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EXTENDED ABSTRACT 
  
The nature of the transportation processes is stochastic. The classical approach to treat that 
processes is connected to the probability theory and fuzzy logic. Problem of these types are the 
problems of traffic control in complex networks, like the problems of decision making in 
network control systems; problem of the recognition of congestion in complex networks; 
different problems of classification of states of transportation networks, etc.  
 
Generalized logics (known as fuzzy and/or many-valued logics) in the sense that they take the 
real unit interval [0,1] as set of truth-values, 1 being absolute truth, 0 absolute falsity; have as 
one of the main goals to treat uncertainty much more generally than probability does. The 
fundamental principle, borrowed from classical logic, in conventional fuzzy logics is truth 
functionality. Probability functions on logical formulas are not truth-functional, e.g. the 
probability of ϕ&ψϕ&ψϕ&ψϕ&ψ  is not a function of the probabilities of ϕϕϕϕ and ψψψψ. Thus probability is not 
directly grasped by truth-functional systems of conventional many-valued logics; and beliefs 
(mostly) are not truth functional. 
  
Probability and/or belief functions can be treated as the special cases of new structural-
functional fuzzy logic functions based on Syntactic Structured and Semantic Convex (S3C) 
logic. 
 
S3C logic consists of: 
  
(a) Syntactic structured level, and 
  
(b) Semantic level based on linear convex interpolation. 
  
In S3C logic, well formulate logical formulae are structured (characterized) by the logical set 
functions in syntactic level. All logical properties, including new structural functionality 
principle are defined on this level. Structural functionality principle says that structure of 
compound logical formula can be directly calculated on the base of structures of component 
formulae. The structural functionality principle is fundamental and is irrelevant of its semantic 
implementations: {0,1}-valued (classical) logic, multi-valued and/or [0,1]-valued logic - S3C 
logic. 
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In the classical logic the truth functionality principle is direct consequence of the structural 
functionality principle and this is reason why this principle is natural only for classical logic. 
Application of this principle should not take place in general case; it is the main cause of 
problems in other many valued and/or fuzzy logics. 
  
In S3C logic, logical formula function is a linear convex interpolation of logical formula 
structure elements. Interpolation coefficients are basic logic functions, which depend on the 
truth-values of elementary logical formulae (atoms) - as variables; and on the chosen t-norm 
from the set of the feasible t-norms - as a parameter. 
  
S3C fuzzy logic has all main properties of classical logic contrary to others fuzzy logics: 
  
(a) All tautologies (and/or contradiction) of classical logic are tautologies (and/or contradiction) 
of S3C fuzzy logic  (for example the basic logical laws apply: excluded middle and 
contradictions). 
  
(b) Semantic equivalent logical expressions in the classical logic are equivalent in S3C fuzzy 
logic too. 
  
(c) The choice of the basic logical operators (the basic set of logical operators by means of 
which all other operators are constructed) is irrelevant in S3C fuzzy logic as in the classical 
logic. 
  
(d) The number of semantically different logical formulae in S3C fuzzy logic   depends only on 
the number of logical variables (i. e., the number of possible truth-values is irrelevant for the 
number of possible semantic different formulae). 
  
(e) Classical deduction and completeness theorems are applicable in S3C fuzzy logic too. 
  
(f) S3C fuzzy logic directly grasped by stricture-functional systems probability and belief 
(possibility, plausibility, necessity...). 
 
Probability-value can be treated as a truth-value, and contrary to other fuzzy and/or many-
valued logics, any probability function can be treated as a function of S3C fuzzy logic.  
 
The suitability of application of S3C fuzzy logic in the field of the traffic management will be 
illustrated on different examples 
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