Ňăńìæěćáłĺě çâěŋĺï Ŋőćőáĺąĺàáł (2005) Šěğĺáë ďőłńăďőć

Ťãŋłæĺï áńőęŋőáâĺ ĺ őąńăáâĺ ŋăáëéěŋĺï 01-áńőć

Ň. Ć. Šĺåőňĺàőćă

Ŋă ŕàĺňěàě 01-áńőć ĺááńěďãěâáï łőňąĺŋăâőàŋőě áâàőěŋĺě áńőć. Ďńï łőńĺçěáâćěŋŋőľ åăàăłâěàĺáâĺłĺ áńőęŋőáâĺ áâàőěŋĺï áńőćă ććőďĺâáï äãŋłæĺï áńőęŋőáâĺ. Őáőąőě ćŋĺňăŋĺě ãďěńïěâáï âőçłě, ć łőâőàőľ ŕàěłàăéăěâáï àőáâ äãŋłæĺĺ, | âőçłě ŋăáëéěŋĺï. Ĺááńěďãěâáï ňŋőęěáâćő âőçěł ŋăáëéěŋĺï ćáěå áńőć äĺłáĺàőćăŋŋőľ ďńĺŋë. Ŕàőćěàěŋă čĺŕőâěğă ő áőćŕăďěŋĺĺ àěăńìŋőľ ĺ čĺŕőâěâĺçěáłőľ őąńăáâěľ ŋăáëéěŋĺï 01-áńőć ďńĺŋë � 20.

Ŕőŋïâĺě äãŋłæĺĺ áńőęŋőáâĺ ïćńïěâáï łőńĺçěáâćěŋŋőľ åăàăłâěàĺáâĺłőľ łőňąĺŋăâőàŋőčő áâàőěŋĺï áńőćă äĺłáĺàőćăŋŋőľ ďńĺŋë. Ćŕěàćëě ŕőŋïâĺě äãŋłæĺĺ áńőęŋőáâĺ ąëńő ććěďěŋő ŕàőäěááőàőň Ąěńïěćëň Ć. Ć.

Ć åőďě ĺááńěďőćăŋĺï őčàőňŋőčő äăłâĺçěáłőčő ňăâěàĺăńă, ąëńĺ ćëïćńěŋë ğăłőŋőňěàŋőáâĺ àőáâă ĺ ãąëćăŋĺï äãŋłæĺĺ áńőęŋőáâĺ, őąéĺě ďńï ćáěå 01- áńőć. Ć áćïğĺ á íâĺň őáőąőě ğŋăçěŋĺě ŕàĺőąàěâăěâ âőçłă ŋăáëéěŋĺï | âőçłă, ć łőâőàőľ àőáâ äãŋłæĺĺ ŕàěłàăéăěâáï. Ňŋőęěáâćő ćáěå âőçěł ŋăáëéěŋĺï őąàăğãěâ őąńăáâì ŋăáëéěŋĺï áńőć äĺłáĺàőćăŋŋőľ ďńĺŋë. Ąëńő ďőłăğăŋő [2], çâő ćáě âőçłĺ ŋăáëéěŋĺï áńőć äĺłáĺàőćăŋŋőľ ďńĺŋë ŕőŕăďăîâ ć őčàăŋĺçěŋŋãî őąńăáâì, ŋăğćăŋŋãî čĺŕőâěâĺçěáłőľ őąńăáâìî ŋăáëéěŋĺï. Ěáâěáâćěŋŋő ćőğŋĺłăěâ ćőŕàőá (Ąěńïěć Ć. Ć.): ćěàŋő ńĺ, çâő àěăńìŋăï ĺ čĺŕőâěâĺçěáłăï őąńăáâĺ áőćŕăďăîâ? Ďőłăğăŋ äăłâ áőćŕăďěŋĺï őąńăáâěľ ŋăáëéěŋĺï ďńï ćáěå 01-áńőć ďńĺŋë � 13 [2]. Ŕàőćěàłă čĺŕőâěğë ďńï áńőć ąőńìèěľ ďńĺŋë âàěąãěâ ŕàőćěďěŋĺï áěàìěğŋőľ âěőàěâĺçěáłőľ àăąőâë.

