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In the boundary value problem from [1] let ¢(x) = cosx, x €R,
u; (t) = p,(t) = 1. Then, its solution

u(x, t) =ZZBkexp{—<n(k—%))2t]-sinn(k—%)x+x+1,

where
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we approximately compute it using the Python language and plot it
(Fig.1).
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Fig. 1
We compare the values of the analytically found solution with those
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obtained by the finite difference method. We compute the relative change
expressed in percentages relative to the value found by the analytical

Au - 100 /0,
u
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where ugp is the value found by the finite difference method and v, is the
value found by the analytical solution. Let’s compare the graphs (Fig. 2).
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Thus, the computed values of the solution obtained by the finite
difference method and the results of the numerical investigation of the
analytical solution of this problem match with maximum and average
relative errors of +7.03% and +1.82%, respectively.

The graphs of the numerical and analytical solutions coincide over the
entire range of investigated time and space values.

Further improvements in the accuracy of the numerical solution can
be achieved by adjusting grid parameters — reducing spatial step size and
increasing the number of computational iterations.
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