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All 4X1-matrix square integrable functions with restricted domain obey slightly gen-
eralized Dirac’s equations. These equations give formulas similar to some gluon and

gravity ones.

1 Significations

Denote:

the Pauli matrices:

/(0 1 (0 —i (1 0
91=110)%2=\i o )0%= o -1/

Icall aset C of complex n x n matrices a Clifford set of
rank n [1] if the following conditions are fulfilled:
— ifag € C and a, € C then aga, + ayox = 20k,r5
— if ago, + a0 = 20k, for all elements o, of set c
then oy, € C.
If n = 4 then the Clifford set either contains 3 (Clifford
triplet) or 5 matrices (Clifford pentad).
Here exist only six Clifford pentads [1]: one which I call
e light pentad 3:

1] .— 01 02 2] .— (o)) 02
p [02 —01]’ pe [02 —oy |’
. ey
8 .— | 93 2
#=[ %]
o._ | 02 1z
y ._[12 02], @
4. | 02 1z |,
A =i [_12 02]’ 3)
three coloured pentads:
e the red pentad (:
n _ —o1 02 2] _ | 02 02
C - |: 02 0.1 :| ) C - |: 02 0_2 ) (4)

. —o3 0
N 0, —o3 |’

96

[o] 02 —01 (4] _ : 02 01 .
’YC - |: _0_1 O2 :|’ C =1 _0_1 O2 ’ (5)
o the green pentad 7:
m _ —o1 0O 2] _ | —o2 02
17 - |: 02 _0.1 :| ) 'I’] - |: 02 0_2 ) (6)
3 _ oz 02
A
o _| 02 —o02 4 _:| 02 o2 |,
7,,—[_02 0 } 7 —1[_02 02], (7
e the blue pentad 6:
n _ o1 02 2] _ | =02 02
R Y
— 0
9[3} — [ 03 2 ] i
02 03
o _| 02 —o3 w_.[ 02 03],
LAl Il PR B EC

e two gustatory pentads: the sweet pentad A:

Alll = 02 -0 Al2l = 02 —o02
= —01 02 =T —0 02 !

Al — 02 —o03
= - _0_3 02 ’

o _ | =12 02 4 _ .| 02 12
A‘[OQ 12}’A_1{—12 02 |
e the bitter pentad [:
ril — [0y -0y ri2l —; 02 —o09
- L 01 02 b= (0] 02 !
sl — [0, —o03
- L g3 02 !
[ -1, 0 0, 1
plo 2 2] F[‘*]:{ 2 2]_
- L 02 12 o= 12 02
If Ais a2 x 2 matrix then
| A 0 | A 0
A14 = |: 02 A :| and 14A = |: 02 A :| .
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And if B is a 4 x 4 matrix then

A+ B:=Al,+ B,AB = A14B
etc.
z = (2o,X) := (T0, 21,22, %3),

g :=ct,

with ¢ = 299792458.

2 Planck’s functions

Let h = 6.6260755x1073* and Q (QC R'*3) be a domain
such that if z € Q then |z,| < § forr € {0,1,2,3}.

Let R be a set of functlons such that for each element
¢ (z) of this set: if z ¢ Q then ¢ (z) =

Hence:

and let for each element ¢ (z) of g exist a number Jy such
that

J¢=/(md:c~¢*<x>¢(x).

Therefore, Rq is unitary space with the following scalar
product:

(10)

N

£ 7= /(Q) dz - 7" (z)7 (z).

This space has an orthonormalised basis with the follow-
ing elements:

Sw,p (t,X) =
(%) exp (thwt) e p( i%px) if (11
= —% ST < %;

0, otherwise.

with & € {0,1,2,3} and zg := ct, and with natural w, p;,

P2, p3 (here: p (p1,p2, p3) and px = p1T1 + paZ2 + P3Ta).
I call elements of the space with this basis Planck’s func-
tions.

