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Monotonous and strong monotonous properties of some
propositional proof systems for Classical and
Non Classical Logics

For some propositional proof system of classical and non-classical logics we inves-
tigate the relations between the lines (t-complexities) and sizes (I-complexities)
of proofs for minimal tautologies, which are not a substitution of a shorter tau-
tology of this logic, and results of a substitutions in them. For every minimal
tautology ¢ of fixed logic by S(¢) is denoted the set of all tautologies, which are
results a substitution in ¢.

Definition. The proof system @ is called t-monotonous (l-monotonous), if for
every minimal tautology ¢ of this system and for every formula ¢ from S(¢)

tP(p) <t () < t*W)).

Definition. The proofsystem @ is called t-strong monotonous (l-strong monotonous),
if for every non-minimal tautology i of this system there is such minimal tau-
tology ¢ of this system such that ¥ belong to S(¢) and t® () < t®(¢) (@) <

t® ().

Formerly it is proved in [1], that Frege systems for classical and non-classical
logics are neither t-monotonous nor [-monotonous.

Now we consider the following systems: propositional resolution systems RC, RI, R]
for classical, intuitionistic and Johansson’s logics accordingly, eliminations sys-
tems E?, El, E], based on the determinative normal forms for the same logics [2],
and the system GS, based on generalization of splitting method [3].

Theorem. Thesystems RC, RI and R] are t-strong monotonous (l-strong monotonous),
but neither of them is t-monotonous (l-monotonous).

Theorem. Eachofthesystems EC,El, E] and GS is neither t-monotonous (I-monotonous)
nor t-strong monotonous (l-strong monotonous).

This work was supported by the RA MES State Committee of Science, in the frames
of the research project Nr. 18T-1B034.



166 Proof Theory and Proof Complexity

Bibliography

[1] AN. CHUBARYAN, G. PETROSYAN, Frege systems are no monotonous, Evolutio,
vol. 3,2016, 12-14

[2] AN.CHUBARYAN, ARM.CHUBARYAN, On the proofs complexity in the Resolution
systems of Intuitionistic and Minimal propositional logic, Bulletin of Symb.
Logic, vol. 11, N 2, 2005, 271-272

[3] AN.CHUBARYAN, ARM.CHUBARYAN, On the bounds of the main proof measures
in some propositional roof systems, Scholar Journal of Phis. Math. And Stat.,
vol. 1, Issue-2,2014, 111-117.



