12. OBSERVER’S MATHEMATICS MAXWELL
ELECTRODYNAMIC EQUATIONS CHARACTERISTICS

12.1 Simplified Observer’s Mathematics Lorentz transformation

For the relative orientation of the coordinate systems K and K’, the x— axes of both systems
permanently coincide. In the present case we consider only events which are localized on the
r-axis. Any such event is represented with respect to the coordinate system K by the abscissa
x and the time ¢, and with respect to the system K’ by the abscissa ' and the time ¢, when
x and t are given. We call v the velocity with which the origin of K’ is moving relative to K.
A light-signal, which is proceeding along the positive axis of x, is transmitted according to the
equation
T=cXpt

or
T—pCXpt=0

Since the same light-signal has to be transmitted relative to K’ with the velocity ¢, the propa-
gation relative to the system K’ will be represented by the analogous formula 2’ —, ¢ x,, t' = 0.
At that the disappearance of (x —, ¢ X, t) involves the disappearance of (2’ —, ¢ x,, t'), and vice
versa. If we apply quite similar considerations to light rays which are being transmitted along
the negative z-axis, we obtain the analogous condition:

T4+,cxX,t=0
and
24, ex, =0

And also at that the disappearance of (z 4, ¢ X,, t) involves the disappearance of (z' 4, ¢ X, '),
and vice versa.

Above we introduced and researched so called Observer’s Mathematics Lorentz transforma-
tion.

Observer’s Mathematics Lorentz transformation is represented as a the folowing system of
equations, where we had to change classical approach and write down the first principal of
Special Theory of Relativity using the following equalities:

(OMLT 1)

¥ —p e Xt = XXy, (x —p ¢ Xy t)
X (e xpt) =x 4, cx,t
Yy =y
2=z

where A > 1, u > 1, and A, u are constants.
And X and p (together with x4) are the solution of the following system of equations
(OMLT 2)
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Xy (AX, (c—pv))=c+yv
X (2 =5 A Xy T2) = 29

A Xy (2 =5 1 Xy, Tg) = Xo
O<v<ec

We assume that all elements of (OMLT 1) and (OMLT 1) belong to W,.

But especially for Maxwell equations we build in this section the simplified Observer’s Math-
ematics Lorentz transformation. We consider all events below as appurtenant to W,, for some
n, and point of view belongs to W,, with m > n. Here we do not take numerical estimation of
m, but for us it is enough that W,, observer can see all sets of numbers which we operate on
each step.

We would like to say that we get relation:
= e Xt =X X, (x—p e Xy t)

where \ indicates a constant, A # 0.

Also we would like to say that we get another relation:
¥ Apexgt = p X, (x4, X, t)

where p indicates a constant, u # 0.

So, we have to write down the first principal of Special Theory of Relativity using the
following equalities:

(SOMLT 1)
¥ —p Xt =X X, (x—p e X t)
Hpex,t =px, (x4, cx,t)

where \, i are constants, A, u # 0.
We assume that all elements of these equalities belong to W,,.

The critical aspect here is that all of these statements are wrong in Observer’s Mathematics,
because Observer’s Mathematics has zero-divisors, see ? and 7. For example, if we take n = 2,
A=08and x —, ¢ X, t = 0.08 then 2’ —, ¢ X, t’ = X\ x,, (x —, ¢ X, t) = 0. Same situation
takes a place with pu. Thus, if we have |A| < 1, then the statement "the case when the relation
' —pexut = XX, (xr —, ¢ X, t) is fulfilled in general” becomes wrong. And also if we have
|| < 1, statement “the case when the relation 2’ +,, ¢ X, t' = pu X, (z +, ¢ X, t) is fulfilled in
general” becomes wrong. So, the probability of (SOMLT 1) is less than 1.

For the origin of K’ we have permanently '’ = 0, and x = v x,, t, where v is the velocity
with which the origin of K’ is moving relative to K, 0 < v < ¢. It means:

(SOMLT 2)

—cXp ' = A Xy (VX t —p ¢ Xy t)
cXp ' =Xy, (VXyt4,cxX,t)
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We assume that all elements of these equalities belong to W,,.

From here we have
“A Xy (UVXpt—peXyt) =X, (v Xy t+,cX,t)
After that we get

(SOMLT 2°)

A X (0= €) X t) + Gt = 1 X (U 40 €) X t) 0 G

where (; and (5 are the random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
So, the probability of equality

A X (v —=pnc) Xpnt)=pux, ((v+,c¢) X t)

is less than 1.
After that we get
(SOMLT 27)

_()‘ Xn (U n C)) Xnt +n Cl +n CS = (M Xn (U +n C)) Xn t +n CQ +n C4

where (3 and (4 are the random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
So, the probability of equality
—AXp (W=p)) Xpt= (X, (V+,0)) Xpt

is less than 1.
After that we get
(SOMLT 27?)

()‘ Xn (C n U) — M1 Xn (U +n C)) Xnt+n C5 = _ngl —n <3 +n (2 +n <4

where (5 is the random variable depend on n and m.
We assume that all elements of this equality belong to W,,.
So, the probability of equality

AXp(c—pv) —pu X, (V4nc)) Xt =0
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is less than 1.
After that we get

(SOMLT 277)
A Xy (c=pv)=p Xy (04, ) +5 s

where (5 is the random variable depend on n and m.
We assume that all elements of this equality belong to W,.
So, the probability of equality

(SOMLT 3)
A Xy (c—pv)=p Xy (V44 0)

is less than 1.