Let 7 € {1,2,3,4}, k € {1, 2, 3,4} and denote:

ZZZZ

klf—oo kgf—oo kgf—oo

Let a Fourier series for ¢; (¢, x) have the following form:

oo
>0 D CuwpSup (%)

w=—00 P

(12)
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If denote: @; y p (t,X) := ¢j,w,pSw,p (¢, %) then a Fourier
series for ¢; (¢, x) has the following form:

Z Z Pj,w,p (t,X) '

; (t,%) = (13)
w=—00 P
Let (t, x) be any space-time point.
Let us denote:
Ak = (Pk,w,pl(t,x) (14)
the value of function ¢y ., p in this point, and by
< at(P]wp Z Zﬁ[a]aa()os,w,p> (15)
s=1a=1 (t,x)

the value of function
1 4 3 .
[e]
T 3) X
s=1a=1

Here Ay and C; are complex numbers. Hence, the fol-
lowing set of equations:

4
{ > k=1 Zikuw,pAr = Cj,

—Zk,j,w,p

(16)

* —_
Zikw,p =

is a system of 14 algebraic equations with complex unknowns

Z5,kw,p+

Because

0t@jw,p = 0Cjw,pSw,p = 1hweju pSw,p = thwejwp
and for k # 0:

h
OkPjwp = —1— Pk Pju,p-
then
C':.E w‘:"]ﬂip"‘ ﬁspa‘»"swp
C

s=1a=1 (t,x)

Therefore, this system (16) has got the following form:
21,1,w,pA1 + 212,w,pA2 + 21,3w,pA3 + 21,4w,pAs =
= i% (w+ps) AL+ i% (p1 —ip2) Az,

221,w,pA1 + 222,w,pA2 + 22,3,w,pAs + 224w pAs =

= i% (w—p3) Az + i% (p1 +1ip2) A1,

231,w,pA1 + 232,w,pA2 + 233,w,pAs + 234w pAs =

= i% (w —p3) Az — i% (p1 —ip2) A4,

Za,1,0,pA1 + 242,0,pA2 + Z43,u,pA3 + Za,4Aswp =

.h .h )
=1 (w + p3) Ay —i- (p1 +ip2) Az,
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Zitwp = “ZLlwp> (here ar := ReAy and by, := ImAyg).
2 — _, This system has solutions according to the Kronecker-
=—221,u,p> . : (
L2wp P Capelli theorem (rank of this system augmented matrix and
zI,B,w,p = —23,Lw,p> rank of this system basic matrix equal to 7). Hence, such
2l 4wp = —Z41u,p complex numbers z; & w,p|(t,x) €xist in all points (¢, x).
' From (16), (14), (15):
222,w,p = T222,w,p>
4
*
¥4 = —2
2,3,w,p 3,2,w,p > Z zj,k,w,p‘[’k,w,pkt,x) —
Z3awp = —Z42,u,p - k=1 .
33u,p =~ 1 [of
233w,p = ~23,3,w,p> = (c 0tpjw,p — Z Z Bj.s 8a(ps,w,p> |¢t,x)
Z34wp = —Z43w,p > s=1a=1
23 awp = —Z44w,p- in every point (¢, x).

This system can be transformed into a system of 8§ linear
real equations with 16 real unknowns , r = Re (25 xw,p)
for s < kand y, ; := Im (25 4,w,p) for s <k:

—y1,1b1 + T1 200 — Y1260 + T1 303 —

—Y1,3b3 + T1,404 — Y1,4bs =

h h h h
= ——wby — —psb1 — —p1b> + —p202,
c c c c

y1,101 + 1202 + Y1202 + T13b3 +
+Y1,303 + 1,40y + Y1404 =

h h
= Ewal + hpsa; + Eplaz + hpaby,

— 1201 — Y1201 — Y2200 + T2 303 —

—Y2,3b3 + T2,404 — Y2,4bs =

h h h h
= ——wby — —p1by — —pra1 + —p3bs,
c c c c

—Z12b1 + Y1201 + Y2202 + T2 3b3 +
+Y2,303 + Tp by + Y2404 =
h h h
= —way + —p1a1 — —p2b1 — —pzaz,
c c c c
— 21,321 — y1,3b1 — T2,302 — Z/z,sbz -
—Y3,3b3 + T3 404 — Y34bs =
h h h h
= ——wbz + —p3bs + —p1by — —paay,
c c c c

—213b1 + Y1301 — T2 3b2 + Y2300 +

+Y3,303 + T3,4bs + Y3404 =

h
= —wa3z — —p3az — —p1Gq — —Paby,
¢ ¢ ¢ c

—T1,401 — y1,4b1 — T24Q2 — y2,4bz -
—T3,403 — Y3,4b3 — Yaabs =
h h h h
= ——wby + —p1bz + —p2a3z — —p3by,
C C C C

—Z1,4b1 + y1,401 — Tp4by + Y2405 —

—Z3,4b3 + Y3403 + Yg,404 =

h h h h
= —waq — —p1a3 + —p2b3 + —pzas;
c c c c
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Therefore, from (16, 15, 14):

1
= 0t¥ju,p
3
= Z <Z ﬁ]['ka]aa@k,w,p + Zj,k,w,p‘Pk,w,p) (17)
k=1 \a=1

in every point (¢, x).
Let k4, p be linear operators on linear space, spanned of
basic functions ¢, p (£, %), such that

Rw,pSw’,p’ *= {

Let

s — ! —_ I.
Swi,p> if w=w',p=p’; ‘

0,if w # w’ and/or p # p'.

