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Abstract

In this book, the Gentzen variant of the propositional logic is

used to substantiate the space-time relations, including the Lorentz
transformations. The logical foundations of probability theory,

including Jacob Bernulli's Big Numbers Law and the statistical definition of
probability, are also derived from this logic.

All concepts and statements of the Standard Model (except for the Higgs) are
obtained as concepts and theorems of probability theory. The masses, spins,
moments, energies of fermions are the parameters of the distribution of such a
probability. The masses of the W and Z bosons are the results

of the interaction of the probability flows into space-time.

Quark-gluon relations, including the phenomena of confinement and asymptotic
freedom, are also a consequence of the properties of this probability.

The phenomenon of gravity with dark matter and dark energy is a continuation of
these quark-gyonic relations.

For understanding of the maintenance of this book elementary knowledge in the
field of linear algebra and the mathematical
analysis is sufficient.




Introduction

The Manhattan Project began on September 17, 1943. It was attracted many
outstanding physicists, many of whom were refugees from Europe. By the
summer of 1945, the Americans had managed to build 3 atomic bombs, 2 of
which were dropped on Hiroshima and Nagasaki, and a third had been tested
shortly before.

And the atomic race began.

In the following years, the governments of many states allocated enormous sums
of money to scientific organizations. Following these money, huge masses of easy
luck seekers moved to physics.
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They invented SUSY, WIMP, BIG BANG, HIGGS and other theories of the same
kind.

Giant laboratory facilities were built and enormous human resources were
attracted to experimentally confirm these theories.
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Results of the LHC and other science giant laboratory work are describe in
[Farewell to Higgs] ( since 10 September 2008 till 14 February 2013: RUNI) and
[Runii: no Susy, no Wimp, no Higgs, no New Physics] (from June 2015 to January
2018, RUNII)

Large Hadron Collider (LHC) worked since 10 September 2008 till 14 February
2013 RUNI. RUNII works from June 2015 for today. Huge resources have been
spent, but did not receive any fundamentally new results - no superpartners, no
extra dimensions, or gravitons, or black holes. no dark matter or dark energy, etc.
etc .. As for the Higgs, the_rstly, there is no argument in favor of the fact that the
particle 124.5 -126 GeV has some relation to the Higgs mechanism. Secondly, the
Higgs held permeates the vacuum of space, which means that the mass of the
Higgs vacuum and stability are closely linked. For a particle of mass near 126 GeV
- enough to destroy the cosmos. The Standard Model of particle physics has not
given an answer to the question of why the universe did not collapse after the Big
Bang. Moreover, Nothing in Standard Model gives a precise value for the Higgs’s
own mass, and calculations from first principles, based on quantum theory,
suggest it should be enormous—roughly a hundred million billion times higher
than its measured value. Physicists have therefore introduced an ugly fudge
factor into their equations (a process called “fine-tuning”) to sidestep the
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problem. Third, all the known elementary bosons are gauge - it is photons, W-
and Z-bosons and gluons. It is likely that the 125-126 particle is of some hadron
multiplet.

That is, in recent years, many theoretical physicists have studied what is not in the
nature. It are SUSY, WIMP, Higgs, BIG BANG hypothesis, etc. On the other hand
already in 2006 - 2007 the logic analysis of these subjects described in books [1],
[2] it showed that all physical events are determined by well-known particles -
leptons, quarks and gauge bosons.

"The Fundamental Theoretical Physics is the Part of the Probability Theory"
contains development and continuation of ideas of these books.

For understanding of the maintenance of this book elementary knowledge
in the field of linear algebra and the mathematical analysis is sufficient.

1. Truth

Science presents its ideas and results with language texts. Therefore, we will
begin by considering narrative sentences:

By Alfred Tarski' [4. Tarski, A. The Semantic Conception of Truth and the
Foundations of Semantics, Philoso phy and Phenomenological Research, 4, 1944.]:

A sentence «O» is true if and only if @ .

ALFRED TARSKI

LIFE AND LoGic

For example, sentence «lt is raining» is true if and only if it
is raining.

A sentence «O» is false if and only if there is not that 0.

For example, «2 + 3 = 4».

\\ ‘"« i % still an example: Obviously, the
following sentence isn't true and isn't
false [4]*:

! Alfred Tarski January 14, 1901 — October 26, 1983), born Alfred Teitelbaum, was a Polish-American
logician and mathematician .

? Liar paradox, also called Epimenides’ paradox, paradox derived from the statement attributed to the Cretan
prophet Epimenides (6th century BCE) that all Cretans are liars.
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«This sentence is false».

Those sentences which can be either true, or false, are called as meaningful
sentences. The previous example sentence is meaningless sentence.

Further, we consider only meaningful sentences which are either true, or false.

2. Time and Space

Here | use numbering of definitions and theorems from book [1. pp. 9--52]
which contains detailed proofs of all these theorems.

2.1. Recorders

Any information, received from physical devices, can be expressed by a text,
made of sentences.

Let a4 be some object which is able to receive, save, and/or transmit an
information. A set a of sentences, expressing an information of an object 4, is

called a recorder of this object. Thus, statement: “Sentence «A» is an element of

the set a” denotes: “a has information that the event, expressed by sentence <A>;

took place”. In short: “a knows that A”. Or by designation: “3 e A",

Obviously, the following conditions are satisfied:

l. For any a and for every A: false is that a (A&(—A)), thus, any recorder
doesn’t contain a logical contradiction;

Il. For every a, every B, and all A: if B is a logical consequence
from A, and a*A, then a

lll.  *Foralla, b and for every A: if a «b A» then a'A.

2.2. Time

Let’s consider finite (probably empty) path of symbols of form ge.
5
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Def. 1.3.1: A path a is a subpath of a path B (design.:a << B) if a can be got from B
by deletion of some (probably all) elements.

)k+1

Designation: (a)* is a, and (a)*"is a ()",

Therefore, if k < | then (a)* < (a)".
Def. 1.3.2: A path a is equivalent to a path B (design.: a ~ B) if a can be got from

by substitution of a subpath of form (ae)* by a path of the same form (as)".

In this case:

Il If B <a or B ~athen for any K: if a*eK then
a (K&(aA =BA)).
Obviously, Il is a refinement of condition *III.

Def. 1.3.3: A natural number q is instant, at which a registrates B according to k-
clock {go,A,bo} (design.: g is

[a*B 1 a,{g0, A, by}) if:

1. for any K: if ak

then q° ( K& (a'B = a’ (gaba)‘f gE;A))
and

a’ (K & (a' (gaba)q+1 goA = a’ B)) .

a’ (a‘B& (—ua' (gaba)q+1 gaA))

Def. 1.3.4: k-clocks {g;,B b,} and {g, B,b,} have the same direction for a if the
following condition is satisfied:
If

r= :a' (g‘i’b{)q g5 Ta, g, B,bz}:,
[ - - » p - ]
5 = _a (glbl) ng T a, {gZ-,- B? bz}_w
6 q <D,




then
F< s,

Th. 1.3.1: All k-clocks have the same direction. Consequently, a recorder orders its
sentences with respect to instants. Moreover, this order is linear and it doesn’t
matter according to which k-clock it is established.

Def. 1.3.5: k-clock {g,,B,b,} is k times more precise than k-clock {g; B,b,} for
recorder a if for every C the following condition is satisfied: if

g1 = |a*C T a,{g1, B,bi}],
g, = |a*C T a,{gy, B, ba}|,

then

2
g1 < £ <qp+1.
Def 1.3.6: A sequence H of k-clocks:

(g0, A.bo}, 21,4, b2}, {g;. A}, ... )

Is called an absolutely precise k-clock of a recorder a if for every j exists a natural
number kj so that k-clock (g;,A b;) is kj times more precise than k-clock {g-;1A,b;_1}.

In this case if
q;= [a'C T a,{gj,A,bj”
and
o g — g1k
7 IZQOJFIZ:;klj,kQ.jl ]ij’



then

{18 [a'C T a,ﬁ].
2.3. Space

Def. 1.4.1: A number t is called a time, measured by a recorder a according to a k-
clock H, during which a signal
C did a path a*aa*e, design.:

f:=m (aﬁ) (a*aa* (),

If
f = [a'afa'C T a,ﬁ] — [a'C T a, ﬁ]
Th.1.4.1
m(aﬁ) (a*ca’C) 2 0.
Def. 1.4.2:

1) for every recorder a: (a*)" := (a*);
2) for all paths aand B: (aB)’ = (B)' (a)".

Def. 1.4.3: A set R of recorders is an internally stationary system for a recorder a
with a k-clock H (design.: Ris
ISS(a, H)) if for all sentences B and C, for all elements a; and a, of set R and for all

paths a, made of elements of set R the following conditions are satisfied:

Def. 1.4.4: A number / is called an aH(B)-measure of recorders a; and a,, design.:

| = f(a, H, B) (a.as)



[I=0.5- ([a‘a‘;a&a;B T a, ﬁ] — [a'aIB T a, ED

Th.1.4.3:If
{a,a;,a,a3}1s IS S (a, E]

thwn

1) ¢(a, H) (a1, a2) > 0;

2) f(a,ﬁ)(al,al) - 0

3) ¢(a, H)(ar,a2) =t(a, H) (2, a);

4) f(a, H) (a1, 0) +£(a, H) (a5, 23) >¢(a, H) (ay, a3).

Thus, all four axioms of the metrical space are accomplished for €(a H ) in an
internally stationary system internally stationary system of recorders.
Consequently, £(a @) is a distance length similitude in this space.

Def. 1.4.6: B took place in the same place as al for a (design.: u (a) (a1B)) if
for every sequence a and for any
sentence K the following condition is satisfied: if a K then

a'(K &flaB = aaj B)).

Th. 1.4.4:

H(a) (al, aIB)*



10

Th. 1.4.5: If

1(a)(ai, B),
1(a)(az, B),
" h(a)(a,,alB).
Th. 1.4.6: If
{a,a;,a,}18 IS S (a, ﬁ)
1(a)(ai, B),
1(a)(az, B),
then

é’(a,ﬁ)(al,ag) - 0.

Th. 1.4.7: If {a,, a,, a5} is ISS(a, H) and there exists sentence B such that

n(a)(a;, B),
n(a)(ay, B),

then
5(3,]?) (az,ay) = f(a,ﬁ) (az,ap).

Def. 1.4.7: A real number t is an instant of a sentence B in frame of referen
(RaH), design.:

r:[BI%aﬁ]_

10
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L R is IS S (aﬁ)

2. there exists a recorder b so thatb e R and h (ﬂ) (ba B)a
3.

¢ :[a'B 1 a, H‘] —ﬁ(a, ﬁ) (a,b).

Def. 1.4.8: A real number z is a distance length between B and Cin a frame of
reference (RaH, design.

] z = ¢(RaH)(B,C),

1)

R is IS S (a, H)

2) there exist recorders a; and a, so that a; € R, a, € R,
5 (a) (a1, B)) and 1 (a) (a,,()),

1(a) (fll? 3)) and §(a) (ay, C)),

7= f(a,ﬁ) (a,, a;).

According to Theorem 1.4.3 such distance length satisfies conditions of all axioms

3)

of a metric space.

Def. 1.4.1: A number t is called a time, measured by a recorder a according to a k-
clock H, during which a signal € did a path a*aa°®, design

f:=m (aﬁ) (a*aa* (),

11
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f = [a'o:a'C T a,f—f] — [a'C T a, ﬁ]‘
m(aﬁ) (a*aa’C) = 0.

Def. 1.4.3: A set R of recorders is an internally stationary system for a recorder a
with a k-clock H (design.: R is ISS(a, H) if for all sentences B and C, for all
elements a; and a, of set R, and for all paths a, made of elements of set

R, the following conditions are satisfied:

[a‘a&a‘;c T a, ﬁ] — [a'a‘;C T a,f—f] —
:[a'aEaIB T a,ﬁ] - [a'a‘;B T a,f—f];

1)

? m (aﬁ) (a*qa*C) = m (aﬁ) (a‘aﬁa' C)‘
Th. 1.4.2:
a} - 1SS (a,H).
Def. 1.4.4: A number [ is called an a H (B)-measure of recorders a, and a,, design.:
[ = 5(3, H, B) (a1, az)

Th. 1.4.3: If

{a,a;,ar,a3}1s IS S (a, ﬁ)

then

12
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1) ¢(a, H) (a1, 22) > 0;

2) f(a, H)(a1,a1) = 0;

3) fa,H)(ar,a2) =t(a, H) (2, a1);

4) t(a, H) (ay, ) +£(a, H) (ap, a3) >¢(a, H)(ay, a3).

Thus, all four axioms of the metrical space are accomplished

for &(a, H) in an internally stationary system internally

stationary system of recorders.

Consequently, &(a, H) is a distance length similitude in this space.

Def. 1.4.6: B took place in the same place as a; for a (design.: h (a) (a4, B)) if for
every sequence a and for any sentence K the following condition is satisfied: if a"K
then a’(K&(aB =aa; B).

Th.1.4.4:
H(a) ('al, ay B).
1(a) (a1, B), (1)
h(a)(ay, B), (2)
then
h(a)(a,,ajB).
Th.1.4.6: If

{a,a;,a>}1s IS8 S (a, g)
h(a)(a:, B), (3)
h(a)(az, B), (4)

13
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then

5(3, H) (a;,ay) = 0.

Th. 1.4.7: If {a,, a,, a} is ISS(a, H) and there exists sentence B such that
1(a) (a1, B), (5)
h(a)(ay, B), (6)

then

£ (a, ﬁ) (az,ay) = *3(3? ﬁ) (az,a;).
Def. 1.4.7: A real number t is an instant of a sentence B in frame of reference Raﬁ, design

r:[Blﬁ?»aE],

2.4.  Relativity

Def. 1.5.1: Recorders a; and a, equally receive a signal about B for a recorder a if

< f(a) (32, aIB) > =< ff(a) (al,aEB) =

Def. 1.5.2: Set of recorders are called a homogeneous space of recorders, if all its
elements equally receive all signals.

Def. 1.5.3: A real number c is an information velocity about B to the recorder a; in
a frame of reference RaH

14
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¢(RaH)(B,a;B)

" [aiB | Rafl| - [B| Rall]

Th. 1.5.1: In all homogeneous spaces: ¢ = 1.

That is in every homogenous space a propagation velocity of every information to
every recorder for every frame reference equals to 1.

Th. 1.5.2: If Ris a homogeneous space, then
ajB| RaH | > |B| RaH|

Consequently, in any homogeneous space any recorder finds out that B “took
place” not earlier than B “actually take place”. “Time” is irreversible.

Th. 1.5.3: If a; and a, are elements of R

RisISS (a, H),

p= [aIBI %aﬁ],
q:= [aEaIBI ?{aﬁ],
Z:i= 5(9?»313) (ar,az),

thenz=q-p.

