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Retazec (string)

Postupnost znakov (od Pythonu 3 - symboly Unicode) uzavretych:

V apostrofoch: my string =’Brian’
V Gvodzovkach: my string ="Brian"

preferencia podla nazoru, ale konzistentne

apostrof v retazci - escaping

>>> print('I‘ m Brian!’)
SyntaxError: invalid syntax
>>> print('I\‘m Brian!’)
I‘m Brian!

>>> print("I‘m Brian!")

I‘m Brian!
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Dizka retazca

Funkcia len():

>>> my string = 'Python’
>>> len(example)
6

Prazdny retazec = prazdne apostrofy / ivodzovky:

>>> empty = "’

>>> type(empty)

<class ’'str'> # It really is a string
>>> len(empty)

0
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Pristup k znakom retazca

Jednotlivé znaky retazca st indexované celymi ¢islami

Indexuje sa od O po len(string) -1!

[
‘>>> my string = ’'Python’
L

Znak | P |y |t|h|oO
Index | O |1]2|3 |4

Syntax spristupnenia znakov: string[index]

>>> first letter = my string[0]
>>> print(first letter)

p

>>> my_string[3]

h
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Rozsahy indexov

>>> my_string = ’'Python’
L

Znak | P |y |t]|h|oO

Index | O |1|2|3]|4

>>> my string[2:4]
"th’

>>> my string[2:]
"thon’

>>> my stringl[:4]
'Pyth’

# start + end index

# start only, default end

# end only, default start
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Rozsahy indexov (2)

[
‘>>> my string = 'Python’
L

Znak | P |y |t | h|o]|n
Index | -6 | -5|-4|-3|-2]-1

>>> my string[-4:-1] # start and end

"tho’

>>> my string[:-2] # end only

'Pyth’

>>> my string[-4:] # start only

"thon’

Pozor na kombinacie

>>> my string[5:-1] # position -1 == 5
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Rozsahy indexov (3)

MozZnost $pecifikovat krok pri prechode retazcom

Syntax: string[start:end:step]

[

‘>>> my string = 'Python’
‘>>> my string[::2]

'Pto’

Tajna sprava - ako ju spravne vypisat len pomocou indexov?

[
‘>>> message = '!XeXgXaXsXsXeXmX XtXeXrXcXeXsX XeXhXtX XmXaX XI'
L
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Prechadzanie retazcov

Cyklus for

>>> string = 'spam!’
>>> for character in string:
print(character)

- 3 0 T »
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Operatory na retazcoch

“Sc¢itanie”

>>> 'King’ + 'Arthur’

'KingArthur’

>>> 'King ' + 'Arthur’

'King Arthur’

>>> 'King ' + 'Arthur ' + str(l) + ’'st’
'King Arthur 1st’

Spajanie rezov

>>> king = 'King Arthur 4th’
>>> king[:12] + '5’ + king[13:]
'King Arthur 5th’

“Nasobenie”

>>> 'king’ * 3
"kingkingking’
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Operatory in, not in

Test na vyskyt znaku / podretazca v retazci

>>> 'A’ in 'awesome’
False

>>> 'dying’ in ’studying’
True

>>> 'end’ not in ’friend’
False

>>> in 'anything’

True
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UzZitoc¢né funkcie na retazcoch

lower () - vrati retazec v lower case
upper () - vrati retazec v upper case

>>> sentence = 'Don\‘t try. Do, or do not.’
>>> sentence.upper()
"DON’'T TRY. DO, OR DO NOT."

count(s) - spocita vyskyt retazca s vdanom retazci

>>> sentence.count(’'o’)
5

find(s) - najde prvy index vyskytu retazca s v danom retazci

>>> sentence.find(’0")

1

>>> sentence.find(’'try’)
6

https://docs.python.org/3/library/stdtypes.html#string-methods
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UZitocné funkcie na retazcoch (2)

index(s) - ako find(s), vyhodi error ak sa v danom retazci nenachadza

>>> sentence = 'Don\‘t try. Do, or do not.’
>>> sentence.index(’'x")
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ValueError: substring not found

replace(a, b) - vrati novy retazec, ktory v danom retazci nahradi
vsetky vyskyty retazca a retazcom b

>>> sentence.replace(’o’, '0’")
"DOn’t try. DO, Or dO nOt."

split() - rozdeli retazec podla $pecifikovaného oddelovaca

>>> sentence.split()

["Don’t", 'try.’, 'Do,’, 'or’, 'do’, 'not.’]
>>> sentence.split(’o’)
['D’, "n’t try. D", ', ', 'rd’', " n’, 't.']
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UzZitoc¢né funkcie na znakoch

