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Ó äîïîâiäi ðîçãëÿäà¹òüñÿ òàê çâàíå E-çîáðàæåííÿ ÷èñåë ç (0, 1] i âè-
â÷àþòüñÿ âëàñòèâîñòi äåÿêèõ ïðåäñòàâíèêiâ íåñêií÷åííî¨ ñiì'¨ ôóíêöié,
ÿêi ¾çáåðiãàþòü õâîñòè¿ E-çîáðàæåííÿ. Öi ôóíêöi¨ âèêîðèñòîâóþòüñÿ äëÿ
ïîáóäîâè ïåðåòâîðåíü ïiâiíòåðâàëó (0, 1], ÿêi ¾çáåðiãàþòü õâîñòè¿ E-çî-
áðàæåííÿ ÷èñåë.

ßê âiäîìî [4], äëÿ áóäü-ÿêîãî ÷èñëà x ∈ (0, 1] iñíó¹ ¹äèíà ïîñëiäîâ-
íiñòü (qn) íàòóðàëüíèõ ÷èñåë, qn+1 ≥ qn, ùî

x =

∞∑
n=1

1

(q1 + 1)(q2 + 1) . . . (qn + 1)
≡ ∆q1q2...qn.... (1)

Ðÿä (1) íàçèâà¹òüñÿ ðÿäîì Åíãåëÿ i îäíîçíà÷íî âèçíà÷à¹òüñÿ íåñïà-
äíîþ ïîñëiäîâíiñòþ íàòóðàëüíèõ ÷èñåë (qn). Éîãî ìîæíà çàïèñàòè â ií-
øîìó âèãëÿäi:

x =

∞∑
n=1

1

(2 + g1)(2 + g1 + g2) . . . (2 + g1 + g2 + . . .+ gn)
≡ ∆E

g1g2...gn..., (2)

äå q1 − 1 = g1, qn+1 − qn = gn+1 ∈ Z0 ≡ {0, 1, 2, . . .}.
Ðÿä (2) íàçèâà¹òüñÿ E-ïðåäñòàâëåííÿì, à ñêîðî÷åíèé ñèìâîëi÷íèé

çàïèñ ∆E
g1g2...gn... �E-çîáðàæåííÿì ÷èñëà x, ïðè öüîìó gn = gn(x)� n-îþ

öèôðîþ (ñèìâîëîì) öüîãî çîáðàæåííÿ.

Îçíà÷åííÿ 1. Êàçàòèìåìî, ùî ôóíêöiÿ f , ÿêà âèçíà÷åíà íà (0, 1]
i íàáóâà¹ çíà÷åíü ç (0, 1], çáåðiãà¹ õâîñòè E-çîáðàæåíü ÷èñåë, ÿêùî äëÿ
áóäü-ÿêîãî x ∈ (0, 1] iñíóþòü íàòóðàëüíi ÷èñëà k = k(x) i m = m(x) òàêi,
ùî

gk+n(x) = gm+n(f(x)) äëÿ âñiõ n ∈ N.

http://iapmm.lviv.ua/mpmm2023/materials/ma08_08.pdf

303

http://iapmm.lviv.ua/mpmm2023/materials/proceedings.mpmm2023.pdf
http://iapmm.lviv.ua/mpmm2023/materials/ma08_08.pdf 


Ìiæíàð. íàóê. êîíô. ¾Ñó÷àñíi ïðîáëåìè ìåõàíiêè òà ìàòåìàòèêè � 2023¿ (23�25 òðàâíÿ 2023 ð., Ëüâiâ, Óêðà¨íà)
http://iapmm.lviv.ua/mpmm2023/materials/proceedings.mpmm2023.pdf

Òåîðåìà 1. Íåõàé i�ôiêñîâàíèé íàòóðàëüíèé ïàðàìåòð, di �ôóí-

êöiÿ ¾çáiëüøåííÿ ïåðøî¨ öèôðè¿: di(x) = ∆E
[i+g1(x)]g2(x)g3(x)...gn(x)...

, ω�

ôóíêöiÿ çñóâó öèôð: ω(x) = ∆E
g2(x)g3(x)...gn(x)...

. Ïåðåòâîðåííÿ (0, 1], îçíà-
÷åíå ðiâíiñòþ

φi(x) =

{
di(x), ÿêùî 0 < x ≤ x1 ≡ ∆E

0(i),

ω(x), ÿêùî x1 ≤ x ≤ 1,

çáåðiãà¹ õâîñòè E-çîáðàæåííÿ ÷èñåë.

Ïðè âèâ÷åííi ðîçïîäiëiâ âèïàäêîâèõ âåëè÷èí, ïîðîäæåíèõ äèñêðå-
òíèìè ðîçïîäiëàìè öèôð ó ¨õíüîìó çîáðàæåííi, âàæëèâó ðîëü âiäiãðàþòü
õâîñòîâi ìíîæèíè (ìíîæèíè ÷èñåë, åëåìåíòè ÿêèõ ìàþòü îäíàêîâi õâî-
ñòè çîáðàæåíü). Ó âèïàäêó äèñêðåòíîñòi ðîçïîäiëó éîãî òî÷êîâèé ñïåêòð
(ìíîæèíà àòîìiâ) ¹ õâîñòîâîþ ìíîæèíîþ. Öå ìà¹ ìiñöå äëÿ âèïàäêîâèõ
âåëè÷èí ç íåçàëåæíèìè öèôðàìè ó ¨õíüîìó s-çîáðàæåííi, Q-çîáðàæåí-
íi [2], çîáðàæåííÿõ, ùî  ðóíòóþòüñÿ íà ðîçêëàäàõ ÷èñåë â åëåìåíòàðíi
ëàíöþãîâi äðîáè, äîäàòíi ðÿäè Åíãåëÿ, Ñèëüâåñòåðà, Ëþðîòà [6], à òàêîæ
çíàêîïî÷åðåæíi ðÿäè Îñòðîãðàäñüêîãî 1-ãî [1, 3] i 2-ãî âèäó, Ëþðîòà [5]
òîùî.

Òîìó ïðèðîäíî âèíèêà¹ iíòåðåñ äî íåïåðåðâíèõ ôóíêöié i ïåðåòâî-
ðåíü (0, 1], ÿêi çáåðiãàþòü õâîñòè çîáðàæåííÿ ÷èñåë.
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TRANSFORMATIONS AND FUNCTIONS

PRESERVING TAILS OF E-REPRESENTATION OF NUMBERS

We consider the so-called E-representation of numbers belonging to (0, 1] and
study properties of some representatives of in�nite family of functions that

�preserve tails� of E-representation. These functions are used to construct

transformations of (0, 1] that �preserve tails� of E-representation of numbers.
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