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Point multiplication, adding a point to itself k times, is a central operation of elliptic curve cryptosystems. Koblitz
curves are a special class of curves defined over GF'(2™) for which the usual ”double-and-add” algorithm can be improved
significantly by replacing the point doublings with applications of the Frobenius map. The key to this technique is
computing a 7-adic expansion of the integer k, where 7 is a root of the characteristic polynomial of the Frobenius. The
resulting point-multiplication algorithms require a number of point additions that is linear in log k.

In this talk, we describe how recent ideas involving double-base expansions of integers can be applied in this context
to obtain a point-multiplication algorithm that, at least empirically, requires a sub-linear number of point additions. The
key to our improvement is an algorithm that expresses k as a sum of terms of the form +7%(7 — 1)°. We describe our
method and present empirical results demonstrating its efficiency as compared to existing techniques. We also present
data indicating that the number of point additions required is indeed sub-linear and discuss the state of our efforts to
prove that sub-linear expansions of this form exist for any integer k. (Received February 08, 2006)



