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3-coloring
Planar Graphs

L@W} Albert R Meyer April 6, 2018 paterson.1
i

“g+ Transmit coloring across gadget
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Any assignment of colors fou and v

can be extended to a 3-coloring of
the gadget.
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Ei «  Planar 3-colorings

Convert a simple graph to a planar
graph with same 3-colorability.
Use a crossover “gadget.”
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In any 3-coloring, the colors of u
and w are the same
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EE 3| Transmit coloring across gadget

In any 3-coloring, the colors of u
and w are the same, and the colors
of v and X are the same
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Ei « Transmit coloring across gadget

..to get a planar graph
that is 3-colorable iff

the original graph is
3-colorable.
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“[a: 3-color crossover gadget

Same color case:
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:/  3-color crossover gadget

Same color case:
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There is a crossover coloring
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<[l 3-color crossover gadget

crossover coloring is unique
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BaCt 3-color crossover gadget

Same color case:
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There is a crossover coloring
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“[e  3-color crossover gadget

Different color case:
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Different color case:

D389 svert  meyer

:/  3-color crossover gadget
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There is a crossover coloring
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Convert to planar graph
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replace each crossing
with gadget

draw graph in plane
with edge crossings
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:/  3-color crossover gadget

Different color case,
alternative attempt:

crossover coloring is unique

‘@ OO0 et Meyer

April 6, 2018 paterson.14

s & ]
Eéﬂ Convert to planar graph

.. yields a planar grap that
is 3-colorable iff original
graph is 3-colorable.

replace crossing

draw graph in plane
with gadget

with edge crossings
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