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By using the fractional integrodifferentiation the Bernoulli numbers as functions of discrete argu-
ment generalized to the continuous functions.

×èñëà Áåðíóëëi � ôóíêöi¨ äèñêðåòíîãî àðãóìåíòó � óçàãàëüíþþòüñÿ äî íåïåðåðâíèõ ôóíêöié.

×èñëà Áåðíóëëi ¹ êîåôiöi¹íòàìè ïðè ðîçãîðòàííi ó ñòåïåíåâèé ðÿä âèðàçó
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Âèêîðèñòîâóþ÷è öi ÷èñëà äëÿ àñèìïòîòè÷íîãî ïîäàííÿ ln Γ(x), ëîãàðèôìi-
÷íî¨ ïîõiäíî¨ φ(x) ãàììà-ôóíêöi¨ Γ(x), ðîçãîðòàííÿ ó ñòåïåíåâèé ðÿä tg x, ctg x,
cosecx òîùî.

Ó âèðàçi (1) ïîêëàäåìî ex − 1 = u, x = ln(u+ 1). Òîäi

x

ex − 1
=

ln(u+ 1)

u
= 1− u

2
+
u2

3
− u3

4
+ . . . , (−1 < u ≤ 1).

Ïîâåðòà¹ìîñÿ äî ïî÷àòêîâî¨ íåçàëåæíî¨ çìiííî¨:

x
ex−1

= 1− 1
2
(ex − 1) + 1

3
(ex − 1)2 − 1

4
(ex − 1)3 + · · · =

= 1− 1
2

(
x
1!
+ x2

2!
+ x3

3!
+ · · ·

)
+ 1

3

[
x2

2!
(22− 2 · 12)+ x3

3!
(23− 2 · 13) + x4

4!
(24− 2 · 14) · · ·

]
−

−1
4

[
x3

3!
(33 − 3 · 23 + 3 · 13) + x4

4!
(34 − 3 · 24 + 3 · 14) + · · ·

]
=

= 1− 1
2
x
1!
+
(
−12

2
+ 22−2·12

3

)
x2

2!
−
(

13

2
− 23−2·13

3
+ 33−3·23+3·13

4

)
x3

3!
+ · · · .

Âðàõîâóþìî îçíà÷åííÿ ÷èñåë Ñòiðëiíãà äðóãîãî ðîäó [1]
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Iç ïîðiâíÿííÿ ç (1) âèïëèâà¹
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Çâàæàþ÷è íà òå, ùî σ(k)
n = 0, ÿêùî k > n, çíà÷åííÿ äëÿ Bn ìîæíà çàïèñàòè
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À çâiäñè âèïëèâà¹ ìîæëèâiñòü ðîçøèðèòè äèñêðåòíi çíà÷åííÿ Bn äî íåïå-
ðåðâíèõ B(r), äå r ∈ R, r ≤ 0
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Äîäàíîê 0r ïîòðiáåí ëèøå äëÿ ðåàëiçàöi¨ çíà÷åííÿ B(0) = 1

0r + lim
ε→0+

εr. (6)

Ìíîæíèêè σ(k)
r òóò ñëiä âæå ñïðèéìàòè ÿê óçàãàëüíåíi ÷èñëà Ñòiðëiíãà äðó-

ãîãî ðîêó [2].
Äîñëiäæåííÿ çáiæíîñòi ðÿäó, â ÿêèé ðîçãîðòà¹òüñÿ σ(k)

r , ïðîâåäåíî â [2]. Íà
öié ïiäñòàâi ñòâåðäæó¹ìî, ùî é ðÿä (5) ðiâíîìiðíî çáiãà¹òüñÿ äî ñâî¹¨ ñóìè.

Íà ðèñ. 1 i 2 ïîêàçàíî õàðàêòåð ïðîòiêàííÿ çàëåæíîñòi B(r) äëÿ ðiçíèõ
çíà÷åíü àðãóìåíòó.

Ðèñ. 1. Çàëåæíiñòü B(r) äëÿ r∈ [0; 3]

Îñêiëüêè óçàãàëüíåíi ÷èñëà Ñòiðëiíãà äðóãîãî ðîäó σ(k)
r áóëè îäåðæàíi çà

äîïîìîãîþ àïàðàòà äðîáîâîãî iíòåãðî-äèôåðåíöiþâàííÿ, òî i óçàãàëüíåííÿ ÷è-
ñåë Áåðíóëëi òàêîæ áåçïîñåðåäíüî çàâäÿ÷ó¹ ñàìå äðîáîâîìó äèôåðåíöiþâàííþ.
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Ðèñ. 2. Çàëåæíiñòü B(r) äëÿ r∈ [2; 6]
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