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Abstract

n persons stand round in a circle. They are numbered counterclockwise as 1,2,------ ,N. In the

beginning, each person holds one candy in his hand; then no.1 begins to deliver one candy to no.2,
who in turn delivers two candies to no.3. In other words, each person in turn passes one or two
candies alternatively to the person next to him. Anyone whose hand is empty must retreat from the

group. We define this delivery rule as T,, and, in the same definition, T, As the delivery

2ep
game goes on, two possible results will come out in the end. One result is that just one single person
will own all the candies (success state). The other is that several remaining persons will deliver the
candies continuously, circulating in endless cycles (cyclic state). Based on the research, we find that
aj

under the delivery rule T,,, if the prime factorization of pis p= p,“ p,“* «-- p;“ --- p,

: , any value n

can be uniquely represented as n=(p)' x(p*p,”--p*-my+q (t,meN, pt pp,>-p°

g _P(P-+(pq-D
p-1

success state, and the initial number of the person who got all the candies is S. When m > 2, the final

(mp)=1, q=1,2,---,p). Let +R-p', then when m=1, the final state is

state is cyclic state and m persons will deliver the candies cyclicly, and the initial numbers of these
Si
i

m people are S,S+p'p”p, 2 p

above can be obtained by “R Iterative Method” that we have researched. In addition, we also find
the minimal delivery numbers for achieving success state or cyclic state.
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