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In this thesis we derive the lLorentsz transformation from the
postulate that composite transformations and separate transformations
producing them all have the same form, The method is important
theoretically "he-c._ause nothing is assumcd, about the veloeity of light.

We cobtain the Lorentz transformation in the form

x!' = [{rx -,

(1)

11

L

{4+ = rE(v) jx + (v,

where ¥ is the proper velocity of 8! relative to § defined by v = dx/dt!.
The use of the proper velocities simplifies the study of non-uniferm
motion in physical applications,

The functional equation for the function F is found to be

Iy {:uf(vj + vf{u]} = flulfiv) - {1 - fz{v}J w/r.. (2)
We Tind the form of f by using a power series expansion method and by
erdinary differential calculixs..:.

By these muthods we obtain the lfunction f in the fo lowing forms:

?+ %alwﬁ.....r, (3}

- P Z
Ti{v) -1+a.v-%a.2v 5

2
‘and )
fvY = (1 + VAP, ()

where k 1s an arbitrary constant,

We verify that if equations (1} are written in terms of the
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coordinate veloecity v = dx/dt of S' relative to 5, we obtain the usual

form
1 =
x! =  ——mmmee (X - VL),
(1 = 72 I:l"fl)}]Et
' (5)
£ . ’ [t = /o),
G« 27
of the Lnfenpz translformation when k 1s the velocity of light e,
We also derive the squations
W o= (1= v AR - w1+ ) (6)
a? = {{1 + vszz)é‘ - (uvfk;}(i + uszz}_%} a, (%)

for the transformations of velocity and acceleration in terms of pfoper
velocities and proper aceelerations, a = d?xfdt“z being the proper
acceleration of 5" relative to S5 and af = dzx}fdtﬂz the proper
aceeleration of SY relative to St, 1

These results are eguivalent to the usual equations in terms of

.
coordinate veloecities and coordinate accelerations, namely

v (8)
1 - /e
o = (1 - w0 <A, )

when k 1s the veleeity of light ¢, 3, = dzzfdtz being the coordinate

2

acceleration of 5% relative to 5 and a* = dzx*fdt' the coordinate



acecleration of 5" relative to 5'.
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