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Development, research and verification of correct mathematical models and methods of structural mechanics
are the most important aspects of ensuring safety of structures and buildings. Finite element method (FEM)
is the most popular method of structural analysis. The field of application of discrete-continual finite element
method (DCFEM) comprises structures with regular (in particular, constant or piecewise constant) physical
and geometrical parameters in some dimension (“basic’direction). Considering problems remain continual
along “basic”direction while along other directions finite element approximation is presupposed.

After discretization within DCFEM we obtain resultant multipoint boundary problem for system of ordinary
differential equations with piecewise constant numerical coefficients. Solution of such problems is accentu-
ated by numerous factors. They include boundary effects (stiff systems) and considerable number of differ-
ential equations. Moreover, matrices of coeflicients of a system normally have eigenvalues of opposite signs
and corresponding Jordan matrices are not diagonal. Special method of solution of such multipoint boundary
problems of structural analysis has been developed. Its major peculiarities include universality, computer-
oriented algorithm, computational stability, optimal conditionality of resultant systems and partial Jordan
decomposition of matrix of coefficient, eliminating necessity of calculation of root vectors.

Combinations of DCFEM and FEM are considered as well.
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