Prof. Dr. Alfred Toth
Isomorphe und homomorphe semiotische Grenzen und Rander

1. Im Anschlufd an die drei Vorgiangerstudien zur topologischen Semiotik und
ihrer zentralen Begriffe der semiotischen Nachbarschaft, linker (involvativer)
und rechter (suppletiver) Rander, von Grenzen und sog. Grenzrandern (vgl.
Toth 20134, b) soll im folgenden eine Darstellungsweise geboten werden, die
es ermoglicht, fir jedes Paar aus den 10 Peirce-Benseschen Zeichenklassen
aufgrund der Nachbarschaften fir Ai; = {1, 2, 3} die isomorphen sowie ho-
momorphen Grenzen, Rander und Grenzrander auf einfache Weise festzu-
stellen. Dieser "Service-Artikel" dient natiirlich dazu, einerseits die bereits in
den Vorgangerstudien formulierten und vorerst noch unbewiesenen Satze der
topologischen und algebraischen Semiotik ihren Beweisen entgegenzufiihren
und andererseits die Aufdeckung weiterer Sitze und Lemmata zu ermogli-
chen.

2.1. Ay =1

2.1.1.

G((3.1,2.1,1.1),(3.1,2.1,1.2)) = (1.1, 1.2)
R(3.1,2.1,1.1) =@

Ro(3.1,2.1,1.1) = {(3.2), (3.3), (2.2), (2.3), (1.2), (1.3)}
R(3.1,2.1,1.2) = (1.1)

Ro(3.1,2.1,1.2) ={(3.2), (3.3), (2.2), (2.3), (1.3)}
Grenzrinder

G((3.1,2.1,1.1),(3.1,2.1,1.2)) N Rx(3.1,2.1, 1.1) = @
G((3.1,2.1,1.1),(3.1,2.1,1.2)) N Ry(3.1, 2.1, 1.1) = (1.2)
G((3.1,2.1,1.1),(3.1,2.1,1.2)) N Ra(3.1, 2.1, 1.2) = (1.1)

G((3.1,2.1,1.1),(3.1,2.1,1.2)) N Ry(3.1,2.1,1.2) = @.



2.1.2.
G((3.1,2.1,1.2),(3.1,2.1,1.3)) = (1.2, 1.3)
R(3.1,2.1,1.2) = (1.1)

Ro(3.1,2.1,1.2) ={(3.2), (3.3), (2.2), (2.3), (1.3)}
R(3.1,2.1,1.3) = {(1.1), (1.2)}

Re(3.1,2.1,1.3) ={(3.2), (3.3), (2.2), (2.3)}
Grenzrinder

G((3.1,2.1,1.2),(3.1,2.1,1.3)) N Rx(3.1,2.1,1.2) = @
G((3.1,2.1,1.2), (3.1,2.1,1.3)) N Ry(3.1, 2.1, 1.2) = (1.3)
G((3.1,2.1,1.2), (3.1,2.1,1.3)) N Ra(3.1, 2.1, 1.3) = (1.2)
G((3.1,2.1,1.2), (3.1,2.1,1.3)) N Ry(3.1, 2.1, 1.3) = @.
2.1.3.

G((3.1,2.1,1.3),(3.1,2.2,1.2)) = (2.1, 2.2), (1.2, 1.3))
R(3.1,2.1,1.3) = {(1.1), (1.2)}

Re(3.1,2.1,1.3) ={(3.2), (3.3), (2.2), (2.3)}
R(3.1,2.2,1.2) = {(1.1), (2.1)}

Ro(3.1,2.2,1.2) ={(3.2), (3.3), (2.3), (1.3)}
Grenzrinder

G((3.1,2.1,1.3),(3.1,2.2,1.2)) N Ra(3.1, 2.1, 1.3) = (1.2)
G((3.1,2.1,1.3),(3.1,22,1.2)) N Ry(3.1, 2.1, 1.3) = (2.2)
G((3.1,2.1,1.3),(3.1,2.2,1.2)) N Rx(3.1,2.2, 1.2) = (2.1)
G((3.1,2.1,1.3),(3.1,22,1.2)) N Ry(3.1, 2.2, 1.2) = (1.3).



