af dow frveglicte
setrang !

/@ma,zw af‘ L. /§*ﬂv ..-_Qm,h, fav.s:ﬁ&d«.g fhﬂxn)—%ﬂ,ﬁ/‘x é
er Al Strsle af de maluntge ol p At hiidlee A

|

|

Aot o froo O forekelleg wodindelin mant of 2% |

o b

Lod & o B vore (Mxm) ~ Yan Dricar, @?45,7%64 oy s
2y o0 Lp d Sl Seple A hbw & op AB | galdin
el

(&)1 Epm) = (&1 &) &

tha (ﬁh '“@Mx} "—é o (%)1 ct g/m) E_é@ : &@WW
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geldey wnidlinlid o)si | deaSovas mmane  sp Lo Tl
(Gpg o 2y on (S = ) Aouw vakky (vekfor juwa -
Tucer  mnedd Mﬁf 74‘4./ /lrd/EﬁY’rwm‘Z‘ &/Mm,; (L.Je
At A resadlat 4 Fririge afpuit ((4), cde 504)
W 5&/7%” N

By % wn)-mabuces & o3 B galdin Lt (4E) =
At 4 et B

Tetit det E =/, Folget twnidadtlbait Aanaf :

Ty A repulel waabi A galdu, deld detd” = 1.

Fv s ot Fracund Wb wnd flt i Ddy B Hatdio
AtE =t =it & b Al AT = At B = LA - Al
af di M%’t{é fm ’A’{ge{ A fov ¢

Bt b orfrgound llin widfof wmaTls & gatdie
[deth| =1,
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5.3 _Udviklinwg af delevmimant, "

Lad A =(ay),, vere ti (hxn)-wmatix. Sow Ldlizere
bbvngnbel Fan A+ fro eftwert Je 7, -, skalvue deld |

e Frtmsnn

ULA =ay Ayt ray Ay,

ot Ay, 0, An ke afbamger af eltvaenlinn < Lo
VT Sgile; fallet Ay batdes Kswplementet Al elevmentila,,
Jet s mu wmiddiléarl, ot fr‘f&‘»lw/ Lefr ,ud ef
Al ALl voirnnn T qu din meﬁz;c, So Mgair ¢7(_./_ﬁ‘ ’
aeel o e pU spile wAbLHLs wied Ain U Spyle
4 &, atltec

Gy * -+ Qg O Qe 0 Dy

N X 0 |
A = Qa0 Qi 1 Rign Qe

® ’ O - »

2P Q";J—? o an,JH C 'an ‘

Tdad M%/'W\;\«.q of To Sajler cller T vekbi bevinban Aor- |
Lok ft Srr delinand oo, Sat < |

Am ++« Oyg1 Q441 202 Gqp O |
n-) °
Ay = 607l an o agp Ry An
L d * » L O
Ang " qn,_/'/ L GQu O
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Qg+ Gygeq Gyttt P O

h -t al‘, s Ql. " a“_, e 4._ n o
= (-39 b=t Aisy 4 é-1)
Risty v+ > Qbety=t Rtyyst - Aispyn O

Ant +~ Anger Dnye) =0 Aun O

Qiy o @yt Ay 2+ Aln

Ved Ww;,@ of A sldat opstrtons el vnd ranin T
ofte. dtfinibisvan, Eavamess dan abbant Run bidnas
W Summntns  Froo dr prmafnbioues feSn /nf b e,
pln) = . Qet an Lt ot fe., ot /w L. Sadawo Bt P H
Fow p hat wstilbbFeonne B AL 2, m-] Saimman
Frlaw Souw p. Belogues dinfot med By, den 2el-
mantren 4,;/ 4, somm 514:" el ot 5@;(. b nakkle o7
Jb sgle , han an

4y = (ATl Ay
- -0V Ay
T At for dingee
1" ¢
(1 At h = Z oy (D Ydutdy
L=t

Sown  kaldts S lon ad M'V'L'/E/\i\.g af A td efl S

sg/le . ._
Ved, wAiklimg of it efter & )l fbo

At 4’ Zau 0 dut ().
Tt detd =detd o mmw  deldy, dan ' llil
(2) dutd :E% (Y ity
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Sovn  hatdis Ferom Ui For wd v hlivg af deth
Dl rakky.

Bl of anvens twalrix, det %ﬁ(@&&m%@
Ton, odwyttes Wl at tngive dt tnrrente UL 4 regudar
pantri B =(al)nn . Evsttas den )l spie £ L e
den. B, e JF R, ?ﬂzo s ponalin maed L Aus Sz/-
bn. Do LTivminnomn? 2o 5{#@—&5@ 0. Ved wdni b Cles |
L |

(2%

(2) > am 1)t s, =0.
L=

Toet tA 20, 7W (1) o5 (3)

_1)#.) c&,tﬁu&% - Cgk.
i -

(4) Z__

’-m

Sa fes

(—ﬂw dt B¢ b
det & =YY

oy <alls dntfln, B =(by)nyn , Htre ~t AL Sfplbe %)
h
Z b‘EJ A = ngk.)
=

oy Arwad BAE. Hinef folgar, ot B'=BALT-AT i

at o[ ey
= Mét

(5)
. i=1,\u)n5J:1,'H)v\.

Qo omvense Al tn Tgudor maalnic & kan Al wdreg -
MLs  SC s W'ﬁmspm@ “4t dine rnalove , e ele -
ot 4 G ke o L se/le 2 C-1)5Y ot Ay AU
it aned, Ath.
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Cramer's Fom . Vi skal #A Sdot avmgue Aee w.o-
hydigt beolinl {Bswing L el (ranuer sh Agrings sy -
Tt (33l S0de H64). Shnines Agwivuy iy sTumel o Aor- |
e, A5 2B, (ol sily 57), & lBivingtn, abeubant |
betlid ved 5 = Al Vel bruy <f 5) 4 da,

- - " ;+J g \
(é) xl = Z ( ) atﬁ.;h bJ ) L")"‘)*\—‘
Jr’

Tdet vdvikling of At (B By B Bl Zp) et &
sade 9w S NTAtD | R () orashrives BL

(%) x = &é(&}q“zlti-éhl & /vy “‘3‘/«)) fel o,

Formdowa. (7) 4L vagw af Lesmainmgtin (4, . ,x,)
ttdes Cramers Fromded,
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7 S bekendl Csul. scde $.1.5) er fo nlkat-
Aige (hhee -Duvelle e e veude M- /émwifa\,/m_ef
(i det #olgende blot feldif “foravev') @ om Bo o4
o - dmrnscowadt vehktorrwne (Vik) properia-
waly | At dn Hondis e @ ke n Seadar
de [\ F07, Saleclrs & Bo= APy Dethe bedev ol
L= R L begrtbel ovielenma,

To Formeer Dr o3 B pd oL reell n-devmensio-
/vw/&{ e ke toirume, (V,R) Siges <l Bt ahkrrAm -
Lol , dirscvn din, Tlhavurde Dropar i cnalltess-
dokde D 28 pesiA'Y. Ovevvy, ot A heneel
M&C@)[vufmé b i hin s relafron A Mty -

of Fromar @2 (VR) rmad To abui velows -
blagars Hhor of duwee %o Rlaget kaldls 4o ovi-
Lo lerong m/ (v, ). Ve ko favrranm nne Siges at reve
M&-«,ZZ%{ dinsecves A~ e velsT e ot le -
R b premcle dn redgle G-
%ﬁ/rw/g clges do al %,o*/WM ot e lervenm -
Y. ET e otririm . OV tudan | Sges s
bacta (&, ., tn) af wert posi Y, dunsoua
Bler, v, en) >0 Sty A, 0y An el b b, af
de «ymum»&/ Artrwey @ e+ @le, i, 2e)
<G, tlges bamt b Bt Aty T

Uatbhtwni st af vty o rritnl g Sges 70
vaeer (e, o3 (&) ) Fav L m-Aimrtle s -
madt vefetmram, (VR ol ~dte tus el naeolset
o Lot eflo. Soww din Fot tm, aga&nm.—ut
o b, Fome @ satdir, ot B vandi pi
(L1, ,en) ©7 (&, ,8n) hot Samme Ly
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Avvistho ol ﬁ}@@w‘ V«Z,ai Ce, v tn) o7 (éfj"»/fu) e
bon s o At orinnterede efUY Lowms Rovrdi-
ot buana frommaliows amalu con. &  haresle 7L
svergomgins Fov (81,00 ) L (€1, 8 had”
pos b= il ‘neq i e lnmdt s annt

2. Lad (VL) o (VOL) adre £ pod af m-dlivntu-
dconade  vehtritom A dueli LT, o Aok B abre
s Ahe-Tranid adbervnirinete - bancar e
7>2 V. & QWWQ ¢/ V"™ > L dy e s
@i Hélotaile mande: ET (vf, 0,0 ) e V' " et
Aonett ttbausgigl sl colles Dyl ,w) =0,
Er (v, v ) e V" J taarT wafhanyigl 2l
W dnntd, b bost Vs v/, el Bl ) ) =
(¢[Jl“u-;.\!m))”1, boree (Yo, 1o M) Ctlgmes Aene
sA (W, W) Audy mbe For V. Vi ot @7 er
Lrny M«L’Wﬂr‘tﬁ/{, Mﬁmww;&, M~MMW
w8 Vo odun Cies ot vam dud T £ Vn
tdrdine ot dur fot alhardiye sat (v, k) eV
o (v, e VN galder Flug o 0 Blw' ) =
&f (<Y")"{i’>>é=1,mjn3‘/=1,m,n.
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3.

4,

5

b-

Udregn.  delitminambnn

0 O o s 0 &
0 . G, O
0 Cuvg ° " 0 0
oL O v - ¢ o

3 6 2 2 1 A4 B 4

¥ -1 12 3 4 1

1 A o 1 3 4 1 2

2 4 -1 -2 4 1 2 3

Uerty b bt i ann Chon,

1 7, 3 » ¢ a "
n+1 n+a n+3 e 0 e AN
an+l In+Z A+ - 3
(h=1)h+ 1 (n-1h+2 (h-1Hh+3 = = * n

Via, ot deUramis manmling o Mﬁ&g&w/‘\fis/ﬁ

(Nxn)- amatrix ¢ O) maxv w & wlige .
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7. T ¢ (nxn)-neabix e alle elepmenlir . diage-

maltns g med, Fullet o, oy alle pvrige elemenlor
) e, tellet 8. Z/dwgfw e Pricems oleliivml -

MMﬁ/tp
L Udvreamns  delirmnt kLo,
| Cng Qh..v C?&u_-z, S Aq Ao
-7 A o) v v 0 o}
0 -f X .« 0 O
. ') ® ™ *
. . . ..
0 o) o ¢« o &« X O
o ) &) N
4. Vég, J/ ohoa. Aol v bt Sl fj/f?v' w, 2l
2 - =1
I ay A e e oAl &y
o h
1 a, %f’“ s e e a&n 2 o2, 7 )
N
- . . =T (aj-a3)
‘ . . . . et ‘_
Lq |
2 A2 =7
1 Ay Gi s e @y 2 !
|
|

( Vonndat macinde s ml‘umlmf.) |
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10.

"

14.

13.

Aad, f vere tn tuedr afploummg af ot
ndidiy - dimtmciona it atbtorrame (VL) wd <
g Sehr, @ Led 4 vere dew Bl f herucde
dtrix Mmobht wn anly?t nsio Fev Vo Vel
Aol aoonlin AEf of § Srvston doo elivmi-
moanltn, ot B of muchricu. 4. Beyrwnst , ot

i R onons 20 bafbhougly of den Al bnols.

