Theoretische Physik 3 - Klassische
Elektrodynamik (WS 22/23)

Arthur Hebecker

TP 3: Klassische Elektrodynamik

1. SRT-Kinematik

1.1. Galilei-Transformationen — Erinnerung S.
1.2. Lorentz-Transformationen — Herleitung 1 S.
1.3. Die Lorentz- u. Poincaré-Gruppe S.
1.4. Lorentz-Transformationen — Herleitung 2 S. 13
1.5. Lorentz-Transformation — Herleitung 3 S. 14
1.6. Lorentz-Transformation — Herleitung 4 S. 17
1.7. Zusammenfassung S. 19
2. SRT-Dynamik
2.1. Wirkung fur Massenpunkt S.21
2.2. Impuls und Energie S. 23
2.3. Bewegungsgleichungen S. 24
2.4. Zerfélle und Streuung S. 26



3. Feldtheorien — grundlegende Konzepte

3.1. Effektive” Feldtheorien aus klassischer Mechanik
3.2. Relativistisches Skalarfeld
3.3. Bewegungsgleichung, Wellen

4. Elektrodynamik — prinzipielle Struktur

4.1. Teilchen — Vektorpotential — Eichinvarianz

4.2. Die Delta-Funktion

4.3. Die 4-er Stromdichte

4.4. Maxwell-Gleichungen

4.5, Ubergang zuE & B

4.6. Maxwell-Gleichungen in nichtrelativistischer Form
4.7. Integralform der Maxwell-Gleichungen

5. Elektrostatik

5.1. Feld von Punktladung(en)

5.2. Methode der Greenschen Funktion

5.3. Greensche Formeln

5.4. Greensche Methode fir Gebiete mit Rand
5.5. Spiegelladungen

5.6. Multipol-Entwicklung: Kartesisch

6. Vollstandige Funktionssysteme und die spharische Multipolentwicklung

6.1. Fourier-Reihe

6.2. Fourier-Transformation

6.3. Greensche Funktion im Fourier-Raum
6.4. Fourier-Reihe und Polarkoordinaten

6.5. Kugelflachenfunktionen

6.6. Poisson-Gleichung in Kugelkoordinaten und spharische Multipolentwicklung
6.7. Greensche Funktion in Kugelkoordinaten und spharische Multipolentwicklung

S.27

.30

S.33

w n v v nn

w v v unnuow

36
40
41
43

46
48
53

55
58
60
60
64
68

72
75
78
79
81
83
86



7. Magnetostatik

7.1. Grundgleichungen, Poisson-Gleichung fir Vektor-Potential
7.2. Helmholtz-Theorem

7.3. Magnetische Multipolentwicklung und Dipolmoment

7.4. DlUnne Leiter und Biot-Savart

7.5. Beispiele

8. Elektrisch-Magnetische Dualitat

8.1. Dualitat ohne Ladungen
8.2. Dualitat und Ladungen
8.3. Dualitat und Wirkung

9. ED in Differentialformen

9.1. Tangentialraum und Vektorfelder

9.2. Cotangentialraum und 1-Formen

9.3. Hohere p-Formen

9.4. Integration von p-Formen

9.5. Wirkung der ED und Maxwell-Gleichungen

10. Dynamik geladener Teilchen und Energie-Impuls-Erhaltung

10.1. Bewegungsgleichungen fir Teilchen im Feld
10.2. Beispiel: Homogene Felder
10.3. Energie-Impuls-Tensor eines Teilchenstroms

10.4. Energie-Impuls-Tensor des elektromagnetischen Feldes

11. Elektromagnetische Wellen

11.1. Relativistische Herleitung
11.2. Polarisation und Feldstarken
11.3. Nichtkovariante Herleitung der Wellengleichung

S. 88
S.90
S.93
S.96
S.97

S.99
S.101
S. 104

108
115
117
121
124

w v nn

129
131
134
137

w v v n

S. 140
S. 143
S. 147



12. Felder bewegter Ladungen

12.1. Relativistische Greensche Funktion

12.2. Residuensatz

12.3. Relativistische Greensche Funktion — Fortsetzung
12.4. Feld einer bewegten Punktladung

12.5. Felder einer geradlinig bewegten Ladung

12.6. Dipol-Strahlung

13. Felder in Materie

13.1. Dielektrische Verschiebung und magnetische Erregung
13.2. Maxwell-Gleichungen in Materie

13.3. Wellen in Materie

13.4. Brechung und Reflexion

w v v v nn

w on v nv

148
153
157
161
163
164

169
173
180
183



TPY: WKsr é:/&k/ko/ghamf&

— Lww. éétp&g (. O/M/"’ M(C?((%f{f, a/://v Acé(chv
—> &chfm{f

/%7 /)'(/'d #I'ﬁh .

. Fasl alles | bras S orm/,‘b#/ 6 ravd, /-
2t [///Sv/é"'w(m'(' Wt Worne + Sk bo na
(aty pelactme Pul -Tetd) + E@- el

C Wolivlids il G Wleina Absl e
Z?myfwéofmj #am/.—M/WZ. —> y(a'{o&://ffeu..

Mbew: Die leloss Theg e o €19 Flde ‘—
L plad-1eidd, (5] /C““”//i?f D0erolil

ol f/)é/{r—% ?wmz,/.vm/wm /fﬂe{71< als

oy wg%a"ﬁwﬁ Wlori Phdkomen e ./
Inalew sk, Slkalew

Nor De T3 legt e froncttepe fin

as rostinduis (fork) @oe Ypambe

Ll — (i lr o s 2p/5d 4 sttt f/(o/y,’fyj ‘




T{L‘]{&Y y Wl//ﬂé(%oﬂ(v ﬂég
- f//Zl'ééZ( &&Ah'/é'/J/ézawa
- Jeldtheone (ﬂt«-%/‘/ee/
— dle [@k/wo/j&wm;lg a) 5'&4%@0%(,
(priepiclle rlebu)
/-. %(0//75«7 | U len
- “[o‘vm;g\/wakw(/%/fz&‘&au&f*%
— S lehostebile
— Mewlhpolentndelony [ Funbhnon-

| Leo
— /(/(odam Ayf!a//&/ Dualitsf TP
— L0 tmoq Welle, | Cancly - Prodlon
T %J/W‘W‘*f / felo ({/w/f/ﬂ/ [44Mfem
~ Feld ( vrMM(o"V/j{/
- Qﬁ—/z/(




A f/gf—" %ﬁMW&-/(‘/(

o+ Die ED it 80'/)(6(5‘/ mil dler 4//313@,
26wlali’ 15/, %&Mch‘mﬂ& e O e
(00wl Cishasct als awdd
Woutiphoueld )

* e Oéa/m Vovsldedns ot SPT
ol dl 6/“6 Wiuletl o re /(/VZZ»'/M)&
o Hax el - f@v&waf&\

4 Gltle'- (f-on — Crinnerun o
v J
Laumeed = R > /f;/ K /Ef)a{xf}
(/4546‘&(-7}/-%
. t
() botobionn: (E) — (L) . re oy

Al €54 OV,/W(;’@MZ
(2) Troms ehpnon /{/ ~ h«f/
1%

>7+>7

fe R . >74—//93
/3/5706&#: /;/——-—)/% coe R’

)7+(74 /



KKW(V/(OM:/{

e &%7/ nate R oy btonwdan
nebhon . Dewe st (2) “twnehivlid O el
O Wi e fﬁﬂ%//f‘/ézémj o, Nl

o tletporoan wepelbied. Mely faudore

(geng: Die phyr Recaret i/ ier'
Lhbvraum noadern Wi U ”@vé//'mi/
leur ' — TP EI/ s 5 il

oz pen  (7) M'Z/M;oé%/ Zed
ipuoneten wd () (3) s lof -0 2t
[//ﬁérré’un 1a pehen /9/,(71. A&ﬂJ aes .
L N ket cns g %M@{w%%éw,
Grn  die e L=0 kg Urgp s da
Y=0 &0%&‘. (Ww m%'j/ //em Y
ey bl il Ao %a&fﬂ/a./




<
. Ml'/ 4(/?‘4&4% A ohe é’M&ra‘ 7;/’&‘

¢ , | .
= (ot 5 ) - ¢ (£ w/g(%/_;,/

Oy G- Mate' 1o Bloth - Fore. i
0" = ety selhdor NMull )
/2&0@“‘ Sle | Wass solthe & €rie
frefpe bitas )
cBelaunl s [alile- fr (5 Sywn-fi oo
- Lo bou 5 otute. /(/&oéam%/ Al
4

Z p&y! o ess
(. /V%[’Z/% 7/ Z/u%,&)

* (biper S e <Whv< [/ Mf//hmc/n'a.,
//&ufo Mé'@&% 1S c(;/z‘é /&m*/ve f/ﬁéc/.«

— Besclita he Dywm’é e oo -
fﬁ%ﬂ e 4 L', dhc v o
O&&Zavﬁ/ vt b tm ot il
(ZWAW%///W&/ |

— Sy mm, (/24 P&yf. /ma@c (taber.
I g ! gleiche tmath. Form

sz(lﬂ. Doress



’ /:O%C/Jf/.(VE /ek! ﬂa\v/ /Ud'ff/'(r( f('&é/,
' /(/g%e, aas K Havd 0»{0%] R
0{/300# e ﬁ/k(/ﬁz/, 9@(,,4 f,(/

[E) = a(e) wi a-(12)

o Wouttn  elurd, &/ﬂv/@mmmj i
wedee 1y Foran (5 R) burgon, 0 tho

il (41 (5 (o )

 Bedrectie tune Trepcliboae (el Cuje
t lh (RY)
% (€)

o Lfende feine Boost //Z= 7, 7 ) M
Kan = [t/ ¢
/Y’/é’// ) /)?‘/é/+<7€/

= Xlt) = a+v

=) %C%ZC /@%U @.—&ﬂ(((/vl 0/'(%,'/

M/H}L )ﬁ/o/’ a



1.2 éom-h——/}(‘//% (/((/&'ij /)

»-527).5’?/: Uid gt ¢ 1 aller
jW/J/MW%W% (//Zaaﬁ.

0 bt st wedes Tl g At
ok "wou ol Onelte w'l ¢ alpod ositaes
Kbl < 7 /aé&r " Dudem -

D¢ &(7&@ /;:/ 4 W — e’ e

o 2 dudllrn Apss ol Z’mfh,'ﬂc

(= ﬂ,vZ,«/)m/c/e// ghe WK

Uchdachy gehtunt niwd - dbs

aud, . ! ﬂ/(w/

lithbarky phowd: Gikdchabl W
v L, it G i ter &t
Ay wl A5 = XX, | €= C- €

Ipl = cab = (ax(= c ol

O

-+ z vz
l" CZA{2+ AX = 0 =D _-(%]t/'/+ A)?’:O




Z/Vh e é/ffa/ 2¢s %Vz/mé(m %//M
e G-tv < bhboran. & :

Xl)
X - {3 - / (5%) wit o cb
Z/"(Vlf é{d 3}—]

o Mo Gesso Q//V Deha ¢ =4

//Qz‘ff "(.é /;4 l/ﬂ/r(/, O,é %'C 2—&»'/ ”/u, U ,:(,[

dhc 2t | dhe LAl 6 raucid | v A
2l e ¥ Z@o% )

&@-’ v Ul é%ﬂﬂyﬁﬁ Lo, ﬁf(ﬁem,#(
#}Z/f N

"

—fo)’e =0
Z’-(/0Vfl‘0(—/: D/C éZOMMAm, >(q£<§/°/i);z‘
|4 o (el WV%%,’/(/' ]

/7(’,"“1.’ )(Z < O = //Z_&;’Z&VA' (
— J

x& >0  => F
é,//V /w@u 00&&(4 f(féébdu

N (ol i foe 4)/97/)(7//
til fa@& ~/4’<2/w & e bited de



EV%WW\/? X =0 =2 x -0 RIS

R

of(ﬂaoéq/: Aet, obhise. N / ﬁ;«/ otz /hW

.

%= o = x'"=o //H/ x (= Ax)

°£"(Aqéﬁé\1c/ T4 ((L{(W&—.Afﬁét,

Fov dic pitevlce Zm//'ufwf = //kx/.—t,-k’j

o Jies /(o"uu/c/@/az’/c b, 14, /th&c/o
A laubien /V/’& (3&{:. « 3 Boosts)
ussbefSen.

e Aber: Ly et /764«% , Hpre - £ace,
2, Al de o8, o fille,  G-diva SE
Atyo labe oo vicds e fosen t tnol
/14 %Vﬁ@ywﬂf (M) = 5t il widd
Qnieticthon A NoLdlrn, Trch éoofwwaéj

/.3 D/Z ZOM@’ Lo /)afucar<r- ﬂA//é

‘é/m'mﬂymj . J(3):
Def 4: elle £ wik Rz)= <% (Vi)

(long 2 ToS0r ) —— b "




40

z

< i/
1 .
4/%’./ meh £ mﬂmé-}jl et (Yl

il

(a(%(?em&’wm/ X

Dep2: atle R wil J PRIy = i

Yot Loveute—frappe 042

%ﬁ O%C /1 (?X(// 2¥A
Nx)*=xz ()
f f

4
= Al =X
Silsdun bl x*= £xo)% 7

N X/‘U(V 47/(,%/

gomﬂ (“Ueht
Y - obiog (-1 4 4 1)
% alle /el 7/141,/(/(;”1/( - 756‘

— l




M
Z/W'WM/VMM?{

Ix'3 ¢ |/ /Mha/af {{(J}e Ve UV é/c)

{xi 6%/ (- (€5« VeV e )

,DOM/V@O!WI
9 - Mebrt anf U
GU (=t brohie) ~ (ol and V7

dﬂg';ﬂ( = Jj “ /é/@t% N4 f” ¥ c)'l:l/
(b e dpn ol //0}%% wid el
Judires Weben § pogleen 2 F
o 0. 0. LW
é(f = f/&(f‘/g% 6-/(,
&/&Véﬂ ((V)"M(/L/V&M/’f_f 2er One /K(é'/ﬁ/ﬂ/ac
G geldd die Ue-febir Ui (2 e

K= €50 (cT)
0 0
0(3) (fe (0(3))

, & < R



g/
//Z'V £ —20

RRI- 4 = A+<T)(4+cT)T - A+ OE)

—

= T+TT=0 = T whsymu,
= dw (O(n) = (n*=n) /2
4/5[’ (fhm
Dz‘ydmo/c
Auhsy .

Puich roe Covete —fv

A = €XF(€M/
7/0.//4//7‘ cta) (44 £(9)7 - [es” o) ;

Vv

/l7 4 /(4 = (0
= %AVMfgs’*%wngf
—> /(76'5 + /%:?6’ = O =) ((7 05‘4/7‘57//1//04

(e, Gerote
Tuci'ees et )

7 di (0l 1a) = (W)l din Ot3)- ¢



13
= P +3 Bovs s

= Ulrer Be%’ufowdg e xl (sf @ud
%W%; (/é 0(/,3)/ (e ober,
Hifpuicod | llatl olle T -a dic o
&%Vlwéd‘a/ml rerpele WM/

14 @Wﬁ“ﬁ//’% — Mf/&lxzowy 2

Wi larre. das 4({}(%/'%/ /M",,
{YZ: o =2 Wl:b} %/IM&AI PO Wit 5&42

. Abev J‘gkl Cr Quibitn tnr ZUtuachsd, %Jr/
/;V WO aud (Bt x> e, (Kann,
= >(/Z= j{/(fz/xt (u//m livcoantsd
7\ e 7‘%/

= "Boosd *‘/@p&w. "

(%a /{%M&/@/&Vz& 2l Bvosd -
@‘oé,/whj% / v 4545“&7’(7/%3/
o o /Wi/ér'&éz./



— 4
M(%/%Oé /"/.’ X = Xl — A"

%>x”i{067ﬂ@9k".ééﬁ&<§="f
—2,% . —2) _
—7{(V/~// /;\'> %V/ 7
/i’/"’ww;wué/f’ﬂ“ﬂ wpe
/%/// (ivnes F = ° )
A5 Lo le=Tr[ — Mu@'/mf]
/Vog( [(evleln. out f%»?oﬂ/)

o Behachte tea—dona. Wbl i
%OV/. x?= € § xA (Z%;JMZ’MJ U, yf)(j

ey
KT )% () = () g K
e —
=T =X

: ?%/4/4& ﬁVﬂ&VWj ! Y"L)(_T:O =D >(+/>("/-.—_ %
/’rﬁor XT ol x~ =0 = Xodx"=0
] 4///‘% [onbnad<t 0 7= [ wie oben)

!
/m%"zf/vl oY s wt=0 => xtlep
O X7=0 = x(=p



As”

+ gt ~/ - -
—:/;7 X = Z /ﬁ(//x"" ; X o= Q///V/X %
0"‘41 C——r—r
é(rma;m'-/o?yé Vo g“’C‘(" = v (Hvbo-\bhl.

. [//réww"/{( wetl ;
Boost nwl o , &7,(€f0&,,zj x 7 =T
-'-/‘ /70()(! ﬂwl v h f/ﬂ{/nf'«j X T —> 1

ﬁéj Z/WWJ JZ o%%/%/éd '
]MA‘/:’}K , He o'l Hde berta Doosr
%kﬁﬂl{é M/Ma.

= {f/(/)f“/cf/—: A

— _(,/:; - -——(= 4
7 X j&//x ;X f/‘/)
(i(y)zf+/w)) ,

o l)iv nehent X Tx~ /é(/‘ﬂw‘%l/ tn'e. Qud,

o Moy Wi fedune PRL woo Cpbieh.
A Z22%,

e G = 4 (0 Ex )=

v~




A

_ 4
- Z/J'j‘,//xo+§_/f+ 5)(.’/)(4

o )l pM -0 Sl db, aﬂ/mJ o e
o Gwerd gk dvsne L v -
%Wu v D

0 = (f’ §)>(0+ ((7* ?“/c/xo

— A=
T

=) — = /—-—— ‘ /4:
j+ V/' | (f g Vit
( _ X¢ — Ux
Xt/ A\~ U+ ><4/ iz

L, onv St W{GIMJ @7/%\ A
c="7 M/ﬂf% S0 vl dééi'auf:

(cf) /tm X/ A dvi ;/c

Ode //~/J7—
Y fr
A (/%)/ Y )




17

16 Zﬁmh ‘7V/ — Muél%fj

4%«@(, A
UdshalC 1 .z &wg/ow
Cven belm woppon: Lve ppon
fm‘aaé
] vgt N
) Y j N T

( (idhe &}Kau/ygba )
Au/?yfke [:

e pme e =
/‘0 <O:jff /5 C"@@“‘a‘“‘
o
WlM(VMOZ %OW/& %L(V/Wé W&‘ |
(%%%l/'/( Q%fm/(()mfmlfélﬂh ! A?:/Ax
'L abeen, Zwym# (thackjo way SOt

61((4% Oﬂ%/rffﬂﬁzh Ph f//)(/ ” &'t n,
%ﬂm/n#&l Sptan, ! (i, o=2) .




k /WIMZ U {(N((ff

X/

| = !_7 = X/
v X
W——J\——\/-"
4 X/f X=</é+>(//j/
| —
X Xl= )y (x=vt)

o Detradic ﬁ}/&m/ﬁdu J‘(h/ ous b
= (F@%e 7251/%/(((/ e pa'L

X, & € x( ¢l ol =2 =

Mo x ! =t x/y
{ = 4 /X

y(x-v€)
Ll = f/x/;——//—f /c/é/
t!= y(t-uvx/

2uromn wtt oA i c/—-/:

18

/
‘- //é—/x/ e oben.

X' = y(x-pt)



|

A3
Adbunp: & Sl (K 0ot 1) (5
/'/LW/./ o /470Vﬂ- /)77/%'« ()«/),/z./ L oA
Ot jc@ &7MW&0(A;‘J/?I«#& e,

G
-
R
(/’rq/) SiAL Caes amotec f%/md e

%ﬂzf( Ml%# /M(/Zu/ waﬂém)wl/m/l/

[ nn  paze dlies Wikt feaciled Pz .
Wige ta v1cler /pﬁuf%/())m f%«,/c,h /toitﬂvﬂ_

/}7 ur. V/«mwuj

’ﬁ//?)d’/W/Wf‘ ’7/w/{ /(f /7:?6

( Gew /174 ’7)

O13) aty Undtr frappe: 1 - 7&/
R

. Boosl i - @’&éwlﬁf'«f

/ﬂwa/vj / Poosis é%/r f]/ )




Z
Mrém ﬂh/ /@/? x — Ayx ’
/ﬁawlc%nf )

> w2 e —s Q%;»/?&'/'//?me%f/ml
ool yf/(/c%?z// / abo 2.5

’q/\XU‘:{‘ %J‘p Jv(12):

N

4 o
Q//& 7}/ M/r/foé.ﬁ i ¢

Joieres & %u/f(kff A
&%MC{(MI

* Cxba ﬂzy/mfwwj ot N=14 = 50//,,?)

z&féw;ﬂ/(UM/uM/c aeo U => fo"f//, ?)
/&;ﬂl&oé— ovtto e (o la - ~f )

hir /A% (uebtr P o= /47{—;‘/
(G

% @6& %mbmcﬁym
(MML Sl lo. oo Spt((3))



Yz

Poicc~frppe

Al Tof e (ovns s — ' Ay q
o

E03) eR?

