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| : |
a) fe——— Ly

Lw;t:!erstand
. . —Leiter
Symbol 1 Schutzlackierung 4 Keramikkdrper Keramiksubstrat
—?5—' 2 Widerstandsschicht 5 AnschluBdraht
3 Metallkappe

Ausfithrungsformen von Widerstinden
a) Drahtwiderstand, b) Schichtwiderstand, c) Dickschichtkombination

Bauformen verinderlicher Widerstiinde

Symbole

_‘75‘ Widerstandsbahn
. Wendeiformige
\.,_ : Schieifer  igerstandsbasn
; g [
S 3

o} Y

a)

b)

&) Schleiferanschtun  Rotoronschiul)
Trimmpotentiometer Drehwiderstiinde
a) Kohleschichttrimmer a) Hochlastpotentiometer,

b) Drahttrimmer b) Wendelpotentiometer



Farbcode und Normreihen

TT?*

| ]

1. Ring: | 2. Ring: | 3. Ring: 4. Ring:
Kenn- | 1. Wert-| 2. Wert-| Multiplikator Toleranz
farbe ziffer ziffer
farblos - - - +20 %
silber - - x102Q= 001 0Q]+10%
gold - - x107'Q= 01 Q| 5%
schwarz| (0) 0 x102 Q= 10 Q -
braun 1 1 x10! Q= 10 Q|+ 1%
rot 2 2 x102 Q= 100 Q|+ 2%
orange 3 3 x10° Q= 1 kQ -
gelb 4 4 x10° Q= 10 kQ -
griin 5 5 x10° Q= 100 kQ |+ 05%
blau 6 6 x106 Q= 1 MQ -
violett 7 7 x107 Q= 10 MQ -
grau 8 8 x108 Q= 100 MQ -
weil 9 9 x 10° Q= 1000 MQ -

Beispie]; braun rot orange gold 1 =12 o
eispiel 1 2 x1kQ 5% 2x1kQ2=12kQ+5%

Abbildung 4: Farbcode fiir Widerstidnde

E6 E12 E24
Toleranz | Toleranz | Toleranz

*20 % 110 % 5%
1.0 1.0 1,0
11

1.2 1.2

13

1.5 15 1.5
1,6

1,8 1.8

2,0

22 2.2 2,2
24

27 2.7

3.0

33 33 33
36

3.9 39

43

47 47 47
5.1

5.6 5.6

6,2

6.8 6,8 6,8
7.5

8,2 82

2.1

Fiir Anwendungen, die geringere Toleranzen erfordern, gibt es dariiber hinaus die Normreihen
E48 (+2%) und E96 (+1%).



| E C — Widerstands - Normreihe

1,00 | 1,00 | 1,0t | 1,01 | 107 3,24
1,02 332 | 332 | 331 | 331 | 331
105 | 1,05 3,40
1,07 348 | 348
110 | 1,10 1.1 3,57 36
1,13 3,65 3,65 :
115 | 1,15 3,74
1,18 3,83 | 3,83
1.21 1,21 1,2 1,2 3,92 3,9 3,9
1,24 4,02 | 4,02
127 | 1,27 412
1,30 422 | 422
133 | 1,33 1,3 4,32 43
1,37 442 | 442
140 | 1,40 4,53 ‘
1,43 464 | 4,64 47 47 47
147 | 147 1,5 1,5 15 4,75 '
1,50 ' 487 | 487
154 | 1,54 4,99 51
1,58 511 5,11 '
162 | 1,62 16 523
1,65 536 | 5,36
169 | 1,69 5,49
174 562 | 5,62 56 5,6
178 | 1,78 18 1.8 5,76
1,82 590 | 5,90
1,87 | 1,87 6,04
1,91 6,19 | 6,19 6,2
196 | 1,9 2,0 6,34
2,00 6.49 | 6,49
205 | 2,05 6,65
2,10 6,81 | 6,81 6,8 6,8 6,8
215 | 215 6,98
221 22 22 22 715 | 7.15
226 | 226 7.32
232 7,50 | 7,50 7,5
2,37 2,37 24 7,68
243 787 | 787
249 | 249 8,06
2,55 825 | 825 8,2 8,2
261 | 261 8,45
267 27 07 8.66 | 8,66
274 | 274 ' 8,87
2,80 9,09 | 9,09 9,1
287 | 287 9,31
2,94 953 | 9,53
3,01 3,01 3.0 9,76
3,00
316 3464 331 | 334 10,0 | 10,04 | 10,04 | 10,04 | 10,01

BEISPIEL: E 6 Reihe (kQ -Bereich): 1,0 kQ; 1,5 kQ; 2,2 kQ; 3,3 kQ; 4,7 kQ; 6,8 kQ;
10,0 k@ dann 15 kQ; 22 k2 usw.
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Ersatz-

| Ersatz- . 7
| spannungsquelle stromquelle Spannungsteiler Doppelquelle
1002 =0 i =0,3A 200
— e 4 °
1 1O3v 3\) 1 100 )ul-BV 200 00 ).,
| :.- wOt tO2v.
S
‘ L
P=0 P=09W p=o'1w ‘
' iy = 200
%% * 'k O'ié—* | !l———9~—-—0 'Y
T O3v t%} T CBﬁV 2 [] 200 2002 |
N Vi [ 1= , [f] Vi.= \Vi -
0,3A 03n | WOl Ohv lo‘:M
i =03A — -
i, =0,
- - W
| P=09W P=0 P=18W Po1

' Elektrisch gleichwertige Schaltungen eines aktiven Zweipoles

(w=3V,i=03A, R =10Q)
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Plattendrehkondensator Keramik- und Kunststoff-Trimmer
und Trimmerausfiihrung

Farbzeichen _ _,-\_Kefml_k _, Keramik
fiir TK: oder Materialart lack~ X BdF oz 28
e ! _{. — = — Metall
| Lack o
i_Keramik I i
3 Anschiufl 7
a8 des Auflen- .) Metall
belags Farbzeichen y Umhii1lung
b) fur TK, c)

Keramikfestkondensatoren
a) Scheibenform, b) Rohrform, c) Vielschichtform (Multilayer)

AnschluB AuBenbelag, AnschluBfisdchen

dient bei Erdung als aufgespritzt 250V

Abschirmung Nennspannung
1uF

S — Schriftfeld’

o

g\ b)/%

Aufbau und Kennzeichnung von Wickel- und Schichtkondensatoren
a) Wickelkondensator, b) Schichtkondensator

Aluminiumbehilter
Endverschluf

Wickel

Tantalsinterkérper

Tantaloxid

Mangandioxid

/ ter Elektrolyt)
Papier m|’| (feste ly!

Elektratyt

Katodenanschlufl (meistens mit Gehguse
)

erbunden b

Elektrolytkondensatoren (Elkos)
a) Aluminiumelko, b) Tantalelko mit Sinteranode

& 20mm Aluminium
0,5F/5Y
Elektrolyt  Aktivkohle Wickel
; Separator ehduse

Isolierung )
Dichtung Dichtung

Bodenplatte

Aktivkohie
a} b} c)
Doppelschicht-Kondensatoren
a) Knopfkondensator, b) Blockkondensator, c) Wickelbauform,



Ba‘“arf&m V. Kerolensalrren

(@)

»
e

<50"/""F ﬂf&,{M&as@‘fw Me— 5;4&@&« it la# ( = ~7)
KE | M PSS epips m/ Pafwﬂm (6 pm) a‘;!,gplmpﬁf!/’ie'%“*(o’
}4F (a‘%ﬂ% ~ - MSGLW" (3)4»‘«) —— o
700 nF W ~ - = %ﬂ%m:é /e ta 20 &&JM/@M
' g R A (€ -9’1000)
10 mF 59&44»:% ~ oz - 2T )
- ac Qe ~e
Leataele f \\ W(’AC&M{Wgé) Er=2s
Hicssigar M&, Daliltre L ﬁm
%}«m&t Pa,»m:g,& (at-0xid £, 7 85) (Reotstrom—>0)
\\
Bewn: \ in Popiar 200 KV.Z..
J Uie AC 2, e My/;m < &Wuw}bur&!&ya

Aootipleait”...

Ta YA
I“’”"" -7
éw Qz
S
N %
2ewecls
‘;?“’ <, G Cq
= A
\j\]‘\/‘
u Uu, Us

Zaplgs#thm 7 {f""«’ﬁwﬁ”é

(il Rouihomsokabboncy )

M .S)oumw‘? an oMlew Cs

c=2 = & , Q + +-¥Q+‘5

w (7] u o u

gpqpedchert = C_7 + Cz-i" .o - CK
Q C%;—SCZ,

(1) gluicher Virnluibrvgeflfp (ol ltong
O ek auﬂw-%&d%m
Zf‘g"'“‘* o, . (A“ﬁ“f’éﬂl N A 4 @; ”O)
Jﬁ' Q‘?::QZ :Q‘? -:»-;——-"-—“
Ak U e, Y

C Q TR




e

c, -
é | = ) “1 flg,,

O I
<
7#0
“, | a2
v <
== g5 1 _ <
< +C a4

® wud C = —
o w%V:rsa&ag

u
4““7"'%@&4( Lo,

@- ol

L:z%wg 5*4* "@
w

CQ//‘ uv

mit C, -aee.ﬁ'm:aé.#««,

ven. C

4 2.

C 5,0-&;6@4 ﬁa-ﬁiumg,, &

/&7@ ( Ladigotoangord

Dc / Zu&fl‘acéf’m —> o @e[}ﬁtj ﬁu-a W
L/ﬂu “Z a+ ) it C U,
Lo O
o cﬁl
A€ EXE
— ——
{a.C= Q’"’*‘t
pif Ze = €c Sons€ 2B, Schweig S Lo s foreronel for C(£)
toglsed A

. :/(_é)

< ‘
sl uaz%(f’) wiydl

T ow = A (at
dug=2 it V| T¢ c )€
C :
g;.tg;’l Form.