Furthermore, the second principle of relativity states that, as judged from K, the length of a
unit measuring-rod which is at rest with reference to K’ must be exactly the same as the length,
as judged from K’, of a unit measuring-rod which is at rest relative to K. In order to see how
the points of the 2’-axis appear as viewed from K, we only require to take a "snapshot” of K’
from K; this means that we have to insert a particular value of ¢ (time of K), e.g. ¢t = 0. For
this value of ¢ we then obtain from the first set of the equations

(SOMLT 4)

=, cx,t' =\x

x4 ex,t = px
So,

cx =2 —, A x,x
and
2 X, ' =y A X T = Xy T

We get

2Xp @' =X Xp T+ ft Xp T

and after that

2%, = (N4, ) Xp @+, (G

where (7 is the random variable depends on n and m.
We assume that all elements of this equality belong to W,,.
So, the probability of equality

(SOMLT 5)
2 X, = (N4, 1) Xp
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is less than 1.

Let’s take z(, = 0, 2} = 1, then find corresponding z and z;.
To = (8

where (g is the random variable depends on n and m.
So, the probability of equality

(SOMLT 6)
Ty = 0

is less than 1.
And

2= ()\ +n M) Xp X1 +p <9

where (g is the random variable depends on n and m.
The probability of equality
(SOMLT 7)

2= (N4, p) Xp a1
is less than 1.

But if the snapshot is to be taken from K’ (' = 0), we obtain from the second set of the

equations
(SOMLT 8)
¥ =AX, (x—pcXpt)
= p Xy (x4, ¢ Xy 1)
We get
(SOMLT 9)

T =AXpx —p XXy (€ Xpt) 4+, Cro
x’:uxnx+nuxn(cxnt)+nC11

where (j9 and (q; are the random variables depend on n and m.
And
(SOMLT 10)

T =AXp T —p A Xy (€ Xy t) +5 Cro
AXp @ = XXy (0 X0 @) 4 A Xy (1 X (€ X0 1)) 0 A Xy G110 Gio

where (;; and (;» are the random variables depend on n and m.
And
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(SOMLT 11)

x’I)\XnSC—n)\Xn(CXnt)—i-nClo
A X @ = XXy (0 X0 @) o Xy (A Xy (€ X0 1)) 0 A X Gi1 0 Gio 0 i3

where (i3 is the random variable depends on n and m.
And
(SOMLT 12)

A Xy (eXpt) = A Xy o —p 2 44, Cio
AXp @ = XXy (X0 ) 9 o Xy (A Xy —p 2" 45 Go) +0 A X G+ G2 +n Gis

And
(SOMLT 13)

)\Xn<CXnt):/\Xn.7j—nl'/+nC10
A Xy & Ay 1 X = X Xy (10X @) A 1 Xy (A X ) 0 C1a

where (14 is the random variable depends on n and m.
And
(SOMLT 14)

A Xy (eXpt) = A Xy 2 —p 2"+, Co
(/\+nﬂ) an/+nC15:/\Xn (N an) +nuxn ()\ an’) +n€14

where (5 is the random variable depends on n and m.
We assume that all elements of these equalities belong to W,,.
Let’s take x3 = 0, z4 = 1, then find corresponding 2 and ).
(SOMLT 15)
'y = (16

where (6 is the random variable depends on n and m.
So, the probability of equality
(SOMLT 17)
r5 =10
is less than 1.

(SOMLT 18)

(N A+ ) X @y = X Xy o+ b Xo A +5 Ci7

where (7 is the random variable depends on n and m.
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We have multiplication commutativity in W,,. So, we get
(SOMLT 18°)

(A -+ 1) X @ = 2 X0 (A X 1) 0 Grr
So, the probability of equality

(SOMLT 19)
(At 1) X Ty = 2 X0 (A X 1)

is less than 1.
We assume that all elements of this equality belong to W,,.

But from what has been said, the two snapshots must be identical; hence xy must be equal
to x4, and x; must be equal to 2, so that we obtain:

(SOMLT 20)
{ rg=2xa4=0

Ty =)

By (SOMLT 6) and (SOMLT 17) we know that the probability of equality

g =15 =0

is less than 1

Let’s consider the equality

T =1

By (SOMLT 7) and (SOMLT 19) we get

(SOMLT 22)
2= (A4, 1) X, x1
(At ) X @y =2 Xy (A Xy 1)
Ty =)

That means
(SOMLT 23)
AXppu=1
And we know that the probability of this equality is less than 1.

So, by (SOMLT 3) and (SOMLT 23) we have a system

(SOMLT 24)
A Xy (e —=pv) = p X, (¢4, 0)
AX,pu=1

We get
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(SOMLT 25)
f X (A X (¢ =nv)) = p Xp (1 Xp (€ +n V)
AX,pu=1

And

(SOMLT 25°)

{ (:LL Xn}‘) Xn (C_n U) +n 617: (:u Xn /u) Xn (C+n U) +n 518
AXp =1

where (17 and (33 are the random variables depend on n and m.
And

(SOMLT 25”)

C—nU4n Cr = (1t Xpn 1) Xp (€40 0) +n Cis
AXppu=1

By (SOMLT 24) we get

(SOMLT 26)
A Xy (A Xy (c—p0) =X Xy (1 Xy (¢4, 0))
AXppu=1

And

(SOMLT 26°)

{ ()‘ Xn)‘) Xn (C_n U) +n 419: ()‘ Xn ;u) Xn (C_l'n U) +n C2O
AXppu=1

where (19 and (5o are the random variables depend on n and m.
And
(SOMLT 26”)

{ (A Xn A) Xy (€ =5 0) +5 C9 = (¢4, v) +4 G20
AXppu=1

So, the probabilities of equalities
(SOMLT 27)

Cc—n v = (1 Xp 1) Xp (¢ +50)
and

(SOMLT 28)
(A XpA) Xp (c=pv) = (c+,0)
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are less than 1.

We assume that all elements of these equalities belong to W,,.

