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THE KINETIC EQUATION IN THE SPACE
U = R® x R® x R* CONSIDERING THE
TRANSPOORT THROUGH THE SURFACE
OF THE SPACE V C R?® x R?®

BY EuGENIUSZ BoBuLA

Let f(z,v,t) be the density of probability of finding a particle which has
velocity v at the point z at the moment ¢. Let ¢(z,v,t) be the density of
probability of the efficiency of sources inside V.

We shall write dynamical equation K (f) = 0, where f,o: V = QxR — R
for R® D Q = Q; X Q,, where Q; C R is the space generated by the Euclidean
basis vectors ej, ez,€3,Q C R is the space generated by the Euclidean basis
vectors pi, p2, p3 and K is the operator which we obtain in the analysis of the
transport process.

From the physical point of view ; is the geometric space in which the
particles move, £2; is the space of their speeds. The time variable belongs to
subsets of R. Let z = (1, %2,z3) € Q; be the radius vector of the particle
and let its velocity be v = (vy, vy, v3) € Q5.

Let us denote by a(z,v,t) = (a1, a2,a3) the density of the field of forces
acting on the particle.

We assume that a € C!, a; £ 0, j = 1,2, 3 with respect to z;, i = 1,2,3. Let
us consider regions V, C ©; bounded by surfaces 6% and V,, € Q, bounded by
the surfaces 0¥. The surfaces 0” and oV are smooth, see Fig. 1. We examine

the change of contents inside the region V = V, x V,, in the time interval
[0,¢], Fig. 1.
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Fig. 1

This change is equal to the sum of the flow through the surface S which
bounds the region V', and the efficiency of the sources inside V in the time
interval [0,t]. The change inside V is given by the integral:

1) /V [ /V (f(z,0,1)  £(z,v,0)) dVy] dVi.

The change of contents inside V' caused by the action of these sources will be