Znak je retazec dizky 1 (teda je stale typu str)

Funkcia ord(c), kde c je znak, vracia celociselny ASCII kéd znaku

>>> ord("A")
65
>>> ord("X")
88

Funkcia chr (i), kde i je celé Cislo, vracia znak s ASCII kédom i

>>> chr(65)
A
>>> chr(88)
Y

http://www.ascii-code.com/
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Zoznam (list)
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Zoznam (list)

Struktarovany datovy typ pre uchovavanie viacerych poloZiek v danom
poradi lubovolného typu a poctu

Definicia: list name =[item 1, item 2, ... ]

[
‘>>> numbers = [’'one’, 'two’, ’'three’, 'four’, 'five’]
L

Spristupnenie poloziek: cez index

>>> numbers([2]
‘three’

Zmena polozky: cez index (zoznam je menitelhy)!

>>> numbers[3] = ’'styri’
>>> numbers
['one’, "two', 'three’, 'styri’, ’'five’]
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Rezy zoznamov

Ako u retazcov:

Pociatocny aj koncovy index

Len pociatocny / len koncovy index
Zaporné indexy

Krok

>>> numbers = ['one’, 'two’, ’three’, ’four’,
>>> numbers([2:]

["three’, 'four’, ’'five’]

>>> numbers|[:-1]

['one’, "two', "three’, 'four’]

>>> numbers[1:3]

["two’, 'three’]

'five’]
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Prechadzanie zoznamu

Pomocou cyklu for

st
for

= [List of some kind]
item in lst:
# Do something for every item

for

prime in [2, 3, 5, 7]:
print(prime)

st
for

= [List of some kind]
index in range(len(lst)):
# Do something for each item lst[index]

st
for

= ["x", oy, vzt
index in range(len(lst)): # [0, 1, 2]
print(lst[index])
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Aritmetické operatory na zoznamoch

Ako u retazcov (+, *)

>>> list a = [1, 2, 3, 4]

>>> list b = ['a’, 'b", 'c’, 'd"]
>>> list a + list b

[1, 2, 3, 4, 'a’, 'b", 'c’, 'd"]
>>> list a * 2

[1, 2, 3, 4, 1, 2, 3, 4]

Matej Trojak IB111: Cvicenie 5 - retazce a zoznamy 18/36



Operatory in, not in

Ako u retazcov

Test na vyskyt polozky v zozname

>>> numbers = ['one’, ’'two’, 'three’, ’four’, 'five’]
>>> 'fi’ + 've’ in numbers

True

>>> 'six’ + ’'ve’ in numbers

False

>>> ’'six’ in numbers

False
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Funkcia range()

Funkcia range () vracia iterdtor

Struktura na efektivne prechadzanie

Volanie list(range()) generuje zoznam

>>> list(range(5))

[0, 1, 2, 3, 4]

>>> list(range(2, 5))

[2, 3, 4]

>>> list(range(2, 10, 3))
[2, 5, 8]
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Priradovanie v Pythone
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(Ne)menitelné datové typy

Nemenitelné typy: FBITS
Float, Bool, Int, Tuple, Str
Hodnoty nie je mozné zmenit
Ak je argument funkcie tohto typu, jeho hodnota sa skopiruje do funkcie
Povodny parameter je nezmeneny
Menitelné typy: SOLD
Set, Object, List, Dict
Hodnoty je mozné zmenit
Ak je argument funkcie tohto typu, zdiela sa s funkciou
Moze dojst k tzv. vedlajsim efektom (zmene argumentu)

http://stackoverflow.com/questions/8056130/immutable-vs-mutable-types
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Operator is

Test na identitu objektov (rovnaka instancia), nie na rovnost prvkov

>>> x = [1, 2, 3]

>>> vy = [1, 2, 3]

>>> X == # Equal elements

True

>>> x is y # But different objects
False

>>> a = [1, 2, 3]

>>> b = a

>>> a is b # The same objects

True
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Kopirovanie zoznamov - vytvorenie aliasu

>>> badqguysl = ["Joker", "Bane"]

>>> badguys2 = badguysl # New reference
>>> print(badguysl)

["Joker’, 'Bane’]

>>> print(badguys2)

["Joker’, ’'Bane’]

>>> badguysl is badguys2

True

>>> badguysl[0] = "Scarecrow" # Warning !!!
>>> print(badguysl)

["Scarecrow’, 'Bane’]

