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Abstract: In this paper, a system of coupled fractional differential equations that models the spread of
COVID-19 infection between two population groups, “with symptoms of infection” (¢(t)) and “with-
out symptoms of infection” (w(t)), is investigated. The proposed method is based on the Second Kind
Chebyshev Polynomial with the Atangana-Baleanu fractional derivative and integral. The main innovation
of this paper is to superiority of the accuracy and efficiency of this method compared to the conventional
first-order Chebyshev method and the fourth-order Runge-Kutta method (RK4). For objective evaluation,
the Mean Squared Error (MSE) and Mean Absolute Error (MAE) criteria were calculated. Numerical re-
sults for different values of the fractional order (1) show that the proposed method has higher accuracy
and efficiency with an MSE of about 104 and an exponential convergence rate. These findings confirm
the high potential of the present method for more accurate modeling of epidemiological phenomena

Keywords: coupled differential equations system, Corona disease, Second Kind Chebyshev Polynomial,
Atangana-Baleanu fractional derivative and integral.
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