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ABSTRACT 

From fundamental concepts of the Paraconsistent Annotated Logic with annotation of two values (PAL2v), whose main 
feature is to be capable of treating contradictory information, was created the Paraquantum Logic (PQL). The studies of 
the PQL are based on propagation of Paraquantum logical states ψ in a representative Lattice of four vertices. Based in 
interpretations that consider resulting information of measurements in physical systems, are found two Paraquantum 
factors: the Paraquantum Gamma Factor P , that has his action in the measurements of Observable Variables in the 

Physical world and the Paraquantum Factor of quantization hψ, which has his action in the Paraquantum World repre- 
sented by the PQL Lattice. Correlation between P  and hψ produces paraquantum equations for computation of the 

physical quantities in real physical systems. In this work we present a study of application of the PQL in resolution of 
phenomena of physical systems that involve concepts of the Relativity Theory. Initially the time t is considered like an 
Observable Variable and the paraquantum analysis is done with the same conditions assumed in the relativity theory for 
the study of the time dilatation. After the time considerations, paraquantum equations are involved with the space-time 
and velocity creating conditions for a relativistic/paraquantum analysis. In the part II of this work a new approaches of 
the relativistic phenomena in the Paraquantum Logical Model will show the correlation of these effects with the New- 
tonian universe and with quantum mechanics. 
 
Keywords: Paraconsistent Logic; Paraquantum Logic; Classical Physic; Relativity Theory; Quantum Mechanics 

1. Introduction 

A Paraconsistent Logic (PL) is a non-classical logic 
which revokes the principle of non-Contradiction and 
admits the treatment of contradictory information in its 
theoretical structure [1-3]. The Paraconsistent Annotated 
Logics with annotation of two values (PAL2v) is a class 
of Paraconsistent Logics particularly represented through 
a Lattice of four vertices (see [4]). 

Under certain conditions the results obtained from the 
LPA2v model changed through leaps or unexpected va- 
riations [5]. With that it is verified that the application of 
its foundations presents results strongly connected to the 
ones found in modeling of phenomena studied in quan-
tum mechanics (see [5-7]). Because of this behavior, 
with fundamental concepts of the Paraconsistent Anno- 
tated Logic with annotation of two values (PAL2v), was 
created the Paraquantum Logic (PQL). Through the para- 
quantum equations we investigate the effects of bal- 
ancing of Energies and the quantization and transience 
properties of the Paraquantum Logical Model in real Phy- 

sical Systems [5,8,9]. 
We can obtain through the PAL2v a representation of 

how the annotations or evidences express the knowledge 
about a certain proposition P [4]. This is done through a 
lattice on the real plane with pairs  ,    which are the 
annotations. If P is a basic formula then: 

   , ,       where ~ is the logic negation of P  

and ,   0,1  . Considering that μ is the favor- 
able degree of evidence and λ is unfavorable degree of 
evidence, then the symbol  ,P   can be read in the fol- 
lowing way: 

 1,1TP P  → The annotation  assigns 
intuitive reading that P is Inconsistent; 

  , 1,   1

 t 1,0P P → The annotation  assigns 
intuitive reading that P is True; 

  , 1,   0

 0,1FP P → The annotation  assigns 
intuitive reading that P is False; 

  , 0,   1

 0,0P P   → The annotation  assigns 
intuitive reading that P is Indeterminate. 

  , 0,   0

In the internal point of the lattice which is equidistant 
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from all four vertices, we have the following interpreta- 
tion:  I 0.5,0.5  → The annotation P P    , 0.5,0.   5

1

 
assigns intuitive reading that P is undefined.  

With the values of x and y that vary between 0 and 1 
and being considered in an Unitary Square on the Carte- 
sian Plane (USCP) we can get linear transformations for 
a Lattice k of analogous values to the associated Lattice τ 
of the PAL2v [4,5]. The obtained final transformation is: 

  , ,T X Y x y x y               (1) 

According to the language of the PAL2v, we have: 
x   → is the favorable Evidence Degree; 
y   → is the unfavorable Evidence Degree. 

The first coordinate of the transformation (1) is called 
Certainty Degree (DC) and is obtained by: 

CD    .                 (2) 

The second coordinate of the transformation (1) is 
called Contradiction Degree  ctD  and is obtained by: 

1ctD     .                (3) 

The second coordinate is a real number in the closed 
interval  1, 1  . The y-axis of the Lattice τ is called 
“axis of the contradiction degrees”. From (1)-(3) we can 
represent a Paraconsistent logical state (τ) into Lattice τ 
of the PAL2v [4,5], such that: 

   , , 1           or ,    , ,C ctD D   

where:  ,    is the Paraconsistent logical state. 
DC is the Certainty Degree obtained from the evidence 

Degrees μ and λ. 
Dct is the Contradiction Degree obtained from the evi- 

dence Degrees μ and λ. 
Figure 1 shows sequences for obtaining the Lattice of  

Paraconsistent Annotated Logic with values. 

1.1. The Paraquantum Logic (PQL) 

With base in the concepts of the LPA2v the foundations 
of the denominated Paraquantum Logic (PQL) are consid- 
ered (see [4,5]). 

Initially it is verified that the Equations (2) and (3) can 
be expressed in terms of μ and λ obtaining: 

 , 1ctD       .               (4) 

Then, a Paraquantum logical state ψ is created on the 
lattice of the PQL as the tuple formed by the Certainty 
degree (DC) and the Contradiction degree (Dct) [4], 

 ,CD      .                (5) 

Both values depend on the measurements perfomed on 
the Observable Variables in the physical environment 
which are represented by μ and λ [5,8,9].  

A Paraquantum function  is defined as the 
Paraquantum logical state : 

  P 

      , ,,PQ C ctD D     . 

For each measurement performed in the physical world 

of μ and λ, we obtain a unique duple       , ,,C ctD D   

which represents a unique Paraquantum logical state ψ 
which is a point of the lattice of the PQL [5,8]. 

