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Our purpose is to propose a common analyzing method among nonlinear systems with
different levels of discretization. We obtained the following concrete results. (1) We expressed the
time-evolution equations of elementary cellular automata using lattice operations. We proposed the exact
general solutions solving their initial value problem. (2) We solved exactly the initial value problems
for the particle systems expressed by cellular automata with multi-neighbors. Moreover, we analyzed the
cellular automata with higher-order conserved quantity reducing them to those with first-order. (3) We
introduced the stochastic parameters to the systems obtained in (2) preserving their conserved quantity
and derived the exact theoretical expression for their fundamental diagram.
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