2.1.4.
G((3.1,2.2,1.2),(3.1,2.2,1.3)) = (2.2, (1.2, 1.3))
R(3.1,2.2,1.2) = {(1.1), (2.1)}

Re(3.1,2.2,1.2) ={(3.2), (3.3), (2.3), (1.3)}
R(3.1,2.2,1.3) = {(1.1), (1.2), (2.1)}

Re(3.1,2.2,1.3) ={(3.2), (3.3), (2.3)}

Grenzrinder

G((3.1,2.2,1.2),(3.1,2.2,1.3)) N Rx(3.1,2.2,1.2) = @
G((3.1,2.2,1.2),(3.1,2.2,1.3)) N Ry(3.1, 2.2, 1.2) = (1.3)
G((3.1,2.2,1.2),(3.1,2.2,1.3)) N Ra(3.1,2.2, 1.3) = (1.2)
G((3.1,2.2,1.2),(3.1,2.2,1.3)) N Rp(3.1, 2.2, 1.3) = @.
2.1.5.

G((3.1,2.2,1.3),(3.1,23,1.3)) = ((2.2, 2.3), 1.3)
R(3.1,2.2,1.3) = {(1.1), (1.2), (2.1)}

Re(3.1,2.2,1.3) ={(3.2), (3.3), (2.3)}

R(3.1,2.3,1.3) = {(1.1), (1.2), (2.2), (2.3)}
Rp(3.1,2.3,1.3) ={(3.2), (3.3)}

Grenzrinder

G((3.1,2.2,1.3),(3.1,23,1.3)) N Rx(3.1,2.2,1.3) = @
G((3.1,2.2,1.3),(3.1,2.3,1.3)) N Ry(3.1,2.2, 1.3) = (2.3)
G((3.1,2.2,1.3),(3.1,23,1.3)) N Rx(3.1,2.3,1.3) = (2.2, 2.3)
G((3.1,2.2,1.3),(3.1,23,1.3)) N Ry(3.1,2.3,1.3) = @.



2.1.6.

G((3.1,2.3,1.3),(3.2,2.2,1.2)) = ((3.1,3.2), (2.2, 2.3), (1.2, 1.3))
R(3.1,2.3,1.3) = {(1.1), (1.2), (2.2), (2.3)}

Rp(3.1,2.3,1.3) = {(3.2), (3.3)}

R(3.2,2.2,1.2) = {(1.1), (2.1), (3.1)}

Re(3.2,2.2,1.2) ={(3.3), (2.3), (1.3)}

Grenzrinder

G((3.1,2.3,1.3),(3.2,2.2,1.2)) n R(3.1,2.3,1.3) = (2.2,2.3,1.2)
G((3.1,2.3,1.3),(3.2,2.2,1.2)) N Ry(3.1,2.3,1.3) = (3.2)
G((3.1,2.3,1.3),(3.2,2.2,1.2)) N Rx(3.2,2.2,1.2) = (3.1)
G((3.1,2.3,1.3),(3.2,2.2,1.2)) N Ry(3.2,2.2,1.2) = (2.3, 1.3).
2.1.7.

G((3.2,2.2,1.2),(3.2,2.2,1.3)) = (1.2, 1.3)

R(3.2,2.2,1.2) = {(1.1), (2.1), (3.1)}

Re(3.2,2.2,1.2) ={(3.3), (2.3), (1.3)}

R1(3.2,2.2,1.3) = {(1.1), (1.2), (2.1), 3.1)}

Rp(3.2,2.2,1.3) ={(3.3), (2.3)}

Grenzrinder

G((3.2,2.2,1.2),(3.2,2.2,1.3)) N Rx(3.2,2.2,1.2) = @
G((3.2,2.2,1.2),(3.2,2.2,1.3)) N Rp(3.2, 2.2, 1.2) = (1.3)
G((3.2,2.2,1.2),(3.2,2.2,1.3)) N Ra(3.2,2.2, 1.3) = (1.2)
G((3.2,2.2,1.2),(3.2,2.2,1.3)) N Ry(3.2,2.2,1.3) = @.



