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Theorem 2 (Hirakawa—Matsumura). There exists a
unique pair of a rational right triangle, and a rational
isosceles triangle with equal areas and equal perimeters.

Proof. The problem reduces to finding rational points
on the genus 2 rank 1 curve

r? = (=3w? + 2w? — 6w + 4)% — 8wb.

which has good reduction at 5, and 8 points over Fs.
Moreover we can find 10 rational points, most of which

do not correspond to non-degenerate triangles. O]
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Theorem 11 (Balakrishnan-B.-Bianchi-Lawrence—Muller-Triantafillou—Vonk). The number
of rational points on the Atkin—Lehner quotient modular curves Xo(N)* := Xo(N)/wy, all of
genus 2, rank 2 and Picard rank 2 for N € {67,73,103} are as follows:

#X,(67)1(Q) =10, #X,(73)7(Q)=10, #X(103)"(Q)= 8.

This involves non-abelian Chabauty and Mordell-Weil sieving at 31 and 137 in the N = 67
case.










