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1 Ïðàêòèêà 1. Àñèìïòîòèêà

1.1 Âñîïîìîãàòåëüíûå ôàêòû

1. Ñóììà àðèôìåòè÷åñêîé ïðîãðåññèè (ai+1 = ai + d): a1 + a2 + · · ·+ an = a1+an
2 · n.

2. Ñóììà ãåîìåòðè÷åñêîé ïðîãðåññèè: 1 + p + · · ·+ pn−1 = pn−1
p−1 ,

∑∞
i=0 p

i = 1
1−p . ïðè 0 < p < 1.

3. Ãàðìîíè÷åñêèé ðÿä:
∑n
i=1

1
n = log n + O(1),

∑n
i=1

1
n1+ε = O(1).

4. Îöåíêè íà ñóììû:

(a) Ìàæîðèðîâàíèå:
n∑
i=0

i ≤
n∑
i=0

n = O(n2).

(b) Ðàçäåëåíèå íà ñóììû
n∑
i=0

i ≥
n∑

i=bn/2c

bn/2c = Ω(n2).

(c) Èíòåãðèðîâàíèå

Ω(n2) =

∫ n

0

x dx ≤
n∑
i=1

i ≤
∫ n+1

1

x dx = O(n2).

1.2 Ïðàêòèêà

Àñèìïòîòèêà:

1. nk è cn ñðàâíèòü ïî O-íîòàöèÿìè.

2. p(n) = a0 + a1x + · · ·+ adx
d. Äëÿ êàêèõ k êàêèå îòíîøåíèÿ ìåæäó p(n) è nk.

3. max(f(n), g(n)) = Θ(f(n) + g(n))?

4. 2n+1 = O(2n)? 22n = O(2n)?

5. f(n) = O(f(n)2)?

6. f(n) + g(n) = Θ(min(f(n), g(n)))?

7. f(n) = O(g(n))⇒ log f(n) = O(log g(n))?

8. f(n) = O(g(n))⇒ 2f(n) = O(2g(n))?
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9. f(n) = f(n/2)?

10. f(n) + o(f(n)) = Θ(f(n))?

11. log n! = Θ(n · log n)?

Ñóììû:

1.
∑n
i=1

1
n = Ω(log n) ÷åðåç èíòåãðàëû è ðàçáèåíèÿ íà ÷àñòè.

2.
∑n
k=1

1
k2 = O(1).

3.
∑logn
k=0 dn/2ke.

4.
∑n
k=1

1
2k−1 = ln(

√
n) + O(1).

5.
∑∞
k=0(k − 1)/2k =?.

6.
∏n
k=1(2 · 4k).

7.
∏n
k=2(1− 1/k2).

1.3 Äîìàøíåå çàäàíèå

Äåäëàéí: 23.59 11.09.2014

Ãðóïïà Äàâûäîâà ðåøàåò âñå ñóììû â êà÷åñòâå äîìàøíåãî çàäàíèÿ.

1. Ïîñ÷èòàòü ïðîèçâåäåíèÿ

(a)
∏n
k=1(2 · 4k).

(b)
∏n
k=2(1− 1/k2).

2. Çàïîëíèòü òàáëè÷êó.
A B O o Θ ω Ω

lgk n nε

nk cn√
n nsinn

2n 2n/2

nlgm mlgn

lg(n!) lg(nn)

3. Óïîðÿäî÷èòü ôóíêöèè â ïîðÿäêå âîçðàñòàíèÿ.

lg(lg∗ n) 2lg
∗n (

√
n)lgn n2 n! (lg n)!

(3/2)n n3 lg2 n lg n! 22
n

n1/ lgn

ln lnn lg∗ n n · 2n nlg lgn lnn 1
2lnn (lg n)lgn en 4lgn (n + 1)!

√
lg n

lg∗ lg n 2
√
2 lgn n 2n n lg n 22

n+1

Ïðèìå÷àíèå: lg∗(n) =

{
0 åñëè n ≤ 1;
1 + lg∗(lg n) èíà÷å.
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