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Itis well-known thatf € L'([0, 27]), respectivelyf € L>([0,2x]),for f(0) = Y77, a, sinnd,
a, | 0, 0 € [0,2x], if and only if

S

n=0

respectively
sup(n + 1)a, < oo.

(Seel[2]-vol. 1 Thm 7.3.3, and Thm 7.2.2 (4).)
The analogon of these results in the analytic case, thatis whefigyer > 7 a,2", |z| <
1, belong toH*, repective inBM O A, was given by Pavlovic 3], respectively by Xiad [6].
Motivated by the previous papers we introduced_in [4] the Banach lattices generated by the
cone

MG ={f(z) =D ar?"; |2 < 1anday |\ 0},
k=0
of all analytic functions from the Hardy spacHs, 1 < p < oo.
We denote this Banach lattice 3§, and proved that it is actually

HY = {f(z) =Y _arz"; || < 1and (ax) € bvp},
k=0
equipped with the norm

£l = O (n+ 17 72(laly)5) /P < oo,
k=0
where bybv we mean the Banach space of sequences of real numbe(s,, ),,~o with bounded
variation||a||p, := || + > " |an — any1|, Wherelim, a, = a. It is well-known and easy to
prove thathv is a Banach lattice for the order induced by the c6he= {a = (an)n>0, an |n
a > 0}.
We recall that the modulus af € bv, denoted bya|s,, is defined by

(Jalw)n = o] + ) lar = agsal, Y = 0.
k=n
If o = 0, for all sequences frorw, the corresponding space is denotedlyy and the latter
is a Banach lattice with the norm given by, := >/~ |ax — k1.
Let (a,).>0 be a sequence of positive real numbers With a2 < co. The infinite matrix

a as as a4
Gz az Q4
Qy

having the constant entries on each skew-diagonal, is calahkel matrix.
Denote by/? the subspac€' — C of /2, whereC' :=
{a = (an)n>0 € 0*; a, |, 0}. (% is equipped with the norm

00 [e's) [e's] 1/2
lall = inf, (( (@) + <Z<ai>2)”2> ~ (Z(MWZ) .

n=0 n=0
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Of course, so equipped? is a Banach lattice isomorphic 2. (See [4].)In [4], [5] it was
stated and proved the following result:

Theorem 1.1. Let A be the Hankel matrix defined as above, where the sequenges is,
moreover, monotone decreasiag |,, 0. ThenA determine a bounded operator froffinto ¢2
if and only ifsup,,»q(n + 1)a, < oo,

We call this operatoa Hankel operator or?.

/% is isomorphic as a Banach lattice with the class@apson’s sequence spaee(2). See
[5] - Corollary 1.7.

Here bycop(2) we mean:

2
> < oo p , with the quasi-norm

cop(2) = { v = (@) : ( ]

1/2

2
lelleoni = | D ( T

n=0 \k=n

See|1] for more details on Copson’s space.
The isomorphisn?™ : (2 — cop(2) is given by:

T(x) = u, whereu, = (k + 1)[zx — zx41), k > 0, and,

o)

Uy,
> 0.
k_nk+1’ "=

T 'u) =2, z, =
Seel[5].
Motivated by Theorem 1 we ask ourselves whenever the Hankel matrix

ap a2 a3 Q4
o asg ay

A= a3 Q4
aq

wherea;, |, 0, is bounded omrop(2).
The answer is given by the following:

Theorem 1.2.Leta, | 0, and

a1 G2 az Qa4
o asg ay

ThenA maps boundedlyop(2) into cop(2) if and only if

sup na, < oQ.
n>1

Proof. Leta,, | 0, A as previously andz,,),, € cop(2), x, > 0, Vn.
Denote by(y,)n>1 (Az) € cop(2).
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Then
S |Yn] Ynl o G [Ynl\o
Al == su — SR A (Y )4
Hx||cop(2)<1 ; n ; n 77,223 n
o0 o) 0o 2
Ak g ay
= sup (> —)o+ (Z Jzo + (Z )3 +
||ch0p(2)§1 [ k=1 k k=2 k - 1 —3 k - 2
(o] o0 2
HS P+ (gt |
k k—1
k=2 k=3
2
a; Qo as e 1 X
a as 1/2 Tg
=0 a 1/3 |- T
Hchop(Q)Sl . 3 . / l 3
as as ay 1 T 2 )
as G4 1/2 T
aq 1/3 , T3 _|_ e
Vs
a; Qs as 1
az as 1/2
= Sup Sup (051 1 3
2]l cop(z <1 20, ¥, a2=1 a3 _ /
2
az as ay 1 T
a3z Q4 1/2 To
+Oé2 a4 1/3 + cee Ig
a1 + Qg + -+ Qag + pag + -+ pag + qoag + -
Q109 + Q9az + - -+ Q1a3 + Qg + -+ Qg4 + ol + - -
- Slilg Q103 + Qg + - -+ Q4 + Q2@ + - -+ Q105 + Qg + - - -
3. a2=1

X

2
1 T

1/2 ) >

8 8

Let d(2) the Banach sequence space:

d(2) :={a = (an)n; |lallae) =

See [1]. It is known, by Corollary 12.17 4[1], that the Kothe duah(2)*

with d(2).
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Consequently, denoting by > 7~ | agagyq, @ > 1,

by by by ... 1 ?
by by ... ... 1/2
Al = s
|1 A]| sup by ool .. 1/3
21‘1?:1 .
d(2)
Since the sequence in the norm is positive and monotonically decreasing we have:
by by by ... 1 ?
by by ... ... 1/2
Al = su
1Al sup by oo el . 1/3
Ziagzl . .

€2

1 1 11 ?
= sup [51(b1+§ﬂ2+—b3+~--)+62(b2+—+—b4+---)+--.}

o, 8; 20, 3 2 3
Zi a%:LZi 612:1
— SU.p Oé]_ 61 E Eak + 52 g Eak_;'_l —I— /63 Ea'k‘i‘Q + PP
2%&&'20, ) 1 Pt Zk:1
>ai=1,33,8i=1
o 1 0 1 9] 1 2
+ao 515 Eak+1+62§ Eak+2—|—---+ﬂ3§ Eak+3+.” I
k=1 k=1 k=1
S} 1 o0 1 le'e) 1 2
Zlgozl 7 Ok 2150:1 7 Ak+1 Zk:l Tak+2 ... 61
— s 21&)21 Ea’k’-i‘l Dbt Okt - o By
Bizlt?, Zkzl 20k+2 - e . 53
>, B83=1 . . )
14
o 1 oo 1 oo 1 2
Zl&:l 5k 21&:1 % Ak+1 Zk:l pAkt+2 -
_ §:§§1%Gk+2 z:k:1;ak+2
> ket % Ph+2

: : B2
Using Theorem 4.1/-[4] and Corollary 3.3/1-[6] we get that

=1
||A||2 =supn E Ea”+k_1 X suppnay,.
n
k=n
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