According to Urysohn’s® theorem [5]: any homogeneous
space is homeomorphicto some set of points of real Hilbert
space. If this homeomorphismis not Identical
transformation,then R will represent a non- Euclidean

Pavel Samuilovich Urysohn (Mé&sen Camyinosuy Ypeic6H) (February 3, 1898 — August 17, 1924) was a Soviet mathematician who is best known for his contributions in dimension theory,
and for developing Urysohn's metrization theorem and Urysohn's lemma both of which are fundamental results in topology.
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space. In this case in this “space-time” corresponding variant of General Relativity
Theory can be constructed. Otherwise, R is Euclidean space. In this case there
exists coordinates system Ru such that the following condition is satisfied: for all
elements a; and a, of set R there exist points x; and x, of system R" such that

b, ) ) = (22, (50~ ) )

In this case R* is called a coordinates system of frame of reference RaH
and numbers <xy1, X2, - - -, X,> are called coordinates of recorder a, in R".
A coordinates system of a frame of reference is specified accurate to
transformations of shear, turn, and inversion.

Def. 1.5.4: Numbers <xy, x, . . ., x> are called coordinates of B in a coordinate
system R* of a frame of reference RaH if there exists a recorder b such that

bR, {a)b,B)
and these numbers are the coordinates in R, of this recorder. p

Th. 1.5.4: In a coordinate system R" of a frame of reference are called coordinates
of B in a coordinate system R* of a frame of reference RaH : if z is a distance
length between B and C, coordinates of B are (b,, b,,... bi), coordinates of C are

(€1, Cy)... cu) then

i 0.5

2= | > (e —b5)

=1
Def. 1.5.5: Numbers (x3, X, . . ., X,) are called coordinates of the recorder b in the
coordinate system R" at the instant t of the frame of reference ‘RaH if for every B

thecondition is satisfied: if
t=|b"B| RaH|

then coordinatesof = b*B ==

16
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in coordinate system R" offrame of reference ‘RaH are the following:

(X1, X2, . . ., Xy).

Let v be the real number such that |v]| < 1.

Th. 1.5.5: In a coordinates system R of a frame of reference RaH : if in every
instant t: coordinates of:

b : <.}Cb?1 + UL, Xh2, Xb3s- -+ s xb,p) ,
LW <I0,1 +U- L X2, X0,3, - - -}Xo,p) ;
bo . (.I{),l +v-L,XxXop + E, X030 v vy .}Cg,ﬂ> ,

and

fro = [b'C | a%aﬁ],
fr = [b'D | %aﬁ],
gc = [b*C T b, {go, A, bo}],

gp = [b*D 1T b, (g0, 4, bo}],

then
] _
lim?2 - gCehmi
[—0 (1 _ UZ) In — I

=1.

Consequently, moving at speed v k-clock are times slowerthan the one at rest.

Th. 1.5.6: Let: v (|v| < 1) and / be real numbers and k; be natural ones.
Let in a coordinates system R* of a frame of reference ‘RaH :in each instant t
coordinates of

17
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b : <J:g_-,>1 +U -1, Xp2, Xb 3, - - .,x;?hu> ,
8f - <b’f,1 HU LY, Y53, ..,yj,#),
u; . <y;,;,1 +v-Lyio+ 1l (kl : ...+kj),yj,3,...,ym>,

for all
bf: if bg = fj,
then coordinates
bf . <.?CE‘?1 +U- L X0, X3, ., J:fhu> ,

i:iS ({gl,ﬂ, lll}, {gg,ﬂ, llg},..., {gj,ﬂ,llj}, >

In that case: " is ISS(b, T)

Therefore, a inner stability survives on a uniform straight line motion.

Th. 1.5.7: Let:
1) in a coordinates system R of a frame of reference RaH in every instant t:

b : <'xb,1 4+ - r? Xb,ZFXbFS, .. .,.)Cb,p>,
8 (Uit + U B Y2 YY)
llj : <yj,1 +U-I, Yi2 + 3/{ (kl T 'kj)? Yids -+ s yﬂﬂ)"

for every recorder q;: if q;; €  then coordinates of

Q; AX1 YU L X0, X3, 000, X )
1L

jTHiS <{g1,A,ll1},. {gg,A,llg},...,{gj,A, llj}, ),

18
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C:{C1,C, Cs,...,Cu),
D :(Dy,D2,Ds,...,D,),
fo = [Clﬂﬁaﬁ],

fn = [DI %aﬁ];

2) in a coordinates system R" of a frame reference (J'bT):
C:(C}, G}, Ch,. ., CL),
D+ (D}, D, D}, ... D).
| cannot but regard the ether, which

ir. = |[C 1 IbT|,
can be the seat of an electromagnetic

’ plan K field with its energy and its vibrations,
ID — D | S bT . as endowed with a certain degree of

substantiality, however different it may
be from all ordinary matter.

ikt arents
Hendnik Lore 11117

AZQUOTES

In that case

D -C, =

This is the Lorentz* spatial-temporal transformation.

Thus, if you have some set of objects, dealing with information, then “time” and
“space” are inevitable. And it doesn’t matter whether this set is part our world or
some other worlds, which don’t have a space-time structure initially.

Hendrik Antoon Lorentz (18 July 1853 — 4 February 1928) was a Dutch physicist who shared the 1902 Nobel Prize

19
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| call such “Time” the Informational Time. Since, we get our time together with
our information system all other notions of time (thermodynamical time,
cosmological time, psychological time, quantum time etc.) should be defined by
that Informational Time

2.5. Matricies

Let 1, be an identical 4x4 matrix and 0, is a 4x4 zero

matrix.
10 0 0 1, O
1= 0, = BY=— 2 2o
01 00 0, 1,
.5 . .
The Pauli® matrices: 01 0 —i
o, = , 0, = , Oy =
10 i 0

Aset C of complex nx n matrices is called a Clifford

set of rank n if the
following conditions are fulfilled:

if ¢,eC,aeC tl

if oo, +a.a, =2¢

forall elementsc,

Abb. 1. CriFForpsche Zahlen.

If n=4thena
Clifford® set either contains 3 matrices (a Clifford
triplet) or contains 5 matrices (a Clifford pentad)

[6].

L‘f @ b/f g Here exist only six Clifford pentads:

5
Wolfgang Ernst Pauli ( German: 25 April 1900 — 15 December 1958) was an Austrian theoretical physicit

William Kingdon Clifford (4 May 1845 — 3 March 1879) was an English mathematician and philosopher.

20
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one light pentad 8:

,B[k] — {O-k 0, j| fork e {1,2,3};

0, -o

]/[0] = 02 12 ,ﬂ[A] ::iX 02 12 .
12 02 _12 02

three chromatic pentads:

the red pentad (:

é/[l].: -0y 0, g[z].: o, 0, §[3]'= -o; 0,
10, of 10, o, 10, -of

the green pentdd :
g P [1]._{_0'1 02} [2]._{_0'2 02} [3]._{03 02:|
- 177 — !77 _ 0 1
2

two gustatory pentads:

the sweet pentadA:

Al = 0, -o A 0, -o A 0, -o
- -0, 0, | -0, 0, |~ -o, 0,

21
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the bitter pengad

L,[1] i 0, -0 ’E[z] i 0, -o, ’E[s] i 0, -o; ’
o 0, o, 0, o, 0, |-

r[o] - _12 02 ,F[4] — 02 12 :
B 02 12 B 12 02

Further we do not consider gustatory pentads since these pentads are not used
yet in the contemporary physics.

Let us consider an information space-

PeHe time [1. Pp.19—52] encrypted into a
+ Hekapt

Cartesian’ coordinates system [1,
pp.37,38]:

(WEELECET) B [N this space-time an event B which is
placed into coordinates point (t, x) is
called the dot event B(t, x) (here:
X : = (X1; X2; X3) ,
X 1 = (Xo; X)
t:=xo/c, (c= 299,792,458)

All dot events are physics events and all events which are received from physics

n un “w - n
.

events by operators “+”, “-”, or “1” are physics events, too.

Let (t,, X4) be coordinates of event A and (tg, Xg) be coordinates of event B.
In rhis case if

m(A; B} = (tg- tA)z - (XB,l - XA,1)2 - (XB,Z_ XA,z)2 - (XB,3 - XA,3)2

then m(A; B} is called the Minkovski® interval “HERMANN T\'A'ihiigwsuﬁ"w
between events A and B [1, p.36]. COSMOLOGICAL ASTROPAYSICS

A Minkovski interval is invariant under the
Cartesian transformation:

Minkowski is perhaps best known for his work in
relativity, in which he showed in 1507 that his
former student Albert Einstein's special theory

of relativity (1505), could be understood geometrically

as a theory of four-dimensional space-time,
since known as the "Minkowski spacrtifn;-.'_.‘ e

René Descartes March 1596 — 11 February 1650) was a French philosopher, mathematician, and scientist .

Hermann Minkowski 22 June 1864 — 12 January 1909) was a German mathematician and professor at Knigsberg, Ztirich and Géttingen.
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X, —> X, -COSa — X, sina, . .
) “ a fork =0+ j.(a turnabout of the coordinates system for

X; = X; -COSa + X, Sina

angle a)

And a Minkovski interval is invariant under the Lorentz transformation [1. p.52]:
X, —> X, -CoshA—X, -sinh A, X, —> X, -coshA—X, -sinh 4,

Here:
v
coshA = ! —, sinh 4 = c - .(vis a velocity of the coordinates system).
v v
,/1—0—2 1- 2
If
Xg+ X% X —iX, 0 0
A 3 , X +iX, X, —X 0 0
C(X)Z=2Xjﬂ“]= 1 2 0 3 _
i 0 0 Xo— X3 =X +iX,
0 0 =X =X, X, + X

Then C(x) is the clift of the point x.
Let. U,, =cosA-1, +sinA- M. g4

That is:
e 0 0 0
. 0 e* 0 o0
U,,=cosA+sind- 0
' 0O 0 e"“ 0
0 0 0 e
T
In this case:
Xo+ X3 X,'—IX,' 0 0
. A X HIX," X, —X 0 0
U1}2CU12 — 1 2 0 3 )
‘ 0 0 Xo— X3 — X +iX,'
0 0 —XIX," X+ X
Here:

X,'= X, COS21+ X, Sin24;

X,'= X, C0S24 — X Sin24.
Therefore, U, , rotates of the coordinates system in the plane x;0x; on an angle
2\,

cosA isinAd 0 0

isin4A cosA 0 0
0 0 cosA isinA
0 0 isinA cosA

Similar, U, ,=cosA-1, +sin1- g% . g8 (U, , =

)
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U, ; rotates of the coordinates system in the plane x,0x3 on an angle 2A. And

cosi -sinA 0 0
. [ pl3l CosA  cosi 0 0
U1’3=C05/1'14+S|n/1'ﬂ ﬂ (U1,3: 0 0 COSA —COSA )
0 0 cosA cosA

U, 5 rotates of the coordinates system in the plane x;0x3 on an angle 2A.
Hence, Uy ,, U, 3, Uy 3 correspond to all Cartesian rotations.

Let Uy, :=coshA-1, +sinh A- g . g1 .

In that case:
Xo+X X=X, 0 0
. A X, X, Xy'—X, 0 0
Ug,CU,, = ' I
0 0 Xg' =Xy =X +iX,
0 0 —X—1X, XX,

Here: xy’ = xocoshA — x;coshA ; x;” = x;coshA — xgcoshA.

Therefore, Uy; moves the coordinates system on the direction Ox; with velocity v
=c-tanh A.

Similar,
coshA isinA 0 0
U,,=coshi-1, +sinh A- 9. g4 (U _|~isin4 coshi 0 0 )
02" ‘ P02 0 0 coshi —isina|’
0 0 isinA coshA

Thatis Uy, moves the coordinates system on the direction Ox, with velocity v =
ctanh A

And let
e* 8 0 O
0 ¢ 0 0
U,,=coshA-1, +sinhA-p%. g8 (U, , = .
03 4 g o ( 03 0 0 et 0 )
0 0 0 ¢
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Uos moves the coordinates system on the direction Ox; with velocity v = c-tanh A.
Therefore, Uo1, Uo1, Ug: are correspond to all 3 Lorentz transformations. And
Uo1, Uo1, Uoa, Ui, Uys, Ups correspond to the Poincare transformations.

Two more matrices exist here. which do not change the clift

e 0 0 0 e* 0 0 O
il A
U:O ¢ 21 0 andU:0 ¢ 81 0 T
0 0 ¢ 0 0 0 e 0
0 0 0 e 0 0 0 e*

The Measure of Time

All this space- [emm e
time structure ’ ‘
AAOHTUryity, o< 60
can be 1859 1919) o
formulated in LG R = _§
terms of the ((RER DS §
M+ 0% + .- +1,%)
Lheory of | a = n=1,2,48 3
ypercomplex positionsalgebren IR TH
numbers [7 ] SARKE INDIVIDUELL |I %ﬁ
W The Cailey® and B I
.10
Hurwitz é The Perfect Library
theorems give the explanation of the 4-

dimensionality of our time-space [8].

9
Arthur Cayley 16 August 1821 — 26 January 1895) was a prolific British mathematician who worked mostly on algebra.
10 . . .
Adolf Hurwitz (German: 26 March 1859 — 18 November 1919) was a German mathematician who worked on algebra, analysis, geometry and number theory.
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3.Probability

Here we follow the ideas of Jaynes'* that the notion of probability theory is
extended logic [9]

There is the evident nigh affinity between the classical probability
function and the Boolean function of the classical propositional
logic [10]. These functions are differed by the range of value,
only. That is if the range of values of the Booleanfunction shall be
expanded from the two-elements set {0; 1} to the segment [0; 1]
of the real numeric axis then the logical analog of the Bernoulli
Large Number Law [11] can be deduced from the logical axioms..

3.1. Propositional logic

Def. 3: Sentences A and B are equal (A = B) if A is true if and only if B is true.

Def. 4: The sentence Cis called a conjunction of sentences A and B (denote: C =
(A&B)) if Cis true, if and only if A is true and B is true. A and B are called conjuncts
of this conjunction.

Def. 5: The sentence Cis called a negation of sentences A (denote: C = (-A)) if Cis
true, if and only if A is not true.

Let Ay be a set of sentences each of which is either false or true. In this part only
elements of Ay are considered.

Natural Propositional Logic

1. Further | set out the version of the Gentzen'® Natural Propositional
calculus (NPC) [12]:

Expression «Sentence Cis a logical consequence of the list of sentences I'»
will be written as the following: «I' F C». Such expressions are called sequences.
Elements of list [ are called hypothesizes.

' Edwin Thompson Jaynes (July 5, 1922 — April 30, 1998) was the Wayman Crow Distinguished
Professor of Physics at Washington University in St. Louis.

2
Gerhard Karl Erich Gentzen (November 24, 1909 — August 4, 1945) was a German mathematician and logician. He made major contributions to the foundations of mathematics, proo

theory, especially on natural deduction and sequent calculus. He died of starvation in a Soviet prison camp in Prague in 1945, having been interned as a German national after the Secon World
War
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Def. 6:

1) A sequence of the form CF Cis called NPC-axiom.

2) A sequences of form ' A and I F B is obtained from a sequence of form I' F
(A&B) by the conjunction removing rule (denote: R&).

3) A sequence of form I[',I, F (A&B) is obtained from a sequence of form ', F A
and a sequence of form I, F B by the conjunction inputting rule (denote:
1&).

