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Abstract: The present study is devoted to finding the approximate solutions of a new design of a second-
order nonlinear functional system of Lane-Emden differential equation with boundary conditions. Our
proposed matrix technique is based on the Chelyshkov functions together with collocation points to trans-
form the nonlinear system into an algebraic fundamental matrix equation. The convergence of the spectral
Chelyshkov approach is also proved. To show the efficiency and the accuracy of the presented technique,
three test examples are solved numerically. Also, comparisons with the exact solutions and with an avail-
able method in the literature are performed.
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