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" solution over a specified time interval. One of the key advantages of using
Introductlon Newton polynomial interpolation is its flexibility in handling irregularly spaced
data points and its ability to provide high-order accuracy. This is particularly
The fractional-order Rabies model is an extension of the classical  beneficial in the context of epidemiological models, where the availability of
compartmental models used to describe the spread of infectious diseases,  data may be sparse or unevenly distributed. Furthermore, Newton polynomial
incorporating fractional calculus to capture memory effects and hereditary  interpolation allows for the incorporation of additional constraints or boundary
properties in the transmission dynamics. This fractional approach is particularly  conditions, enabling researchers to tailor the numerical solutions to specific
useful for modelling systems with complex dynamics, such as those observed  epidemiological scenarios or real-world data, Overall, Newton polynomial
in the spread of rabies, where the time delays and interactions between interpolation serves as a valuable numerical tool for approximating solutions
susceptible, infected, and recovered individuals may involve non-integer  to the fractional order rabies mathematical model, providing insights into the
orders of differentiation. In this article, we explore the application of the Newton dynamics of rabies transmission and informing public health interventions
polynomial method for obtaining numerical solutions to the fractional-order aimed at controlling the spread of this deadly disease [3].

Rabies model. . . . . .
In recent years, fractional-order differential equations have gained

— attention as a more accurate approach to modeling systems with memory,
DGSCTIptIOﬂ hereditary effects, and complex dynamical behaviors. These fractional models
are often more realistic and provide a better fit for the observed data. This

Mathematical modeling of infectious diseases, such as rabies, is paper focuses on the application of fractional-order models to the rabies
essential for understanding disease transmission dynamics and for guiding  transmission problem and introduces the use of Newton polynomials as a
control strategies. Traditionally, these models are represented by differential ~ numerical method to solve these models. The Newton polynomial approach
equations of integer order, which provide useful approximations of real-world ~ is well-known for its simplicity and accuracy in numerical computations,
phenomena. However, many biological processes, including the spread of making it a promising method for solving fractional-order differential equations.
diseases like rabies, exhibit memory effects and non-local behavior, which ~ Through the application of Newton polynomial interpolation to the fractional
are not well described by integer-order models. The fractional-order model ~ order rabies mathematical model, researchers gain the ability to perform
is an extension of classical integer-order differential equations and captures ~ detailed simulations and sensitivity analyses. These analyses can reveal
memory-dependent effects observed in real-world epidemiological systems, critical insights into the effectiveness of various intervention strategies, such
such as rabies spread. The Newton polynomial method is employed to as vgccination campaigns, cuIIing. gf infected animalg, or impllementatio.n of
provide an efficient, accurate, and easily implementable technique for solving ~ Public awareness programs, Additionally, the numerical solutions obtained

the system of equations that govern the rabies transmission dynamics. We  through Newton polynomial interpolation allow for the investigation of the
demonstrate the effectiveness of the proposed method by applying it to a impact of model parameters on the spread and persistence of rabies within

rabies transmission model, comparing results to conventional methods, and @ POPulation. Sensitivity analysis techniques can identify which parameters

showing the advantages in terms of accuracy and computational efficiency. I~ Nave the greatest influence on model outcomes, guiding researchers in

the realm of mathematical modelling, particularly in epidemiology, the fractional prioritizipgﬂcontrol measures and a Ilop aing re.sources”effectively, Moreoyer,
order rabies mathematical model presents a unique set of challenges due to the flexibility of Newton polynomial interpolation facilitates the exploration

its nonlinear and non-integer order differential equations. To address these of complex dynamics, including the emergence of spatial heterogeneity,

challenges, numerical methods such as Newton polynomial interpolation offer _seasonal _vananor_]s, and the mterpla_y _betw_een different host species. By
a powerful tool for approximating solutions [1,2] incorporating spatial and temporal variations into the model, researchers can

better understand the factors driving the spread of rabies and design targeted
Newton polynomial interpolation involves constructing a polynomial interventions tailored to specific regions or time periods [4,5].
function that passes through a set of given data points and in the context of
the fractional order rabies model, this method can be applied to approximate
the solutions of the differential equations governing the dynamics of rabies
transmission within a population, By discretizing the fractional derivatives
using appropriate numerical schemes, such as the Grunwald-Letnikov or
Caputo derivatives, the fractional order differential equations are transformed
into a system of algebraic equations. These equations can then be solved
using Newton polynomial interpolation to obtain an approximation of the

Conclusion

The Newton polynomial approach offers a structured and effective
way to solve the fractional-order Rabies model numerically. By combining
Newton's interpolation method with finite difference approximations of
fractional derivatives, this method provides an efficient and accurate solution
to complex, memory-dependent disease models. It is particularly useful in
epidemiology and other fields where systems with fractional dynamics are
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