4) A sequence of form ' Cis obtained from a sequence of form Ik (- (-C)) by
the negation removing rule (denote: R-).

5) A sequence of form I',I; F (=C) is obtained from a sequence of form ';,CFA
and from a sequence of form I,,C I (-A) by the negation inputting rule
(denote: I-).

6) A finite string of sequences is called a propositional natural deduction if
every element of this string either is NPC axiom or is received from
preceding sequences by one of the deduction rules (R&, 1&, R, |-).

These logical rules look naturally in light of the previous definitions. Hence, if a
sequence
Ik Ais contained in some natural propositional deduction, then sentence A
follows logically from the list of hypotheses .

Example 3:
1. AFA, NPC-axiom;
2. ((~A)&(-B)) F ((-A)&(-B)), NPC-axiom;
3. ((~A)&(-B)) F (-A), R&, 2;
4. Ak (- ((-A)&(-B))), I-, 1,3.

This string of
sequences is a
propositional natural
deduction in accordance

* Gerhard Karl Erich Gentzen
(November 24, 1909 — August 4,
1945) was a German
mathematician and logician. He

made major contributions to the
foundations of mathematics, proof
theory, especially on natural
deduction and sequent calculus.
He died in 1945 after the Second
World War, because he was
deprived of food after being
arrested in Prague.
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((-A)&(-B))) is contained in this deduction then George BOOIQ
sentence (- ((-A)&(-B))) follows logically from -
sentence A.

Example 4:
1. (A&(-A)) F (A&(-A)), NPC-axiom;
2. (A&(-A))FA,R&, 1;
3. (A&(-A)) F(-A), R&, 1; :
4. (- (A&(-A))), I-, 2,3. o kdri)

This string is a propositional natural deduction, too. There sentence (-
(A&(-A))) follows logically from the empty list of hypothesizes. Such sentences are
called propositionally provable sentences.

Boolean functions"?
Def. 7: Let function g has the double-elements set {0; 1} as a range of reference
and Ay as a domain. And let
1) g(-A) =1 —g( A) for every sentence A;
2) g(A&B) = g(A) x g (B) for all sentences A and B;
In this case function g is a Boolean function.

Hence if g is a Boolean function then for every sentence A: (g(A))* = g(A) .

A Boolean function can be defined by the following table:

A | B | (-A) (A&B)
010 1 0
01 1 0
10 0 0
1|1 0 1

Such tables can be constructed for any sentence. For example:

(= ((=(A&(=C))) &((A&B) &(- ())))

R|lO|Ol0O|O|>
O|lR|kR|lO|O|m
o|lr|lOIR|O|N

N I T =

George Boole ; 2 November 1815 — 8 December 1864) was a largely self-taught English mathematician, philosopher and logician, most of whose short career was spent as the first
professor of mathematics at Queen' College, Cork in Ireland.

28



29

1/0 |1 1
1110 1
1111 1

If g is a Boolean function then by Def.7:

9(= (-(A&(=C))) &((A&B) &(- ()))) = 1 - g((~(A&(=C))) &((A&B) &(~ C))) =
=1-9(-(A&(-()))xg((A&B) &(- () =1 - (1 - g(A&(~C)))xg(A&B)xg(- C) =
=1-(1-(g(A)xg(~C)))xg(A&B)xg(~ C) =
=1-(g(A&B)xg(~ C) —g(A)xg(~C)xg(A&B)xg(~ C)) =
=1-(g(A&B)xg(~ C) - g(A)xg(A&B)xg(~ C)) =
=1-(g(A)xg(B)xg(- C) - g(A)x g(A)xg(B)xg(~ C)) =
=1-(g(A)xg(B)xg(~ C) —g(A) xg(B)xg(- C)) = 1.
Therefore, for every Boolean function g:
g(~ ((-(A&(=C))) &((A&B) &(- ()))) = 1.
Such sentences are called tautologies.

Def. 8: A set Ay of sentences is called a basic set if for every element A of Ay
there exist Boolean functions g, and g, such that the following conditions are
fulfill:

1) g1 (A) # g, (A);

2) for every element B of set Aq o: if B # A then g1(B) = g,(B).

Set Ay o does not contain conjunctions and negations of this set elements
because if (A&B)e Agp, A€ Agp, and B € Ay, then Boolean functions g; and g,
exist such that

g1 (A&B) =0, g, (A&B) =1,

g1 (A) =g, (A),

g1(B)=g,(B).

But it is impossible. Similar argumentation is for and negations.

Def. 9: A set [Ag] of sentences is called a propositional closure of the set Aq if
the following conditions are satisfied:

1) if Ae Agpthen Ae [Agol;

2)if A € [Ago] then (-A) € [Agol;

3)if A € [Ago] and B € [Agp] then (A&B) € [Aool;
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4) there are no other elements of the set [Ag] except the enumerated
above.

Henceforth, [Ag o] = Ao.

Th. 1: Each naturally propositionally proven sentence is a tautology™”.

Th. 2 (Laszlo Kalmar):[4] Each tautology is a naturally propositionally proven
sentence.

_Consequently, whole propositional logic is defined by a Boolean
function.

Th. 3: Each naturally propositionally proven sentence is a true sentence.

Th. 4: Each tautology is the true sentence.

Probability
Further we consider set A (the set of all sensible sentences).

3.2. Events

Def. 10: A set B of sentences is called event, expressed by sentence C, if the
following conditions are fulfilled:

Ce B;

if Ac Band De Bthen A =D;

if De Band A =D then A< B.

In this case denote: B := °C.

Def. 11: An event B occurs if here exists a true sentence A such that A< B.

Def. 12: Events A and B equal (denote: A = B) if A occurs if and only if B occurs.

Def. 13: Event C is called product of event A and event B (denote: C = (A: B)) if C
occurs if and only if A occurs and B occurs.

' please see the proofs in Appendix
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Def. 14: Events C is called complement of event A (denote: C = (#A)) if C occurs if
and only if A does not occur.

Def. 15: (A+B):= (#((#A)-(#B))). Event (A+ B) is called sum of event A and event B.

Therefore, the sum of event occurs if and only if there is at least one of the
addends.

Def. 16: The persistent event (denote: T) is the event which contains a tautology.
Hence, T occurs by Th.4.

Def. 17: The impossible event (denote: F) is event which contains negation of a
tautology.

Hence, F does not occur by Th.4, too.

3.3. B-functions

Def. 18: Let b(X) be any function defined on the set of events.
And let the real numbers segment [0; 1] is this function frame reference.
Let there exists an event Cy such that b(Cp) = 1.
Let for all events A and B:

b(A-B)+b(A-(#B)) = b(A).
In that case function b(X) is called a B-function.
By this definition:
b(A-B) < b(A). (p1)

Hence, b(T-Cy) < b(T). Because T-Cy = Cy (by Def.13 and Def.16) then b(Cp) <
b(T). Because b(Cy) = 1 then

b(T) = 1. (p2)
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From Def.18: b(T-B)+b(T-(#B)) = b(T). Because T-D = D for any D by Def.13
and Def.16 then b(B)+b (#B) = b(T). Hence, by (p2): for any B:

b(B)+b (#B) =1. (p3)

Therefore, b(T)+b (#T) =1. Hence, in accordance (p2) and in accordance
Def.14, Def.16, and Def.17 : 1+b (F) =1. Therefore,

b (F) = 0. (p4)
In accordance with Def.18, Def.15, and (p3):
b(A-(B+C)) = b(A-(#((#B)-(#C)))) = b(A) —b(A-((#B)-(#C))) = b(A) — b((#C)-((#B)- A)) =
=b(A) - (((#B)- A) — b(C:-((#B)- A))) = b(A) - ((#B)- A) + b(C-((#B)- A)) =
= b(A-B) + (A-C) - b(A-B-C)).
And
b( (A-B)+(A-C)) = b(#((#(A-B))-(#(A-C)))) = 1- b((#(A-B))-(#(A-C))) =
= 1- (1-b(A-B)) + (b(A-C) — b(A-B-A-C)) = b(A-B)) + b(A-C) — b(A-B-A-C) =
= b(A-B)) + b(A-C) — b(A-B-C)
because A-A = A in accordance with Def.13.
Therefore:
b(A:(B+C)) = b(A-B) + (A-C) — b(A-B-C)) (p5)
and
b( (A-B)+(A-C)) = b(A-B)) + b(A-C) — b(A-B-C). (p6)
Hence (distributivity):
b(A:(B+C)) = b( (A-B)+(A-C)). (p7)
If A =T then from (p5) and (p6) (the addition formula of probabilities):
b(B+C) = b(B) + b(C) — b(B-C). (p8)
Def. 19: Events B and C are antithetical events if (B- C) = F.

From (p8) and (p4) for antithetical events B and C:
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b(B+C) = b(B) + b(C). (p9)

Def. 20: Events B and C are independent for B-function b events if b(B-C)=
b(B)-b(B).

If events B and C are independent for B-function b events then:
b(B-(#C)) = b(B) — b(B-C) = b(B) — b(B)-b(C) = b(B):(1 — b(C)) = b(B)-b(#C).
Hence, if events B and C are independent for B-function b events then:
b(B-(#C)) = b(B)-b(#C). (p10)
Let calculate:

b(A-(#A)-C) = b(A-C) — b(A-A-C) = b(A-C) — b(A-C) = 0. (p11)

3.4. Independent Tests

Let N be the natural numbers set.
Def. 21: Let st(n) be a function such that st(n) has domain on N and has a range
of values in the set of events.

In this case an event C is a [st]-series of range r with V-number k if C, r and k

is subject to one of the following conditions:

1)r=1land k=1, C:=st(1), ork=0, C:= (#st(1));
2) B is a [st]-series of range r —1 with V-number k-1 and

C:=(B-st(r)),
or B is a [st]-series of range r —1 with V-number k and
C:= (B-(#st(r))).
Let us denote a set of [st]-series of range r with V-number k as [st](r; k).
For example, if st(n) is event B, then the following events:

(B1-B,:(#B3)), (B1-(#B2)-B3), ((#B1)-B2-B3)
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are elements of [st](3;2), and
(B1-Ba:(#B3) B4 (#Bs)) € [st](5;3).
Def. 22: Def. 4.2.2: Function st(n) is independent for B-function b if:

b(st(1)- st(2)-... -st(k)) = b(st(1))-b(st(2))-... -b(st(k))
for any k.

Def. 23: Let st(n) has domain on the set of natural numbers and has range of
values in the set of events.
In this case event Cis called a [st]-sum of range r with V-number k (denote:
C:=t[st](r, k)) if Ciis a sum of all elements of [st](r, k).
For example, if st(n) is the sentence C, then:
((HCy)- (HCy)- (#Cs)) = £[st] (3,0),
t[st] (3,2) = (((#C1)-Co-C3) + (Cy-(HC,)-C3) + (Co-Cyr (HG3)),
t[st] (3,1) = ((C1:(HCy) (HC3))+ ((H#Cy)-Cyr(HC3))+ ((HCh)-(HC)-Ca)),
(C1-CyG3) =#¢[st] (3;3).
Def. 24: Let a function sa(n) be defined on N, has range of values in the set of
events, and be independent for a B-function b.
And let sa(n) satisfies the following condition: b(sa(n)) = b(A) for any n.
In that case the [sa]-series of rank r with V-number k is called series of r

independent for B-function b [s,]-tests of event A with result k.

Def. 25: Function B,[s,] is called a frequency of event A in [sa]-series if Bl [sa] = k/r
if and only if event £[s,](r, k) occurs.

Hence,
Bl (sa) = k/r» = £[sa](r, k). (p12)

Th. 5: (the Bernoulli*® Formula) [13] If s(n) is independent for B-function b and
there exists a real number p such that for all n: b(s(n)) = p then

5
Jacob Bernoulli® James or Jacques; 6 January 1655 27 December 1654] — 16 August 1705) was one of the many prominent mathematicians in the Bernoulli family.
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|
b(¢[s](r, k)) = mp"“ _ )k,

Jacob Bernoulli
1655 - 1705 Def. 26: Let a function s(n) be defined

LOUEECS S LR on N and has a range of values in the set
on nintervals in ayearand

1 / n would be the rate of interest of events.

i ing yeil
ffien continuous g’gp‘;”t"s;‘ag,yiﬁ In that case an event ¥[s](r,k,/)

(1 i _)" el with natural r, k, / is defined in the
o o following way:

lim

#maths163

1) ¥[s](r, k,k) := £[s](r,k),
2) ¥[sl(r, k| + 1) := (F[s)(r,k,]) + £[s](r,/ + 1)).

If a and b are real numbers, and k-1<a<kand/<b</+1then
F[s]l(r,a,b) := F[s](r,k,/).

Th. 6: F[s4](r,a,b) occurs if and only if a/r <B,[sA] < b/r.
Th.7: If s(n) is independent for a B-function b and there exists a real number p

such that
b(s(n)) = p for all n then

|
b(?[sA](r, a, b)) = z mpk(l —p)rk,
a<k<b

Th. 8: If s(n) is independent for a B-function b and there exists a real number p
such that
b(s (r)) = p for all r then

b(’F[sA](r,r- (p —e),r- (p + e))) > 1 _%‘;p)
for every positive real number ¢.
Hence, in accordance with Th.6:
p-d-p)

b(*"p-e<v [sa]l<p+eN21— 2

The right part of this inequality doesn't depend on sequence s. Hence it can
be rewritted as the following:

35



36

p-(1—-p)

b(®"p-e<v,.[A]l<p+e)>1— —

(p13)

3.5. Function of Probability

Nonstandard Numbers

Further some variant of the Robinson non-standard analysis (for instant [6]) is
required:

Def. 27: A n-part-set S of N is defined Abraham Robinson,
recursively as follows: Mathematician
— (11 i
1)S,={1k 1918 - 1974
2) S(p1)=Sp U {n + 1}. developed
nonstandard
. analysis
Def. 28: If S, is a n-part-set of Nand A a mathematically
c N then ||AnS,, || is quantity of \r,:,%oerr%‘;i, Syt
elements of set AnS,, and if infinitesimal and
. infinite numbers
@, (A) :=[|ANS,||/nthen @, (A) is were incorporated

into mathematics.

called a frequency of set A on the n-
part-setS,,.

Because @, (N) = [|[N N S, ||/n = n/n then
w,(N) = 1. (s1)

Becaus @, (ANB) + @, (N —A)NB) = [[(ANB) NS,||/n+
+]|((N — A) N B) NS, || /n then

@,(ANB) + @,(N—A) NnB) = w,(B). (s2)
Hence,

@, (ANN) + @, (N —A) NN) = @,(N) and because forany A: (ANN) = A
then

@,(A) + @, (N — A) = 1. (s3)
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Therefore, @, (N) + @, (N — N) = 1. Thatis w,(N) + @, (J) = 1.

Hence,

@, (D) = 0. (s4)
Def.29: If "lim” is the Cauchy-Weierstrass ”limit” then:
Dix = {AgN| lim @, () = 1}.
Hence, in accordance with (s1)
Ne ®ix and J ¢ Pix. (s5)
If Be ®ix then lim,_,.. @, (N — B) = 0. In accordance with (s2):
@,(AN (N —B)) <@,(N — B). Therefore, lim,,_,.. @, (AN (N — B)) = 0. Hence,

lim,,_0. @, (A NB) = lim,_,.. @, (A).

