
Äèñêðåòíàÿ ìàòåìàòèêà
Ëèñòîê 1

ÂØÝ, ôàêóëüòåò ìàòåìàòèêè

ïåðâûé êóðñ

1. Íàéäèòå ÷èñëî ðåøåíèé íåðàâåíñòâà x1+ · · ·+xk ≤ n â íåîòðèöàòåëü-

íûõ öåëûõ ÷èñëàõ.

2. Äîêàæèòå ñëåäóþùèå ðàâåíñòâà:∑
k

(
r

k

)(
s

n− k

)
=

(
r + s

n

)
,

l∑
k=0

(
l − k

m

)(
q + k

n

)
=

(
l + q + 1

m+ n+ 1

)
, n ≥ q.

3. Íàéäèòå ÷èñëî ðàçëîæåíèé ÷èñëà n > 1, èìåþùèõ ÷¼òíîå ÷èñëî ÷¼ò-

íûõ ÷àñòåé.

4. Âû÷èñëèòå
∑m

k=0

(
m+k
k

)
2−k.

5. Íàéäèòå ÷èñëî ýëåìåíòîâ â Sn, îòâå÷àþùèõ ðàçáèåíèÿì 1n−422 è

1n−44.

6. Ïóñòü x, y � q-êîììóòèðóþùèå ïåðeìåííûå, ò.å. xy = qyx. Ïðèâå-
äèòå ïðèìåð äâóõ ìàòðèö x, y, óäîâëåòâîðÿþùèõ ýòîìó ñîîòíîøåíèþ.

Íàéäèòå êîýôôèöèåíòû ck â ðàçëîæåíèè (x+ y)n =
∑n

k=0 ckx
kyn−k.

7. Îïðåäåëèì ðàçíîñòíûé îïåðàòîð ïåðâîãî ïîðÿäêà4, äåéñòâóþùèé íà
ïðîñòðàíñòâå ôóíêöèé f : Z→ C ïî ôîðìóëå (4f)(n) = f(n+1)− f(n).
Íàéäèòå êîýôôèöèåíòû ai è bk â ðàçëîæåíèÿõ

(4kf)(0) =
k∑

i=0

aif(i), f(n) =
n∑

k=0

bk(4kf)(0).

8. Äîêàæèòå, ÷òî ôóíêöèÿ f : Z → C ÿâëÿåòñÿ ïîëèíîìîì ñòåïåíè íå

âûøå d òîãäà è òîëüêî òîãäà, êîãäà 4d+1f = 0.

9. Âåðåí ëè áèíîì Íüþòîíà (1 + x)n =
∑

k≥0

(
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)
xk äëÿ n < 0?

10. Çàôèêñèðóåì öåëûå íåîòðèöàòåëüíûå ÷èñëà a, b, c. Äîêàæèòå ðàâåí-
ñòâî ∑
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