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Introduction

One of the important problems of complex analysis is holomorphic extension of integrable functions defined on the boundary
of a domain D c C", n > 1. Of particular interest is the question of integrable functions with one-dimensional holomorphic
extension property along complex lines. On the complex plane € the problem of one-dimensional holomorphic extension is trivial.
So results in this area are essential multidimensional.

The first results concerning this area are due to M. L. Agranovskii and P.E.Val’skii [3], who have studied functions with the
one-dimensional holomorphic extension property on a ball. This investigation was based on properties of the group of automorphisms
of sphere.

E. L. Stout in [29], using a complex Radon transformation, adopted Agranovskii—Val’skii Theorem to an arbitrary bounded
domain with smooth boundary. An alternative proof of Stout’s Theorem was given by A.M. Kytmanov in [2], who applied the
Bochner—Martinelli Theorem. The idea of using the integral representations (Bochner—Martinelli, Cauchy—Fantappie, logarithmic
residue) has been useful in the study of functions with one-dimensional holomorphic continuation property (see review [16]).

The question of finding several families of complex lines which suffice for for holomorphic extension was raised in [12].
Clearly, the family of complex lines passing through one point is not enough. As shown in [17], the family of complex lines passing
through a finite number of points also, generally speaking, is not sufficient.

In [17] it was proved that the family of complex lines crossing the germ of a generic manifold y, is sufficient for the
holomorphic extension. In [18] the authors considered continuous functions given on the boundary of a bounded domain D in C",
n > 1, with the one-dimensional holomorphic extension property along families of complex lines. Also studied was the existence of
holomorphic extensions of these functions to D depending on the dimension and location of the families of complex lines. Various
another families and related problems were studied by many authours [4-7,13]. We note that in papers [5,13] it was shown that a
family of complex lines passing through a finite set of points in general position sufficient for holomorphic extension. But it was
proved only for real-analytic or infinitely differentiable functions defined on the boundary. In [8,14] were shown that for holomorphic

© 2023, CAJMTCS | CENTRAL ASIAN STUDIES www.centralasianstudies.org ISSN: 2660-5309 | 17



CENTRAL ASIAN JOURNAL OF MATHEMATICAL THEORY AND COMPUTER SCIENCES  Vol: 04 Issue: 07 | July 2023

extension of continuous functions it suffices to take a family of complex lines passing through n + 1 points lying at the interior of
ball. Another proof of this result based on applications of integral representation was given in [19, 20]. In [24-26] were considered
sufficient conditions for holomorphic extension of integrable functions for a family of complex lines passing through open subset
lying in a domain D.

The example of Globevnik [13] shows that for continuous functions on the boundary of ball in €2 two points is not enough for
holomorphic extension. In the paper [21] was considered continuous functions given on the boundary of a ball B of C*, n > 1, having
one-dimensional property of holomorphic extension along the families of complex lines, passing through finite number of points of
D.

In this paper we generalize this result for integrable functions. In Section 2 we consider the Szegd kernel in n-circular domains.
In Sections 3 and 4 we consider the Poisson kernel and modified Poisson kernel on n-circular domains. In Section 5 we will consider
integrable functions given on the boundary of n-circular domain D c C", n > 1 and having one-dimensional property of holomorphic
extension along the families of complex lines, passing through finite number of points of D. We prove the existence of holomorphic
extension of such functions in the domain D (see Theorem 5.10).

1.The Szeg6 kernel on n-circular domains
Let D be a bounded complete n-circular domain in C* with the center at the origin, that is, together with a point z° =
(20, ...,20) € D it contains a polydisc
{zeC |zl <120, k=1,..,n}
Denote by D* = {(|z,1, ..., |z,]): z € D} the image of a domain D in the absolute octant
R = {(xq, e )0 |21 =0, k=1, ..., 70}
Let 3Dt = {(Iz], ..., |z, ]): z € aD}.
Consider a finite measure u on dD*. A measure u is said to be massive on the Shilov boundary [2, Page 76] if for any subset
E c aD* with a zero measure u satisfied a condition dD+*\E o S(D*), where S(D™) is the image of the Shilov boundary S(D) in
the absolute octant.
Further we need the following result from [11, Section 3.1].
Proposition 2.1. If D is a strongly pseudoconvex n-circular domain (i.e., strictly logarithmically convex) then the Shilov
boundary S(D) coincides with boundary of the domain.
Proposition 2.1 implies that the Lebesgue measure u on the boundary of such domain is massive. From now on we shall assume
that u is a massive measure.
Define the Szeg6 kernel of domain D:
h((, Z) = Zazo Ay (_aza’ (21)
where
1 B 1
faD“‘ |(|2¢x d:u - faD"' |(1|20l1 Tt |{n|20‘nd‘u
and @ = {a;, ..., @, } is a multi-index such thata > 0 (i.e, @, =0,k =1,..,n)and z* =z - .- z,", la l=a; + -+

