Wprowadzenie
do jezyka Python
- Wyktad 2



Instrukcje warunkowe
Sktadnia

if <expr>:
<statement>



else

1f <expr>:
<statement (s) >
else:
<statement (s)>



a = b5
if a > 0:
print ("Liczba dodatnia™)
else:
print ("Liczna ujemna lub zero")

Liczba dodatnia



1 x =20
2y =5
3 1if x < y:
4 print ('yesl')
5
6 if yv < x:
7 print ('yes2')
8
9 if x:
10 print ('yes3"')
11
12 1if y:
13 print ('yesd"')
14
15 if x or y:
16 print ('yes5")
17
18 if x and vy:
19 print ('yeso6')
yesl
yes4

yesbh




elif

1f <expr>:
<statement (s) >

elif <expr>:
<statement (s) >

elif <expr>:
<statement (s) >

else:
<statement (s) >



a = b5
if a > 0:
print ("Liczba dodatnia™)
elif a ==
print ("Zero")
else:
print ("Liczna ujemna')

Liczba dodatnia



Zagniezdzone instrukcje warunkowe:

1f <expr>:
<statement (s) >
1f <expr>:
<statement (s) >



i =21

if i > 0:
print ("liczba jest dodatnia™)
if 1 % 2 ==

print ("Liczba jest dodatkowo parzysta")

liczba jest dodatnia



for - petla

for 1 1n <collection>:

<loop body>

Przyktad:

for 1 in range(5):
print (i)

= w N PO
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range

Generuje nam ciag liczb (dedykowany typ range). Trzeba
zamienic na liste “by podejrzec”.

Uwaga: wszystkie argumenty musza byc¢ w typie catkowitym.

Jeden argument - to “koniec” - cigg tworza liczby naturalne od
0 don — 1. Krok domysliny to 1.

Dwa argumenty - to “poczatek” i “koniec”. Krok domyslny to 1.
Wtedy wyswietlone s3 liczby catkowite z przedziatu
lewostronnie domknietego |poczgtek, koniec).

Trzy argumenty - to “poczatek”, “koniec” oraz krok.
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print (list (range(5)))
print (list (range(l, 11)))
print (list (range (0, 30, 5)))
print (list (range (0, 10, 3)))
print (list (range (0, -10, -1)))
print (list (range(0)))
print (list (range (1, 0)))

1, 2, 3, 4]

2, 3, 4, 5, 6, 7, 8, 9, 10]
5, 10, 15, 20, 25]

3, 6, 9]

_1/ _2/ _3/ _4/ _5/ _6/ _7/ _8/



While - petla

while <expr>:
<statement (s) >

Przyktad:

1 =0
while 1 < 5:
print (1)

i =1+ 1

= w D PO
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Zagniezdzone petle

for 1 in <collection>:
<loop body>
for 1 in <collection>:
<loop body>

Inna opcja:

while <expr>:
<statement (s) >
while <expr>:
<statement (s) >
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break/continue

—>» While <expr>:

<statement>
<statement>

break

<statement>
<statement>

- continue

<statement>
<statement>

<statement> <«
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break

n =95
while n > 0O:
n —= 1
if n ==
break
print (n)
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continue

n =5
while n > 0O:
n —= 1
if n == 2:
continue
print (n)

O W b
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Typowanie a petle

Na ten moment nie jest obowigzkowe
https://peps.python.org/pep-0526/#id11

i: int
for 1 in range(5):
print (i)

= w N PO
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Kolejnosc operatorow

Od ostatniego:

e lambda

e if - else
e Or

* and

* not x

e in, not in, is, 1is not, <, <=, >, >=, |
¢ |

o A

* &

e <, >>

.+) -



5@, /5 /], %
® +X, -X, ~X
e XXk

e gwalit Xx

e x[index], x[index:index], x(arguments...), x.attribute

e (expressions...), [expressions...], {key: value...},
{expressions...}

Zrodto: https://docs.python.org/3/reference/expressions.html#operator-precedence.
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Pytanie do przemyslenia
Co oznacza w Pythonie, ze wartosci przekazywane sg przez
referencje?
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Listy

Lista w Pythonie to tzw. typ sekwencyjny umozliwia przechowywanie elementow réznych
typow.

