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Zaklady algoritmizace

®" Dnes:
= Abstraktni datové typy
= Zasobnik
= Fronta
= Razeni pomoci haldy
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Abstraktni datovy typ
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Abstraktni datovy typ

= Datova struktura (typ) je mnozina dat a operaci s témito

daty

= Abstraktni datovy typ formalné definuje data a operace s

nimi

= Priklady:
" Fronta (queue)
= Zasobnik (stack)
= Pole (array)
= Tabulka (table)
= Seznam (list)
= Strom (tree)
= Mnozina (set)

Jiti Vokrinek, 2022
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Nezavisle na konkrétni implementaci



Abstraktni datovy typ

0 je mnozina dat (hodnot) a
prislusnych operaci, které jsou presne specifikovany a to

* MUzeme definovat:
= Matematicky — signatura a axiomy

" Rozhranim (interface) a popisem operaci, rozhrani poskytuje:
= Konstruktor vracejici odkaz (na objekt nebo strukturu)
Objektové orientovany i procedurdlni pristup

= Operace, které akceptuji odkaz na argument (data) jako argument a
které maji presné definovany ucinek na data

" Priklad matematického popisu — datovy typ Boolean



Matematicky popis ADT - Boolean

= Syntax popisuje, jak spravneé vytvorit logicky vyraz:
1. truea false jsou logické vyrazy
2. Jestlize xay jsou logické vyrazy, pak

l(x) — negace

(x & y) —logicky soucin and

(x | y) —logicky soucet or

(x ==vy), (x !=y) —relacni operatory

jsou logickeé vyrazy

Jiti Vokrinek, 2022

Pokud se chceme vyhnout psdt u kazdé operace zdvorky,
musime definovat priority operdtoru

Konkrétni implementace se mize syntakticky lisit — viz. ! vs. not, atp.

BOB36ZAL - Prednaska 4



Matematicky popis ADT - Boolean

= Semantika popisuje vyznam jednotlivych operaci

* MUzeme definovat axiomy:

= true == true : true = true ==false: false
= false ==false : true = false ==true : false
" I(true) : false = I(false) : true

= x & false: false = x & true : x
"Xx&y:y&X "Xx|y:y|x

x | false : x " X | true : true
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Abstraktni datovy typ - vlastnosti

= Pocdet datovych polozek muze byt
* Nemeénny — staticky datovy typ — poCet polozek je konstantni
Napr. pole, retézec, trida, ...
" Proménny — dynamicky datovy typ — pocCet polozek se méni v
zavislosti na provedené operaci
Napr. vloZeni nebo odebrani urcitého prvku
= Typ poloZzek (dat) muze byt
" Homogenni —vsechny polozky jsou stejného typu
= Nehomogenni— polozky mUzou byt rlznych typU

= Existence bezprostredniho naslednika je
" Linearni — existuje bezprostredni naslednik prvku, napr. pole,
fronta, seznam, ...
= Nelinearni — neexistuje primy jednoznacny naslednik, napr.
strom
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Abstraktni datovy typ jako objekt

= Objekt je instanci tridy

" Tfida je vzor — ma rozhrani, data (vnitfni proménné), metody
(funkce)

Objektové orientované programovdni

class MyAbstractDataType: ... vice v BOB36PIV a B6B360MO

def init (self):
self.datalOne = 1
self.dataTwo = 2

def operationOne (self, argument) :
self.dataOne = argument

def operationTwo (self) :
return self.dataTwo

myData = MyAbstractDataType ()
myData.operationOne (42)
myData.operationTwo ()
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Abstraktni datovy typ jako objekt

