Ś.Ń.Ÿĺšńĺŋ ŐŔŠĹŇĂŃĲŊŻĚ ŁĆĂĎŘĂŠŞŘŊŻĚ ŤŐŘŇŞŃŻ ĎŃ§ ĹŊŠĚČŘĹŘŞĚŇŻŢ ŤŞŊŁŰĹĽ ĹĞ ČĹŃĲĄĚŘŠŐĆŻŢ ŔŘŐŚŠŘĂŊŚŠĆ^1

Abstract

Ĺśśńěďşěšś£ ğăďăůă ŕřĺąńĺęěŋŋőčő ĺŋšěčřĺřőćăŋĺ£ ŕő őšřěğłş [0, 1] ťşŋłűĺĺ ĺğ ŕřőśšřăŋśšćă L ś ŋőřňőľ

kφk_L = (∫_m ∑ α=0 a_{2α} (D^αφ)^2 dx

)1_/2

ś ŕőňőźĳ¿ łćăďřăšşřŋőľ ťőřňşńż ś řăćŋőňěřŋżň řăśŕőńőęěŋĺěň şğńőć. Łăůěśšćő ťőřňşńż őŕřěďěń£ěšś£ ŋőřňőľ ťşŋłűĺőŋăńă ŕőčřěÿŋőśšĺ ć śőŕř£ęěŋŋőň ŕřőśšřăŋśšćě L^�. Ŕőńşůěŋż ćżřăęěŋĺ£ ďń£ łő¡ťťĺűĺěŋšőć őŕšĺňăńĳŋőľ ťőřňşńż ůěřěğ łőřŋĺ ŋěłőšőřőčő ňŋőčőůńěŋă - ăŋăńőčă ňŋőčőůńěŋă İľńěřă.

1. Ŕőśšăŋőćłă ğăďăůĺ

Řăśśňăšřĺćăěšś£ łćăďřăšşřŋă£ ťőřňşńă

h^{2N +1∑}_{k=0} c_k f (x_k)

ŋă řăćŋőňěřŋőľ śěšłě

{x_k = kh; k = 0:::2N + 1; h = 1= (2N + 1)}

ďń£ ŕřĺąńĺęěŋĺ£ ĺŋšěčřăńă őš ťşŋłűĺĺ f (x), ğăďăŋŋőľ ŋă őšřěğłě [0; 1]: 1∫

0 f (x) dx

(ůěšŋőě ůĺśńő şğńőć ććěďěŋő ńĺÿĳ ś űěńĳ¿ şŕřőźěŋĺ£ ďăńĳŋěľÿĺţ ćżłńăďőł; ć śńşůăě ŋěůěšŋőčő ůĺśńă şğńőć ŕőńşůă¿šś£ ăŋăńőčĺůŋżě řěğşńĳšăšż).

1Řăąőšă ćżŕőńŋěŋă ŕřĺ ťĺŋăŋśőćőľ ŕőďďěřęłě ŘŤŤĹ. Čřăŋš 99-01-00799.

Ććěďěň ťşŋłűĺőŋăń ŕőčřěÿŋőśšĺ l łćăďřăšşřŋőľ ťőřňşńż [1]: ⟨l; ’⟩ =^{1∫}_0 f (x) dx − h^{2N +1∑}_{k=0} c_k f (x_k) ; l (x) = ffl_{[0,1]} (x) − h^{2N +1∑}_{k=0} c_k ‹ (x − x_k) :