2.1.8.
G((3.2,2.2,1.3),(3.2,23,1.3)) = (2.2, 2.3)
R(3.2,2.2,1.3) = {(1.1), (1.2), (2.1), 3.1)}
Ro(3.2,2.2,1.3) ={(3.3), (2.3)}

R(3.2,2.3,1.3) = {(1.1), (1.2), (2.1), (2.2), (3.1)}
Rp(3.2,2.3,1.3) = (3.3)

Grenzrinder

G((3.2,2.2,1.3),(3.2,23,1.3)) N Rx(3.2,2.2,1.3) = @
G((3.2,2.2,1.3),(3.2,23,1.3)) N Ry(3.2, 2.2, 1.3) = (2.3)
G((3.2,2.2,1.3),(3.2,2.3,1.3)) N Ra(3.2, 2.3, 1.3) = (2.2)
G((3.2,2.2,1.3),(3.2,23,1.3)) N Ry(3.2,2.3,1.3) = @.
2.1.9.

G((3.2,2.3,1.3),(3.3,23,1.3)) = (3.2,3.3)
R1(3.2,2.3,1.3) = {(1.1), (1.2), (2.1), (2.2), (3.1)}
Rp(3.2,2.3,1.3) = (3.3)

R(3.3,2.3,1.3) = {(1.1), (1.2), (2.1), (2.2), (3.1), (3.2)}
Ry(33,23,13)=0

Grenzrinder

G((3.2,2.3,1.3),(3.3,23,1.3)) N Rx(3.2,2.3,1.3) = @
G((3.2,2.3,1.3),(3.3,2.3,1.3)) N Ry(3.2, 2.3, 1.3) = (3.3)
G((3.2,2.3,1.3),(3.3,2.3,1.3)) N Rx(3.3,2.3, 1.3) = (3.2)
G((3.2,2.3,1.3),(3.3,2.3,1.3)) N Ry(3.3,2.3,1.3) = @.



2.2. Ay =2
2.2.1.

G((3.1,2.1,1.1),(3.1,2.1,1.3)) = (1.1, 1.3)
R(3.1,2.1,1.1) =0

Rp(3.1,2.1, 1.1) = {(3.2), (3.3), (2.2), (2.3), (1.2), (1.3)}
R(3.1,2.1,1.3) = {(1.1), (1.2)}

Ro(3.1,2.1,1.3) ={(3.2), (3.3), (2.2), (2.3)}
Grenzrinder

G((3.1,2.1,1.1),(3.1,2.1,1.3)) N Rx(3.1,2.1, 1.1) = @
G((3.1,2.1,1.1),(3.1,2.1,1.3)) N Ry(3.1, 2.1, 1.1) = (1.3)
G((3.1,2.1,1.1), (3.1,2.1,1.3)) N Ra(3.1, 2.1, 1.3) = (1.1)
G((3.1,2.1,1.1),(3.1,2.1,1.3)) N Ry(3.1, 2.1, 1.3) = @.
2.2.2.

G((3.1,2.1,1.2),(3.1,22,1.2)) = (2.1,2.2)
R(3.1,2.1,1.2) = (1.1)

Ro(3.1,2.1,1.2) ={(3.2), (3.3), (2.2), (2.3), (1.3)}
Ro(3.1,2.2,1.2) ={(3.2), (3.3), (2.3), (1.3)}
Grenzrinder

G((3.1,2.1,1.2),(3.1,22,1.2)) N Rx(3.1,2.1,1.2) = @
G((3.1,2.1,1.2),(3.1,22,1.2)) N Ry(3.1, 2.1, 1.2) = (2.2)
G((3.1,2.1,1.2), (3.1,2.2,1.2)) N Rx(3.1,2.2, 1.2) = (2.1)
G((3.1,2.1,1.2), (3.1,2.2,1.2)) N Ry(3.1,2.2, 1.2) = @.



