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VII. CONCLUSION

There are two main advantages of the proposed branch and
bound techniques for bifurcation analysis. Firstly, rigorous
enclosure methods are employed and the entirety of the
computational domain is considered, meaning that all branches
of the equilibrium or bifurcation manifolds therein are guar-
anteed to be included; empty pavings may be considered
equivalent to proofs. Secondly, statements can be made about
the bifurcation set directly, without needing to compute the
whole equilibrium manifold. Depending on the desired quality
(fine or coarse) of the paving, the computational effort may
be considerable, even for problems of moderate size (where
nx + np ≤ 10). This effort increases exponentially with
respect to the number of degrees of freedom in the paving,
e.g., pavings for points are less intensive than pavings for
line segments. The computed pavings can be used in concert
with numerical continuation methods, either at the beginning,
to compute guaranteed starting domains, or at the end, to
formally verify the completeness of a solution. The guaranteed
exclusion boxes can be computed much more quickly, since,
if successful, the branch and bound method yields an empty
paving. Therefore this particular technique is applicable for
higher-dimensional problems in which many parameters are
permitted to vary simultaneously.
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