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Abbildung A 1.2 (Parabeln) 
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Abbildung A 2.2 
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Abbildung A 2.3 
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Abbildung A 2.4 
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Abbildung A 3.4 
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Abbildung A 3.6 
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Abbildung A 3.7 
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Abbildung A 3.8 
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Abbildung A 3.9 
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Abbildung A 3.10 
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Abbildung A 3.11 
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Abbildung A 3.12 
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Abbildung A 4 
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2 

w3 = exp (w2) 

w2 = (w1 + K - jK´) π / K´ 

w1 = Fk(w, k) 

σ = h+sqr(h2-1)     h = (σ+1/σ)/2 

τ = π / ln σ      σ = exp (π K / K´) 
2

2

3

(0, )
k

(0, )

  
    

     
21/

b h
1

  
 

 
  

0 ≤ u ≤ 10      h = cosh (π/τ) 

0 ≤ v ≤ 5      k = 0,2 



Abbildungen Gruppe A 
_____________________________________________________________________________________  

Vs. 1.2 

23

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung A 4.1 
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Abbildung A 5 
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Abbildung A 5.1 
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Abbildung A 5.2 
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Abbildung A 5.3 
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Abbildung A 5.4 
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Abbildung A  5.5 
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Abbildung A 5.6 
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Abbildung A 5.7 
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Abbildung A 6 
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Abbildung A 6.1 
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Abbildung A 6.2 
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Abbildung A 6.3 
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Abbildung A 7 
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Abbildung A 7.1 
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Abbildung A 8 

 

2z w w 1   

0  u  4         0  v  2 

z

A

C

D

B

1

w

A
C

B
z

B

1/sqr(2) D

½



Abbildungen Gruppe A 
_____________________________________________________________________________________  

Vs. 1.2 

38

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung A 8.1 
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Abbildung A 8.2 
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Abbildung A 8.3 
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Abbildung A 9.1 
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Abbildung A 9.2 
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Abbildung A 9.3 
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Abbildung A 9.5 
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Abbildung A 10 
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Abbildung A 10.2 

 

z = Ba(w,k) + jh 

-10  u  10      0  v  5 

2

E '
h K '

k
                                                                

2

2

E k ' K
b

k


  



Abbildungen Gruppe A 
_____________________________________________________________________________________  

Vs. 1.2 

50

 

 

 

 

 

 

 

 

 

 

 

 
Abbildung A 10.3 

gegeben: b < 1 und d > 1 

g = d2 - 2d + k2             
(1 b)d

k
d b





 

a

d
n F ,k

k

 
  

 
              f = sn2{Re(n),k} 

2
22

e 2 2 e 2 12
2

d sn cn dn(w ,k) s
z d E (w ,k) (d k )w g (w ,k,n) jh

1 d sn (w ,k) 2
       


 

2 a 1w F (w ,k)                                              1w f 1/ w   

2s d E(k) (d k ) K(k) g (k,1 d)       

  eh g Im K(k),k,n    

    2
1 eh d K '(k) E '(k) (d k ) K '(k) g Im K(k) jK '(k),k,n        

uB = 1/(f-1)                            uC = 1/(f-1/k2)                                         uE = 1/f 

-15  u  15                                                 0  v  15 
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Abbildung A 10.4 

1w 1 1/ w   

2 a 1w F (w ,k)  

3 2w K(k) jK '(k) w    

2 2 2
e 3 3 3 3 3z (2 k )E (w ,k) 2k ' w k sn w cn w dn w     

gegeben: k 

22

B 2

k k
u

1 k k '
      

 

2 2b (2 k ) E(k) 2k ' K(k)    

2 2h (2 k ) E '(k) k K '(k)    
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45°

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Abbildung A 10.5 

1w 1 1/ w   

2 a 1w F (w ,k)  

3 2w K(k) jK '(k) w    

3 3 3 3z w sn w cn w dn w   

gegeben: k = 1/sqr(2)      h = K(k)
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Abbildung A 10.6 

 

a = 2 E(k) - K(k) 

0  u  2      -3  v  0 

k 1/ 2       b 2 2  

 3z 2 2 exp( j / 4) w 1                                     2
3 a

1 sin w
w B ,k

a k
   
 

 

2 1w jw / 4                                                            2
1w ln w w 1    

A

C

AB

Cw
z

z

B

A
A

BC

A

-1

A

45°

b

w2
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Abbildung A 10.7 

 

h = K'(k) - E'(k) 

-100  u  100     0  v  100 

gegeben: k 

 az E w,k  

b = E(k) 
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Abbildung A 10.8 

 

 az B w,k jh   

h = E'(k)/k2 - K'(k)     
2

2

E(k) k ' K(k)
b

k


  

gegeben: k 

-10  u  20      0  v  15
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Abbildung A 10.9 

 

c= Fa(a/k,k)       2b sn K(k) c,k   

gegeben: a, k; a < k     1w b 1/ w   

 2 a 1w K(k) jK '(k) F w ,k    

2 2 2
2 2 2 2

e 2 2 e 2 2 2
2

k k a sn cn dn(w ,k)
z E (w ,k) 1 2k w 2k a (w ,k,c)

a a 1 a sn (w ,k)

                                 
 
uB = 1/(b-1)   uC = 1/(b-1/k2)    uE = 1/b 

k = 0,8    a = 0,7      b = 0,47 

A
C

A

A

B

C

w

z

EB

D

D

E

A

AB

C D

EA

w2

K'(k)

K(k)

z

d

h

s

c
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Abbildung A 10.10 

 

c= Fa(a/k,k)    2b sn K(k) c,k     gegeben: a, k; a < k 

2
0 1 ( 1)w w b     1 0w b 1/ w    2 a 1w K(k) jK '(k) F w ,k    

2 2 2
2 2 2 2

e 2 2 e 2 2 2
2

k k a sn cn dn(w ,k)
z E (w ,k) 1 2k w 2k a (w ,k,c)

a a 1 a sn (w ,k)

                                 
 
uB(w1) = 1/(b-1)  uC(w1) = 1/(b-1/k2)    uE(w1) = 1/b 

0  u  4    0  v  3    h = -Im{w1(uB)} 

A
C

A

A

B C

w1
z

EB

D

D
E

A

z

d

h

-s
A

C
A

w

E
B

D
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Abbildung A 11 

 

e 1 1z Z (w ) w
2KK '


   

w1 = Fa (w) 

-4  u  4      0  v  4 

gegeben: k      k = 0,5 

1 E '
a

k K '
       b

2K '


  

2
e

dn sn sn
h Z (c,k ') (c,k ') k (c,k ')

cn cn dn
     mit c = Im{Fa(a,k)} 

a a

E '
h E (t,k ') F (t, k ')

K '
                                          mit 

1 E '
t 1

k ' K '
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z

A

B

1

w A
C

Ba

z

D

1/k E

h

DC

EuB

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Abbildung A 11.1 

 

az Z (w,k) ja   

h = Ze (λ,k)      a

1 E
F 1 ,k

k K

 
   

 
 

0  u  5      0  v  5 

a
2K


  

a Bh Z (u ,k)       uB = sn (λ,k) = 
1 E

1
k K
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Abbildung A 11.2 

 

2z ja tanh(w )    

 1
2

j K(k) w K '(k)
w

2K(k)

 
  

w1 = Fa(w,k)  

gegeben: e 

1
ar sinh a 


      

2

2

3

(0, )
k

(0, )

  
    

 

2a e 1   
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Abbildung A 11.3 

 

1

2
z

w


  

1

w 1
w ln

w 1





 

0  u  2      0  v  2 

z

A

B

1

w
A

CB

2

z

C

r=1
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Abbildungen Gruppe B 
 
Eine leitende Elektrode endlicher Ausdehnung 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung B 1 (konzentrische Kreise) 

 

z exp( w)   

0  u  0,5      0  v  0,5

z

A B

w

A
C

C

B

z

C 1

D

D
CA

0,5
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Abbildung B 1.1 

 
2

1 1z jw 1 w    

w1 = a (w0 + 1/w0)      w0 = exp(w) 

a > 0,5 : h = 1 für a = 0,5 

-0,5  u  0       0  v  0,5 

B

1 1
v arccos

2a
     

      2h 2a 4a 1    

z

z

DC

D

1

r=1

Ah

A

Bw

C

D

B1

D
0,5
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Abbildung B 1.2 

 

z = -w3
2 

w3 = 1/w2       2
2 1 1w jw 1 w    

w1 = a (w0 + 1/w0)      w0 = exp(w) 

a > 0,5 : h = 1 für a = 0,5 

0  u  0,6       0  v  0,5 

B

1 1
v arccos

2a
     

       2
2h 2a 4a 1    

z

A

B w

A
C

B

z

1

C
0,5

vB

h

r=1
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Abbildung B 1.3 

 
1

z
1 1

j ln tanh(w )
2


 



 

0  u  0,25 

0  v  0,25 

z

A
B

w

A

C

C
B

z

2

C

r=1

C

1/4

1
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Abbildung B 1.4 

 

3

1
z

w
        3 2 22

w w a r
   

 
 

1
2

1

1
arctan tan

1 2

w a
w

w

 
   

     1w exp(2 w)   

2

2

(1 )
r

a 



       

1

1
a

b



 

gegeben: b       
1

2B

a
v


  

0  u  0,25       0  v  0,5 

z

A

w

z

B

D
C

A

B

B

C

/2a /2

D0,5

D

w2

b
1

2-2b B D
A C
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Abbildung B 2 (konfokale Ellipsen und Hyperbeln, Brennpunkte: +1 und -1) 

 

z cosh(w )   

oder z = sin (wπ) 

0  u  0,6      0  v  0,5 

z

A

B

w

A

C

C
B

z

1

C

C

0,5
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Abbildung B 2.1 (Ellipsen) 

 

z cosh(w )   

Aa cosh(u )        Ab sinh(u )   

A

1 b
u ar tanh

a
     

 

0  u  0,6       0  v  0,5 

b/a = 0,5

z

A

B

w

A

C

C

B
zC

C

0,5

uA a

b
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Abbildung B 2.2 

 

4

4

w j
z

w j





      2

3 2
2

w
w 2b

w 1
 


 

1
2

1

1 w
w ja

1 w





     1w exp(w )   

1
b

tan( / 2)



      a = tan (/4) 

0  u  0,5      0  v  1 

gegeben :        
1 k

h K '(k)
2k


  

Bv
2





       = 72°

z

A

B w

AC

B

z

-1

C
1

vB

r=1
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Abbildung B 3 

 

3

3

1 w
z

1 w





      3/ 2

3 2w w  

1
2

1

1 w
w 1 j 3 2

1 w

     
    w1 = exp(wπ) 

0  u  0,5      0  v  2 

Das hier dargestellte Feldbild ist nicht zur Ebene x = 0 symmetrisch, da die erste 

Feldlinie im Punkt A beginnt.

z

A

B w

A
C B

z

1

C
2

vB

r=1
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Abbildung B 3.1 

3

3

1 w
z

1 w





      2

3
2

w 1
w

w 1


 

   
 

1
2

1

1 w
w ja

1 w





     w1 = exp(wπ) 

a = 1/tan[/{2}]      = 1 + / 

h = 1/tan(/2)      r = 1/sin  

 = 45°      B

2
v arctan a


 

0  u  0,5      0  v  1

z

A

B w

A

C

B

z

1

C
1

vB

r

h
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Abbildung B 3.2 

2

2

1 w
z

1 w





      B

1 a
v arctan

b



 

2 2 1j (2 / / )
2 1w e w        1w a jb tanh(w )    

2

2 1

2

2 / /

  
 

     
     2  1 

a = cos       b = sin  

0  u  0,25      -0,5  v  0,5 

1 =90°      2 = 210°

z

A

A

B

w

A

C

B

z

1

C

½

vB



-½

-1

2
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Abbildung B 3.3 

 

2z exp(2w )  
2 2

1 1
2 2 2

1

w w c a
w ar cosh b ar cosh

a a (w 1)

          
   1w cosh(w )   

B

1
v arccosa


       2

a 1 1 /     

21 a
b

2


        c = 2 - a2 

0  u  1/4       0  v  1/2 

0  a  1        = 45° 

z

A

B w

AC

B

z

-1

C

vB r=1



0,5
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Abbildung B 3.4 

 

2

1
z

w
       2 1 1w w a tanh w   

 1w j 2 ln tan w         d ar sinh a a a 1    

B

1
r

d j / 2


 
      Barg r   

gegeben: a      a = 0,527   für    = -45° 

D

1 1
u arctan

a 1 a

  

 

0  u  0,25       0  v  0,25 

z

B

A D

z

D

C

rB



B

w

A
C

DD

1/4 Kreisbogen
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Abbildung B 3.5 

 

1z 1 w   

w1 = exp(w)       2a   

0  u  1       0  v  1 

z

A B

w

A
C

B

B

z
C

B1

Lemniskate

a
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Abbildung B 3.6 

 

4

1
exp

2
z j

w

   
 

      d = 1/π 

w4 = w3 + exp(w3) +1     3 22w w  

2 12
w j w


   - 0,63923     1 ln tan( )w w  

u  0,25       0  v  0,3 

z

A

w

z

C

B

C

0,25

w3



d-d
d/2
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Abbildung B 4 

 

z = Ba(w1,k) + jb 

1

sin( w)
w

k


       B

1
u arcsin k


 

0  u  5      0  v  0,47 

2

E '
b K '

k
        

2

2

E k ' K
a

k


  

k = 0,8

z

A

B

uB

w

A

C

B

a

z

C

½

b
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Abbildung B 4.1 

z = Ba(w1,k) + jb 

1

sin( w)
w





      B

1
u arcsin 


 

2

E '
b K '

k
        

2

2

E k ' K
a

k


  

C

1
u arcsin

k





       k, h = 0 für = k 

0  u  5      0  v  0,47 

k = 0,8        = 0,7522

z

A

B C

uB uC

w

A

C

B

a

z

D

½

b
D

h
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Abbildung B 5 

 

a cosh( w)
z

a 1

 



     B

1
v arccos( a) 


 

2

2

1 h
a

1 h





      0  a  1 

0  u  1,2      0  v  1 

a = 0,809      vB = 0,2 

h = 0,32493 

a = 0: b = h = 1     a = 1: b = sqr(2), h = 0

z

A

B w

A

C

B

z

1

C
1

vB

h
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Abbildung B 5.1 

e 1 1z Z (w ,k) w
2KK '


   

w1 = Fa (w0,k)      0

sin(w )
w

k


  

0  u  0,5      0  v  0,4  k = 0,5 

1 E '
a

k K '
       b

2K '


  

2
e

dn sn sn
h Z (c,k ') (c,k ') k (c,k ')

cn cn dn
    b = E(k)  mit c = Im{Fa(a,k)} 

B

1
u arcsin k


     C

1
u arcsin(ak)



z

A

B C

uB uC

w

A

C

B

b

z

D

½

h
D
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Abbildung B 5.2 

e 1 1z Z (w ,k) w
2KK '


