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ABSTRACT

Lutsiv I.-A. Approximation of special cases of the Horn hypergeometric func-

tions H4 by branched continued fractions. � Qualifying scienti�c work as a

manuscript.

Thesis for the scienti�c degree of Doctor of Philosophy in the specialty

111 Mathematics. � Vasyl Stefanyk Carpathian National University, Ministry

of Education and Science of Ukraine. � Vasyl Stefanyk Carpathian National

University, Ministry of Education and Science of Ukraine, Ivano-Frankivsk,

2026.

The thesis is related to the problems of establishing recurrence relations of

the Horn hypergeometric series H4, constructing the expansions of these series

and their ratios in special cases into branched continued fractions, studying

the convergence of branched continued fraction expansions, establishing the

domains of analytical continuation of the Horn hypergeometric functions H4

and their ratios in special cases, establishing estimates of the convergence rate

and sets of numerical stability of branched continued fraction expansions.

These problems concern rational approximations of analytic functions, one

of the main sections of the analytic theory of branched continued fractions.

Branched continued fractions, one of the multidimensional generalizations of

continued fractions, were introduced into consideration by V. Ya. Skorobo-

hatko in 1966 together with N. S. Droniuk, O. I. Bobyk, and B. Y. Ptashnyk.

The analytical theory of branched continued fractions was developed in the

works of P. I. Bodnarchuk, V. Ya. Skorobogatko, D. I. Bodnar, M. S. Siavavko,

Kh. Yo. Kuchminska, M. O. Nedashkovskyi, V. Siemaszko, M. O'Donohoe,

J. Murphy, B. Verdonk, A. Cuyt, T. M. Antonova, O. M. Sus, R. I. Dmytryshyn,

O. S. Manzii, N. P. Hoenko, V. R. Hladun, O. E. Baran, and others.

The second chapter, the �rst of the main sections of the thesis, is devoted to

the construction of expansions of special cases of the Horn hypergeometric series

H4 into branched continued fractions. Using transformations of double power

series, new three- and four-term recurrence relations for Horn hypergeometric
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functionsH4 are established. Based on these recurrence relations, in Section 2.2,

expansions of the Horn hypergeometric seriesH4 and their ratios in special cases

H4(a, c2; c1, c2; z)

H4(a+ 1, c2; c1 + 1, c2; z)
,

H4(a, c2 + 1; c1, c2; z)

H4(a+ 1, c2 + 1; c1, c2 + 1; z)
,

H4(a, c2 + 1; c1, c2; z)

H4(a, c2 + 2; c1, c2 + 1; z)

into branched continued fractions

1− z2 −

(2c1 − a)(a+ 1)

c1(c1 + 1)
z1

1− z2 −

(2c1 − a+ 1)(a+ 2)

(c1 + 1)(c1 + 2)
z1

1− z2 −

(2c1 − a+ 2)(a+ 3)

(c1 + 2)(c1 + 3)
z1

1− ...

,

1− c2 − a
c2

z2 −

2(a+ 1)

c1
z1

1− z2 −

(2c1 − a− 1)(a+ 2)

c1(c1 + 1)
z1

1− z2 −

(2c1 − a)(a+ 3)

(c1 + 1)(c1 + 2)
z1

1− ...

,

and

1 +

a

c2(c2 + 1)
z2

1 +

(
a

c2 + 1
− 1

)
z2 −

2(a+ 1)

c1
z1

1− z2 −

(2c1 − a− 1)(a+ 2)

c1(c1 + 1)
z1

1− ...

,

respectively, are constructed.

The third chapter is devoted to establishing the domains of analytic con-

tinuation of the Horn hypergeometric functions H4 and their ratios in special

cases. These domains are the domains of convergence of their expansions into
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branched continued fractions. The key role here is played by the principle of

correspondence between the formal double power series and the branched con-

tinued fraction. Approaches are considered in which the theorem on continua-

tion of convergence from an already known small domain (an open connected

set) to a larger one is used to establish the convergence criteria of branched

continued fractions.