We note:

1. The solutions of these equalities exist not always (see 77 and section 2 of this book)

2. If solution of equality (SOMLT 27) exists, we don’t have uniqueness (see section 2 of
this book)

Solution of these equations in classical Mathemativs is
(SOMLT 29)

We assume that all elements of these equalities belong to W,,.
But again we note that in Observer’s Mathematics:

1. These numbers A and p exist not always. The probabilities of these numbers exist is less
than 1.

2. Even in situation, when these numbers exist, the probabilities of they are the solutions of
(SOMLT 27) and (SOMLT 28) are less than 1.

3. The probability of £=2 and =2 exist is less than 1;

4. The probability of |/¢t=% and | /¢=% exist is less than 1;

5. If u - solution exists, it is not unique.

If we go to expressions (SOMLT 1) using classical Mathematics way, we get

(SOMLT 30)
' —peXpt' =[S X (T =y e X 1)

T tn e Xt =4 [520 X (T 44 ¢ Xy 1)

We assume that all elements of these equalities belong to W,.
And
(SOMLT 31)

— c+nv
T —p e Xp th =\ [ X (T —p € Xp )
_ C—nv C—n C+nU L—‘,—'U
2 X, =/ 55 Xn T tn /o X (e Xpt) +n Co1 +n g/ T2 X0 —p /S22 (¢ Xpnt) +n Coo

where (o and (99 are the random variables depend on n and m.

We assume that all elements of these equalities belong to W,,.
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And
(SOMLT 31°)

/ ! c+nv
' —peXpth = [Em X (x —p e Xy t)

2Xnm,:\/%an_hn\/%Xn<cxnt)+n<21+n\/iizzan_n\/%xn<cxnt>+n<22+n<23

where (53 is the random variable depends on n and m.
We assume that all elements of these equalities belong to W,,.

We have to note that:
1. Even if \/zfzz or \/Z:Z exist, probability of \/c 4+, v or \/c —, v exist is less than 1;

2. The probabilities of ZJ_FZ or —= exist is less than 1.

3. The probabilities of equalities

c+,v . Ve +nv
C—pt Ve —pnv

or

\/c U ey
CH+n¥ Vet v
are less than 1 (in spite of all numbers in these equalities exist).
4. The probability of (SOMLT 31’) is equal to (SOMLT 31)is less than 1.
After that we get
(SOMLT 317
nC Xt = /S8 X, (2 —, ¢ X, t)

c—nv

' —
x = Z=n¥Xat 4 Co1 +n Co2 +n Co3 +n (o

1—, ¥Xnv
ncxnc

where (54 is the random variable depends on n and m.

We assume that all elements of these equalities belong to W,,.
We have to note that:

1. The probability of equality

o (\/c—nv+ VC+nv
nd = n
VC—pnU Ve +p v Ve —pnv

) X X

is less than 1.

2. The probability of equality
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VC—n¥U  AC—p U Xp/C—pv
Vet v N VC—n U Xy /CHpv

is less than 1.

3. The probability of equality

VCtn v \CHp U Xpy/Ctuv
Ve—nv B VCFn U Xy /C—p v

is less than 1.

4. The probability of equality

VC—p U Xy VCHnv= \/(c—nv) Xy (€45 v)
is less than 1.
5. The probability of equality
(c—pv) Xp(CHpv)=cXpc—pv X,v

is less than 1.

6. The probability of equality

UV Xy U

VEXpC—p U Xy =0CXp4/1l—p

C Xy

is less than 1.

7. The probability of fraction’s existing

is less than 1.

8. The probability of equality

\/c—nv_i_ \/c+nv)x 2Xx
n n = —
VC+nv VC—nU 1 — vXav

N exne

is less than 1.

9. The probability of equality
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VC—nU Ve -+, v

VC—nU \VC+nv

Xp (€ Xpt) —p ~F——= (cxnt)=(

XTL n
Ve +n,v VC—nU Ve -+, v C—pU

is less than 1.

10. The probability of equality

U Xy (e Xpt) =Xy (VX 1)

is less than 1.

11. The probability of equality

(m m) o (¢ 50 1) —2 X, (v X, 1)
—n n \C Xn =
\/C+nv vVC—nU 1 —n 'Zin'lcf

is less than 1.
And
(SOMLT 31°)

/ ! c+nv
' —p e Xt =[S X (T —p € Xp t)
II

— _Z—nUXnt + C25
n

VX nv
Mexnpe

) X (¢ Xp 1)

where (o5 = (o1 45 (o2 +n (o3 +1 (24 1s @ random variable depends on n and m.

We assume that all elements of these equalities belong to W,,.

If we go another way starting from the expressions (SOMLT 1) and again using classical

Mathematics way, we get
(SOMLT 32)

Chnt s (T —p € X )

c—nv

-, cx,t' =

&‘

=2 X (e Xp ') = /S22 X T = /22 X (€ X 1) F Cos —n \) 20 X0 T —n ) 2% X (€ X t) +n a7

where (56 and (o7 are the random variables depend on n and m.

We assume that all elements of these equalities belong to W,,.

And
(SOMLT 32’)
T —,cx,t' = ?_LZZ Xp (X —pexpt

) Xn(CXnt’):\/iVi:Z X T —n ﬁvi"” Xp (¢ Xn t) 40 Co6 —n \/7“;:7; Xp T —p \/L;ZZ
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where (55 is a random variable depends on n and m.
We assume that all elements of these equalities belong to W,,.

We have to note that:
1. Even if \/ifZZ or \/ZZZ exist, probability of \/c 4+, v or \/c —, v exist is less than 1;

2. The probabilities of ZJ_“‘Z or — exist is less than 1.

3. The probabilities of equalities

c+n,v Ve -+, v

C—pnV AC—pv

or

\/ C—nV  AC—pU

CH+nv  etpv

are less than 1 (in spite of all numbers in these equalities exist).