Z SQT - D,ywwn%
Z i [/n//'V/oof(,,f /1/}‘0 /%/ff&&ﬂ A/
J '

) = [ragelho e /L\/@/ééiﬂ'e/
M ) dos T2ty oo s
o / \ e
XU xly gl
Medl, 1o dirbicte " L/"(’éWMj Z
/e’Zj( Ao TM/(%AMZ / (/(/4/44/51/4
fev e vl lopa b - (W't

=/ f‘/b( 4{/-’;% = xf//f,. o=

[roch Axly, = MY
20 (esdimm e F 47/(“’

aud< A = )//C’%)E—/fz"= colt //---ﬁZ



2
> W seo ax "t aace (v, (éhfe
s [hidhs 7;”’/?4/2714'& /4/5//@24,'(/

b s dud ol < as
/é/wu&ﬁq N/ < 7
On bt offpus hlbicd, st 2o
é/h«’/ Qe Wz‘/f%“é/%u Mo (/%’%&,-/Q
c Odler o1 Muulotr, d0vaitf e
(oo, — 2

§= (Lot = &e i ol
\é&%gﬂ(f&

- TPz

= 2 we //4(4,_5_“/
—~

S0l i M n b
Lbd.. ouristat pnya

=) Oé:‘ - e



23

V. (= T-
=) M, & E&&&Wuf{c
Hrs 1¢.C ens
2.2 Jw/yvté 4 fWVf/Zi
/(__ 24—_ - — m 2
P A e Do W'M/CL ) W’/;/ z
W(/‘ - ﬂ(x Ry /x‘f
o/ A7
6—:/55*[-’/% (—/—L_.Lhac?/ =
po ety =
= /W/CL el !

Falid: /‘/C/ i Ol G el g
f()og@wam‘/c 4-/¢/-’Jm/7&/j /@/‘



74

M
/(,/c _ //(cé//y/ &/X/c,
/X//Zf y//(
( AT /%(/&mawnél "/0/
et lidow )

f/(:(/ wl = //(/%/ /m/chm%r:;@v[ '
Ut e —peRyT = =

(e for cotc uT=-1)

P o

Z (fl (N /&é&/@né /a//%
47/4 41/{]
2.3 Bewrtpungs pte bt pn

= —u / 1/'—/)(/%(“’7/“
Vinee Ctllliic dund {(elichipe

Parsmele ) /MW(/ M&%V/ 2f%z¢,7
Dara g b e, ol Do b




25

= _% —
/ﬂ/ﬂ( 2/ >(/)( ”Z/u /Vu:[ );/L'E Zg(/q
(f # /e ' ' C/A
(S ’L//OQW’%MA—’[’(VMyJ'/&Wn‘az,/y

;(ézl &00(% Lol ﬁ//ﬁ )(/l'_./\//'//?/ (/)”%j’
W'M“’;f’\f vapresa . (Do phd o
e xllz) ﬁ%m/&é/é‘oé AV

K O"/gf'—'h/, a4 /X/L’%(
e

J_yot /A
=) fad pavl. . /
fa WVU/“/.- &3//3 “q‘/—i.i’f’i/“jx"
/déh(, gﬁaﬂ(#ﬂmg/ //7 }C)_;L 6/;\ /\
=/ “‘ﬂ"//——-—)-{_,.:ﬂ/’/ = O 7/‘\/ |
A )-x®
N —
vl | = Al f'@f:@w/

)y A

=> 17 = cougd %/@f Letlbn'e



24 24/‘/4"/(2 o frecn g
o [/ v e [eskich on z‘/k‘ =) (':7/' MQ //OL,

=) /J/' %4//«%. e
’ 2// “ZZ 9/)> —D &4/7
N
-/ 4
//@%/ %é/f /D/('— %4{('7‘ Z(f

> e dhe Massen mwi —  wu w
a

b .
/M’h‘é &&MW% WD, Wi |
M/, ’/(: L{o _\_ -
////(//a// v
(el fic b)
A R T A

el gt (Msr Dehadbe A bbby
tor, Plotor atls frrrwal Me— O )

2¢



27

’ f/rw‘/“f{ Az b

[D‘s ~ e /(q
Fb -~ \\ é(
s~
2esLomol Mal'/ P = /OQ-f /Db = /(a_(, /(4

~0¢{z @mm [the s Couhe-sf (tars-

Speten 1 o /9:/?/. o (et Gkl

s 7= — (/Da-rﬁfg/L.

’ %‘é W@A/ Vaxy I //2/&4/0/7(7/;4 ( OET ete

3 el Peovien - jmﬂg%m é@m(/zk

/-%OA'VM//’&LH ED it Gune Mla b /éam/yf\'?/'{%lg

[cldlorie (FT] oo wed E 1 pehebon-
ZJ(VA:V il . f/‘um/aé// i dclrt (/1“(/0%(
"Toy (Mool Ls " gl 2 sebey,

A /Z:'W/[wc ’ felh Heornen.  Clus ilors
Uiave  bielVe e ten,




ﬁ
%

L 28
- AMPAAARAAN @ ANAA@ Ardr -~ - -
|e—

1
L,{(_i(%?(i”’ 71'
Absf w Pulie
o 2 Le¢ | | 2
L = ,i -0—;—— 71' —_ (é Z (7(1-”—_7()

J/ Youwl intoms - Cittee s

[ '—'f/x (f f/{/x/z—- -zéf— 7/(5,X/Z/

¢- L e keax

[ e Og&./- b — [~ /J(Vc?/.//
5“/4”“4 ?/V%WZ/VWj f%mljaf/%wém

Zfz (977——/(7/%/ //\\
f/awwf Za(




Auck: — U5 et v ellin, af (erren >

“’DW&/M%X&» " /ﬂf/%:rf_
Nk 7 70,7/ el

(@ . géwﬁ Lihe [T cor Wﬂ&;
2.5 Wf/éz«/cmfw lvttn. ,éf//m'%/
o N Hiese 2li o nen nived Z/;M/ "
Il o tubldan i Lotlwuins - liise,
(= Qs mebtwdk. od. TR-Sikd ) s
ritsbop s _anctrts, Splomer. (Gt 2us
@L/Méa nee th. (74/@(4%)

¢ ED rd v w(ﬂma./al" /;z . fl@&,c/
diss e é/'féff’ /@/'M& Wﬁ@dﬂﬂ.ﬂ&w_/
iliwsh. [dlsiong dofier baba

® %/’c W%/W:% N alle /0494)
Al L st 7h¢yml Lbe 7 o -1

i j@@/rmdml Do, o, Clew Phl <
ablioepl (Cew. Hurd Aple:bmgn 0,




pal, btnac baden  Puleten . $0

7( - 7(>(+A/-—7/k//

A

o (pla Uit pbnid i frusallyone
/7&71&)9 A, Nohn 20 N,

{ - //;!L - //Zfﬂ/”ﬁﬁ;%/ﬁ ?/(7'}//—-'/

Z%f i e - %f Qud. 7 ek
Nectr{ g ”

Jrehie v (Y G Jeb00

J.2 &éﬁ‘w%‘f&ﬁ!/ [l ala é@é

a%/, f}/h/eha. . /(/G/M;/f 7 //)O/Cuf,/

4) %/(A/ FT/% Y RALL /0('1/'(’,-» e/, ﬂéﬂ;.

o Lo [ L0y, e, by,

/.V(/- (J/% &%(f ﬁ?ﬂ iSO,
A2 pomenias cn aefhiir,

08¢ L Tnvanent Mhmo;ﬂ(.




37
*’(av/a&dfk iy viate [Mspbihica.

§ - [a (£ GplGely” )

}/: éﬂ/é/?); ?J;X/
{x"3

V% M“[ s /. %(/L/W//(A&L, 478

mh——f&%?‘/f/ 0 i€ B /CC(&(QA,'A .

§- o 42

XX/G{/ 2z O3 )~ Syt
el g /%f&% e/
’ ‘/éi/_lf, y&«?/ EZ /1 /( Jﬁﬂ
7; x|
7&/&)( W/éa /(ﬂ' V/é%}lx!/

Vo= 4
ﬂ/‘ ‘ 7/"«? 6/7 ; {(/—-) /(/‘77, /\/V/
%j‘u V/é'/dl/



32
’ @%«Z 42 ﬂhq& Jo wie x* = )(/(‘/\//q
/l;w /'(/—/ 0o gl aadh
z o /t
GrI" 2 Gy e
/1;(/. L}«f/./é O&/ Lon /] %Z—w, &///(?/

/‘:OVJZ}V)@[(’- Sth fchiad

1 %ﬂ‘—‘ ;//)(/ N-dra ﬁ(/ﬂ( ; Z—_l/f : %fﬂ/‘r[ffuy

b X
7
:&;\_/_x) \ - o LAH)(
v X,+4
Fid. g (x/ il ' = o (-4

e friatey e Lot (v o, Q/g(%aa/f”,
fzh'on, @

!

r‘ e Dy iens /{/6,71

A

> gp’ A ?/((X/ =?//A‘f()

| Y / %WZ
9/&% — > /‘;/ %%//k// = //L:;?p//t—{(}

P —




o Liv (s ook iAo : 53

O 15t i (o= Whhvfics | /]

;4 1, AL o
//wwj o Ay 0“a,p o
V//e%w/é/%)
o L /wm'

/(vZ fa,/e/ /Ctéuqémh ele. el dWQﬁ.

Mov: Lol ol Gt Teme 1)uol

Ve WL*(/%/ 70, dass O1,3) 7«///%/
ol

33 /Z/LJ?M 79 / & gl
&-’55-—-/4/& -%/2 QJ/J%?/&/

= [ott (9 ) dy > [p-o]
_“9/119/4 M&‘;OV/OL g(




JY

[

! (x!
P i () < Ol 3.%) cor (hox )]
= ey (lg ) (cpialleg) = kS0 (ki
= b0 (few. k=T

e 2.8 by by bys o
=) Lgllfod o, - Sbone 2o Pt

ct= x° /
T ////R\ /a(%m'/mf &éa{ &1&6/4"7%
1 > 7 =—(Lt-Lex)
’ ~—
"é/&f/% M%‘ ()774{{:'/: ~ /}/},L {%yfg @Xg)
p%ﬂf&wdﬁm%w.: ¢, = w//[/ = /(3/@‘ =4 (= C/

Jroppusode: - dfillil= o -

=) //aféfa#mf v (el fro-t & Jcﬁmaﬁm—/
z/myf[e(ﬁ/ﬂw/ﬂmé mi/ @/f@aﬁ.u.

(Mocimen, [ov Tif-Tamposl in wlohinsl FT)




/4]%{%%/‘“— .' [@r%w ’&ﬂ; @‘1'6 /VQAN, 3

%(/,&}4 /VWCQW&,/@&/ f%ﬂ@&%/@( ﬁéa%a.
2o, ’%//(‘f - " Abe. dhrses bk
“/(MU&L%WL, ('/(%3 VL,Z(/L/ w1/
%uﬂ/’z/ﬂ%a i dbil . Ao leviken bl
s Civfache Sphts ikl 7¢<L
octten (M1 Ry
//UWWA/GV /&lyp, jW/J’/ /%dm//y/fﬁmé@/
ﬁmmf/, SRT pdvdikt Fl-te wmitk
Unr U9 Noudlrn  sie /(/?mlrfv/ Herd,
/) é/"é/‘/dﬂmf Lo olee " iefombome,
/Z’fVMm}’/‘Wf v /V% Poltnhzt o Wosr
[edh.. ) 20 swotivele e, /:Z;»’L,M,/(W,f
ik Kl ([ frad. Womgl o Gleio-
Wbphat gt petlora,) Mo Guelle
/Nﬂf% [elof ) Flol propepiet (Getel i,
s ), Pobe weopioct def (el Dy Jebt
élo"&éf(@_r iif C/%4%%u\/




|

|

36
7 S lofetro My 1y 00 e ”:ﬁm'uz"/y/‘e% Shablebua

491 Tl k. - V(éﬁ)vﬁ&/#LAb/~ Gl ivar e

. fv‘&V//JM: A X
el binge
= ——u,/,/_y %
e
(CZ/f/ K(L

* [ wlssen: &5 fz'él “oladlone 72,&4%(
ﬂ/l ﬁogﬂ.e { &é't /A &/ﬁ(/ /60//75&. Mf’
il e moth ne bt /jwéé»aﬁwj e’

’57%%’44 BZ&W/’%WJ?' Mﬂ, it /(a(/, M‘u&&:/

ﬂa! Hoo Das's Gt v (Al Crnie %/'L,zcw
fo&w‘é%/ ol dhe nelsivt ﬁ/éb,, 2.
(thbou (0o ((f%ﬂ'ﬂ(v: QW{%/;

/ﬂ/{/‘ ﬂu'-z 4/4()(/ =7 ﬂ/)(/é/(/c. 1&(;(/.
=) §=’M4</ﬂ/f+€//4/¢,/(X/L'

/F et s Wo
//ome(/wj Z V(7( M! T ST

Yo &ﬂémf AZA (Hodavitc //f'”(f 7



° 4//04/6/74 2}205404%7.' 57
falls /(/c, doe W:z% /%moéaéu’%mt
/f//,, = 9/'4/ dMVI/'WW'// /}/ﬂ';fvz W,/ Leite

Ll imgy= (40 nik{ e ol EOs Ber,

i
/?,;;eu 974'&14.(-0/, (Hobhip "

z%gﬁA¢@@gi

ke
[l )t = Klog) = ¥ 6o/
X[ 7\ (:.c 7‘/‘ ' /bg
wel Z/:/. f ré it
Lo /m/tﬂ/ D AN

E’;ﬁ“zl‘klﬂ' /DﬂVdVWé/Y)JI'?Vé L/&K/éh/(
%My/l X = )((A// S0 Aoss //M&'«l

7 eds )

/@,y//x/”'—‘//f/ﬂ//k//"/ﬂ
_ ///4 0(&/9)/' = A//X/ﬂ;// - ﬂ//k//’l,'///

EZ//&L//&A cutler, S uidf/!




2 Al = A Gu cuad widls! 5
Fop
Z%fma;%)(/wcéba " e
//W/DV/M/@A&/; ”4/«

= %&ﬂ/‘ IAZA %7/&/&% Vals bl 5t 5

ez /4/’/ 4/0’@&' /T//tv /;" /{(/,,42/,_4’
0@;5&((’/4 &w/ '({

i olln vt | glss dhe LAt
ﬂ?%qz A &(0‘4 \F/VM% (v 4 /f 11;(/_ “//
0()&//0'74/ dess 4// (é 4/«*( %7/ /%Vq/wl/
die Oscakil e e P 467/;2 s bty /

=) Gohbl mid tine [Rednnotne
At Byt g

o Ner pdiviekd SIA] en!

s
/%kéé'(fa"/: §~ /9/%///930/‘%/%@ 77/

) (O
(vie ©plPy))




» Auct /&o’%%-’ '~ /Q/b/(/“//jv/ﬂ/
? 4&1‘/! éﬁﬂ(ﬁ M/(Vlv/ »&I%szy% /

Jlec:  Fue = QuAy— 4 Au 11 Gihic

//,-7‘ . . /\W
/4%4/:%&#%}0(/ <! == ‘b shot
Qé—//‘? Pt

/@, (A=) = RH = 2 - a/

= (s
f

5= forb T ofprna]
J

R s
(ette..)

nbaty Muscope o ik

Wﬁ/ /rfa“we! n i 10

il Lr s, &MM(/%/ ok v bd ﬁﬁ_/, e
poanie €0 [ fpololen sus oltes i

¢ pohid (Gietin ) lggplany o0 Tedel
M



7.2 De Petla- Pl ()
/I/{\raﬂr. Swpc € "

Iy

Definiee e () Huvd N
“"'"‘\ < ///Zé
—e fc

(;(///Mwé}/ Latln. v ud

O e dine o v e Fo ity ua‘}a&u /(ohéw«]

/ (ehv gwbe ) Def oo 9 L Fld
o() = Giins (Q&/

E >0

5 turas besse : J &) 114 4&/ s ey

o

“) /J(x//x A G, )= 0 FxHo

[\Da/ﬁl( ﬁltuﬂ/ VY %h!&(h/'f&é( %/r,'/ J

dre e wl ()& (1 dns w (ree
| dhh,]

Apdd. besser: J 114 fui kb owod (b
perd st Disbnbution’), des bf il duri
By 1/,_,____> f@/ Jox) ol = f(o/

L Giue. f% m‘&,&j(_

>

Zb'/ﬂl'ff/jy




Taibs: Jor 4 Gie il e gur

fﬂ(fﬁrv/ éo /4 é]@’&'{fw/ w4 wﬂv/l
povanipd st Futspr. (58 Sle-x, ) bor

v, Cokabritd. )

ﬂ//ﬂw% wo iy : J%(/s ) I d )

ail R" (xe®*)

[l‘h/ ?f/). :

_ //%zf(w I3e-g) = f(j—/ |
42 Dir G-t Shomobich{<
?/?Z! /(’/4’1% /%Vmaéz?z/w/,f He
CO-bikiny oy drtil| dosr Auch
Ynsgn oo iede " (adng) port &l gen. Ok
Niwd. Sold.e Nl netrbid w/zz‘/(mf/m/m'fm
Wtae i, Summen, it ele
L(/é//é‘w'zz, Wé'f//u// afe v Lol
Nfatl dessts Ci'ue ”/MAV(/(/é//e " Ke-
/)VQM%Mf‘




72
o é&//'f O%M‘{% Lty :

y’ ~ ' s
Fof b - s/

___f/y)( ge,//;\ 5 - x. (0) x',./'/w #/, ()
/ :

k———/—\/—\——/
EJ'/Q/X/ _ o Shon-
ohihaf e

\/{/ ng// % %Wf; a"/c/.%/ y

i Zé/%/’ VE

—_— &/V_)
/m%w. A 160 thomy e Orf x



Daber st & die laduugs dichie 43

x —

e aV .
A R S

-—

lverialt

//‘/é“/ S & A juad Wb [leelave
vl Covmty, alo Sdireben:

S [~ F 7 A S
T

m‘m{&{/-'j i Z/”h«//f/ ¢ olk :

/

stk pspl - ot
o A/“- Telh et anfe
44/@4/(/45/,%*% ﬂw:/ 4/L.

0—:'/%55 "’fWX/"gF/WJ/:/‘,—,W-f /'ﬁ%a/
’h(f//ﬁ = //@%ZZ/:/W/%%~2/%/+J‘/QJ/4/A/



///Y(; V/+J//M

- [g /:— Vil _ J. /" Ih&OW ﬂ(/ﬂé )
(4 J [ ox tfez/~%’&
(prr,‘&(‘// toreed e 4&3& Ot 7,&/}

o ﬂu/}//%@ S
A 1l fpromd NGiute Dl sius
4/. die Jopty Qrnfe Biaucly - Jambdat

- ~ ////wftz V ok
= O of
(%‘ FWL/_( (44’/(@/@(/-//

Wilte Avhggtame siteimp ot |

. L
yfud = a0 Z596) Iy

2 ["4/%/"3] i /t'/‘ﬂ"o’ (2[5 +/ A

\ "/(('7./631((‘5—— f‘A /"Z/”L’ /(43/(”1/"4/
g@/rh”%%? " ( Zfﬁ //Lb_v =Z%b/{v]

T ey = %u%/"é] Q[/w/}vj 1Y

A
¢ = =0
cal P 0/%%.2(]



23
'@// Wéé%c 4/4;/0144'0( Povined

ﬂjz'b/ Nide be 8/”"'@“@0 VT
= Zfi// %Z/f {/uu&f] f/(/aﬂ(e/m:/féu
J

sl sz vou {0123}

f/AV@G'

f

i (tanankes ) Toror Gy 5’0///3//
jm;e WhaZof 2o quv. TlaSor f(//( ﬂ;%

5,0/3/ - ///K/M:’ é‘t/l;/a' {7%/12059
"%3 /EY‘/ =ZZZ/,C«:/!6 Fj(
/ duats, Edy bihettosov ")

. L, a”é//ffjl i Gkt Biandd - Jof
A 4‘%&[%&5&«/ W /mmya //QV £, j

4/90.' (//pmmdﬂ\//@(‘kucgéﬂfﬂ:
/97/:/(/:/‘/S 21//?/1/—_-0 )

/\




45 6{%4‘/&& 7214 E A 8’ %
Die 429t szq/aévmj (w7 < < ) lrmt
o die elyrogpe 06) < fo (43)
ﬂ,é%l\é%&t\ﬂé %%q/aﬂﬂ !

A/‘ E— /40 / /4/'
g — 6‘(1 /L/(/ /EOCO)

/(u/
Z;yf/c%(m/o Ueon'e o13) > OB) i
g = A+ 3
£ = ((/x (//A = 3(/*3,0
/!
m/y/ﬂm/ Vhe /
— Proado veled

Moo AT - {Avf?p(. {443 /:(}

&M%ﬁv&j Pl (3 e) M/é/o:,—
P(ZZ&MZ/OZ

= U= 'A% _ A - vy =

Larum 2a¢s (vafe O/VWZWA &E- 4
(4/;:/ ol (o, Lot o, ’ ([6/% "



47

/C/ =4 [///( O
—
%Am‘?w/(é
:) (\(/‘__: ('é ~ — ) g
F s VX/‘I//( = F U"f'/ég
—— le
=[5
B P 0/ — /Lh/
= £l R
-€ |-B; 0 %
BZ—EA %)
571 fa%/l (o, dse /:?’0”__: {0423/:
( 3
e
/5:23 _ ~Q01 ~
£ o
= _ oA
h /LO/, ] /C
SEM ([lege) ——
|5 2 ¢/ /—0*91[’ Qas = Ly
5"670 E"7 ___f;?"/‘ Z?..-;- (;:_:



. Z1
46 Mexwsed- ﬂ/ o pdlre@ly b Fova,

o Die feon. G-eo Ublhren A1 anat
Zry/a%c. e obt, fea«e/] :

§$0(43) > So(3) - ¢ =3+4
Ui definieron (P] - {9 T ) tnot
%‘&ﬂ@t ﬁOWl\'{.'

. sl
//

—

(i, — B
1 QFY ¢ o[ cE-f

R -,‘V... 2 ¢ (o ot
I T
‘N

]

Fi%p,

° %ﬁ/wg«,/q/a“éé/ aam/aj oo il
6—:7? — —f, €. Ao ﬁj%@m o,

%wa\ ﬂ‘&\’ E’“. —

/%;“ Tx B phtebl o, ded oA T @/ﬂ)



2us U/ammj, v : 7
K-7—x/?— = J E '
V%’f%féﬁ/{m A/v/ g
e P pop Lah. shoe,
/D/I‘p/ﬂaﬁmal CMVMW/) /%/zf!f p&//,/ ('(,(W.)