As a result of the research in Section 3.1, convergence criteria for branched

continued fraction expansions with real coe�cients were established. It was

proved that Cartesian products of two planes with cuts are convergence do-

mains of the expansions of the Horn hypergeometric functions H4 and their

ratios in special cases, and, in addition, these domains are domains of ana-

lytic continuation of these functions. In particular, it was established that the

domain

Dτ =

{
z ∈ C2 : zk 6∈

[
1

4(1 + τ)
,+∞

)
, k = 1, 2

}
is the domain of analytic continuation for the functions

H4(a, c2; c1, c2; z)

H4(a+ 1, c2; c1 + 1, c2; z)
and H4(1, c2; c1, c2; z),

where τ > 0 and depends on the parameters a and c1, and for the ratio

H4(a, c2 + 1; c1, c2; z)/H4(a, c2 + 2; c1, c2 + 1; z) the domain of analytic con-

tinuation is the domain

Pτ =

{
z ∈ C2 : z1 6∈

[
1

8τ
,+∞

)
, z2 6∈

[
1

4 max{1, 1− a/(c2 + 1)}
,+∞

)}
,

where τ > 0 and depends on the parameters a, c1 and c2.

In Section 3.2, convergence criteria for branched continued fractions with

complex coe�cients are established. It is proved that the unions of bi-disks

and Cartesian products of cardioid domains and half-planes are the conver-

gence domains of these branched continued fractions, and, in addition, these

domains are also domains of analytic continuation of special cases of the Horn

hypergeometric functions H4. In particular, it was established that the domain
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Hκ,τ
µ,ν = Hµ,ν ∪Hκ,τ is the domain of analytic continuation for the functions

H4(a, c2 + 1; c1, c2; z)

H4(a+ 1, c2 + 1; c1, c2 + 1; z)
,

where

Hµ,ν =

{
z ∈ C2 : |z1| <

1 + cos(arg(z1))

2µ
,

Re(z2e
−(i/2) arg(z1)) <

ν

2
cos

(
arg(z1)

2

)}
,

Hκ,τ =

{
z ∈ C2 : |z1| <

κ(1− κ)

2τ
, |z2| <

1− κ
2

}
,

µ is a positive number, 0 < ν < 1 and τ > 0 and depends on the parameters a

and c1, 0 < κ < 1, and for the ratio H4(a, c2 + 1; c1, c2; z)/H4(a, c2 + 2; c1, c2 +

1; z) the domain of analytic continuation is the domain Hκ,τ,υ
µ,ν,υ = Hµ,ν,υ∪Hκ,τ,υ,

where

Hµ,ν,υ =

{
z ∈ C2 : |z1| <

1 + cos(arg(z1))

2µ
,

Re(z2e
−(i/2) arg(z1)) > − ν

2υ
cos

(
arg(z1)

2

)}
,

Hκ,τ,υ =

{
z ∈ C2 : |z1| <

κ(1− κ)

2τ
, |z2| <

1− κ
2υ

}
,

µ is a positive number, 0 < ν < 1, 0 < κ < 1, τ > 0 and υ > 0 and depends

on the parameters a, c1, and c2.

The fourth chapter is devoted to the study of the convergence rate and nu-

merical stability of expansions of special cases of the Horn hypergeometric series

H4 into branched continued fractions. Approaches are considered in which the

formula for the di�erence of two approximants of a branched continued frac-

tion is used to �nd estimates of the approximation errors for these expansions,

and the periodic continued fraction is used to establish sets of their numerical

stability.

As a result, in Section 4.1, estimates of approximation errors for branched

continued fractions with real coe�cients in regions (a domain which may include
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all, part, or none of its boundary) of the space R2, which are Cartesian products

of two semi-axes, are found. In particular, it is proved that for each z ∈ Rκ

branched continued fraction expansions of functions H4(a, c2; c1, c2; z)/H4(a+

1, c2; c1 + 1, c2; z) and H4(1, c2; c1, c2; z) converge at least as fast as geometric

series with ratio
τ |z1|

(1− z2)2 + τ |z1|
,

and it is also established that the domain Dτ ∪ Pτ ∪ Int(Rκ) is the domain of

analytic continuation of these functions, where

Dτ =

{
z ∈ C2 : zk 6∈

[
1

4(1 + τ)
,+∞

)
, k = 1, 2

}
,

Pτ =

{
z ∈ C2 : z1 6∈

[
1

8τ
,+∞

)
, z2 6∈

[
1

4
,+∞

)}
,

Rκ =
{
z ∈ R2 : z1 ≤ 0, z2 ≤ κ

}
, 0 < κ < 1.