Qj,k|(t,x) = Z (Zj,k,w,p|(t,x)) Kw,p

w,p

in every point (¢, x).

Therefore, from (13) and (17), for every function ¢; here
exists an operator (), such that dependence of ¢; on ¢ is
described by the following differential equations:

4
Bups =cy_ (BULoy + B0 + B0s + Qix ) ox (19)
k=1

and
* _ * —
gk = E , (25 kw,p) Kw,p =
w,p

= > (% jwp) Fup = —Qkj -
w,p

Matrix form of formula (18) is the following:

Bup = c (6118 + 20, + 6%0, + Q) ¢ (19)
with
p1
_ | ¥2
= ©3
Pa
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and Hence
91,1 91,2 @13 Q14 0 = 1089 +iToB015] +
5= | Qia M2 Qa5 Qs (20) 10,8 4 i1, gll,15]
T Qs Qs W5 Qsa FOP AT
—Qis —Q34 —Qf, iVas + i@)z’@[ﬂ + iTgﬁ[Z],y[S] +
: 3 4 3], [5
with Qg s :=10y s — wy s if k#s, and with w,  :=Re (Qs k) + 1058C0 +iT54! ]7[ It
and ¥, 5 = Im (Qs k). R + Moy + inm, Bl —
Let 9, and w; ; be terms of @ (20) and let ©¢, O3, Ty . [o] . . 4]
and Tz be the solution of the following sets of equations: — Mo + Mo —
— o] _; (4]
~Og + O3 — To + T3= V11; WMy, oy — 1My an™ +
—B0g — O3 — Tg — T3=V22; + iMe,o’Ygo] +iMp 46
—Qp — O3+ To + T3=D33; |
@O @3 TO T3 _ ;’3 From (19) the following equation is received:
—B0+ 03+ Log— I3=v44 5
and ©1, Ty, ©y, To, Mo, My, M¢ 0, M¢ 4, My o, My a, My o, Z,@[k] (3k +10g + ikay[s]) 0+
My 4 be the solutions of the following sets of equations: k=0
i 0] 43 (4] _
+1Moy™ + 1My @1

O1+ T1=91,0;
=01+ T1=1934;

-0y — To=wy3;
Oy — Tr= wW3,45

Mo + My o= 91,3;
Mo — Mg o= ¥2,4;

My + My s= w1 3;
M, - M9,4: w245

Mg,o - Mn,4: 191,4;
Mo+ My a= 933;

M<,4 - Mn,o: W1,4;
M¢a + Mpo= w23

Thus the columns of @ are the following:
— the first and the second columns:
—1@Qg + 103 — 1T +1T3
17 +iT; — 05 — Ty
iMo +iMyo + My + My 4
iMeog —iMpa+ Mea — My

19; +iT; + 65+ T
—109 — 103 — 1Ty —iT3
iM¢,o +1Mya + M¢,a + Myo
iMo —iMgo + My — Mg 4
— the third and the fourth columns:

iMo +iMpo — My — My 4
iMQo + iMn74 - M<74 — M,-,’o
—iBp —1@3 + 1T +1T3
—10; +1T; + 05 — T5

iMQo - iMn74 - M<74 + M,-,’o
iMo —iMgo — Ms + My 4
—i®; +iT; — Oy + Ty
—iB + 103 +1Tg —iT3
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_iMc,o’Yéo] +ng,4C[4] _
—iMy oY — 1M, 4l +
+ ng’o")’éO] + iM9749[4]

+ p=0

with real @y, Ty, Mo, My, M¢ o, M¢a, Myo, My 4, Mgy,

Mg sand with
5] | 12 02
NOp {02 _12]

CH 4 ikl 4 gkl = _glk
with k € {1, 2, 3} then from (21):

(22)