       < k 

w1 = Fa (w0,k)      0

sin(w )
w





 

0  u  0,5    = 0,4   0  v  0,4  k = 0,5 

1 E '
a

k K '
       b

2K '


  

2
e

dn sn sn
h Z (c,k ') (c,k ') k (c,k ')

cn cn dn
    b = E(k)  mit c = Im{Fa(a,k)} 

B

1
u arcsin 


     C

1
u arcsin(a ) 


 

D

1
u arcsin

k





    e a

1 1
f Re Z ,k F ,k

2KK '

              

z

A

B C

uB uDuC

w

A

C

B

b

z

D

½

h
DE

f

E
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Abbildung B 5.3 

b 2
1 1 1

a 1 a 1
z w w w

b 1 b 2 b
     

   0
1

0

1 w
w p jq

1 w


 


 

0w exp(w )       b = / 

1

1
d

1 a b
2 b b(1 b)





 

     
b

2 2

a (1 b)
d

a a
b 2 b







 

(a 1)(b 2)
p

2(1 b)

 



     2a(2 b)

q p
b


   

C

2 q
v arctan

1 p

 
     

    E

2 q
v arctan

a p

 
    

 

0  u  0,5   a = 1,2   -1  v  1   = 120° 

q reell,    d2 > 0   d1 > 0

z

A

A

B

w

A

C
B

z

D

vB

EvE

CvC

-1

1

D

E

d2
d1
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Abbildung B 5.4 

 

/ 1 /
2 2z (w 1) (aw 1)         2 1

1
w (1 b)(1 w ) b

2
     

1w cosh(w )      gegeben:  

a



  

     b = 1/a 

B

1 b 1
v arccos

b 1

     
  

0  u  0,8     0  v  1 

z

A

B w

A
C

B

zC

vB

1
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Abbildung B 5.5 

 
2

1 1z jw 1 w        a > 0,5 : c = 0 für a = 0,5 

w1 = a (w0 + 1/w0)      w0 = exp(w) 

0  u  0,3       0  v  0,5 

B

1 1
v arccos

2a
     

       2h 1 2a 4a 1    

 

z

zC

E
c
A

b

A

B
w

D

E B

E0,5

D
E

C
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Abbildungen Gruppe C 

 
Zwei unendlich ausgedehnte Elektroden, symmetrisch 

angeordnet, entgegengesetzt gleich große Ladung 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung C 1 

 

1 1z w 1 arctan w 1 / 2= − − − + π  

w1 = exp(wπ) 

-2 ≤ u ≤ 2      0 ≤ v ≤ 1

z

A B

w

A

C

C

B

z

C

D

D

CA
1

A

π/2
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Abbildung C 1.1 

 

1 1z ar cosh w a 1 1/ w j / 2= − + − + π  

w1 = exp(πw)      s ar cosh a a 1 1/ a= − + −  

a ≥ 1       C

1
u ln a=

π
 

-1 ≤ u ≤ 3      0 ≤ v ≤ 1 

s = 0 für a = 1

z

A B

w
C

B

z

C
D

D
EF 1

A

π/2

E Fs
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Abbildung C 1.2 

 

1 1z ar cosh w a 1 1/ w j / 2= − + − + π  

w1 = exp(πw)      s arccos a a 1/ a 1= − −  

0 < a ≤ 1      B

1
u ln a=

π
 

-3 ≤ u ≤ 2      0 ≤ v ≤ 1 

s = 0 für a = 1

z

A

B

w

C

B

z

C D

D
EF

1

A

π/2

E F

s

uB
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Abbildung C 1.3 

 
q 1

p p 1
1 i

i 0 i

q w
z w w ln 1 j

p w

−

=

⎡ ⎤⎛ ⎞
= + − + π⎢ ⎥⎜ ⎟

⎝ ⎠⎣ ⎦
∑  

[ ]1/ q

1w 1 exp( w )= − − π     i

j2 i
w (i) exp

q

⎛ ⎞π
= ⎜ ⎟

⎝ ⎠
 

0 < β  ≤ π      p, q:  >0 und ganzzahlig 

-1,5 ≤ u ≤ 3,5      0 ≤ v ≤ 1 

β = π p/q 

z

A

B

B

w

C

B

B

zC
D

D

1

A

π

β
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Abbildung C 1.4 

 

a

1 sin(w )
z B ,k

a k

π⎧ ⎫= ⎨ ⎬
⎩ ⎭

 

k = 1/sqr(2)       a = 2 E(k) - K(k) 

0 ≤ u ≤ 0,25       0 ≤ v ≤ 0,47 

z

z

A A
B B

w

C

C
C

C

1/4 1

45°
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Abbildung C 2 (Maxwell-Kurven; Mittellinie v = 0,5: Rogowski-Profil) 

 

1 1z w ln w= +        w1 = exp(πw) 

bzw.: z = wπ + exp(wπ) 

-4 ≤ u ≤ 1       0 ≤ v ≤ 1 

z

A

B

B

w
C

B

B

z
C

D
D

1

A

π

1
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Abbildung C 2.1 

 

1 2 1 1

2 2

w w w w
z 2ar tanh 2bar tanh j

exp( w) w w

⎛ ⎞ ⎛ ⎞
= − + λ + π⎜ ⎟ ⎜ ⎟π ⎝ ⎠ ⎝ ⎠

 

1w exp(w ) 1= π −       2w exp(w )= π − λ  

a = π (b - 1)       b > 1 

( )2
2b b 1λ = + −       B

1
u ln= λ

π
 

-2 ≤ u ≤ 5       0 ≤ v ≤ 1 

z

A

E

B

w
C

B

B z

C D

D

D

1 A

π
D

uB

π+a
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Abbildung C 3 

 

z = cosh (πw) 

0 ≤ u ≤ 1       0 ≤ v ≤ 0,5 

z

A B

B

w

C B

B

zC
0,5

A

1



Abbildungen Gruppe C 
_____________________________________________________________________________________  

Vs. 1.1 

9

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung C 3.1 

 

z = Et(w,k) 

b = E(k)      h = K'(k) - E'(k) 

vC = arcosh(1/k) 

0 ≤ u ≤ 3π/2      0 ≤ v ≤ π/2

z

A A

B

B

z
w

B

C C

π/2

D
h

b

B

D

vC
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Abbildung C 3.2 

 

z = K Et(w,k') - (K-E) Ft(w,k') 

bzw.: z = Λ(w,k) 

vC = arcosh(1/k')     ( )Dv ar cosh E / K k '=  

d = Im z(vD) 

0 ≤ u ≤ π/2      0 ≤ v ≤ 2,7

z

A A

B

B

z
w

B

C

D

CE
π/2

E
d

π/2
B

DvC

vD
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Abbildung C 3.3 

z = Et(w,k')/(K-E) - σ Ft(w,k')/K 

vC = arcosh(1/k')     D

1 (K E)
v ar cosh 1

k ' K

⎛ ⎞σ −
= −⎜ ⎟

⎝ ⎠
 

d = Im z(π/2+jvD)     h = E'/(K-E) - σK'/K 

0 ≤ σ ≤ 1 

0 ≤ u ≤ π/2      0 ≤ v ≤ 3

z

A A

B

B

z
w

B

C

D

C

π/2

E
1-σ

h

B

DvC

vD d

E
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Abbildung C 3.4 

 

z = Et(w,k')/(K-E) - σ Ft(w,k')/K 

vD = arcosh(1/k')     C

1 (K E)
v ar cosh 1

k ' K

⎛ ⎞σ −
= +⎜ ⎟

⎝ ⎠
 

d = Re z(π/2+jvE)     h = E'/(K-E) - σK'/K 

σ ≥ 0 

0 ≤ u ≤ π/2      0 ≤ v ≤ 5

z

A A

B

B

z
w

B

C

D
C

π/2

E
1+σ

h

B
D

vC

vD

d

E
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Abbildung C 4 

 

( ) { }( )z exp w exp w= β − β − π  
( )/ 1

a 1
β π−

⎛ ⎞π π
= −⎜ ⎟β β⎝ ⎠

     E

1
u ln 1

⎛ ⎞π
= −⎜ ⎟π β⎝ ⎠

 

-1 ≤ u ≤ 4      0 ≤ v ≤ 1 

z

A

A

B

w

CB

C

z

C

C
D

D

1

A

β

A

a
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Abbildung C 5 

 

{ }1 1

2
z b ar tanh w ar tanh(bw ) j= − +

π
 

0
1 2

0

w 1
w

b w 1

−
=

−
     w0 = exp(wπ) 

B

2
u ln b= −

π
 

-2 ≤ u ≤ 3      0 ≤ v ≤1 

z

A

B

w

C

B

z

C D

D
EF

1
A

E FuB

1

b



Abbildungen Gruppe C 
_____________________________________________________________________________________  

Vs. 1.1 

15

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung C 5.1 

 

{ }1 1

2
z b ar tanh w a ar tanh(bw ) ja= − +

π
 

0
1 2

0

w 1
w

b w 1

−
=

−
     w0 = exp(wπ) 

B

2
u ln b= −

π
      a < 1 

-2 ≤ u ≤ 3      0 ≤ v ≤1

z

A

B

w

C

B

z

C D

D
EF 1

A

E FuB

b

C1

a
s

C1
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Abbildung C 5.2 

 

{ }1 1

2
z b ar tanh w a ar tanh(bw ) ja= − +

π
 

0
1 2

0

w 1
w

b w 1

−
=

−
     w0 = exp(wπ) 

B

2
u ln b= −

π
      a > 1 

b > 1 > a 

-3 ≤ u ≤ 2      0 ≤ v ≤1

z

A
B

w

C

B

z

C D

D
EF

1
A

E FuB

b

B1

a
s

B1
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Abbildung C 6 

 

2

2

w
z h

w 1

σ −
= +
σ −

 

w2 = exp (w1π/K')/σ2     w1 = Ft(wπ, k) + K - jK' 

σ = h+sqr(h2-1)     h = (σ+1/σ)/2 

τ = π / ln σ      σ = exp (π K / K´) 
2

2

3

(0, )
k

(0, )

⎛ ⎞ϑ τ
= ⎜ ⎟ϑ τ⎝ ⎠

     h = cosh (πK/K') 

0 ≤ u ≤ 0,5      0 ≤ v ≤ 1

z

A A
B

D

z
w

C

C0,5 hB D

vC

DD

r=1
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Abbildung C 7 

 

2w
z jexp

2
=  

2 2 2
1 1

2 2 2
1

w (1 h ) h 2w 1 h
w h ar cosh ar cosh

w (1 h ) 1 h

+ − − −
= −

− −
 

2

0
1

0

1 w
w 1

1 w

⎛ ⎞+
= − ⎜ ⎟−⎝ ⎠

      w0 = exp(wπ) 

2
h

β
=

π
       2

D

2
u ar tanh 1 h= −

π
 

0 ≤ u ≤ 2,5       0 ≤ v ≤ 1

z

A

A

B

w

C

B

z
C D

D

1

A

β

A

r=1
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Abbildung C 8 

 

j 2 2z (w ,k,a) sw j d
2

π⎛ ⎞= Π − + +⎜ ⎟
⎝ ⎠

 

2 a 1w F (w ,k)=      0
1 1

0

1 w
w k

1 w
+

=
−

 

w0 = exp(wπ)      a = Fa(k1/k) 

1
C

2 k
u ar tanh

k
=
π

     B 1

2
u ar tanh k=

π
 

k1 < k       b = K(k) [s - Ze(a,k)] 
sn(a,k) dn(a,k)

s
cn(a,k)

=      { }e

a
d K '(k) s Z (a,k)

2K(k)

π
= − −  

0 ≤ u ≤ 3      0 ≤ v ≤ 1 

k = 0,95      k1 = 0,93

z

A B

w C

B

z

C
D

D

1

A

uB uC

b d

π/2
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Abbildung C 8.1 

j 2 2z (w ,k,a) sw j d
2

π⎛ ⎞= Π − + +⎜ ⎟
⎝ ⎠

 

2 a 1w F (w ,k)=  

0
1 1

0

1 w
w k

1 w
+

=
−

 

w0 = exp(wπ)      a = Fa(k1/k) 

1
D

2 k
u ar tanh für 1

k
= σ >
π

    C 1

2
u ar tanh k=

π
 

1
E

2 k
u ar tanh für 1

k
= σ <
π

    C 8 für σ=1 

k1 < k       b = K'(k) [s - Ze(a,k)] 
sn(a,k) dn(a,k)

s
cn(a,k)

= σ     { }e

a
d K '(k) s Z (a,k)

2K(k)

π
= − −  

0 ≤ u ≤ 3      0 ≤ v ≤ 1 

k = 0,99      k1 = k - 0,05  σ=2

z

A

B

w

C

C

B

B

z

z

C ED

D

D

1

A

A

uC uD

b

b

d

d

π/2

π/2

F

uE

E

E

F

F

σ<1

σ>1
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Abbildung C 9 

 
2

j 2 2

sn(a,k) cn(a,k)
z (w ,k,a) k w jc

dn(a,k)
= Π − +  

2 a 1w F (w ,k)=      0
1 1

0 1

11 w
w k

1 w k tanh(w / 2)

−+= =
− π

 

w0 = exp(wπ)      a = Fa(k1/k) 

1
C

2 k
u ar tanh

k
=
π

     B 1

2
u ar tanh k=

π
 

k1 < k       b = K'(k) [s - Ze(a,k)] 

2
e

sn(,k) cn(a,k)
b K(k) k Z (a,k)

dn(a,k)

⎧ ⎫
= −⎨ ⎬

⎩ ⎭
  d c

2

π
= −  

2
e

sn(,k) cn(a,k) a
d K '(k) k Z (a,k)

dn(a,k) 2K(k)

⎧ ⎫ π
= − − +⎨ ⎬

⎩ ⎭
 

0 ≤ u ≤ 2      0 ≤ v ≤ 1 

k = 0,98      k1 = k - 0,028 

z

A B

w

C

B

z

C
D D

1

A

uB uC

b

d π/2
c
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Abbildungen Gruppe D 

 

Zwei unendlich ausgedehnte Elektroden, entgegengesetzt gleich 

große Ladung 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 1 

 
1

z cosh(w ) w
a

= π +
π

 

B

1
u ar sinh a=

π
     2

Bd 1 a (a ) u= + π −  

-1 ≤ u ≤ 1      0 ≤ v ≤ 1

z

A

B

w CB

z

C

D

D
E

F
1

A

E
F

-uB
uB

1

d-d
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Abbildung D 1.1 (Maxwell Kurven für e = 0) 

 
2

1
1

1
(1 )

2

w
z a w w d j

aπ
⎡ ⎤

= + − − − +⎢ ⎥
⎣ ⎦

 

w1 = exp(wπ) 