//M&r oler %gbf&x

SHow ~ Spannungs —

.’Be Zsa;éwcj? A deae[&“t

Aecrel, Bu- MAGM

B

w,. = Cm«yf' %&z}sé ﬁdx« fﬁrm .



dh.  C k) b Coichspanniny b cwémwmu

Buspid -
ik - Oﬁm« oo Schalteys zum Redounktd 4, Y ladebegim mit

laoto - Séwk?/*el& D, = Coust

Cémé@n{w Guehs rpm
+U

o w’ﬁ/:[ s o [l ot SigTer an Fpus.
% f%?ik‘ﬁ@ueé‘

z
-

tozi__gi‘, ) u. (¢) &’ w (t) = jc? 9, et + u..

- %
w - | .
. c? /,,// L(c(‘f,)z%» jq,'(ﬁ'to) +LL¢’¢:
+u6a—(/ j e = _j\
‘ -7 Acbtong | : %fkgnim,&n;ﬁa‘e
0‘ - = — ’ -/&Cajtu %‘-" nglmwfiz 7»;7%?12{
P ’ t = LLC',( Sfa»wu,, A
‘u“'T 2o Loereits »«C;ea.{-
Foade
fr Ty = eust. Y u, (&) Aiecarsy Verbof ﬁ'c: vorkasden
A vosclial fce Me,r ~z - *SMW?
Sﬂ(&%" M uem 'ze‘?,aél 1.’:0,__0
UT ol C«j < Damc t &e ‘and Her QJMM

%JW rochtumg & wee uu’efquuzé
| 2 Cricht o om Rt I3
.__._ c(f) weed C(€) /f/){—gvé;‘ (m?;;n:wd Steom .;:»;? ~Re ok

%‘f t=0 7121.‘ Mamﬁu,ﬂm&m;,. u_+ U, = o wobei u ({: o) -..-.--(/

it T S
0(&.:4 D6L st mauatml aﬂyzmusale
oy, G Bar

@/@M"M‘wﬁﬁ. Ao d"‘*c e
Tﬁmuwﬂ ey Vmwfgﬂ z u = - C:lé

<




Ue ¢
WMMW : duc = — -—1 - [ A€
U, <
Je e ’
T e = O 5 | u <
% /4»‘&0,?9 4 T = -
e £, -.:‘gq/. - a% cre
¢
“ . TR
U,
¢
—
<’ u ) = UCO‘ e
‘ T Al Dimomsion dwau/ [T ~ﬁ§’z”2_.i
Fetet Beokimmung. von U, s, m@wtzm 2w Aunschallseitolt:
54,[ f,o:o ?Lx& : — u

uc/
o

m—

u, @/A%,,at

5 biy7 wolls

y cfgehactan’)

(u«.«ﬂhg

@f‘w "M‘ﬂ Af aLte« (a:vumj Her um ﬂwSal‘E M}ﬁ“ MW

el dapmet ( I/;fz ’

“G§ Fom

%uw_slﬂamum?oéeachum" an

wmbade):

c 2 -emz‘:s;weu{m fro U, ()= Uy e /

t.
../
4o "

u & =

C.

TR £ Auzugam
; o— et . < - . - — (A (t = e 0 2 W#D
A --L C. 1€ C __—-- i e ) R Ba e '(;0
Bem: Der vprmnoneliond Ao A‘ﬁ’%/_(mx)
g«t ar,ér lode ladeshipe wuroh -t Aésc.laéf"’
l‘.h’ /’&G ‘f-"’l o
fie g e
S und
— q co .
=) .
7 (% m/wTw;;zwfé Lit=0 4 Firtlacde kurve
| - " Bestimmbor (“6 @) st (€D
05 + - - S v z Neormeort cw/ /‘fax w-crf)
Tangewtenanstieg:
0258 +— - — — — — ¥ o xn 3z t/’
a2 F— — = —— NG A o= 0,05 u " W, -%
' . SR =t; e dEl, T ©
0 'I- € T 2 1 3T 2 u &0
ot =t [
0T 14T 24T stieg l = é_-ﬁ.,’;)




Berm: Holb st zect 2 - =
(in epepphy sih abted))

z

= £ 2 x 0 7

N ¢, = 07T 160 fir iote.
Reitberesch doro-Fhn,

;,769 iet - e i KU AV DT wed Endlote pukh
wr n. fn ' e -

wendng: @ o f Ié_g'f: Ca. 5% wm Alugowet Uy be,
€t = 5T ca. 7% N Sindﬂﬂ“ﬂ:ﬂ‘f
¢ T  ews T‘W @{u/géc& Aeotivmmmbar |

MW%:

~ C ;&flf “ A Spotn Mty Zeom U 504, éfaujf’ Lt Ershant
Le At e, (-—69) = c(‘*ﬁ’), S{o{gédém

Uy )

— . u
N et ]\ T

< el
! ~ AN A}f ! T L ;t
=2 I dffertr 20l Jeurson Zoicten bRibt Sparmung aw C knvstant [
- Krndausad, HLeren Zuw Glatten o Syt wmgeid
(= /(/v%te«:/fe,)

Eon Sa&lé@m ( AfCoolen ) eener Z— C — SHhal {’ubg—m—

Ue

tmo D PrndinsatarC “2u Begiam" voldst, endlucles ¥

+ M £ oo éflufs{z Aep DG L -:DC::;ua}
u@? l < raid Eurdd b ua(;kyu«% N (50)
. <

Erptbris: |

(rmax) CESJQJ‘&M i 2,20

D €] Aunsckalbfskebimen an R-C- GRuisdern somcl _e - brpdetimmen
e nael Gr%c v L = RK-C “W“Mc Rer WWW
Sﬂmm% ot R-C = Glaed  avgoeonentiefl ¥ (Té Zﬁ%%)

Y gpate : @Ma}f%weégﬁ&@g'éu ( ahrtrFrgburer Fregreenaen
7 b Sellalbypes Louindig bt)




G
Q(a/aa 21.141;0, Verkalfor, bei lrarmenn, M‘L,fmw (g;n.-/‘zfnm)
her fir g &) wer stikige Pudug,

aL@ . y <: = C f(_ffﬁ»
7 7‘” < ol ¢ mol , fonst wiide (o> -
L= 277/

A’ksnt% ;‘.r smwwﬁ-rm?{ %amw?., . w, = u .Sima)‘é
(U N (%ﬂfm%)

/J/ be=w w-lC.anwt
= w&c'c-:én(wf+%ré>
——t
(A

Ce W te, mfmgaamms‘!

Dor ideole Pponsator (Lot ofonsr VarkuskuidessCoel anthetler)

- Seé/— i) xém &fw4&sﬁw, m'( = UTeconB) wgcmﬂazo
cJuJer b - Jdius oA o&e B&mdﬁu:ﬁ“m

0 be Ma‘d% e P Ao verdsliniose 14 C""ﬁ""‘?”e‘”e fé“’?)

LU'(;A J‘q- ~ . .
- Le‘._ -7 wﬂm_é_u_«f_ oﬁm.ra{u_
S«l.mwio(qrfam( XC = = —— Verlke amed:
Jo wEC = Blididerstiet
(dﬂ ‘ﬁu.r A@wu _

= Vedalbhis al!f _%Zf

X2 A Rurcicle s
= Z'IT/ '
#W%aéé&ﬁ ,, 7;'; ~Valosp

o
Sir /_uo e >< =0 A ,é..r hofe Fr%w-&‘&n %as:éfuﬁ

Bon: Teduioas Ersate shalbBtd fic Zovdesster (ealr Bose ohoment)

C
”, o Verlbustirid Ry: leduridershand  (Leck st )
© wnd A ielekty, ’f’a—%nsmu.g,w-&;&
(‘Sécﬂcq, ~nq,f'£ )



(39

Ve
LT R = (= ilt)= T sin ot
e 0l fresate Ly odew Stem
7, 5 L P &
3 urg:' <. 0 ( u,e sl & L»n}aﬂa,ﬂe)
0 =23 (gubs By
aé,q—: v o & vl L )
Dt ¢ ek
- Yo = lu”") = _{L?'?2+ “: = ”’&}/&W.«r* bed  90° (Phosen-

WS@&;LMﬁ U Yo terad e

[~
(’2:2:'“4'[/ ”

- U = &V

U, =3V e

z‘aw' : o ; A A 1
ERCET)
3 3/ "3
7
M .ﬂbzrva, &Qw yﬂwmf »"Q‘?V*VM LJQJMS’&«cM —_— 554 &'u m7dwsf§:md, s

f \ Xe  yesulf.

T ) 8 "

/\ koﬁ-@é& ﬁaﬁnéﬁﬁil W ok “ @x«lp&x{f Ié@aluumg chey ET.
’. ook Fodk Honal — s om er
zeball, Auodridke ins %w/e/b«'ec wasol,

westerhiin 1@,,4%«? e ﬁg-u:p Loseren Wealersloeoln a;am?trf% :
i 2 = .__-’f‘:__ :

¢

R
- L
- Z = 5wL b _ae L, el ‘:1.. e 90° voraus

9“‘\494»1.;11 Aresdr. ~t c
mid 90° FPheoesvesse. N A »

, b i ) J
2wt sflen o tamdd o e (reg. ve.?

