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Ïîçíà÷èìî ÷åðåç nm, nm, n[m] (n,m ∈ N) âiäïîâiäíî çðîñòàþ÷i, ñïàäíi i öåíòðàëüíi ôàê-
òîðiàëüíi ñòåïåíi
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Çðó÷íî ââàæàòè, ùî n0 = n0 = n[0] = 1. Î÷åâèäíî, ùî n! = 10 = nn.
Êëàñè÷íi òðàíñöåíäåíòíi ôóíêöi¨ ex, sinx, cosx çàäàþòüñÿ ÿê ñòåïåíåâi ðÿäè iç çâè÷àéíèìè

ôàêòîðiàëàìè, ÿêi ìîæíà ðîçãëÿäàòè ÿê ñïàäíi ôàêòîðiàëüíi ñòåïåíi, òîáòî
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Çàìiíèâøè ó öèõ ñòåïåíåâèõ ðîçâèíåííÿõ ñïàäíi ôàêòîðiàëüíi ñòåïåíi âiäïîâiäíèìè öåíòðàëü-
íèìè ôàêòîðiàëüíèìè ñòåïåíÿìè, îäåðæó¹ìî íîâi íååëåìåíòàðíi ôóíêöi¨
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îñíîâíi äîñëiäæåíi âëàñòèâîñòi ÿêèõ ñôîðìóëþ¹ìî ó âèãëÿäi òåîðåì.

Òåîðåìà 1. Äëÿ âñiõ x ñïðàâäæóþòüñÿ ñïiââiäíîøåííÿ
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äå 1F2 (a1; b1, b2; z) � óçàãàëüíåíà ãiïåðãåîìåòðè÷íà ôóíêöiÿ:
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2 � çðîñòàþ÷i ôàêòîðiàëüíi ñòåïåíi.

Òåîðåìà 2. Ôóíêöi¨ C̃(x), S̃(x) ¹ ðîçâ'ÿçêàìè âiäïîâiäíî òàêèõ çàäà÷ Êîøi äëÿ çâè÷àéíèõ

ëiíiéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü òðåòüîãî ïîðÿäêó:

27x3y′′′ − 27x2y′′ + (4x3 + 51x)y′ − 48y + 48 = 0,

y(0) = 1, y′(0) = 0, y′′(0) = − 1
2 ;

27x3y′′′ + (4x3 + 24x)y′ + (4x2 − 24)y = 0,

y(0) = 0, y′(0) = 1, y′′(0) = 0.

Ïîáóäîâàíi ãðàôiêè ôóíêöié Ẽ(x), C̃(x), S̃(x). Âñòàíîâëåíi äåÿêi ñïiââiäíîøåííÿ ìiæ öèìè

ôóíêöiÿìè. Çîêðåìà, ñïðàâäæó¹òüñÿ ôîðìóëà Ẽ(±ix) = C̃(x) ± i S̃(x), àíàëîãi÷íà äî ôîðìóëè

Åéëåðà, íàñëiäêîì ÿêî¨ ¹ ñïiââiäíîøåííÿ C̃2(x) + S̃2(x) = Ẽ(ix) · Ẽ(−ix).


