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ON DIFFERENTIAL-NON-AUTONOMOUS REPRESENTATION 

INTEGRATIVE ACTIVITY OF NEUROPOPULATION 
BILINEAR SECOND-ORDER MODEL WITH A DELAY 
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For neuromorphic processes specified by the behavior of a local neuropopulation (for example, processes in-
duced by a brain-machine interface platform of the Neuralink type), we study the solvability of the problem of 
the existence of a differential realization of these processes in the class of bilinear nonstationary ordinary dif-
ferential equations of the second order (with delay) in separable Hilbert space. This formulation belongs to 
the type of inverse problems for an additive combination of nonstationary linear and bilinear operators of 
evolution equations in an infinite-dimensional Hilbert space. The metalanguage of the theory being devel-
oped is the constructions of tensor products of Hilbert spaces, lattice structures with orthocompletion, the 
functional apparatus of the nonlinear Rayleigh-Ritz operator, and the principle of maximum entropy. It is 
shown that the property of sublinearity of this operator, allows you to obtain conditions for the existence of 
such differential realizations; along the way, metric conditions for the continuity of the projectivization of 
this operator are substantiated with the calculation of the fundamental group of its compact image. This work 
was financially supported by the Russian Foundation for Basic Research (project no. 19-01-00301). 
Keywords: inverse problems of nonlinear neuromorphic dynamics, tensor analysis, bilinear non-autonomous 
differential realization of the second order with delay, the Rayleigh-Ritz entropy operator. 
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