Ďĺőäăŋâőćë ŕàĺąńĺęěŋĺï

ŞĎŁ 511.9

Śàěďŋĺě łćăďàăâĺçŋőčő őâłńőŋěŋĺï ŕő őàąĺâăň ňŋőčőňěàŋëå àěčãńïàŋëå áěâőł

Ŋ.Ň. Ďőąàőćőńìáłĺľ, Ć.Ś. Ćăŋìłőćă

Ć àăąőâě ŕőńãçěŋë őæěŋłĺ áćěàåã áàěďŋěčő ăàĺäňěâĺçěáłőčő łćăďÄ àăâĺçŋőčő őâłńőŋěŋĺï áěâőł ĺğ ŕàőĺğćőńìŋőľ àěčãńïàŋőľ őàąĺâë.

Ąĺąńĺőčàăäĺï: 19 ŋăğćăŋĺľ.

Řăááňőâàĺň ŕàőĺğćőńìŋãî s-ňěàŋãî áěâłã X = { (x_{k1}, . . . , x_{ks}) | k = 0, . . . , N − 1 } ĺğ s-ňěàŋőčő ěďĺŋĺçŋőčő łãąă G_s = [0; 1)^s. ŁćăďÄ àăâĺçŋëň őâłńőŋěŋĺěň áěâłĺ X ŋăğëćăěâáï ćěńĺçĺŋă D_{s,}2(X) |= ∫ 1 0 · · · ∫ 1 0 |D(X, α)|2 dα, čďě D(X, ⃗α ) = N−1∑ k=0 s∏ j=1 χ(x_{kj} , α_j) − N · α1 · · · α_s | äãŋłæĺï ńőłăńìŋőčő őâłńőŋěŋĺï áěâłĺ X ĺ χ(x, α) | åăàăłâěàĺáâĺÄ çěáłăï äãŋłæĺï ŕàőňěęãâłă [0; α).

Ć àăąőâě [18] ďăŋë őŕàěďěńěŋĺï (áň. ŋĺęě) ňŋőčőňěàŋëå ⃗p-ĺçŋëå áěÄ âőł I ĺ II àőďă, čàãŕŕ ŕàěőąàăğőćăŋĺľ âăłĺå áěâőł G-ăàĺäňěâĺçěáłĺå áďćĺčőć ĺ G^∗-\ŕőàăğàïďŋëå áďćĺčőć", q-àěčãńïàŋëå ⃗p-ĺçŋëå áěâőł.

Řăááňőâàĺň áàěďŋĺě ăàĺäňěâĺçěáłĺě łćăďàăâĺçŋëå őâłńőŋěŋĺľ ŕő őàąĺâăň čàãŕŕ ŕàěőąàăğőćăŋĺľ σ_{s+1}(GX), σ_{s+1}(G^∗X), σ_s(GY ), σ_s(G^∗Y ).

Őáŋőćŋőľ àěğãńìâăâ. Ďńï ńîąőľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ X

ćĺďă (2) ĺ áőőâćěâáâćãîéěľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ Y ćĺďă (4) áŕàăćěďńĺćë àăćěŋáâćă:

σ_s+1(GX) = σ_s+1(G^∗X) = O(ln^s N);

σ_s(GY ) = σ_s(G^∗Y ) = O(ln^s N). (1) © Ŋ. Ň. Ďőąàőćőńìáłĺľ, Ć. Ś. Ćăŋìłőćă 1996

ŚŘĚĎŊĹĚ ŁĆĂĎŘĂŠĹŮŊŐČŐ ŐŠŁŃŐŊĚŊĹ§ ŔŐ ŐŘĄĹŠĂŇ 57

Ć ŕěàćőň àăğďěńě ŕàĺćőďïâáï ŋěőąåőďĺňëě őŕàěďěńěŋĺï ĺğ àăąőâë [18], àěğãńìâăâë ĺğ àăąőâ [11], [18], [19]. Ćő ćâőàőň àăğďěńě ďőłăğëćăěâáï őáÄ ŋőćŋőľ àěğãńìâăâ. Ć áŕĺáłě ńĺâěàăâãàë ŕàĺćőďïâáï őáŋőćŋëě àăąőâë Ł. Řőâă, Č. Ďíćěŋŕőàâă, Ůěŋï ŕő łćăďàăâĺçŋőňã őâłńőŋěŋĺî ĺ àăąőâë ăćâőàőć ŕő àăááňăâàĺćăěňőľ âěňăâĺłě.

x1. Őąőğŋăçěŋĺï ĺ őŕàěďěńěŋĺï

Ŕãáâì ŋăâãàăńìŋőě p ¿ 2, ŕàőĺğćőńìŋőě æěńőě h ¿ 0 ĺ P = p^h. Ďńï ŕàőĺğćőńìŋőčő ŋăâãàăńìŋőčő N őŕàěďěńĺň ňŋőęěáâćă: A(N) = {0, ..., N − 1} ĺ B(N) = { 0,^1_N , . . . ,^{N−1}_N } . Ďńï ŋěőâàĺæăâěńìŋőčő æěńőčő n, ğăďăŋŋőčő ć p-ĺçŋőň àăğńőęěŋĺĺ n = ∑ ν¿0^{nν p} ν ( n_ν ∈ A(p) ) ,

őŕàěďěńĺň äãŋłæĺî ćăŋ ďěà Łőàŕãâă{Ţíňňěàáńĺ àăćěŋáâćőň p(n) = ∑ ν¿0^{nνp} −ν−1

Ďńï ŋěőâàĺæăâěńìŋëå æěńëå n ĺ t ğăďăŋŋëå ć p-ĺçŋőň àăğńőęěŋĺĺ n = ∑ ν¿0^{nνp} ν, t = ∑ ν¿0^{tν p} ν,

čďě n_ν , t_ν ∈ A(p), őŕàěďěńĺň äãŋłæĺî Ůěŋï àăćěŋáâćőň p(n, t) = ∑ ν¿0 { n_ν + t_ν p } · p^{−ν} .

Ğăňěâĺň, çâő ďńï äãŋłæĺĺ ćăŋ ďěà Łőàŕãâă{Ţíňňěàáńĺ áŕàăćěďńĺćő p(n) = p(n, 0). Ŕãáâì x(n) = p ( P {_n P }) , x(n, t) = p ( P {_n P } , P {_n P }) . Ğăňěâĺň, çâő x(n), x(n, t) | ŕěàĺőďĺçěáłĺě äãŋłæĺĺ æěńëå ăàčãňěŋÄ âőć á ŕěàĺőďőň P ŕő łăęďőňã ăàčãňěŋâã.

58 Ŋ.Ň. ĎŐĄŘŐĆŐŃĲŚŁĹĽ, Ć.Ś. ĆĂŊĲŁŐĆĂ

Ć ďăńìŋěľèěň ąãďěň ĺáŕőńìğőćăâì äãŋłæĺî:

δ_N (a) = { 1, ěáńĺ a ≡ 0 (mod N), 0, ěáńĺ a ≢ 0 (mod N).

Ğăďăďĺň ŋă ňŋőęěáâćě A(P ) čàãŕŕőćãî őŕěàăæĺî ⊕ àăćěŋáâćőň t1 ⊕ t2 = P { t1 + t2 P } , ďńï ńîąëå t_1 ĺ t_2 ĺğ ňŋőęěáâćă A(P ) ĺ őąőğŋăçĺň ŕőńãçěŋŋãî čàãŕŕã çěàěğ G(P ). Őçěćĺďŋő, çâő G(P ) ĺğőňőàäŋă Z_P | čàãŕŕě łńăááőć ćëçěÄ âőć ŕő ňőďãńî P .

