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The Lorentz transformation in a four-dimensional space-time between
systems ©® and © , assuming that system ® moves with respect to ©

at a velocity V =V€,, is as follows:

t = V- ]/ﬂc_lxl

e o — Bt

fl y, = yPe W
x2 = x2

X; =X,

1
J1-52

The formula for )?1 leads directly to the contraction of length which is now

\%
,where f=—<1and y = >1
C

interpreted verbatim, thereby its cognitive value is limited. To cope with
the problem, we will introduce a postulate which is justified by the space
structure:

The postulate of change of orientation of mirror spaces:

Contraction of length at the Lorentz transformation results from the fact
that the angle between the normals to boundary hypersurfaces (mirror
space) of systems moving with respect to each other is different from zero.

FIG. 1

Directly from the postulate, it follows that the length of a rod, as measured
in the system with respect to which it is at rest, is constant.
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Therefore, in the figure X] denotes a projection of the rod which is at rest
in system ® onto the mirror space of system @ . This means that
measurement of the length of the rod which is in system ® is a

measurement of its projection onto the mirror subspace of system ® .

From the figure, it follows:

N
cos®, = 7" 7
(1-p*)+sin*@, =1 @)
sin®, = f

v -1
Therefore, using the time dilatation formula At = Y Al‘, we have:
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Summing up, an observer in system ® who analyzes a phenomenon

consisting in the propagation of a beam of light in system 6 along a rod of

the length [ takes into consideration® time Af and a projection of the rod
X1 onto the mirror spaces of system ® or the length of the rod [ and

time Af in system © . These quantities have been transformed because

the angle @v between the normals to the boundary hypersurfaces of

systems moving with respect to each other is different from zero.

It is then clearly and obviously seen, that the measurement of the rod’s
projection on the hypersurfaces of the system leads to introduction of
erroneous notions of length contractions and time dilatation.

It must be emphasized expressly that physical coordinate systems are
connected with physical objects which define boundary hypersurfaces in
their neighborhood. Therefore, special attention should be paid to domains
of determinancy of a given local coordinate system which is connected
with the given physical object.

Consequently, the following definition of a physical coordinate system is
introduced:

Definition of a physical coordinate system

! Since the distance to be traversed by the light is ,shorter”, we have to ,lengthen”
the time lapse to maintain constant light’s speed.
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A physical coordinate system, connected with a given physical object which
occupies region U , is the map (U, 7/) defined on U 2

In the case referred to above, system ® was related to a rod and the rod
was at rest.

From the postulate of change of orientation for mirror spaces of a system
moving at a velocity V in respect of another system, it follows that physical
objects which are connected with physical systems have an effect on the
geometry of space. The objects referred to above are built of a huge
number of space channels which change their orientation thus leading to a
change in the orientation of boundary hypersurfaces in the entire system.

To determine the orientation of a space channel moving with respect to

system © , we will assume that a space channel connecting different
mirror subspaces, which is in a region without gravitation3 is at rest if it is

orthogonal to the mirror subspaces of system ® .

Let us explain that system © is a physical coordinate system, therefore, its
related space channels U®7i define boundary hypersurfaces which are
orthogonal to them. Under the circumstances, if we consider space channel

U, which is parallel to channels Uy ; , the former is also orthogonal to the

boundary hypersurfaces determined by channels UG),i )

Directly from the figure, it follows that the space channels connected with

system ® form a zero angle with the normals to hypersurfaces “N and

ﬂg and they form angle ®v with respect to hypersurfaces N and” N

A different situation takes place when we consider the motion of a single
space channel in system © . In that case, depending on velocity, the space

channel is inclined at an angle of®v to the normals of boundary

hypersurfaces although, this time, their orientation remains unaffected.
Under such conditions, the space channel will be carrying out a resultant
motion (precession and nutation) which, in quantum mechanics, is equated
with waves of matter because of the indeterminancy of its position and
momentum.

The issue will be considered in more detail in another chapter, although
one can see just now why it is not possible to exactly establish the position
of an elementary particle in motion. It will do for the purpose to realize the
fact that the position of a moving space channel is determined by means of

% See “The effects of gravitation” and “The geometry of the effects of gravitation”.
®In the chapters to follow we will see that a space channel at rest in respect of an
astronomical object which is a source of gravitation field is not orthogonal to
boundary hypersurfaces.
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three spatial coordinates although a much higher number of such
coordinates should be used®.

m

“N

FIG. 2

Shown in the Figure is a space channel, moving at a velocity V relative to

the physical system ©® :

v=(Ve)e (@

, for which angle ©  is defined as a directed angle ® = 4(16,64).