Sk b offprid 4O, Biitripe
fmof. s J—;hOj, D/;f f%fuﬁw A0 %*ﬂ
Gessd 0pld,e me o, ZM@%&, ou. [Ba
Cvirensled  $ic Wevve s, 20 fov. Abe.
bisl o, f Lipvole ek s ﬁo/&u Q. le
/’/wj{ /%71/10/70( L'fev/m%&h_ Sv L (e -

Il (G, dos sl Haco khike fo-
Z\/W/f// 26 ol

’ f%d% o0t f /%Xwéﬂ%—ﬂw on -
apn'di - o "(Ornte- %ﬁn’::‘ﬂ(e S
VZ%IW(?%MA/ wobe Zc«ja','/gé‘p( c =1/

’ ﬁ%% e '26%5%5’1 C Wn’ﬂ&// &L



S0
oZ/;l'm,//M/bjr jl:/w = é/’ﬁ‘vﬂ&/a /C* )
. MY ﬁé//'w'ﬁ// o
S’Wl«/ - ’f/%ﬁ,/(y/b
/
7% /Qh’uz(fp L dhese Zabtor %%/f(
Hi b 10 tiue Mwﬂa/ o, e alfov-
/{/'/‘,ﬂL LM vl AU‘ML'/(’. /4éf./ & rf
lop'shy, GG rvivalbor @us pee Fovn Lo
4/1,(/4417 /:v \.ﬂ/"-. (Gl o 1. /@Ze:
S ST (o=l
¢ Do Mﬁ%/mf 2tm Shon M'u‘/»é‘q/c:/;;;\:
S = £ [t [y -3 4,
(C9p--2]) JY/T/_/
ool wu " . \/ < |
'ﬁaM%A Z(C'VZ j‘ Qf‘a ﬁa[,&ﬁ/ Lok éJy/x.—/X(//‘

oo Low eaﬂ/x"/(// abo W, So Dar
macht- phycikalisid S



Y

0 : 4 /b
/4?0' jlj/w 2 //'//XL/ //fa

juid J‘/= e f(/)

W R ec/(%'w'/% e B CtAL

CD // //“

L a//r’g e Aus /é(” coll
2¢, leivien,

’ &7&;‘ Y/aff%f!
§ = [ ,..,‘F+ //4/

/ %he@d’é e 0{\44.
v

75: £ <__ ol = O
v '/c + (:‘/c Tx € =“/3)/C
,/ _ \'-"""’ -7
ﬂéz;/'/ ///1// et facé C as

A0 = c ot J'0= <y wilk Ve Rur

?ﬁ,‘f( /(’/é’rkucdf*ﬁ -, 'fh/la//fé:ﬂ f{ku"yé v,
Nl ///(4, ZO:%. f/E -’\%ﬂm'ﬁ%’ j%/



$Z

> S ol o ipta, O_/_{a/}f%fﬂh v relef
Mmaw wodh | — p, (dhe GishonSdhe

ﬁﬁ)‘&%{ ﬂ/o/@'l/ lotvdten, Jaln’ é(m// %f‘o:

ft

ZE = ¢ v
Ux B - ?ﬁ‘/ﬂ/c «&/c o€ =

-—Z’/c

[Pkt ot Gurebnon fifle

O@ﬁ\ fw'[‘n“ f/ér/c Malvz C’(ff /Mz&é«/ /L«IZ
Wls wie fo §1/ il e frwitve

ﬁh/w Lev, L e, € | B elc ﬂa/ XA
‘zdj’/‘f.'
5’@ ~ 2 [y F*

=2/5 7]~ [ ZEB]L

= [e:2]" = ﬁ;“f /. cu
(€8] - { #eP (%)
S‘7Z47‘(//Cn. (&)

//ﬁ/‘!ﬂ[lmﬂ 3
— / A Ax
[A] = (€7 cm




= (] = &7 F
Le] - F ¢fetC = Fou

(I/J%Q/coa/omé "I ”F/zuk4;7

e~ S 'R
/Jl el bicten. Cleden vl €= 4

15t e = Wﬁ‘/ﬁ?l = 0303 D -
%ﬂ«zﬁt//éﬂ@uf /‘j_/ &éo A\?A— %(;](/ lf/a-—/ot/

S Winee %/}%é‘oa bre %Onﬂ&vfé&by
. 7 yﬁ%mf%ﬂ/m A Moku(ﬂ—%-&
fm'MM/mJﬂ 2% fo"/r'( (/dléu/ b Sholes:

J.)(//\ ""f 2(/
Shoher:

’ /(wr/ A - pd
oA




JZ/BL blolee //h/'vz /QQV/J//{( L c=1. 57

Jl«/ f(vg/ﬂ/fx _ ff/’?

jy”’:/ /’3«5/

L]

——

@?r]’ & -—-—-> /7/(7»(2/ a"Z //J+L/ 0//

€ -
f;

\

o
g?f:—- //+,.—//—_—///
24

Ny

ij WLl o, fo dlie ey

Ed(—-"O/ jgé::’ﬂ/f—:,!go/’
| | /9/( il

'
' Ll Y P4
Oedter ¢ dnfiil, cf low i T o Z//“&/{
/w g[%/l-fy?/m J = Jc



fféééafqla//k éf
o /%xng(~ oﬁ’ o 't C-p_:m

= /(&'h( Line e, %)V b

= =0 uf Wouristtude Autobitme

G btbe: |GE=5 | oxE-o0 |

Auflovcne Jude (5q-e0 tebh. vou ¢
g ! (" Hetite’)

* (—7—)((?:':0 =D 57% paid 5_:"7¢/ (’77"/0//&/
[ p5¢ tndk @us Do Lo F o

{&\ %é_)d & Wt'yz /f(): Qé/
1 g-s]

(4

A kA o /”%/«/wéwf/a/

UL -Coamy bl Gy oS- € IR

ot OBAA G0 MPucdin tor ;,w/f.éw/,
X e IR

=) (pse - /f/_?%-: ~e§d(>?)]




¢

b otz _ st = /(014)’7/6’"471&/4
/: 2 ¢ e

= = < _ L axx
7¢ = UV [IZ/)(/'L/O(/Z ()?L)O(/L-(—4

=2 4  M+2) X"
7¢ = ’O(a//)zzjo%-(4 ()g-/o(/z—éZ]

/
~ (0/,(51-«1)) = O > o= -2

0
b Z+0
(/L@A fofv/: g/ /f/ é&t/ﬂ/rawlf&{ %/J//
N
[462=0 |

‘ /%‘ga /‘/@/ wod X=0 camalynbred
(Ju 2k oespornis e F A=2)
Vi (f; - —e d(7)
g Zf/éf v ud 66 ¥ =07
’/w'MWVWj N A 7
mil Fhl q{m oot/
Wi visren pdion . Beide fedtn =0
dflec G w0 = LEWG OBAA (=4



7
° Z,/a/oé OB AA . Tud liben }‘Qyﬂc( wy
@0%"‘4“ 4/ 2270

/
CZ/?WX 17/\77_47 = —e/(f]/x’/a/?x
83 g 0,

= ' fs 1) R
(& —— | | e

, = —

—)?//7/3’ i
:) = < ' é—: - 6‘7 = 6)-(-

/¢ ymixl | ¢ i)’ /
(ﬁt O/éhﬂ*f??i&w Lot Carre YT

()/VfVle'[/ré@Lr) '
&%‘zf&‘g%U:/%: _ &é:
Gr(x =%, | ;
- vz J/?V.

ik hpe Eideeniluls

[l ~ 2 \ |
(K& < Dies ik gbe Dine. oo

fl/ e e Cé%raj
U g ALt O+ (l/ave o1
i o Rowmn dlimilno e




’ L/g&b, é{;céﬂm\-/ct/ e Poision —/; i

74 éﬂ%Z% L = = 5~ 7
4 d 9/ “ 4/77/—/;2-—9‘

%VJW;( 2ty //wzéwwwu
= / f(

7 Melbode ato. ﬁawm /'/(/.

del: loe A = - £7)

Idee: (e 2tnadlicd 45’/57 = - J(fy‘)'
Uel mou dhbses ., oy 1t v

. ¢
! ¢/F)=//’°y—5(5 7’)3”({7”/

ﬁ(/r(/'z A é(m? :
A(/?f/)?‘da?’ "/ﬁyé}ﬂ—/f = -5 v

:Mf et oty //7¢%M4 /% \Dﬁyﬂ%wyzﬁwz
D, 4 o o Baf KSbwsy ? R Lt
btwwen fiv Dy =4 s R pebivlid

ﬂ%/da dae Z{)"' /f/f-ff/ = f/_ ~ /

AT/ij/

———




5
"TA. 54 8 WAl budaky ot

leipl vou ol thmf% b
(/m &L/cdu’/@ Fld Be p — eo )

o Soen &, (o wer (olwmpn, . D

/V%Z'Z// u=4-4, Ay Qﬂaeef%
d = o

Wil bovmomisd
o Lilty vnv larecdin o N i h
bt o1 ot 4 1020
(ficle torle)
o Lfi tlln o SThiabDuo it

"é/ﬁ,‘ A /fu'ﬁ//;"l/ %Wfﬂéc el —, 2
buuter, Craudho, vi'e oo



$3 feusche Poemet (aug f fihe) éo

’ /3(”'1/r4 clile /
du/} — . -

[#% 7. (v 7y/
’ /Omé«jc# ﬂ”k( Ay o)
legee v pat <Gl

_:)fﬁfw\fol‘( EVWCK
[f/%? (pay + (’7‘7&/’/5%//:[%2(7”57/
| (/ |

o Uphadde e Diflrene
//. ﬁmrdc F/ — (/.%‘{af/zt £ sl ?/e%)

=> 7. UQ«&M’&&«: Fovmel
L(//;/?x /?M%- %ﬂ/_t?p/ = {Vdv/f (gp(ﬂ/\ 7”77)

)
$Y fremde Methode [ fobivk wit Red

\
&le (ot A =-§




0 (50 beu 6«2%%%3/ ls Reud bad. af
i1V Z/OV;ZM%VIZK@L s fz%/ erumd%/&,,a’é
4 0:’/6'0& vela :
4 /‘1‘&(&{-—6 Ao, < = fe
1) Div ool %(y/él/ /0 oy

féf!:%&é @4l

Z/ Lot an - Bono Voot "/h—‘ - ¢ i /21/_: ;’(X //2 )
/h’/(/(’& lat= 1 )
L %{Z%'hz'/m aie ttspe /rezu/yf, Flel..en
vt AKD/M (%9) = - &)

//{,‘o(\[ /;tédz/ ((}7—7’“@ Aie Trams-

G dionc . oles #° %&//

{2, )
70 (RG) / -1
x CA/ ( X Te oV (U «— ide oo
(e
Ditce von, Mall pevsdhiedos. 4%

v vn . oluns ﬁ.cﬁ Sofa CRIUU G L



o 62
el : i, (wze wm R3) @m%a/

s ¢/){7 - //’?x s '}f(y’/_e 7{ (%)
V

Ader \/'/A«L wn'vel €5
e /‘( pad, Peno §ed.
Dre o Hrme dﬂ«%&,

Nitddri=te Fblan.

’ &;{ Lh f, 4 D/ e/ Tierts
o St ol ea ool / riele ndon)
. fie pind ﬂymmcfn‘fA : 4@/,(/ (gg'/:(w/j’,f/
(Oémw: Tn €2 v Gy musc 9!,
e B&/MJ el rect Hedltn, o Cp
0(7%%« a2l nol ;/ v A E Wl/c'z'wéul)

Wodsheo JAnfl: (/'mo%w[de%‘fc )

Diva 2. freee. F:
[glpayp-yar)= [ (1770

Sorcke: @ — $g) ¢ = GRg)




63
= f /{7’/55(7‘/ I73) + Clc) s (77/
%

_ a/v///W/ o Clag)- akg)T #5)

/ f
— A/ v % %% D
c@f Wyt
/ s (C (5 {7%%. -//
//V(f/éwirf
b g ety ) Vﬂ/f (#7176

f

it wirpegeben !

V' G- [ LG « [ (Ctnir o b
v e 57 51907 —;{///5/( /@f@//
B (¢%{/ i LOV(I%J’Z'K&\

- J—/—- R
5&%@«/&»&-/: (Vi
Vf&’ﬂ e 9. & Romalbecl. &, ¢ 2wt
(v sl éo“fm«(/a. Daw Lorf b= -2
0//&[%/5% die lapteee-ft ol lref

(Cat o ol —u co” Jete wae 4 v /-ﬁfﬂ./:




v == ¢ &
= [de@H) - [af Chog)
Voo P o
Ll Cber piktny, o O X ot (D odeo V)
Fhd CboSdvin'eotsd
\Y
@ =0

- fa s % Sh we prsp fe: (c(— o0
o V/c’g/// Jow, ma. o e R alr
ﬁ&gv/;a’é Civer A [ iefes A ffsse
/2.8 SH@) mit Bs oo ) Cindd biart
dowid wud Coolabipbed ER.EAL
(/ - Ml b TG~ Ay

¥ 2u ¢=0 Caw. ?Qétb
o Aewm Ranol

$.8 Spiesctladonqen
! 4 7

_
= Pobombe: C(5G). lam
Codrefen, weedlon als




S
o @a; /%%Z%ZL, vou, F /Wm/ Ao, /

ton C) if A wdilddival el na,

e %)1/ W@lud %vme/h? el D) od NV
5’2'@0/ 50 oo é/(/ f!//fw(ﬂ, 20 /14‘/ mat,
dos Doltuhet fiiv Glichiye & Ao
n-od. v loluf rid abo o Ao
/?/H%Wwéy wL F wéex/%...

e L tisser : AF =0 1 U
(o, 06 = -5°)

= {f éfff-/ %0/(6/ ~ al /%(&.é’eé
6(;/(«/% &%0114;0 ()—(VVZ&‘ZQL:} K(MV ﬁ/x&(/?/:/l.@/y

oL Ve /(77#%‘/% / //f/w'/faZ/o.%« “f //

’——_—-—-—-

° ééf.,/ 8{”'{/7 Wl V= Yelbym ! / D"

> /ﬂ@ bsrend
0
4//?.{_?" 2/ (/ %y/{ co S -
? . ;a&(ééh/é
N g loittnde Plile

\U,¢ = (pusl. /



4
Tu Reclilels  (adtuypo delh, aid

o/ Db Joete b Pllle | 1o dber
/V%J’L i

f//@c%dau%ngﬁﬁ/é, Mo, dnlee 114
”/p&"//é 5&//”"/ Und (ol Olssce (eolu.p e
delinfec | fie i At /&%& Efpele
Utv v sachet ﬁ%&&ﬂ%/é%a Zdee  tn
ol rewm:

hY

/]

-~/ /]
’&7 ‘~. 1 L.
s

Z&/fcy&k chte
g

- _ A
= 57/%{//’-—1”“:/?‘” —
g k=g | (=gt

|

(4= - 2;*/5/%"//

Srilals blefor
ﬁ(#ﬁf/%‘[ﬂw BJ,Q : OVM’Of- Tl /Q/Q/\/c

é&/«é@hﬂ@ /éaj el ,




67
. M@ZZ&%/ d%‘krﬁj&ééaa&/u—&r}c J/éﬁv(/'j%

Gile &4?7@ 7 %j@( /ﬂ%%j
f%é////g Pracled o dun s Lod /Oéfjlh&é/
f,,,;/]e/ v Aos Pottutrad wef 0l
p&‘,/g@@c tom (Ve Arruloa gﬂ“«fa,.
(Jiele y‘” a Biol ofe)

* Qugtunol biginok Lol .

ﬁﬁf L uotusion G %/m"ac vow, Kadie.r R,

— Z
7 //90/’7//?4/. T — RO
/<l

/%é %(/M‘M— 7_?/ : g — Z‘ nc L
o~ SR )AL,
/(k/- /}-—// i/(,/,()(//.

%4/ (_ﬁa P 2:/'0 Gild ha o %(/V*COQMZL/

p/é ﬁ(/c/w‘w 70/ Ol %/"/W(?(/h‘foé(& ,
Fled. _{//\jl NCA ‘%dy%&wl‘foé.

/%VZ oiesin Lo ol % Netn, L
(il o e f/l'{/cf/odmfy Kbl oot
bo do Wuped o Ginfech funbhonied. LK.
( Flte \/des Tvntve Qe Sphive 15t , gl o5 oud. )



g
57{/{%(@%7{- &NLM,%KWV : A/GV/()"/:I"(L d

'/7;'(/ die Prox s el o, £ Co lealsitvie Qﬂéw;/w-
(/MZ&'&W]I &Afﬁ&é/l‘/ Ao 5 fzo/ﬁfv D/’fv/ﬂﬂvz:

(//’;/.'7 / X,
=/ £iet) 4o
&
- S—fc) =0
(s G- 5=
’ /gff Fovitnel ‘7;% f”’“ 9 i )
=~/
(7)= [d x <) [ A i
(/ g [ x=x'l f 7 &/’—/);g‘y—/ Xty
L_\/__/

7;/0‘”“%%’/"?4& N S
/ 7
mkc 7“ w2l vond DiuA




68 a
fmam%f % /ﬁg/ﬂr Q,AA%ZQG/ "

%:&é/r/mﬂ Vo/na{%
4
Soi f e FRL 2f R ety {R=R

/ﬂ//Ov—((évlbw/ldw\‘/ ﬂ?c/ (bé:/ Z(fx/
WZ fé/ﬁ m L ot €=0:

{21 - hé 4 %“[(;é)"‘//m]éso

=0

ebniget: 7, (167) - % a“f(? )

\H/ /7’2— f;/
by [(€7) = ;\%‘y /(V—/

.g@/:
1//1‘)(} Zf‘é 7/{(57]%0

= 6«’/=£/‘X” X“Q {(0/
=1 h=o0 h! (

o Erine melp /ZMMWJ wr/ = X+ x pibi
[ﬁ(x—f)(/ = ‘/)(/4 XMQ 9 Z/X/I




65¢

%f/r(_ /’rké\/%/wwf:
7;7/01/f£,4u&é&¢y (U — A (; j‘,

/>?Lx}g/
—— - J 4
Rl e ek ??‘” gt
be: =0
/Z;%/ -'2‘ -4 | = —-_2 - -
20" K(Xy/ 2}(;{/)(-—7/
yau) 3
= .= Ly (L,
=0 ] \(7 ?X"’ /?X‘ /’"/
fo Geo
DR Zﬂh@‘@“ A
X9 [ u=e U =%l



69
o /(/‘4 T 6("146, /M]VW”/WM&JO%(»//%/( ) /L.,‘/

Wy == d - 83 W, (452) ~ (v,
%46%«]0/)0

(V=3 v Gowil dhe pare Excifn

o &m‘f/ e O Uisdyiniotn. Def

#er Gpadvapoluonnds. )
- De y~ fh/{/zm& Lon. § %%?M Y4
o o jeelip Ordusmg ot [yl ok
Wl gniet L/;%vﬂ&eeﬁdw Liftr Pbe
&ﬁmﬁ WV‘Z&'ZW«f. %U .

N s ey
¢/§(/ 3 ?rc,(//f/ /ﬂ h()(’/\/o / 7/[4 k

C\— /
- [oly ope
G v e, | =M Iy g s
A _ A _
o) Fn d (fh T
Wt (R0 L&
/;_)'(:/? 3
n=2 = N A VZJ:/




° 9/2 lnsoien. - do f/w/ff 7/6’;"' ‘o ﬁ/zim( ”

a% el &, _743%06 Ay taree s .
gfu,,--w,,,} c ((/0,...@(/4 < Vg oV

—— = | /P
h thel 4‘8//&%. /

» Mo ilre Projelifion anf ot gptnannis
puc fitn Uttt il [ reltvond

Das MJ Jon s (yl,;cz/ﬂ( N B A

((l/L /)?——)(;//’

[//o'bm/a« Lo / (@é«'e A )’(—/L: =0

ol M%‘('/ﬁ/f
Mﬂéﬂ_f J‘\L,d(/ﬁoab MM%Y %“/ )7"—#/?0/
N N L

(%j(éé'm, quf ﬂ,ﬂw/%&\% Ubiovvaum
/’Vf(kﬂ.' 7; 7/ ; ?{‘:—:7(,~

7‘75 7//(('__ ?ﬂ'?//m

/‘},/(-_- //ﬂ‘__l q. k& tik e o

7" 77 f(a“ 9 +0 ?d e 0”47“%)

kymp G'erevte atly, [Omel

Uiy - 7”4" v
7 > K. § Thovue
Rey tod thys: $2 (1150) 299




A Fomel oo f Gt pret

De qiain pund JeleL fofsL symm uhd
J/N/V ‘/ 2o
{7’/{1m} < (/@u/sﬁ: c /(/&L}S - ({ﬂ@“
/ f
r () (ui?) , .
%2“ = A ; - =M——-—£—/ ’,Wu,/(/é’/:}h

o Ul srw ﬁ204 7/{’5&55‘//0(“2/%,@‘0/4@/& /%V/W(:

%f}g/ = (/’/h Qr 9, A (4'_._{;?
“ ‘///m//\/ ARy 7

Y
[benlbipo € -
= \/7/;\‘7 ?{)(;-(-(j“/ /(/aﬂ/{%/ﬁ

M Ak o%fe ,Dbo/‘(é‘/lbg
//‘67“4/”7”06””%/”7““/ pur frtden. 7€




72
'gX/A‘?LLZ 5/} ﬂ/r«ﬁ'/ﬂﬁpf :

i1 = 2 [+ 2. 3y

—V
V-f

o

37
(Fz2-2) /\ P /
/o, B . 7

(/7/%0/' (<lol %f/ vz 4%0%%:{ VoL ﬁ/

/%Z/f%&iw@{ Fel - sopten.e wmd ghe
iﬁéh'fyh /%%AWUZ%M'%@A’O
{/ 5um0«/2¢‘é¢

. O/Jaa"ééd, /%Lé//am 2ty f&wa./c Cries
(oo~ imttslovete. ) Vletvy yavncs (6o
/ﬂw/.«f/f“ﬂ%ﬂ-f dZé(/.