0 < a ≤ 1       e = 0  für  a = 1 
1 1

d 1
2a

⎛ ⎞= −⎜ ⎟π ⎝ ⎠
      

1 1
e a 2ln a

2 a
⎛ ⎞= − −⎜ ⎟π ⎝ ⎠

 

1
lnDu a

π
=  

-3,5 ≤ u ≤ 0,5       0 ≤ v ≤ 1

z

A B

w C

C

B

z

C

C
D

D

E
1

A

E

-uD

1
e
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Abbildung D 1.2 

2
1 1

1

1 1
1 2

b

a a
w w

b b bz
w

−⎛ ⎞− +⎜ ⎟− −⎝ ⎠=  

w1 = exp(wπ)       b = β/π 

1

1 a b
d

2 b b(1 b)

−
= +

− −
      

2

2 b

a a
b 2 b

d
a (1 b)

⎛ ⎞
−⎜ ⎟−⎝ ⎠=
−

 

1
lnDu a

π
=  

-1 ≤ u ≤ 0,8       0 ≤ v ≤ 1 

a = 1,3        β = 120°

z

A B

w

C

C

B
z

C

C
D

D

E
1 A

EuD

d1d2
β



Abbildungen Gruppe D 
_____________________________________________________________________________________  

Vs. 1.1 

4

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 1.3 

 
2 2

1 1
1

1

1 (1 ) (1 )(1 ) (1 )
1

1 (1 )t

w t t w a t at t
z A

w t a t+

⎧ ⎫+ + + − − −
= −⎨ ⎬+ + −⎩ ⎭

 

w1 = exp(wπ)       t = δ/π 

j
t

1 1 t a(1 t)
r A 1 r e

a 1 t a(1 t)
ϕ⎧ ⎫− + +

= + − =⎨ ⎬+ + −⎩ ⎭
   

[ ]( )exp j 1 t
A

sin( t)

π +
=

π
 

( )1
lnDu a

π
= −       a < 0 

-1 ≤ u ≤ 1,5       0 ≤ v ≤ 1 

a = -2        δ = -30°

z

A B

w

C
C

B

z

C

C
D D

E
1 A

E

uD

δ

r
1
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Abbildung D 1.4 

 
1 / 1 /

1 1

1

( ) ( )w a w b
z

w

α π α π− +− −
=  

w1 = exp(wπ) 

gegeben: a, b, α 

a > 1        0 < b < 1 
1

lnDu a
π

=        
1

lnBu b
π

=  

-1 ≤ u ≤ 1       0 ≤ v ≤ 1 

z

A
B

w
C

B

z

C D
D

E

E
1

A
E

uDuB

F
A

A F
E α
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Abbildung D 1.5 
2f 2f b

2 2

2 2

w a w 1/ a
z

w a w 1/ a

⋅
⎛ ⎞ ⎛ ⎞+ +

= ⎜ ⎟ ⎜ ⎟− −⎝ ⎠ ⎝ ⎠
    1

2
1

w / a a
w

w 1

−
=

−
 

f = 1/(1+b)       b = φ/(2π-φ) 

gegeben: φ, a       w1 = exp(wπ) 

{ }s exp 4f ar tanh(a / p) b ar tanh(ap)= +⎡ ⎤⎣ ⎦    
2

2

1 a b
p

a b

+
=

+
 

B 2

1 2
u ln

1 1/ a
⎛ ⎞= ⎜ ⎟π +⎝ ⎠

      C

1 p a
u ln

p 1/ a

+
=
π +

 

2

D

1 a 1
u ln

2

+
=
π

 

-1,5 ≤ u ≤ 0,5       0 ≤ v ≤ 1 

a = 0,15       φ = 135° 

z

A
B

w
C

B

z

C

E

D
D

E

1

A
E

uD

FA

uB uC

s
1/s

ϕ

A

F

E
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Abbildung D 2 

 

( )1 1 1 1ln 1 ( 1)= + − + −z w w w wσ  

w1 = exp(wπ) 

σ > 0 
1

lnDu σ
π

=        sinh (1 )s ar σ σ σ= + +  

-1 ≤ u ≤ 3       0 ≤ v ≤ 1 

σ = 1,2

z

A B

w

C

C

B

z

C

C
D

D
E

1

A

E

uD

π/2
s
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Abbildung D 2.1 

 

( ) ( )1 1 1 1ln 1 1 1/ 1 1 1/
3

z w w w w
λ⎡ ⎤= + − − − + −⎢ ⎥⎣ ⎦

 

w1 = exp(wπ) 

λ < 0 
1

ln( )Du λ
π

= −      
1

sinh (2 ) 1 1/
3

b ar λ λ λ= − − + −  

-1,5 ≤ u ≤ 3,5      0 ≤ v ≤ 1 

λ = -0,2

z

A B

w
C

C

B

z

C

C
D

D

E
1

A

E

uD

π/2
b
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Abbildung D 2.2 

 

0
1 1

0

2
arctan

( 2)

w
z w w

w

λ
λ
+

= −
+

 

1 0 1w w= −       w0 = exp(wπ) 

λ < 0 

-1,5 ≤ u ≤ 1,5      0 ≤ v ≤ 1

z

A B

w

C

C

C

C

B

B

z

z

C

C
D

D

D

E
1

A
A

E

E

π/2

π/2

a

b

-2 <  < 0λ

λ < -2



Abbildungen Gruppe D 
_____________________________________________________________________________________  

Vs. 1.1 

10

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 2.3 

 

1 2 1

0 2

artanh
( 1)

w w w
z

a w w
= +

−
 

1 0 1w w= −       2 0w w a= −  

w0 = exp(wπ) 

( 1)( )1
tanh

( 1)

p p ap
d ar

p a p a

+ ++
= +

+ −
 

2

1

a
p

a
=

−
      

1
lnEu p

π
=

z

A B

w

C

B

z

D

D
E

C
D

D

A
1

A
A

E
π/2

D

uE
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Abbildung D 2.4 

 

1 1'( ) ( ) sn( , ')z K k jK k jw w k= + + +  

1 ( , )tw F w k=       21 1/ 's b k= + +  

h = K(k)      a = 2K’(k) 

( )2Re 1 1/ ' , 'ab F k k= +     vD = -vB = vF = arcosh(1/k) 

-π/2 ≤ u ≤ 0      -2,5 ≤ v ≤ 2,5

z

A

B

w

C
B

z

D

D
E

C

D

A A

A

E

E

h

s

VF

E

F

a

F
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z

A B

w

CB

z
D

E

C

D

A
1

A

E

A

uE

α
γ

a

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 2.5 

 
/

1z w α π=  

( ) { }( )1w exp w exp w= β − β − π  
( )/ 1

a 1
β π−

⎛ ⎞π π
= −⎜ ⎟β β⎝ ⎠

     E

1
u ln 1

⎛ ⎞π
= −⎜ ⎟π β⎝ ⎠

 

gegeben: α, γ      
βγ π
α

=  

-1 ≤ u ≤ 2      0 ≤ v ≤ 1
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z

A
B

w

C

B

z

C

E

D
DE

1

A
EuD

FA

uB uC

s
1/s

ϕ

A

F

E

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 2.6 

 
f f b

2 2

2 2

w a w 1/ a
z

w a w 1/ a

⋅
⎛ ⎞ ⎛ ⎞+ +

= ⎜ ⎟ ⎜ ⎟− −⎝ ⎠ ⎝ ⎠
     1

2
1

w / a a
w

w 1

−
=

−
 

gegeben: φ, a       w1 = exp(wπ) 

f = 1/(1+b) = 1 - φ/π      b = φ/(π-φ) 

{ }s exp 2f ar tanh(a / p) b ar tanh(ap)= +⎡ ⎤⎣ ⎦    
2

2

1 a b
p

a b

+
=

+
 

B 2

1 2
u ln

1 1/ a
⎛ ⎞= ⎜ ⎟π +⎝ ⎠

      C

1 p a
u ln

p 1/ a

+
=
π +

 

2

D

1 a 1
u ln

2

+
=
π

 

-1,5 ≤ u ≤ 1,5       0 ≤ v ≤ 1 

a = 0,2        φ = 67°
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z

A
B

w

CB

z

C

D

D

EF
1

A

E

F
uB

h

c

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 3 

 

( )1
1 12

1

( 1)
(1 ) tanh 2 arctan

1

w a
z a ar w a aw

w

+
= + − +

−
 

0
1

0

1

1

w
w

w

+
=

−
      w0 = exp(wπ) 

c ≥ 0       a = 1 + 2c/π 

h aπ=       
1

lnBu a
π

=  

-2 ≤ u ≤ 2      0 ≤ v ≤ 1 

c = 3       h = π  für  c = 0
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z

A B

w C

B
z

C

C

D

D
A 1 A

D

C

h

d
1

A

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 3.1 

 
2 2

t 1 t 1 1 1z = F (w ,k) - 2E (w ,k)+ 1 sin tan wk w−  

w0 = exp(wπ)      
2

1 0

k '
w arccos w

k
⎛ ⎞= −⎜ ⎟
⎝ ⎠

 

d = K(k) – 2 E(k)     h = K'(k) – 2E'(k) 

d = h  für  k = 1/sqr(2) 

-1 ≤ u ≤ 3      0 ≤ v ≤ 1 
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z

F

B

w C
B

z

D

C

E

A

-1

F

DE

π

aπ

uE

A

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 4 

 

( )1 12 tanh 2arctanz a ar w aw jaπ π= + + +  

0
1 2

0

1w
w

w a

−
=

+
     w0 = exp(wπ) 

2
lnEu a

π
=  

-2,5 ≤ u ≤ 2,5      0 ≤ v ≤ -1 
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Abbildung D 4.1 

 

( )1 12 tanh 2 arctanz a ar w b aw ja bπ π= − + +  

0
1 2

0

1w
w

w a

−
=

+
     w0 = exp(wπ) 

2
lnEu a

π
=  

-1 ≤ u ≤ 4      0 ≤ v ≤ -1 

a = 1,3691      b = 3,5

z

F

B

w
CBz

D

C

E

A

-1

F

DE

bπ

aπ

uE

A
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Abbildung D4.2 

 
q 1

p 1

i 0

w
z t ln 1 exp j

t 2

−

=

π⎡ ⎤ ⎡ ⎤⎛ ⎞ ⎛ ⎞= − − −β⎜ ⎟ ⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎝ ⎠⎣ ⎦ ⎣ ⎦
∑  

{ }( )2 / q

1w tanh w= π      
j2 i

t(i) exp
q

⎛ ⎞π
= ⎜ ⎟

⎝ ⎠
 

0 ≤ u ≤ 1      0 ≤ v ≤ 0,5 

gegeben: p, q:  >0 und ganzzahlig 

β = π p/q      β = 60° 

p = 1       q = 3 

z

A

B

w

A

C

C

B
z

C π

π β/2-

0,5

C

β
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Abbildung D4.3 

 

3 3

3 3

1 1 w 1 jw
z ln jln exp j

2 1 w 1 jw 4

⎧ ⎫+ − π⎛ ⎞= +⎨ ⎬ ⎜ ⎟− + ⎝ ⎠⎩ ⎭
   2

3 4
2

(1 )
1

w
w j

w
= +

−
 

2 2
1 1

1 1
w 1 j

w w
= − −       

( )
1

exp w 1
w 2

exp(w ) 1

π −
=

π +
 

2 1
tanh

2
Bu ar

π
=  

0 ≤ u ≤ 2       0 ≤ v ≤ 1 

z

A

D

w

A

C

C

B

z

C π/21

C
B

D

45°

π/2



Abbildungen Gruppe D 
_____________________________________________________________________________________  

Vs. 1.1 

20

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 5 

 

1 1

1
2 tanh 2 artanh

a
z ar b

w aw
= +  

4
0

1

0

1

1

w a
w

a w

−
=

−
     w0 = exp(wπ) 

h1 = πb       h2 = π 
2

2

1 a b
p

a b

+
=

+
      

4
lnBu a

π
=  

2 tanh 2 tanh( )
a

s ar b ar pa
p

= +    
2 2 4

2 2

1
ln

1F

p a a
u

p aπ
⎛ ⎞−

= ⎜ ⎟−⎝ ⎠
 

-2,5 ≤ u ≤ 2,5      0 ≤ v ≤ 1 

a = 0,308      b = 0,4

z

A

A,E

B

B

w

w1

C

B

z

C

C

D

D

E
F

F

1

A

EF
uB uF

s
h2

h1

G

G,D

G

a 1/ap
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z

A

B

w

W2

C

B

z

C
D

D

E
D

½

K(k)

A

E

uC

a1

uE

-h

b2

b1

K’(k)

D

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D6 

 

( )e 2 1z w ,k ',a h= Π −  

( )2 a 1w jF w ,k K '(k)= +  

1w a tanh(w )= π  

gegeben : ,dτ       e 1h bK '(k)Z (a ,k ') K '(k)= +  

1
1 e 1

a
b b K(k)Z (a ,k ') K(k)

2K '(k)

⎧ ⎫π
= + +⎨ ⎬

⎩ ⎭
  C

1
u ar tanh(ak)=

π
 

1
2 e 1

a
b b K(k)Z (a ,k ') K(k)

2K '(k) 2

⎧ ⎫π π
= + − +⎨ ⎬

⎩ ⎭
 E

1 1
u ar tanh

a
=
π

 

1a K '(k) dK(k)= −      { }2

2 3k (0, ) (0, )= ϑ τ ϑ τ  

a = sn{K(k)+jdK(k),k}    1

1 1

sn( , ')

n( , ') dn( , ')

a k
b

c a k a k
=  

0 ≤ u ≤ 2      0 ≤ v ≤ 0,5 

d = 0,25      τ = 0,7
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z

AB

w W1

CB

z

C

CED
F

1
A A

E

auEuD

d

π/2F

D

C

B
C D E

1 b

F

h

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 6.1 

 

21 1 1
a a a

1 w w 1 w
z F ,k E ,k ( ,a ,k)

a a a
⎛ ⎞ ⎛ ⎞ ⎛ ⎞= σ − + λ + Π⎜ ⎟ ⎜ ⎟ ⎜ ⎟λ λ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 

1 0w 1 w= +       0w exp(w )= π  

k = a/b       a2 > k2 
2

2 2

a 1
a

a k

−
σ =

−
     

( ) ( )2 2 2

a

a 1 a k
λ =

− −
 

a2

1
d K(k) Z ,k

b a

⎧ ⎫σ ⎛ ⎞= −⎨ ⎬⎜ ⎟
⎝ ⎠⎩ ⎭

    ( )2
E

1
u ln b 1= −

π
 

2
a a

1 1 1
h K '(k) a Z ,k E '(k) F ,k

a 2K(k) a

⎧ ⎫ π⎛ ⎞ ⎛ ⎞= λ − − − λ −⎨ ⎬⎜ ⎟ ⎜ ⎟λ ⎝ ⎠ ⎝ ⎠⎩ ⎭
 

a e a

1 1
Z ,k Z F ,k ,k

a a

⎧ ⎫⎛ ⎞ ⎛ ⎞= ⎨ ⎬⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠⎩ ⎭

   ( )2
D

1
u ln a 1= −

π
 

{ }21 dn (1/ , )aF a kσλ =  

-2 ≤ u ≤ 2      0 ≤ v ≤ 1 

k = 0,375   b = 4   a = 1,5
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A