A, =

Recall a definition of a class 77 (D). A holomorphic function f € #?(D) (p > 0), if
sug f |f(( — ev(())|p do < 4,
€>
oD

where do is an element of the surface dD and v({) is the outer unit normal vector to the surface dD at the point . It is well-
known that normal boundary values of f € HP(D) belong to the class L? (D) (with respect to the measure do).

The following result gives us the existence of the Szeg6 kernels on the n-circular domains.

Theorem 2.2. Let u be afinite measure on dD*. For any function f € 5P (D), (p = 1) there exists a Szegb representation

f@ =limefyp dul, fORCDT,  z€D, 22

r-1 mi)"

where A = {C: ¢4 = il .., ¢ = 1¢yle®n, 0< 6, <21, k=1,..,n, [{| €3D*}, % = d{—“m ‘zﬁ and the Szegd
1 n

kernel h({,z) = h({ 24, ..., {n2,) as afunction of { lie in O(D) for fixed z € D, and as a function of z lie in O(D) for fixed ¢ € aD,
if and only if a measure p is massive.

This Theorem was proved for continuous functions in [2] and for functions from the class 7, it is obtained by approximation
of f(z) by functions f(r{) whenr - 1 — 0,r < 1, with respect to the metric of H?.

So, by Theorem 2.2 the series (2.1) converges absolutely for { € D and z € D and uniformly for { € D and z € K, where K
is an arbitrary compact subset in D.
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Clearly 9D = Uy¢|cap+ 4|¢|- The following property of the Szeg6 kernel is evident:
h({,2) = h({,2) = h(z,0).

2.The Poisson kernel on n-circular domains
Let us recall the Poisson kernel
4 > > 2
P 2) = h(;},lz()_h(z, 2 _ Gl
Z,7) h(z,z)
Note that the kernel P({, z) is defined for ({,z) € D x D, because h(z,z) > 0.
Proposition 3.1. If f € HP(D) (p = 1), the following formula is true

f@) =imo [ au [roremP zen.

opt 41 {
The proof follows from the form of the Poisson kernel and Theorem 2.2.
Lemma 3.2. Consider the Szegé kernel at { = z
h(Z,2) = Ygs0aq 12]** > 0
inD. Then h(z,z) - o, whenz — dD.
Suppose that a domain D satisfied the following property (A):
h(¢,rz) is uniformly bounded in z outside any neighborhood of { for {,z € 9D and { # z,r - 1.
Theorem 3.3. Let D be a domain with the property (A) and f € LP(dD). Then the Poisson integral

F@) = PIfI@) = lim s [, pedu ), f QPGS

131
is a real-analytic function on D and its values on the boundary with respect to the metric LP coincides with f on dD.

Proof. Real-analyticity of F(z) follows from the real-analyticity of the Szeg6 and Poisson kernels. By condition (A) and
Lemma 3.2 we obtain that P({, rz) uniformly converges to zero outside any neighborhood’s at the point { for {,z € dD, { # z and
r — 1. Besides P({,z) > 0 and P[1]({) = 1. Hence the Poisson kernel P({,z) approximate identity [28, Page 49], where d{ =
dl; A ...AdT,, d{[k] = d{; A ... Ad{_q Ad{pq A ... AdC,. The proof is complete. O

3.The modified Poisson kernel

Consider the following differential form

o= CZ(—l)k-l G d1K] dq,
k=1

(n-1)!

