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In order to solve this set of differential equations about time, we choose the NDSolve method in computer 
software Wolfram Mathematica [13].

When computing NDSolve, there are usually three stages. Firstly, the given system of equations is con-
verted into a function that represents the terms on the right-hand side of the system of equations in the normal 
form. Secondly, it is solved iteratively starting from the initial conditions. Thirdly, the data stored during the 
iterative process is processed into one or more InterpolatingFunction objects. Using the functions in NDSolve, 
one can have more control over the iterative process. These steps are tied together by an NDSolve StateData 
object, which can retain all the solved differentials.

In order to get a specific solution, we also need to enter the initial boundary conditions in the NDSolve code. 
So now we will consider various variants for different initial conditions for the introduced block model.

Under the initial displacement. The parameters and the initial conditions are
m = 2 kg, l = 0.1 m, k = 100 N/m, c = 0.5 N ⋅ s/m, t = 10 s.

There is an initial displacement in the horizontal direction to any element which is shown below (fig. 6), 
and in this variant the value is x1 = 0.05 m.

And the following pictures (fig. 7) show the motion of the system in the first 10 s under the initial displace-
ment conditions.

Under the initial velocity. The parameters and the initial conditions are
m = 2 kg, l = 0.1 m, k = 100 N/m, c = 0.5 N ⋅ s/m, t = 10 s.

There is an initial velocity in the horizontal direction to any element which is shown below (fig. 8), and in 
this variant the value is v1 = 0.5 m/s.

Fig. 6. The initial displacement

Fig. 7. The motion of model in 0–10 s under initial displacement


