Zapiski nauqnyh seminarov POMI Tom 255, 1998 g.

O. V. ˚roslavceva O MUL^TIPLIKATORAH V NEKOTORYH ANIZOTROPNYH PROSTRANSTVAH ANALITIQESKIH FUNKCI`

Pust~ U^n = {z = (z_1, . . . , z_n) : |z_j| < 1, j = 1, n} – ediniqnyæ polidisk v n-mernom kompleksnom prostranstve C^n, T^n – ego ostov, ⃗p = (p_1, . . . , p_n), ⃗ω(t) = (ω_1(t), . . . , ω_n(t)), gde 0 < p_j < 1, ω_j(t) – poloßitel~nye medlenno izmenØ¸wiesØ funkcii na (0, 1], j = 1, n. Oboznaqim qerez H^{⃗p}(⃗ω) prostranstvo golomorfnyh v U^n funkciæ f, dlØ kotoryh ‖f‖_H⃗p_{(⃗ω)} = = ( ∫ U ω_n (1−|ζ_n|) ( ∫ U ω_{n−1} (1−|ζ_{n−1}|) . . . ( ∫ U |f(ζ_1, . . . , ζ_n)|^{p1}×

×ω_1 (1−|ζ_1|) dm_2(ζ_1)

)^p2_{p1} . . . dm_2(ζ_{n−1}) )^pn_{pn}�_1 dm_2(ζ_n) ) 1_{pn} < +∞, (1) gde dm_2 – 2-mernaØ mera Lebega na U . Pust~ H^{⃗p}(⃗α) = H^{⃗p}(⃗ω) pri ⃗α = (α_1, . . . , α_n), α_j > −1, ω_j(t) = t^{αj} , j = 1, n. Qerez l^{⃗p}_A oboznaqim prostranstvo funkciæ g, dlØ kotoryh ‖g‖_l⃗p_A = = (_∞∑ kn=0 . . . (_∞∑ k2=0 (_∞∑ k1=0 |b_{k1,... ,kn} |^{p1} )_{p2/p1} )_{p3/p2} . . . )_{1/pn} < +∞, (2) gde g(z_1, . . . , z_n) =^∞ ∑ k1,... ,kn=0 b_{k1,... ,kn} z^{k1}_1 . . . z^{kn}_n . V stat~e P. D¸rena i A. Xil~dsa [1] opisyva¸tsØ mul~tiplikatory pri n = 1 iz prostranstv Hardi H^p, 0 < p < 1, v l^q_A,

p 6 q 6 ∞, i iz H^1 v l^1_A i v l^2_A (sm. takße [2]). Analogiqnye

rezul~taty v sluqae n = 2 poluqeny v rabote D. Oberlina [3]. V stat~e M. Gvaradze [4] rassmatriva¸tsØ mul~tiplikatory v 244

O MUL^TIPLIKATORAH 245 prostranstvah B_n(p, q, λ), 0 < p < q 6 ∞, 0 < λ 6 ∞, gde B_n(p, q, λ) – prostranstvo analitiqeskih funkciæ f v U^n, dlØ kotoryh ‖f‖_{Bn(p,q,λ)} = { ∫ In (1 − r)^{λ(1/p−1/q)−1} M^λ_q (r, f) dr }_{1/λ} < ∞, (3)

M_q (r, f) = { ∫ T n |f(rw)|^q dm_n(w) }_{1/q} , M_∞(r, f) = sup_{w∈T n} |f(rw)|, I^n = [0, 1)^n, dm_n(w) = (2π)^{−n}dθ_1 . . . dθ_n, w ∈ T^n, w_j = e^{iθj} , j = 1, n, (1 − r)^α = n∏ j=1 (1 − r_j)^α, r ∈ I^n. V dannoæ stat~e opisyva¸tsØ mul~tiplikatory vida λ_{k1,... ,kn} =^n ∏ j=1 λ_{kj} iz H^{⃗p}(⃗α) v l^{⃗p}_A. DlØ formulirovki osnovnogo rezul~tata stat~i vvedem sledu¸wie oboznaqeniØ. Qerez S oboznaqim mnoßestvo izmerimyh funkciæ ω na promeßutke (0, 1], udovletvorØ¸wih sledu¸wim svoæstvam:

a) ω(t) > 0, t ∈ (0, 1];

b) suwestvu¸t poloßitel~nye qisla q_ω, m_ω ∈ (0, 1), M_ω > 0 takie, qto

m_ω 6 ω(λr) ω(r) 6 M_ω, r ∈ (0, 1], λ ∈ [q_ω, 1]. UqityvaØ rezul~taty raboty [6], moßno ustanovit~, qto ω ∈ S togda i tol~ko togda, kogda suwestvu¸t ograniqennye izmerimye funkcii η, ε na (0, 1] takie, qto

ω(x) = exp { η(x) + 1∫ x ε(u) u du } , x ∈ (0, 1], pri fftom

ln m_ω ln^1_{qω} 6 ε(u) 6 ln M_ω ln^1_{qω}

, u ∈ (0, 1], α_ω = ln m_ω ln^1_{qω}

, β_ω = ln M_ω ln^1_{qω} . Ne ograniqivaØ obwnosti, moßno predpolagat~, qto η(x) ≡ 0. Pust~, krome togo, 0 < β_ω < 1. Osnovnym rezul~tatom zametki ØvlØ¸tsØ teoremy 1 i 2.

246 O. V. ˚ROSLAVCEVA

Teorema 1. Pust~ ⃗p = (p1, . . . , pn), ⃗α = (α1, . . . , αn), 0 < pj 6 1, α_j < p_j , α_j > −1, j = 1, n, λ_{k1,... ,kn} =^n ∏ j=1 λ_{kj} . Semeæstvo {λ_{k1,... ,kn} } ØvlØetsØ mul~tiplikatorom iz H^{⃗p}(⃗α) v l^{⃗p}_A togda i tol~ko togda, kogda_m n∑ k�_{n=0} . . . (_{m2}∑ k�_{2 =0} (_{m1}∑ k�_{1 =0} | |λ_{k1,... ,kn} | |^{p1} (k^∗_1)^2 )_{p2/p1} (k^∗_2)^2 )_{p3/p2} . . . (k^∗_n)^2 = = O ( m^{(p1−α1)pn/p1} 1 m^{(p2−α2)pn/p2} 2 . . . m^{(pn−αn)}_n ) . (4) Zdes~ k^∗_j = { k_j, k_j ≠ 0, 1, k_j = 0, j = 1, n. Dokazatel~stvo neobhodimosti provoditsØ obyqnym sposobom. DlØ dokazatel~stva dostatoqnosti ispol~zu¸tsØ sledu¸- wie utverßdeniØ.

Lemma 1. Pust~ ⃗p = (p1, . . . , pn), ⃗α = (α1, . . . , αn), 0 < pj 6 1, α_j < p_j , α_j > −1, j = 1, n, λ_{k1,... ,kn} =^n ∏ j=1 λ_{kj} . Togda iz usloviØ mn∑ k�_{n=0} . . . (_{m2}∑ k�_{2 =0} (_{m1}∑ k�_{1 =0} | |λ_{k1,... ,kn} | |^{p1} (k^∗_1)^2 )_{p2/p1} (k^∗_2)^2 )_{p3/p2} . . . (k^∗_n)^2 6 6 C1^(m^{(p1−α1)pn/p1} 1 m^{(p2−α2)pn/p2} 2 . . . m^{(pn−αn)}_n ) (5) sleduet, qto ∞∑ kj=mj | |λ_{kj} | |^{pj} 6 C_2 m^{pj −αj−2} j , j = 1, n. (6) Lemma 2. Pust~ f ∈ H^{⃗p}(⃗α), ⃗p = (p1, . . . , pn), ⃗α = (α1, . . . , αn), 0 < p_j 6 1, γ_j = α_j + 2 − p_j, j = 1, n. Togda 1∫ 0 (1 − r_n)^{γn−1}×