’
AL Lecue Zo’.%m.? vem DEL erfordesledy, ?

o

= ciehe | Tell 4 Hr LV ... I, W,”Sw,‘éa&;;&t sHethgede
M £ - feal:.n,tz "




‘ 35
%«:& fﬁ “E:'-“-tf‘ Fﬁ@«u@m tany  Fgmelew sater - O
[W=P2] o o a
W = u_-c, At = [ u e nachy S setEes obor
Feld / < e / € dé @,/-Gemy,ﬁf: (¢)
o ° R Q ,
umdk Intogralin, iher Q = [ u.d@ =L [ @de=2.8
< 2 c
o o
nt R=C-U =5
C-u U= Mornon Fam werk oles
Die Euergei ok wim Folel

aes oaickert | M. s Dceledeltoeboim !
D Motallobobtoden sicel

ikl Tibger Rer Soarged, Sewolern
Aregrenzen ner olon Cunm !

fhasticgs seil vl Grimt/reguens

Doy TitfpepBoliod " 7. Orcluung
SelalterLadtan o
Sl be-

50f als Meaclell L o,
Meditioriis few Sebatben. T

‘ua ('é) = S}nw? Gl ottt ( ﬂj’ Coleaton
Juw

1 o.__"'_-——-I—-*: -
% »
? = Euschalten Loser, “100% = U (£>t;)
5 klc - SMtWA?, Csﬁg&fma}u’éndu&)
h o : t, %o Aty Definition der
Aushiegoreid ¢, : —Anshig et ta
£ - - . -€ %o
= Paon ~ Gy fr t,, 1 ol = Ye-e =
= / e € e, ~t40%
= 1:(2,,4 09—HLu 0-1) t%;’ : 91 '/l!é":- tl’c e *
To = Tln3g = 22T Mt decson SGgebmie Myt noam oler
LindE Sin-foimigen Gy Ug(t) cuf dew Auogang w,
Def - Pefincart for Ty focken ALLI
C:-m: 3&3;«.&«;} : Z;.e.z, ﬁgﬂma ”74’
A

5M~w,, , gega?gM auf Hdern Masxwet




Mit Sohees, widorghomsl v C 7 |

* e ————
-

> o C

/f(?"( ik 5/‘&% 'Mriu'&r: -Wv, o i’i&o&u vihobbnisse K “"g“’:‘*é“%é'

Ha .'!.. 1 _ Xe _g? -7 -7
u T2 e+ i [ Sl oL = = T
e + X R+ Se F+wCh _/:’_'_(WC@.
PN AN .
ot efille B =, = AL LA
= c ~
-« esm..,g;..e ewr | £, = i R 4\3‘:_«.‘
o ‘ - —
CT*-&[”’Aﬁ -. &rﬂ(nw;) 27 RC 27T “] = :
:anhmm-«p
) N
wih ¢t a5 ] - o zs T
* 2T / oﬁZTT'" o = ;: 1’ /gro f
22z it

Q/ 8&%J‘nc'm G“;ﬂw%{a& Mt?_ Luau s

or gikd : ﬁadimfc = _3%o
B=;ﬂ°"l W dcch —t %/E ta.

Cick s 1on:g Hortiogan =
. (2B, £ €= 6us A =60rMMz Tawdlrit)
B | sty wi ist a&&m{;ﬁz@q& ddeoks sy lles
7»‘&}@2@‘ w{_: ( szfaﬁs'ww )
@ Diese LC- Sihalturg A muan aine

- )( = v C ) «uwa ‘?ul‘/é/n u., (€) am QMM esheltn -
%‘r ’Z’>>T($;«J,amﬁwlw41mq Vo U-g,ét))
;o << by Bedes g ¥V /Yy L wreid MU[t)tawL‘é
R -4 a? &)ﬁhméﬂsﬂmu f
vV ow 4= u oA e,

c ]
_— “' ﬁ P~ ’q‘:' L3
téle H" At Y Ju.,_. =_%E,.u$@),olé womit
M P g tron o

+
dh.: Schalbing  iref
U, % “gl€)att + U (t=0) ols  Dvlesstor %:rbff(fﬁ
_ (") Wenge j H
O (oot ) o T=RE =
V.;.rﬂoﬁe fc ~

MW -.g'ﬂ:,»&r #&r ?)) ‘——‘—" *?&#ﬁr élz E&gwt&
beur Tt ffoups flts, . CM S'% o le 5}, Hold —AL My&a{)



?‘{ul;u. wird R, C  veatavackt/
__; MNeese %{v‘ung, asbeitt A @%&Mgww W /’ =< /7__

_JEE=l # T wup«u@ww
L{@) c-? N @“,,(f)%'w’/'uc = odt = _(uﬂ‘({' - ﬁ e
] IRk g _wd D %WMW eniste/z}'
Ye = R-C é-;}‘ dh. Differemtation vom. up (£)

Varlowf ug(t) wgﬂ@md,asa&&%df: u, = L{‘-g,

T o e e

e g %

Z‘ J@t’?m%m . P .
£ » . - "
2w berdlche gfzﬁ,’;&n 22 €, | uw.J' %n.«?;

(M. Ubarlegeiung beisler Fbnea!) -uqr 22t ¢,

'“"il.f.‘;'..';fifi.‘; A Dakalfht”

> £
5?61

£ 2 5> T ik P oyipser ! "‘L" L%“-{; =< T ] _Orsuwelocdioe
A4, &%,m DiMferecs carfoudition Mo Cochbech Cougo ibpnss
ﬂ‘r 4>>T  wisd U, el

$
i
1
{

=i mau W vesomdirmd,
wedse p‘as, W#muéux der | @W@w ’?ﬂw o
w

T % (e, (e wid © poakbid wickd
T (o 53 (wmhiﬁsa it miseang don Foacteils)



Vergleicd 2o votoren  Grtwnfegueec /“m‘ bei Aer
OL&&F#RM .S‘-nuo-——%m% Wb«‘} g(‘é) ou%&mﬁwuéé’)
> ffile Botnblay i e erie Grnfepeas (5. 30

M%ﬁ;«ma ,%?’r - ___:________ = 7

(Hocbpuofp 7. Orotinny )

”‘“Mwm :

oA
—t ,:100/‘ = jl_' 700 9/0
A T

T A ) T R N l$a4,,t¢;u ~ ho }
s s Mleiner forw (3 goiier T) | dookr guriger wid dar Dachalfott !

Impuls ’
uGso—lm} » ow@ Cds- l@ C@ ™ ' Ck Uﬁz ‘
£ Aus Tos € 4__ 1L ol
o—s—d RPTranscs for—Vertorker
f'“ /M08 FET-Schaller T
| | ey £ = -
Arstieppaeiten &y, =22 (2o Cas T (e BiIR %) Cu
t =22 Rp-C
aaus THET IO TS byr, abh. vonTomnsistckopa~

Bom:{ il Bl St f: g )| (@lICS) © aehitan J-Grem fegetnzon

vt 1 Wk 2usatal. fapare. Koy oA M /ﬁnyxxgﬁ a"u-'
3";‘::“_‘ BM%’W?’! l:,a_ ?}ﬁﬁ: Mfdéﬁh&a T AR St ~

R =2 fye / 7?1)




La o /‘46;744%%@ Felol

KaflfehQ  oas Suycl bewresle 2. LAW erengl wnid
baus, angefeelyt  amf Lreoregte <L MW weirded

- "
2 ngm%ﬁaywv%mm Magued Sl

///"/ \ \\\‘;{f"””“ 3 "k Ao (B ﬁ%ﬁm’-") ~ h

f ;'/',,,,~—-~~.\___\ / ’ \\ %

I // e s M/“Q?’Afd M

BENE-1C5 )T 8l Geparnts ﬁw es f-—'—"' " f

1; \ // / ) é aﬂ’&t %M% -

a\ — v ﬁuonaltu»} eiser ‘r er L el )
. # QWM wy )

j b mwméb@» o (gmwé %V&MM w:,w,&xa')

bl s stitn

Berchieil |
Ve e fr b Wiy »/uuw prgputete &

i1

ﬁr e E}ngum«cle —r e Felotsteikes H

Mtia/ed%% za:i FWWL%' CFQ Co N«)
2ecfreiren” o &Wﬁu Ak, sl
(ﬂ—c?:f; v. Stadf ﬂa?mgscq/ﬁfcghqswk, a!mrﬁ‘\ é}gg ek mafmg,ﬁ i}?ﬁu:ﬂ& )

Meguot. Flys § = Geoant hich Hor | flol Lo i dartollung | die

eie (Behul.) sedutchle Fesdo enssekeen
(Shates?) = @mﬂﬁu £ oler rgnet, Fldwilag.

[#] = Vs = ﬂWb(ﬁUwcéu)
§ |

- Fe
Fwéfggw} i) /C =0 f’/efd!t@n ten
ﬁ»tql;{'”ﬂ?aﬁ& e {( 5‘ ] 7 =
the maruf Areis e N-Ps ﬁu,sfnﬂ'

S=Fol &ékmfﬁlf
qu/&ooﬁ §Wrw%wudw§¢amwd$¢mwﬂi
(Mﬁw FWW}W waghl .
e rmgeeh Renctinsade yill )
£ ﬁeM : u/‘(z%@&,w&_,- Pereis



PL: Magust. Floppricdte | B =

( 3 wcakﬁtm‘)
\ #r:
@]: —7_'{% = 77T (7:&9&)
(BEB2) Erdmmgmel flil 72755 ( fier: ikt Gw/@)
baffiguelt ol Macdh. | 7T =70%¢

W,"TW; 1 6 T |

V| 8= [Fdh, = (B84 oo o(Fui
| A A ‘,4
Shkalas | Skalbrpoddit

DesrehPlstriangs gpocts w. maguel. Mermsabbilst

93 el Sft‘u‘\:«e,

j —
~ | . Ex/ae.rim&«/ %&7/,,,% K von otar
—Bline - (W@Lé&aﬂww ﬁto"m.sum J- (62""":¢:> unel

(magud. ﬁ(afmdknsémé ;) wgﬁa*‘j”

é’z“{"‘") i—B Ui L] Ser £ Stroe. z&wg,
%c%ow '  ent
.M fa bl o i &a;é,f ,&(’3 Mzﬂmwzm'

- jﬂe{s—n LT, C*)@U”’S——’/ﬁ"u

o - | Strovs Secnemn, L ds
f .
SRatoriad , i'?m ds = z2rr— wmﬁng
konstante ‘ {‘ ;Qef,: }n’n ) ”‘” ‘&a /
@L&«ﬁﬁé‘ e (.Je? {As Aéeonm Stﬁrm d {’Bd,s =0 ! damit gt
:?‘Dﬂ' etar é/g& o Aie M &ﬂga /%.%JWM 4
W met ST, = _— $ }&:éw«? ®
Y Quclfon siginsihett: %‘1 _ﬁ_ﬁ,ﬁ (’%yueﬁm’ém%a Zrft)