Řăśśňőšřĺň ŕřőśšřăŋśšćő L ťşŋłűĺľ, ğăďăŋŋżţ ŋă ćěźěśšćěŋŋőľ ŕř£- ňőľ, ĺňě¿źĺţ m ≥ 1 őąőąźěŋŋżţ ŕřőĺğćőďŋżţ, ĺŋšěčřĺřşěňżţ ś łćăďřăšőň. Ććěďěň ć L śłăń£řŋőě ŕřőĺğćěďěŋĺě śńěďş¿źĺň őąřăğőň: (’; )_L =^{∫ m∑}_{α=0} a_αD^α’D^α dx: (1) Ğďěśĳ ŕőśšő£ŋŋżě a_α ŕőďőąřăŋż šăłĺň őąřăğőň, ůšőąż (1) ďěľśšćĺšěńĳŋő ążńő śłăń£řŋżň ŕřőĺğćěďěŋĺěň. Őčřăŋĺůĺňś£ šőńĳłő řăśśňőšřěŋĺěň śńşůă£, łőčďă a_0 > 0. Ďń£ şŕřőźěŋĺ£ ğăŕĺśĺ ŕőńőęĺň a_m = 1.

Őŕšĺňăńĳŋőľ ŋăğőćěň ťőřňşńş, ŋă łőšőřőľ ďőśšĺčăěšś£ ňĺŋĺňşň ťşŋłűĺőŋăńă ŕőčřěÿŋőśšĺ: inf_{{ck}} ‖l‖_L∗ = ‖l^∗‖_L∗ :

Śńşůăľ a_0 = a_1 = ::: = a_{m−1} = 0 ążń ŕőďřőąŋő ĺśśńěďőćăŋ Ś.Ń.Śőąőńěćżň ĺ ěčő şůěŋĺłăňĺ (śň. [1-3]). Ŋăÿěľ űěńĳ¿ ąşďěš £ćń£šĳś£ řăğřăąőšłă ¡ťťěłšĺćŋőčő ăńčőřĺšňă ŕőĺśłă őŕšĺňăńĳŋżţ łő¡ťťĺűĺěŋšőć {c_k} ŕřĺ ŕřőĺğćőńĳŋżţ a_α.

2. Śćěďěŋĺě ğăďăůĺ ł śĺśšěňě ńĺŋěľŋżţ şřăćŋěŋĺľ

Ŕřĺćěďěň ŋěśłőńĳłő ŕřőśšżţ şšćěřęďěŋĺľ ąěğ ďőłăğăšěńĳśšćă.

Şšćěřęďěŋĺě 1. Ŕřěďŕőńőęĺň, l ∈ L^∗. Šőčďă ∃ l ∈ L:

⟨l; ’⟩ = ( _l; ’)_L ; ∀’ ∈ L; ‖l‖^2_L∗ = ⟨l; _l⟩ ;

ŕřĺůěň _l £ćń£ěšś£ řěÿěŋĺěň şřăćŋěŋĺ£: m∑ α=0 (−1)^α a_αD^{2α} _l = l (x) : (2)

Ŕőŋ£šŋő, ůšő l = G ∗ l;

čďě G - ťşŋďăňěŋšăńĳŋőě řěÿěŋĺě şřăćŋěŋĺ£ (2).

Şšćěřęďěŋĺě 2. Ťşŋďăňěŋšăńĳŋżě řěÿěŋĺ£ şřăćŋěŋĺ£ (2) ğăďă¿šś£

śńěďş¿źĺň őąřăğőň (śň. [4], śšř. 190): G (x) = G_1 (x) + ’ (x) ; G_1 (x) = (−1)^m „ (x) Z (x) ; čďě „ (x) =

1=2; x ≥ 0; −1=2; x ≤ 0;

(−1)^m a_mZ^{(2m)} (x) + ::: + (−1)^k a_kZ^{(2k)} (x) + ::: + a_0Z (x) = 0; Z (0) = Z^′ (0) = ::: = Z^{(2m−2)} (0) = 0; Z^{(2m−1)} (0) = 1; (3) ă ’ (x) -ń¿ąőě řěÿěŋĺě őďŋőřőďŋőčő şřăćŋěŋĺ£ (3).