Cechy:

e zmienny (mutable) - umozliwia przypisanie wartosci pojedynczym elementom
e do zapisu uzywamy nawiaséw kwadratowych

e poszczegblne elementy rozdzielamy przecinkami

e kazdy element listy ma przyporzadkowany indeks

e elementy listy sg numerowane od zera

e listy dopuszcajg porzadek (o ile elementy sg porownywalne)

e listy sg dynamiczne (moga miec rozna dtugosc)

e listy moga byc¢ zagniezdzone



Uwaga!

Listy w jezyku Python s3 specyficzng strukturg danych nie
zawsze dostepnag w innych jezykach programowania. Pojecie
listy w catej informatyce “szersze”. Wyroznia sie np. listy
jednokierunkowe, ktore nie muszg miec indeksu. Nie bedziemy
takich przypadkdéw analizowac.

nazwa = [elementl, element?2, ..., elementN]
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Pusta lista:

a []
b list ()

Lista z liczbami:

a = [2, 3, 4.5, 5, -3.2]

Lista mieszana:

b = ['abcd', 25+37j, True,

1]
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Listy a typowanie

https://mypy.readthedocs.io/en/stable/cheat_sheet_py3.html
Wersja “stara” do Pythona 3.8:

from typing import List

x: List[int] = [1]

Wersja “nowa” do Pythona 3.9 (brak modutu) i 3.10 (operator |):

x: list[int | str] = [3, 5, "test", "fun"]
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Stowo kluczowe Optional

from typing import Optional

x: Optional[int] = 5

print (x)

x = None

print (x)

x =7

print (x)

a: list[Optionall[int]] = [5, None]
print (x)

None
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Stowo kluczowe Any

from typing import Any

X: Any = 5

print (x)

x = None

print (x)

x = "abc"

print (x)

a: list[Any] = [5, None, "abc"]
print (x)

None
abc
abc
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Kolejnos¢ ma znaczenie

a = [1/ 2/ 3/ 4]
b = [4, 3/ 2/ l]
print (a == b)

False
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Elementy na liScie nie musza by¢
unikalne
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Indeks - dostep do elementow listy
(od zera)

'abc', False, -2.3, 'XYz', 9.3]



9.3
abc

a = [1, 3, 'abc', False, -2.3,

print(al[-11])
print(al[-5])
print(al[-7])

'XYZ",

9.

3]
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[3,

a = [1, 3, '"abc', False, -2.3,
print(al[l:4])
print(a[-5:-27])

(al:4])

'abc', False]

print

['abc', False, -2.3]

[1,

3, 'abc', False]

'XYz',

9.

3]
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a = [1, 3, 'abc', False, -2.3,

print(al[2:])
print (af[0:6:2])
print(a[l:6:2])

['abc', False, -2.3, 'Xyz', 9.3]

'abc', -2.3]
False, 'XYZ']

'XYZ",

9.

3]
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[

False, -2.3,

a = [1, 3, 'abc',
print(a[6:0:-2])
print(al::-1])
print(afl:])

[9.3, -2.3, 'abc']

9.3, 'Xyz', -2.3, False,

1, 3, 'abc', False, -2.3,

[

'abe', 3,

'Xyz', 9.

'XYz"',

9.

3]
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a = [1, 3, 'abc',
print(al[::2])
print(al::-21])

[1, 'abc', -2.3, 9.3]
[9.3, -2.3, 'abc', 1]

False,

-2.

3,

'XYZ",

9.

3]

36



Specjalne funkcje

Dtugosc (rozmiar listy)

a = [1, 3, 'abc', False, -2.3,
print (len(a))

'XYZ",

9.

3]
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Implementacja samodzielna dtugosci:

def dlugosc(lista):

x =0
for 1 1in lista:
x += 1

return x

a = [1, 3, 'abc', False, -2.3, '"XY7Z', 9.3]
print (dlugosc(a))
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Maksimum i minimum?
Dziata wtedy gdy mamy porzadek

e liczby <=

e napisy - porzadek leksykograficzny (omowimy przy
napisach)
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-11.
4
ABCd
krt

a = [4,-5,3.4,-11.2]

print (min(a))

print (max (a))

b = ['abc', 'ABCd4d', 'krt',
print (min (b))

print (max (b))