2.2.3.
G((3.1,2.1,1.3),(3.1,22,1.3)) = (2.1,2.2)

R(3.1,2.1,1.3) = {(1.1), (1.2)}

Ro(3.1,2.1,1.3) ={(3.2), (3.3), (2.2), (2.3)}

R(3.1,2.2,1.3) = {(1.1), (1.2), (2.1)}

Re(3.1,2.2,1.3) ={(3.2), (3.3), (2.3)}

Grenzrinder

G((3.1,2.1,1.3),(3.1,2.2,1.3)) N Rx(3.1,2.1,1.3) = @
G((3.1,2.1,1.3),(3.1,22,1.3)) N Ry(3.1, 2.1, 1.3) = (2.2)
G((3.1,2.1,1.3),(3.1,2.2,1.3)) N Ra(3.1, 2.2, 1.3) = (2.1)
G((3.1,2.1,1.3),(3.1,22,1.3)) N Ry(3.1, 2.2, 1.3) = @.

2.2.4.

G((3.1,2.2,1.2), (3.1,23,1.3)) = ((2.2, 2.3), (1.2, 1.3))
R(3.1,2.2,1.2) = {(1.1), (2.1)}

Rp(3.1,2.2,1.2) ={(3.2), (3.3), (2.3), (1.3)}

R(3.1,2.3,1.3) = {(1.1), (1.2), (2.2), (2.3)}

Rp(3.1,2.3,1.3) ={(3.2), (3.3)}

Grenzrinder

G((3.1,2.2,1.2),(3.1,23,1.3)) N Rx(3.1,2.2,1.2) = @
G((3.1,2.2,1.2), (3.1,23,1.3)) N Rp(3.1, 2.2, 1.2) = (1.3,2.3)
G((3.1,2.2,1.2),(3.1,23,1.3)) N Rx(3.1,2.3,1.3) = (1.2, 2.2)
G((3.1,2.2,1.2),(3.1,23,1.3)) N Ry(3.1,2.3,1.3) = @.



2.2.5.

G((3.1,2.2,1.3),(3.2,2.2,1.2)) = ((3.1,3.2), (1.2, 1.3))
R(3.1,2.2,1.3) = {(1.1), (1.2), (2.1)}

Re(3.1,2.2,1.3) ={(3.2), (3.3), (2.3)}

R(3.2,2.2,1.2) = {(1.1), (2.1), (3.1)}

Re(3.2,2.2,1.2) ={(3.3), (2.3), (1.3)}

Grenzrinder

G((3.1,2.2,1.3),(3.2,2.2,1.2)) N Rx(3.1, 2.2, 1.3) = (1.2)
G((3.1,2.2,1.3),(3.2,2.2,1.2)) N Ry(3.1,2.2, 1.3) = (3.2)
G((3.1,2.2,1.3),(3.2,2.2,1.2)) N Ra(3.2, 2.2, 1.2) = (3.1)
G((3.1,2.2,1.3),(3.2,2.2,1.2)) N Ry(3.2, 2.2, 1.2) = (1.3)
2.2.6.

G((3.1,2.3,1.3),(3.2,2.2,1.3)) = ((3.1,3.2), (2.2, 2.3))
R(3.1,2.3,1.3) = {(1.1), (1.2), (2.2), (2.3)}
Re(3.1,2.3,1.3) ={(3.2), (3.3)}

R1(3.2,2.2,1.3) = {(1.1), (1.2), (2.1), 3.1)}
Ry(3.2,2.2,1.3) ={(3.3), (2.3)}

Grenzrinder

G((3.1,2.3,1.3),(3.2,2.2,1.3)) N Rx(3.1,2.3,1.3) = (2.2)
G((3.1,2.3,1.3),(3.2,2.2,1.3)) N Ry(3.1, 2.3, 1.3) = (3.2)
G((3.1,2.3,1.3),(3.2,2.2,1.3)) N Rx(3.2,2.2, 1.3) = (3.1)
G((3.1,2.3,1.3),(3.2,2.2,1.3)) N Ry(3.2, 2.2, 1.3) = (2.3)



