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From the initial relation: 
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, I obtain 5m = 4m * 2n. This could be written equivalently 5m = 22m + n.
I have to analyse 2 cases for m and n: if they have the same sign or if they different signs.

If they have the same sign I can assume, without loss of generlity, that m and n are both positive (if they are both negative I can consider n’= -n and m’=-m and the equation will be the same in n’ and m’)


5m is odd for any m and 22m+n is even for any (2m+n)>0.
So the equation 5m = 22m + n has no integer solutions except m = n = 0.

If m and n have different signs I may assume n<0. Then let n’ = -n

5m = 22m – n’
Now I obtain the same result as above, but as I have considered n < 0 this case is not valid.

Now I shall work on the general case:
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m = n = 0 is an evident solution.

I shall consider 
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, 
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, 
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I have consdiered x1, x2,…,xp, y1, y2,…,yq, z1, z2,…,zr, t1, t2,…,ts primes with any xi ≠ yj for any i and j and zi ≠ tj for any i and j.
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I shall consider m, n > 0.

Any factor from the left side of the identity must also be found in in right side of the identity. As all numbers are primes, each number must be uniquely represented in each part of the identity.
As (a, b)=1 and (c,d)=1, I deduce that p=r and s=q and then 
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 (for i=1,…,p) and 
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 (i=1,…,s)
This concludes that a=c and b=d, and naturally m=n=1.

If m,n<0, I obtain the same solution noting m’=-m and n’=-n.

If m>0 and n<0 is analogue to the first, but here I obtain a=d and b=c and m=-n.

If m<0 and n>0 I note m’=-m and n’=-n and now I have the previous situation.

So, the only possiblities are:


a = c; b = d => m = n


a = d; b = c => m = -d
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