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Abstract Let p be an odd prime and b, t, r ∈ N. In 1992, Ma conjectured that (x, b, p, t, r) =

(49, 3, 5, 1, 2) is the only positive integer solution of equation x2 = 22b+2p2t − 2b+2pt+r + 1.

And Ma proved that the conjecture implies McFarland’s conjecture on Abelian difference

sets with multiplier-1. In [Ma S L, MaFarland’conjecture on Abelian difference sets with

multiplier-1 [J]. Designs, Codes and Cryptography, 1992, 1:321–332.], Ma proved that e-

quation x2 = 22b+2p2t − 2b+2pt+r + 1 had no positive integer solution if t > r. In the

present paper, the authors prove that the positive integer solutions of Diophantine e-

quation x2 = 22b+2a2t − 2b+2at+r + 1 with a is an odd > 1 and t > r are given by

t = r = 1 and x + a
√

2b+2(2b − 1) = (2b+1 − 1 +
√

2b+2(2b − 1))n for some odd pos-

itive integer n. They also prove that the only positive integer solution of Diophantine

equation x4 = 22b+2p2t − 2b+2pt+r + 1 with p is an odd prime and x, b, t, r ∈ N is given by

(x, b, p, t, r) = (7, 3, 5, 1, 2).

Keywords McFarland’conjecture, Diophantine equations, Fundamental

solution
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