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Introduction

In this paper we consider two types of mathematical models for the
novel coronavirus (2019-nCov), which are in the form of a nonlinear
differential equations system. In the first model the contact rate, C , and
transition rate of symptomatic infected individuals to the quarantined

infected class, O, , are constant. And in the second model these
guantities are time dependent. These models are the SEIR one, where
S,E,I,R are Susceptible, Exposed, Infected and Recovered classes

of human population respectively. We establish the Newton-Taylor
polynomial solutions for these systems, so that the nonlinear systems are
solvable by an iterative and progressive process with a good accuracy.
We completely describe the algorithm of such systems in another paper

and here we express briefly. This algorithm action on the interval
N; -1

[0,bN;]= U [kb, (k+1)b], where b > 0 is the length of partial
k=0

intervals, and N i is the number of intervals. In every partial interval,

we linearize the problem by the Newton's method and then solve the
sequence of linear problems by the Taylor polynomial solutions
technique. We extensively investigate the numerical analysis of the
method. Numerical examples show that the results are well-adjusted
with the similar works that simulate the problem.

Material and methods

In this paper we solve two types of mathematical models of the novel
corona virus. These models ae in the nonlinear ordinary differential
equations format. We introduce the Newton's method for numerical
solution of the problem. Since biological problems are required on a long
time interval, we consider the problem on union of many partial intervals.
The initial guess of the Newton's method in the beginning of partial
intervals is obtained from the lag interval and hence the initial guess is
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near to the exact one. Thus the newton's method converges much more
rapidly than a simple iterative method. This advantage causes that the
problem is solvable on a long time interval.

Results and discussion

In accordance with the Kantorovich theorem, the main criterion of the
method is that the Frechet derivative of operator F in the operator
equation F(U)=0 must be Lipschitz continuous with a Lipschitz
constant | > 0. Whatever | is small, the accuracy of the method is
better. As we see in the numerical examples this quantity is very small in
presented models.

Not only for these models, but for more diseases models that the
parameter | of Lipschitz continuity is small, the method is applicable and
has a good accuracy on a long time interval.

Conclusion
The following conclusions were drawn from this research.

e  When the Lipschitz continuity constant is very small we can let a
large value for the length of the partial intervals and hence the
total time interval is wide.

e Example 1 is an autonomous and Example 2 is a non autonomous
system of ordinary differential equations, and the proposed
method is applicable for all of such systems. This is an another
advantage of the proposed method.

e Mathematical Programming of the method is straightforward and
we can do this programming for other infectious diseases such as
influenza models.
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