Therefore, if Be ®ix and Ae ®ix then (AN B) € Pix. (s6)
Moreover,
if Ae ®ix and AcB then Be ®ix. (s7)

Therefore, in accordance with (s5), (s6), (s7), ®@ix is a filter (for instance,
[6], p.45), but
®dix is not an ultrafilter because there exist subsets A of N such that A ¢ ®ix

and
(N—A)¢ Dix.

Def. 30: A series of real numbers (r,) and (s,) are Q-equivalent (denote: {r,) ~ {s,))
if

{neN|n, = s,}e Pix.
Hence, if r, s,u are series of real numbers thenr ~r; if r ~s then s ~r; and if

r~s,and
s ~u then r ~u. Therefore, «~» is an equivalence relation.
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Def. 31: A Q-number is a set of Q-equivalent series of real numbers.

Thatisif ais a Q-numberandre aands e athenr~s; andif re a, and
r~sthens ea.

Def. 32: A Q-number b is a standard Q-number b if b is some real number and
there exists a series {r,,) such that{r,)e b, and

{neN|n, = b}e Pix.
In this case b := b.
Def. 33: Q-numbers a and b equal (denote:a=b)ifac band b C a.
Def. 34: Q-number cis sum of Q-number a and Q-number b (denote: c=a + b) if
there exist series of real numbers {r,), (s,), {u,) such that{r,)e a, (s,)e b, {u,)€ c,
and
fneN|nr, +s, = u,le Pix.

If g is a real number then a + b =a + b where a is standard Q-number a.

Def. 35: Q-number cis product of Q-number a and Q-number b (denote: c = a - b)
if there exist series of real numbers (r,), {s,), (u,) such that{r,)e a, (s,)e b, (u,) €
¢, and

fneN|n, s, = u,}e dPix.

Hence,a—b=a+(-1)-b= a+(-1)-b. And

Def. 36: A Q-number x is called an infinitesimal Q-number if there exists a series
of real numbers (x,) such that (x,)ex, and for all natural numbers m:

1 .
{neN ||x,| < E}e Dix.

Denote by I the set of all infinitesimal Q-numbers.
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Def. 37: Q-numbers x and y are infinitely near (denote: x = y) if either (x —y) =0
or
(x—y) el

Def. 38: A Q-number x is called an infinitely large Q-number if there exists a series
(r,) of real numbers such that (r,)€ x, and for every natural number m:

fneN|m<n }e Pix.
Let n be the Q-number which contains the following series
(n):=1,2,3,4,..,n,....

Let m be some natural number.
In that case:

_ o on—m
lim @,(fneN|m<n}) = lim = 1.
n—eo n-oe N

Hence, for any natural m:
fneN|m<n}le Pix.
Therefore, n is an infinitely large Q-number. Denote n the natural infinity.

Let a be a positive real number. In this case a/n contains the series (a/n).
Let m be some natural number and let k be some natural number which is more
than a. In that case if n>mk then (a/n) < 1/m. That is for any natural number m:

l ({ N|a<1 )—r nomk_, 8
lim @, | {n eN | — m}—lm — =1 (s8)

Nn—oo

Therefore, a/n is an infinitesimal Q-number in accordance with Def.36.

Def. 39: Let A(x) be a sentence which contains a real number x. And let  be a Q-
number. In that case event °A(r) occurs if and only if here a series {r,) of real
number exists for which the following conditions are fulfilled: {r,) € r and

{n eN | °A(1;,) occurs}e Pix.

P-functions
Def. 40: A B-function P is called P-function if for every event A the following

condition is fulfilled:
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If P(A) ~ 1 then A occurs.

In accordance with (p13): for any natural number n and for positive real €:

on " p(l_p)

P( p—eSvn[A]Sp+s)21—T.
Hence,

on " p(l_p)

P( p—eSvn[A]Sp+s)21—W.

Because in accordance with (s8) ((p - (1 —p))/(n - &?)) e I thenin
accordanse with
Def.37:

P("p-e<v[Al<p+e") = 1.

Hence, event °"p - & <v,[A] <p + &" occurs.
Since p = P(A) then for all arbitrarily small real positive &:
P(A) = vy[A] £ e

Consequently, this function has a statistical meaning. Therefore, in all over
the world there exists the only single such function because values of this function
can be defined by repetition of independent tests experimentally. Therefore, | call
this function the probability function (proof of of the consistency see in [7]).

3.6. Probability and Logic

Let P be the probability function and let B be the set of events A such that either
A occurs or (#A) occurs.

In this case if P(A) = 1 then A occurs, and (A - B) = B in accordance with
Def.13. Consequently, if P(B) = 1 then P(A - B) = 1. Hence, in this case
(A-B)=P(A) - P(B).

If P(A) = 0then P(A-B) =P(A)-P(B) because P(A-B)<P(A)in
accordance with (p1).

Moreover in accordance with (p3): P(#A) = 1 — P(A) since the function
P isa B-function.

If event A occurs then (A-B) =Band (A - (#B)) = (#B). Hence,
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P(A-B)+P(A-(#B)) =P(A) =P(B) + P(#B) = 1.

Consequently, if an element A of B occurs then P(A) = 1. If A does not
occurs then (#A) occurs. Hence, P(#A) = 1 and because P(A) + P(#A) = 1 then
P(A) =0.

Therefore, on B the range of values of P is the two-element set {0; 1}
similar the Boolean function range of values.

Hence, on set B the probability function obeys definition of a Boolean
function (Def.7).

Therefore, the probability is logic of the events which have not occurred yet.

Appendix

Lm. 1: If g is a Boolean function then every natural propositional deduction of
sequence I F A satisfy the following condition: if g(A) = 0 then there exists a
sentence Csuch that C € I and

g(C)=0.

Proof of Lm. 1: is realized by a recursion on number of sequences in the
deduction of T FA:

1. Basis of recursion: Let the deduction of I I A contains 1 sequence.

In that case a form of this sequence is A F A in accordance with the
propositional natural deduction definition (Def. 6). Hence in this case the lemma
holds true.

2. Step of recursion: The recursion assumption: Let the lemma holds true
for every deduction containing no more than n sequences.

Let the deduction of I F A contains n + 1 sequences.

In that case either this sequence is a NPC-axiom or I F A is obtained from
previous sequences by one of deduction rules.

If T FAis a NPC-axiom then the proof is the same as for the recursion basis.
a) Let T F A be obtained from a previous sequence by R&.

In that case a form of this previous sequence is either the following I' F
(A&B) or is the following I I (B&A) in accordance with the definition of deduction.
The deduction of this sequence contains no more than n elements. Hence the
lemma holds true for this deduction in accordance with the recursion assumption.
If g (A) =0then g (A&B)=0and g (B&A) = 0 in accordance with the Boolean
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function definition (Def. 2.10). Hence there exists a sentence C such that Ce ' and
g(C) = 0in accordance with the lemma.
Hence in that case the lemma holds true for the deduction of sequence I' F
A.
b) Let I F A be obtained from previous sequences by 1&.
In that case forms of these previous sequencesare I FBand I, F Gwith I =
r,r, and
A = (B&G) in accordance with the definition of deduction. The lemma holds true
for deductions of sequences ', F Band ', F G in accordance with the recursion
assumption because these deductions contain no more than n elements. In that
case if g(A) = 0 then g(B) = 0 or g(G) = 0 in accordance with the Boolean function
definition. Hence there exist a sentence Csuch that g(C)=0andCeTl,orCel,.

Hence in that case the lemma holds true for the deduction of sequence I' F

A.
c) Letl FA be obtained from a previous sequence by R-.

In that case a form of this previous sequence is the following: I' F (- (=A)) in
accordance with the definition of deduction. The lemma holds true for the
deduction of this sequence in accordance with the recursion assumption because
this deduction contains no more than n elements. If g(A) = 0 then g(- (-A)) =0 in
accordance with the Boolean function definition. Hence there exists a sentence C
such that C e F'and g(C) = 0.

Hence the lemma holds true for the deduction of sequence I' - A.

d) Letl F A be obtained from previous sequences by I-.

In that case forms of these previous sequences are I'1,G F B and I',,G F (-B)
with =Ty, 2, and A = (-G) in accordance with the definition of deduction. The
lemma holds true for the deductions of sequences I';,G F B and I,,G | (-B) in
accordance with the recursion assumption because these deductions contain no
more than n elements.

If g (A) =0 then g (G) =1 in accordance with the Boolean function
definition.

Either g (B) = 0 or g (-B) = 0 by the same definition. Hence there exists a
sentence C such that either C € I';,G or C € I,,G and g(C) = 0 in accordance with
the recursion assumption.

Hence in that case the lemma holds true for the deduction of sequence I'
A.

The recursion step conclusion: Therefore, in each possible case, if the
lemma holds true for a deduction contained no more than n elements then the
lemma holds true for a deduction contained n + 1 elements.

The recursion conclusion: Therefore the lemma holds true for a deduction
of any lengthm
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Proof of Th. 1: If a sentence A is naturally propositionally proven then there exists
a natural propositional deduction of form F A. Hence, for every Boolean function
g: g(A) =1 in accordance with Lm.1. Hence, sentence A is a tautologym

Designation 1: Let g be a Boolean function. In that case for every sentence A:

19 ,={ Aif g(A) = 1;
~(=4),if g(4) =o0.

Lm. 2: [4] Let By, B,,..., By be elements of a basic set Ag, making up a sentence A by
the logical connectors (-, &).

Let g be any Boolean function.

In that case there exist a propositional natural deduction of sequence

Blg,'Bzg,...,Bkg |'Ag

Proof of Lm. 2: is realized by a recursion on the number of the logical connectors
in sentence A.
1.Basis of recursion: Let A does not contain the logical connectors.

In this case the following string of one sequence:
1. A% A%, NPC-axiom.
gives the proof of the lemma.
2. Step of recursion: The recursion assumption: Let the lem-ma holds true for
every sentence, containing no more than n logical connectors.

Let sentence A contains n + 1 connector.

Let us consider all possible cases:

a) LetA=(-G).

In that case the lemma holds true for G in accordance with the recursion
assumption because G contains no more than n connectors. Hence, there exists a
deduction of sequence

B.%:B,5..,BEFGY, (1)

here By,B,,...,B; are elements of basic set making up sentence G.

Hence, By,B,,...,Bx make up sentence A.

If g (A) = 1then A% = A = (-G) in accordance with Designation 1.
In that case g(G) = 0 in accordance with the Boolean function definition. Hence,
G’ = (-G) = A in accordance with Designation 1.

Hence, in that case a form of sequence (1) is the following:

Blg,'Bzg,...,Bkg F Ag.
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Hence, in that case the lemma holds true.

If g(A) = 0 then A? = (-A) = (- (~G)) .in accordance with Designation 1. In
that case
g(G) = 1 in accordance with the Boolean function definition. Hence, G = G in
accordance with Designation 1.

Hence, in that case a form of sequence (1) is

Blg,'Bzg,...,Bkg FG.
Let us continue the deduction of this sequence in the following way:

1.B,%BY,.. . BfFG
2. (-G) F (-G), NPC-axiom.
3. B.%BS,...BEF (- (-G)), I- from 1. and 2.

It is a deduction of sequence
Blg,'Bzg,...,Bkg |'Ag

Hence, in that case the lemma holds true.
b) Let A = (G&R).

In that case the lemma holds true both for G and for R in accordance with
the recursion assumption because G and R contain no more than n connectors.
Hence, there exist deductions of sequences

B.%;B,%,...Bf +FG° (2)

and
Blg;Bzg/"'/Bkg F Rgl (3)

here By,B,,..., B are elements of basic set making up sentences G and R. Hence
B4,B,,...,B, make up sentence A.

If g(A) = 1 then A% = A = (G&R) in accordance with Designation 1.

In that case g(G) =1 and g(R) = 1 in accordance with the Boolean function
definition.

Hence, G’ = G and RY = R in accordance with Designation 1.

Let us continue deductions of sequences (2) and (3) in the following way:

1.B:%;B,%...B kG, (2).
2.B,%:B°,...,BEFR? (3).
3.B,%B°,...BE F(G&R), |1& from 1. and 2.
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It is deduction of sequence
Blg,'Bzg,...,Bkg |'Ag

Hence, in that case the lemma holds true.

If g (A) =0 then A? = (-A) = (- (G&R)) in accordance with Designation 1.

In that case g(G) = 0 or g(R) = 0 in accordance with the Boolean function
definition.

Hence, G? = (-G) or RY = (-R) in accordance with Designation 1.

Let GY = (-G).

In that case let us continue a deduction of sequence (2) in the following
way:

1. B,%;B5°,...BE F (-G), (2).

2. (G&R) I (G&R), NPC-axiom.

3. (G&R) kG, R& from 2.

4.B,%:B°,...BE F (- (G&R)), I- from 1. and 3.

It is a deduction of sequence
Blg,'Bzg,...,Bkg I’Ag

Hence, in that case the lemma holds true.

The same result is received if R = (-R).

The recursion step conclusion: If the lemma holds true for sentences
contained no more than n connectors then the lemma holds true for sentences
contained n + 1 connectors.

The recursion conclusion: The lemma holds true for sentences, containing
any number connectors m

Proof of Th. 2: Let sentence A be a tautology. That is for every Boolean function g:
g(A)=1.
Hence there exists a deduction for sequence

B.,%:B,....BEEFA (4)

for every Boolean function g in accordance with Lm. 2.
There exist Boolean functions g, and g, such that

91(B1) =0, g2(B;) = 1,
g1 (Bs) = g,(B;) for se{2,..., k}.
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in accordance with Def. 8 because all B, (s € {1, 2,..., k}) are elements of the basic
set.
Forms of sequences (4) for these Boolean functions are the following:

(_'B1)1B2g1J ---JBkgll_Ar (5)
B, B,%, ..., B, 91+ A. (6)
Let us continue deductions of these sequences in the following way:

. (=B,),B,%, ..., B9k 4, (5),

.B;,B,%1, ..., B9 A, (6),

. (=A) F (=A), NPC-axiom.

. (=A), B,9, ..., B9t k(= (=B,)), I- from 1. and 3.
. (=A), B,91, ..., B9t F (=B,), |- from 2. and 3.
.B,%, ..., B;,91 k(= (=A)), |- from 4. and 5.
.B,%,...,B,91 F A, R— from 6.

A WN PR

N o

It is deduction of sequence
B,%1, ..., B 91 FA.

This sequence is obtained from sequence (4) by deletion of first sentence
from the hypothesizes list.
All rest hypothesizes are deleted from this list in the similar way.
Final sentence is the following:
FA.
|

Lm. 3: Every natural propositional deduction of a sequence I' I A satisfy the
following condition: if A is not true then there exists a sentence CsuchthatC el
and Cis not true.

