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Background
Codons are similar to syllogisms. Each codon has a com-
plement – an anticodon – and syllogisms have such too.
Another point is that codons and syllogisms consist of 3
of 4 possible building blocks. So 64 syllogisms should
exist, but only 19 make sense. Each syllogism is a set oper-
ation, which I can represent with Shegalkin-Polynomials
[1]. This needs a continuous view, which is ordinary in
biological systems. It accrues matrices with special proper-
ties. They are self-similar, that means they can be gener-
ated with a tensor product of their own. Other methods
work with power sets or multidimensional tetrahedral
numbers. Because of these different generation methods it
can be shown, that the matrices can be generated with a
cellular automaton. Each cellular automaton is produci-
ble with a linear automaton [2-7], so there is an other
aspect of dependence of the this model and decoding of
amino acids. The decoding of amino acids follows the
rules of a linear automaton. In order to combine the fields
of syllogisms and amino acids a different representation
for them is used – a tetrahedral grid. This is possible,
because the number of syllogisms and amino acids is not
only a square number, it is also a triangle number. Prof.
Dr. Franke's matrices [8] let me construct such a grid,
because of their structure of a Pascal triangle.

Results
My work shows the existence of bijective mappings
between syllogisms and amino acids (see Figures 1 and 2).
This is discernible with the tetrahedral grid. The smaller

triangles in the grid can not be ordered arbitrarily without
losing information. It follows because of triangle rota-
tions. Nevertheless the triangles of redundant coded
amino acids with degeneracy 6 (arginine, leucine and ser-
ine) seem to be ordered arbitrarily in the grid. Their distri-
bution in the grid fits to model of family boxes [9,10] and
to a dynamical model by Magini and Hornos [11]. My
model has some other similarities with the last one; for
example a basic approach with a Platonic solid (tetrahe-
dron and octahedron). Mathematical invalid syllogisms
are very important in my model too, because in strong
logics they do not work every time, but they are useful in
biology.

Conclusion
The bijective mapping could explain Prof. Dr. Freeland's
presumption [12], that fewer amino acids existed in the
past. Mathematical invalid syllogisms are very interesting
here. But the further work is also going to aim on a more
intensive test of the position of the amino acids and syllo-
gisms. The positions seem to have something in common
with chemical properties. This would help to explain that
amino acids, which drift from the genetic code, have sim-
ilar chemical properties i.e. hydrophobia. Prof. Dr. Free-
land wrote about this [12] too. Shegalkin-Polynomials
shall be used here.
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Bijective mapping with tetrahedral grid of syllogisms and of coded amino acidsFigure 1
Bijective mapping with tetrahedral grid of syllogisms and of coded amino acids. Red marked triangles in the left tetrahedral grid 
are valid syllogisms. Black framed triangles mean that the amino acid with the same colour is assigned to one syllogism. The tri-
angles with red font are stop-sequences and are not assigned to a syllogism. The triangle with green font is the start-sequence 
and is not assigned to a syllogism (Gödel, DeMorgan). The other triangles with yellow font are not assigned to a syllogism in 
the left tetrahedral grid. They are assigned to so called invalid syllogisms i.e. darapti.

Coefficient matrix of a boolean function with three variablesFigure 2
Coefficient matrix of a boolean function with three variables. 
This matrix is an example for Prof. Dr. Franke's matrices [8], 
which are used in my work.
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