= Objekt je instanci tridy
" Trida je vzor — ma rozhrani, data (vnitfni proménné), metody

funkee) — —_konstruktor

Objektové orientované programovdni

class MyAbsggactDataType: ... vice v BOB36PJV a B6B360MO

def init (self):
self.dataOne = 1 "
self.dataTwo = 2«Q\. . . . o
inicializace atributu

def operationOne (self, argument) :
self.dataOne = argument

def operationTwo (self) (deflnlce mEtOd

return self. dataTwo

myData = MyAbstractDataType ()
myData.operationOne (42)
myData.operationTwo ()

self odkazuje na ,sebe sama“

Jiti Voktinek, 2022 BOB36ZAL - Pfednéaska 4 10



/asobnik
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/asobnik

= Dynamicka datova struktura umoznujici vkladani a
odebirani hodnot tak, ze naposledy vlozena hodnota se
odebere jako prvni

LIFO — Last In, First Out

= Zakladni operace
" Vlozeni hodnoty na vrchol zasobniku
= Odebrani hodnoty z vrcholu zasobniku
" Test prazdnosti zasobniku

Jiti Vokrinek, 2022 BOB36ZAL - Prednaska 4 12



/asobnik

= Zakladni operace
" push —vlozeni hodnoty na vrchol zasobniku
" pop —odebrani hodnoty z vrcholu zasobniku

" [sEmpty — test prazdnosti zasobniku
push pop

-

Vrchol z. e
e g POsledni vlozena pol.

Predposledni vlozena p.

= DalSi operace mohou byt
= peek — Cteni hodnoty z vrcholu
Alternativné také treba top
= search — vrati pozici prvku
Pokud se nachdzi v zasobniku, jinak -1
= size — aktudlni pocet prvku
Nebyva potreba

Druha vlozena polozka

Prvni vlozena polozka

Jiti Voktinek, 2022 BOB36ZAL - Pfednéaska 4 13



= Priklad implementace pomoci List
= push ~ append

" pop = pop
" isEmpty ~ not len(stack)

stack = []
stack.append ("dela")
stack.append ("to")
stack.append ("co")
stack.append ("vime")

while len(stack) :

print (stack.pop())

Umeéli byste implementovat zasobnik pomoci pole?

Jiti Voktinek, 2022 BOB36ZAL - Pfednéaska 4



/asobnik

= Priklad implementace s definici rozhrani

class Stack:
def init (self):
self.items = []

= Stack
def push(self, item): > ack()
self.items.append (item) S.push(“dela’)
' $abPP s.push ("to")
. s.push ("co")
def pop(self): s.push ("vime")

return self.items.pop ()

while not s.isEmpty () :

def isEmpty(self): -
Pty ( ) print (s.pop())

return (self.items == [])

Jiti Vokrinek, 2022 BOB36ZAL - Prednaska 4 15



/asobnik
= Priklad pouziti — kontrola vyvazeni zavorek

def parChecker (symbolString) :

s = Stack()
for symbol in symbolString:
if symbol == " (":
S.push (symbol)
elif symbol == ")":

if s.isEmpty () :
return False
else:

s.pop ()
return s.isEmpty ()

parChecker (' (3+(2* (-2)+(3*5)-1)/(3-2) *2) ")
parChecker (' ((3+2)+(5*8)*(4) ")

Jiti Vokrinek, 2022 BOB36ZAL - Prednaska 4
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Fronta

Jiti Vokfinek, 2022
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Fronta

= Dynamicka datova struktura umoznujici vkladani a
odebirani hodnot v poradi, v jakém byly vlozeny

FIFO — First In, First Out

= Zakladni operace
= Vlozeni hodnoty na konec fronty
= Odebrani hodnoty z Cela fronty
" Test prazdnosti fronty

Jiti Voktinek, 2022 BOB36ZAL - Preunidaska « 13



Fronta

= Zakladni operace

: —vlozeni hodnoty na konec fronty (nebo téz enqueue)
: — odebrani hodnoty z Cela fronty (nebo téz dequeue)
- — test prazdnosti fronty

= DalsSi operace mohou byt
= peek — Cteni hodnoty z Cela
= back — cteni hodnoty z konce

Celo
fronty

push pop
posledni . . druhy prvni



Fronta

= Priklad implementace pomoci List
= push ~ append

= pop = pop(0)
" isEmpty ~ not len(stack)

Jiti Voktinek, 2022

queue = []
queue.append ("dela™)
queue.append ("to")
queue.append ("co")

(

queue.append ("vime")
while len (queue) :

print (queue.pop (0))

Pozor, operace pop(0) je pomalad — vite proc?