B

w

W2

C

B

z

C
D

D

E
D

½

K’(k)

A

E

uC

Re(n)

uE -s/2

h+h1

K(k)

D

A B

CD
E

h1

s/2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 6.2 

4
2 2 22

e 2 2 e 2 12 2
2

a sn cn dn(w ,k) s
z a E (w ,k) (a k )w g (w ,k,n) jh

1 a sn (w ,k) 2
= − − − − Π + +

−
 

g = a4 – 2a2 + k2                                                          
(1 b)d

k
d b

−
=

−
 

[ ]2 a 1w j K '(k) F (w ,k ')= −                                          1w f tanh(w )= π  

( )an F a / k,k=                                                             f = Re sn(-jn,k’) 

gegeben: b < 1 und d > 1                                            a = sqr(d) 

2s d E(k) (d k ) K(k) g (k,1 d)= + − + Π −                    Im (n) = K’(k) 

{ }eh g Im (K(k),k,n= − Π                                           h = 0  für d = 1 + b 

[ ] [ ]{ }2
1 eh d K '(k) E '(k) (d k ) K '(k) g Im K(k) jK '(k),k,n= − + − + Π +  

1
tanh(fk ')Cu ar

π
=                                                    

1
tanh(1/ f )Eu ar

π
=
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A

B

w
W1

C

B

z
C

C

D
C

1

A
uD

D

π/2

-2a d

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 6.3 

 

( )1 1 1z w w 1 jarcsin w= − +  

[ ]1w a cosh(w ) 1= π −      24 2 sinh 2d a a ar a= + +  

1
cosh(1 1/ )Du ar a

π
= +  

0 ≤ u ≤ 1       0 ≤ v ≤ 1 



Abbildungen Gruppe D 
_____________________________________________________________________________________  

Vs. 1.1 

25

A

B

w

C
B

z
C

C

D

C

1

A
uD

D
s1-1

r=1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 7 

 

2z exp(w )=  

2 1w j arcsin w
2

π⎧ ⎫= −⎨ ⎬
⎩ ⎭

     { }1

a
w cosh(w ) 1 1

2
= π + +  

D

1
u ar cosh(1 4 / a)= +

π
     a cosh(lns) 1= −  

0 ≤ u ≤ 2       0 ≤ v ≤ 1 

s = 5,187
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A

B

w

C

B

z
C

C

D

C

1

A
uD

D

s1

r=1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 7.1 

 

2z exp(w / 2)=  

2 1w j arcsin w
2

π⎧ ⎫= −⎨ ⎬
⎩ ⎭

     { }1

a
w cosh(w ) 1 1

2
= π + +  

D

1
u ar cosh(1 4 / a)= +

π
     a cosh(2lns) 1= −  

0 ≤ u ≤ 1       0 ≤ v ≤ 1 

s = 3,2872
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A B

w

B

z
C

CD
1

A
uD

Dr=1

E

E

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 7.2 

 

2z exp(w )= −  

1 1
2

1

1 5w 2 8w 5
w ar cosh ar cosh

2 3w 3

− −
= −    

2

0
1

0

1 w
w 1

1 w

⎛ ⎞+
= − ⎜ ⎟−⎝ ⎠

 

w0 = exp(πw)       D

2 3
u ar tanh

4
=
π

 

0 ≤ u ≤ 2       0 ≤ v ≤ 1 
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A B

w

B

z
C

CD
1

A
uD D

E

E

β

b 1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 7.3 

 
/

1w 1/ 2 h
z

1 h

β π+ +⎡ ⎤= ⎢ ⎥+⎣ ⎦
     ( )1 0 01/ / 4w w w= +  

w0 = exp(wπ) 
/

/1

b
h

b

π β

π β=
−

      
1

cosh(2 1)Du ar h
π

= +  

0 ≤ u ≤ 1      0 ≤ v ≤ 1 

b = 0,5698      β = 120°
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A
B

w

B

z

C
C

D

1

AuF
D

E E

ϕ
s

1

F
G

uB

F

G

r=1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung D 7.4 

 
f f b

2 2

2 2

w a w 1/ a
z

w a w 1/ a

⋅
⎛ ⎞ ⎛ ⎞+ +

= ⎜ ⎟ ⎜ ⎟− −⎝ ⎠ ⎝ ⎠
     

4
1

2
1

1 w a
w

a w 1

−
=

−
 

gegeben: φ, a       w1 = exp(wπ) 

f = 1/(1+b) = 1 - φ/π      b = φ/(π-φ) 

{ }s exp 2f ar tanh(a / p) b ar tanh(ap)= +⎡ ⎤⎣ ⎦    
2

2

1 a b
p

a b

+
=

+
 

B

4
u ln a=

π
       

2 2 4

F 2 2

1 p a a
u ln

1 p a

−
=
π −

 

-2 ≤ u ≤ 2       0 ≤ v ≤ 1 
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Abbildungen Gruppe E 

 

Zwei leitende Elektroden endlicher Ausdehnung, symmetrisch 

angeordnet, entgegengesetzt gleich große Ladung 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung E 1 (bipolares Koordinatensystem, Kreise des Apollonius) 

z tanh(w )= π  

0 ≤ u ≤ 0,8      0 ≤ v ≤ 0,5

z

A

B

w

A

C

B

B

z

C1

C

+

+

-

1
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Abbildung E 1.1 

 
1

z tanh(w )
R

= π  

C

1
R

sinh(2 u )
=

π
 

2
C

1
u ar sinh d 1

2
= −

π
 

0 ≤ u ≤ uC      0 ≤ v ≤ 0,5 

A

B

D A

B

B
C

w

z

z

uC

Kreisbogen, Radius 1

C
½

d

D
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Abbildung E 2 

 

ez Z (w,k) ja= +  

a = π/(2K) 

eh Z ( ,k)= λ       a

1 E
F 1 ,k

k K

⎛ ⎞
λ = −⎜ ⎟

⎝ ⎠
 

0 ≤ u ≤ K(k)      0 ≤ v ≤ K'(k) 

gegeben: k 

z

A

B

w
A
C

Ba
z

DE h

DC
E

K'

Kλ
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Abbildung E 3 

 

z = sn (w,k) 

0 ≤ u ≤ K 

0 ≤ v ≤ K' 

 

A

B

D A

B

B
C

w

z

z

K

C
K'

D

1 1/k
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Abbildung E 4 

 

1 cn(w,k)
z

1 cn(w,k)

−
=

+
 

k cos= β  

0 ≤ u ≤ 2K'      0 ≤ v ≤ K 

A

B

D

F

A

B

Cw

z

z

K

E

C

K'

2K'

D

E

F

1

1
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Abbildung E 4.1 

1

1

1 w
z

1 w

−
=

+
      gegeben: s,k 

( )

( )

4

1

4

w ja ,
2K(k)

w q

w ja ,
2K(k)

⎡ ⎤π
ϑ + τ⎢ ⎥

⎣ ⎦=
⎡ ⎤πϑ − τ⎢ ⎥
⎣ ⎦

   
1 s

q
1 s

−
=

+
 

K '(k)

K(k)
τ =       

K(k)
a ln q= −

π
 

m = (s + 1/s)/2     r = (1/s-s)/2 

[ ]
e

2
e

Z ( ja,k)

k sn( ja) cn( ja) dn( ja) sn( ja) Z ( ja)
σ =

+
 

1 q exp( j )
arg

1 q exp( j )

− − α
ϕ =

+ − α
 

4 E2 arg ( u ja),
2K(k)

⎡ ⎤π
α = ϑ − + τ⎢ ⎥

⎣ ⎦
   ( )E au F ,k= − σ  

-K(k) ≤ u ≤ 0      0 ≤ v ≤ K'(k)

A

B

D A
B

C

C

w

z

z

-K

E

C
K'

D

E

s m

r

ϕ



Abbildungen Gruppe E 
_____________________________________________________________________________________  

Vs. 1.1 

7

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung E 4.2 

1

1

1 w
z

1 w

+
=

−
      gegeben: s,k 

( )

( )

4

1

4

w ja ,
2K(k)

w q

w ja ,
2K(k)

⎡ ⎤π
ϑ + τ⎢ ⎥

⎣ ⎦=
⎡ ⎤πϑ − τ⎢ ⎥
⎣ ⎦

   
1 s

q
1 s

−
=

+
 

K '(k)

K(k)
τ =       

K(k)
a ln q= −

π
 

m = (s + 1/s)/2     r = (1/s-s)/2 

[ ]
e

2
e

Z ( ja,k)

k sn( ja) cn( ja) dn( ja) sn( ja) Z ( ja)
σ =

+
 

1 q exp( j )
arg

1 q exp( j )

− − α
ϕ =

+ − α
 

4 E2 arg (u ja),
2K(k)

⎡ ⎤π
α = ϑ + τ⎢ ⎥

⎣ ⎦
   ( )E au F ,k= σ  

0 ≤ u ≤ K(k)      0 ≤ v ≤ K'(k) 

A

B

D A
B

C

C

w

z

z

K
E

C
K'

D

E

s+2rm

r

ϕ
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Abbildung E 4.3 

2

2

1

1

w
z j

w

+
= −

−
 

2
1

1
w r

w
= +
ρ

    
( )

( )

4

1

4

w ja ,
2K(k)

w r 1 exp( j )

w ja ,
2K(k)

⎧ ⎫⎡ ⎤πϑ + τ⎪ ⎪⎢ ⎥⎪ ⎪⎣ ⎦= + β⎨ ⎬⎡ ⎤π⎪ ⎪ϑ − τ⎢ ⎥⎪ ⎪⎣ ⎦⎩ ⎭

 

2r s s 1= − −     
( )

[ ]2

Z ja,k

k sn( ja) cn( ja)dn( ja) sn( ja)Z( ja,k)
σ =

+
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a ln r= −

π
   

2

1

1 r
ρ =

−
   ( )E au F ,k= − σ  

( )4 E2arg u ja ,
2K(k)

⎡ ⎤π
ϕ = ϑ − + τ⎢ ⎥

⎣ ⎦
  0 a K '(k)< <    

K '(k)

K(k)
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1 1
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r r exp( j )

⎧ ⎫⎪ ⎪= ⎨ ⎬ρ + − ϕ −β⎪ ⎪⎩ ⎭
   

[ ]2

1 1
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r r exp( j )

⎧ ⎫⎪ ⎪= ⎨ ⎬ρ + − ϕ +β⎪ ⎪⎩ ⎭
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4
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⎣ ⎦=
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⎣ ⎦

   
( )

( )

4 F

4 F
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2K(k)

h
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ϑ + τ⎢ ⎥

⎣ ⎦=
⎡ ⎤πϑ − τ⎢ ⎥
⎣ ⎦

 

[ ]
e

2
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+
  

K(k)
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=
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-K(k) ≤ u ≤ K(k)   0 ≤ v ≤ K'(k)  uC = a

A

B D A

B
C

w

z

z

-K
E

C
K'

D

E
α

K

F

F

h

1/h



Abbildungen Gruppe E 
_____________________________________________________________________________________  

Vs. 1.1 

10

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung E 6 

 

3

1
z exp w=

ρ
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3 j 2 1w (w ,k ,a)= Π      2 1 1 a 1 1w K(k ) jK '(k ) F (w ,k )= + −  

1w k sn(w,k)=      { }2

1 2 3k (0, ) (0, )= ϑ τ ϑ τ  

a = (1-d)K(k1)      τ = K'(k1)/K(k1) 

-K(k) ≤ u ≤ K(k)     0 ≤ v ≤ K'(k) 

k = sn [d K(k1),k1]     g = K(k1) Ze(a,k1) 

D C a
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u u Re F ,k

k k

⎛ ⎞
= − = ⎜ ⎟

⎝ ⎠
    1 e 1

1
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π π
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C
w z
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Abbildung E 6.1 

5

1
0.5z j

w

⎛ ⎞
= +⎜ ⎟

⎝ ⎠
 5 4w exp(w )=   ( )4 3

1

w w h
b

π
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( )2 a 1w K(k) jK '(k) F w ,k= + −     1
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k
w w k
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1 e

a
b b K '(k) Z (a,k) K '(k)

2K(k)

⎧ ⎫π
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⎩ ⎭
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Im ,D a

k
v F k

k

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
 

2 e
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2K(k) 2

⎧ ⎫π π
= + − +⎨ ⎬

⎩ ⎭
  

1

h
r exp

b

− π
=  

a (1 d) K(k)= −       { }2

2 3k (0, ) (0, )= ϑ τ ϑ τ  

{ }1 sn ( ),k k d K k k=   τ = 2,2; d = 0,3505  
sn( , )

n( , ) dn( , )

a k
b

c a k a k
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- K(k1) ≤ u ≤ 0   2

1

b

b
ϕ = π    0 ≤ v ≤ K’(k1) 

z
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Abbildung F 1.1 bzw X 29 
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Abbildung F 1.2 
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Abbildung F 1.3 

 

 2 2z a tanh(w ) d r       gegeben: r1, r2, e > r1 + r2 

2 2
1 1d a r        2 2

2 2d a r   

2

1
A

1

1 d
u ar sinh 1

2 r

 
     

    
2

2
D

2

1 d
u ar sinh 1

2 r

 
    

 

2 2 2
1 2

1
a f r r

e
        2 2 2

1 2

1
f r r e

2
    

uA  u  uD      0  v  0,5 

z

A B

w
z

B

AD D

0,5
C

C
uD

r1 r =12

uA e



Abbildungen Gruppe F 
_____________________________________________________________________________________  

Vs. 1.3 

5

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung F 1.4 (X 30) 
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Abbildung F 2 
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Abbildung F 2.1 
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Abbildung F 2.2 
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Abbildung F 2.3 

 

3

3

w j
z

w j





      2

3 2
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w
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2
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a b 1 b

1 s 1 s
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Abbildung F 2.4 
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1
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w 1



      1
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Abbildung F 2.5 

2

2

1 w
z
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       2 11 / /

2 2 1w exp( j ) w      

1

1 exp(w )
w ja b
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    2 1    

2

2 11 / /

  
 

     
     B
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b = cos       a = sin  

0  u  0,5      -1  v  1 

1 48,5         2 90  

z

A

B

w

z

B
C

1

A
-1 1

D

C

D
-1

2

1



Abbildungen Gruppe F 
_____________________________________________________________________________________  

Vs. 1.3 

12

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung F 2.6 
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1 1z w w 1         1w a tanh(w )   
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Abbildung F 2.7 

 
2z d 1 d         

b
d

2a
  

j jexp(w ) 1
b e p e pexp(w )
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p e 2pe
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p e
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Abbildung F2.8 

