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Abstract The joint sparse form (JSF) is a representation of a pair of integers, which is famous
for accelerating a multi-scalar multiplication in elliptic curve cryptosystems. Solinas’ original
paper showed three unsolved problems on the enhancement of JSF. Whereas two of them have
been solved, the other still remains to be done. The remaining unsolved problem is as follows:
To design a represntation of a pair of integers using a larger digit set such as a set involves
43, while the original JSF utilizes the digit set that consists of 0,1 for representing a pair of
integers. This paper put an end to the problem. In addition, the proposed enhancement satisfies
some of properties, as the original does. For example, the enhanced represetation is defined as a
representation that satisfies some rules. Some other properties are the existance, the uniquness
of such a representation, and the optimality of the Hamming weight.
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