BOB36ZAL - Prednaska 4
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Fronta

= Priklad implementace s definici rozhrani

Jaky je rozdil v pouziti seznamu oproti minulému prikladu?

class Queue:

def

def

def

def

def

JITI VOKrinek, 2uss

init (self):

gglf.items = []

1sEmpty (self) :
return self.items == []

enqueue (self, 1tem):
self.items.insert (0, 1tem)

dequeue (self) :
return self.items.pop ()

size(self):
return len(self.items)

BUDSOZLZAL - Fredandskd 4

g = Queue ()
g.enqueue ("dela")
g.enqueue ("to")
Jg.enqueue ("co™)
g.enqueue ("vime")

while not g.isEmpty () :
print (g.dequeue())

21



Fronta

= Rozsireni — prioritni fronta
" Prvky jsou odebirany na zakladeé priority (napf. velikosti)

Jak to Ize naimplementovat?

* Hledani nejvétsiho prvku pri odebirani
= Serazeni po vlozeni
= Serazeni pri vlozeni

Urcité to jde lépe s pomoci sloZitéjsich struktur



Binarni Halda

Jifi VokFinek, 2022 BOB36ZAL - Pfrednaska 4

23



Binarni Halda
= Halda

" Binarni strom, kde kazdy prvek je veétsi nez jeho nasledovnici
" Je vyvazeny
= Kazdy prvek je co nejvice vlevo

" Implementujeme pomoci pole, kde potomci prvku n jsou na
pozici 2n+1 a 2n+2

= Zakladni operace

: — vytvoreni haldy
3 — vrati minimalni, resp. maximalni prvek
- — pridani, resp. odebrani prvku

Jiti Voktinek, 2022 BOB36ZAL - Pfednéaska 4 24



Binarni Halda

= Tvorba haldy
= Halda — pole prvka h,, ..., h, kde h_,,, ..., h jsou listy

= Je treba zajistit vlastnosti haldy — pro h, , , az h, kontrolujeme
pripustnost — vymeéna prvku

= Pfiklad: n=16, n/2-1=7, indexace od 0, potomci 2i+1,2i+2

uzly listy
— —
195,93,75,74,81,65,01,42,36,18,9,26,54,58,58, 1]

95—
03— 5
74 81 65 61
42 36 18 9 26 54 58 58
1

Jiti Vokrinek, 2022 BOB36ZAL - Prednaska 4 25



Binarni Halda

= Tvorba haldy
= Halda — pole prvka h,, ..., h, kde h_,,, ..., h jsou listy

= Je treba zajistit vlastnosti haldy — pro h, , , az h, kontrolujeme
pripustnost — vymeéna prvk

for start in range((len(array)-2)//2, -1, -1):
movedown (array, start, len(array)-1)

Jiti Voktinek, 2022 BOB36ZAL - Pfednéaska 4
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Binarni Halda

= Tvorba haldy
= Halda — pole prvka h,, ..., h, kde h_,,, ..., h jsou listy

= Je treba zajistit vlastnosti haldy — pro h, , , az h, kontrolujeme
pripustnost — vymeéna prvk

def movedown (array, start, end):
root = start
while True:
child = root * 2 + 1
if child > end: break
if child + 1 <= end and array[child] < array[child + 1]:
child += 1
if array[root] < array([child]:
arrayl[root], array[child] = array[child], array[root]
root = child
else:

break
Jiti Voktinek, 2022 BOB36ZAL - Pfednéaska 4 27



Binarni Halda

= \/stup
[26,81,54,1,93,65,58,74,36,18,9,95,75,58,61,42]
81 54
93 65 sg
N AN 09N AN
74 36 18 9 95 75 58 61
42
" Heap
[95,93,75,74,81,65,61,42,36,18,9,26,54,58,58, 1]
RN 8IN 69N 61N
42 36 18 9 26 54 58 58
1

