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Př́ıklady

Pár vzorečk̊u

1 + 2 + 3 + ...+ n =
∑n

i=1 i = 1
2n(n + 1)

1 + 4 + 9 + ...+ n2 =
∑n

i=1 i
2 = 1

6n(n + 1)(2n + 1)∑n
i=1 i

k ∈ O(nk+1), k ∈ N∑n
i=0 aq

n = aqn+1−1
q−1 , q 6= 1∑n

i=0 2n = 2n+1 − 1

n! ≈
√

2πn(ne )n

2 / 7
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Př́ıklady

Př́ıklad 1
h =

∑n
i=1 1 = n

Složitost O(n)
Př́ıklad 2
h =

∑n
i=1

∑n
j=1 1 =

∑n
i=1 n = n

∑n
i=1 = n2

Složitost O(n2)
Př́ıklad 3
h =

∑n
i=1

∑i
j=1 1 =

∑n
i=1 i = n(n + 1)/2

Složitost O(n2)
Př́ıklad 4
h =

∑n
i=1

∑n
j=1

∑n
k=1 1 =

∑n
i=1

∑n
j=1 n =

∑n
i=1 n

2 = n3

Složitost O(n3)
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Př́ıklad 5
h =

∑n
i=1

∑n
j=1

∑j
k=1 1 =

∑n
i=1

∑n
j=1 j =

∑n
i=1 n(n + 1)/2 =

n2(n + 1)/2
Složitost O(n3)
Př́ıklad 6
h =

∑n
i=1

∑i2

j=1 1 =
∑n

i=1 i
2 = 1/6n(n + 1)(2n + 1)

Složitost O(n3)
Př́ıklad 7
h =

∑n
i=1

∑i
j=1

∑j
k=1 1 =

∑n
i=1

∑i
j=1 j =

∑n
i=1

1
2 i(i + 1) =

1
2 [
∑n

i=1 i
2 +

∑n
i=1 i ] = 1

2 [ 1
6n(n + 1)(2n + 1) + 1

2n(n + 1)] =
1

12n(n + 1)[2n + 1− 3] = 1
6n(n + 1)(n − 1)

Složitost O(n3)
Př́ıklad 8
h =

∑n
i=1(

∑n2

j=1 1 +
∑n

k=1 1) =
∑n

i=1(n2 + n) = n3 + n2

Složitost O(n3)
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Př́ıklad 9
h =

∑n
i=1

∑100
j=1 1 =

∑n
i=1 100 = 100n

Složitost O(n)
Př́ıklad 10
Vniťrńı cyklus:
j = 1 4 7 10 13 16 ...
h = 1 2 3 4 5 6 ...
h = dn3e
Vněǰśı cyklus:
i = 1 3 5 7 9 11 ...
k = 1 2 3 4 5 6 ...
k = dn2e
Celkem h = dn2e d

n
3e, tj. n2

6 ≤ h ≤ (n+1)(n+2)
6

Složitost O(n2)
Rozmyslet si, že by šli forcyklusy p̌revést na

∑K
k=1

∑L
l=1 1 = KL,

K = dn2e, L = dn3e 5 / 7
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Př́ıklad 11
i = 1 2 4 8 16 32 ...
h = 1 2 3 4 5 6 ...
i = 2(h−1), tedy h = log2i + 1
protože pro maximálńı i a n plat́ı 2i > n >= i → h = blog2nc+ 1
Složitost O(log2n)
Rozmyslet si, že by šel forcyklus p̌revést na∑L

k=1 1 = L, L = blog2nc+ 1, ik = 2k−1

Př́ıklad 12
L = blog2nc+ 1 je počet opakováńı vněǰśıho cyklu
h =

∑L
i=1

∑n
j=1 1 = (blog2nc+ 1)n

Složitost O(nlog2n)
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Př́ıklad 13
L = blog2nc+ 1 je počet opakováńı vněǰśıho cyklu
h =

∑L
k=1 2k−1 =

∑L−1
k=0 2k = 2L − 1 = 2blog2nc+1 − 1

h ≤ 2log2n+1 − 1 = 2n − 1
h > 2log2n − 1 = n − 1
Složitost O(n)
Př́ıklad 14
L = blog2nc+ 1 je počet opakováńı vniťrńıho cyklu
h =

∑n
j=1(blog2jc+ 1) = n +

∑n
j=1blog2jc

h ≤ n + log2n! ≈ nlog2n + n(1− log2e) + 1
2 log2n + 1

2 log2(2π)
h > log2n! ≈ nlog2n − nlog2e + 1

2 log2n + 1
2 log2(2π)

Složitost O(nlog2n)
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