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1 Introduction

Every time | study the Special Theory of Relativity | have many problems understanding it.
Therefore, | have analysed it to the best of my ability. I'm of the opinion that by using only
elementary mathematics, we can refute the formulas that were developed by Einstein in
his famous work, “Zur Elektrodynamik bewegter Kérper”. If not, the reader will have to
show me where I've made mistakes in the following.

| admit to a limited knowledge of mathematics and for this reason, | will use only simple
examples. This insures that everybody will be able to follow the arguments. My conclusion
is that the basic concepts (that we have learned through education,) have also been
twisted by the great genius, Einstein.

To begin, | clarify two rules of mathematics without which, we cannot begin.

2 Basic rules of mathematics

A) If we define that 2 + 2 = 4, in any case where this expression occurs, the result is still
and always will be 4.

B) If | have the following situation that | clarify with an example:

A= bTh (area of the triangle)

AZ\/S.(s—a),(s—b).(s_C) where S:a+b+c

(Erone’s formula)

It's clear that if | use at the same time (in the same article, book, etc.) the two formulas, the
variable b, present in each one of the 2 expressions, must be always be the same!
Moreover:

% = Js.(s—a).(s—b).(s—0c)



with  b=,/a2—h? — Jc2—h? (see below), and therefore we can obtain h= f(a, b, c) that in-

troduced in the expression % = \/s.(s —a).(s—b).(s —c) allow to verify the equality.

3 Analysis of Einstein’s formulas

Later, | examine the development of the formulas made by Einstein in his famous work
that appeared in Annalen der Physik in 1905 (pages from 898 to 906), reporting the ex-
cerpts, with the number of the page and then my observations.

For easy comprehension, | replace the following symbols that were used by Einstein with
some that are more usual:

system S instead of system K (stable system)

system S’ instead of system k (system in motion)
for the rest, | use the symbols that were be used by Einstein.

| begin with my criticism
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page 898

Setzen wir 2’= 2z — ¢, 5o ist klar, daB einem im System %
ruhenden Punkte ein bestlmmtes, von der Zeit unabhingiges
Wertsystem 2, y, z zukommt. Wir bestimmen zuerst = als

This x’is the distance of a point P (that is situated in system S’) from the origin of the sys-
tem S’, “measured” by an observer who is situated in system S. Moreover he says that this
point (distance O’P) has coordinates that are independent of time.

How could it be that x’is independent of time if time appears in its definition, x'=x—v.t ? So
that x’is independent of time, a solution could be the substitution of x with (d - v1.1).
Therefore x'=(d +v,1)—vt=d+ (v, —v)t and with v, =v ; x’is independent of time, but
x’is independent too from the other possible variables, because x’ = dis fixed.
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B)
oder, indem man die Argumente der Funktion z heifiigh und
das Prinzip der Konstanz der Lichtgeschwindiglkeit im ruhen-
den Systeme anwendet:

15[ (0,0, 0, t)+r(0 0,0, {t 4 5% + VM})]
=T($’,0,0,t+m).

page 898
Hieraus: folgt, wenn man 2’ unendlich klein wihlt:

1 dr dr 1 87
%(V—-v-{-Vﬂ—ﬁ) ot é‘x'+V vdt’

oder
ot v ot

g T =g = U

page 899

He uses the argument of the function t three different times; that is:

for to he use the time ¢

\l

for t1 he use the time 7+
-V
\l xv
+
V—v V+v
(the variable t, that appears in the expressions above, would better be defined, to. In fact,

Einstein uses the symbol t to define different times)

for 1, he use the time ¢+

Later on, in the continuation of the development of the formulas, he replaces the time t
using the expression below.

page 899 and 900

Nun bewegt sich aber der Lichtstrahl relativ zum Anfangs-
punkt von % im ruhenden System gemessen mit der Ge-

schwindigkeit 7 —wv, so dafl gilt:

!