Jiti Voktinek, 2022 BOB36ZAL - Pfednéaska 4
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Binarni Halda

= Tvorba haldy (h,,,, az h,)
[26,81,54,1,93,65,58,74,36,18,9,95,75,58,61,42]

26
/ \
81 54
1 o3 65 58
PN N N PN
74 36 18 9 95 75 58 61
42
[26,81,54,1,93,65,58,74,36,18,9,95,75,58,61,42]
1N 93 65 587
74 36 18 9 95 75 58 61
42
[26,81,54,1,93,65,61,74,36,18,9,95,75,58,58,42]
e 54
N 93 65 61
74 36 18 9 o, J 75 58 58

Nitivokir 42

29



Binarni Halda

= Tvorba haldy (h,,,, az h,)
[26,81,54,1,93,95,61,74,36,18,9,65,75,58,58,42]

26
/ \
81 54
o3 o5 61
/.7/4/‘\ TN 7PN PN

) 36 18 9 65 75 58 58
42

[26,81,54,74,93,95,01,42,36,18,9,65,75,58,58,1]

26
o1 \\\\\}7<:3 4

/42 36 18 9 65 75 58 58
1

[26,81,95,74,93,75,61,42,36,18,9,65,54,58,58,1]

26
\
////81<tf5:///// 95

74 N3 TN 01N
42 36 18 9 65 54 58 58

Jiti Vokiir L
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Binarni Halda

= Tvorba haldy (h,,,, az h,)
[26,93,95,74,81,75,61,42,36,18,9,65,54,58,58,1]

26
93 95
\ \
/@/ 8N AN
42 36 18 9 ) 58 58
1
[95,93,75,74,81,65,61,42,36,18,9,26,54,58,58,1]
93 75
N BIN 09N 61N
42 36 18 9 26 54 58 58
1

Jiti Voktinek, 2022 BOB36ZAL - Pfednéaska 4
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Heap Sort

Jiti Vokfinek, 2022
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Heap Sort

= Razeni pomoci pfevodu na binarni haldu

" Implementujeme pomoci pole, kde potomci prvku n jsou
na pozici 2n+1 a 2n+2

= Vyjimanim max. elementu budujeme setridény seznam
" Pokud neni halda prazdna, zaménime prvni a posledni prvek
= spravime” haldu

= Neni stabilni



Heap Sort

= Tvorba haldy
= Halda — pole prvka h,, ..., h, kde h_,,, ..., h jsou listy

= Je treba zajistit vlastnosti haldy — pro h, , , az h, kontrolujeme
pripustnost — vymeéna prvk

=" Po vymeneé prvku je treba opét kontrola haldy
= Kontrolujeme pripustnost pro h,

= Zajisteni pripustnosti
= pokud je dany prvek mensi nez néktery z jeho naslednikd,
vymeénime je a kontrolujeme pripustnost vymeénéného
naslednika



Heap Sort

= \/stup
[26,81,54,1,93,65,58,74,36,18,9,95,75,58,61,42]
81 54
93 65 sg
N\ 7N O 90N
74 36 18 9 95 75 58 61
42
" Heap
[95,93,75,74,81,65,61,42,36,18,9,26,54,58,58, 1]
RN 8IN 69N 61N
42 36 18 9 26 54 58 58
1
= \Vystup

(1,9,18,206,36,42,54,58,58,061,05,74,75,81,93,95]

Jiti Voktinek, 2022 BOB36ZAL - Pfednéaska 4
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Heap Sort

