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Language L

Set A of L-statements called axioms

A theory T =Ded(A)

Modus Ponens

α, α→ β ` β

Universal Generalization

If Γ ` ϕ(y) then Γ ` ∀x ϕ(x)

where y does not occur in Γ.



T is called incomplete if for some ϕ,

ϕ 6∈ T and (¬ϕ) 6∈ T .

T is called complete if for all ϕ exactly one

of the following is true: ϕ ∈ T or (¬ϕ) ∈ T .

If S is a structure, T = Th(S) is complete.

T is called inconsistent if for some ϕ,

both ϕ ∈ T and (¬ϕ) ∈ T .

Inconsistent theory closed under deductions

= set of all formal statements. (Explosion)

An inconsistent theory has no model.

Every consistent theory has models. (Gödel)



A model of a relativist theory =

= many-sorted structure

(K,MP, IF, R, T )

1. (K,+,−, ·, <,0,1, c) is an ordered field,

∀x x ≥ 0→ ∃y x = y2.

The constant c is > 0.

2. P ∈ MP are moving points. S ∈ IF are

inertial frames.

∀S ∈ IF S ∈MP.



3. T : IF× IF→ K6.

TSS′ = (α, β, σ, δ, ε, µ).

TSS′ : K2 → K2 affine

TSS′(x, t) = (αx+ βt+ σ, δx+ εt+ µ) =

= (ϕSS′(x, t), ϑSS′(x, t)).

(a) ∀S ∈ IF TSS = 1K2.

(b) ∀S, S′ ∈ IF (TSS′ = 1K2 −→ S = S′).

(c) ∀S, S′, S′′ ∈ IF TSS′′ = TS′S′′ ◦ TSS′.



4. R : MP× IF→ K2.

(a) ∀S ∈ IF R(S, S) = (0,0).

(b) ∀P1, P2 ∈MP

(
∃S ∈ IF R(P1, S) = R(P2, S)

)
→ P1 = P2

(c)

R(P, S) = (v, x0) ∧

∧ R(P, S′) = (v′, x′0)→

∀ t ϕSS′(vt+x0, t) = v′ϑSS′(vt+x0, t)+x′0.

5. Set of speeds = R or [-c, c].



Consequence

Möbius transform for speeds

u′ = f(u) =
uα+ β

uδ + ε
.

Its determinant αε− βδ 6= 0.



Orientation OR

For any t0, the function ϕ(x, t0) is strictly

increasing in x.

For any x0, the function ϑ(x0, t) is strictly

increasing in t.



Consequence

The determinant αε− βδ > 0.

Monotonicity of speeds:

u1 > u2 → u′1 > u′2



Compatibility with the relative

speed CRS

If the inertial frame S′ moves with speed v

relatively to the inertial frame S, all moving

points which have speed v relatively to S are

resting in S′.



Consequence

TSS′(x, t) =

(
α −αv
δ ε

)(
x
t

)
+

(
σ
µ

)
,

ε+ vδ > 0 ∧ α > 0 ∧ ε > 0.

From now on, we take σ = µ = 0.



Reciprocity R

If the inertial frame S′ moves with speed v

relatively to the inertial frame S, then the

frame S moves with speed −v relatively to

S′.



Consequence

Speed addition law:

w =
v + u

1 + auv
.

a ≥ 0



Invariant speed IS

There is a speed ui 6= 0 such that for all

inertial frames S and S′, ui is not the ex-

ceptional speed of S for S′ and if a point P

moves according to S with speed ui, then P

moves according to S′ with speed ui.



Consequences

The set of speeds = [−c, c],

ui = c the limit speed and

w =
v + u

1 + uv
c2



Symmetry SY

Let S, S′ and S′′ be three inertial systems,

such that S′ moves with speed v relatively

to S and S′′ moves with speed −v relatively

to S. Then ϕSS′(x, t) = ϕSS′′(x,−t) and

ϑSS′(x, t) = ϑSS′′(−x, t) for all x and t.



Consequence: the Lorentz

transformation.

TSS′:

x′ = γ(x− vt),
t′ = γ(−

v

c2
x+ t),

γ = γ(v) = 1
/√

1− v2

c2
.



Observations

The model presented is not physical:

The model does not allow to moving points

the possibility to ever change their speed.

Moving bodies are time-sliced.

The length contraction cannot be defined

for bodies, because they do not consist any-

more of contemporary slices.

