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YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 2/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

QUICK-SORT

yŀȊŜƴƝ ŘŠƭŜƴƝƳ- diskuse



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 3/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

5ƛǎƪǳǎŜ ƪ ǌŀȊŜƴƝ ŘŠƭŜƴƝƳ

QUICK-SORTje ǘȅǇƛŎƪȇ ǇǌŜŘǎǘŀǾƛǘŜƭ ǌŜǑŜƴƝ ƳŜǘƻŘƻǳ wƻȊŘŠƭ-a-tŀƴǳƧΦ 9ȄƛǎǘǳƧƝ 
ǾŀǊƛŀƴǘȅ ŘǾƻǳ ǘȅǇǻΥ

Å ƧŜŘƴƻŘǳŎƘŞ ŀ ǎǘŀōƛƭƴƝΣ ƪǘŜǊŞ ŀƭŜ ƳŀƧƝ ǾŠǘǑƝ ǎƪǊȅǘŞ ƪƻƴǎǘŀƴǘȅ ŀ ǾȅȌŀŘǳƧƝO(n) 
ǇƻƳƻŎƴŞ ǇŀƳŠǘƛΣ

Å ƪƻƳǇƭƛƪƻǾŀƴŠƧǑƝΣ ƴŜǎǘŀōƛƭƴƝΣ ale ŦŀƪǘƛŎƪȅ ǊȅŎƘƭŜƧǑƝ ŀ nŜǾȅȌŀŘǳƧƝŎƝextra 
ǇŀƳŠǙΣ ǘȊǾΦ άin placeέ algoritmy.

!ƭƎƻǊƛǘƳȅ ǇǊǾƴƝƘƻ ǘȅǇǳΥ

Å Vyberou pivota.

Å Projdou ǇƻƭŜΣ ƻȊƴŀőƝ ŀ ƻƛƴŘŜȄǳƧƝ őƝǎƭŀ ƳŜƴǑƝΣ ǊƻǾƴŀ ŀ ǾŠǘǑƝ ƴŜȌ ǇƛǾƻǘΦ

Å ½ŀƘǳǎǘƝ  őƝǎƭŀ ƳŜƴǑƝ ƴŜȌ ǇƛǾƻǘ ŘƻƭŜǾŀΣ Ȋŀ ƴŠ ƴŀƘǳǎǘƝ őƝǎƭŀ ǊƻǾƴŀ ǇƛǾƻǘǳ ŀ Ȋŀ 
ƴŠ őƝǎƭŀ ǾŠǘǑƝ ƴŜȌ ǇƛǾƻǘΦ

Å Nad ǇǊǾƴƝ ŀ ǘǌŜǘƝ őłǎǘƝ ǎǇǳǎǘƝ ǊŜƪǳǊȊƛǾƴŠ ǘƻǘŞȌΦ

Algoritmus ǳǾŜŘŜƴȇ Ǿ pǌŜŘŎƘƻȊƝǇǌŜŘƴłǑŎŜ ōȅƭ ŘǊǳƘŞƘƻ typu. V obou 
ǇǌƝǇŀŘŜŎƘ ȊłƭŜȌƝ ƘƻŘƴŠ ƴŀ ǾȇōŠǊǳ pivota.



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 4/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

{ƭƻȌƛǘƻǎǘ Ǿ ǇǊǻƳŠǊƴŞƳ ǇǌƝǇŀŘŠ

Å tǌŜŘǇƻƪƭŀŘ ǊƻǾƴƻƳŠǊƴŞƘƻ ǊƻȊƭƻȌŜƴƝΥ ƪŀȌŘł Ȋ ƴΗ ƳƻȌƴȇŎƘ ǾǎǘǳǇƴƝŎƘ 
ǇƻǎƭƻǳǇƴƻǎǘƝ se objevuje s pravdŠǇƻŘƻōƴƻǎǘƝ м/n! .