2.2.7.
G((3.2,2.2,1.2),(3.2,23,1.3)) = ((2.2, 2.3), (1.2, 1.3))
R(3.2,2.2,1.2) = {(1.1), (2.1), (3.1)}

Rp(3.2,2.2,1.2) ={(3.3), (2.3), (1.3)}

R(3.2,2.3,1.3) = {(1.1), (1.2), (2.1), (2.2), (3.1)}
Rp(3.2,2.3,1.3) = (3.3)

Grenzrinder

G((3.2,2.2,1.2),(3.2,23,1.3)) N Rx(3.2,2.2,1.2) = @
G((3.2,2.2,1.2),(3.2,23,1.3)) N Ry(3.2,2.2,1.2) = (2.3, 1.3)
G((3.2,2.2,1.2),(3.2,23,1.3)) N Ra(3.2,2.3,1.3) = (2.2, 1.2)
G((3.2,2.2,1.2),(3.2,23,1.3)) N Ry(3.2,2.3,1.3) = @.

2.2.8.

G((3.2,2.2,1.3),(3.3,2.3,1.3)) = ((3.2,3.3), (2.2, 2.3))
R1(3.2,2.2,1.3) = {(1.1), (1.2), (2.1), 3.1)}

Ro(3.2,2.2,1.3) ={(3.3), (2.3)}

R(3.3,2.3,1.3) = {(1.1), (1.2), (2.1), (2.2), (3.1), (3.2)}
Grenzrinder

G((3.2,2.2,1.3),(3.3,23,1.3)) N Rx(3.2,2.2,1.3) = @
G((3.2,2.2,1.3),(3.3,2.3,1.3)) N Ry(3.2, 2.2, 1.3) = (2.3,3.3)
G((3.2,2.2,1.3),(3.3,2.3,1.3)) N Rx(3.3,2.3,1.3) = (2.2,3.2)

G((3.2,2.2,1.3),(33,2.3,1.3)) N Ry(33,23,1.3) = 0.



2.2.9.
G((3.2,2.3,1.3), (3.1, 2.1, 1.1)) = ((3.1,3.2), (2.1, 2.3), (1.1, 1.3))
R(3.2,2.3,1.3) = {(1.1), (1.2), (2.1), (2.2), (3.1)}
Rp(3.2,2.3,1.3) = (3.3)

R(3.1,21,1.1) =0

Re(3.1,2.1,1.1) = {(3.2), (3.3), (2.2), (2.3), (1.2), (1.3)}
Grenzrinder

G((3.2,2.3,1.3),(3.1,2.1, 1.1)) N Rx(3.2, 2.3, 1.3) = (1.1, 2.1, 3.1)
G((3.2,2.3,1.3),(3.1,2.1, 1.1)) N Ry(3.2,2.3,1.3) = @
G((3.2,2.3,1.3),(3.1,2.1, 1.1)) N Rx(3.1,2.1,1.1) = @
G((3.2,2.3,1.3),(3.1,2.1, 1.1)) N Ry(3.2, 2.3, 1.3) = @.
2.3.Ay=3

2.3.1.

G((3.1,2.1,1.1),(3.1,2.2,1.2)) = (2.1, 2.2), (1.1, 1.2))
R(3.1,21,1.1) =0

Ro(3.1,2.1,1.1) = {(3.2), (3.3), (2.2), (2.3), (1.2), (1.3)}
R(3.1,2.2,1.2) = {(1.1), (2.1)}

Rp(3.1,2.2,1.2) ={(3.2), (3.3), (2.3), (1.3)}

Grenzrinder

G((3.1,2.1,1.1),(3.1,22,1.2)) N Rx(3.1,2.1, 1.1) = @
G((3.1,2.1,1.1),(3.1,2.2,1.2)) N Rp(3.1, 2.1, 1.1) = (1.2, 2.2)
G((3.1,2.1,1.1),(3.1,22,1.2)) N Rx(3.1, 2.2, 1.2) = (1.1, 2.1)

10



G((3.1,2.1,1.1),(3.1,2.2,1.2)) N Rp(3.1, 2.2, 1.2) = @.
2.3.2.

