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Abstract:

A counterfeit and illogical simple derivation of the Lorentz transformation is

criticized. A wrong simple derivation of composition of Lorentz transformations is

revealed. It is concluded that it is impossible and invalid to refute the Lorentz

transformation, then the special theory of relativity, by illogical argument and wrong

mathematical inference.

1. Introduction

A research paper “Electromagnetic phenomena in a system moving with any

velocity less than that of light” was published by Lorentz in 1904, in which a

transformation between inertia systems was suggested.[1]. The Lorentz transformation

was deduced respectively by Larmor (1900) and Poincaré (1906).[2,3] Albert Einstein

published his famous paper “ On the electrodynamics of moving bodies” in 1905,

suggesting the two principles of special relativity and deriving the Lorentz

transformation .[4,5] The Lorentz transformation was derived with variant postulates or

assumptions by authors.[6-13]

Composition of Lorentz transformations was deduced respectively byB. Coll and F.

S. J. Martínez,[14] K. S. Karplyuk and O.O .Zhmudskyy,[15]J. Wilson and



M. Visser[16] .

A simple derivation of the Lorentz transformation was published by Einstein. [17,18]

Some authors gave other simple derivations of the Lorentz transformation.[19-27]

In this paper we comment on and criticize a counterfeit simple derivation of the

transformation and wrong inference of composition of the Lorentz transformations.[28]

It is concluded that it is impossible and invalid to refute the Lorentz transformation,

then the special theory of relativity, by illogical argument and wrong mathematical

inference.

2.Our Criticism of Li’s Simple Derivation of the Lorentz Transformation

Z.-f. Li published so-called “the derivation of the Lorentz transformation”[28]. Our

criticism is as follows:

A. Li’s derivation is confusing:

Both x in

x = k(x' + vt') (1)

and x' in

x' = k(x − vt) (2)

are permanently zeros, but x in

x = ct (3)

changes with t ,

x' in

x' = ct' (4)



changes with t'. Therefore, it is confusing to substitute x in Equation (3) for x in

Equation (1) and to substitute x' in Equation (4) for x' in Equation (2). That is, it is

confusing, in the article of Ref 28, to substitute Equation (3) and Equation (4) into the

product of Equation (1) and Equation (2) to have k. Confusing the constants in

Equation (1) and (2) with the variables in Equation (3) and (4) proves that the

derivation of “the Lorentz transformation” in the article of Ref. 28 is wrong and

invalid.

B. It is impossible to obtain the Lorentz transformation, following Li’s deduction:

Both x in Equation(1) and x' in Equation(2) are permanently zeros. Substituting

k = 1

1−(v
c)

2
(5)

of Li’s article [28] into Equation(1) and (2) should result in

0= x'+vt'

1−(v
c)

2
(6)

and

0= x−vt

1−(v
c)

2
. (7)

Definitely, Equation(6) and (7) are not of the Lorentz transformation.

C. Furthermore, Equation (5) by Li is invalid:

The correct expressions of Equations (1) and (2) should be

k(x' + vt') = 0 (8)

and

k(x − vt) = 0, (9)

because x in Equation (1) and x' in Equation (2) are permanently zeros.



Following the approach of Li’s article [28], substituting Equation (3) and (4) into the

product of Equation (8) and (9) leads to

k2(c + v)t'(c − v)t =0 , (10)

which results in

k = 0, t ≠ 0 and t' ≠ 0
indeterminate, t = t' = 0 ， (11)

where v < c .

D.From A- C, Li’s deduction of the Lorentz transformation is wrong and invalid.

E. By the way, the statement in the article [28] that “The principle of relativity requires

that K is equal to K' ” is grammatically wrong and physically confusing.

3. Our Criticism of Li’s Simple Composition of Lorentz Transformations：

Li deduced two simple compositions of Lorentz transformations, claiming that

“Direct transformation is not equal to indirect transformation”[28]. However, the

inference of “the direct transformation from K to K'' ”[28] is wrong because the

addition of velocities of classical mechanics, v + u, rather than the addition of

velocities of special relativity, is used for the deduction, resulting in the wrong

equation[28]

x''= x−(v+u）t

1−(v+u
c )2

. (12)

The correct simple composition will be derived and presented by us in Sec.4.

4. The Correct Simple Composition, Derived by Us, of the Lorentz

Transformations

Three Cartesian coordinate systems are so constructed that the X-axis, the X'-axis

and the X''-axis coincide permanently, other axes are parallel respectively,



OY⫽O'Y'⫽O"Y'', OZ⫽O'Z'⫽O''Z''. The coordinate system K' (O'X'Y'Z') moves with

speed v relative to K(OXYZ) along the X-axis. The coordinate system K'' (O''X''Y''Z'')

moves with speed u relative to K' along the X'-axis (and also the X-axis). The origins

of the coordinate systems, O, O' and O'', coincide at the moment (t = t' = t'' = 0).

Our task is to establish the Lorentz transformation between the coordinate systems K

and K''.

The first derivation by an approach of two steps, transformation from K' to K'' and

transformation from K to K', is:

x''= x'−ut'

1−(u
c)

2
=

(1+uv
c2)x−(u+v)t

1−(u
c)2 1−(v

c)
2
, (13)

t''=
t'− u

c2x'

1−(u
c)2

=
(1+uv

c2)t− (u+v)
c2 x

1−(u
c)2 1−(v

c)
2

. (14)

According to the Composition of Velocities [4,5] , or the Theorem of the Addition of

Velocities [17,18], in special relativity, the coordinate system K'' moves with velocity

w = u+v
1+uv

c2
(15)

relative to the coordinate system K . Then we have the second derivation by the

one-step approach:

x''= x− wt

1−(w
c )2

=
(1+uv

c2)x−(u+v)t

1− （u2+v2）
c2 +u2v2

c4

( =
(1+uv

c2)x−(u+v)t

1−(u
c)

2 1−(v
c)

2
), (16)

t''=
t− w

c2x

1−(w
c )2

=
(1+uv

c2)t− (u+v)
c2 x

1− （u2+v2）
c2 +u2v2

c4

( =
(1+uv

c2)t− (u+v)
c2 x

1−(u
c)2 1−(v

c)
2
). (17)

From Equations (13), (14),(16) and (17), our two derivations of, or our two

approaches to, composition of the Lorentz transformations are equivalent.



5. Impossibility of Refuting the Lorentz Transformation and the Special Theory

of Relativity

Li’s derivation is neither Einstein’s derivation of the Lorentz transformation nor

any derivation of the Lorentz transformation in the special theory of relativity.[4-13, 17-27]

It is a counterfeit derivation of the transformation. Strictly, Li’s derivation is related to

neither derivation of the Lorentz transformation nor the Lorentz transformation itself.

Logically, any criticisms of Li’s derivation, including that in this paper and that in

Li’s own article of Ref. 28, are neither criticism of derivation of the Lorentz

transformation nor criticism of the Lorentz transformation itself. Therefore, it is

illogical and impossible to refute the Lorentz transformation, then the special theory

of relativity, by arguing against the counterfeit derivation of the transformation in the

article of Ref. 28.

6. Conclusion

It is illogical and impossible to refute the Lorentz transformation and its simple

derivation, then the special theory of relativity, by arguing against the counterfeit

derivation of the transformation in the article of Ref. 28.
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