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On Some Solution of the Diffusion Equation

by Eugeniusz BoBULA

Let us consider the diffusion problem. The process is described by a parabolic equation:
in the space of distributions [1]:
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Eq. (1) is a particular form of Eq. (12), which was considered in work [1], for c(x,1) = 0.
Let us find the solution of Eq. (1) for following conditions

(2) | p(x,0) = ¥(x), . ¥Y(x)=¥(-x=0, ¥PeCl°
(3) p(i).(t), t)=0, A@)= \/:?, r = const >0
(4) T)p (x, t)dx = const
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The solution vanishing on the parabola has to be sought in the form
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After inserting (5) into (1) e.g. for x >0 we get a second order difference equation for
the coefficients a; of the series. We have thus
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| 'Owing to the symnﬁetry of the solution we may assume 0 <Xx <\/ r—t. According to the
* Poincaré theorem about the equation ‘
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if there exist lim P,(j) = o, and lim Py(/) = ay, then lim
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1s one of the roots of

the equation ¢*+a,g+a, = 0. In our case «, = 0, o = 0. Consequenﬂ{r, g = 0. Thus
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the series (5). Therefore, this series is uniformely convergent for 0 <1-—

= 0. The last expression is the reciprocal of the convergence radius of
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Moreover
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After the change of variables y = ——=— we get, instead of the integral form, the series
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without any term depending on ¢. Thus | p(x,t)dx does not vary with time.
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