On the vertical y-axis of contradictory degrees, the two 
extreme real Paraquantum logical states are: 

1) The contradictory extreme Paraquantum logical 
state which represents Inconsistency T: 

      1,1  1,1, 0T C ctD D   ,1 ; 

2) The contradictory extreme Paraquantum logical  
 

 ,
1

ct
D      

 ,C ctD D 

 ,C
D     

2

1

 

Figure 1. Sequences of linear transformations for obtaining the Lattice of Paraconsistent logic with values. 
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ate whi



On the horizontal x-axis of certainty degrees, the two 
ex

tate which 
re

,0

2) The real extreme Paraquantum logical state which 
re

,0

A Vector of State 

st ch represents Undetermination : 

      0,0 0,0,  0, 1C ctD D   . 

treme real Paraquantum logical states are: 
1) The real extreme Paraquantum logical s
presents Veracity t: 

      1,0  1,0, 1t C ctD D    

presents Falsity F: 

      0,1 0,1, 1F C ctD D    

 P   
mpos

will have origin in one of the 
two vertexes that co e the horizontal axis of the cer- 
tainty degrees and its extremity will be in the point 
formed for the pair indicated by the Paraquantum func- 
tion  P . 

If t rthe Ce ainty s negative  then the 
V

 Degree i  0CD  ,
ector of State  P   will be on th e vertex 

which is the extre araquantum logical state False: 
 1,0 .F    

e lattic

 0D 

me P

y Degree is If the Certaint positive , then the 
V

C

ector of State  P   will be on th ce vertex 
which is the extre araquantum logical state True: 

 1,0t  . 

e latti
me P

 degree is nIf the certainty il  0 , then thCD 
ate I

ere is an 
undefined Paraquantum logical st  0.5,0.5 .  

The Vector of State  P   will always be the vector 
addition of its two comp vectors: 

C

onent 
X  Vector with same direction as the axis of the cer- 

tainty degrees (horizontal) whose module is the comple- 
ment of the intensity of the certainty degree: 1C CX D   

ctY  Vector with same direction as the ax - is of the con
tr

ntum logical state ψcur defined 

by

adiction degrees (vertical) whose module is the contra- 
diction degree: ct ctY D  

Given a current Paraqua

 the duple     ,C ct ,,D D     then we compute the mod-  

ule of a Vect or of State P   as follows: 

   2 21  C ctMP D D               (6) 

where: Dct = Contradiction Degree computed by (4).  

Usin ule of a 
V

DC = Certainty Degree computed by (5). 
g (6) which is for computing the mod

ector of State  P  , we have: 
1) For DC > eal Certaint0 the r y Degree is computed 

by:  

 1C RD MP                 (7) 

Therefore:  

 2 21 1C R C ctD D      

where: C RD   = real Certainty Degree; 
D  = Cct ontradiction Degree computed 
DC = Certainty Degree computed
r DC < gree is computed 

by (4); 
 by (5). 

2) Fo  0, the real Certainty De
by: 

  1C RD MP                (9) 

Therefore: 

  22
1 1tC R C cD D D   

 0, then the real Certainty Degree is nil: 

 is 
computed by: 

          (10) 

3) For DC =

 0C RD    

The intensity of the real Paraquantum logical state

1

2
C R

R                (11) 

The inclinat

D  

ion angle  of the Vector of State which 
is the angle formed by the Vector of State  P   and 

 computed by:  the x-axis of the certainty degrees is

 arc
1

ct

C

D
tg

D
 

  
  

       (12)     

1.2. Uncertainty Paraquantum Re

When the module of the Vector of State 

gion 

  1MP   , this 
vector will represent the maximal fu per-ndamental su- 
posed Paraquantum logical states supfmax  which 

m Contradi
has 

real certainty degrees zero. The maximu ction 
Degree for this condition is when the Vector of State 
 P   forms an angle of 45˚ with the horizontal axis of 

certainty degrees.  
The unbalanced contradictory Paraquantum logical 

state ctru is the one located on the lattice of states of the 
PQL where there is a condition of opposite signs between 
th

ψ

e Certainty Degree (DC) and the real Certainty Degree 
( C RD  ) [5,8].  

When the module of the Vector of State is of larger 
value than the unit   1MP   , means that the Paraq- 
ua tum logical state ψ are in an uncertainty region.  n

tum Facto

ical 
states 

1.3. The Paraquan  r of Quantization hψ  

The propagation of the superposed Paraquantum log
   sup QL

to the continuous measurements performed on the Ob- 
through the lattice of the P  happens due 

tu

servable Variables in the physical world.  
When the superposed Paraquantum logical state sup 

propagates on the lattice of the PQL a value of quantize- 
tion for each equilibrium point is established. This point 
is the value of the contradiction degree of the Paraquan- 

m logical state of quantization    [5] such that: h
D          (8) 
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2 1h                  (13) 

where: h  is the Paraquantum Factor of quantization. 
The factor h  quantifies the levels of energy through 

the equilibrium points where th aquantum logical 
 

e Par
state of qua tization , de

- 

 of t

quantum analysis deals with favorable and 

n  h fined by the limits of 
propagation throughout the uncertainty of the PQL, is lo
cated [5,7,8]. 

1.4. The Propagation he Paraquantum  
Logical State ψ 

Since the Para
unfavorable evidence degrees   and   

ion 

of th
urements performed on the physical world, these 

 affect the behavio

e meas-
varia- 

tions r and agat of the super- prop

a
posed Paraquantum logical states  sup  on the lattice 
of the PQL. In a process of prop gation of Paraquantum 
logical state   , we have that in the instant that the 
superposed Paraquantum logical state  sup  reaches 
the representative points of the lim  factors of the 
uncertainty region of the PQL, the Certainty Degree 

iting
 CD  

remains zero bu he real Certainty Degree  C RD   will 
be increased or decreased from zero and t ifference 
corresponds to the effect called of the Paraquantum Leap 
[5,8]. Since the propagation exists, then we have to  
into account the factor related to the Paraqua eaps 
which will be added to or subtracted from the Paraquan- 
tum Factor of quantization [5] such that: 

leapth h h                  (14) 

Figure 2(a) shows representing a Paraquantum logical 

t t
his d

state ψ on the Paraquantum lattice of states (PQL Lattice)  

on the point     , ,,C ctD D    . Figure 2(b) shows the  

effect of the Paraquantum Leap in the quantization of 
values when the Superposed Paraquantum Logical states 
 sup  reach the point where the Paraquantum Logical 
state of Quantization  h  on the PQL Lattice. 

