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Abstract
In this paper the geometry of a space is investigated using not the logic of motion of a 
classical particle, but the properties of motion of a field. This appears to be sufficient for 
the algebraic theory of differential equations to bring us unambiguously to a 
qualitatively new mathematical space and field theory. It turns out that each differential 
equation describing some process constructs its own geometry – field geometry. With 
that, the arising corresponding space represents a union of three: space-time, inner 
space and dynamical space. The principles of relativity are qualitatively broadened, an 
explanation is found for the existence of unitary symmetry that commutes with the 
Lorentz group but is generated by its representation.  
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Introduction 

The starting point of our investigation is the conjecture that differential equations with their 
actually inherent laws of process motion are a subtler and more reliable mathematical tool to be 
used in studying the properties of field and space and their interrelationship. One can hardly deny 
the fact that general algebraic properties of differential equations are the properties of motion of 
processes described by these equations. That is why we carry out our investigation of the field 
theory by means of differential equations, while the geometrical constructions are based exclusively 
on the algebro-geometric properties of these equations. 
    According to [1, 2, 3], each equation defines its own calculus (differential and integral) which is 
isomorphic to the standard calculus. It is shown that the equation in its system of calculus becomes 
linear. The equation introduces invariantly a space of independent variables (space and time) and 
defines inertial frames of reference. This approach compels us to cast aside the notion of a classical 
mathematical point and to introduce instead the notion of a process as an elementary object. It is the 
processes described by autonomous partial differential equations that become the main tools of the 
investigation of the world that surrounds us. As we have seen in [1], using one process it is possible 
to describe all other processes of the same class. Moreover, within each class we can pass over from 
the description of one process to the description of another process. This means that differential 
equations bring us to the necessity to interpret the principles of relativity in a new light.  
    The theory is constructed from the standpoint of the observer who is inside some given process. 
As has been mentioned, in its calculi and frames of reference this process is described by a linear 
equation. The process itself can be interpreted as free motion of some field that can be in that or 
another state admitted by the equation. Changes from one state to another bring about a 
transformation that leaves the equation of the process invariant. It is required of the process that the 
group acting on the reference system be the Lorentz group. Using this field and its various states the 
observer probes the surrounding world. We call this field a test field. 
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