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For some of the reasons why we want to stic with first order logic see e.g. A 5, Mundy 32
and da Costa et al 8.
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and follows from
The situation is somewhat analogous with the di erence between classical number theory
studying the standard model _ 0 1 consisting of the set of integers, contrasted

with, say, a part of abstract algebra, e.g. ring theory or the theory of fields where we study a
broad class  of all rings of which _ is only a very special element. Sometime when we prove
theorems about , we say or feel that we understand more or better why that theorem is true
for _. n this analogy, classical, standard special relativity is analogous with the complete theory
of _ while the version we are describing here is analogous with the algebraic theory of . e
note, however, that this analogy is imperfect, as often happens with analogies.
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This is usually used in the reverse order in the literature.
ater we will e pand our frame-language with a , also called
see subsection 4.1 in section 4.
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e will be interested only in the case 2 3 4 , but we give definitions and lemmas for

arbitrary  if this does not cost any e tra e ort. ntuitively, will be the dimension of our
space-time.

Many-sorted logic is nown to be reducible to one-sorted logic the following way cf. Mon
31, nderton 11 . e will use as the universe of our one-sorted model and call B
unary predicates.
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For completeness, we recall here the definition of a field. is called a i

is a commutative group, we let 0 denote its neutral element
0 is a commutative group, we let 1 denote its neutral element

distributes over on both sides , that is,
and hold for every

This is a standard techni ue for handling higher order ob ects of a logic.
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e want to emphasize that here observing or seeing has nothing to do with the intuitive
notion of observing in the form of measurement, or with the everyday notion of seeing via photons.
n the present te t, observer and observing are technical e pressions which we use for historical
reasons. QOur observing is really a ind of coordinatizing, i.e. when we say that observer

observes event  at coordinates , we mean only to say that  associates coordinates
to event . As opposed to real observing , this is a very abstract act only. By the word
observer we mean what is sometimes called or system of reference or

coordinate system

Two or more bodies occupying the same space at the same time might contradict the physical
intuition. However, presently we abstract away from the sizes of the bodies and therefore we permit
two bodies to be at the same place at the same time.



aria ran in o r n r 0 ar 0
OO0 . orarirar

r a a
a io o ain a 1 ainar ordrd daio o n iona i
0 idnd o
or d r ordr an a i ro a o 0 a
a. od i a d a
i
d no a oa ra od or i . a
or
or or . B d no ania on n i inor
r n ra or

ail or o
and o or a inor ra an a

0 d n
n ii i di nionoor a 1 . n a on 1
di nion and on a di nioni. a 1 on di niona. n
a i odi niona and r T m or a di niona a i
.. a 1 r di niona. n a o iira r a oi ra
in 0 i o n inordra in . n on 1 an
1 ra id a on dra in i . an ida an r nin a
and or o anao o orar irar . o a n 0 r
ar r or andno r or . n a i ai a
or . o i no r n a o and a
di rn . n a 0O or on ai idi rn .B 0 o
i or nd r andin id a i on nra on a o

Sometimes it is worth contemplating why the proofs are di erent for di erent dimensions.
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The manifold structure is not particularly relevant at the present point, but it will be relevant
in later developments.
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e use natural abbreviations here, as well as later. .g. we write in

place of the longer
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and its theory can be considered as a first step in the direction of treating general
relativity there we will have gravity, event horizons etc .
t belongs to the spirit of the a iomatic method that we start out with a simple set of a ioms
li e , investigate its properties, prove some theorems from it, and then we use our so
obtained e perience for modifying this a iom system. After that, we restart the cycle , i.e. we
start investigating the new a iom system etc.
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Below, as later on, we will use the word see asa ind of animation of the primitive notion

of the world-view function, see remar in the previous section.
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e consider the s uare of the tangent instead of the tangent itself of this angle because, in
general, we do not assume that s uare-roots e ist in
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Sometimes it is referred to as alileo’s relativity principle, cf. e.g. eroch 16 , pp.32-39.
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According to e.g. Friedman 13, p.5, general relativity begins with the study of accelerated
observers or accelerated reference frames at least when they are treated e uivalently with iner-
tial reference frames . n this sense, our section 4.1 deals with the first steps of the generalization
of our logic based method from special relativity to general relativity.

e will see a first order modal logic refinement or variant of our a ioms and formalism
in which sounds less radical that is, sounds more convincing intuitively .

One reason for this is that if observer accelerates in ’s world so fast that its cloc will
never reach 12 o’cloc as seen by , then the event seen by at 12 o’cloc or after 12 will not
be seen by
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One could refer to e.g. the Michelson-Morley e periment for motivation, but instead of doing
that, we refer to the introduction of Friedman 13 .
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