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Abstract
In recent years, the research on the propagation of acoustic/elastic waves in acoustic/mechanical metamaterials has grasped much attention due to their potential applications in a lot of fields.  The periodicity of the acoustic/mechanical  metamaterials leads to many fascinating features that cannot be found or are physically inconceivable in nature such as zero, infinite, or negative values of material properties. More importantly, acoustic/ mechanical  metamaterials are able to create the band gap of waves, which can block the propagation of waves within the bandgap frequency range. That is extremely important in designing the device to control or mitigate noise and vibration.  As the experiment is less efficient, time-consuming and expensive with a trial-and-error approach, numerical simulation plays an important role in the design of metamaterials for practical application.  In this work, several efficient algorithms are presented to model the mechanical/physical behavior of metamaterials.
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