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Planar Connected Vertex Cover
[Garey & Johnson 1977]
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Rectilinear Steiner Tree
[Garey & Johnson 1977]
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Vertex 3-Coloring
[Garey, Johnson, Stockmeyer 1976]
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Planar 3-Coloring
[Garey, Johnson, Stockmeyer 1976]
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Planar 3-Coloring, Max Degree 4
[Garey, Johnson, Stockmeyer 1976]
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Graph Orientation
[Horiyama, Ito, Nakatsuka, Suzuki, Uehara 2012]
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Packing L Trominoes into Polygon
[Horiyama, Ito, Nakatsuka, Suzuki, Uehara 2012]
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Packing L Trominoes into Polygon
[Horiyama, Ito, Nakatsuka, Suzuki, Uehara 2012]
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Packing L Trominoes into Polygon
[Horiyama, Ito, Nakatsuka, Suzuki, Uehara 2012]
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Packing I Trominoes into Polygon
[Horiyama, Ito, Nakatsuka, Suzuki, Uehara 2012]
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Packing I Trominoes into Polygon
[Horiyama, Ito, Nakatsuka, Suzuki, Uehara 2012]
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[Díaz, Petit, Serna 2002]
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Bipartite Crossing Number
[Garey & Johnson 1983]
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Crossing Number is NP-Complete
[Garey & Johnson 1983]
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How To Solve Rubik’s Cube Faster
[Demaine, Demaine, Eisenstat, Lubiw, Winslow 2011]

• Kill Θ log 𝑛𝑛 birds with Θ 1 stones
• Look for cubies arranged in a grid

that have the same solution sequence
 𝑋𝑋 × 𝑌𝑌 grid can be solved in Θ 𝑋𝑋 + 𝑌𝑌 moves

instead of the usual Θ 𝑋𝑋 ⋅ 𝑌𝑌 moves
 Can always find Θ log𝑛𝑛 -factor savings like this
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Optimal Rubik’s Cube Solutions
[Demaine, Demaine, Eisenstat, Lubiw, Winslow 2011]

• NP-hard to solve a specified subset of 𝑛𝑛 × 𝑛𝑛 × 1
“Rubik’s Square” using fewest possible moves

• Open: NP-hard if all
cubies are important?
[Erickson 2010]
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don’t care / chameleon

first 𝑥𝑥2 between first 𝑥𝑥1 & first 𝑥𝑥3
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