4.The probability of (SOMLT 32’) is equal to (SOMLT 32)is less than 1.
After that we get

And

(SOMLT 327)

=, cx,t = i—Zan(x—ncxnt)
——2 _Xnpxt+nt
t =~ 4, o

1— VX nv
Nexpe

where (99 is the random variable depends on n and m.

We assume that all elements of these equalities belong to W,,.
We have to note that:

1. The probability of equality

\/c—hlv>< c—nvx
\Ve—npt "

is less than 1.

2. The probability of equality

VC—nU  AC—pU Xpy/C—pv
Ve+tn v N VC—n U Xp/CHp v

is less than 1.
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3. The probability of equality

Vetnv N CtHav Xpetuv
VE—ntU  ACHnU XpnC—pv

is less than 1.

4. The probability of equality

Ve —p U Xy VCHnv= \/(c—nv) Xy (€45 v)
is less than 1.
5. The probability of equality
(c—pv) Xp(cHpv) =cXpc—pv X, v

is less than 1.

6. The probability of equality

V Xp U

VEXpC—p U Xy =20Xp4/1l—p
cXpc

is less than 1.

7. The probability of fraction’s existing

VX U
c X 1—,, &ob
n M exne

is less than 1.

8. The probability of equality

\VC+nv \/c—nv) y
nd =

(m_nm e X1/l — VXV

is less than 1.

9. The probability of equality

is less than 1.
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10. The probability of equality

—2 X, (¢ X, t)

\e—npv \/c—i-nv) y ( « t)
n n \C Xp =
VC -+, v Ve —pnU 1 — vXav

n expe

<_

is less than 1.

So, simplified Observer’s Mathematics Lorentz transformation may be represent as the fol-

lowing:
(SOMLT 33)
( ) x—pUXnpt
T = N +n Co5
MNexnpe
——2 _Xnpzt+nt
! cXpc T n
= e +n C29
N exnpe
r_
Y=y
\ 2=z

We assume that all elements of these equalities belong to W,.

And the probability of standard Lorentz transformation expression

(SOMLT 34)
() T—pUXnt
T = 1— VX nv
M exnpe
t/ _ _cxvncX”x+”t
N
!/
y =Y
7=z

is less than 1.
We assume that all elements of these equalities belong to W,.

Simplified Observer’s Mathematics Lorentz transformation (from coordinate system K’ to
coordinate system K) may be represent as the following:

(SOMLT 35)
3 2 v ’
T = —;r_" :X"jv +n (30
%X;;’Tnt’
= =% +n (31

1—, vXnv
N exnpe

y=1y
z =2

\
where (30 and (3; are the random variables depend on n and m.
We assume that all elements of these equalities belong to W,,.

And the probability of standard Lorentz transformation expression (from coordinate system
K’ to coordinate system K)
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(SOMLT 36)

! /
_ T HnvuXnl
x 1—, vXnv
ncxnc
t— ox anIl+nt/
- _ uXnv
1 ncxnc
y=1y
/
z =2z

is less than 1.

We assume that all elements of these equalities belong to W,,.
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12.2 Simplified Observer’s Mathematics Lorentz transformation of
electromagnetic fields

Also as we showed above we can write down simplified Lorentz transformation in Observer’s
Mathematics as the follow:

(SOMLT 33)
( )  x—pUXnpt
T = e +n G5
o e
——Y X,z
! __ cXpc T n
= 1 oxnv +n <29
N expe
/
y =y
\ 2=z

and inverse

(SOMLT 35)

_ $/+nv><nt/
= e +n C30
M exnpe

__ cXnpc
t 1_, vXnv n C?’l
M exnpe
o
y=1y
z=2

v
ﬁ:_
C
and
1
fy:
1_n(/8 Xnﬁ)
and
a:ﬁx,Ly

And rewrite simplified Lorentz transformation in Observer’s Mathematics as the follow:

(SOMLT 33°)
cXptl =79 Xy (e Xyt —p B X x) +5 (32
=X, (x—p B Xpn(cXpt)) +n (33
Y=y
2=z

and
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(SOMLT 35°)
CXpt =X, (C Xnt/+nﬁxnxl)+n<34
xr =7 Xn (1:/ +n 6 Xn (C Xn t/)) +n CSS
y=1y
z=2

where (39, (33, (34 and (35 are random variables depend on n and m.
So,
(SOMLT 33”)

CXnt/Z’an(CXnt)—n(’anﬂ) X T +n (36
a' = —(y Xn B) X (€ Xp t) +n Y Xn T 40 (37
Y=y

Z =z

and
(SOMLT 35”)

antzﬁyxn(cxnt/)"i‘n(fyxnﬁ) X ' 45 (38
l':(’y Xnﬁ) Xn (C Xnt,) +n7xnx/+ng39
_ /
y=y
z=2

where (36, (37, (33 and (39 are random variables depend on n and m.
So, the probability of correctness of the following system

(SOMLT 33”°)
cXptl =79 X (cXpt) = (7 X0 B) Xp @
==y XnB) Xp(cXpt) 40y Xpnx
Y=y
Z =z

is less than 1.
And the probability of correctness of the following system

(SOMLT 35”°)
cXpt =" Xy (X t) 4, (7 X0 B) X &
z= (7 XpB) Xpn (¢ X t') +n 7y Xy '
y=1y
z=12

is less than 1.

