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twist and turn

the story of hex
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thanks

Computer Hex Group Michael Johanson,

Yngvi Björnsson, Morgan Kan, Nathan Po, Jack

van Rijswijck, Broderick Arneson, Philip

Henderson, Jakub Pawlewicz, Aja Huang

(AlphaGo), Kenny Young, Noah Weninger, Chao

Gao, Martin Müller (Fuego) Bjarne Toft

NSERC
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book

twist and turn: the story of Hex (2018)

Martin Gardner archive, Stanford University

Piet Hein archive, collection of Hugo Hein

Jens Lindhard archive, Aarhus University
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white’s move ? (chessgames.com)
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Jens Lindhard
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Piet Hein
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Piet Hein
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planar ?
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K5 not planar

graph n points L lines

if planar then L ≤ 3× n − 6 Euler

say n = 5

if planar then L ≤ 3× 5− 6 = 9

graph with 5 points, 10 lines ? not planar
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piet hein

hayward@ualberta.ca + toft twist and turn



origins
tips

our bots

rules

two players

alternate turn

turn put a stone in any empty cell

win if you join your two sides
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chess

complicated rules

positions can recur

stalemate, 3-repetition, 50-move

draws (boring)

challenging
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hex

simple rules

positions never recur

no draws

challenging
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chess

can you prove 1st player wins?

can you prove 1st player can (at least) draw?
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1949 Nash-Gale
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no draws
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no draws
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first player wins
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shorter distance wins
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shorter distance wins
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Gale’s game bridg-it
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Gale’s game bridg-it

on your turn

put a stick

between any two

of your adjacent dots
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Gale’s game bridg-it
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bridg-it cracks
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. . . but hex is hard

Reisch Hex is P-space complete
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Claude Berge
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virtual connection
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winning strategy
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inferior cells: dead
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inferior cells: captured
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inferior cells: permanent
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inferior cells Henderson handicap
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H Björnsson Arneson Henderson Kan 2006
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Shannon resistance network
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Shannon resistance network
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2008 Beijing Six-MoHex game 1

Six

Wolve

MoHex

Six-Wolve game 1 move 40
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the quest for strategies

Gardner 1957 Scientific American

Concerning the game of Hex, which may be played

on the tiles of the bathroom floor

find 1pw ? find win/loss for each 1st move ?

4x4 easy 5x5 harder 6x6 ?
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winning hex openings
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winning hex openings 1995 Enderton
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winning hex openings 2004 HBJPvR
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winning hex openings 2009 HAH
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2013 Pawlewicz H Huang
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winning hex openings 2013 AHHP
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winning hex openings 2014 PH
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ICGA Leiden 2015
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ICGA Leiden 2015
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thank you

hayward@ualberta.ca + toft twist and turn


	origins
	tips
	our bots