Y me“? Mﬁé o Jr pdy e pp (axﬁgg(wﬁ g . Pefmaéié’ﬁ#)

-2 Ve | -6
- 4‘77“.70 __f....-—- ’)ZSFQ"ID _Z-'E-—-




~

wober | 2= RN Ve Méz@w&wé«& (A/am,,éa.,/9

My = celative (Ainren sions Lol
/‘(aﬁndkousfaniﬁ)
/4-6 = -} V;Luum ‘
s 1 Adia MW ( Cu, Péb)
1 pea C ﬂ( ~E) .
>l ;éﬁv ~ CFe‘/c CO ﬁmf‘(} ~ “Jo---7e

—ua:é«rf beeq”\} ”,_,_/ hmlrn Sw /‘ff - /_$ Mg,

- f -’ A
] H= — [H]="1—
g [ /: e

)‘é%wm«eo'/ hr von Shom O vmd @Metrw_ aeco Felte,
hmmt

- G@éﬁ) won sbpeclen ik H:::;ﬁ/;,. , Harocs %{}/ o

- 5 = .
fH'ﬂLS = 2/ "C = @ : : @__:DM/ﬁd’un?
- | S— |
o Bopreduhl ~y Shatar o
é""‘z 'ZW“’W"”Z“"? w%’&‘ 3;!'}0»(5«‘«22? i m——&wy, ekl Lecter
” Do po eBinrnnt wurele, of oo :Duranglseﬁ MM«%} Y,

Sttt s mngeat, Avordoing, (D), danid sty B onanl gl

fh: Pl Kosrke H—-/(-r) au,&erﬁavgg ey wnendled -&w@

-_ dese leterr (somst Gerclav.
12
> . - als M«/&a;we} wierel fmsﬁm
fl o tester j( Hts == 3

- Fut {{nu s = D bt MA Ulvna, om Altorel s gtwaﬂ(’

A 2 M, ke 5t = omat.
B T ; He) H- o7 = O < s j:"//ds
ds , ' ‘

f . ~ H = £ (Pt o fang)

A

%"‘; o=7A ,""“a““M 2= Tm /J,H-,.-:'-'/.;-




*)

£, Meferial
B, —S&ttcauny (=757) r rrantny wognete )
H/ ewberve He - Maﬁ'wwm
c" . —— *xd v F&rmeggg,&.éx}
—— - \ H /«L %3;» 2 ﬂnstug
(Vakwun) o kém@:?sd fier oleroen Lavge L:
.....@-» = 3 il VD
= ¢ PR h o N
s
ée.«wac ;eQAwa,Jw
?‘l; [5 Bloclursucle EopeH=pope N2 Lo
S cike ﬁewé«.
(: Spiu af:méf) @F&:o& Aer Ww&wuc
2 Acbeit, Hi wur (U yamagmelisdieg
Y Shifnise Dack ’":“ a1 des” magnet. HMaterials Z&Au&cl
= Yo L o e
> T _S‘a,%gm; AWJ'W@MJ@Q
=, (% N
o Hoteiol: [( i e gatioet” JoniFuegnotisch
ecohih »«f m?«e;hswﬁw@
Copnnge ﬁwwﬂwﬁ) ,f{:;:-,/ A

Sheeil-f Lesekaggfe HOD, ..

D Bugrife 2 medhan . Fstigiit oo Materials 2ongpfhet)

SRognele choyr Pieis ol Mkl Srvatesdhalbbild (€58)

a W secom Mokt SCGovaloeis: @u&‘z"e@ magnt. Wedesst. R,

g dSpLQ«e s

- »

Eicen

((‘:"?‘ (e>

Lafbspatt *“g* - Spanngsalfll’y
Al aesguih

’{ r. T T
R o ya e W oA gon

wﬂTJ alo Quielle (MMic)mirkt
Dunhflutong (@ = T o w

Wﬂo@dzx el c



D E
____._—’/‘ MW“"Q s v :f}.].d:
| o e wmgrab AB [v]=1A
e LMM’WQ wler H ) A
wf:"ter[ut 72” 2 ok ¥ L”z%‘ / i“fogtusa?fﬁ”
( Ll <t Q oy Vﬂﬁ RoA®
o PRE A el Wz) m AR SUSAL-0 A B
2 =
‘ Vfﬂs
[RI=T7c=15

ﬁf«f et.
magm Prei
r»w/ ‘u#;falé 4 g § ﬁmE + L
Flup ¢£=@L=§ VP = — el
—— me + R
bewr V= @ Kos Bher
B, + P b ffgoalé

gwmﬂﬁ”uﬁ .
ilt: e £ 18

— M"#p;w bolbong v KL i ahmocks Uiderst.
- ﬂ@o&:”{% ﬁfm 2 CWM?#‘ e A &mu)

rumg g . Freise v&ryﬂua&lw’«r dor oo dehls Hres _;m,_?!;

. M‘WMbemmmﬂg_wmguﬁ
Bei Komygemece (el
ell . ﬁiH—;M MH'£=—_£
mct we;—é'&(%u,? . ﬂH‘H /*/4
/,v,
éﬁiﬂ??ﬁ

Magmel. Widerstard eines
magmol- leitersbicks



4—4‘&75@
<3£ :’3___9;4__:,_@'___;3‘__.3;-/
et | w2 B _E
K‘“"‘?ﬂ: “44.“ /4
oder
gD — M > B @ —> @
SHds =22, 2 = puhH = (BdA
&

"32@4 W.m %@é -

o —
P rerer——

/arao&-? Sroole nach UnBlhlarhet oo Buph fotiungogescties
A Etotelimg v st ans fmguedfelelene (7837):

senelar Mm ;/au.o&f. Py 4 %, @gma ez
a ',!' l«d‘&u«.e, 4 . P . .- .
2+a3 (%fm»;ﬂ%é wmpifit Flufd @ JA) rocb zetbider
ol M% ey ““1@ Hhese

A .
ﬁ%ﬂf@)@w‘?r " Rechte Haud-@’el >
~ G| \fjﬁwazlzndw&ﬁ# wif suitwm Pl )= ||Flenser F wriiel
\Q“ PR ey Upecks $+ad entpge ] i ¢, (G
(HE E_)u.,nd. € Joleake S)-a.unu?a;,«.dﬂeﬂfr e’no(u&.sén}. < . ‘ Sveoluziart
< -~ t gtw PMM“”?’ ab‘@ e
A e 70 ST | e
facducrlerte Spainung e Cme
s « ’ = - ch\
Daduklimppd [ 4 "TE | (srank 3T = Vs oo Fodibtinn:
it nag Vi, oy Hownis ] di pockt etD)
Sewst ”W@aﬂ%" (nidd rofl. : Blt)—> oo lsFe)
o T vl s = Wibel Homn brease
v\ T - Reig.— revdel rersuch Qs Stk nogueh:
wekll, S~ . Mg qesdlitet Y ewclel : !
By wikh o R Brssag (e i)




Lt g ot a bhois 0. 3;,&: i = - B >
%3 U, = 22 A
(noch Betog . kP ) g 9t

Wt _mehiere Gfmah?m w A5

tnes Cacter e gsﬁm Pooa, a&d:‘ - W ﬁ

Bk Leiberscllele aly Bedbylteil ciner Meparord smg i Magnthfeldd P&)

] p.tt boihrshlslt) il Hi sollte sigentl pqpued blochsl -
A(@‘ M\ C(@thn&@ J ”’Q%? e } _k “ ‘/u‘ bx )
: o —— P AP ¢
HES S A

Leiter sebleifer v [feld

=<l - @'W
Jhefp fpber Lo lJech el sy -

S dpirdon, Antels

] - > X - & a a ']
v 2imeen Loltel wom ffBF Wn,, =R+ iy
wrerd gl et me, U q Fz : PR P

ez e abfu€ | Bertigpen zzwﬁﬁf
?;521' Z&kiz{ﬁ« ﬁ,‘../_@ induparte
b[flf‘sfaéé it W‘J.R &W wv»?,

o Duph flabegogeecte § FaZ = S Ly etz
s I (ol Maberung) 2 Felot Lence
i | H-2mr = & boun Alrlomdd T

""‘74" = £ ( Koir H = cowot
. S Yo
e = = [t _ - . B = R(
B = ortobhngiy | th. B =B

() ontegativn  lor FEMe | i e AR o fofpt ot

a.
é’ = ffmlﬁ = fFo € b.dr ot (A 120l sehmale
wnf - Z 2Ar 7 = sheifon o Dicke dr
k 4 — Mc[ﬂ&?lc'{mgz é)

. a
= /‘j‘?'é f-_:l_,_u[f —»s. Bikd oben!
2T + . ey
- 1 diuvs
7 | T Leiterradivs




o BT

. | b6

)

w«[ >,
2 e - = —-._fe'_ ‘@,' vl /M‘!"‘A = de
o coed A€ - 27 /6”’{; A€

A S et it 5. g 625k
St D =700mA  bei w=2Tf= 628-70 <
y “ , R = MH
%:;- = D-w-Co» 0t (m£ﬂ¢ guof‘&n,f’) (F Tee a)
k . L&Mﬁﬁé fewévﬁf b= Leun /M= ¢7-10 A
q, Tqg = -1 raim
A = Scinm é__‘_j__
~ . A€
’ 4716 Ve 005y g, & /T/WFT:
. = —_ 1. 07 +62%-70 *EoD: 4
Creol > /}i/% 0 / ’//5/
Eﬁnd =/4»99Mual¢
& p = 2,45' V - cen wt

Ergbnis: o Imcleskbins scblife (Mepshsihte D cniol  ecie
watal’ ol ey — ent o 2,4‘5.‘/ ""A(ﬁz Ao “"‘&{_"‘J
i ‘fﬁ:&ﬂ.ﬂe@ S’:@L’% 7 |

/ﬂér'iZdap. % EW ﬁ&fm . .