τ > 0 and depends on the parameters a and c1,

In Section 4.2, the concept of the numerical stability set of a branched con-

tinued fraction is de�ned and explicit formulas for relative errors of computa-

tions of approximants of expansions of special cases of the Horn hypergeometric

series H4 into branched continued fractions are found and bi-disk sets of nu-

merical stability for these expansions with complex coe�cients are established.

In particular, it is proved that the set

Dκ,τ,υ =

{
z ∈ C2 : |z1| <

κ(1− κ)

2τ
, |z2| <

1− κ
2υ

}
, κ ∈

(
0,

1

3

)
∪
(

1

3
, 1

)
is the numerical stability set for the expansion of ratio

H4(a, c2 + 1; c1, c2; z)

H4(a, c2 + 2; c1, c2 + 1; z)
,

where τ > 0 and υ > 0 and depends on the parameters a, c1, and c2.

Keywords: Horn hypergeometric function H4, branched continued frac-

tion, double power series, analytic function, approximation, continued fraction,

recurrence relation, analytic continuation, convergence, rate of convergence, set

of numerical stability, roundo� error.
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ÀÍÎÒÀÖIß

Ëóöiâ I.-À. Â. Íàáëèæåííÿ ñïåöiàëüíèõ âèïàäêiâ ãiïåðãåîìåòðè÷íèõ ôóíê-

öié ÃîðíàH4 ãiëëÿñòèìè ëàíöþãîâèìè äðîáàìè. � Êâàëiôiêàöiéíà íàóêîâà

ïðàöÿ íà ïðàâàõ ðóêîïèñó.

Äèñåðòàöiÿ íà çäîáóòòÿ ñòóïåíÿ äîêòîðà ôiëîñîôi¨ çà ñïåöiàëüíiñòþ

111 Ìàòåìàòèêà. � Êàðïàòñüêèé íàöiîíàëüíèé óíiâåðñèòåò iìåíi Âàñèëÿ

Ñòåôàíèêà, Ìiíiñòåðñòâî îñâiòè i íàóêè Óêðà¨íè. � Êàðïàòñüêèé íàöiî-

íàëüíèé óíiâåðñèòåò iìåíi Âàñèëÿ Ñòåôàíèêà, Ìiíiñòåðñòâî îñâiòè i íàóêè

Óêðà¨íè, Iâàíî-Ôðàíêiâñüê, 2026.

Äèñåðòàöiéíà ðîáîòà ïîâ'ÿçàíà iç çàäà÷àìè âñòàíîâëåííÿ ðåêóðåíòíèõ

ñïiââiäíîøåíü ãiïåðãåîìåòðè÷íèõ ðÿäiâ Ãîðíà H4, ïîáóäîâè ðîçâèíåíü öèõ

ðÿäiâ òà ¨õ âiäíîøåíü ó ñïåöiàëüíèõ âèïàäêàõ ó ãiëëÿñòi ëàíöþãîâi äðîáè,

äîñëiäæåííÿ çáiæíîñòi ãiëëÿñòèõ ëàíöþãîâèõ äðîáîâèõ ðîçâèíåíü, âñòà-

íîâëåííÿ îáëàñòåé àíàëiòè÷íîãî ïðîäîâæåííÿ ãiïåðãåîìåòðè÷íèõ ôóíêöié

Ãîðíà H4 òà ¨õ âiäíîøåíü ó ñïåöiàëüíèõ âèïàäêàõ, âñòàíîâëåííÿ îöiíîê

øâèäêîñòi çáiæíîñòi òà ìíîæèí îá÷èñëþâàëüíî¨ ñòiéêîñòi ãiëëÿñòèõ ëàí-

öþãîâèõ äðîáîâèõ ðîçâèíåíü.