Let’s consider the Lorentz transformation matrix from coordinate system K to coordinate
system K’ in classical Mathematics (see (SOMLT 33”)):
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Y - Xn 6 O 0
_ i Ty xaB gl 00
(INV1)L=L, = 0 0 10
0 0 0 1
If we denote column
cXpt
T
Kvaria es —
bl y
z
as
w°
1
w
W = w?
w?
and if we denote column
c Xyt
:C,
K;ariables = y/
Z/
as
w/O
w/l
W' = w'?
w’
If we introduce column
(36
1 | Ger
0= 0
0
then we get the simplified Observer’s Mathematics Lorentz transformation on matrix form:
(INV 2)

W' =L x, W+, Q!

We assume that all elements of this equality belong to W,,.
So, the probability of equality
(INV 2%)
W' =Lx, W
is less than 1.

Let’s coordinates of vectors E, H and j in coordinate system K will be
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E ::(Z;xal;yalsz)7I{ - (}{x7]¥yal¥é)a3-:: (J;7<]yaJ;)

and in coordinate system K’ will be

E=(E,E, )= (H, H,H,),J=(J,J,,J.)

xT? y? z
As we introduced above the electromagnetic field tensor /' = F%* may be represent in

coordinate system K as

0 E, E, E,
—-E, O H, -H,
-F, —H, 0 H,
-£, H, —-H, 0
Let’s the electromagnetic field tensor in coordinate system K’ is F' = F'i,
By (N11) and (IN12) we get
(INV 3)

(L18) F = Fik =

F' = (0w |ow® x,, 0w Jow') x, FF +, QF
where 7,7 € (0,1,2,3) and summation is by all k£, € (0,1,2,3),

and where

Gss 39 Cao Can
O, =Y = Gz Caz Caa s

C46 C47 C48 C49
CSO C51 <52 C53

where (3, ..., (53 are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
So, the probability of equality
(INV 3°)
F'= F'" = (0w Jow® x,, 0w Jow') x,,
is less than 1.
We can write down now
(INV 4) | )

F' = F'" = (Li x,, L]) x,, F" +,, QY
where again 7,5 € (0,1,2,3) and summation is by all k,1 € (0,1,2,3),
and where

Ga Css Cs6 Go7

0y = QO = Gss oo Ceo Cot

B C62 C63 (64 C65
C66 C67 C68 C69
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where (4, ..., (g9 are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
So, the probability of equality
(INV 4°) ‘

F'=F"% = (Li x, L]) x,, F*
is less than 1.
Le.
(INV 5)

F'=Lx, (Fx, L") 4+,Q3 =L x, (F x, L) 4+, Q3

because

So, the probability of equality

(INV 57)
F'=Lx, (F x,L)

is less than 1.

And we get
(INV 6)
F'=C+4, W
where
O =
0 E, v X By — o X H, v X B, +p o Xy, Hy,
—FE, 0 —a Xy By 4+py Xy H, —ax, E, —,vx,H,
—Y X By +pax, H, ax, E,—,vx,H, 0 H,
Y Xy B, —pax, H, ax,E, +,vx,H, —H, 0
and

Cro Cr1 G2 Grs
_ O _ Cra Crs Cr6 Crr
U e A

C82 C83 C84 CSS

where (79, ..., (g5 are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
So, the probability of equality

(INV 6°)
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F/

0 E, Y Xp By —p o X, H, v Xp B, +n o Xy, Hy
—E, 0 —a Xy By +py Xy H, —ax, E, —pv %, H,
=Y Xp By +pax, H, ax, BEy—,yx, H, 0 H,
Y Xp B, —pax, H, ax,FE,+,vx,H, —H, 0
is less than 1.
And we get
(INV 7)

E, = E; +, (s
B, =7 Xy Ey —p Xy H, 4, (g7 =7 X0 By = (v X0 8) X Hz 40 Car
E, =Xy E, 4y o Xy Hy +1, Gss =7 X5 E. 45 (7 X4 8) X Hy 44 Css
H,, = H, +4 Cso
Hy = a Xy B, 447 %o Hy +0 oo = (v Xn B) X5 Bz 407 Xn Hy +4 Coo
H, = —a Xy, Ey+,7 Xp Hy 45, Co1 = — (7 X0 8) X Ey 407 X0 Hy +5, (o1
where (gg, ..., (91 are random variables depend on n and m.

So, the probability of equalities
(INV 7°)

E =E,
E?’szany—nozanzzvany—n(yxnﬂ) X H,
E. =y X, E, +,ax, H =7 %, E, +, (7 X,, 8) Xy, H,

H = H,

H;:aanz+n7any:(7xnﬁ) Xp B, 40y %y H,
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H;:_O‘ XnEy_l'n’Yanz:_(’yxnﬁ) X”Ey+",yX”HZ

is less than 1.

Let’s consider now the Lorentz transformation matrix from coordinate system K’ to coordi-
nate system K in classical Mathematics (see (SOMLT 35”)):

Y X8 00
aNveyr=ri= [17F 7 00

0 0 10
0 0 0 1
If we introduce column
Cas
n C39
@ = 0
0
then we get the simplified Observer’s Mathematics Lorentz transformation on matrix form:
(INV 9)

W=1L x, W +, Q"

We assume that all elements of this equality belong to W,,.
So, the probability of equality

(INV 97)
W =1L x, W

is less than 1.

