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Summary of the doctoral dissertation 
 

The dissertation has a practical meaning. The main goal is a development of algorithms for 
solving of boundary-value problems which model natural processes in physics, mathematical biology, 
neural networks, chemistry and prediction (including tasks to weather forecasting), agricultural 
scences and ill-posed chaotic systems.  

The thesis is dedicated to the investigation of solvability conditions of boundary value 
problems for the operator-differential equations. For operator-differential boundary value problems 
linearized part of which is a normally resolvable operator a theory of solvability has been constructed. 
The necessary and sufficient conditions of the existence of bounded on the entire real axis solutions 
of the operator-differential equations in the Frechet, Banach and Hilbert spaces are obtained under 
assumption that the corresponding homogeneous equation admits an exponential dichotomy on the 
semi-axes. The criteria of solvability of operator-differential boundary value problems in the Frechet, 
Banach and Hilbert spaces are obtained in the thesis. 

For a linear operator equations with a bounded operator in Frechet and Banach spaces, when 
the corresponding operator has a nonclosed set of values, notions of strong generalized solutions and 
quasisolutions are proposed. The theory of solvability and the corresponding solutions of such 
equations have been constructed in the thesis. For a linear normally resolvable equations in Banach 
spaces projectors onto kernel and cokernel of operator have been constructed. Neumann series 
method is generalized on the case of equations with nonexpansive operator. Necessary and sufficient 
conditions of the solvability of weakly nonlinear equations in the Frechet, Banach and Hilbert spaces 
have been obtained. Iterative processes of constructing of solutions are proposed. It should be noted 
investigations of periodic and two multi-point boundary value problems for the operator-differential 
Hill and Schrodinger equations in the Hilbert space, problems with delay, brusselator models, queuing 
systems, which are described by the Kolmogorov-Chapman equations, implicit function theorems 
with converging algorithms of Nash-Moser type, Van der Pol equations in the Hilbert space, 
controllability of the Sobolev-Galpern’s equation in the Hilbert space, Lyapunov and Riccati 
boundary-value problems.   
 
Summary of  PhD dissertation 
 

The dissertation is devoted to obtaining conditions for the existence of solutions bounded on 
the whole axis R of linear nonhomogeneous, weakly perturbed linear and nonlinear differential 
equations in Banach space with bounded linear part. Conditions for the existence of solutions bounded 
on the whole axis R are obtained for a linear nonhomogeneous differential equation under the 
assumption that the corresponding homogeneous equation has an exponential dichotomy on both 
semi-axes R_ and R+. Bounded solutions of equations can be found using the theory of pseudo-inverse 
operators by means of generalized Green’s operator. 

Converging iterative algorithms for finding of bounded on the whole axis solutions of weakly 
nonlinear differential equations in Banach spaces were proposed. This theory also works for partial 
differential equations. 
 
       h-index Web of Science – 4, citations – 41, h-index Scopus – 4, citations – 60,  
       h-index Google Scholar – 10, citations – 324, h-index mathscinet — 5, citations — 93. 
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Differential equations: 
 
Linear and nonlinear boundary value problems for differential and difference equations in Banach 
and locally convex spaces (exponential dichotomy and bounded solutions), nonlinear oscillations, 
impulse systems, game theory, operator-differential equations with bounded and unbounded opera-
tor coefficients, Schredinger equation, van der Pol equation, Navier-Stokes equations, Palmer’s 
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Development of solvability methods of boundary value problems for operator-differential equations 
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a priori estimates for operator-differential equations, an operator theory, differential equations with 
delay, theory of semigroups, dynamical systems and ergodic theory, Moore-Penrose pseudoinverse 
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controllability of differential equations, Hamiltonian systems, Riccati equation, twentieth problem 
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Information systems and neural networks: 
 
simulation of neural networks using boundary value problems for the van der Pol equation in the 
Hilbert space, Kolmogorov-Piskunov equation, diffusion processes, using of solvability methods of 
boundary value problems for evolution equations in the study of neural networks as tools of infor- 
mation systems, Hopfield networks, traveling salesman problem (P versus NP problem) 
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