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Time Reversal has gained attention in the past two decades as applications have been proposed and demonstrated
in several fields of engineering [1] since it was developed in the 1990s by Fink and his team (e.g., [2]).

Time reversal is based on the invariance that numerous physics laws exhibit to the t-symmetry transformation, in
which the time variable t is replaced by -t.

In the paper, we use a simple example to present three methods that allow an interpretation of the time reversal
process, showing how TR can be used to make a system retrace the path it came from in the immediate past,
effectively making it behave as if it were going back in time. The three methods are (i) the recording of the state
of the system throughout its evolution from time #=0 to a time ¢#=tu, (ii) the use of expressions that describe the
evolution of the system as a function of time, and, (iii) the imposition of initial conditions so that the system
regresses, following its own natural defining equations, towards the states it went through in its past.

The developments lead us to introduce the concepts of time reversal in the strict and in the soft senses. A system
is defined as being time-reversal invariant in the strict sense with respect to a physical quantity if, given a solution
f (@) ofits underlying equations, the time-reversed function g(t), given by g(t) = f(—t + 2t;), is also a solution.
On the other hand, a system is time-reversal invariant in the soft sense if, given a solution f(t) of its underlying
equations, the time-reversed function g(t) given above is also a solution of the underlying equation, but only after
appropriate changes to the equations are applied. Examples of both types physical laws, including classical
mechanics (TR -invariant in the hard sense) and Schrodiger Equation (TR-invariant in the soft sense) will be
discussed. Possible applications, including lightning location will be presented [3], [4].
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