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z=pyx (P py Pl = pife
pilz and @ = q7' - 5% -+ - qle, L =g for some j
with g; primes with 1 <5 <s

Let p;, q;, n;, m; be as in the statement of the theorem.
Let p; and j be as in a previous step, so that ¢; = p1.
Then there are 3 possible cases: either m; <mnj, or m; >ny, or my =n;

Assume the hypothesis and notation of the statement of the theorem

Assume j is as in a previous step of this proof.
If m1 < n; then

i—ma

we can divide z by p™ = ¢, to get py'* - p5® - -pi = ¢ ~~~q;” ceegle
Since n; —my > 0, this is divisible by p;. If ¢’ = p; divides ¢ ..,q?j_ml C gl

then p; = ¢; must be equal to one of the ¢; with 1 <¢ < s and ¢ # j. But this can
not be the case, since we are assuming that all the ¢; are different from each other
(this should be one of the hypothesis).

Since this is a contradiction, it can not be true that m; < n;.

Assume the hypothesis and notation of the statement of the theorem

Assume j is as in a previous step of this proof.

If my > n; then
we can divide x by p™i = ¢", to get

p;nl_nj . p’énz . pgn3 .. pgl' = q’{"l e q;n_Jl_l . q;) . q;rjff—l e qgﬂ.
Since my — n; > 0, this is divisible by ¢;. If ¢/ = py divides p5'? - p5* - - - pI*, then
p1 must be equal to one of ps,...,p,. But this can not be the case, since we are

assuming that all the p; are different from each other (this should be one of the
hypothesis). Since this is a contradiction, it can not be true that m; > n;.

Since we can’t have m; < n; or m; > n;, we must have m; = n;.

Putting together the results so far: For some j, ¢; = p1, and m; = n;.

In the same way, for each ¢ with 1 < ¢ < r, there is some j = j(i), an integer
depending on i, with 1 < j(i) < s, such that g;;) = p;, and m; = n(;).

This means that each of the p;s is equal to one of the g¢;s, and the corresponding
exponents agree.

In the same way, each of the ¢;s is equal to one of the p;s.

With set up as in the hypothesis of the theorem:
If each p; equals a gy, since p;s and g¢;s are all different from each other, r < s.

With set up as in the hypothesis of the theorem:
If each g; equals a p;, since p;s and g;s are all different from each other, s < 7.

s<randr<s — r=s:s

From what we have seen, the set of p; is the same as the set of g;,
and if p; = g;, then m; = n;.



