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|[Hearn & Demaine 2009]
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Conway's Game of Life [1970]
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Glider Gun image created by Erik Demaine using Golly software: http://golly.sourceforge.net/


Life is PSPACE-hard [Paul Rendell 2000

Turing machine simulation
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Life is PSPACE-hard [Paul Rendell 2000]

universal Turing machine simulation
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Life is Undecidable [Paul Rendell 2001]
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Life is Undecidable
| Berlekamp, Conway, Guy 1982}
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Figures 17 & 24 of “Winning Ways for Your Mathematical Plays” by Elwyn R. Berlakmp, John H. Conway, Richard K. Guy, 2nd edition, volume 4


Life is Undecidable
| Berlekamp, Conway, Guy 1982]

It
L 5 _._|, —
O : ol O
[®) Q. f-—
2 3

. . rl . - e ' . » e !
he it
< Lo - o =] u— o o —


Presenter Notes
Presentation Notes
Figures 19 & 20 of “Winning Ways for Your Mathematical Plays” by Elwyn R. Berlakmp, John H. Conway, Richard K. Guy, 2nd edition, volume 4


Life is Undecidable
[Berlekamp, Conway, Guy 1982]
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Figure 22 of “Winning Ways for Your Mathematical Plays” by Elwyn R. Berlakmp, John H. Conway, Richard K. Guy, 2nd edition, volume 4


Life is Undecidable
[Ber]ekamp Conway Guy 1982]
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Figure 21 of “Winning Ways for Your Mathematical Plays” by Elwyn R. Berlakmp, John H. Conway, Richard K. Guy, 2nd edition, volume 4


Life is Undecidable
| Berlekamp, Conway, Guy 1982]
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Figure 29 of “Winning Ways for Your Mathematical Plays” by Elwyn R. Berlakmp, John H. Conway, Richard K. Guy, 2nd edition, volume 4 (modified to add missing Eater to OR)


Life is Undecidable
| Berlekamp, Conway, Guy 1982}
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Figure 27 of “Winning Ways for Your Mathematical Plays” by Elwyn R. Berlakmp, John H. Conway, Richard K. Guy, 2nd edition, volume 4


Life is Undecidable
| Berlekamp, Conway, Guy 1982]
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Figure 28 of “Winning Ways for Your Mathematical Plays” by Elwyn R. Berlakmp, John H. Conway, Richard K. Guy, 2nd edition, volume 4
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Life is Undecidable

| Berlekamp, Conway, Guy 1982}
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Figure 30 of “Winning Ways for Your Mathematical Plays” by Elwyn R. Berlakmp, John H. Conway, Richard K. Guy, 2nd edition, volume 4


Life is Undecidable
| Berlekamp, Conway, Guy 1982}
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Figures 25 & 19 & 30 of “Winning Ways for Your Mathematical Plays” by Elwyn R. Berlakmp, John H. Conway, Richard K. Guy, 2nd edition, volume 4
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Life is Undecidable
| Berlekamp, Conway, Guy 1982}
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Figure 30 of “Winning Ways for Your Mathematical Plays” by Elwyn R. Berlakmp, John H. Conway, Richard K. Guy, 2nd edition, volume 4


Life is Undecidable

| Berlekamp, Conway, Guy 1982]
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Figures 34 & 35 of “Winning Ways for Your Mathematical Plays” by Elwyn R. Berlakmp, John H. Conway, Richard K. Guy, 2nd edition, volume 4
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Life is Undecidable
|Berlekamp, Conway, Guy 1982}
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Figures 37 & 38 & 25 of “Winning Ways for Your Mathematical Plays” by Elwyn R. Berlakmp, John H. Conway, Richard K. Guy, 2nd edition, volume 4
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Reduction from Q-CNF-SAT
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Removing Degree-2 Vertices
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Planar DCL
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Reversi/Othello is PSPACE-complete

[Iwata & Kasai 1994]
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Reversi/Othello is PSPACE-complete
[Iwata & Kasai 1994]
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Reversi/Othello is PSPACE-complete
[Iwata & Kasai 1994]

W, w W, w
® 'Y ® 'Y
P P P P
O O O O
O O O O
O O O O
QO O QO O

QOOO0Q00OO0O00OWOOO0O—— QOOO0Q00OO0O00OWOOO0O——
O O O O
O O O O
O w. O O w. O
000 oY Yo
B, B,
00000000000 —— 00000000000 ——
B O B O
: @) @) O @)
W, O W, O
double visit O double visit O
= black wins e o = white wins OOO
O O
O O
000000 — 000000 —
O O
® ®
O O
O O

Q@ Q@
(a) (b) O (a) (b) O


Presenter Notes
Presentation Notes
http://dx.doi.org/10.1016/0304-3975(94)90131-7


Reversi/Othello is PSPACE-complete
[Iwata & Kasai 1994]
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Constraint Logic
|[Hearn & Demaine 2009]
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Bounded NCL is
NP-complete
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Bounded Crossover Gadget
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Amazons
[Walter Zamkauskas 1988]
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