Transformation Dt of coordinates from system ® to © s a

transformation resulting from rotationB® of system ©® in plane

L(€1,€4) around the invariant plane L(ez,%) and translation Ct in

system ©® :
D, =C,Bg (5)
, Where
CX =X+t (6)
, and
cos®, 0 0 sin®,
B 0 1 0 0
= 7
o 0 0 1 0 (7)
-sin®, 0 0 cos®,
, Where:

4 Although the issue will be tackled in a different chapter, we can say just now that
six space coordinates are required for determining the locations of the ends of
space channels alone.
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sin®, = f

., 3 (8)
cos® =y =4/1-p4

In the matrix form, the transformation of the coordinate system takes the
following form:

vt cos®, 0 0 sin®, | X

D.<CB 0 0 10 0 X, )
= = —+ _
R R 0o 01 0 |x
0 —-sin®, 0 0 cos®, | X,

Generally, let us consider velocity in an arbitrary three-dimensional
direction:

V=ve +v,e, +vse, :(‘_;‘el)el +(‘7|ez)ez +(\7\e3)e3 =

:H?/Hcosale] +H17Hcosa2e2 -|-H\7Hcosot3e3 zﬁ(‘;el —l—ﬁe2 +‘§e3j = (10
)

=[v|p

and turn the four-dimensional coordinate system in plane L(V,€4)

through an angle of © .

In order to do sos, let us reduce the turn in plane L(\_/",€4) to a turn in

plane L(€;,€,), using two consecutive turns B,B,:
B,=B, B, 'B, B,B, (11)

Transformation of the coordinate system will take the form:

D,=CB,=CB, B, B, B,B, (12)

Turn B, is a turn of the coordinate system around the invariant

Y,

[ 2 2
V2 +V3

hypersurface L(€1,€4) through an angle of Sina =

® Quaternion algebra may be used as well.
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_ . . )
V. V.
O 3 2
\/vzz v \/vzz +v)
0 2 3 0
2 2 2 2
\/v2 +, \/v2 +v,
0 0 0o 1

, and then a turn Bﬂ around the invariant hypersurface L(€2,€4)

[ 2 2
VY2tV

through an angle of sin ff = " ”

_ . - _
v 0 VvV, tV 0
M M
0 1 0 0
Bﬂ = [ 2 (14)
_ vV, tV; 0 4 0
I M
L 0 0 0 1]
Ultimately, we have:
: ‘?1 —Ov2 o A
0 2 0
. Arrlioernl L N (I
B;=B, B, By BB, = V. V. 2 2
i 0 == 75— 0=t 5 v
IR LI M M
0 0 0 1 0 0 0 (15)
cos® 0 0 sin® han 0 Ay 0 ! \(/) \? 0
v v 0 3 2 0
0 10 o HSH 1 HSH 0 m /7%:”3:
0 01 0 I vy v 0 ———2 Vs 0
—sin®, 0 0 cos®,| ZHVH — 0 M 0 AR
0 0 0 110 0 0 1
, Where:
v, 0 v+ 0 1 ‘E) 1? 0
W I N — N — 0
B,B, = 0 1 0 0 v, TV vy Vs
2 2 V. V.
BRI " 0 - —2_ —— 3 9
M M el v
0 1|0 0 0 1
o % vy ]
I I ([
V. V.
0 3 2 0
= \/vz v, \/vz v
\lvzz +V32 oV v, 4 vy 0
I M v ev M0
i 0 0 1]
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[ v, V. V. l
M _Y el 0
NP B b I
v v 0 %) Vs 0
0 10 0
By B,B, o o1 o N N -
2
. v v v v
-sin@®, 0 0 cosO, | 2 T g 0
I M v v M
0 0 0 1
[ v v ]
H—‘cosG)v ——2c0sO, —2c0s®, sin®, (17)
M I I
0 V3 Vs 0
\/vzz v, \/vzz v
N Y % 0
M \/vz2 vy’ M \/vzZ v
v, . vy .
—28in®, —28in®, cos®,
I I
U os, Bos@,  sin®,
e | M I M
n A . v, v .
R 3 A
e e 0 v Vv v’ v vy v v :
[ M M M ov M
0 0 o Vi Vs o Vi g
FEe e -jpine. e,
> 2, 2
Dcos@, + 720 ~Y cos@, 422 I cos@, 22 sin®,
i IM* ’ I3 ’ M I
0 v ) N
N : s 50, - s 50, - :
M M M MV 402 M RS
~sin® 225in@ ~2sin®
[Tl M M
1+ (cos®, ~1) -0 (o5, —1) 2 (cos®, ~1) Ysin®,
M I [
0 Vs 0
IR 0.-1) - o0, M, . PG
L K [ (i M
~Usin@, Zsino, ~ B sin@,
M M M
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Vn"s