Proof of Lm. 3: is realized by a recursion on number of sequences in the
deduction of I F A:

1. Basis of recursion: Let the deduction of I I A contains 1 sequence.

In that case a form of this sequence is A A in accordance with the
propositional natural deduction definition. Hence in this case the lemma holds
true.

2. Step of recursion: The recursion assumption: Let the lemma holds true
for every deduction containing no more than n sequences.
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Let the deduction of I' F A contains n + 1 sequences.

In that case either this sequence is a NPC-axiom or I I A is obtained from
previous sequences by one of deduction rules.

If T'FAis a NPC-axiom then the proof is the same as for the recursion basis.
e) Letl F A be obtained from a previous sequence by R&.

In that case a form of this previous sequence is either the following I' F
(A&B) or is the following I F (B&A) in accordance with the definition of deduction.
The deduction of this sequence contains no more than n elements. Hence the
lemma holds true for this deduction in accordance with the recursion assumption.
If Ais not true then (A&B) is not true and (B&A) is not true. Hence there exists a
sentence C such that Ce I'and Cis not true in accordance with the lemma.

Hence in that case the lemma holds true for the deduction of sequence I' F
A.

f) LetT F A be obtained from previous sequences by 1&.
In that case forms of these previous sequencesare i FBand I, F G with I =
r,r, and
A = (B&G) in accordance with the definition of deduction. The lemma holds true
for deductions of sequences ' F Band ', F G in accordance with the recursion
assumption because these deductions contain no more than n elements. In that
case if A is not true then B is not true or G is not true. Hence there exist a
sentence C such that Cis nottrueand Ce l;orC e I,.

Hence in that case the lemma holds true for the deduction of sequence I' F
A.

g) LetTl F A be obtained from a previous sequence by R-.

In that case a form of this previous sequence is the following: I' F (- (=A)) in
accordance with the definition of deduction. The lemma holds true for the
deduction of this sequence in accordance with the recursion assumption because
this deduction contains no more than n elements. If A is not true then (- (-A4)) is
not true. Hence there exists a sentence C such that C € I'and Cis not true.

Hence the lemma holds true for the deduction of sequence I I A.

h) Let T F A be obtained from previous sequences by I-.

In that case forms of these previous sequences are I',G F B and I',,G F (-B)
with =Ty, I,, and A = (-G) in accordance with the definition of deduction. The
lemma holds true for the deductions of sequences I';,G F B and I,,G  (-B) in
accordance with the recursion assumption because these deductions contain no
more than n elements.

If Ais not true then G is true.

Either B is not true or (-B) is not true. Hence there exists a sentence C such
that either C € I'1,G or C € I,G and Cis not true in accordance with the recursion
assumption.
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Hence in that case the lemma holds true for the deduction of sequence I' F
A.

The recursion step conclusion: Therefore, in each possible case, if the
lemma holds true for a deduction contained no more than n elements then the
lemma holds true for a deduction contained n + 1 elements.

The recursion conclusion: Therefore the lemma holds true for a deduction
of any lengthm

Proof of Th. 3: If a sentence A is naturally propositionally proven then there exists
a natural propositional deduction of form F A (deduction from the empty list of
hypothesizes). Hence, A is true in accordance with Lm.3. m

Proof of Th. 4: Each tautology is naturally propositionally proven sentence by Th.
2. Each naturally propositionally proven sentence is a true sentence by Th.3.
Therefore, every tautology is the true sentence m

Proof of Th. 5: If B [s](r,k) then b(B) = p“(2 — p)"~¥ in accordance with Def. 22
and with (p10).

Since [s](r,k) contains rl/ (k!(r — k)!) elements then this theorem hold true
according with (p9), (p10), and (p11) m

Proof of Th. 6: In accordance with Def. 26: there exist natural numbers n and k
such that

k-l<a<kandk+n<b<k+n+1,and¥F[ssl(r,a,b) := F[sal(r,k,k + n).

The recursion on n:

Basis of recursion: Let n = 0.

In that case according Def. 25 and Def. 24:

FIsal(r, k, k) = t[sal(r, k) = °«B/(sa) = k/I».

Step of recursion:
The recursion assumption: Let

F[sal(r, k k + n) = °«k/r <B,[sa] < (k+n)/r».
According to Def. 26:
Fsal(rkk +n+ 1) =F[spl(r,k k + n) + £[sp)(r,k + n + 1).
According to the recursion assumption and according to Def. 25:

F[sal(r,kk + n + 1) = (°«k/r <Bl[sa] < (k+n)/r» + °«B(sa) = (k+n + 1)/r»).
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Hence according to Def.15:
Flsal(r,k,k + n + 1) = (°«k/r <B[sp] < (k+n+1)/r».

The recursion step conclusion: Therefore, if this theorem holds true for n then
one holds true for n + 1.

The recursion conclusion: Therefore, this theorem holds true forany n m
Proof of Th.7: It follows from Th.5 and (p9) at once m

Proof of Th. 8: Because

Z(k—rzo)2 ﬁp “QA-p)*=r-p-(1-p)

then if
Ji={keN|0<k<r-(p—e)}u{keN|r-(p+e)<k<r}

r! b (1—Dp)
kzjk!(r—k)!pk(l_p) < r-g2 =’

Hence this theorem holds true according to (p3) m

4.  Physics

then

Let F,(x) be a Cumulative Distribution Function of event A, i.e.:
FA(XO’ X XZ,X3)Z= P ((XA,O < Xo)' (XA,l < Xl)' (XA,Z < Xz)' (XA,3 < Xs))

Here <XA,O’ Xz X a2 XA13> are random coordinates of event A.:

Let:
O°F . o°F . ’F . OF

bo5 X, DX, O%, b= Xy DXy OXg e Xy DXy X b= Ny, X,

The vector < jy, j1, j2, j3> is a probability current vector.
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If ue := (Ji/jo)c hen vector < uy, u,, us>is a velocity of the probability propagation.

For example:
P (_ o°F JC
= hc L oxoxox, ) (_ AgsF AX, jc

- jO B 83F A123F AXO
OX,0X,0Xq

A velocity of the probability propagation obey the following condition:
(Traceable events) [1.pp.33—36] . U’ +u,” +uy’ <c?

For all probability current vector < jg, ji, jo, j3> a 4X1 complex matrix function ¢
exists which obeys to the following conditions [1. Pp.63—66]:

_ik_:: _ont B 4%
Because c vhe ( )

6_p+i+%+%:0
OXy, OX OX, OXq

then
de'e)_ole'8%%)_ole'8%) _ale's%)_,
%, X, X, X, '
Let . 0 3 P!
Q=— Zﬂ[S] -
Hence: X =X

Therefore, for every function ¢ here exists an operator Qi such that a
dependence of ¢ on t is described by the following differential equation (equation

. 4 3
of the Dirac™ type): 0.0, = CZ(Zﬁj[fgas +lek] D

k=1 \ s=1

Paul Adrien Maurice Dirac/ 8 August 1902 — 20 October 1984) was an English theoretical physicist who is regarded as one of the most significant physicists of the 20th century.
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And Q;* = - Q.

“There is in my opinion a great
similarity between the problems
provided by the mysterious
behavior of the atom and those
provided by the present

economic paradoxes confronting
the world."

Paul Dirac If

then this equation can be transformed to the following form [1. p.86]:
i TS 490 i _iT /s 2fiM ) s iM A
[—(60—|®0—|T0y )+Z,B (ak—|®k—|Tky )+2(|Moy +iM, B )qu
k=1

3
[ = (0, —i@ —iT,®) =3 ¢ (5, i@, —iT,y1)+2(=iM, oy + i|v|4;[41)]¢ +

=~
N

+[ = (0, =@, =T,/ ®)- 376, —i®, —iT ")+ 2(=iM, ) - iM,,An[“])jw

Mo 2D

+] = (0, — 10, —iT,y)- > 0M(5, i@, —iT y¥)+ 2(iM, oy + iM“e[“])j(p -0

=~
Il

1

Wlth I"eal MO'M4’Mg,O'M§’41M,7'01Mn'4yM9_0|M9’4,®k,Yk (k 6{0,1,2,3})

Because Ky ] gl with k €(1,2,3) then:
3
¥ B (9 +i0y +00 ) +
Y=
i 0 14 4] _
1 HM +iM,B
2.0 — {10.BY 17 B} @ = . 0 | .
CBI(P (1(905 +1Top ’Y{ )(P _MC,OYIQ]JFMCACM_ Q.
—Mmm’[w?] — My +

+iMg ,07[90] +iMo 401

| call this equation as Basix Quant Equation.
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Here O, and’Y, are gauge bosons and
are mass members.

4.1. Quarks and gluons

The quark model was independently proposed by physicists Murray Gell-
Mann'” and George Zweig18 in 1964.

If My=0 = M, then from Basix Quant Equation:

3
S B (—i0k + Ok + TeyP) —
k=0

+ Meactl
- n,D’Yr[?O] - Mn,4??[4] +
+ Mooy} + Mo 46"

0
—Mg,o’yé ] @ = 0.

| call this equation as the Quark Equation.

Here:
0 0 0 1 0 0 0 1
o_ |0 0 1 0 C[4] B 0 0O i 0
e 01 0 0 |° “ 10 —-i 0 0
1 0 0 O J L —1 0 0 0O
are mass elements of red pentad
0 0 0 1] 0 0 0 1]
o | 0 0 -1 0 4 |0 0O -1 0
=10 10 00T T0 -1 0 0
-1 0 0 0] 1 0 0 0 ]
are mass elements of green pentad.
0 0 -1 0 0 0 1 O
o | 0 0 0 1 o4l _ 0 0 0 -1
Tl 10 0 oY 7| -100 0
0O 1 0 0O 0 1 0 @

Murray Gell-Mann September 15, 1929 — May 24, 2019)%¢ was an American physicist

George Zweig ; born May 30, 1937) is a Russian-American physicist.
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mass elements of blue pentad.
| call:

o M; o, M, ,red lower and upper mass member,
e M, M, 4green lower and upper mass member,
o Myo, My 4 blue lower and upper mass member,

George Zweig

When you think you're listening to
several conversations at once, they
tell me, you may really simply be
time sharing - that is, listening a little

bit to this one, a little bit to that one

AZQUOTES

https://en.wikipedia.org/wiki/File:George_Zweig.jpg

The mass numbers of this equation form following matrix sum:
Mo+ Moo -
: n,0Tn nall T
Mgy + My 461

0 0 —Mpp Meyg 0 0 Moa M4

0 0 Mo My i 0 0 Mepg —Myy
~Myy Meno 0 0 Mg M, O 0
Mo My 00 Meya Msy OO

Mo 1= Meo —iMyo and Mepa = Mea —iMya. \With
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Elements of these matrices can be rotated by the following octad elements/
U:= {U12(c), U1,3(0), U, s(a), Uga(0), Uo (), Uoslt), u (x), u ()}

where ¢(t, x), B(t, x), a(t, x), o(t, x), d(t, x), t(t, x), x(t, x), k(t, x) are any real
functions.
For example, if
_ iM;,o'7[0]§ n iM§,4I§[4] _
M' = —iMnyo'y[O]q —i|\/|,7,4'77[4]+ - Uz,3*(a)|\7| Uy s(a)
+iM, 'y 0% +iMm, , ol

then
M, o"=M,,,
M,, =M, cos2a+M,,sin2a,
M,,o'=M,,cos2a - M, ;sin2a,
M,, =M.,
M,, =M, , cos2a+M,,sin2a,
M,,=M,,cos2a-M, ,sin2a.

Therefore, matrix U, 3 makes an oscillation between green and blue colors. And
this transformation of Quark Equation bends time-space as the following:

OX,

—= =C0S2a,
0X,
% =—-Sin2¢,
2
oX, .
—= =-sin2aq, 16
o (16)
ai?" =C0S2a,
OXq

X,  OX% _ OXy  OX 0
X, X, Ox' OX'

Therefore, the oscillation between blue and green colors bends the space in
the x,, x5 directions.

_ng,OHV[O]Z +iM§]4"§[4] _
One more example: if M" := | —iM, "%, —iM,_ "7+ | := Up17(0) M U a(0)
+iM, "7 +im,, o1
then
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M, o"=M,,,
M,,"=M,,cosh2c —M, ,sinh 2o,
My,o"=M,,cosh2c+M, ,sinh 2o,
M,, =M, ,
M,," =M, ,cosh2c+M,,sinh 2o,

M,," =M, ,cosh2c —M, ;sinh2c.

Therefore, matrix Uy ; makes an oscillation between green and blue colors with
an oscillation between upper and lower mass members.. And this transformation
of Quark Equation bends time-space as the following:

X

—1 =cosh2c,

X'

ﬂ = 1sinh 20,

oX' ¢

a—Xl:csinh 20, (17)
atl

ﬂ =cosh2c,

ot'

OX, OXy OX, OX,
ot ot ox' ox'
Therefore, the oscillation between blue and green colors with the oscillation
between upper and lower mass members bends the space in the t, x; directions.
Such transformation with elements of set U add to equation Quark Equation
gauge fields of the following shape: Uk,,'l(f)dsuk,, (§) where: Uy, (§) e U. And for
every element Uy (§) of U exists [1. 0p.155--158] matrix N such that

Ui (6)0 sUs (€) = Ay 105 (6)

and for every product U of U’s elements real functions G'(t, x, X»; X3) exist such
that [1. pp.158]

IRGLRGERS YNCE

with some real constant g; (similar to 8 gluons).
Therefore, gluons are result of work of the Poinkare transformations — 8 gluons
from 8 matrcies.

From (17): the oscillation between upper and lower mass members bends the
space in the t, x; directions with
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ﬁ =cosh2c,
ot'

% =csinh 2o.
atl

Hence, if vis the velocity of a coordinate system <t’,x;"> in the coordinate system

<t,x;> then

Hence, if v is the velocity of a coordinate system <t’,x;"> in the coordinate system

<t,x;>then

g

sinhzaz%, COShZO'I;Z.

=t ()
C c

Therefore, v=ctanh2c.

Let

20 = ou(xl)i with w(xq) := i.
X, x|

where A is a real constant with positive numerical value.

In this case:

At
v(f,x) =ctanh [ ——
x| x

If g is an acceleration of system <t’,x;"> as respects to system <t,x;> then

ov co(x,)

g(tlxl) = _t = i .
|x1|cosh2(a)(x1)J
Xl

Fig. 5 shows a dependency of this acceleration on x;.
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(1) Quarks
plot
5 10

Fig. 5

e Hence, to the right from point C’ and to the left from poin C the Newtonian
gravitation

law™ is carried out. (g(x;) = iz

)

e AA’is the Asymptotic Freedom® Zone.
e CBand B'C'is the Confinement** Zone.

[SAAC
N EWTON

A LIFE FROM BEGINNING TO END

5) Edwin Hubble KE

www.shutterstock.com - 545401117

9
Sir Isaac Newton (25 December 1642 — 20 March was an English mathematician, physicist, astronomer, theologian, and author (described in his own day as a "natural philosopher") who
is widely recognized as one of the most influential scientists of all time and as a key figure in the scientific revolution.

