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ABSTRACT
The study of Diophantine equations has attracted substantial attention from
mathematicians and researchers. A prominent form of the exponential equation a* +b” =z? where
a,b are positive integers and x,y,z are non-negative integers, or a,b,x,y,z are non- negative
integers satisfying certain additional constraints. More recently, research interest has shifted towards

the form of Diophantine equation, namely a* —b’ = z?under various conditions imposed on non-
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negative integers a,b,x,y and z, frequently with a and b are prime numbers. In this study, we
focus on the Diophantine equation 12¢ —p¥ =z? where p is a prime number and x,y,z are non-
negative integers with x +y <4. The investigation relies on concepts of number theory, prime
number, congruence and we have divided into three cases, x =0,y =0 and 0<x+y <4. The
results of this study show that in the case x =0 or y =0, the solution is (p,x,y,z) =(p,0,0,0) . For
the case 0<x+y <4, the equation has exactly 13 non-negative integers solutions (x,y,z,p) .
Furthermore, the study extends its consideration to cases where x is an even integer, revealing an

additional solution :(p,x,y,z) = (2,4,13,112) .
Keywords: Diophantine equation; non-negative integer; prime number
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