(cos®, 1) lsin(-')r
I M
0
AV, +v,2
v e c0s W Vs v v sin®
z ¢ I ¢
\ x/ - M Mzt M
i sin® 25in©, —Dsin@ c0s ©,
M H 1 [ ’
2
1+L2(cos® -1) 7V‘—V§(cos®‘ -1) V‘Vé (cos®,~1) lsin@y
M oM M M
—ﬁ(cos 0, -1) - - 5 +icos O, + VY N Y ~ 2 gin o,
M PR PG +v) v +u H\H TS M -
A% (cos @, 1) "2 )”“‘;“ s k. - 2 5in @,
[ " +0e? H H“ NTioES H M
v
—7 Sin ®, 2sin©, 7fsmO cos®
M H 1 M '
2
1+L2(cos® -1) —%(cos@ -1) 2 (cos®, ~1) lsm®‘
H"H I 'H H H M
(cos®,—1) 1+-25(cos®, ~1) ——22(cos®, 1) ~ino
H H H H H H M
—2 (cos®, ~1) = (cosG) -1) (cos®, 1) B in@,
M H H H H M
v .
—rsin®, sin®, sin®, cos ©
M W M
The following reductions were used in Formula (19):
2 2
Vs WV Vi VoV __ Vs " VaVs _
2 2 2 2 2 2 2 2 2 2 v
vty |y MG +v?) M) b
2 2 2 2
__ VY HVH G VaVs VoVs Vo Vs | W _
- 2 2 2 2 v 2 2 2 cos @
vty (M M) M) M
_ W Vzvs Vs ( _ )
- 2 v
MM HVH
2 2 2 2 2) 2 2 2.2
1% V. v, V (V +v, +v )V V. \ 2%
———5+-—25c0s0, + 12 = AP 2ocosO, + L2 =
vt M S I S B

NN 2 2 NENG vz(vz+vz) b2
_ 2123 - D% 0050, + AT L zZ zz+%
" o) A M +7) 7 +07) b
vioovt o)t V. V. ?
=+ 2o 2oc0s®, =1- 2+ —2-c0sO, —1+—(cos® -1)

M W I I’

2 2 22 2 22
72‘)2 > +chos 0, + ZV‘ ;‘ = JM sz cos @ 2V =
R M6 +07) (Vz )’ HVH HVH (Vz )
B e 2+cho vl v, v .

2 2 2 2

R TS HVH (Vz +Vs) HVH HVH

v v v vwWoov o v

=i et 2o c0s O, = s ‘2+—‘Zcos®,: ‘2+—cos®,
HVH s M MMM MM

= cos@ )

2 2 2
VI vy +vs

(g

v

‘2 cos®, =

M Vs _
2 2
[ (v + vy
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(19)

(20)

(21)

(22)



Transformation B; takes the final form:

r 2
1+—(cos® 1) —vl—vg(cos(;)v—l) kil 13 (cos @, —1) Lsin(;)L
M M I I
—v—(cos(a -1) 1+L2(cos®v—1) —vzvj (cos®, —1) - 25in@,
g M I M M
TR(e0n, 1) T (e0n0, 1) 142 (c0s0, 1) sine,
I I I i
il sin®, D2 g no, B 5in@ cos®
I I I
Matrix B, determinant is equal to unity because:
-1 -1
B|=|B,"B, B, B,B,|=|B,”|B,"|Bo |B]B.] =
-1 -1
=[B.[[8,|"|Bo, |B5]B.] = |Be.| =
-1
The reversed transformation Bﬁ equals the foIIowingG:
B'=(8,"8,"B, B,8,) =B,"B, "B, 'B,B,~B, B, B, "B,B,
7(1) g —Ov2 g o
N N HSH 1 (‘LVH 0
0 Y2 i 0 VV22+V32 v
N S I I I
0 0 0 1 0 0 0 1
2 2 1 0
cos®, 0 0 —sin®, H‘%H 0 VZHVJ‘r‘VS 0 0 vy
0o 10 0 0 of ATt T
0 0 1 0 Jv.l vl v 0 — V3
[sin®, 0 0 cos®, | ZHVH =0 HVIH N N
0 0 0 10 0
Consecutively, we have the following:
[ on n noo
o4 M I (g
cos®, 0 0 -sin@®, v v,
0
By ByB, = g (1) (1) g \/sz +v) \/sz +v)?
sin®, 0 0 cos®, ||— LAY % Vi Vs
M Mz M2
0 0 0
ke —Cos®, —2cos®, —cos®,  —sin®,
I HVH HVH
0 L e 0
\/sz + V32 \/sz + Vsz
B _ﬂvzz+v3z " v, v vy 0
I ([ \/v22+v32 I Jvzuv;
H Hsm@ 7Hsm H H —2sin®, cos®,

