Ő šőůŋżţ łőŋśšăŋšăţ Ďęěłśőŋă

Ćăśĺńĳěć Ś.Ŋ. (Ěłăšěřĺŋąşřč, Řőśśĺ£)

Ŕşśšĳ L^2(⪌) ěśšĳ ŕřőśšřăŋśšćő 2π-ŕěřĺőďĺůěśłĺţ łőňŕńěłśŋőğŋăůŋżţ ťşŋłűĺľ ĺ L^2(⋛) ěśšĳ ŕřőśšřăŋśšćő łőňŕńěłśŋőğŋăůŋżţ ťşŋłűĺľ ŋă ćěźěśšćěŋŋőľ őśĺ, śşňňĺřşěňżţ ś łćăďřăšőň. Ŕşśšĳ E_n(f)_L2_(T_) = inf{‖f − g‖L^2(⪌) : g ∈ T_n}

{ ćěńĺůĺŋă ŋăĺńşůÿěčő ŕřĺąńĺęěŋĺ£ ťşŋłűĺĺ f ∈ L^2(⪌) ŕőďŕřőśšřăŋśšćőň T_n šřĺčőŋőňěšřĺůěśłĺţ ŕőńĺŋőňőć g(x) = ∑_n k=−n gke ikx śšěŕěŋĺ ŋě ćżÿě n ś łőňŕńěłśŋżňĺ łő¡ťťĺűĺěŋšăňĺ g_k, ĺ E_σ(f)_L2_(R_) = inf{‖f − g‖_L2_(R_) : g ∈ G_σ}

ěśšĳ ćěńĺůĺŋă ŋăĺńşůÿěčő ŕřĺąńĺęěŋĺ£ ťşŋłűĺĺ f ∈ L^2(⋛) łńăśśőň G_σ ťşŋłűĺľ ¡łśŕőŋěŋűĺăńĳŋőčő šĺŕă σ.

Śĺňćőńőň M = {μ_j }_{j∈}Z őąőğŋăůĺň ŋěŋşńěćőľ ŋăąőř łőňŕńěłśŋżţ ůĺśěń μ_j , šăłőľ, ůšő ∑ j∈Z |μ^j| < ∞. Ŕő ŋăąőřş M őŕřěďěńĺň řăğŋőśšŋżľ őŕěřăšőř ´^M_t f(x) = ∑ j∈Z μ^j f(x + jt) ĺ ňőďşńĳ ŋěŕřěřżćŋőśšĺ

ω_M(f, δ) = sup { ‖´^M_t f‖ : |t| ≤ δ } , čďě ŋőřňă ąěřěšś£ ć ŕřőśšřăŋśšćě L^2(⪌) ĺńĺ L^2(⋛) ć ğăćĺśĺňőśšĺ őš řăśśňăšřĺćăěňőčő śńşůă£. Łőŋěůŋőňş ŋăąőřş M_m = { μ_j = (−1)^{m−j} C^j_m }_m j=0 (ćśě őśšăńĳŋżě łő¡ťťĺűĺěŋšż μ_j řăćŋż ŋşń¿) śőőšćěšśšćşěš łńăśśĺůěśłĺľ ňőďşńĳ ŋěŕřěřżćŋőśšĺ ω_Mm(f, δ) = ω_m(f, δ) ŕőř£ďłă m.

Ć 1967 č. Ŋ.Ĺ.Ůěřŋżţ [1] ďőłăğăń ŋěřăćěŋśšćő

E_{n−1}(f)_L2_(T_) ≤ 1√ C^m_{2m} ω_m ( f, 2π n ) , f ∈ L^2(⪌), n, m ∈ ▲, (1) ŕřĺůěň ďń£ ťĺłśĺřőćăŋŋżţ n, m ∈ N, n > m, łőŋśšăŋšş 1/ √ C^m_{2m} ŋěńĳğ£ şňěŋĳÿĺšĳ őďŋőćřěňěŋŋő ďń£ ćśěţ f ∈ L^2(⪌). Ć 1970 č. Ć.đ. Ŕőŕőć [2] ďőłăğăń ŋěřăćěŋśšćő