Şšćěřęďěŋĺě 3. Ďń£ šőčő, ůšőąż l ∈ L, ŋěőąţőďĺňő ćżąřăšĳ ťşŋł-

űĺ¿ G (x) šăłĺň őąřăğőň, ůšőąż őŋă şążćăńă ł ŋşń¿ ŋă ąěśłőŋěůŋőśšĺ ćňěśšě śő śćőĺňĺ ŕřőĺğćőďŋżňĺ ďő ŕőř£ďłă m ćłń¿ůĺšěńĳŋő. Šăłĺňĺ śćőľśšćăňĺ őąńăďăěš

G (x) = G_1 (x) + G_2 (x) ;

G_1 (x) =^{m∑}_{j=1} b_j^(e^{λj|x|} − e^{−λj|x|)} ; G_2 (x) = −^{m∑}_{j=1} b_j^(e^{λjx} + e^{−λjx)} : Ğďěśĳ b_j - ğăďăŋŋżě łőňŕńěłśŋżě ůĺśńă, ă ŋăąőř {–_j; −–_j}^m_{j=1} śőćŕăďăěš śő ňŋőęěśšćőň łőřŋěľ ţăřăłšěřĺśšĺůěśłőčő ňŋőčőůńěŋă m∑ α=0 (−1)^α a_α–^{2α} = 0;

ŕřĺůěň ℜe (–_j) > 0. (Řăśśňăšřĺćăěšś£ šőńĳłő śńşůăľ, łőčďă ćśě –_j, j = 1; :::; m řăğńĺůŋż.)

G (x) ňőęŋő ğăŕĺśăšĳ ć ďřşčőň ćĺďě:

G (x) =

−2^{m∑}_{j=1} b_je^{−λjx}; x ≥ 0; −2^{m∑}_{j=1} b_je^{λjx}; x ≤ 0:

Ĺğ şšćěřęďěŋĺ£ 2. ćżšěłăěš, ůšő ťşŋłűĺ£ G (x) £ćń£ěšś£ ůěšŋőľ, ŕő- ¡šőňş ĺňěěš ňěśšő

Şšćěřęďěŋĺě 4. Łő¡ťťĺűĺěŋšż ck őŕšĺňăńĳŋőľ łćăďřăšşřŋőľ ťőř-

ňşńż śĺňňěšřĺůŋż őšŋőśĺšěńĳŋő śěřěďĺŋż őšřěğłă [0; 1], ă ĺňěŋŋő ćżŕőńŋěŋż śőőšŋőÿěŋĺ£: c_k = c_{2N +1−k}; k = 0; 1; :::; N:

Śńěďşěš ğăňěšĺšĳ, ůšő śőčńăśŋő ŕőśšăŋőćłě ğăďăůĺ ňż ňőęěň řăśśňăšřĺćăšĳ šőńĳłő šăłĺě ŋăąőřż {c_k}, ďń£ łőšőřżţ ťşŋłűĺőŋăń ŕőčřěÿŋőśšĺ l ∈ L^∗.

Šăł łăł L ⊂ C, šő l ∈ L^∗ ŕřĺ ń¿ąőň ćżąőřě łő¡ťťĺűĺěŋšőć łćăďřăšşřŋőľ ťőřňşńż c_k.

Şšćěřęďěŋĺě 5. Ŕřěďŕőńőęĺň, G (x) ćżąřăŋő şłăğăŋŋżň ćżÿě őąřă-

ğőň. Šőčďă ‖l‖^2_L∗ = h^{2 2N +1∑}_{k=0}^{2N +1∑}_{k′ =0} c_kc_k′ G (x_k − x_k′ ) − −2h^{2N +1∑}_{k=0} c_k^{1∫}_0 G (x − x_k) dx +^{1∫}_0^{1∫}_0 G (x − y) dxdy:

