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Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Definice (Ott̊uv slovńık naučný):
Násobeńı v mathematice jest základńı úkon početńı, kterým hledáme
součet dvou nebo několika č́ısel stejné velikosti.
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Definice (Ott̊uv slovńık naučný):
Násobeńı v mathematice jest základńı úkon početńı, kterým hledáme
součet dvou nebo několika č́ısel stejné velikosti.

Etymologie: násobeno vzniklo z na sobě, tj. trojnásobný je vlastně
troj́ı na sobě

× poprvé 1631 – William Oughtred Clavis mathematicae

· poprvé 1698 – Leibniz̊uv dopis Johannovi Bernoullimu
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Historické násobeńı

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Historické násobeńı Indické násobeńı

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Historické násobeńı Indické násobeńı

chceme násobit 435× 12
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Historické násobeńı Indické násobeńı

chceme násobit 435× 12

4 3 5

1

2
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1
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0225
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Historické násobeńı Indické násobeńı

chceme násobit 435× 12

4 3 5

1

2

534

1

068

0225

známých je v́ıce než 8 způsobů násobeńı

Leonardo Pisánský (1170-1250): “Devatero znak̊u indických je
1, 2, 3, 4, 5, 6, 7, 8, 9, těmito dev́ıti znaky a znakem 0, který se arabsky
zef́ır nazývá, se dá zapsat každé č́ıslo.”
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Historické násobeńı Č́ınské násobeńı

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Historické násobeńı Č́ınské násobeńı

chceme násobit 123× 21
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Historické násobeńı Č́ınské násobeńı

chceme násobit 123× 21

2

5

8

3
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Historické násobeńı Egyptské (etiopské) násobeńı

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Historické násobeńı Egyptské (etiopské) násobeńı

chceme násobit 13× 15
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Historické násobeńı Egyptské (etiopské) násobeńı

chceme násobit 13× 15

13 × 15√
1 15
2 30√
4 60√
8 120

195
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Historické násobeńı Egyptské (etiopské) násobeńı

chceme násobit 13× 15

13 × 15√
1 15
2 30√
4 60√
8 120

195

původ: rovnoramenné váhy,
uměli źıskávat závaž́ı a, 2a, 4a, 8a, 16a, . . . a všimli si, že pomoćı
nich vyváž́ı jakékoliv závaž́ı hmotnosti b × a
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Historické násobeńı Ruské (sedlácké) násobeńı

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Historické násobeńı Ruské (sedlácké) násobeńı

chceme násobit 13× 15
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Historické násobeńı Ruské (sedlácké) násobeńı

chceme násobit 13× 15

d́ıváme se na zbytky po děleńı 2
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Historické násobeńı Ruské (sedlácké) násobeńı

chceme násobit 13× 15

d́ıváme se na zbytky po děleńı 2

13 × 15

13 : 2 = 6 zbytek 1 15
6 : 2 = 3 zbytek 0 30
3 : 2 = 1 zbytek 1 60
1 : 2 = 0 zbytek 1 120

195
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Historické násobeńı Ruské (sedlácké) násobeńı

chceme násobit 13× 15

d́ıváme se na zbytky po děleńı 2

13 × 15

13 : 2 = 6 zbytek 1 15
6 : 2 = 3 zbytek 0 30
3 : 2 = 1 zbytek 1 60
1 : 2 = 0 zbytek 1 120

195

po zavedeńı indicko-arabského způsobu násobeńı v Evropě se na
sedlácké násobeńı zapomnělo a s překvapeńım pak bylo “objeveno”
v Rusku v 19. stolet́ı
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Historické násobeńı Cauchyovo komplementárńı násobeńı

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Historické násobeńı Cauchyovo komplementárńı násobeńı

chceme násobit 57× 17
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Historické násobeńı Cauchyovo komplementárńı násobeńı

chceme násobit 57× 17

zaṕı̌seme č́ısla pomoćı cifer z {−4,−3,−2,−1, 0, 1, 2, 3, 4, 5}
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chceme násobit 57× 17
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57 = 143 = 100 − 40− 3 a 17 = 23 = 20− 3
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Historické násobeńı Cauchyovo komplementárńı násobeńı

chceme násobit 57× 17

zaṕı̌seme č́ısla pomoćı cifer z {−4,−3,−2,−1, 0, 1, 2, 3, 4, 5}

57 = 143 = 100 − 40− 3 a 17 = 23 = 20− 3

1 4 3
2 3

−2 2 9
2 −8 −6

1 0 −4 9

9 6 9
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Historické násobeńı Cauchyovo komplementárńı násobeńı

chceme násobit 57× 17

zaṕı̌seme č́ısla pomoćı cifer z {−4,−3,−2,−1, 0, 1, 2, 3, 4, 5}

57 = 143 = 100 − 40− 3 a 17 = 23 = 20− 3

1 4 3
2 3

−2 2 9
2 −8 −6

1 0 −4 9

9 6 9

vystač́ıme s malou násobilkou do 5× 5
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Historické násobeńı Cauchyovo komplementárńı násobeńı