E_σ(f)_L2_(R_) ≤ 1√ C^m_{2m} ω_m ( f, 2π σ ) , f ∈ L^2(⋛), m ∈ ▲, σ ∈ ⋛, (2) ŕřĺůěň łőŋśšăŋšş 1/ √ C^m_{2m} ŋěńĳğ£ şňěŋĳÿĺšĳ ŕřĺ ťĺłśĺřőćăŋŋżţ m ∈ ▲, σ > m. Ŕőďőąŋżě őűěŋłĺ ćěńĺůĺŋż ŋăĺńşůÿěčő ŕřĺąńĺęěŋĺ£ ťşŋłűĺĺ f ůěřěğ ğŋăůěŋĺě ňőďşń£ ŋěŕřěřżćŋőśšĺ ω_M(f, δ) ć ŋěłőšőřőľ šőůłě δ ŋăğżćă¿š ŋěřăćěŋśšćăňĺ Ďęěłśőŋă, ă ŋăĺňěŋĳÿş¿ łőŋśšăŋšş ŕěřěď ňőďşńěň ŋěŕřěřżćŋőśšĺ ć ŕřăćőľ ůăśšĺ | łőŋśšăŋšőľ Ďęěłśőŋă.

Ğďěśĳ ąşďşš ŕřĺćěďěŋż šőůŋżě ŋěřăćěŋśšćă Ďęěłśőŋă ďń£ ćśěţ őŕřěďěńěŋŋżţ ćżÿě ňőďşńěľ ŋěŕřěřżćŋőśšĺ. Ďń£ łńăśśĺůěśłĺţ ňőďşńěľ ŋěŕřěřżćŋőśšĺ ŕřĺćěďěŋŋżě řěğşńĳšăšż şśĺńĺćă¿š ŋěřăćěŋśšćă (1) ĺ (2).

Šěőřěňă 1. Ďń£ ń¿ąőčő ŋăąőřă M, śşźěśšćşěš šăłă£ łőŋśšăŋšă γ > 0, ğăćĺś£źă£ šőńĳłő őš M, ůšő ŕřĺ łăęďőň n ∈ ▲ ćěřŋő řăćěŋśšćő

E_{n−1}(f)_L2_(T_) ≤ ω_M ( f,^γ_n ) max {√∑ j∈Z |μ^j|^2, | | ∑ j∈Z μ^j | | } f ∈ L^2(⪌) ĺ ŕřĺ łăęďőň ŕőńőęĺšěńĳŋőň σ ∈ ⋛ ćěřŋő ŋěřăćěŋśšćő

E_σ(f)_L2_(R_) ≤ ω_M ( f,^γ_σ ) max {√∑ j∈Z |μ^j|^2, | | ∑ j∈Z μ^j | | } f ∈ L^2(⋛). 1

2 Ďń£ łńăśśĺůěśłĺţ ňőďşńěľ ŋěŕřěřżćŋőśšĺ ŕőř£ďłă m, ŕőřőęďăěňżţ ŋăąőřăňĺ M_m, ŋěśńőęŋő ŕőďśůĺšăšĳ, ůšő ∑ j∈Z |μ^j|^2 = C^m2m ĺ | | ∑ j∈Z μ^j | | = 0. Ŕřĺ ¡šőň łőŋśšăŋšş γ ć šěőřěňě 1 ďń£ ćśěţ ŋăąőřőć M_m ňőęŋő őűěŋĺšĳ śćěřţş ćěńĺůĺŋőľ^7_5 π, šăłĺň őąřăğőň, šěőřěňă 1 şśĺńĺćăěš ŋěřăćěŋśšćă (1) ĺ (2). Šőůŋőśšĳ ŋěřăćěŋśšć šěőřěňż 1 śńěďşěš ĺğ śńěďş¿źěľ šěőřěňż.