X

Sy = tq

V-

| admit that the time t that appears in 1o, T1 and tzis equal to zero. Einstein uses the time,
T1. That is, when the ray moves toward the increasing x. Later on, the ray described in the
experiment goes in the opposite direction, but the time needed to go in this direction, that
was used as an argument of the function t, is no longer used. Is it right to use only one
time?

page 899 :
'
T =Q |l — —gom—me
( pi— o )
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In the formula above, the coefficient of x’that turns out from the following passages begin-
ning from the arguments of the function <, with t (better t,) = O:

1 X N x )X 1 X N x 2 )1 X X ) 1 V=v=V—y o=
20V=v V4v) V—v 2\V=v V+v Vv ) 2(V+y V—v]) 2| V22 ~
I -2v | -V

—. X= X
2 V2—y2 V2—y2?

(The minus sign isn’t important. In the development above is only by chance that we obtain the sign minus,
to obtain in the right way this sign we must develop the equation, included the integration, considering the
other quantities that appear in the initial expression).

\l

At the begin of the reduction, where two speeds appeard, thatis V—v and V+v is it now
correct to leave one of those out? Why do we only take the speed of the increasing x?
We could imagine the experiment executed so that the ray of light is sent in the direction of
the decreasing x (toward the left) and then reflect the ray forward. Also in this case the

1% . .
vz Z.x'j, however if we now replace tin the
%

time T would be the same, that is: Tza.(t—

formula

page 899 2

E=a7 (’f — “’)

\l

| use the time the ray needs to reach the mirror moving towards the left. That is: r=

V4
. . . ' _ _ 2_2
| obtain the following expression é=aV|—— Y y'|=aV Vovov V=2V
V+v V22 V2_y2 V22
Which is different from | J 7* Z
Ve — 2
C)

We have already found the expression x'=x—v.t at the beginning. Now there appears

\l

above, for the time calculation, the following expression; t:Vx that can be solved in

-V
x'=V.t—vt therefore x=Vr (right ?) !l

Also using the expressions: £ =V .7 of page 900 and

page 902
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Therefore: B(x—vt)= V.,[J’.(t—%.xj x—vt =Vt —%.x x.(l+$j =1 (V+v)

x(V+v)=tV.(V+v) and x =V.t

as above

D)
| take two extractions of Einstein’s work that follow close to one another:

page 899

Fir einen zur Zeit 7=0 in
Richtung der wachsenden & ausgesandten Lichtstrahl gilt:

E="VFr,

and
page 900
Auf analoge Weise finden wir durch Betrachtung von léings

den beiden anderen Achsen bewegte Lichtstrahlen:

9 = V'zzaV(t-———»ﬁT’éWw'):
wobei

9,
"‘“**“'.:::t:t'?/“‘”*"".‘ = t; JL" == O;

Yas e

| see that he uses the two expressions £ =V.7 e n=V.7T ;therefore =7 |

Moreover he assigns to the direction y of system S, the speed ,/V2—y2. But if the ray of

light of the experiment (see the text below) runs along the x axis, the speed of this ray will
be V along the axis x, while it will be zero along the other axis y and z.

page 898
- Vom Anfangspunkt des Systems % aus werde ein Licht-

strahl zur Zeit z, lings der X-Achse nach 2" gesandt und von
dort zur Zeit r; nach dem Koordinatenursprung reflektiert,
wo er zur Zeit z, anlange; so muB dann sein:-

The expression for the time 1 that has been replaced in 7=V .7 has been obtained by

considering that the ray of light moves only along the x axis. Can we use it for the ray that
runs with a component along the y axis too ?
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The argument introduced in the initial formula:

page 898

’

%[r 0,0,0,%) + = (0:0:0$ {t+ Vai:fv T ﬁ—v})]

=r(x’,0,0,t+»ff-§_’:-{)).

for coordinate y was 0 (when we said that the ray moved only along the x direction).
Therefore the expression that was obtained for T can’t be used when y is different from
zero! Moreover, if the ray of light runs along the axis x with speed V, we can’t have com-
ponents of the speed along the other two axes, otherwise the “absolute” speed of this ray
would be greater than V. Absolutely unacceptable !! We have three distinct cases (speed
V along each one of the three axis) ane each case exclude the other two.

| point out that using the conditions:

page 900
Y ‘
e A e
VP ;2 =0

Is a special case where we admit that the speed of the system S’ is identical at the
component along the x axis of the speed of light V, but obviously the two speeds
that were only just mentioned, in the greater part of the cases are different !