Ĺáŕőńìğãï p-ĺçŋëě àăğńőęěŋĺï íńěňěŋâőć ňŋőęěáâćă A(P ), őŕàěďěńĺň ďàãčãî čàãŕŕőćãî őŕěàăæĺî ⊙ àăćěŋáâćőň t1 ⊙ t2 = ∑ ν∈A(h) { t1_ν + t2_ν p } · p^ν+1

ĺ čàãŕŕã á ãłăğăŋŋőľ őŕěàăæĺěľ őąőğŋăçĺň çěàěğ G^∗ (P ). §áŋő, çâő G^∗(P ) ĺğőňőàäŋă čàãŕŕě (Z_p)^h.

Ğăďăďĺň ďěľáâćĺě čàãŕŕë G(P ) ŋă ňŋőęěáâćě B(P ) á ŕőňőéìî ŕěàĺőÄ ďĺğĺàőćăŋŋőľ äãŋłæĺĺ ćăŋ ďěà Łőàŕãâă{Ţíňňěàáńĺ áńěďãîéĺň àăćěŋÄ áâćőň: ďńï ńîąëå t ∈ G(P ) ĺ z ∈ B(P ) t ∗ z = x ( t + P · x(P · z) ) , â.ě. ěáńĺ z = x(n), âő t ∗ z = x(n + t).

Šăłőě ŕàěőąàăğőćăŋĺě ąãďěň ŋăğëćăâì ăàĺäňěâĺçěáłĺň áďćĺčőň, ă G(P ) | čàãŕŕőľ ăàĺäňěâĺçěáłĺå áďćĺčőć ňŋőęěáâćă B(P ).

Ăŋăńőčĺçŋő ğăďăďĺň ďěľáâćĺě čàãŕŕë G^∗(P ) ŋă ňŋőęěáâćě B(P ) ďńï ńîąëå t ∈ G^∗(P ) ĺ z ∈ B(P ) á ŕőňőéìî ŕěàĺőďĺğĺàőćăŋŋőľ äãŋłæĺĺ Ůěŋï áńěďãîéĺň őąàăğőň t • z = x ( P · x(P · z), t ) , â.ě. ĺğ z = x(n), áńěďãěâ t • z = x(n, t) ĺ t1 • (t2 • z) = x(n, t1 ⊙ t2) = (t1 ⊙ t2) • z. Ďăŋŋőě ŕàěőąàăğőćăŋĺě ŋăğőćěň ŕőłőőàďĺŋăâŋő-ŕőàăğàïďŋëň áďćĺčőň, ă G^∗(P ) | čàãŕŕőľ ŕőàăğàïďŋëå áďćĺčőć ňŋőęěáâćă B(P ).

ŚŘĚĎŊĹĚ ŁĆĂĎŘĂŠĹŮŊŐČŐ ŐŠŁŃŐŊĚŊĹ§ ŔŐ ŐŘĄĹŠĂŇ 59

Ŕãáâì p_1, . . . , p_s | äĺłáĺàőćăŋŋëě ŋăâãàăńìŋëě çĺáńă, őâńĺçŋëě őâ 1. Ďńï ńîąőčő ŋăâãàăńìŋőčő N ¿ 2 őŕàěďěńĺň æěńëě çĺáńă h1, . . . , h_s, P1, . . . , P_s ĺğ ãáńőćĺľ N < P_ν = p^{hν}_ν 6 N · p_ν (ν = 1, . . . , s). Šăłĺň őąàăğőň, h_ν = [ln N/ ln p_ν ] + 1, ⃗h = (h_1, . . . , h_s). Ůěàěğ x_ν (n) őąőğŋăçĺň äãŋłæĺî x(n) ŕàĺ p = p_ν, h = h_ν, P = P_ν (ν = 1, . . . , s).

Őŕàěďěńěŋĺě 1. ⃗p-ĺçŋőľ áěâłőľ I àőďă ĺńĺ ŕàőáâő ⃗p-ĺçŋőľ áěâÄ

łőľ ŋăğëćăěâáï ńîąăï áěâłă X ćĺďă X = { ( x1(m1_k), . . . , x_s(m_{sk}),^k_N ) | k ∈ A(N) } , (2)

ŕàĺ íâőň æěńëě m_{νk} ďőńęŋë ãďőćńěâćőàïâì ãáńőćĺî

m_{νk1} ≢ m_{νk2} (mod P_ν) ŕàĺ k1 ≠ k2 (ν = 1, . . . , s). (3)

Őŕàěďěńěŋĺě 2. ⃗p-ĺçŋőľ áěâłőľ II àőďă ŋăğëćăěâáï áěâłă Y ćĺďă Y = { ( x1(m1_k), . . . , x_s(m_{sk}) ) | k ∈ A(N) } , (4)

čďě æěńëě m_{νk} (ν = 1, . . . , s) ãďőćńěâćőàïîâ ãáńőćĺïň (3).

Ďńï ŕőńãçěŋĺï åőàőèěľ őæěŋłĺ áàěďŋěčő ăàĺäňěâĺçěáłőčő łćăďàăâĺçÄ ŋëå őâłńőŋěŋĺľ áěâőł ĺğ őàąĺâë ⃗p-ĺçŋőľ áěâłĺ ŋăň ŕőâàěąãěâáï őŕàěďěÄ ńěŋĺě àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ.

Ŕãáâì b(⃗p, ⃗n ) = p^{n1}1 · · · p^{ns}_s . (5) Ďńï ŕàőĺğćőńìŋëå æěńëå a_1, . . . , a_s, a, q, n_1, . . . , n_s, r őąőğŋăçĺň

˝^∗ = ˝^∗ ( a1 p^{n1}1 , . . . , a_s p^{ns}_s , a · b(⃗p, ⃗n ) · q N )

= s∏ j=1 [ a_j p^{nj}_j ; a_j + 1 p^{nj}_j ) × [ a · b(⃗p, ⃗n ) · q N ; (a + 1) · b(⃗p, ⃗n ) · q N ) (6) { ŕàïňőãčőńìŋëľ ŕăàăńńěńěŕĺŕěď őąêěňă q/N;

˝^{∗∗} = ˝^{∗∗} ( a1 p^{n1}1 , . . . , a_s p^{ns}_s , a · b(⃗p, ⃗n ) · q N , a · b(⃗p, ⃗n ) · q + r N )

= s∏ j=1 [ a_j p^{nj}_j ; a_j + 1 p^{nj}_j ) × [ a · b(⃗p, ⃗n ) · q N ; a · b(⃗p, ⃗n ) · q + r N ) (7) { ŕàïňőãčőńìŋëľ ŕăàăńńěńěŕĺŕěď őąêěňă r/ ( N · b(⃗p, ⃗n ) ) .