Őáŋőćŋëě ŕőŋïâĺï ĺ ŋěłőâőàëě àěğãńìâăâë Łőŋěçŋëě áńőćă ć ăńäăćĺâě {0, 1} ąãďěň ŋăğëćăâì 01-áńőćăňĺ. Śńőćă ćĺďă: a^n = aa . . . a� � � n ąãďěň ŋăğëćăâì áâăæĺőŋăàŋëňĺ. Ć ŕàőâĺćŋőň

áńãçăě ąãďěň čőćőàĺâì, çâő áńőćő ŋěáâăæĺőŋăàŋőě.

Śńőćő, ŋě áőďěàęăéěě ąãłć, ąãďěň ŋăğëćăâì ŕãáâëň ĺ őąőğŋăçăâì çěàěğ ∅. Ŕàőĺğćěďěŋĺěň áńőćă u = u1u2 . . . u_n ŋă áńőćő v = v1v2 . . . v_n ąãďěň ŋăğëćăâì áńőćő uv = u1u2 . . . u_nv1v2 . . . v_n.

Ŕãáâì w | ŋěłőâőàőě áńőćő. Śńőćő v ąãďěň ŋăğëćăâì ŕőďáńőćőň áńőćă w, ěáńĺ w = avb, čďě a ĺ b | ŋěłőâőàëě áńőćă (ŕàĺçěň, a ĺ b ňőčãâ ąëâì ŕãáâëňĺ).

Őŕàěďěńěŋĺě 1 (Ąěńïěć). Ŕãáâì w | ŕàőĺğćőńìŋőě 01-áńőćő ďńĺŋë L. Ďńï łăęďőčő æěńőčő n = 0, 1, . . . , L őŕàěďěńĺň äãŋłæĺî áńőęŋőáâĺ f_w(n)

1 ŋőïąàï 2005

2 Ň. Ć. ŠĹŢŐŇĹŘŐĆĂ

áńěďãîéĺň őąàăğőň: f_w(n) | łőńĺçěáâćő àăğńĺçŋëå ŕőďáńőć ďńĺŋë n ć áńőćě w. Ďńï ďăńìŋěľèěčő ĺááńěďőćăŋĺï äãŋłæĺĺ áńőęŋőáâĺ ŕőŋăďőąĺâáï ććěáâĺ łńăááĺäĺłăæĺî âőçěł ďĺáłàěâŋőľ äãŋłæĺĺ. Ŕãáâì f(n) | ŕàőĺğćőńìŋăï ďĺáłàěâŋăï äãŋłæĺï, őŕàěďěńěŋŋăï ďńï n = 0, 1, . . . , L, ŕàĺŋĺňăîéăï æěńëě ğŋăçěŋĺï. Űěńőě çĺáńő m ĺğ ŕàőňěęãâłă [0; L) ąãďěň ŋăğëćăâì âőçłőľ ćőğàăáâăŋĺï äãŋłæĺĺ f(m), ěáńĺ f(m + 1) > f(m), âőçłőľ ãąëćăŋĺï, ěáńĺ f(m + 1) < f(m) ĺ áâăæĺőŋăàŋőľ âőçłőľ, ěáńĺ f(m + 1) = f(m).

Ńěňňă 1. Ŕãáâì w | ŕàőĺğćőńìŋőě 01-áńőćő ďńĺŋë L, fw (n) | äãŋłæĺï

áńőęŋőáâĺ áńőćă w. Šőčďă ďńï ńîąőčő n ∈ [0; L]

(1) f_w (n) � 2^n, (2) f_w (n) � L + 1 − n.

Ńěňňă 2. Ŕãáâì w | ŋěáâăæĺőŋăàŋőě 01-áńőćő ďńĺŋë L, fw(n) | äãŋł-

æĺï áńőęŋőáâĺ áńőćă w ĺ ŕãáâì f_w(n) ãąëćăěâ ŋă ŕàőňěęãâłě [k0; L). Šőčďă f_w(n) = L + 1 − n ďńï ćáěå n ∈ [k0; L).

Ć åőďě ĺááńěďőćăŋĺï ąőńìèőčő äăłâĺçěáłőčő ňăâěàĺăńă ąëńĺ ćëïćńěŋë ğăłőŋőňěàŋőáâĺ ŕőćěďěŋĺï äãŋłæĺĺ áńőęŋőáâĺ ŋěáâăæĺőŋăàŋëå áńőć, áäőàňãńĺàőćăŋŋëě ć ćĺďě áńěďãîéěľ čĺŕőâěğë.

