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Optimization algorithms are an irreplaceable core component of many contemporary
tools used in science and engineering. The objective of this Special Issue is to present novel
applications of optimization algorithms to real-world problems, as well as new theoretical
results. Out of the many papers submitted to the Special Issue, 18 were accepted for
publication after a careful peer-review process.

The paper authored by Montoya et al. [1] uses a mixed-integer conic formulation for
choosing the location and size of photovoltaic generation units in radially structured AC-
distribution networks. The obtained results show significant improvements over several
metaheuristic optimizers.

Rojec et al. [2] use optimization for finding a better adaptive parameter schema for
the Nelder–Mead optimization algorithm. The parameters of the proposed schema are
optimized on problems with dimensions of up to 100. The performance of the obtained
schema is compared to that of the existing ones. The results show that it outperforms them
both in terms of accuracy, as well as convergence speed.

The paper by Roth et al. [3] uses mixed-integer linear programming for sizing the
energy components in a microgrid. Approximation techniques are used for describing
nonlinear relationships in real world processes. The proposed approach exhibits good
performance, both in terms of approximation error, as well as computation time.

In [4], Balooee et al. studies a new system of generalized multivalued variational-like
inequalities in Banach spaces. The paper shows that the system is equivalent to a system of
fixed point problems by utilizing the concept of P − η-proximal mapping. A novel iterative
algorithm for finding the approximate solution of the system is proposed.

In [5], Montoya et al. utilize a two-stage optimization approach for finding the optimal
selection of fixed-step capacitor banks. The expected load curve is used for estimating
the equivalent annual grid operating costs. The effectiveness of the proposed approach is
demonstrated via numerical simulations and comparison with the solution of the exact
optimization model.

The paper by Wang et al. [6] proposes a quick search dynamic particle swarm op-
timization algorithm based on fitness distance. The algorithm uses a repository update
mechanism based on fitness distance. Experiments on standard benchmark functions show
that the proposed algorithm achieves a higher accuracy and clearness with a dynamically
changing Pareto optimal front.

The paper by Cano et al. [7] applies a combination of direct search methods with nich-
ing strategies to find as many global optima as possible within an affordable computational
budget. Two new performance measures for evaluating, comparing, and monitoring the
progress of optimization algorithms are defined.

In [8], Kunaver et al. evolve matrix factorization algorithms for recommender systems
using grammatical evolution. The approach was tested on several well-known datasets,
producing state-of-the-art results with significantly reduced set-up.
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Rojec et al. [9] use artificial evolution for synthesizing failure-resilient analog circuits.
Square root and natural logarithm circuits resilient to high-impedance and short-circuit
malfunctions are evolved. The simulation results are confirmed with measurements of
hardware implementations.

The paper by Olivares and Staffetti [10] explores policies for controlling the spread
of SARS-CoV-2 assuming a limited number of effective COVID-19 vaccines and available
tests. A compartmental epidemic model is formed and optimal control problems are solved
to obtain the policies. The results show that the approach can be helpful in designing
vaccination programs and testing plans.

Gul and Cohen [11] present efficient strategies for covering classes of thin domains in
the plane using unit discs. The optimization is based on a lattice upon which the covering
is constructed. The obtained bounds on the covering exhibit an improvement over the
standard honeycomb covering.

Coufal et al. [12] present a novel optimization algorithm based on natural behavior
of snow leopards. The algorithm is tested on a standard set of optimization problems
and compared to eight well-known optimization algorithms. The results confirm the
effectiveness of the proposed algorithm.

Pang et al. [13] use an outer approximation method for solving the unit commitment
problem with wind curtailment and pollutant emission in power systems. The practicality
of the proposed method is demonstrated on six systems comprising up to 100 thermal units
and 1 wind unit.

The paper by Li and Wang [14] establishes arcwise connectedness results for the sets
of globally efficient solutions, weakly efficient solutions, Henig efficient solutions, and
superefficient solutions of the generalized vector equilibrium problem assuming natural
quasi cone-convexity and natural quasi cone-concavity.

Graf et al. [15] presents a dynamic optimization model of contingency flight crew
planning extending to crew formation. The model can be used for supporting the decision-
making in operations centers of smaller and medium-sized air carriers.

Valencia-Ponce et al. [16] present a method for accelerating the optimization of the
Kaplan–Yorke dimension of a chaotic oscillator by adjusting the highest time step used in
the numerical methods for solving the oscillator’s equations.

Bűrmen et al. [17] analyze the convergence of a randomized simplicial Hessian update.
The paper establishes a lower bound on the expected improvement of the approximate
Hessian. The obtained bound generalizes an existing result for an update proposed by
Leventhal and Lewis.

Nuñez-Perez et al. [18] present the application of three optimization algorithms for
increasing the chaotic behavior of the fractional order chaotic Chen system. The paper
shows that the optimized chaotic system is suitable for developing a secure communication
system and a random number generator.

As guest editors of the Special Issue we would like to thank all authors for contributing
their articles. We would also like to express our gratitude to all reviewers whose efforts
were instrumental in making this Special Issue an up to date reflection of the current
research on optimization theory and applications. We hope the presented papers will
motivate further theoretical research and novel applications of optimization.
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