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The Game of Nim
You are given several rows of pennies. Two players
take turns removing pennies from the rows.
Rules:
On each player’s turn, they must select a row and then
take any number of pennies they chose from that row.
They must take at least one coin.
The player to take the last penny wins.
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Balanced Configuration

Write the number of pennies in each row as a binary
number on the right.
Compute the sum of each column:
0 0 1
0 1 1
1 0 1
1 1 1
– – –
2 2 4
If the sum of each of the binary columns is odd, the
pennies are in a balanced configuration.
Removing one or more pennies from any one row will
result in an unbalanced configuration, meaning that
the sum of at least one column is odd.
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What move will balance the configuration?
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Strategy for Winning Nim

You want your opponent to be given a balanced
configuration.
When she makes a move, she will leave you with an
unbalanced configuration.
You can always find a move which will restore the
configuration to the balanced state.
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