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Effective numerical methods for solving 2D problems related to the theories of elasticity and plasticity 
have been worked out. The variation-difference method of building finite difference schemes is 
extended to disconnected domains. The application of the variation-difference method for solving 
problems of the theory of small elastic-plastic deformations relatively the plates with cuts (thin rigid 
inclusion), taking into account the linear strengthening of the material and unloading, has been 
developed. For solving the resultant systems of nonlinear and linear equation, the Newton-Kantorovich 
method and combined iterative method (gradient and cyclic Chebyshev s one) were proposed to be 
used. The choice of iteration parameters of the methods for solving the obtained systems of linear and 
nonlinear algebraic equations was made. The elaborated software ensures solving the problems with 
different boundary conditions, medium and domain parameters. A variety of problems concerning all-
round stretching of the elastic-plastic plates with two perpendicular cuts (thin rigid inclusion) is 
numerically solved. The zones of evolution of plastic deformations for step enlarging of the loading are 
constructed. There are found the stresses under which the yield limit and the strength limit are achieve in 
the plates. On the base of numerical analysis the following main regularities are found: under the close 

mutual location of cuts in the plate, the plastic deformations first appear under the stress 0P  which is 
33% less than in the plate with the same cuts under the far mutual location; however, the strength limit 

in the plates in the both considered cases is achieve practically under the same stress 0P .
Key words: plate, cut, thin rigid inclusion, theory of small elastic-plastic deformations, linear strengthening, 
unloading, variation-difference method. 
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The presented research is devoted to one of the fundamental structures in graphs  the edge cut of a 
graph. In this article the authors provide formal definitions of central and edge cuts of a graph and show 
the relation between central cuts and quasi-cycles in a graph. For that they use the notion of a ring sum 
of graphs and prove three special lemmas. The first lemma states that the ring sum of all central cuts of a 


