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When describing the motion of a particle in a continuously
deformed medium (a continuous polaron), one encouanters two limit
cases where the exact solution is possible, The first case is
that of a weak particle-medium interaction which can be consi-
dsred by the classical theory of perturbations., In the second
cass of an extremely strong interaction this theory is rnot appli-
ceble, Here the wave function of & particle is desoribed by
meana of a nonlinear boundsary problem. We have cor.aidered the
following examples:

a) the problem of an electron in a homeopolar crysial
(condenson):
Ay + ?3—7=0, Y(=2)= 4'(0)=0
b) the problem of an eleciron in a polar crystal (polaron):

Ay+2y-y=0, oz +y«£=0
Y (=)= 4'(0)=0, 2(==)=27(0)=0
c) the problem of an electron in a polar crystal localized
in the vicinity of a hydrate~tipe defect (F-centre):
Ay+2Y-Ny/x -4=0, A%Z+ yt=0

y (=)= Ly (o) Ny ()= 0, 2 62)=2@/=C

A very important peculiarity of these problems 1is that
their solutions are multivalued, It is shown that for a spheric
symmetry the solutions are as follows: Yo (x) has no zsros
(the main state), 7’(1} has one zero (the first ex:itated state)
etc,
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