The electromagnetic field tensor £/ = F'** may be represent in coordinate system K’ as
0o E E E

—-E. 0 H, —H,

-k, —H, 0 H,

~E, H, —H, 0

F/ — F/ik —

The electromagnetic field tensor in coordinate system K is F' = F,
By (N11) and (N12) we get
(INV 10)

Fi = (ow' Jow™ x,, 0w’ Jow') x,, F™ +, Q7
where 7,5 € (0,1,2,3) and summation is by all £, € (0,1,2,3),

and where
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G2 Co3  Gos  Cos
Q —qii_ |6 G Cos  Gog
2 Goo Cio1 Gio2  Cios

C104 C105 C106 C107

where (g, ..., (107 are random variables depend on n and m.
We assume that all elements of this equality belong to W,.
So, the probability of equality
(INV 10%)

F = F9 = (0w /ouw'™ x,, 0w’ Jow") x,, F™®
is less than 1.
We can write down now
(INV 11)

F=F9 = (L %, L) x F* +, Qy’

where again 7,7 € (0,1,2,3) and summation is by all k,1 € (0,1,2,3),

and where

Gos Goo G0 Cin
Qé:Q;ij: Gz Cus Cua Cis

CllG Cll? C118 C119
CIQO C121 <-122 C123

where (ios, ..., (123 are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
So, the probability of equality

(INV 117)

F=F9 = (L}l x, L) x,, F*®

is less than 1.
Le.
(INV 12)

/

F=1L %, (F %, I 4, Qg = L' x,, (F" %, L) 4,

because

L/T — L/

So, the probability of equality
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(INV 127)
F=1L x,(F x,L

is less than 1.

And we get
(INV 13)
F=C+,Q,
where
"=
0 E, VX By o Xy Hy v Xp B, —p o Xy, Hy,
—F, 0 a Xy By +ny Xy Hy, ax, B, —y v %, H,
—Y Xy By —pax, H, —ax,E,—,vx,H, 0 H,
-y Xp B, +pax, H —ax,E, +,yx,H, —H, 0
and

6124 <125 C126 C127
Q’ _ Q’ij _ C128 <129 C130 C131
: : C132 €133 C134 C135

C136 C137 C138 C139

where (94, ..., (139 are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
So, the probability of equality

(INV 13%)
F =
0 E, VX By +n Xy H, v Xp B, — o X, Hy
—F, 0 a Xy By +pyx,H, ax, B, —,v X%, H,
Y Xp By —pax, H, —ax,E,—,vX,H, 0 H,
-y Xn B, +pax,, Hy —ax,E,+,vx,H, —H, 0
is less than 1.
And we get
(INV 14)

E, = E, +, Guo
Ey =7 Xn EZ/J +na XnH,; +n C141 =7 XnE; +n (7 Xn 5) Xn H; +n C141

E, =% B, —paXn Hy +n Cuao =7 X0 B, =5 (7 X5 8) X5 Hy +0 Claz
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H, = H, +, (i3
Hy = —x Xy E,; +n Y Xn HZ,/ +n 6144 - (_’7 Xn 5) Xn E; +n Y Xn H; +n C144
Hz =0 Xy E; +n’7 Xn H; +n C145 - (’7 Xn B) Xn E:; +nV Xn H; +n <145
where (140, ..., (145 are random variables depend on n and m.
We assume that all elements of these equalities belong to W,,.

So, the probability of equalities
(INV 14°)

E,=E
By =5 Xn B 4o x, H, =y Xy B, 4, (v X B) X, H.,
EZ:WXTLE;—nozXnﬂézvan;—n(yxnﬂ) an;/
H, = H
Hy = —a X, E, +,7 X Hy = (=7 X 8) X0 E, +n v ¥ H,

H, =a X, B +,7 Xy H, = (7 X 8) X5 B} 407 X H,

is less than 1.
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12.3 Observer’s Mathematics Maxwell electrodynamic equations
invariance under Simplified Observer’s Mathematics Lorentz

transformation
As we showed above we can write down Maxwell equations in Observer’s Mathematics as the
follow:
(M17)
1
rotE = —— x, O0H /0t +,, &40
c
(M2’)
divH = §30
(M3?)
1 4 %, .
rotH = - Xn 8E/3t +n ﬂ Xnl+tn 642
c c
(M4)

divE = (4 Xn 7T) Xn P +n 51(1)2

Now we start to investigate the simplified Observer’s Mathematics Lorentz transformation
invariance of Maxwell equations
Let’s start from
(M17)
rotE = —% X, OH /Ot 4, £40

and

(M2’)
divH = 630

Let’s take such measurement units where ¢ = 1 and corresponding with this condition v < 1

In coordinates of system K we get

0H,/0x +, 0H, /0y +, 0H,/0z = &3

Let’s see how this equation may be written down in coordinates of system K’.
We get
(INV 15)

OH! /0x' = OH,/0x" +, (a6 = OH, )0z X, Ox /0" +, OH, /Ot X, Ot/0x" +, C1a7 =

- aHx/ax Xn Y +n aHx/at Xn (_5 Xn 7) +n C148

Khots, mathrelativity.com Page 27



8H;/8y/ = a((ﬁ Xn 7) Xn Ez Y Xn Hy)/ay+n<149 = (anr)/) ><naEz/ay+n7xnaHy/ay+n<150

aH;/azl = a<_(ﬁ Xn '7) Xn Ey +n Y Xn Hz)/az+n<151 - _(6Xn7) XnaEy/aZ“i_n'yXnaHz/aZ+nC152

And
(INV 16)

OH,/0x' +, OH, /0y +, OH/02" = v x,, (0H,/0x +, OH, /0y +, OH./0%) +n Ci53+n

+n(ﬁ Xn ’y) Xn (—8Hx/8t +n 8EZ/8y —n aEy/aZ) +n Ci54 +n Ci55

where (47, ..., (154 are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
So, by (M1”) and (M2’) we get

(INV 17)

OH. [0z 4, 3H;/3?/ tn OHL/0Z" = 7 Xy &30 +n (B X0 ¥) X Edg +n Ci53 +n Cisa +n Ciss =

= 5156

where (355, (156 are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.

So, we proved

THEOREM 12.1. Mazwell equation (M2’) is invariance under simplified Observer’s Mathe-
matics Lorentz transformation, i.e. has the same expression in coordinate system K and in

coordinate system K', but difference is only in random variables &30 and (156 having different
distribution functions.