Čĺŕőâěğă 1. Ŕãáâì w | ŕàőĺğćőńìŋőě áńőćő ďńĺŋë L, fw(n) | äãŋłæĺï áńőęŋőáâĺ áńőćă w, n | ŕàőĺğćőńìŋőě æěńőě çĺáńő ĺğ [0; L). Šőčďă (1) ěáńĺ n | âőçłă ćőğàăáâăŋĺï, âő n + 1 | âőęě âőçłă ćőğàăáâăŋĺï ĺńĺ áâăæĺőŋăàŋăï âőçłă;

(2) ěáńĺ n | áâăæĺőŋăàŋăï âőçłă, âő n + 1 | âőęě áâăæĺőŋăàŋăï âőçłă ĺńĺ âőçłă ãąëćăŋĺï;

(3) ěáńĺ n | âőçłă ãąëćăŋĺï, âő n + 1 | âőęě âőçłă ãąëćăŋĺï.

Ďăńìŋěľèĺě ĺááńěďőćăŋĺï äãŋłæĺĺ áńőęŋőáâĺ ąãďěň ŕàőćőďĺâì, ŕőńăčăï, çâő áäőàňãńĺàőćăŋŋăï čĺŕőâěğă áŕàăćěďńĺćă. Ć íâőň áńãçăě ąőńìèőě ğŋăçěŋĺě ŕàĺőąàěâăěâ âőçłă, ć łőâőàőľ äãŋłæĺï áńőęŋőáâĺ ŕěàěáâăěâ àăáâĺ, ŋăáëéăěâáï. Ĺ ěáńĺ ğăłőŋőňěàŋőáâĺ àőáâă äãŋłæĺĺ áńőęŋőáâĺ ŕőłă ňăńő ĺğãçěŋë, âő, őáŋőćëćăïáì ŋă ńěňňăå 1 ĺ 2, ďăńìŋěľèěě ŕőćěďěŋĺě äãŋłæĺĺ ňőęŋő őŕĺáăâì áńěďãîéĺň őąàăğőň: äãŋłæĺï áâăæĺőŋăàŋă ďő ŕěàěáěçěŋĺï á ŕàïňőľ y = L + 1 − n, ă ğăâěň ãąëćăěâ ŕő ŕàïňőľ y = L + 1 − n.

Őŕàěďěńěŋĺě 2. Ŕãáâì w | ŋěŕãáâőě 01-áńőćő ďńĺŋë L, fw(n) | äãŋłæĺï áńőęŋőáâĺ áńőćă w ĺ ŕãáâì n0 ∈ [0; L) âăłőě, çâő

(1) f_w (n0) � f_w(n0 + 1), (2) f_w (n) � f_w(n + 1) ďńï ćáěå n � n0.

Šőčďă âőçłã N(n0; f_w(n0)) ąãďěň ŋăğëćăâì âőçłőľ ŋăáëéěŋĺï áńőćă w. Őŕàěďěńěŋĺě 3. Ňŋőęěáâćő âőçěł ŋăáëéěŋĺï ŋěŕãáâëå 01-áńőć ďńĺŋë L ąãďěň ŋăğëćăâì őąńăáâìî ŋăáëéěŋĺï áńőć ďńĺŋë L ĺ őąőğŋăçăâì çěàěğ D_L.

Păááňőâàĺň áńěďãîéěě ňŋőęěáâćő.

Őŕàěďěńěŋĺě 4. Őąőğŋăçĺň çěàěğ D^∗_L ňŋőęěáâćő ćáěå âőçěł á æěńőçĺáńěŋŋëňĺ łőőàďĺŋăâăňĺ, ńěęăéĺå ć łàĺćőńĺŋěľŋőň âàěãčőńìŋĺłě, őčàăŋĺçěŋŋőň ńĺŋĺïňĺ y = 2^n, y = L + 1 − n ĺ y = n + 1. İâő ňŋőęěáâćő D^∗_L ć ďăńìŋěľèěň ąãďěň ŋăğëćăâì čĺŕőâěâĺçěáłőľ őąńăáâìî ŋăáëéěŋĺï áńőć ďńĺŋë L.

