
The antisimmetric wave function for a state with Q identical particles is:

Ψ(r1, s1, · · · , rQ, sQ)

I suppose that the wave function is given by a convergent antisimmetric
power series (I write to simplify a two particles system in two dimensions):

Ψ(r1, s1, r2, s2) =
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Pijklmnopqr is an elementary simmetric polynomial multiplied for a constant.
The antisimmetric elementary polynomial for two identical particle, in

a threedimensional space, is:
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the space can be covered by a three-dimensional grid, and I can choose some
representative points to obtain an estimate of the ground state:

< Ψ(α)|H|Ψ(α) >

< Ψ(α)|Ψ(α) >
≤ < Φ|H|Φ >

< Φ|Φ >
∀Φ

so that I can approximate the potential on a infinitesimal grid cube described
by max{|x− xi|, |y − yi|, |z − zi|} ≤ ε:

V (x, y, z) = V (xi, yi, zi) + (x− xi)V (xi+ε,yi,zi)−V (xi,yi,zi)
ε

+

+(y − yi)V (xi,yi+ε,zi)−V (xi,yi,zi)
ε

+ (z − zi)V (xi,yi,zi+ε)−V (xi,yi,zi)
ε

and it is possible to integrate the complex function in these infinitesimal cube,
and for a large number of cubes, an estimate of the energy of the ground
state is obtained, because of there is a neighbourhood of the cube where the
potential and the wave function have little variations: the sum of the integrals
over the orthogonal cubes is an approximation of the expectation value of
the Hamiltonian: the integrations are only simple power series integrations,
for an unique wave function over infinitesimal cubes.

The free parameters of the polynomial approximation can be minimized
using optimization algorithm, using a unique polynomyal series for the wave
function in all the space.

I think that this solution is a good approximation on a finite region
of space, but to infinity it is not zero, so that if it is necessary a true wave
function in all the space one can use an exponential reduction like a simmetric
function.
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