—

YN 5 7SI R X r N D Mu%a@kr&k’ (T‘:ﬁkéﬂt%)
(Verloot oty 4 ’Z%Mfﬁﬁ? He,

Uil el domm Aote Ratar Frtgueenson iboty,

ﬁif%&i}ﬁiﬁ 2 2 peisa bol 2GH2 T
27 FJo MH 2
06 mm 10 kHz
I4mm S0 Hz

(Betogon af 2o = fudon ABRLL dir Shromichtl)



B) Brereguogricubbion [ Zuft af Lrueyht oty

ittt Loty beises? sich in (fmitinton) Aoguitftdl B .
a, &Mbg&ww , 2B, whirede Seule 5, UL&&(%@W?WM.;C"

V —l

- \/ . lortvz et £ :

Mémﬂ b ;’@ § gl - | =P

> F = g(v xTB’)
7 -
il = 4 v -8B St C\/ /3 J
s @Y B (MHr) (2 tediiodir Srorihifuny
- wit der Gendhwwelgket v o
E (D omman) o Mool dur Flaefpclihte B
“ L AT cugh e Lorenehroft F,

“ 2rz
Bockte Moo ~Cegel (Zieuprs) |
/4“,5 M%&# aub/ g«t‘c’% LMMW (f:gff uuﬁ[/{'«:“’
£ . ; 2 P I d= E-A? :.:'((;xg)'z

b

)

Hem: o ﬁ Fliake 71‘5’ .

- i:ﬁw}/ Maoe Aerf‘d“z'%““‘“?’!

Fu‘} elelde, Stowm I g E wepen dg':j'di’ wmd T Leiter dec Lawge £
m:."k‘V"—'zj*é : OLF‘_,,""J d'ngg) g ey

k,» “he der [En £
LS Rt Byt
£
-Q u:;d.:: f(f?x é’)va—(z

v B-sad L@l

S
dé x B




@m’ Virholtris aws e, geoomiten e Krppan ol Lo olecyefy
nfﬁ""’;::&’c&‘/@ 2 oles utrwraa&;ndaﬂ _S#au-; &gxﬁ oles, ﬂiemm% v :;?;
D i . | = W'_é‘ < Vo M_ Hrels IA:QIW

| % A = 3 refofBler Flofs & —>bes w W
Dncdeckbiritit . Gt ekt Fuf * Ve w-F 1

Vs
L1 =+ 22
[L] 7

= 7 H (Henry) zB:

¥ sk bife ™
‘};ﬂ ~ SO nH

Lot : o :
- m e v gt Rl T
- e B £ tochbtloipe OSH
Y = :;,2 = w> A, ‘\%&Efl;f |
L N

(FB)* 2yhirspute in Lt

["TA,_ — Wt ?) Dttt L filor | ot

A = 4o f_‘_{"____ .
We&? |
o Sholewkern ofive LMfsoatt

nH

!do%?

AL = o000

Tbellsret L5 rumguch. Patocial,

;‘ ?:lff oo a«/ w =7 ‘U’h;a{wyg.
| ,Gega-w Do Llop Bk G mH s,

Begpale sur Idiftiibitibewdinimg

aver Dearcd foatomgngecets und den £

H[ = s , (4“‘"%‘% Folbal
£ Fyon ‘?Wb&ﬂtﬂrmfaw(a)
F = BA=po 221

Leeae 2
~w@ W'A
A i

Csonberspoite wild Loffomtt

Vé
_PF—IQ\ y fe (mi'[‘f‘hm)
w < ZE - Ca:;?z SI’M-
\\‘ﬁ — Msluiffr/ﬁ

&4
cens Beédw it g, Ef‘;‘!rs“n“-%:

£,
+
ﬂof‘Fe,'A Ho A

e

/ﬁ‘r waex gue ol . W s stoin de kﬁm




@)

Fro afzcé.w(ymﬁm “, ¢, ?‘Z/' it _f(é)
ae(w ) -en‘!‘sdarecéawt

0““‘% 5y = : : ﬂyxa{u‘&cm etz
=N | | (SeRbst ik )
‘. N = — d (4 &) e 2p-6biky. L
QbR foi i kg i
Induzecte Soammumg: U, = ( /'5 + L OLLL >
® heq. N%tl.dkuv, ver Wi, g weid c,aL' L = &5 5t , Aamit crrdd

Lnd ﬁ&: M}aﬂdo‘mu? ’4#’

L F dc..L
mf% MM W? —Hond =
L u, al> fwm%mﬁ
grzahbt (s.0.) “f{‘f“w‘“’ "2
Do 2 dee S};—m At g ~Eepwe g A oler
"7:‘:(‘242?“&1’ /0

v
/”Wbm«; L, o Ao Mﬂoﬁ%-. 52;7744% Wd‘*
Lo b ; bei Cp = Cang &. of U, = %:ﬁ

Fu/‘ Ao, TP c
't t{m,;,{i,,? < /B 7 L@)= [ Hedt [+ ()
di, = _Z:. U, et z Ste -
| integale Form gy St t
%“S—WM SM% ven L = {?m : ©
- eilipe, %Mm‘g =2 L, |(gleccke Shome) saé;f%

1_,3,5‘ (gfeicbe Soanz) !

Aach. i Spomiimgo—  wnd ‘Sﬁvwi'-%;&iﬂ}&e Verfiatfio e bec Wcolerst.
( gt rar foir Wedhoolyifgon u,  c, )
.Ba:sf&i:

@) 2 Oneu eyl Tt P WM ookt Uﬁé«ff"»&”.
L, L
o O > V4 = L,+L,

b.} 2 M%W et depnsclbew Kern (ma‘?«d, Erels ):

Y e h 2 giche ikl
B o g {R< 0 W "'}en

e RE, it
Le g ’ern (:g'm)



orde oo sy Rl - Shalting

@“e Schalley wird tum Zedpunkt %,
4 to=0 b a‘% Mase ?MW
UQT’ )ug, 9 Verbar J&&;?e/arvfy&' " Stion Yo
L- “ Lo txt, it Uy
4 e Zo = =
90 i () wmdd g, (€) : z@;w»ﬂj_ we A R-C = Schalbuay (5.30)...
——— ﬁ%&a&w&&rﬁ&l. , lc;wn} it l&u«a’ged;‘&g.
%&'ﬁ‘&za: U+ U, =0 wobel L’ =Uq',=36
DEL (8 + LA =0 L R
~ ‘ =te
Trenn a&l‘ d"'l_ — e )@ al‘f'
théﬁ /@ . G - e -
¢y

. Ao 2 e
Qufg'micm fé" = 7 A

o . o
/ Lo = _, z
A Jon 35 st 2 T T TL
/Mfzazo , {e < |
) —Ci . L
/J/ bl.(é)z ‘jo . L2 < m../ T=—
/4 2. e
VA
yorn Va2, ¥ [Z]-Z v = 1=

- ;&LF Feoacl ot mwﬁ% Shom 3, wrw’zJ;wA nacl:,éa 20 onentell
Hlapt cber i gtoidr” @hbung writer I (A Shomglibbugafttss

Al oy w, (£) wird wit der Form—pomwgobezihivmy L7 L

de, e £
L‘t = L ° Wt'.“’ B g | v -, ] . — - T
¢ s L-—=2 e = | ¢y @®= ~w;i3r.'€‘
i foniaing NN wobel Uy =2.7, entip Anflupor:

D) v, bt Viresihon Beime lsihibli wum!

Das infilye  Dmcehlimenposts (Selbstivduklind v, =y, =~ 2L ()
g | - 2=

Jadzr‘F»&qg FH) ween /Gei%m(w Srregung QMM:‘M%

Achtung: | Dar oo ek, L Lorf ikt v Sl  nlirbochan wﬁ&'ﬁ
onst ot
T S L A




Ab Méarue

- (Mm.c,;.rf’ u.uf' /"(d-x.'wO'b jo wual U}

hing w, mik Poluritiumbohe ! |

¥ u, _ff"':‘ﬁ tum Absdhalbrilalt to awuf Uy !
¢, (u, gebt fiae wickb 00 , weil der Shym £,
Bfer cen (Jiderstamdd T werte fleaflon foawm )

Indeketéves Varkalbter :

A~ @5;\ 9;1’4 Keto o W}A’cﬂ«a /é"‘;cﬁ(u% Aa, st (:‘_
. detyel e M}‘{u{ﬁu/ £, (&) «ofyht?,

2o gill: CGt,) = i (-%,) e ot ko [
A N /\< , 2
> T

— ~ €  —
= In clifferenrall kurgon Beitem blilt cler Stivve diwh L Larstorct !

. (5{.’0)"7&'&“7;;3[?‘3“
Cn M% -M';Aer -1l - Wd‘m&}
to /N

+ ' ‘c‘;‘é é *'-€7: Wrer \arheer . . , Esdallon s Feid €,
R )u$ L>u YV Cigebnis:

174 -t
l:z_Ct) = --)gw (7—@ /T)
T
u, () -_:/[YLC: ra |
Uq_ - D T= % Poctlorestavite
il

ga‘m &,Jﬁlée« Mm w, tersl LL I . l/.wiayfa{m
(= Zaklpfelcditinag 7)

Do o «, rgh 2unichot bei C, anf Uy Al Do oxp. 2,
Der Skow z:?St-ijl j::a?:nf&ﬂ . , ‘ s r




Qna(ué[— l/;r&,t&“ Les e%mrwniagL‘. Lack Mgr;}&m (.Sc'n. - Fz‘n.@n.)

%_ ?‘:U l %-TL dey #:ﬂ} CL(f) u-u.r“ Sééég Anohr.u}

4t wol. £ s

7/
. v ) i , |
AMS#& A:f 5‘:"" A;MJ’M Sifom @ L'L = JL' Mi‘e tJ.'_’!‘zﬂ'/
: (rpegrens)
KQ/H.Lz- &JL)L'L'CADU’& /
=0 L si(wt+Z)
u . i’,ﬁﬁ

L
F oo ok 71 Mo L e £ g0” vpvauc !