Where, from Figure 2(b) we can make the calcula- 
tions: 

 2
Leap 1h h 1                (15) 

So, the Paraquantum Factor of quantization in its com- 
plete or total form which acts on the quantities is: 

 21th h h   1                (16) 

1.5. Newton Gamma Factor 

Comparisons and analogies between the International 
unit Systems and the British System result in a propor-
tionality factor  related to the British system [8,10].  br

Given the importance of the Factor br , which will be 
largely used in the equations of the PQL, its value is 
called Newton Gamma Factor whose symbol is 

k
k

N . 
Therefore, in order to apply classical logics in the Paraq- 
uantum Logical model [8,10-12], the Newton Gamma 
Factor is 2N  . 

 take
ntum L

 

1.6. Paraquantum Gamma Factor Pψγ  

For an expansion process of the PQL Lattice where we  
 

   

    , ,,C μ λ ct μ λD DFigure 2. (a) Paraquantum logical state (ψ) into the paraquantum lattice on the point ; (b) The paraquantum 

factor of quantization h related to the evidence degrees obtained in the measurements of the observable variables in the 
physical world.  
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consider quantizations based in consecutive applications 
of inversed values of the Newton Gamma Factor we can 
identify the Lorentz Factor   in the infinite Power Se- 
ries of the binomial expansion [8,10]. 

In the paraquantum analysis [8] related to the series 
obtained from consecutively applying the Newton 
Gamma Factor N  

 Gamm
we define a correlation value called 

Paraquantum a Factor   such that: 

1P
N


 


                 (17) 

where: N  is the Newton Gamma Factor: 2N  ,  

2

1

1
v
c

 
   
 

   is the Lorentz factor which is: 

Using the Paraquantum Gamma Factor P  allows 
the computations, which correlate values o servable 
Variables to the values related to quantization throu

s
 in a Universe of 

D

f Ob
gh 

the Paraquantum Factor of quantization hψ [5,8,9].  

2. The Study of the Time Flow in the  
Paraquantum Analysis  

In the Paraquantum analysis applied to Physical Systems, 
time must be considered a  an Observable Variable 
whose measurements must be inserted

iscourse (or Interval of Interest) from where the Evi- 
dence Degree (  or   ) is extracted from. However, for 
the analysis in  Paraquantum Logical Model, when 
compared to other fundament hysical quan

the
al p tities, time 

has interesting features. Among these, measurements of 
the Observable Variable time have
ties: 

er decre  
ake es; 

2) Its v  never constant
3) Measurements are mandatorily quantized due to its 

fluidity feature. 

The Measured Time t Considered as an  
Observable Variable 

The study of time as an Observable Variable in paraq- 
uantum analysis can be done from the same conditions 
assumed in the relativity theory for the study of the time 
dilatation [10,13]. 

First, we consider the classical example from the rela-
tivity theory where an observer O’ at rest on the referen-
tial S’ at a distance L from a mirror, according to Figure 
3(a). The observer sends a light pulse through Transmit-
ter E and measures the time interval between the 
emission instant and the return instant of the pulse re-
flected by the mirror M. Since light travels with velocity 
c, we can compute this time interval by: 

 the following proper- 

1) Its value always increases and nev ases
which m time to be a flow of positive valu

alue is never stable, therefore, is ; 

t  

2L
t

c
  . 

We now consider both events: one is the transmissio
of the light pulse by E and the other is its return to th

r O’ is but now

er for referential S than for referential 
S’. This new condition arises because, since v was 
brought up, for the observer at referential S there is the 
horizontal distance 

n 
e 

point where observe  observed from other 
referential S. In this second condition of the referential S, 
according to Figure 3(b), observer O’ and mirror M are 
moving to the right with scalar velocity v whose value is 
a fraction of the velocity of light c in vacuum. For the 
observer at referential S, both events now happen in dif- 
ferent places, such that: 

Event 1 → Emission of light pulse by E in X1; 
Event 2 → Return to the observer O’ in X2. 
According to the figures, the space traveled by the 

light pulse is larg

Hd  such that:  

tHd v   

t  where: is the measured time interval at referential S.  
According to the relativity theory [10,13], the value of 

the velocity of light in vacuum is a constant c, with  
 

 
(a)                               

Figure 3. Analysis of the observable variable time (Similar an
ity theory).  

               (b) 

alysis to the study of the time dilatation in the restricted relativ-
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respect to the referential S as well as with respe
referential S’. Since the sp

ct to the 
ace traveled with respect to the 

referential S is longer, then when compared to the time 
passed with respect to S’, the time spent for the light 
pulse emitted by E to hit the mirror M and to return to 
the observer O’ is also longer. It is seen on Figure 3(b) 
that the course of the light pulse observed from the ref-
erential S generates a rectangle triangle of vertices EX1 - 
EX - M. We can use the Theorem of Pythagoras on this 
rectangle triangle to analyze the situation [10,13]: 

2 2
2

2 2

t t
L v c

        
   

 → 
2 2

2 2 2

4 4

t t
L v c

 
  . 

Isolating L2: 

2 2
2 2 2 

4 4

t t
L c v

 
   → 

2 2
2 2 c v

L t
 

    

→  4  L c v t    → 

4 

2 2 2 2

 
2

2 4L
2 2 

t
c v

 


 

→ 
2

2

2 2

4

 

L
t

c v
 


 → 

2 2

2

 

L
t

c v
 


. 

We do: 

2 2 2 22   

2

t L c v c v

t Lc c

 
 


 



→ 
2

2 2  
t

c c v
t

     
 2 → 

2

21
t v

t c


 


. 

By inverting, we obtain:  

2

21
t v

c






,              (18) 

where: t  = Variation of the total time with respect 
with the referential S. 

t  = Variation of time with respect to the referential 
S’ when measured at the referential S. 

1t

2

2

1

1
v

c


 = Factor of time variation—Factor of Lor- 

entz  . 

The last expression from uation (18) indicates the 
relation of the variation of measured time or local time at 
th  when this one is unitary with the time 
measured at the referential S’. So, we can establish a 
quantitative relation between the time measured t the 
unitary value ( ) and the Factor of Lorentz 

 Eq

e referential S

a

measured 1St 
  

lated to the velocity v of the body being considered. In 
quantitative terms it means that to each unitary variation 
of the quantity of time measured at S ( 1t  ), there is a 
decrease of the value of variation of measure time t  
related to the body which has velocity v. We call decresct  
the decreased variation of time and we have: 

2v
decresc 21 1t

c
     or decresc 1t

1


   . 

