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Abstract.  In this short note we investigate the solutions of the equations 6x + 11y = z2  
and  6x – 11y = z2  when  x, y, z  are positive integers.  It is shown that the first equation 
has no solutions, whereas the second equation has exactly one solution when  x = 2,  and 
no solutions for each and every value  2 < x ≤ 16.   
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        This note is concerned with the two equations  6x + 11y = z2  and  6x – 11y = z2.  In 
Lemma 1, we show that the equation  6x + 11y = z2  has no solutions.   
 
Lemma 1.   The equation  6x + 11y = z2  has no solutions in positive integers  x, y, z.  
 
Proof:   For each and every value x,  6x  has a last digit which is equal to 6.  For each and 
every value  y, 11y  has a last digit which is equal to 1.  The sum  6x + 11y   is odd, and 
therefore has a last digit which is equal to 7.  Since no odd square z2 ends in the digit 7, it  
follows that the equation 6x + 11y = z2 has no solutions as asserted.                                                         
□ 
 
Corollary 1.  In the equation  6x + 11y = z2,  suppose that the value  11y  is replaced by the 
value  (10N + 1)y  where  N ≥ 2  and  y ≥ 1.  For each and every of the values  N  and  y,  
the value   (10N + 1)y  ends in the digit 1.  By Lemma 1  it then follows that the equation  
6x + (10N + 1)y  = z2  has no solutions. 
  
        Consider the equation 6x – 11y = z2, where x ≥  2  and y ≥  1.  When x = 2 and  y = 1, 
we have 
 
Solution  1.                                                   62 – 111 = 52.     
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Each of the fourteen values x  where  3 ≤ x ≤ 16  (616 =  2821109907456)  has been 
examined.  For each such fixed value x together with all its possible  values  y, no 
solutions have been found.  Hence, if the equation has a solution, then  x > 16,  in which 
case a computer must be involved since  616  is a 13 digits number. 
 
        We presume that for all values  x > 16,  the equation  6x – 11y = z2 has no solutions.  
If our presumption is indeed true,  then Solution 1  is the unique solution of the equation  
6x – 11y = z2. 
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