Qri)™

Let us find the restriction of this form on boundary 0D of the domain

D ={zeC" p(z?..,1z,1*) < 0},

where ¢ =

r Ir
where p(z) is a twice smooth function and grad r=3—,...,—49NeO onap.
1

Denote |z, |? = t,, k = 1,...,n. Then
r_ r_
gradr = ?T—zl,...,ﬂ—zn gJNQO
ﬂtl ﬂtn
The function p can be choose such that |gradp||;p = 1. Let v = w]|,p, and in this case it is not hard to check that (see for

example [15, Lemma 3.5]),

n

- i_a do=c)t L
v-c_ e o=c klkatk(f

o -

where do is the Lebesgue measure on dD. In
defined by the form

ase of n-circular domain we have do = do, - do’, where da' is a measure

1 dg  di,
eayn & N

and do, is the Lebesque measure on dD*. Hence
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n ap ,
V= CZ ty=— do, -do
Set
a
U=cXi_ ity a—g{ do,. 4.2)

Lemma 4.1. If D is a complete n-circular domain, then u is a measure on dD*.
The proof can be find in [22, Page 292].

Corollary 4.2. If D is a complete strongly pseudoconvex n-circular domain, then i is a massive measure on D*.
Consider the modified Poisson kernel

h({,z)h({,
0@,z w) = —“hz(zv (Z{) v

Then for w = { we get Q({,z,2) = P({, z) and h(zZ, z) > 0. Therefore there exists a neighboard U of the diagonal w = Z in
D, x D,, such that h(w, z) # 0.
Consider a function

oGw) = ¢ [ £ 062wy =

aD

d
=c [an jf(C)Q(C.Z.W)?(. (zw) € D x D.

ap* Ay

This function is holomorphic in the variables (z,w) € U, and for w = Z function ®(z, w) = F(z) and

9% 9F (z,w) 1% 9F ()
e e —— (42
2w |, 1292

where

5 d(z,w) %1t Hntvit-ngp(z, w)
daz8owy azfl SN Yk awlt - aw!’

a6+yF(Z) a5l+-~-+5n+y1+-~-ynF(Z)
0z% azv - azfl e 0zom az -9z’

and 6 = (61r "'I(Sn)l Y= (Y1J ---;Yn)-
Let { = bt, b € CP™ 1. As it was proved in [16] (see below also [15, Section 15])

w=cTAAD), (4.3)

where A(b) is the differential form of type (n — 1,n — 1) independent of t.
From now on we shall assume the existence of the direction b° # 0 such that
(b°,0y#0 (E€D. (4.4)

Denote by LG the set of all complex lines of the form

ty ={(€EC" {;=2z+bt, j=1,..,n, t €C}, (4.5)

passing through a point $z\in\varGamma$ in the direction of vector b € CPP™~* (the direction b is defined up to multiplication
to a complex number A # 0).

By Sard’s Theorem for almost all points z € C" and for a fixed point b € CP"~* the intersection £, , N dD consists a finite
number of piecewise-smooth curves (beyond degenerate case when dD N £, , = ).

It is known that if f € LP(8D), p = 1, then for almost all z € D and almost all b € CP™~! the function f € LP(dD N ¢,,)
(see [24]).

We will say that a function f € LP(0D) has the one-dimensional holomorphic extension property along the family

Iz,b O LG of the form (4.5), if for almost all lines £, such that 9D n £, # @ there exists a function f, with properties

1f,eHP(Dnt,,),
2.normal boundary values by the metric #? of function f, coincides with f on 8D n £, almost everywhere.
Consider the Bochner—Martinelli kernel
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— 1) 7 — 7
e )328(1Y'”§ e ATl A g,

where d¢ = d{; A ...Ad{,, and d{[k] gets from d{ throwing the differential d,.
For a function f € LP(dD) define the Bochner—Martinelli integral by the following way

F2) = [, fQUQ2),  z&aD. (4.6)

A function F(z) is harmonic outside of the boundary of domain and tends to zero when |z| — .

UG, z) =

A subset £, is said to be sufficient for holomorphic extension, if the function f € LP(dD) has the one-dimensional
holomorphic extension property along almost all complex lines from a family £, and then the function f extends holomorphically to

D and belong the class HP.
From now on without loss of generality we assume that 0 € D.

