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Abstract
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In three-valued logic system L, , the concept of symmetric three-valued R, function is

proposed, and the concepts of symmetric logic formulas and pseudo-symmetric logic formulas are

given. The properties of symmetric logic formulas under logically equivalence are studied. The

relationship of symmetric logic formulas in L, and classical logical system L, and the number of

them are given. It is proved that the ratio of the number of symmetric formulas with n atoms over

the number of all formulas with n atoms converges to zero when n tends to infinite. It is also

proved that the set of truth degrees of symmetric logic formulas is dense in [0,1]. On the other

hand, the set consisting of all symmetric logic formulas is a nowhere dense set in the logic metric

space.
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Background

Mathematical logic is a subject dealing with formalized
reasoning, in which the methods on inferring the desirable
conclusion from the known premise are studied. This kind of
logic reasoning has been widely applied in artificial intelli-
gence and related topics. Quantitative logic is proposed by
the second author of this paper. The symbolization and for-
malization of mathematical logic and the numerical computa-
tion of computational mathematics are connected in quantita-
tive logic. It enables mathematical logic to have some kind of
flexibility and thus extends the scope of possible applica-
tions. The reflexive transformation is introduced in classical
logic metric space by Hu in 2009, which enriches the theory

of quantitative logic. This paper aims to extend symmetrical
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Boolean functions to three valued functions.

In three-valued logic system L; , the concepts of sym-
metric logic formulas and pseudo-symmetric logic formulas
are given through symmetric three-valued R, function. The
relationship of symmetric logic formulas in L; and classical
logical system L is given. It is proved that the ratio of the
number of symmetric formulas with n atoms over the number
of all formulas with n atoms converges to zero when n tends
to infinite. It is also proved that the set of truth degrees of
symmetric logic formulas is dense in [0,1]. On the other
hand, the set consisting of all symmetric logic formulas is a

nowhere dense set in the logic metric space.