Beregn s brinil. Tl Atr af amalucetne
2 =1 © 2 1 2
a- A '1) 1 2 S
6 1 3 4 1 2

'/kx,n/t diw %’W/&(«C VAR WM(M' L‘rwbm&'maivﬁx
Agews 4 b TrERanTSmaluie | o Onsgur damnes ole -
P " ou-a,gc“kq,'ﬁbw. -

Lad (VL) vore £ 3~ dumensconsdt vehtretavm,
S dar ot adyt e basks (€4,22,83). Y et

ael blegues mee f,., e, bueart aftddinnag
of V owd 1 V, Sevws am bt M«,Mi bogr: b

ronn Dy Wgnmmng. e

vl a1 0 &\ /%
Y | = 1 o 1 Xa
Ys -1 -a 1/\%/

Gmﬁ,wmmmqfde_aél-%*f@%ﬂ”
bijektor, o fud For sidammne 2 malur gt
gtws P A7
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14. Bes L trndngdon of e (4/5)5/32 %*/ hun Lot
Loarongssyslemet
A Xy + Xa Xa = b
X + aAXy + X3 = 1
Xg + Xo ’\Xa

hat opmndol e lgsrunng (%)%, xs) € RS, oy sl
tov ettwert saoloa bt (a,5) o MMM{

{@!Wg.

7»; Ldﬂ{, é = (“b)":’)"')n-’;_/’,)"yl’h Vet W' %@L
((n-1)x ) -rnatrix , g sat

0'1 ] “')J" Q'J/*" oy @'m
az’ o 0 %11.1 ﬂ2'/” e a?.h,
J » . ® N
AJ = {"1) : : . ’
ah-?,? P dn-r,/-r qn-,/-ﬂ Cor Ay, n

y A L T Vi, ot (f‘h)'“,AA) er dgsvnnny L
Aigparnng s sy slermit

a"X.] -+ N @ﬂnxy\' =0

an'b"x" L +a“-hhx“ =0

9 fnd Frv bent dew Sl Ao fandige {esming .
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)ﬁ/ﬂ.p.é_. ot malfovmme v ‘/’m’_‘w«.ﬂc'cc/‘.

€. Egenvaidity og egenveldover. el -6.i.6
62, Kavakteristsk Polyuomiun . 62.1-6.25
6.3, Ttiagomnaliseriing. 630 -6.3.Y
6. Fordam's merwalforv . | 6.1 -6 14

¢Vddc{ 6, v 1- LY
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& 7._' chn, v:rrd:.e-(‘ aj_ q;en ve.k«v‘m’.er

S dit fmtgma f vere. e mdaworﬁ ef et
vmv‘a-/fmw hLy. A | | |

Et underram U af v &ges 4,& vare l-n,v"c.ant ved
£, devsom FU) € U ot U er buyariamt Brrirer Si-
dedes uhd pi, at reshebiionen af f %W U er em ewmdo-
Wﬁ &f 73 &f er ﬁéW&[ﬁ ] {9} e, V er m.varm
to wndeum ; ogsd fs herus 2r tuvmrcanl.

En Skalar Ael Siges L vore an eaenvarie fo
S, dersonn det Jdes on. ekt veV\fo} , scledes &t
J00 22k, En vehfor. v & V9T Siges at ~rare en
egenvehtor for f, dercova, der findes b skedor Ael,
sideples at fey) = Ax. Galder fre)ysdy fv e shealar A
? e vekdoe zfg‘,'._w,e: ¥ ot v b AL D Aoreple
egmwleh« o A pes el wmed dim, AL £ hBrounsle egon-
vandi, Wl wlires,al en vehto/ of s, egomvehtor, hwia
oy kuw  bon den. Mévmgu el 7*0&WM m—
VWMﬁ badiriuvwn, «
| Lod e belgme dw ,,mmm. GMW ef V
| 'F’/ n e Skalor el ar da, de-eu. Sf-%e
e ewdomer a./ Vi Krnan K fw F-%e atdes
29Lnyuvmmal Auvemole Wl A, ay u'Z‘o.gw.r ket K, .
Dimtnsconen of £ laldes Mrggmwuééu
(2her d@w»gcgmﬁna mw(ﬂ*&m/of) for 2, om belag-'
nts emA, Tdet fl)22% wmuW< e,
(f-2e)(2)nQ, Sty 0t '} AT L agenvavele, hno o
e Aane  emd B Ao Hl A Agrtmole - %v-ela/mfcr
wr A Mf e ;fm 2 ﬁvs@da” wektorey & G, &e-
wmaank | syral, At emi 21 er muvng sl
o,é j de & chky - z«,ﬂeﬁ ' |
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Qet weleres, al hwis A 27 4 egenvavole sa er

Ky o tpvaniant wndtvramas, o fiKa o K er e
hovrotelr e d ﬁé%w A. Er omveundt U et uava -

Tand  umdttramn for ckelligt fa [9F meed epenskaden,
st FiU>U et e honiotels amed faktor A, s ev™
At egemvande oy ve K. Conobrt B eqgemvey -
Arerne 07 de Dlihgrevcle egenyumns givey Saledes fuld-
atandugt ktewdskad A de wvarniantle wndtvrum U
rueol, egtmskaben, at Fil—>U er e howotett.

Vi skad bevetbex for udsalle , ot (VL) bar ewdilia
Mvencion nelN . (Pt ddene (1) oy (2) 1 Aewe
detlpende catininwg guldur deg opsd cdev. devne Hv-
ndoatuing.)

Lad M, -, Ao vere, [ ludbyvetes fovstellise) eqey -
vartdier for f. Do gelder

(1)  Ethver? Set (4, ,¥p), Avor ¥ e en 2genvektoy
haremcle A 22, L= livv, p, e boneax? uc{%/\.cau(,gt'qz‘»

(2) Zotnyumnment Kz, Ka, daviey diyekde  sum,

(3)  Surwmen. af esgemvavdion wlbplic o bevne er hesst
n, At cm27+:u+emﬂp £ n.,

Bevis. Pastomden (1) s wtd wwduhlion efter p.
D, egemveliforey Afolge defiifiswin, ev F O, ev el —
Uvevt Sal Lestatunde af eeiw. egeive £toy Cuea~t waf-
hengigt 5 dlle schkvrey cwolukForems stavl. Anlig
ireflor, at pishandin ex viohy for ethvevt sat
af dn btlraglicde an? bestdpnde of p-7 vektovey,
hvet pz2, on lad (Y, ,Up) vere et SeT af egtm-
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|
|
. |
veltorty herende U b byt S Sovshketlioe eger, - |
vardier Ay Rp. Led |

|

0(11’1+“‘+D(P1/P =_9

vare b Umeay %ﬁm vallivn, eltsverie 1+ setil.
dev galder ds. Aets

e

e

=)

Flgieg+ - topip)

on olels

Ly ) = g )+t xp £ lep)

o1 DYyt 0 Ap i,

aas

0(19\1\./"\“’ . "fo(fgfkf = 2,

Mudboplicewes din givne relation mmed Sp, o3 swbha -
haves dan, dpvefliv fo deu Siaet cpshvevra Fos

K (Da=2p)yy ++*  # Kpoy (Dpet ~Ap) Ypy = Q. |

Ved, brug af &QMMMM_&&MA, ko, heve} stuties,
at otq(A=-%) =" = Xpt (D= 2p) =C , 7 Aetvmed ; Adel
Dayerey Ap «Myn(a _ﬁv:wﬁge, et by= =00, =0,
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Yt b =0, MEKG ,, BER  kan Shutte , at
Yy=r o2 Ve =G, (imd Siede 1:5.6). Qetde  fan Lol veedl brug

af (1)
BE s bl (3) Foloer of (2), (smd. cide 1:5.6). 1
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Vi acotirer e Lriviel kowsSe kvews ¢f (3) :

Endovorfien ¥ Rav heist n eqeuveaveties,

Vi skadl sige, ot ¥ er Alagonaliseréar, At vsoumn

der fondes e bacto For Voot busillcere Ao #l
£ ha~vende aalrix e et M@m_k({%@,ﬁ[x, Let et
Gplagf‘ , ot f 2T dia gena / 1156»?’&4»/"/ by ay btip. e cle f
ELIMMQJ L bavis bes 4)—«%‘&& Qf EGge vt R forer

E#LW)A—‘@M.. ,j( €Y dﬁ'ﬁqdm,éﬁk{’v’éd'fl Nt 0% LS
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ﬂ@'\_ﬁ‘& ,

Bevis. Anlay | at F Ahar egenvavelierie Ay ==, R, @
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ATl el (D Ha Ky @@L, =V, ladisae 1.7.6).
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Dot £ A6y vt L e@wvdm@; ta el Ay Ap varre
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vehtort | bdetu,, STw hevey AL eptnvavilien A
Letyren, p, Vi far dan gt =n og O€my £emi.
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Savmen baldes dette wed (3) ﬁ; my =emA; fov <1, p,
o3 dermad Sow @usket eml - tem dp =n,

Antag ewdilig , al f er Adiagenaliserbar, o ol
(27 -, &) wmi en O bestaende af egenveltovey
At et ovewdfor bevisle  frewqat , at Ao, Ul hesrente ia-
gonel maatrin Ral A cutfalte /émw, En, vilkayly aun-
dovs dingonalwatrix af den cwmrrlle forw ef Ao ogsi
en AL [ Atvende raatrix | ety wobib ew. baely af
/%wwu.. (-Qgh); "';ggm)), Awoy iefn. a

bs f er ddagonalisevbar, S8 har o (fale LT

}éfq;’b‘"& /(;\19"’$/(29=\/; hwer 2")'“)>\P e"‘ae‘e'M-

byrdes forshellige egenvardier, Lad pv belegwme proje-
hovtn, af V pe Ry lawgs ’gre"‘eﬁg’-vakéﬂﬁ‘“e/ﬁp.

Qevr galder Ao, abeunbart
(4) = pty+ oo+ Dp pip

Vi sigev, at (%) ev o s',aeéhdﬁ&mgﬁ'/ld,‘& of f. O -
vevdt tr Atd bt at vier,at b det oue Foex givel,
at dur }AA\*V‘CCJ M,d(‘(?u/wv 07)"‘,04 4/ V ¢ Méy)’ﬂtli"

/[OYfWg-c skalavey My e, g €L, saledes at

e el =V, o cahedes at fo= g pryt oo+ Mg P, Avel
P belegmer projeftionn af V' pd Uy Lawgs

e  &l.,ell,® -ely, SE U i, g tTep  2ges -
vardierne for f , on wadtyrummene U v dbe FRlhp -
rndt Chtmvipmn, (o9 F ex wltsi diagenatises bal ),




Mat 7x 1169 - 7o . 6.76

Ersennpel. Er m;fa.wwﬁ F af et vek forrurma
(VL) siges afl vare (dempatent , Avsom Fi=f Kad f
vt b SEdtn 4 fbtdvming, o anfay, af A /) 27
Tov tntier eventuel edenvardi A on Alhprtudi eqemvete -
loy ¥ galder do. Ny -2y , allsc 2= Kaw O o9 1 fan
alhe vare egenvardier ﬁy f et phsts et K @47 = V.
ba, swpvnen, <f Ko o K ndes t vere 0&‘*@/&&, o
drt MS/M&MQ{ al. 'wa—c, ol e bvey vektr Y€ Ao
frtwnchtls Sowe sumn of te vekhy (K] g ew veki
A K Ewn sidhn frew shltug er givel el ko=
(o= Ffr2)) + fle) . Tad o (x-fte) = fte)~f7e) = @ =0 (¥-flw),
og fLf(0) =fPry) = 1frv). ( Bewark, «l for f=€ o7 kum 1
cgenvard,, @ fr fr0, wer & beligmsr vndafbd g e,
er ke O egenvandi ; Hr alle avdne b polecte Lenrln-
rmstfier foof bade 0 oy 1 eqenvards.) Qet Ses,tt F ef
pan//wc,/,b-fo/-e;e;é‘ow»u a/ V. Pao k, ém_q '(/o T et S -
wtndt bty pasalle/prajelhion, er cdew plent , falyer,
il Ao (B plinte endovagy flex af V milp ey pavatel-
projfeltienevne .