Theorem 4.3. Let D be a bounded strongly convex n-circular domain and a function f € £P(dD) has the one-dimensional

holomorphic extension property along complex lines passing through the origin. Then (0, w) = const and

polynomial in w of degree not higher than || 6 |l.
Proof. Let £, , be the line passing through the origin in the direction of a vector b € CIP"~*. Consider
_ h(bt,z)h(bt,w)

Q(bt, z,w) Gz w)
Then
h(bt,z) = Ygso ag (bz) 1 4.7)
and h(0,0) = h({,0) = a,. Thus
i WG 0hE,0)
@(0,0) = al)f(()w dv =
1 _
- j £ (ORE O, 0) dv =
__X f(bt)
= h(o'o)anl A(b) Jh(bt 0)h(bt, 0)——dt =
2
— f A(b) Mdt—cao j A(b) @dt
3 aDﬂlo'b lO,b 6Dﬂlob
Let us consider derivatives
MY D(z,w) 90ttt (7, w)
azsowr azfl ...azfln awlt - aw™
where § = (64, ...,6,), ¥ = (¥4, -, ¥n). We have
(')V(D(O w) f 0L ow) GVQ({ 0, W)
d"h d"h
= ff(c) €, ff(z) €,

Now compute

9"h(¢, w) _
o= 2 Gadant W,
a-y=20

where d, , are constants. Then for w = 0 we get
1°h(z,w)
g — Yatg.g
ﬂW w=0
Thus we obtain that
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g
woéw) =¢c 1 1@ f(bt)agdg’gbgt"g"d—t -0
W =0 b3 s o t
for Il y I> 0. This means that @(0,w) = const.
Compute
d+9(h(7 d g _
1"90E.) hew)|  _ IhE2) JHEw)| g, 7og1a 9
1z%qw 2=0 qz¢ qwd  |=o
w=0 w=0
where 8! = 6;!- .- 8, Ly =y ! .-y, Then
ﬂd+gQ(Z,Z,W) — ﬂd'*g(h(z_’z)f—h(z,w)) eN C Zd ek 79 ek
qz9w9  |=o0 1294w =0 peq ’
w=0 w=0

because by substituting z = 0 and w = 0 in derivatives, we can see that derivatives in z and w with different order are equal
to zero.

Let Il 6 I<Il ¥ II. Then from (4.3) and (4.8) we get that

1"Few)| _ . 1%@zw) _
o L. " CT o i dn
TS g e TRk
X 4. ok g- ok . flo- efelo- &y
=ce C,pf@r“®z9 %dn=ce C, T IO fbit) t =
k=1 4D k=1 qD3l,, lop
N P _ ek
=ce C, 1 | ft) lo- & felo- <[ ¢
k=1 qD3l,, lop
3 Jo- -1
=Cye C, T I®) flt) dt =
k=1 qD3l,, lop
_— o - 1F@zw) - |
because the intersection of D and £, 5, is a disc. So, derivatives ﬂ—d are polynomials in w of degree not higher
YA
z=0

than || 6 II. The proof is complete. O

For continuous functions Theorem 4.3 was proved in [21].

4.Main results

Let us first construct amap ¢ = y(n): B — D, where B is the unit ball in C* with the center at the origin, mapping the origin
to a point a € D. The map y will be construct by the following way:

Consider complex lines A, = {n € C": n =bt, € C} and £,;, = {{ € C*: { = a + bt, t € C}, where b € CP"*. The
intersection D, ,, = £,, N D is a strongly convex domain in C, and therefore there exists a conformal map x;, () of unit ball in C into
D, . sending the point T = 0 to the point t = 0. By Caratheodory’s Theorem [27, Page 228] this map can be extended to the
homeomorphism of closed domains. Then to the point n = bt € D N A, we put the point x(7) = a + by, (t) € D, ;. We will use
Lemmata 3 and 4 from [21].

Lemma 5.1. Let D be a bounded strongly convex n-circular domain. Then the map y(n) is a well defined diffeomorphism
from B onto D in the class C*.

From now on we assume that D is a bounded strongly convex n-circular domain with twice smooth boundary.

Lemma 5.2. The derivatives of y(#) is holomorphic in  for fixed b.

© 2023, CAJMTCS | CENTRAL ASIAN STUDIES www.centralasianstudies.org ISSN: 2660-5309 | 22



CENTRAL ASIAN JOURNAL OF MATHEMATICAL THEORY AND COMPUTER SCIENCES  Vol: 04 Issue: 07 | July 2023

Lemma 5.3. Let f € LP(dD) be a function with the one-dimensional holomorphic extension property along almost all
complex lines passing through the point a € D. Then the function f*(n) = f()((n)) € LP(0B) and it has the one-dimensional
holomorphic extension property along almost all complex lines passing from the origin.

