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The nitrogen (N) cycle is one of the most important nutrient cycles on
the planet, and many of its steps are performed by microbial
organisms. During the cycling process, greenhouse gases are formed,
including nitrous oxide and methane. In addition, the use of nitrogen
fertilizers increases freshwater nitrate levels, causing pollution and
human health problems. A greater knowledge of the microbial
communities involved in nitrogen transformations is necessary to
understand and counteract nitrogen pollution. This book - written by
renowned researchers who are specialized in the most relevant and
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Introduction -- Maxima - A Computer Algebra System -- Plane
Elements.-Classical Plate Elements -- Shear Deformable Plate Elements.
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This book is intended as a study aid for the finite element method.
Based on the free computer algebra system Maxima, we offer routines
to symbolically or numerically solve problems from the context of two-
dimensional problems. For this rather advanced topic, classical ‘hand
calculations’ are difficult to perform and the incorporation of a
computer algebra system is a convenient approach to handle, for
example, larger matrix operations. The mechanical theories focus on
the classical two-dimensional structural elements, i.e., plane elements,
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thin or classical plates, and thick or shear deformable plate elements.
The use of a computer algebra system and the incorporated functions,
e.g., for matrix operations, allows to focus more on the methodology of
the finite element method and not on standard procedures.
Furthermore, we offer a graphical user interface (GUI) to facilitate the
model definition. Thus, the user may enter the required definitions in a
source code manner directly in wxMaxima or use the GUI which is able
to execute wxMaxime to perform the calculations.


