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. Let us consider a nonlinear equation 
[image: image5.wmf](

)

0

Fx

=

,


(1)
where [image: image6.wmf]:

FXY

WÍ®

 is a Fréchet-differentiable operator. For numerical solving of (1) the two-step methods 
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and [1]
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, are applied. These iterative processes are two-step modification of the Kurchatov method [2]. 
We study a local and a semi-local convergence of the methods (2) and (3) under classical and generalized Lipschitz conditions for the divided differences of the first order. The conditions and speed of convergence of these methods are determined. To develop a convergence analysis we use the approach of restricted convergence regions. The semi-local convergence is based on majorizing scalar sequences. Moreover, the domain of uniqueness of the solution is found. The results of numerical experiments validate the theoretical results.
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PARAMETRIC IDENTIFICATION OF THE SIR MODEL OF THE SPREAD OF EPIDEMICS 
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We considered the SIR model of the spread of epidemics and its approximate general solution, and performed parametric identification. In this model, the population is divided into three conditional groups: number of susceptible individuals -S, infected -I, recovered and dead- R.

In [1], an approximate solution was presented and adapted to the parametric estimation of model parameters.

Equations for parametric estimation:  y = b 0 + b 1 t  and z = b 0 + b 1 R , y = ln((S0-R)/S0), z = ln((I0+ S0-I-R)/S0).
Based on the data downloaded from the resource [2], training and test samples were formed.

Using the method of least squares, the parameters of the obtained equations were estimated and confidence intervals were found with a probability of 95%.

The results are presented in figures:
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Conclusion Based on the presented algorithm of parametric identifi-cation of the system, an estimate of the parameters was found based on the available statistical data on the incidence of coronavirus in Ukraine. However, the parameters of the model might be strongly affected by vaccination, significant demographic changes and other factors.

References

1. Ivanov S.М. Analytical solution and adaptation to the parameter estimation of the SIR model / S.M. Ivanv// Bulletin of Taras Shevchenko Natinal University of Kyiv. - 2020.- No 4. - P.40-43. (in ukrainian) https://doi.org/10.17721/1812-5409.2020/4.6/

figure 1 - simulation of results	
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