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Relationship Between the DLP based on New Operation on Elliptic

Curve over Finite Field and the ECDLP
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Abstract: The author defined the Me scalar multiplication P, 7 of the base point P and auxiliary Z for
P,Z € E(F,) and n € N, where F is an elliptic curve over F,. Moreover, they defined Me version of
DLPs. The MeDLP is: given P, Z,Q € E(F,), compute n € N such that Q = P, z. The MeDLP’ is:
given P,z(€ Z),Q, compute n € N such that @ = P, .z. In ISEC in May 2018, they showed that in
the case where the MeDLP’ instance (P, z, Q) has a solution, if the MeDLP’ instance can be solved, the
corresponding ECDLP instance can be solved in polynomial time using the solution [5]. However, when
MeDLP’ had a solution was unknown. This report shows that when E(F,) is a cyclic group, if z € Z is
properly chosen then MeDLP’ instance has a solution. Furthermore, this report shows if a solution m
of an ECDLP instance is obtained by solving the instance, then 2™ is a solution of a certain MeDLP’
instance, where the n is an integer easily computed from m. Note that 2™ is n-bit instead of log, n-bit.
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