Ňăńìæěćáłĺě çâěŋĺï Ŋőćőáĺąĺàáł (2005) Šěğĺáë ďőłńăďőć

Őą őâáãâáâćĺĺ ăćâőňăâŋőľ áâàãłâãàë ã łőŋěçŋő ŕőàőęďěŋŋëå ŕőńãčàãŕŕ àěčãńïàŋëå ïğëłőć

Ś. Ă. Ăäőŋĺŋ, Ě. Ě. Ţăğőćă, ĺ Ă. Ś. Ÿãŋďěěć

Ŕãáâì S | ŕőńãčàãŕŕă, L | àěčãńïàŋëľ ïğëł ć ăńäăćĺâě A, ă ψ : A+ → S | čőňőňőàäĺğň, ãďőćńěâćőàïîéĺľ ãáńőćĺî Lψ = S. Ŕăàă (Aψ, L) ŋăğëćăěâáï ăćâőňăâŋőľ áâàãłâãàőľ ďńï S, ěáńĺ ćëŕőńŋěŋë áńěďãîéĺě ãáńőćĺï:

• ňŋőęěáâćő L= = {(u, v) | u, v ∈ L, uψ = vψ} | àěčãńïàŋő; • L_a = {(u, v) | u, v ∈ L, (ua)ψ = vψ} àěčãńïàŋő ďńï ćáěå a ∈ A.

Ŕőńãčàãŕŕă S ŋăğëćăěâáï ăćâőňăâŋőľ, ěáńĺ ďńï ŋěě áãéěáâćãěâ ăćâőňăâŋăï áâàãłâãàă (Aψ, L). Ăćâőňăâŋëě ŕőńãčàãŕŕë ĺňěîâ æěńëľ àïď ĺŋâěàěáŋëå áćőľáâć [3], ć çăáâŋőáâĺ, ćáě łńăááë íłćĺćăńěŋâŋőáâĺ íńěňěŋâőć A+ ïćńïîâáï àěčãńïàŋëňĺ ňŋőęěáâćăňĺ.

Ŕãáâì ğăďăŋ łőŋěçŋëľ ăńäăćĺâ ´ ĺ ŋěłőâőàăï ŕőďáâăŋőćłă àěčãńïàŋëå ïğëłőć φ : ´ → Reg(˚), áőŕőáâăćńïîéăï ąãłćăň ăńäăćĺâă ´ àěčãńïàŋëě ïğëłĺ ŋăď ŋěłőâőàëň ăńäăćĺâőň ˚. Ŕőďáâăŋőćłă φ ňőęěâ ąëâì ěáâěáâćěŋŋëň őąàăğőň àăáèĺàěŋă ďő čőňőňőàäĺğňă ňěęďã ´+ ĺ łőŋěçŋő ŕőàőęďěŋŋőľ ŕőńãčàãŕŕőľ àěčãńïàŋëå ïğëłőć S_φ = ⟨´φ⟩ őâŋőáĺâěńìŋő łőŋłăâěŋăæĺĺ ïğëłőć, ďńï őąőğŋăçěŋĺï łőâőàőčő ňë ąãďěň ĺáŕőńìğőćăâì âőâ ęě áĺňćőń φ. Ňŋőęěáâćő R ⊆ Reg(˚) àěčãńïàŋëå ïğëłőć ŋăğëćăěâáï àăæĺőŋăńìŋëň [1], ěáńĺ ŋăľďěâáï àěčãńïàŋëľ ïğëł K ⊆ ´+ ĺ ŕőďáâăŋőćłă φ âăłĺě, çâő R = {wφ | w ∈ K}. Ć íâőň áńãçăě ąãďěň ŕĺáăâì R = (K, φ).

Őáŋőćëćăïáì ŋă àěğãńìâăâăå àăąőâ [4, 1], ć łőâőàëå ďőłăğëćăěâáï ăńčőàĺâňĺçěáłăï àăğàěèĺňőáâì ğăďăçĺ ŕàĺŋăďńěęŋőáâĺ ďńï ŕőńãčàãŕŕ ĺ àăæĺőŋăńìŋëå ňŋőęěáâć àěčãńïàŋëå ïğëłőć, áőőâćěâáâćěŋŋő, ć [2] ąëńő ďőłăğăŋő, çâő ďńï ŕàőĺğćőńìŋőľ ŕőďáâăŋőćłĺ φ àěčãńïàŋëå ïğëłőć ĺ ŕàőĺğćőńìŋőčő áńőćă w ∈ ´+ ňŋőęěáâćő [w] = {v ∈ ´+ | vφ = wφ} àěčãńïàŋő ć ăńäăćĺâě ´. İâő ãâćěàęďěŋĺě ŕőğćőńïěâ ŕàěďŕőńőęĺâì, çâő ŕőńãčàãŕŕë àěčãńïàŋëå ïğëłőć ïćńïîâáï ăćâőňăâŋëňĺ. Ć ďăŋŋőľ àăąőâě ďőłăğëćăěâáï, çâő ć őąéěň áńãçăě íâő ŕàěďŕőńőęěŋĺě ŋěćěàŋő.

Šěőàěňă. Śãéěáâćãěâ łőŋěçŋő ŕőàőęďěŋŋăï ŕőńãčàãŕŕă àěčãńïàŋëå ïğë-

łőć, ŋě ĺňěîéăï ăćâőňăâŋőľ áâàãłâãàë.