N/ &Lv/a%/ e oo Pawum (7d L
hboprou !), def Om die Fil —on
6&/1'4,/'/‘/! 0/:4/// /@M/a/{# rid

ifedst Fall . (0 §'— . < VZ(X/

- [ L/z L/2 ]
 Aguicalale Sidfirere /= penod CH. cf

K‘Z //Q — C I/’*m( VL/()(-& 4/ f(x/




S
> [e: cho /o, Veblovraum 06 (%) -cn ’

6&4\/ O el G wabivbiche s :@(o(m/ﬂkwé/i/;
(%j/ -'.:‘/71-/?. y7[¥(f\’/j()</

L1 ol uele migbite Base, (= cottr)
Fll- gk ). ftoe. wial) off outhogonete
00 f’f]%/ ovbhowormele Basar,

° %pméﬁff%  Sude Besis | . do Gl
Berlmm le Lm‘oéﬁ‘fc Mapnse (¢, Ulg(mﬁz//
dhepouel i) (vt Timpledclonss.

s T, Bl vor. Fu)-Rivmen o Lie
%/f/VZ&Aﬂnﬂé« Objetete gp/mlmig atro
G Abh. 4. U=/

s v wns 0// u'oé/j: Za/y/aae«ﬁ/cw#ozf 4—(222
Liv §7: 4:=3°

‘ Z}w/%/.~% YL ) v ket
. -;)A:__ZZ@" 7
= Uesis {6("7/2’/ ch—Zé |
= 'f(/('u’ M}Y

L il (k A
Ovbh. Lpvm. ; fo(x e " g W'A/:Z/—-f/x € J %
—L/e Yo T 2L/ = “Lin




74
Wowm e D Othoponelid </ (il i

s bomah'cd 6l A v bty midesdos oo
fyMAwﬂe.A{fﬂu(V (7/7//444/ z'JL — (éf Aézx(aéfm\

gu Crten /)(74«%- od Laem. Clatiis Loy Ghtte
tosion. (i g doo Ga. Ay, | Hass S
gfﬂ&ﬁi’ﬁ?% OV/éﬁformé A

o Lyl £ Jeete il 1 obie Desir et .

o~ 2, 4 |

@cm v &'Lj/
° Dye kv%/ﬂ/‘%/% /7&% M X,
/940/?44‘6&,7 228 obie v&./f/py Uers- Ctleoren -

/fh L/z -—/'X
(fh = (e X/ﬁ_/ f/" é“_{ﬂ/fze 4”%&///

Da "™ %= o (i, ) + (), (/g,x) %’w/zé may,
/)oévé &/c&’ ﬂ//fymﬁh / tr Kzéé c?efk

{ex%,ﬁ(/)/Z[ . 4715 — {774 ; Cof/éb)()/.

- S /éx) P em/}

<3771
“
\

(/Q/ae, Bar's 54 it e wod WMafam( :
/Of(/"-v/ﬂ fl’t Hi'e /(/Ul/ﬂllhfl/mj /)-0%51./ (




/Q”'% Loalek man i Meni mit 75
%(Z&L Wt Y m b 0 bave, mas
relle [l -a @m e bon ats

tq{o G, Cof (@x/ + {5’ I (/Q,)(/

(Borh mme Sie nclbsd Hie Formed. fin
Kb» I /’hﬂam | [re @ﬂ& f@!/‘* /s
Mgaw /(0%\01::/ meL Cor /st m%/yé-
it (ol m/{/m/}—&u/

e 6%/ A r Oundd W/Zéoll %o (e — (060 b

, FhL il ferhnnta, Romolbeobinpumpen

Wv/ I&%VWZ&‘- U %&o,kzé&/ Z.K

%/}«/ pox € ['0/ Llz] {/0/-: Y/(L/z/ =0

/s V/ ‘tv) - ,Z// L/z) =0
Edc.

(Guotnn Sie nullbsl dic acloomb, Dasen.)
KZ ﬁurc?/«//—/’mf/ﬂwno %bh

o Fe Fhl -, W{ Jou R / @b%/e
%gﬁ, &‘/W'J [ e olon &{H% s AM‘Z{V}é.




/{u -[(“ L 2
=4k,
— é/lk /4,_ 7 I/(,«k
L, " o Z(/(“/
= T
o]k K('ﬂu’f!

//X/ _ dé //(szp/4 Z/

9/541/ %’V“/)uum/{
(/h“bé/

* Loy den Cmaes /’7%/ 660:/3(1/%?“,,.

L/e

fr = i e e
s /ﬂ/x

Vo A brlnts k/f&ﬂ iy e &VM/UOWL«%'/&’/;‘
lo U il
fledize (ot gfex) < 14,

/
Day 1wtt/ Fnkh'o M/)Wm« 1/ /’(W /o Lo -

waitrlid wwal v pbme LY 0l fiied

Jﬁn Z/w;/f




() 77
o ]Z&ur/mlbh /Y%
}u.
A
L/ [/‘\/-4//0?4/ Aess / e

/{/'/«/ (e Limes 1 (AM//(A//'( e d: e
nbddd  Des bom wan x do. 7ol 2t pen.,

* b G fedutves 4/77/ e aeltvomle oVl
2 e Gerld ! den it macd
Ao - Tl 2 abada. wnd ol [ouve Iy
A W K, !

_ Fov vt Cilex
Jors Tyl 255 Pl <[ ey

_ e-—-(é)/

+ D dlie Ubech =Tnf tnr 2 Ao) oenciivh -
6%@% M ss, 7/'4/1

Si—1) = Y (U “’%7
(%=y/ €€

{20, //\/7/4 o tlele~y) _ 2 I (x~y) //
y 7z f,'// e, : o
et o) < (e O gty




78
o Uy, mﬂj] o A , dors dbere Uasy

//J« Fuakhous— o vtk (57
* Das féwu 7/?41 VD/Z%J @m%f 4 Ditr.-tn, .

7707 ) < (4% o -k . (se ~
Z/é/~/d ‘/(/ j//)(/ /Zr ]///
/zzéu/ /&/&m[mj /(401& madn (o, Aen

Founia -Lel.c W{%ﬂa Koun. /f”)’{
ﬂfi&zﬂl /ﬁ,/ /?4{;.{‘ {l/("?%a’/z

g ko= T ﬁézo‘,/
( / /
{] M}ﬂ&g /Ek-/ 1 /’Duwn/ /?aom,,
4&(}(-— = - 3 (x g/
\I/ /%(/n!\/ (é__

a /AX*' ”/% / 6(:'/

(ZF/D( (Z” /
who: ~l C(K) -1 Z(/J/r f—;

Dﬁﬂ (Lo /@MUZVA P {\"

/éﬁ 7D -Rown.



+J

= (/%) - /a/ RS
(Z{T/ﬁ( € ' /::L
%{ﬂ“&le L\Jffw-\ O )— vg/f’W“n e Wa /X—;?’/ b,
@éaél’l/(/%j ' [‘l —2 /C—/{—; .,

= G(6-g) - = 4 '&el_

—

— -
o 7 /er) ke

. \—/5(4\&;%5 w/z%ov

/(/(dc Konude dlvd,
ﬁf&am /le;m, dieser

ol ﬂ&étr 46(){:/ %/%

T(/,!(fwzb e, ROurl. kb
beshmmen | ot o'v wptte
ﬂ/{/f ikt ‘ILV“' LS /(ﬂvha.

e /(/ovt/wt?Vm/ Wi Ao
Opﬂa/)foé% Sete.
g( (/V,'z.///&(‘&(, i o /70/41/(600 FUQ.MQ/@L.

g(ﬁ/ﬁoé/% v b E- D(yémﬂ‘ﬂ Probten, ./
?i&w//ffjwmzkw e AGAL o Boirsoe- K

/hﬁ/’ A¢,_f /‘ XC//()




£o

z

A4 - 942} 92_2—: ’/—QVVQV—(' 4

r " ’

V,, _ ({

/(d//dce-olﬂ.%\f4)

o)&é/ /:f':[ ¢’ ¢(WY} ; ?ﬂé 54 6841/ ?ﬂé(d?r/

A//'V barfen e s Sl ole
fg(/k/\/z/ //Z&'LZ: ] “;
¢(b;// - thcé'(u/ e’

N\
I/ e 4eS onlon s

&'“/'w‘( wel  [=7r
il awalogen fussh i 3 gt
4l u£¢w/")ém((=— iﬁ,((//é/mrﬂ

r)

0

e
G
A

= (%9(/(/9‘/ — %{)(ﬁw((//= -, (v)

40}41@«,0{ /e W/wﬂﬂ&é‘umj /2R X/ A%
f‘ma M‘ymnwvbw ey w‘v/fl ol o,
dis Problem 2 Gt ;/q,nm N
Jesrs w v ia e (L wolln dies e

UL (ot (/V‘/%@'w 0 noin, dfg&a ;/M(
by m pm&%w& m%é(‘?/wa Jof - G



6.5 @;M%&Wﬁaéébm (KFF) 51

. Zba ;wm/ ey 14 wollel Fld. 00t
anf SN, weldss Ay 9?/& aspousd me o

y //uv/ A fz’j/b/ lr a/fﬂﬁmém Az
/fé/,,gﬁlm (e da "// telbs 1 Qus
Physite. - Stk bopoustevs G fack m'd
don Melboolo, ot Quombonmechan 'k
j/mwzu, liss o,

o Mz/ Uty Lot 'S, ﬁ;v Az /fgé'/wj m{ g ¢
Vommaole Semerdtc (siele cuds Jedtisor,
oster Mt G- Shopl o 0der (tle motne
Shrippen & 0 /E =Biither ). (i Liscan
/W«Z dﬁWLy vt Lo/ /:éxcé/.“fw%(l Um
Hie WEF dudt ohhe 4@5&10%‘; f@gp‘ub-
Onnpoma 2 Gt e

’ ﬁc?v/: //h}zh/yuvﬂ ij(?u 04/&(1'140/&. /
X =k sl Y = (//)lr‘q&ﬂllf(.?:(/fofﬁ

AT

4
(%‘?\J’V (aptyce - p. s Wagpelhoort (50
&

X A = ﬁ@l/ rLQV*%LAW(G




7
4'9‘/

(

% (48) ) + - 9*

0(‘1 ﬁ’h2§ V

5}%%%'&% Ha e /k/?/f/,

%W/QV/ / ¢~ A
R A A R 4 4

¢ o "
/mmw Z/// (5 ) /)(éor@/€/7o

7
2y 00 e le9tnolve —
J / pg%homé "

Pe-(N" (-2)" 3 ) Gazo)
Pt (4" (Z'“”, p (%/w

/Z/jwﬂ/ e 10 /7w me”

/0”&0(/0%4//% O 6’6«4/
e[ +//]/

/DZ/Z/ 2/6/ {% '//)
/(/ﬁ( NDikrone Cus. q&mmf m /(/OZOZ/IZ})



Orthonormaelif<?
(4[4
v dase) Y7 (g
0 4 { { /y = )
S
2w ely
%]/ §2 %ﬂ(( &/JZ/
gufw“”'/‘/e’ A@/@ X/ = - {(Zw//}ém

§§ /%/ffw»f/ w %w(f%wﬂm/a
4 f//(ﬂ r'sobe /% //z/&/ﬂ. Fen &éfm,q
J

A0 =- = A 1
¢ s D VZQVVQV-(- ’/—/A(y?ﬂ)&s“f

’/((}VL,&L &Ahécfaé(ré'af,;h;/ (e ¢ 7
did FF Gesdihen, '

C% ) /{% ¢/nq (V/%h, /@(gf/

T
g - = ggm /V/}?w (0, ¢/

> Z(Lawa - LYy, gy
ou ' ln
n. 7Y,

n_, m

L v Z(@ 1
'::) ( i v ! / (ﬁ - f
(Flo]. auf Tegsveleh ) /e e




4
e Pe0 for rov Dew 5l Ao

(Drr2d,— L)) cﬁ& -
/(hf;n/%: ~ o

D Yllest) = L(t+1)=0 => Je= € o Z‘”/{H)

N
C(h/ylrﬁs o lis A, K——\\//\,
Lepe )'wu/%% fer
Ir— co
"Z)%'sdzwd‘ezf bl
/A 2 //( 1 _
2 o0ty - VZ // ¢m - — e,
(e
- g,
-

\Z@L Z—("é/n.(ke f@&éwf Gt r, S dess
'éléf Jeide C&" 5’?/1/1{. p/'m tn't-ol
i kbonieren md f/“,ffz___/

ﬂ‘”‘/(/? v G = ller) Pe, - - [t

\/ (OC'V/ UL\(\’ v.
(f&zy Qﬁ@w — fde(V( JVZQV-f f//wf}]%gh‘ = —/r—



\(/ kl)&éﬂ'o‘g’ja /DafV/, Juq/«’ v

(r424,~ ¢ %) 4| , "f SR

C/;/Vl//w‘zf&h
//@v Z&Mf e =10 dé &1 ZWAKAM%
féf/zﬂk )ﬂ aas /%/&k/» C o Hew'/ He.

%%81%1 @h (o r=0 WAi no ek
WWV/[&W (/./)V*ﬂ(( . e &»[\‘// é/hév-—-

%M%MJ 2t Mﬁ“ﬁhdﬂzj
o/ééré'(‘ J('G’r; & y > €9 f/(//c (%/14.2 {&/r(f/(
=) ""(Z@M/ C/w = — fﬂ/vvf'ézfgm

g

= Con, * 204 fd]“/@ f%ﬂ%‘(ﬂ/f/rﬂ/

ol dlleos6) 26y



56
Do pofe v (e, gt ot

= = . 9
¢ n ¢/n y/u. (Z(f///l/[” )/?M—,

%«J’%Amé«/m?@w( bokee, ' el
die splivisthe (Calfpoletunch @7

%/VJZ/ = y&"(/ 7€
¢ m Z(*///VCM n

wil 7gm f/”r w@}/;m'/f(p'/
fﬂéw /(/&u/h/)oémama,/e

° @/((/'f gt wolll ounn ot Wm/aj Zu U v
&‘@w Vacksi che, Povmes (bge 0 = 0)
Ma. Geack (e ohe vibtoty shmamenste ToLL
A O/kd/ééé’u//;?a, //o(/%‘zﬁa/a 7%

OV/&MJ & Z/M

{«7 %{a‘jy(g Fled. 1 /441755/001// Q fpéalx WA

s ju# Cinte. el lova, [Ny 2 polt e
dissee Fmel, oty cligs wil ol (Glhe ~Lopet




I7

¢/V’/=ﬂ31 rr) B O(/(;E\F'

Grrlir-v

= s
A /ﬁ/mw‘é w A
/ﬁ";t/ = - - — = 2
Vi vi'= ' dos V}f/ﬁ (r%/}iZ(V’/V/COM

_ g = (

= = Z P (s /—E‘ ¢
_ VIRV A,
ook, Ut v/

i Cr'te)

K_,_V
Diese %%LIZ 1l Mk, oo

. ‘hou 0 e ((/’_/: '
44%04 I\Z&( vea, ﬂ ééamvé_

//é}’/ Nl A @ Wik TnSehes
don Biddompen (8'y) 6 (8¢

Wadk /“L”‘%”Mé’”/“j Ao ﬂ”«]ﬁ#jﬁ#bh
/ké%m,l Y /JD/ML (St Z/O{//c/w}(!

@é« (,/V/C/ %k M( ﬂ/%éb_ m‘ﬂﬂ()@c[ﬁ/’%&n |
/é(;/.! oren //%‘/S(c///jov/f,(w. —Sho //(/(J/ﬁuj /M&(ﬂqu/j;
M—;&/_w:/ Abs] en 62sles : gao/am,, -///




§¢
7 Megnebosatk

ZA fma@&v&w@f@ o= [0 foe Vbeboe-fid

fm'MwVMf: o= S = ©
(7‘,((:?3._/;2:/6 7 x 77=j'/c+é::/¢
o Sk hosde [ M; pcl ¢ = es
o G Ebnttn able . C—> oo LT
%M%/m . 20 Hecs J/< b, Aol $:bY.
(Das it /p/fyf. Dintell, OO tiv & B
Wc////w.fAU/. Chotmen Lalsecbeid wnd
ﬂ,\//f/v AL, éémfmjﬂq 20 fucs ﬁﬂg&/

sl TE=S oF =0
oty |

fl

@3(55 % x
L/V K/\/\_/
S ndat. (Hepne do f/c:A'E(

Mairss /@ﬁlté X v Pns

L vdd, oie (fechursk 4
plyritelisch ) Oub otictnde.
o075 lom E—Keﬁ&‘a(f,mj

| or-o |




£
o Anpte (v j/é o Mekepetl- / ~&, wAk

gj}?‘":(? => SO plehle /%/mk(«/a/v‘k

—

e lf At wock . K= SxA.
Dawil st obe £ GB=0 o WNJ.
Ui #t &me/:

Ov(ovA) =T 2 POA)- 244 -
(C=1)

’ fm'wa/ww;f A 4l e Gis M 6‘%1‘%
Oefiaivd | S0 & T Teow

* Wie &;aﬂu Z‘aéwj) [: /'{(&L,omézZ“/:

Coulomb = Libng 4 '~ o

( Dizse Q%/z#‘%mm/W%%u?aa
O= A = OA + a% => AX = - GA
{

/‘/MW«/ Konfbd(v Wﬂd’éj 24
Age-s" (@7

, ad %rhé/ae(mai}a Al — A

> [4A =T | vethwictt o o P ~fel




Jo
D/'( ZO,IIW‘;' W%(&é# W('\/ %«/ 6@0{[ ﬂ&/

Sk hosdalile  bele ot ﬁm o, Flf
Latlts atro f . U tn s a/fméfc/ﬂoy
%/Mf/ .07 ird

Ate) - [ T

gl
> D6 - [ o TG
g
—_[ A% Gg)x (g / vev<lyan,
ir =g(7 W(ogé‘;;:v -
22 Helwdolt - Theo yen ()

L %05% f{a&é%r

» & it FxE=0 Gsst pih als T
s ke her,

v B il ©B=0 Gl md oo TxA phabe,

o A il A= Llasct i) el A+ W
ndreber | wvvbe Tx A= B st mA



Wit bolhe - Tteo revs. %

g( é\/l/rfﬂ/ﬂ{:‘a/

fepebo dos aly Lbhhoftd E fiie
D= 6F wd R=0SxF

f 1
’ /Z'U(Vf%rz— ‘ “Rodtebipn "
6 ﬁrﬂ /E = TA + O« Z?—

Tu vl /Zc%ff Méé/m/é@ﬁ (ecs tn. 00
el porf ofetltl) Gisshk Dick ek olhn by
jo G, divpopput fitite 1L (= Ficl))
md Yo voleh s froven T8 (=0 ()
Z(’/ng%,

K{/"”‘"‘”{”"'j o e e plhol, cosy be:
hivaedoteodt ph uellon. Abfll

Ag -0 =  ¢=0
Dos ibeigh ok pofodd and Vel b feloto

AF =0 = [F=0




_ I
bt e @ (F-F') =0 & Fx(F-F)e0

o / _ L - _ _
7 M e \:{x&x/---)F ?['V'-(-—)}-Aij
axud N (,&ol(/o(— = Yrod oL -—Lo/yéc,(y
A //’:'/':'/: 7((7(Fiff[//~ ﬁx(O’X(/g/z‘f’//——-— )
Moo 4t E-E L o o i
As na ot &Lmﬁf K//A’Wm/, 7N

)e'h e %ﬂ«jmz v Lodelise feshtamt Sied
o L Wosion abho e 1k wachrch new

iss ﬁ/ﬁﬂ/‘ﬁf Y. 4 (_7-X(V—7_>(F—): 7)((2
o Joe besle td &%ﬁ%/&%:

AA = D= vF | pee
Das Zock (bl ik aclehi Wiihelos:

S (9% B) - ——AE + W‘ﬂ/(
%=y
=/§:6xf
J
B 7 ﬁ( 2(g)
pavl J_Mrgw.\ Y /X’y
fo. (o " by
L vy R Pli) = O
va/;m‘ =y (77 (9/

M el F o F



73 Mas. blhipolontiachlimp £ DipsCrmonant 93

o falls J h olte /bl &I;/af Ph/ ¢

X, Volaliniedd 1] weod & (e %Z/Zn//

0 Wz ?) ﬁ/(mhwéé/ ' 7” o 24 //tz/w.‘o/w&,.
D,

/igaz

&/ - _

/DJV (o n. (Viéaf,l ?ﬁ/&é’/ﬁ
/C&WZL.WJ% (oo - D//v(woww.é

WD(/ O @ @&0{“4/70(
A bl ..

OB oA m X =6

@ /jffm'n‘wéwf d v /%f/oy ‘=0"
/?{7’/ = ﬁ(y"j(g)) L\)(Oﬂa‘ o.j =0

D/( Da&%/fug /c/// Hon, Qs clen,
Y/ YA Jofe ﬂz,l Lo in. Uhenle



T4

@ k_ )(/‘ |
A (nleld / w904ty

o
Jelawy bwp: ) iesew (s Ak

/(4 @A«/ﬂ(y/wh. It /; k.

&f"tﬂ“(naéﬁcg, /77d _/,/3 ¥ V(ﬁ/ “r)

=fdgy§.(€7(:7kd—/,fﬂ/3\7 77{7(/J y
e




D(%L/lv( Has V‘«@j. D'/O/(/HOW%/

///y Gx TG [/
/o Hess

Cmn N
]{ A 9/7/;/3 l( %Z/f /b\;’;JV:/;/L
C= 1 nelren

. W’(/ é(]MI«M Ao ot ¢
Wotwv b Audl dos /3,“/:6/( oles D/}%/J

gﬂf‘(%n&f —
T

7oA -
o /x/3/ /
Mbl/ﬂnj
niire o 7. G
(d Vi 57\ (///f" /W)
b[/vl.j

° /{4/1‘41/175&6/7/(!1 f;/—/ V(Q%)f{/ébég

—

- a2 3 .
7 27/}(//1(5()?"&) , 1o Hoss

A
- L g (B Fo T S

2/47,4 X Xk Uy 5(x~)§4/

_ & O —

zﬁ?%x;‘x%— "Zéf(/()LA.