A ——TE L
R RTE— W

P (deake Ductedtivititt (Lol olosder Uerlduriderrtindt entf,)
B = sttt Jewit KLeine Lfc;‘llerfs% tean ¥ (fw: u-é-@:f) wy. £=30°
— wohd ale Uardhr el e aoguok B Fcrgei ot
” ﬁﬂé&( 2o ‘z“"t}s/"“‘iﬁv’ : A‘} Blid lerstung |

D/Arue gﬁﬂﬁ:ﬁé s&i’@mg &!-e.r ?&S&u uﬂr‘w}ﬂéxe !(""é“f'&“ ﬁJﬂ)
wird  oler
7 i L o*‘m?aém
7, = Bluacol wiolerstomed
= Vs latha: e !

V £-=0 Y X, =0 Mpi Clid goammung " Rurechbop
ﬁ [ 20 A X, — ¢0 #/Mﬁcﬂuwm Hlem%‘/’“

Ben: Te l, m;ﬁ%q, Erzates ko f8ib L‘? W&.‘wéﬁ‘ 2t
’ reale, aveklem et
. Verlustwiderstand  aws
L =, é’““/ - Qhusclice (J;&Wﬁ'&sw
O — "} ——0 = U i gone s Grengs . Shahlogovecloston
(sthigen mit 2 £%) '




&

€
= L-[Q ﬁ:.df = LJ;L-J«:L fir L= comst. wieel
€ o
Wp'.u = L-3J - J = Puwm B&f’éfmft‘uqo Mﬂmﬁ
2 g porigtor St

D der FReteleiretid- gb,ode&l‘é
%7@7 ('-‘: de&h{:?:L)

figpcivaows von R-Le und R-C- Schalbiogon

rur P-L - S'M &an ﬂaé'a@f-é e ﬁnstm,o %e,'/

Ma%
Grenz fre t, late cle dL T
9&6&4- uf,use s mwdi wﬂu-ﬂc:wm%(sfzs)
%em*&uk ngUuMW ve_r?&w#

ol L
T° fo ). = ’“‘T" .
fﬁc‘: )?. ﬂ =5 L
uec < %é )“4 = )' (Pfferecrziens)
3 mea.:xgw Vichal e ;:;» z;,c - T ¢
Mm«lvM wired

EBR-Tilpops: 1;' L } ol 1)
y 72 R+ X, | | @+l '7+w-‘f‘f<,,- | W
!;;IA ot M%,w R _ 1

1 T - -
_::0?0?--—-“——,,,-, /l e T‘-‘R
ﬁ\ / ¢ 06 . —7
M .E5€. GI‘ME n 2 R e
\:l_’ﬁ\.m 7 freguni frgro 2T Top
v = 24 . e——————



— Grew ‘e/&\l?‘m,% ,

gpm

sl bgon - Ubersickt
2w, Aguivaleds LC- o L= Shallumgr Lage.

w0 ibertingungo [t
= Awsbigo st (AbLall 2eit)

w. Tachabfull

ﬁw&{& ;:'r Mgnér- Lol yz/erwz&fyﬂéoﬂer:

R | L
Tnbegater | LN, 2 T
é"—’Tﬂ'—éﬁoa/ﬁ ucg T >u4 = =4
C r
:‘D%M?b;!rtr o—} o N o__.c:'l-——i—L——‘O
,"—‘H""L)oa.}@ “e(oi ] 4 ‘;)ud = _
' = £
~ Jeweiho nil: . ﬁ;cg 2.C T,e= =
uﬂ'/} o, a 1"6- )
V_Zu.s‘amm'e,r}/assuni: N g0 10076 _ __ w;—/ ( )
1
Amsu%w ta' = T‘ enﬁ QZIZ’C.' "02:1 /2 e
Abﬁ,&{-«} t, = 417{,

0&#‘6 @Mz}g'C,m%

bz.: Sfa.uu.uu’»s*aru.ﬂ»
Qjan, Edmsauﬂ bel to

y byro ™ 21:/5'
(Hir Tefpaps) s
ta.
~ Matee Geosheyews o
(far Hockyook) ru= 2T
035
te
= - 1”a
(ﬁ"} 3%@%&("&#’4) bel rﬂczfacﬂ/ﬁm_ u, Y i‘ A

For 8A im Prrentbeuecd ﬂ““""’ h

?z&ﬂi/w‘fz

we?z«.v/;ru,.,

2
T

i~ __-a;e g"‘&?";@% e Satrinrenn

?&fﬂ r Dudb bl ~ for
(D) Bec Moo it sise L g (ba,
Jé.ssm)

werm  sicds nedhsere LoodeuC
Ja';gi— e Gunhmod A2

Zweipol Hhaaree
52:?# Cedeotele wnd der

Mt!r A/‘ttéﬂg, Au' éxémt&n

e~ Féf«'—h/ A.QA’ 44'4 -
2ed honsluds duo Metewtrhvehialln angebow!



—Wu-u-rg;uﬁt, awv .&«Lﬁuﬂh féC“ uansl '(_
”? ?M\? er
"l ewmems  Soecchertlevend C odder L ( brw. ecfck -Emmwzb-—'
Peige st rfrderlik : |
— CubKeld ot sih di Sobalbing  ifferemapcirecel
o ocler fhtcg.r&.rua(_ verha bl 7y passencler e-FktcAnsats
= B.etimma odes ﬂuﬁ«gom(ré\k der Areogacy o 50 amn uvg .
-7 P Shol¥ sectownBF €, 1y Vorfultor fir diff, Verk.

Lo Rectew ¢ — = A Vigfehtor fo integr. Yok,
= O o Bethnstivnte T ows Giope das Spricher-

Jenends wnd Wﬁwalm Eroatpwrder stael .

Meckadton v C uwd L tar Shalbung(1):
I Mﬁ’ welet 2, :, C = Jywa‘uw. Rerpschle fo (Ua = conot
gopl 2eibleke Amclrngn)) . te Sprngt)
( ) L = W. Ce.e_rw (Ll‘_ %,,u;’l'
L, = coneot.)
L t’ = - - ’
Z‘ar ‘9 ‘a-:? - C = Quauf ) 46@&‘«0«&4 %‘1
(keie zectt. Anderungen mefr) L 2 Zerzshlngs, Leitemde Vesbindung

8 la“o'ai, Lir " Defferosarende, Virkalbon

g e i [
T )
% -

0 {_a “t

5?%0.‘4:’ °
Aot dor Ret t /{:u# U, m,mﬂb” ,,,/ dew.  Stotinorem
Cnd wert  (meist U, = 0) ., |
Sior Gl : Pfgoiret w8 = U,

o

Skt. Sdwet v, (2w = L
Z2ectb onsbint T = rR-c  bwo. T= "

=

dameld wrid w, (€) =[ﬂuﬁw7owu# ua(fo)_]‘ e
(aly. tv: nack St Endowt 0 Berlidesichbigin )




“-

NV | Loy fo  Ontegrierondun Visladten
u, ue-(q.:.e'-t/’c'
2 o—%}—r.‘o) o—am 5 — Uef —
J e 1° Ua baes. Cue e \)“a.
e (P——Im" ° T r

-_‘y__
2

aﬂ' &KW?MW?W W Zlana Ealf/aé!. f, e

Feener »qudc,rum_} Aur uURGamgospoaniuy !

M dar 2ed & MBSt o ouf dlew Shibiditen Suduet 2w

( reist g (¢ 200) o)

/zx:u‘ ZE.U: Anﬁa‘rm uq({-:,) = O

Stat. Bnduned ultse)= U, ,
zw}‘aw,s&u;{c. T = - C 63‘,_,. Z":-—-z;——
™ S —4
Hasmil trird. u, (¢) = Efz‘uicﬂ&er Erdlwert ua[f-zm)] . ()-—«e ’C)

(ally. ev. noch Anfongowet Fo Burlcksicktizen )

Beispak
o A B E @ ke spete Enduct
- o]
e | R ) Ua A“/"”‘“.?s”'%' ] '1\____
Ue > URs Stat, Ewelw == == = >
o o ) E— - o <

be 45 AV Pfferanpirende, Verhallew

3 ; Be:
B werf uaﬂ‘t'o) = U %an«uu?afa»&.r, wo
W € R o+ B for C© @ Kuzsddlp
Stab. Budwut wplewo) = U, — B3 — o it wed
© R+r, Ry fe c 2 Lw&ulf
2ebkonolovte T = < Res codd e C
, olar X vTh
= C‘(pz”@ﬁ"'ﬁs)) ;;“::al ey Sroatewider —
sw Re;s %k‘mmﬁ.

Bow: Der Funtnaridesshare dor Quelle U, ;;,J;l;z (gl Beseigalttheors)
@'7" el L;;)“W‘y Y. Rier oler v M Al versehritlene Stod. Enduwet
€

R
Uelt) = [Anfangowst = Stat Euclued]- & - Stob. Eucuet

(f lshSusise loumg uyte)  obige Wit cinseteom ... )




o foruadyy &

2 ghgmpelle pute i ipa

"“¥ GEmtinsaminm  man., Areis ; M FM? O""""’w”’%m
i - l"m-nl faru meigh <
:, = ~ et oy Jyzﬁmay%mg e = U-sin w5
— . 2.
R, w EE U Uk Beochsr. iher DnchekFovsgonts
10w, Hp " =z ¥* dT ?
TN\ ) w-Windungseaht N 'Tw-“(g ﬁ Smaé) )
( M,,) A (laot) Tag. 4T
. Lfﬂvlu Zaﬂ " e
"3° we. 3" d}/b’o(t‘
—~ W" %Lfﬁnﬁ% : e Vo Stﬂ.r‘«alt,& ma?u.ﬂl %p/olu?
. Ucefc.w-fc.mdergﬁaa[c gy €D
| " Moguel. Weder ol Hea
et W £s - Feer rmaliccels > ©
2 uxmm%r (Wi, tausfpmatiod /?Jmm«.—a
‘rtunwv\?. )

e 5/"@‘“‘“‘ M?ﬁu&?skw'ﬂ :
bel geqebenen, Flpg P(t)

~ @ Sz}awwﬁu%%
-mﬁsﬁmm

L"i‘u e b

Wt 2O gpostit wird (. Keka
PorriealR bt dey Ferns mesyadat) Wl

MMZNW
7 durch Leitir bmmnamun}. &= Q— <, =xo ( Mﬁ&‘é“‘? .)
. 12 di. ® = €1~w1 - ‘::z_"“’z. ~1T
angeacigh ’Q’ C Slrwn RangtrepPrmeyo s
2 W | it miglid o
7 R (o) L Wi | LF R
w&rse,vfa

(U¢%$i'u~tyo o bt? vty wpl, = )% =Y,

F "/“*-‘?'Mvw% Qbertrnger ot &i (Jidks
Hamds trouws —
%f’“a—ﬁm e teren sand CQ—R %{ mfmm?amc‘wg)s

Mncﬂq) L




ELing. | g
2. i_} ; ] M “{3'“""7, oles Tcams focrmators @
€L & . . .
—"—:;:C W, ;)6""1 )uz R, g w"&rs&!«do - Ww«:ﬁfmhm

’Qefu u———>& zl..

