
Let P = the state population, R = the potential number of Representatives for the state (so R =1, 2, 3, …), and 
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, the “ideal” district size.

Notice that 
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 is a decreasing expression as R increases.  At some point it will be as close to 1 as possible.  We might compare this expression to its reciprocal, the increasing function
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, thinking that as soon as 
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 then we will have found the correct R.    Unfortunately this will only tell us when the ratio 
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 has become less than D, not when 
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 is closest to 1.  But recall that if one value is closer to “1” than another, then the reciprocal of the former must be closer to 1 also.   This means that, for the R which minimizes the distance between 
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 and 1, we must have 
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 both less than 1, and farther from 1 than 
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is, and so 
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 must be both greater than 1, and farther from 1 than 
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is.  Consequently, 
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 precisely when the ratio 
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 is closest to 1.


Now let’s see how this relationship translates to the desired method.
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Now in the description of Hill’s method given in the apportionment article, we saw the line “Find the
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 for each state.  Round the Quota down and call this rounded number n.”  If the State Quota exceeds 
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, the geometric mean of n and n+1, then the state will be assigned n+1 Representatives since, as above, 
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still exceeds 
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.  Otherwise the state will be assigned n representatives.
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