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We have investigated the scale-invariant solutions of the BBGKY equa-
tions for spatial correlation functions of cosmological density fluctuations
and the mean relative peculiar velocity in the strongly nonlinear regime. It
is found that the solutions for the mean relative physical velocity depend
on the three-point spatial correlation function and the skewness of the ve-
locity fields. We find that the stable condition in which the mean relative
physical velocity vanishes on the virialized regions is satisfied only under
the assumptions which Davis & Peebles took in there paper. It is found,
however, that their assumptions may not be general in real. The power in-
dex of the two-point correlation function in the strongly nonlinear regime
depends on the mean relative peculiar velocity, the three-point correlation
function and the skewness. If self-similar solutions exist, then the power
index in the strongly nonlinear regime is related to the power index of the
initial power spectrum and its relation depends on the three-point correla-
tion function and the skewness through the mean relative peculiar velocity.
We also investigate stability of the solutions of the BBGKY equations for
two-point spatial correlation functions. In the case that the background
skewness is equal to 0, we found that there is no local instability in the
strongly non-linear regime.
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