Ďőłăğăšěńĳśšćő. Řăśśşęďěŋĺ£ ŕřőćőď£šś£ ăŋăńőčĺůŋő šőňş, łăł ¡šő

śďěńăŋő ć [1] ďń£ ŕřőśšřăŋśšćă L^{(m)}_2 . Śőčńăśŋő şšćěřęďěŋĺ¿ 2. ‖l‖^2_L∗ = ⟨l; _l⟩ = ⟨l; l ∗ G⟩ ;

l ∗ G =^{1∫}_0 G (x − y) dy −^{2N +1∑}_{k=0} c_kG (x − x_k) ; ⟨l; l ∗ G⟩ = ⟨ ffl_{[0,1]} −^{2N +1∑}_{k=0} ck‹ (x − xk) ; 1∫ 0 G (x − y) dy −^{2N +1∑}_{k=0} c_kG (x − x_k) ⟩ = =^{1∫}_0^{1∫}_0 G (x − y) dydx −^{2N +1∑}_{k=0} c_k^{1∫}_0 G (x_k − y) dy− −^{1∫}_0^{2N +1∑}_{k=0} c_kG (x − x_k) dx −^{2N +1∑}_{k=0}^{2N +1∑}_{k′=0} c_kc_k′ G (x_k′ − x_k) :

Ć śĺńş ůěšŋőśšĺ ťşŋłűĺĺ G ŕőńşůăěň ĺśłőňőě řăćěŋśšćő.

Şšćěřęďěŋĺě 2. ďőłăğăŋő.

Ĺğ şšćěřęďěŋĺ£ 2. śńěďşěš, ůšő ‖l‖^2_L∗ £ćń£ěšś£ łćăďřăšĺůŋżň ťşŋłűĺőŋăńőň őšŋőśĺšěńĳŋő {ś_k}. Ŋăąőř łő¡ťťĺűĺěŋšőć {ś_k} őŕšĺňăńĳŋőľ łćăďřăšşřŋőľ ťőřňşńż ďőńęěŋ ďőśšăćń£šĳ ňĺŋĺňşň ¡šőňş ťşŋłűĺőŋăńş. Ĺśţőď£ ĺğ ¡šőčő ŕőńşůăěň śĺśšěňş şřăćŋěŋĺľ ďń£ őŕřěďěńěŋĺ£ őŕšĺňăńĳŋżţ łő¡ťťĺűĺěŋšőć c_k:

h^{2N +1∑}_{k=0} c_kG (hs − hk) =^{1∫}_0 G (y − hs) dy;

s = 0; 1; :::; 2N + 1: (4) Ŕőńĳğş£śĳ śĺňňěšřĺůŋőśšĳ¿ őŕšĺňăńĳŋżţ łő¡ťťĺűĺěŋšőć őšŋőśĺšěńĳŋő śěřěďĺŋż őšřěğłă [0; 1], ŕěřěŕĺÿěň śĺśšěňş (4).

Şšćěřęďěŋĺě 6. Őŕšĺňăńĳŋżě łő¡ťťĺűĺěŋšż {śk}^N_{k=0} şďőćńěšćőř£¿š

śĺśšěňě ńĺŋěľŋżţ şřăćŋěŋĺľ

h^{N∑}_{k=0} c_k (G (hs − hk) + G (1 − hs − hk)) =

=^{1∫}_0 G (y − hs) dy; s = 0; 1; :::; N: (5)

3. Ťőřňşńż ďń£ őŕšĺňăńĳŋżţ łő¡ťťĺűĺěŋšőć

Ććěďěň d_k = c_k − 1

ĺ ŕěřěŕĺÿěň śĺśšěňş (5) ć šěřňĺŋăţ d_k:

h^{N∑}_{k=0} d_k (G (hs − hk) + G (1 − hs − hk)) =

=^{1∫}_0 G (y − hs) dy − h^{N∑}_{k=0} (G (hs − hk) + G (1 − hs − hk)) ; s = 0; :::; N: (6)