Considering the example for null velocity, 0v  : we 

have → 
1

1

  → decresc 0t  . And for velocity value: 

1
v c  we obtain → 

1 1
 → decresct 

1
1

2
 . 

22
Being me featured with a flow that always increases, 

wh
 ti

mulate the following: 

en it is considered as one of the Observable Variables 
from where the Evidence Degree (μ) is extracted, it 
shows this property in quantitative terms. We can for- 

 total measured SQ t Q t   AddedQ t      

where: 

  (19) 

totalQ t  
rential S; 

= Quantity of total ti easured 
refe

me m at the 

measured SQ t  
erential S with 

= Quantity of time measured at the ref- 
v = 0; 

AddedQ t  
the referential S due t

= Quantity of time m
o relativistic effects. 

Therefore, for the observer at th tial S
quantity of the time variation that dec

easured and added 
 

e referen
reases in

to 

, the 
 t  will 

o be the same quantity of variation that
S

to the time fraction 

 will be increased t
the time measured at the referential . So, in each unit of 
time measured at S, there will be a corresponding value 

decresct  
t will be 

that will be 
This quantity tha a to 

measured at the referential S is gi

added. 
the quant

 by: 
dded 

ven
ity of time 

2

Added 21 1
v

Q t
c

that acts of time when this one is re-on the amount 

 or     Added 1
1

tQ


 

 measured
dded will be the com
Factor of Lore

locity



 (20) indicates that when  at th
er the quantity of time a
plement of the inverse value of the ntz. 

Considering the example for null ve

.   (20) 

e ref- 
- 

Equation
ential S, 

: 

→
1

1

  0v   → 1   → 

Equation (20) can be rewritten by  the 
qu

AcrescQ t 

isolating

easured S

0 . 

added 
antity of time, such that: 

Added total mQ t Q t Q t      

the value of 

      

In the paraquantum analysis, the quantity 

(21) 
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of time is considered to be norm
represents the unit of time measure
Discourse (or Interval of Interest). So, we can equate (20) 
and (21) such that:  

alized and therefore 
ment in a Universe of 

total measured

1
1 Q  S

Doing so, for the variation of the qua

t Q t            (22) 

ntity of total time 
to be unita
ured at the referential of the Universe of Discourse is 
considered in the paraquantum analysis together with the 

se lue of the Factor of Lorentz. 

ry, the quantity of the variation of time meas- 

inver  va
In the Equation (22) the following implication exists: 

total

measured

1

1
S

Q t

Q t





 



 


 

In these conditions were Quantity of total time is uni- 
tary, the Quantity of time measured at the referential of the 
Universe of Discourse of the paraquantum analysis is: 

measured total

1
SQ t Q t  

              (23) 

where: measured SQ t  = Quantity of time measured at the 
referential of the Universe of Discourse of the paraquan- 
tum analysis. 

We observe that in the ph  world the tim anti- 
zation in the paraquantum analysis is related to inverse 
va

Consideri m of a Pa onsistent logic with 
annotation of two  (PAL2v ,5,8], the concep f 
Pa

ysical e qu

lue of the Lorentz Factor. 

3. The Time and the Paraquantum Logic  

ng the formalis rac
values ) [4 t o

raquantum logical state    on a system in a given 
instant t can only be represented by the Paraquantum 
logical entanglement of the two Evidence Degrees   
and  , which are obtained from measurements of the 
Observable Variables on th sical environment. So, in
the language of the Paraq  Logics, the enta
me ween the favorable nce Degre

ble Ev
fi

e phy
uantum
 Evide

 
ngle- 

e (μ) and de nt bet
unfavora idence Degree (λ) produces the represent- 
tation of a nal Paraquantum logical state    
visualized thro

atual 1

ugh the Intensity Degree of the Real Para- 
quantum logical state    (Equation (11)).  

Consider
R

ing the time as a Variable Observable the 
Equations (4) and (5) are now dependent of the time 
measurement, therefore, they become: 

        , 
 1

t t
t tct

D
 

            (24) 

    

  

   , t t
t tC

D
 

              (25) 

And the Paraquan ical state (): tum log



We can verify that the t as action direct
measurements of the Observable Variables of the physic- 
ca

3.1. The Action of the Para tum Time Flow 
in the Physical Systems 

W
e fundamental laws of phys- 

ics [10-12], in the analysis of acceleration 
related physical quantities: one is time and
th

         ,  PQt C ct
D D

   
   

  , , t t t t 
 

ime h ly in the 

l world. The variation of the time makes the values of 
the measurements in the Observable Variables modify 
and, as consequence, appear a propagation of the Paraq- 
uantum logical state through the PQL Lattice. 

quan
  

e can study the flow of the Paraquantum time, having 
in mind that, according to th

there are two 
 the other is 

e velocity v, whose value is contained in the attenuation 
Lorentz factor   in the relativity theory. Since, in the 
paraquantum analysis, there is the need of two evidence 
degrees to form the annotation (which are extracted from 
the physical quantities considered as Observable Vari- 
ables), then, for a dynamical process, where the condition 
of acceleration is valid, there will be the
the Evidence Degree from the Observable Varia
A

 
O  
Quantity of total time. Since the Observable Variable 
time has the feature of being a flow that never stops and 
always increases, for its measured value to be contained 
in the closed real interval [0,1], then from Equation (22): 

 need to extract 
ble time. 

s it is done in the other physical quantities, the extrac- 
tion of the Evidence Degree for the Observable Variable 
time will produce a normalized value in the closed real 
interval [0,1]. For the unitary value of the quantity of 
total time at the referential of the Universe of Discourse 
of the paraquantum analysis, the Evidence Degree of the

bservable Variable time must be a fraction of unitary

total 1Q t    → Universe of Discourse is unitary and 

from Equation (23): measured total

1
Q t Q t  
    

We can consider the time measured
of the Universe of Discourse of the par

on (21) the

 at the referential 
aquantum analysis 

in Equati  favorable Evidence Degree of the 
Variable Observable time ( Δtime ): Δtime AddedQ t    

Δtime total measured SQ t Q t

Δtime total

1
1Q t 






   

 
   

 

        (26) 

So, th er the value of the Factor of Lorentz e great   is, 
ree the closer to the unity the favorable Evidence Deg

extracted from the Observable Variable time is.  
Similarly, with the same procedure, we can from 
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Equation (23) write the equation of the unfavorable Evi- 
dence Degree depending on Factor of Lorentz, which 
will be computed by the complement of the Δtime

 the 
 : 

  Δtime total Δtime

Δtime total

1

1

Q t

Q t





 




  

 
   

 

       (27) 

So, the greater the Factor of Lorentz   is, the closer 
to zero is the unfavorable Evidence Degree extracted 
from the Observable Variable time that is.  

