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Abstract: This paper gives a proof of the Beal conjecture through the Fundamental Theorem of 

Arithmetic.  

Theorem: If𝐴𝑥+𝐵𝑦 = 𝐶𝑧, where𝐴,,𝐶, 𝑥,𝑦 𝑎𝑛𝑑 𝑧 are positive integers and𝑥,𝑦,𝑧>2, then 𝐴,𝐵 and 𝐶 

must have a common prime factor.  

Proof:  
According to the Fundamental Theorem of Arithmetic, every integer greater than 1 is either a prime 

itself or is the product of prime numbers. This means that𝐴,, and 𝐶 are either a prime itself or is the 

product of prime numbers. Since 𝐴,, and 𝐶 are raised to exponential powers greater than 2 that 

means that 𝐴,𝐵, and 𝐶 are going to be the products of prime numbers themselves or the products of 

other numbers that can be broken down as the product of primes. 𝐴,, and 𝐶 cannot be equal to 1 

because 1 is not a prime number, and 1 will always be 1 no matter what value of an exponent you 

raise it to. This means that the lowest common prime factor that 𝐴,, and 𝐶 can have is 2.  

1. Starting off with the Fundamental Theorem of Arithmetic we are told that every integer 

greater than 1 is either a prime number itself or is the product of prime numbers. [1]  

2. Prime numbers are defined as positive integers that are divisible only by themselves and 1 

only. By definition, this means that 2 is the smallest prime number. [2]  

3. By [1] we can say that 𝐴,, and 𝐶 are either prime numbers or the product of prime numbers.  

4. The exponents 𝑥,𝑦,𝑧>2 so the values of these exponents can be any positive integer as long 

as it is greater than or equal to 3.  

5. The exponents of a number say how many times to use the number in multiplication. This 

means that 𝐴𝑥 says to multiply 𝐴 by itself 𝑥 times, 𝐵𝑦 says to multiply 𝐵 by itself 𝑦 times, and 𝐶𝑧 

says to multiply 𝐶 by itself 𝑧 times. [3]  

6. With respect to 4 the minimum values that 𝑥, and 𝑧 can be is 3.  

7. With respect to [2] the minimum values that 𝐴, or 𝐶 can be is 2.  

8. The common prime factors that can exist between the positive integers of 𝐴, and 𝐶 in the 

equation 𝐴𝑥+𝐵𝑦=𝐶𝑧 are 𝐴,𝐵,𝐶≥2  

9. 𝐴, and 𝐶 must have a common prime factor. According to 2 the lowest common prime 

factor that can exist is 2.  

References:  

[1] http://mathworld.wolfram.com/FundamentalTheoremofArithmetic.html  

[2] http://www.mathsisfun.com/definitions/prime-number.html  

[3] http://www.mathsisfun.com/definitions/exponent.html 

RETRACTED

RETRACTED

RETRACTED

RETRACTED

Bulletin of Mathematical Sciences and Applications Online: 2015-05-04
ISSN: 2278-9634, Vol. 12, pp 35-35
doi:10.18052/www.scipress.com/BMSA.12.35
CC BY 4.0. Published by SciPress Ltd, Switzerland, 2015

This paper is an open access paper published under the terms and conditions of the Creative Commons Attribution license (CC BY)
(https://creativecommons.org/licenses/by/4.0)

https://doi.org/10.18052/www.scipress.com/BMSA.12.35

