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Abstract

Integration of nonlinear differential equation of motion is a basis of electric traction
calculation. Since equations of motion are nonlinear and even today solution of similar
equations is not possible by the form that is capable in case of linear differential equations, a
lot of specialists turned to and turns at this moment to approach (asymptotic) methods of all
types. Besides, because of various limitations, as well as of weakening of traction force field
and so on part of resulting traction indices becomes kinked and has nonlinear form, that
creates additional problems during solution of the problem (task). Because of this,
unfortunately graph-analytical (calculation-analytical) methods represent main methods of
integration of differential equation. These methods are described in scientific literature as the
only and single source. In the XXI century when computer equipment penetrates in all spheres
of human’s activity, it is necessary to lay an emphasis on new methods with use of modern
computers. It should be noted that approximation of current known accelerating and
decelerating forces can’t provide exact change of real curves and after integration we finally
get complex expression, which is useless for carrying out of calculation processes, including
the ones with the use of computer, since it requires availability of database massive in large
quantities, implementation of interrelation of which will be complicated and in some cases
impossible without qualified skilled programmer. Current analytic expressions are not of all-
purpose (universal) character and formulas determining accelerating and decelerating forces
for more than hundred years are given in specific units (kgf/t). According to current methods
during programming on computer is necessary to find out corresponding conversion
coefficients, that are recommended by Ministry of Railways (Soviet Union) in the tabular
form, that create additional problems in the process of programming. Because of this fact at
this moment is more simple to use graph-analytical or pure graphical methods instead of
analytic ones, that by their accuracy are sufficient for practical calculations and are
recommended for calculation of electric traction by Ministry of Railways.

New analytic methods cited in the thesis work, which are based on the approximation of
accelerating and decelerating forces by fractionally linear function, allow us to easily receive
simple expressions, which will be of universal character and useful for implementation of any
works, both by means of computer, and of “calculator”, that has got elementary functions.

Use of relative units allow to reduce to the minimum the number of variables in the
equation and probability of probable errors, since the place of every variable in the equation is
well known as a rule. Result of solution is of universal character and allows to get necessary
data in the units necessary for us without any geometric manipulation and without carrying
out of labour-consuming analysis on the scaled paper.
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