3.2. The Lorentz Factor in the Quantization of 
the Paraquantum Time   

According to the concepts of the PQL [5,8,9] we observe 
the correlation among the values extracted from the Ob- 
servable Variables of the physical env
form of Evidence Degrees, that leads to an equilibrium 
situation, defined by a paraquantum lo
lished by the Paraquantum Factor of quantization hψ. So, 
th Factor of Lor- 
en  Paraquantum 
Logical Model. For the existence of the correlation, we 
must compute the Factor of Lorentz 

ironment, in the 

gical value estab- 

ere must be an adaptation for using the 
tz in the equilibrium condition of the

  considering that 
for the equilibrium condition, the value corresponding to 
the Contradiction Degree on the vertical axis of the PQL 

Lattice is the Paraquantum Factor of quantization h . 
This procedure is done by starting with the value of the 
favorable Evidence Degree extracted from the Observ- 
able Variable time with the dependency of the Factor of 
Lorentz for the equilibrium condition.  

The involved values in the equilibrium condition can 
- 

gree
be represented on the equation of the Contradiction De

 (4) such that: ctD h Comparing:  

 1 2 1      → 2    

For equilibrium point on the contradiction degrees 

y-axis:   . Therefore: 
1

2
    

The unfavora le Evidence Degree and the Lorentz 
Factor when being affected of the paraquantum inverse 

value, such that on Equation (27): 

b

Δtime

1


  

Through this equation, we can obtain the Factor of 
Lorentz for this equilibrium condition: 

1 1

2 
  → 2   

If in the study of Relativity Theory the velocity v is the 
Observable Variable for extraction of favorable Evidence 
Degree (μ), then the time can be used as Observable Vari-
able for extraction of the unfavorable Evidence Degree (λ).  

The value of velocity v related to the value of the 

speed of light c in the vacuum in the equilibrium condi- 
tion, can be obtained from the value of the Factor of 

Lorentz 

 

 , such that: 
2

1
2   . From the 

1
v
c

   
 

equality considered at the equilibrium condition, we have:  

2
1

1
2

v

c
   
 

 → 
22

1
1

2

v

c
          

 → 

2
1

1
v       

1

2
v c

2c  
 →  . 

Therefore, paraquantum analysis applied i
theory the favorable Evidence Degree extracted from the 
Observable Variable velocity v related to the speed of 
Li is

n the relativity 

ght c in the vacuum, in the equilibrium condition, : 

velocity

1
c   

2

And the unfavorable Evidence Degree is: Δtime

1

2
  . 

3.3. Adjust of the Lorentz Factor in the  
Paraquantum Time 

For the corresponding values of the Evidence Degrees 
extracted from the equilibrium condition [5,8,9], the 
an ealysis on the PQL Lattice indicates on th  vertical y-axis 
of the contradiction degrees the Paraquantum Factor of 
quantization hψ, such that: 2 1h   . 

We can consider that a certain X paraquantum value is 
en 

the v easure by the analy-
the responsible for establishing the connection betwe

alues obtained from the time m
sis of the restricted relativity theory and the quantization 
on the PQL Lattice. Through the equation of the Lorentz 
Factor, we observe that this can not be less than 1, there-
fore, this means that there is a certain paraquantum in-  

versed value 
1

X
 
 
 

 acting on the Factor of Lorentz  . 

This inverse paraquantum value adjusts the Evidence De-

grees to 
1

2
   , which means that, at each  

measurement of the equilibrium condition, the quantiza-
tion is done by the Paraquantum Factor of quantization 
h  represented on the vertical y-axis of the contradic-
tion degrees of the PQL Lattice. From Equation (27) 

action of the inverse value 

the  
1

X
 is:  

1
1time

X


  
 
 

  → 
1

XΔtime
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The Contradictio e in the equilibn Degre rium point by 
Equation (4) is: 

  1 X
2 1 1

2 
     →   1 X

2 1 1
2 

     

  2 1  

1

2

X

    1  




 



 
    



 →  2 1 2
X


    

→  2 2
X


   

 
1 1

1
22 2

 


Since:  → where we get the X 

value by: 
1

1
2

X     
 

 → 
2

X
  . 

Including the Newton Gamma Factor, such that: 

2 N  → 
N

X



  . 

Do: modifiedX   → then modified  is the modified 
Factor of Lorentz by a um inverse ctio uant
value X e observe that for 
the unitary of Lorenz (

n of Paraq
 condition. W

1
 in the equilibrium

 Factor   ), the modified Factor  

of Lorentz is: modified

1
1

 
 

     . 
2N 

For adjusting at the e brium condition, w btract 
the unit and call the new resulting value of Paraquantum 
Gamma Factor, such that:  

quili e su

1P
N 

For the unitary Factor of Lorentz, therefore null veloc- 
ity or close to null, as in the Newtonian universe, the 
resulting Paraquantum Gamma Factor is:  

 


 
                  (28) 



1 1
1 1

2 2
P      

 
 

When the Paraquantum Gamma Factor is e 
r of Lorentz will be computed as follow

 unitary, th
Facto s: 

1P   → 2
2

    → 2 2 2    → 

 2 2 2 1 1.171572875     

The value of velocity v related to the value of the 
speed of light c in the vacuum in this condition, can be 
obtained from the value of the Factor of Lorentz  , such 
that: 0.52100538velocity 3c  . 

The Paraquantum Gamma Fac r of Equation (17) is 
the same one that appears on Equation (28) and its goal is 

to correlate the values of measurements in the physical 
world with the logical states in the paraquantum world.  

