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Don’t be Greedy

There are 12 coins

I Players alternate moves.

I You win if you take the last coin (or coins).

I Take 1, 2 or 3 coins.
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Winning and Losing

{GAME POSITIONS} = W ∪ L

I Normal Rules: If n is an end position, then n ∈ L.

I W: If position n has any option in L, then n ∈ W.

I L: If all options of n are in W, then n ∈ L.
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Vary the Rules

There are 99 coins

I Players alternate moves.

I You win if you take the last coin (or coins).

I Take 1, 3, or 8 coins.
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Don’t be Greedier

There are 12 coins

I Normal Rules Apply.

I Players alternate moves.

I Take no more coins than your opponent just took.

I Don’t take all the coins on the first move.
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Don’t be Greedier
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Don’t be more than Twice as Greedy

Take no more than twice as many coins as your opponent.
number of coins remaining
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[graphic: Walden Yan]



Nim and Jim

Charles L. Bouton, Nim, A Game with a Complete Mathematical Theory, The Annals of Mathematics Vol. 3, No. 1/4 (1901 to 1902), 35–39.
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Nimbers

(19 + 26) + ? = L

Theorem (Sprague-Grundy)
Every Impartial Game under
Normal Rules is equivalent to a
Nimber.

0 1 2 3 4 5 6 7

0 0 1 2 3 4 5 6 7
1 1 0 3 2 5 4 7 6
2 2 3 0 1 6 7 4 5
3 3 2 1 0 7 6 5 4
4 4 5 6 7 0 1 2 3
5 5 4 7 6 1 0 3 2
6 6 7 4 5 2 3 0 1
7 7 6 5 4 3 2 1 0
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Thank You!

Japheth Wood, jwood@bard.edu

Bard Math Circle
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