G((3.1,2.1,1.2), (3.1,2.2,1.3)) = (2.1, 2.2), (1.2, 1.3))
R(3.1,2.1,1.2) = (1.1)

Re(3.1,2.1,1.2) ={(3.2), (3.3), (2.2), (2.3), (1.3)}
R(3.1,2.2,1.3) = {(1.1), (1.2), (2.1)}

Re(3.1,2.2,1.3) ={(3.2), (3.3), (2.3)}

Grenzrinder

G((3.1,2.1,1.2),(3.1,2.2,1.3)) N Rx(3.1,2.1,1.2) = @
G((3.1,2.1,1.2), (3.1,2.2,1.3)) N Rp(3.1, 2.1, 1.2) = (1.3,2.2)
G((3.1,2.1,1.2),(3.1,2.2,1.3)) N Rx(3.1, 2.2, 1.3) = (1.2, 2.1)
G((3.1,2.1,1.2), (3.1,2.2,1.3)) N Ry(3.1,2.2,1.3) = @.
2.3.3.

G((3.1,2.1,1.3),(3.1,23,1.3)) = (2.1,2.3)
R(3.1,2.1,1.3) = {(1.1), (1.2)}

Re(3.1,2.1,1.3) ={(3.2), (3.3), (2.2), (2.3)}
R(3.1,2.3,1.3) = {(1.1), (1.2), (2.2), (2.3)}
Re(3.1,2.3,1.3) ={(3.2), (3.3)}

Grenzrinder

G((3.1,2.1,1.3),(3.1,23,1.3)) N Rx(3.1,2.1,1.3) = @
G((3.1,2.1,1.3),(3.1,23,1.3)) N Ry(3.1, 2.1, 1.3) = (2.3)
G((3.1,2.1,1.3),(3.1,2.3,1.3)) N Rx(3.1, 2.3, 1.3) = (2.1)

11



G((3.1,2.1,1.3),(3.1,23,1.3)) N Ry(3.1,2.3,1.3) = @.
2.3.4.

G((3.1,2.2,1.2),(3.2,2.2,1.2)) = (3.1,3.2)
R(3.1,2.2,1.2) = {(1.1), (2.1)}

Rp(3.1,2.2,1.2) ={(3.2), (3.3), (2.3), (1.3)}
R(3.2,2.2,1.2) = {(1.1), (2.1), (3.1)}

Rp(3.2,2.2,1.2) ={(3.3), (2.3), (1.3)}

Grenzrinder

G((3.1,2.2,1.2),(3.2,22,1.2)) N Rx(3.1,2.2,1.2) = @
G((3.1,2.2,1.2),(3.2,2.2,1.2)) N Ry(3.1,2.2, 1.2) = (3.2)
G((3.1,2.2,1.2),(3.2,2.2,1.2)) N Ra(3.2, 2.2, 1.2) = (3.1)
G((3.1,2.2,1.2),(3.2,2.2,1.2)) N Ry(3.2,2.2,1.2) = @.
2.3.5.

G((3.1,2.2,1.3),(3.2,2.2,1.3)) = (3.1,3.2)
R(3.1,2.2,1.3) = {(1.1), (1.2), (2.1)}

Re(3.1,2.2,1.3) ={(3.2), (3.3), (2.3)}

R1(3.2,2.2,1.3) = {(1.1), (1.2), (2.1), 3.1)}
Re(3.2,2.2,1.3) ={(3.3), (2.3)}

Grenzrinder

G((3.1,2.2,1.3),(3.2,2.2,1.3)) N Rx(3.1,2.2,1.3) = @
G((3.1,2.2,1.3),(3.2,2.2,1.3)) N Ry(3.1,2.2, 1.3) = (3.2)
G((3.1,2.2,1.3),(3.2,2.2,1.3)) N Rx(3.2,2.2, 1.3) = (3.1)
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G((3.1,2.2,1.3),(3.2,2.2,1.3)) N Ry(3.2,2.2,1.3) = @.

2.3.6.

G((3.1,2.3,1.3),(3.2,23,1.3)) = (3.1,3.2)

R(3.1,2.3,1.3) = {(1.1), (1.2), (2.2), (2.3)}

Ro(3.1,2.3,1.3) ={(3.2), (3.3)}

R(3.2,2.3,1.3) = {(1.1), (1.2), (2.1), (2.2), (3.1)}
Ry(3.2,2.3,1.3) = (3.3)

Grenzrinder

G((3.1,2.3,1.3),(3.2,23,1.3)) N Rx(3.1,2.3,1.3) = @
G((3.1,2.3,1.3),(3.2,23,1.3)) N Ry(3.1, 2.3, 1.3) = (3.2)
G((3.1,2.3,1.3),(3.2,23,1.3)) N Ra(3.2, 2.3, 1.3) = (3.1)
G((3.1,2.3,1.3),(3.2,2.3,1.3)) N Ry(3.2,2.3,1.3) = @.

2.3.7.

G((3.2,2.2,1.2),(3.3,2.3,1.3)) = ((3.2,3.3), (2.2, 2.3), (1.2, 1.3))
R(3.2,2.2,1.2) = {(1.1), (2.1), (3.1)}

Re(3.2,2.2,1.2) ={(3.3), (2.3), (1.3)}

R(3.3,2.3,1.3) = {(1.1), (1.2), (2.1), (2.2), (3.1), (3.2)}
Rp(33,23,13) =0

Grenzrinder

G((3.2,2.2,1.2),(3.3,23,1.3)) N Rx(3.2,2.2,1.2) = @
G((3.2,2.2,1.2),(3.3,2.3,1.3)) N Ry(3.2,2.2, 1.2) = (1.3,2.3,3.3)
G((3.2,2.2,1.2),(3.3,23,1.3)) N Ra(3.3,2.3, 1.3) = (1.2, 2.2,3.2)
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G((3.2,2.2,1.2),(3.3,2.3,1.3)) N Ry(3.3,2.3,1.3) = @.

2.3.8.

G((3.2,2.2,1.3), (3.1, 2.1, 1.1)) = ((3.1,3.2), (2.1, 2.2), (1.1, 1.3))
R1(3.2,2.2,1.3) = {(1.1), (1.2), (2.1), 3.1)}

Ro(3.2,2.2,1.3) ={(3.3), (2.3)}

R(3.1,21,1.1) =0

Rp(3.1,2.1,1.1) = {(3.2), (3.3), (2.2), (2.3), (1.2), (1.3)}
Grenzrinder

G((3.2,2.2,1.3),(3.1,2.1, 1.1)) n Rx(3.2, 2.2, 1.3) = (1.1, 2.1, 3.1)
G((3.2,2.2,1.3),(3.1,2.1,1.1)) N Ry(3.2,2.2,1.3) = @

G((3.2,2.2,1.3),(3.1,2.1,1.1)) N Rx(3.1,2.1,1.1) = @

G((3.2,2.2,1.3),(3.1,2.1,1.1)) N Ry(3.1, 2.1, 1.1) = (1.3, 2.2, 3.2).

2.3.9.
G((3.2,2.3,1.3),(3.1,2.1,1.2)) = ((3.1,3.2), (2.1, 2.3), (1.2, 1.3))
R(3.2,2.3,1.3) = {(1.1), (1.2), (2.1), (2.2), (3.1)}
Rp(3.2,2.3,1.3) = (3.3)

R(3.1,2.1,1.2) = (1.1)

Rp(3.1,2.1,1.2) ={(3.2), (3.3), (2.2), (2.3), (1.3)}

Grenzrinder

G((3.2,2.3,1.3),(3.1,2.1,1.2)) N Rx(3.2, 2.3, 1.3) = (1.2, 2.1, 3.1)
G((3.2,2.3,1.3),(3.1,2.1,1.2)) N Ry(3.2,2.3,1.3) = @
G((3.2,2.3,13),(3.1,2.1,1.2)) N Rx(3.1,2.1,1.2) = @

14



G((3.2,2.3,1.3),(3.1,2.1,1.2)) N Rp(3.1, 2.1, 1.2) = (1.3, 2.3, 3.2).
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