ŤŞŊŁŰĹ§ ŚŃŐĘŊŐŚŠĹ Ĺ ŐĄŃĂŚŠĹ ŊĂŚŻŹĚŊĹ§ 01-ŚŃŐĆ 3

Čĺŕőâěğă 2 (Ąěńïěć Ć. Ć.). DL = D^∗_L, ďńï ńîąőčő ŋăâãàăńìŋőčő L. Ŋă áěčőďŋïèŋĺľ ďěŋì ďőłăğăŋő áńěďãîéěě [2].

Šěőàěňă 1. DL ⊆ D^∗_L ďńï ńîąőčő ŋăâãàăńìŋőčő L. Šăłĺň őąàăğőň, čĺŕőâěğă 2 àěďãæĺàãěâáï ć áńěďãîéãî.

Čĺŕőâěğă 3. DL ⊇ D^∗_L, ďńï ńîąőčő ŋăâãàăńìŋőčő L.

Ć åőďě ďăńìŋěľèěčő ĺááńěďőćăŋĺï àăááňăâàĺćăńĺáì áńőćă ćĺďă ua^k.

Šěőàěňă 2. Ŕãáâì w = va^ku | ŕàőĺğćőńìŋőě 01-áńőćő, čďě a ∈ {0; 1},

k ∈ N, ŕàĺçěň u ĺ v ŋě ĺňěîâ ŕőďáńőćă a^k, ă w ŋě áőďěàęĺâ ŕőďáńőćă a^k+1. Ŕãáâì w^′ = va^k+1u. Šőčďă

f_w′ (n) = � f_w(n), ěáńĺ n � k, f_w(n) + 1, ěáńĺ n > k.

Ńěňňă 3. Ŕãáâì w = ua^k | ŕàőĺğćőńìŋőě 01-áńőćő, čďě a ∈ {0; 1}, k ∈ N,

ŕàĺçěň u ŋě áőďěàęĺâ ŕőďáńőćă a^k, ă w ŋě áőďěàęĺâ ŕőďáńőćă a^k+1. Ŕãáâì k | âőçłă ãąëćăŋĺï äãŋłæĺĺ áńőęŋőáâĺ áńőćă w. Šőčďă âőçłă ŋăáëéěŋĺï áńőćă w ąãďěâ ïćńïâìáï âőçłőľ ŋăáëéěŋĺï áńőćă w = ua^{k′} ďńï ńîąőčő k^′ � k.

Őąőğŋăçĺň çěàěğ D^∗, ňŋőęěáâćő ćáěå âőçěł á æěńőçĺáńěŋŋëňĺ łőőàďĺŋăâăňĺ, ńěęăéĺå ć őąńăáâĺ, őčàăŋĺçěŋŋőľ ńĺŋĺïňĺ: y = 2^n ĺ y = n + 1.

Oçěćĺďŋő, çâő D^∗ = � D^∗_L.

Čĺŕőâěğă 4. Ŕãáâì P (n; n+k) ∈ D^∗, n ∈ N, k � 17. Šőčďă âőçłă P (n; n+k) ïćńïěâáï âőçłőľ ŋăáëéěŋĺï áńőćă w_k(n) (áň. âăąń. 1).

Table 1. Őąéĺľ ćĺď áńőć wk(n)

k n_{min} âőçłă ŋăáëéěŋĺï w_k(n) 1 0 (n; n + 1) 1^n0^n 2 2 (n; n + 2) 01^n0^n 3 3 (n; n + 3) 101^n0^n 4 3 (n; n + 4) 0101^n0^n 5 3 (n; n + 5) 00101^n0^n 6 4 (n; n + 6) 100101^n0^n 7 4 (n; n + 7) 0100101^n0^n 8 4 (n; n + 8) 10100101^n0^n 9 4 (n; n + 9) 110100101^n0^n 10 4 (n; n + 10) 0110100101^n0^n 11 4 (n; n + 11) 00110100101^n0^n 12 4 (n; n + 12) 000110100101^n0^n 13 5 (n; n + 13) 1000110100101^n0^n 14 5 (n; n + 14) 01000110100101^n0^n 15 5 (n; n + 15) 001000110100101^n0^n 16 5 (n; n + 16) 0001000110100101^n0^n 17 5 (n; n + 17) 00001000110100101^n0^n