Losevaptl. En ewdemnmti ¥ af 2l Ve)?favvw (VL)
sges af vare midpetent , dviqun dev fudes et peV,
saledes ot 7=, wev & belgaces Ml afbild vngen. af V
Lad f vere o suﬁ@w wa,ae?mﬁg,m‘du‘«l/>/
Tl & ke er hgektiv, ko f Chie vare wneRHY.
Tallet O 2r cAhe eqgenvardy ;61 £ P Ao andin srde
gqeddiy | Scw. Ammmn. Lt sy, &4 ko 2 er eqenvands ﬁvw
tndomsct g, sa 2t AT ejmvm& frr gl da & (=47) <kir
bt it Cotmvardirt wd 0 s»ﬁwﬂts ot f k. har
ot Lgtmvaidier eud 0.
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6.4 }(avak(evés#-is/@ Polynowium,.

To mabricev A B eMnnll) siges at vare
reqular - akvivalente , devsone dev fndes e Mqular
wnatrin 5 € MynCL), selodes at B =SAST Lt offer-
vises Let, eb dew Kevved Lefivareds aeds bom 4 M n(L)
er tn, akvivalewsrefation. Yt moleats (Pmfl side 43.3),
al % mabricy Hreo Mnn (L) 2¢ %yaf@f-'@i:uiva.&u?i,
i g ki A At Aaver AL di Samn et Gndomies -
Frer af ¢t M- Avensionalt vthtorvinn, oves Lo Foc
Sotskellige bavionaly. (Hetcf ses /) ovrigt a8 wy, aT
rlationtn o e bvivelinsre el s, )

Ved dt kavaktevishsie Polynomiuw, Fov i
matrex A =(q;) € ‘/Qnm, (L) %Sﬁao ;Delgw_avw.iaf

By =t Ara, CYt Qagp

421 “zz-t L a'!.’v
palt) = Al (B-LE) = ) . .

Ana Qpo, > *° Ap,~t

J

hvo! i:a& 7{a¥ Y « o3 ‘L=(° skal O}Oﬁl&, t SO e
)@MM(J&: vartabel, det ses, ¢t ) “) Aav 9""‘0‘( .
De fémp/((/m reddty + fé/’é) Aalcdts A's karahler, -
shske ~opddie, Vel vod mulbipliciletew, (eller Sdew
algebraishe multiplic'lel ) *mA of of kowplikst
Yl A Forstae mudlcplicilelen of D Sown ool O py ()]
dor getder addsé rm A B 1, e o hun, hna A e e
haratelecishste oo, Ex A0, oo wailbyvdes Hovskel -
tdige hkavaklevistshe Teddey for B, el Ssu. be -
Aol TmA e trm AL <0,
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Keguler - wbvivilinle rmatricer har Sarmmme KaveR-
levishshe polymom. umn,

Bevis. Auly, at B = SAS. Fy ethvert teC galde

da,
Ut (B-¢£)

i

S
~
(\
(J\
llV\

Tt g)
Y -SCeE)ST)

]

N
1o
o

= dt $(4-¢£)g”
= tsS it (A-tE) it 87
= d&é (_ﬁ "t.é-),

4 vorimer Pelt) = py(&). I

Lad Apvefler f s tw tudowme fi af el n-dimen-
scemalt vekfoivum (L), o9 Lad 8 € Moy (L) vore dew
Wl f hgrende muatrie bl o vedyt base AL it
FortgRnde Privgir , X Ut Dav god meurmg ol dy-
Liert. Ut Fanabteristiske polymormninm Prlt) Hev F
Ao dud Ranakleruhi'ske polywomium Fov 4. Kad-
ittt + ik Ravakbevishske polymom e haldts da
mse Hr f'f kanatkkrishske rpddev | oy red rod mad-
Lipliciletn of eb @l JEC m bt f forstae rodmud -
ﬁ‘p&‘a‘lc&w 4/ A o bif, A

Tor tn thardy stadar Del ¢r emd ddumerel souw
Amtnmssiontns af Elinew fri f-3e. Tdet dix # £-le
it dhn Aty oo Apver mnricen A-NE |, Alger
wmaddel bart af bndle sehinge! (swl. side 2.2.2 o»
side )
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For tnhver skalar Nel qelder em}=n-719(4-2E).

A At sahiing Frtomgar At oo chalar Jel ec
o g lnvards fov F, M og kuw, bhiie m-vy (ARNE) 2,
oAaa hte o9 kun s v (B-2E) < w. Lelte s<anle
et bwmbslydinde wed , et A-2E er ke regular,
(sl Licle Hh2) | haali sgew. ¢ s bt by dinnde Msd
at dut (ﬁ“");‘g‘) =0, (tud ¢ Lide 5/2'3} Vc' ﬁff d;h'jéf\/f

Egenvardlerne Fot F et de Ravaloderistisks 1o -
dit for f, Scw CWlhpvey L. Fv L=T v altsa

et vavdivrne wilop ot Rarablerishske poldey, 4ol

L =R tf erenvavditrve o eventuelle reelle Karak fe-
i Shidhe ~poldey.

Vi skad Aivinast voe

Fov tuhvev skalavr Ael gelder emA £ rm A,

Bevis, Tov emd =6 ¢ det wdet ot v, Au by, al
emA 27, o3 valy 2w batus for V' scledes at de Lary sz
emd  badavehtores udgar em bacw For K. bew At f
Yprondl, notrin mobit ln Sdows bdeis Fer da. Fovomin

AE B
1= g g
)

hver £ or o (emd x emA) - snhedimalrin. Ved suecessir
wlvik g af del (de -t E) eftir de Hevsle emA se lbv
dan it (A;-LE) = (A-tY"™ q(e) , hvor gt)=dett (€-¢t£)
Wora] Froamenr wmiddelbart ot emA £ymi, O

>
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Vi dar Wdligere Famdet e " geowe tresk " Ranak be-
Mg af de diagonaliserbare ewdswatier , (sul
side b)), Ved bruy of et Soregaende Fan X wni A
tu, "alyebraish,’ havahlriseving :

Evdovorfivn f 2 diagonaliteréar, hves og hun
hvis alle duws Banahlenishske Tocdder Clhprevr L o9
detr Frc enhvev Ravalkterishst rod A geldey tmH =
m - 73[4'-’)@) Ev f dagonatisevbal, Si et e Al £
hernde ﬁh\ngwwf@ﬁ—:af /M?E/a e dckjwmm—
er tn Aragoud ele Lo er de Karvaklorishihe rod-
der, Al hver Ranklorishsk 2o A foreRoun muet

Tm A qamge.

Bevis, det andts  al summens ay vl liplied fe -
love  For St tlige Ranelleveshiske gddey ev w,
I del Sovegatude e4 vict, al hiio A of tu. egenvavali,Sd
20 X o9SE Lw BanaPlerest sk roA , o9 M~ galdef~ emi=
Mm-1(A-2E) £ A, Samanenhotdes delle rmed dou
bid Ligere Fanatliniser g af de Adiogoualiserbart eu-
dowet fiet, 445 et ghoskede [

Ev, rmafrin foo, Mun(l) Siges at vate diagonals -
detbar , drsenn b er regular-ahkoivalind med e
diogonal wa trin, EXx f o3 B Sow. o dil ﬁﬂgiw,aa_,
AL 2 ehlid & Aiagowalisesbal, b o9 huns bars f ev
diagonlisecbal, Satwmngtos oven ol Roane desfor for -
bsthers Sovn tv Sbrrmug Cuw Mmatricer
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En matrin B € Munll) tr digacwelisec bar | hisis
o hkuw e alle dews Rarvallirishisice rgddev tlhg-
Mt L en der Frt embwer Ravakloishsk red A g4l -
Yt TMA =g (A-2E). EY 4 dagonatliserbal, s
er A requdlar- alesivelont pued  wilep Ao dagoned -

oy hn dirgoveleliwanTev < de karaklere -
Arske rgddry , el Awver Karatlovishsk vod A

fort kgt A gomge.

Vi mﬁrnf ewdletig 4l ran m—ﬁw&él‘ I d&;&'-
mere em.  egenvavAi Fof b ratvix & eMuynll) souc
b Kanaklvishsk vl fov 4‘, ey FAlhgrey L, o
ej&ml/aewf)%wé/i,z&lta‘é%ow Fov b Skalar NEL kit
A Ao Sl %-73/4-9‘_,53‘ ﬁ»’;{uy ewdomm /s af
ot M-dhvmtmsconalt vektrrumn (VL) Al div Hor
e/é ,’DW 6WM A#Wa/ Ma,n,-—évv:cc.q_, é'/ i’ ey m(/xaf
Lotuvardierme fov & wilip egenvandicnme fov ) [l
e 6.2:3), o9 enhvev skilan A€L Tar Sam e egen-
wavold mnllipliclet an bl & Sowme pnidbid, £, (sud.
ade 62:3).
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3. Triagonea lisering,

Lad # ot i tndewaorfi af €€ M-l wewsio=
madt vthtotrwon (VL) Vi siger, atl f <1 Zviagonatll -
serbar, dtrsova. dev fowdes ew bacta foy Voo b b
hwndkeons due WL f hereude mualrvix e ew pvre He-
RoamTsmatvix. Hevonn qalder:

Endovan bt ¥ er riagonaliserbar, hun op ki
b alle dows karak terishiske rgdder blhever L. ( For
L=C of f albse sikkerC Piagomaliserbar, for L=R 2+ 4
lriaqenalssetbar, W 03 Kunu hure ewhvev Ravaleristisk
rool. o4 eel.)

Bevis. Aulayg Sovst, at ¢ &7 briagona Lisetdav, o9 Lad
4 =(a)p, vore e WU f Aoreude ovre Gelands mathix
Vi dan do, abenbat pl)z (ag-t) « (Gpu-2) e Fanakder -
Ahske rpddey o olti M-é?a Airgoval el el + 4,
oy denoped elewenTv ¢ L. Wl Guvendl viaes veA -
Auhklon eflir w. For w=? g dev duked ot wrie, Andy,
at ;&‘ZEMM gLty for elle Aivwenwsionslod € -7, o7
dad F vort e ewdowrli of el n-dirtetioualt
nthotrsrinnn (V,L)J saledes ot alle [ Karna kl~vichiske
rwddiy Alhever L. Lad Dy vwre e af de Fava ke r-
shske apader, Da A Clhovrev L, et Ay Thlige en Cgeu-
wvavole . Lad €, vee tn AL A hkeveadle egenverfol, GA
U vere el q,f e frméva.gfe, - Amitasdcuate tnde s -
T | dad U™~ vore et 24 U émﬂemfmwt bt -
Y tf V, 0m lad Cez, ., l) vt e bacle for UM
Sattet (e4,z,:+,8x) er Ao & basw [~ V. Lad ﬁ‘é’v&)h'%
vere dew U ¥ heruele rmatix m ht dewnwe bacis;
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devr galder das Gn=% ag Q=0 fou £ 22 yn. Lad p ée-
tgrne proferticnen. of Vf{ U~ lavgs U ; dew 44 -
W%‘W P‘f" U~ U~ @M matrie ndit ba-
A, (2,0 54) o do (-Dx(n-1) - durFricen

