
Vertex 3-Coloring
[Garey, Johnson, Stockmeyer 1976]
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Planar Vertex Cover
[Lichtenstein 1982]
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Planar (Directed) Hamiltonian Cycle
[Lichtenstein 1982]
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Planar Directed Max-Degree-3 
[Plesńik 1979]
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Planar Bipartite Max-Degree-3 
[Itai, Papadimitriou, Szwarcfiter 1982]
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Independent Set
[Papadimitriou & Yannakakis 1991]
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3SAT-3
e.g. [Papadimitriou & Yannakakis 1991]
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Planar 3SAT is NP-hard
[Lichtenstein 1982]
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Planar 3-Coloring
[Garey, Johnson, Stockmeyer 1976]
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Grid Tiling  [Marx 2007]

Marx 2014

𝑘𝑘 = 3,𝑛𝑛 = 5 𝑘𝑘 = 3,𝑛𝑛 = 5
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Clique → Grid Tiling

Marx 2014
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Clique → Grid Tiling

Marx 2014
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Clique → Grid Tiling

Marx 2014
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Clique → Grid Tiling

Marx 2014
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Grid Tiling →
𝑘𝑘-Outerplanar List Coloring
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Grid Tiling with ≤

Marx 2014
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Grid Tiling → Grid Tiling with ≤
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Grid Tiling with ≤→ Scattered Set
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Grid Tiling with ≤
→ Unit-Disk Independent Set

Cygan, Fomin, Kowalik, Lokshtanov, Marx, 
Pilipczuk, Pilipczuk, Saurabh 2015
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