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Name of the project 

 

AP09057950 «Inverse problems for linear and nonlinear 

equations of non-newtonian viscoelastic incompressible 

Kelvin-Voigt fluids»   

Relevance 

 

        The development of modern science and technology 

requires an accurate and comprehensive mathematical 

study of various physical and hydrodynamic processes of 

continuous media. 

 This completed project is devoted to the theoretical 

(existence, uniqueness and qualitative properties of the 

solution) and numerical (numerical solution) study of 

inverse problems of Kelvin-Voigt models of fluid motion 

and nonlinear equations of mathematical physics related to 

them. Therefore, the study of such inverse problems is 

relevant. 

Purpose 

 

The aim of the project is to create and develop a theory 

of solvability of inverse and direct problems for linear and 

nonlinear Kelvin-Voigt and partial differential equations 

describing the motion of viscoelastic incompressible non-

Newtonian fluids.  

Objectives ➢ To prove the unique solvability of the inverse 

problem of recovering the coefficient of the right-hand 

side of a linear integro-differential Kelvin-Voigt equation 

depending on spatial variables with an integral 

overdetermination condition. 

➢ To prove the existence and uniqueness of a 

generalized solution to the inverse problem of recovering 

the coefficient of the right-hand side of the time-dependent 

linear integro-differential Kelvin-Voigt equation, 

describing the dynamics of one of the viscoelastic non-

Newtonian fluids. 

➢ To prove the unique solvability of the inverse 

problem of thermal convection for an incompressible 

viscoelastic Kelvin-Voigt fluid. 

➢ To prove unique solvability of inverse problem of 

determining the coefficient of the right-hand side, 

depending on time, for the nonlinear generalized Kelvin-

Voigt equation with a nonlinear source (with a damping 

term)/ with a nonlinear sink (with absorption). 

➢ To establish the condition for destruction in a finite 

time for solving the inverse problem of the nonlinear 

generalized Kelvin-Voigt equation with a nonlinear source 

(with a damping term); 

➢ To recover the pressure from the generalized 

Kelvin-Voigt equation with the diffusion (p-Laplacian) 

and damping term for inhomogeneous liquids. 

➢ To establish the solvability of the coefficient 

inverse problem for a degenerate parabolic equation with 

a variable direction of evolution; 



➢ To prove the existence and uniqueness of a solution 

to the coefficient inverse problem for a pseudoparabolic 

equation with an integral overdetermination condition. 

➢ To create and establish convergence conditions for 

difference schemes for a pseudoparabolic equation 

describing the process of one non-Newtonian fluid. 

Obtained results and novelty ➢ The unique solvability of the inverse problem of 

recovering the coefficient of the right-hand side depending 

on the spatial variable for the linear integro-differential 

Kelvin-Voigt equation supplemented with the final and 

integral overdetermination condition was proved. 

➢  Theorems for the existence and uniqueness of a 

generalized solution to the inverse problem of recovering 

a coefficient of the right-hand side, depending on time, for 

the linear integro-differential Kelvin-Voigt equation 

describing the dynamics of a viscoelastic incompressible 

non-Newtonian fluid were proved. 

➢ The solvability of the inverse problem of heat 

convection for an incompressible viscoelastic Kelvin-

Voigt fluid was proved. 

➢ The unique solvability of the inverse problem of 

determining the coefficient of the time-dependent right-

hand side for the nonlinear generallized Kelvin-Voigt 

equation with a nonlinear source (with a damping term)/ 

with a nonlinear sink (with absorption) was proved. 

➢ The conditions for blowing up in a finite time of 

solutions of the inverse problem for the nonlinear 

generalized Kelvin-Voigt equation with a  nonlinear 

source (with a damping term) are obtained. 

➢ The pressure was recovered from the generalized 

Kelvin-Voigt equation with p-Laplacian for 

nonhomogeneous fluids. 

➢ The solvability of the coefficient inverse problem for 

a degenerate parabolic equation with a variable direction 

of evolution was established. 

➢ The existence and uniqueness of solution of the 

coefficient inverse problem for a pseudoparabolic equation 

with an integral overdetermination condition were proved. 

➢ Conditions for the convergence of finite-difference 

schemes for a pseudoparabolic equation, describing the 

process of one non-Newtonian fluid, was created and 

established. 
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