Augustin Louis CAUCHY (1789–1857)
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Historické násobeńı Cauchyovo komplementárńı násobeńı

Augustin Louis CAUCHY (1789–1857)

fanatický katoĺık, př́ıvrženec Bourbonů, kongregace (jezuité)
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Historické násobeńı Cauchyovo komplementárńı násobeńı

Augustin Louis CAUCHY (1789–1857)

fanatický katoĺık, př́ıvrženec Bourbonů, kongregace (jezuité)

profesor na Ecole Polytechnique - Cours d’analyse (1821): limita,
spojitost, derivace, integrál, funkce komplexńı proměnné, řešeńı
diferenciálńıch rovnic
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Historické násobeńı Cauchyovo komplementárńı násobeńı

Augustin Louis CAUCHY (1789–1857)

fanatický katoĺık, př́ıvrženec Bourbonů, kongregace (jezuité)

profesor na Ecole Polytechnique - Cours d’analyse (1821): limita,
spojitost, derivace, integrál, funkce komplexńı proměnné, řešeńı
diferenciálńıch rovnic

učitel vnuka Karla X. (pobyt v Praze 1833-35)
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Historické násobeńı Cauchyovo komplementárńı násobeńı

Augustin Louis CAUCHY (1789–1857)

fanatický katoĺık, př́ıvrženec Bourbonů, kongregace (jezuité)

profesor na Ecole Polytechnique - Cours d’analyse (1821): limita,
spojitost, derivace, integrál, funkce komplexńı proměnné, řešeńı
diferenciálńıch rovnic

učitel vnuka Karla X. (pobyt v Praze 1833-35)

789 článk̊u (v́ıce jen Erdös, Euler a Caley)
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Historické násobeńı Cauchyovo komplementárńı násobeńı

Odbočka: Balancovaná ternárńı soustava

Otázka: Chceme vážit věci o hmotnostech 1, 2, . . . , 40 kg. Jakou nejmenš́ı
sadu závaž́ı zvolit?
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Odbočka: Balancovaná ternárńı soustava

Otázka: Chceme vážit věci o hmotnostech 1, 2, . . . , 40 kg. Jakou nejmenš́ı
sadu závaž́ı zvolit?

Tři závaž́ı nestač́ı!
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Historické násobeńı Cauchyovo komplementárńı násobeńı

Odbočka: Balancovaná ternárńı soustava

Otázka: Chceme vážit věci o hmotnostech 1, 2, . . . , 40 kg. Jakou nejmenš́ı
sadu závaž́ı zvolit?

Tři závaž́ı nestač́ı!

Řešeńı: 1, 3, 9, 27.
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Historické násobeńı Cauchyovo komplementárńı násobeńı

Odbočka: Balancovaná ternárńı soustava

Otázka: Chceme vážit věci o hmotnostech 1, 2, . . . , 40 kg. Jakou nejmenš́ı
sadu závaž́ı zvolit?

Tři závaž́ı nestač́ı!

Řešeńı: 1, 3, 9, 27.

5 = 9− 3− 1
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Historické násobeńı Cauchyovo komplementárńı násobeńı

Odbočka: Balancovaná ternárńı soustava

Otázka: Chceme vážit věci o hmotnostech 1, 2, . . . , 40 kg. Jakou nejmenš́ı
sadu závaž́ı zvolit?

Tři závaž́ı nestač́ı!

Řešeńı: 1, 3, 9, 27.

5 = 9− 3− 1
18 = 27− 9
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Historické násobeńı Cauchyovo komplementárńı násobeńı

Odbočka: Balancovaná ternárńı soustava

Otázka: Chceme vážit věci o hmotnostech 1, 2, . . . , 40 kg. Jakou nejmenš́ı
sadu závaž́ı zvolit?

Tři závaž́ı nestač́ı!

Řešeńı: 1, 3, 9, 27.