60 Ŋ.Ň. ĎŐĄŘŐĆŐŃĲŚŁĹĽ, Ć.Ś. ĆĂŊĲŁŐĆĂ

Őŕàěďěńěŋĺě 3. Ŕăàăńńěńěŕĺŕěď ˝^∗ ćĺďă (6) ąãďěň ŋăğëćăâì ⃗p-ĺç-

ŋëň ŕăàăńńěńěŕĺŕěďőň àăŋčă ⃗n âĺŕă q, ěáńĺ æěńëě a_1, . . . , a_s, a, q, n1, . . . , n_s áćïğăŋë áőőâŋőèěŋĺïňĺ: 0 6 aj 6 p^{nj}_j − 1, nj ¿ 0 (j = 1, . . . , s); a ¿ 0, (a + 1) · b(⃗p, ⃗n ) · q 6 N, q ¿ 1.^{(8)}

Őçěćĺďŋő, çâő ŕàĺ äĺłáĺàőćăŋŋőň àăŋčě ⃗n ĺ âĺŕě q ĺňěěâáï àőćŋő b(⃗p, ⃗n ) · [ N/ ( b(⃗p, ⃗n ) · q )] ⃗p-ĺçŋëå ŕăàăńńěńěŕĺŕěďőć.

Őŕàěďěńěŋĺě 4. Ŕăàăńńěńěŕĺŕěď ˝^{∗∗} ćĺďă (7) ąãďěň ŋăğëćăâì

ŋěŕőńŋëň ⃗p-ĺçŋëň ŕăàăńńěńěŕĺŕěďőň àăŋčă ⃗n âĺŕă q, ěáńĺ æěńëě a1, . . . , a_s, a, q, n1, . . . , n_s, r áćïğăŋë áőőâŋőèěŋĺïňĺ: 0 6 aj 6 p^{nj}_j − 1, nj ¿ 0 (j = 1, . . . , s); a ¿ 0, a · b(⃗p, ⃗n ) · q 6 N, q ¿ 1; 1 6 r 6 min^(b(⃗p, ⃗n ) · q − 1, N − a · b(⃗p, ⃗n ) · q^). (9)

Őąőğŋăçĺň çěàěğ Z^∗ = Z^∗(X), Z^{∗∗} = Z^{∗∗}(X) | łőńĺçěáâćő âőçěł áěâłĺ X, ŕőŕăćèĺå áőőâćěâáâćěŋŋő ć ŕăàăńńěńěŕĺŕěďë ˝^∗, ˝^{∗∗}.

Őŕàěďěńěŋĺě 5. ⃗p-ĺçŋãî áěâłã X ćĺďă (2) ĺ áőőâćěâáâćãîéãî

⃗p-ĺçŋãî áěâłã Y II àőďă ćĺďă (4) ŋăğőćěň q-àěčãńïàŋëňĺ, ěáńĺ ďńï ńîąőčő ⃗p-ĺçŋőčő ŕăàăńńěńěŕĺŕěďă ˝^∗ ćĺďă (6) őąêěňă q/N Z^∗ = q, ĺ ďńï ńîąőčő ŋěŕőńŋőčő p-ĺçŋőčő ŕăàăńńěńěŕĺŕěďă ˝^{∗∗} ćĺďă (7) őąêěňă r/ ( N · b(⃗p, ⃗n ) ) < q/N Z^{∗∗} 6 q. Ğăňěçăŋĺě. Ěáńĺ q = 1, âő q-àěčãńïàŋăï ⃗p-ĺçŋăï áěâłă ŋăğëćăěâáï

ŕàőáâő àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłőľ.

Łăł ĺğćěáâŋő, ďńï łćăďàăâĺçŋőčő őâłńőŋěŋĺï ŕàőĺğćőńìŋőľ áěâłĺ X = { ⃗x_k = (x1_k, . . . , x_{sk}) | k ∈ A(N) } áŕàăćěďńĺćă áńěďãîéăï äőàňãńă:

D_{s,}2(X) = ∑ k,n∈A(N) s∏ j=1 ( 1 − max(x_{jk}, x_{jn}) )

− N 2^{s−1} ∑ k∈A(N) s∏ j=1 (1 − x^2_{jk}) + N 2 3^s .

ŚŘĚĎŊĹĚ ŁĆĂĎŘĂŠĹŮŊŐČŐ ŐŠŁŃŐŊĚŊĹ§ ŔŐ ŐŘĄĹŠĂŇ 61

Ďńï ŕàőĺğćőńìŋëå ⃗p-ĺçŋëå áěâőł X | I àőďă ĺ Y | II àőďă ćĺďă ććěÄ ďěň áńěďãîéĺě őąőğŋăçěŋĺï. V_s(k, n) = s∏ j=1 ( 1 − max ( x_j(m_{jk}), x_j(m_{jn}) )) ;

V_s(k, n,⃗t ) = s∏ j=1 ( 1 − max ( x_j(m_{jk} + t_j), x_j(m_{jn} + t_j) )) ;

V^∗_s (k, n,⃗t ) = s∏ j=1 ( 1 − max ( x_j(m_{jk}, t_j), x_j(m_{jn}, t_j) )) ;

U_s(k) = s∏ j=1 ( 1 − x^2_j (m_{jk}) ) ;

U_s(k,⃗t ) = s∏ j=1 ( 1 − x^2_j (m_{jk} + t_j) ) ;

U^∗_s (k,⃗t ) = s∏ j=1 ( 1 − x^2_j (m_{jk}, t_j) ) ; v_ν(k, n) = ( 1 − max ( k N , n N ))_ν (ν = 0, 1);

u_ν (k) = 21^{−ν} ( 1 − ( k N )2)_ν (ν = 0, 1); J_t = {⃗j_t = (j1, . . . , j_s) | { j1, . . . , j_s } = { 1, . . . , s }, j1 < · · · < j_t, j_t+1 < · · · < j_s }. Őçěćĺďŋő, çâő |J_t| = C^t_s; J_0 = {⃗j_0 = (1, . . . , s)}. Ďńï ŕàőĺğćőńìŋőčő ćěłâőàă ⃗a = (a_1, . . . , a_s) ĺ ćěłâőàă ⃗j_t ∈ J_t ŕőńőęĺň:

⃗a(⃗j_t) = (a_{j1} , . . . , a_{jt} ) | t-ňěàŋăï ŕàőěłæĺï ćěłâőàă ⃗a; L(⃗j_t) = L( ⃗P ,⃗j_t) = s∏ μ=t+1 (P_{jμ} + 1)/(2P_{jμ} );

L(⃗j0) = s∏ j=1 ( P_j + 1 2P_j ) ;

C(⃗λ,⃗j_t) = C(⃗p, ⃗λ,⃗j_t) = t∏ ν=1 p^{−λν}_{jν} ;

E(⃗m,⃗j_t) = E(⃗p, ⃗m,⃗j_t) = t∏ ν=1 m_ν (p_{jν} − m_ν ) · p^−2_{jν} ;

62 Ŋ.Ň. ĎŐĄŘŐĆŐŃĲŚŁĹĽ, Ć.Ś. ĆĂŊĲŁŐĆĂ S(⃗λ, ⃗m,⃗j_t) = S(λ1, . . . , λ_t, m1, . . . , m_t,⃗j_t) = ∑ k,n∈A(N) v1(k, n) · (_t ∏ ν=1 δ_pλ_ν +1_{jν} (m_{jν k} − m_{jν n} − p^{λν}_{jν} · m_ν )

− C(⃗λ + ⃗1,⃗j_t) ) ; R(m, ⃗λ, ⃗m,⃗j_t) = R(m, λ1, . . . , λ_t, m1, . . . , m_t,⃗j_t) = ∑ k,n∈A(m+1) (_t ∏ ν=1 δ_pλ_ν +1_{jν} (m_{jν k} − m_{jν n} − p^{λν}_{jν} · m_ν )