× ( . . . (^1∫ 0 (1 − r_1)^{γ1−1} M^{p1}_1 (r_1, . . . , r_n, f)r_1 dr_1 )_{p2/p1} . . . )_{pn/pn}�_1 × ×r_n dr_n < ∞, (7)

O MUL^TIPLIKATORAH 247 gde M_1(r_1, . . . , r_n, f) = = π∫ −π . . . π∫ −π | |f (r_1 e^{iφ}1 , . . . , r_n e^{iφ}n ) | | dφ_1 . . . dφ_n. (8)

Otmequ, qto analogiqnye rezul~taty pri nekotoryh ograniqeniØh na ⃗ω poluqeny dlØ mul~tiplikatorov iz H^{⃗p}(⃗ω) v l^{⃗p}_A. Kak sledstvie teoremy 1 moßno poluqit~ rezul~tat, ustanovlennyæ S. V. Xvedenko v [7].

Sledstvie. Esli f(z_1, . . . , z_n) = ∞∑ k1,... ,kn=0 a_{k1,... ,kn} z^{k1}_1 . . . z^{kn}_n

prinadleßit klassu A^{⃗p}_{⃗α}, to ∞∑ k1,... ,kn=0 |a_{k1,... ,kn} |^p (k_1 + 1)^{α1+3−p} . . . (k_n + 1)^{αn+3−p} 6 c‖f‖_A⃗p_{⃗α} . Teorema 2. Pust~ ⃗p = (p1, . . . , pn), ⃗ω = (ω1, . . . , ωn), 0 < pj 6 1,

ω_j ∈ S, j = 1, n. Semeæstvo {λ_{k1,... ,kn} } ØvlØetsØ mul~tiplikatorom iz H^{⃗p}(⃗ω) v l^∞ togda i tol~ko togda, kogda λ_{k1,... ,kn} = O ( k^{1− 2p1}_1 . . . k^{1− 2pn}_n [ω_1(1/k_1)]^{1/p1} . . . [ω_n(1/k_n)]^{1/pn} ) . (9)

V dokazatel~stve teoremy 2 ispol~zu¸tsØ ocenki kofffficientov razloßeniØ funkciæ klassa H^{⃗p}(⃗ω) i opisanie soprØßennogo prostranstva.

Rabota vypolnena pod rukovodstvom F. A. XamoØna.

Literatura

1. P. L. Duren, A. L. Shields, Coefficient multipliers of Hp and Bp spaces. — Pacif.

Jour. Math. 32 (1970), 69–78.

2. P. L. Duren, Theory of Hp spaces. New York & London, Acad. Press (1970). 3. D. M. Oberlin, Two multiplier theorems for H1(U 2). — Proc. Edin. Math. Soc.

22/1 (1977), 43–47.

248 O. V. ˚ROSLAVCEVA

4. M. I. Gvaradze, Mnoßiteli odnogo klassa analitiqeskih funkciæ, opredelennyh na polidiske. — Tr. Tbilisskogo Matem. in-ta LXVI (1980), 15–21.

5. M. I. Gvaradze, Ob odnom klasse prostranstv analitiqeskih funkciæ.

— Matem. zametki 21, No. 2 (1977), 141–150.

6. E. Seneta, Pravil~no menØ¸wiesØ funkcii. M., Nauka (1985). 7. S. V. Xvedenko, O kofffficientah Teælora funkciæ iz prostranstv Bergmana v polikruge. — Dokl. AN SSSR 283, No. 2 (1985), 325–328. Yaroslavtseva O. V. On multipliers in some anisotropic spaces of analytic functions.

Descriptions of multipliers in some anisotropic spaces of analytic functions in the polydisk are obtained.

Postupilo 1 marta 1998 g. BrØnskiæ gosudarstvennyæ pedagogiqeskiæ universitet