4 Ň. Ć. ŠĹŢŐŇĹŘŐĆĂ

Ŋěâàãďŋő ğăňěâĺâì, çâő łăęďëľ ŕőáńěďãîéĺľ ŕàĺňěà ŕőńãçěŋ ĺğ ŕàěďëďãéěčő ãňŋőęěŋĺěň ŋă őďŋã ąãłćã (0 ĺńĺ 1) áńěćă. Ł áőęăńěŋĺî, ŋă w17(n) æěŕőçłă őąàëćăěâáï, ĺ ŋĺ 0w17(n), ŋĺ 1w17(n) ŋě ŕőďåőďïâ ć łăçěáâćě ŕàĺňěàă ďńï łńăááă âőçěł {(n; n + 18)}. Oŕĺáăŋŋëľ ňěâőď ŕőáâàőěŋĺï ŕàĺňěàőć ãáŕěèŋő ŕàĺňěŋěŋ ŕàĺ àěèěŋĺĺ őáŋőćŋőľ ŕàőąńěňë | ŕàőćěàłĺ čĺŕőâěğë 3 ďńï L � 26.

Ŕàěĺňãéěáâćő ďăŋŋőčő ňěâőďă, ğăłńîçăěâáï ć âőň, çâő ł áńőćã w_k(n) ňőęŋő ŕàĺňěŋĺâì ńěňňã 3. Šăłĺň őąàăğőň, ćňěáâő őďŋőčő áńőćă, ňë ŕőńãçăěň æěńëľ łńăáá áńőć, ĺňěîéĺå őďŋã ĺ âã ęě âőçłã ŋăáëéěŋĺï. Ŕőďçěàłŋěň, çâő íâő ąěáłőŋěçŋëľ łńăáá áńőć áłőńì ãčőďŋő ąőńìèőľ ďńĺŋë.

Oáŋőćŋëě àěğãńìâăâë Řăááňőâàĺň ďćă ňŋőęěáâćă: D^∗_{L−}1 ĺ D^∗_L. Őçěćĺďŋő, çâő D^∗_{L−}1 ⊆ D^∗_L. Ŕàěďŕőńőęěŋĺě. Ěáńĺ D^∗_{L−}1 ⊆ DL−1, âő D^∗_{L−}1 ⊆ DL.

Ěáńĺ ŕàěďŕőńőęěŋĺě ćěàŋő, âő łăęďãî âőçłã ďőáâăâőçŋő ĺááńěďőćăâì ńĺèì àăğ, ďńï ŋăĺňěŋìèěčő ğŋăçěŋĺï L, ŕàĺ łőâőàőň íâă âőçłă ŕőŕăďăěâ ć łăłãîńĺąő čĺŕőâěâĺçěáłãî őąńăáâì ŋăáëéěŋĺï. Ć íâőň áńãçăě ďńï łăęďőčő ğŋăçěŋĺï L ďőáâăâőçŋő àăááňőâàěâì âőçłĺ, ńěęăéĺě ŋă čàăŋĺæě ňŋőęěáâćă D^∗_L, ğăďăćăěňőľ ãàăćŋěŋĺěň y = L + 1 − n, ĺ ďőłăğăâì, çâő őŋĺ ïćńïîâáï âőçłăňĺ ŋăáëéěŋĺï áńőć ďńĺŋë L^′ � L.

Šěőàěňă 3. Ŕãáâì L � 26. Šőčďă D^∗_L ⊆ DL′ ďńï ćáěå L^′ � L. Śńěďáâćĺě 1. Ěáńĺ L � 26, âő DL = D^∗_L.

Ďàãčĺňĺ áńőćăňĺ, ŕàĺ L = 1, 2, . . . , 26 âőçłĺ čĺŕőâěâĺçěáłőľ őąńăáâĺ ŋăáëéěŋĺï D^∗_L ŕàĺŋăďńěęăâ ŋě âőńìłő D_L, ŋő ĺ ńîąőľ àěăńìŋőľ őąńăáâĺ ŋăáëéěŋĺï áńőć ďńĺŋë > L. İâő őğŋăçăěâ, çâő čĺŕőâěğă 2 ćěàŋă ŕàĺ L � 26 (őą íâőň čőćőàĺâáï ć áńěďáâćĺĺ). Ă ŕàĺ L^′ > 26 ďńï ŕàőćěàłĺ ďăŋŋőľ čĺŕőâěğë ďőáâăâőçŋő àăááňőâàěâì âőçłĺ D^∗_L′ , ŋě ŕàěŋăďńěęăéĺě D26, â. ě. âőçłĺ D^∗_L′ , ńěęăéĺě ňěęďã ŕàïňëňĺ y = 27 − n (čàăŋĺæěľ őąńăáâĺ D^∗26) ĺ y = L^′ + 1 − n.

