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This work is devoted to the analysis of some classes of singular differential equations and 

their applications to mechanics. Some parts are based on special courses at the Iv.~Javakhishvili 

Tbilisi State University, given by the author during the past thirty years, with orientation to 

classical and modern fields of mathematics and mechanics. In the present exposition we focus on 

typical tools from second order partial differential equations (PDEs), especially, boundary value 

problems (BVPs) for equations with degenerations both with respect to their types and orders, 

and the functional analysis of necessary weighted function classes. Moreover, we show a variety 

of applications to the theory of cusped shells, plates and bars. 
 The presentwork is addressed to young researchers as well as experienced specialists in the 

fields of PDEs, BVPs, functional analysis, special functions, complex analysis, with interests in 

models of shell-like bodies, plates and beams. It is also useful as a textbook for students at  

universities, as well technical ones, on special areas of analysis and applications. This work is 

partly the result of the German-Georgian scientific cooperation, supported since 1994 by the 

Deutsche Forschungsgemeinschaft (DFG), DeutscherAkademischerAustauschdienst (DAAD) 

and the Max-Planck-Gesellschaft. 