 
2

2z w        2
2 1 1 1w w w    
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Abbildung F 2.9 
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Abbildung F 2.10 
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Abbildung F 2.11 
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Abbildung F 2.12 
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Abbildung F 3 
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Abbildung F 3.1 
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Abbildung F 3.2 
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0  u  π       0  v  πτ/2 
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Abbildung F 3.3 
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Abbildung F 3.4 
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Abbildung F 3.5 
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Abbildung F 3.6 
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Abbildung F 3.7 
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Abbildung F 4.2 
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Abbildung F 4.3 
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Abbildung F 4.4 
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Abbildung F 4.5 
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Abbildung F 5 
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Abbildung F 5.1 
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Abbildung F 5.2 
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Abbildung F 5.3 
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Abbildung F 5.4 
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Abbildung F 5.5 
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Abbildung F 6 
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Abbildung F 6.1 
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Abbildung F 6.2 
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Abbildung F 6.4 
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Abbildung F 6.6 
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Dπ/n EF

+

gr

h

G
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Abbildung G 7.1 

 

{ }( )2z exp f w 1/= ± − τ  

2 a 1w F (w ,k) K '(k)=  

w1 = a tanh (wπ) 

gegeben: r, n, β 

c = β/f 

h = sin(β)      f 2 / nϕ = = π  

{ }2

2 3k (0, ) (0, )= ϑ τ ϑ τ     { }a Re sn K(k) jc K '(k),k= +  

f

ln r
τ = −  

C

1
u ar tanh(ak)=

π
     E

1 1
u ar tanh

a
=
π

 

0 ≤ u ≤ 0,3      0 ≤ v ≤ 0,5

z

A

A

B

B

E

w

w3

uE

C

C

D

D

D

0,5

cf

f

-f/τ

A

z

B

1/r

C

β
D

ϕ E
1r

h

+

+

E

+

++

-
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Abbildung G 7.2 

 

{ }( )2z exp f w= − τ  

2 a 1 1 1w jF (w ,k ) K '(k )= −  

w1 = ja sn (w,k) 

gegeben: r, n, g, h 
ln h

b
f

= τ +       
ln g

c
f

= τ +  

f / nϕ = = π       
ln r

f
τ = −  

{ }2

1 2 3k (0, ) (0, )= ϑ τ ϑ τ     { }1 1a Im sn jc K(k ),k=  

{ }1 1k a / Im sn jb K(k ),k=  

[ ]C a 1v Im F j/(ak ),k=     [ ]B av Im F j/ a,k=  

0 ≤ u ≤ K(k)      0 ≤ v ≤ K'(k)

z

A

A

B

B

E

w

w3

vC C

C

D

D

K'(k)

f

-fτ

A

z

B

C

Dϕ E
1r h

E

vB

F
K(k)

F
-f( -b)τ-f( -c)τ

F
g
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Abbildung G 7.3 

 

2

1

f w
z exp

K '(k )
=  

2 a 1 1w F (w ,k )=  

w1 = ja sn (w,k) 

gegeben: r, n, β1, β2 

1b
f

β
=        2c

f

β
=  

f / nϕ = = π       
f

ln r
τ = −  

{ }2

1 2 3k (0, ) (0, )= ϑ τ ϑ τ     { }1 1a Im sn jc K '(k ),k=  

{ }1 1k a / Im sn jb K '(k ),k=  

[ ]F B a 1v v Im F j/(ak ),k= − =     [ ]E C av v Im F j/ a,k= − =  

0 ≤ u ≤ K(k)      -K'(k) ≤ v ≤ K'(k) 

z

A

A

B

B

E

w

w3

vC C

C

D

D

K'(k)

f

-f/τ1

Az

B

1/r
C

β2

β1

Dϕ E
1r

E
F
G

H

I

J-K'(k)

K(k)

vB

F G
H

I

J β1

β2

f/τ1

F

G
H

I

J
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Abbildung H 1 

 

z = ln w 

0 ≤ u ≤ 2,5      0 ≤ v ≤ 2,5
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Abbildung H 1.1 

 

z = ln cosh (wπ) 

0 ≤ u ≤ 1,5       0 ≤ v ≤ 0,5 
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D D
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A
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Abbildung H 1.2 

 
cosh( )

ln
1

w a
z

a

π +
=

+
 

exp(h) 1
a

exp(h) 1

−
=

+
     

1 a
h ln

1 a

−
=

+
 

0 1a≤ ≤       
1

cosh( )Bv ar a
π

= −  

0 ≤ u ≤ 2      0 ≤ v ≤ 1 
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z

A
B
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z
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B

A
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DBK'(k)
C C

s

K(k)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 1.3 

 

ln cn( , )z w k= −  

1
k

exp( 2s) 1
=

− +
 

0 ≤ u ≤ K(k)      0 ≤ v ≤ K’(k) 
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Abbildung H 1.4 

 
2ln(1 )z w= −  

0 ≤ u ≤ 10      -10 ≤ v ≤ 0 
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Abbildung H 1.5 

 

arcsinz w=  

0 ≤ u ≤ 5      0 ≤ v ≤ 5
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Abbildung H 1.6 

 

ln cosh( )z wπ=  

0 ≤ u ≤ 1,5      0 ≤ v ≤ 0,5 
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Abbildung H 2 

 

ln tan( )
2

z j w
π π= −  

0 ≤ u ≤ 0,25      0 ≤ v ≤ 0,25 
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Abbildung H 2.1 

 

1

1

1
arctan tan

1 2

w a
z

w

π⎧ ⎫−
= ⎨ ⎬+⎩ ⎭

 

1w exp(2 w)= π  

a < 1       
1

2B

a
v

−
=  

0 ≤ u ≤ 0,25      0 ≤ v ≤ 0,5
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Abbildung H 2.2 

 

{ }arcsin exp( )z j wπ= −  

-0,7 ≤ u ≤ 0,3      0 ≤ v ≤ 0,5 
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Abbildung H 2.3 

 

{ }arcsin exp( )z j wπ σ= − +  

σ = sin e      e =arcsin σ 

0 ≤ v ≤ 1 
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Abbildung H 3 

 

{ }arsinh tanh( )z a wπ=  

a = sinh h 
1 1

arctanBv
aπ

=  

0 ≤ u ≤ 0,3       0 ≤ v ≤ 1/2 
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Abbildung H 3.1 

 

1

1

ln
1

w
z

w

σ
σ
+

=
+

 

w1 = exp(πw) 

σ = exp(-a) 
1 1

lnCu
π σ

=  

0 ≤ u ≤ 1       0 ≤ v ≤ 1 
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w z
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D

1

e π/2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 3.2 

 

1arcsinz w=  

0
1

0

1

1

w
w jb a

w

−
= +

+
      w0 = exp(πw) 

a + jb = sin(e + jh) mit  e < π/2 
2 1

arctan 0B

a
v

bπ
−

= <      
2 1

arctanD

a
v

bπ
+

=  

0 ≤ u ≤ 0,6       -1 ≤ v ≤ 1
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z
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Abbildung H 3.3 

 

2arcsin
2

z j w
π⎛ ⎞= −⎜ ⎟
⎝ ⎠

 

2 1(1 ) 1w a w= + −       w1 = tanh2(πw) 

a = cosh h 

1 2
tanh

1Bu ar
aπ

=
+

 

0 ≤ u ≤ 0,5       0 ≤ v ≤ 0,5 
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z
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w
z

D

B
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C

h D

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 3.4 

 

{ }sinh tan( )z ar a wπ=  

a = sin h       h = arsinh(ja) 
1

artanhCv a
π

=       
1 1

arctanDv
aπ

=  

0 ≤ u ≤ 0,5       0 ≤ v ≤ 0,5 
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z

w z

D AC CA

A
B

D A
1

π

B

D

s

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 3.5 

 

1tanhz ar w=  

0
1 2

0

1

1

w
w

b w

−
=

−
      w0 = exp(πw) 

s = artanh(1/b)       b = 1/tanh s 
2

lnBu b
π

= −  

-1,7 ≤ u ≤ 0,3       0 ≤ v ≤ 1 
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Abbildung H 3.6 

 

3lnz w=        2
3

2

1

1

aw
w

aw

+
=

−
 

2 11w w= +        w1 = exp(πw) 

exp( ) 1

exp( ) 1

b
a

b

−
=

+
 

-0,5 ≤ u ≤ 1,8       0 ≤ v ≤ 1 

z

B

w

C
A

C

z

A

Dπ1

+

B

+

C
D

A

Db

-1

+2
+
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C
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B
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π

h

1

D

E

A

B D

D
E

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 4 

 

1lnz w=  

1

1
1

cosh( )
w

w

σ
σ π

+
= −

+
 

b = exp(h)-1       σ = (b - 1)/(b + 1) 
1 1

arccos
2Cv
σ

π
−

=       
1

arccos( )Dv σ
π

= −  

0 ≤ u ≤ 1       0 ≤ v ≤ 1
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Abbildung H 4.1 

 

3lnz w=  

2
3 21w a aw= + −       1

2
1

1

1

w
w

w

+
=

−
 

w1 = exp(wπ)       a = exp(h)-1 

2
tanh

1D

a
u ar

aπ
=

+
 

0 ≤ u ≤ 1,5       0 ≤ v ≤ 1 
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z

B

w
z

C

A

A

B

C

π

h

1

D

E

A

C D

D
E

ln 2
-

-

-

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 4.2 

 

1lnz w=  

1

1
2

cosh( )
w

w

σ
σ π

+
= −

+
 

b = exp(h)-2       σ = (b - 1)/(b + 1) 
1 1

arccos
2Cv
σ

π
−

=       
1

arccos( )Dv σ
π

= −  

0 ≤ u ≤ 0,6       0 ≤ v ≤ 1
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D
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Abbildung H 4.3 

 

2lnz w jπ= +  

w2 = 1 – w1a       2
1 tanh ( )w wπ=  

a = exp(s)+1 

0 ≤ u ≤ 0,75       0 ≤ v ≤ 0,5 
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Abbildung H 4.4 

 

1ln(1 )z w= +  

w1 = exp(wπ)  

-0,5 ≤ u ≤ 2,5       0 ≤ v ≤ 1 
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w
z

A C

D

π
½

B

E

E

A
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d

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 5 

 
tanh( ) 1

ln (1 ) 1
2

w
z a

π −⎡ ⎤= + +⎢ ⎥⎣ ⎦
 

1 1
tanh

1B

a
u ar

aπ
−⎛ ⎞= ⎜ ⎟+⎝ ⎠

 

a = exp(d) 

-0,7 ≤ u ≤ 0,3       0 ≤ v ≤ 0,5
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Abbildung H 6 

 

( )2cosh 1z ar wσ= +  

σ = cosh h       
2

1
1Bv

σ
= −  

0 ≤ u ≤ 5       0 ≤ v ≤ 5 
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Abbildung H 6.1 

 

1z j arcsin(w )
2

π⎡ ⎤= −⎢ ⎥⎣ ⎦
 

[ ]1w a cosh(w ) 1 1= π + −  

B

1 2
v arccos 1

a
⎛ ⎞= −⎜ ⎟π ⎝ ⎠

     [ ]1
a 1 coshs

2
= +  

0 ≤ u ≤ 2      0 ≤ v ≤ 1 
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B

w
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D

D
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Abbildung H 6.2 

 

[ ]sinh cos( )z ar j wσ π=  

σ = sin b       
1 1

coshCv ar
π σ

=  

b = π/2 für σ = 1 

0 ≤ u ≤ 0,5       0 ≤ v ≤ 1
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Abbildung H 6.3 

 

1z j arcsin(w )
2

π⎡ ⎤= −⎢ ⎥⎣ ⎦
 

[ ]1w a cosh(w ) 1 b= π + −     b = sin(h - π/2) 

s = arcosh(2a - b)     [ ]1
a b coshs

2
= +  

B

1 1 b
v arccos 1

a

+⎛ ⎞= −⎜ ⎟π ⎝ ⎠
    C

1 1 b
u ar cosh 1

a

−⎛ ⎞= +⎜ ⎟π ⎝ ⎠
 

0 ≤ u ≤ 2      0 ≤ v ≤ 1

z

B

w z

D

E

E

A

B

E

C

π

s

E

A

1
D

Ch
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Abbildung H 6.4 

 

1 1z j arcsin(w ) ar cosh w
2

π⎡ ⎤= − =⎢ ⎥⎣ ⎦
 

[ ]1

a
w cosh(w ) 1 1

2
= π + +  

s = arcosh(1 + a)     a 1 coshs= − +  

D

1 4
u ar cosh 1

a
⎛ ⎞= +⎜ ⎟π ⎝ ⎠

 

0 ≤ u ≤ 2      0 ≤ v ≤ 1
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Abbildung H 6.5 

 

1z j arcsin(w )
2

π⎡ ⎤= −⎢ ⎥⎣ ⎦
 

[ ]1

a
w cosh(w ) 1 b

2
= π + +  

b = cosh s      a b cosh h= − +  

( )
D

2 1 b1
u ar cosh 1

a

+⎛ ⎞
= +⎜ ⎟π ⎝ ⎠

    
( )

C

2 1 b1
u ar cosh 1

a

−⎛ ⎞
= −⎜ ⎟π ⎝ ⎠

 

0 ≤ u ≤ 1,2      0 ≤ v ≤ 1
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Abbildung H 6.6 

 

1

d
z ln w

2
= +  

[ ]1

b
w 1 cosh(w ) 1

2
= + π −  

b = 1 - exp(-d) 

C

1 2
u ar cosh 1

b
⎛ ⎞= −⎜ ⎟π ⎝ ⎠

 

0 ≤ u ≤ 2      0 ≤ v ≤ 1
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Abbildung H 6.7 

 

1
1

w
z 2 ar coth 2b ar coth(w a)

a
= +  

( )1
0

a
w

tanh w / 2
=

π
     w0 = exp(wπ) 

h1 = πb       h2 = π 

( )2
B

2
u ar tanh a=

π
     C

2 a
u ar tanh

p

⎛ ⎞
= ⎜ ⎟π ⎝ ⎠

 

2

2

1 a b
p

a b

+
=

+
      0 1a≤ ≤  

s = 2 artanh(a/p) + 2b artanh(ap) 

0 ≤ u ≤ 1,5      0 ≤ v ≤ 1
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Abbildung H 6.8 

 

1
1

w
z 2 ar coth 2b ar coth(w a)

a
= +  

0
1

0

w / a a
w

w 1

−
=

−
     w0 = exp(wπ) 

B

2
u ln a=

π
      

2

C

1 1 1/ a
u ln

2

+
= −

π
 

D

1 p a
u ln

p 1/ a

+
=
π +

     
2

E

1 1 a
u ln

2

+
=
π

 

2

2

1 a b
p

a b

+
=

+
      0 1a≤ ≤  

s = 2 artanh(a/p) + 2b artanh(ap)   h1 = πb 

-2 ≤ u ≤ 3      0 ≤ v ≤ 1
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Abbildung H 6.9 

