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This report is based on the recent paper [2]. Our notations and definitions are taken from [2].
Let b = (b1, . . . , bn) ∈ Cn \ {0} be a given direction, Bn = {z ∈ Cn : |z| < 1} be a unit ball,
L : Bn → R+ be a continuous function. The slice functions on Sz for fixed z0 ∈ Bn we will
denote as gz0(t) = F (z0 + tb) and lz0(t) = L(z0 + tb) for t ∈ Sz. Besides, we denote by

〈a, c〉 =
n∑
j=1

ajcj the Hermitian inner product in Cn, where a, c ∈ Cn.

Let H̃b(Bn) be a class of functions which are holomorphic on every slices {z0+ tb : t ∈ Sz0}
for each z0 ∈ Bn and let Hb(Bn) be a class of functions from H̃b(Bn) which are joint continuous.
The notation ∂bF (z) stands for the derivative of the function gz(t) at the point 0, i.e. for every
p ∈ N, ∂pbF (z) = g

(p)
z (0), where gz(t) = F (z + tb) is an analytic function of complex variable

t ∈ Sz for given z ∈ Bn.
Together the hypothesis on joint continuity and the hypothesis on holomorphy in one di-

rection do not imply holomorphy in whole n-dimensional unit ball. There were presented some
examples to demonstrate it [1].

A function F ∈ H̃b(Bn) is said [2] to be of bounded L-index in the direction b, if there exists
m0 ∈ Z+ such that for all m ∈ Z+ and each z ∈ Cn inequality

|∂mb F (z)|
m!Lm(z)

≤ max
0≤k≤m0

|∂kbF (z)|
k!Lk(z)

is true. For z ∈ Bn we denote

λb(η) = sup
z∈Bn

sup
t1,t2∈Sz

{
L(z + t1b)

L(z + t2b)
: |t1 − t2| ≤

η

min{L(z + t1b), L(z + t2b)}

}
.

The notation Qb(Bn) stands for a class of positive continuous functions L : Bn → R+, satisfying
for every η ∈ [0, β] λb(η) < +∞ and for all z ∈ Bn one has L(z) > β|b|

1−|z| , where β > 1 is some
constant. The class of analytic functions of bounded index is not closed under the addition. The
corresponding example was constructed by W. Pugh (see [4, 5]) in the case of entire function
of single variable. A generalization of Pugh’s example for entire functions of bounded L-index
in direction is proposed in [3].

Let us consider an intersection of the hyperplane 〈z,b〉 = 0 with the unit ball. The inter-
section we denote by A = {z ∈ Bn : 〈z,b〉 = 0}, where 〈z,b〉 :=

∑n
j=1 zjbj. Obviously that⋃

z0∈A{z0 + tb : |t| ≤ 1−|z0|
|b| } = Bn.

Let z0 ∈ A be a given point. If F (z0 + tb) 6≡ 0 as a function of variable t ∈ C, then there
exists t0 ∈ Sz0 such that F (z0 + t0b) 6= 0. We denote

B(z0, t) =

{
t0 ∈ Sz0 : |t0 − t| < min

{
β

2L(z0 + tb)
,
1− |z0 + bt|

2|b|

}
, F (z0 + t0b) 6= 0

}
,
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B(z0) =
⋃

|t|≤(1−|z0|)/|b|

B(z0, t).

The following theorem is valid.

Theorem 1. Let L ∈ Qb(Bn), α ∈ (1/β, 1) and F , G ∈ H̃b(Bn), which satisfy condition:
1) G(z) has bounded L-index in the direction b ∈ Cn \ {0};
2) for every z = z0 + tb ∈ Bn, where z0 ∈ A, and some t0 ∈ B(z0, t), and r = |t− t0|L(z0 + tb)

max

{
|F (z0 + t′b)| : |t′ − t0|=

2r

L(z0 + tb)

}
≤ max

0≤k≤Nb(Gα,Lα,Bn)

{
|∂kbG(z0 + tb)|
k!Lk(z0 + tb)

}
;

3) c := sup
z0∈A

max
{
|F (z0 + t′b)| : |t′ − t0| = 2λb2 (1)

L(z0+t0b)

}
|F (z0 + t0b)|

<∞ where t0 is chosen in 2).

If |ε| ≤ 1−α
2c
, then the function H(z) = G(z) + εF (z) has bounded L-index in the direction

b with Nb(H,L,Bn) ≤ Nb(Gα, Lα,Bn), where Gα(z) = G(z/α), Lα(z) = L(z/α).

The authors are sincerely grateful to Prof. O. Skaskiv (Lviv) for his ideas and his formulation of
the problem.
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