Because

— ((90 + 1@0 + iTO'y[E’}) +
3
> B (8, +i0% +iTn) | o +
k=1
+2 (1Mo + iM,614)
— (60 + 1@0 + iTo’}’[s])
3
+ — E C[k] (8k +10; + iTk’)’[s])
k=1

+2 (—iMC’o’)’EO] + iM{ACM)

©+

(ao +10¢ + iTo’y[s])

3
n —k:1n[kl (O +10k +iTeyP)) | o 4

+2 (—iMT,,o’leo] - iM,,,477[4})

— ((90 + 1@0 + iTO'y[E’})

3
6%l (8), + 10y + iTyy)
k=1

+2 (ng,ng] + 1M9,49[41)

+ —
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It is a generalization of the Dirac equation with gauge 0 0 —Meo Mcyo
field A: 0 0 Mo Moo
3 | ~Mso Mepo O 0
— (8o + ieAo) + ] (8 + ieAy) +imy® | ¢ = 0. . "
< ( 0 0) ;:B ( k k) Y 14 i Mc,n’O MG,O 0 0
Therefore, all Planck’s functions obey to Dirac’s type [ 0 0 —Mos M, ,
equations. ) 0 0 Mena Mgy
I call matrices (%, gl4] Ve 101 ¢14) 'y,[,O], (4, go]’ 64 mass 1 My —M},, 0 0
elements of pentads. ' ™
/P ~M¢pa Moo 0 0

3 Colored equation

I call the following part of (21):

B! (—i6o + © + Toy®) +
,@m (—i81 + @1 + Tl’)’[s} +
Bl (=18, + 0, + T2vP)) +
] (—163 + @3 + Tg’}’[s}
— M, o’)’[ Ly Mol +
" 071[7] — My an* +

+ My oy + My 464

)
)
)
) -

e=0. (23)

a coloured moving equation.
Here (5), (7), (9):
0 0

o] _

’YC ) 4[4] =

= O O

O = O

O O = O

O O O =
A

O O = O

o O o+

are mass elements of red pentad;

0 0 O

0
7O =

0 [4] _
0 i 0 » =
0

O O O =
= O O O
=)
—_

(e
OO O

are mass elements of green pentad;

0 0 -1 0 0
o] _ 0 0 1

Yoo = | 1 o o |’ -
0 0 0

= O O
[}

= O O O

O OO

O O = O

are mass elements of blue pentad.
I call:

o M¢ o, M¢ 4 red lower and upper mass members;,
o My o0, My 4 green lower and upper mass members;
o My o, Mg 4 blue lower and upper mass members.

The mass members of this equation form the following
matrix sum:

- M, o’)’[ it M ot -
7, O')’T[] ] - 7],477[4] + =
+ M, o’)’[ Ly Mo, 46

——

M=

100

with MC,"],O = MC,O — iMn,O and MC;"?;‘L = M<’4 — iMn,4.
Elements of these matrices can be turned by formula of

shape [2]:
) N

cos% ising 7 X —-1iY
isin cos% X +1iY -7
Y cos@ )

2
cos% —isin%
X . . o 9 =
—ising  cosj
+Zsinéd

2

Zcosf —Ysind X—i(

X+i< IZC:;BH ) —Zcosf +Ysinf
Hence, if:
cosa  isino 0 0
U (@) i= 151510‘ COSO‘ co(s)a isigla
0 0 isina cosa
and

_MC O,YEO] + Mé,4c[4}—
-M, 07110] M;;,477[4]+ = Uz 5 (@) MUy 3 (a)
"’M(;,o'?’g o M; 61

M =

then
Mé o=Mco,
My o = My cos 2a + Mg g sin 2a,
Mg)o = My, cos 2a — My g sin2a,
Mé74 =M,
Mf%4 = M, 4 cos2a + My 4sin 20,
My 4 = Mg 4 cos 20 — My 4 sin2a.
Therefore, matrix U, 3 (o) makes an oscillation between
green and blue colours.
Let us consider equation (21) under transformation

Us,s () where « is an arbitrary real function of time-space
variables (a = a (t,z1, z2, Z3)):