Öi çàäà÷i âiäíîñÿòüñÿ äî ðàöiîíàëüíèõ íàáëèæåíü àíàëiòè÷íèõ ôóíê-

öié � îäíîãî iç îñíîâíèõ ðîçäiëiâ àíàëiòè÷íî¨ òåîði¨ ãiëëÿñòèõ ëàíöþãîâèõ

äðîáiâ. Ãiëëÿñòi ëàíöþãîâi äðîáè � îäíå iç áàãàòîâèìiðíèõ óçàãàëüíåíü

íåïåðåðâíèõ äðîáiâ � ââåäåíî äî ðîçãëÿäó Â. ß. Ñêîðîáîãàòüêîì ó 1966

ðîöi ðàçîì ç Í. Ñ. Äðîíþê, Î. I. Áîáèêîì, Á. É. Ïòàøíèêîì. Àíàëiòè÷íà

òåîðiÿ ãiëëÿñòèõ ëàíöþãîâèõ äðîáiâ ðîçâèâàëàñÿ ó ïðàöÿõ

Ï. I. Áîäíàð÷óêà, Â. ß. Ñêîðîáîãàòüêà, Ä. I. Áîäíàðà, Ì. Ñ. Ñÿâàâêà,

Õ. É. Êó÷ìiíñüêî¨, Ì. Î. Íåäàøêîâñüêîãî, Â. Ñåìàøêà, Ì. Î'Äîíîãîå,

Äæ. Ìåðôi, Á. Âåðäîíê, À. Êàéò, Ò. Ì. Àíòîíîâî¨, Î. Ì. Ñóñü,

Ð. I. Äìèòðèøèíà, Î. Ñ. Ìàíçié, Í. Ï. Ãî¹íêî, Â. Ð. Ãëàäóíà, Î. �. Áàðàí

òà ií.

Äðóãèé ðîçäië, ïåðøèé iç îñíîâíèõ ðîçäiëiâ äèñåðòàöiéíî¨ ðîáîòè,

ïðèñâÿ÷åíî ïîáóäîâi ðîçâèíåíü ñïåöiàëüíèõ âèïàäêiâ ãiïåðãåîìåòðè÷íèõ



8

ðÿäiâ Ãîðíà H4 ó ãiëëÿñòi ëàíöþãîâi äðîáè. Âèêîðèñòîâóþ÷è ïåðåòâîðåííÿ

ïîäâiéíèõ ñòåïåíåâèõ ðÿäiâ, âñòàíîâëåíî íîâi òðüîõ- òà ÷îòèðüîõ-÷ëåííi

ðåêóðåíòíi ñïiââiäíîøåííÿ äëÿ ãiïåðãåîìåòðè÷íèõ ôóíêöié Ãîðíà H4. Íà

îñíîâi öèõ ðåêóðåíòíèõ ñïiââiäíîøåíü ó ïiäðîçäiëi 2.2 ïîáóäîâàíî ðîçâèíå-

ííÿ ãiïåðãåîìåòðè÷íèõ ðÿäiâ Ãîðíà H4 òà ¨õ âiäíîøåíü ó ñïåöiàëüíèõ âè-

ïàäêàõ

H4(a, c2; c1, c2; z)

H4(a+ 1, c2; c1 + 1, c2; z)
,

H4(a, c2 + 1; c1, c2; z)

H4(a+ 1, c2 + 1; c1, c2 + 1; z)
,

H4(a, c2 + 1; c1, c2; z)

H4(a, c2 + 2; c1, c2 + 1; z)

âiäïîâiäíî ó ãiëëÿñòi ëàíöþãîâi äðîáè

1− z2 −

(2c1 − a)(a+ 1)

c1(c1 + 1)
z1

1− z2 −

(2c1 − a+ 1)(a+ 2)

(c1 + 1)(c1 + 2)
z1

1− z2 −

(2c1 − a+ 2)(a+ 3)

(c1 + 2)(c1 + 3)
z1

1− ...

,

1− c2 − a
c2

z2 −

2(a+ 1)

c1
z1

1− z2 −

(2c1 − a− 1)(a+ 2)

c1(c1 + 1)
z1

1− z2 −

(2c1 − a)(a+ 3)

(c1 + 1)(c1 + 2)
z1

1− ...

