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Abstract

N players are numbered from 1 to n in a circle, facing the center. Initially, each holds one
candy, and respectively passes one or two candies to the person on their left, starting with the
number one. The person who runs out of candies must exit immediately, and this game continues
until nobody quits. This research is intended to uncover the final outcomes, which can be
categorized into two distinct states: “success,” where only one person remains, and “cycle,” where
several players continuously engage in. The subjects of our study includes the sufficient and
necessary conditions for achieving these states, the initial number of the ultimate winners, the
number of participants remaining, and the total number of candy-passing rounds necessary to end
the game.

In addition, we expand the rules to begin with any number “m” of candies and pass any
quantity of “i,j,i,j,...” candies in the sequence, and we find that the results can be classified into
three categories based on “n”. Furthermore, during our research, we unearth an intriguing
connection: when the number of candy-passing steps is a prime number, the values resulting from

)

the sequence can be subjected to specific determinant operations, leading to correlations of “jmn”.
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. . . n-1
:‘mz—m(m—J)‘+|(m—1)m—(m+1)m|><(—2)
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nm nm nm nmnm .nm . nm .nm .
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2
o « nm nm nm nm nm nm
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— ~ nm . nm . nm . nm . nm . nm .
et Bt | I el et st Bt
k k k k k k
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k k k k k-1
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