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Infinite trigonometric series have already been used to construct solutions to various nonlinear equations
and systems of partial differential equations [1-4]. In this paper, for the nonlinear heat equation on a finite
interval [0, 7], the Cauchy problem is posed with continuous initial conditions that are evenly continued to the
interval [-7, 0] and then with a period of 27 to the entire numerical axis. The solution to the resulting Cauchy
problem is sought in the form of a trigonometric series in cosines of a spatial variable. The coefficients of the
series are the desired functions that depend on time. Obtaining a solution to the equation under consideration
in the form of a trigonometric series only in sines is impossible due to the specific type of nonlinearity of
the original equation. For the desired coefficients of the series, an infinite system of ordinary differential
equations is written out and local convergence of the series in time and the corresponding theorem on
multiple frequencies are proved. To obtain approximate solutions, finite sums are considered and finite
systems of ordinary differential equations for the coefficients of these sums are solved numerically. In the
constructed solution, the temperature equalizes over time. At the same time, at all moments of time, the area
of the figure under the corresponding curve is constant, which is a consequence of the thermal insulation
conditions at the ends of the segment [, 7].
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