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Abstract

This study originated from a problem in <Invitational World Youth Mathematics
Intercity Competition (IWYMIC), 2004>. After searching, we found some papers

written in the 20™ century, and they have the same background:

There are several logicians with specific numbers on their hats. They make perfect
inferences, and aren’t allowed to tell a lie. With the information of the others’ number,

they are asked to find out their own number as soon as possible.

There are many promotions based on this statement. In the study, we used number
theory to find out all possible answers, and graphs to show the process. Also, there is a
problem in the original puzzle that in most cases, the game won’t come to an end
forever. So, we built up some new rules to solve it, analyzed, and proved their features.

In the future, we would like to research in the case of adding more logicians, more

interesting dialogue, or adding liars into the game.
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