Proof. Consider a holomorphic extension f,,({) of the function f on D,,. Then the function f;'(n) = fa,b(Xb(T)) is
holomorphic in 7 in B N 4, by the construction of y(n). The proof is complete. O

Making the change in the integral for a function @, we get

bz w) = f £ @G zw) dv(Q) =

aD

= [rGmeam awavixm) = [ 1 me ez w av .
B 0B
Consider the following form
W () = () = Y (~1* 73 dZGDIk] A dx ().
k=1

By Lemma 5.2 the form dy(bt) is a holomorphic function in t for fixed b, and the form dj(bt)[k] is antiholomorphic in T
for fixed b.

Lemma 5.4. Forms dx(b7)|;=1, k = 1, ..., n are forms with holomorphic coefficients in .

Proof. Since a function y, (bt) is conformal in t for fixed b, it follows that its derivative in T does not equal zero. Then a
function ), (b7) is antiholomorphic in 7 for fixed b and

X (b7) = Ty (), Py (bT)|=p # 0.

For |[t] = 1 we have T = % and therefore

— 1— 1 T 1 _¥1
X (0D jg=1 = ;wk(bT) = ;wk(bf) = ;1/),{ (b ;)
Therefore the right side has a pole of the first order in = = 0. Then the form dy; (b7)|;=, coincides with a form with

holomorphic coefficients at z. The proof is complete. O
Lemma 5.5. Let f € LP(9D) be a function with the one-dimensional holomorphic extension property along complex lines

passing through point a € D. Then

1Few|
w9 fz=a
w=a
forlly II> 0.
Proof. Consider a derivative
g 90* n
rewl Lm0 o Cgyerg ndempmde )| -
ﬂW w=a B ﬂW k=1 W=a
o 19Q7(0t,z,w) " P I |
- TP (g ity 6 hde® DI
B3I, 1, fw k=1 =g
We have
b
THEMW| L g cages
ﬂW wW=3q a-bi0
fa-blio
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where djg are constants. Then

1Q°(zwW)| i y ° g
w9 z=a_ w9 #th(z,w) E=2
1°nh(z,w) % "h(z,w)
= h(ma) ¢ ¢, —W _Tw? -
T ™ W g
___h(ha) ﬂbh(z,w)uﬂg'bh(w,a)
h"g"+l(a,§)0Jng ’ w° ) Twd® W=6T.
Therefore the right side of w is a linear combination of forms
W ez
91°h(bt, w) = Ph(w,a)
f (bt)h
o311, oontp ) TR
" 1
re ()¢t yk(—)dC(—)[k]LHC(bt)
k=1

Since by Lemma 5.4 the form d 7(b7)|,; =, has holomorphic coefficients in 7 and f is a function with the one-dimensional
holomorphic extension property along complex lines passing through point a € D we have

g- b
T Tf o) 1hQa) ¢ adpeeae s 1T n0a)
B3I, U aibio s -
ko

re ( Ny 1yk(—)olc(—)[k]HEIC(bt) = 0.
k=1
for I y 11> 0. The proof is complete. O
Corollary 5.6. Under the hypotheses of Lemma 5.5 the function @(a, w) = const.

Theorem 5.7. Let D be a complete strongly convex n-circular domain with the twice smooth boundary and let £({) € £P(dD),

%d(aw) 0%(c,w)

a, ¢ € D. Suppose that the function @(z, w) satisfied the conditions: @(a, w) = const, ®(c,w) = const, and are

0z« ' 9z«
polynomials in w of degree not higher than |l « Il. Then for any fixed point z on the complex plane ¢, . = {(z,w): z = at +
c(1—-t),w=at+c(1l-t),te C}theequality®(z,w) = constinw, i.e., o d’(zw) =0at|lyl>0.
The proof of this Theorem repeated the proof of Theorem 3 from [22].
1°F(@@) .
Corollary 5.8. Under the hypotheses of Theorem 5.7 the equality ——— = 0 holdsifll y 1> 0.

