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1 Test questions from the lecture to refresh:

Question 1. Give a proof of Theorem 2 from the Annex notes for Chapter 2.

2 Exercises

Question 2. Suppose that p > 3 is an odd prime, and a,b € Z,. Further, suppose that the
equation x*> 4+ ax+b = 0(modp) has three distinct solutions in Z,. Prove that the correspond-
ing elliptic curve group (E, +) is not a cyclic group. (Hint: Consider the subgroup of elements
of order 2.)

Question 3. Suppose that E is an elliptic curve defined over Z,,, where p > 3 is prime. Suppose
also that |E| is a prime, P € E and P # O.

i) Prove that the discrete logarithm logp(—P) = |E| — 1;

ii) Describe how to compute [E| in O(p%) time using Hasse’s bound on [E| together with a
modification of Shank’s algorithm.
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