4. The Space-Time in Paraquantum Logic 
Analysis 

to

l be n
sidered in the analysis, then it would not be a Paraquan- 

diction. For
7) in the Cont

If the time wil the only physical largeness to be co - 

tum analysis, but classic. This happens because it will not 
have contra  example considers the Equations 
(26) and (2 radiction Degree with 

total 1Q t    computed by Equation (4):  

     Δtime Δtime, 
1

t tct
D

 
    ; 

    , 
1  

t tct
D

 


1 1   
1

P P 
      
  




; 

The Certainty Degree computed by Equation (5) is: 

   0
t tct

D


 . 
 , 

     Δtime Δtime, t tC
D

 
   ; 

    ,  

1 1
1

t tC
P P

D
 

  
  

      
  

; 




    ,  

1 21
t t

P P

C
P P P

D  

 
 

 
  

   



 
        
   

; 

    ,  

2
1

t tC
P

D
 


  . 

And the Paraqua  logical state ) of the time is: ntum (

 time

2
1 ,  0

P
  . 

If the an
1, then, in th the E 8)


 

 
 

alysis is done using the Lorentz factor equal to 
 accordance wi quation (2 , the value 

of Paraquantum Gamma Factor is less than 1. 

1P
N


 


 
   
 

 → 
1 1

1 1
2 2

P      
 

. 

This f Paraquan amma Factor less 
than 1 removes in the Equations (26) and (27) the nor- 
malization status of evidence degrees: 

condition o tum G

 Δtime

1 
1 1 2

P




    


 and 


Δtime

1
2

P




   

Therefore, Δtime  and Δtime  are incompatible with 
the fundamentals of Paraconsistent Logic (PAL2v). Thus, 

the values of the Certainty 
 

 

degree and of  
    , t tC

D
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the intensity of the real Paraquantum logical state 
( timeR ) will only be valid if: 1P  . 

This characteristic of the en considered as 
O

characteristic 
inversely proportional is regarded as a flow, which starts 
from its maximum unitary value. 

For the real world the values of evidence degrees of 
tim

 and (27) 
for various val  velocity hown in Table 1

e 
value of the Degree of Contradiction will always be null, 
independently of Paraquantum Gam  Factor value. 
Therefore, using only a single source of information 
(space or time) the equilibrium point of the Paraquantum 
lo

It is verified that for a single source of information, th

matime, wh
bservable Variable, demonstrates the natural action of 

his always to act in the sense of expanding the Lattice. 
In the representation of the time the gical state (ψ), that is established in the y-axis of the 

contradiction degrees for 2 1ctD h   , does not 
exist. 

e related to the Lorentz factor in the relativity theory 
can be calculated by Equations (4) (5) (11) (26)

ues of  v, as s . 

4.1. The Space/Time
Extraction of the Evidence Degree  

 
Table 1. Results of the evidence degree of the me for different ativity equations. 

 as Source of Information for 

In Physical Systems Analysis the value of velocity (vmeasured) 

velocity values using the paraquantum relti

    /, v s tct
D

 
 

1 1
1 1

    /, v s t 
 

C
D

1 1
1


measuredv c    

Δtime

1
1


 

  
 

 Δtim e

1
    /, 


  

 
   
   

 
 
   

 
 

 
 

1

2
v s tC

R

D
 






32
1

2
c

 
 
 

 1 0.000000000 1.000000 0 0.0000000 0.000000000 −1.00000000 00000 

16
1

2
c

 
 
 

 1.000007629 0.000007628 0.999992371 0.000000000 −0.999984743 0.000007628 

8
1

2
c

 
 
 

 1.001958866 0.001955036 0.998044963 0.00000000 −0.996089926 0.001955036 

4
1

2
c

 
 
 

 1.032795559 0.031754164 0.968245836 0.00000000 −0.936491672 0.031754164 

2
1

2
c

 
 
 

 1.154700538 0.133974595 0.866025 8 0.133974596 404 0.00000000 −0.73205080

1
1 

 
2

c 
 

2  
1

1
1

2
 

2
 0.000000000  2 1   

1
1

2
  

1

21

2
c

 
 
 

 1.847759065 0.458803899 0.541196100 0.000000000 −0.082392200 0.458803899 

1

41

2
c

 
 
 

 2.50703281 0.6011220  0.398877907 0.000000000 0.202244186 0.601122093 93

1

81

2
c

 
 
 

 3.471135219 0.711909811 0.288090188 0.000000000 0.423819623 0.711909811 

1

161

2
c

 
 
 

 4.856617206 0.79 95363 0.205904636 0.000000000 0.588190727 0.794095363 40

1

321

2
c

 
 
 

 6.831401494 0.853617153 0.146382847 0.000000000 0.707234306 0.853617153 

1

641

2
c

 
 
 

 9.635008313 0.896211817 0.103788182 0.000000000 0.792423635 0.896211817 

1

1281

2
c

 
 
 

 13.60754999 0.926511385 0.073488614 0.000000000 0.853022771 0.926511385 

1

2561

2
c

 
 
 

 19.23096869 0.948000539 0.05199946 0.000000000 0.896001079 0.948000539 
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can also be represented by the measured space  s  
divided by the measured time  t . 

measured
measured

measured

s
v

t





 

Based in Equation (23) the variation of measured time 
t  is considered by the following equality: 

total measured S PQ t Q t     

For the paraquantum analysis this equality means that 
the total amount of time variation , which 
defines the iverse of dis u
by the Paraquantum Gamma Factor. 

For the condition of velocity, the relationship between 
the values of favorable Evidence e sp
(which doesn’t have the influence of Paraquantum Gam- 
ma Factor in their measurements) and of the time (which 
has the influ ce of  Ga  in th
measurements) is: 

 totalQ t 
rse as unitary, is controlled un co

 un Degree of th ace 

en  Paraquantum mma Factor eir 

measured
space time

measured

1 
R t



 




   
       (29) 

When the analysis is made in the universe of the rela- 
tivity theory related to the speed 
the light in t e vacu fore, ition 
factor of Lorentz 

P 

s

 the velocity is al
h

ways 
um c. There

of 
the in this cond

  

ured

 and the

demonstrates that a correlation of 
the velocity and e mathematical reason be- 
tween the spa  time exists. 

