METHOD OF FUNDAMENTAL SOLUTIONS FOR MIXED AND CRACK TYPE PROBLEMS IN THE
CLASSICAL THEORY OF ELASTICITY

David Natroshvili

Georgian Technical University, 77 M.Kostava st., Thilisi 0175, Georgia
I.Javakhishvili Thilisi State University, VIAM, 2 University st., Tbilisi 0186, Georgia
natrosh@hotmail.com

We analyse some new aspects concerning application of the fundamental solution method to the
basic three-dimensional boundary value problems, mixed transmission problems, and also
interior and interfacial crack type problems for steady state oscillation equations of the elasticity
theory. First we present existence and uniqueness theorems of weak solutions and derive the
corresponding norm estimates in appropriate function spaces. Afterwards, by means of the
columns of Kupradze's fundamental solution matrix special systems of vector functions are
constructed explicitly. The linear independence and completeness of these systems are proved in
appropriate Sobolev-Slobodetskii and Besov function spaces. It is shown that the problem of
construction of approximate solutions to the basic and mixed boundary value problems and to the
interior and interfacial crack problems can be reduced to the problems of approximation of the
given boundary vector functions by elements of the linear spans of the corresponding complete
systems of fundamental solution vectors. By this approach the approximate solutions of the
boundary value and transmission problems are represented in the form of linear combinations of
the columns of the fundamental solution matrix with appropriately chosen poles distributed
outside the domain under consideration. The unknown coefficients of the linear combinations are
defined by the approximation conditions of the corresponding boundary and transmission data.