,

òà

1 +

a

c2(c2 + 1)
z2

1 +

(
a

c2 + 1
− 1

)
z2 −

2(a+ 1)

c1
z1

1− z2 −

(2c1 − a− 1)(a+ 2)

c1(c1 + 1)
z1

1− ...
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Òðåòié ðîçäië ïðèñâÿ÷åíèé âñòàíîâëåííþ îáëàñòåé àíàëiòè÷íîãî ïðî-

äîâæåííÿ ãiïåðãåîìåòðè÷íèõ ôóíêöié Ãîðíà H4 òà ¨õ âiäíîøåíü ó ñïåöiàëü-

íèõ âèïàäêàõ. Öi îáëàñòi ¹ îáëàñòÿìè çáiæíîñòi ¨õíiõ ðîçâèíåíü ó ãiëëÿñòi

ëàíöþãîâi äðîáè. Êëþ÷îâó ðîëü òóò âiäiãðà¹ ïðèíöèï âiäïîâiäíîñòi ìiæ

ôîðìàëüíèì ïîäâiéíèì ñòåïåíåâèì ðÿäîì i ãiëëÿñòèì ëàíöþãîâèì äðîáîì.

Ðîçãëÿíóòî ïiäõîäè, ó ÿêèõ äëÿ âñòàíîâëåííÿ îçíàê çáiæíîñòi ãiëëÿñòèõ

ëàíöþãîâèõ äðîáiâ âèêîðèñòîâó¹òüñÿ òåîðåìà ïðî ïðîäîâæåííÿ çáiæíîñòi

iç óæå âiäîìî¨ ìàëî¨ îáëàñòi äî áiëüøî¨.

Ó ðåçóëüòàòi äîñëiäæåíü ó ïiäðîçäiëi 3.1 âñòàíîâëåíî îçíàêè çáiæíîñòi

äëÿ ãiëëÿñòèõ ëàíöþãîâèõ äðîáîâèõ ðîçâèíåíü ç äiéñíèìè êîåôiöi¹íòàìè.

Äîâåäåíî, ùî äåêàðòîâi äîáóòêè äâîõ ïëîùèí ç ðîçðiçàìè ¹ îáëàñòÿìè

çáiæíîñòi ðîçâèíåíü ãiïåðãåîìåòðè÷íèõ ôóíêöié Ãîðíà H4 òà ¨õ âiäíîøåíü

ó ñïåöiàëüíèõ âèïàäêàõ, i, êðiì öüîãî, öi îáëàñòi ¹ îáëàñòÿìè àíàëiòè÷íîãî

ïðîäîâæåííÿ öèõ ôóíêöié. Çîêðåìà, âñòàíîâëåíî, ùî îáëàñòü

Dτ =

{
z ∈ C2 : zk 6∈

[
1

4(1 + τ)
,+∞

)
, k = 1, 2

}
,

äå τ > 0 i çàëåæèòü âiä ïàðàìåòðiâ a òà c1, ¹ îáëàñòþ àíàëiòè÷íîãî ïðîäîâ-

æåííÿ äëÿ ôóíêöié

H4(a, c2; c1, c2; z)

H4(a+ 1, c2; c1 + 1, c2; z)
òà H4(1, c2; c1, c2; z),

à äëÿ âiäíîøåííÿ H4(a, c2 + 1; c1, c2; z)/H4(a, c2 + 2; c1, c2 + 1; z) îáëàñòþ

àíàëiòè÷íîãî ïðîäîâæåííÿ ¹ îáëàñòü

Pτ =

{
z ∈ C2 : z1 6∈

[
1

8τ
,+∞

)
, z2 6∈

[
1

4 max{1, 1− a/(c2 + 1)}
,+∞

)}
,

äå τ > 0 i çàëåæèòü âiä ïàðàìåòðiâ a, c1 òà c2.

