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Abstract.  Mathematical modeling (MM) is a process which consists of the following steps/parts: Natural (physical, engneering, biological, etc.) model, mathematical model, analysis of the mathematical model,  discrete model,  analysis of the discrete model, numerical realization of the discrete model (computational experiments or computer simulation), analysis and interpretation of results. MM is a methodology for solution of solution of wide problems of science and technology. The steps “discrete model and  analysis of the discrete model” are key steps of MM, from the numerical analysis of point of view. In the first part of this study finite element approximations of one dimensional steady-state problems related to the self-adjoint positive differential operator 
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 are given. All steps of FEM are illustrated to obtain the (variational) finite difference scheme (FDS). Error approximations for Lagrange basic functions are obtained in the Sobolev spaces
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.  These results with stabiliy estimate allow to obtain convergence of FEM. For the same differential problems FDSs are described, to illustrate the relationship between FE and FD methods. Approximation and stability of FD schemes are studied. The case of an unstable finite difference is analyzed separately, by introducing a weight. Convergence is treated as a consequence of approximation and stability, according to Lax-Samarskii theorem.
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