Asymptotic freedom in QCD was discovered in 1973 by David Gross and Frank Wilczek, and independently by David Politzer in the same year

21 u
Today, we know that there are many phenomena, especially confinement in QCD, that cannot be understood “David J. Gross, Proc Natl Acad Sci U S A. 2005 Jun 28; 102(26):

9099-9108. Published online 2005 Jun 20. doi: 10.1073/pnas.0503831102
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4.2. Dark Energy. Dark Matter

In 1998 observations of Type la supernovae suggested that the expansion of the
universe is accelerating. From [14]. In the past few years, these observations have
been corroborated by several independent sources [15]

V(r) = Hr

where V (r) is the velocity of expansion on the distance r, H is the Hubble’s
constant (H = 2.3x10®¢™* confirms the Hubble?* constant. Retrieved on 2007-03-
07.116] This expansion is defined by the Hubble rule [17]

From (18):
At
v(t,x;) = ctanh—. (19)
X1

Fig. 6 shows the dependency of the system <t’,x;"> velocity v(t; x;) on x; in system

22

Edwin Hubble, in full Edwin Powell Hubble, (born November 20, 1889, Marshfield, Missoui, U.S.—died September 28, 1953, San Marino,
California), American astronomer who played a crucial role in establishing the field of extragalactic astronomy and is generally regarded as the leading
observational cosmologist of the 20th century.
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v(t,x,)

Fig. 6

Let a black hole be placed in a point O (Fig. 1). Then a tremendous number of
guarks states oscillate in this point. These oscillations bend time-space and if t has
some fixed volume, x; >0, and A := At then:

A
v(x;) = ctanh—. (20)
X1

v T T T T T

(Ly./c)

C
3108 -

v(A)
2-10°% -

T

0 A 60 120 1'80
X x(Ly.)

Fig. 7
A dependency of v(x;) (light years/c.) on x; (light years) with A = 741:907 is shown
in Fig. 7.

Let a placed in a point A observer be stationary in the coordinate system <t,x;>.
Hence, in the coordinate system <t’,x;"> this observer is flying to the left to the
point O with velocity —v(x,). And point X is flying to the left to the point O with
velocity —v(xy).

Consequently, the observer A sees that the point X flies away from him to the
right with velocity
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A A
Va(xy) :=ctanh| 5 ——

X4 xlz
in accordance with the relativistic rule of addition of velocities.

Let r:=x; — x4 (i.e. ris a distance from A to X), and

A A
V,(r) :=ctanh (—2 — —)

x: (x2+7)

(i. »./c)

2.27-107 14}

1.53-10° 14}

8-10°1% N ) )
4000 4250 4500 4750 5000
rly.)

Fig.8

In that case Fig. 8 demonstrates the dependence of V,(r) on r with x, = 25x 10° L.y.
This picture shows that X runs from A with almost constant acceleration H.

Therefore, the phenomenon of the accelerated expansion of Universe is the result
of the curvature of space-time that arises because the chromatic states oscillate.

In 1933, the astronomer Fritz Zwicky®® was studying the motions of distant
galaxies. Zwicky estimated the total mass of a group of galaxies by measuring
their brightness. When he used a different method
to compute the mass of the same cluster of galaxies,
he came up with a number that was 400 times his
original estimate This discrepancy in the observed
and computed masses is now known as "the missing
mass problem." Nobody did much with Zwicky's

- finding until the 1970's, when scientists began to

fn <  realize that only large amounts of hidden mass could

FRITZ ZWICKY

Fritz Zwicky February 14, 1898 — February 8, 1974) was a Swiss astronomer. He worked most of his life at the California Institute of Technology in the United States of America, where he

made many important contributions in theoretical and observational astronomy.2 In 1933, Zwicky was the first to use the virial theorem to infer the existence of unseen dark matter, describing it
as "dunkle (kalt) Materie" 24!
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explain many of their observations. Scientists also realize that the existence of
some unseen mass would also support theories regarding the structure of the
universe. Today, scientists are searching for the mysterious dark matter not only
to explain the gravitational motions of galaxies, but also to validate current
theories about the origin and the fate of the universe» [18] (Fig. 4 [19]).

3001 e
v 200k
(km/s)
100
| | |
20 40 60
Radius (Million ly)

Fig.9 . A rotation curve for a typical spiral galaxy. The solid line shows actual
measurements(Hawley and Holcomb., 1998, p. 390)
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Rotation curve of NGC 6503. The dash-dotted lines are the
contributions of dark matter [20]

[1. p.148]:
i:C08205><£—Sin20(><£,
ox' OX oy
i:005205><3+sin204><2.
oy’ X
i0 '— X'V
let z=x+iy &= 27X

Because linear velocity of the curved coordinate system (x’;y’) into the
initial system (x;y) is the following :

&
ot ot Then V=

Let function z' be a holomorphic function. Hence, in accordance with the

N+

oz’
ot

Cauchy-Riemann conditions the following equations are fulfilled:

Therefore,  dz'=e"®dz where 2a is an holomorphic function, too.

For example, let

20 =2 ((y = x)-i(x+ y)

Inthat case:

o [y o)y

t t

Let k=y/x. H , 2
et k=y/x. Hence | 2 ((hyjﬂ(y_yn
z'=jexp(((x+kx)+t'(kx_x)) de+i.[exp K ) g
Calculate

[exp (((x+ kx)+i (kx — X))Zj 1 \/;eff (X\/—i(Zik + 4k _gi)j

! J—1@m+4k—m)
62 t



2
((z+yj (y zj] eﬁ(yJ—kz(mk2+4k-2ﬂ)
" dy:%\/;
J—kﬁ(mk2+4k-20
—4y /——2| exp(k2t y 2| j
+dikx(k =i} |- - 2i(k —i) exp| = x 22i(k — |)2j
oz' 1 k°t

E:—Si\/f(k—ifE +iv7k*2i(k kizterf[y‘/ k_ J

ijexp

[EEN

/ﬁ\

+Jrkt2i(k ( J:t;;_____J
For large t:
%%zi—&vﬁwl )J__'ﬂvrktZI 'J;:eﬁ(ijE;;T____]J
Hence,
‘8@ |WVF7———eﬁ{ —-2mk f]
Because

k=tan@, Xx=rcosé
Then

vV %(1—i)(tan O (tanZ)—i erf (r (cos@)\/—%Zi ((tan 0)_i)2J
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For ¥:=0.98m, t=10E4:

003 T
| %

Compate with Fig.10.

For 8 =13m/14. t = 10E4:

v 0.08 T

T v T v 1
200 300 400
r

Compare with Fig.9.

Hence, Dark Matter and Dark Energy can be mirages in the space-time, which is
curved by oscillations of chromatic states.
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The idea of curved time-space belongs to Albert Einstein® (the General Relatively
Theory. 1913).

Albert Einstein,
theoretical physicist,
Nobel Laureate.

4.3. Leptons

In 1963 American physicist Sheldon Glashow® proposed that the weak nuclear

force and electricity and magnetism could arise from a partially unified
electroweak theory. But “... there is major problem: all the fermions and gauge

bosons are massless, while experiment shows otherwise”.

Why not just add in mass terms explicitly? That will not work, since the associated
terms break SU(2) or gauge invariances. For fermions, the mass term should be m

vy

my Y=my (P+P)Y=my PPLy+my PePry=m(y g+ Yg)

24
Albert Einstein 14 March 1879 — 18 April 1955) was a German-born theoretical physicist!

5
Sheldon Lee Glashow born December 5, 1932) is a Nobel Prize winning American theoretical physicit.
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However, the left-handed fermion are put into SU(2) doublets and the right-
handed ones into SU(2) singlets, so & g Y, and i , Y are not SU(2) singlets and

would not give an SU(2) invariant Lagrangian.

Similarly, the expected mass terms for the gauge bosons,

1
EmBZB”Bﬂ

plus similar terms for other, are clearly not invariant under gauge transformations

B,~> B, = B,~0,x /g, The only direct way to preserve the gauge invariance and
SU(2) invariance of Lagrangian is to set m = 0 for all quarks, leptons and gauge
bosons.... There is a way to solve this problem, called the Higgs mechanism” [21].

No. The Dirac Lagrangian for a free fermion can have of the following form:
Le:= 7 (8%, + g%, + p%, + p¥0, + my®)) .
Here matrices 8, 8, 8% and y° anticommute among themselves.

Indeed, this Lagrangian is not invariant under the SU(2) transformation. But it
is beautiful and truncating its mass term is not good idea.

But The boson's existence was confirmed in 2012 by

the ATLAS and CMS collaborations based oncollisions in the LHC at CERN. Three
particles with mass 124.5 - 126 GeV were found in CERN [18.

The ATLAS and CMS Collaborations, Combined Measurement of the Higgs Boson
Mass in pp Collisions at s =7 and 8 TeV with the ATLAS and CMS experiments.
http://arxiv.org/pdf/1503.07589 ] . And Rolf-Dieter Heuer and Fabiola Gianotti —
supervisors of LHC —announce these particles as the higgs boson.

But no connection was found between the 124.5 - 126 GeV particle and the Higgs
mechanism. There is no explanation of the stability of the universe in the Higgs
field. Nothing in Standard Model gives a precisevalue for the Higgs’s own mass,
and calculations from first principles, based on quantum theory, suggest it should
be enormous—roughly a hundred million billion times higher than its measured
value. Physicists have therefore introduced an ugly fudge factor into their
equations (a process called “fine-tuning”) to sidestep the problem.
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Besides, all the known elementary bosons are gauge - it is photons, W- and Z-
bosons and gluons.

It is likely that the 125-126 particle is of some hadrons multiplet.

Tapestries are made by many artisans
working together. The contributions of
separate workers cannot be discerned in
the completed work, and the loose and

false threads have been covered over. So
it is in our picture of particle physics.

— Sheldsn Lee Glashour —

AZQUOTES

Let the Basix Quant Equation das not contain M_o,M_,, M, \M, M, M,,

And the following equation:

3
Yy X (iak — O — TkY[S]) —Moy" —MB¥ | 9 =0
k=0

Is called the Lepton Equation of Moving.

If like (4*}: j j
And C C
USZZJ_S; U4I=J_4.
J J
0 0

From [1.p.87]: ul+ul+u+ul+u® =c.
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Thus, of only all five elements of a Clifford pentad lends an entire kit of velocity
components and, for completeness, yet two “space” coordinates x5 and x, should
be added to our three x4,x5, Xs.

Let

et

O (f,x1,X2,x3,x5,X4) := @ (t,x1,%2,X3) -

-(exp (i (xsMo (t,x1,x2,Xx3) + xaM4 (t,x1,x2,X3)))).

In this case the Lepton Equation of moving shape is the following:

3 o -
(Z B[[}] (iak — O — TkTS') _ Tﬂ.jaf., — I}H]ia.;) Eli'l =)

k=0

This equation is the differential form of Lepton Equation.

B boson
Let g, be the positive real number and for u €{0,1,2,3}: Fu and B be the
solutions of the following system of the equations:

—0.5¢1B,+F,= —0,— Y,
—g 1B+ Fy=—0,+ Y,

Let charge matrix be denoted as the following:

L I, 0
Y'__[Ug 2*12]

-0, - Y,V =F,+054YB,

In this case:

Therefore, the differential form of Lepton Equation is:
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3
Y B (10 + F+0.5g1YB) — y"ids — B*ids | ¢ =0
k=0

The following sum is the Lepton Hamiltonian®®:

3
H=c Z B (10 + Fi +0.5g,Y B) —y"ias — Bl¥lio,
k=1

Let x(t,x1,X2,%3) be the real function and:

~ i &
U(x):= “XP ({;;) 12 02

Because for u €{0,1,2,3} [1. pp.89—90]

~ 0 ~
0,0 = —iZLy
2
and ]
Rapld_!!ead
ir William (Rowan
UIT = A0 cos%%—ﬁw sin%, = Hamilton
TRET = B9 cos X — 40l gin X
U'B™U § cos 5 % sin =,
U'U = 1
U'yu = v,
plu = UpH

Then the Lpton Equation of moving is invariant under the following
transformations [1. pp.90—93]:

6
Sir William Rowan Hamilton 1805 — 2 September 1865) was an Irish mathematician, Andrews Professor of Astronomy at Trinity College Dublin, and Royal Astronomer of Ireland.
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Y . X
X _}x’ = X4 COS — — X581 —;
4 e )
xi_;,xg:_xScns%erSiﬂ%;
xp—};{i{:xy fDI‘pE{UL2~3}*
5§ = U,
1

B, — B, =B, — Eapx,

F,— F,=UFU".

Therefore, By is like to the B-boson field of Standard Model*’ field

Electroweak Theory

if Aisa2x2-matrix then:

A O A 0
2. A1, = [O d and 1,A := {O 2};

2

3. and if Bis 4x4-matrix then:
4. A+B:=Ali+B, AB = AL B;

Let U™ be a 8x8 matrix such that

fors €{0.1,2,3}

(Uc—} o,py- 6) _ _JST

Standard model, the combination of two theories of particle physics into a single framework to describe all interactions of subatomic particles,
except those due to gravity. The two components of the standard model are electroweak theory, which describes interactions via the electromagnetic
and weak forces, and quantum chromodynamics, the theory of the strong nuclear force. Both these theories are gauge field theories, which describe
the interactions between particles in terms of the exchange of intermediary “messenger” particles that have one unit of intrinsic angular momentum,
or spin (Encyclopedia Britanica)
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Here 8" = 811,

Such transformation has a matrix of the following shape [1. pp.110—113]:

i (.{I—I—lb) 1L, 0 (C—f-]g) I, 0, |
U — 02 12 02 02
. (—C—I—lg) 12 02 (L‘I—lb) 12 02
0 0, 0 L |

With real a,b,c,g such that a® + b*> + ¢ + g° = 1.

Let

/o 1 (b"‘v(l—ﬂz)) L4 (q—ic) 1y

°i =3 (1—a?) (q+ic) 14 ( (l—az)—b) L
/. l ( (l_ﬂz)—b) l4 (—g+ic) 14

/-2 (—g—ic) 14 (b+ \/W) 1y

These operators are fulfilled to the following conditions:
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boly =10, bl =1L
bl =0=1.1,,

(b —£s) (U —£y) = 13,
b+ = 1g,

0 =00, 0,40 =40,

fDB[‘” — 5[4] /.. g*[}[-'-l] — 5[4] /.

Uy ) = a0 — (0, — 0,) V1 — 2B,
UCOBET ) = B 4 (¢, — £,) VT— a0,

The Lepton Equation is invariant for the following global transformation [1.

3¢ = UG, pp.113—114]:

Xy — Xy = (bo+0) axy + (o —0,) V' 1 — a’xs,

x5 — X5 = (bo+ L) axs — (bo — €x) V' 1 — a2xy,

Xy = X, = X 7.2.WandZ
bosons

Let g, be some

positive real number. If design (here: a,b,c,q form UH):

o [ 40@)b—q@ub)at (Buc) P+
Wou = _2gzr;-' ( +a (apg)wb(apb)fﬂ?z (9uc) )
o1 ( (Bua)@® —bq(8,c) +a(9,b) b+
Win= =233 ( +a(0uc) c+q* (dua) +c(dub)q )
( q(aua)f_ﬂ(apa)b_bZ(ayb)_ )
—¢(9uc) b — (Iub) ¢* — (Iuc) qa

— _n_1
Woy = -2 7

=

And
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Wo i1 0, (Wiu—iWa, )1, 0,
W, = 02 02 02 02
. (Wi +iWa,) 1 0 —Wo 1> 0,
L 02 02 02 02 1
then

—i (BFU{_}) A= %gzw ,

and [1. pp.136—137]:

pﬂw\‘, - ayW‘u — i% (WFWV - W\;WF) .