= VVybér prvku a kontrola haldy
[95,93,75,74,81,65,61,42,36,18,9,26,54,58,58,1]

95
/ \
AT 81N AN 61N
42 36 18 9 26 54 58 58

1
(1,93,75,74,81,65,01,42,36,18,9,26,54,58,58, 95]

AT BIN 65\ 61N
42 36 18 9 26 54 58 58
95
[93,81,75,74,18,65,61,42,36,1,9,26,54,58,58,95]
AT A8 65\ 61N
42 36 1 9 26 54 58 58

95

Jiri Vokrin
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Heap Sort

= VVybér prvku a kontrola haldy
[93,81,75,74,18,65,61,42,36,1,9,26,54,58,58, 95]

8~ P
A 18 65\ 6Ll
42 36 1 9 26 54 58 58
95
[58,81,75,74,18,65,61,42,36,1,9,26,54,58,93,95]
8~ I~
747 18 65 61
12 36 1 9 26 54 58 93
95
'81,74,75,58,18,65,61,42,36,1,9,26,54,58,93,95]
74 75
//58</// \\j>18\\ //65<f// \\j>61
42 36 1 9 26 54 58 93

95

Jiri Vokrin
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Heap Sort

= VVybér prvku a kontrola haldy
(81,74,75,58,18,65,61,42,36,1,9,26,54,58,93, 95]

81
/ \
////74\\\\ ////75\\\\
42 30 1 9 20 54 58 93
95
[58,74,75,58,18,065,01,42,36,1,9,26,54,81,93,95]
////74\\\\ ////75\\\\
//58\ //18\\ //65\\ ol
47 30 1 9 20 54 81 93
95
(75,74,65,58,18,58,061,42,36,1,9,26,54,81,93,95]
////74\\\\ ////65\\\\
//58\ //18\\ //58\\ ol
472 30 1 9 20 54 81 93

95

Jiri Vokrin
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Heap Sort

= VVybér prvku a kontrola haldy
(75,74, 65,58,18,58,61,42,36,1,9,26,54,81,93,95]

A P
58 18 58 61
42 36 1 9 20 54 81 93
95
[54,74,065,58,18,58,01,42,306,1,9,26,75,81,93,95]
P 6~
580 N 58 61
42 36 1 9 20 75 81 93
95
(74,58,65,54,18,58,01,42,36,1,9,26,75,81,93,95]
8 6~
54 18 58 61
42 36 1 9 20 75 81 93

95

Jiri Vokrin
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Heap Sort

= VVybér prvku a kontrola haldy

(74,58,065,54,18,58,61,42,36,1,9,26,75,81,93,95]
42 36 1 9 26 75 81 93
95

(26,58, 65,54,18,58,61,42,36,1,9,74,75,81, 93, 95]
/58\ /65\
54 18 58 61
42 36 1 9 74 75 81 93
95
[65,58,61,54,18,58,26,42,36,1,9,74,75,81, 93, 95]
58 61
//54<f// \\t>18\\ e 26
42 36 1 9 74 75 81 93
95

Jiri Vokrin
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Heap Sort

= VVybér prvku a kontrola haldy
[65,58,61,54,18,58,26,42,36,1,9,74,75,81,93, 95]

65
/ \
////58\\\\ ////61\\\\
42 36 1 9 74 75 81 93

95
[65,58,01,54,18,58,26,42,36,1,9,74,75,81,93,95]

1
////58\\\\ ////6 \\\\
//54\ //18 58 20
472 36 1 65 74 75 81 93
95
(61,58,58,54,18,9,206,42,36,1,065,74,75,81,93,95]
////58\\\\ ////58\\\\
//54\ 18 9 20
472 360 1 05 74 75 81 93

95

Jiri Vokrin
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Heap Sort

= VVybér prvku a kontrola haldy
[61,58,58,54,18,9,26,42,36,1,65,74,75,81,93, 95]