Şůĺšżćă£ ćĺď G (y), ŕřăćă£ ůăśšĳ (6) ćżůĺśń£ěšś£ £ćŋő. Ŕőśńě ŋěśńőęŋżţ ŕřěőąřăğőćăŋĺľ śĺśšěňş şřăćŋěŋĺľ (6) ŕěřěŕĺÿěň ć ćĺďě:

h^{N∑}_{k=0} d_k (G (hs − hk) + G (1 − hs − hk)) = =^{m∑}_{j=1} b_j^(e^{λjhs} + e^{λj(1−hs)) (2e−λj}_{λj} + he^{−λj} + +he^{−λj ( 1}_e−λ_jh_{−1} −^1_eλ_jh_{−1}^{))} − −2^{m∑}_{j=1} b_j ( 1 λ_j − h e^{λjh}−1 + 1 λ_j + h e^{−λjh}−1 ) ; s = 0; :::; N:

(7)

Ŕőłăęěň, ůšő ňőęŋő ŕőśšřőĺšĳ řăğŋőśšŋżľ őŕěřăšőř D_p∗, ďěľśšćş¿źĺľ ŋă ťşŋłűĺ¿ c (hs) ŕő ŕřăćĺńş:

(D_p ∗ c) (hs) =^{2m+1∑}_{i=0} f_ic (hs + hi)

ĺ őąńăďă¿źĺľ śćőľśšćăňĺ: D_p ∗ e^{−λjhs} ≡ 0; j = 1; :::; m; D_p ∗ e^{λjhs} ≡ 0; j = 1; :::; m; D_p ∗ 1 ≡ 0: (8)

Ďěľśšćĺšěńĳŋő, şřăćŋěŋĺ£ (8) ňőęŋő ŕěřěŕĺśăšĳ ć ćĺďě:

e^{−λjhs 2m+1∑}_{i=0} f_ie^{−λjhi} = 0; j = 1; :::; m;

e^{λjhs 2m+1∑}_{i=0} f_ie^{λjhi} = 0; j = 1; :::; m; 2m+1∑ i=0 f_i = 0:

Śőłřăźă£ ŕěřćş¿ čřşŕŕş řăćěŋśšć ŋă e^{−λjhs}, ćšőřş¿ - ŋă e^{λjhs}, ŕőńşůăěň őďŋőřőďŋş¿ śĺśšěňş 2m + 1 ńĺŋěľŋżţ şřăćŋěŋĺľ őšŋőśĺšěńĳŋő 2m + 2 ŋěĺğćěśšŋżţ. Ŕőńőęĺć f_0 = 1, ŕőńşůĺň śĺśšěňş ś ňăšřĺűěľ Ćăŋďěřňőŋďă, łőšőřă£ ĺňěěš ěďĺŋśšćěŋŋőě řěÿěŋĺě. Šăłĺň őąřăğőň, őŕěřăšőř D_p∗ ŕőśšřőěŋ (őŋ őŕřěďěńěŋ ś šőůŋőśšĳ¿ ďő ŕőśšő£ŋŋőčő ňŋőęĺšěń£).

Ŕőďěľśšćşěň őŕěřăšőřőň D_p∗ ŋă čřşŕŕş şřăćŋěŋĺľ (7). Ŋěšřşďŋő ćĺďěšĳ, ůšő ć řěğşńĳšăšě ňż ŕőńşůĺň: 2m∑ k=1 d_{k+s}u_k = 0; s = 0; :::; N − 2m: (9) 126

Ğďěśĳ

u_k =^{2m+1∑}_{i=0} f_iG_1 (h (i − k)) : (10)

Ł şřăćŋěŋĺ£ň (9) śńěďşěš ďőąăćĺšĳ 2m şřăćŋěŋĺľ ĺğ śĺśšěňż (7) ŕřĺ s = N −2m+1; :::; N. Ć řěğşńĳšăšě ňż ŕőńşůĺńĺ śĺśšěňş, ¡łćĺćăńěŋšŋş¿ ĺśţőďŋőľ.

