“) ?v-»lt /RN )= vt+ v, (516)

Gi) /(ﬁh%r =g,
% S v,
< P& = E: t- ot (51?)
\Fg_) }(H = O .
o gf:;%

G ;) Helix
g(H =%

) = o beat (57)
2(+)= v+
=0

- —{:’il&ﬂ'vxégsc[fwd
LYQ: jﬁ: - %-:3 r(++zé—r(+) (549)

() Ej@a) (sr5if6.a)-. x@) =vite, — i:; v (S0)
AbL Jory
Komp.
@.;‘( + = L, —> Ah - ! o + é
é) 4J r()fgo S er —\’%,‘S Sb—g
+=0 0

_éS: (() aLJl/Ltjj

edddry e [t -6l 2, &)
>R o

2¢
’ L¢ SN .{_).C-H-e)—e{f) .
et S =T =
Gi) Qeﬁﬁxhﬂ»v‘:
(59) [ cosY . R .
gg: (x?»\‘f’) E— é?g: f <cos‘{) = L()é‘(
0 0
— i*\fngigf &, 2, (5.24)
s v
(3) [3,4&) r(+)=§;£g+ ;_C{' - 821 > i;: V2otV € (s)
 LogonlEnge Dovsllny Tall o b,
As s(\‘}
s=v AT L asckghate 0
4 ﬁ" f (?OM zgkﬁjaﬂ- [913)
t
— SH—) = j‘ol.s/)> = 5\/(1") aH'I e s J:\'zfeg —
19 B 1[3(170 (w-aEDM[%eL (S‘llf)
=s A = JW %J-Q

Mathematische Methoden der Physik, Prof. Dr. Holger Stark, Bahnkurven/Felder/Differential, 06.06.2019, 1



6] Lyl = v (s)] (529 [habd o]
v (—F), (<) .. Leselbe

Litle: b, s die bl
de A b thmec)
Ty Al

lf\ﬁg: eboo + odes s S(\-\/!aﬁﬂdv*i kcm-‘%’palwi“v‘
WF%‘\CQ\: gif mf‘LF

QM
* FI@\I?.}‘\W:
! Lo Urmdlrq v /ol?& &L &fzﬂeﬂﬂ
— D;ﬁuﬁ»«ﬁw A—Lblle.\ﬂ

é Bwl—w—l% (6/\*{)1 OLF;M,\
6./ S&lwgﬁif

- Shlafd £ Ge) s arbmdt jeb— Rowpubet PG g ) o x|
@ Slor e £ 2.

< wa(— (:h-\ sy FEA\SSA 495\‘\')
Lspe Top T, Dctp y
/{/{arg;-\otouiis (-1: L. I lef A‘Wﬂal’;’*))

Foweﬂhﬁw (/1/

‘ (Zg : ~—
F(fj e[aw(/at(kl: f(\r)/\) s‘w\(é'r)
Odbovelly (28 Sl dle

)L_%;;ljf'&:\‘—w/
Fed krpen)
fitee on
> (’_/{:(WQ,\/@SL.\W Plasern
Lo = b LA
7» Lp: A= ke —> Lo = b
R
«§ _V;=><5>‘+)/_574—¥£_t
Lo
TN T A3 500 e n= 02422

Mathematische Methoden der Physik, Prof. Dr. Holger Stark, Bahnkurven/Felder/Differential, 06.06.2019, 2



Q) QQQ( s}«wmaj‘ws&qm (&Lh”fzﬁb{ S ph=U ?) (Ql)

Kllond,
Aﬁ‘éi e W

A7w Akl Laho
W)= bmst —> = bdt
4 A/Maszlﬂ% pr =0
UG~ A (éz/
U(r) WC::% - ‘:zu
c Masseples

W/ wa Pk Lo~

hascles (P»LM%M U=U®R) ¢y

ekl =R, UG oo,
’*M §= ,;gg, AN* ,«%ZL m
2-,
2 %o Habe e
Z/uﬂﬁd

(dey
U(S) ﬁel ,Qsmﬂ-l()w

&)

Lo
f + + + 4

U
(S0

"

£ Vekb Gl

'Dej(\ﬂ‘@‘l a (‘r) gwlma'\‘ o tQaww\,o[v‘{‘ P avan UELL\"‘V‘e V
fodt £, Gesdndiqhst (38 PC::; )

clekh (g /wbw* () R

. ey
Efﬁ /W\Se\ C?/MJY‘ (Mb\:/m—) Peld:

a (K) = 8‘.,(:2 £ /('é)

>0
/
> 'Y
s Seve Gk’

Mathematische Methoden der Physik, Prof. Dr. Holger Stark, Bahnkurven/Felder/Differential, 06.06.2019, 3



Lsp: a(xJN’f-zgr (<?)

i) B aen PH
&) kgt g Tect SE
n FA f o ’Zil@ﬁ
<2> ZY(JMoQ&r Cyl,«w«ep?' EDJ\: e

=S
ale)= O«Cg) gg /(2) ' .

4 o
@gr: a(&:) ~N g _g
— t|—> (\JE/‘F-(’-\J\ -9 L\MAE’z(aJLJ\

B ) kgt (qB) o TeeHodg i

k3

\1(&) = f(g,i—) o g\P

S

¢ P o] - £

=
'F(IASsij ;l\QZJ%«,\/va\o\ As;/ /{'{GJM}E\J\N'

@:pﬁ B(KJT mg_&f »QJC (_'4] =w¢u§.[

&(?xt @K

/,(/J'.TLJsbla:/ |
Lo =&,

Ze»e:;: o= W& r :ggg+ %5%

g,
wit e, xz2,=0 “
gtx%zgf 2 _e?
> Wx¥ = 0R2, 724
Lp2 f()~> L o (on)
T gt P eieay Tk S T
M\?LCSW LLZ::(c%
M&
€

Mathematische Methoden der Physik, Prof. Dr. Holger Stark, Bahnkurven/Felder/Differential, 06.06.2019, 4



€2 Mﬁ}/&}ﬁw&@\xfﬁxﬂ\'% im 3D

- @ E\/\Vvv&—g ij: g(x)
(-\)‘lf_‘r i MQJ«L’)MCS"&% AKX 717(&/%#‘»».;%[
Coid) = 56+ 45 dx + 00) Gy
-

§ J TR Torea (d) ) 022
EC‘JE 7}/

%
o [l Aaotjj ngetet] ’
A$6) - If N
/
G, oG- §6) = AS +0Q) (ers)

BB Gy £Cs,0,%)
e e Dadbandagh o §3,5, 48

V)
Sl xeleesed o Loesin
35
= :?G;J&/x;nhr” Ks) + =2 oAx,
- 2l ady,
s,
X
2
I 2 / +—£/') Ax
(X X gKS wide Pk I z
’l/)&/ 2, + W }S_ 2
XX, Y
| & 00
1 )E,.X,,)% ~, 2§
/35_ 9\<3
+— O(X >§”Xu5<5
%, 2z
%250

> Lk, e, xeds) = §Gs o)
=d§+00) (4

N - |
0Q£—: /é—;(‘ Ax(

Mathematische Methoden der Physik, Prof. Dr. Holger Stark, Bahnkurven/Felder/Differential, 06.06.2019, 5



