6.4 Duolidsh

a) Dualrauwm

Exmrung  2u i K=-Vedforcouu. V&b

How(V, K) = § €: VK Linear & gin Unmbexvelledor-
vouwe vow KV, Wie M '?v(" :Qwr :ee;\k&\)
vow £ ah¢

__Q_ AN IV \K'VA&%\TW \/olQp(\wmm RN
Jow Duoleamn  V* = How (VW) = E{ V= K f;wzgxz

die. Glomase von V* Juslben fivaoe Fndehonale o, V.

Jow:
W S V=R 2 jedu Salle ae R il
¢ R'=R x=q,0=aTx  fiwor,
Ao ¢, € (R UNW QQSS.QM sy ol
Liveocon ‘*F'M%\ow.gx w R’\ slueiBon.
Ao ik (RN = E% | o RS

(D) S dim Veoo und &=, v) 2wa Ronl vou V.
'D&mo&xmzm QQD‘QM 24 W g)«uuei\u, Linegyre
A%Q\chm% v¥ eV il Vx(V ‘A 4.

—S825 -



9&2(@{ Jio 2u 5 oluole Ranis. JuBesondue st

o V¥ = dime V. (g5 widdid Qo dia V= 00)
B 2u wgpn 2 gqm“.eev* Q6 en -
&w\x‘ga e Kt {=(=ZA'/\;vf‘.

(V) = 2 NN = a
" ounkuaeise VUWM an owa (V KY .

(3) _'Faagxumg 20\ édu Ranis 6’3-‘:(‘/4\“-, VV\\ Vown \/
oéQ)L S ANIA DSOWRY PQA;\SWMD Yo V> V¥ il
Y&( c\ = Vg* ) A‘='(‘...,Vl.

@ Siud ¢, v S%wamd»@f and V usmoh (e, vr)
[N Gv&&oqu%o&, 8o Ak‘l V=dv: D,
oo Bl dox Baniswebborew: VD =&= Crivp> b
¢
Sob: (Feadlal, Ver, B)
SV e \Vodlowonmn wid diwe V<o und Salowr -
W&u% (>, DdDie AQ)Q?\MWS
Y VIV vies =y D
ik (somi-) livsae ok @:&&k\/. Fobesondne 0646( e
e V" quom ain veV wil () =&y, >.
(Gl oudi Lo Hilbedroume wil olim V=to.)
—S26 -



Too: Somilivamlsl sbedsol sdh von &,

Y(v+a) = <v+'\v D=, D+ 7\6/‘ D =YW+ N ¥V,

ZS\AA&&\V\\LO.\L et u\\le\/ wk '% %, d.L. awd = v, wd

Lac all wel/ » u-veV =% afo u=v

Sh%@&dnk & gy V) QMLCNWmmwmdMMM\MM\/
wit “Dualbor (v .. wH). Dosn OK\M en 2n yel*
umoQqug NE€C m( Y= ZX&V\ . (Rasis von V¥)
E Wy = zxv*(v\ N Lo alls {4

(V&\ A Tank von Vv

Foe Y=, ol dlan dquivallnk 2 >Ny

Fhom © v= z“% eV, (yat on& vow V.

die AN \ dix Gowonisdhe Teoworpliswun
> %‘m&éﬁm vk: Ve

@) Baispil V=R" | Ly =>Ty. Doumn isk

% R R, ywoy
Dualisiocon Q\ﬂl&& o koms?ovirzx@\: %, =

—S72-



4) duale AWM

KL&*Q&AQ das ‘b\‘oa@vomu Livaonex A%‘Mwaew
vV 25w

Vs QQO{\‘ &g() eW™

ded S £ \Vow Lwan Die 2u { dudde A%M
st defied als
0 WV s L) = o

4 ‘mu&?ec&\«zﬁ( VQM@\(QA\ g" Livoouce Fanbkiowaly.

Bom..

