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Abstract

Adding to the known partial results, two famous Math problems : Beal conjecture and
the Fermat-Catalan conjecture are proved by one theorem - QS theorem that we propose
in this article, and also means that the elementary proof of FLt has been found.

1 The theorem

theorem 1. (General - theorem: denoted by QG theorem)
For all positive integers n and xi, all integers Ai 6= ±1 and (A1, A2, ..., An) = 1

Ax1
1 +Ax2

2 + ...+A
xn−1

n−1 +Axn
n = 0⇒ 1

x1

+
1

x2

+ ...+
1

xn−1

+
1

xn

+
n

LCM(x1, x2, ..., xn−1, xn)
> 1.

Notes:
Sign(+) before Aican be replaced with sigh (-) in any place.
LCM (x1, x2, ..., xn−1, xn): least common multiples of x1, x2, ..., xn−1, xn.
Remark:
If we let Bx1

1 + Bx2
2 + ... + B

xn−1

n−1 = B
Multiply both sides by Bx1x2...xn−1

we have Bx1
1 Bx1x2...xn−1 + Bx2

2 Bx1x2...xn−1 + ... + B
xn−1

n−1 Bx1x2...xn−1 = Bx1x2...xn−1+1

(B1B
x2...xn−1)x1 + (B2B

x1...xn−1)x2 + ... + (Bn−1B
x1x2...xn−2)x−1 = Bx1x2...xn−1+1

clearly, if all Ai has a common factor, the equation above have solution in integer.

For n = 3, we have Ax1
1 + Ax2

2 + Ax3
3 = 0

This is the same as equation Ax + By = Cz, and we get the theorem for specific case n = 3 as
below:

theorem 2. (Specific - theorem: denoted by QS-theorem)
For positive integers x, y, z, and A,B,C 6= ±1, coprime integers:

The equation Ax + By = Cz ⇒ 1

x
+

1

y
+

1

z
+

3

LCM(x, y, z)
> 1

In other worlds, the equation Ax + By = Czhas no solution (A,B,C 6= ±1, coprime )in
integer if

1

x
+

1

y
+

1

z
+

3

LCM(x, y, z)
6 1

Notes:
LCM (x,y,z): least common multiples of x,y and z.
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As above, if A, B and C have a common factor, we always find a solution as below:
Let ax0 + bx0 = c0 then cx0a

x
0 + cx0b

x
0 = cx+1

0

so Ax + Bx = Cx+1 ( A = c0a0, B = c0b0, C = c0)
Or
Let ax0 + by0 = c0 then cxy0 ax0 + cxy0 by0 = cxy+1

0

so Ax + By = Cxy+1, (A = cy0a0, B = cx0b0, C = c0

2 Consequence:

For Beal’s conjecture [1]
There are no solution to the equation Ax+By = Cz in positive integers A,B,C,x,y,z with A,B,C
being pairwise coprime and all of x,y,z being greater than 2.

The cases:A3+B3 = C3, A4+B4 = C4, A3+B3 = C4, A4+B4 = C3, A3+B3 = C5, A5+B5 =
C5(and all permutation of the ordered triple (x,y,z) ) have been shown to have no solution
in integer (A,B and C coprimes). By QS - theorem, Beal’s conjecture is proven for other
cases.That mean Beal’s conjecture (including Fermat’s Last theorem) is true for all positive
integers x, y, z > 3

For Fermat- Catalan conjecture [2]
There are only finitely many triples of relatively integers A,B,C for which Ax + By = Cz with

x,y,z are positive integers satisfying
1

x
+

1

y
+

1

z
< 1

All cases of triple:x, y, z = (2, 4, 5); (2, 3, 7); (2, 3, 8); (2, 3, 9); (2, 3, 10); (2, 5, 5); (4, 4, 4); (5, 5, 5);

(3, 3, 4); (4, 4, 3); (3, 3, 5) (and all permutation of the ordered triple (x,y,z) )satisfy :
1

x
+

1

y
+

1

z
<

1 6
1

x
+

1

y
+

1

z
+

3

LCM(x, y, z)
have been shown [2] to have only finitely many solutions in

integer as follows:

The cases:x, y, z = (2, 4, 5); (2, 3, 7); (2, 3, 8); (2, 3, 9) have some solutions in integer.

25 + 72 = 34, 73 + 132 = 29, 27 + 173 = 712,
35 + 114 = 1222, 177 + 762713 = 21063928214143 + 22134592 = 657,
92623 + 153122832 = 1137, 438 + 962223 = 300429072, 338 + 15490342 = 156133

And for 1x + By = Cz, the 1x + 23 = 32 is the only solution where one of a,b and c is 1 [3].
The cases:(2, 3, 10); (2, 5, 5); (4, 4, 4); (5, 5, 5); (3, 3, 4); (4, 4, 3); (3, 3, 5) have no solution in inte-
ger.

By QS -theorem, other cases
1

x
+

1

y
+

1

z
+

3

LCM(x, y, z)
6 1 have no solution in integer,

so that if x,y,z satisfy
1

x
+

1

y
+

1

z
< 1, then the equation Ax + By = Cz has only finitely many

solutions in integer.
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