/E’___/\( w = z{_c_- L for o 721&4@;%

= i plld i tnpem Toshes wil g
Dk /%/m/f veol A (Mlaf/(- Lrasie -
Vo bitbunis e Coefponda, TGEs ons
(e doze & QG [©FT)

74 Ditme (eder ol Biok- Savard

LA o /(MJ kod, e /pmlé'fué nd
Wl%/}% Bl dunee Dot i floss ne—
locttr Gehadhbon. Dy isl

%7 //I/// Show L )

>y =) 7(<)= — 3

7’\ " /@d//aﬂu//(r 47 / J =/ /@{? /ﬁ/g‘g(x'g@])
/-7

il [Méwj d? Vorfreibt

(0¥t

_ A [ — (3 =
/ Wf/f—g’/ /%‘fé(? %)
" y
_ //7 A Y VN 573-:1—/‘ Tolt=dz

G (x=% ! ‘




J7

—=> /(’(;z )= /7 Az,

er (X=X |
/ %y (X-x ) "Brot -
[ /X— fal/aul

Ay ?&f’fﬂx_’_@_{i

o le nbion n Ko Clfehostabile Iif das
ZZWM s %/ud.ﬁffha ( ie. Eiof-
Jovak | fout Coulooh/ of{ Wikt o
Ytk Wy 2un £ otler 17— [l

’ @\/,/ (i e %mm%‘/@f(jwak 24 W I 2a,
il den _Zl;z//é’w{f Borvmen 0bo [k uely-
;@WWJ% %{ &'47/4’&&%-& /{(/,Z Zhn, 2(?_(:

Clolhosdebl . 5003 Lapifosiehle | S0(2)




— el Horo (6t on v
’/4‘// Loltp, (At Ctn an'oé@% &‘f/mc i -
pKctun, dese WAt e 20 &i,v/wé (d,
boe ¢f Sh t'nd: e éﬁfé fgh(z;

%7/%/1‘0/&& : /\ //2&/0 e Lneiply
é"/;((—’“/fc&( 0 (u Unete
4&511"‘ *‘ ”7'—-0- T T — ——— 7(_/:; 3
Ax \'//_\Z\'/ A x
/76‘Mf A,&.(
/1'/1\ ﬁ&z‘wuﬁ [ —> oo
= fg/‘_ = (Bf-L = ML = nl-T
7
= /77 pon
=’ (B(= nI W Lé/‘ e
NI N l«fé

(o'u Tonertr. oo f/b/(,

4@/1/ %(yﬁhﬂ. Lo B&Aﬂf s Ao
B/TOW AX v Wi, (M/Ma&i@'rﬁfgg /
_ V!

R ——/\/-\/__/‘L f‘/\‘)dx

B <
7 ~ Y x5




, M
Die [’7)(3 : MZ/ Nt aes M o 7

fpute & vl Wdyive Ripe Zukl, o
(/'/% Aavo,  als men. Dz"po( Nr

M‘# 75/7/ ~ 2  Des Ic%fﬂé

Huvitber | (8554 " Uhendlbchan!

%OWMVW«/. /Zﬂ b Ll ] /L/Wam#

Y e Beibmy , t garm-
bl 4L Gto-b4 puon nod L

Lyhoh st ot @&"ﬁ/ﬁf s o, Lohorn S
5/7&& (bo: L>e=)

P Sllebisc - Moguehsohe Duolitat

I 1 Dualilef ohme ZM&(W@L

/%xwé'/ odag C&Mﬁf@a L OE= 0 &L =0
6*6':’“2? OxB - (::_:

O/%p%/gzb/«e Smwm: {B,E} — (€ -F3
%u.: ?'—7 ; g“’“ﬁ-

Gy



A00
(&//?/ Cvirihlri, (s IL( i/ %’(J(/cy/’aml@
/’i«/waéwmf %A/ncé./ der Oedzxaﬂ(c .

{()/I(VL'WI'I /’ — /“/‘“’ @U f/“" F/(Av)

/(OM/W/W: Dic Tleone oltlee &ﬂ@mf% il

Ueisrogs “lupatiy” Sie el ol ~nep Wblle

abr Zomafm Ao o wock. Qs b Giet,

Airhnbioron Levdtn. ([ Jide dic alipredond,

[te Dihassion ta “elbn Hes sz@,éﬂf

(¥ 0%%)

/é%&/v/o/ Gichee . Ohac /aaﬁa«/% ot CLT
00%] pLL Berclih f"/ !

(74%(ij94 z/%fa"c«?:m.f: L/ e 2ppe
Lugenann Wé./ /2 %‘Wlﬁm ﬂ//br%. f’a[z/_,
7' 2 Cw //1
/ / p / / o ‘é /() fu,gj/ Co.r;/

[ Dic 0b e dirtrele [0 //Wn a. /f/h o/
Z, < So(z/ pi'f v = t L. BoE,E»-7

(=T 7> g E=-C))




A
* Moo Kom dliese «&/W/’h el DA o o

o &(/,‘,,/émj tlhlhia . D [002) voliot

aud) F i £ -
/ﬁ/’@/[/
F/.

[u%'mf/(/z(ﬂ«a@b (thi). Frie (VZ‘ 4/-’

~ — /*'-e?ﬂ/:
FoF-¢F
%/}\7 = - 4 -2 —2 g =
s 7 = g J"‘;/’Fiz’rf/'
b ot -
FE 2 FIEL < Flde, o P
—— -

R O R
74)%0,& ﬂ(ﬁé‘/&u‘f it (Do cnv il
fpete. wié med hptron, (lleocty ,
&%m/z'&/‘/é‘”f 4’(‘/5&“/

£2 Dottt 4 (adwspn,

/DI‘C OQ&(/”C Z(, 0&‘[/\/ ﬁUCf'C-’V IU(Z/ "fyﬂﬂﬂ-. /:(%
pa iy d (s 2o weoln W 38m0ctan




_ 7
.ﬁw( St s kellon Mo ZM&M/&A ‘

(opew cauh " menehy . /(’{17&/0/0& “)
0&’% ¢ Solie ;A0 bt e e
Gdueg idie S, wnd Shon ot (e o
brituptt | no o

Vo wrdew&'//l‘ Uo.-
bthon, Olmil macin

ﬂl?ﬁ &)a/omé ’/Wlh
/é&‘l_ /(/{’IOQVJ 4(07/

51 peluid | hew tesmde pg die Duslilil o
/@//M4 Sy . M’Wﬂ/@/ﬁé%/ et o,
b it o0

Jelbsl Lrtte ¢r rhep, /wawpafeqﬂé'é(/ /70
recnpt oo obe Gl | dbss Tetthe o
sk der [ (;ZW/&' hrieks ) (e A grapeditn



A07

labte, G 4t oo 2.8, Dikhota wit

Lirsre (ol /o%mf m e Joce (M%&-V{,y

Mowspsle wl frerse tmol [4,,,447 w“ £ e,

bue ﬂ{y%/% fym. //Wf- o el priint

e oo LA widit «”g%a.

s feming:

o OQbne. (2dbungtn bt i e ef o e
Symuehic( Das btk Dualilt 13/ hiv,
fﬂhﬂ%oﬂmomna widd Wémma/

s My ledspa lobty, ' Hine b-ngp
(to. st thooc hodle die ok, peey
Duatital ‘.

W: e Dualidit i die Seishne ),
Lol et Vel ¢ e math.

120 teie & o i o Ol féam

7&/01/1?.
o, WV@?%%@ Ll 11¢ dhr e
Dordibony mit o led A £ oo




104
A wid oo poud faty £ %mw

1) D fuud Boiede ik FC g
aflll dbe  [rawot, - Cdonbidf
o Fr- - 10 it e Z/WP{/;G_

De Bewgt 54 5 FI 2 e

2) Die fucd Fltodeshe 52 E1 Sie
/V%«(Z// dhe /?1‘4’(«&4(‘—1}{%/]5'/
QGEC =L wel FFT et oS

5

D/C /7/(’/% (\/nz JF/‘V: /nq _
73 Duatili4 tnol A/uém?

Mo lsmle S boer. a’/r Hee nec rele

femen bk — ¢r ;Jé My Guc ptue Um-
Mo bong Lon = oo F oty oo feaprbiche

/éa/ M W, WVipear. . L//&/me it
Wow , dars e b /%V%Aaﬂéwm?%
CAL Wit nist ((lha for doe Rf
gL Ao 4//'o/méf 2 HA, &"0(%4(/




| 105
0 //h« it ¢ C,//‘&é&t«/ %9 z—af&/r&‘éﬂ ) Or et

et temted 8“}/%% s V/[/p.,/oé«%'e{
A, el taud \anield i (hd wae
sy A vir Do /4%%’4/% /év//M[ /o

/} ’ZZ vt aé'//mp_ .

(- [FFY« [in uf £ dAA

/ v

/fﬂ\// f{@l clhr tutome bt e
“oate “ Biacd, — Jx FFE = o s
g (edlunges, Unpetvipbid . o &b
i phere ol é””“j Ny
(U ot C{Awo’;&/ﬂé/

2) ”ﬂ/ﬁay. (2 v 4%/@\1{ C
§ = //J 5/4/5”/ * ///;'/4N mid /is%/l}ﬁﬁ

vk

/
Dited it W%f che A /zv/{;y&y ok,
.y ez Lo fedytrtd,

Uol o Lol Gl GUl Ceitte Avter Lon K%&fé/al




o ( , %
0o ol Ir Zm ‘&lc.v/é’&lr!/(-’h/ /émé (4

e Nete oo G [ Lo Zaﬂ&,«y Ae

Cele /fﬂ‘//”féw{f/z/&a/ 24 M% AN/
holie Hoe g dlort Al ton (e ﬂ@y G L) btk o
Ale notere /5Vmaé‘/mf‘ Ine tv et
Horon' bt ol ma oty (el

(/003'4 ﬁy{'Aﬂc"Vlf// M,W( &f ( W ha /2'(04%
bt | ol aonle elhhin U Aud, ey
dg&/ao(a, Nty — ﬂUGZ&MQML/( ///)/«/ﬁaa /_’/

Y (o 0 a b
/%;, 40'244& leo //m ) dass ol dhose wlrstata

Distassionn ‘it lvomnd nicd , e /ey,
/C/Mo/yﬂlé M e gdve pind  (ttrespon
ten e wod  mieft WW!@ /Ld//, 7706,
e e y"éé/éﬂa«/;/ v it j;'b/. Do aes 14

/34 Heeor. Sietd %JWJprm«/ X, aj/g,a

S, s« Lok y ol Hyre %ohwa o
A&L ‘ Mé/)’fﬂ// WA ijomé‘f/f:




A7
[ %
@\ c V3. 5k \/E?_.

\ \
b, M5t /)h‘az':'//‘ef/ widl Witingelan
D untn ahs dit g oy ale ar
Qudl micht vevbiefa. Gfe €nta, w o
Gt ot Ui o e 2G4 Cro  Pear Aduvch

Strewuny eveugen:

3/ ((_(_(///;
i —
~7 Y e f oy
'8 d’”fﬂ - &
BY <« _

N D

2 D Mevael. volhlindpe f

(90 ety Hee ED 2l f3E - ato
df dlle Fle nap [4%&&/&4 ..
[Abs, fov lle pralifsthe Focde 8444
28 nopivlif 7 2 e 7220/
(=Gl ledur ]



108

9 ED Dz//wwéké/drm&a
91 Tompanbal vaem wng V%kﬁv\ /D

(o Y e o dem. Raw. /i vtostebion,
S omfer Cine /%/( M /70114/1,4%/ AS
0/%’ v A acelle /(()UV%. ﬂcyeyp,(ﬁn‘_
e, —&iqffvl/ 2.03.

o /R A W;,',,L /(V"ﬂt/% {X4/ --—/)(0/}

o é/br#/(ﬂﬂ%{/% ﬂ/é’r(/dwl 2.8, obie /@/46

A)Er (x?)? < R*
¢« RN L0} mit Ugelloo sl 2R

/&; x =0 (i clirses /QJOV&(ﬂWVZ(m,,
S‘le(/(,,{é;/,/

oS/f ﬂu/ /{cjoy//.&toé/k ?ﬂ E (OIZ/F) ﬂd[ék

xe (’7{—( 7(—) ‘ 7 g7
(/Clz'[ ripin. Zrl:z(fu, Q
koow( ﬂyﬁ#@“« t\é\/
O

L/(/".‘/O/( h ay é’é‘/(/
Wil quas lcomm e, //




s /X 4 o KV&'/}/%/C . -()(Aﬂ ﬁgoV% -
pbons | g, e Dreike a0 8
md 1, 2usth, ér?ﬂa‘

M&u ohs Wiew /;/M/%l/ /VM”V& Mgz/ﬁz
CZZI y/—&éﬂu /?aam/f s ﬁw%aé'ﬁ‘g,a/
KVLU&‘:-L Y - o ﬁg'/}?// /%%w‘z—,}@éar(,
/%nh%/@//.(yé@l " (= ART)

él//d'/'/‘ D %JOV/- vl L e éf%%&uﬁf/

LS /7(! Oty [ ol 1'éaten ¢ M()Mﬂ/y/ww,
2 ploides Fowun .

(=

X L
@’%f Tﬁ é\ '
— ¥

/__/é_/f_’" /(4 g hﬂla%f@%c%"f%e %(Qg'/;r/(({ U&a/-
%ﬂ/[j LoL do Woowd Lyeld




o

Substiclpde Sl Aus bk -

——

ﬁ/a&w def 11 ol el stpadl. con
J&L //()Orﬂ/.
Dyp: R* wid viy Debackde &
Flrgl = {41, 40}
N7
| /"//,//Z..,.
/’7/, — —>

— 7 X1
4%/4/W&h& Zwﬂr&éva ‘4 X’(,\/?-.'

4 2
l Vﬂ(’ﬁ(&z—/L { //6(7/2"(X"}&

5y %‘5/ 2t /8, X&W %Q@Vvé(/‘/
oé/ﬂ o es k/ﬂy// [243 0%@/ ol ol
‘&LL /_{80”/. th’{%ﬁ‘f;('y(_ DC/W
| G kbl 1 i Diffraoligorsh,
/. 0/%1'(/4] C9, ‘//#7 /DV/ //
@ — Fuckhon m{ - )




i

(;X Wi - (//'x _Z
Pt ) 6975
D{ A —‘é@ v e 1

e Nl Apb. %/*)D { it //ww/ L{ .
&/#M%A&’Lflj C//MIV/ /U&(

s Dl Ao Gl Gef 7 Gtk Lo
Woovd «J/Vﬂéfﬂl//

o Ma Kon. o260 D/ lne m/ @//ﬂé/‘@z/ '
Woord Wﬂ/m‘é&:ﬂ et wedtn, A
Yonponmbna 7 clis v D) pobioipe Gheh-
/M} &'vr(/,e%"h/.

o [Maw (e Wooud rtthseln:

?:‘ (/"[xjyf K / :(/(/5(/__2_.

ﬂ?ﬁ XM“(/ k! %= 7&)
o [t Ao He d 1ot real burihl e %vc
ahf'f(ﬁéﬂat'f (// 2 /(// Aty (J‘i

Dx ( 9;/«/ Ox'd

= //V”' - -gii'/w' //

xJ



: /4
’&//?/foéa Nk, e Trae 2

//UOV/. YA ﬂ(x/ s W&A?Vé/ﬂéf
94’42(/, é@ﬁ'nzm il utochrl %00%
ol | Gar bia (b di Giscn DK
¥, € (& il

— Dthacile ol /amwz/n‘f/n/&
%VVM 460/1/&4 Xy ! N X/Q/é((T

%r('/ X(Q:O/:Xo'
— [etmte off Bsp. RE e x_ - {90}

<l
NI/ARN
/\Xo\klé(gw
W, = kg 1= {0}
G - {0,0}
K, = {2, 0%
K- {2,4

/@g Zoe: Ween i G geriindind, (Lls dlie /
Va%/o#w«z« /(’Z(a /Z Uben, f/oo(,c/.n%?/ Oﬁ&o{ mL/



(/C/m, ké’d/m %&f%, s fle Ham audn s

/1; cller, G Aol %/(70”/4%/6%% %M
ﬂ/'c.//_/

vhe Jorhndphat
H Vueve aus PRL X,
V. G (%%/mj/mm u, Giow UL
X 1 e /éw/'m&mé/dffa oL,

Wavrtr. Zuvd k.
/ ﬂ{V ﬁ&/%ﬁh/Véam 7; on bier P /:)Q/(/(
Il ol WJ& ol ﬁa@@a halpele borer,
7'; L e (Wl bowrcun . (Han tasy

Mdﬁl‘vé'&l‘ Ha'e 4)07%@ pméc )



my
W’ Abp. /(49P —Y - (/(/)/é’/(;

d
(e e p)
D/é 6’6{0%& D%’M:%’OM oL, %ﬁv%fég/kz s

O;élw 04% J/J/VoA)M Z /(w/(fa, el
é;’LM'V%@/ WW/{AVM /Vﬂwm vl e

({ U = -[(/{‘(X/} L (/"‘—,—2’.(_;‘,(/0' //

Rerspelman ot auf plec
@{/ d’éﬂ/ ﬂl//(///ra%m kﬁhL v, &Zuyf
7, !

QW D/c %ﬁéé’“« 2/{0 64/45&», Gine
274’/’\1 Lo Tﬂ %’(t/ /(/ﬂC(f /D
Dy=0= ' il Ao kb -
/4/;( s %/VZZ/Z (o obrese /Yafz'f,
L) Nled Ohé (otpounte [, ofs

Wer's 9; /f&% /{5’1/ 2l < (4 )



P Mns
Fovmelere Lpccswaise {

Die /sz/z dle 7/; (/(— (<) (54 das
ﬁa;%ézﬁm‘wag_ (thto feloe i
Snidle Tﬂh«jﬂﬁ‘azg&'uﬂcg:

= Ip
Y/l U‘W

_ — F & i

N /a/mf/mz/mam Lud 1~ Torme

P jeds pe “ gf @/*a&/ @/m/a%é/_
voum. [m ok o 7},‘*;@/*4@,%
Coompmb ol pelebron o lant  Coueltoru,
- Boymer. = CGvelobor floer ot Abb -
fr2p == @p)e ) (%@/fé;

[/%VMAG’Z/I/.’ Di< 7})( Litoln, 2 Cemmen by,
/ﬂ/d&m abalfownel . A foyma ol
Solnille 1 4/6’7 bonael ]

£y sl Klféc(ﬂ«{ e Awale Vasi's Ao 2¢,
el 9( 2l %(ﬁ‘h/"//rﬁ, ot il

"




Mé
7/; > 9“ [ /fp > ol ( /X,/JJ/ j J(J'

5

"l
’ /ow&/ow co(f/ = LJ('%W/
p
0 @W&VZW/M = M Tovn () = (4)( (X/&(K/'
4@4@&%&:} aa,(/ Wéﬁr%/ﬂ(z
)+ 10, 07 35,
Miobe é(mwkagﬁr Tatts or ine (Ubnle pt/

0 Cow tear HAiere aty Abb. ton He

V/éﬁw%@(m’ anf ie A Tovpen ﬂa«‘//é'fm ‘
U e ded wd s ge

E%A«aéu pr.f =z /@z&v Fled. 7/ }%o"mé
ﬁﬂﬂ'y&%ﬁ/k}é{f" %‘6 A- /CO.’VW v = 9(‘//
Lyclch ¢ W’mﬂ/ it dln d,

— /' _ (‘ 9
s - oacy- o |
/(%Mf(/ﬁ@a.é Wz e « gelovk o DA @ botor-

Dy oot of isi Gfiuitd duc dfly)= D,/




"7
2L s

Dl
Ketre o ey s U |
byreeday g ty) - g;fé/*’/vf%/= o

Dxt

(/f/’ D(/ 0‘9{1 \/

735 Ustune p- Tormen,

Hohwe p- Bormen = Foldee | ole (hide
(7/:*/4@(3 Qe pen.
/ (fiv elte /eéN)
ls bt o b Cymm, bt e reecem
= folal cwhsynn. letnsov — el O /acj P

° Ve . L /7f/. p=2

/7 67, Lol Pasis {%(/W/yj/ ’}J‘é%%}
L

/?mm Ae . &Z[Wam /fméﬁ'ﬁw& “5/ 7’/; .
/%;((@/)(4//9%2,/; Aya) dig)- 5 );
.4@ na d Lo, /7_"‘/@2 o A o]

/



A8
° Z,'c %)«/ /« B vme 2. bl e Ao, Ao

«6(//)7( /73(/%«/0%)0 1l e ’1%714/& A’&ék}m«h«

/

(5/4/.” (6_(,0/
* Syl cf"éé%( %)’V e Ambsy mm. U bo -
raume Line /W/L% BNU 2L tiuled,

A adscd = e ‘@ dhed — i o A

%4’/@ %}‘u /D)Z.’

/! K ffé(o') / ,
Ax ppd ' = é/””/ e e a0, 5P
b p " 6
Wea(je

'/5@- J-Torw.. () = Z{W‘J A p )

- Forwt CoPle) - A Ly ‘
/) ()() (D! cli"//')%V /‘"‘AVZV//D-

o ﬁ{! QJ/‘D(\ Aﬁr . \76\ (/‘w, p/'W%_fl'y(_‘ f,é./ lr
7 optmeude “Top- Povima " w/l o=p 20 Ge

3_ A A
a3 W ’37(‘)«()'&/’(;‘%1/10&(‘ = (e /k?’z/xf»o/x?



nJ

'%mﬂwdémj anf Wedvra Geer (Hhdo -
(el :

olvw) = § wydcaded (V0 wi)

= Vil
> b bo s /Jv)w(/// . {4
— %a;ﬁ/m{ 46£1</va

At wf —> W= f P

e v=vg . w=w?s

A (e hns) L5 0, A p e
° 5&/2&&/«/ Zfﬁ Aa2e,
- A~ apa - ) a

&*Fgm = Fona ;éaé'da,
’%\//1/ W ha & ¢ Bff A = /(/L’/,(/“

JA = 5. Ay A ladhev -——Z{/g,(v,?vz{ﬁ/ﬂ@/;ﬂ&v
- /’Lf’;v/){%ﬂ/xv = F=dA

o Mae leem. p—@wm Ww/%f/pé?f(%
(el wwide 2f Podibl o e ).



