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PREFACE

This number is dedicated to smart a smart city problem, the shape memory alloys application
to vibration reduction, Monte Carlo method for solving the PDE equations and robotics.

The application of the Fibonacci sequence in developing a demonstrative model for a 3-levels
smart city represents a model for gathering the data from the world through a sensor network, for
storing and processing the data into the brain of the city and for exposing through services the
processed data. In the idea of an existing city with a given architecture (streets and buildings) helps
to develop a model of intelligent infrastructure based on the Fibonacci sequence.

The second article presents numerical and experimental analysis on the vibrations of a two-
level frame structure equipped with shape memory alloy wires. This article continues the
the study started in the first article published in No. 1 of 2019. The results show that the bending
resonance frequencies do not change but the vibration modes do. The vibration change directions,
from along the excitation direction, to perpendicular to the excitation direction, visible in
experimental and computed FEM results.

The next paper offers an application of the hybrid-Monte Carlo methods for solving PDEs with
random input data defined by the mean and correlation function. The Darcy equation with random
hydraulic conductivity coefficient is chosen to be solved in this way. The comparison with Monte
Carlo and quasi-Monte Carlo methods show a higher capacity of the hybrid-Monte Carlo method to
calculate Eulerian and Lagrangian velocity fields.

The semi-active Nitinol (NiTi) control of a biomimetic vehicle with a skeleton similar to the sea
turtle is studied next. The NiTi wires link two segments of adjacent vertebrae of the vehicle's
skeleton and generate the relative motion between two segments. By heating and cooling the NiTi
wires, two-way rotation of the vertebrae is generated, which causes the shape of the vehicle to
change. NiTi wires are inserted into elastic tubes containing water to facilitate cooling through
forced water circulation

By extending the linear equivalence method (LEM), the last article treats the nonlinear
equations of a two-link flexible manipulator. The solutions are represented as a linear superposition
of Coulomb vibrations. In addition, the nonlinear phenomena of dynamic responses such as internal
resonance is investigated. The authors show that the solutions allow a qualitative analysis not only
of the quasi-periodic behavior but also of the chaotic tendency of the flexible manipulator
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