Ó ïiäðîçäiëi 3.2 âñòàíîâëåíî îçíàêè çáiæíîñòi äëÿ ãiëëÿñòèõ ëàíöþãî-

âèõ äðîáiâ ç êîìïëåêñíèìè êîåôiöi¹íòàìè. Äîâåäåíî, ùî îá'¹äíàííÿìè

áiêðóãiâ i äåêàðòîâèõ äîáóòêiâ êàðäiî¨äíèõ îáëàñòåé i ïiâïëîùèí ¹ îáëàñòÿ-

ìè çáiæíîñòi öèõ ãiëëÿñòèõ ëàíöþãîâèõ äðîáiâ, i, êðiì öüîãî, öi îáëàñòi ¹

òàêîæ îáëàñòÿìè àíàëiòè÷íîãî ïðîäîâæåííÿ ñïåöiàëüíèõ âèïàäêiâ ãiïåð-

ãåîìåòðè÷íèõ ôóíêöié Ãîðíà H4. Çîêðåìà, âñòàíîâëåíî, ùî îáëàñòü Hκ,τ
µ,ν =
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Hµ,ν ∪Hκ,τ , äå

Hµ,ν =

{
z ∈ C2 : |z1| <

1 + cos(arg(z1))

2µ
,

Re(z2e
−(i/2) arg(z1)) <

ν

2
cos

(
arg(z1)

2

)}
,

Hκ,τ =

{
z ∈ C2 : |z1| <

κ(1− κ)

2τ
, |z2| <

1− κ
2

}
,

µ � äîäàòíå ÷èñëî, 0 < ν < 1 òà τ > 0 i çàëåæèòü âiä ïàðàìåòðiâ a òà c1,

0 < κ < 1, ¹ îáëàñòþ àíàëiòè÷íîãî ïðîäîâæåííÿ äëÿ ôóíêöi¨

H4(a, c2 + 1; c1, c2; z)

H4(a+ 1, c2 + 1; c1, c2 + 1; z)
,

à äëÿ âiäíîøåííÿ H4(a, c2 + 1; c1, c2; z)/H4(a, c2 + 2; c1, c2 + 1; z) îáëàñòþ

àíàëiòè÷íîãî ïðîäîâæåííÿ ¹ îáëàñòü Hκ,τ,υ
µ,ν,υ = Hµ,ν,υ ∪Hκ,τ,υ, äå

Hµ,ν,υ =

{
z ∈ C2 : |z1| <

1 + cos(arg(z1))

2µ
,

Re(z2e
−(i/2) arg(z1)) > − ν

2υ
cos

(
arg(z1)

2

)}
,

Hκ,τ,υ =

{
z ∈ C2 : |z1| <

κ(1− κ)

2τ
, |z2| <

1− κ
2υ

}
,

µ � äîäàòíå ÷èñëî, 0 < ν < 1, 0 < κ < 1, τ > 0 òà υ > 0 i çàëåæèòü âiä

ïàðàìåòðiâ a, c1 òà c2.

×åòâåðòèé ðîçäië ïðèñâÿ÷åíèé äîñëiäæåííþ øâèäêîñòi çáiæíîñòi òà

îá÷èñëþâàëüíié ñòiéêîñòi ðîçâèíåíü ñïåöiàëüíèõ âèïàäêiâ ãiïåðãåîìåòðè÷-

íèõ ðÿäiâ ÃîðíàH4 ó ãiëëÿñòi ëàíöþãîâi äðîáè. Ðîçãëÿíóòî ïiäõîäè, ó ÿêèõ

äëÿ çíàõîäæåííÿ îöiíîê ïîõèáîê íàáëèæåíü äëÿ öèõ ðîçâèíåíü âèêîðèñòî-

âó¹òüñÿ ôîðìóëà ðiçíèöi äâîõ ïiäõiäíèõ äðîáiâ ãiëëÿñòîãî ëàíöþãîâîãî

äðîáó, à äëÿ âñòàíîâëåííÿ ìíîæèí ¨õ îá÷èñëþâàëüíî¨ ñòiéêîñòi � ïåðiî-

äè÷íèé íåïåðåðâíèé äðiá.

