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For an arbitrary [k1, p1]-trigonometrically convex function an entire function is
found having it as the indicator with respect to /"), where I(r) is a strong oscillate
order, 0 < k1 < kK <I(r) < p < p1 < 0.
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In this communication we present an example which shows nontriviality of the class
of entire functions of completely regular growth by Kondratyuk (see [1] - [4]). That adds
to Kondratyuk’s results [4, P. 84-88, 144-150]. Our construction is new and simpler than
latter. The notions used in this work can be found in [4] - [6].

Theorem 1. Let a function V(r) = r/("), where a function | € C*[1,00), 0 < k1 < & <
<IUr) < p < p < oo, l'(r)rlogr — 0 as 7 — oo, I"(r)r?logr — 0 as r — o0, a
2 -periodic function h be [k1, p1]-trigonometrically convex, a real number o > p.

Then there exists an entire function f, such that

log £ (re*%)| = h(¢)V (1) + Olog ), E #rei® - o,

where an exceptional set E C Uj{z : [z —z;| <rj}, and 3, |5, 7 = o(r’~%), as T — oo,

Proof. Let us consider the function wu(re®) := h(p)V(r). Its maximum B(r,u) :=
:= max{u(re®) : ¢ € [0,27]} = CV(r) is a convex function of logr since
d?V (r)

W =r(V'(r)) = V() ((I'(r)rlog(r)+1(r)*+1" (r)r* logr+1' (r)r log r+2rl' (r)) =

=V({r)(I(r)® +0(1)) >0, 7 > ro.

Next, the function w is subharmonic outside the disk {z : |z| > ro}. At first, we prove
that in the case h € C?[0,2n]. Then the Laplacian

A= () g (o SV (1) = V(U040 )hp) +H () 2 0. > o,
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because h is an w-trigonometrically convex function for every w € [k1,p1], i.e. the
inequality h"(¢) + w?h(p) >0 holds, and 0 < k1 < k < I(r) < p < p1.

Turn to the general case. An arbitrary [k1, p1]-trigonometrically convex function sa-
tisfies the condition

h(01)sin(w(fs — 03)) + h(f:)sin(w(f3 — 62)) + h(03)sin(w(f — 62)) <0

for all w € [k1,p1], 61 <02 <63, and O3 —6; < 7/w.
Let us consider the smoothed indicator

h(f) = 7 h(0 + z)0 " K (x/8) de = 7 h(y)6 'K (%) dy,

where a function K € C*(R); K(z) = 0, when |z| > 1; K(z) > 0, when |z| < 1;
7 K(z)dz = 1. It is well known that h € C*°(R), and it is easy to see that h is also
[£1, p1]-trigonometrically convex. Indeed,

h(81)sin(w(fs — 05)) + h(Bs)sin(w(Bs — 62)) + h(B3)sin(w(8y — 62)) =

= / h(01+:v)sin(w(@z—eg))é_lK(x/é)da:+/ h(8s +) sin(w (85— 61))0~ K (x/8) da+

+ / h(fs + ) sin(w (6 — 6:))6 'K (x/8) dx = / (h(0; + z)sin(w(f2 + x — 03 — x))+

+h(0y + ) sin(w(@s +x — 601 — ) + h(B3 + z) sin(w(b +z — 0 —z)))0 " K (x/8) dz <0,

as the integrand is negative. The subharmonic function h(p)V (r) converges uniformly
on compacts outside the disk {z : |z] < 7o} to the function u(re®) = h(p)V(r) if
0 tends to 04, and because of this the function u is subharmonic outside the disk
{z : |#| < 7o} in the general case too. We extend the function u to a subharmonic
function in the plane. Finally, applying to the extended function u the approximation
theorem by Yulmukhametov [7, P. 278-282|, we obtain the statement of Theorem 1. It
should be noted that the function h coincides with the Kondratyuk indicator of the entire
function f concerning "),

I would like to thank the referee for a careful review of the article.

1. Kondpamwx A.A. Meron psimoB @ypbe 1jisi 1eJbIX U MepOMOPMHBIX (hyHKIMH BIIOJIHE De-
ryaapuoro pocra / Kondpamiwox A.A. // Mar. c6. — 1978.— T. 113, Nel. — C. 386-408.

2. Kondpamrwx A.A. Merox psanoB @ypbe s HeblX U MepoMOPGhHBIX (GYHKIMA BIOJIHE pe-
rysasipuoro pocta. 11 / Kondpamiwox A.A. // Mat. ¢6. — 1980. — T. 106, Ne3. — C. 118-132.

3.  Kondpamiox A.A. Merog, psaaos @ypbe ais uesbix u MepoMopdHbix dyHKUIME BIOJIHE pe-
ryasipuoro pocta. III / Kondpamwk A.A. // Mar. ¢6. — 1983. — T. 120, Ne3. — C. 331-343.

4. Kondpammwk A.A. Paner @ypse u mepomopdusie byuxkuuu / Kondpamwk A.A. — JIbsis:
Buma mkoma, 1988. — 196 c.



74

Markiyan GIRNYK

Hayman W.K., Kennedy P.B. Subharmonic functions. / Hayman W.K., Kennedy P.B. —
London; New York; San Francisco: Academic Press, 1976. — Vol. 1 — 284 p.

Jlesun B.41. Pacupenesnenue xopueii nensix Gyukmuii / Jesun B.5. — M.: TUTTJL. — 1956.
- 632 c.

FOamyzamemos P.C. Annpokcumanus cybrapmonndeckux dyuxmuit /| FOamyzamemos P.C.
// Anal. Math. — 1985. — Vol. 11, Ne3. — P. 257-282.

HIJIA ®YHKIIIA 3 SAZIAHUM IHANKATOPOM

Mapkiga TTPHUK

Jveiecvra Komepuitina axademis,
79005, JIveis, eysa. Tyzana-Baparoscvrozo, 10
e-mail: hirnyk@lac.lviv.ua

Jisi JOBLIBHOI [K1, p1]- TPUIOHOMETPUYHO OILYyKJIO1 HKIil 3HANIEHO LI

P y y y
GbyHKIOIO 3 QUM IHAUKATOPOM CTOCOBHO rl(r), ne 1(r) — cuipbHuii KONMMBHUI OPAIOK,
0<k <k<Ilr)<p<p <oo.

Karowosi caosa: ingukaTop misiol dyHKII.
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