Ňăńìæěćáłĺě çâěŋĺï Ŋőćőáĺąĺàáł (2005) Šěğĺáë ďőłńăďőć

Śĺńìŋăï âěőàěňă ő ğăňěŋě ďńï ąăğĺáŋőľ ŋěçěâłőľ ńőčĺłĺ ĺ ŋěçěâłĺå ńőčĺł á ňőďăńìŋőáâïňĺ

Ő. Ć. Ğěěćăńìď

Ťőàňãńë ąăğĺáŋőľ ŋěçěâłőľ ńőčĺłĺ BL áâàőïâáï ĺğ ŕàőŕőğĺæĺőŋăńìŋëå ŕěàěňěŋŋëå p1, p2, . . ., áćïğőł &, →, ĺ ĺáâĺŋŋőáâŋëå łőŋáâăŋâë 0;

φ ↔ ψ ěáâì (φ → ψ)&(ψ → φ).

Ałáĺőňăâĺğăæĺï ąăğĺáŋőľ ŋěçěâłőľ ńőčĺłĺ BL ďăŋă ć [1]. Ć íâőľ ęě łŋĺčě

[1] ďăŋő őŕàěďěńěŋĺě BL-ăńčěąàë.

Ŕãáâì L = (L, ∩, ∪, ∗, ⇒, 0, 1) | BL-ăńčěąàă. L-Őğŋăçĺćăŋĺěň ŋăğëćăěâáï őâőąàăęěŋĺě e ĺğ ňŋőęěáâćă äőàňãń ć L, čďě

e(0) = 0, e(φ → ψ) = e(φ) ⇒ e(ψ), e(φ&ψ) = e(φ) ∗ e(ψ).

Ťőàňãńă φ ŋăğëćăěâáï L-âăćâőńőčĺěľ, ěáńĺ e(φ) = 1 ďńï ńîąőčő Lőğŋăçĺćăŋĺï e (ğďěáì 1 | ŋăĺąőńìèĺľ íńěňěŋâ BL-ăńčěąàë L).

Ŕãáâì C | àăáèĺàěŋĺě BL á ŕőňőéìî ŋőćëå áåěň ăłáĺőň. Ăńčěąàă L ŋăğëćăěâáï C-ăńčěąàőľ, ěáńĺ ćáě ăłáĺőňë C ïćńïîâáï L-âăćâőńőčĺïňĺ. Ťőàňãńë ńőčĺłĺ S5(C) áâàőïâáï ĺğ ŕàőŕőğĺæĺőŋăńìŋëå ŕěàěňěŋŋëå, áćïğőł (&, →), ĺáâĺŋŋőáâŋăőľ łőŋáâăŋâë 0 ĺ ňőďăńìŋőáâěľ □, ⋄.

Ŕãáâì L | C-ăńčěąàă. Šőčďă L-ňőďěńì Łàĺŕłě ńőčĺłĺ S5(C) ĺňěěâ ćĺď

K = ⟨W, e, L⟩, čďě W | ŋěŕãáâőě ňŋőęěáâćő ĺ e : (W × P rop) → L, P rop |

ňŋőęěáâćő ćáěå ŕàőŕőğĺæĺőŋăńìŋëå ŕěàěňěŋŋëå.

Śâěŕěŋì ĺáâĺŋŋőáâĺ ‖φ‖LK_{,w} őŕàěďěńïěâáï áńěďãîéĺň őąàăğőň:

‖p‖LK_{,w = e(w, p), ‖0‖}LK_{,w = 0}L_,

‖φ&ψ‖LK_{,w} = ‖φ‖LK_{,w} ∗ ‖ψ‖LK_{,w}, ‖φ → ψ‖LK_{,w} = ‖φ‖LK_{,w} ⇒ ‖ψ‖LK_{,w}, ‖□φ‖LK_{,w} = inf_{v∈W} ‖φ‖LK_{,v}, ‖ ⋄ φ‖LK_{,w} = sup_{v∈W} ‖φ‖LK_{,v},

(ěáńĺ íâĺ inf ĺ sup áãéěáâćãîâ, ĺŋăçě ŋě őŕàěďěńěŋő) Ňőďěńì K ŋğëćăěň L-ąěğőŕăáŋőľ, ěáńĺ ćáě ŋěőąåőďĺňëě inf ĺ sup áãéěáâćãîâ. Ťőàňãńă φ ŋăğëćăěâáï L-âăćâőńőčĺěľ ńőčĺłĺ S5(C), ěáńĺ ‖φ‖LK_{,v} = 1L ďńï ńîąőľ ąěğőŕăáŋőľ L-ňőďěńĺ Łàĺŕłě ďńï S5(C) ďńï ńîąőčő v ∈ W . Ťőàňãńă φ ŋăğëćăěâáï S5(C)-âăćâőńőčĺěľ, ěáńĺ ďńï ńîąőľ C-ăńčěąàë L äőàňãńă φ ïćńïěâáï L-âăćâőńőčĺěľ ńőčĺłĺ S5(C).

