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1, Let us use the method given in [1] to solve the first boundary value problem for
the three-dimensional Fourier equation in Cartesian coordinates
n

o _ au .
._.151_9‘_7+'/(Il""' 2 f) (n=1, 2,3 (1.1).

defined on the domain bounded by coordinate planes moving in accordance with some
rules R (t)and R (t)so that

e € (R (), 1Y 1))

where i denote the coordinate axis number, Assume that the functions R® and ()
possess continuous first and second order derivatives, We then obtain

n

v 1ol 1 ais 2 1 o ap (0 S ar f
?____1 e [inz + % M0y 4 2000wy J — + p (1.2)

Ty— ll;i(n)
i

= W,y y'm t) v M e v Yns &), Yi= M = Hi(” - Him)) (13)
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n
H ———exp[ (nms'ya’ + 2m; 1 y; S(Ré”)*d:]. v 1)
=1 V"h

Equation (1, 2) admits an exact solution in the terms of well-known functions, provided
that the following conditions hold simultaneously for all : :

if N = copst, NBR{M” = const

1)
n; = const, R® = M4 At 4 B (1.4)

or
@mi= VMFL+ A1 B, RO= ,Ci}/Mi‘2 + it + B+ Dy + Ey (1.5)
or
= A;t 1+ B 1,0 = ______~
(3) U1 it + By, i AT D + D 4 F; (1.6).
Here A, Bj, Ci, Dy, Ey, M; are constants depending on i. Particular cases of the mot-
ions represented by (1, 4) and (1, 5) have been obtained in [1 - 3],

2. If the domain is given in the cylindrical coordinate system and is bounded by pl-
anes in the z <direction and by surfaces moving according to the rules
2= RV, 2= Ry, r=Ri{t), r=Ri(t) =aRi(t) (a== const)

in the r direction, then the proposed method transforms the Fourier equation in U into
the following equation written in terms of another function V:

A re SRRV
A [15yx 8y1+ — 2R + +
+ = [a LA (n‘n “Yi-2n? RO ya)V] QK+’-131‘£‘.'—_—___‘P' yan, 1) @.1)
oys? ot q
where
U=qg(yu ¥ V(¥ 9, v, 1) (2.2)
— By®
w=2. e 1) p=22"F = R RO)
R] !]
7= _exp [“"1"( YRR 4 et + 2nR=<°>'ya+S<Rs<°>'>’d‘)1
¥id) V"l 4

Equation (2,1) admits an exact solution in the terms of well-known functions provided
that the conditions

RS = const, W~ = const, 1 RM" = const (2.3)
hold simultaneously when
=V M+ Ag+ B Ry=al (o, Ay, By, My = const) (2.4)

while R{" and RV satisfy the equations of motion of the type (1.4) - (1.6).

We note that the domains defined above include in particular the following ones:

a) a parallelepiped, one parallel pair of faces of which moves in the relevant axial
direction according to (1, 4), the second pair according to (1, 5) and the third pair acc-
ording to (1.6);

b) a bounded hollow cylinder whose side surfaces follow (2,4) and the end-walls any
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one of (1.4), (1. 5) or (1, 6),

8, Obviously, when the domain consists of a spherical symmetrical layer bounded by
spherical surfaces, the equations of motion of which coincide with either (1,4) or (1, 5)
or (1. 6), application of the same procedure yields an exact solution of the initial prob-
lem in spherical coordinates, as the substitution W = U/r (ris the coordinate and W is
the new function) transforms the equation

19 ,0U ol
CR7M ik e AR

into (1,1) which has been already considered,
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