) Foe ol veV, gew* gl aho: o({0) = £ Q) )

(2) Die dualle A@@fo(u-\@ &b L.

Res: Lo )W) = [ )RG)) = gL+ NG (€)

= L) + K (p) ) n{

SRSRNERN Q%angm&n%«m fo 0@@!@ Q&v wel:

Qew = <W) 5 € b\)*:
ﬁ*(‘"ew)(VF Q. (AW = Qw, (), {5c ol vel/.

— 328 -



© et audi 0wl V o Saloscpvocdull olefiierd,
Soc&:&mmcﬁumgahw\/\ ReR =u
LN EVF e endpdige VeV wid
L) = <> = 4@
Wi Insen also gua AWSUg WV, we ¥
Wk ) v - G4

c) Qd&\lN\X;QAQ A@!{Mm%

e S £: VoW Lwax. Die Liwoxe A%Qo(w%
L5 W=V wak L5W) vD = Cw, 20D
’&G‘( e VéV)wew RM{“ oliec 2 {aog\w\%f:u’(—b

Al lunna

(ATENO\ P und D die Romonisthen &om\'?ﬁxl&w
s Uk V* G, W ondk W Qe Howl)

ond L€ b £ dlie duals e ody ede Alolung
o %hu e Rowsudatives ™ “\:%M &Mﬂ
Vet

gle o ATl dle vodh VW 2usick-
Q//*Ji W %QQ,@& duoly A@Q»Qo'm&{""

—S23-



oo S weld @)= G > ew”.
LOW) = W, RO = &) > = (gT) )

@ L5 W=V Al Dwar
%(»l {-\- "’f-" ’(, d) %{“ ML \'(D\MQDS\&\\Q\N (@}m—
f)-wzum- A&x@wgy\ ™os emit v E ol O

ngmmi s\ Q

Sk Sd *wud B Ockononwmalbanon von
Cocs. W, clawn oéﬂk Lanc &clﬂh £ € Howm(V,W):

3(e) - (T,
Do Makix dor o&&m&m AQMJMS s\ de (\\mugeo\,\iey{g?

Roo: Swion A= Uy V) wd B= (-, W) Sosie
A=(a)= H;}(&\ wd B= (o) HE(eH) Dowwn.

/gg(\’ Z%uk 'ﬁ( ) kZ LOKAVK

’,(u alle 1<4 “/\wo( ’fcﬁ‘-vv\ S%an wodubeke :
wiy, AW = Zak G wi> = a Sk omd
) ' %) AL wd oo -
) > = 2 g 1O by e
Rude z?o&u. Swmon dowrein = a E oles A= @T.

a
—~S20-



Sk T 4: VoW Bineox agth:  iw {7 = (kor )+
wnd for LT = Gom D Jushesonduse Dok wam dlie
ovwwsomm Ze)\r&c&m&m V=tor {@© m{t wad
= ¥ ; L& Wwme oY ttho~

W=k 7O a1 g‘é‘é“eﬁﬁw&wﬁ“m
B welm - & 0=V fac alle ve V.

& 0=LW v VeV & £)=0 & we e P,
ol die sk Rebkon, ve(in 1 @ vekued . o

.. Ein G«Jowo Ukwus Le 5d(V) aud i
e lidishon oder U)NLLO\\'% Velelowamm. V/ JL@Y;L st -

odjuaged, Lalls §7={ Eia Hohix Ae ™
baift sguackidh Bao. Dowilesdh Lalls A=AT

(K= lR) Q:zw A=AT (Kk=C).
Eome

(3 Tt B sve OfhonorwmodBas N, So ‘Q;(
£ @Qb&k(lol&»u%\o.r& & M) &t s%wwefm&a/ Leeyuilesd.

