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Abstract. We explore the construction of explicit families of high-rank
elliptic curves connected to congruent numbers via polynomial interpolation.
Building on foundational contributions from pioneers such as Mestre, Elkies,
Lecacheux, and Dujella, we provide an algorithmic framework generating con-
gruent numbers whose associated elliptic curves EN admit rank � 3: Starting
from Ep(rank-0), we identify explicit congruent numbers

N(m;n; p; q) = mnpq=2

yielding elliptic curves with rank exactly 3: Leveraging polynomial interpola-
tion, speci�cally Lagrange�s method, we unify these discrete instances into a
parametric family

E(t) : y2 = x3 �N(t)2x
capturing the observed rank phenomena. Our approach combines deep arith-
metic insights with e¤ective computational techniques, demonstrating rich al-
gebraic structures and setting a path for further explorations of ranks in elliptic
curve families. This provides a simple method to generate a family of high-rank
elliptic curves associated with congruent numbers.
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