By (M1”) we get
(Ml”’)
OE. /0y —n OB, [0z +, OH, /0t = &},

OB, )0z —, O, /0x +, OH, /0t = €2,

OE,/0x —, OE, /0y 4+, OH. /0t = &,
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We get

(INV 18)
&l = OE. /9y —, OE, 0z +, OH, /ot =

= 0(y Xn B, —n (v X0 ) Xn H;)/ay/ —n (7 Xn E; Fu (v Xn B) X H.) /02 4+

o OH' /0t %, Ot |0t +y, OH' /02’ X, O’ |Ot 41 Cis7 =

=9 X OEL[Oy" — (v X B) X OH, /Oy —p v X OF, /02" —p, (v X B) Xy, OH_ /02 4,

+naH;/at/ Xn Y +n 8H;/8x’ Xn (_ﬂ Xn 7) +n Cl57 +n C158 =

=YX, (0F, /0y —n0F, /02" 4+,0H,, | Ot") = (v % nB) X n(OH,, /Oy +,0H | 02'4+,0H,, | 03" )+ C157+nC158 =

=79 Xn (8E;/8y' n 8E7;/82/ ‘l'n 6H;/at/) +n (’7 Xn 5) Xn Cl56 +n C157 +n <158
ILe.

(INV 19)
OE./0y —n OE, /02" +, OH. /Ot = ({5

where (57, (158, C1159 are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
Let’s take second equation from (IM1”?)

(INV 20)
630 = 8EI/8Z —n aEz/aT +n 8Hy/8t =

= 0F, /07 —,0(y Xn E. = (v X B) Xn H,)/OU'x,0t' | 01—, 0(y Xy, E. =y (v X B) X Hy) /02" x,,02" |04,

Fn (=7 X B) Xn ELAn Y X H))JOUX 00 | 0t400((= % B) X ELA4n ¥ X H)) /02! %0 | 0l4nCr0 =

= 0E, /07 — (v Xn (=7 X B)) X0 OF./Ot" =, (v X0 B) X (v X B) X OH, /Ot'—,
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—n(Y Xn ) Xn OEL[0x" 4 (7 X0 B) X ) X OH, /02" +,
T (=7 Xn B) Xn7) X0 OFL /O 4 (v X ) X OH,, [0+,
Fn((=7 X0 B) Xn (=B X0 7)) X5 OF, /07" +0 (v X0 (=B X0 7)) X0 OH, /02" +,, Gio1 =
= OF,)07 —, O, /03’ +, OH! [0 +, Cio

Le.

(INV 21)
O, )07 —, OF. 0z +, OH! |ot' = (%

where (160, Ci61, C162, Cfg,g are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
Let’s take third equation from (M1””)

(INV 22)
520 = aEy/&E —n 3Ex/3y +n 8Hz/6t =

= 0y Xn By 44 (v X B) X HL)[Ot' <, 0t | 024-,0(y X By 0 (7 X B) X H.) /02" %, 02" |0 —),OF, |0y +,,

F00((7 Xn B) X By 4 vy X HL) JOU %, 0t [Ot4-,0((7 X B) X By A v X HL) /02" %, 02 [0+, (163 =

= (7 Xn (=B Xn 7)) Xn 8E;/0t' —n (7 X0 B) X (v X B)) X OH_ /Ot +,

(Y X0 V) X0 OE, /02" 44, (v X0 B) X 7) Xn OH |02’ =, OE, |0y 0 (7 X0 B) XnY) Xn O, /Ot +,,

+n(7xn'7) XnaH;/at/“’n(('Vxnﬁ) Xn(_'yxnﬁ)) XnaEg///ax/+n (’7Xn(_VXnB))aH;/axl‘{’nClM =

= 0E,/0x" —, OF, /0y 4, OH_ /0t +, Cie5
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Le.
(INV 23)

O, |0z —, OE, /0y +, OH. /0t = (75
where (163, Ci64, Ci65, Cf’59 are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
So, we proved the following

THEOREM 12.2. Mazwell equation (M1”) is invariance under simplified Observer’s Mathe-
matics Lorentz transformation, i.e. has the same expression in coordinate system K and in

coordinate system K', but difference is only in random vectors 39 and (159 having different
distribution functions.

Let’s go now to the second pair of Maxwell equations
(M3°)

1 4 %, .
rotH = - Xn (9E/8t +n T Xnl +n£42
& &

and
(M4’)
dZUE = (4 Xn 7T) Xn p +n 562
and investigate the simplified Observer’s Mathematics Lorentz transformation invariance of
these equations.

We can assume that

In this case we can rewrite
(M3”)
1
rotH = — x,, OE/0t +,, &40
c

and

(M4”)
divE = 662

And again let’s take such measurement units where ¢ = 1 and corresponding with this
condition v < 1.

In coordinates of system K we get

OE,/0x +, OE, /0y +, OF,/0z = &
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Let’s see how this equation may be written down in coordinates of system K.

We get
(INV 24)
OE. |0z’ = OE, )0z X, 0307 1 OE, Ot X, Ot/05" +1 Cres =
=7 Xn 8E$/8$ +n (5 Xn 7) Xn 8Ex/at ‘l‘n C167
8Egl;/ay/ - 8(7 Xn Ey n (’7 Xnp B) Xn Hz)/ay +n §168 -
=7 Xn aEy/ay —n (’7 Xn /8)8Hz/ay +n 6169
3E;/8Z/ = 8(7 Xn By +n (7 Xnp B) Xn Hy)/az +n Ci70 =
=7 Xn aEz/aZ +n (’7 Xn B) Xn 8Hy/82 +n €171
And
(INV 25)

OE. |0x' +, 8E;/8y’ +, OF. )02 = X3, OE, /0 41 (B X0 7y) X OE, /0t 4+, C167+n

+n7 Xn aEy/ay n (7 Xn ﬁ)aHz/ay +n C169 +n Y Xn aEz/aZ +n (7 Xn 6) Xn aHy/ﬁz +n <171 =

=Xy (0B, /0x+,0E, /0y +,0E,[0z) +, (7 XnB) Xy (0H, /02—, 0H, /0y +, OF, [ Ot) 41, (172 =

=7 Xn 562 _'_n (7 Xn 5) Xn 542 +n C172

Le.
(INV 26)
aE;/ﬁx' +n 8E;/8y' +n 3E;/82’ = C173
where Ci66, C167, C168, G169, G170, G171, G172, C173 are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.