«) MW&&O& Mw%w% Lo Lebnd (V)
@.%LOO‘AUNK&:{ ,&L v &Q)(Q@ L\Mg

—S31-



(5) Giwg Reoiekbion. V-V al aprau dowm ovwoxow&
OUL KQUA'P (Am '?) ) LORMA Qe @,@sioogwc&\d AZ&L

€oo qus (&) —Qs@&é ov(rQ\DC&OmQé Q@swgw\c&qer(
> Sh(ﬂ‘w\(\)olomxl‘d Ut =leax P U wu
T AY ‘e V=UaU+ quc V=U+W, v'= 5-@\» %.(%
<"?(V v > <(?(UL\ *’% U 4w > Plw) L w!
,<’?(u\ W = <u\?(u‘3> ?\\: {o(u

= v, PS> S FT= u
d) Bro- kel - Nofakion
Soeibodise aus dar Pk, die fac wws ouiBoled

Ve%com\ V> eV oﬁs eet”
Linore Fomblownalle <v € \/"’ as by
De duole Boss el <ily>=S&y | ij=12-
(D Sk von Riee: WD = =<, >l fyckby
veV el Shkalorpradu@l
Shalloepedulel:  Qlwd = 4 W) = v, w>
(Smmo.ixmx mV, Lsraong i W)

-S372 -



R & U, - lu et Orlloworwaldons won Ue V,
olosn  Loudet oo ov(aoaowﬁt @Dvod&&w awf U:

T= 2 luddy g 6260
=4 Tv=2 Qui,vD ug

@ fac U=V odhalllon e 2 b“smﬁ o
Jddoulat: dy = S >l

ax ome. O Rromorwalbesis VI 7 N

(S) doxows 4} die Wenidivalendanslelling einan Uoktors:
V> = S Wdculv> €V 8620 ()

N S V=S Qi oV
= INMS | A= ¢

6) Toc twam EM&WQ»\M Te 6dv) Luoben
wie die doxsidlndly Makix 6@&3&@ dir ONR (VD)

N | 1o . $4.3c
FI\V&> ; \VL><V(, \ + \V&Z \{%/A) =&-§Q(‘a‘ Ve

> M@ = (< !FI vA->)% Madixelpmente

€ Rosseedhsel: Spon h=(vD) wnd Be(lwd)
O‘(\’QAO\ADV\"\QQQ)OM'\ vow V. Foe v=LZ/u; w eV
M = lwilv> = % (Wc\VP(le VD

(—l- )-; 7\6 v&Q. S¢.bq

_sg



&) h\?om«?g\c wokous el Do Fetud (V).
<NL\E‘U&> = %<wdvh>mw
A = S, A N
T&“ gl $4.4b(3)
(a)chﬁpmmﬂﬂ@ EWﬁw@@mmwx
@cl‘F\v@ =7\;&(A- > F=ZN A

(die X s Liiee wild ’ ‘
wnbedivgl ofle. vexsdhiedon) ( g Uop s D

-S 34~



¢) Rdualoum  (ur Sigh)

o veV %&L ad 41&‘:"‘\/**\&‘ QQ\-»(Q(V),
fisoar  dl. 2 € How(V* K).
Beo: ag (94g") =i+ N ) W)= Q)+ X' (v)
= a3 (@) + At (') I

Dl (Jic namen V= (V9 = How (V) dim
Bidwolrowm 2w V. Id V%V**)so M{Sl V«-@@m’v.

VR Qi e R Lst. Doma i
'Lh; (R -k L Y 1@(’&//,() = 4 (y) =XT3'

—

Sofe: Die homonisdhe AMMduma ¢: V=2V v s g
sl Linagoe wondl AA‘&LM;V. TFor olm V<oo & Vay**
Buo:  4fp (@) = (V) = olv) + XQW) = 4 () + Ny ()

‘%}( Q,M.L tQQ V*. I\A&&Qg&\'\/: 4_{,: = ,L{,\j‘ : O(,OA
) = (o) =) = ) | ko @) W)= O
[J@Q (Q(u-v) =0 = (u=V. O

B 3@5&: \-h%ex brona b 'Nz@h&v. CR{M‘%%)
— SSS—