For the existence of c n pa  analy-
sis, we mu  compute the value o nt
Gamma Factor

 measv  
ce

th

orrelation i raquantum
f the Paraqua

 
um st

 P  
its v

e vertical 
 Fact

considering that, for the equilib- 
rium condit n ates t adict
Degree on th y-axis of the PQL Lattice, which is 
the Paraquantum or of quantization 

io alue is rel o the Contr ion 

h .  

    /, v s tct
D h 

               (30) 

For the velocity of studied body equal to 
1

2
c  the  

Factor of Lo ntz isre  equal to 2  an quat
(28) we find the resulting Paraquantum Gamma Factor of 
same value.  this ring n (28
is verified th relativistic universe, when:  

d through E ion 

In
at, for 

way, conside the Equatio ) it 

 
 

measured 1
c measured

measured  2

s
v

t





 →c 2P    

Therefore, it is v  in to equilibrium po
-

 erified that int 
there are no changes of values in the universe of relative  
ity theory, that uses   and th  Newtonian univers t 
uses 

e e tha

P . 
C ering the Equation (27) the unfavorable Evi- 

dence Degree that is result of division of space by time 
is: 

onsid

/

1
space time

P




  

As in the equilibrium point 2P   , then for 

relativistic universe: /

1


 .  space time

It is verified that this condition the space/time is 
 

the paraquantum analysis means that the unfavorable 
Evidence Degree extracted from Observable Variable 
space/time is being controlled by the inverse value of the 
Lorentz Factor or, only in the equilibrium point, by Para- 
quantum Gamma Factor. As in relativistic universe the 
velocity v is related at speed of light in the vacuum c, and 

 is th  ve then le 
Evidence Degree is extracted of the velocity value 

regarded as a single source of information. In this way, to

as c e maximum locity value,  the favorab

 uredc , writtemeasvv  n as

For the space/time Paraquantum Logical state (ψ) the 
Contradiction Degree is computed by Equation (4), were: 

: 

measured measuredv v   

    

    

measured/

/

/, 

measured, 

1

1
1

v s t

v s t

v space timect

ct

D
 

 

 


D v

  

 
1) 

And th ree is com ted by Equati n (5), 
were: 


     (3

e Certainty Deg pu o

   /( , ) measured

1
v s tCD v  

           (32) 

onsid or th of re ry 
the unfavorable Evidence Degree is extracted of the 

iable  spac the s  a 
o ormation he other  of 

information the velocity v, then:  
hen:  

C ering that f e universe lativity theo

Var
single s

 Observable
urce of inf

e/time and 
, being t

pace/time is
source

W 0v c  → 1    
For paraquantum analysis: 

/space tim 1e   and 
measuv red

0  

From Equation (31): 

    /, 

1
0 1

1v s tct
D

 
    → 

    /, 
0

v s tct
D

 
  

From Equation (32): 

he P  Gam be us
    /,  

1
v s tC

D
 

  . 

If t araquantum ma Factor ed →  
1

2
P    

 and 
measured

0v/ 2space time    

    /, v s tct
D

 
 and 

    /,  v s tC
D

 
 not exist in paraquan- 

Copyright © 2012 SciRes.                                                                                 JMP 



J. I. DA SILVA FILHO 968 

tum analysis because / 1space time  . 

When: 0.5v c  → 1.154700538    

/ 0.866025404space time   and 
measured

0.5v   

From Equation (31): 

    /, 
0.5 0.86602540 1

v s tct
D

 
    

D
 

5404
ct

 
  /, 

0.36602
v s t 



    /,  v sC
D

 
From Equation (32): 0.36

t

  6025404  

If the Paraquantum Gamma Factor be used →  
0.971197118P   

/ 1.029657092space time   and  
measured

0.5v   

    /, v s tct
D

      /, v s tC
D

 
 not exist in paraquan- 

tum

  and 

 analysis because / 1space time  . 

When: 
1

2
v c  → 2   Equilibrium point 

/

1

2
space time   and 

measured

1

2
v  . 

From Equation (31):  

    /, 

1 1
1

2 2v s tct
D

 
    

    /, 
2 1

v s tct
D

 
   

From Equation (32):  

    /,  

1 1
0D    . 

2 2v s tC  

If the Paraquantum Gamma Fact  used →  or be
2P   

/

1

2
space time   and 

measured

1

2
v  . 

From Equation (31): 

    /, 

1 1
1

2 2v s tct
D

 
    

    /, 
2 1

v s tct
D

 
   →  exist in paraq- 

uantum analysis because 

    , v s tct
D

 

/ 1space time

/

  .  

Table 2 shows results of the E ree values 
of the Observable /time
values of the Observa  vel

vidence deg
Variable space  for the same 
ble Variable ocity considered in 

th

p
located on the egree of contradiction and it 
has the following characteristics: 

e relativity theory. 
These results show that exist in paraquantum analysis 

applied in the theory of relativity a single point of cor- 
relation. 

4.2. The Equilibrium Point in Paraquantum 
Analysis  

According to the results in Table 2 presented by paraq- 
uantum/relativistic analysis verifies that exist an equilib- 
rium point in the PQL Lattice. The equilibrium point that 
relates to application of Paraquantum Logic in the vari- 
ous areas of hysics, including the theory of relativity, is 

 axis of the d

    /, 
2 1

v s tct
D h 

    

With: /

1

2
space time   and 

measured

1
 

2
v   

2    and 
    /, 

0
v s tC

D
 

  

At this point of equilibrium is located into PQL Lattice 
the Paraquantum Factor of quantization h  exactly 
where we can use either the Paraquantum a Factor  Gamm

P  as also the Lorentz Factor  . 
their m

Howev
DC) can only reach axim

th

aquant ica  (ψ) propagates in the 
PQ e Degree of contradiction 
and de ble 2. In the Paraquantum 
analysis applied to theo elativity th  Observable 
Varia space time ndirectly the action of the 
Lo  in time. It is seen that this way 
the modification in the Lore actor value causes the 
Paraquantum logical state 

er, the Certainty 
um value when degree (

e velocity (v) reaches the value c of the speed of light in 
a vacuum.  