So, we proved the following
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THEOREM 12.3. Mazwell equation (M4”) is invariance under simplified Observer’s Mathe-
matics Lorentz transformation, i.e. has the same expression in coordinate system K and in

coordinate system K', but difference is only in random wvectors & and (73 having different
distribution functions.

In coordinates of system K and by (M3”) we get

(M3”7)

0H,/0z —, OH./dx —, OF, /0t = &,

OH,/0x —, OH, [0y —, OE. /0t = &},

Let’s see how these equations may be written down in coordinates of system K.
We get

(INV 27)
&, = 0H, /0y —, OH, )0z —, OF, /0t =

= (v Xn B) Xn By +ny X H.) [0y =1 O((—=7 X B) X B 4y X H,) /02" —,,

—nOE, Ot +,, G174 =

= (7 Xn B) Xn OE, JOY 4 v X0 OHL/OY 40 (v X ) X OF. 02" =, v X, OH,, 02—,

—WOEL [0t X, Ot |0t —, OF. )02’ X, 03 JOt +p Cizs =

= (v Xn B) X0 OE, [0y +0n 7y X OHL[OY 1, (v X B) Xy OE. /02" —, v Xy OH, /02" —,

—nY Xn 8E;/8t’ —n (-’)/ Xn 5) Xn 8E;/8x' +n C176 =

= (vXnB) Xn(0E, /02" 4+, 0E, |0y +,0E. | 02" ) +ny xn(OH. /Oy —,0H, | 02' =, OF, | Ot") 4+, (177 =
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= Xn B) Xn Q73 +a ¥ Xp (OH. /0y —p 8H;,/32, —n OEJOt') +n, Cirr

Le.

(INV 28)
OH./0y —n OH, /07 —, OF, /0t = Cirg

where Ci74, Ci75, Ci7e, Ci77, C1178 are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
Let’s take second equation from (IM3”?)

(INV 29)
522 = aHx/aZ n 8Hz/8x n (9Ey/8t =

= 0H. /02" —,0((7 Xn B) Xn Ez; +n 7y X HL) /Ot X, 0t |02 —5,0((7 X0 B) X, Eg/, +n 7y X HL)/0x' %, 02" | Dz —,,

=00y Xn By (v X0 B) X HL) [OU X0 |0t —=0,0(7y X B}, 44 (v X B) X H.) /02" %, 02" | Ot4-1 (179 =

= 0H, /02" —, ((7 Xn B) Xn (=7 Xn B)) Xn aEg///at/ +n (7 X0 B) X (7)) Xn OH./Ot'—,,

—n((7 X0 B) Xn (7)) Xa 8Eg///ax/ —n (¥ Xn ) Xn OH./0x")—,

—n (Y X ) X5 OB /O —3 (7 X5 B) X (7)) X OHL/ O+,

Fn((V X0 B) X0 7) Xn 3E;/a:(:/ +n ((7 X0 B) X (v X B)) X5 OH /02" +1 G180 =

= 0H. /02 —, OH./0x' —, 3E§,/8t' +n G180

Le.

(INV 30)
OH. /02 —, OH. |0z’ —, OE, Jot' = (2

where (79, (150, (g are random variables depend on n and m.

We assume that all elements of this equality belong to W,,.
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Let’s take third equation from (M3”?)

(INV 31)
&y = 0H,/0x —, 0H, /0y —, OE. [0t =

= 0((—=y Xn B) Xn B +n 7y Xy H,)) [0t <, 0t | 024,0((—=Y X ) X B 4y X H) /02" %, 02" |0z —,

—nOH, [0y —n,0(y Xn B, = (v X B) X H,)) [0t 3,0 [Ot—0,0(y X B, = (v X0 B) X H,)) /02" %, 02 [0+,

+nC181 = (<_7 Xn ﬁ) Xn (_7 Xn B)) Xn aE;/at/ +n (7 Xn (_7 Xn B)) Xn GH?’J/@t’—i—n

(Y Xn (=7 Xn B)) X5 OO 44 (v X5 7Y) X 8H;/(9:E/ —n OH, /0y —,

—n(Y X0 Y) Xn OOt 4, (7 Xn (7 X0 B)) Xn (9H;/at'+n

"‘n(('y Xn (7 Xn 6)) Xn aE;/axl n ((7 Xn 6) Xn ('7 Xn ﬂ)) Xn aHgl//ax/ +n C182 =

= 0H, /0" —, OH, [0y —, O /Ot 4 Cis3

Le.
(INV 32)

0H, [0z’ —, OH, /0y —, OE. /0t = Cog
where (31, Cis2, (183, (g are random variables depend on n and m.
We assume that all elements of this equality belong to W,,.
So, we proved the following

THEOREM 12.4. Mazwell equation (M3”) is invariance under simplified Observer’s Math-
ematics Lorentz transformation, i.e. has the same expression in coordinate system K and
in coordinate system K', but difference is only in random vectors &5 = (&ly, &%, Ey) and
Cirs = (Clogy Chrgy Ciog) having different distribution functions.
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