E)
Einstein says that after he have inserted the expression =2 —2 t, ‘
: | v ’
In the formulas: z-.‘ =»a (t — T X )
e ’ ’
5 = V(t i 5 ¥ )
g = @ %

He finds the following formulas:

page 900
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Setzen wir fiir »° seinen Wert ein, so eghalten wir:
T = (p(v)ﬂ(t — ——wwx) ’
§=pWfFk—uvi),

7=y,
(= pW)2,

wobei
1

ﬂ - M'"""’Cf;.‘.’::',:;‘::.;j:ﬁ%‘
/- ()
Considering that:  wobei @ eine vorliufiz unbekannte Funktion ¢ (v) ist

and @@)=1 ‘ as he has demonstrated in the passages at page 902.

We find there is a mistake in the above formulas, and | put it in evidence for 7 :

v . VX V2t V2t —v2t —vx+v2t V2t —vx
T=a|t— X' |=al t— + =a =a =
V2_v2 V2_v2 V2_v2 V2_v2 V2_v2

(t=v/V2.x)=a.p2(t—v/V2.x)=0(v).f2.(t—v/V2.x) where we see that the factor

I
B appears squared, and not in the linear form as was indicated by Einstein.

| repeat the same procedure for & as well:

2 V2t —v2 —yx+v2t V2t —
§=a.V[t— Y .x'jza.V[t S ! jza.V( L jza.V( i Jz
V2_V2 V2_V2 V2_V2 V2_V2 V2_V2

1 2 — 2 —
a.l_vz/vz.(Vt—v/V.x)za.,B (Vt=v/V .x)=p(v).p2.(Vt—v/V .x)

, lobtain x=V. that replaced in

With the following equalities x' =x—vt and tzvx
-V

the formula above gives me: & =g¢(v).2(x—v.t) and here also the factor B appears
squared as above instead of in linear form as Einstein says.

Also for the two other formulas there is the same mistake, that in the final formula there is
no factor f.

F) ”
| take the formulas of page 902 T = ﬁ { — »—I—,;-s z)
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And the formula of page 899:

then | allow having t = 0 with x # 0 as Einstein says at page 903,
Die Gleichung dieser Oberfliche ist in =, 7, 2z ausgedriickt zur
Zeit = 0:

And see what happens:
=V

%
ﬁ.(x—v.t)zv.,ﬁ(t—wxj
Witht=0and x# 0

,B.sz.,B(_VZ j xzx.(_?j = v==V |l

G)
| take certain expressions used by Einstein, grouped below:

'

X=x—vt page 898

Tza(t— Y .x'j page 899, e a=@(v)=1 page 902
VZ_VZ

=t page 900
V_v pag

Ad | obtain the following system of linear equations:

x—=x'-vt=0
vx'—(V2=12)r+(V2=12)7=0
x'=(V=v)t=0

Where | have three equations with four unknowns. | solve this system (I omit the passages
because they aren’t difficult), and | obtain four groups of equations (one for each variable)
where there are two unknowns for each.

x=x.V/(V-v) x'=x.(V-v)/V t=x/V r=x/(V+v)
x=tV x'=t(V-v) t=x/(V-v) r=x"V/(V2-12)
x=7.(V+v) x'=7.(V2-12)/V t=7.(V+v)/V =t.V/(V+v)

| can remark on these groups of expressions; for instance:
- If one of the quantities x, x’, tor t = 0, then also the other three quantities must be
equal to zero

- The expressions 2% J- yz 4 22 = V2§ page 90
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isn’t compatible with the expressions found above, for x = 0, t must be equal to
zero, but it isn’t the case in this formula, since y, or z, or both could be different from
zero, that implies t > 0, incompatible with what was just said !!

- This inconsistency comes from the fact that for deriving the equations at the begin
of point G), Einstein has admitted that y and z were equal to zero, therefore it isn’t
admissible to use the expressions that were obtained in case that y, or z, or both
would differ from zero.

