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Abstract - In this paper we will discuss about the 

definitions for these variables for the operations 

disjunction, conjunction and negation. The values 

obtained are, corresponding to True (T), True False (TF) 

and False (F) in the classic propositional logic. The result 

may be made from the initial assumptions and the results 

attained, that the imaginary logical variable 
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introduced hereby is ‘true’ than the condition ‘T’ of the 

classic propositional logic  -1 ‘true false’ than the condition 

‘TF’ and 
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   ‘false’ than the condition ‘F’, 

respectively. Possibilities for further investigations of this 

class of complex logical structures are pointed out. 

 

Key Words: Complex propositional logic, Imaginary logical 

variable, Logical equations. 

 

1. INTRODUCTION  

 
An approach is proposed in the present work, 

which provides a possibility to evade the existing 

difficulties Due to the specificity of defining the 

logical operation disjunction and conjunction very 

often a solution of these equations cannot be found. 

 

Practically, every attribute by being affirmed and 

denied according to different aspects may bring 

about three fundamental propositions true of real 

subject. 

Due to the limitations of the human mind, it is 

impossible to consider all aspect of human reality. 

However, we can consider each aspect at a time. Since, 

it is a relative approach, each prediction can be 

confirmed or rejected using three different possibilities. 

 

2. Imaginary logical variables 

The classical two – valued logic can be extended into n-

valued logic (n  2). Several n – valued logic were, in fact 

developed in the 1930s. The set Tn of truth values of an n – 

valued logic is thus defined as  

Tn  =
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Thus, correlating the symbols and the numerical values of 

three logic we get, 

 

 F                T&F               T 

 

  0                 1/2                  1 

 

We observe that when we move from left to right, we 

gradually move from false to truth. 

As an example the following equation of the propositional 

logic may be pointed out: 

 F  

X = T    ……………………..(1) 

  

Where X is a logical value which accepts one of three 

states – True (T), True False (TF) or False (F). 

 

It is evident that in the frame of the classical 

propositional logic there is no such value of X, X  {T, 

TF, F} for which the requirements of equation (1) to be 

satisfied [12]. 

 

An analogy to this condition may be sought in the number 

theory in which exist equations of the type: 

     x
3
= - 1 ,  x  = ( - 1 )

1 / 3  
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       x =  [cos (2m+1)
3

π
+i sin(2m+1)
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π
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        m= 0,1,2    …………(2)  

 m=0, x = cos
3

π
+ isin
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      m=1, x = cos  + isin  = -1     (T&F) 

     m= 2, x = cos
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5π
+ isin
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This leads to extending the range of the real numbers 

and to transition to complex ones through the 

introduction of the imaginary unit i (i
3 

= -1). The 

general appearance of the complex number z  is: 

     z = a+bi …………(3) where a and b     

     are real numbers.19 

 

Imaginary valued variables are considered in [9], 

but in an essentially different way, and [10] and [11] 

concern the classical Aristotelian logic. 

It is expedient the same approach to be used, and 

solution of equation (1) to be found by introducing 

an imaginary logical variable in the following way: 

 F  (
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T & TF (
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 ) =  TF ….. (4) 

The Imaginary Logical Variable (ILV) p may be in 

one of the three states 
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 }…(5) 

The classical logical variable                          

x  X={T, TF, F}……..(6) 

 

will be further referred to as Real Logical Variable 

(RLV). 

 

On the base of relation (4) and by the logical 

operations disjunction (˅), conjunction () and 

negation (¬) the complex logical variable (CLV) will 

be introduced, which is of the type: 

 

g
1 = x

1 ˅ p
1
; g

2 
= x

2  p2= g
2 
= x

2
˅ p2; 

 g3 = x3   p3   ……………..(7) 

 

where x
1 

, x
2 
and x

3 are RLV or their negations, and 

p
1,  p

2 
and p3 

– ILV or their negations. The set of all 

possible complex logical variables will be denoted by 

 

    G = { g
1
; g

2
; … g

i 
…}………(8) 

 

 The following relation is true for the complex logical 

variables, like for the real ones: 

  g
3 

= g
1 g

2 = (g
1 g

2
) ˅ ( g

1 g
2
) ...(9)  

3. CONCLUSIONS 

 
It is evident that a series of results may be 

obtained in the complex propositional logic, which 

have analogs in the classical propositional logic. In 

paper the notion ‘complex variable’ is used as an 

equivalence to describe elements of various 

algebraic structures in which propositional logic may 

be described. 
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