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o twist and turn: the story of Hex (2018)

o Martin Gardner archive, Stanford University
o Piet Hein archive, collection of Hugo Hein

o Jens Lindhard archive, Aarhus University
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K5 NOT PLANAR

o graph n points L lines

o if planar then L <3 xn—6 Euler
esayn=>5

o if planar then L <3 x5—-6=9

o graph with 5 points, 10 lines ? not planar
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K5 NOT PLANAR
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PIET HEIN
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o two players
o alternate turn
o turn

put a stone in any empty cell
o win

if you join your two sides
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CHESS

o complicated rules

o positions can recur

stalemate, 3-repetition, 50-move
o draws (boring)

o challenging
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o simple rules

o positions never recur

o no draws

o challenging
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CHESS

o can you prove 1st player wins?

o can you prove 1st player can (at least) draw?
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NO DRAWS
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FIRST PLAYER WINS
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FIRST PLAYER WINS
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GALE’S GAME BRIDG-IT

e 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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VIRTUAL CONNECTION




MUSTPLAY
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WINNING STRATEGY




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 BJORNSSON ARNESON HENDERSON KAN 2006
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SHANNON RESISTANCE NETWORK
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OUR BOTS

2008 BEIJING Six-MoHEX GAME 1

) SIX
o Wolve
o MoHex

o Six-Wolve game 1 move 40

HAYWARDQUALBERTA.CA + TOFT TWIST AND TURN



OUR BOTS

THE QUEST FOR STRATEGIES

Gardner 1957 Scientific American
Concerning the game of Hex, which may be played
on the tiles of the bathroom floor

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

o 4x4 easy 5x5 harder 6x6 ?
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WINNING HEX OPENINGS
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WINNING HEX OPENINGS 1995 ENDERTON




WINNING HEX OPENINGS 2004 HBJPVR




WINNING HEX OPENINGS 2009 HAH
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2013 PawLEwicz H HuANG
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ICGA LEIDEN 2015
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