(80) e, ins oz, on VoA wAVitling af bt (E-LE) oftey
forste Sajle Fhr i tfell Bl = (A ~8) B, (). Hevaf
Prtmnger wmioldilban? | ot euhtr Rarakbrish'sk rod
dov pof Ullige e/ RarakievisShs 7o for f; 79 Ser -
mmsd (felpe ALt givng elemut o L. Tpelye ddtutet:-
cus anlogllions or pof dimfor tringoualiserbatr. AaA
(2, ,8.) vere 2w basin For UY mib il bunthoe
divs LA pof hprinde tmatrin (by)py py €T th svre
trekomptsmatrin. Qo Tl F hprecdes matrix an kit
bostis (€1,8, ., &n) blivev da ef Fome

A G vt Gy
0 by -+ By
. O ‘v

*

0 O »n o o bn_hn.' ) .

ke, Sovas guskel, to g Pehawtsanatrin [

Tolet e mahrin ._Ai 6ULZn,n (L) Siges 2t vere z‘u'a.gom -
Aiserbor, dirsomnn din. el MWI-@%MM el e
gvre  Pehatsma frix /,t:,r at i doltlbant af saturiv gl

ovem fiv
Ewn. maalrix, A€ Mnnll) ¢t triaqouna liseybal, hnp

69 um W alle dews Rarakitvishske pddey #(4Lg -
v L |
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Lad, fottsct F wort o ndowor fi cf b m= ol -
sionall ek tvram (VL) Fov hvert ,Dolg’hwcamdlomw
/’J(f)-‘()(mfm""“*mf‘fxo ed. Rottticlwlr fa L besle -
vnls da. veel P/f)=0(mfm+m+o(.,f+%€, 2 tnaﬁowwf«;
plf) af (VL) Er plf)=6, oy & belignic mudefbial-
Wgﬁw of (he), il vt stge ,at /-«cv 70 i/@[é)
Ligedecles btslmrnie s %rf—w/w{r At P U A e My, (L)
i, plAY = AT+ e A4 B ot mahie prad) #( -
dpremdte. Man (L), Exv A speeledt don Fh f heoride
natren bt b velgt basls, & i POA) vere .
Wl plf) Agrende matrin mobit. A Soinue basis.
Gatder plA)=8, vid v sige, X B ev voel | pl2).

Vi skald v Hawmilton - Cayleys safuing

Endowasrfiew F ot wode 1 St Ravak keriStske
polymemium | altd pil4) =&

Berra. et v mok ol vue Satmnigew For L=C. ThL
%47%/ L 7@@&, at der /:J euer matrix B e My (L)
il gatde pald) =0 . Cg da ewbwer 1l wmarin Ao
sp fatles s o Rounplihs muatrix vl hive) Shecielt
%‘ﬂgc , at de %*f Lo bt taatrin A e My, (R) galeley |
Fal8)=0 Mew af dette sidole folyer Satvamgen #
L=R, — Laod dexfrr f vere v tudsmenmti af o |
m = diwtansbowrlt yehtrwons (V8. Fholype dewe fov-
ate af satumngtrne ovemfy er ¥ Criagonedisecbars
lad (&1, ,€n) wore b Otote mhib. hllttn, ALt
il f b amatrix & =(a)),, of en evie be-
Femntsrnatri. . Vi Fat dae Py(t) = (ay—t) -+ (Gnn-t). dete
giver ﬁ,{/f)"‘(ﬂ—r-re‘f)ﬁ’ "'°(4m,€‘f). Vi setlev mac
9 A e-F Fer islpeyn, oy Far dered pyf) g oon
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Enrodvicbine %ﬂfl e
W eice)cang aye- -2y, iyl

Satts W = Span {Q’) AEPY ¥ %’Y £/ T %éaf 4_][ [7))
al dor garder 9,0%) = fot w GilW) € Vit Fot (22 n
Fart Vuz=V, falgex videre hesaf, at

Pr(F) (V) = g0 agn (Vn)
€ 9o agny(Vor)
c - g gh)=i{ef,
bette vmes, ot prlf)=c. [

Hommitlon - Cagley's Satuinng Fon tbabart ogcs -
muderes Sown e aatiinsg G Aeafricet

Enhpeds smatrin b eMpull) el veol + ¢t oo~ akterd-
AR Sk PO@M’VM«;MA/, allse ,@@):Q
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b7 Fordan's navmalform.

En Kvadyah'sh matrix 8B siuges atl vere euw St BC
Tovdan -weatrix , divsom. dew Havy jévmew

b 1
b 1

b 1
b)

m
Iy

net alle Ui amferle elemenliv ov O En kvadvatesk wa-
brex C siqes al vare en ?ovda,n—mﬁzk)d!vxom der,

hor  Jormen

"
"
ov
40

)

et matricowe B, lamgs diagonalen e sWQ Fore Ay -
matricdy , og hvov deA wdev, fov amafricerne éj Stid butler

0'ar.

Lad Ferefler § vare en, enolomefe of et H-cineoe-
sonall Rowplekst veltoivune (V, L), o9 Gd k) )2p
vare oCcMg-/e&s ﬁvx/u%égc Ko vaoltrishA sike mpadey

oo F
Vo skad e Felpeacte sabm |
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Qe Lodes e basio Fov Vbt hiilhew. dew. Tl
f hprewde malfrix of e Fovdan-maalrix af Sfarmen

{n
H

B
A

hvot wq,/ncwm é;‘v‘., L':I,-w)/o, V)= oy, SMM,/ALL '%VM-
maliar med A ¢ Adiagena lewm.

Som en Jévbeved&&% viaes e fovst %o éhma’ef, Z
beviserne Yoo dicie whdvages dualllebliovier. Sove et
hyalpemnddel .

Lievpmma 1. Lad g mre m M’}M,r//(, af el tudelig -~

Adlwensioualt vektorrame (UL). Dev Jundts o, ew
spspallmwng  af () Some olivelk Suwn af 7o urvarce-
e  wndtvrans U o Uy, saledes al Gy 2l er
mdpotent , og gil, >l & brektiv,

Beve's . LM U/ ver-t ezt V*e/?./a{?‘wtw ovey L, S éev L.A
dua lilet med U o lad A wvere dew, Tl g Awale
tdomer fi af U, Sat
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U,:{_L_Le(/ | FieN: QZ/LL):QE

&) .
U=Sule| TieN )2,

Det wviawe Lt al U o9 U o1 omdevram. Sl pisks, ot
Uy o9 U/ er O dualilel ved reshrikKonn af due 9iv-
e bilivead forw A Upx b/ X gramol af dew. Fald -
alandige symmeetri wmellem Uy oy U e+ deb 1UStak -
hlis? at viee ,al der for enhvey veRby s e NFST
Lindes tan vektsy u'e U, saledes at <u,u’) #0. Last
4 vart b vkt & UNOE ) om Gl p rare Ul -
it malintige G wmed gfe) =g, Vi dar do 9" 18)40,
o pa grumed af Avalileten, mallew U on U Fundes
olgiliq o veketor e O med <3 (e, u/y #O. da
U' dat= tondidiy dimenston, vl diy ¢ falen

Uz hU) 2A() R - 2AW)2 -

gatde lghedolegn fro, et vt ben. Belegauy T <€ na-
tinligt A Fot bwitht RTTPTIUD) = ATV ) fidates en
vekter ul € U maed ATFT(u) = ATPOWL), Sattes dov for
w = ATNw)) - APul) | Fae olels ATW) =g, athd wel,
og duds

Cw,u’Sy = Lu, b tn) - W)Y

= Cu, W tnryy ~<u, nrely
(9™ tw, ul> ~< 9wy, ui)
9wy, uiy -<@,ud)

< 9™ tw), w'>

# 0,
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hver vi har wdnytlet, at den cwatle ¢l 9% oy h* Hev-
med er vest, wl Uy o9 U or ¢ dualllel, Selles we
o =W)°, fae UsUy@ Y , (smd. siole 3.7.6). Qe 27 £lave,
al Uy er wvat conl red 2,09 af U 7 (nvariaunt wed
heo Af b sl folger, ol ogsi Uy o tnvarcamt e g,
(smd. sicde 3.3.3). AL gily 5, er wlpolant wdses pf
folgincle wide . Ty ciml, =0 et dot wkit al viee,
Aptag otvfel, at dim Uy 21, cm bad Cer, -, £5) vare
oo braw For Ure Hy hvey bacwvek by € fondis e
et pelN, sifedrs at g%(e¢)=o0. Valges P some dit
stovsle of Glene p, galder oo Sbenbart 9're) =2
Iov tunbver vektry wely, Endilly bewarkes, at oo Fes-
s fov 9 USU or wdihetdt 4 Uy, o5 ca Uy oy Uy
domvrr Airehl Supm | far gill Sl Revmen F23F;
ndonnfin, @' Ue>Uy e folgeliy bipetersv. I

Lemma 2. Lad. g vare ews wilpotent ewdomaorfo af
el rddediy — Al e clowalt wthktovrunn (UL) Lad p
Vort, det vvmoile wmatuwr blge Fal for bvillel g7 er nul-
atbiddwvngtn. , o9 Lac. &y vBre tn vthly (U med
97wy 2o, Sattet (¢ 7tupy, -, 9lu), 8e) ef oo tue ba-
Avo frr et {nvarionl wadtvvun Uy of U, o9 dev o des
et W U, RampliwenTerl  buvariond tmderyun, Up af U

Bevis, Lad Ui wver oit af vektoverne 977(w), »=-,
9(w), Y1 P bragle wmdtrramn. Qet ev klart, at Uy ev
bavaraml. For at wvwe ,atl sallet (97w), -, 9/u), a,)
er  bacn Pt U, | skad il v ot Satdet v lune~
ant kaﬂ@uglgéf. Lad Xp -y ﬁf"[.l:t4)+"‘+a’7ﬁ@f)+0(a.‘$1 =9
vert s Arunear rlatiou mellew vektorevne 4 seHt.
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Faet 9% for 92 p er nulafeddmwmngen, 74
- p:! ' ! Tl
5'”(,200‘59‘“‘0) =2 g (u)
2 l=o
= Xg QP-7(£L7)-

Da,  samn Uy @F-/[Q)-:_O_/ #f vt aldsE Kagp./fg,) =o, o9
At ol % = 0. o PEL, ’fd; ?2 A s vavemnde madle

2 P , p=1 24i
I (Sogeen) = 549" (w
= L=
= @/M/f!-v)

'=_O_)

Avormed 9= 0. Foufrattes Saleddrs, JQOJ relt og=oy =+ =
Xper = O, Sown pmskel, o1 al vwe dew andiw, pastand
vadyges et vekttrama. U oved L, Sova ar ¢ dua b tel el
U. kad A vere dow. TU g Fuale tudonemf af /.
R gramd, af dunalitelen forclts e rektes uj € L amed
<oPituy, al> #0. Pt <9 wp,uid> =<e ATuD
aes ot ANl Fo. P A amden dide tr ATIUISY!

ol s foild mgen s Hi AT r dew duale Pl nul afbilel-

ivngtn, gl l>U. A Ltingens fersh pistaned Felger
dire for ot Aatlet (A”"(e-,’)) e Ala] ), a]) er e é@w
frr ot tnvariant wderruwne U of U0 et pdst
ot Uy og U/ er ¢ dualibel. TR gromd ef SymmeFricw
nedlinn. Uy og U et dil Ghshaktetiat al viee, aX
dor fri tndner vektsr L=, G0 e B ) + B 4y A
UINF2F  dindis o vebty u'e U amed <o, /> #0. Lad
k vere dit imokle of Tlliwa 1, -, po7 fov duilleel
fx £0. Sattes ﬂ,=/'ﬁ-‘/-k(£_7/)' dar 4, el g% for g2p
e wnl afbldvrmgen,
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Cu,u'> =k, A7 )
=<9 ), ef )
<9 o k(Zﬁoﬁ (“-4)), u,/
= B < 9" up), il t Zm<e