− C(⃗λ + ⃗1,⃗j_t) ) . Ĺğ őŕàěďěńěŋĺľ áńěďãěâ, çâő áŕàăćěďńĺćë àăćěŋáâćă:

D_s+1_,2(X) = ∑ k,n∈A(N) v1(k, n) · V_s(k, n)

− N 2^s ∑ k∈A(N) u1(k) · U_s(k) + N 2 3^{s+1} ; D_{s,}2(Y ) = ∑ k,n∈A(N) v0(k, n) · V_s(k, n)

− N 2^s ∑ k∈A(N) u0(k) · U_s(k) + N 2 3^s ; D_s+1_,2 ( X(⃗t ) ) = ∑ k,n∈A(N) v1(k, n) · V_s(k, n,⃗t )

− N 2^s ∑ k∈A(N) u1(k) · U_s(k,⃗t ) + N 2 3^{s+1} ; D_s+1_,2 ( XC(⃗t ) ) = ∑ k,n∈A(N) v1(k, n) · V^∗_s (k, n,⃗t )

− N 2^s ∑ k∈A(N) u1(k) · U^∗_s (k,⃗t ) + N 2 3^{s+1} ; D_{s,}2 ( Y (⃗t ) ) = ∑ k,n∈A(N) v0(k, n) · V_s(k, n,⃗t )

− N 2^s ∑ k∈A(N) u0(k) · U_s(k,⃗t ) + N 2 3^s ;

ŚŘĚĎŊĹĚ ŁĆĂĎŘĂŠĹŮŊŐČŐ ŐŠŁŃŐŊĚŊĹ§ ŔŐ ŐŘĄĹŠĂŇ 63 D_{s,}2 ( Y C(⃗t ) ) = ∑ k,n∈A(N) v0(k, n) · V^∗_s (k, n,⃗t )

− N 2^s ∑ k∈A(N) u0(k) · U^∗_s (k,⃗t ) + N 2 3^s ;

σ(1)(X) = s∑ t=1 (−1)^t ∑ ⃗jt∈Jt L(⃗j_t) · ∑ ⃗λ∈A(⃗h(⃗jt)) C(⃗λ,⃗j_t) × ∑ ⃗m∈A(⃗p(⃗jt)) E(⃗m,⃗j_t) · S(⃗λ, ⃗m,⃗j_t);

σ(1)(Y ) = s∑ t=1 (−1)^t ∑ ⃗jt∈Jt L(⃗j_t) · ∑ ⃗λ∈A(⃗h(⃗jt)) C(⃗λ,⃗j_t) × ∑ ⃗m∈A(⃗p(⃗jt)) E(⃗m,⃗j_t) · R(N − 1, ⃗λ, ⃗m,⃗j_t).

Ć àăąőâě [18] ďőłăğăŋë áńěďãîéĺě ńěňňë ĺ âěőàěňă.

Ńěňňă A. Ŕãáâì æěńëě n1, . . . , ns, a, q, a1, . . . , as ãďőćńěâćőàïîâ

ãáńőćĺïň (8). Šőčďă ďńï ńîąőľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ X ćĺÄ

ďă (2) ĺ áőőâćěâáâćãîéěľ ⃗p-ĺçŋőľ áěâłĺ Y ćĺďă (4) áŕàăćěďńĺćő

àăćěŋáâćő: (a+1)·b(⃗p,⃗n )·q−1 ∑ n=a·b(⃗p,⃗n )·q (_s ∏ j=1 δ_pnj_j ( m_{jn} − p^{nj}_j · x(a_j) ) − 1 b(⃗p, ⃗n ) ) = 0.

Ńěňňă B. Ŕãáâì æěńëě n1, . . . , ns, a, q, a1, . . . , as, r ãďőćńěâćőàïÄ

îâ áőőâŋőèěŋĺïň (9). Šőčďă ďńï ńîąőľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâÄ

łĺ X ćĺďă (2) ĺ áőőâćěâáâćãîéěľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ Y

ćĺďă (4) áŕàăćěďńĺćő ŋěàăćěŋáâćő: | | | | | n=a·b(⃗p,⃗n )·q+r ∑ n=a·b(⃗p,⃗n )·q (_s ∏ j=1 δ_pnj_j ( m_{jn} − p^{nj}_j · x_j(a_j) ) − 1 b(⃗p, ⃗n ) )| | | | < q.

Ńěňňă C. Śŕàăćěďńĺćő àăćěŋáâćő S(⃗λ, ⃗m,⃗j_t) = 1 N ∑ m∈A(N) R(m, ⃗λ, ⃗m,⃗j_t).

64 Ŋ.Ň. ĎŐĄŘŐĆŐŃĲŚŁĹĽ, Ć.Ś. ĆĂŊĲŁŐĆĂ

Šěőàěňă A. Ŕãáâì ⃗p-ĺçŋăï áěâłă X ćĺďă (2) ĺ áőőâćěâáâćãîÄ

éăï ⃗p-ĺçŋăï áěâłă Y II àőďă ćĺďă (4) | q-àěčãńïàŋë. Šőčďă ďńï ńîąőčő æěńőçĺáńěŋŋőčő ćěłâőàă ⃗t ∈ A( ⃗P ) q-àěčãńïàŋëňĺ ïćńïîâáï áńěďãîéĺě ŕăàë áěâőł: X(⃗t ) ĺ Y (⃗t ); XC(⃗t ) ĺ Y C(⃗t ), ďàãčĺňĺ áńőÄ ćăňĺ, áćőľáâćő q-àěčãńïàŋőáâĺ ĺŋćăàĺăŋâŋő őâŋőáĺâěńìŋő ŕàěőąÄ àăğőćăŋĺľ ĺğ čàãŕŕ G ĺ G^∗.

Ć àăąőâě [11] ć ďàãčĺå őąőğŋăçěŋĺïå ďăěâáï áńěďãîéăï âěőàěňă.

Šěőàěňă B. Ŕãáâì σ1 = σ_s+1(GX), σ0 = σ_s(GY ), σ^∗1 = σ_s+1(G^∗X), σ^∗0 = σ_s(G^∗Y ).

Šőčďă áŕàăćěďńĺćë àăćěŋáâćă:

σ_ν = σ^∗_ν = ∑ k,n∈A(N) v_ν(k, n) s∏ j=1 ( P_j + 1 2P_j − f_{j0} (|m_{jk} − m_{jn}|) )

− 2N^2 3^{s+ν} ( 1 + 3 4N − 1 4N^2 )_{ν s}∏ j=1 ( 1 + 3 4P_j − 1 4P^2_j )

+ N 2 3^{s+ν} (ν = 0, 1),

čďě f_{j0} (k) = f_0(k) ŕàĺ p = p_j (j = 1, . . . , s).

Ńěňňă D. Ďńï σ^{(0)} = σ^{(1)}(Y ) ĺ σ^{(1)} = σ^{(1)}(X) áŕàăćěďńĺćë àăÄ

ćěŋáâćă:

σ_ν = σ(^ν) + N 2 3^{s+ν} ( 1 + 3 2N + 1 2N^2 )_{ν s}∏ j=1 ( 1 + 3 2P_j + 1 2P^2_j )

− 2N^2 3^{s+ν} ( 1 + 3 4N − 1 4N^2 )_{ν s}∏ j=1 ( 1 + 3 4P_j − 1 4P^2_j )

+ N 2 3^{s+ν} (ν = 0, 1).