Hence [1. pp.137—138],

avwﬂy = apwﬂ._v — &2 (Wl ._uwlv - WI,VWZ#) .
dy W, N7 a,uwl._v — 82 (Wl.pwﬂ.v - WZ,VW{].;J) ,
avwly a,uwl_v — 82 (WU.le vV WU,VW] 41) .

This system of differential equations has the following result [1. pp.137—141]:

This is the Klein-Gordon®® equation of field W, , with mass and with additional
terms of the W, interactions with others components of W . You can receive
similar equations for W, ,and for W,

28
The equation was named after the physicists Oskar Klein and Walter Gordon, who in 1926 proposed that it describes relativistic electrons

2?7

1 2 2 m-c-
(_c_zar + Z as) ¢ = h2 ¢
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(_cLzaf +):§:1 a%) Wou= g% (ﬁ;{% - ):.3:1 ﬁ’f) Wout

+g% (Z?:[ <ﬁ!s|ﬁ}y> W{JJ - <Wﬂlwy> w(}.{))
( (0, W1,0) Wa o — Wi 09, W2 )
gy +Wi . (doWa0) — (doW10) Wa
o Z’Jj_l ( (apwl ,5) WZ.S — Wl.sapwls )
= +W J (aswlx) o (aswl .s) W2.y
+0,Y2_, 0 Wo s — 9,00Wo 0.

Here:

v
(Wl Wi ) 1= Wory Wou+ Wiy Wi+ Wa Wy = (|
N Wo u B Wov
Wa Way
h [~ &~
s=1

such "mass”) is invariant for the Lorentz transformations and invariant for the
transformations of turns, too [1. pp.141—142].

Let®

O, := arctan %*
Zy = (Wpcosa— By sina),

Ay = (Bycoso+ Wy ,sinat).

* here a is the Weinberg Angle. The experimental value of sin2 a = 0.23124+0.00024 [19].
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Like Standard Model [1. pp.142—143]:

iy
mz =
CcosQL

The Lepton Equation of moving under has the following form:

3 : : ]
Zp:fl B[-u]l (ay_lo-sngpY —1532Wp) 6: 0.
+1%i95 + Bl4lia,
That is
Eﬁ:ﬂBMix
. L, 0
([ ap—lo.sglﬁy(—lﬂj ~ D_ \
[ Woul2 0 (Wiy—iWa,)1la 0y ]
X _11 02 02 02 02
282 | (Wi, +iWa,)1s 0 ~Wo ula 0,
\ _ 0, 0, 0, 0, | /
\ +~({”]i85 + [3[4“34
$=0.
Here:
Bp _ —Zﬂ 81 +A;u 82 ,
Jeite /et
2
Wou = |Z—e—+A,—= )
Vet e+
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Let (e is the elementary charge®®: e = 1.60217733x107*° C).

8182

\/ &1+ &3

And let
[ (gB+g) 0 0, 0y |
5 ._ g | 0 2g712 0 0
g oo g2 + g 0> 0, ($—-g)l 0
SR I 13 0, 0, 221,
[ 0> 0, (W1~#—iW21y)12 0,
Wo— 0> 0, 0, 0,
HTEZ (W +iWa) 1 0 02 0 |’
i 0, 0, 0> 0;-15
(0, 0, 0y 0 ]
Y 0 1 0 02
HE 710, 00 1 05
0, 0, 0 1y
In that case

(230 B¥i (3, +ied, —i0.5(Z,+ W, ) ) +7%ids + B¥ids ) § = 0.

Let

%% sir Joseph John ”J. J.” Thomson, (18 December 1856 - 30 August 1940) was a British physicist. He is credited for
the discovery of the electron and of isotopes, and the invention of the mass spectrometer.
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Oy

2

(Pe._L

| Per

a=1
|

In that case

3o Bk (apaJr iAe [ 3*’4 } ~i0.5(Z,+ W) 6) o

e.R

+ (fids + Bi0,) &

Robomate. +

Learning Made Simple

James Clerk

Here the vector field A, is the electromagnetic potential (James Clerk Maxwell
(13 June 1831 — 5 November 1879) was a Scottish scientist in the field

of mathematical physics. His most notable achievement was to formulate

the classical theory of electromagnetic radiation, bringing together for the first
time electricity, magnetism, and ligh as different manifestations of the same
phenomenon. Maxwell's equations for electromagnetism have been called the
"second great unification in physics after the first one realised by Isaac Newton.).
And Z, +W , is the weak interaction potential (In 1933, Enrico Fermi** proposed
the first theory of the weak interaction, known as Fermi's interaction. He

Enrico Fermi 29 September 1901 — 28 November 1954) was an Italian—American physicist and the creator of the world's first nuclear reactor
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suggested that beta decay could be explained by a four-fermion interaction,
involving a contact force with no range.ﬁ). Evidently neutrinos do not involve in
the electromagnetic interactions. Richard Phillips Feynman, May 11, 1918 —
February 15, 1988) was an American theoretical physicist, known for his work in
the path integral formulation of quantum mechanics, the theory of quantum
electrodynamics.

INSPIRING ANNIVERSARY

13

First figure out why
you want the students
to learn the subject
and what you want
them to know, and the
method will result
more or less by
common sense.qgq

€51t is no good to tryy'

to stop knowledge
from going forward.
Ignorance is never

better than knowledge.”

Enrico Fermi

Richard P. Feynman

(Mth May W13 « 15th Feby, 1088

IMAX

78


https://en.wikipedia.org/wiki/Weak_interaction#cite_note-Fermi's_theory-3

79

CHARLES RI\ER EDLIORS 5 . Plan Ck

In 1900 Max Planck®” discovered that our world is
discrete. This is a recognition of the limitations of our
space: : |x| <mc/h (h =6.62607004 x 10™).

MAX by 2 W
PLANCK On (X) == 5 ) P17 (nx)

The Life and L cgacy of the Influential German Physicist
o Pioneered Quantum Theory

Therefore, functions describing the processes of our
world are represented by Fourier® series by basis:,

Here nX = nixy + NyX; + N3X3; N1, N2, N3 are integer NUMbeTS.

Mathematician Joseph Fourier had many highs and lows in his
career. He was denied entry to the army
for not being posh enough. He narrowly 8 :
avoided the Guillotine during the 5

French Revolution.

He was the scientific advisor for
Napoleon's invasion of Egypt and was
later made Prefect (Governor) of Isére.

5.1. Neutrino

Wolfgang Pauli postulated the neutrino in 1930 to explain the energy spectrum of
beta decays, the decay of a neutron into a proton and an electron. Clyde Cowan,
Frederick Reines found the neutrino experimentally in 1955. Enrico Fermi
developed the first theory describing neutrino interactions and denoted this
particles as neutrino in 1933. In 1962 Leon M. Lederman, Melvin Schwartz and
Jack Steinberger showed that more than one type of neutrino exists. Bruno
Pontecorvo suggested a practical method for investigating neutrino masses in
1957, over the subsequent 10 years he developed the mathematical formalism
and the modern formulation of vacuum oscillations...

2
Max Karl Ernst Ludwig Planck 23 April 1858 — 4 October 1947) was a German theoretical physicist whose discovery of energy quanta

Jean-Baptiste Joseph Fourier (21 March 1768 — 16 May 1830) was a French mathematician and physicist born in Auxerre and best known for initiating the investigation of Fourier series,
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Let

And Hamiltonian:

80

(;5 (t X, L5, '(1:4) —
— €Xp (—ih80$4) Z;:l stﬂl,?" (t: X, 0: SU) Er
+exp (—ihnozs) Y . @5, (1, %, 10,0) €,

E@A Déf' 23 JB[""]i&,. + h (?’LU"}*’[U] + S[)JBM) .

Let

uy (k)

r=1

Def 1

o o<

- 2\/w (k) (w (k) +n) | wk)+n+ks

eigenvectors of this Hamiltonian:

Def
uy (k) =

80

1

2y/w (k) (w (k) +n)

k1 + 1k
w(k)+n—ks
—ky — ik

o o o

0
k1 — iko
—w (k) —n — k3
k1 — iko

1 and
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0
0
0
Def 1 0
Us (k) 2\/w (k) (w (k) T n) ki1 — 1ks
w(k)+n—ks
—Fky + iko
| w(k)+n+ks

With eigenvalue:
w (k) = vk? +n?

And eigenvectors

0
0
0
Def 1 0
s S e @ ) | w00 —nt ks
ky + iko
ki + ko
And
_ 0 -
0
0
w, (k) 2! 1 ’
2\/w (k) (w (K) + f — ik
Vel rm | bk
ki — ko
| w(k)+n— ks
With eigenvalue —W (k)
Let
a Def
by UG Hy UG,
, Def
uj, (k) = Uy, (k).

81
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Tat is

82

[ (c+1iq) (w(k) +n+ k3) |

(c +iq) (k1 + iks)
0
0
(@ —ib) (w (k) +n + ks3)
(a —ib) (k1 + iko)
w (k) A=43 — k3
—k1 — iko

(c+iq) (k1 — ikg)
(c+1ig) (w %{) +n — k3)
0
(a — ib) (ky — iks)

(@ —1ib) (w (k) +n — k3)
—ky + iks

—(c+ig) (w (k) +n — k3) ]

(c+1iq) (k1 + ik2)
0
0

—(a—ib) (w (k) +n — k3)

(G', — lb) (k’l + lkg)
w(k)+n+ ks
k1 + 1k
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(c+1iq) (k1 — iko)
—(c+1iq) (w (k) + n + k3)

0

0

(CL = lb) (kl = lk,g)
—(a —ib) (w (k) +n + ks3)
k1 — iko
w (k) +n — ks

Here uy'(k) and u,'(k) correspond to eigenvectors of ?I\'OA with eigenvalue w(k),

and us'(k) and u4'(k) correspond to eigenvectors of ?I\'OA with eigenvalue -w(k).

Let
Yy () = 1
=) 2y/w (k) (w (K) + n)
vy (k) = :
O 9w (K) (@ () + n)

83

0
0
— (¢ +ig) (w (k) +n — ks)
(¢ +iq) (k1 + ik2)
w(k)+n+ ks
ki + ko
— (a —1ib) (w (k) +n — k3)
(a —ib) (k1 + iks)

0
0
(c +1iq) (k1 — iks)
—(c+1iq) (w (k) + n + k3)
ky — iky
(a —ib) (ky — ko)
—(a—ib) (w (k) +n + k3) |




U’ (k) are denoted as bi-n-leptonn and vy (k) is are denoted as bi-anti-n-

84

leptonn basic vectors with momentum k and spin index a.

Hence bi-anti-n-leptonn basic vectors are a result of acting of U™ [1. P113].

Vectors

b1y (k)

Zn,(?) (k)

are denoted as leptonn components of anti-bi-n-leptonn basic vectors, and

vectors

Mn,,(l) (k) =

[ w(k)+n+ky |

ky + iko
0
0

[ (a —1b) (w (k) +n + k3) |

(a —ib) (k1 + ko)
W (k) +n — k’;;
—]4}1 — IAQ
(a —1ib) (kq — ko)
(a —ib) (w (k) +n — k3)
—ky + 1k
w (k) +n+ k3

ky — ik,

.?Hld Vn,(?) (k) - ()

0

are denoted as neutrinno components of anti-bi-n-leptonn basic vectors.

84

W(k)+n—k3

and
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5.2. Chrome of Barions

Let here be entered newcoordinatesyB,zB,yz,zz,y”,z”,ye,ze:

L

(0] (6. %, 4, 2,5, 5,07, 2y, ) =
= ¢ (1,X) X exp(i(yﬂMﬂ +2PMy + ngg,g n Z{MM n

+ynM;;,,(} + ZHMWJ, + yﬂM{q‘(} + ZHM{E}A)).

In this case the Basix Quanr Equation has the following differencial form:

3
( >, BY(8, +i0, +iT,y%) +
v=()
_|_le]6§, + ‘B[‘Hag_
0 + (5
~yy 9y — o+

+y, 0 + 9[415?) [¢] = 0.

Hence,
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[(‘0] (r’X’ yﬁ’zﬁ? ygﬂzg? ynwzn:« ygazg) —
Z c(w, p1, p2, p3, 7°, 5",

w,p1,p2,p03, 10,85, 18,85 10, 57 1, 57

ne, st 0, 5" n %) x
h

Xexp| —1—(wxo + prx1 + prxo + p3xz +
C

+1'y + 5" oty + s E +

+1y" + 57+ nfyf 4 5959))‘

3
>, A (9 +i0, +iTy) [¢] +

v=(0
+Y1009)) [¢] + B [¢] +
| © 0 o i)
0 0  a+idl &
+ a s . 1] y +
#—ay 51'11 - .!f?y 0 0
[ a;+id) o 0 0
0 0 3 9 +idl )
: 0 0 o —io! -’
-8’ 0. —id! 0 0
=0+ 0! i 0 o |
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Let a Fourier transformation of

[90] (E?X?U‘B?Z‘B? ygﬂzé’? ynaznr ygazg)

be the following:

[gﬂ] (t’x’ yﬁ’zﬁ?yzﬁzg?yn?znwyngg) —
Z C(valwp%p&nﬁgﬂﬁ,

w,p1,00, 05,0 88 nt, 88 i, s i

st 0t s 5% %

h
xexp( —1—(Wxg + p1x1 + prXo + p3xz +
C

1P + 5P ey s+
'y + 51+ nff + ngg)).

Let ©,=0andY, =0.
Let us design:

3
Go := ( > BY8, + G +
v=0
0
Y5 1 (g
0
0] - 3

g+ 0,
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That is:

—do+03 01 —107 (95 — @g (9?; — i@;
01 +i0y —do-03 Oy +id] I+
&-9 & -id] -0p-03 -0 +id,
i angI@g a§+é‘§ —(91 —i(?g —(90 —I—(?g ]
0 0 & +vd a5 rid]
» 0 0 &, -] & -8
& - - -id] 0 0
—& +id! =&+ A 0 0
h 5
Gole] = -i= > I,

88

????????

p1.p2, p3. 00, Pt 50 0t s Re, s9)

3

Z cr(w, p1, pa, p3. 12, 8 ot st o, 5" 0P, s%) x

k=0

X exp ( — ig(wx[} + prLX1 + paXxo + p3xz +

LN N R S

+1"y" + 77+ 0%y + 720

Here

clw, p1, pa, p3. 10, 58 0 s 07, 5" 0l %)



89

Is eigenvector of

clw, p1, pa, p3. 1, S8 0t 50 07, 57 nE, s%)

And Hw, pr,pa, p3. 10, 57 0, 55 07, 57 18 §) =

= Ol 4 gl 4 g 5[3] P31+
ﬂ,[mnﬁ B — 0 g

VPSP P

Here
{co, €4, €y, C3}

is an orthonormalized basis of the complex4-vectors space.
Functions

clw, pr, p2, p3, 12, s nf st o', 57 0P, s%) x
'h

X exp ( —1—(Wxp + p1X1 + p2xo + p3x3 +
'
1P+ S+
£y S 4y +ng9))

are eigenvectors of operator G,.