 

2
1 1

1 1
z 2 ar tanh 2b ar tanh

w w a
= − −  

1w sn(w,k)=  

D a

p
v Im F ,k

a
⎛ ⎞= ⎜ ⎟
⎝ ⎠

     2k a=  

2

2

1 a b
p

a b

+
=

+
 

s = 2 artanh(a/p) + 2b artanh(ap) 

0 ≤ u ≤ K(k)      0 ≤ v ≤ K’(k)
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Abbildung H 6.10 

 

2
2

w
z 2 ar coth 2b ar coth(w a)

a
= +  

2 4
1

2 2
1

1 w a
w

a w 1

−
=

−
     1 cosh( )w wπ=  

2
B

1
v arccosa=

π
     

2 2 4

D 2 2

1 p a a
u ar sinh

1 p a

−
=
π −

 

2

2

1 a b
p

a b

+
=

+
 

s = 2 artanh(a/p) + 2b artanh(ap) 

0 ≤ u ≤ 1      0 ≤ v ≤ 0,5
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Abbildung H 6.11 

 

{ }z c b w ln 1 exp( w )= − π − + − π  

1
c (b 1) ln 1 ln b

b
⎛ ⎞= − − −⎜ ⎟
⎝ ⎠

 

B

1 1
u ln 1

b
⎛ ⎞= −⎜ ⎟π ⎝ ⎠

 

-2 ≤ u ≤ 8      0 ≤ v ≤ 1
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Abbildung H 6.12 

 
{ }w (1 a) ln exp(w ) 1 s j (1 a)

z
2 a

π + − π − + − π −
=

−
 

s (2 a) ln(2 a) (1 a) ln(1 a)= − − − − −  

( )B

1
u ln 2 a= − −

π
     a = 2 – 1/b 

-3 ≤ u ≤ 2      0 ≤ v ≤ 1
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Abbildung H 6.13 

 

1z j arcsin(w )
2

π⎡ ⎤= −⎢ ⎥⎣ ⎦
 

1

a
w cosh(w ) b

2
= π +  

0 ≤ u ≤ 1,2      0 ≤ v ≤ 1 

1 2a cosh(s ) cosh(s )= +     [ ]1 2b cosh(s ) cosh(s ) 2= −  

B

1 2
v arccos (1 b)

a
⎡ ⎤= −⎢ ⎥π ⎣ ⎦

    C

1 2
v arccos (1 b)

a
⎡ ⎤= − +⎢ ⎥π ⎣ ⎦

 

z

A
A

w z

D

E

C

B

C

B

π1 E

vB
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E

D
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E
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Abbildung H 6.14 

 

2 2

2 2

1/
ln ln

1/

w a w a
z b

w a w a

+ +
= +

− −
 

1
2

( 1)( 1/ ) 1

2

w a a
w

a

+ +
= −     w1 = tanh(wπ) 

gegeben: a, b 

h1 = πb       h2 = π 
2

2

1 a b
p

a b

+
=

+
      

2

2

1 1
tanh

1D

a
u ar

aπ
−

=
+

 

-0,7 ≤ u ≤ 1,3      0 ≤ v ≤ 0,5 
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Abbildung H 7 

 

z = ln sn (w,k) – d/2 

k = exp(-d) 

0 ≤ u ≤ K(k)      K’(k)/2 ≤ v ≤ K’(k)

z

B

w z

C

A

B C

D

π/2

d/2

AK'(k)

D

K'(k)/2

K(k)
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Abbildung H 7.1 

 

z = ln w3      2
3

2

w j
w

w j

+
=

−
 

1
2 2

1

2
1

w
w b

w
= −

+
     w1 = ja sn(w,k) 

gegeben: s1, s2, s3     b = 1/tan(s3/2) 

h = 1/tan(s2/2)      c = h - 1/tan(s1/2) 
2

1
b b

a
h h

⎛ ⎞= + + ⎜ ⎟
⎝ ⎠

     Im ,B a

j
v F k

a
⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

( )
( )
2

2

1

2 1

ab a
d

ab c a

−
=

− −
     2 2k a d d= + −  

0 ≤ u ≤ K(k)      0 ≤ v ≤ K’(k)

z

G

w
z

G

F

D

A
D

C

π

s2

E

F

K'(k)
D

E
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B

G
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A

B
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Abbildung H 7.2 

 

[ ]arcsin sn( , )
2

z j k w k
π⎧ ⎫= −⎨ ⎬
⎩ ⎭

 

d
k sin

2 2

π⎛ ⎞= −⎜ ⎟
⎝ ⎠

 

0 ≤ u ≤ K(k)      0 ≤ v ≤ K’(k) 
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Abbildung H 7.3 

 

( )

( )

4

4

w a ,k
2K(k)

z ln

w a ,k
2K(k)

⎡ ⎤π
ϑ +⎢ ⎥

⎣ ⎦=
⎡ ⎤πϑ −⎢ ⎥
⎣ ⎦

 

K(k)
a b=

π
 

( )

( )

4 G

4 G

u a ,k
2K(k)

h ln

u a ,k
2K(k)

⎡ ⎤π
ϑ +⎢ ⎥

⎣ ⎦=
⎡ ⎤πϑ −⎢ ⎥
⎣ ⎦

    uF = a 

[ ]
e

2
e

Z (a,k)

k sn(a) cn(a) dn(a) sn(a) Z (a)
σ =

+
   ( )G au F ,k= σ  

0≤ u ≤ K(k)       0 ≤ v ≤ K'(k)

F
w

z

z

B

E

C

A
C

B
π

D

D

K'(k)

b

F

C

s

E
A
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Abbildung H 7.4 

 

( ) ( )
( ) ( )

*
1 1 1 2

*
1 2 1 1

w t , w t ,
z ln

w t , w t ,

⎡ ⎤ϑ − τ ϑ − τ⎡ ⎤⎣ ⎦ ⎣ ⎦=
⎡ ⎤ϑ − τ ϑ − τ⎡ ⎤⎣ ⎦ ⎣ ⎦

 

( )2 1a Im t Im t= π −  

π/2 ≤ u ≤ π       0 ≤ v ≤ πτ/2

z

F

w
z

F

F

B

A B

C

π

E

D

πτ/2
D

E
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B

G
π
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C

A

π/2
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Abbildung H 7.5 

 
k sn(w,k)

z ln a 1 a
ksn(w,k)

⎧ ⎫+ σ
= − −⎨ ⎬σ +⎩ ⎭

 

gegeben: b, c, d 
exp(b) 1

a
2

+
=       1

exp(c) 1 a
a

a

+ −
=  

2

1 a exp(d)
a

a

− −
=       1

11

k a
k

ka
σ −
=

−
 

2

1 2 1 2

1 2 1 2

1 1
1

a a a a
k

a a a a

⎛ ⎞− −
= − −⎜ ⎟− −⎝ ⎠

 

-K(k) ≤ u ≤ K(k)      0 ≤ v ≤ K’(k)
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Abbildung H 7.6 

 

2 2

2 2

1/
ln ln

1/

w a w a
z

w a w a

− −
= −

+ +
 

1
2

1

1

1

w
w a

w

+
=

−
      w1 = exp(πw) 

0 ≤ u ≤ 1,5      0 ≤ v ≤ 1 

z

w
z
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C
π/2
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B

C A

hfeldfrei
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Abbildung H 7.7 

 

{ }arctan cn( , )z a w k=  

a = tan s 

2

2

1

tanh
1

k
h

a

=

+

 

0 ≤ u ≤ K(k)      -K’(k) ≤ v ≤ 0 
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Abbildung H 7.8 

 

( )

( )

4 2

4 2

w ja ,k
2K(k)

z ln b

w ja ,k
2K(k)

⎡ ⎤π
ϑ +⎢ ⎥

⎣ ⎦= −
⎡ ⎤πϑ −⎢ ⎥
⎣ ⎦

   gegeben: b, k 

( )2 1 1, 'aw jF w k= −      1
1 1

'
sn( , ')

'

k
w w k

k
=  

K(k)
a b=

π
      0 < a < K'(k) 

[ ]
e

2
e

Z ( ja,k)

k sn( ja) cn( ja) dn( ja) sn( ja) Z ( ja)
σ =

+
 vB = K'(k) - a 

4 Fh 2 arg (u ja),k
2K(k)

⎡ ⎤π
= ϑ +⎢ ⎥

⎣ ⎦
   ( )F au F ,k= σ  

k1’ = k’sn(vB,k’) 

-K(k1’)≤ u ≤ 0      0 ≤ v ≤ K'(k1’)

z

B

w

w

z

C

B

A

D

C

E

D

A

E

π

A

-K(k ')1

K(k)

D

K'(k ')1
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E

F

F

F

C

BvB

uF

a

2

B

b

h
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Abbildung H 7.9 

( )

( )

4

4

w ja ,
2K(k)

z ln b

w ja ,
2K(k)

⎡ ⎤π
ϑ + τ⎢ ⎥

⎣ ⎦= −
⎡ ⎤πϑ − τ⎢ ⎥
⎣ ⎦

     
K(k)

a b=
π

 

gegeben: b, k        0 < a < K'(k) 

[ ]
e

2
e

Z ( ja,k)

k sn( ja) cn( ja) dn( ja) sn( ja) Z ( ja)
σ =

+
   vB = K'(k) – a 

4 Fh 2 arg (u ja),
2K(k)

⎡ ⎤π
= ϑ + τ⎢ ⎥

⎣ ⎦
     ( )F au F ,k= σ  

τ = K’(k)/K(k)   -K(k)≤ u ≤ 0    0 ≤ v ≤ K'(k)

z

B

w z
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A

C D

E

π

A
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F

F

BvB
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Abbildung H 7.10 

 

{ }sinh sn( , )z ar a w k=  

a
k

sinh b
=       h = arsinh a 

b = arsinh(a/k)      Im ,B a

j
v F k

a
⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

a = sinh h 

0 ≤ u ≤ K(k)      0 ≤ v ≤ K’(k)
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Abbildung H 7.11 

 

{ }arcsin sn( , )z ak w k=  

sin b
k

a
=       a = sin c 

1
,C au F k

ak
⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

0 ≤ u ≤ K(k)      0 ≤ v ≤ K’(k)
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Abbildung H 7.12 

 

{ }ar tanh sn( , )z ak w k=  

a ≤ 1       a = tanh b 

k = tanh (d)/a      ( ),C au F a k=  

gegeben: d, b 

0 ≤ u ≤ K(k)      0 ≤ v ≤ K’(k) 
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Abbildung H 7.13 

 

{ }arcsin sn( , )
2

z j ak w k
π⎡ ⎤= −⎢ ⎥⎣ ⎦

 

a ≤ 1       a = sin d 

k = sin (h)/a      ( ),C au F a k=  

gegeben: d, h 

0 ≤ u ≤ K(k)      0 ≤ v ≤ K’(k) 
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Abbildung H 7.14 

 

{ }arcsin cn( , )z b w k=  

b = sin c 

a = sinh (d)/b 

gegeben: d, c 

0 ≤ u ≤ K(k)      -K’(k) ≤ v ≤ 0
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Abbildung H 7.15 

 

z = ln w1      1

1 sn( , )

1 sn( , )

a w k
w

a w k

+
=

−
 

c 1
k a

c 1

−
=

+
      

1

1

b
a

b

−
=

+
 

b = exp(d)      
1

Im ,D av F k
a

⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

c = exp(e) 

0 ≤ u ≤ K(k)      0 ≤ v ≤ K’(k) 
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Abbildung H 7.16 

 

( ) ( )
( ) ( )

*
1 1 1 2

*
1 2 1 1

w t , w t ,
z ln

w t , w t ,

⎡ ⎤ϑ − τ ϑ − τ⎡ ⎤⎣ ⎦ ⎣ ⎦=
⎡ ⎤ϑ − τ ϑ − τ⎡ ⎤⎣ ⎦ ⎣ ⎦

 

( )2 1a Im t Im t= π −  

π/2≤ u ≤ π       0 ≤ v ≤ πτ/2
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Abbildung H 7.17 

 

{ }arcsin sn( , )
2

z j ak w k
π⎡ ⎤= −⎢ ⎥⎣ ⎦

 

a ≥ 1       a = cosh d 

k = sin (h)/a      
1

Im ,D av F k
ak

⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

gegeben: d, h 

0 ≤ u ≤ K(k)      0 ≤ v ≤ K’(k) 
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Abbildung H 7.18 

 

z = arcsin (w1)      1

k sn(w,k)
w

k sn(w,k)

+ σ
= −

σ +
 

-K(k) ≤ u ≤ K(k)     0 ≤ v ≤ K'(k) 
2

1

k
d arcsin

k(1 )

− σ
=

− σ
     

2

2

k
d arcsin

k(1 )

⎛ ⎞+ σ
= −⎜ ⎟+ σ⎝ ⎠

 

a1 = sin d1      a2 = sin d2 

1 2

1 2

1 a a
a

a a

−
=

−
      1

1

k a
k

1 ka

−
σ =

−
 

2k a a 1= − −      E au F ,k
k

σ⎛ ⎞= −⎜ ⎟
⎝ ⎠
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Abbildung H 7.19 

 

{ }arcsin sn( , )
2

z j a w k
π⎡ ⎤= −⎢ ⎥⎣ ⎦

 

a ≥ 1       a = cosh d 

k = a/cosh b      ( )1/ ,E au F a k=  

gegeben: d, b 

0 ≤ u ≤ K(k)      0 ≤ v ≤ K’(k) 
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Abbildung H 8 

 

{ }tanh cosh( )z ar wσ π=  

σ = tanh b 
1

ar cosh(1/ )Du σ
π

=  

0 ≤ u ≤ 0,7       0 ≤ v ≤ 0,5
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Abbildung H 8.1 

 

{ }2tanh ( ) tanh ( )z ar a b w bπ= + −  

b = 1/tanh d       a = tanh h 

1 1
ar tanhF

b
u

b aπ
−

=
+

     
1

ar tanh
1C

b a
u

bπ
+

=
+

 

1
ar tanhE

b
u

b aπ
=

+
     b > 1 und a < 1 

0 ≤ u ≤ 0,75       0 ≤ v ≤ 0,5
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Abbildung H 8.2 

{ }tanh cos( )z ar j wσ π=  

σ ≥ 0        σ =tan b 
1 1

sinhDv ar
π σ

=  

0 ≤ u ≤ 0,5       0 ≤ v ≤ 0,8 
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Abbildung H 8.3 

z = ln w3      2
3

2

w j
w

w j

+
=

−
 

1
2 2

1

2
1

w
w b

w
= −

+
     w1 = ja /tanh(wπ) 

gegeben: c, s      b = 1/tan(c/2) 
2

1 tanh tanh
2 2

s s
a b b⎛ ⎞= + −⎜ ⎟

⎝ ⎠
   

1
arctanBv a

π
=  

2

1
tanh

1
D

a
u ar

b bπ
−

=
+ +

    s = exp(h) 