The time dilation can be understood only

for point clocks.

We cannot consistently overlap different in-

ertial frames, although many phenomena con-

tain such overlapping: four-wheel cars on

the road, trains on tracks, etc.



The 3-dimensional speed addition law is in

general not associative:

(~v ⊕ ~u)⊕ ~w 6= ~v ⊕ (~u⊕ ~w)

This allows too much freedom of interpre-

tation for any possible observation.



The symmetric twin paradox

Why the speed cannot be changed?

X(0) = Y (0) = 0

X(1) = 1

∀t X(t) + Y (t) = 0

X(2) = 0

Relatively to 0,

X and Y will have the same age.

Relatively to X,

Y will be younger then X.

There is no consistent axiomatization of

the (physical) special theory of relativity.



Symmetric twins in the Minkowski

space

X(0) = Y (0) = 0

X(2) = Y (2) = 0

X(1) Y (1)

Y ′

Y ′′

iiiiiiiiiii

iiiiiiiiiii

X sees just the marked segments.

X identifies Y(1), Y’ and Y”,

so X believes that Y will be younger.



Conclusions

STR 6≡ Minkowski Spacetime.

(STR + acceleration) is inconsistent.

(STR + speed change) is inconsistent.

Minkowski Spacetime is consistent.

Minkowski Spacetime:

some STR effects are illusions.

Which implications of STR are illusions and

which of them are real effects?

If X and Y are inertial frames of different

speeds, their midpoint Z is an inertial frame.



Conclusions

The Minkowski spacetime is endowed with

the pseudo-metric (not positively defined)

d2 = x2 + y2 + z2 − c2t2.

The distance between event A (star explodes)

and event B (human sees event A) is 0.

The metric is done to ensure that light has

an infinite speed, and so satisfies the CSL

Postulate.

This metric is not a physical one.



A popular explanation

is that the Minkowski spacetime fixes STR.

to fix an inconsistent theory = to replace

an inconsistent theory with a consistent one

in a way which saves the intended scope

of the theory

Problem: Inconsistent theories cannot be

fixed outside wishful thinking.

An inconsistent theory contains all possible

statements, and they are equally important.

A human believes that some statements are

true and worth to be saved, and other state-

ments are false and must be discarded.

But they are all equally ”true” (provable).



Paraconsistent logic

It ought to be possible to reason with in-

consistent information in a controlled and

discriminating way...

Methods:

- Eliminates some rules of deduction.

- Uses more then 2 truth values.

Even the notions truth and reasoning be-

come relative.

Not recommended for scientific theories.



The axiom to doubt is CLS, the

Constancy of the Light Speed in

any inertial frame.

The Michelson & Morley Experiment



Hypotheses about the null result

CSL (Constancy of the Light Speed, STR).

The ballistic theory (Ritz, Kanda): speed of

photon adds with the speed of the source &

mirrors are sources.

The wave-front theory + moving mirror

(Paul Marmet).

Light as wave traveling through the comov-

ing electromagnetic field of the Earth

(Zapffe, Reminder).

Entanglement inside the photon (Masanori

Sato).



The question is, what does the splitter with

the photons?

If they are deflected with equal probability,

there will be no reason of interference.

If they are split, they possibly wait for their

halves.



Wheeler’s Experiment



Mirrors and half-mirrors are deeply not un-

derstood. They are black boxes. We cannot

build such theories using devices with com-

pletely unknown behavior.

Instead, one has to try different experimen-

tal designs:

- One way speed measuring, like in experi-

ments of Fizeau and Foucault with external

or comoving source.

- Fotograph light.

- Outer space experiments.

and so on.



Space expansion, dilation, bending

We are embedded in the space.

If the space would bend, we would not ob-

serve this with any experiment, although the

process would change the topology of the

space.

Better keep notions like force and accelera-

tion, instead of replacing them with obscure

conceptual constructions that do not explain

anything.



Gottlob Frege

wrote Die Grundlagen der Arithmetik in 1884.

Bertrand Russel informed him in 1902 that

his axiomatic system is inconsistent.

It resulted that Cantor’s Set Theory (1878

- 1897) is inconsistent as well.

Georg Cantor and Gottlob Frege remained

respected mathematicians and philosophers.

The Zermello-Fraenkel system for set theory

is not known to be consistent. It is also

NOT the foundation of mathematics.