2

"abcd']
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Modyfikacja i wstawianie

a = [4,-5,3.4,-11.2]
al2] = 'a'
print (a)

lal

(4, -5, , —11.2]



a = [4,-5,3.4,-11.2]
a[2] — ['a','b']
print (a)
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a = [4,-5,3.4,-11.2]
alfl:2] = ['a','b"]
print (a)

'a', 'b', 3.4, -11.2]
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a = [4,-5,3.4,-11.2]
all:3] = ['a','b"]
print (a)

'a', 'b', -11.2]
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Dodawanie list

a [4,-5,3.4,-11.2]
b ['a','b','c']
print (a+b)

(4, -5, 3.4, -11.2, 'a', 'b', 'c'
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Mnozenie listy przez liczbe catkowita
(int)

a = [4,-5,3.4,-11.2]
print (a*2)
print (2*a)

(4, -5, 3.4, -11.2, 4, -5,
(4, -5, 3.4, -11.2, 4, -5,
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Usuwanie elementow z listy

, 3, 'abc', False, -2.3, '"XYz', 9.3]

[1, 3, False, -2.3, 'XYZ', 9.3]
]



Do poczytania

e https://docs.python.org/3.10/tutorial/introduction.html#lists

e https://docs.python.org/3.10/tutorial/datastructures.html#mor:
on-lists
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list.append(x) - dodaje element na koncu listy.
Rownowaznieal[len(a):] = [x]

a = [1, 3, 'abc', False]
a.append (5. 3)
print (a)

[1, 3, 'abc', False, 5.3]
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list.extend(iterable) - dodaje elementy z argumenty na
koniec listy. Rownowaznie: a[len(a):] = iterable

a = [1, 3, 'abc', False]
b = [3, -2]

a.extend (b)

print (a)

[1, 3, 'abc', False, 3, -2]
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ROznice?

[1,

a = [1, 3, 'abc', False]
b = [3, -2]

a.append (b)

print (a)

3, 'abce', False, [3, -21]
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list.insert(i, x) -wstawiaelement x na pozycji i

a = [1, 3, 'abc', False]
a.insert (0, 'w')
print (a)
a.insert (4,9.0)
print (a)
['w', 1, 3, 'abc', False]
'w', 1, 3, 'abc', 9.0, False]
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list.remove(x) -usuwa element z listy (pierwszy od
poczatku)

a = [1, 3, 'abc', False]
a.remove (False)

print (a)

b= [3, 4, 5, 3]
b.remove (3)

print (b)

[1, 3, 'abc']
(4, 5, 3]
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list.pop() - usuwa izwraca ostatni element

list.pop(i) - usuwaizwraca element na pozycji i

a = [1, 3, '"abc', False]
print (a.pop())

print (a)

b= [3, -4, 6.2, 7]
print (b.pop (3))

print (b)
False
[1, 3, 'abc']

7
[3, -4, 6.2]
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list.clear() - usuwa wszystkie elementy z listy.
Rownowaznie: del al:]
a = [1, 3, 'abc', False]

a.clear ()
print (a)
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list.index(x) - zwraca indeks elementu x (o ile istnigje,
inaczej btad), w przypadku duplikatow pierwszy z lewej
list.index(x,start) -zwracaindeks elementu x (o ile
istnieje, inaczej btad) zaczynajac od pozycji start,w
przypadku duplikatow pierwszy z lewej
list.index(x,start,end) - zwraca indeks elementu x (o
ile istnieje, inaczej btad) zaczynajac od pozycji start a
konczac na end-1, w przypadku duplikatdow pierwszy z lewej
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(@)

a = [1,

print
print
print

(AVND

a.
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N

a = ['abc', 'xyz', "abc', 'efg']
print (a.index ('abc'))

print (a.index ('abc', 2))
print (a.index('abc', 1, 4))
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list.count(x) - zwracaile razy wystepuje element x na
liscie
a = ['abc', 'xyz', "abc', 'efg']

print (a.count ('abc'))
print (a.count (4))
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list.sort() - sortuje liste (o ile elementy mozna
posortowac)

a = ['abc', 'xyz', "abc', 'efg']
a.sort ()
print (a)

['abc', 'abc', 'efg', 'xyz']
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list.reverse() - odwraca kolejnosc¢ elementéw na liscie
(nie ma nic zwigzku z sortowaniem!)