20

//" ; Iz
i érp(n'f Procdleted

le L)/
%{.: (/\)/)* B t
I("’(‘ g ﬁ//(/ é‘)['/'_”/' (A)(’ —-.(‘
1 pthk i 170 b et T

/ Ao mah'sde et X Assorihulel,

0,’5/;4@%‘(/,?@‘;[ (o %&%‘fymn(fv‘?‘c/
(/_{E'.i’!’!-’ Wons :shent mit “Weben traonde.-
o Pmé&b‘wfié : Shrcba " dee Axl'g '/_

A(byale) = deolucsk ()P Py Ao
0 C(//%%'f((/ Toled . AL e 4(%44/ Lt ws
/Cf/ﬁ‘/c — D OM,/ [on? ﬁ/&;//hﬂ&; Anf ﬂé'umu/
Ao (obet we RE qumelitn. Hok ma
At 2uca kb 5‘2‘4 ekl ;20 ﬁ%,l o

Hie wobioliche Abh ot

//Mg’(/ Sar : el frep)
R = WP

|

Def : P _ Welek g )1},

A&ﬁé j"/ WNZ /2,0/,,(/!/ /(/((/n/( %ob&u




24
%2" s aLbhokibr ey, ole s /3J/z.'

F‘ 1 /:/_(-,.V/fy/c'/ty(}(l/

2

c 20 $6 ~
AF//‘" ) ’ZL ?—//wn’ Fo= /"/W

A l—;/{’fmé'()m Lon p- Foymer,
. /%u Kawn Line /— Drn, wnahivrldhtonase
pheo Uinc /Q—ﬂé'm&w/&m(e %/7/ /V%’o(e.
/‘wéj/?(/mu. Z/J’/g_ p=2, A= 3

fox? ,
/%‘2— W= lin £ YT T, )
/V—)m (=4 L1 //Z

> &+ CL
4W[L - oy
. Cive: %%Azm/ %

(Z %‘%4 /2' / Pavaldelep neo
Vile letrine Porvellec- ;‘M aj &
(/777//4 vl W/’ bt

c/ o/
AN~

—

0
p% Gjaaz-()vmﬁ‘zfl Zu W‘/g(a,/ Lol tal
52, %MV// Z/ovﬂﬁ‘ao/&a ?//// 72 /Dﬂ(/défaehv:r,‘fm.
//wd’l\ Méc - /} ﬂ;‘ &/V, 4% (;': SZC //QZ)



/WL‘ A"A‘ﬁ(")/%(/z ( Tutls 'th/m%)
__sz /&) J/f’/(/f (//5’,. /(;z?f
/{45/{74(4}' z AFE _____)]

=iy £ 0, 47 //7’/{ v,
/&w/o)ﬂ %1/ &Z{? p LA
Lw/’ ] /ﬁ/;ﬂ/ /{ID C‘)ffz-u/a (%/(/ 7

BéW’V/(Mhe 401& f&l,,[ %c/ /9—'&4/41 //ﬂ///%d%l(
/(vl (,J/) %M /ﬂ/' Forn 4//(/ M s, e IWWWP |
Ve Top= ormen inkgnicn. /0/ Porm e,

kaw’ ot (mmer  ado ey ,p-.: o P 7{

na/m‘b%/ abe W/ bine Fhid 5/ Diooe Aol
au Luole Gifad pin, au ) ! /L,/gyn/z/%.




723

M //{/0(/&&“0% Mheélﬁau/;({»é&[

e 04’7 ( 2;"/4 2}{’(}
1 |
~ sy
J1 \ ‘«
o >l tepibb i
Lonfates ondle!

O& f, ﬂ»m £ Fud sohe dAZWéym /;W(
’ /&z/én/wﬂaf. 2.3 /4///4%/(/%4 ﬁc%/,



24

95 z,/»/mf oo €D & Muvisedl. //%

o 12l %dr&é?ﬂfﬁ/«// Hnrdd Weld e
= /*2//(/ Aass ae (el o /@//Jv[, esr

N1Fprn ptiae S = e//4
WL

‘Be. Tof A—Aedk (% it 0-Form)
d(M%HL /7/‘0(' §WW MM,/ A %ah/#ywé ’

;fw = 6/\;/4/ = €& /a/(x{‘/“ Yx;))

/}V(/(Wujf\( Lwlly A
(rajelbue oty Tetk
Aert s o, Lot
o lfiv toblivey jekd A - A dF zeo
{/j%’f}/”""(/"\(‘ =z A4 5l e
potilie &b /Zs/ﬂ e A
(I = A (A% =0)
> [/l /VZ/&'M Somd [~ tue /I’//mza"r/(e

f(Z' 51%/
> byivkeny five £ f——-/ S(F)
RIE

& —Forn



_ L s
¢ O/A'am c o Falm 4 FarF

/*/:/{—V/: ~ /:AF/
@ FaF = dAnoh = of (Ano4)

v, A
todate %M'#mj - at
/F/r/: = \gg/{,\//(

Yibor 3o~ Ros e 00 => iwntial
@ FaxF
L/ 4y ¢ oGy %/fﬂhﬂl/ ﬁ/w Flv
Bepriivdtins:
Fa = = ’F AL An T G ot A ©

i ?60(/ gngD}g /t %/xérﬂﬁ(‘fm&a/x 6
«



126

“5): —-g/FA*/:—r CWLA— . F 4 }[

Z/Vgﬂyuf U é(]b%/](/,,ﬂ‘/ W» éd&?{ﬂz S -

Wx/)é'&f’af j’ _ -—?/[4*/_’_‘ ) AAJ /

f
7-Fovm

L

\//uv? ~ /Cwa”(J
hseve O/V/fﬁéu/(
Y-t (hot. AAA €

¢ D/(Z J-forn, J /s /ha%. %0/&,’1/%%6 %ép«/
n tine Sronwdldle . fgdreba. Do,
J' oll th@% ( witned @%«7 e utn
jW mew%ma 15/ &@/Mﬂ /f/
Cne 7-Fode i RV Matw apllde |
a7 Zw/ﬁ//é%/rwﬁﬁf( ’ M(.é/z/ e 9 [
Z /L/z/h’m% (oute, :

%ﬁj}m“ j R = /J = 3-fouu,

\3 FCiohe



, ad
3€ij7f;&f%/m//% %?w bie (s
/&’W/J (/ané/fﬂﬁ vor. S ab, Fméﬁ‘&mz von A

o //ff//*’:*ﬂu‘/

IS = [(C4[35F1eF « FarJF]+ dAsj )

L’_\/’—‘—/
2dFax

/é/hf/oc %A'h/@é /&%me m L Farl~
wipl, dors Fast = § F, (1Y b
//‘(7rw/w/n‘f/f 'y FM',/

5§ = /(—— JFA¥ - (/%/IJ/
(- ddaeF ey

:/{JAA ox - + MAJ')
\/—\_/
[l bnkes i peokell Vb const
J ﬂ%ﬂ/#ﬁtﬂ U%ﬂ(@//%.‘ Des (re st
ka! nidL /&uw(aﬁ/ Lsel
/(JAAJF/ = AIANE — A 0/-*/:)



128
55 - fm(.. oAeF s} )

-—'—‘7/ dF = f / dF =0 / Mo vety
/

[
Lo epen A%=0 & /C=a//('

ML mop (adlanptn:  ofs F =, - AE= [
'Duetidit © — AF < Je ; d+ ﬁ=7m
(/C/:= A /o%mizrv/ /”(h# /‘C:O/
* Lty /%Vﬁ%% dow ED Casrr 174
‘mé’m&/ﬂ/ wf [Pvrme Q/ﬂsz%@t/
—28 F=-AUE+ B

A

/- Tovm 2 - oy

bl € - Cl il By = )

‘.
.

— 2 7)7 IDUV% ZEMZZ Vcl’ba,\l//og/*/:: T e /1 \
PRacod & A{f—/ (7 / %C# it

(tadlet f* Fe & o
Shotees
/ N %’%e 7R K,QO&{A/



129
70 _Dyuow'k j’Z/MZMau /& e
¢ ol Cmyr/(~ Lm/ﬂmlf ﬁfa/v/m?
v

6. 1 Z/mmww/&/yawpﬂ / Tt

(e /fm/
AR fMedie T € Af:/{k/"_, o o
i
ol e, % A Teiddyen. Ablutos
M%ﬁrﬂwl«ahn¢ /1 A A
%4 W'?/Zf%%. //ﬂ gA'X %7,\/)(7

M%J&/ pé}(/ﬂyl,,g,/(‘,

L‘./e/v//(alé L»/L
Vﬂn‘e/z‘w {7( [Vl %A

0= //3/64 Jx/+62/4 )(/+WM§X/
{P&/‘J_w[«( v. b WAL JQJJJWJ

Wb ﬁﬂ& V//"Mﬂ&, \{/

Ml/ W@m %6{ &J(Y > 2
Gt doss: YeT F A AR



4130

=
0 =ﬂ;\ /, 4 (21/4/L/>'(Vd;</"+ é/%_ Ay )5 It - ma oj" JX/y

— y [ ° Vv L _ v
=) WM/u"-’/;uux = W;/_—g,l _ 6/7,../0( |
e 55‘/' = é/t/wé/v
‘&%ﬂrjﬂ%‘/ 2 wi' L rele hiad ﬁVV""é"‘”VW"f-'
/;0, i—//;g = é/:m'% = eg/ff
[ G Unhoo Sl dimp von € (El nlebd Wi
g ﬁ:.y ﬂ/&rd {W{z/l‘é/ a/é _
> AT _ £
i v
A (
aAp )¢ _ (0 U
/t/ ;/C ;/0+ eb/i /(/J
Lo L [
-_-:..:‘( - (/“

= /-{E = el + eTxR = /fL /@mé‘
/é /{ .-/ l
Die Tormel wil c#1 ﬂ% Wl T/ ﬂ]/

Dies miuss 5o ptia, ¢ EL B plode Einbtd habar. .




,é//o{ﬁ;}a [Jecbectivnp - Meﬂ,. WL %‘57/}{
Wil 2t //Wyﬂz‘cé'c//VMf /. 1G4, g&'/
(il (TxB) L7

é{omma/aw Me %ﬂm and| mit &@m S
Dlepa A 1L %éﬂm{ H<crs

[ = —W}//i;”:—€¢‘f€/ﬁz<7.
Die dgm()m,/&u @%V,Za/wm 4—%—4&

//%/;/fé ~ % =0 ;&/ﬁ dbu. o' vetr/

e Foomel /d'v £, e 06, Afn o
b s W'm v Az oV A
v,

A0.2 8&'{/)7/'((: //ovhy(f%m Fe ol

&)f& 2uid sl B=o, £=C¢ J(9) =0

= J-dhn. Problon




132
=D J{Z& %/ﬁtllﬂ-m WC'VGWMA/ f&é% Uire

fovd se wehivbde Za//(z?/wr/@@ s
A1 //)&oﬂw&r (o Az D/Lam/'é . $1 10
holue biegon o (=t/e tnot ¥ = x/¢ 2
A fwiortn, , o dess

A

e ¢ ¢

— =t => (=
fa-o* Ve €1
ﬂ/{'f
— 1 - (— ————;:—7
1+ <

( Do bt wen Led o f/(qé “oat z', &Mﬂm&m(
%’ M,’o&/wfa /"w'/é‘fyé% ﬁ/uaf/wLW‘tf,/
0;, ﬁéZZh Jre %‘e (///5:'&/014./ 2y

é/g(/%/o d&a/cm/é wif don Coeara,
Polmdiat [ 8lelt ) v

M': 4”’( %Lﬂ&/ et e é&fwf %'1/
éZ{/wu.éﬁuw ﬁu‘/m/q /eﬂ&‘?/m/% 7
4 Jo woe E=0, 8,20 §=E10 lo)=0

= —?: ceTx ] <« Wtrie //wa/umk
/ /0 Z—Wo'oéfm/p



=) Bé'é/gcw:/ e 1‘9 N-0-Sbame 53

°f%m‘bt X —> Xﬂ_f(')(a & {3//97—
U onolop.
)] B it
f -,

"

Hav 12 wltvoy/
[

v
2 ,
- (/Z\‘(‘l/"(/,,/:
== +i4) = 1
f
pa - )= —wle
(1101

Jv] = Gud. , ot fW»/z‘c Nl L e, o

=) ¢ =—twy il -

€fg%€§% el
T
- = (/Og—-/wé iy
/

(DM
2 /

/ Oq&co( borw e
= Bewgmy I8




— 139
.3 XW'(/"‘ "]/’&’/%’/ﬁaaﬁoy &r'es

Tl cbom s

’Z/M'MWVWf: J'/hz Svit ; f‘i/d%omfoa(‘%/e
’/4ﬁa/ﬂf:JZ4: //;V/"/. Vi ’/Z‘/M%eé(%%/e

N\

///(/ = Z/’A"/ {6—(—/: Z’éi/’_ /A
477 i AV At j,,/z; = ul 7
—
Vot i Rolse= [ Dp Show (54 laio &
g dewn s Shro i eatel povellel
Jirons /&‘{/,ma, reiton gt -

lo mp / obo olhe

/71 Golibvprdocn'’ diplecton,)

> \/;;/L’ n ! - Teth, o ld bt ¢
/t% p&lt/awvz{hﬂ
Ansleg DY 2 Shomohidd (il Judle )
o j/h(/f/aé %ow/ﬂzm/a



7135

/&% (Sosson, /)4,%/@0(/ E-T-lensor

v

jg/mf//u wvrd.  Dade /QV:,//L'MV,

= " fa I )
A
._7] /—/__'

flasson siihie = Cnerfre-

faghle ﬂ‘«%yy%f’m.

’ é%wy { 7 Cor, xall Dias bt et :

. A/g% Inivpie ! Inpads /VZL//WZ/
/Vc/m/qéh, Y 9/& 7_/W= 7 %&v /'Z/ef V.
Z&&( ﬁf c':-gé’&/l 01%/ M U G f/n)%
Lt /s < 7/40{44‘/ éam«f///ha./
Ve fl fotw Aespest b 1 ) TET-

. Ll fes . Gheses (ki %//( ' /'M@

Sirln. BuskeInte, sk oo, “2ovick booilen
Lyilln bl oas Ktlrriyybom oo Shov:

/llu

(/14'
/ 2/‘/” =0,

" —0
@4/ - ;é/ V: 26 MVMO(OMV



736

%
;{aa_ 26 A . ? _ .
M-t /73

= 2.7 oo v, AV L
2 er&f %/O'MVJ?’%
=/ v
= Vit Aol
A, Z

N~
s (/{M‘”W, de v = AV
% &’/V/{ /;detow,/'

 Alles f/mf/e MZ/VMJ/ nid dad 2ef
/;AUWUGB%C ffﬁ,eé‘awl I @W‘/c e
[&"tzﬂhf&/e K JMA/UW’WWLVJ}/ </Aa/? /(/ﬁt
o, 7CCen @ bt omd 5/

o 17 d‘ﬁ/z//m"i! il amnd] aef %/( L
&é%‘r/wufw'u%‘éfﬁ/ N ahe THO f/ﬂf().

r
\/955&74 f 7,_/Av= (f’f/ﬁ/w/éwv+P/7/&7
Dk _T (olte Bewe's )



y A3 7
OZ?Z%/V/(W/?_! T/ %/I%M'bvz I

Juss dor JW/W%%&_ Hoik, e Bounied
IW /;fl/&&}{p// W/ﬂ dete Lov ollon.

Al /Wem tng 2t go. Derleatd /Vcﬂ#

(r

T/OV Q// 22 /(f/ﬁahl,&w/wv/%/m/ ,

10.7 /WV//( - Jmpuds - (Chpp PCr ek ho -
Wapuchsoben, Leentes

ﬂ//t' _ v
//V/hb/VOVAy} ;/f =y »

= ZZ’% = e?f_/wyy
&/ﬁ{/tf(/ﬂhj 2l vh 700 Shop. Obnd /(/%gﬁ_
plikadion it Ny = n

L'V' ‘__—-lﬂc/y
V{/”: /:{ jy% /L/Q@V

Mﬂl'[ /Vexueéf

(st gl 2}/7/_1//‘4 (siebie ofen )

Yaton'e



158
o [Somne ¢5 tms /eéf'mﬁ‘, e redife Seife |\ olie

> ,
;E‘SVMA - 22/ /FPZ( & fﬁmfﬂ, / lrcbin, e
(S p0y @nad

2 7——V/<4 ,__V/(., _

VL factpa, T /,47/'{ 7 .
/J/?r %(/f/hﬂé/ dé. é:‘—f.—é/;%\a//w»zf Aes

/ﬁambw s

© Wripcton Lo, be pranivgchile Form 2
e ol en

FIVR, - P(FIE,)- (A5,
PTFE N - 5 (0°(F) Ry~ PRI,

Auhsy p. 04 Fev

;f///ﬁ”//?v/: 2I1F%)

h&myf, /Q%UC% "% (% YN 3

oy

_ 7
g oy,

_ N

f/(' 61/

pil | T = FIF™ 4P

4




135

47%@&4 Vore: (T 7 T
5 /—e(d -t /L'?ﬁw'c /':': 0

%HWM/dV! /V@é Lyl /QV(Q/MJ ol

///;t/g nild L érqﬂ&ﬁf /Gy, /Ka'hdc Tr n. ¢
ST il G ST 0 adbiene. Ll
Hpheid o hd | e yernchn'e
i Gpo Ol (Wdbe dapa w ART),

Wonmodaw - [Staa o, ey Vot /4.
/> /((wt,em‘é ﬂu‘/ /%%/OV»ZL it
Dowe. fogh TJo £ T, S0 dora
f&%&l‘&/anc Z/}Zza//wuj //'D,Wf&”_
/z%zt/ﬂ/e G-t Thom s Gj/;# ") Gtas
A Tpnsleh' 003 16 (pamome  Her W/zéwy
o x

&1&7:"@00%‘/1 & \(AWA

7/:_%{;& = /J:F/ﬁ /'/71 4%0 aéi’ %’/V’ﬂm&

6&1/ fh/«j{(%y(/g ﬁé’ﬂu'/ /\J// ﬂ/&/c’/gj Lun,




Z
V-to Shon b eleih. (cctuvy dle

(-fe //OW/UM/-e O ¢ Cupen Lattae /'fn/(z//z,ﬂé%é..
Ta = () = £re=7.
Q/.
Ne 1o %%/uméa o %ymf/hm,
ditle Oon

%gmécj'%%aév —

/m ~(Je) = (ExB) = T |

L/
/4 Zé%ﬁ?ﬂr coéz/ﬁf%é /fl/éég&.
M 4 ﬁf&kmf/’fﬂw %/V&n/mf
/h/ramyf /(4@/«/((/—(//' Q /:V/"—\/‘W
 Jehe / Voo £ wutie /TV ﬂ/— J//"

= JVA) - A7 -

f
Welle 2. /7 = 9/4//{4 |
Véf&&r/a%(mf ZUM;Z——- Z%Wj : o?:ﬁ/'-’ o,




. A
éi}&h«g :

Utz Conlomb - Giteomy 74 =0

e /h/&Wﬂ,A'ZraA / Mgt f, oa'

Al = -84 Lo %; %4/00 i ST et
bl //él Ok = — A Loy Be 74@%&&‘,
f/m%@%‘?/wﬁ/ﬂ A Haes htnso wae im

(oulom - Fll imt el De

ndshidpste Jdze L Oie ficsec Fh!
dn. Optrabor O Side patev .

o L mose, atro 1A= 0 {ite
brds %%J’ /ma/zy 2 2808 ﬂé}/w/"w/%
f%g&r&u ‘Q%/ C?g = O / A

o i wpllon dhes et Chops e e,
%&/w/z'/m/ il oy wpntn [dleode
é/é/ ﬁ?bfﬂ\/‘/’ﬁ/% !

A% (Ve x
V/X/ = /(}—-——- %///(/g

7"

é%{/‘/ L WK = /(/LX/L', M'y W«Zﬂafm



142
d/éo/ Um . %OVMMM(— MZZ“,/ it oo

o /e/%/WT e Foller wou Powni - tu
Z(::W/_r/z/« /TDMM}V «7;/]
¢ ,
[ =0 = “ = = ﬁ/_\é Z ~ //(,\/
7 > 42/ % 7/%)9 /(;//é/{ iy
Wpp o Ulnbich - Govleeit oo Focar. - Tuyt
(e LGl o Vi

- //4(‘///4/(%%(&4[/2 pel  fe” =0
frapn 2o [ourice 2o Gymp vou 69 G2

DA /h:(j =) --- @(/La/?f Tt

= Al - /&Afv/%/é e

2r)*
Z“/)/%. A" 15l et . J&Z/
S Gehacklc Ir o Re Lon AT [ T ode

=) %/[' /‘!'L fap/x//?(]fardé.()lfl (0
i, o ello. oo TOVI

A0 - £/ ) e

PO/& Z;a.#.'w‘ £ oheto



J
> [ic,/mdo%w&(/«/ (zle!. V()%j el 2k "
cholarr. BRE /'w/é‘imﬁ/# k=0 , gloss
w=z k= [k = /m/o/%/myau = fleose -
Oﬁ%%u =4 /=c).
= foine Disptvsion => /{é%(;ﬂ (At -
/04/(e/¢ v lhiellen Jhve Povw
7 [Ylvisehion & Tl ta'vicer.

e T fepo s v Dpupl e Sl lichn,
Lt o O mascloten gledlarcr C/(k/ v

the 4 A6) nidhd cuabli gy
euﬁl/i(? =2 k/u[’/q/%/ =0

/;—) e M% ]4/0/1 (/ P”@/"‘IQLI‘O#(@L/

7]/«%/@@ b nue obe /?//h/&m&a G,
Lyelle f/&////é/%k-——A/&/
E--FAC9A = [~ih £l /‘/(05//(/]6’%”

K= OxA = /‘/(—xf’/é/é/éx_



V44
° %ﬁ/fa& /’)7%%/0‘@17 ;

F Wbﬁ (elle ﬂ!'ky( C:(X/ ﬁ/x/ ﬁ/(/[f
wléa/ow( 2o (Vewmd Tel ar) ello -
O(é/w/ : é g L /(

e ol dies oo B~ lexE
ol ricd A,

* [Giv E’é\‘#c@m (i |
oo £ = (= rll*co+ kOE L)) € hex

N

_ Zoéﬂ )
[ clewcttelzo]f

= /’(//671{”+ /\/%O/L{"/f/%x; 0 v
(oo kA H= 0]

g&/%e e & ’&?// le . Pavalled-f
y&%&ﬂfau WYX { _ i./ C//

(7 k=0 , ZH%)
< %o peept, %Y”L £, it ta &0 b




(d Kavt oD A 2 Ml corrinh 145

(ot ltts. ////Z/fm/.' /(a hol nad /Q’\’""‘/Wf
/s é%w/ A =0 (wnee boof
Gif fro beeit aovrp (Vs ioleced

O%af( %ﬂ/om?, Diese e

—

Wat, Mhh%/ o, 5//=0 2l

wihton. |
v o E = K°Z, 6%)(

i
/>

a——

7 = /[xé e’
‘ Oé«h; @(/&‘&(‘/z Folesyitre ﬂ%\/ A é:/f‘
[alte £, 1l

O0uA: kllé . 7 lE



176

, — a2
%@N&M'/" /(.L = éd-f{fé?l/
— y 2

— o [ G, oSt — @5 i, _
1_73“/5/-.- e 4 2 L. / ) oL = ~wtelllE

Ly Woman e, € tn do by Ebone

ath /L%/y{ ﬂZ/J parcsz//(rf oL @M&C/&L
Jel&d 4 40
el d, b 40

/ﬂ?%f"; 'i(é_f/-“@é/ﬂwa;
%/// 0 /M/AM/
] \ Sf_;é

), = O 2,= Dy
é‘m/v/’ [e¢4: Re (’fif.L o ()
A Gt Oﬁ&aﬁw ;}”%f]

/2('1/40'@}//

’ /@44 n/yn%/ /i, %0/(1@'//(%%1/ (se (L
Ciwweve,  2ivdulivee 0 (£ ) elliphiiha
po/an'foﬁ‘du.

o May lou ud GML% P %/é&//&xz Z_z
s Wotapmst, il %/’Mﬂyéh}/‘wé Cvtttn




A7
oty linealtombinelion /&Ofu. Huschobtre

&'h/m/ /0//%'{/.////«/ L/K@L cnffasred
v 2/26/4,/12%(! /L %v (/{% : /(’/4/ %jg/,?/_
V/éf/c/ %%/ 2 Wm?f/&%!
E~& . B=(kp)x€

e

= S = Ex

W:(«w&l.& Dervelu g ek v
/éw/mj,tmc oud, el Cin.

