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A PROOF OF BEAL’'S CONJECTURE

o

JAMES E. JOSEPH

ABSTRACT. It is proved in this paper that the equation 2° = 2 +
y” has no solution in relatively prime positive integers x, y. z, with
&, p.v odd primes at least 3. This is equivalent to Fermat’s Last
Theorem which is stated as follows: If z.y, z are positive integers,
and 7 is an odd prime satisfving 2™ = 2™ + y™, then z, y, 2 are not
relatively prime.

(1) (Beal's conjecture) The equation 2% = 2 4 3 has no solution
in relatively prime positive integers z,1, z, with &, /1, v primes
at least 3.

(2) (Fermat’s Last Theorem) If x, vy, z are relatively prime positive
integers integers and 7 is an odd prime then 2™ = 2™ +y™ implies
x,1, 2z are not relatively prime.

The proof of (2) is given in [1], [2], in terms of cyclic groups. It is
proved that if z,y, z are positive integers satisfying z™ = =" 4+ y” for an
odd prime 7, then x,y, z are not relatively prime. Thus, it is enough
to prove that if z¢ = z# + y”, with positive integers x,v, z, and &, j, v
primes at least 3, then 2%, 2#,” and x,y, z are not relatively prime.

Proof. 2 — 1. (> p>v > 3.
(Beal’s conjecture) The equation z& = z# + y” has no solution in
relatively prime positive integers r, v, z, with &, i, v primes at least 3.
Proof.

()¢ = @+ W) = () + @),
and by Fermat’s Last Theorem., z¢, 2, y” and x,y, z are not relatively
prime. O

1 = 2. Obvious. ]
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