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Abstract

We compare the proof complexities in Frege systems with a substitution rule with-
out any restrictions and with depth-restricted substitution rule. We prove that Frege
system with well-known substitution rule and Frege system with depth-restricted sub-
stitution rule are polynomially equivalent by size, but the ¯rst system has exponential
speed-up over the second system by steps.
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ÊáñáõÃÛ³Ùµ ë³ÑÙ³Ý³÷³Ï ï»Ë³¹ñÙ³Ý Ï³ÝáÝÝ»ñÇ
³ñ¹ÛáõÝ³í»ïáõÃÛáõÝÁ

Ð. Ü³Éµ³Ý¹Û³Ý

²Ù÷á÷áõÙ

²ßË³ï³ÝùáõÙ Ñ³Ù»Ù³ïíáõÙ »Ý Áëï ³ñï³ÍáõÙÝ»ñÇ »ñÏáõ µ³ñ¹áõÃÛ³Ý µÝáõÃ³-
·ÁñÇãÝ»ñÇ (»ñÏ³ñáõÃÛáõÝ ¨ ù³ÛÉ»ñÇ ù³Ý³Ï) üñ»·»Ç Ñ³Ù³Ï³ñ·Ç µ³½Ù³ÏÇ ï»Õ³¹ñÙ³Ý
¨ ËáñáõÃÛ³Ùµ ë³ÑÙ³Ý³÷³Ï ï»Õ³¹ñÙ³Ý Ï³ÝáÝáí »ñÏáõ ÁÝ¹É³ÛÝáõÙÝ»ñ: ²å³óáõóí³Í
¿, áñ Áëï ³ñï³ÍÙ³Ý »ñÏ³ñáõÃÛ³Ý µ³½Ù³ÏÇ ¨ ËáñáõÃÛ³Ùµ ë³ÑÙ³Ý³÷³Ï ï»Õ³¹ñÙ³Ý
Ï³ÝáÝÝ»ñáí üñ»·»Ç Ñ³Ù³Ï³ñ·»ñÁ µ³½Ù³Ý¹³Ùáñ»Ý Ñ³Ù³ñÅ»ù »Ý, ë³Ï³ÛÝ Áëï ù³ÛÉ»ñÇ
ù³Ý³ÏÇ µ³½Ù³ÏÇ ï»Õ³¹ñÙ³Ý Ï³ÝáÝáí üñ»·»Ç Ñ³Ù³Ï³ñ·Ý áõÝÇ óáõóã³ÛÇÝ ³ñ³·³óáõÙ
ËáñáõÃÛ³Ùµ ë³ÑÙ³Ý³÷³Ï ï»Õ³¹ñÙ³Ý üñ»·»Ç Ñ³Ù³Ï³ñ·»ñÇ ÝÏ³ïÙ³Ùµ:


