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Gardner July ’57 SciAm game of hex

history

draws are not possible

nxn board: exists 1st-player-wins strategy

nx(n−1) board: simple closer-sides-wins strategy

variants, e.g. reverse hex
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photo credit wikipedia François Haffner
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hex book one – history, 2019 CRC

https://www.routledge.com/hex-Inside-and-Out-
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hex book two – intro, 2022 MAA

https://bookstore.ams.org/nml-54/
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bonus puzzle – Y game – black to play

to win, join all three sides
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winning 1st-moves 1995 Enderton
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winning 1st-moves 2004 HBJPvR
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winning 1st-moves 2009 HAH
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winning 1st-moves 2013 AHHP
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hex theorems

no draws

n×n hex, n ≥ 1 1st-player

exists winning strategy

n×m hex, 1 ≤ n < m joins-closer-edges player

explicit winning strategy

who wins arbitrary positions ? P-space complete
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joins-closer-edges strategy
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classic hex problems: strategies

for 10×10 board:

find win/loss value of all 50 opening moves

so far: wins b9,e6 (on main diagonal), losses a1,a2
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classic hex problems: strategies

for n×n boards with n ≥ 11:

find a 1st-player winning strategy ?

find a winning 1st move ?

1st-move: short-diagonal-centermost always wins ?

1st-move: short-diagonal-row-2 always wins ?
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dark hex

dark Hex, a.k.a. Kriegspiel Hex
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dark hex

each player sees only their stones

on a turn, private conversation with referee:

can I move here?

if yes: that is your move

if no (opponent stone there): try again . . .
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dark hex

3×3 center opening:

has wins-with-probability-1 strategy

3×3 other openings: minimax strategy known

(maximize your minimum expected win-rate,

over all possible opponent strategies)
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hex variants

rex, cylindrical hex, Y
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hex variants

rex (reverse hex)

to lose? join your sides

cylindrical hex (play on soup can label)

to win? encircle or join top-bottom

Y (3-sided board)

to win? join all 3 sides

email hayward@ualberta.ca hex etc – open problems



other games

clobber
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other games

2-player game, Nowakowski et al.

black/white checkers on a checkerboard

on a turn, clobber an adjacent opponent checker

(you move, they leave)

to win: make the last move
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other games

clobber problems

linear clobber, starting config oxoxox. . . ox,

prove 1st player wins
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other games

boxoff
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other games

1-player game, Steven Meyers

colored stones on a checkerboard (rectilinear)

on a turn, remove any 2 same-colored stones

that are the opposite corners of a rectangle (or

opposite ends of a line segment) containing no

other stones

to win, remove all stones

5-colors (or more) boxoff is NP-complete
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other games

boxoff problems

2-color boxoff: in P?
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thank you

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, Bjarne Toft, Bedir Tapkan,

Md-Reza Daliri, Peter Selinger, Eric Demer,

Stephen Kennedy, Bob Hearn, Nancy Blachman
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thank you

questions ?
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