Games, graphs, and machines
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“Nim-sum” for all games: Grundy value
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1. All sink states get 0

2. Each state gets mex of its children.
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“Nim-sum” for all games: Grundy value
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Key properties

1. Grundy value zero <= P

o
v 2. Grundy value non-zero <= N [
3. Grundy value of G + H = Grundy value of G @ Grundy value of H.
(9 Read  aam- 5
o™ 0% .
N

“ N (2) o p°
23 7 g
(1), & L :

9\161\0“9\ X N'\m@?\ AN
\f



Oromg 02 & N () — N

> .
[ —

(A\0),
\O A
@ Nn(2)

&\\)L (— Q{\O\\Jd\\a\’)\e'



Key properties

1. Grundy value zero <— P
2. Grundy value non-zero <= N
3. Grundy value of G + H = Grundy value of G & Grundy value of H.

Grundy value of Chomp(2,2) + Nim(3,4)



Theorem: Two games are stably equivalent if and only if they have the
same Grundy value.



