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Hierarchical models constructed by Ilia Vekua’s dimension reduction method is a powerful tool for
investigation of Problems considered in angular 3D( three-dimensional) Domains. The advantage is
threefold:

(i) 3D problem is reduced to 2D problems;

(i) 3D geometric singularity is transferred into singularity of governing differential equations in 2D
domains, therefore, into investigation of BVPs and IBVPs for singular ordinary and partial
differential equations and systems. 1.Vekua's method is especially fitting for this case;

(iif) ~ The hierarchy models obtained in that way can be discretized by the p-version of the finite elements.

While constructing hierarchical models for elastic prismatic and standard shells of variable thickness, Ilia
Vekua suggested and developed a dimension reduction method [1-3] (for the state of art in this direction
see [4], [5]) which in [6,7] is formalized in such a form that it is applicable directly for constructing
hierarchical models corresponding to physical models containing as a physical variable the thickness.

The present talk deals with the state of art in application of Ilia Vekua’s method of dimension reduction for
constructing and investigating the hierarchical models for different physical models.

The special attention is paid to the peculiarities of setting the boundary conditions caused by 3D angularity
of domains.
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