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Çàäà÷à ïðåäñòàâëåíèÿ íàòóðàëüíûõ ÷èñåë â âèäå ñóìì ñëàãàåìûõ îïðåäåëåííîãî
âèäà ðàññìàòðèâàëàñü ìíîãèìè àâòîðàìè (ñì., íàïðèìåð [1], [2], [3], [4], [5]). Ðàññìàòðè-
âàþòñÿ ñðåäíåå çíà÷åíèå äëèíû òàêèõ ðàçëîæåíèé è íåîáõîäèìîå êîëè÷åñòâî âñïîìî-
ãàòåëüíûõ âû÷èñëåíèé. Â ðàáîòå ïðîâîäèòñÿ ñðàâíåíèå ñëåäóþùèõ ñïîñîáîâ ïðåäñòàâ-
ëåíèÿ íàòóðàëüíûõ ÷èñåë. Âî-ïåðâûõ, ýòî ðàçëîæåíèå ÷èñåë ñ èñïîëüçîâàíèåì äâóõ
îñíîâàíèé, ò.å. ïðåäñòàâëåíèå ÷èñåë â âèäå ñóììû ñëàãàåìûõ âèäà 2a3b, a, b � íåîòðèöà-
òåëüíûå öåëûå ÷èñëà. Âî-âòîðûõ, ýòî ïðåäñòàâëåíèå ÷èñåë ñ ïîìîùüþ öåïè ñ äâîéíûì
îñíîâàíèåì, ò.å. ïðåäñòàâëåíèå ÷èñëà N â âèäå

N =
m∑

i=1

si2
ai3bi , ãäå si ∈ {−1; 1}, a1 > a2 > . . . > am > 0, b1 > b2 > . . . > bm > 0.

Ëþáîå íàòóðàëüíîå ÷èñëî N äîïóñêàåò åäèíñòâåííîå ðàçëîæåíèå â âèäå

N =
k∑

n=1

an · n!, an ∈ {0; 1; . . . ; n}

Ýòî ðàçëîæåíèå íàçîâåì ïîëèàäè÷åñêèì (èëè ôàêòîðèàëüíûì). Òåðìèí ïîëèàäè÷åñêîå
ðàçëîæåíèå ñâÿçàí ñ òåîðèåé ïîëèàäè÷åñêèõ ÷èñåë [1]. Ïî ïîâîäó ïðåäñòàâëåíèÿ ÷èñëà
N â âèäå ñóììû ñëàãàåìûõ âèäà 2a3b èçâåñòíà àñèìïòîòè÷åñêàÿ îöåíêà äëèíû òàêîãî
ðàçëîæåíèÿ ÷èñëà N :

C0
log2 N

log2 log2 N
,

ãäå äëÿ ëþáîãî ε > 0 ïðè N > N(ε) C0 = 5, 70996 + 4, 125 · ε.
Äëÿ öåïè ñ äâîéíîé áàçîé îöåíêè äëèíû ðàçëîæåíèÿ âèäà O

(
log N

log log N

)
íå äîêàçàíû

[4]. Äëÿ ïîëó÷åíèÿ ðàçëîæåíèÿ ñ äâîéíîé áàçîé è äëÿ ïîëó÷åíèÿ ðàçëîæåíèÿ â öåïü
ñ äâîéíîé áàçîé òðåáóåòñÿ ñðàâíèòåëüíî áîëüøîå êîëè÷åñòâî âû÷èñëåíèé ýëåìåíòîâ
âèäà 2a3b. Ïðè ýòîì ïîêàçàòåëè ïîëó÷àþùèõñÿ ïðè ýòîì ÷èñåë 2a3b ðàñïðåäåëåíû, êàê
ïîêàçûâàþò ïðèìåðû, íåñêîëüêî õàîòè÷íî. Èçâåñòíî òàêæå, [3] ÷òî ñóùåñòâóþò ÷èñëà
N òàêèå, ÷òî äëèíà èõ ïðåäñòàâëåíèÿ ñ ïîìîùüþ äâîéíîé áàçû íå ìåíüøå, ÷åì

C0 logN

(log logN)(log log logN)
.

Äëÿ äëèíû k ïîëèàäè÷åñêîãî ðàçëîæåíèÿ ñïðàâåäëèâà àñèìïòîòè÷åñêàÿ îöåíêà k ∼
ln N

ln ln N
. Ïðè ýòîì òðåáóåòñÿ k(k+1) âñïîìîãàòåëüíûõ âû÷èñëåíèé. Òàê êàê àñèìïòîòè÷å-

ñêèå çàêîíîìåðíîñòè ìîãóò äàâàòü èñêàæåííîå ïðåäñòàâëåíèå îá èñòèííîì õàðàêòåðå
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ïîâåäåíèÿ âåëè÷èí, â çàäàííîì èíòåðâàëå áûëè ïðîâåäåíû ñîîòâåòñòâóþùèå ÷èñëåí-
íûå ýêñïåðèìåíòû ñî ñëó÷àéíûìè ÷èñëàìè. Áûëî ïðîâåäåíî 10 âûáîðîê ïî 100 ÷èñåë
êàæäàÿ. Ðàçðÿäíîñòü êàæäîãî èç ÷èñåë âûáîðêè êîëåáëåòñÿ îò 159 äî 160 ðàçðÿäîâ. Âû-
÷èñëåíèÿ ïîêàçàëè ÷òî ôàêòîðèàëüíîå ðàçëîæåíèå èìååò ñðåäíþþ äëèíó îêîëî 80. Ïðè
ýòîì òðåáóåòñÿ îêîëî 5000 âñïîìîãàòåëüíûõ âû÷èñëåíèé. Ðàçëîæåíèÿ ñ äâîéíîé áàçîé
èìååò ñðåäíþþ äëèíó îêîëî 60, à ðàçëîæåíèå â öåïü èìååò ñðåäíþþ äëèíó îêîëî 100.
Îäíàêî äëÿ ýòèõ ðàçëîæåíèé òðåáóåòñÿ îêîëî 180000 âñïîìîãàòåëüíûé âû÷èñëåíèé.
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