a = [4, 5, -2, 7.3, 9, =22, 23]
a.reverse ()
print (a)

(23, -22, 9, 7.3, -2, 5, 4]
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list.copy() -tworzy kopie listy

Spdjrzmy na przyktad jak dziata operator przypisania dla list.

a = [4, 5, -2, 7.3, 9, -22, 23]
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ROznica z uzyciem copy.

a = [4, 5, -2, 7.3, 9, -22,

b = a.copy()

b[2] = 100

print (b)
(a)

(4, 5, 100, 7.3, 9, -22, 23]
(4, 5, -2, 7.3, 9, -22, 23]

print

23]
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Lista jako stos

stack = [3, 4, 5, 8, 9]
stack.append (6)
stack.append (7)

print (stack)

print (stack.pop())
print (stack)

4, 5, 8/ 9[ 6[ 7]
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Lista jako kolejka

from collections import deque

queue = deque (["aw", "tg", "kj"])
queue.append ("gg")

print (queue)

print (queue.popleft ())

print (queue)

deque(['aw', 'tg', 'kj', 'gg'l)
aw
deque(['tg', 'kj', 'gg'l)



List Comprehensions

squares = []
for x 1n range(5):
squares.append(x ** 2)

print (squares)
[OI :I-I 4, 9, 16]

squares = [x**2 for x in range(5)]
print (squares)

[OI :I-[ 4, 9, 16]
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Krotka - tuple

krotka = 123, 'abc', True
krotka?2 = (123, 'abc', True)
print (krotkal2])

True
krotka[0] =1

## TypeError: 'tuple' object does not support item assignment

https://docs.python.org/3.10/library/stdtypes.html#tuple
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Zbior - set

1 cyfry = {'raz', 'dwa', 'raz', 'trzy', 'raz', 'osiem'}
2 print(cyfry)

{'raz', 'osiem', 'dwa', 'trzy'}

https://docs.python.org/3.10/library/stdtypes.html#set
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Stownik

tel = {'jJack': 4098, 'sape': 4139}
tel['guido'] = 4127
print (tel)

tel['jack"']
del tel['sape']
tel['ixrv'] = 4127

print (tel)

{'"jJack': 4098, 'sape': 4139, 'guido': 4127}
{'"jJack': 4098, 'guido': 4127, 'irv': 4127}

https://docs.python.org/3.10/library/stdtypes.html#mapping-
types-dict
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Python comprehension

a = [3, 4, 5]

print (a)

a2 = [1**2 for 1 1in a]
print (a2)

a3 = {1**2 for 1 in a}
print (a3)

ad = {1: i**2 for 1 1n a}
print (a4)

[3, 4, 5]

[9, 16, 25]

{16, 9, 25}

{3: 9, 4: 16, 5: 25}
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[3,

<generator object <genexpr> at 0x0000023A13C0D460>

9
16
25

a = 4, 5]

a2 = (1**2 for 1 1in a)
print (a2)

for i in aZz:

[3/
print (a)
(
(

print (i)
4, 5]
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[3,
[9,

a = [3, 4, "w", 5]

print (a)

w = [1*1 for 1 in a 1f isinstance (i,
print (w)

4, 'w', O]

16, 25]

int) ]
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[3,
[9,

a = [3, 4, "w", 5]

print (a)

w = [1*1 1f isinstance(i,
print (w)

4, 'w', OS]

le, 'w', 25]

int)

else 1 for 1 in a]

73



Bibliografia

e https://realpython.com/python-print/, dostep online 5.01.2022

e https://www.programiz.com/python-programming/operators, dostep online 5.01.2022
e https://realpython.com/python-conditional-statements/, dostep online 5.01.2022

e https://realpython.com/python-for-loop/, dostep online 5.01.2022

e https://realpython.com/python-while-loop/, dostep online 5.01.2022

e https://towardsdatascience.com/a-guide-to-python-comprehensions-4d16af68c97e,
dostep online 20.02.2023.

74


https://realpython.com/python-print/
https://www.programiz.com/python-programming/operators
https://realpython.com/python-conditional-statements/
https://realpython.com/python-for-loop/
https://realpython.com/python-while-loop/
https://towardsdatascience.com/a-guide-to-python-comprehensions-4d16af68c97e




