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This article is devoted to the disclosure of the essence and presentation of the main stages of the 
construction the program controls by the movement of a complex dynamical system, the behavior of 
which is described by opened continuous mathematical model with certain constraints that ensure the 
obtaining of non-negative and asymptotically stable (by Lyapunov) solutions on an infinite intervals of 
time. The research for this type of complex systems is aimed at solving the inverse problem of dynamics 
in order to identify a range of possible program control actions on the investigated system which could 
provide this system with achieving its desired state. 
The problem is formulated as follows. Let the movement of a complex controlled dynamical system 
obey a vector-matrix differential equation. In the state space, a certain (desired) trajectory of the 
movement of the investigated system is given. It is necessary to find such program controls that allow 
the movement of the system exactly or approximately took place along a given trajectory. The problem 
of this type in the formulation and procedure of solving is the inverse problem of dynamics. In contrast 
to the classical formulation of the inverse control problem, the particularity of the posed problem is the 
necessity of preserving the positivity property of variables, the asymptotical stability of the obtained 
solutions, and the complete controllability of the investigated control system. 
In this formulation we propose the methodology of controlling the motion of the studied system that is 
based on the concept of the inverse problem of dynamics and allows, firstly, to investigate unknown and 
inaccessible (using direct mathematical modeling) properties of a control object, and secondly, to carry 
out the construction of a program trajectory (that takes the control system from a given initial position to 
a prescribed (desired) final position) and the construction of the program control that implements it, and, 
thirdly, to synthesize a control algorithm that ensures the preservation of the desired properties and the 
achievement of the required characteristics of a complex dynamic system under investigation. The 
proposed methodology allows to systematize the main stages, methods and approaches for obtaining an 
effective algorithm for the complex investigation and regulation of a complex positive dynamical 
system in terms of its functioning along an open-loop contour with given desired states (trajectories) of 
the system. 
According to the proposed approach, the object was analyzed for the possibility of constructing program 
controls of the movement of the complex dynamical system, that resulted in solving the problem of 
implementing the assigned trajectory of movement and constructing program controls leading out the 
system to the desired trajectory. 
In order to carrying out a more detailed analysis of the conducted research and approbation of the 
proposed methodology for solving inverse problems of the dynamics of positive systems, a 
computational experiment determining program controls of the movement of the complex dynamical 
system with three subsystems was performed. The results of the computational experiment correspond 
to the results of the theoretical researches carried out in this work, and the proposed approach for 
determining the vector-function of program controls can be used in the practice of modeling of complex 
positive dynamical systems of various physical nature.  

Key words: program control, positive dynamic system of balanced type, positive variables, opened continuous 
dynamical model, vector-matrix differential equation, productivity of matrix, asymptotic stability of solutions. 
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