1 . .
UJ,B (Ol) <C Oy +10¢g + 1TO'}'[5]> U273 (Ol) p=

Gunn Alex Quznetsov. 4X1-Matrix Functions and Dirac’s Equation
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B (8, +i0; +iT170)) + Hence:
+ 821 (8, +10, +iToy0) + . d
=yl U. . 0, 1= =
23 (@) | | g8l (8, + 105 + iTay®) + | 027 (¥)¥ 2" B2
= 0 Oz 0 Oz 0 Oz 0 Oz
iMoA0 1ML B4 + M - 2%, 2 v, Y P2, Y ZF
+ Moy + M + Bz Bz,  Ozy Oz, Oz, Bz,  Ozz Oz
Because ) 8 .
Ul (@) Uzs(a) = 14, TR g, TR gy T
Ul (a)yBlU, 5 (@) = 41, = cos2a -0, —sin2a - 83,
Ug,s (@) ’Y[O]Uz,s (a) = ’)’[O] ) é = 68’ =
Z3
Ul 5 (@) B1Uz,5 (o) = B4, 0 0z 0 Oz; 0 Oz, O Oz
T A, Al A, A, a0 gl 9. A
U§,3 () Bl = [3[”U§,3 (@) | Ozg Ozf 5 Oz, Oz  Ozp Oz, Oz Ozf
=cos2a-— +sin2a: — =
T3 81122

U;r’g, (a) Bl = (,8[2} cos 2a + B3 sin 2a) U;r’g, (o),
U2T’3 () BB = ([3[3] cos 2a — B2 sin 2a) U§’3 (o),

then

1 1 . .
(c O + UzT,s () < 0:Uz3 (a) +100 + 1To7{5}> v =

Bl 01+ Ul (@) 01053 () + 42
+10; +iT17

(cos2a - 8, — sin2a - 83)
rolata (0% s
+1(0©2 cos2a — Oz sin 2a)

_ +1 (129 cos 2a — T34 sin 2a) 0.

+ﬁ[3] X
(cos2a - 85 + sin2a - 85)

(24)

AT o I
+1(®;3sin2a + O3 cos 2a)

+1 (1371 cos 2a + T4 sin 2a)
+iMoY9 +iM B + M

Let 2, and zf be elements of other coordinate system
such that:

81132

= = cos 2a,
Oz,

15} .

i? = —sin2a,
Oz,

15} .

i,z = sin 2a.
Ozs

15}

i? = cos 2a,
Ozs

8:1:0 - 81131 6$0 6$1

1 1T 1 T
Oz, Oz, Ozy Ozg
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=cos2a- 03 +sin2a - 0;.

Therefore, from (24):

1 1 . .
(c 0 + U;r,a (a) . 0:Us 3 () +180 + 1’I‘07[5]) o=

ﬁ[l} <
+I@[2] <
+I@[3] <

+iMy +iM, B + M

o1 + U2T73 (Ol) 81U2’3 (Ot)
+i@; + 1Tl

04 + Ul 5 () 85Uz ()
+i@} +iThl]

04 + Ul 5 () 84Uz 3 (a)
+i0f +iT4vl]

with
B} 1= O, cos 2a — Oz sin 2a,

0} 1= O sin2a + O3 cos 2a,
T, := Tocos2a — T3sin2a,
T; := T3cos2a + Tysin2a.

Therefore, the oscillation between blue and green colours
curves the space in the z,, z3 directions.
Similarly, matrix

cos? sin?d 0 0

—sint? cos? 0 0
Uss (9) := 0 0 cos?d sind
0 0 —sind cosd

with an arbitrary real function 9 (¢,z1,z2,z3) describes
the oscillation between blue and red colours which curves the
space in the z;, z3 directions. And matrix

e’ 0 0 0

0 e 0 0

Ulsz (S‘) = 0 0 e—is‘ 0
0 0 0 efs
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with an arbitrary real function ¢ (¢, z1, Z2, z3) describes the
oscillation between green and red colours which curves the

space in the z;, z, directions.

Now, let
cosho —sinho 0
U, (9) := —Sléth COSOhU cosoha sinh &
0 0 sinho cosho
and
MY+ M
M" = —lezl,o’)’fzo} — Myttt | = U3,1 (o) MUo, (o)
Moy + My 46l

then:

Therefore, matrix Uy 1 (o) makes an oscillation between
green and blue colours with an oscillation between upper and

11

¢,0 = MC,O )

7o = (My,ocosh20 — Mp4sinh20)

Mgy = Mg cosh20 + My 4 sinh 20,
él,‘l =Mea,

M, 4 = My 4 cosh20 + My osinh 20,

Mél,z; = My 4 cosh20 — My gsinh20.

lower mass members.

