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Zaklady algoritmizace

= Dnes:
" VVyhledavani v poli
= Razeni pole
= Insertion sort

= Selection sort
= Bubble sort
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Vyhledavani
= Uloha

Najdéte prvek s danou hodnotou/vlastnosti v poli.
= Redeni
= \/stup: pole array o velikosti n, hledana vlastnost val
= \/ystup: prvek pole splnujici hledané kritérium
= \/ystup (alternativni): True pokud pole obsahuje prvek

Je v tom rozdil?

= Algoritmus:

def searchlinear (array, val):
for 1 in array:
elem = array/[i]
i1f elem == val: return elem
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Vyhledavani
= Podobné ulohy

= Najdéte nejvetsi Cislo v poli celych Cisel
" Najdéte nejmensi Cislo

= Najdéte k-té nejvétsi Cislo

* Najdéte nejmensi Cislo

= Sekvencni vyhledavani
" Nejde to lépe?

Jifi Vokfinek, 2016 B6B36ZAL - Pfednaska 5



Vyhledavani

* Hledani binarnim pulenim
= Rychlejsi prohledani
= Vyhledavaci pole musi byt

def binSearch (array, wval):
1, r = 0, len(array) - 1
while r>=1:
i = 1int((1 + r)/2)

if val == array[i]: return array[i]
if val > arrayl[i]:

1 =1+ 1
else:

r = 1 -1

= Alternativné funkce vraci True/False, index i, atd.
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Vyhledavani

= Zobecneéni klic-hodnota

" Obecné hledame prvky podle ktery je asociovan s danym
prvkem

= \V dnesni prednasce uvazujeme jako kli¢ Ciselnou hodnotu
prvku

= V Pythonu muzeme pouzit tuple (kli¢, hodnota)

" Pro porovnavani lze definovat funkce value, equals, greater,
atp. pro libovolné struktury hodnot (objektu)

= Uvazujme, ze hledané prvky Ize porovnavat pomoci operatoru
>’ <’ ==



Jak pole usporadat?
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Razeni

* Motivace — urychleni vyhledavani dotazu

= A ... neprazdnd posloupnost prvkd {(a; ... a,)
= |4] ... délka posloupnosti

= pal(a;) ... hodnota prvku a; pro porovnani

" Posloupnost je serazena pravée tehdy, kdyz
= [A] <2,

" |A| = 2,val(a;) < val(a,) a posloupnost (a, ...a,)
neobsahuje prvek a, a je sefazena



Razeni

= Dle zpUsobu ulozeni

VvV evV/

" Dle zpUsobu vyuziti klicu
= Adresni fazeni vs. asociativni razeni
= Kategorie razeni
= Vkladanim
= \/lybérem
= VVyménou
- algoritmus razeni — pokud se relativni poradi
prvku se shodnou hodnotou neméni v prubéhu razeni

= Metriky , kvality” — pocet porovnani C(n), pocet presunu
M(n), pamétova narocnost S(n)



Razeni vkladanim
Insertion sort
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Insert Sort
= Razeni pfimym vkladanim

fori € (2,n)
,VloZ a; na patficné misto mezi a4, ..., q;

o

def insertSort (array):
for 1 in range(l, len(array)):

currentvalue = array/[1i]

position = 1

while position>0 and array|[position-1l]>currentvalue:
array[position]=array[position - 1]

position = position-1
array[position]=currentvalue

11
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Insert Sort
1 2

44 55
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Insert Sort
1 2

55

94
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Insert Sort

1 2 3 4 5
44 95 12 42 94 18
1 44 Y

44 .
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Insert Sort

1 2 3 4 5 6
44 55 12 42 94 18
1 44
4 55
12 44 55

D O AN W N
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Insert Sort

1

2

44

55

94

1 44
44
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Insert Sort

1 2 3 4 5 6
44| |55 [12| |42| |o4| |18
r 44
2 44 55
3 12 ~44 55
412 42 44 55 |
5 12 42 44 55 |94
6
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Insert Sort

Jiti Voktinek, 2016

1 2 3 4 5

44| |55 [12] |a2| |oa| |18
44

44 55

12 244

12 42

12 43 44 55 94

12 (18] N4a2| N44| N55| o4
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Insert Sort
= Razeni pfimym vkladanim

fori € (2,n)
,VloZ a; na patficné misto mezi a4, ..., q;

o

def insertSort (array):
for 1 in range(l, len(array)):

currentvalue = array/[1i]

position = 1

while position>0 and array|[position-1l]>currentvalue:
array[position]=array[position - 1]

position = position-1
array[position]=currentvalue
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Razeni vyberem
Selection sort
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Select Sort

= Razeni pfimym vybérem
fori € (1,n)
,Najdi index k nejmensiho prvku v (a,,...,a,),
a, = min{a;,...,a,),
zamen prvky a;, a; “

def selectSort (array) :
for 1 in range(len(array)) :

least = 1
for k in range(i1 + 1 , len(array)) :

if arrayl[k] < array[least]: least = k
array[least], array[i] = arrayli],array[least]