(ke

-1-1\: H

(), 4] )
= A 9", ui >

# 9,
hvorrmed. e+ vwt ot U o9 0/-&/ S duadihl. Sattes nu

Ua, = ((4')0, er Uy %VQMf el g, (sl cedle 3.3.3), o9
ﬂ"’f 3W U=U1 e(,/‘/ [:’MO% 3:716); U

Vi skad Aeveftov 34? ovey Hd Leviselt o J@Mﬁu.
Fov (el ,p satks gi=f-Ae. det bemortes, el T
bt af V' er tuvariont Wl f,hvw oy .
hava dat e+ tnvavian? ved enfenhvev af afbldva-
et 9,

v skl ferst swe ew ops,ou‘iw of V Sovo di-
rekle sumn af b Vavionls wndivrem,

V-tje:-elh,

ciledin it alle tmodlomar flerne @it Ui=>U; ¢t wlpelile,
Flelge Lmmal KLundis bouplerman YE mrrianll
wndirvamn U op U™ af V, sebdis «t gy Ui PY ef
midpolint oy @ U> U™ er byektin Af def sidle
falyer, at 71 G 2 U Y 'A_‘w-’z\, Sclw eptnvardi,
fer p=1 Lav v U~ =53 Thd ellevs ‘Vl“(,f”f’>0¢
fant amindh? en. egenvardi A7) dvue egenvarde
bl dos omsh ware eqevawli Fri frVoV, hvermad
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ANV =N, stid med e bemarbmnng ovendtor, Folr p=1
er alks? V=U o gpspaltwng af dew seqle arT.
Tor pz2 kan Lbppmin 1 auvendes pa Gat U UL,
bvorved, Ton , at der Luondes £ rvo plemon Tore  tavarianle
wndivrwmns Us og U~ af U™, siledes at i lh 5,
or wihpolint o9 Gy U~ >y~ er birebtim Afeddvin, -
gen FrUS U bar siledes hverien. N ebley 3, Souo
egimvardi. For pr har . 47 ={9F. Thi ellerss ville
£G4~ > 0" howre ronnde? e egemvards A} deine ville
dov o09si vere opemvarde for fiV =V, Avermedd A =0y
eller 2~ =%e, + shedl muesd e bevma kg ovew fool.
Tovr p=2 v desfov V=Up@ U ero 0p;p4/f/m:ug
af Hev. segle a+l., Fol PpESD Fan Cwwrwal @rnast
dnvindes pa 9z LV YUY, ete. Eftes p skr Al
o i do ew. Spspalluiwg V=Up@---@lp@ls af
V' seow. dinekle St a,% wvartanls bty )
saleddes at alle afpldurngere g ' lUs >0, ev™
wih po e , 09 scloles al tgen of egeuvarold -
erne Uiy, Pp ev Cpemvarvdi for fi V0" AL
det- SLle folper sow. Ffwv, at Y =72} | 0g T
‘ﬁaﬂ‘ %(/Ma(; L prp@éfw 4;5 L. sz‘gZZ 6&4ﬁ.
Ve skad dprwast vine ot dit er kgt al Spalie

hvert of undirrumanews U ¢ e ol St af -

VMJM'&, maﬁwvwvw)

UL‘=U£1$"‘@U£/«A;,

saledts ot twert of twndevvumamtie Uiv; had i ba-
ola bt dlhen dee B f U Uy herende ma-
brix &Y £ S‘b;,w/w( %M-wﬁz’x el Py 4 olia -
go‘n,a/f/w. Lo aarfr/ L ree e/{-%‘%é_‘g[ 41/ ladCene
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1, 2, p, 09 betlvagt ewddomer feew g} ¢ cUp U L@ﬁé Py
ot At st malatige Tl I huitlat 971U >U;
o0 vdatpldAvwngon, og lod @y vEie s vtRfoe U
el @‘ﬁ-’(g«_,,) 49, 3’/¢£qe loim i, & L o, Seftlel
(9,5 a,), -+, 9:0u) ,u,) en bac For el uvariawl  wm-
derrowns Uiy af U, og dex frides et Tl Uy Brupls -
T E oot wadesramn Ui F Ul Hve Yy
o0 et 29l tmdivrarmn af Ut ) belagles dernast ewds-
ey fitms Gi P U = Up™ Lad p wvere oot Aol
malurtige Gl #eot burdlleet G20 0" > Uy~ er mund-
afbilhdvnngon, o Led @y vere tu vthie ¢ Uy mad
92&-75@4)#9.- %lj—a Lownn R LC do. Settl
(ﬁ/z"(ﬁz), v, Gr(g), sy) basrs fori el cwvariaam
wanclt rrun. Yy af G~ oy ols Lioctes e Y Cla
ﬁmﬂamwvé tvarrsonl Gandin e, Uy of Lir -
Er U €t 2gl ol vrurmn af U™, Raw. vt clere st

O vtandll, At wan 2 7@:? gr U™ > U™, ete. Effer
bwdelly Amamge Skridl Ao i ol tu. OpSprlturns
Vi=Uip @ v @ Upy , hwov et a) wdtrrummrnsue Uiy
er wvarionlt vy bhar taw bowes of Formewn

/5;"7
(gé (.‘1‘\)‘»)) Lt r aé/-g'y‘:)) .b.“))“>.
Det ses mn tumd ddelbont, at duw WL g0t Uy = Uy,
harew de voanfrix A bl s caglvie baate hLar faf‘m
o 1
0 1.
T
0/

Mer he-ref ;éoéga,n‘/t doa. WL \7/" Uiy ‘>Uz¢; hgrendi. wa -
trex ?:«r do. @wshiecde ﬁvm.
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Fdtt v sarnsnen fabler At fovegeoode , toar oC
Der /&m%&ﬁ M\mn‘%?ﬁ; tnndle rrema //M, 4‘=//‘“'/ Py VTl M
o 4 balir frv Intnl of duee wndervume |, siloles €

(1) V=U,e @, , @ e cee o @ U,M@“‘@ Uf/“p

o9 Salicls wt dr 4 afbildvrngerne S Uzy‘. - U;w 42 reu -
dr aTuicer A bt Ae &,ng‘aaa bage e SM,D»ZQ,

Die Ao ~ ron s Bivcar roed. A o oiasoualen . Stumnrnen stk -
kes dat for  bartnnne fovr wmdervarmqamene Cip Ul eet
Aelt %%vt/?/réw-m,) Alo b boorn frv V) woh b dusillee.
do. T £V >V dovtade by 20 e Fordaw—mm -
bue of Ao gushede Fnom. Htuwed or Sttunegen

2

bevist

Jdet  ei ,DM%M,A,H'M af e gw&_ ;Z:WQ(QM —anntricer
Qiyz + A wmed s vaner dee  Sannmmr pwmw%ulf;m af um-
Dt meve. Uiy, < (1) oveusor , galdin :

Enhivey malrix , Soma ﬁmg;/ af A ved permudatiru
o e 5&”.,10& %W—M‘é‘m‘ay ____Bi,;\% v llgetlydee e
wd f %zm& %/M-— ity 1> '

O/erwﬁ(/f W/ln::

Enbhver WL ¥ Aesrtide Fovdown - mantrix Mj;/‘ af
A atd primutation of Ae Stwple Fovdaw —suatricer By,

F bevised For Adtme Submmg Stadl d bewytte HC-
gende S/Céﬂfflb&i/e tf lemma 1 !
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Lempmn 3. Lad 9 rare. en endevmfe of el cude-
44 - A, Scova At yefetevrom (U L), Ler Whndes da
(en oo ) hum 2ei. opspalfwiing af U Soun At
s of Zo vavaionls v Ay Uy oy Uy, selodles
at 9:U >l of wdpelent, o 9: U, >0, ex bifekfiv.

Bevis, Lad O:Urel, nvere e wilkarlly opspelt--
Mg af Ao, nevile ail, oy lad p vere del wlladslc
M@%ﬁajc tal %N Aulked QP"U, 22U, e MQM’
Mgt . For il adige vthton d el o3 usel, oy
ft ebhwud maluntyt Tl g dan v 9V eien) = g%+
9742y, Fov ottt gzp v 4 duvfov G¥uu,) = 5% k,).
Moo Halyer v ddt forste , < @F)(0) =0 Fov elte
g2p 5 Wi 9%hs) 2c bun O fov wy 0. Fv Al awall
Folyer, el U=l For alle 32p ; U GUL) = Us. Hor-
of ﬁ-mj,c(/" A bede Uy og Ly 2 %‘%fﬁg{ bestew?, O

Vo #ow, Auteftir g8 over FL bevint Fov fatrngen.
Lad B wewe e AL f Ypronde Fovdau - matrix |, ¢
oo (e, o, tn) vt dn Alhprends basls, 0 B ex
e, (evre) ﬁt/em/:m/w'x,mi _5'5 twqgwo{mmilf
vare At Ronatlrishshe rpddey frv f, (oLl bt ha-
raklevishsk red A Forehoummmeer TmA gr9é. M&go-
medtltonlome + e 4 A curgrinds Stuple Forelan. -
mafricr o8 drfrv ensd U Ravaktevisiiine vpadey .
Lad B, M=ty o, %y, vore Ao Suaple Fovdas, -t -

ar 3, Sow wdtbotdty Ao RaveRiercshriske vod Al
<)y, p ( Let v ¢ ovvigt Lot at se, at g (A-2 £)=
m=x; , hveywed ¥ = fu—?g/é"-’z\zg) = emﬂ,',) LaA_

(i k) belogae Qutnllel af Suwple (kxh)- Fovdbu. -

montricer By, Lol p, Kot a Ve il v, o
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Inllane HOELR) Kan btslummes alene ad fm £, uaf-
Aaugist af btesn. (21, -, 8), Lervned el satuingen
vor, vut Kaod A} wvore b wlhean by Fanalderishik
rerl , oy satl g =f-%e. Lad U vare Aot wmderrim,
af V, sthe Prembringes of ot bmoiavekfore € For
builbs due pl s ¢ & wdihotldin U o oléagona-
lew,. Aad Up vore il of de orrige baiio vefdover
frtan bragle wndivuim. ef V. Vndinusmene Uy oy
YU 2¢ oo émp&mtam. Ved, A&Z‘nﬁw el dire
W 8 Ty tnsls Anlriv 3}‘ VE St tudinidere, T

9. Us=> Uy 47 wilpelind |, o9 at gl Ue o+ by redtsv,
M Cvnana, S folgor dinfor 4t U (o9 Ub) €1 beshml
hefhctnggt af bmnen (1, 03, Bcleguri med 3
afpdAdvmmgen 91020, 4o alhd G; beslimt awaf -
bty gt af ldatn . Fdet 1 T v Ly wed amtullel of
Vet 4 Ao %Wt G Fereude rmualoix m bt i givng
bania , st8 U olelbant ;| ot

Tg F = 1wfi2)r & X(y3)+ s+ (ue1) X n)

Ved betragtmmg af o 4 Fi*, o, T Aorende Man -
brictr fan 3 llsvarinde wihoe
. 1. R(L3)+ - o (mea) s KLih)

] -

C R T 70 & LN,

Hotadbr Pan. Kiim), Xld,m=1), v« ,&(5R) besUrarnts Sul -~
cessivt, Oa ot tndindere galdef

T TR+ 2 x(G2) + s o+ M atlim),
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ko, o9se (i1 éwﬁw.ws:; Flet md, oy All ene
9 {a?“, dehym-1, 4 gz‘wf ebtine wz(,/, er b -
g Atrvneod bevrut,

bt bewavkis, at enhvey dagoualwmalrre 47 e
Teovdoan - vuafrix | Wreri de swaple, Frrdna - satricer
o (1x1)-tManfries. Hrn f er ddagonalisevbar, si e
felselly de Zh F hpvendde Fotdoaw - maluicer 1 lop
e W f herewde dingouad manfricey

Sow Welligetre it o enbwt tundowsr b af b
Lundidey - AA votan Sl Tuall ﬁmpa/uf Ve frrammn  Ga. g0 -
madiserbor, (sund side 6.3.1), Let molenes, als det Fore-
Jardle wndibatldir o, vantly skavpclic < LLE
W!wzhlvl‘.