Å Je velmi ƴŜǇǊŀǾŘŠǇƻŘƻōƴŞΣ ȌŜ ŘŠƭƝŎƝ ǇƻƳŠǊ ƴŀ ǾǑŜŎƘ ǵǊƻǾƴƝŎƘ ōǳŘŜ ǎǘŜƧƴȇΦ 
tǊŀǾŘŠǇƻŘƻōƴŠ ƴŠƪǘŜǊł ŘŠƭŜƴƝ ōǳŘƻǳ ǾȅǾłȌŜƴł ŀ ƴŠƪǘŜǊł ƴŜǾȅǾłȌŜƴłΦ

Å Model ǇǊǻƳŠǊƴŞƘƻ ǇǌƝǇŀŘǳ:
ï ƴŀǇǌΦ ǎǘǌƝŘłƴƝ ƴŜƧƭŜǇǑƝƘƻ ό1/1ύ ŀ ƴŜƧƘƻǊǑƝƘƻ ŘŠƭƝŎƝƘƻ ǇǊǻƳŠǊǳ (1/n ҍ м),

ï vyjde jenom o ƴŠŎƻ ƘǻǌŜ ƴŜȌ ƴŜƧƭŜǇǑƝΦ

Å hǘƻőƝƳŜ ǇƻƘƭŜŘΥ ƳƝǎǘƻ ƳƻŘŜƭƻǾłƴƝ ŀ ǎǇŜƪǳƭƻǾłƴƝ ƻ ŘŠƭƝŎƝŎƘ ǇƻƳŠǊŜŎƘ 
ǾƴǳǘƝƳŜ ǾǎǘǳǇƴƝƳ ŘŀǘǳƳ ŎƘŀǊŀƪǘŜǊ ƴłƘƻŘƴŞ ǇƻǎƭƻǳǇƴƻǎǘƛ. 

Å TypickyΥ ǾǎǘǳǇƴƝ ǇƻǎƭƻǳǇƴƻǎǘ ǇƻŘǊƻōƝƳŜ ǊŀƴŘƻƳƛȊŀŎƛ όǊƻȊƘłȊŜƴƝύΣ őƝƳȌ 
ǎƭƻȌƛǘƻǎǘ ǌŀȊŜƴƝ ŘŠƭŜƴƝƳ ƴŜƴƝ ȊłǾƛǎƭł ƴŀ ǳǎǇƻǌłŘŀƴƻǎǘƛ vstupu.

Å tƻǘǌŜōǳƧŜƳŜ ƴłƘƻŘƴȇ ƎŜƴŜǊłǘƻǊΦ



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 5/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

tǌƝƪƭŀŘ ǊŀƴŘƻƳƛȊƻǾŀƴŞƘƻ QUICK-SORT

Å aŠƧƳŜ funkci Random(a, b)Σ ƪǘŜǊł ǾǊłǘƝ ŎŜƭŞ őƝǎƭƻ c, a ¢c ¢b, s 
ǇǊŀǾŘŠǇƻŘƻōƴƻǎǘƝ мκόōҍa+1).

Å tŀƪ ǊŀƴŘƻƳƛȊƻǾŀƴȇ QUICK-SORTǇƻǳȌƝǾł:

function SelectRandomPivot(A, low, high) {

i « Random(low, high);

A[i] ª A[low];

return A[low]

}



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 6/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

5ƛǎƪǳǎŜ ƪ ǌŀȊŜƴƝ ŘŠƭŜƴƝƳ όpokr.)

Å 2ŀǎƻǾł ǎƭƻȌƛǘƻǎǘ Ǿ ƴŜƧƘƻǊǑƝƳ ǇǌƝǇŀŘŠ Q(n2).

Å 2ŀǎƻǾł ǎƭƻȌƛǘƻǎǘ Ǿ ǇǊǻƳŠǊƴŞƳ όŀ ƻőŜƪłǾŀƴŞƳύ ǇǌƝǇŀŘŠ Q(n log n).

Å bƝȊƪł ƳǳƭǘƛǇƭƛƪŀǘƛǾƴƝ ƪƻƴǎǘŀƴǘŀΦ

Å tƻǘǌŜōǳƧŜ ǇǌƝǇŀŘƴŠ ƧŜƴ ƪƻƴǎǘŀƴǘƴƝ ǇǊƻǎǘƻǊ ƴŀǾƝŎ.

Å {ǇǊłǾƴƻǎǘ Ґ őłǎǘŜőƴł ǎǇǊłǾƴƻǎǘ Ҍ ǘŜǊƳƛƴŀŎŜ

ï2łǎǘŜőƴł ǎǇǊłǾƴƻǎǘ όƛƴǾŀǊƛŀƴǘύΚ

ïTerminace?