Let us consider equation (21) under transformation
Up,1 (o) where o is an arbitrary real function of time-space

variables (0 = o (t, 21, Z2, Z3)):

1 . .
Ug,l (U) (C Oy +10g + 1T0'Y[5]) UO,l (O’) Y=

102

=U{d, (o)

B (8; +i01 +iT191)) +
+ B2 (85 +10, +iToy0) +
+ BB (85 + 103 + 1Ty +

+iMoy + iM,B4 + M

Ug’ o [Oon,l (o) = 7[0]’
U&1 o) 4l ]Uo,l (o) = 5[4]

UO,l (O’) @Y.

Ut;,ll (o) Uo,1(0) =14,
Ut (0) 41001 (0) = 41,

Ug,1 (@)U 1 (o) = AP (cosh 20 — B4 sinh 20) ,

then

Uﬁl() cosh20~%3t Uos (o)
0119 +sinh 20 - 9; 0119

+ (cosh20 - 1 8; + sinh 20 - 6;)
+1(0Qg cosh 20 + Oy sinh 20)
+1(Tocosh 20 + sinh 20 - T;) 7[5]_
—ﬁ[l] X

cosh20 - 01+
Ul U
0.1 (9) <sinh 20 - i&s) 01 (9)
X| + (cosh20 -8; + sinh 20 - 18;)
+1(©; cosh 20 + Og sinh 20)
+i(Tycosh2c + Tgsinh 20) 18]
_5[2] 92 + Uo_,l1 () (82Uo,1 (7))
+i03 +iTay
g (% Uo,i () (8sUo,1 (9))
+ 1@3 + ng’)’[s}

—iMoy1 — iM, B — "

e=0. (25)

Let ¢’ and z} be elements of other coordinate system such

that:
01 = cosh 20
oz
at, = 1 sinh 20
oz} ¢
82131 .
5 = csinh 20
t
a0 = cosh 20
81132 _ 8:1:3 o 6$2 o 6(123 o
ot ot dz] - oz o
Hence:
g0 00t 80m om
Lot T Btot | dxy Ot Ozy Ot

0 . 0
=cosh20 - — +csinh20 - — =
ot T1

= cosh2¢ - 0; 4+ csinh 20 - 0y,

that is

(26)

o) 8.’173

dz; Ot

1 1
=8, =~ cosh20 - 8 +sinh20 - §;
c c
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and v( t,x )

0 _ °

L7 oz

_ 00t | 00m 00m, 0 0m_

T 8toz, Oz, 0z, Oz, 0z,  Ozs 0z, °

1
= cosh 20 - % + sinh 20 - 6825

1
= cosh 20 -0; +sinh20 - — 0.
c

Therefore, from (25):

0] <
+ gl <
+ 02 <

+ 0 <

+ 1My +iM, B4 + M

%6’+U61( a/UO]_
+1®// + 1T”7[5
8, +Ugy (0) 0] UO 1(
+i0f + 1T”

82 + UO 1 32U0 ]_
+10; + 1’I‘2fy[5]
85+ Ug1 (0) 8sUo,1 (
+i0; + 1T3fy[5]

with
©f := Ogcosh20 + B; sinh 20,

©7 := ©; cosh 20 + B¢ sinh 20,
T4 := Tocosh20 +sinh20 - Ty,
TY := 7T cosh20 + Tgsinh20.

Therefore, the oscillation between blue and green colours
with the oscillation between upper and lower mass members
curves the space in the £, z; directions.

Similarly, matrix

cosh¢ isinh¢ 0 0
| —isinh¢ cosh¢ 0 0
Uoz () := 0 0 cosh¢ —isinh¢
0 0 isinh¢ cosh¢

with an arbitrary real function ¢ (¢, z1, z2, z3) describes the
oscillation between blue and red colours with the oscillation
between upper and lower mass members curves the space in
the t, ¢4 directions. And matrix

¢ 0 0 0
0 e* 0 0
Uoa:=1 o o e o
0 0 0 e

with an arbitrary real function ¢ (¢, z1, 2, z3) describes the
oscillation between green and red colours with the oscillation
between upper and lower mass members curves the space in
the t, 3 directions.
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-C

0 X.
Fig. 1: It is dependency of v(¢, z1) from z;.

From (26):
5}
;/1 = csinh 20,
0 = cosh 20 .
Because
. v
sinh 20 = ———,
122
C2
cosh20 =
122
52

with v is a velocity of system {¢', z}} as respects to system
{t,z1} then
v = tanh 20 .