UU“ZSMI &gmwmwd ( Ff{wéﬂfemw)

I U, w 2
leee'u. = = 2 — _— . g
(/,1 . LR e == - L
W'z
% w, P “ W
R i 2
. ‘ ubtr&féwgswwus

M":JlrM {mﬁ-rmwm. seed il e &u.aM oles
uﬁu&tﬁmyﬁv&wm G = 2 o A Auo 765%&

ouf oei Tgamgoseit ! Y Cumbehiber)

%m«lm% -

*23~ 2w Wedarstassts Mfas;ruu; vore 2l. Quelless an lastuwidyst,

“ -7
u=2 .

2

"‘a(%E)

o=

P&ﬁdmmug “u. " omr g |
t{j“"«f?‘&«abm 50 sy (]Z‘&‘Ml 7‘”?"““‘“& Trcunwu}

va o oefitium tea f oder
i oo, Prirarick <* 7“"

Sa&ww"ﬂfm
Dea PM% e Lﬂtm&e«.‘a‘ww m(é
ﬁnﬂ:‘«. oer Uwé&«%
Mm ¢

D pAR



| | 5Q)

40’;"""‘? Z'f;\ﬂa;-e;— G&Ezj; mya.%é’cowqa »

B ans GGl Lo f ke GO S
N Syeten Lieerer Gleidhingen L O wed U eicen Wetsaerls
@ﬂ; Systime wil >3 Guidimgn ( Uibikak) asfoendise
e tble (8o erfo krtn ( Sulgbitutinns— B, Cnsete el
Leohalb eopleblt sih  deo A/afzu.«? ﬁ% Verfeheen :

Ao biplilookion. winer Glochuny it cluom  gotguecton Faltor
2h. 2o enktht cw GO —System Wil (n=7) Glehungre,
Bein rLa‘:c&sén S&Iﬁ# l:“yédcz(r Ueise Slimaive. "l“-"
K;A,S-é'l Maée.éamémlluskf. "‘9&“&% .r/nésfa‘i/ .SBKI“:{{WJ{_

Delerrnanton - Gchimg ( Cranersche Weged )

‘ Fu e J«d&u@'}mm‘ Lieares  GCer'sf

:af:?/ aus dor’ ool aicaden matii Zg"if:" acg?:z.-; (x)=(c)

g sealte (<)
Qe Raz --- S,
A a = | #F0 Sotesdetirminante
am_' = Ny <m=n>
' AQ; G‘; s M ' ] i _ . ‘ ) ’
tnter F’m w‘i, xcmxé‘d" é-xe”-: nid oler *Dettmumnfaardnunf,
T on deta ; Hoeffivintin vre =, oo,
X o _____‘?__{f_____m - ,”%ngaﬂa"( yeehls Sﬂt&) waﬁ‘#
k M 2 Sycﬁmalzﬁrmx)vmﬁ a

ﬂl’ rn = 4- | MM . MM[‘W&J&M&
2. oter 2. Octhueg  _esforolalik !

h&N‘M ’.Soz.g )‘@?2 “@ Su.m V'
: n! -~ Glezclopn ¥



A/&fzum#zrmangmfame.%«m’m WW jem»e"eg am }AJM
M Beispeel :

/r T g2 Methoolew

- . ’ — e s
Fcrch Foff seke Sikee f s ﬁzkm.%f:.?n dar wE
el I

7@ »&mz‘oﬁ,ﬁé werelew ¥
Z Jta\« S0 @ - (?oc oo w”&énmo&*ﬁ*w M”“?"

Z (M&MM G’&%wgﬁu} midh Maschem —un.al %noﬁnfbf-
.. mw

\/’wﬁeﬂ—é%m}
= ¢ Desnp richnrn hr  B- ﬂ-wa?sﬁrowet}
b e e e M G /]
* @ e B M L QM«#"&M
2 ", “WP
3 'gﬂmf,{fﬂai‘zﬁﬂz’:&‘z unéeéum&r)
2«.-0—4:

si wetzen: || (k1) - mableigg MW“‘%‘
2-(=7) — o ab Reegige PMaochonglaichuy

Vw3 cteid aufstellbar fF GO-System
M N
2 Mas m:«fwm - 4 ‘ -0 = U
(Mx:t’ £s5 5,{42. 4 /)' 7(@74"’«4) 33 R ]
gpoctit sind ) =2, %, 42K, =-U,
7 %%PM?L?. : @ 2, +9; + I3 = 0
(l{,+l€4) o - (3 2 Ug.,
O -7, #‘&'{’3 ’ 2, = “ug1 , ;
- 2 0 Loaseltew dur
7 7 ) 3 ,‘552 :ﬂ ol
Lybride H-Rocffin Mabrix | [ )
e o fee- : T Y
T () 0 b | (KR
Determirantenredd rung o D, g///f 2/ ////// f%‘?f ‘;
ST A, TR B B
M £ . B .
| det H | (Z5e,) O =R |-
T 0 —Ky ‘é\.%
= ' 7 1 9




Uy, R, + u?z-(;e 78y ) oy, »ez+un(;é+;4)
-, (#,+e, )=, 4 (k) f(@;e)(,@ K,) + -4,

L‘Sﬁ'e‘h«.ﬂ%% et dery
7& @2‘?{ ﬂ (Mg- V;r’aua‘e@

/Ql 33‘

bilasees!
Heir  Varedt %@MW ¥ Dortillumg e Frarmungo
T 7@&; m...&z:f,,e,m Abooehln e Maved v s MW)
Mﬁuﬁ% M&‘f wrecdon Zrotte gloc ¢4 m a«fémﬁ/xl Tﬂ/",

sﬁ’om.e. MGM - 2=

% " Vd-%u umm»e S :ﬂ' WS#’M
= ‘ oo % batinae: (eB,: 2, 3 Dx)
JqT 4 }?z P U,mﬂvmm«g Mofflh!mwﬂm cn %W%ﬂb

Tgl o e filien o & —(k=7) wmabhingegen

L
$1 /%nﬁmy&n‘mm ala. W,&, u.Air mmdoﬂ‘m&
- Lamesn Zuug, mit mma:mfw r vegkoppellt s
£ eXx. /l,»w'r : 7
P = -7 G’Qucéawgz«\ ecfprdeslcds !
—Zwi; :zi 4’ ?: (k ) wd' 4‘?«.‘»‘( Mﬂ‘céannkf)
#ne Maspémst‘rcm-e

A m 2. 2 wmadlongige /‘{uaﬂ«jﬁaﬁvg Ty wed Iy, wobel

- Y mﬁu
Scrmpllorweise -7 Maschon e = WMM%‘* Y
trid — Fior Of =Dg d{%sazd’e feein puwedter /!W_._sﬁ?’“ ’L‘-“"A)
Lo Zurtiq WFHE G ton Shre Oz grlgt wdmfwm;

2/ teodhomfocch wngem = (T): O (fﬂ? +7,) — Op(B+r,) = “
Im: =3, (e .,.,4) J+ Ip (R+&+4 )= uz-u$7
(”“'? N&LGAA« u.,{sf‘gﬁ} Lu 9{9&”&‘?&"”‘ E‘ffl‘f’u«yé‘s‘cun ancluer i""aoa(mstrvmc cd?mﬂg

rters) (<om) [ % “
- (#+4) (%52 2x) | lh-ty,
T rof. ptric R
i et de Ug, -(<+4)
:Ddcrmmanfw-mﬁnunﬁ, Dy @12 “%) (2 + R+ 4, )

mi€ Gamersele @4,@ =2 = —
I, I J T ddﬁ ‘(;{'4-)(31‘-'?9,) -(W +l€4,,)

..(;e_’_,.%.) (2, +ﬂ+r€)
Uy, (479,48 + (U ~Us, Y[ 4) _ Us i+, (24 4,)
S (B ) (e ) = (R )t (6t )(4e,) +H R,




@

£e aﬂwal«,'s«.‘rwa«g MSA:

b Wotffirsrndin it sEARE o

o Roupliingmale : Ruigurideslnd dor ivten r<acdhe (Rekensclaly K;)
¢ Nebondiogonad hementen ; Koppelwiderslande oo c-beon wndd y-leu
™ M?MM% i 3. Va,wesm Mascden —
ronee pgtn bl fig
(W@,»Mff{x ot W@‘L‘t%«é Eeet ?@«//«uaw,a& !’Q/.ﬁ)ﬂ&y(uu’, my(.
¢ lechte Ssite ovthilt T der RugMom spame b dor jrutilige. Moscke )

@ Foreton grammunge cnnliyox

m;ﬁ . “Qwoéwaoo'éwﬁ'dw%“

Peer Veracckit acf /aaaafeng,ﬁc@lg %pfoauu; sow Frrmdilowzen !
Boschen e k-1 wmadhiigigen Metgwrrk Buoe  wmd evism

ﬁ-fj, ook b orte M%ZW (:"Méhféw nwed Frtntal s’osﬂ)
Dh.