Let ﬁYegazwa, 7:'1/47/" Sbembavz"-]ﬁaﬁ@%ﬂ&_
SM@O?/M, /M,La,ﬁ'z’cg;v :

Enhvert s Frix ﬁ&t/%)m(@') e Mkw(a»/‘“dbufvn,—
Ul rned Ao )‘%m-wnﬁzk B, U ey 4 resutor-
akn veluwnle Fat ol —anbies ot wtlop de Pt A = siun -
Tveer, Srua frtng bt ef B ed parvantadirn ef A o
£ Mé—%% Stanple Frv Arn. -rnatrice,

Betwetrk, ot dit buvred et girel ln poddyftrnsiy

 babuvehe af aRuivalins blagsine el bl velivs re by -
Honen, "reputar - akoivaliws’ 2 My, (T,
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Qet s Hlant, ot kwvi f 2v e %M"OA af el ewde-
Ly - A vensianall reell vekbrvwm (V,R), a3 f Far
Lhht - vedle FRarnklrishishe pddey, s& 'ém Aev ke
W f Aot negenw  Jovda - anatrine Ul Sevia G fO225,
al der fondis i banio oV ow b hndbos . L
£ Aprtnde vaatrin Aur Fad vt

=Y
A = .
B

29

ot b wdin fof tmabiconns By sk Luthy O'er ) oy
It ond Dh ctrime =§_/ sr Kadvitisike smalibar Hidve -
ndt Fr de Rannklivistishe rpd dev, S8 lides al Ao
Teelle Kavahloristiske mpddedr X giver Stwple Frvdac-
 abricer mad ) ddagonelin |, mns et hidvprende
trov pac of Rowjugereds hbe -reelle Ranaklovishiske
Tpdder A o9 D Far pmaluicer af Friwen

%‘i)(é‘.’).

heot a=Ffeh o b>Imh, oy her did udin fif Lo aufeile
(2%2) - rontricer  Star tulliv Oet. Sova ¢ et Arwpledse
Wl falde ev B ettt Gesteant )of et ;Oevwa.»‘aw‘t'au.
af kDl Clrmg 2.
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Qel btmaprhin, b hn Q a0 tn reed Foida - naatrix,

R o A ¢ Man(R) regular-akurvelenl sned wilep
dr (reelle) %M—mﬁ:«io%, Joun 74%-»»5:/ af B wesl
Bnmudedian, et de | & wwdgisnde Shwple Pyt =
nTncer. et oo wtmtly Attt Alant, ot B ev regular-
vt vdtnt sned, de marnle rmualbilest omuvendt Feles
of o S@ting oventer, b G leudlots) | Muu (€) Sde
Ao, tore requlay —abinvbiid ek andre,
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2

4.

Lad [ vare en toofoway S af 2T vek oy rum. (V) L)
Vo, at e U og Uy v tmdtvyame af V) Soue er
variamle wved f, sa €y 0gSa tmnderrUmmens
Unly eq U+l tvariante ved f

Lad /ag 9 were ewd oo fer a/ el vekterramn
L), Va,at Avia el wdtrrame L ey tuwvaviaunl vtd.
fog g9, sa er dit ogsq tvareanl ved of +/59, hwos
X, Bel, og red Fof.

Lad (V,R) wvare wchktorrumnmel af alle il kv -
Lot ofle ﬁu//mmﬂ‘q,é/e vee/le Méﬁ\oh—cv af en
veel varvinbel. LadA D vare euwdemevfien af U,
soun Al o fnktron @ Ladty Svare dous affedede
Do Angiv et a9l uw;&l[g-msi\mq//é wvare -
ot wndevropm , 1 twvayiand ondty yuma Q/ s mtsn -
souw n, hvev ne N, et R~ At tLonadllt vavar danl
windirrpon U, saledts e B U~ er bipktV,
cont ¢t T-dirvnensiouall tulariaml vwndivruina,
U, siheden & DU U er birettur. Vi, ot ethwed
e B o eqenvards for D

Ewn Me%wﬁl f a;‘ el e e forrasme fV/L) Siges

At vave (hvolutovisk |, viomn FZ=e. Lad F vave

b, bdrs afbldrning , 0g anlog ,al dusV Z 7. Va,
af @@K, = \/

Ome 7o tiddomo fiey f o9 9 af ef vtkfoirame VL)
forudaattes, at 9°F z feog . Vi, al ebhwexn? wmdtrromn,

SO €Y enemYiin 74»/ wa af aMMevu , eY
mvar it wved, Adbin B, .
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s Lad £ o5 g vere tuwdovasrfier af 2t wehtorr i
(v,L). Vie,al dev for alle A mel galder

K)ﬁ-?\c B < f - xAe x#0,

Kiige N Kgome € Kpwg-rasmie

Kie N Kome € Rgef =tme

Kf-?\e, € )gf’:)/’e ) /Dé//\/,

samt, dtvsow, [ er bijerbi o9 A FO,

Kioae = kf’—?\"c ‘
Udled hiraf Bhumger e egewvardier.

7 En evdowats f af et 2~ i sionnlt VeR oy -
vt (V)L) er besttmt ned Fle1)=ga, flex) =2, hnoy
(e1,20) ¢+ tw givein basls. Foud afbdldwimmigens wava-
ramle Gandavrumn, 69&4\/6/6710%5’ oy egenvazvﬂk/‘,

4. Eve tndowmwsct b F af et 3-divmensiounll vekisr-
vomn (V)L) ef bestomd wed Hler)=ez, flez)=2s, /&)=
&, ot (&1,82,83) exr tn FiVEL baate, Fimd attild -
oy wvay canle W dtrrumm, egenveRtorel og €gem -
vaydier

? Lad (V,R) ~vane velktoivammsd of alle veelle poly-
momiel ptt), og lad o vere Lo ved plE) L Dptt)
givre &wtowwﬁ f V. Beslow., 7't 2qenvardier =
Egemv el fover
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10. Em. wdomot v F a/ el 4Y-cli mtrmsionaltl VeRrsy -
ram (V,R) tiar mbh.l. o velygt baas amatrix by -

Mgl
v, 1 1 0 o Wy
Vp _ 1 0 o 1 Wy
Vs | o o 1 1 || 4z
V, o 1 1 0 Uy /.

Find f's egenvardieer

. En. tundowmafe f «f < 3-dpmens Couell ek for -
vw, (V,B) et btstiml ved flen) = 25, f(&)=
211325, f(83) = €a, hwor (21,22,83) er 2w given
bacis I V. Fiuedl egeuwvavdiernd SannT en baadis
fov tvert of o lbgsrende egenyurm - Undtvses,
e f er diagowaliserbav,

. Env twdowmnfs £ af e R-dineewsionalt veksor -
v, (VIR) Aot m bt M?‘ brein AMov,ﬁ/'xA’g -

Mg by

(Vq) (cosx -3&..0()((41)

Vo Sum, & cos X U )
hver el . Beslon s egenvayelier ©9 de L'lharemdde
egenrumw ., defgs?) e—w\,/{ﬁf ﬁﬁt’&joué,':eyéa—n

Umdirseg pe Flsvarende wmodr ewdown fiew g
rned, Aatrintlygmmmagln

(W)_ (cosh,t& s%kx)(m)
/3 gl Cosh i 4z /,
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73. En tmdovrts f af et 2-dimntinsiouellt  vek for-
U [V/C) s bt e valylt badLd M,%;L,,};a'p_, -

Mg
(W)_ cos X —su)x)(%)
2/ (s cosx [\ 42/,
hvov xel. Beslow. {'s egtuverdier ogq 4 Flhorede
egenr ., //vwé(/r:p, , e f er dﬁ&gmaé‘xevéa%
4. Umdt+spe , G pwatricen. B 6ﬂw f/-)» glvet veol

3 o 1 o
o % O O
- o -2 1

£ o 13 -

0

er Afagqenalicerdar

17, Vis ved, el ekstunpel | at 7o kuadyahiske smalrices
ko, have Sornwmme Rarvakiiishiske polymevnurme
wdin, ol rarve MMQ/Y—GEM{'VQ/{VLR,

7% . Lad f vere ew anfomefe of €t wehtoyrume (VL)
et divpimsion melN, Udfryk dit karaklerisfrske
polymemiivm  Fov £ wed Al laral ke Shike poly-
Mot wvne for Fo

17, Lad F vere tn wdewmarf af et vertorvarn (VL)
wotd, diwansion me N, o9 bd Uy 7 Ly rmre Rou-
plrvmntare wyarinle wndivrome af V. Ladd f7 4hv.
4 beligme tudown fien Jil>Uy bt il 2,
Vo, at pplt) = Byt) prtt).
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8.

7.

20.

Load # vare tn tudowatfi af of vektor 7y
(VL) rmed diwtnsion eV Ve ,ab # ev mtpo-
ek hiris on b e Pple) = (€)™

Lod { vare tw twdevarfl ef et vek tovrum,
(V,R) rnmed diwension neN . Vi, al hou w er
wtige, sC hot £ munehf en fgtuvmrdl; s, at et
Jov MbF >0 Fndis vauost 2 posihir eganrandi,
o9 at der St da‘/<o Hdts bt e megalis”
egwww'/. Vie et hute wn v tyge o» ’Qf/(o' ré
dorw f sl tu posiFUT og tn hegatuT egluvan -
Ao Vi, el b m ey Auge, AA fondts e tnddo -
el g af V el delg >o, Souw Lugte. g —

vandiet tal

Lad palt)= 1)+ gt Hir et re, vBre
dekt homahlovss i ske Pé’[yw’yﬁ,ﬁm %’WW'L‘-VL‘X
é é‘/{n,n L), VM, at

a"' ¢‘1 * : * a‘:, t.p

z ’ .
m- . .
Cn——P = (—1) r S . P=’).“Jh'

) ree ; Q. ) LA N ] )
1£L1 &t by l),t' Q‘P CP

de St Mmaa it B Mg:&wéc deleymmivantey feeldr s

& 's heved wmdivdilovvimanley of p'le orden ; LT

ot delavminanlotne af de delmalricey af 4, Sono
Frtmngnr af B wed at Slelle m-p r2kby o3 Sgy-
Lt mach Sowmonts mumnt . Bgund | # For regulec-
ko valinle rmaTiiced ef Stmmmmin of haved wndeyde-
trminanlirne of p'le vl dan Saimmme Beltrast

specielt Wlfatdime p=m @ piT
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21, Lad palt) 2 (1) g " vl iC, are
Aol kavallionstishke Polyms minme For 4w Aua -
bue L eMun L), oo fad Ayees Dy vore ole Ka-
ikl Shiske ~pdelir By z, Mes ull ot AmuAt -
et Vi, at

Cpep = (-1)"°F Z Al hiy Pl

74;1““4£,€W

VM,A/‘t Mfé‘=31"‘ﬂw o) ot Z‘/_d =A,+“~T;\1‘_.
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bt tinmon gt Rindet e s ovfonsrimal
bacie . P/ @-ae btaFituile af egluveRforer For F .
Jmmslym o Slolon, boane rmed tu nllear —

Uy ovionermal baeie For Kjze , Fao cadl o ovh-

motimal boow Fov ¥V bcer{uq,o&o 44‘ cg»ﬁuwéﬂ:«w o

Seztmgw, /ebk/ %vmu{ew/x ACuv A AWNQ s
M»fna~r 4

L toantrix 46‘/%»4(@) er OV/MM a/gg_-p-
WMMM@MMAN,Mﬂmj
s A, 40 Sgmumeetrisk , dv.s. 4 =ﬁ
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7.7, Orvfogonale oq unilare Q/M(Wgt»’i

