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Exercise 1: Order of a point on an elliptic curve

Let E be the elliptic curve over F; with equation E : y?> = 23 + x + 3.
(a) Determine the set E(F;) of all points on E.
(b) Which order has the point P = (4,1) € E(F7)?

(c¢) Show that E(F;) = Zg, i.e. E(F7) is cyclic of order 6.

Exercise 2: Group structure of elliptic curves

Let £, and E, be the elliptic curves over F;; with equations F; : y?> = 2° + 2 + 1 and

Ey : y* = 23 + x. Determine the group structure of Fy(Fy;) and Eo(Fy;).

Exercise 3: The criterion with discriminants

Let C be a curve over C with affine equation y? = 2® + ax? + bx + c.
Compute the discriminant A(C).
For which ¢ defines the equation y* = 23 — 422 4 ¢ an elliptic curve E(C)?