0 ≤ u ≤ 0,6      0 ≤ v ≤ 0,5
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π

s

0,5

B

C

E

F D

D

E

D

c

A
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z

w
z

DA

B

π

c

C

B

K'(k)

A
bK(k)

C

D

d

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 9 

 
k sn(w,k)

z ln a 1 a
ksn(w,k)

⎧ ⎫+ σ
= − −⎨ ⎬σ +⎩ ⎭

 

exp(b) 1
a

2

+
=       1

exp(c) 1 a
a

a

+ −
=  

2

exp(d) 1 a
a

a

+ −
=       1

11

k a
k

ka
σ −
=

−
 

2

1 2 1 2

1 2 1 2

1 1
1

a a a a
k

a a a a

⎛ ⎞− −
= − −⎜ ⎟− −⎝ ⎠

 

-K(k) ≤ u ≤ K(k)      0 ≤ v ≤ K’(k)
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Abbildung H 9.1 

 

z lnsn(w j ,k) lnsn(w j ,k)= + σ − λ − σ  

h (1 )
2

π
= + λ  

0 ≤ u ≤ K(k)      -K’(k) ≤ v ≤ K’(k) 

w
z

z

EH F

A

H

I

E

B

h

B
C
D

H
F

G
F

B C
D

D

A

K(k)

K'(k)

-K'(k)
I

G
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z

B

w
z

B

E

C

A
C

C

π

d

DK'(k)

E
e

B

K(k) A
D

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 9.2 

 

1lnz w=  

2
1 sn ( , ) 1w a w k= +       

exp( ) 1

a
k

e
=

−
 

gegeben: d, e       a = exp(d)-1 

0 ≤ u ≤ K(k)       0 ≤ v ≤ K’(k)
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z

w z
A D

A

B

π

hπ
0,5

C

A

A B

BC

D

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 10 

 

( )
( )

2 22
11

2 2
1

1 22 1
cosh cosh

1 1

w h hw h
z ar h ar

h w h

+ ++ +
= −

− −
 

1 2

1

sinh ( )
w

wπ
=       21

tanh 1Du ar h
π

= −  

0 ≤ u ≤ 1,25       0 ≤ v ≤ 0,5 
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z

w

z

A

π/2

h /2π

0,5
C

AB

C

B

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 10.1 

 

( )
2 2

1 1
2 2

1

cosh cosh
2 1

w cw a
z j ar b ar

a a w

π −
= − −

−
 

22a h h= −        21
1

2
b a= −  

c = 2 – a2 

1 cosh( )w wπ=       
1

arccosBv a
π

=  

0 ≤ u ≤ 1       0 ≤ v ≤ 0,5
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B

w w4

z

z

AE

B
A C

B

D

D

A

b1

C E

D

C

E

E

K'(k)

K(k)

h

bK(k)

E

1
a1

b2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 10.2 

 

( )e 4 1z w ,k ',a h= Π −      ( ){ }4 a 3w K '(k) j F w ,k K(k)= + +  

2 2
3

1/

2

w w
w

k

+
=      1

1 exp( )

exp( )

a w
w

a w

π
π

+
=

+
 

2 1w j w= −  

gegeben : K '(k) / K(k) , dτ =    { }e 1h K(k) 1 c Z (a ,k ')= +  

1
1 e 1

a
b c K(k) Z (a ,k ') K(k)

2K '(k)

⎧ ⎫π
= + +⎨ ⎬

⎩ ⎭
  { }Imsn ( ),d jbK k k=  

1
2 e 1

a
b c K(k) Z (a ,k ') K(k)

2K '(k) 2

⎧ ⎫π π
= + − +⎨ ⎬

⎩ ⎭
 D

1
u ln a= −

π
 

1a K '(k) b K(k)= −      { }2

2 3k (0, ) (0, )= ϑ τ ϑ τ  

( ){ }2
2

1a dk dk= − +     1

1 1

sn( , ')

n( , ') dn( , ')

a k
c

c a k a k
=  

0 ≤ u ≤ 3      0 ≤ v ≤ 1 
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B

w w2

z

z

AC

B
A C

D

D

A

b1

B E

D

C

E

E

K(k)

K'(k)

K(k )1

K'(k )1

h

dK(k)

E

a

b2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 10.3 

 

( )e 2 1z w ,k,a h= Π −  

( )2 a 1w K(k) jK '(k) F w ,k= + −    1
1 1sn( , )

k
w w k

k
=  

gegeben : K '(k) / K(k) , dτ =    { }eh K(k) 1 b Z (a,k)= +  

1 e

a
b b K '(k) Z (a,k) K '(k)

2K(k)

⎧ ⎫π
= + +⎨ ⎬

⎩ ⎭
  1

1

Im ,D a

k
v F k

k

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
 

2 e

a
b b K '(k) Z (a,k) K '(k)

2K(k) 2

⎧ ⎫π π
= + − +⎨ ⎬

⎩ ⎭
 

a (1 d) K(k)= −      { }2

2 3k (0, ) (0, )= ϑ τ ϑ τ  

{ }1 sn ( ),k k d K k k=      
sn( , )

n( , ) dn( , )

a k
b

c a k a k
=  

0 ≤ u ≤ K(k1)      0 ≤ v ≤ K’(k1)
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B

w w2

z

z

A

E B
A C

B D

π/2

D A

f

C

E

C

D
E

E

K(k) K(k )1

K'(k) K'(k )1

g

a dK(k )1

B

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 11 

 

( )j 2 1z w ,k ,a g jf= Π − +  

( )2 1 1 a 1 1w K(k ) jK '(k ) F w ,k= + −    1 sn( , )w k w k=  

1 1gegeben : K '(k ) / K(k ) , dτ =  

1 e 1
1

a
f K '(k ) Z (a,k )

2 2K(k )

π π
= − −    a = K(k1)(1 - d) 

1

1
Re ,C au F k

kk

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
     g = K(k1) Ze(a,k1) 

{ }2

1 2 3k (0, ) (0, )= ϑ τ ϑ τ     { }1 1sn ( ),k d K k k=  

0 ≤ u ≤ K(k)      0 ≤ v ≤ K’(k)
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B

w w4

z

z

E

E
A

A B

B

C

π/2D
E

f

C

D

B

C
D

D

K'(k)

K(k)

g

hK(k)

A

D

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 11.1 

 

( )j 4z w ,k ', hK(k) g jf= Π − +  

( ){ }4 a 3w j F w ,k K(k)= − +     2 2
3

1/

2

w w
w

k

+
=  

1

1 exp( )

exp( )

a w
w

a w

π
π

+
=

+
     2 1w j w= −  

gegeben : K '(k) / K(k) , dτ =  

e

h
f K(k) Z (hK(k),k ')

2 2

π π
= − −

τ
   d = Im sn{jhK(k),k} 

1
lnEu a

π
= −       g = K’(k) Ze{hK(k),k’} 

{ }2

2 3k (0, ) (0, )= ϑ τ ϑ τ     ( )
2

2
1a dk dk⎛ ⎞= − −⎜ ⎟

⎝ ⎠
 

0 ≤ u ≤ 1,368      -1 ≤ v ≤ 0



Abbildungen Gruppe H 
_____________________________________________________________________________________  

Vs. 1.2 

73

z

K(k)-K(k)

K'(k)

K'(k)/2

B

A

E

E

B

D

DC

w
z

C

DE

A
ϕ

π/2
2s

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung H 12 

 

1 1

1 1
z exp( j2 ) ar tanh ar tanh j

w kw 2

π
= ϕ + +   1w sn(w,k)=  

B a

k exp( j2 )
w F k ,k

1 k exp( j2 )

⎛ ⎞+ ϕ
= ⎜ ⎟+ ϕ⎝ ⎠

   ( )Bs z w=  

-K(k) ≤ u ≤ K(k)     K’(k)/2 ≤ v ≤ K’(k) 
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Abbildung H 12.1 

 

( ) ( )
( ) ( )

*
1 1 1 1

*
1 2 1 2

w t , w t ,
z ln

w t , w t ,

⎡ ⎤ϑ − τ ϑ − τ⎡ ⎤⎣ ⎦ ⎣ ⎦=
⎡ ⎤ϑ − τ ϑ − τ⎡ ⎤⎣ ⎦ ⎣ ⎦

 

gegeben: t1, t2, τ      ( )1 22 Re t Re tϕ = π −  

0≤ u ≤ π       0 ≤ v ≤ πτ/2 

z

π

πτ/2

K'(k)/2

B

A

F
E

B
D

G
H

C

w z

C D

E

A

2π

FG
H

t1

t2

ϕ

s1

s2
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Abbildung H 12.2 

 

( ) ( )4 2z ln w a , ln w a ,
2K(k) 2K(k)

⎡ ⎤ ⎡ ⎤π π
= ϑ + τ − ϑ − τ⎢ ⎥ ⎢ ⎥

⎣ ⎦ ⎣ ⎦
 

b K(k)
a =

π
       

'( )

( )

K k

K k
τ =  

gegeben: b, k 

s = 0 und h1 = 0  für b = π/2     h1 = h2  für b = 0 

s = 0  für  k = 1/sqr(2) 

-K(k) ≤ u ≤ K(k)      0 ≤ v ≤ K'(k) 

b = 0,15π       k = 0,95 

A B

D
A B

C

w

z

z

-K

E C
K'

D

E

K

F

F

h1

h2

ss

+

+

-

-
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Abbildung H 12.3 

 

1 1

p 1
z exp( j2 ) ar tanh ar tanh j

w pw 2

π
= ϕ + +    1w exp( w)= π  

gegeben: p, ϕ 

0 ≤ u ≤ 0,9       0 ≤ v ≤ 1 

z

B A

BD

C

w
z

C
D

A

ϕ

π/2

2s
D

1

periodisch
in

y-Richtung
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Abbildung H 12.4 

 

{ }1z aw w a K(k) jK '(K) / 2= + − +     1w lnsn(w,k) d / 2= −  

gegeben: a, d       k = exp(-d) 

 
'( )

2

aK k
h =        

'( )

2

aK k
g

π+
=  

'( )

2

aK k
b

π−
=  

0 ≤ u ≤ 2K(k)       0 ≤ v ≤ K’(k) 

z

B

w1

C

A

B C

D

π/2

d/2

A

K'(k)

D

K'(k)/2

K(k) 2K(k)

z

s
hb

D

C

B

A
B

g



Abbildungen Gruppe I 
_____________________________________________________________________________________  

13.3.2008 

1

z

B

w

C

B

z

0,5

+

+

A

A
C

D
D

D

-K'(k)

K(k)

Abbildungen Gruppe I 
 
Doppelt periodische Feldbilder 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 1 

a

sin(w )
z F ,k jK '(k)

k

π⎡ ⎤= −⎢ ⎥⎣ ⎦
 

B

1
u arcsin k=

π
 

0 ≤ u ≤ 0,5
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2

z

B
w1

C

B
z

A

A

C

D

D

E
F

G

H
1

-1

E
F

G

d

c 1-1

τH

A
B C D

E

F G

H1/k1a

b

-1-1/k

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 1.1 

1( , )

( )
aF w k

z
K k

=  

1 tanh( / 2)w a jb wπ= +      C a

1
u Re F ,k

ak
⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

2

2

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

      [ ]a jb sn (c jd)K(k),k+ = +  

2 1/
arctanB

a k
v

bπ
−

=       
2 1

arctanC

a
v

bπ
−

=  

2
arctanE

a
v

bπ
=       

2 1
arctanF

a
v

bπ
+

=  

2 1/
arctanG

a k
v

bπ
+

=  

0 ≤ u ≤ 0,7       -1 ≤ v ≤ 1
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3

z

D

w

D

E

z

π/2

+

+

A

A
E

CB
B

-K'(k)

K(k)C

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 1.2 

tz F (w,k) jK '(k)= −  

D

1
v ar cosh

k
=  

0 ≤ u ≤ π/2       0 ≤ v ≤ 2 
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Abbildung I 1.3 

1( , )

( )
aF w k

z
K k

=  

1 tanh( )w a wπ=  
2

2

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

      [ ]a sn dK(k),k=  

1
tanhDu ar a

π
=       

1
tanh( )Cu ar ak

π
=  

0 ≤ v ≤ 1/2 

z

D

w

DE

z

1/2

+

A
A

E

E

C

B B C

d 1

τ

+
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5

z

D

w

w2

D

z

1/2

-1/2

A

AC

B

B

C

1

τ

h

dA 1

B C
D a

b

1/k

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 1.4 

2( , )

( )
aF w k

z
K k

=  

2 2 2
2 1 1( 1)w jhw j h w d= ± − −     1 tanh( )w wπ=  

2

2

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

      [ ]d jh sn (a jb)K(k),k+ = +  

2 2
2

1 1
arctan

2C

k
v h d

h kπ
⎡ ⎤⎛ ⎞= + −⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦

    
2 21 1

arctan
2B

h d
v

hπ
⎡ ⎤+ −

= ⎢ ⎥
⎣ ⎦

 

-0,5 ≤ v ≤ 0,5



Abbildungen Gruppe I 
_____________________________________________________________________________________  

13.3.2008 

6

z

D

w

D

z

-1

A

A
C

B

B

C

1

τ

E

B

h

E

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 1.5 

3( , )

( )
aF w k

z
K k

=        2 2
3

1/

2

w w
w

k

+
=  

2 1w j w= −        1

1 exp( )

exp( )

a w
w

a w

π
π

+
=

+
 

2

2

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

      [ ]d Imsn jh K(k),k=  

( , )

( )
aF d k

h
K k

=        
2

21 ( )a dk dk⎡ ⎤= − +⎣ ⎦  

1
lnCu a

π
= −  

0 ≤ u ≤ 1       -1 ≤ v ≤ 0
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7

z

D

w
w1

D

z1/2

A
A

C

B

B C

1

τ

aA
E

B

CD
d

DE B
E

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 1.6 

1( , )

( )
aF w k

z
K k

=  

1 tanh( )w a wπ=  
2

2

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

     

 [ ]a Re sn K(k) jd K(k),k= +  

1 1
tanhEu ar

aπ
=       

1
tanh( )Cu ar ak

π
=  

0 ≤ v ≤ 1/2 
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8

z

A

w

B

z

-1/2

D

D

E

E

A

1

τ

C

B

E

b

C

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 1.7 

1( , )

( )
aF w k

z
K k

=  

1 tanh( )w jh wπ=  
2

2

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

      [ ]h Imsn jb K(k),k=  

1 1
arctanBv

hkπ
= −       

1 1
arctanCv

hπ
= −  

-0,5 ≤ v ≤ 0       0 ≤ u ≤ 0,5 
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9

z

D

w

D

E

z

1

A

A

E

CB
B

C

d

1

τ

−τ

C
FA F

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 1.8 

1( , )

( )
tF w k

z
K k

=  

[ ]
1

ln 1 exp( )

