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Review text:

Mass of the driven harmonic oscillator is chosen as exponentially time-dependent.
The weak, intermediate and strong time-dependence of this type means under-
damping, critical damping and over-damping of the oscillations, respectively.
A survey of the solutions in classical mechanics is offered in the Appendix as
an introduction into the problem. Then, the discussion of the related quan-
tum Schroedinger equations is performed in a way which employs and partially
summarizes several previous results and publications by some of the present
co-authors.

The key trick is that one searches for wave functions in an instantaneous basis
formed by the eigenstates of a suitably selected quadratic auxiliary (called in-
variant) operator. Depending on the above-mentioned triple choice of the damp-
ing regime one then arrives at the formal solutions characterized by the real,
continuous and continuous spectrum of energies, respectively. The correspond-
ing wave functions are, similarly, represented in terms of Hermite polynomials,
exponentials and functions of parabolic cylinder, respectively.

The notation is unfortunate (carrying all the constants with you all the time)
and the text is repetitive (especially Summary) and, at the same time, insuffi-
cient (relying too much on the older work). It is also not clear why Section 3
is added listing all the possible formulae for the two-time path-integral-related
propagators and all the well known completeness relations for the different bases.
All these details make the reading of this text a comparatively unpleasant expe-
rience, which is particularly regrettable in the light of both its physical relevance
and its rich mathematical contents (both being mostly revealed just in a fairly
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implicit form).
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