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Chemical reaction network theory models the dynamic behavior of biochem-
ical processes through underlying parametrized ordinary differential equation
systems. The notions of multi- and monotationarity determine if a network
achieves multiple steady states or just one. Identifying which parametric reac-
tion rate constants correspond to which of these notions is a difficult problem
linked to the nonnegativity of a specific polynomial. For the dual phosphoryla-
tion network, a previous work by Feliu, Kaihnsa, de Wolff and Yürük provides
a sufficient condition for monostationarity via a non-unique decomposition of
this polynomial into sums nonnegative circuit polynomials (SONC). We extend
their work by a systematic approach to classifying the SONC decompositions
and comparing them through empirical experiments, thereby improving on pre-
vious conditions for the region of monostationarity in dual phosphorylation.
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