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Abstract

This study is a furtherance of a problem in the International Mathematics
Tournament of the Towns ( International Mathematics Tournament of the Towns, Senior
A-Level Paper, Fall 2009, No. 7 ) ,while this study is more similar to the problem Martin

Gardner posted in Scientific American (Feb 1979) .

The polygon version is already solved by the mathematican(Ted Lewis & Stephen
Willard, 1980, The Rotating Table,Mathematics Magazine, 53,Page 174-175.).
However, this study gave an brief solution of the original polygon version, and focuses

on the polygon version while the condition is altered to m=n-1.

No results of the m=n-1 part have been published before, and the m=n-1 condition
is far more complicated than the original m=n condition. The combination technique
used to estimate the upper and lower bound is very special. However, different
situations occur while 3 or 5 is a factor of n, and only the upper bound of k can be given.
In other cases, k can be determined. Furthermore, we have determined an upper bound
for the case when m=n-2 using a special technique. Similarly, this part has never been

published before.
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On Ali Baba’s treasury box is a rotating table, the key to open the treasury box.
There are n identical buckets around the peripheral of the table and every two buckets
have the same distance. There is exactly one gold coin in every bucket, which is either

head or tail, but we do not know the circumstances at the beginning. Each time Ali Baba
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can choose any k buckets, and observe whether the coins are heads or tails. After the
observation, he may choose to flip any coin he chose at the beginning. After each move,
iIf m consecutive coins have the same side up, the treasury box opens. Otherwise, the
rotating table starts spinning at a very high speed which no one could recognize where
the bucket will stop. No matter how the coins are placed in the first place, if Ali Baba
has a winning strategy, we call the k he chooses a “perfect k.” In all those “perfect k,”
we define the smallest k k(n, m)while n and m are fixed numbers. What is the value of

k(n, m)?
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(—) 2009 & F3f3 7 L FHF 5 - 4
http://www.chiuchang.org.tw/download/tt/2009/2009SA _sol.pdf
(=) The Rotating Table Author(s): Ted Lewis and Stephen Willard
Source: Mathematics Magazine, Vol. 53, No. 3 (May, 1980), pp. 174-179
(2) Richard Ehrenborg & Chris M. Skinner, 1995, The Blind Bartender’s Problem,

Journal of Combinatorial Theory, Series A, 70, Page 249-266.
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