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This issue contains the successful invited submissions [1-11] to a Special Issue of
Mathematics on the subject area of “Dynamics under Uncertainty: Modeling Simulation
and Complexity”.

The dynamics of systems have proven to be very powerful tools in understanding
the behavior of different natural phenomena throughout the last two centuries. However,
the attributes of natural systems are observed to deviate from their classical state due to
the effects of different types of uncertainties. In actuality, randomness and impreciseness
are the two major sources of uncertainties in natural systems. Randomness is modeled by
different stochastic processes, and impreciseness could be modeled by fuzzy sets, rough
sets, the Dempster-Shafer theory, etc.

Hence, the behavior of dynamical systems with uncertain variables, parameters, and
functions has attracted academic attention in the recent past. Similarly, the study of the
dynamics manifested in complex networks, or an interaction network of individuals, has
become popular in the last few decades. The study of collective dynamics in complex
interaction networks has been proven to be useful in understanding collective dynamic
phenomena such as the emergence of cooperation between rational agents, synchroniza-
tion of signals as seen in a flashlight or fireflies, rumor spreading, or conscious forming
of a social network, etc. Different methods of statistical mechanics are also successfully
applied to the study such complex systems and to understand the emergence of different
collective behaviors. When randomness and imprecision coexist in a system, the system
is called a hybrid uncertain system. In such a system, the overall uncertainty is an aggre-
gation of both types of uncertainties. However, in the context of modeling the behavior
of complex natural systems, it is extremely important to analyze the effect of the appro-
priate uncertainty to understand the predictability of different phenomena. An example
of such uncertain dynamical systems could be sited in different levels of the universe,
ranging from the interaction of quantum particles to the complex interaction of biochemical
molecules, such as signaling in the brain, or even in complex social interactions, such as
while forming opinions.

This Special Issue includes the most important forecasting techniques applied to the
modeling simulation and complexity in dynamic systems, such as, fuzzy multi-criteria
techniques, artificial intelligence, the Dempster—Shafer approach, and heuristics.

Response to our call had the following statistics, Figure 1.

Mathematics 2021, 9, 1416. https:/ /doi.org/10.3390/math9121416

https://www.mdpi.com/journal /mathematics


https://www.mdpi.com/journal/mathematics
https://www.mdpi.com
https://orcid.org/0000-0001-8522-1942
https://orcid.org/0000-0002-3583-9434
https://doi.org/10.3390/math9121416
https://doi.org/10.3390/math9121416
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/math9121416
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/article/10.3390/math9121416?type=check_update&version=1

Mathematics 2021, 9, 1416

20f3

Articles

30

25

20

15

10

[62]

Submissions Publications Rejections

Article types: Research
Article

28 11 17 11

Figure 1. Special Issue statistics.

The geographical distribution of the authors (published papers) is presented in Table 1.

Table 1. Publications by country.

Countries Countries

N

Serbia
Bosnia and Herzegovina
China
South Africa
Turkey
Vietnam
Chile
India
Saudi Arabia
Spain
Iran
UK
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Published submissions are related to road traffic risk analysis [1], dual-rotor sys-
tems [2], multi-criteria decision making [3,5,6,8,9], MIMO discrete-time systems [4], the
classification and diagnosis of brain disease [7], data mining [10], and empathic build-
ing [11].

This Special Issue presents 11 models, which are briefly presented in the next section.
Stankovi¢ et al. [1] proposed fuzzy Measurement Alternatives and Ranking according to the
COmpromise Solution (fuzzy MARCOS) method for road traffic risk analysis. In addition,
they used the fuzzy Plvot Pairwise RElative Criteria Importance Assessment—the fuzzy
PIPRECIA method— to determine the weights of the criteria on the basis of which road
network sections were evaluated. Fu et al. [2] investigated the non-probabilistic steady-
state dynamics of a dual-rotor system with parametric uncertainties under two-frequency
excitations. ZiZzovi¢ et al. [3] presented a new method for determining weight coefficients
by forming a non-decreasing series at criteria significance levels (the NDSL method).
Li et al. [4] investigated the problems of state feedback and the static output feedback
preview controller for uncertain discrete-time multiple-input multiple-output systems
based on the parameter-dependent Lyapunov function and the linear matrix inequality
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technique. Pribicevi¢ et al. [5] developed a new multi-criteria methodology that enables the
objective processing of fuzzy linguistic information in the pairwise comparison of criteria,
and they called it the fuzzy DEMATEL-D method. Zizovi¢ et al. [6] presented a new
MADM method in their research called RAFSI (Ranking of Alternatives through Functional
mapping of criterion sub-intervals into a Single Interval), which successfully eliminates the
rank reversal problem. Hamzenejad et al. [7] introduced a new robust algorithm using three
methods for the classification of brain disease: (1) the Wavelet-Generalized Autoregressive
Conditional Heteroscedasticity-K-Nearest Neighbor method; (2) the Wavelet-GARCH-
KNN method; and (3) the Wavelet Local Linear Approximation. Pamucar et al. [8] presented
an improved Best Worst Method for determining criteria weights in multi-criteria decision
making. Ulutas et al. [9] proposed a multiple-criteria decision-making approach for the
selection of the optimal equipment for performing logistics activity. For defining the
objective weights of the criteria, they applied the correlation coefficient and the standard
deviation, and for the final ranking of the alternatives, they utilized the MARCOS method.
Aleksi¢ et al. [10] developed a prediction model that determines the most important
factors for bleeding in liver cirrhosis. Salmeron and Ruiz-Celma [11] proposed an artificial
intelligence-based approach to detect synthetic emotions based on Thayer’s emotional
model and Fuzzy Cognitive Maps.

We found the submissions and selections of papers for this issue very inspiring and
rewarding. We also thank the editorial staff and reviewers for their efforts and help during
the process.
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