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SupposeD is a positive integer that is not a perfect square and that(x0, y0) is the fundamental
solution to the equationx2−Dy2 = 4. This paper characterizes whether the congruencesx0 ≡
±2 (mod D/2) hold in terms of the continued fraction expansion of

√
D.

This can be seen as a generalization of Lagrange’s criterion for the fundamental solution(x0, y0)
of the Pell equationx2− py2 = 1, wherep is an odd prime. This says thatx0 ≡ 1 (mod p) if and
only if p≡ 7 (mod 8).

Various consequences for the continued fraction expansion of
√

D are also discussed. The paper
is concise and the proofs use only the basic properties of continued fractions.
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Théorie des nombres (Quebec, PQ, 1987) (J-M De Koninck and C. Levesque, eds.), Walter
de Gruyter, Berlin, New York (1989), 869–886, MR1024611 (91c:11066), Zbl 0689.10024.
MR1024611(91c:11066)

10. H.C. Williams,Eisenstein’s problem and continued fractions, Utilitas Math.37 (1990), 145–
158, MR1068514 (91h:11018), Zbl 0718.11010.MR1068514(91h:11018)

c© Copyright American Mathematical Society 2006

/msnmain?fn=105&fmt=doc&pg1=MR&s1=2003c:11139
/msnmain?fn=105&fmt=doc&pg1=MR&s1=2005a:11031
/msnmain?fn=105&fmt=doc&pg1=MR&s1=2170503
/msnmain?fn=105&fmt=doc&pg1=MR&s1=2005i:11013
/msnmain?fn=105&fmt=doc&pg1=MR&s1=91c:11066
/msnmain?fn=105&fmt=doc&pg1=MR&s1=91c:11066
/msnmain?fn=105&fmt=doc&pg1=MR&s1=91h:11018

