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Then the same impulse condition is translated to the condition when t = 1 s, the velocity of the element 1 is v1. 
In this variant v t1 1

0 125�� � � .  m/s. And the following picture (fig. 12) shows the motion of the system in the first 
10 s under the initial impulse condition.

Under the different elastic coefficients. Different elastic coefficients will change the motion state of the 
model [14]. For the same initial conditions and parameters m = 2 kg, l = 0.1 m, c = 0.5 N ⋅ s/m, t = 10 s.

Let us study the difference between the elastic coefficient decreasing by 10 times (k = 10 N/m) and increa
sing by 10 times (k = 1000 N/m) under the same initial displacement conditions described in subdivision «Un-
der the initial displacement» where x1 = 0.05 m (fig. 13).

Implementation of parallel computing  
in the Wolfram Mathematica system

The Wolfram Mathematica’s computer algebra system is a very efficient means of calculation. Today the 
system contains about 5000 functions, many of which were originally written in an optimised form (especially 
for low-level calculations). Most computational functions in Wolfram Mathematica, such as dimensionality 
reduction operations, statistical data processing, processing images and other are widely used. However, there is 
a set of tools (such as ParallelSum, Parallelise, ParallelMap, ParallelTable, ParallelArray, ParallelCombine, etc.) 
that can significantly speed up code calculations when implementing multi-threaded tasks [15].

Let us take the previous task as an example. We used NDSolve for sequential calculation before. The cal-
culation rule is time iteration, and the AbsoluteTiming function outputs the final calculation result in seconds. 

Fig. 12. The motion of model in 0–10 s under initial impulse

Fig. 13. The motion of the model in 0–10 s under the different elastic coefficients: 
k = 10 N/m (a); k = 1000 N/m (b)