!

/\:

il olar- Fatlegumg von Znotomspnnningin U, an umebleigigen Knotenlk i
Z e
Uqp ks ~ 'f: alc?..}fir»gééeamzm d.gofw best. werden
At -
( &, “3 Z‘Mﬁl‘& {”UM? :
u. G, Y, . . aler Spommung (/%
e g e s e Ble, ~ brkgery guts omagpett
0] Mepmomstofial £=0 o Wakl s Berugobuatus k0] (5=0)
= myolmém o Bermenn dir k-1 Fnoten
es ex Aonr k=23 Puolin

(- Enfirhriny e Rcispurmimpn)

| ’ Z"J&A\?&MM F 3@&'».”'(44? Aot Qno‘tw_?amw?m
dbon sppanmiingo diffortnzon ouogedilcks. T Dei  Burigshrne erpebom
Bevail boctin QM‘C«‘ AN ya,zlfen( thJmW&mgo w_elen Zoppelleituredton:
23.141‘;2} ]@ oler Shop amtecd  deach 64 et
(u'ro = “ﬁo) G, Aecze sfellece | wrobel Hlay = Uy~ Uz
C e e abfiftond ) ndoiiodd " G Lor ik
’/\llffamiz(amg %:‘f Kuolow : Quasllsfrive

fr
G st po. Jor 2°
[E—ﬂ (LL_,O—L(“) G, + U4 (6’2 +G3>

+ 2 ﬂ‘:”%qsa&m
EZ. (ul«’-um) G, + uz,,’C’-, = L(;,,-G_, :

ot U (64647 ~UaGe = Uy

G,
$2 2
k2] -u,.-6G - 6, ”

i

A + Uy, (G,+6,) Ug,

!



~~

b Matr's Aarstolhimg.

(G+G+G-¢) A [ 45,
(6 )( )'<%;G,)

MW S Cateix

\thtfmlnaon{‘m fﬁdnm?

(lormal wie i@ @ -

amﬂ Fislle /,,“,,? wear 2umn
”7&4‘4 Aen Ergebnissen )

“J

@ Begugolenste,

o]

"
.Sﬁa«@fe AU‘ &:Sé;i«%

U = Do - uq'z‘gz'(&’*c@-) + G(,_'Ugv.,‘G.,
e det G (G#-G')(G-#G-p-)_gz'

= Cw(unz“ +l 2 %G;)

/‘Lcuucr
;. = 4y, I ngsﬁc’a (“4?- '?""’é@)*%"(;)
- % (6,4, )(6,+6,+6,) = 6,2
- Ug, (’e*"é@-) + “g'f 2
3 ()e'k )(‘(2“' 2 I, %y

Claan wﬁrmwww 2;.,&?' a»/' smsé
/;gé nad _Bwer uugl,ém{m %m.—ﬁ_«_
%’M M?,c«, Cmbé D ief‘wngld"@? ) g%z%sfuqieu

P e

%MJ&LC&?VM&QJ@M ’ Ser W aller W’é &pomw Mmrtz

s 7—u.r Lot [~ten Fiottnm (s{e{s' porctiv ’)

”C&WW(-{“&M&&MM H 67) %ij C: Mn{m

At Penalen &Cm»ﬂr) tenel
Nafaﬂ 252, %uﬁuwgwd(u«gm -—fmfio

(st regetv 1)

LB gogentte

é{)/ .S,oﬂu.?,c&«? ’ m?yfwﬁ)
uielloysCiine tun betr. Znilin(2eil)

oridens ” ?ﬁéﬂ%ﬁ ey . geatlilt]

ﬁ“““ 2 der Clewents eier eide Céa
hid W Sealle) of stels Aoc (ocfiverf
tisclan den, boatr, Ronston ik ot By Lonton ¢ f oot
2 O/ W va*’bu k&&e Aerelts V‘Lréwv(uﬂ Zuw. Bep feu. M'




ﬂﬁs/o&ﬁ s kSﬁ .

@z
2 ., k3 addie
A
| <, '@ 0o wid Oy = U, *GC3
/‘%we,ei&«*ﬁbé
=He? npv-eM :
g/ﬁ# aws Formaliscecung: K Quellslone Vare.:
& ¢ { iy’
o Mo Bocinsourmsogm Uio oA Messp b2l o ot gt
7 E+6+6;) -5, ©° -6 [ 531'7‘1'2
2 -G, ( G‘z*&%""é‘“a) -6, O | Yoo |= o
3 0 ~Ge  (GtG) O “30 2
4 -G, o 0 (&+6.)) \Uy \ — %,
M (J"p GA‘;"{‘;M - ; damwé I, = a,o GB
Visglood,  115A — = SA
ezl Aer off. Gleichiwngen ;2 ~(le=7) rMsA ”
I £s s

4/ K SA 9‘2«5»&9&!“#6& Weote coerbew. ik : 1<<ﬂ+%
(M, J»Q?,‘Ge:c" l‘ZS,&M«, ?ulgr//tm#‘a«mu?‘eotm
weckrhin RSA  giugkign wda (S ol Hr Suchke naek
o oSy . Moshion (Vellst Bave)
= Ao Brougo husten [ko] s -
wlegstise  Marmepotontial o
Sbadting (ile Basalem. argradl.)
e TesAa ot Aeldbr  formalisardar als o MSA | dei
weoenblcd wmely (v Hessd H ode ) Ansatie 2ulope,
RSA ot olly. Grmdloge von Netyrerk beredinmgo - Seffwore 1

( 2B. PSPICE zum Entuuf
dt’i&‘éﬂ’(&k Scuéun,,eu )

2
==




@
o

nr-sate veu Feli M&g"
Su/gu‘,aa;{éz.lrns‘frb:« 2yo

@) Macloguriumgonate

Betakbmg oo Wihuwg  gidir awipohusn Quelle
G/QQLP‘ T&Hw:}& M.’p-x {vyf : "alwrt‘eé!t} ")

c——,

T R, A Actelitin (MM)M%"ﬁ[Q%@

I

b= 2,
¥z Lk
u?"T ‘ 331\]' 3 2
Wik v. Quualle U Wi biuwg v. Quatle Uy, (hier 2x. 2 Ruellen,
- M}M/ I3, # ot I3, 2 Teilurdkungen abs

) etrodk Wk Lozl g¢ a.uf ?&;udgﬁu
%:u';f;ﬁmf - ég M&ryjtw:u;s WZ#MiM‘zuézz&A&n don Ruellen 4,76{7/

Niirze Pufper-Bebred selewma mffmwwm Hearch

Wibei alle R in dor Betrachbung (2 Tnmemuricesstind R;) verbloiban!

AV Dawn 5"9-'%}{##»‘ xews W;&f&u«n#ﬂ 4—(&*‘5“ Ay Teid -

l33_;93‘7+:>32l

), = “g- % Wy, <
24 - 72, P2 o =
Rt Ky, 4 ;M’; 2 + % (Ror @, )@+ + K, 2,
o Zr 3 \_—-—ﬁ'—‘—-‘/
Geoawdliom deueh Showteler-
A A
N
9., = Uq., o+ &, Uy, Cr,+r,)
2 - ° = "
@, + 2 (1 7%) 2, +4+%, 2, (@, + 14+, )+ (e+1,)

ﬁ';“" ’33 +)€4" Ausnulboplizicren wmd
‘ Orelinens L{;M Ha.,gﬁcmw
73 -5 +9 _ L(iz (ﬂ_,-i" ‘éy) -+ L‘Qq 42 %Jwﬁt%ejwa?"ﬂoxend
(R (4 1s) + 8,8y | mit grospateile il




[Erad]

@ T wegpad theored 2 Stz vom der Erseteguelle”

' ' 2 Helor kol ts - Thestmin — Theorem
bel. wn G Sk —Betudbuy | fiv o4 L Y L
Nele vstrlee anf G Sk (Wgziwsmgf#p@)& ™
%wv-o‘a ) artnar s«‘e& ‘Lﬂ-}’ M&z« %Salm-m}oa%k /&Wg,zn !
Cediwzdrung ouf U3 = BebaBbirg ni o Jor e an A-B :
al z8- S‘Z’m«gk&’i— ELB wied g,enuﬁ"é : 7
- B A ‘B.e,a:gM s lemmen f-B entsteht

nacﬁ U o rone d Cw-? oy Qurohlen,

S%:u Gongucllow—E5B boond, einfo)

4 tﬁi 2
; 2
’ €sB: a |43
- == . R
Akﬁ‘m%l? Lot ._(J;gL ) 1 Ptfug 3
w raE———
~—~ Ersa &_s,da_ef&u - Elenente : q‘ 5

;" Feus — DkA-_B - T f-:é e ,.._'241—.._ (Z‘ OB hr e =
il ot 2y 2 KeirseRlggatom
ug_,)éa-f L(q,z(;e_'.;,,a‘*) ‘”Ma&i%e. /4-3)
3 etl“fg HEny —
o . ACEED i
p (@ +We ) (heappu ioleals Rier
- .—:&’H(ﬁ +@)= : t teemh, i D,= D e
R e ety e
b:‘("d(él'f g}-w wmwésﬁmwéé:
A —> W& &uzlem.mum—(&m-} deo 5&%-6'53 Ceefert:
© S ) -
m gﬁ;z&p 7&33 f:.ers = .S, oben (gvaé—jnmmd. unuﬁunw
=

Yo = Dan Rigy, (ode Best. Uy,
‘u?h"ea"‘ Uy, [;4_1+i€¢)

RS
8
——y
~O—
MV
W

2, + 7 +r,
Aol 33 = aqm — ‘Mﬁ" ot ""”uﬁz ('ev"'" ”“, )
RS R (R4, + (R, s )

= ug-,)(z_ +u92(’€)+'€4)
('?,+lgq)()€z+'€fg) + %, ”,

e —ce—g

Vm'fuf -

e'm “Md—v g (6 ! - .
{ g.ers (bzer L{? ) ot ez Epittlon ooy
Grumd s breisec (GSk) wighid .

~~ , 77