5 = 9− 3− 1
18 = 27− 9

{ak3k + ak−13
k−1 + · · · + a13

1 + a03
0
∣

∣ ai ∈ {−1, 0, 1}} =

= {−3k+1−1
2 , . . . , 0, . . . , 3

k+1−1
2 }
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Historické násobeńı Násobeńı pomoćı prst̊u

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Historické násobeńı Násobeńı pomoćı prst̊u

cikánská násobilka – vystač́ıme s malou násobilkou do 5× 5

násobeńı dev́ıtkou
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Historické násobeńı Násobeńı pomoćı prst̊u

Cikánská (sťredověká) násobilka

vztyčené prsty a, b

schované prsty c , d

(10 − c)(10− d) = 100 − (c + d)10 + cd

= 10(10 − c − d) + cd

= 10(a + b) + cd
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Historické násobeńı Násobeńı pomoćı prst̊u

Násobeńı dev́ıtkou

od 12 do 19 krát 9

pro d ∈ {2, 3, . . . , 9}

(10 + d)9 = 90 + 9d
= 100 + 10(d − 2) + (10 − d)
= 100a + 10b + c
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Historické násobeńı Kulikovo dvojciferné násobeńı

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Historické násobeńı Kulikovo dvojciferné násobeńı

vytvǒril tabulky součinů dvojciferných č́ısel

chceme násobit 1743 × 37

43 × 37 = 1 5 9 1
17 × 37 = 6 2 9

6 4 4 9 1
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Historické násobeńı Tabulky čtvrtkvadrát̊u

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Historické násobeńı Tabulky čtvrtkvadrát̊u

už stǎŕı Babyloňané znaj́ı vzorce

ab =
1

2

(

(a + b)2 − a2 − b2
)

ab =
1

4

(

(a + b)2 − (a − b)2
)
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Historické násobeńı Tabulky čtvrtkvadrát̊u

už stǎŕı Babyloňané znaj́ı vzorce

ab =
1

2

(

(a + b)2 − a2 − b2
)

ab =
1

4

(

(a + b)2 − (a − b)2
)

1680 – Ludolf v Tetragonometrii návod, jak využ́ıt tabulky čtverc̊u
k násobeńı

1816 – Anton Voisin vydává prvńı takové multiplikačńı tabulky

1833 – Kulikovy tabulky (nev́ı o práci svých předchůdc̊u)
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Historické násobeńı Napierovy kosti

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Historické násobeńı Napierovy kosti
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Historické násobeńı Napierovy kosti

John Napier (1550 - 1617)

fanatický protestant, teolog (na plný úvazek), matematik (ve volném
čase)
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Historické násobeńı Napierovy kosti

John Napier (1550 - 1617)

fanatický protestant, teolog (na plný úvazek), matematik (ve volném
čase)

objevitel logaritmů
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Poč́ıtačové násobeńı

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Poč́ıtačové násobeńı Násobeńı v binárńı soustavě

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Poč́ıtačové násobeńı Násobeńı v binárńı soustavě

součin 11 × 5

1011 × 101 =

1 0 1 1
1 0 1

1 0 1 1
0 0 0 0

1 0 1 1

1 1 0 1 1 1
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Poč́ıtačové násobeńı Násobeńı v binárńı soustavě

součin 11 × 5

1011 × 101 =

1 0 1 1
1 0 1

1 0 1 1
0 0 0 0

1 0 1 1

1 1 0 1 1 1

rychlost násobeńı ∼ počet nul v binárńım zápisu násobitele
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Poč́ıtačové násobeńı Násobeńı v redundantńı binárńı soustavě

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Poč́ıtačové násobeńı Násobeńı v redundantńı binárńı soustavě

mocniny dvou (2k)+∞
k=0 a cifry z {−1, 0, 1}
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Poč́ıtačové násobeńı Násobeńı v redundantńı binárńı soustavě

mocniny dvou (2k)+∞
k=0 a cifry z {−1, 0, 1}

redundantńı: v́ıce zápis̊u
15 = 23 + 22 + 21 + 20 = 24 − 20,
tedy jak 1111 tak 10001 jsou zápisy 15
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Poč́ıtačové násobeńı Násobeńı v redundantńı binárńı soustavě

mocniny dvou (2k)+∞
k=0 a cifry z {−1, 0, 1}

redundantńı: v́ıce zápis̊u
15 = 23 + 22 + 21 + 20 = 24 − 20,
tedy jak 1111 tak 10001 jsou zápisy 15

vybereme zápis s maximálńım počtem nul
◮ nevyskytuj́ı se dvě nenuly vedle sebe

011110→ 100010 011110 → 100010

11 → 01 11 → 01
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Poč́ıtačové násobeńı Násobeńı v redundantńı binárńı soustavě

mocniny dvou (2k)+∞
k=0 a cifry z {−1, 0, 1}

redundantńı: v́ıce zápis̊u
15 = 23 + 22 + 21 + 20 = 24 − 20,
tedy jak 1111 tak 10001 jsou zápisy 15

vybereme zápis s maximálńım počtem nul
◮ nevyskytuj́ı se dvě nenuly vedle sebe

011110→ 100010 011110 → 100010

11 → 01 11 → 01

pr̊uměrný počet nenul ve standardńım binárńım zápisu = 1
2 ,

v “minimálńım” redundantńım binárńım zápisu = 1
3
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Poč́ıtačové násobeńı Karacubovo násobeńı

