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Abstract  This paper proposes a deterministic construction of an encoding from a {inite filed F, to
a Cs, curve using finding cube roots method, where the time complexity is O(log®q). Based on
the deterministic encoding, we construct a hash function from plaintext to C,, curves. The new
method provides up more than 30% speed improvements compare to Icart T.’s hash function in
Crypto 2009 on the same prime filed. Moreover, we provide a new function indifferentiable from

a random oracle based on our deterministic encoding.
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and uses a modification of the Tonelli-Shanks algorithm for
computing square roots. This algorithm runs in time O(log®
@) when ¢=3 mod 4 and in time O(log'¢) otherwise. Icart
T. ’s algorithm is based on computing a cube root, which can
be implemented in O(log®q) time and in a constant number of
operations over F,, when ¢= p"=2 mod 3. Their algorithms
encode an element of a finite field into Weierstrass form ellip-
tic curves.

There are some methods hashing into hyperelliptic
curves. Their main idea is computing square roots.

This paper proposes a new deterministic construction of
an encoding {from a finite filed F, to a C;, curve using finding
cube roots method, where the time complexity is O(log’¢).
Based on the deterministic encoding, we construct a hash
function from plaintext to Cs; curves. The new method pro-
vides up more than 30% speed improvements compare to
Icart T. ’s hash function in Crypto 2009 on the same prime
filed. Moreover, we provide a new function indifferentiable
from a random oracle based on our the deterministic

encoding.