2

w
w j

a

π+
= −

−
 

gegeben: τ, b mit |b| < τ 

[ ]a ar sinh sn jb K(k),k=  

0 ≤ v ≤ 1       -0,5 ≤ u ≤ 1,5 
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10

z

w
z

1

A

A

CB

B

C

d

τCA

b

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 1.9 

1( , )

( )
aF w k

z
K k

=  

1
1 exp( )

a
w

wπ
=

−
 

gegeben: τ, d, b mit d, b auf dem Rand 

[ ]a sn (d jb) K(k),k= +  

0 ≤ v ≤ 1       -0,5 ≤ u ≤ 1,5 
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11

z

w

DE

z

K'(k)

A
A

D

E

C

B B C

d 1

τ

K(k)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 2 

1 1

1

( , )

( )
aF w k

z
K k

=  

1 sn( , )w k w k=  
2

2
1

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

      [ ]1 1k sn d K(k ),k=  

1

1
Re ,C au F k

k k

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
 

0 ≤ v ≤ K'(k)       0 ≤ u ≤ K(k)
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Abbildung I 2.1 

1 1

1

( , )

( )
aF w k

z j
K k

= −  

1 sn( , )w j w kσ=  
2

2
1

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

      
[ ]1 1

k
Imsn jb K(k ),k

σ
=  

1

Im ,C a

j
v F k

kσ
⎛ ⎞

= ⎜ ⎟
⎝ ⎠

      Im ,B a

j
v F k

σ
⎛ ⎞

= ⎜ ⎟
⎝ ⎠

 

gegeben: a, b, c = τ      [ ]1 1Im sn ( ),ja K k kσ =  

0 ≤ v ≤ K'(k)       0 ≤ u ≤ K(k)

z

w

DE

z

K'(k)

A
A

D
E

C

B

B C

a c

1

K(k)

F F
b
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z

w

DE

z

K'(k) K'(k )1

A
A

D

E

CB B C

dK(k) K(k )1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 2.2 

1 1( , )az F w k=  

1
1

sn( , )
k

w w k
k

=       1

1

'( )

( )

K k

K k
τ =  

2

2
1

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

      1 1k k sn(d,k )=  

1Im ,D a

k
v F k

k
⎛ ⎞= ⎜ ⎟
⎝ ⎠

      1
1

,a

k
d F k

k

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
 

0 ≤ v ≤ K'(k)       0 ≤ u ≤ K(k)
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z

w

DE

z

K'(k)

A
A

D
E

C

B B C

d 1

τ

K(k)

F F
e

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 2.3 

1 1 1( , ) ( )az F w k K k=  

1 sn( , )w ak w k=  
2

2
1

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

      [ ]1 1

1
k sn d K(k ),k

a
=  

1
Re ,D au F k

ak
⎛ ⎞= ⎜ ⎟
⎝ ⎠

      
1

1
Re ,C au F k

akk

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
 

[ ]1 1n ( ),a s e K k k=  

0 ≤ v ≤ K'(k)       0 ≤ u ≤ K(k)
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z

w

DE

z

K'(k)

A
A

D
E

C

B

B C

c τ

1

K(k)

F F
b

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 2.4 

1 1 1( , ) ( )tz j F w k K k=  

[ ]1 / 2 arcsin sn( , )w a w kπ= −  

[ ]2
1 1

1
a

1 sn c K(k ),k '
=

−
     [ ]2

1 1k a 1 sn c K(k ),k '= −  

{ }1sinh cosh(1/ )
Im ,C a

ar k
v F j k

a

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
   

1
,A au F k

a
⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

0 ≤ v ≤ K'(k)       0 ≤ u ≤ K(k)
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z

w

F

B
z

K'(k)
A

AD

E

C B

C D

1

τ

K(k)-K(k)

F

f1

f2

E

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 2.5 

1 2
1

1

,
1

2 2 ( )

a

w a p
F k

bz
K k

+⎛ ⎞
⎜ ⎟
⎝ ⎠= +  

1

sn( , )

sn( , )

k w k
w

k w k

σ
σ
+

= −
+

 

2

1

1 k
a

k 1

− σ
=

− σ
       

2

2

1 k
a

k 1

+ σ
=

+ σ
 

1

1

'( )

2 ( )

K k

K k
τ =        1

21

b
k

a p
=

+
 

gegeben: k, σ < k2, p < 1      b = a2(1 – p) 

2 1
1

1
1

Im ,
f

2 ( )

a

a p a
F k

b
K k

+⎛ ⎞
⎜ ⎟
⎝ ⎠=      

2
1

2
1

1
Im ,

f
2 ( )

a

a p
F k

b
K k

−⎛ ⎞
⎜ ⎟
⎝ ⎠=  

0 ≤ v ≤ K'(k)       -K(k) ≤ u ≤ K(k)
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z

w

D

E

z

K'(k)

A
A

D

E

CB B C

a
τ

1K(k)

F F
d

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 2.6 

1 1 1( , ) ( )az F w k K k=  

1 sn( , )w ck w k=  
2

2
1

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

      [ ]1 1

1
k sn d K(k ),k

c
=  

1

1
Im ,D av F k

ckk

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
      

1
Im ,E av F k

ck
⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

[ ]1 1 1

1

n ( ),
a

k s a K k k
=  

0 ≤ v ≤ K'(k)       0 ≤ u ≤ K(k) 
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z

w

B

C

z

K'(k)

A
E

B
E

DC A

b τK(k)

F D

d F

1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 2.7 
( )1 1

1

,

( )
tF w k

z j
K k

=       gegeben: d, b, τ 

[ ]1 arcsin sn( , )w a w k
a

π
= −      

2

2
1

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

 

[ ]2
1 1a 1 sn d K(k ),k= −      [ ]2

1 1k a 1 sn b K(k ),k '= −  

{ }1sinh cosh(1/ )
Im ,B a

ar k
v F j k

a

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
   

1
,E av F k

a
⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

2 1
1

1
1

Im ,
f

2 ( )

a

a p a
F k

b
K k

+⎛ ⎞
⎜ ⎟
⎝ ⎠=      

2
1

2
1

1
Im ,

f
2 ( )

a

a p
F k

b
K k

−⎛ ⎞
⎜ ⎟
⎝ ⎠=  

0 ≤ v ≤ K'(k)       0 ≤ u ≤ K(k)
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z

w

B

C

z

-K'(k)
A E

B

C

ED A

s

τK(k)

F D

h F

1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 2.8 
( )1 1

1

,

( )
aF w k

z
K k

=       gegeben: s, h, τ 

1 cn( , )w b w k=       
2

2
1

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

 

[ ]1 1b sn s K(k ),k=       a 1 1s F (b,k ) K(k )=  

[ ]{ }2

1 1

1
k

1 b Imsn jh K(k ),k
=

+
    1 1

'
( ) ,a

k
jh K k F jb k

k
⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

-K'(k) ≤ v ≤ 0       0 ≤ u ≤ K(k) 
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Abbildung I 2.9 

 

( )4 2

2

,
1

( )
aF w k

z j
K k

⎧ ⎫
= − −⎨ ⎬

⎩ ⎭
     4 3 2w  = jw k  

[ ] 1
3 2 1 2 1sn( , ) sn( , )

2

k
w w ja k w ja k= + − −    

2

2 1
2

3 1

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

 

a 1

1

h
a Im F j ,k

k

⎛ ⎞
= ⎜ ⎟⎜ ⎟

⎝ ⎠
      2 1 1( , )aw F w k=  

1
1

sn( , )
k

w w k
k

=       1

1

'( )

( )

K k

K k
τ =  

2

2
1

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

      1 1k k sn(d,k )=  

0 ≤ v ≤ K'(k)       0 ≤ u ≤ K(k) 

gegeben: D = 0,45, τ = 1,4, τ1 = 1,971

z

w

C

z
K'(k)

A

A

C

FE
B

g

τ

K(k)

H

D

G1

E

F

2

e

D

B

HG
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z

D

w

D

z
1/2

A

A

C
B

B C

1

τ

E

E

a

E

F

F

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 3 
( )2,

( )
tF w k

z
K k

=        2 1( )w j w a= − +  

1 ln cosh( )w wπ=       
2

2

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

 

[ ]a ar tanh sn b K(k),k '= −      F

1
u ar cosh exp( a)= −

π
 

C

1 1
u ar sinh exp ar cosh a

k

⎧ ⎫⎛ ⎞= − −⎨ ⎬⎜ ⎟π ⎝ ⎠⎩ ⎭
 

D

1 1
u ar sinh exp ar cosh a

k

⎧ ⎫⎛ ⎞= + −⎨ ⎬⎜ ⎟π ⎝ ⎠⎩ ⎭
   0 ≤ v ≤ 0,5
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z

D

w

D

z

1/2
A

A
C

B B C

1

τ

E B
d

E

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 3.1 
( )1,

( )
aF w k

z
K k

=  

1 cosh( )w a wπ=       
2

2

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

 

[ ]a sn d K(k),k=       ad F (a,k) K(k)=  

C

1 1
u ar cosh

ak
=
π

      D

1 1
u ar cosh

a
=
π

 

0 ≤ v ≤ 0,5       0 ≤ u ≤ 0,7
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z

D

w

D

z

1/2
A

AC

B B C

1

τ

E

B
h

E

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 3.2 
( )1,

( )
aF w k

z
K k

=  

1 cosh( )w a wπ=       
2

2

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

 

[ ]a sn K(k) jd K(k),k= +  

C

1 1
u ar cosh

ak
=
π

      E

1 1
v arccos

a
=
π

 

0 ≤ v ≤ 0,5       0 ≤ u ≤ 0,7
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z

w

B

z

K'(k)
C

A

A

B

D C
DK(k)-K(k)

b

b

1

1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 4 

a 4 1 a 4 1

1 1

F (w ,k ) F (w ,k ')
z

K(k ) K '(k )

+
=

+
    2

3
2 2

2w (1 k)
w

(1 w )(1 kw )

+
=

+ +
 

4 3w w=       2 11 (1 )(1 1/ ) / 2w w k= − + +  

2 2
1

2 2

k sn(w,k )
w

k sn(w,k )

+ σ
= −

σ +
    1

1 b

1 b

−
τ =

+
 

2

2 1
1

3 1

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

     
2

1 1

1 1

k k '
k

k k '

⎛ ⎞−
= ⎜ ⎟+⎝ ⎠

 

1

3 1

1

k
a

k

−
=

+
      2

1

1

k
a

k

−
=

+
 

2

1 2 1 2
2

1 2 1 2

1 1
1

a a a a
k

a a a a

⎛ ⎞− −
= − −⎜ ⎟− −⎝ ⎠

   2 1
2

2 11

k a
k

k a
σ −
=

−
 

-K(k) ≤ u ≤ K(k)     0 ≤ v ≤ K'(k)
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z

w

D

z

K'(k )2

C
E

A

B

F
AF

-K(k )2

b

b

1

-1

D

E

BC

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 4.1 

a 3 1 a 3 1

1 1

F (w ,k ) F (w ,k ')
z 1

K(k ) K '(k )

+
= −

+
   1

2
1 1

2w (1 k)
w

(1 w )(1 kw )

+
=

+ +
 

3 2w w=  

2
1 2w sn (w,k )=      1

1 b

1 b

−
τ =

+
 

2

2 1
1

3 1

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

     
2

1 1

1 1

k k '
k

k k '

⎛ ⎞−
= ⎜ ⎟+⎝ ⎠

 

2k k=  

-K(k2) ≤ u ≤ 0      0 ≤ v ≤ K'(k2) 
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z

w

D

z

K'(k )2

C

E

A B

F

A

F

-K(k )2

b

b

-1

-1

D E

B

C

G

K(k )2

a
G

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 4.2 

a 4 1 a 4 1

1 1

F (w ,k ) F (w ,k ')
z b j(1 b)

K(k ) K '(k )

+
= − − −

+
  2

3
2 2

2w (1 k)
w

(1 w )(1 kw )

+
=

+ +
 

4 3w w=       2 1(1 ) /(2 )w w k= +  

2 2
1

2 2

k sn(w,k )
w

k sn(w,k )

+ σ
= −

σ +
    1

1 b

1 b

−
τ =

+
 

2

2 1
1

3 1

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

     
2

1 1

1 1

k k '
k

k k '

⎛ ⎞−
= ⎜ ⎟+⎝ ⎠

 

gegeben: b, a2 mit -1 < a2 <0    1 2 1a k= −  
2

1 2 1 2
2

1 2 1 2

1 1
1

a a a a
k

a a a a

⎛ ⎞− −
= − −⎜ ⎟− −⎝ ⎠

   2 1
2

2 11

k a
k

k a
σ −
=

−
 

-K(k) ≤ u ≤ K(k)     0 ≤ v ≤ K'(k)
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z

A

B

w

A

C

B

zC D

EF

K(k)

K'(k)

D

EF

-b-1

-b

-1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 5 

a 3 1 a 3 1

1 1

F (w ,k ) F (w ,k ')
z 1 j

K(k ) K '(k )

+
= − −

+
   1

2
1 1

2w (1 k)
w

(1 w )(1 kw )

+
=

+ +
 

3 2w w=       1w sn(w,k)=  

1

1 b

1 b

−
τ =

+
 

2

2 1
1

3 1

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

     
2

1 1

1 1

k k '
k

k k '

⎛ ⎞−
= ⎜ ⎟+⎝ ⎠

 

-K(k) ≤ u ≤ K(k)     0 ≤ v ≤ K'(k)/2 
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z

w

B

C

z

K'(k)

A

D

CB

A

K(k)

D

2

1

1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I 5.1 

{ }a 2 1z j 1 F (w ,k )= −      2 1

3
w 2 sin w

2 4

π⎛ ⎞= −⎜ ⎟
⎝ ⎠

 

[ ]1w arcsin ksn(w,k)=  

1

1
k

2
=       

3
k

2
=  

0 ≤ u ≤ K(k)     0 ≤ v ≤ K'(k)
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Abbildung I 6 
( )2 1

1

,
1

( )
aF w k

z
K k

= −       w2 = jw1/h 

[ ]1 sn( , ) sn( , )
2

k
w w ja k w ja k= + − −    

2

2
1

3

(0, )
k

(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

 

a

h
a Im F j ,k

k

⎛ ⎞= ⎜ ⎟
⎝ ⎠

      1

1

( , )

( )
aF js k

b
K k

=  

2 2

E a 2 2 2

1 k sn ( ja,k)
v F ,k '

2 k ' 2k sn ( ja,k)

⎛ ⎞+
= ⎜ ⎟⎜ ⎟− +⎝ ⎠

   1h k=  

{ } { }sn ( ) ( ), sn ( ) ( ),
2 E E

k
s K k j v a k K k j v a k

h
= + + − + −⎡ ⎤⎣ ⎦  

0 ≤ v ≤ K'(k)       0 ≤ u ≤ K(k) 

z

w

C

z

K'(k)

A
A

B
E

DC B

b

τ

K(k)

F D
-1

E

F
-2
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