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K.Kajiwara, M.Kaneko, A.Nobe, and T.Tsuda studied the tropicalization of the Hesse cubic
curve and presented a duplication map of points on a specific nonsmooth tropical cubic curve
in 2009. They constructed the level-three theta functions parametrization of the Hesse cubic
curve and applied the ultradiscretization procedure to reveal its connection with the tropical
duplication process. Furthermore, Nobe, in 2011, provided the addition formula for points on
the tropical Hesse cubic curve, examining the tropical addition via intersection points. In
2016, Nobe investigated the tropical analogue of the group of linear automorphisms acting on
the Hessian cubic curve.

This study concentrates on the tropical curves derived from symmetric Laurent polynomials
of degree three, specifically those in which the terms x3 and y3 are truncated.

We examine the conditions under which these tropical curves belong to individual types of
subdivisions of Newton polygons. As an application, we investigate the criteria for a
symmetric truncated cubic curve to satisfy a certain (quasi-symmetric) honeycomb form and
to align with Nobe’s invariant curves of uQRT maps. We construct a two-parameter family of
tropical elliptic curves from elliptic curves introduced in 2007 by H.M.Edwards and
parametrize their polygonal cycles in terms of ultradiscrete theta functions.

Furthermore, we also delineate the addition-group structure on these tropical curves. The
theta parametrization of the Edwards elliptic curves enables us to observe points addition
through the ultradiscretization procedure. Lastly, we looked into a cryptographic aspect
utilizing this cubic curve.
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