Ńěňňă E. Śŕàăćěďńĺćë àăćěŋáâćă:

σ_ν = σ(^ν) + ^_ν (ν = 0, 1),

čďě 0 6 ^_ν 6 4 · (5/8)^s.

ŚŘĚĎŊĹĚ ŁĆĂĎŘĂŠĹŮŊŐČŐ ŐŠŁŃŐŊĚŊĹ§ ŔŐ ŐŘĄĹŠĂŇ 65

x2. Ďőłăğăâěńìáâćő őáŋőćŋőčő àěğãńìâăâă

Ŋĺęě ďőłăğăâěńìáâćő őáŋőćŋőčő àěğãńìâăâă ąãďěâ ŕàĺćěďěŋő ć ďćãå äőàňăå: áńăąőľ ĺ ãáĺńěŋŋőľ, őâńĺçăîéĺåáï ćěńĺçĺŋőľ łőŋáâăŋâë ć s! àăğ.

Ńěňňă 1. Ďńï ńîąőľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ X ćĺďă (2) ĺ

áőőâćěâáâćãîéěľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ Y ćĺďă (4) áŕàăćěďÄ ńĺćë ŋěàăćěŋáâćă: |R(m, ⃗λ, ⃗m,⃗j_t)| < q2/C(⃗λ + ⃗1,⃗j_t), |S(⃗λ, ⃗m,⃗j_t)| < q2/C(⃗λ + ⃗1,⃗j_t). Ďőłăğăâěńìáâćő. Ŕãáâì ŋăâãàăńìŋőě Q ğăďăŋő àăćěŋáâćőň: Q = q/C(⃗λ + ⃗1,⃗j_t), m + 1 = b · Q + r, 0 6 r < Q, W (k, n) = t∏ ν=1 δ_pλ_ν +1_{jν} (m_{jν k} − m_{jν n} − p^{λν}_{jν} m_ν ) − q Q . (10)

Šőčďă R(m, ⃗λ, ⃗m,⃗j_t) = b−1∑ u,v=0 uQ+Q−1 ∑ k=uQ vQ+Q−1 ∑ n=vQ W (k, n)

+ b−1∑ u=0 uQ+Q−1 ∑ k=uQ m∑ n=bQ W (k, n)

+ b−1∑ v=0 m∑ k=bQ vQ+Q−1 ∑ n=vQ W (k, n) + m∑ k,n=bQ W (k, n).

Šăł łăł p^{nj}_j · x_j(a_j) ŕàĺ a_j ∈ A(p^{λj}_j ) ŕàőąěčăěâ ŕőńŋãî áĺáâěňã ćëçěâőć ŕő ňőďãńî p^{λj}_j , âő ĺğ ńěňňë A áńěďãěâ, çâő uQ+Q−1 ∑ k=uQ W (k, n0) = vQ+Q−1 ∑ n=vQ W (k0, n) = 0

ďńï ńîąëå n_0 ĺ k_0. Őâáîďă ćëâěłăěâ áŕàăćěďńĺćőáâì àăćěŋáâćă R(m, ⃗λ, ⃗m, j_t) = m∑ k,n=bQ W (k, n). (11)

5 Ňăâěňăâĺçěáłĺě ğăŕĺáłĺ, âőň 2 (1996)

66 Ŋ.Ň. ĎŐĄŘŐĆŐŃĲŚŁĹĽ, Ć.Ś. ĆĂŊĲŁŐĆĂ

Ŕàĺňěŋïï ńěňňã B, ŕőńãçĺň | | | | m∑ k=bQ W (k, n) | | | | < q, (12) ĺ, áńěďőćăâěńìŋő, | | | | m∑ k,n=bQ W (k, n) | | | | < r · q < Q · q = q2 C(⃗λ + ⃗1,⃗j_t) ,

çâő ĺ ďőłăğëćăěâ ńěňňã, âăł łăł ć áĺńã ńěňňë C S(⃗λ, ⃗m,⃗j_t) ěáâì áàěďŋěě ăàĺäňěâĺçěáłőě ćěńĺçĺŋ R(m, ⃗λ, ⃗m,⃗j_t) ŕàĺ m ∈ A(N).

Šěőàěňă 1. Ďńï ńîąőľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ X ćĺďă (2) ĺ

áőőâćěâáâćãîéěľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ Y ćĺďă (4) áŕàăćěďÄ ńĺćë ŋěàăćěŋáâćă

σ_s+1(GX) = σ_s+1(G^∗X) 6 q2 6^s (_s ∏ j=1 p2_j − 1 ln p_j ) · ln^s N + O(ln^{s−}1 N);

σ_s(GY ) = σ_s(G^∗Y ) 6 q2 6^s (_s ∏ j=1 p2_j − 1 ln p_j ) · ln^s N + O(ln^{s−}1 N).

Ďőłăğăâěńìáâćő. Ŕő âěőàěňě B ĺ ńěňňăň D, E

σ_s+1(GX) = σ_s+1(G^∗X) = σ(1)(X) + O(1);

σ_s(GY ) = σ_s(G^∗Y ) = σ(1)(Y ) + O(1).

Őæěŋĺćăï S(⃗λ, ⃗m,⃗j_t) ĺ R(N − 1, ⃗λ, ⃗m,⃗j_t) ŕő ńěňňě 1, ŕőńãçĺň:

σ(1)(X) 6 σ, σ(1)(Y ) 6 σ, čďě σ = s∑ t=1 ∑ ⃗jt∈Jt L(⃗j_t)· ∑ ⃗λ∈A(⃗h(⃗jt)) C(⃗λ,⃗j_t)· ∑ ⃗m∈A(⃗p(⃗jt)) E(⃗m,⃗j_t)·q2/C(⃗λ+⃗1,⃗j_t).

Ŕàěőąàăğãěň ćëàăęěŋĺě ďńï σ: C(⃗λ,⃗j_t) C(⃗λ + ⃗1,⃗j_t) = t∏ ν=1 p^{λν} +1 jν /p^{λν}_{jν} = t∏ ν=1 p_{jν} ; (13)

ŚŘĚĎŊĹĚ ŁĆĂĎŘĂŠĹŮŊŐČŐ ŐŠŁŃŐŊĚŊĹ§ ŔŐ ŐŘĄĹŠĂŇ 67 ∑ ⃗m∈A(⃗p(⃗jt)) E(⃗m,⃗j_t) = t∏ ν=1 ( ∑ mν ∈A(pjν ) m_ν · (p_{jν} − m_ν )/p2_{jν} )

= t∏ ν=1 ( p_{jν} (p_{jν} − 1) 2p_{jν} − (p_{jν} − 1) · p_{jν} · (2p_{jν} − 1) 6p^2_{jν} )

= t∏ ν=1 p2_{jν} − 1 6p_{jν} ; (14) ∑ ⃗λ∈A(⃗h,⃗jt) C(⃗λ,⃗j_t) · ∑ ⃗m∈A(⃗p(⃗jt)) E(⃗m,⃗j_t) · q2/C(⃗λ + ⃗1,⃗j_t)

= q^2 ∑ ⃗λ∈A(⃗h(⃗jt)) t∏ ν=1 p2_{jν} − 1 6 = q2 6^t t∏ ν=1 (p^2_{jν} − 1) · h_{jν} ;

σ = s∑ t=1 ∑ ⃗jt∈Jt L(⃗j_t) · q2 6^t t∏ ν=1 ( (p^2_{jν} − 1) · h_{jν} )

= q^2 s∏ j=1 ( P_j + 1 2P_j + (p^2_j − 1) · h_j 6 ) − q2 s∏ j=1 ( P_j + 1 2P_j ) .