.h
&, = cw,p, ) exp( — i (wxo + PX + wg“]fyé’))

is a red lower chrome function,
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h |
Qog L= C(w} P, f) CXpl| — lg(wxo + PX — 15[4]](24‘)

is a red upper chrome function,

‘h
@y = c(w,p, fexp| —i—(wxo + px+y," fy")

is a green lower chrome function,
7. h ] e
Pz = C(wap? ?f)exp - IE(LUJC[} + PX — 177 fz )
is a green upper chrome function,

'h
¢" = c(w,p, Hexp| - 1—(wxo + px+y, fi)

is a blue lower chrome function,

h

goﬁ = c(w, p, s%) exp| —1—(wxy + px - 19[4]]%9)
C

is a blue upper chrome function.

Operator -9,°9,’ is called a red lower chrome operator,
-9,°9,% is a red upper chrome operator,

-9,"9," is called a green lower chrome operator,
-0,"9," is a green upper chrome operator,

-9,%9,” is called a blue lower chrome operator,

-9,79,% is a blue upper chrome operator.
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For example, if @, is a red upper chrome function then

~8,0,0, = —0)00¢, =
= —ﬂgé‘ggoz =

But
2
[ o h \"
-0 az(foz - Ef Pz
Because Gg [(jﬁ?] =0
then

UG U U [¢] = 0.

U=U(a)

then

Go — U (a)Go U{é (ar)

and [¢@] - Uy (a)[e].

In this case:
81 — 07 1= (cosa - 9 —sina - o),
O %8 ={cosa -0y +sina - ),
30 — 3’ = 30,
O3 — 5" = O3,
& — 3 = o,
& — 8 = a8,

91

8§—>8§’ : (cosa’vag—smaﬂﬁg),
ol — g ::(cosahag+si11cro3‘§),

— 85’ = (cosa~8§+sj11af‘82),
(cosaué‘? —sina'oag),

_aﬂaz ‘392 —
6“98 i (,\0E

=0
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Therefore,
h 2
-0.0]¢, = |f-cosa) ¢,
h 2
070y = |-sina-f-) ¢
if = -5

Then

~H ¢ = 0,

- e, = (f=] ¢

2
hy"
o

That is under such rotation the red state becomes the green state.

If U= Us, () then Gy > Us, () Go Uz, () and [@] = Us(a)[o].

In this cas

92

5'0 — 5'6 = 5'0,
5'1 — 5"1 = 5'1,
Do — O 1= (cosar- O + sina - 83),
O3 — 0% ;= (cosa -0z —sina - dh),

& — & =8,

Y Y
& — 3 =,
&) — 81 = (cosa"ag —sina"(?g),

B 8‘3’ = (cosa'8§+sﬂla'8§),
— 8 = &,
— 85 = 8,

— O = (cosa"ag —sina"(?g),
— 8 = (cosoz'ag +si1101-82).

z

! NQ% NQé NQC&NQ&: QQ&
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Therefore, if ¢," is a green lower chrome function then

If

rofr
—8585% =

0,

Y
Ef L.

If U=Us,(a)then Gy > Us 1 (a) Go U3,1_1(0() and [@] > Usi(a)[e].

In this case:

do — (96 1= 0o,
01 — 0] :=(cosa- 0y —sina - ds),
0 — (95 = 0o,
03 — 0 1= (cosa - 03 +sina - 01),
& — 0, =0,
8§—>8‘§’ ::(cosa"3§+si11a“8§),
g i =
83 —>8§" = (cosa“(;?g—sjna" y)=
¢ i =i
& — 8 ::(cosa‘ag—sma’ag),
o =0 =0,
& — ::(cosa"af+si11a"8§).

Therefore,

93

_ i e
c COS & f Oy
rz 2

h nao ;:,n

— S + + .
\ C f d
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2
h
o = —(eosa) -,
h 2
r b & , 4
—(ﬁﬁ 0, ¢, = - Smath 3.
If o =m/2 then

ol 4
_zagipz = 0,

t t h
~de = —(f-] ¢

That is under such rotation the red state becomes the blue state. Thus at the
Cartesian turns chrome of a state is changed.

One of ways of elimination of this noninvariancy consists in the following.

Let in the potential hole AA’ (Fig.5) there are three quarks (pgi @, cpgg. Their
general state function is determinant with elements of the following type:

@ = 0 @y @’

In this case:

h
0,057 =\ =f) ¥
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And under rotation U, ,(a)

FA (L) (8 cose sl (il

C

— (l_lf)2 (ng'?@

C

That is at such turns the quantity of red chrome remains
As and for all other Cartesian turns and for all other chromes.
Baryons A” = ddd, A® = uuu, Q" = sss belong to such structures.

If U= Uy o(a) then Go = U0 (a)GoUy0™ (@) and [@] = Uyo(a)[e].

In this case:
do — 0 1= (cosha - 9y + sinh a - 01),
01 — 0] = (cosha - 91 +sinha - do),
32%352132,
03 — 05 := 03,
8, — 8, =8y,
gy — 8y =3,
ar — oy :( osha - &) —sinh e« - 8‘9),
8‘:,%8‘:,’ = (cosha' 8‘:, +sinha - 6’7),
o — 8 =8,
& — & =,
a7 — o7 :(c sha - J7 +sinh a - 89),
& — o :( osha - & — sinha - 8”)
Therefore,
h 2
rp .12 Y (4 7
—(ﬂ,ﬁggay = (1+S]11h a*) Cf @y
h 2
_afrofr m A I 17
3?8?(,% — smh” o Cf @y
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Similarly chromes and grades change for other states and under other Lorentz
transformation.

One of ways of elimination of this noninvariancy is the following:

Let

&
G = el

Under transformation Uy o (a)

h 2
bl d .
el = —i=f) e

That is a magnitude of red chrome of this state doesn’t depend on angle a.
This condition is satisfied for all chromes and under all Lorentz’s transformations.

Pairs of baryons

{p = uud, n = dduy,

>t = uus, 20 = uss
{ , [
{&J’ = uud, A° = udd}

belong to such structures

Therefore, Baryons represent one of ways of elimination of the chrome
Noninvariancy under Cartesian and under Lorentz transformation
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5.3. Creating and Annihilation Operators

Let A be some unitary space. Let 0 be the zero element of A. That is any element
F of A obeys to the following conditions:

OF =0,0+F =F,0TF =F,0f =0,

Let O be the zero operator on A. That is any element F of A obeys to the following
condition:
OF =0F, and if b is any operator on A then

04+b=0+0=0,00=00=0.

Let 7 be the identy operator on A. That is any element F of A obeys to the
following condition:

1F=1F = F andif F isany operator on Athen 1F =F1 =8

Let linear operators b (s € {1,2, 3,4}) act on all elements of this space. And let
these operators fulfill the following conditions:

3 -~
{bikﬁbs’,k’} = ‘bj,kbi",k’r —I—bg’k;bj’k — (ﬁ) 81(,1(:63,5;1,

{bsk b | =bsxboyw +bgxbsx = {bj,krb;,k’} =0.

Hence,
bexbsx = b;f’kbj?k —0.

There exists element F, of A such that Fo'™ Fo = 1 and for any b : by Fo = 0.
Hence, Fo'bs, = 0.

Let

! h
s (%) 1= Z Z bryers (K)exp _iEkX
k r=

F=1

97
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Because

4
Z Eps (k) Ey (k) — 65 5
r=1
And
3
gexp (—i%k (X—XU) = (%) §(x—x)
Then

Wy (X)) = @y (X) +we (X)) yi (%)
= 3(x—x)8 1.
And these operators obey the following conditions
¥ (00 Fo =0, (s (%), wo (%)} = Ly (%), 9] () | =
Hence,
W () Wy (%) = w! (%)) (x') =0,
Let

"

W (r,x) 1= ) 0 (5,%) yi (%) Fo.

=1

These function obey the following condition:

Wa (%) Fo =0, {y (%), yw ()} = vl (%), L () | =

Hence,

/dx” W (X)) ¥ (r,x) = p (1,X).
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Here p :=jy/c.

Let a Fourier series of ¢(t,x) has the following form:

h
ZZ@ £,p)ers (p)exp (—1595:)-

p r=1

In this case

Y (t,p): (2;:0) Zcr t,p)b

H (x) := y' (x) Hoy (%)

then ©:3€(x) is called a Hamiltonian H, density.
Because

Hop (1%) =101

Then

/dxﬂ%(xf)lp(r, )—1% W (. x).

Therefote, if

H-= /dx“%(x”)

then [ acts similar to the Hamiltonian on space A.

And if
qu(Fo) Z‘P* (r,p) H¥ (r,p)
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then Ey(&,) is an energy of W on vacuum £.
Let us consider operator

-

N, (x0) := W} (X0) Wa (Xo).

Let us calculate
an average
value of A7 . A this
(Naxo)) o= [ ax-Na(xo)p e, 1
Y 0 P :
Hence,

(Na(xo)) = /Q dx /Q dx' W (1,5 i (x0) Wa (X0) ¥ (7,%).

Since
4 —
W(x) = Y 0 (6w (0) B,
then =1
<ﬁa (X0)>lP —

4 . 4 .
[ax [ ax' Y05 () Fws () w00 a (00) 120 6,0 W) (0 i -
= Jj=

4 4 . .
Lax [ ax- ¥ 3 0k (6x) 03 ) Fwe (%) vl (0) v (ko) W] (0
s=1j=1

Since

v (xo)ws (x) +ws (X)Wl (x0) = 8 (xp—x) &, .1

then

100



[dxfd ;; t,x) @;(t,x) -
FJ (8 (x0—x) 8001 — il (x0) s () ) W (x0) ] () Fo

/dx[dx ZZ ol (£,x) @; (,x) -

s=1j=1

(8 (xo—x) 8B T~ Fvrl (x0) s (%) ) wa (x0) ] (%)
Since Fo-1= Fy and Fy',"(xo) = 0 then
<ﬁ (X0)>

[ax [ ax- zchs (1,5) 95 (4,%) (Xo—X) B By Wa (x0) T (%) P,

s=1 j=1

According with properties of 6-function and 6:

4 — —
(Natxo)), = | 5. 3,05 (630)9; (%) F o (50) ' (%) B

Since

Wi (%)W (X0) +Wa (x0)y! (x) = 8(x0—x) 8,41

then

101



Thus:

102

<ﬁa (XO)>‘P B

4 — ——
[ ax Y0k (1,30) 051, %) By (850—%) 81— W (v (x0) ) F
j=1

/dx-

Q

/dx-
Q

fdx-
Q

/dx-
Q

-

9% (1,%0) 9, (1,%) (8 (x0—) 810F] LFo — Ffw} (x) wa (x0)

s
Il
—_

1=

9% (1,%0) 9, (1,%) (8 (%o—%) 8 oF Fo— 010,

e,
'L

1=

0z (7,%0) 9 (,%) (8 (X0—%) 8.1 —0)

.
Il
—_

1=

(P; (I:XU)(pj (I:X) 0 (XO_X) aj,a-

e,
'L

(Na(x0) ) = 94 (5,%0) 9 (1, %0).

That is operator <N,(xo)> brings the a-component of the event probability
density.

Let Wa (t,x) := Y,(%0)W(t,X).

In that case

<ﬁﬂ(xo)>wa B Ld"ﬂld"“‘*’*(mﬂ%(xﬂ)wz(m
Wa (Xo0) Wa (X0) Wa (X)W (£,X).

Since

W, (Xo) W, (Xo) = 0

Then

<ﬁa (x0)>% —0.
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Therefore P,(xo) “annihilates” the a of the event-probability density.

5.4. Particles and Antiparticles

==y

Operator obeys the following condition:

2
(21“) Y ho (k) Z bk — Z b

This operator is not positive defined and in this case

Ey (Fy) = (Zm) Y ho(p (il cr(r,mﬁ—?igcr(ap)?) .

This problem is usually solved in the following way [250. For instance, Peskin M.
E., Schroeder D. V. An Introduction to Quantum Field Theory,
Perseus Books Publishing, L.L.C., 1995.p.54]:

Let

v (k) =v%; (k).
(k) : =1e (k).
dix : = —bg ko

kl

dz,k . :—bj k-

Ln that case:

103



es(k) = —vi(—Kk),
es(k) = —wm(-k),
bsx = —di_,
bax = —d_,

Therefore The first term on the right side of this equality is positive defined. This
term is taken as the desired Hamiltonian. The second term of this equality is
infinity constant. And this infinity is deleted (?!) [22. p.58].

s ( = Z Z ( rkers (K)exp (—i%h) 1

h
+d},’k vre (K)exp <1Ekx> )

But in this case d, x Fo# 0.In order to satisfy such condition, the vacuum element £, must be replaced
by the following:

3
Fo—}qi’o —HH(ZTCC> kﬁg.

But in this case

Ys (X) (50 # 6

1U4
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In order to satisfy such condition, operators ()s(x) must be replaced by the
following

Y (X) = 0, (%) 1=
_gg ( rkers (K)exp (12110;) +dpkvy (k) exp (igb:) )
Hence,
= /dx}[ /dxqﬁ x) o (x) =
27C
— T ;h(ﬂ (k) Zi (br,kbr,k d}nkdr,k)

And again we get negative energy.

Let’s consider the meaning of such energy: An event with positive energy
transfers this energy photons which carries it on recorders observers. Observers
know that this event occurs, not before it happens. But event with negative
energy should absorb this energy from observers. Consequently, observers know
that this event happens before it happens. This contradicts Theorem 1.5.2.
Therefore, events with negative energy do not occur.

Hence, over vacuum B, single fermions can exist, but there is no single
antifermions.
A two-particle state is defined the following field operator [23]:

L ¢’S1 (X) ¢'52 (X)
Wsi 5 (X?Y) T O, (y) 05, (Y)

And condition isn’t carried out

/dx"+% (X)W (1,%) —% W (%),
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In that case:

And

106



><( —d! ol d;_xd,_ )
(- i )
tef (k)er (p) el (p)e; (k)
< (FbIbT bixbry ) +
+ (eripbj kbj,kbr,p> }

If velosities are small then the following formula is fair.

ﬁzth(zﬁ‘:)ﬁ(ﬁﬁﬁb)

Where

And

107

Y. (] pbhbrad;p—b]ydl

Sprr—k

d —kbjp)
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Therefore, in any case events with pairs of fermions and events with fermion
antifermion pairs can occur, but events with pairs of antiftrmions can not happen.
Therefore, an antifermion can exists only with a fermion.

Conclusion

Physics is a game of probabilities in space-time. Irreversible unidirectional time
and metric space is an essential attribute of any information system, and
probability is the logic of events that have not yet occurred.
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