However | find the following expressions too:

x'=0 page 900

fza(t— 4 .x'j page 899, and a = @(v)=1 page 902
V2_V2

t=¢ page 900

V2 — V2
And | find the following system of linear equations:

x'=0
o= (V2= 2)r+ (V2= 2) 7 =0

y=~V2=121=0

| solve this system as above (I omit the passages) and | obtain three groups of equations
(one for each variable) where | have two unknowns for each of these equations.

y:T.ﬂVz—VZ =7 7=t

This last paragraph is also valid for the ray of light that goes in the same direction as the z
axis. | must only replace the variable y with z, and in this case | obtain the following group
of equations.

7=14V2—2 t:z/,/V2—v2 TZZ/\/m
72=TA/V2—12 t=1 T=t

Since the developments of the formulas that | have effected above gives two different t;
the t that appears in the right term of the equation:

page 901

E+n1+ =77

which one is the true ?

H)
Taking another time the formula of page 901 : §2 -+ ’)?2 -+ 4'2 = 72 7:’2
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If | replace the variable with the formulas that appears at a page 899 E=V.7 and at page
900 7=V.7T , where it is also implied that { =V.7 , | obtain:

V2124 V2724 V272=V272 = 3V2r2=V272 Il  This demonstrates at least that the use of
the symbols doesn’t respect the mathematical rigour that was expected !

)

After a while, to explain the contraction of the lengths, he introduces:

page 903

&2 +4- ,”2 4 gz = [02

then putting the time at t = 0 and making use of the formula of transformation for x that
was found before (page 902), he obtains the formula:

L ”3?%“ + y? 4 2% = R?
W=7

Notice that the formula obtained is valid only for t = 0. But when the time passes and it is
no more equal to zero, the formula is no longer valid! Moreover, the coordinate £ depends
on the time, but the radius R that also has a term in this direction, doesn’t change as a
function of the time !!

At page 901 | find the formula:
") 2
E+nr+=7r

Since with the same symbol, | obtain the same quantity (otherwise | would have great
chaos !) | conclude that R2=V2.72

J)
To explain time dilation, Einstein proceeds as it follow:

page 904

Putting x=v.r he puts x'=0 since x'=x—vt = x=x"+ vt . For point G) with x' = 0 there-
fore x=0,t=0andt=0!!
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K)

Theorem of velocity addition.

Ont page 905, Einstein develops his theorem in the following way (notice that he shows
only the result)

&=w,.r with the formulas of transformation that were developed at chapter 3, that is:

E=B(x—vt) and 7=p(t—v/V2.x)
therefore:

x(1+w§.v/V2)=t(w§+v)

+
=T o with w,=V  since at page 899 | find {=V.z and at page 905 {=w,.r
We .V
1+
V2
| obtain x=v+v.t =V V+V.t =Vr so x=V. (see point C) too.

1+ V+vy
1%

In this case Einstein uses the same procedure that he had used on page 899 and 900. In
particular, he uses the results that he has obtained with the initial formula £=V .z, but he

introduces the new formula §=w,.z without paying attention that in this case w.=V !!

4 Vectors quantities or modules of the quantities ?

| try to check the exactness of the transformations from 22 - y2 22 = P22
2 - 2

o E+ni+ =7

A) With the vectors

s=Vit

where S is the distance covered by the light that travels with speed V during the time ¢

i+y+i=(V, +V, 4V, )i
Xx+ j)y+2z=(chx +3V, +2V, ).t

Xa=V.1) + J(y=V,1) + 2(z=V.1)=0 (4.1)
x=Vi=0 y-Vi=0 z=V,t=0
= x=Vit y=Vit 2=Vt (4.2)

Now I try another expression in the form of vectors containing the constants, o = a + bt/x
(in effect x/t = Vis a constant, see chapter 3 point C)) that multiplies the scalar x, and & = p
+ gx/t that multiplies the scalar t, that could be brought back to the expression (4.1) above
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aGi+y+i=V. +V, +V. )51

Rooc+ Jy+22=(RV, + 9V, +2V, )51

Mo v, 81)+ 3y -V, 8t)+ 2(z—V.61)=0

Replacing x, y and z with what was find in (4.2) | obtain:
aVi-oVit=0 Vi-0Vit=0 V1-6V1t=0

vV #(1-6)=0 = o=1

Vi(la-8)=0 with &=1 therefore V t(a—1)=0 =a=1

The resultant values of a=1 and d=1 say to me that using the vectors of the transforma-
tion of Einstein that was mentioned at the begin of this chapter 4, is impossible.

