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Complexity structure analysis on the orbits of solutions of nonlinear partial
differential equations by p-adic analysis
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Analyzing simultaneous rational approximations of irrational p-adic numbers by
using multi-dimensional p-adic approximation lattices, we investigate some recurrent properties of
discrete orbits given bK quasi-periodic dynamical systems, the frequencies of which are weak Liouville
p-adic numbers and we show some unpredictability properties of the orbits. For the symbolic dynamical
systems given by the coefficient sequences of expansions of p-adic numbers we give some inequality
relations between the recurrent dimensions and the topological entropy of these systems.

For the shortest vector problems of p-adic approximation lattices we compare the theoretical solutions
given by the simultaneous approximation problems (SAP) and the numerical solutions estimated by the LLL
algorithm. By using these results we propose a new lattice based cryptosystem, the private keys of which
are the SAP solutions of p-adic lattices.
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