61
/\
58 58
54 18 9 26
42 36 1 65 74 75 81 93

95
[1,58,58,54,18,9,26,42,36,061,065,74,75,81,93,95]

58 58
//54</// g o2
42 36 61 65 74 75 81 93
95
[58,54,58,42,18,9,26,1,36,61,65,74,75,81,93, 95]
54 58
//42</// g o 26
1 36 61 65 74 75 81 93

95

Jiri Vokrin
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Heap Sort

= Vybér prvku a kontrola haldy
[58,54,58,42,18,9,26,1,36,61,65,74,75,81,93,95]
54 58
42 18 9 26
1 36 61 65 74 75 81 93
95
[36,54,58,42,18,9,26,1,58,61,65,74,75,81,93,95]
54 58
42 18 9 26
1 58 61 65 74 75 81 93

95
(58,54,36,42,18,9,26,1,58,061,65,74,75,81,93, 95]

58
/ \
/54 36
42 g o 2
1 58 61 65 74 75 81 93
95

Jiri Vokrin
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Heap Sort

= VVybér prvku a kontrola haldy
[58,54,36,42,18,9,26,1,58,61,65,74,75,81,93,95]

58
/ \
42 18 9 26
1 58 61 65 74 75 81 93

95
(1,54,306,42,18,9,26,58,58,61,65,74,75,81,93,95]

54 36
e \\\\18 o \\\\26
58 58 61 65 74 75 81 93
95
'54,42,36,1,18,9,26,58,58,61,65,74,75,81,93,95]
42 36
1//// \\\\18 o \\\\26
58 58 61 65 74 75 81 93

95

Jiri Vokrin
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Heap Sort

= VVybér prvku a kontrola haldy
[54,42,36,1,18,9,26,58,58,61,65,74,75,81,93,95]

42 36
1 \\\\18 9 \\\\26
58 58 61 65 74 75 81 93
95
[26,42,36,1,18,9,54,58,58,61,65,74,75,81,93,95]
//42 ////36
1 \\\\18 9 54
58 58 61 65 74 75 81 93
95
[42,26,36,1,18,9,54,58,58,61,65,74,75,81,93,95]
26 36
1 \\\\18 9 54
58 58 61 65 74 75 81 93

95

Jiri Vokrin
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Heap Sort

= VVybér prvku a kontrola haldy
[42,26,36,1,18,9,54,58,58,61,65,74,75,81,93,95]

26 36
1 \\\\18 9o 54
58 58 61 65 74 75 81 93

95
[9,26,306,1,18,42,54,58,58,61,65,74,75,81,93,95]

26 36
1 \\\\18 42 54
58 58 61 65 74 75 81 93
95
136,26,9,1,18,42,54,58,58,61,65,74,75,81,93, 95]
26 9
1 \\\\18 42 54
58 58 61 65 74 75 81 93

95

Jiri Vokrin
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Heap Sort

= VVybér prvku a kontrola haldy
[36,26,9,1,18,42,54,58,58,61,65,74,75,81,93,95]

26 0
1 \\\\18 42 54
58 58 61 65 74 75 81 93
95
[18,26,9,1,36,42,54,58,58,61,65,74,75,81,93,95]
26 9
1 36 42 54
58 58 61 65 74 75 81 93
95
[26,18,9,1,36,42,54,58,58,61,65,74,75,81,93,95]
18 9
1 36 42 54
58 58 61 65 74 75 81 93

95

Jiri Vokrin
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Heap Sort

= VVybér prvku a kontrola haldy
[26,18,9,1,36,42,54,58,58,61,65,74,75,81,93,95]

B e —
18 9

// g

—

1 36 42 54
58 58 6l 65 74 75 81 93
95

(1,18,9,206,36,42,54,58,58,61,65,74,75,81,93,95]
18 9

26 36 42 54
58 58 6l 65 74 75 81 93
95
(18,1,9,26,36,42,54,58,58,061,65,74,75,81,93, 95]