(23)

(24)

(25)

(26)

® Matrix B& is not orthogonal, therefore, it is necessary to repeat the calculations.

Chapter belongs to the "Theory of Space" written by Dariusz Stanistaw Sobolewski.

Http: www.htsengines.com
E-mail: info@htsengines.com
© All rights reserved.



v v, )
Ticos®, Trcos®,  rcos®,  —sin®,
PR o I H H M )
I M 0 — 0
878,88, L 1 0 0 NSRS NS
' v, 4, i of - vom ww
M M [ Mo e P 0
0o 0
Diin®,  -2sin®,  sin®,  cos®,
M M M
: e . - v
Y cos@, + 2 ~ % s, + 20 UM cos@, - Tisine,
b M b M M IM H 1
0 vy vy 0

2, 2
v, vy

: ;
56, , v o, Yo At v
LM W CO RETST M40 M

v,

e v o
e H 1 2 5in@, H i B sine, 050,
)2 )
1+ (cos®, 1) ~ % (cos®, -1) Y2 (cos®, ~ 1) ~sino,
M [ H H M
0 ke 0
RAcHRACHO) 7L11 2, T e, +V—‘1 BT e,
I 7 "+ M M+ M
H ] 2 in @, H ‘4\ Zine, 050,
1 0 0 0
0 Vs "
B BT (S
0 u, 0
1 \’22 +\3 Y \’22 +L3
0 0 0 1
: 28
1+ (cos®, -1) A% (cos@, ~1) 2 (cos®, 1) Dsin®, (28)
M H I H H H l
0 0

N N v NS v NI
n 2 (cos®, —1) —v, Y2 2 o -2  pX_ 2 0, +—L — I sin®
‘ MZ M Mo M M " +? M

H jone. H ; Ysino, H Fene. c0s®,
Ultimately
) -
1+-0 ~(cos®, -1) - 4 v22 (cos®, 1) vlvj (cos®, 1) Lsin@v
il ] M M
MY (cos®, —1) %(cos@v -1) - vzvj (cos®, —1) 2 6in@,
5o M b b X 29)
%(cos@v -1) 7v2v23 (cos®, —1) 1+L2(cos®v71) 7v—3$in®v
I il M M
il —Lsin®, ~ Y2 gin 0, Y gin 0, cos®,
M I vl ]

Transformation Q of the coordinates of system ® to © will be in the

form:
D, =C,B, (30)

t t

, Which gives the following after taking into consideration Formula (23):

Chapter belongs to the "Theory of Space" written by Dariusz Stanistaw Sobolewski.
Http: www.htsengines.com
E-mail: info@htsengines.com
© All rights reserved.



D¥=CBX=
r z
1+—L(cos®, -1) —-LZ(cos®, -1) %(cos 0,-1) —Lsin®,
HVH M I H I
vt 1Va vy VoV Va s
- 0, -1) 1 0 -1 0, -1) —=sin®
i HVHZ (cos ) +HvH2 (cos ) - HvH (cos L-1) HVH sin
!
v(; “‘)\‘/“F (cos®, -1) - ‘H/\Z/\F (cos®, -1) 1+ H‘\//H (cos®, —1) H H —5in@,
H H sin®, H H sin®, H H —-sin @ cos®,
Reversed transformation D
D' =Bc"=
+ﬁ(cos®v -1) - “‘)“)“‘)2 (cosG)‘, -1) ﬁ(cos@ —1) H Hsm@)
2 -
( ‘el)t
=1 1+-2(cos®, 1) — (cos@ 1) 2sin®,
- HVH M HVH H H E \ez;
(cos@ ) - Va¥y (cos®, —1) 1 (cos®, —1) —2sin®, les
HVH (g HVH H ]
—Lsin®, ~ 2 sin 0, —sin@®, cos®,
H H il H | ]

