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In this research, our group has researched numerically ill-conditioned
nonlinear optimization problems (NLPs). It is well known that there exist some NLPs which are
d;fficult to find an optimal solution because numerical conditions are getting worse while we solve
them.

To overcome such difficulties, our group has developed an NLP solver with multiple precision
arithmetic which enables us to perform arbitrary precision arithmetic. Also, by using this solver,
our group has shown the existence of NLPs which cannot be solved by double precision and can be
solved by multiple precision.

Moreover, our group has observed the numerical behavior of the Maratos effect: it is a phenomenon
which deteriorates the fast convergence in the neighborhood of the optimal solution. As a result,
our group has shown that the region in which the Maratos effect occurs is limited.
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