Voting a best person from a group of committee with n candidates to be the representative
Candidates are labeled as numbers 1, 2, 3… n.
A candidate i voting to j means that, when an outsider wants to find a worth trust person to follow, he ask candidate i, and candidate i suggests him to follow candidate j, so that person will go and find candidate j at this step. After that, that person will again seek help and go to find another candidate suggested by candidate j and so on.
To set up such a voting system, we have following rules:

1. All people cab vote for others (but no self-voting).

2. The number of votes casted by a voter can be more than one.

3. The highest Rank R will be the winner, where Rank is defined as:
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4. If a candidate does not vote to anyone, it regards as voting to all people (including him), to avoid an absorbing state being occurred.

Consider the following example:


According to the rules, we have the following system of equations:
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It likes solving the equation:
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The row vector is the ranking vector, and the square matrix A is the transition matrix.

We can see that, in a long run, a person reaching a particular candidate with a possibility distribution π, where 
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Satisfying
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In this example, we have[image: image10.png][0.415 0.518 0.622 0.415]



, showing that candidate 3 has the highest ranking. Therefore, we can say that, in a long run, majority of the people will seek help from candidate 3. He is regarded as the most helpful one and hence he is the representative.
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