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The existence of the waves proves the existence of the special relativity.
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Let be a wave W that it is propagating in the space, in the positive x (coordinate)
direction, with a constant speed v with respect to a rest (reference) system S, and
considering a moving system S’, also in the positive x direction, with the same speed v;
then, from the Galileo transformation, Galileo relativity, we have [1]:

x’ = x - vt, where ¢ is the time

wx,t) = f(x’) = f(x - vt), where f'is a function

Wk = Flok = (1ok’)(k k) = ok, since ok ok = 1

Yok = ok = (k) (/) = (k) (-v) = -vafidk’

T YK = (A k)(F/ok)= (Dok')(Fik)= (k') k') = TNk

FYWH = (AX) (v k)= V(K NF )= -v(dk)(-vik’) =V Fflk*
Ty’ = Ffik” = (INV)F W

T - (INV)F W =0

which is the wave equation in one dimension.
And, from the Lorentz transformation, Einstein special relativity (SR), we have:

x’ = Yx-vt), where y= (I - v/?)1?, and ¢ is the speed of the light in the vacuum
wixt) = flx’) = f(inx-v)

dYok = offdk = (fik’)(ck’/ok) = (k) y= yf/ok’

Yok = ok = (fik’)(ok’/k) = (1) (-w) = -k’

F Yok’ = (k)1 )= Nk )(F/ k)= WAk ) (y/ k) = y I flok”

FYX = (D) (- Wik )= - (k) H)=-w(dk ) (-w/ck ) =yV’ Fflok”
FY’ =ydfik” = (INV)F W

FYW - (INV)F Wk =0

that it is again the wave equation in one dimension, but now by virtue of the SR it is v <
¢, which is the restriction observed in the nature.

Therefore, the existence of the waves proves the existence of the SR.
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