Ĺğ ćĺďă u_k (10), ă šăłęě śćőľśšć őŕěřăšőřă D_p∗ (8) ŋěšřşďŋő ďőłăğăšĳ, ůšő u_k = −u_{2m+1−k}; k = 1; 2; :::; m: (11)

Őąźěě řěÿěŋĺě śĺśšěňż şřăćŋěŋĺľ (9) ńěčłő ćżŕĺśăšĳ

d_k (h) = y_0 (h) +^{2m−2∑}_{r=1} y_r (h) —^k_r ; k = 1; :::; N: (12)

Ğďěśĳ —_r - łőřŋĺ ţăřăłšěřĺśšĺůěśłőčő ňŋőčőůńěŋă

—^{2m−1}u_{2m} + —^{2m−2}u_{2m−1} + ::: + u_1 = 0: (13)

Ĺğ (11) ćżšěłăěš, ůšő —_0 = 1 - łőřěŋĳ şřăćŋěŋĺ£ (13). Łřőňě šőčő, őśšăńĳŋżě łőřŋĺ ňőęŋő őąžěďĺŋĺšĳ ć ŕăřż, şďőćńěšćőř£¿źĺě śőőšŋőÿěŋĺ¿:

—_r = 1 —_{2m−1−r} ; r = 1; :::; m − 1:

Ňőęŋő ŕőłăğăšĳ, ůšő ŕřĺ ďőśšăšőůŋő ňăńżţ h ĺğ łőřŋěľ —_1; :::; —_{2m−2} řőćŋő ŕőńőćĺŋă ąşďěš ŕő ňőďşń¿ śšřőčő ňěŋĳÿě ěďĺŋĺűż. Ŕěřěŋşňěřşěň —_r šăłĺň őąřăğőň, ůšőąż šăłőćżňĺ őłăğăńĺśĳ —_1; :::; —_{m−1}.

4. Ŕřĺąńĺęěŋŋőě řěÿěŋĺě ğăďăůĺ

Šăłĺň őąřăğőň, ňż śćěńĺ ĺśţőďŋş¿ ğăďăůş ł ŕőĺśłş y_0 (h) ; :::; y_{2m−2} (h) ; d_0 (h) (ğăňěšĺň, ůšő d_0 ŋě ćţőďĺš ć śĺśšěňş (9), ŕő¡šőňş őśšăěšś£ śćőąőďŋżň ŕăřăňěšřőň). Śőőšćěšśšćş¿źş¿ ńĺŋěľŋş¿ śĺśšěňş ňőęŋő ŕőńşůĺšĳ, ŕőďśšăćĺć (12) ć (6). Şśńőćĺňś£ ć ďăńĳŋěľÿěň ŋăğżćăšĳ ćěńĺůĺŋż ŕőř£ďłă h^d—^{−1/h}_r ¡łśŕőŋěŋűĺăńĳŋő ňăńżňĺ, čďě —_r - łőřŋĺ ňŋőčőůńěŋă (13), śšřőčő ňěŋĳÿĺě ŕő ňőďşń¿ ěďěŋĺűż, ă d - ŋěłőšőřă£ ŕőśšő£ŋŋă£, ŋě ğăćĺś£źă£ őš h.

Šěőřěňă. Ś šőůŋőśšĳ¿ ďő ¡łśŕőŋěŋűĺăńĳŋő ňăńżţ ůńěŋőć łő¡ťťĺ-

űĺěŋšż őŕšĺňăńĳŋżţ ťőřňşń ŕřĺ ďőśšăšőůŋő ňăńżţ h ŕřěďśšăćĺňż ć ćĺďě

c_k (h) = 1 + y_0 (h) +^{m−1∑}_{r=1} y_r (h) —^k_r ; k = 1; :::; N;

čďě —_r; r = 1; :::; m−1 - ŕő ňőďşń¿ śšřőčő ňěŋĳÿĺě ěďĺŋĺűż łőřŋĺ ňŋőčőůńěŋă (13), y_r (h), r = 0; :::; m − 1; d_0 (h) ŋăţőď£šś£ łăł řěÿěŋĺ£ ńĺŋěľŋőľ śĺśšěňż şřăćŋěŋĺľ.