Let :
20 = w(x1) —
(@) -

with \
w(zy) = —,

(z1) izl

where ) is a real constant bearing positive numerical value.
In that case

t
v (t,z1) = tanh (w (z1) )
z
and if g is an acceleration of system {t',z}} as respects to
system {¢, z; } then
v w(z
(cosh w(z1) ;—1) zq

Figure 1 shows the dependency of a system {t',z}} ve-
locity v (¢, z1) on 1 in system {¢, z1 }.

This velocity in point A is not equal to one in point B.
Hence, an oscillator, placed in B, has a nonzero velocity in
respect to an observer, placed in point A. Therefore, from
the Lorentz transformations, this oscillator frequency for ob-
server, placed in point A, is less than own frequency of this
oscillator (red shift).
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g(t,x,) B (8, +i0; +iT1yP) +
A - ] | I R I o . .
X B CD; |S ~ 0t (x) + 81 (8, + 10, +iT2yP)) + 7 (x)
IR S (8; +10; +iT39P)) + X/
. +M
RIS B S ] — Because
| VBT (x) = T (x) !
BT (x) =T (x) 61,
0 X, BRI (x) =T (x) B2,
Fig. 2: It is dependency of g(¢, z1) from z. gBIT (x) = i (x) B,
Figure 2 shows a dependency of a system {¢’, 2 } accel- UM ()T (x) = 14,
eration g (¢, z1) on z7 in system {¢, z; }. then

If an object immovable in system {t,z;} is placed in
point K then in system {¢', ) } this object must move to the
left with acceleration g and g ~ %

I call:

e interval from S to oo the Newton Gravity Zone,

e interval from B to C' the the Asymptotic Freedom Zone,
e and interval from C to D the Confinement Force Zone.

Now let

e 0 0 0
~ 0 ex 0 0
U (X) . 0 0 eZix 0
0 0 0 e*x
and
— ML [o] + MY, -
M= —M 07,[,] M+ | =TT () MU (x)
+ Me,o’)’g - M; 461
then:

Mgo = (M¢ocosx — M¢asiny),
My = (M¢acosx + Meosiny),
)

7,4_( n,a €08 X — My gsinx),
,70_( My ocosx + Myasiny),
Mg o = (Mg cosx + Mg asiny),
My 4 = (Mg cosx — Mg osiny).

Therefore, matrix U (x) makes an oscillation between up-
per and lower mass members.

Let us consider equation (23) under transformation U ()
where x is an arbitrary real function of time-space variables

(X = X(t,il?l,il?g,il?g)):

~ 1 i . ~
Ut (x) (C 8; + 100 + 1’1‘07[5]) Ux)e=

104

1 1~ ~
(20:+ 20700 (8 () +i0 +1Tar*l ) =

g (40100 (80 ()
+i01 + 1Ty
+’3[2] (

82+ 01 (x) (820 ()
+i0y + Tyl .
cga [ BHTT00 (BT (0) ),
+i@;3 + 1Tyl
+ 01 (x) MT (x)

Now let:
e 0 0 0
=~ 0 e~ 0 0
UR)=1 09 o e o
0 0 0 e
and
0
- M. 0'7£ L Mé,4C[4]—
M= Mo — M8y | =T (k) MU (k)

+ My s + M 46

then:
My o = (Mpocoshk —iMp 4sinh k),
My 4 = (Mp,q coshk + 1My g sinh k),
M, o = (Myocoshk — 1M, 4 sinh k),
My 4 = (My 4 cosh k +iMy o sinh k),
Mo = (M¢ocoshk +iMe 4sinh k),
M; 4 = (M¢qcoshk —iM¢ gsinh k).

Therefore, matrix I () makes an oscillation between up-
per and lower mass members, too.
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Let us consider equation (23) under transformation I (k)
where £ is an arbitrary real function of time-space variables

(k = k(t, 21, T2, T3)):

~ 1 ~
U (k) (C 8 +10g + i'r07[51> U(k)p =

B (8, +i01 +iT190)) +
+ BB (8, +10, +iT290)) +

— g
W 453 (8 + 105 +iTaysl) + | U F)¥
+
Because
7[51304) =T (k)"
Ut (k) gl = pHT 1 (x) ,
u- 1(n>ﬂm—ﬂmU (k),
U1 (k)1 = gRIT 1 (),
T~ (k)U (k) = 14,
then