Šăł łăł h_j = [ln N/ ln p_j] + 1 = ln N/ ln p_j + O(1), âő

σ = q2 (_s ∏ j=1 p2_j − 1 6 · ln p_j ) · ln^s N + O(ln^{s−}1 N),

çâő ĺ ďőłăğëćăěâ ãâćěàęďěŋĺě âěőàěňë.

Ńěňňã 1 ňőęŋő ãáĺńĺâì, çâő ŕőğćőńïěâ ãńãçèĺâì łőŋáâăŋâã ć âěőàěÄ ňě 1.

Ńěňňă 2. Ďńï ńîąőľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ X ćĺďă (2)

ĺ áőőâćěâáâćãîéěľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ Y ćĺďă (4) ŕàĺ q/C(⃗λ + ⃗1,⃗j_t) ¿ N áŕàăćěďńĺćë ŋěàăćěŋáâćă: |R(m, ⃗λ, ⃗m,⃗j_t)| < q · N ŕàĺ m ∈ A(N); |S(⃗λ, ⃗m,⃗j_t) < q · N.

5*

68 Ŋ.Ň. ĎŐĄŘŐĆŐŃĲŚŁĹĽ, Ć.Ś. ĆĂŊĲŁŐĆĂ

Ďőłăğăâěńìáâćő. Śőåàăŋïï őąőğŋăçěŋĺï ďőłăğăâěńìáâćă ńěňňë 1

ğăňěâĺň, çâő ć (10) Q ¿ N, b = 0, r = m + 1 6 N. Őâáîďă ĺ ĺğ ŋěàăÄ ćěŋáâć (11) ĺ (12) ŕőńãçĺň |R(m, ⃗λ, ⃗m,⃗j_t)| 6 ∑ n∈A(m+1) | | | | ∑ k∈A(m+1) W (k, n) | | | | < q · (m + 1) 6 q · N, çâő ĺ ďőłăğëćăěâ ãâćěàęďěŋĺě ńěňňë.

Ŕàěęďě, çěň ŕěàěåőďĺâì ł ďőłăğăâěńìáâćã ãáĺńěŋĺï âěőàěňë 1, ććěďěň áńěďãîéĺě őąőğŋăçěŋĺï. Ŕãáâì T (⃗j_t) = T (q, N, ⃗p, ⃗n,⃗j_t) = { λ = (λ1, . . . , λ_t) | λ_ν ∈ A(h_{jν} ) (ν = 1, . . . , t), ( q/C(⃗λ + ⃗1,⃗j_t) ) < N } . Őçěćĺďŋő, çâő ln^t N/q s^t · ln p_{j1} · · · ln p_{jt} 6 |T (⃗j_t)| 6 h_{j1} · · · h_{jt} 6 (ln^t N/q)^{t∏}_{a=1}^{( 1}_{ln pja} +^1_{ln N}^). (15)

Ńěňňă 3. Śŕàăćěďńĺćă őæěŋłă |T (⃗j_t)| 6 ln^t(N/q) t! · ln p_{j1} · · · ln p_{jt} . Ďőłăğăâěńìáâćő. Ğăňěŋïï áãňňã ŋă ĺŋâěčàăń, ŕőńãçĺň: |T (⃗j_t)| = ∑ ⃗λ∈T (⃗jt) 1 = ∑ q·pλ^{1+1} j1 ···pλt^{+1}jt <N 1

= ∑ (λ_1+1) ln p_{j1} +···+(λ_t+1) ln p_{jt} <ln N−ln q 1

= ∫ · · · ∫ ([x_1]+1) ln p_{j1} +···+([x_t]+1) ln p_{jt} <ln N/q dx1 · · · dx_t

< ∫ · · · ∫ x_1 ln pj_1 +···+xt ln pjt <ln N/q dx1 · · · dx_t

= 1 ln p_{j1} · · · ln p_{jt} ∫ · · · ∫ y_1+···+yt<ln N/q dy1 · · · dy_t

= ln^t(N/q) t! · ln p_{j1} · · · ln p_{jt} . Ńěňňă ďőłăğăŋă.

ŚŘĚĎŊĹĚ ŁĆĂĎŘĂŠĹŮŊŐČŐ ŐŠŁŃŐŊĚŊĹ§ ŔŐ ŐŘĄĹŠĂŇ 69

Šěőàěňă 2. Ďńï ńîąőľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ X ćĺďă (2) ĺ

áőőâćěâáâćãîéěľ q-àěčãńïàŋőľ ⃗p-ĺçŋőľ áěâłĺ Y ćĺďă (4) áŕàăćěďÄ ńĺćë ŋěàăćěŋáâćă:

σ_s+1(GX) = σ_s+1(G^∗X) 6 q2 s! · 6^s (_s ∏ j=1 p2_j − 1 ln p_j ) · ln^s N + O(ln^{s−}1 N);

σ_s(GY ) = σ_s(G^∗Y ) 6 q2 s! · 6^s (_s ∏ j=1 p2_j − 1 ln p_j ) · ln^s N + O(ln^{s−}1 N). (16)

Ďőłăğăâěńìáâćő. Ŕő âěőàěňě B ĺ ńěňňăň D ĺ E

σ_s+1(GX) = σ_s+1(G^∗X) = σ(1)(X) + O(1);

σ_s(GY ) = σ_s(G^∗Y ) = σ(1)(Y ) + O(1). Śőčńăáŋő ććěďěŋŋëň őąőğŋăçěŋĺïň

σ(1)(X) = s∑ t=1 (−1)^t ∑ ⃗jt∈Jt L(⃗j_t) · ∑ ⃗λ∈A(⃗h(⃗jt)) C(⃗λ,⃗j_t) × ∑ ⃗m∈A(⃗p(⃗jt)) E(⃗m,⃗j_t) · S(⃗λ, ⃗m,⃗j_t);

σ(1)(Y ) = s∑ t=1 (−1)^t ∑ ⃗jt∈Jt L(⃗j_t) · ∑ ⃗λ∈A(⃗h(⃗jt)) C(⃗λ,⃗j_t) × ∑ ⃗m∈A(⃗p(⃗jt)) E(⃗m,⃗j_t) · R(N − 1, ⃗λ, ⃗m,⃗j_t).

Ŕãáâì T^′(⃗j_t) = A(⃗h(⃗j_t))\T (⃗j_t). Ďńï ćáěå ⃗λ ∈ T (⃗j_t) ŕàĺňěŋĺň ńěňňã 1, ă ďńï ⃗λ ∈ T^′(⃗j_t) | ńěňňã 2. Ŕőńãçĺň σ(1)(X) 6 σ1 + σ2, σ(1)(Y ) 6 σ1 + σ2, (17) čďě σ1 = s∑ t=1 ∑ ⃗jt∈Jt L(⃗j_t) · ∑ ⃗λ∈T (⃗jt) C(⃗λ,⃗j_t) · ∑ ⃗m∈A(⃗p(⃗jt)) E(⃗m,⃗j_t) · q2/C(⃗λ + ⃗1,⃗j_t);

σ2 = s∑ t=1 ∑ ⃗jt∈Jt L(⃗j_t) · ∑ ⃗λ∈T ′(⃗jt) C(⃗λ,⃗j_t) · ∑ ⃗m∈A(⃗p(⃗jt)) E(⃗m,⃗j_t) · q · N.