Figure 4 shows the representation of evidences de- 
grees and the action of the time flow in the paraquantum 
analysis considered in the relativity theory. 

og ateThe Par um l l st
hL Lattice as the values of t

grees of certainty of Ta
ry of r e

ble /  suffer i
rentz Factor that acts

ntz F
   stay out of equilibrium 

poi ertainty Degree in the 
re e i value of the velocity will 
ha quan- 
tu

nt and include a value  
sults. With the increas

 of C
n the 

ppen changes in the Lorentz Factor and the Para
m logical state    is directed to the maximum Cer- 

tainty degree (DC

4.3. Discussion 

The Evidence degree values of 
space/time an ervable

so, are dep dent of the Lorentz 
tum analysis of th Physical Sys- 

te e Newtonian universe the sp  as Variable 
Observable, and the time as le Observab , are 
considered separately. The equations of paraquantum vel- 
oc e, work and energy are extracted 
from Newton’s laws and in paraquantum analysis con- 
sider calculation always in equilibrium point located in 
the vertical y-axis of the PQL Lattice. 

However, in the Newtonian universe the velocity in 

). 

the Observable Variable 
d the Obs  Variable velocity are in 

the Relativy theory, en
facto  the parar. For quan e 

ms in th ace
Variab le

ity, acceleration, spac
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Table 2. Results of the evidence degree extr ted of the observab
the analisys of paraquantum/relativity. 

 
le variable space/time and the observable variable velocity in ac

measured v

 
    /, v s tct

D
      /, v s tC

D
 

 R  
/

1
space time


1

 

n

c
 
 

 

P 
 

  
P

  

measured

1
1v measured

1
v


  


       /, 

1

2
v s tC

D
 


 

32
1

2
c

 
 
 

 1 
1

2
1.0000 00000 0.000015258 984741 0.000007629 −0.999

16
1

2
c

 
 
 

 1.000007629 0.707119804 0.999992371 0.003898621 086121 0.001956939 −0.996

8
1 
2

c 
 

 1.001958866 0.710450774 0.998044963 0.060544963 −0.935544963 0.032227518 

4
1

2
c

 
 
 

 1.032795559 0.763092302 0.968245836 240.218245836 −0.718 5836 0.140877082 

2
1

2
c

 
 
 

 1.154700538 0.971 97118 0.8660251 404 0.366025404 −0.366025404 0.316987298 

1
1

2
c

 
 
 

 2  2  
1

2
  2 1  0.000000000 

1

2
 

1

21

2
c

 
 
 

 1.847759065 2.15432203 0.541196100 0.382092515 0.299700315 0.649850157 

1

41

2
c

 
 
 

 2.50703281 3.2797 11 0.398877727 907 0.31588195 0.518126136 0.759063068 

1

8

c
1

2

 
 
 

 3.471135219 4.925598471 0.288090188 0.245693468 0.669513092 0.834756546 

1

161

2 
c

 
   4.856617206 7.290764166 0.205904636 0.184476698 0.772667426 0.886333713 

1

321

2
c

 
 
 

 6.831401494 10.66 93182 0.146382 6 1 847 0.1356108 0.842845166 0.921422583 

1

641

2
c

 
 
 

 9.6 313 15. 788 890811241 0.945405620 35008 44798803 0.103 182 0.098387605 0.

1

1281 
2

c 
 

 13.60754999 22.22954086 0.073488614 0.070784670 0.923807442 0.961903721 

1

2561

2
c

 
 
 

 19.23096869 31.82931706 0.05199946 0.050646572 0.946647652 0.973323826 

 

, but obtained by dividing the space and time, 
where only time suffers the action of Paraquantum 

erse 
the E ree of Observable Variable velocity is 

equations extracted in the Newtonian universe, is always  

the inverse of the factor of Newton: 

these equations is not related to the speed of light in a 
vacuum c 1 1

2
P

N



  . 

This value in the Physical world marks the variations of 
un

Gamma Factor. This manner, in the Newtonian univ
vidence Deg certainties that happen within the PQL lattice in quan- 

ation form of the axis of y extracted of two source of information the space and the 
time. As, for these equations the velocity that is related to 

tiz
modifying the intensity of the Paraquantum logical State. 

to calculate energy levels in hydrogen atom. 

 contradiction degrees b

the speed of light in vacuum is equal to zero, then the 
Lorentz factor is unitary ( 1  ). This causes the value of 

This quantization can be expressed in the form of re- 
presentation of energy, as it was studied in [14] and [15] 

the Paraquantum Gamma Factor, which acts in these 
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Figure 4. Re esentat ces d he ac e flo ua  con la- 
tivity theory. Propagation of paraquantum logical State (ψ) as the DC and Dct values of Table 2. 
 

The effects related to energy in the Newtonian uni- 
verse, in the universe of the theory of relativity and in 
quantum mechanics resen gle L
tice of the Paraquantum logic. In the part II of this work 
we will study these 

5. Conclusions 

In this paper we pr dy o no
ena that correlates the concepts of the Theory of the 
Relativity and fou the m lo
(PQL). Through the originated Equations of the Paraq- 
uantum Logical Model we did analogies with relativistic 
effects where we ve lation e Fact

 Lorentz γ and the Paraquantum Gamma Factor 

pr ion of eviden egrees and t tion of the tim w in the paraq ntum analysis sidered in re

, can be rep ted in a sin at- 

phenomena. 

 esented a stu f physical phe m- 

ndations of Paraquantu gic 

 rified the re  between th or 
of P . 
The effects of these factors were studied in detail and we 
observed that the Paraquantum Gamma Factor P , 
which aggregates the phenomena found in the theory of 
relativity and in the Newtonian universe, promotes the 
connection among the physical universes through the 
correlation with the Paraquantum Factor of quantization 
h . Through the paraquantum equations we can consider 
time as an Observable Variable and thus extract degrees 
of evidence for the analysis. It was studied by paraquan- 
tum analysis as is the action of the time in the theory of 
relativity which can only be considered as a single factor 
of space/time. We studied as time, space and velocity can 
be correlated in relativistic and Newtonian world via the 

equilibrium point in Paraquantum Logic Model. As 
demonstrated in this work, the results are easy to view 

ugh lattic s w he 
behavior of physical quantities. 

part I rk he en dy 
he Pa  Lo ree m of 

physical science. The paraquantum equations used in 
e are d pos  the of 

unified calculation for Physical Science. 
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