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Abstract 

 

Identified criteria for an infinite number of numerical solutions of equation Ax 

+ By = Cz, including case of Beal’s Conjecture where A, B, C, x, y and z are 

positive integers and x, y and z are all greater than 2, (A), (B) and (C) have a 

common prime factor.  
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Andrew Beal has formulated a Conjecture in number theory [1]: 

If Ax + By = Cz, where A, B, C, x, y and z are positive integers and x, y and z are all 

greater than 2, then A, B and C must have a common prime factor. 

In the previous paper shows that the Common Prime Factor in the equation Ax 

+ By = Cz  for all three numbers A, B and C can be represented as a number in the 

appropriate degree Pn [2]. Then the equation Ax + By = Cz can be written in the 

following form (1): 

a.Pn + b.Pn = c.Pn,                                                            (1) 

where A = (a.Pn)1/x, B = (b.Pn)1/y, C = (c.Pn)1/z. 

From equation (1) follows: a + b = c. 
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Presented in [2] equation (5-15) and the examples in the Table given in a recent 

similar study [3] can be easily converted to expressions of type 1: 

33 + 63 = 35 => 33 + (2.3)3 = 35  =>  1.33 + 8.33  = 9.33                                                  (2) 

76 + 77 = 983 => 76 + 77 = (2.72)3    =>  1.76 + 7.76  = 8.76                                           (3) 

335 + 665 = 336 => (3.11)5 + (6.11)5  = (3.11)6  => 3.115 + 6.115  = 9.115     (4)  

   345 +   514 = 854 => (2.17)5 + (3.17)4  = (5.17)4  => 544.174 + 81.174  = 625.174    

(5) 

 

   194 + 383 = 573 => 194 + (2.19)3 = (3.19)3=> 19.193 + 8.193 = 27.193            (6) 

   73 + 74 = 143 => 73 + 7.73 = (2.7)3   =>  1.73 + 7.73  = 8.73                                           (7)  

  263 + 264 = 783 => 263 + 26.263  = (3.26)3  => 1.263 + 26.263  = 27.263  or  

   8.133 + 208.133 = 216.133                                                                                                                   (8) 

   2554 +   2555 = 10204 => 1.2554 + 255.2554  = 256.2554      (in [3] z=3)         (9) 

   31245 +   31246 = 156205 => 1.31245 + 3124.31245  = 3125.31245                   (10)

  

It is obvious that the exponent n in common prime factor, Pn of equations 1 can take 

any value if only a + b = c and A=(a.Pn)1/x, B=(b.Pn)1/y, C=(c.Pn)1/z. However, in order 

for x, y, z correspond to the condition of Beal's Conjecture, the expressions (a.Pn)1/x, 

(b.Pn)1/y, (c.Pn)1/z must be a bases of the integer exponents are respectively x, y, z > 2. 

Thus, Beal’s Conjecture can be formulated as a Theorem: 

If  A, B, C, x, y and z are positive integers and x, y and z are all greater than 2, 
(A), (B) and (C) in equations of type Ax + By = Cz have a common prime factor. 

A more General Theorem can be represented as: 

There are infinitely many numerical solutions of equation of type Ax + By = 
Cz for which  A=(a.Pn)1/x, B=(b.Pn)1/y, C=(c.Pn)1/z are the bases of exponents x, y, z 
respectively,   when n is any value if only a + b = c. 
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Below are examples of obtaining equations Ax + By = Cz  from the expression (1). 

Example 1. Let a = 64, b = 64, c = 128 (=a + b), Pn = 26. Then  

64.26 + 64.26 = 128.26 =>  84 + 163  = 213 .                                            (11) 

For Pn = 29 get 

  64.29 + 64.29 = 128.29 =>  85 + 323  = 164 .                                         (12) 

Example 2. Let a = 81, b = 648, c = 729 (=a + b), Pn = 94. Then  

   81.94 + 648.94 = 729.94 =>  274 + 1623  = 97 .                                     (13) 

Example 3. Let a = 1, b = 8, c = 9 (=a + b), Pn = 33.5. Then  

   1.33.5 + 8.33.5 = 9.33.5 =>  33.5 + 44.2736  = 33.5 ,                         (14) 

Example 4. Let a = 81, b = 648, c = 729 (=a + b), Pn = 3-2. Then  

   81.9-2 + 648.9-2 = 729.9-2 =>  35 + 123.0474  = 37 .                     (15) 

 

It should be noted the values of A, B or C and x, y or z respectively are uncertain at 

least for one term in the equation Ax + By = Cz  in the case of fractional or negative 

the number n. So, in the second summand values B and y for examples 3 and 4 can be 

any numbers if only preserves the equality By = b.Pn. 

 

Thus, the equation Ax + By = Cz, presented in the form a.Pn + b.Pn = c.Pn , provided 

that a + b = c and the expressions (a.Pn)1/x, (b.Pn)1/y, (c.Pn)1/z are the bases of 

exponents x, y, z respectively, allows to obtain an infinite number of numerical 

solutions including ones satisfy the criteria of Andrew Beal's theorem, while A, B, C, 

x, y, and z are integer all greater than 2. 
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