Jifi Vokfinek, 2016 B6B36ZAL - Pfednaska 5

21



Select Sort

44

55

94
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Select Sort
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1 2 4 5 6
a4 |s5] |12| [42| |oa| |18
-,r .{44 42| |o4| |18
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Select Sort

Jiri Vokrinek, 2016

1

1 2 3 4 5 6
aa| |55 [12] la2| Joa| |18
12 |55 |4a| |42| |o4| |18
12 . aa| a2 loa| |55
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Select Sort

Jiri Vokrinek, 2016

|

1 2 4 5 6
44| |55 [12| |42| |o4| |18
12 [55] |44] [42] o4 18
12 18 [aa] 8] Jea] [ss
12 18 \Iiifff;4 94| |55
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Select Sort

Jiri Vokrinek, 2016

1 2 4 5 6
44 55 1 2 42 94 18
1; 55 44 42 94 18
12 15 44 42 94 55
12 18 4; 44 94 55
12 18 42 ‘ 94 55
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Select Sort

44 55 12 42 94 18

1 12 55 44 42 94 18

2 12 18 44| |42| |94| |55

3 12 18 42 |44| |94| |55

4 12 18 42 44 94 95

5 12 18 42 44 l'ifff;4
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Select Sort

Jiri Vokrinek, 2016

1 2 4 5 6
a4 Is5] T12] [a2] Joa] |18
12 |55 la4| la2| [oa| |18
12 18 |a4] a2 Joa| Is5
12 18 42 44| |oa| Is5
;
12 18 42 44 |o4| Is5
12 18 42 44 55 |o4
2 18 42 44 55 |04
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Select Sort

= Razeni pfimym vybérem
fori € (1,n)
,Najdi index k nejmensiho prvku v (a,,...,a,),
a, = min{a;,...,a,),
zamen prvky a;, a; “

def selectSort (array) :
for 1 in range(len(array)) :

least = 1
for k in range(i1 + 1 , len(array)) :

if arrayl[k] < array[least]: least = k
array[least], array[i] = arrayli],array[least]
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Razeni vymenou
Bubble sort
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Bubble Sort

= ,Maximalni prvek probublava na i-tou pozici, kde
i=n, n-1, ..., 1

def bubbleSort (array) :
for last in range(len(array)-1, 0, -1):
for 1 in range(last):
if array([i]>array[i+1l]:
arrayl[i],array[itl]=arrayl[it+l],array[1i]
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Bubble Sort

Jiri Vokrinek, 2016

1

2

44

55
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Bubble Sort

1 2 3 4

44 55 12 42
\/—\\

1 44 12 42 55
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Bubble Sort

1 2 3 4 5
44 55 12 42 94 18
\/—\\ \
1 144 12 42 55 18 94

\/\

2 42
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Bubble Sort

1 2 3 4 5
44| |55 12|  |42] |94 18
\/—\\ \
1 144 12| |42| |55 18| 94
\//_\\ \
2112 42| |44 18 55 94

3 12 42 ‘Ih 55 94
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Bubble Sort

1 2 3 4 5
44| |55 12| |42| |94 18
Eha“u;/f"“\ Rha“a;
1 144 12| |42] |55 18| 94
\/_\\ \
2112 42| |44 18 55 94
3 [12] |42 18| 44 55 94
18 42 44 55 94

4 12
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Bubble Sort

1 2 3 4 5
44| |55 12| |42| |94 18
Eha“u;/f"“\ Rha“a;
1 144 12| |42] |55 18| 94
\/_\\ \
2112 42| |44 18 55 94
3 [12] |42 18| 44 55 94
18 42 44 55 94

4 12
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Bubble Sort

= ,Maximalni prvek probublava na i-tou pozici, kde
i=n, n-1, ..., 1

def bubbleSort (array) :
for last in range(len(array)-1, 0, -1):
for 1 in range(last):
if array([i]>array[i+1l]:
arrayl[i],array[itl]=arrayl[it+l],array[1i]
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Ktery je lepsi?
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Razeni

" Porovnani algoritmu
= Casova naroénost (best, average, worst)

Porovndvaci algoritmy nemohou byt lepsineZ n - log n
= Pamétova narocnost (memory)

= Stabilita razeni
= Vse v, big O notaci

Vice se tomuto tématu budeme vénovat v druhé pulce semestru

Insertion sort

Selection sort n2 n2 n2 1 No

Bubble sort n n2 n2 1 Yes
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Zaklady algoritmizace

= Dnes:

" VVyhledavani v poli
= Linearni vyhledavani
= Binarni vyhledavani

= Razeni pole
= |nsertion sort T e
= Selection sort )
= Bubble sort

Pristé pokrocilejsi datove struktury
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