Let'us discuss a very simple model for movement.

By this, I mean something like this.

Somebody (or something) starts moving, say walking, running_or swimming.
The motion begins from rest.

That 15, at the time zero_ the velocity 1s zero.

The displacement (relative to the time zero) 1s denoted by x.

The motion 1s assumed to be in one dimension (to make things simpler).
Some observations:

The velocity increases with tune (at first).

But after a while, the mover gets tired, and the velocity begins to decrease.

At some point, it could happen that the mover stops moving.



A qualitative plot for the velocity 1s the following.
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A qualitative plot for the displacement x is the following

- t_ —_— i e ——— — ——— This 1s for the case that at t tending to infinity,
% tends to a finite value.




The aim 15 to build a sunple mathematical expression for the displacement,
which shows these features.

First, begin with the displacement at small times.

One can use a Taylor expression for x as a function of time t:
A Tavlor expansion:

x(t) = x(0) + (O] t+ "] "2/2) + .

prime means differentiation.

x'(0) 1s the first dertvative of x at 0.
x"(0) 1s the second derivative of x at =0.

The first denvative of the displacement 1s the velocity.
The second denivative of the displacement 1s the acceleration.



5o the equation is like this

x(t) =x(0) + [v(O)] t + [a(0)] (t"2/2) + ...
The acceleration i1s denoted by a.
A the mover begins from rest, the velocity at t=0 1s zero.
v{(0)=0.

x 1s the displacement from =0, so 1t is equal to zero at +=0.

x(0)=0.

The result 15
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Perhaps this 1s the most simple form for (1/f), which has those features.
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Now, everything has been expressed in terms of dimensionless quantities: T y
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