B) With the modules

i+y+i=(V, +V, 4V, )i

R+ y+2z=(RV, 49V, +2V, )t

Scalar product:

a2ty 2=V + Vit V! )iz thatis equalto x2+y2+ z2=V272

| proceed like | did in point A) of this chapter, | put in the constants a and & that multiply
the values xand t

Foo+ Jy+22=(RV, + 9V, +2V, )S1

Attention! The equality above is not a demonstration that it is valid !!

Scalar product
a2x2+ y2+72=0%V 22
From that:

a2x2+ 2+ Z2
5= Y

Vit

In this case, we can do the transformation of the equations as proposed by Einstein, but
pay attention, the argument (angle) of the speed vector is not respected !! See the drawing
below where for simplicity | have put z= 0, and | have calculate:

E x—wt 13,86 3.2

o == =
X xy/1-v3VZ 1386,/1-32/8?

_7_ r—w/v2 _2-3(1386/8)
to1-vve 2 1-37/8
Jarx2+y2+z2\J0,6116%.13,86° +8°
Vi - 8.2

=0,6116 (the value was chosen to easily make the draw)

=0,7284

also d = =0,7284

E=0x=0,6116.13,86=8.47Tm
Vr=V5t=8.0,7284.2=11.65m
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Measures in m
V=800 ms
v= 3,00 m's
t=2s

I
(s ]

%=13,86

B1) Variations with the modules
i+y+i=(V, +V, +V, )i
Xox+yy+ 2z=(chx +3V, +2V, ).§t
MoV, 8.0)+ $y-v,81)+ 2(z-V,84)=0
Scalar product
(ax-v, 8ty +Hy-v,61) +(z-v.81) =0
X2+ V6% 200XV 1 + y2 + V] 02 = 28.yV 1 + 22 +V 642 = 26.2V.1 = 0
a2+ (V2 + Vi+V? )5212 + y2 + 22— 28t {exV + yV, +2V. )=0 con V2 +VI+Vi=V?
0V22 — 2§t(axVx +yV, +2V, )+ a?x?+y2+272=0
=#_t(axvx FyV, 42V ) elaxV, + Y, + 2V, ] —Var(ozar+ y2+ ZZ)}
Where  Vi=x Vi=y Vi=z
1
V22

1,2

51,2 - _CZXZ +y2+ 22+ \/(axz +y2+ Zz)z _Vztz(azxz +y2+ Zz)}

To obtain real results’ | must have
(a2 + y2+ 22)° —V22(a2x2 + y2+ 22)>0
x4+ y* + 7t 2002y + 200272 + 2 Y272 = V2202 x2 - V22 y2 — V21272 >()
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0232(x2 ~ V) + 2a2(y2 4 2) 4 (y2+ 2 —V22(32 4 22) 20
a2x2(x2=V22)+ 2ax2(y2 + 22)+ (y2 + 22)(y2 + 22=V22) >0 | multiply for -1
a'2x2(V2t2 _ x2)— 2ax2(y2 + Z2)+ (yz + Z2)(V2t2 —y2— Z2) <0
Since V22— x2=y2472 e V22—y2—72=x2 | obtain
ct’zxz(y2 + z2) - 20£x2(y2 + z2)+ (y2 + zz)x2 <0
R

a?-2a+1<0 a, )

1 andalso ¢=1 Justas working with the

vectors !

B2) Another variations with the modules
7c+§+2=(17x +V, +V, )t

V. +V, 4V, Jr-5-z=5

| insert directly the factors o and &

(V,+V,+V )51 - asi— 7=3

(V.81 —ax)+ 3V, 81 +:(V.61—2)=3y

Scalar product ‘

(V.St—ax) +V 62 +(V.5t—z) =y2

V202 + 02x? =200V ix + V822 + V2022 + 22— 26V 1z — y*=0
522(v? + VI+V? )-2851(aV x+V.2)+a2x2 + 22— y2 =0
Con V +V)+V?=V?