Šěőàěňă 1 (ő ğăňěŋě). Ŕãáâì C(P1, . . . , Pn) | äőàňãńă á ŕěàěňěŋŋëňĺ

P1, . . . , P_n, ĺ çĺáńő ćåőęďěŋĺľ P_i ć C(P1, . . . , P_n) àăćŋő k_i ďńï ćáěå i ∈ {1, . . . , n}.

28 őłâïąàï 2005

2 Ő. Ć. ĞĚĚĆĂŃĲĎ

Őąőğŋăçĺň çěàěğ C(Q1, . . . , Q_n) àěğãńìâăâ ğăňěŋë ćáěå ćåőęďěŋĺľ ŕěàěňěŋŋőľ P_i ŋă Q_i ďńï ćáěå i ∈ {1, . . . , n}. Šőčďă

BL ⊢ � (P1 ↔ Q1)^{k1} & . . .&(P_n ↔ Q_n)^{kn} � → � C(P1, . . . , P_n) ↔ C(Q1, . . . , Q_n) � . Ćőğìňěň ć łăçěáâćě áåěň ăłáĺőň ŋěçěâłőľ ńőčĺłĺ á ňőďăńìŋőáâïňĺ áńěďãîéĺě äőàňãńë:

1. Ăłáĺőňë ąăğĺáŋőľ ńőčĺłĺ BL: (A1) − (A7), 2. Ăłáĺőňë S5:

□(φ → ψ) → (□φ → □ψ), □φ → □□φ, ⋄φ → □ ⋄ φ, □φ → φ, 3. Ďőŕőńŋĺâěńìŋãî ăłáĺőňã: □(φ → ψ) → (⋄φ → ⋄ψ). Ŕàăćĺńă ćëćőďă : modus ponens,^A_{□A} . Ŕőńãçěŋŋőě ĺáçĺáńěŋĺě ŋăğőćěň S5(BL)^′ .

Šěőàěňă 2 (ő ğăňěŋě). Ŕãáâì C(P1, . . . , Pn) | äőàňãńă á ŕěàěňěŋŋëňĺ

P1, . . . , P_n, ĺ çĺáńő ćåőęďěŋĺľ P_i ć C(P1, . . . , P_n) àăćŋő k_i ďńï ćáěå i ∈ {1, . . . , n}. Őąőğŋăçĺň çěàěğ C(Q1, . . . , Q_n) àěğãńìâăâ ğăňěŋë ćáěå ćåőęďěŋĺľ ŕěàěňěŋŋőľ P_i ŋă Q_i ďńï ćáěå i ∈ {1, . . . , n}. Šőčďă

S5(BL)^′ ⊢ � (□(P1 ↔ Q1))^{k1} & . . . &(□(P_n ↔ Q_n))^{kn} � → → � C(P1, . . . , P_n) ↔ C(Q1, . . . , Q_n) � . Śńěďáâćĺě 1. Ŕãáâì C(A1, . . . , An) | äőàňãńă, ĺňěîéăï őďŋő ĺńĺ ąőńěě ćåőęďěŋĺě ŕőďäőàňãńë A_i ďńï łăęďőčő i ∈ {1, . . . , n}. Őąőğŋăçĺň çěàěğ C(B1, . . . , B_n) àěğãńìâăâ ğăňěŋë ćáěå ćåőęďěŋĺľ ŕőďäőàňãńë A_i ć C(A1, . . . , A_n) ŋă äőàňãńã B_i ďńï łăęďőčő i ∈ {1, . . . , n}. Šőčďă ć S5(BL)^′ ćěàŋő A1 ↔ B1, . . . , A_n ↔ B_n C(A1, . . . , A_n) ↔ C(B1, . . . , B_n) . Ć áńãçăě S5(BL)^′ âěőàěňă ő ďěďãłæĺĺ ĺňěěâ áńěďãîéĺľ ćĺď: Šěőàěňă 3. Ŕãáâì C - ńîąőě ăłáĺőňăâĺçěáłőě àăáèĺàěŋĺě S5(BL)^′. Ŕãáâì

T | ňŋőęěáâćő äőàňãń, A, B | äőàňãńë. Šőčďă ć C ćëŕőńŋěŋő T ∪ {A} ⊢ B âőčďă ĺ âőńìłő âőčďă, łőčďă áãéěáâćěâ k âăłőľ, çâő T ⊢ (□A)^k → B.

Řăąőâă ćëŕőńŋěŋă ŕàĺ ŕőďďěàęłě čàăŋâă INTAS 04-77-7080.

Śŕĺáőł ńĺâěàăâãàë

[1] Hajek P. Metamathematics of fuzzy logic, Dordrecht, Kluwer Academic publishers, 1998. [2] Baas M. and Veith H. Quantifier Elimination in Fuzzy Logic, In CSL’98, LNCS 1584, 399-414, 1999, Springer Verlag Berlin Heidelberg.

[3] Baas M. and Veith H. Interpolation in Fuzzy Logic, Archive for Mathematical Logic, accepted for publication, 461-489, 1999.

E-mail: neona@gorodok.net