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An approach to the modification of the theory of stability of solutions of
differential equations and the use of numerical methods for obtaining numerical
results in cases where analytical methods become insufficient have been studied.
An example of the application of the modified theory and numerical methods for
analyzing the stability of solutions of differential equations is given.

The expansion of the theory of stability of solutions of differential equations
and the development of numerical methods make it possible to solve more complex
problems, such as dynamic systems with complex nonlinear interactions and
variable parameters. The application of these modified methods also allows
obtaining numerical results with high accuracy and efficiency.

Consider the problem of analyzing the stability of a differential equation with
data, which describes the growth of research development over time. Suppose that

the equation has the form: Z—t = rk, where K - population size in time t, and T - is
a parameter representing the population growth rate.

Analytically, we can solve this differential equation using separation of
variables.[2] The result will look like this: I{[I‘] = I{De”, where ku - the initial
size of the population at the time £ = {.

To determine the stability of the solution, you can analyze the sign of the
expression E‘rr.[3] If r < 0, then scientific development will decrease to zero at
t — o2, which means stability. If * = 0, then scientific development will grow to

infinity, which indicates instability.
For numerical analysis, we can use Euler method to approximate the solution.

Let's start with the initial value k; and we use the Euler method formula:
kns, =k, +rAt-k,, where At is the time step.
For example, if you choose ky = 100, ¥ = —0.1 and At = 0.1, then the

value can be calculated k at different time steps and check whether it goes to zero
(stability) or to infinity (instability).
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So, I considered a differential equation that describes the growth of a
population of organisms over time. Analyzing it analytically and numerically, it is
possible to obtain information about the sustainability of this development. In the
considered problem, I determined that the parameter 7, which reflects the growth
rate of scientific research, determines its sustainability. This allows us to
understand what factors can influence the preservation of scientific development in
the future. Therefore, the modification of the theory of stability of solutions of
differential equations allows us to expand our capabilities in solving various
problems and obtaining a more detailed understanding of the dynamics of systems.
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MOJIU®IKAIIA TEOPII CTIMKOCTI PO3B’SI3KIB
JANPEPEHIIAJIbBHUX PIBHAHD

Hocnidoiceno nioxio 0o mooudpixayii meopii cmitikocmi po3e's3kié OughepenyianbHux
DIi6HAHb MA UKOPUCMAHHS YUCETbHUX MeMOOI6 05l OMPUMAHHA YUCENbHUX PEe3YbMAmie y
8UNAOKAX, KOMU AHANIMUYHI Memoou cmarwoms nedocmamuimu. Haeedeno npuxnao
3acmocy8anHa Mooughikoeanoi meopii ma yucenbHo20 Memoody O1A AHANI3Y CMIUKOCMI
PO38 'A3Ki8 OupepeHyianbHux pigHsb.
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