g
ﬂZ z=at+(1- t)c

Theorem 5.9. Letn =2 and let f € LP(dD) be a function with one-dimensional holomorphic extension property along a

av <;b(z w)

family of lines £, . 4 and let points a, ¢, d € D do not lie on complex line in C2. Then =0foreveryzeDand|l y lI>0,and

hence a function f extends holomorphic in D and an extension lies in H'P.
Proof. Let Z be an arbitrary point from £, .. By Theorem 5.7 we obtain that

vo(zw) _
—2==0 (5.1)
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for Il y II> 0. We connect point Z with the point d by a line £; ; and again applying Theorem 5.7 for a point ZE €34, We get
vo(zw)
awY
Now putting in equality (5.1) w = Z and using equality (4.2), we obtain that
JF(z)
6ij
F(Dlap = f(Q), the function £(¢) is holomorphic in D. The proof is complete. O
Denote by 2 the set of pointsa;, € D € C*, k = 1, ...,n + 1, do not lie on complex hyperplane in C™.
The following is the main result of this paper.

Theorem 5.10. Let f € LP(dD) has the one-dimensional holomorphic extension property along a family of lines . Then
Y o(zw)
awY

that 0 for Il y I> 0. Therefore for any point Z from some open subset the condition (5.1) holds.

3YF(2)
azvy

=0 for all ze D and j € {1, ...,n}. Since by Theorem 3.3 the equality

= 0 in some open subset in D. According

to analyticity of the function F(z) we imply that

=0forallze D and | y lI> 0, Moreover, a function f extends holomorphically in D and an extension lie in the class HP.

Proof. The proof is by induction on n. The basis of induction is Theorem 5.9 (n = 2). Suppose that for any k < n Theorem
is true. Consider a complex plane I', passing through points a,, ..., a,, its dimension isn — 1 and a,,,, & I'. The intersection I' N D
is a strongly convex domain in €. Now the restriction f|~gp Of f is integrable and has the one-dimensional holomorphic extension

14 7
Fo@W) _ ) for |y 1> 0

property along a family of lines £y , where A; = {a, ..., a,}. By the assumption of induction we have P

and forall z' € ' n D.

Yo (z,w)
ow

for all || y II> 0. Thus, analogously to Theorem 5.9, we have that F(z) is holomorphic in D, and therefore a function f extends

holomorphically in D. The proof is complete. O

We discuss a general result of holomorphic extension of a real analytic function f defined on the boundary D of a real analytic
strictly convex subset D cc C*. We show that this follows from the hypothesis of separate holomorphic extension along
stationary/extremal discs.

We show that moments on vertical and horizontal affine slices of certain perturbations of the boundary of the ball are sufficient
to detect the existence of a holomorphic extension to the interior. For one domain, the result is proved for L= functions.

Now connecting points z’ € I' with the point a,,;, by Theorem 5.9, we get that = 0 for some open subset in D X D

Acknowledgements

The author is indebted to the referee for valuable suggestions and remarks.

References:

1. L. A Aizenberg, Integral representations of functions holomorphic in nn-circular domains (Continuation of Szegé kernels),
Mat. Sh. 65 104-143 (1964).

3. L. A Aizenberg and A. P. Yuzhakov, Integral representations and residues in multidimensional complex analysis.
American Mathematical Society, Providence, RI, 1983. (translated from the Russian).

4. M. L. Agranovskii and R. E. Val’skii, Maxiniality of invariant algebras of functions, Sibirsk. Mat. Zh. 12 (1971), no. 1, 3-
12; English translation in Siberian Math. J. 12 (1971).

5. M. L. Agranovsky, Propagation of boundary CR-foliations and Morera type theorems for manifolds with attached analytic
discs, Advances in Math., 211 284-326. (2007).

6. M. L. Agranovsky, Analog of a theorem of Forelli for boundary values of holomorphic functions on the unit ball of C",
Journal d’Analyse Mathematique, 113 293-304 (2011).

7. A. Aytuna, A. Sadullaev, S*-Parabolic manifolds, TWMS J. Pure Appl. Math. 2 6-9 (2011).

8. L. Baracco, Holomorphic extension from the sphere to the ball, Journal of Mathematical Analysis and Applications, 388
760-762 (2012).

9. L. Baracco, Separate holomorphic extension along lines and holomorphic extension from the sphere to the ball, Amer. J.
of Math. 135 493-497 (2013).

