Hi there,

I started by asking myself “How can I choose three numbers so that 

1/q + 1/r + 1/p = 1?” Furthermore, “If there is more than one way of getting one, what represents the best in terms of the objectives of this task?”

Well, I answered the second question first by reasoning that I should find the combination with the number, say r, being as large as possible. Doing this means that substituting a number r+1 (such that we end up with 1/p +1/q + 1/(r+1)) gets us as close as possible to one.

So, onto the second question…how do we get 1?

Interestingly enough, after looking at this problem I thought of “perfect numbers” ie numbers whose factors add to give that number eg.

1 + 2 + 3 = 6

Now here’s where I saw a bearing on our problem; divide all by 6:

1/6 + 2/6 + 3/6 = 1

1/6 + 1/3 + 1/2 = 1

Look familiar?

Here’s the fuller derivation :

1/p + 1/q + 1/r = 1

r/q + r/p = r -1

1/q + 1/p = (r-1)/r

(p+q)/(pq) = (r-1)/r

(note the right hand side must be in simplest form)
Here we see that if both sides are in their simplest forms, the equation fits the perfect number model…perfectly. What about other values? Well, as the magic number property only holds for those special numbers, there are no other ways of getting 1, without repeating values within p q and r. These are some other values that would satisfy pq + pr +qr = pqr (when numerator = denominator or more easily n + p + q = nr where n = (pq/r))

1/2 + 1/4 + 1/4 = 1

1/3 + 1/3 + 1/3 = 1
What makes our previous value more useful? Well, back to the question of making our number as close to 1 as possible note:

1/2 + **1/5** + 1/4 = 19/20

1/3 + **1/4** + 1/3 = 11/12
Pretty close, but

1/2 + 1/3 + **1/7** = 41/42

Which I sincerely hope is the answer.
Curt von Keyserlingk
