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1 Polygon Visibility Graphs

e A polygon

— vertices make the vertex set, and
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1 Polygon Visibility Graphs

e A polygon

— vertices make the vertex set, and

— edges are polygon edges and chords (visibilities inside the polygon).

e E.g., art gallery problems / polygon guarding,

e and more recent conflict-free chromatic guarding problems. ..

But,
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We study ordinary graph colourings
of the visibility graph of the given polygon:
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We study ordinary graph colourings
of the visibility graph of the given polygon:

3-colourability? Trivial, lots of triangles around.

e Computational complexity? E.g., of 4- or 5-colourability?
No longer trivial — this talk. ..

Related research of point visibility graphs;

— 2005 [Kara, Pér and Wood| characterizing 3-colourable point sets,
— 2016 [Diwan and Roy] 4-colouring in P, but 5-colourability NP-compl.

Specifically for our polygon visibility graphs;
— 1995 [Lin and Skiena] complexity of k-colouring as open problem.
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Our results for polygon visibility graphs

e FSTTCS 2017 [Caginc, PH and Roy]
again 4-colouring polynomial, but 6-colourability NP-complete,
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Our results for polygon visibility graphs

e FSTTCS 2017 [Caginc, PH and Roy]
again 4-colouring polynomial, but 6-colourability NP-complete,

e 2018 already 5-colourability NP-complete, and

e 2019 even 4-colourability NP-complete for polygons with holes.
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2 Efficient 4-colouring

e Reduced polygon: cutting along uncrossed chords. ..

Petr Hlinény, Graph Theory, Bled, 2019 Colourability of Polygon Visibility Graphs



2 Efficient 4-colouring

e Reduced polygon: cutting along uncrossed chords. ..

e Theorem. There is a unique 4-colouring (if any) of the visibility graph
of a simple reduced polygon.

Petr Hlinény, Graph Theory, Bled, 2019 Colourability of Polygon Visibility Graphs



2 Efficient 4-colouring

e Reduced polygon: cutting along uncrossed chords. . .

e Theorem. There is a unique 4-colouring (if any) of the visibility graph
of a simple reduced polygon.

e Corollary. One can decide in polynomial time whether the given visibility
graph of a simple polygon is 4-colourable (the polygon is not needed).

Petr Hlinény, Graph Theory, Bled, 2019 Colourability of Polygon Visibility Graphs



Wait,
cannot it be that every Ks-free visibility graph of a polygon is 4-colourable?
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Wait,
cannot it be that every Ks-free visibility graph of a polygon is 4-colourable?

No. ..
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Proof of unique 4-colouring

Only a brief picture sketch. . .
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3 Hardness of 5-colouring

A reduction from 3-colouring of an ordinary graph H:
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4 Hardness of 4-colouring with holes

A reduction from 3-colouring of a planar graph H:
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4 Hardness of 4-colouring with holes

A reduction from 3-colouring of a planar graph H:

e A vertex of H represented by
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e And an edge of H connects 0 b
vertex substructures by bs R
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e And an edge of H connects 0 by
vertex substructures by T
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5 Conclusions

e The complexity question of ordinary k-colouring of polygon visibility
graphs seems to be completely closed:
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5 Conclusions

e The complexity question of ordinary k-colouring of polygon visibility
graphs seems to be completely closed:

— trivial for k < 3,
— polynomial for £ = 4 and polygons without holes, and

— NP-complete otherwise.
e Any interesting case we have forgotten?

e Full details arXiv:1904.08624.

Thank you for attention.

Petr Hlingny, Graph Theory, Bled, 2019 Colourability of Polygon Visibility Graphs



	Polygon Visibility Graphs
	Efficient 4-colouring
	Hardness of 5-colouring
	Hardness of 4-colouring with holes
	Conclusions