70 Ŋ.Ň. ĎŐĄŘŐĆŐŃĲŚŁĹĽ, Ć.Ś. ĆĂŊĲŁŐĆĂ

Ĺğ àăćěŋáâć (13), (14) ŕőńãçĺň

σ1 = s∑ t=1 ∑ ⃗jt∈Jt L(⃗j_t) · ∑ ⃗λ∈T (⃗jt) q2 6^t t∏ ν=1 ( p2_{jν} − 1 )

= s∑ t=1 ∑ ⃗jt∈Jt L(⃗j_t) · q2 6^t t∏ ν=1 ( p2_{jν} − 1 ) · |T (⃗j_t)|.

Ŕőńìğãïáì (15), ćëďěńïěň čńăćŋëľ çńěŋ:

σ1 = q2 6^s s∏ ν=1 ( p2_{jν} − 1 ) · |T (⃗j_s)| + O(ln^{s−}1 N).

Ŕàĺňěŋïï ńěňňã 3, ŋăåőďĺň:

σ1 6^{q2}_{s! · 6s} (_s ∏ j=1 ( p2_j − 1 ln p_j )) · ln^s N + O(ln^{s−}1 N). (18)

Ăŋăńőčĺçŋő ĺğ àăćěŋáâćă (14) ŕőńãçĺň:

σ2 = s∑ t=1 ∑ ⃗jt∈Jt L(⃗j_t) · ∑ ⃗λ∈T ′(⃗jt) C(⃗λ,⃗j_t) · q · N · t∏ ν=1 ( p2_{jν} − 1 6 · p_{jν} )

= s∑ t=1 ∑ ⃗jt∈Jt L(⃗j_t) · q · N 6^t · (_t ∏ ν=1 ( p2_{jν} − 1 p_{jν} )) · ∑ ⃗λ∈T ′(⃗jt) (_t ∏ ν=1 p^{−λν}_{jν} ) . (19)

Řăááňőâàĺň ćŋãâàěŋŋîî áãňňã ŕő λ:

σ(⃗j_t) = ∑ ⃗λ∈T ′(⃗jt) t∏ ν=1 p^{−λν}_{jν} = ∑ λν ∈A(hjν ) (ν=1,...,t) q·pλ^1j_1 ···pλt^{+1}jt ¿N

t∏ ν=1 p^{−λν}_{jν} .

Řăğőąìěň őąńăáâì áãňňĺàőćăŋĺï T^′(⃗j_t) ŋă áńěďãîéĺě t őąńăáâěľ: T^′1(⃗j_t), T^′2(⃗j_t), . . . , T^′_t (⃗j_t),

ŚŘĚĎŊĹĚ ŁĆĂĎŘĂŠĹŮŊŐČŐ ŐŠŁŃŐŊĚŊĹ§ ŔŐ ŐŘĄĹŠĂŇ 71 čďě T^′1(⃗j_t) = { ⃗λ = (λ1, . . . , λ_t) | λ_ν ∈ A(h_{jν} ) (ν = 1, . . . , t), q · p^{λ1}+1_{j1} ¿ N }; T^′2(⃗j_t) = { ⃗λ | λ_ν ∈ A(h_{jν} ) (ν = 1, . . . , t), q · p^{λ1}+1_{j1} 6 N, q · p^{λ1}+1_{j1} · p^{λ2}+1_{j2} ¿ N }; . . . . . . . . . . . . . . . T^′_t (⃗j_t) = { ⃗λ | λ_ν ∈ A(h_{jν} ) (ν = 1, . . . , t), q · p^{λ1}+1_{j1} · · · p^{λt−1}+1_{jt−1} < N, q · p^{λ1}+1_{j1} · · · p^{λt}+1_{jt} ¿ N }. Ŕőńãçĺň σ(⃗j_t) = t∑ μ=1 σ(μ,⃗j_t), (20) čďě

σ(1,⃗j_t) = ∑ λ_1∈A(hj_1 ) q·pλ^{1+1} j1 ¿N ∑ λ_2∈A(hj_2 ) · · · ∑ λt∈A(hjt ) t∏ ν=1 p^{−λν}_{jν}

= ∑ λ_1∈A(hj_1 ) q·pλ^{1+1} j1 ¿N p^{−λ1}_{j1} · (_t ∏ ν=2 ∑ λν ∈A(hjν ) p^{−λν}_{jν} ) ;

σ(μ,⃗j_t) = ∑ λν ∈A(hjν ) (ν=1,...,μ−1) q·pλ^{1+1} j1 ···p λμ−1+1 jμ−1 <N

μ−1∏ ν=1 p^{−λν}_{jν} ∑ λμ∈A(hjμ ) q·pλ^{1+1} j1 ···p λμ+1 jμ ¿N p^{−λμ}_{jμ}

× (_t ∏ ν=μ+1 ∑ λν ∈A(hjν ) (μ=2,...,t) p^{−λν}_{jν} ) .

Šăł łăł ∑ λν ∈A(hjν ) p^{−λν}_{jν} 6 ∞∑ λ=0 p^{−λν}_{jν} = p_{jν} p_{jν} − 1 ;

72 Ŋ.Ň. ĎŐĄŘŐĆŐŃĲŚŁĹĽ, Ć.Ś. ĆĂŊĲŁŐĆĂ ∑ λμ∈A(hjμ ) q·pλ^{1+1} j1 ···p λμ+1 jμ ¿N p^{−λμ}_{jμ} 6 ∑ λ¿^{ln N−ln q−(λ1+1) ln pj1 −···−(λμ+1)·ln pjμ−1} ln pjμ −1 p^{−λ}_{jμ}

6^{pjμ}_{pjμ − 1} ·^{q · pλ1+1j1 · · · pλμ−1+1jμ−1 · pjμ} N , âő σ(1,⃗j_t) 6 (_t ∏ ν=2 p_{jν} p_{jν} − 1 ) · q · p_{j1} N ;

σ(μ,⃗j_t) 6 ( ∑ λν ∈A(hjν ) (ν=1,...,μ−1) q·pλ^{1+1} j1 ···p λμ−1+1 jμ−1 <N

μ−1∏ ν=1 p^{−λν}_{jν} )

× q · p^{λ1}+1_{j1} · · · p^{λμ−1} +1 jμ−_1 · pjμ N · t∏ ν=μ p_{jν} p_{jν −}1 = q N · (_μ ∏ ν=1 p_{jμ} )(_t ∏ ν=μ p_{jν} p_{jμ} − 1 ) · ∑ λν ∈A(hjμ ) (ν=1,...,μ−1) q·pλ^{1+1} j1 ···p λμ−1+1 jμ−1 <N

1

= q N · (_μ ∏ ν=1 p_{jμ} ) · (_t ∏ ν=μ p_{jν} p_{jμ} − 1 ) · |T (⃗j^′_{μ−}1)| = O ( ln^{μ−1} N N ) , čďě ⃗j^′_μ = (j_1, . . . , j_{μ−1}, j^′_μ, . . . , j^′_s), {j^′_μ, . . . , j^′_s} = {j_μ, . . . , j_s} ĺ j^′_μ < · · · < j^′_s. Őâáîďă ĺ ĺğ (20) áńěďãěâ, çâő σ(⃗j_t) = O ( ln^{t−1} N N ) . (21)

Ŕőďáâăćńïï őæěŋłã (21) ć àăćěŋáâćő (19), ŕőńãçĺň, çâő σ2 = O (_s ∑ t=1 N · ln^{t−1} N N ) = O(ln^{s−1} N).