Sy f/,Ouu. w, betle. _
/77’52‘%& ék e o ﬂk//))(c/ /26/

Aawil fin Jeete Ltme Welle, | f EL [c

13 Mebdloowaonte Ho4idony oo, Lolige
(lowr 2 (651 dosleeid ]
T, it /,K/ S8 =

= ox(Fx€)= OxC

> o(oB)-2%= J, (FxE/

v —~—
= Q0 = —

| KR
Ny
X
"%
%
Ty,
\,
|
) =
N
A

G\l
\
\
Y

\,.

> —gB8=--38 = ap

!
N



178

%&a/a(}zc /Q/&.«/m/ /Aév[ U (__7[;::0_

}(@/_ Voiss paecy 2usahlitd dhe Dewid e

(—7—>(/§7—= (‘_; d 5){5—:—-5— Mﬁka( U, T«
pdo, thss Le e o €D uldl
woblisgp pisd [ fristet p Al poroes
dhe pleclon éo‘mya/ Hie i Kl Aus
nalt-o0 4 Nefrefonn Lo E B
%A{;(&/d bhod feu

/ﬂ(m&’k& /Q&'awtjf Divr of Lie Mﬁvéo"#y
Zm/&y{ 4hm{7:xl e v 2 é'(ﬁ.l aelabiog -
[ et /%Mf\/@%y widl § okt 1 'my
12 [ebb %/a{yf(,/ ledutpen.

124 RelapushSe %é”—f&&c Fuu 4o,
jﬁ/’dﬂf. /QVYC\/(Z/“% ; j/(d /:’l//ét [::L/'V

[t F1 = TACT Qo - Gidwsp N

b
a4 -7

Anclos 2 af--8 5t digs o Fll frv i

—
)



/[{(/4046 4. ﬁdlﬁfw 7:4/ -4 1%

[Thole ﬁ(x,y/ el f Dxfﬂ(,j/ = — Jy//\/-y/
=> [ - ,
A //57 5/)(,7///9(7/_
dé,/g% ﬂfm.f/o/fygj /ra(/c.n.ah?- W b
é)é(/y] = A(/V"y/
Wi tplla el Cores: / 7, Cle/ = __(5_7/)(/]
‘/@ﬁe i e [0 e R e :
~ —rk
Gk =//ﬁ<é XQ/X/
= Llf)- -4 = Cl) = Y

1 ¢
= [(4(x)-= /44’ _ é__{b(
(2m)7  l*

B

%JMW%/CW
.fac‘m‘/ uL ﬂém /)aél/ 4//4'4/&4 2l m
(tulcliot'sctun ] 3o~ Fall, oo o
a/g/ _ ﬂ/j/( | 6(%7 /

A (%)
/{fmm folten. Dod jek{ () alle
o ol 5

—— — e




A0
fﬂ/@-’ Unsen p:}//&%ékf/«)//raﬁ)r W

a- QX?:’”ZZ*ZL —> all Vburticle. .
Ml A ngpliome posikc “ellphcd,

= Bejabe Ao THS e Loty s fobichs
(livs G 51— ) Gerhmmd (55 6(}4;&&/,}_

/6%1 wlzaj/% N MLIF(V pl‘///ﬁ//(r@/uy
= @z{%zf;%z- —> ey o
R
7 iy yabe do Pl § A ASChwny Af
Uwer Svpth anit h&w%/- Flicde " (o hwmt

[$9. Cindluhy - €
/ /e—-— @ﬂo\/__
 —— fithe
x i /
L Hiunn ol Fel. &8¢ pié cibirell
6t /s oo M gehren. . Somid Utrlitren an

e Eindlanhphet Ao (. 20 OG=-O

/v ko (=0 & & - *i&/.—-ao %/Vﬂém/
Mt/ Mz%vz «é&&(g;




¢ gu (xf%hlw Jerec, ot f %A%% L A

ahz%tf/ ﬂé’é ﬁ/“%” /W{f/ﬂ#ﬂﬂv QZMVﬁé

-—//c % ¢ hx
() = //4 A A rs @) oA
L/,//\/_;/f e (T
%f%%zov/mo!%
w RS >

Los@ e (44T kZ = (le](=]cosC

4(,(/ ok’ / WAl e -1kt (é el _,,«/;//7
erl” | Sl e =

U, dbe Miteh'on e v V/ adao 4/%%.

b /«”@v‘ (= b & (K= r 8 //

et
5/)(/'/ W//( "/(ﬁé’/(//_,:sz_é,—
_En L

—_—

1 - /
— = — g i A— —_— ’:_______
L Eaen” (- TE)
. Peoblen: £- Tuttpreho @é'(,/,/% £ wepen co

ﬂoéz K& £ = iA/‘ /7/'(’1 éé’“(/l A ﬂéy &%LL,
lv il le &/&&Wdﬁjé/m’f v, G 2psa mimen,




152

. -+ e
’é{]f&%pﬁ: ﬁ(/Véﬂé/e /0/6: :'4_-’1 et
— 0o E -+l E-le @

4y Lukyirefio %/@%f ol Re(6)-Act se

I //%JWW/(X&L E-Sbee .

/A7M" (€7 g § € ](4 qL(j(/a{/'(?(/fJ~
kbﬂ/mﬁ

s e e ()
— ¢ <k

‘é,/(('/ /Kyﬂm /é’c 7/44(/%&-/7"0&. 01/0%/6’%&:}’4/#
mwéa/ fdons o e Pl un i€
Gtvfdiithen (4 €5 0 om Ende):

¥

¥
> ¢ Miptidbedo. bl @ the el bpe 7
° @K{jf Il/vg(/l/.' g/)(/ =0 %A'-V <O— & = o

[ Wns<liet )
Dres g%%ﬁ Hov s Wercizfon. beit.
ﬁ&& %4% Ml«)/ﬂ, ! D (E7
o _/ﬂ____ __~3\/>Q€(E/

o4 ( X



1753

=) él'wr /E/ A - - A ' _ 1 EL
Y, E++(€ E—l+rc /)€

Tetalhice Thprindbans = [tnic Uty ittorche
e T S
o Pl ek tadn 1 <}w1‘wénz 2t
Vs, V/V/%/Z/W«J’ Hee Kutio< L2ds ﬂﬁﬂ/
Cho E — Ev i) ﬁ,,%/r@t.ﬂ/% Dmc.
t -‘é:' ‘I( = /‘ —(E
byt £ TIEE _ S(EwT)E ~ /C’éecfé

“—
Z O

Gor £ -0
o 2o madb. Caudrra, Z(/Wucfwf 22V 4
/)(/4‘91\!“ /?/M(z%mj K/ﬂhﬂéﬂ. ' A,

2.2 Residuencete (1)

. /X(Aaoélc /éom//. Flel -en, f ¢ - (,- 2“’//2/. |
o Mac k’ﬂm ohizce and) aty Abb w:—
ﬂa//offa ,mil 2= ><4+:'X"( (Fx) e RE
: fdvﬁﬁ(gfm (a'v OAro "IL/: /ﬁz——a C ats 727(4)1/—%)6/4(: |
/(- XU X DD, /03
A h

n=o

ML T e E) [ 6 xPe (2-E )/




, | 5
Wove pon obies <br Polhe ) e

B
R ffossons !
{) = = ¢, 2°5°¢
e “¢

s Tnltr wen o Oeres flic w2
LOW Ottnn (C’k{!-,p /&'-‘, Z+0) Nemnlk

/mee 7/ /&Uévnfdt//yl\ (/'Vl. %H&u(f/’ag.ya%'w
R N gév &"Ae/_

. /(//ﬂ oA 6L da e /: 7/(4/@,' /(/Mm;l_
48 /f //%,'e’/ %;z/ tine llyen tine
Taitebion £~ C)

b fofod Sh e Boltes tuf Solilen
o, kb ouen {: f(%/,

o Ly O YA Qaof i Otndere
Pl ¢ hhackes: {(3_/ - %_OOG,(%'—ZO)”,

Z%/Wfbé/l/ W(/‘/ /alxrl.ﬁ/g
L/l /(o"mm//.. Ang] U Lo ke éhﬁw‘;/ccé/
e nen V/ ﬂ/'««/c/d’/ R

2. o I vt -
/( %/8/ ) IA:C-ooC (2 2) // g&?‘ f,




ASS
(A/%a & Wav Collids vele € oid <o
prf Apichs s Lor i ool e, b/ew,
alle f/L/uéh‘/é’/% P Gl 190wt Z"i'/J*

die Lwl “nevomorplt )

S

s Bebadide wuns Ubion inbegrale

%———) Z’=£f(i/&/& = Lin /.é%ﬂ(%"/é(?"

°/%M lou. 7T ad (iniet zL/(/mé 7/
Yotploctr, Vo~ felites 7 "‘(,f )t

/(2'9?-/(;(:/ 6’6@%/%@%-’
f-d/@ = 1{'(9(%/41%)(‘/: ((f//éﬁ(z/: ({!ﬂ/x
0&,6M§%4&/ 5/05404/&%\/9:

W%‘(/%o/(/ﬁh()kﬂé /‘{/( ﬂém /'f/ ({?
bodehons %—& :

— (6>(@}4/2 =0 wal V,'l Vit //2/ 4’2’“/4&&:(
714
o (767, b - 3 ()~ 2
. / ( < / ¢
:—/f/@/-a%—i ~ {(%/ %{% = (f/z/ ‘J*f/?/-/ =O%



AS6

’ /%/M Jeh v Stole, Hinme, wit s

7/ M!’%L‘J’ J/‘(AV/?/M./M/ Ome T 2e atdr.,

(Waticlich Hiivin ' f olabe’ uichd
(bt tine Siaubalit 941260

7//15//?/ TG/~ TG+ /(m AL

A =0

° /3(%0(/( /0@/ ?M(J/folb¢ Lol - Kuve e U
f/'&/c,%m\/ A il Zwyfragm/ Hvd] (oprad-Feile

Foyon 1§ o

V(<

/!
/{W'f i 2o V"\'% fé’ﬂ(zlff s —2 0.

OB g A nti 20, no dass
ﬂ?/: Zc (2) - = ¢z
“ h |
(M
" /:ifq wid I = Chf%"’/z

.
(pg,wm(/bl tre J/(é} 6&(&/ 2(?/ = ce Y

(((é (O(Zn‘z)



2 57

) . 40 ‘
]; thfﬂl(éehf/ (ée (?’/IQ-:Q\/(éhflf/f e/c((md
0 0
= 7 - Z/Zf"'cn fir n=-1
O Soug.

’ Z'u wma/a/k %{%nwf o ﬁ’., ety tre |
f/'M(/&/a v botn i lald o ' /w, AL (Al

C)
-— =D <,
o

r Z/z)éomo«z/oé
WOL DH‘]’IM\ /(/ 4& :Z—k
Wil /?ﬁf (ﬁ 2,/ = < = /(M%{ /%
Z%am/—&u
ber 2,

13 Pelehliphe  freewsche Fll
— Fovhelen,

( o 4 \
&£
------ > o/é-‘(’—l"‘. - T e
A e Etle+ls  E-lkt=
— 0o




N 15§
v ltte t<0 wild € E{_ﬂa T € =0

at) 4X/DMMAZ%/ %////m'%m/wvﬂaéﬁu.
=) /(O”M&&fn 7/— Kuvve “o6a, //4V(é’%%/
Obhe Uf%j é(ef Lubyprey 2 duder.

// 7\ /Wué Pote
Ny
> \ % \/
I&/ffWZ ff&/ o/
*tatty t o0 e oL mc%j b, "
0(/%&2/&% {l\

— Cé
£>0 (/4&«4 CAc (%

-‘é e-—('é_l(

W(f%‘f( OVMLA(//W/ /% /(uw<

= "’Zﬂ'( (6 /kf _,(((é

a——



A58 1
' L ey
X/g'éf%a/. OAM /D( éa % /WLD’/JZ'
| £ /a ) o
Fwy ¢iue e
/(z/ el's - Zo i

ﬂﬂfﬁ&é@/r . %a :

/// - /0 j / ?

< j
< :/(zbj

= 0(2.)
=~ e (0. z) = §

-~ #\
v E 50
L

+ibet
_/( = f |
ﬂ/éa Z,g %/j( /

o' &t

£+t



7153
Q) = -the e L
(é.o) (er/ 2 (6 - € //Zm/ (e e

o

——//((Vé/ ,L(VU __(&(m/ &(v-«ﬂ]
Z(?n

l

z(zn/ v f&(/([ (/((M{"é(k(y%/]

r-t)— (r+¢)
l{n(F [Cr( f ]

(

/l\/VMW// /(/("Z/
= /&bgfo“ &Jﬁ/ 2lle £
£=x¢
Ol = f(é r) O/ P

’%W/h’m/c Wf%m%&w?

J
M- XIZ/.' falls Z(k/ @((421;4 W bt lle Ge:
Xp é/‘[/ o0 e 5(/()(// _ d(k—X,)

,{(/)@//
= S(tev)(t-v)) = i(;v)
&__Y/
Da =0, Nuttyl buv § &=

= Gl) = L= S(ker)(éy) L



J60

V2. Gl = L S(x%) & (xo J

2 A

‘ |
/\ bkt ‘wihl Ay

< > \ |
/ Koy ane hf/ “5a/t
X e KOMh"(ﬁa"//VC/
- \ .
wed Za/ &%/&7%
X
*0.
ﬁ//d%‘;f/c ﬁom,é}/aﬁ'(/c @h//o/e_
Y [
o Wi Craw i W%ﬂ'/{a&&l de “retacdiecle
e FL /4/7%1 . /%C'/ﬁtfdv'fl/m\f" A
Cfelels dee Guulle i dbe tadltivhe At

/éf{/(/m/ww%m‘wﬁ‘/ﬂa/ wr Gtits)

[ A ciede o ol ”/%Wwa " ﬁf&tf«/éc
Eloletn —> QFET [

Gx=g) (o wae ftisihe 2 Priklc ausf
fofﬂé&m’ké(fm él%!%//eé L X! .

Clegi= 55 8 bmyt) Sy | '\,//x/
Pt 7 e e

&6(1/%4.‘9{\( Ades 4%/’;72_____ N
s ?’&;’Vé(/t/‘;l/é%&t o - -
Ul L etgels von x.



74

PG el e 5{4%7/% Pt leLaobu
o J

/m'ytc,/rmaj (Oes Jeel 43):
Pll-Gotus tal V-t Shpomohiife ////A
S/ - 7%,4 Ny
Sishtt i 1\7?“‘/?”””" @A/
Al) - //7y’ﬂ/y—y’//'/é(k’/

Ut Spriielle LAaké =T ( Gpneed)
Leftrn:
Alte) - / oo T 86 Gcescoy L gtapily

- ’?//t §( s~/ W*gﬁ%//mé/(/
i _

T, = 5%%6'/ AR/
dhe //V%/?é e dn.
Vduriiohpo ikt hegL
on x Adutidled

= X' y(t) € R



| 74
//M(M/zxmff 9,/%/&// = [/X..,\// ’

/%/
WMQ
Wi abro Gindhne,.
/{){ g(t//
g <=2 (se-ytt)) ()=~ 2 Ru

(-20l,)
Y
“)A/(/_ ‘M/(TV/ 3 /7*'#(/'/(1 .

TRl T iRy
(ol vl) - ”;ft”’/

M,ﬁ,/ %mm@m/ U [atfacle, sy
/e éf%ﬁauhj /'Jl( abo R = /R

/Z’ G, (" éﬂ”@ap&(%éd:f
TRl RG fottuhal ©

ol Lodan [liplite - ol toks
Radelnare & Auestasion | .. rete J&/alé.,/
( .
v
utte Fespicle § Anwandluspen,

Al -




143

12.5 bt Cinte priactbinle Beueskon

, ¢ 7
Q- abho y({/r /ﬁ—*‘f’f/ @ﬂéﬁadq

Swcin Tl b X = /X/
/{JVZ%L/ Elr éda&wf a2 /3/0644/%/7’
Zﬁ‘v%ﬂfé%«/r § = (7/6/ _

Fel: flute (R14 R0 \/

/?—=(7-(f-—fv)+§ o

o
Da 2-t, =R wmd R Liddevhy 40/
2= G« () €%, IR

R I i T
4~(/2_ (4"VZ')L 4-—([‘7'
“ ot ype Quoat )

R = ;;Z: (&,f S )r fl/wwf/



144
/%/A'W'f,m “) mit

(|
U
BN
-

{§
N
<

~N
4
N
N

6(40(& AL /w"f"l von C 0 (e viber §
A ﬁf/// f—: ?,y’;_(/’—é
= (/- Af Lasgighet " /f;/
e Y ’&%é’&hL =) (—}7/0 (7&,
’ ik

[hitae: (w5, obue &7
x? @,/’20)?“:"5/0&0‘/ML/%/MA/(/

+q -7 7
< Z

jcj(é/’?]}t; N P




* tontee feleaunte (ormed %;V /4/0/
ﬁ/(arfl'wc 2t ach ol m( /17'

— (7 ’(7.\
%’#'tkf_—’?"_ £
TR - R 4 IR [+ R
o~
W‘%JMC(I\V/J[ F(VM‘&/%
Z/ijf
- 27 o
= = =L LKl Er
A7 gr (% ‘
(—/; = 7_({_/) = y(é—r/

a7 s |

—,—)(A’ _ 1. Q——(LL—V/ (

OZ&VL% Zh ?&JW: Dz‘fﬂ (/ﬂg&/ oteed %ﬁm,l
Wbl Tl U Zﬂé@cyﬁkdm/'owyaﬁdm

o, @Woé szé&tj&u.
. = o "i J o~k . (¢ ¥,
/707/"(7)(/4)— = s QJ __&(£ /

145

TS ey . Vi
- L P o) poten 2 (2) ]



'}/-:: X()'((' 4/{

Myu/o@( (o F
qrr
Z/é«lza/(o
40 A A

R A A A A S A

 Auslype awaly 2 F wipticd | abe
%/&’@cu/,

o M/, — %&"&Vﬂ%}u /ot

_ dben: Uhesere Toom

Y4 BZ/'A/%}( L. b fenth &A/

2 /‘M,, /(/6(401!:/

/4

A K,

‘27wéﬂQWW @g7u1/40: Mhe oA=0
a7 f = =2 7. _ = 5 (¢-v)
HA%TA=0 A //évé/f. EV /



o ’ 6 Z
A - g o B g(/

4/6&0‘*77‘19{ 79@%:41 ouS /(dl‘ffmé

a{rc i P (VG falle iy -
lisn | el wiv et hme Yo it

Ww( - f hablio W vesyeren

/{0___ (é V/( /* o
Wm/»( (L Q/“//Wf

-,-740 4,/,///[:7 WQVW//rW
7 fene obe b6 B)
ZZ&MOﬂ( Die 1 Hro-

Yl Ve lon k. /mud

E = -VA—qA
='f4-(r7~_>_<2@i(ﬁ;"/+ . P )

//t///uc

- f/r/ - (-Tv) 12) . /”/Vm/c@(

sk N pnr ivod
= ((XQV/;( _ f{}/
. - Malrc
:,Z/_,_?x/_x?/ /*":.’"" — 2
70 ( "”’,ZE:?—~/ Gxlbx ¢l = @) b ~@b)c
fx/('):;x)?/: Vlﬁ*&/g/f



A g 15§
E = Bx (/'):(.7/ / A Ef (n By
btna. Well ¢
(7 gollle

ﬁ’m/i@l)
Ll /}M( vt il o 4(,/4,{2)0} /‘5/((;

7 x =2 e
7 ///Tz/): 77 /E/ i ///zer %?-\( in? @
' A
/)éoj\(/(fﬁ‘d: we X /m{{
uf A7 360e prfE Hrhollu
& \6)’ " ﬂ/,'ﬂo(-f
./i/? Aclise
Tobperitet bt

A '/95(1/ /Z/&ﬁé .
f/Lé‘rﬂ, U (/W/W
24 (Wfﬂcnﬁaﬂmyj
o oG fardipled
Fo Exf - BI5(e)  (ELE

//,\\\
— Z4
ﬁ?@ P &= (maccmate

¢ Al .
N (}j /\ﬁy IZM:J/{&//




: A4S
13 Lelde, 1w /140!11/1’6

M4 Dieletthiscle (tvichictump tha ol

J
m ¢j’h!/‘.;f&£e /.VV(/iw,L?