Program

1 Historické násobeńı
Indické násobeńı
Č́ınské násobeńı
Egyptské (etiopské) násobeńı
Ruské (sedlácké) násobeńı
Cauchyovo komplementárńı násobeńı
Násobeńı pomoćı prst̊u
Kulikovo dvojciferné násobeńı
Tabulky čtvrtkvadrát̊u
Napierovy kosti

2 Poč́ıtačové násobeńı
Násobeńı v binárńı soustavě
Násobeńı v redundantńı binárńı soustavě
Karacubovo násobeńı
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Poč́ıtačové násobeńı Karacubovo násobeńı

1960 – seminá̌r na moskevské univerzitě: Kolmogorov tvrd́ı, že
složitost násobeńı dvou č́ısel s binárńım rozvojem délky n je O(n2)
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Poč́ıtačové násobeńı Karacubovo násobeńı

1960 – seminá̌r na moskevské univerzitě: Kolmogorov tvrd́ı, že
složitost násobeńı dvou č́ısel s binárńım rozvojem délky n je O(n2)

student Karacuba: jednoduchá myšlenka ⇒ algoritmus násobeńı se
složitost́ı O(nlog2 3)

log2 3
.
= 1, 5849 < 2
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Poč́ıtačové násobeńı Karacubovo násobeńı

následuj́ıćı algoritmus je podobný Karacubovu, ale jednodušš́ı
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Poč́ıtačové násobeńı Karacubovo násobeńı

následuj́ıćı algoritmus je podobný Karacubovu, ale jednodušš́ı

U = (u2n−1 . . . u1u0)2 a V = (v2n−1 . . . v1v0)2

U = 2nU1 + U0 a V = 2nV1 + V0,

kde U1 = (u2n−1 . . . un)2 a U0 = (un−1 . . . u1u0)2,
V1 = (v2n−1 . . . vn)2 a V0 = (vn−1 . . . v1v0)2
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Poč́ıtačové násobeńı Karacubovo násobeńı

následuj́ıćı algoritmus je podobný Karacubovu, ale jednodušš́ı

U = (u2n−1 . . . u1u0)2 a V = (v2n−1 . . . v1v0)2

U = 2nU1 + U0 a V = 2nV1 + V0,

kde U1 = (u2n−1 . . . un)2 a U0 = (un−1 . . . u1u0)2,
V1 = (v2n−1 . . . vn)2 a V0 = (vn−1 . . . v1v0)2

následuj́ıćı formule redukuje problém na 3 násobeńı n-bitových č́ısel
a několik sč́ıtáńı a posouváńı binárńı čárky

UV = (22n + 2n)U1V1 + 2n(U1 − U0)(V0 − V1) + (2n + 1)U0V0
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Poč́ıtačové násobeńı Karacubovo násobeńı

následuj́ıćı algoritmus je podobný Karacubovu, ale jednodušš́ı

U = (u2n−1 . . . u1u0)2 a V = (v2n−1 . . . v1v0)2

U = 2nU1 + U0 a V = 2nV1 + V0,

kde U1 = (u2n−1 . . . un)2 a U0 = (un−1 . . . u1u0)2,
V1 = (v2n−1 . . . vn)2 a V0 = (vn−1 . . . v1v0)2

následuj́ıćı formule redukuje problém na 3 násobeńı n-bitových č́ısel
a několik sč́ıtáńı a posouváńı binárńı čárky

UV = (22n + 2n)U1V1 + 2n(U1 − U0)(V0 − V1) + (2n + 1)U0V0

adaptace na decimálńı soustavu – násobeńı 8-ḿıstných č́ısel zpaměti
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Poč́ıtačové násobeńı Karacubovo násobeńı

rekurzivńı proces násobeńı:

T (n) . . . složitost násobeńı n-bitových č́ısel

T (2n) ≤ 3T (n) + cn

MI se ově̌ŕı
T (2k) ≤ c(3k − 2k), k ≥ 1

pak plat́ı

T (n) ≤ T (2⌈log2 n⌉) ≤ c(3⌈log2 n⌉ − 2⌈log2 n⌉) < 3c3log2 n = 3cnlog2 3
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Poč́ıtačové násobeńı Karacubovo násobeńı

Děkuji za pozornost!
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