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Introduction

Root sets of functions of the Hardy class HP are
well studied. The well-known theorem on the root sets
of functions of the Hardy class says: a sequence

{z} ; a sequence from the unit circle is the root set

of a function from the class H? for some 0<p < +

if and only if the Blaschke condition
4 (1-|z]) < +is satisfied. However, a complete
k=1

description of the roots of functions from the classes
AP O<p < +

In 1974, the famous Israeli mathematician C.
Horowitz obtained an unexpected property of these
classes in [11]. It turns out that, in contrast to a class

HP”, in Bergman classes A’ these sets differ
significantly for different p anda :ifO<p < +and

and

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2020.11.91.74

a> b>1, then there is a function f(z)i A a
sequence from the unit circle, such that f(z)=0
k=1,2.., f(z), 0, atthe same time for an arbitrary
function g(z)i A from g(z)=0 k=12..,
follows thatg(z)* 0, "z iD.

To formulate the main result, we introduce the
following notation:

Let C be a complex plane;

D={z = iy Ct|f :I} - unit circle on a
complex plane;

H(D) - the set of all analytic functions in D .

Let us introduce the Bergman weight class (1)
and (2).
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where m(X) - is an arbitrary positive function f (2 :é‘ 1 < i g
monotonically increasing on O,+ 9, : k:m(k(':'m/(k))% '
0< < % 1 . B
P * _ y 2. If hi H(D), bi H(D),
Theorem. Let w(x) - be an arbitrary positive
monotonically increasing function on(0,+ 9 M"(b’r):madg(z)' MOreover
satisfying the following conditions: .
M., (b,r)=o0o((1 + , r- 1- 0,then
SupW(ZX)<+' (b.r) (( ) ) r
+ . P -
o<+ () (f"+b)h Ay, "niN.
o odx ’
I IxC"Dl/( X) =T Evidence.
Letalsoa> 1, 0<p < + (L:et UfsdprO\ée the first item of the theorem.
Then- onsider (3).
1. For large enoughal N the function
Qa B~*° -0 q B -® @ -® q B * -0 a (3)
t t t t
We denote We get
k-1 1 o aéiQ aét@ p i D p i
S(9=4———4d'2, p i,
= (jam(j))e from where
1
Uk(z):;la’kz*, - logr, = lege & éfnp i D—.
(kCW( k)) Let us show that there exist positive ¢, andc,,
T.(2)= & ;16{1 7 such that
(o)) aU (2 ¢[L(2 ecluld |k =
L i i
Lets put 1 =e & . Obviously, for 1. - 1 zt We estimate |S (2| and [T, (2) in terms of
k- @, then, consideringthatp i D @& éi'Q U (2) for |2 =+,.
1 k 1 L 1 ak
Y@= ———=d"Z ——qafer) = ,11_/ “)
(kGv(K)) (k @w)e (k @)
k1 1 o gl ki 1 j
s(=a—— &2 ea—— 4|
= (iovi))e (i i)
R o _/7 al
o) ¢ 7 A ) i @)
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moreover, when a- + 1, e, (a) and e, (a)- O.
Let us now show that

T (2 ee, (@7, [4=rx.
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Where in (6), ez(a)za:/—eb/, l4=1,. ¢a(a) [0.(2 |u(3 49|u(d]
g S =%
The e Sreea(d): 0 afd 0t for
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Let us prove the second part of the theorem, that We introduce the fu:ctlon
is, we will show that 9(2=( (2 +{3) Kk
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In the last inequality, we used the well-known
Jensen inequality:
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Consequently,(fan +b) h 1A ,"nlIN,
"hi KD), bi HD).Thetheorem is proved.
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