522V 2 - 251V x+V_z)+ a2x2 + 72— y2 =0

[t(anx +V.z)t \/ﬂ(avxx +V.2)! —Va(o2x2+ 22— yz):|

12 = V272

1
S,=— [anx +V 2@V V2120V AV 2 — @V - V222 + V2 yZ]

1

v [Othx +V 224 V2y2 420V 1V, 2 — 02x2(V2 -V 2 ) - 2(V2 -V 2 )]

Z

51,2 =

See the drawing below where also for simplicity | have put z= 0.

o =0,6116 as above and 9 = 0,8828, whereas o, = 0,0346

E=ax=0,6116.1386=8.47m
V.5, =V6, 1=8.0,8828.2=14,13m
V.5, =V6, 1=8.0,0346.2=0,55m

In this case the argument of the speed doesn’t change, but as you can see from the
drawing, neither n is that was searched, even if their modules is 8 m, exactly the same
measure of y.
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Measures in m
W =800 m's
v=3,00m's
t=2s

5 Measure of the speed

The measure of the speed of a body in motion cause some problems if we cannot define
the position of the body with respect to a fixed reference (in this case what’s the meaning
of the word “fixed”? There is something that is fixed?), as it happens with a ray of light
whose source is in motion.

In case we can have a “fixed reference”, we calculate the speed with:

Vz& or better VZ%
At dt

But in case of a ray of light the measure, or better the calculation of the speed isn’t so
easy:

To calculate the speed of the light from a system in motion | can’t use a not-fixed reference
and therefore the centre of the coordinates of the system in motion can’t be used. In fact in
the moment t; only the coloured photons are really present. The white photons in the same
instant aren’t present, but they were present in the previous instants. One valid system to
calculate the speed of the light is therefore to divide the distance between two photons,
that were consecutively emitted, for the time formed from the period T with they are emit-
ted by the source. Obviously we still need to admit that the source is fixed (what means
“fixed” ?). If | admit, as we usual do, that the light covers the dotted part of the figure t3 |
suppose that the speed of the light is infinite since it is in the same time at the origin of the
system in motion and also where there is the light-blue photon. If the light at the moment f;
is in the point of the light-blue photon it means that when it is in the origin of the system in
motion this system couldn’t be in the point that is showed by the figure t3 but it must be
more behind and therefore the distance covered by the light is longer than the dotted seg-
ment that we can see in the figure ts.
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/j/ ’ °
© < © o4

o Photon started at time 1

o Photon started at time t4
Photon started at time iz

@ Photan started at time i

6 Conclusion

In consideration of what | have shown in my treatment above, it is clear that the procedure
used by Einstein to develop the famous Lorentz formulas, as well as the formulas about
the lengths contraction, time dilation and those for the velocity addition, disagree with the
elementary laws of mathematics.

And so this formulas must be rejected.

| repeat what | said in the introduction: If in my “demonstration” | have committed some
mistakes, the reader have to show me where those mistakes are, and | will be pleased if
he tell me that at my e-mail address franco53@bluewin.ch.

If the obvious inconsistencies that we find in the Einstein’s work were developed by a stu-
dent in a secondary school, this student would have an low mark.

If I consider that the “construction” of the formulas that | have mentioned before cannot be
made using rigid mathematic rules, then no test is possible.
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It would be possible that the formulas (of Lorentz, of lengths contraction, of time dilation
and those for the addition of velocities), BUT IT MUST BE SAID IN A CLEAR WAY THAT THOSE

FORMULAS ARE EMPIRICAL, that is, they cannot be demonstrated with mathematics. They
may be useful to explain some phenomenon where the speed of light attends.

The worldwide scientific community, especially the most important, have to:
- Declare the illegitimacy of the development of the Einstein’s formulas

- Find irrefutable laws (and not empirical law) to explain those phenomenon that
seems to confirm the Lorentz’s and Einstein’s formulas.

Franco Crivelli
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