Ă âěŕěàì àăááňőâàĺň áåěňã ďőłăğăâěńìáâćă 3.

İâăŕ ŕěàćëľ: ďőłăğëćăěâáï, çâő D^∗1 ⊆ D_L′ ďńï ćáěå L^′ � 1, âő ěáâì, çâő âěőàěňă ćěàŋă ďńï L = 1.

İâăŕ ćâőàőľ: ďőłăğëćăěâáï, çâő ´D^∗2 ⊆ D_L′ ďńï ćáěå L^′ � 2, Ŋăŕőňŋĺň, çâő D^∗_L = ´D^∗_L � D^∗_{L−}1. Ŕőíâőňã, ŋă őáŋőćăŋĺĺ ŕěàćőčő ĺ ćâőàőčő íâăŕőć ďěńăěâáï ćëćőď, çâő âěőàěňă ćěàŋă ďńï L = 2, â. ě. D^∗2 ⊆ D_L′ ďńï ćáěå L^′ � 2.

İâăŕ âàěâĺľ: ďőłăğëćăěâáï, çâő ´D^∗3 ⊆ D_L′ ďńï ćáěå L^′ � 3. Ŋă őáŋőćăŋĺĺ ŕőáńěďŋĺå ďćãå íâăŕőć ďěńăěâáï ćëćőď, çâő âěőàěňă ćěàŋă ďńï L = 3, â. ě. D^∗3 ⊆ D_L′ ďńï ćáěå L^′ � 3.

Ăŋăńőčĺçŋő ďőłăğëćăěâáï, çâő âěőàěňă ćěàŋă ďńï L = 4, 5, . . . , 26. Ďőłăğăâěńìáâćő ğăłńîçăěâáï ć âőň, çâő, ŋăçĺŋăï á 2 (ďńï L = 1 ďőłăğăâěńìáâćő ŋěáłőńìłő őâńĺçăěâáï), ďńï łăęďőčő ğŋăçěŋĺï L, ďńï łăęďőľ âőçłĺ ĺğ àăááňăâàĺćăěňőčő ŋă íâőň íâăŕě ňŋőęěáâćă ŕàĺćěďěŋő áńőćő ďńĺŋë L, łőâőàőě ŋăáëéăěâáï ć íâőľ âőçłě, ãďőćńěâćőàïîéěě ãáńőćĺî 3. Ĺğ íâőčő áńőćă ňěâőďőň, őŕĺáăŋŋëň ć 3, ňőęŋő ŕőńãçĺâì áńőćő ńîąőľ ďńĺŋë > L, ĺňěîéěě âã ęě âőçłã ŋăáëéěŋĺï. Šăłĺň őąàăğőň, àăááňăâàĺćăěňăï âőçłă ïćńïěâáï âőçłőľ ŋăáëéěŋĺï áńőć ďńĺŋë � L. Ćĺď áńőćă, ćëąĺàăěňőčő ć łăçěáâćě ŕàĺňěàă őŕàěďěńïěâáï ŕő âăąń. 1.

ŤŞŊŁŰĹ§ ŚŃŐĘŊŐŚŠĹ Ĺ ŐĄŃĂŚŠĹ ŊĂŚŻŹĚŊĹ§ 01-ŚŃŐĆ 5

Śŕĺáőł ńĺâěàăâãàë

[1] Ň. Š. Šĺåőňĺàőćă, Ťãŋłæĺï áńőęŋőáâĺ ĺ őąńăáâĺ ŋăáëéěŋĺï 01-áńőć // Ňăâěň. áĺáâ. { Łàăáŋőïàáł: ŁàăáČĂŞ. { 2005. { ò4. (ć ŕěçăâĺ).

[2] Ŋ. Ć. Ąńăčőďăâáłăï, Ťãŋłæĺĺ áńőęŋőáâĺ ĺ őąńăáâĺ ŋăáëéěŋĺï 01-áńőć, Łàăáŋőïàáł:

ŁČŔŞ, 2004.

Łàăáŋőïàáłĺľ čőáãďăàáâćěŋŋëľ ăčàăàŋëľ ãŋĺćěàáĺâěâ E-mail: tihomirova mv@mail.ru