(31)

(32)

It follows from the formulas above that the transformation of coordinates,
in the Theory of Space, does not change the distance between two
arbitrary points. Time intervals, at the passage from one system to another,
are invariant as well, therefore, transformation of spatial coordinates may
be extended in a simple manner by transformation of time:

=

1

=

2

=

3

=

4

1~

(v‘el)t
(ﬁlez)l
= (G‘es)t +
0
0

—-8in®,

H ]
5@, —1)

(33)

-2 (co ~Lgino,
’ ¥
HvH I :

-1) Zsine, o0f-
V|

—sin@®, cos®, 0

_n v
M M H H
0 0

, Whereas a reversed transformation:
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1+—(c0s® 1) 7V‘VZZ ( L1 V‘V; (cos®, 1) Lsin@)L 0
i M M M M
i WV ( V,V, v, .
- cos@®, —1) ( . ) - (cos@v —1) —sin®, 0
A M M i
X |=
ch ldl 2 (cos®, -1) - Y 2 (cos®, —1) %(cos@ 1) —Zsin@, 0
- HVH M I M
L! —sin®, - sin@ % sino, cos®, 0 (34)
H H M M L
i 0 0 0 1]
X (V | el)t
X2 vl ez)t
X3 (‘7 | 63)
X, 0
t 0

Using Formulas (8), in which it should be assumed that v =

substituting these to (33) we obtain:

xl—vlﬁ[““Z(?l—l)jxl—v‘vi(w e+ 2l -+ x
I I H I

=i 1)x]+£1+%1(71_1)]x2_w -
V)

, and after

VV v,V v 2 v (35)
MNPV Sy O l)m[wz(y' 1)]
b M v ¢
Xy = _&)?I +-2%, _ﬁfz +77'%,
C C C
t=t
Reversed transformation takes the form:
X, :[I'FLZ(}/?I _l)j(xl - )_7( _IX - ) (7 - 1sz Vit ﬁxzz
v I Iv H ¢
X, = v (7 —1Xx1 vt) [lJr—( 71)j(x27 L (}/ 71Xx3 vyt Jrﬁx4
I I I ¢ (36)
Xy = VthrH H (7 - Xxl wit H H (7 - sz vt +[ +W(7 71)}( X3 = zt)*%xz:
Xy = %(xl - Vlt)fv*cz(xz - Vzt)Jr?z(xz - Vst)Jr }/7])64
f=t

Let us write down special cases of transformation for velocities situated on

the plain L(el,ez). For this kind of cases, transformations may be
determined by substituting the following:

v; =0 (37)

, in Formulas (35) and (36).

Chapter belongs to the "Theory of Space" written by Dariusz Stanistaw Sobolewski.
Http: www.htsengines.com
E-mail: info@htsengines.com
© All rights reserved.



2
X, =vt+ 1+L(},—1 )J— V1V2( 1)7 + 0%
o [ M M T

-, »[—()j—
M ¢

i (38)
X, =X,
X,=—0% + 2% +y7'%,
c c
t=t
,and:
2
xlz[l+:‘2( ‘—1)}()61 —ﬁ( —Xx2 vyt)—-Lx,
T Laa RN e 1>]< e
X. X, —wt X. V. X,
M L HH e (39)
Xy =X
74:h(x1_vlt)_v*z(xz_vzt)"’?/il)%
C C
=t
In a special case, for:
v, =0
’ (40)
v; =0
we have:
vlt+[1+""( I)Jxl+ X, =vwt+y X X,
v
X, =X,
X3 =X, (41)
X, ——hfl +y Ix4
t=t
,and:
%] [cos®, 0 0 —sin®, 0|[x, ]| [(Fle)
X, 0 1 0 0 01| x, 0
X, |= 0 0 1 0 Ol | x5 |- 0 (42)
X, sin®, 0 0 cos®, Of]x, 0
t 0 00 0 1 t 0
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Summing up, it is stated that conventional formulas for transformation
from system O to ® result from an erroneous assumption concerning

the structure of space, leading to equating objects from system 6 and
their projections onto boundary hypersurfaces of system ® .

The table below specifies the projections of physical quantities of system

@ onto boundary hypersurfaces of system ® :

Physical quantity Transformation Projection
) Iy [cosO,
At Aty AtcosO,
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