MATH-GA 2150.001: Homework 8

Let F be an elliptic curve defined over K = Q by the equation

y* = x(x — 2)(z — 10).

Denote a; = 0, a0 = 2, a3 = 10.

1.

2.

10.

11.

Determine E£(Q)[2].

Let S the finite set of prime divisors of Ap = [(; — as) (a1 — ao)(ay — az)]*.
Determine O ¢/O3 .

Let ¢ : E(Q)/2E(Q) — (0% s/O3s)’ be the embedding :

Tp — Q4 P#R:(Oﬁao),oE
¢i(P) = q (v — 1) (o — 1), P=PF
1 P =0g.

Determine the image by ¢ of the 2-torsion points.

Show that #Im¢ < 32.

Show that (1,—1,—1) € Im¢ and (1, -3) € E(Q).

Show that (5,2,10) € Img.

Show that if 3 Z 0(mod 5) and 79 = 0(mod 5), then (y1, 72, 7172) & Imao.
Show that if (71,792, 7172) € Ime, then (571,272, 107172) € Ime.

Deduce that #Im¢ < 16.

Show that (1,2,2) € Img.

Deduce the value of the rank E(Q).