Őâáîďă, ĺğ (17), (18) áńěďãěâ ãâćěàęďěŋĺě âěőàěňë.

Šãńìáłĺľ čőáãďăàáâćěŋŋëľ ŕěďăčőčĺçěáłĺľ ãŋĺćěàáĺâěâ ĺň. Ń.Ŋ. Šőńáâőčő

Ŕőáâãŕĺńő 01.05.95

ŚŘĚĎŊĹĚ ŁĆĂĎŘĂŠĹŮŊŐČŐ ŐŠŁŃŐŊĚŊĹ§ ŔŐ ŐŘĄĹŠĂŇ 73

Śŕĺáőł ńĺâěàăâãàë

[1] Roth K. F. On irregularities of distribution // Mathematika. 1954. V. 1.

P. 73{79.

[2] Davenport H. Note on irregularities of distribution // Mathematika. 1956.

V. 3. P. 131{135.

[3] Roth K. F. On irregularities of distribution IV // Acta Arith. 1980.

V. XXXVII. P. 67{75.

[4] Chen W. W. L. On irregularities of distribution // Mathematika. 1980. V. 27.

ò2. P. 153{170.

[5] Chen W. W. L. On irregularities of distribution II // Quart. J. Math. 1983.

V. 34. ò2. P. 257{279.

[6] Ďőąàőćőńìáłĺľ Ŋ. Ň. İääěłâĺćŋőě ďőłăğăâěńìáâćő âěőàěňë Řőâă ő łćăďàăÄ âĺçŋőň őâłńőŋěŋĺĺ // ŞŇŊ. 1984. Š. 39. ò4(238). Ś. 155{156.

[7] Ďőąàőćőńìáłĺľ Ŋ. Ň. Őæěŋłĺ őâłńőŋěŋĺľ ňőďĺäĺæĺàőćăŋŋëå áěâőł Ţíňňěàáńĺ{Řőâă // Ďěŕ. ć ĆĹŊĹŠĹ. 1984. ò1365{84.

[8] Ďőąàőćőńìáłĺľ Ŋ. Ň., Ćăŋìłőćă Ć. Ś., Ňãŋìőá Ň. Ŕ. Ăńčőàĺâň ŕőáâàőÄ ěŋĺï őŕâĺňăńìŋëå ňőďĺäĺæĺàőćăŋŋëå áěâőł Ţíňňěàáńĺ{Řőâă // ŇăâěňăâĺÄ çěáłőě ňőďěńĺàőćăŋĺě ć äĺğĺłő-âěåŋĺçěáłĺå ğăďăçăå. Šãńă: Ŕàĺőłáłőě łŋĺęÄ ŋőě ĺğďăâěńìáâćő, 1989. Ś. 92{95.

[9] Ďőąàőćőńìáłĺľ Ŋ. Ň., Ćăŋìłőćă Ć. Ś. Ŋőćëě őæěŋłĺ ďńï ňőďĺäĺæĺàőćăŋÄ ŋëå áěâőł Ţíňňěàáńĺ{Řőâă // Ďěŕ. ć ĆĹŊĹŠĹ. 1990. ò4992{Ć90.

[10] Ćăŋìłőćă Ć. Ś., Ďőąàőćőńìáłĺľ Ŋ. Ň. Őą őďŋőň ăńčőàĺâňě ďńï ňŋőčőňěàÄ ŋëå áěâőł // Řěáŕãąńĺłăŋáłăï ŋăãçŋő-âěőàěâĺçěáłăï łőŋäěàěŋæĺï \Šěőàĺï çĺáěń ĺ ěě ŕàĺńőęěŋĺï". Šěğĺáë ďőłńăďőć. Šăèłěŋâ, 1990.

[11] Ćăŋìłőćă Ć. Ś., Ďőąàőćőńìáłĺľ Ŋ. Ň., Ěáăïŋ Ă. Ř. Ő ŕàěőąàăğőćăŋĺïå ňŋőčőňěàŋëå áěâőł // Ďěŕ. ć ĆĹŊĹŠĹ. ò447-91.

[12] Ćăŋìłőćă Ć. Ś. Őæěŋłă łćăďàăâĺçŋőčő őâłńőŋěŋĺï áěâőł Ţőńâőŋă. Šãńă, 1991; // Ďěŕ. ć ĆĹŊĹŠĹ 18.03.91. ò1157{Ć91.

[13] Ćăŋìłőćă Ć. Ś. Łćăďàăâĺçŋőě őâłńőŋěŋĺě áěâőł Ťőàă{Ůěŋă. Šãńă, 1991;

// Ďěŕ. ć ĆĹŊĹŠĹ 21.11.91. ò4372{Ĺ91.

[14] Ćăŋìłőćă Ć. Ś. Őą ăńčőàĺâňăå ŕőĺáłă őŕâĺňăńìŋëå áěâőł Ţíňňěàáńĺ{Řőâă ĺ Ţőńâőŋă. Šãńă, 1991; // Ďěŕ. ć ĆĹŊĹŠĹ 21.11.91. ò4371{Ć91.

[15] Ćăŋìłőćă Ć. Ś. Ňŋőčőňěàŋëě âěőàěâĺłő-çĺáńőćëě áěâłĺ. Ďĺáá. . . . ł.ä.-ň.ŋ.

Ň.: ŇČŔŞ, 1992.

[16] Ćăŋìłőćă Ć. Ś. Ő łćăďàăâĺçŋőň őâłńőŋěŋĺĺ q-àěčãńïàŋëå p-ĺçŋëå áěâőł // Ňěęďãŋăàőďŋăï łőŋäěàěŋæĺï \Śőćàěňěŋŋëě ŕàőąńěňë âěőàĺĺ çĺáěń". ŠěğĺÄ áë ďőłńăďőć. Šãńă: ŠČŔĹ, 1993. Ś. 24.

[17] Ďőąàőćőńìáłĺľ Ŋ. Ň. Čàãŕŕë ŕàěőąàăğőćăŋĺľ ňŋőčőňěàŋëå áěâőł // ŇěęÄ ďãŋăàőďŋăï łőŋäěàěŋæĺï \Śőćàěňěŋŋëě ŕàőąńěňë âěőàĺĺ çĺáěń". Šěğĺáë ďőÄ łńăďőć. Šãńă: ŠČŔĹ, 1993. Ś. 46.

[18] Ďőąàőćőńìáłĺľ Ŋ. Ň., Ćăŋìłőćă Ć. Ś. Ő àěčãńïàŋëå p-ĺçŋëå áěâłăå // Ňăâěň. ğăňěâłĺ. 1993. Š. 54. ò6. Ś. 22{32.

[19] Ďőąàőćőńìáłĺľ Ŋ. Ň. Śàěďŋĺě ŕő őàąĺâăň ňŋőčőňěàŋëå áěâőł // Ňăâěň.

ğăňěâłĺ. 1995. Š. 58. ò1. Ś. 48{66.