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Abstract

In the proposed work which continues [Z. Z. Khukhunashvili, V. Z. Khukhunashvili, 
Alternative Analysis Generated by a Differential Equation, E. J. Qualitative Theory of 
Diff. Equ., No. 2. (2003), pp. 1-31], we study the algebraic properties of processes 
described by autonomous differential equations. We have found that a wide class of 
differential equations contains an algebraic object isomorphic to the object consisting 
of superposed two alternatively acting numerical fields with common neutral elements. 
Using its own algebraic field, each process constructs its own (differential and integral) 
calculus with a simultaneous definition of its own frame of reference. It appears that in 
its own calculus the differential equation of this process takes the linear form, while the 
arisen system of reference becomes inertial. Along with this, because of the existence of 
a double algebraic field an alternative antiprocess is assigned to each process. The 
developed theory makes it possible to describe one process from the standpoint of the 
other process. It should be said that the inertial systems of one process do not 
necessarily coincide with the inertial systems of the other process. All the results and 
conclusions follow exclusively from the algebraic properties of differential equations 
without using any other postulates and assumptions. These studies enable us to get an 
idea of the algebraic structure of the Fourier method in the case of nonlinear equations. 
We succeeded in writing out the exact solution of equations of hydrodynamics in 
implicit form.
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