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In the finite element method, is used as a starting point, a model of the studied phenomenon. This
model can be obtained, for example, by using the variation calculus. This method is based on
approximation of local parts or sub domains. Due to the use of a model as a staring basis and of
some sets of continuous functions on parts, the finite element method is not conditioned on the
existence of a rectangular network. With its help one can discreetise almost any geometrical bodies.

The basic principle of the formulation of the finite elements method is the correlation between part
and whole (Zienkiewicz, 1977, Schwarz 1980, Pascariu, 1985, Serediuc, 1996). According to the
dialectical conception, the whole is a homogeneous integrity, being composed of a set of parts
which are subordinated and organic integrated. Unlike the mechanical approach, which concerns
the whole as a sum of parts, each part keeping unchanged the individual properties, the dialectic
approach recognizes the existence of relationships of interdependence between the whole and the
part.

The finite element considered separately, outside the body as a result of the manifesting of its
relative independence, has individual properties that are radically different from the interaction
properties that it has when correlated with other elements of the body and integrated into it as an
element of structure.

Conversely, the body as a whole manifests its relative interdependence with the fact that at the
actions of external forces the quality of the response given does not depend either on the number of
finite elements in which the body is broken or the specific quality of them, taken separately. The
changes status of the finite elements inside the whole and the changing of the type of correlation
interactions between the finite elements change the qualitative behaviour of the considered body.

The finite elements method presents, compared with other numerical methods, some great
opportunities, of which we mention the most significant:

- Modelling of irregular shapes by using finite elements with different shapes and sizes, suitable
to the geometrical configuration of the body studied;

- Treatment, without particular difficulties, of problems in which the physical properties of the
body varies;

- Adjusting the sizes of the finite elements to the main characteristics of the problem addressed,
such as, for example, the size of the gradient of the studied function;

- Considering any limit conditions to characteristic for the studied problem.

To solve any problem using the method of the finite element, the effectuated operations can be
grouped in several stages that we present in the following.

1.1 The parting of the analysis domain into finite elements

In this initial stage it is chosen the type of the appropriate finite element to the problem to be
solved, which is called the discretisation operation. The type of the finite element is defined by
several characteristics, such as, for example, the number of its dimensions (uni-, bi-, or three-
dimensional), and therefore the number of nodes of finite element , the associated discretisation
functions (hereinafter currently named approximation function) and so on.
The connection of these domains is achieved through nodes that are selected points of considered
domain, which make explicit the studied variables. From this point of view, the finite elements can
be defined as a process by which any continuous function is described by a discreet model ,
consisting of a set of values of the function given in a finite number of points chosen in its domain.










