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The Hadwiger-Nelson problem

000000 0O0m0oo boboo OO0 0iio 0000000 000000 0ootooo Ooooon Ooitim O00ooo oo

1000 00 000 DOOmooo LoOooo 0o foitoh 0bO0bto foo DOitooo 000 Oooo [0 booo O oo
0000 OO0 000 0Oi0oo 0o 000 0000 Doooo Coo 0 DOm0 0moooot 0o00d



IZ#SSTy 00 000 DO000O00o 000000 0o 000 Diooo
The Hadwiger-Nelson problem

000000 0O0m0oo boboo OO0 0iio 0000000 000000 0ootooo Ooooon Ooitim O00ooo oo

1000 00 000 DOOmooo LoOooo 0o foitoh 0bO0bto foo DOitooo 000 Oooo [0 booo O oo
0000 OO0 000 0Oi0oo 0o 000 0000 Doooo Coo 0 DOm0 0moooot 0o00d

Considering the infinite graph with vertex set E? and edges {0, 0} for any 0,0 E?
with 0—0 =1, we are studying the chromatic number of the plane x(E?).
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Considering the infinite graph with vertex set E? and edges {0, 0} for any 0,0 E?
with 0—0 =1, we are studying the chromatic number of the plane x(E?).
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This problem has a long and complicated history which has been well documented by
Soifer over 14 pages in U0UU 000 C0I00O00000 DOI00I00 0000 000000 ...
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Lower bounds through unit distance graphs

Lower bounds are given by finding unit distance graphs of large chromatic number.

dooomeo
A graph O = (0, 0) is a 0000 0000000 00000 if there exists an embedding 0: 0 — E2 of
its vertices in the plane s.t. I(0) —1(0) =1 if and only {,0} 0.

A triangle gives a lower bound of 3 and the Moser spindle a lower bound of 4 (1961).
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Lower bounds through unit distance graphs

A Colorful Unsolved Problem -
Numberphile

681K views * 5 years ago
n Numberphile @

More links & stuff in full description below |||
Numberphile is supported by the Mathematical Science...
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Lower bounds through unit distance graphs

GRAPH THEORY

Decades-0ld Graph Problem Yields to
Amateur Mathematician

By EVELYN LAMB APRIL 17, 2018 26

number of vertices? The problem, now known as the Hadwiger-Nelson
problem or the problem of finding the chromatic number of the plane, has
piqued the interest of many mathematicians, including.

{2 Quantamacazine
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Aubrey de Grey and Alexander Soifer, Il Vicino, January 18, 2020 Ronald L. Graham presents Aubrey D.N.J. de Grey the Prize: $1000, San Diego, September
22,2018
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Lower bounds are given by finding unit distance graphs of large chromatic number.

dooomeo
A graph O = (0, 0) is a 0000 0000000 00000 if there exists an embedding 0: 0 — E2 of
its vertices in the plane s.t. I(0)—I(0) =1ifandonly {0,0} L.

A triangle gives a lower bound of 3 and the Moser spindle a lower bound of 4 (1961).
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Exoo and Ismailescu found a simpler construction with 627 vertices, Heule one with
553 vertices, and Jaan Parts, as part of U0O0000O00, one with 510 vertices.
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Upper bounds through colorings

Upper bounds are given by explicit colorings 0 : E? — [0] :={1,...,0}, usually derived
through tesselations using simple polytopal shapes, which give

5<x(E? < ..
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