
Áèíîì Íüþòîíà

Íà êëåò÷àòîé ïëîñêîñòè ðàññìîòðèì ïóòè, ñîåäèíÿþùèå óçëû ñåòêè è ñî-

ñòîÿùèå èç ¾øàãîâ¿ äâóõ âèäîâ: (x, y) 7→ (x+1, y) è (x, y) 7→ (x+1, y+1). Äëÿ
ëþáûõ öåëûõ ÷èñåë n, k ⩾ 0 áèíîìèàëüíûì êîýôôèöèåíòîì Ck

n íàçûâàåòñÿ

êîëè÷åñòâî âñåâîçìîæíûõ ïóòåé èç òî÷êè (0, 0) â òî÷êó (n, k). Àëüòåðíàòèâ-
íîå îáîçíà÷åíèå: Ck

n =
(
n
m

)
.

1. Äîêàæèòå òîæäåñòâî Ck+1
n+1 = Ck

n + Ck+1
n .

2. Äîêàæèòå, ÷òî ÷èñëî Ck
n ðàâíî êîëè÷åñòâó ñïîñîáîâ âûáðàòü k ýëåìåíòîâ

â n-ýëåìåíòíîì ïîäìíîæåñòâå.

3. Áèíîì Íüþòîíà. Äîêàæèòå òîæäåñòâî

(a+ b)n = C0
na

n + C1
na

n−1b+ C2
na

n−2b2 + . . .+ Cn−1
n abn−1 + Cn

nb
n.

4. Äîêàæèòå ðàâåíñòâî Ck
n = n!

k!(n−k)! , ãäå, a! = 1 · 2 · . . . · a è 0! = 1.

5. Äîêàæèòå ñëåäóþùèå òîæäåñòâà, èñïîëüçóÿ êàê ìîæíî áîëüøå ðàçíûõ

òî÷åê çðåíèÿ íà áèíîìèàëüíûå êîýôôèöèåíòû:

(a) Cm
n Ck

m = Ck
nC

m−k
n−k ;

(b) C0
n + C1

n + . . .+ Cn
n = 2n;

(c) C0
n + C2

n + . . . = C1
n + C3

n + . . . ;
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nC

k
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nC
0
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(e) 0 · C0
n + 1 · C1

n + 2 · C2
n + . . .+ n · Cn

n = n · 2n−1.

6. Äîêàæèòå òîæäåñòâà:
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nC
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n C0
n−m = 0 ïðè 1 ⩽ m ⩽ n;

(b) C0
n + 1

2C
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2
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n + . . .+ 1

n+1C
n
n = 2n+1−1

n+1 ;
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Äèàãðàììà Þíãà � ýòî êëåò÷àòàÿ ôèãóðà, âûðîâíåííàÿ ïî ëåâîé ãðàíèöå,

â êîòîðîé äëèíû ñòðîê íåóáûâàþò ñâåðõó âíèç.

7. Ñêîëüêî ðàçëè÷íûõ äèàãðàììÞíãà ìîæíî íàðèñîâàòü â ïðÿìîóãîëüíèêå

m × n òàê, ÷òîáû âåðõíèé óãîë äèàãðàììû ñîâïàäàë ñ âåðõíèì óãëîì

ïðÿìîóãîëüíèêà?

8. Íàòóðàëüíîå ÷èñëî n ðàçáèâàþò íà ñóììó íåñêîëüêèõ íå îáÿçàòåëüíî ðàç-

ëè÷íûõ ñëàãàåìûõ. Ðàçáèåíèÿ, îòëè÷àþùèåñÿ òîëüêî ïîðÿäêîì ñëàãàå-

ìûõ ñ÷èòàþòñÿ îäèíàêîâûìè. Äîêàæèòå, ÷òî ñïîñîáîâ ýòî ñäåëàòü òàê,

÷òî íàèáîëüøåå ñëàãàåìîå ðàâíî k, ñòîëüêî æå, ñêîëüêî æå, ñêîëüêî ñïî-

ñîáîâ ýòî ñäåëàòü òàê, ÷òîáû ÷èñëî ñëàãàåìûõ áûëî ðàâíî k.

9. Ñêîëüêî âñåãî ñóùåñòâóåò äèàãðàìì Þíãà ñ ïîëóïåðèìåòðîì n?