Ó ðåçóëüòàòi ó ïiäðîçäiëi 4.1 çíàéäåíî îöiíêè ïîõèáîê íàáëèæåíü äëÿ

ãiëëÿñòèõ ëàíöþãîâèõ äðîáiâ ç äiéñíèìè êîåôiöi¹íòàìè ó çàìêíåíèõ îáëàñ-

òÿõ ïðîñòîðó R2, ùî ¹ äåêàðòîâèìè äîáóòêàìè äâîõ ïiâîñåé. Çîêðåìà,
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äîâåäåíî, ùî äëÿ êîæíîãî z ∈ Rκ, äå

Rκ =
{
z ∈ R2 : z1 ≤ 0, z2 ≤ κ

}
, 0 < κ < 1,

ãiëëÿñòi ëàíöþãîâi äðîáîâi ðîçâèíåííÿ ôóíêöié H4(a, c2; c1, c2; z)/H4(a +

1, c2; c1+1, c2; z) òàH4(1, c2; c1, c2; z) çáiãàþòüñÿ ïðèíàéìíi òàê ñàìî øâèäêî,

ÿê ãåîìåòðè÷íèé ðÿä ç ÷ëåíîì

τ |z1|
(1− z2)2 + τ |z1|

,

äå τ > 0 i çàëåæèòü âiä ïàðàìåòðiâ a òà c1, à òàêîæ âñòàíîâëåíî, ùî îáëàñòü

Dτ ∪ Pτ ∪ Int(Rκ), äå

Dτ =

{
z ∈ C2 : zk 6∈

[
1

4(1 + τ)
,+∞

)
, k = 1, 2

}
,

Pτ =

{
z ∈ C2 : z1 6∈

[
1

8τ
,+∞

)
, z2 6∈

[
1

4
,+∞

)}
,

¹ îáëàñòþ àíàëiòè÷íîãî ïðîäîâæåííÿ öèõ ôóíêöié.

Ó ïiäðîçäiëi 4.2 îçíà÷åíî ïîíÿòòÿ ìíîæèíè îá÷èñëþâàëüíî¨ ñòiéêîñòi

ãiëëÿñòîãî ëàíöþãîâîãî äðîáó òà çíàéäåíî ÿâíi ôîðìóëè âiäíîñíèõ ïîõèáîê

îá÷èñëåíü ïiäõiäíèõ äðîáiâ ðîçâèíåíü ñïåöiàëüíèõ âèïàäêiâ ãiïåðãåîìåò-

ðè÷íèõ ðÿäiâ Ãîðíà H4 ó ãiëëÿñòi ëàíöþãîâi äðîáè òà âñòàíîâëåíî áiêðóãîâi

ìíîæèíè îá÷èñëþâàëüíî¨ ñòiéêîñòi äëÿ öèõ ðîçâèíåíü ç êîìïëåêñíèìè êîå-

ôiöi¹íòàìè. Çîêðåìà, äîâåäåíî, ùî ìíîæèíà

Dκ,τ,υ =

{
z ∈ C2 : |z1| <

κ(1− κ)

2τ
, |z2| <

1− κ
2υ

}
, κ ∈

(
0,

1

3

)
∪
(

1

3
, 1

)
,

äå τ > 0 òà υ > 0 i çàëåæèòü âiä ïàðàìåòðiâ a, c1 òà c2, ¹ ìíîæèíîþ

îá÷èñëþâàëüíî¨ ñòiéêîñòi äëÿ ðîçâèíåííÿ âiäíîøåííÿ

H4(a, c2 + 1; c1, c2; z)

H4(a, c2 + 2; c1, c2 + 1; z)
.

Êëþ÷îâi ñëîâà: ãiïåðãåîìåòðè÷íà ôóíêöiÿ ÃîðíàH4, ãiëëÿñòèé ëàíöþ-

ãîâèé äðiá, ïîäâiéíèé ñòåïåíåâèé ðÿä, àíàëiòè÷íà ôóíêöiÿ, íàáëèæåííÿ,

íåïåðåðâíèé äðiá, ðåêóðåíòíå ñïiââiäíîøåííÿ, àíàëiòè÷íå ïðîäîâæåííÿ,

çáiæíiñòü, øâèäêiñòü çáiæíîñòi, ìíîæèíà îá÷èñëþâàëüíî¨ ñòiéêîñòi, ïîõèá-

êà çàîêðóãëåííÿ.
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