Šěőřěňă 2. Ďń£ ń¿ąőčő ŋăąőřă M, ćěźěśšćěŋŋőčő δ > 0 ĺ ťĺłśĺřőćăŋŋżţ

n ∈ ▲ ĺ σ ∈ ⋛, σ ≥ 0 ćěřŋż ŋěřăćěŋśšćă sup f∈L2 (T) E_{n−1}(f)_L2_(T_) ω_M (f, δ) ≥ 1 max {√∑ j∈Z |μ^j|^2, | | ∑ j∈Z μ^j | | } ,

sup f∈L2 (R) E_σ(f)_L2_(R_) ω_M (f, δ) ≥ 1 max {√∑ j∈Z |μ^j|^2, | | ∑ j∈Z μ^j | | } . Ăřčşňěŋš ňőďşń£ ŋěŕřěřżćŋőśšĺ, ŕřĺ łőšőřőň ďőśšĺčăěšś£ čńőąăńĳŋżľ ňĺŋĺňşň łőŋśšăŋšż Ďęěłśőŋă, ŋăğżćăěšś£ "šőůłőľ Ůěřŋżţ". Ĺğ šěőřěň 1 ĺ 2 ćĺďŋő, ůšő ğŋăůěŋĺě "šőůłĺ Ůěřŋżţ" őűěŋĺćăěšś£ łăł^γ_n . Łőčďă ∑ j∈Z |μ^j|^2 ≤ | | ∑ j∈Z μ^j | |, łőŋśšăŋšă γ = 0. Ć őąřăšŋőň śńşůăě, łőčďă ∑ j∈Z |μ^j|^2 > | | ∑ j∈Z μ^j | |, ğŋăůěŋĺě šőůłĺ Ůěřŋżţ ŋăľďěŋő šőńĳłő ďń£ łńăśśĺůěśłőčő ňőďşń£ ŋěŕřěřżćŋőśšĺ ŕěřćőčő ŕőř£ďłă ĺ ďń£ ŋěłőšőřżţ ůăśšŋżţ śńşůăěć. Śńěďş¿źă£ šěőřěňă čőćőřĺš őą ăśĺňŕšőšĺůěśłőľ őűěŋłě śŋĺğş ďń£ šőůłĺ Ůěřŋżţ, šő ěśšĳ, ůšő ě-ě ćěńĺůĺŋă ŋě ňőęěš śšřěňĺšśĳ£ ł ŋşń¿ ążšřěě, ůěň 1/n.

Šěőřěňă 3. Ěśńĺ ŋăąőř M šăłőľ, ůšő ∑ j∈Z |μ^j|^2 > | | ∑ j∈Z μ^j | | šő ďń£ ń¿ąőľ ŕőśńěďőćăšěńĳŋőśšĺ δ_n, šăłőľ ůšő nδ_n → 0 ŕřĺ n → ∞,

sup_{n∈}N sup_{f∈L2 (}T_)

E_{n−1}(f)_L2_(T_) ω_M (f, δ_n) > 1 √∑ j∈Z |μ^j|^2 ,

sup_{n∈}N sup_{f∈L2 (}R_)

E_σ(f)_L2_(R_) ω_M (f, δ_n) > 1 √∑ j∈Z |μ^j|^2 . Ń Ĺ Š Ě Ř Ă Š Ş Ř Ă 1. Ůěřŋżţ Ŋ.Ĺ. Ő ŋăĺńşůÿěň ŕřĺąńĺęěŋĺĺ ŕěřĺőďĺůěśłĺţ ťşŋłűĺľ šřĺčőŋőňěšřĺůěśłĺňĺ ŕőńĺŋőňăňĺ ć L_2. // Ňăšěň. ğăňěšłĺ, 1967. { Š. 2, ćżŕ.5. { Ś. 513{522.

2. Ŕőŕőć Ć.đ. Ő ŋăĺńşůÿĺţ śřěďŋěłćăďřăšĺůŋżţ ŕřĺąńĺęěŋĺ£ţ űěńżňĺ ťşŋłűĺ£ňĺ ¡łśŕőŋěŋűĺăńĳŋőčő šĺŕă // Ĺğćěśšĺ£ Ćşğőć, Ňăšěňăšĺłă. 1972, Â. 6(121), Ś. 65{73.

Ĺśśńěďőćăŋĺ£ ćżŕőńŋěŋż ŕřĺ ťĺŋăŋśőćőľ ŕőďďěřęłě ŘŤŤĹ (ŕřőěłš 02-01-00782), űěńěćőľ ŕřőčřăňňż ŕőďďěřęłĺ ňěęďĺśűĺŕńĺŋăřŋżţ ŕřőěłšőć ňěęďş ŞřŐ ŘĂŊ ĺ ŚŐ ŘĂŊ, ĺ čřăŋšă ŕřěğĺďěŋšă ŘŤ ŇŁ-2518.2004.1.