10. L. Baracco, Holomorphic Extension from a convex hypersurface, Asian J. Math., 20 (2) 263-266 (2016).

© 2023, CAJMTCS | CENTRAL ASIAN STUDIES www.centralasianstudies.org ISSN: 2660-5309 | 25



CENTRAL ASIAN JOURNAL OF MATHEMATICAL THEORY AND COMPUTER SCIENCES  Vol: 04 Issue: 07 | July 2023

11. G.P. Egorychev, Integral Representation and the Computation of Combinatorial Sums, Nauka, Novosibirsk, 1977 (in
Russian). English transl. Transl. Math. Monographs 59, Amer. Math. Soc., Providence. Rl 1984; 2nd ed. in 1989.

12. G. M. Henkin, The method of integral representations in complex analysis, Complex analysis-several variables 1, Itogi
Nauki i Tekhniki. Ser. Sovrem. Probl. Mat. Fund. Napr., 7, VINITI, Moscow, 1985, 23-124.

13.J. Globevnik, E. L. Stout, Boundary Morera theorems for holomorphic functions of several complex variables, Duke Math.
J., 64571-615 (1991).

14.]. Globevnik, Small families of complex lines for testing holomorphic extendibility, Amer. J. of Math. 134 1473-1490
(2012).

15. J. Globevnik, Meromorphic extension from small families of circles and holomorphic textension from spheres Trans. Amer.
Math. Soc., 364 5867-5880 (2012).

16. A. M. Kytmanov, The Bochner-Martinelli Integral and Its Applications, Birkhauser Verlag, Basel 1995.

17. A. M. Kytmanov, S. G. Myslivets, Higher-dimensional boundary analogs of the Morera theorem in problems of analytic
continuation of functions, J. Math. Sci., 120 1842-1867 (2004).

18. A. M. Kytmanov, G. Myslivets, On families of complex lines sufficient for holomorphic extension, Mathematical Notes,
83 500-505 (2008).

19. A. M. Kytmanov, S. G. Myslivets, V. I. Kuzovatov, Minimal dimension families of complex lines sufficient for
holomorphic extension of functions, Siberian Mathematical Journal, 52 256-266 (2011).

20. A. M. Kytmanov, S. G. Myslivets, Holomorphic continuation of functions along finite families of complex lines in the ball,
J. Sib. Fed. Univ. Math. Phys., 5:4 (2012), 547-557.

21. A.M.Kytmanov, S.G.Myslivets, Holomorphic extension of functions along the finite families of complex lines in a ball of
C™, Math. Nahr, 288, no. 2-3, 224-234 (2015).

22. A. M. Kytmanov, S. G. Myslivets, On the families of complex lines which are sufficient for holomorphic continuation of
functions given on the boundary of the domain, J. Sib. Fed. Univ. Math. Phys., 5:2 213-222 (2012).

23. A. M. Kytmanov, S. G. Myslivets, Holomorphic extension of continuous functions along finite families of complex lines
in a ball, J. Sib. Fed. Univ. Math. Phys., 8: 3 291-302 (2015).

24. M.G. Lawrence. Hartogs’ separate analyticity theorem for CR functions. Internat. J. Math., 18 (3) 219-229 (2007).

25. B. P. Otemuratov, Functions of class L? with the one-dimensional holomorphic extension property, Vestnik KrasGU, no 9,
95-100 (2006).

26.B. P. Otemuratov, A multidimensional Morera’s theorem for integrable function, Uzbek Math. Journ., no 2, 112-119
(20009).

27.B. P. Otemuratov, Some families of complex lines of minimal dimension which are sufficient for holomorphic continuation
of integrable functions, J. Sib. Fed. Univ. Math. Phys., 5:1 97-105 (2012).

28. B. V. Shabat, Introduction to complex analysis, 2nd ed., Part I, Nauka, Moscow, 1976. (in Russian).
29. E. M. Stein and G. Weiss, Introduction to Fourier analysis on Euclidean spaces, Princeton Univ. Press, Princeton, NJ, 1975.

30. E. L. Stout, The boundary values of holomorphic functions of several complex variables, Duke Math. J., 44 no. 1, 105-108
(1977).

© 2023, CAJMTCS | CENTRAL ASIAN STUDIES www.centralasianstudies.org ISSN: 2660-5309 | 26