- c—
—

Sx E = =7
e = o

Y
+ &

~me/Mf . DPE=S
7

F = 7/:: + f?xf
e Vehad ke tunéclsl E:

() E wvd ok & tvaegd Oggfﬂ(/fz o
(2) & tA'vle/ %/«VZ @ﬂ&mfa 7 ’51,: 7[;—.
e s fofn (1) 4 @) Ans e Lo o

nelba.  foid, W/'V/sz,

Mm«/fu{ (2. 7. W'JAW/'JVQ/ Nebbirtsse -

/2/ élrl%v,l &'L‘L &é&& /Lc(ff(/”[/j%h'//
/@'Véé p#o&@ﬂéwj

> [E]- ¥ . N /

- As

Z%?M/W&L deva Btuge Teitha, doof
Zé//, v Hory €f Z/erz'c f(M'AA/;



e

= = 170
E-¢ = F ¢

c Vs M o= e e Y
A N A ]
() Segh, tors Gioe ooy b, ROf
(vitup] (%7pﬁma¢u¢z<5/f

— 7 _R{~
f@/ = és&i?
U(L\\
- — C’ —
:DZDJ.’_ __,._.Z D
1%

(Moo wowst [ doc diebeln'che Uiy,
clelebnsobe  use A le , ot br fWeyw.f./

P

Pobestmg: B il =

(fow. D &l duk Poblodony
W/ﬂbh//

_D/V ZZM{QM/’W’(Q&,&L\\{ /’:(qj (‘L,
(ﬂ&(ﬁ /@Z&% 'ééfeyz
. E e S 2L A
D=s£ . (%]

emmm————

7 &; V'
/(;ﬂ %A&h(’hi = & = 6,7./{_/0—/2 C/

L

V/m

/(h«l Onolof 2uum  thep. ke



£
e ——— 2
2 (47 oo
L //&’&Aa/
-4
7L— = ZF‘;‘Z‘E - [57- Y
. Ana
(Gepe

Qdf &(// ﬂ/ /V'ZZQ/J( W il < PM‘()VI‘ -@r“ug
A Here o) _ )
¢P 35#//;% T > [H)- f—f

H’M'k/ et e hof the Swerom " ol
A yap " o
(m @/Z'f%ﬂ la/?’} 2t me B and (/ra?a /g&/)

s

Deobastdong: (7 folik 20 T

(

szjcm(/uaéea/ 4%64’1/;
D= pbl (beacde o s bisl, fiden it/
Y kel ¥ £ Aefriiedd )

/-/‘/—-\ ._hl = l/C-S- — ___V_{
Am A Am As Am

T



, A+2
[ %’kumfh.’ /é:/&,,fz (/f/"lop;__({f-

1‘ -
Chtmaly €xeled Hun] Dif Aot

4%/%4_ i bale wie [Ueraed.
Lrinded. Dien Sica W
o [thinsly . ﬂ«’{ ibe, %/W«ép 4/@ le
o Mty o Aus Sthomsde b bdlpodo, ¢
g st (ﬁ;=ﬁ;§‘/
* V' Aas e 4 C= As

o A Aus Z&W%#W/a%mf 7 o f&éum’,/
m'l M mer " 2ale o /@%/ A
4%0%4 hithvidin, AL o /o
tune ol M/%/aﬁ oA

s %«/NW [eplen ( re /4@06’/\7('&&/44&/
Mon. 0G5 Yheorclysihe erlvdl s Oy
dasc ELD  foure B—&//(/%M%Z'/h%/ﬁé dar
Slbe vl . =2 28 = o = 4

s Vwldon g1 | iy biekne Byl ek dy,
Wi e bl



173
e 5 /z'/[ ned e Lov

B=pi D=6
bl F € Hettnsipug lose Tlloa, nicd sy
/;{MHJVCWJ wn 4 Ao, /Qa/&n?-%/ﬁ
doai ol levigi ool
Die lrakric /f/.,z Hoier , Posy C::of'f
A otn (L Gt oL et / e b

it WA@ Cnddte (& odew T/ o
Ubile tatn (v bigpen ol

Ea4 5 BR+UET
Oz O
// /é//d/(k/é

/"m /{V/Z

( Godf=2 G Uds =T W
Gealtd ned, Dq Lot DX/’?
A3, 7 /vaeéf'(/(~% 0. (Tolene

a) &tk hostah'l
() Fee keve Dt K foolone Htryrdhiles
AN é—_:a é‘%o 1 ’I\I\\
v > /g
< 7\ Nt



A7¢

@ZEZK (et {10 brteite /4o me /zoénﬁ,?ra
/@%Mcﬂ%%%/

é?o o
OO

(-~ € (ﬁwj’/c Lo Dyst
e I<ln

Diprtec oot pevelicd 2 E upondbd.

2 (2): ﬁ%ﬂaﬁ/ﬁd & Vi (o cbuncpn 1,
& - oé/u»f A AY 2 wéyﬂ@/
Qbldt pud) Wew Gac Ausndb
o Dpste €~ émmf.

% Polansehon = [) Z’f

Jeof) poey ot ile 0/;0@ o aullelon




A75

P st pa Oy i frmithlle [offc
Behale 7elnlemen |/ ml oed IV

f‘M /'

MOaN — -

(:77NP= P(=) =0
AV

Debougtompe & (V) = = § Pl

Z({W‘«J(MZ.'
_ Mo Heke ik o &ﬂfa%w 2ol 1f

pecvurire €oltd ‘deflnandt (P =0)
— Jau nolla. Jie /Mké'f \f'um Ofdaz/%%
//V/vj%/%aﬂﬁé/ﬂ/ , {/-‘ ((x‘/ fc//%m# wr%&/
A /2 /7//70& 7Z=/§‘ A blede
— Mehnoe i dn, die ey (M(m/w, b b
Hobe am Dale wmd e por (odlinspon vl
J'ma‘é Lt 2066 sterdoben

Aﬂ/{é o Nie %czﬂ./m&f(/
- < _:)
/ﬂﬂf-(ﬁﬂ&u:/( e
V(ﬂc/‘,/a"ffol y L

%ﬁf,% LG ﬁ(z%/> .ZT/Z




> 17 — 176
:ﬁfZ%f:fﬁM:*&(V/‘/
b fr
7O =~

¢ ‘t
//&4/‘101/( Zﬂﬁﬂ'ﬁ/ﬁﬂ"d«/(
oéﬁl&ﬁ%dvé ILJWCMJ . s fg ~ ?q

¢ (rexwetlc PE = $pi5, (/42 )
A
(%/aff:- /&(am/ 7\
Ny
_ p .
’ /i,j/ G Jowidletd !
—_— ] ]
=D D= 5_; I Q[ P %C /Wé/d&dﬂ‘a()/
oxe - :?;__ far. D= = izfzﬁC
hWaelt 7
(o Feti-fflessd- Log [e ftne /) of/%/oasé/m

y “ Uy 1\
[cuibh it / ilbn'ihe
000 Dielobhiitsts Uotslonde " Jusee ph IR



177
6) (s snvbostahit

@ %@ We/&f 20 a) Lavd D -t ouyon
(ﬂ)védwf/u¢ 7)70& A sndder -

o o & 13 +o b &b
% g & s b ¥
ﬁn,%wf ‘ V HASS /rﬁ'ﬂ«é
((;s ,4Amu/ MthZh./

- A
JeAnisch %Wt/! L2

A9 ,~ = = _ /[ 4. Inv
fn :Zi'{— /Z/7Xx(f4—\— 71/(féL o
/(/—aj({/n)u
( /”/;/ ke WV{
@4’76/‘4&&@/
M = gIZm/LeL = ,IA?
/%(# Mol Gonker Torned 2w Un flossamen,
% /':j %J’ﬁ /i 2 0&«/)/&&&%\ [

Y (/Z;V”“"'C W%j Malo) 2

B%ﬂ\n [Ch hoslehle — e ma weg,

\w)

v

Gichl: 7, = #x B
R

\

>)I

Dustlih ovesadd fiille )



176
@ /40w4 mmj e a) Ltvdm bem
Z;“/&Z'CW vou. § feisr home ((/w( dan it
ﬂ’”’f‘ W//w&/ ﬂ%ﬁ// d%)ﬂ«ﬂr/z///’hp%a Covtr Otre
thdweied  ar: Doo el 5L jted
@(J&a too (1t S obrs &ff_( %%m%mﬂ/.

(e

e — _

§= Show =» D' B HE

\/\f\__/
M/J(MI

GEL - - [4E) 4 Tudlobyur —
7 /{ [ et/
(f

I
[MJ

(5
Poso Fatle Oﬂm&z'afaw ﬁ/ﬁwﬂ pre gl
Dz%o/%‘%k {/Lle/mﬁr/‘(/mj/: Mfr ‘{;Zf/

g e

AV

& T ok Pied
4 7 Pl (pri#e//%/
C//A‘/Z Dipolobidfe. (7).
Fliche M&%y Jhlte A



A7
/(//m, feon. md e /eoneﬂ»‘fuﬁ b A

baCogon /J; a/q? .—..-jg/‘?./f
A A

/f/alcm /Q”(KQA

- ?

/ﬁ/(\ = Vx /‘7 %M /(pa!f/rt?l/‘ﬂ _
o 3 ,L Lo 4
\ U Moppe it im it fJ f
(Vex crele "y 7 e, e oA
ﬁx@ = J—%*\TA"‘E; /(M, ﬂﬁ«wf&(ﬁ«(f/,
l
2
Ju P

1
Dotan seb'ons-J. AM .
(offnsidhtbc): P = ]~ P/

[ te > j:’tuﬂ"’"ml]

= {? ( Lintay it gf/”j %(fvr‘faéA I(’T & i-
ED> G, Thp zwscher G A H



440

e—

D%" f = ’),(/7 =2 &7’;/&,/7
f
“«(’(7. Su sz(/yA‘b:‘é;/é-j
(/M = f+ ¥ = '“f' /Dwm(»-aé,'é"la‘l/

gréwmﬂ{c/ﬂu(z :
OrH=Tg+D  PO-o0 ;f;
_ _ = N
oD = 30_@ x E 1% f(ﬂ‘fﬂe///
nid D = st ; = /L‘M
|
A+ %, A+ Ky,
Z0 >0 /Oﬁydnﬂ'mh‘j/mw

/ > A ’2‘5%'/( ( / Pmmﬂn'
=0 D{’mg’w/ijn«w

13.3 W, o Mekvic
/;m‘m%/«/wu kwm Mmat W/ﬁ 20

%'m(\az'/r% !

OxB = pgpt€P TV~ o

A//.V /éf}‘mm \/%k.ﬁ ﬁl(%l VA@Z:/ &2,/444 ]7;_._-0/
3?:0 el oo Cplle o (i Shime £



Afr

[%ZWOW" el kﬂ"um:
Jp=6E  (Omsses fircke)

f
Gitdbiglet
‘/(Uﬁﬁ(hw('g/él/j/&r‘%mf: r"jd’;z < f.{ -0
W
@" "Z/;’ --g P& =——§:%

= @(WWAZ% Zé'w/yq/tty (O fg I
(it ( ftie Leclesgns wane o, e Jitke)
=) f/'z,(, (/o% /4&&0&/)7&5 Vig = O
= ox0 - psE+ /L,e(;':: s8=0
DE=o OxE- -7
aA//Z/a/%a//, (//él hsrve nd) £oVa na
@x((?x/f/ = 6 Ox € + fr€ OxE
2 (08) - 4T = (-5 )+ ¢ )

/“é 9&%—( /&Gyé_ﬁ — Aﬁ—.—_ O
by <€ Pe € fEYE —AE=O



A82
o Fohus a«v/ e btle.,

/

Anmclme (T0AA) i Welllsfronf @ xy-Ene

> £ - gg/'/kz—-coé/

.2 “
o —pet  pfwr k= O [lsde o i)

e @(’)r' W%en. ”"CC% v ard /( //07;{()4

/{: ﬂ’&-f 1'(7u.K/
“N—

-0 Vééér 6 = O

Joul <xp. Da"w/;/v ‘4
Z- ﬂ'V(JWw‘}? . ety

ol d. e 6;0/;‘%;/(
’%‘KJWZ %é«ml»mes S - O
> w= ke R e
1
IStoh - e

/ﬁu W = /(///fe /.C/cez h = C/(g/
Zt/'.//. //a‘l(// fu € Lo @fwn% 4

- % ¥ [ dlhivicle Diyper "ot,/]

o S1 d?aée /u'(v wod| . ik, rya (?ﬁ
foura o € A (O noeen, ﬂ&:,// Ay e



lelly, (ms %«((/M &L/;%f& AF3

Tl Gucorte Digprrsiv- Gt viler, tmal

ane /Dwﬁm//ﬁ(/&»«/m. Bt Nt
an e ﬁ%‘%‘u‘ Fotee [dlien, %ff/é/o/\&n:

159 BH&&M/j /Z</4()m'm,

(ﬁ'[(z 2. /?glac&.f‘ou)

ol o (s
wil Dithh. lourt. btrd cmi Helbe otus

(ttocchscl. )
%0%(]7 ﬂéua/od&a Avs Ak /((/a ﬂ‘c/ g:( 5,
wo &, By (letoe, id n'=yre’)



° &'r'//véé?’/t/al e atee 24 &/a/ o,
/3 W‘%g%é /)44;/4 /%faféff{(ﬂél?/&a\/u
2, ///&(Za/ Wostn ole S CAlu el

ﬁﬂé%«/ ﬁ/fw&uz— AN NI/

= W, =l = g =W,
o famil Oies e Llmy doe fir el YRV X
Pl feane | Huss dhe Phese el ot
bt aly Fhl. on xTxct ol Sern:

> ek = BoR e R VR

> Pujelcbonn jeds L 3 (Wi &,
ébu/ lorix. Stone (5L /&'a]

> atl 4, bigr 1 /&Wau/w«%%@@/
§htue
Guhdeho /@//)fu Dy = (b, (0 ¢s, = //42/0/'&:;/

il //(;/ = //(:/“ he  mdd //C;/= n ‘e @vl

Al i Ye = /i @
?) nni Ve = 1 oy %f /ﬁ,uﬁé (e fw%&r/



7 /Dywém'/« ( Tultifat ot (attn, s

boler'sofon 6. Plese)

.M/ Eranottn wic dolalliede Faolluss -
&ﬂé‘njmyu on. ot ﬂw%/@%é.

’ Z{/ra%/e

fﬁ'z\h/r ﬁi&(/—
eebe A




o Bobachte bncave Polhnsation
,4/ E-letn /Qf»w*w/ gu- él—/%%&{

23
e
\1'7
u’é/ 5014,
poe (7,, =S
C\@/ % ¢ Gf(_"
\\ /Ue/eﬁ'ou:

5/)/”45 => (Ee—f‘,)fou{e= géfofff

%’;;/0»[(/75 -;7 ({ {//— f_

|

B~Vep €
i =5
ﬁ{%‘a we A, = 1 A, - ‘e
( 4 {e /‘ t {C
> A=A = an cos ¢, /mf?ﬂe

(x| 1+ /4r /4"!_ Véf‘//“/f

- 41— Av N CQJ'((”[—‘ _\)//v(e - a
1+ A, o5 ¢, /g,/; =

A86

&= [<]

(¥

(x¥)



A8 #

e Voo
W}‘f( Cos o + N COSY, n'= e

/(21- (7/9/. reltomtbn Dot é"//u” 4

AA@%}C Gl (trallen tiom M
Tl pl €40 = %awf&xef “n")

'%ﬁfu M,Z $e 7w Cof Ye

a— -

- 4
Ze V’{;‘, ol e ~ NcoS
B) E-fetil ovlhopgnel 2 Efelscbenc

; %0%9/1, 40\4%16 ﬂ/w ﬂ'l‘(.g/( A

V%
g,, n C\Of?ﬂe - W/‘é Cof ¢ @h(hm
ZC -lr- - —n - %VW Z&‘
{'{_ 2 s (/e (
- = | 5 - W Ozac[ffoq
Zg n cos ?ﬂe — M(/£7 Cos Vé L/('Z(.'{)(O'{1'< //

oo ek Bodhe. )



198
Vicomen e widd: AU dairse Viebfold

L ﬂ/@wm&wa ﬁg«/ /234

- (A ALY e (A Al [ B=gs,
(S’ /X LErefdutet = [# B

/R “3 Wi wi —2, v /1{/-

(Tn Fate mil (redeune egivel Lo &/
&L({aaﬁé /4&;&0&/&'% Oty v ,Czo«:/z'f/. M&(am'&)

%'4(&4 Daak /z/:}/; oles in ol /Q,‘Jmo%%.
M\’/ KV%? & 7% K/@Lfrau 2% 4
ine Grien!



	Inhaltsverzeichnis_2023.02.06.pdf
	Theoretische Physik 3  - Klassische Elektrodynamik (WS 22/23)
	1. SRT-Kinematik
	1.1. Galilei-Transformationen – Erinnerung       S.   3
	1.2. Lorentz-Transformationen – Herleitung 1      S.   7
	1.3. Die Lorentz- u. Poincaré-Gruppe        S.   9
	1.4. Lorentz-Transformationen – Herleitung 2      S. 13
	1.5. Lorentz-Transformation – Herleitung 3        S. 14
	1.6. Lorentz-Transformation – Herleitung 4        S. 17
	1.7. Zusammenfassung          S. 19

	2. SRT-Dynamik
	2.1. Wirkung für Massenpunkt        S. 21
	2.2. Impuls und Energie         S. 23
	2.3. Bewegungsgleichungen          S. 24
	2.4. Zerfälle und Streuung          S. 26

	3. Feldtheorien – grundlegende Konzepte
	3.1. „Effektive“ Feldtheorien aus klassischer Mechanik     S. 27
	3.2. Relativistisches Skalarfeld        S. 30
	3.3. Bewegungsgleichung, Wellen        S. 33

	4. Elektrodynamik – prinzipielle Struktur
	4.1. Teilchen – Vektorpotential – Eichinvarianz      S. 36
	4.2. Die Delta-Funktion         S. 40
	4.3. Die 4-er Stromdichte         S. 41
	4.4. Maxwell-Gleichungen         S. 43
	4.5. Übergang zu ,E. & ,B.          S. 46
	4.6. Maxwell-Gleichungen in nichtrelativistischer Form     S. 48
	4.7. Integralform der Maxwell-Gleichungen       S. 53

	5. Elektrostatik
	5.1. Feld von Punktladung(en)        S. 55
	5.2. Methode der Greenschen Funktion        S. 58
	5.3. Greensche Formeln         S. 60
	5.4. Greensche Methode für Gebiete mit Rand      S. 60
	5.5. Spiegelladungen          S. 64
	5.6. Multipol-Entwicklung: Kartesisch       S. 68

	6. Vollständige Funktionssysteme und die sphärische Multipolentwicklung
	6.1. Fourier-Reihe          S. 72
	6.2. Fourier-Transformation          S. 75
	6.3. Greensche Funktion im Fourier-Raum       S. 78
	6.4. Fourier-Reihe und Polarkoordinaten       S. 79
	6.5. Kugelflächenfunktionen          S. 81
	6.6. Poisson-Gleichung in Kugelkoordinaten und sphärische Multipolentwicklung  S. 83
	6.7. Greensche Funktion in Kugelkoordinaten und sphärische Multipolentwicklung S. 86

	7. Magnetostatik
	7.1. Grundgleichungen, Poisson-Gleichung für Vektor-Potential    S. 88
	7.2. Helmholtz-Theorem         S. 90
	7.3. Magnetische Multipolentwicklung und Dipolmoment     S. 93
	7.4. Dünne Leiter und Biot-Savart        S. 96
	7.5. Beispiele           S. 97

	8. Elektrisch-Magnetische Dualität
	8.1. Dualität ohne Ladungen         S. 99
	8.2. Dualität und Ladungen                    S. 101
	8.3. Dualität und Wirkung                     S. 104

	9. ED in Differentialformen
	9.1. Tangentialraum und Vektorfelder       S. 108
	9.2. Cotangentialraum und 1-Formen       S. 115
	9.3. Höhere p-Formen         S. 117
	9.4. Integration von p-Formen        S. 121
	9.5. Wirkung der ED und Maxwell-Gleichungen      S. 124

	10.  Dynamik geladener Teilchen und Energie-Impuls-Erhaltung
	10.1. Bewegungsgleichungen für Teilchen im Feld       S. 129
	10.2. Beispiel: Homogene Felder        S. 131
	10.3. Energie-Impuls-Tensor eines Teilchenstroms       S. 134
	10.4. Energie-Impuls-Tensor des elektromagnetischen Feldes    S. 137

	11.  Elektromagnetische Wellen
	11.1. Relativistische Herleitung        S. 140
	11.2. Polarisation und Feldstärken        S. 143
	11.3. Nichtkovariante Herleitung der Wellengleichung     S. 147

	12.  Felder bewegter Ladungen
	12.1. Relativistische Greensche Funktion       S. 148
	12.2. Residuensatz          S. 153
	12.3. Relativistische Greensche Funktion – Fortsetzung     S. 157
	12.4. Feld einer bewegten Punktladung       S. 161
	12.5. Felder einer geradlinig bewegten Ladung      S. 163
	12.6. Dipol-Strahlung          S. 164

	13.  Felder in Materie
	13.1. Dielektrische Verschiebung und magnetische Erregung    S. 169
	13.2. Maxwell-Gleichungen in Materie       S. 173
	13.3. Wellen in Materie         S. 180
	13.4. Brechung und Reflexion         S. 183



	TP3_1.pdf
	TP3_2.pdf
	TP3_3.pdf