I
1 9

26 36 42 54
58 58 6l 65 74 75 81 93
95

Jifi Vokrin
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Heap Sort
= VVybér prvku a kontrola haldy

(18,1,9,26,36,42,54,58,58,61,65,74,75,81,93,95]

18
\

1
26 36 42
58 58 61 65 74 75
95
[9,1,18,26,36,42,54,58,58,61,65,74,75,81,93,95]
9
1
26 36 42
58 58 61 65 74 75
95
[9,1,18,26,36,42,54,58,58,61,65,74,75,81,93,95]
B
1
26 36 42
58 58 61 65 74 75

95
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Heap Sort

= VVybér prvku a kontrola haldy
[9,1,18,26,36,42,54,58,58,61,65,74,75,81,93,95]

9
1 18
26 36 42 54
s¢ 58 61 65 74 75 81 93
95
[1,9,18,26,36,42,54,58,58,61,65,74,75,81,93, 95]
1
9 18
26 36 42 54
5§ 58 61 65 74 75 81 93
95
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Heap Sort

= \/stup
[26,81,54,1,93,65,58,74,36,18,9,95,75,58,61,42]
26
81 5y
g3 65— sg
A 93 05 98
74 36 18 9 95 75 58 61
42
= Vystup
[1,9,18,26,36,42,54,58,58,61,65,74,75,81,93,95]
1
9 18
26 36 42 54
58 58 61 65 74 75 81 93
95
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Heap Sort Vtvorba haldy

def heapSort (array) :
for start in range((len(array)-2)//2, -1, -1):
movedown (array, start, len(array)-1)

for end in range(len(array)-1, 1, -1):

arraylend], array[0] = array[0], arrayl[end]
movedown (array, 0, end - 1)< L
vybér prvku
def movedown (array, start, end): kontrola haldy
root = start

while True:

child = root * 2 + 1

if child > end: break

if child + 1 <= end and array[child] < array[child + 1]:
child += 1

if array[root] < array[child]:
array[root], array[child] = array[child], array[root]
root = child

else:

break
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Heap Sort Vtvorba haldy

def heapSort (array) :

myHeap = heapDataType(array)

while myHeap.size():" T

|rravf01 arraviend]

max = myHeap.removeMax()jber proke

def 1 kontrola haldy

result.add(max)
while True:
child = root * 2 + 1
if child > end: break
if child + 1 <= end and array[child] < array[child + 1]:
child += 1
if array[root] < array[child]:
array[root], array[child] = array[child], array[root]
root = child
else:

break
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Heap Sort

=" Vhodny pro kombinaci s binarnim vyhledavanim

= Pouziti jako ,,zalozni“ algoritmus pro quick sort
= Garantovana ,worst-case” narocnost

" V/yuziva zamen v ramci vstupni datove struktury
(nepotrebuje pomocné ulozeni dat)

" Vhodny i pro inkrementalni razeni

= Zkuste si implementovat pomoci abstraktniho datového
typu



Razeni
" Porovnani algoritmu

= Casova naroénost (best, average, worst)
Porovndvaci algoritmy nemohou byt lepsineZ n - log n

= Pamétova narocnost (memory)
= Stabilita razeni
=\/Se v ”big O“ notaci

Vice se tomuto tématu budeme vénovat v druhé plilce semestru

N e G

Heap sort nlogn nlogn nlogn
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Zaklady algoritmizace

®" Dnes:
= Abstraktni datové typy
= Zasobnik
= Fronta
= Razeni pomoci haldy

Pristé spojové seznamy
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Zaklady algoritmizace

= Dodatecné zdroje:

= Implementing a Stack in Python
http://interactivepython.org/runestone/static/pythonds/Basic

DS/ImplementingaStackinPython.html

= Implementing a Queue in Python
http://interactivepython.org/runestone/static/pythonds/Basic

DS/ImplementingaQueueinPython.html
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