Řăąőâă ćëŕőńŋěŋă ŕàĺ çăáâĺçŋőľ ŕőďďěàęłě ŕàőěłâă ò 10002-251 ŕàőčàăňňë Ŕàěğĺďĺãňă ŘĂŊ \Ŕăàăńńěńìŋëě ćëçĺáńěŋĺï ŋă ňŋőčőŕàőæěááőàŋëå ćëçĺáńĺâěńìŋëå łőňŕńěłáăå".

26 őłâïąàï 2005

2 Ś. Ă. ĂŤŐŊĹŊ, Ě. Ě. ŢĂĞŐĆĂ, Ĺ Ă. Ś. ŸŞŊĎĚĚĆ

Ďőłăğăâěńìáâćő őáŋőćăŋő ŋă áńěďãîéěň ŋăąńîďěŋĺĺ. Ŕàěďŕőńőęĺň, çâő ŕőńãčàãŕŕă S_φ ăćâőňăâŋă. Šőčďă ňŋőęěáâćő L= ćáěå ŕăà àăćŋëå áńőć àěčãńïàŋő ć ´+ ×´+, ă ďńï ńîąőčő àěčãńïàŋőčő ïğëłă K ∈ Reg(´) ěčő ğăňëłăŋĺě K = Kφφ^−1 = {u ∈ ´+ | ∃v ∈ K : uφ = vφ} âăłęě ïćńïěâáï àěčãńïàŋëň. Ĺğ àěčãńïàŋőáâĺ ğăňëłăŋĺï áńěďãěâ ăńčőàĺâňĺçěáłăï àăğàěèĺňőáâì ğăďăçĺ ŕàőćěàłĺ íłćĺćăńěŋâŋőáâĺ ďćãå àăæĺőŋăńìŋëå ňŋőęěáâć àěčãńïàŋëå ïğëłőć R1 = (K1, φ) ĺ R2 = (K2, φ), âăł łăł ďńï íâőčő ďőáâăâőçŋő ŕàőćěàĺâì àăćěŋáâćő K1 = K2. Ğăňěâĺň, çâő áőćŕăďěŋĺě ŕőďáâăŋőćłĺ φ ć őŕàěďěńěŋĺĺ ňŋőęěáâć R1 ĺ R2 ŋě ïćńïěâáï áãéěáâćěŋŋëň őčàăŋĺçěŋĺěň. Šăłĺň őąàăğőň, ďńï ďőłăğăâěńìáâćă âěőàěňë ďőáâăâőçŋő ďőłăğăâì, çâő ğăďăçă őŕàěďěńěŋĺï íłćĺćăńěŋâŋőáâĺ àăæĺőŋăńìŋëå ňŋőęěáâć àěčãńïàŋëå ïğëłőć ăńčőàĺâňĺçěáłĺ ŋěàăğàěèĺňă, çâő ďěńăěâáï áćěďěŋĺěň ł ğăďăçě ŕàőćěàłĺ àăćěŋáâćă ďćãå ŕőďáâăŋőćőł ŋă ğăďăŋŋőň ïğëłě. Ć [5] ąëńő ďőłăğăŋő, çâő ďńï ďćãå łőŋěçŋëå ŕőďáâăŋőćőł φ1, φ2 ğăďăçă ŕàőćěàłĺ ćëŕőńŋěŋĺï àăćěŋáâćă φ1(u) = φ2(u) ŋă ćáěå áńőćă u ïğëłă L = ab^∗c ăńčőàĺâňĺçěáłĺ ŋěàăğàěèĺňă.

Śŕĺáőł ńĺâěàăâãàë

[1] Afonin, S., and Hazova, E. Membership and ˛niteness problems for rational sets of regular languages. In Proceedings of the Developments in Language Theory 2005 (2005), C. De Felice and A. Restivo, Eds., vol. 3572 of Lecture Notes in Computer Science, Springer, pp. 88{99.

[2] Afonin, S., and Hazova, E. The word problem of the ˛nitely generated semigroup of regular languages. Šěğĺáë ďőłńăďőć ňěęďãŋăàőďŋőľ łőŋäěàěŋæĺĺ óSemigroups and Languagesô, 2005.

[3] Campbell, C. M., Robertson, E. F., Ru»skuc, N., and Thomas, R. M. Automatic semigroups. Theoretical Computer Science 250, 1{2 (Jan. 2001), 365{391.

[4] Hashiguchi, K. Representation theorems on regular languages. Journal of computer and system sciences 27 (1983), 101{115.

[5] Karhum-aki, J., and Lisovik, L. P. The equivalence problem of ˛nite substitutions on ab*c, with applicat ions. In ICALP ’02: Proceedings of the 29th International Colloquium on Automata, Languages and Programming (London, UK, 2002), Springer-Verlag, pp. 812{820.

ŊĹĹ Ňěåăŋĺłĺ ŇČŞ ĺň. Ň. Ć. Ńőňőŋőáőćă, ŇŚŰ ŘĂŊ

E-mail: serg@msu.ru

ŊĹĹ Ňěåăŋĺłĺ ŇČŞ ĺň. Ň. Ć. Ńőňőŋőáőćă

ŇŚŰ ŘĂŊ