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§80. Region Select

-a game based on knot theory-

( Joint work with Akio Kawauchi
and Kengo Kishimoto)
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Region Select

-
-

by Akio Kawauchi, Kengo Kishimoto and Ayaka Shimizu

Japanese Patent Application (2011)
Based on a study of “region crossing change” on knot diagrams!
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8 1. Region crossing change
on knots and links

82. Region crossing change
on spatial 0-curves

83. Region crossing change

on spatial handcuff graphs
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8 1. Region crossing change

on knots and links
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D

D: a link diagram on S? /
R: aregion of D .
ICg101S

A region crossing change at R 1s a local

transformation which changes all the
crossings on OR. (defined by Kishimoto)

oagtavayie Ble’
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Theorem 1. (S)
We can make any crossing change on a

knot diagram by region crossing changes.

Reference
A. Shimizu, Region crossing change 1s an unknotting
operation, to appear 1n J. Math. Soc Japan.
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Corollary 2. :
A region crossing change on a knot

diagram 1s an unknotting operation.

A= &G
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For links...
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Proposition 3. (Cheng & Gao)
For a link diagram, we can change any seli-

crossing of any knot component, and any pair

of crossings between any two components by
region crossing changes.

r Reference
Z.. Cheng and H. Gao, On region crossing change and
incidence matrix, Science China Mathematics 55 (2012),

\ 1487--1495.
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Theorem 4. (Cheng)

A region crossing change on a link diagram
1s an unknotting operation 1f and only if the

diagram represents a proper link.

S & @)

Reference

Z.. Cheng, When 1s region crossing change an

unknotting operation?, arXiv: 1201.1735.
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82. Region crossing change

on spatial 0-curves

(joint work with Kenta Hayano)
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f-curve @

spatial f-curve
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Theorem 5. (Hayano & S)
We can make any crossing change on a

diagram of a spatial f-curve by region

crossing changes.
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Proof of Theorem 5.

D: a diagram of a spatial O-curve

¢: a crossing of D
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Step 1

Remove an edge e s.t. ¢ 1S not on e.

Then we obtain a knot diagram D’
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Step 2

Splice D’ at ¢ so that we obtain a 2-comp. link diagram.

D.’

Take a set of shaded regions by a checkerboard coloring
to one of the knot components.
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Step 3

Take a sequence p, p, ..., p, of reducible crossings of D

(7% ¢) so that 7 <j 1f /p.1s outer than Z;}. when we assume

¢ to be 00
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Retake the set of regions as follows from p, to p, .

X ho o X ho T~ X0

X~ X X X
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Thus we obtain a set of regions which changes

only ¢ by region crossing changes!
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Corollary 6.
Let G be a graph s.t. for every pair of edges,

there exists a cycle which includes the edges.
Let D be a diagram of a spatial graph of G.

We can make any crossing change of D by
region crossing changes.
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83. Region crossing change

on spatial handcuff graphs

(joint work with Kenta Hayano)
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handcuft graph /‘@
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spatial
handcuft graph
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Separable diagram
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