Lad o dit Felsende (VL) vore el vekrtorvume
red, wdne Procletlt af divension ne MV,

L twdowgt f aof V Hges al vare ovbgouad
(for L=R) hhr: uwitar (fov L=C), divioun don or
&L ek o9

s

Er 4 de. WU L bhprende atrix bl tew ovlo mer—
il bagie, Fovameer il wa pi, at A%= A7 alke
al B er tn thgousl hbw walber Amalrix, ded o
Hhant, ab his F er ovbqonel hiw. wnitws, S v f
netamal

For tm  tundevmats £ af V ev Felpede T Le-
Dngelece tin bely dncle : |

(1) f er odtogoual hhvT oy

(2) £ er wdn produtt bevmreude , div.s. Fre) fre)=
Wy ot alle vehtorter w,veV \

(3) f ex Meram bevavendle | Avis, )l = vl for e

wektorew ¥ € V.
Bevis. Aty , at (1) er opfutet. Fov e w,v eV har
VT da, S) fre)y = we SF)) = o fT(Fey) = v

dev galdtr alitse 1) = (2). Aulag devnasé, al (2) ev
op fytat . Frv alle Athtover LEV Har a7l da | frv]=
VI fm) = YEX = V]|, At far adlis (2) =5 (3). Aniiy
tudidiy , ot (3) e opfylat. Fov whe w,xve\ galder
do. I Fwy~F0e)l| = | fra-2)|l = l¥-2|l , &g devmesl
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Mt‘(f(u) frv) = daé(_@, ). Aﬁ%’fmjh f or bR

@%:Méewm&_ oy dpdmed vagehlury Clen e
olet fae onsa sow_/aézw" altaq é—f/.eézf(,a" Eudwalem

dar ai For widhaybge vektoier Lre\
Mf(uw)u -j(a.w) cflwav)y
| = (4rw) 4 v)) e [:,C(m)+&rx\)
= VS ) + Jlud fre)+ fOo) 1) + {tuy o)
= _Rjtcu)'ll"-bg‘/me}(x)-t{(&)&&)*‘”:‘fﬂfp |

Nuaxl® = '.(g+_y)'(at+.‘4
e Kkl VALY

= Mwifs woy av w2

| Ve, btmgtelee of det aécm Aedyer L&»f

oy ey den) + Jn)fra) = mekei, . Kv € V.
Dot pastia, at (1) duplicever

- (5) Sy jm = uey, %,veV.

N LR,e-rm aplogt . Fov L= @gw-ev(‘ﬂ ol el
t, ot R (flrn) fre)) = /&ﬂ—w.v) Er:ﬁzﬁz‘a w0 vek-
birtn ¥ meed ¥, Hhn '

O ci(fgen) v i (fre) frw) = mE s )t Llket),
Hovaf Folger,at

Fesr frey = fu) fley = pox = B¥,
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hvoraf tridave Felper, o P (feuw) fre)) = o (ax).
Bgsd For L=C gatdey alfsl (5). Af (5) #olyer ma,
ot dder Foo el w,ve\) gatdey fru) FOfxY) =
. fe), edtsa Sflu) v = a Lrey v ef Ftungon
al S¥= 47 hwetmedl 4y viat, ot (3D 7). [

V(: Skl M&M?’ e

Lo tmdomefc F af o anitarl vek foryua
[V,@) at divueniione weN er uniler, o o ku
Wy div fowdis tu ovtouermel basie Py V btatrn Lo
af eqenvehtorer Hev ¥ @ alle eqenvavdier Fon abse -
At varels 1

Bero. Anliyg fovst, at dur Fdis e bacte af At
ot lle anl, D, Tl F hprewde twatrin B awb-te to
aidams batis Lr Ao tu dingovad wmatrix | huord alle olia-
Jousl beweler by absotid vandi 1. dor gatder det-
dor AR =E, op dtimad. A*=47 ) bwriaf FEYer , o F
et wnilor Antig Mm,wtf e wllar, o ov £
Speeig(t mevmed , oy iy frrded At taw oy bornaramel
b beotsndde af eqenvihtrees, Comd. eide 7.5.2).

@q do. { of Asrambevarudle (ol sl 777), mn Aty
v abvn envavds A g Ulhorwdle égtuvehtry X
getole Nl =lfeeyll = haell = 31l , horvaed 12]=1 10

Fdet i diagounelatrix | boel alle Aiagoual eletnc-
QYWMSM&WYAJ 1, e dit Jamarme Some e
wn for Adtagonalwnarix, givey de WM Sk -
MAmg ﬁ‘ﬂm GMMQ e A /I ey 3
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Ene maontrin & eMnn(C) tr wnilor-abioivatet
e, t s Yer ddagmm/’l‘%) husu 7 A hura
Ll v Uniltar divs, A¥=A",

Vi skeal dimait $.Gagle e ovfogaunt tudowner fi
£ of ot ewklidish vthtrrrime (VR) af diwmemclon
melN, da du BA F hpree mntrie o df e
&1 bsirtrmsl. baan 2t ovtegoual, o do, Aelifvmiman -
Y. of tu ortryoual matrix et 1 elley =1, Comt.
de 52%), ar F deliywivaion 1 ey =7, GGl BV
Fot0)., M detf =7, siges F at wvewe egenftly ovéo -
gonal, o5 bun delf -1, tiges F at vere uegemttly
oxttogonat  Bev galdty !

Lad f vere i ovhgoral Cudsmiets af O eu-
Elidiske vektorraoma (VR) af Al sion me N, e
tnesle GU, Son, Raw rait  egtuvanddier for £, e
1 oq =1 Fhie £ ev  eqtntly ovfrgouel , o5 u v
utige ev T eqtuvendi. Hw F er wueqintts oréogo -
mad | er ! et vandll. F alle W falde galdev
e T =vm? o3 _eum (-1) =ym/(-1).

Bevio. Yo f e Musnwbtrartnde, Cud. cide 77.7), hat
Al ull = 14h = kA = Al lvll fo Anhoer egewvancds A on
tlbprende eqtnmvektos o, hstvaf dew Forsl pastawd
Premgar, Lad devefer B o den TU F borende amna -
Tk bt dw Hboneranad baete. da 4 2 ovfegorat
ko, dun cpfallic Sovn tin Uity amatrix: 1felse Ltw
Soregbridi Sohuing Yot dontr alle Bl Kanahlri shske
noddir ohsolut aavdi 1. Fpleel'y geldir XX =/ for
o Chieg el kanaklonsiiik orl X, @5 ds, ol
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honabrlireshiske ,M’fwasmm ?’N ﬁ‘ Ay Lulloy reetd
#otficinley shatins, ot husta o ol . ohe-reel foa-
%Q%SM}E el S8 ar. ay.ﬁ. X tow Banaklirisitisl
el Fdl ‘fwﬁégw Lvrverf, alt MW of chhe reelle
arafeilins Shike TOAALr, Peanel dued mulbiplicihl,
R34 Adge, oy el p7oolubehtt o detn erv 7. da, pre-
ATt af Semtlge Ransklivishske Yoddif, gl
eoed, AT | 2~ Ay wed detd | altss 1 eller

T 1) W‘q-ﬁ #ou.f —%wﬁ'g-cm satmngtins amdi.. oy
buolis Paslind. Auleg wndidiy , &t =7 oy tml-1)z
7. Det 4r Manl, at fllGe k) = fre kg Ved btuytlel-
e af, af ﬁwmmm bevmrnde | aduntles
Atrat, st div oyss galoles SC ek, )= ek )"
de’gtjs dm;’a{ . badts er Awent a)L i AAn bant st
k’?) K- ’j (/k?@f;) fv&z} veol Smwms{y»%wg "y
baass o1 V, 3 m*mz F s rtnde analoix mddf. 4

$h Ao baate %M ﬁf«mxm |

|

oot E er diw B FiKi2Ky, —E e R FR K0
B den M filG ) S (KO K)E Aprtads malrix,
(%‘y‘ {% ’M?M&ﬁéf feloer, ot K L ’(; , Cond. seele 7.51).
Vadges dnfor ot stfonesmal bagia for tutnf of vandin-
Zmmene K, K,y e & e £, .)”L ?{M Lr m/mﬂfmvé bn=-

Qo fre V) JTle. pived

1o o Eif‘r;
IOty 4O
iR HO 1O
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dcf(é -tE )= fI- e 0 4)em"at«f(.@ £5)

Ja “’1*’(’17‘”“ "(m@”(’-v) n Kq -—{o} P Auven e
1 Ly -1 vere eqm—wwm Frr Filh @Y (K0 A )
love] tolser, & hucben | bt - et wod &

At (B-¢E), hwvef aridine Jolser, o€ eml =rm71
e (-1) = T (1), Horvmtel. b0 A UMl Pistnd
st Fr emT 21 oy em (1) 27 Hy eml =0 hdan
e (-1) =0 batr ai tm1=0 hhrn Tm(-1)20. EC bey-
ge e,wmya«w%wa»é'éer Uy muesl O, er ooy
it Yo w%»ﬁm@@w@mquww
wn b Gt by med O) wiety wved &€ Levie Buadey?
1! det ovenstaends, at ogs@ dive o, L4t =
At pticclel ¢ w Arced /mv{muéﬁ,a—aa feteen I

i
i

Vi skl L codst stafte o5 e overbtih over de |
ovlogouale tdemofeer ef Z-diveenwscounale o 3-ole-
| /i_zwms/imm &u%ﬂ&‘s/&a | v*o/e/w'rmu : -

Lad, '4 (“5_,') é‘/qzz (&) vl ov/aycwu’ MQ/Y/KJ
i gelder afm. |

z -
Aqy "‘f' Azy =17,

2 2
@?‘z + az?. E 7; .
Ayq Agg + AgyGze = O,

Al din fersle of ditee »({)ymg{-} Les /, «? m %mnﬁa e topo
eel xelolml , siledes al ’ |

Ay = COS O Qg = S K.

