Recent advances on the use of ⃝ in optimization
and regularization problems
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In recent years, several classical optimization problems have been tackled
using the novel approach to inﬁnite and inﬁnitesimal numbers proposed by
1 has been beneﬁcial both in deﬁning new apSergeyev [1, 2, 3]. The use of ⃝
proaches in constrained optimization [4] (for example, new diﬀerentiable exact
penalty methods) and unconstrained problems (for example, conjugate gradient
methods for indeﬁnite matrices, variable metric approach to nonsmooth optimization).
After a review of the most important results in this context the talk will
concentrate on regularization problems with smoothed l0 penalty. In order to
avoid the diﬃculties due to the use of the l0 norm, two diﬀerent approaches
have been proposed in literature. The ﬁrst is to replace the l0 norm with the l1
or l2 norm; the second technique uses a smooth function that will approximate
the l0 norm of a vector. This approach requires the use of a parameter δ that
must converge to 0. This diﬃculty can be avoided by using the novel approach
to inﬁnite and inﬁnitesimal numbers. The methods used can be extended to
classiﬁcation and regression problems.
Acknowledgements.
This research was supported by the grant from Indam-GNCS; 2018.

References
[1] Yaroslav D. Sergeyev. Arithmetic of Infinity. Edizioni Orizzonti Meridionali, CS,
2003.
[2] Yaroslav D. Sergeyev. A new applied approach for executing computations with
infinite and infinitesimal quantities. Informatica, 19(4):567–596, 2008.
[3] Yaroslav D. Sergeyev. Numerical point of view on calculus for functions assuming finite, infinite, and infinitesimal values over finite, infinite, and infinitesimal domains.
Nonlinear Analysis Series A: Theory,Methods & Applications, 71(12):e1688e1707,
2009.
[4] R. De Leone. Nonlinear programming and grossone: Quadratic programming
and the role of constraint qualifications. Applied Mathematics and Computation,
318:290–297, 2018. cited By 8.

1