Ďőłăğăšěńĳśšćő. Ąşďěň ĺśłăšĳ řěÿěŋĺě ć ćĺďě (ŋăŕőňŋĺň, ůšő śk =

1 + d_k):

d_k (h) = ‹_k + y_0 (h) +^{m−1∑}_{r=1} y_r (h) —^k_r ; k = 1; :::; N; |—_r| < 1; r = 1; :::; m − 1:

(14)

Ŕőďśšăćĺň (14) ć (7). Ŕőśńě ŋěśńőęŋżţ ŕřěőąřăğőćăŋĺľ ŕőńşůĺň, ůšő (7) ňőęěš ążšĳ ŕěřěŕĺśăŋă śńěďş¿źĺň őąřăğőň:

h^{m∑}_{j=1} b_j^(e^{λjhs} + e^{λj(1−hs))} ( −2e^{−λj} d_0 +^{m−1∑}_{r=1}^{2μreλjhe−λj} μ_re^{λjh}−1 yr+ +2e^{−λj eλjh}_{eλjh−1} y_0^) − 2h^{m∑}_{j=1} b_j^{eλjh+1}_{eλjh−1} y_0 + h^{2N +1∑}_{k=0} ‹_kG (h (k − s)) = =^{m∑}_{j=1} b_j^(e^{λjhs} + e^{λj(1−hs)) ( 2e−λj}_{λj} + he^{−λj} + +he^{−λj ( 1}_{e−λjh−1} −^1_{eλjh−1}^{))} − −2^{m∑}_{j=1} b_j ( 1 λ_j − h e^{λjh}−1 + 1 λ_j + h e^{−λjh}−1 ) + "_1 (s) ;

s = 0; 1; :::; N:

(15)

Ğďěśĳ "_1 (s) = O^( ~—^{−1/h)} ; ~— = max_{|μr|<1} |—_r| :

Ŕşśšĳ ‹_k £ćń£ěšś£ řěÿěŋĺěň śĺśšěňż şřăćŋěŋĺľ: h^{2N +1∑}_{k=0} ‹_kG (h (k − s)) = "_1 (s) ; s = 0; :::; 2N + 1; ‹_{2N +1−k} = ‹_k:

(16)

Šőčďă śĺśšěňă (15) ąşďěš şďőćńěšćőřěŋă ŕřĺ ń¿ąőň s, ěśńĺ ŕřĺřăćŋ£šĳ łő¡ťťĺűĺěŋšż ŕřĺ e^{λjhs} + e^{λj(1−hs)}, ă šăłęě ŕřĺ śćőąőďŋőň ůńěŋě (ŕřőăŋăńĺğĺřőćăć (15), ŋěšřşďŋő şąěďĺšĳś£, ůšő ¡šő ňőęŋő śďěńăšĳ). Ŕřĺřăćŋĺćăŋĺě łő¡ťťĺűĺěŋšőć ŕřĺ śćőąőďŋőň ůńěŋě őďŋőğŋăůŋő őŕřěďěń£ěš y_0:

y_0 (h) = m∑ j=1 b_j^{(( 1}_{λj} −^h_eλ_jh_{−1}^) +^{( 1}_{λj} +^h_e−λ_jh_{−1}^{))}

h^{m∑}_{j=1} b_j^{(eλjh+1}_eλ_jh_{−1}^) :

Ňőęŋő ďőłăğăšĳ, ůšő

Şšćěřęďěŋĺě 7. Ĺňěěš ňěśšő őűěŋłă

y_0 (h) = O^(h^{2m)} :

Ŕřĺřăćŋ£ć łő¡ťťĺűĺěŋšż ŕřĺ e^{λjhs} + e^{λj(1−hs)}, ŕőńşůĺň:

−hd_0 + hy_0^{eλjh}_eλ_jh_{−1} + h^{m−1∑}_{r=1} y_r^{μreλjh}_{μre}λ_jh_{−1} =

=^1_{λj} −^h_{eλjh−1} ; j = 1; :::; m:

Ĺšăł, ňż ŕőńşůĺńĺ śĺśšěňş m şřăćŋěŋĺľ őšŋőśĺšěńĳŋő m ŋěĺğćěśšŋżţ: y_r; r = 1; :::; m − 1 ĺ d_0.

Ŕőďěńĺň łăęďőě şřăćŋěŋĺě śĺśšěňż (16) ŋă h. Őąőğŋăůĺň ňăšřĺűş ŕőńşůěŋŋőľ śĺśšěňż ůěřěğ

^ = G (0) G (h) G (2h) ::: G ((2N + 1) h) G (h) G (0) G (h) ::: G (2Nh) ::: ::: ::: ::: ::: G ((2N + 1) h) G (2Nh) G ((2N − 1) h) ::: G (0) : Ąěğ ďőłăğăšěńĳśšćă ŕřĺćěďěň

Şšćěřęďěŋĺě 8. Ŕřĺ ďőśšăšőůŋő ňăńżţ h

|det (^)| > Kh^{s(2N +2)};

čďě K > 0 ĺ s - ŕőśšő£ŋŋżě, ŋě ğăćĺś£źĺě őš h (h =^1_{2N +1} ).

Ĺğ şšćěřęďěŋĺ£ 4. ąěğ šřşďă ŕőńşůăěň, ůšő {‹_k}^{2N +1}_{k=0} - řěÿěŋĺě śĺśšěňż (16) £ćń£ěšś£ ¡łśŕőŋěŋűĺăńĳŋő ňăńőľ ćěńĺůĺŋőľ. Ďěľśšćĺšěńĳŋő, ŕőďěńĺć łăęďőě şřăćŋěŋĺě śĺśšěňż (16) ŋă h^{s+1}, ŕőńşůĺň śĺśšěňş ś őŕřěďěńĺšěńěň řăćŋżň K ĺ ś ¡łśŕőŋěŋűĺăńĳŋő ňăńőľ ŕřăćőľ ůăśšĳ¿. Ŕő¡šőňş řěÿěŋĺě šăłőľ śĺśšěňż ąşďěš ŕő ŕőř£ďłş šăłęě ¡łśŕőŋěŋűĺăńĳŋő ňăńżň.

Šěőřěňă ďőłăğăŋă.

Ńĺšěřăšşřă

[1] Śőąőńěć Ś.Ń., Ćăśłěćĺů Ć.Ń. Łşąăšşřŋżě ťőřňşńż. Ŋőćőśĺąĺřśł,

ĹŇ ŚŐ ŘĂŊ, 1996.

[2] Ğăčĺřőćă Ť.§. Ő ŕőśšřőěŋĺĺ őŕšĺňăńĳŋżţ łćăďřăšşřŋżţ ťőřňşń ś

řăćŋőőšśšő£źĺňĺ şğńăňĺ. Ŋőćőśĺąĺřśł, 1982. ĹŇ ŚŐ ŘĂŊ, Ŕřěŕřĺŋš 25. [3] Ÿăďĺňěšőć Ţ.Ň. Őŕšĺňăńĳŋżě łćăďřăšşřŋżě ťőřňşńż ć L^{(m)}_2 (˙)

ĺ L^{(m)}_2^(R^{1)} // Ďőłń. ĂŊ ŞğŚŚŘ. 1983, N3. C. 5{8.

[4] Ćńăďĺňĺřőć Ć.Ś. Őąőąźěŋŋżě ťşŋłűĺĺ ć ňăšěňăšĺůěśłőľ ťĺğĺłě,

Ňőśłćă, 1976.