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Abstract— Indicated mathematical model structures describe 
dynamics of economical proceedings. Unity of approaches in 
receiving these models, as well as their quality and quantitativity 
analysis promote elaboration of adaptive strategy of computer 
nonlinear economical dynamics modeling, results of which help 
to adopt relevant administrative economical decisions. 
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Number of synergetic mathematical models [1] are covered 

by the dynamic structure 

),( xtfAxx +=& ,         (1) 

where )(txx =  and { }321 ,, xxxx =  is a variables vector; 

dtdxx =&  is derivative in time t; value  
{ } 3,2,1,, == jiaA ij  is a constant matrix;   

{ }),(),,(),,(),( 321 xtfxtfxtfxtf =  

is a nonlinearities vector function. As an example, for  
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where σ =10; b=8/3 scalar parameter r takes different 
numerical values. The famous Lorenz model is derived from 
equation (1). It is also used in economic theory [2]. 

But the economy inherent drift of its components 
(elements), which suggests to consider the dynamic structure of 
the following form  

),()( xtfxtAx +=&                        (2) 

and                                                                                                           

                    ),(),( xtfxxtAx +=& .                        (3) 

Some or all elements of the matrix A may be functions of 
time or time and variables, but not just constants. Thus, almost 
all synergistic effects of behavior of solutions of mathematical 
models are described in this way, such as ceasing the process 
of formation of strange attractor in the classical Lorentz model 
[3]. 

For integrals of linear differential systems 

xtAx )(=&    (2а) 

obtained the inequality 
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assuming the existence of a continuous matrix A(t) for  

Δ∈∀t ,   [ )∞+=Δ ,0t . 

This majorant rating applies to the dynamic structure of the 
following form. 

If there is a continuous matrix A(t) for the dynamic model 

xxtAx ),(=& ,                            (3a) 

such that its elements are performed throughout the range 
of inequality: 

jitanxta ijij ≠≤ ,)(),(  

njitaxta ijij ...,,2,1,),(Re),(Re =≤ . 

For nonlinear dynamic model 

),( xtFx =& ,                               (4) 
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the right part of which is continuous together with its partial 
derivatives ii xxtF ∂∂ ),(  and F(t,0) = 0 implements, there is 
continuous on Δ matrix A(t) such that there are inequalities: 
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The question of equivalence of mathematical models (2) 
and (2a), (3) and (3a) in terms of equivalent behavior of the 
solutions have been considered in [5].  

Image of a nonlinear model (4) of the dynamic process as 

),( xtAxx Φ+=&  

facilitated the development of effective procedures for 
numerical integration of stiff equations in mathematical 
modeling is the rule rather than exception. These ways of 
learning synergetic model classes (1) - (3) of the whole 

economy, promote adaptive mathematical modeling of 
nonlinear economic dynamics. 
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