A de To maste %M@fr dptes dttmact, ol 4 el
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M 46‘/%%/
(4) (c?s« -smx)
S A 00S X
(cos o¢ SUn )
(5) l
Sa X —Cos &/

D ded Sorite UlSudrte Fan v et B =1, ( del Al
Al =-1. Omvendt er Al cplast, 2l buwbwin Mmalrin
of Formmt (4) R (5) 2 tn ofrgoual AmePvix med
bibirvvimanTon 1 btw: =1, En Sunpd wdvrtgmang vi-
wee, at vi fov bl o, p2e 0,200 Aar

(cosp -.Sw\ﬁ)(cosoc —sM)(casﬁ su},ﬁ)_(wsm -suﬁa,x)

5\,;‘,[5 W YRR Cex X “Swy3 Ces (3 TS Cer ik

(Ccs/s 5l;w/3> cosx -<6~«)<wp SZM/3> =(CG:(-M3 —s'm(-M)

siw/s - s S Cams O ‘?W/s ~Ces/3 Stw (~a)  Co3 (=20)
Eel vichne Mfons, ot b AnnnPrin af fw»w.bw

(0.630( 5%%)
sh i —Cex i

Yoor dit Farihlivishihe pslymsviwmn L5273 (¢-1)(L41).
okt fare . davfot (imd v §7):
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Laod, f VBt Lan -ﬁq«@«z‘ﬁg W/(&?W Ldomery S af
b 2-divmen sl enhldiihe vehboran (V,R), o
bd Ctr,8) v e orfomemal bass For V. Bt i -
s da ot (’@ Ko eett) W&[en,&x?"[é. feledis e v BY
f bl bastan (:%,ﬁaﬂ) 4{.@%{'/ Anaee Frt Clan | |

| (’c:'.c:axm “5@%)

&y (;é;é‘m) Lo ﬂmaﬂm;m,@' ﬁ%ﬂﬁrw@mﬂ, v Fonav el baots Fo~
V, & and dav B f“"mma{.@ﬁm Hrmne badis %m@mw‘m‘%

(/@mw; »sm‘wc}
Sun Bl COS K

@é{(;( Mh&wv v
| (’ws(-«x\ ~Stan, (-¢) )
s () Cos(-x)/,

At efliv Som. (o1, ) ) CEr,82) ¢v ens elley mepsal

et e leve o

Lad £ e B g eutle ay fegouat Loy £ et
el 2ol vmenelanall en kb oinh athetovrum (V,R) e
Lo dlis oo, tu. Ovfomitmaal baais fov V b ban (ot
dor W F hpver mahricun

(L 2)
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Vi skad Auveller belvaogTe tir oviogouel endownss-
L Foaf el B-divwewsiowdll Caklioishe vektoirunna
(V,RY. At i safiiimg Oveu Fov frf«wj;}r, ot hvu foev
egtmtley Whvi wigentdly ovfugoual , i Aar F egtuvay-
Adien. 1 A4t =1, Kad (U vare &b 7~ Ao i siouall
wndtyvunns af V, sou oy Frewbvagt af tu morme-
el egtmrehtoe €1 hpvewdle B T bhtwr. =1, Yudivyipm-
et Ut er da wvariant wea F, o L -
¢y tu o Fgonal wdlomem fo, Valyes 4 ovisnorrnad,
bacia (£a,83) Fov U*, 4d Al M L £ herewde
b 11X ron bt Ao evbrrnsy madle baei (€r,2e,€5)

Yt Foimntin,
+* o o
( O G, az‘))
O Q3. Qs33/,

Wrse oin skl beuytles + hhy, — ey som £ ex
e tiy bt tegrnttly orbvacual . Ftlel deterans-
o lm e | btw, =1, stullys | at :/.’(/"-9(/'& ¢ benge
U falde 20 eqently ocfogored . Ved amvendihe of 4n
defnmg oventor Far Al devFel!

Aad f vore o 2gelly b wepedttly o frgonal
edowg e af tt 2-Al mtn Soradll el dish wektoy -
vam (V,R). Lot Hndts da, . avbonormail brato
Lt V oamhid bdhin Au. UL S hprtncte awarix bat

ﬁ‘_/%.&w

17 © o -1 & o
0 Cosw =Swax Wb, O cCosx  -Si
O [}

Sk  CHITK O Sk CoIk
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7.8. Spor.

Lad A = (aij) vere en nxn matrix med elementer fra

legemet L. Vi definerer sporet af A ved

n

Tr(A) = By 84y

(Tr er en forkortelse for trace eng. fr. lat {norsk trasen!i],

medens betegnelse spor er vor germanske arv [ty. Spur]). Sporet

har fglgende vigtige egenskaber:

(1) Tr(N+uB) = A Tr(A) + x Tr(B);

Tr(A);
Tr(BA).

i

(ii) Tr(A'")
(iii) Tr(AB)

De fgrste to udsagn er oplagte ud fra definitionen af sporet,

og (i) udsiger at Tr er en linearform pé C/Q;KL). Det tredje

~udsagn fglger af udregningen

n n
Tr(AB) = 3y_ (5, a;4b4y)

= 23:121=1 bjiaij = Tr(BA).
Lad nu f vere en endomorfi af et n-dimensionalt vek-

torrum V over L. Hvis (eq,-~-,en) er en basis for V,

i hvilken f udtrykkes ved matricen A, ssttes Tr(f) = Tr(4a).

Hvis (31,---,§n) er en anden basis for V og S er koordinat
transformationsmatricen for skiftet fra (ei)—basen til

(éi)—basen har f som bekendt i (éi)Jbasen matricen

A - sas™l, Fglgelig er

tr(R) = Tr(sas™") = Tr(s7'sAa) = Tr(A) ,

idet vi udnytter (iii). Vi ser at Tr(f) er uafhszngig af
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vasisvalget. Af (ii) fglger i gvrigt at f og f' har
samme spor.

Antag nu at L =1IR eller €. Der gmlder da fglgende
setning:

. ', k- . .
Hvis plt) = EEZO th{ er det karakteristiske polynomium

for nxn-matricen A haves

e, = (-1)", oy = -)r(a) cg = Det(a).

Bevig. Idet savel spor, d eterminant som karakteristisk

T ————— f B .
polynomium er invariant under regulsr-zkvivalens kan vi gerne
antage at A er en ¢vre trekantsmatrix, idet vi ellers erstat-

ter A med en reguler-zkvivalent matrix. Der gzlder da at

p(t)

I

n ~— 3 qo"' d 2
Hk=1(akk t) , hvoraf de tre gnskede ligninger fremgir.

Bemzrk at for en g¢gvre trekahtsmatrix er diagonalelementerne
netop de karakteristiske rgdder, regnet med multiplicitet.
Det ovenstiende resultat forteller derfor ogsd at Tr(A) og
Det(A) er lig med henholdsvis summen og produktet af de ka-
rakteristiske rg¢gdder.

Det er klart at man kan have Tr(A) = O,men A 4 0.
Dette kan imidlertid ikke indtreffe hvis A er '"positiv gemi-

~definit", idet vi har fglgende formel:

(%) Te@®*B) = %y T, lby 17

i=i,j=1

Formlens rigtighed indses ved direkte udregning, idet det
(i,i)-te element i B*B netop er ZIJ?‘_JE)‘ji bji" Vi kan nu

vise fglgende setning:

For alle A og B i Uﬁ{n(L) settes A-B = TP(B*A).

Herved defineres et indre produkt i oﬁ{n(L) sdledes at
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(AB)-C = B-(A%C) og A.A = A%.A%,

Bevis. Man efterviser let at A:B = Tr(B*A) opfyldes
kravene til et indre produkt. Det eneste punkt som ikke er
oplagt er at A-A =0 < A = 0. Men dette fglger af formlen

(%). Endelig haves

(aB)-C = Tr(c*aB) = Tr((A%C)¥B) = B.(a%0),
samt
A-A = Tr(A%A) = Tr(an®) = AT.A%,

Bemazrk at den sidste ligning udsiger at involutionen:
* > N A °
A - A er en isometri af Uq;(L)? nar man bruger normen
& .

1 1
lall = (A-A)Z = Tr(A™A)7.

Opgave: Vis at Tr er den eneste linearform ¢ pa
c/Q(L) som opfylder ¢(AB) = ¢(BA) for zlle A og B
samt ¢(E) = n, hvor E som szdvanlig betegner enhedsma-

tricen.
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7.

Undinsgg, ove L ¢ /@z,//?) /é/w,c,w: e unclre
srodukt and, at man T (%), (91,42)) Lader

Quane. hiws
X1Yg + X2 Y1,

X'tyl t X'I?L * XLg/ * Xzyz)

AXiYy = X1 Y2 ~ X Yr + 2X Y2

Lad a,- - an vone (e mpdvtaciqvs [or -
billige ) reelle fl. Hugis tn mpdveacy o3 Tl -
T bhity belungebee Fot, at des ved

( (Xay« oo s%), (ay o= Y ) ) 1= Arxrg, + ot QuKa Y
dpfbvenes e e produkl + (L*,L).

Vo ot din Fov arhlan lige Aektoren 4, x o el 2e-

“wly & Jurvl=lw-2|.

Wit e toroeswdlilsh setrng wdtoy blees
hrved, man (%,v) e et lwanl wafleduyigts saC
4,7Z ?WM!/@A vrekivyen z

Ve ,at v ﬁ# il fantge vthtorer wu,v < el
fdm,o»&,/r/f el forrraan, ned W/N‘o%u/e/ 7@(5&,«/‘

wiv & VAiueC A wtprl® = Al v ™.
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5,

Vio, at din Frv vilkandige wektoen t,x < < vek-
totrurma. e wolne jﬂvoduéf gm

Bway ™+ fu-v® =2 lel® + 220",

Hrodbetin W%W@J’é Sathranng wdlrybles
henved, mar (w,2) 2r f Lbueart wafhavggt =€
ef  gesueluske eltoven ¢

F oL 2 st siomall ehrTrrama (VL) ev
W"/‘ s v Fooy aual baets fﬁr,ga)gg), /4!4.7[&‘ b
o fovogmual basis Fov UL hwoy U= Span it

Vot tor varmmet (R%R) Lawtrs Frsqpel  teol A
/Jaa[m/ﬁtﬂg Lol proctu 4L . B, veol Syfoney -
by ser g tn oviomormmal baow %v et 4,/ 1eh -
bortexrt (9,12,0,-20), (-1,~7%,6,20), (?,-2Y,3,20)
Frton brag e tndinrwnn, U, Blelbn. 4 oy fonovimal
boio v U

Lo 2,5, e Athfre 4 £l vehkfovrume
pwed, Vodne produmhl, oy aulig, at (&,4) ¢v €
bomeant weafharng gt sal, Fewd ovtogoual prosef /-
cven, af @ ;@ﬁ? 5}%?3-,.5}.

Vektorrmmmned (R5,R) labes Forsipe€ tmadl 2T
Actdvpntine tudlpe Produhl. "Rl ovtogoralprosek-
Foven af athflren (1,7,71,1) 28 et af wekfoverre
(2,0,2,7,0) eg (6,7,0,-3,"7) Pt bvayle taclerram.
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0. Lad 2 o9 L rmre Fra 2 %ﬁ;é&&dg& wehtoven + €
reell vehFolroms werd bndre predutl. Beiluw EER
Ailedes, ot latte] blver smiwpllr maldy.

. lad, (VL) wmre e (itbe updvendigvio tusitig =
Ai vt slonalt ) vthfovvamn med wdne preciuhl, o
bd (21, ,%) e & ovtrrevmalt sat ay vek-
fover Foo Vi Vo, b v tw andhdinty wektsr veV
gaddin Bessed's adybed

e ™+ - 0x [2ogpl® £ Nv )=,

Vi, oA Paveeved s 4{7%9

|voeal™ o frigp | = I ll®

o a;ajl«],{d/ﬁ, hira em W Wi .L/és;:m\.fégw'jgf}.

12, Lad (&1, ++,8u) rane b oifona/mnt baai o
21 wtktvrom, (VR) mmed widne predukl. Vet Lo
e Vy el o wvthid LeV op vehtoromse &
heddis v ts retwmgsrnbler. Vo, b i By
Vevitit oot han V= llvll csd%} , oy ot din gal-
din Ces*tUy+ . v cos™Ny = 7,

3. Lad (V,\R) wtre ach toyvirin mat af olle #puti-
menT, bl Pmbtion pi [0,1] Frssntl med
dt sedvartige s prooty £ ¢

i

P =’(49t£) Ylt) AL,
o

i lad V vt wdivummnat bdeM%MY
ge V /frv/w';/aﬁ{,
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4,

75

1
gcwt)dt = 0.

Besrlo. V,, . lad dewmest [W,R) tzmne ek fodram, =

mart of adly kowlmwenTs el Fmblisviy pi.
[-1,1] Forsymart meol Al advomlise wdrs. pvaaluéf

Py = :(;QPH:QM-& 0%

o9 bad. W, v ban it q,/ A ﬁwéﬁfouf
ge W for huntke
fowyot = o.
b at Wit = Fel, on bygrmmd btrved, ot W hoter
bav mentt ovhgouddt lraplemenl
Lad (W, R) vart Sown + @v. B, o Lad U vne
wndion et ot alle tige Fmbbown Ul hgro-
de W Vi, at U tan <& ovtvgounlt Ao plenwen®,
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