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 7/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

HEAP-SORT

yŀȊŜƴƝ ǇƻƳƻŎƝ ƘŀƭŘȅ



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 8/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

Pravidlo 

haldy 

(MINHEAP)

A

B D

EJM

KO R

T

UZ

a

cb
a cab¢ && ¢

Halda 

(bin§rn²)

Halda 



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 9/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

a

cb

a

Terminologie

...... predecessor, parent of b c

b c ...... successor, child of, a

...... pŚedchŢdce, rodiļ

...... n§sledn²k, potomek

A

BD

...... (heap) top    ...... vrchol (haldy)

Halda



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 10/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

1    2     3     4     5     6    7     8     9    10   11  12 

A B D EJM KO RT UZ

A

B D

EJM

KO R

T

UZ

5

109

1

6

2

7

3

8

4

1211

r

ts

k

2k 2k+1

r s t

Halda uloģen§

v poli

k             2k   2k+1

n§sledn²cin§sledn²ci

Halda v poli



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 11/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

D

E

K

A

B D

EJM

KO R

T

UZ

B

JM

O R

T

Z

Vrchol odstranŊn(1)

U

Ý prohoŅBź U

odstraŔ 

vrchol

posledn²           prvn²Ҧ

1

1

2

2

A

vloģ na

vrchol

3

U > B,  U > D,  B < D

Oprava haldy



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 12/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

B

D

EJM

KO R

T

Z

U

Ý prohoŅJź U

Vrchol odstranŊn(2)

B

D

E

J

M

KO R

T

Z

U

Ý prohoŅKź U

A A

vloģ na vrchol-pokraļov§n²
3

U > M,  U > J,  J < M U > K,  U > R,  K < R

Oprava haldy



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 13/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

B

D

E

J

M K

O R

T

Z U

Vrchol odstranŊn(3)

Nov§ halda

A3vloģ na vrchol

- hotovo

3

Oprava haldy



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 14/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

Vrchol odstranŊnII  (1)

B

D

E

J

M K

O R

T

Z U

DJ

M K

O

R

T

Z U

E

R > J,  R > D,  D < J

A
1

Ý prohoŅDź R

B A

odstraŔ 

vrchol

1

posledn²           prvn²Ҧ
2

vloģ na

vrchol

3

Oprava haldy



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 15/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

D

J

M K

O

R

T

Z U

E

Ý prohoŅEź R

D

J

M K

O

RT

Z U

E

Nov§ halda

Vrchol odstranŊnII  (2) Vrchol odstranŊnII  (3)

B A

R < T,  R > E

B A

vloģ na vrchol-pokraļov§n²
3

vloģ na vrchol

- hotovo

3

Oprava haldy



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 16/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

AB DEJ M KOR TU Z

SeŚazeno

for (i = 0; i < n; i++) 

a[i] = ñodstraŔ vrcholò;
VytvoŚ haldu

NeseŚazeno

BDEJKORUZ AMT

A

B D

EJM

KO R

T

UZ

M

O

R

TZ U

I

II III

IV

BDEJ A
K

yŀȊŜƴƝ ǇƻƳƻŎƝ ƘŀƭŘȅ - HEAP-SORT



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 17/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

A

B D

EJM

KO R

T

UZ

je halda Ý je halda a  je halda

wŜƪǳǊȊƛǾƴƝ Ǿƭŀǎǘƴƻǎǘ αōȇǘƛ ƘŀƭŘƻǳέ



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 18/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

A B

Z

haldahalda

nen² (jeġtŊ) halda

Z > A  nebo  Z > B 

Ý prohoŅ: Zź min(A,B)

±ȅǘǾƻǌ ƧŜŘƴǳ ƘŀƭŘǳ ȊŜ ŘǾƻǳ ƳŜƴǑƝŎƘ



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 19/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

BZ

halda

nen²halda

nen² halda

A

CF

halda halda

±ȅǘǾƻǌ ƧŜŘƴǳ ƘŀƭŘǳ ȊŜ ŘǾƻǳ ƳŜƴǑƝŎƘ



YŀǊŜƭ wƛŎƘǘŀ ŀ ƪƻƭΦ ό2±¦¢ C9[ύB6B36DSA, 2018, Lekce 7, 20/77tƻƪǊƻőƛƭŞ ǌŀȊŜƴƝ

5ŀǘƻǾŞ ǎǘǊǳƪǘǳǊȅ ŀ ŀƭƎƻǊƛǘƳȅ

A

B

D

E

J

M KO

R

T

U

Z

1 VytvoŚ haldu zdeé

2

3

4

5

6

é vytvoŚ haldu zde...

3 2

45

6

1

é vytvoŚ haldu zde...

é vytvoŚ haldu zde...

é vytvoŚ haldu zde...

é vytvoŚ haldu zde,

cel§ halda je hotova.
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