(i 8 +U (k) (i 8,0 (m)) +i0 + 1T07[51> 0=

. _
g ([ B+T () CCIAN
+i0; +iT; 70

o _
g [T (2:0) .
+i0, +iT27P

o .
g [ BT (0T (W) )
+10; + 1Tz
+ U1 (k) MU (x)

If denote:
0 -1 0 0
-1 0 00
Ay = 0o 0 0 1}/
0 0 10
0 i 0 0
i 000
Az = 000 il
00 i 0
0 1 0 0
-1 0 0 O
Ass=1 49 o 0 1|
0 0 -1 0
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A4 =

A5 =

T
o O = O O O O =
L

[}
= O O O

A7 =

L 1 OO0

OO O ocorRoOo oo'Lo

then

Let U be the following set:

U= {Uo,l,Uz,s,Ul,z, Uo,z, Ul,z, Uo,3,U,[7} .

Because

Uss (o) AUss (@) = Ay

Ups (9)A1Ur s (9) = (Aq cos 209 + Ag sin 219)
Ups (¢) MUo2 (¢) = (A1 cosh 2 — A sinh 2¢)
Uf21 (¢) A1U1,2 () = A1 cos2¢ — Ay sin2g

U_§ (¢) AUo,3 (¢) = Agcosh2c + Az sinh2s
U1 (k) MU (k) = Ay

T~ (x) T (x) =
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U1 (x) AU (x) = Az U? (¢) AUps (L) = Ay
U1 (k) AU (k) = Ay Uy () MUz (s) = Ay
U_él (.) AoUg s () = Aocosh2e — Aysinh 2e U}l (¢) MUos (¢) = A
Upz (s) A2Us2 (§) = Az cos 26 — Ay sin2g UL (9) AUss (9) = A
Uga (8) A2Uo,z (¢) = Ay cosh 2 + Ag sinh 2¢ Uzt (a) MUss (0) = A
Uy (8) AUz (9) = Az cos 209 + Ag sin 20 Ust(0) MUy (0) = A
Up1 (0) A2Uo1 (0) = A S —
========= Upi (9) AgUp,1 (0) = As
U_l1 (0) AsUp,1 (o) = Az cosh20 — Agsinh 20 U_:,} (c) AgUss (a) = Ag
U_él (o) A3Us 3 () = Agcos2a — A sin2a Ul—s} (9) AsUys (8) = Ag
Ups (¢) AsUoz2 (9) = As Uy 2 (8) AsUo (6) = Ag
Ul_zi (¢) AsU1z2(s) = Azcos2¢ + Az sin 2¢ ULE(s) AsUpz () = As
[i 3 (1) AgU}g (¢) = Ascosh2:+ Aysinh 2. U}} () AsUps (1) = Ag
U™ () AsU (k) = As 01 (k) AsT (k) = Ag
U™ (x) AU (x) = As

106

then for every product U of U’s elements real functions

G? (t, 21, T2, T3) exist such that

071 (x) AT (x) = .

U™ (k) AU (%) = A U 00) = L3NG

U_§ (¢) MaUg3 (1) = Agcosh2t — Ay sinh 2¢ 2 =

Ule (s) AqUr2 (s) = Agcos2¢ + A sin2g with some real constant g3 (similar to 8 gluons).

Uiz (9) MaUvs (9) = A

U_él (a) AaUsz3 () = Ay cos2a — Agsin2a 4 Conclusion

U 711 (0) AyUp,1 (0) = Ay cosh20 + Ag sinh 20 Therefore, unessential restrictions on 4X1 matrix functions

—======—== give Dirac’s equations, and it seems that some gluon and

U—ll (0) AsUo1 () = As cosh 20 + Ay sinh 20 gravitt.y phenomena can be explained with the help of these
’ equations.

U_§ (a) AsUs3 () = Agcos2a + Agsin2a

Ui; (19) As U1,3 (19) _ (As cos 20 — A, sin 219) Submitted on February 16, 2009 / Accepted on February 18, 2009
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T (x) 86l (x) = e

U1 (k) AU (k) = Mg

Ul_zl (s)AeU12(s) = Ag

Ups (6) AsUo,z (@) = Ag cosh 26 + A sinh 2¢

Uz (9)AsUr 3 (9) = Agcos2 — Ay sin 20

U_él () AgUz 3 (@) = Agcos2a + Ay sin2a

Uo i (0)AsUp 1 (0) = Ag cosh20 — A sinh 20
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