>>> print(badguys2)

['Scarecrow’, 'Bane’]

>>> badguysl is badguys2

True
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Kopirovanie zoznamov - plytka képia

>>> badqguysl = ["Joker", "Bane"]
>>> badguys2 = badguysl[:]

>>> print(badguysl)

["Joker’, 'Bane’]

>>> print(badguys2)

["Joker’, ’'Bane’]

>>> badguysl is badguys2

False

# Shallow copy

>>> badguysl[0] = "Scarecrow"
>>> print(badguysl)
["Scarecrow’, 'Bane’]

>>> print(badguys2)

["Joker’, 'Bane’]

>>> badguysl is badguys2
False
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Priradenie v Pythone - zhrnutie

Priradenie (alebo posielanie argumentov do funkcie)

Ak ale cheeme ytvorit kopiu

(bool, nt, loat, str, tuple)

Hiboki (deep) kopia

Nemenitelné datové typy. | Menitelné datové typy ‘

it se, dict, obiont) ‘ Plytka (shallow) kopia ‘

Syntax

Vytvorenie kopie Prikiad Vytvorenie aliasu

copy.copy(a) ‘

Y re soenamy) | b= copy.deepcopy(a) |

Rozdiel len pre vnoren objekly
(napr. zoznam v zozname)

ar=1
print(a, b) #2,1

Povodna premenna nebude ovplyvnena | | 8 & je len dalsi J i | Kopiruje aj vnorené objekty

Nekopiruje vnorené objekty,
wytvara len aliasy na ne
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Ulohy na zoznamy
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Uloha 1

Napiste funkciu find max(lst), ktord vezme zoznam Cisel Lst a vrati
ich maximum.

Napiste funkciu find _min(lst), ktord vezme zoznam cisel Lst a vrati
ich minimum.

>>> my list = [23, 42, 11, -4, 5]
>>> find max(my list)

42

>>> find min(my list)

-4

Poznamka: bez pouZitia vstavanej funkcie max () amin()
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Uloha 2

Napiste funkciu find _sum(lst), ktord vezme zoznam ¢isel Lst a vrati
ich sucet.

>>> my list = [23, 42, 11, -4, 5]
>>> find_sum(my_list)
77

Poznamka: bez poufZitia vstavanej funkcie sum()
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Uloha 3

Napiste funkciu linear search(value, 1st), ktorad vezme
hodnotu value a lubovolny zoznam 1st a zisti, ¢i sa dana hodnota
value nachadza v zozname 1st.

>>> my list = [23, 42, 11, -4, 5]
>>> linear search(1l, my list)
True

>>> linear search(8, my list)

False

Poznamka: najdite iné rieSenie ako return value in 1st
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Ulohy na retazce
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Uloha 4

Napiste funkciu reverse with X(string), ktord vezme retazec
string a vrati ho otoceny prekladany znakom “X”

>>> reverse with X("hello")

"oX1X1XeXh’

>>> reverse with X("The secret message")
'eXgXaXsXsXeXmX XtXeXrXcXeXsX XeXhXT’

Bonus: rozsirte funkciu o dva parametre - znak vyplne a pocet znakov

>>> reverse extended("hello", "|", 5)

"ol LEEIVEEEEILET el FElThe
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Uloha 5

Napiste funkciu count_a(string), ktora vrati pocet pismen A/av
danom retazci string.

>>> count_a("Ahoj ahoj")
2

>>> count a("Python")

0

Bonus: rozsirte funkciu o parameter, ktory predstavuje hladany znak

>>> count_char("hello", "1")
2
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Uloha 6

Napiste funkciu value(word), ktora kazdému pismenu v slove word
priradi jeho poradie v abecede (od 1 do 26) a vrati sticet tychto poradi.
(Slovo prevedte na velké pismena.)

>>> value("Hello")
52

>>> value("HELLO")
52

>>> value("ABC")

6
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Uloha 7

Napiste funkciu caesar(string, shift), ktora zasifruje retazec
string Caesarovou Sifrou posunom o shift celociselnych pozicii.

>>> caesar("hello", 1)
"IFMMP’
>>> caesar("Python", 3)
' SBWKRQ'
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Uloha 8

Napiste funkciu diagonal(string, num_lines), ktora vypise
retazec string Sikmo do num lines riadkov.

>>> diagonal("abcdefgh", 2)

a c e g
b d f h
>>> diagonal("abcdefgh", 3)
a d g
b e h
[¢ f
>>> diagonal("abcdefgh", 4)
a e
b f
c 9
d h
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