Proof of Beal's Conjecture
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Abstract : Using afunctional equation and different proofs for its existence, we are able to prove
and show that A,B and C will always have a common prime factor.

Introduction :

The Beal Conjecture

Let A, B, C, X, y, and z be positive integers with x, y, z > 2. If A* +BY = C?, then A, B,
and C have a common factor. *

Let A, B, C, x, y, and z be positive integers with x, y, z > 2. Then the equation

A +BY=C?
follows

A¥=p"u=pu

BY=p'v=pv

C'=p"(u+v)=p(u+v)

Wherein p represents the factor ( p" or just p to clearly represent the prime factor ) and u
and v are positive integers.

Direct Proof

A +BY = C?
pu+pv=pu+v)

Simplifying Left Hand Side
c'=¢
pu+pv=p(Uu+v)
pu+v)=p(u+yv)

Simplifying Right Hand Side
A*+BY = A" +BY
pu+pv=p(Uu+v)
pu+ pv=pu+ pv

Thus the equality holds.
Proof by Induction
Letp=u=v=2;

pu+pv=pUu+v)
22 +22=2(22+2)



A+4=4+4
8=8

Thus equality holds.

Letp=p;+l,u=uy;+landv=v;+1

(Pt 1)(ur+1) + (prt 1)(vit 1) = (prt+1) ((Urt+1) + (vi+1))

(PiUrt+ Upv Pr+ 1) + (pavat v+ pr+ 1) = (pr+1) (Ut 1) + (vat+1))

(PaUt Ups Pro 1) + (Pvit Vi + pr+ 1) = (paUst pr) + (P2 Vot po) + (Ut 1) + (vi+1)
PiUs+ Pivat Ups Vi + 2Py +2= piUus+ Py vy + Ut Vot 2pg+2

Thus equality holds.

To visualize our induction with exponents, we raise our prime number p to n power. Let p
=u=v=2,n=3

p'u+pv=p(u+v)
(22*2)+(22%2)=2%(2+2)
2+ 2t =202
2°=2°

Thus equality holds.

Proof by Contradiction and Example

Assume that our equation is wrong and that the equation will not hold further with
different bases and exponents.

7?+7 =14
1482 =72+ 8= 7** 8= 73(1+7)=7**1+7** 7
1482 =7+7
P+7 P+
4=14°

Then our assumption is false and still the equality holds.

Conclusion:

We have clearly shown using the equation in different proofs that the equation holdsits
equality with acommon prime factor. Since A, B and C are positive integers, and have a common
prime factor, as stated previoudly, therefore we can conclude that the conjectureis true.
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