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Ultima aula: listas:
@ Operadores:
e comprimento, concatenacdo, repeticdo, pertenca, indexacdo

@ lteracdo
@ Remocg&o de elementos (por indice e por valor)
@ Objetos e referéncias
o Métodos
e que n3o alteram as listas
@ index, count, copy
e que alteram as listas
@ append, insert, remove, sort
Hoje:

o Listas e tuplos
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Fatias de listas

(Considerando uma lista s)
s[i:j:k] elementos de i a j — 1 com incrementos k

@ incrementos negativos — percorrer a lista ao contrario:
elementos j,j — k, ... até i (exclusive).

>>> vogais = ['a','e','i','0o','u']

>>> vogais[::2] # indices pares
[|a|’lil,|u|]

>>> vogais[1::2] # indices impares
[|e|’lol]

>>> vogais[4:1:-1]

[|u|’ ‘OI, |il]

>>> vogais[::-1] # inverter a lista
[|u|’ ‘OI, |il, lel’ la|]
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Funcdo . gerar sequéncias de inteiros

e range(n) — [0, 1, ... n-1]

>>> list(range(7))
[0, 1, 2, 3, 4, 5, 6]

e range(m,n) — [m, m+1, ..., n-1]

>>> list(range(2,7))
[2, 3, 4, 5, 6]

e range(m,n,k) — r[i] = m + kxi,ondei >= Oe
e r[i] < n para k>0

>>> list(range(2,7,3))
[2, 5]

e r[i] > n para k<0

>>> list(range(7,2,-3))
[7, 4]

e se o sinal de k for diferente do de n — m — sequéncia vazia:

>>> list(range(7,2,3))
]
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Operador  : teste de pertenca

@ com listas: x in y é True se x for um elemento de y

@ caso contrario é False
@ com strings: x in y é True se x for uma substring de y

@ caso contrario é False
e caso particular: x ser um elemento de y (como com listas)
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Objetos e referéncias

o Cloning:
Y A/Iasing >>> a = [11, 7, 2]
>>> b = list(a) # or: b = a[:], b = a.copy()

>>> a = [11, 7, 2] >>> b

>>> b = a (11, 7, 2]
>>> a is b >>> ais b
True False

Frames Objects

Frames Objects

Global frame list Gllefieil {ireme fist
o 1 2
o 1|2 ale > mele
2 ? 1|72 b
b
list
1] 1 2

11 17| 2
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Objetos e referéncias

Para testar se dois nomes se referem ao mesmo objeto: operador is
@ object identity
@ x is y é verdadeiro se e s6 se x e y sdo 0 mesmo objeto

e Nota: como strings sdo imutaveis, o Python otimiza a utilizagdo de
memodria:

>>> a = "banana"
>>> b = "banana"
>>> a is b

True
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Médulo

a = [[1,2,-1],
[3,1,0],
[0,1,-211]
b = a.copy() # shallow copy
# import copy # alternative form

# ¢ = copy.deepcopy(a) # in lines below

from copy import deepcopy
c = deepcopy(a)

Qual é a diferenca? — slide a seguir
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Python 3.6

(known limitations) Frames Objects
a=[[1,2,-1], Global frame list list
131,01, . >
[0,1,-2]] &
b = a.copy() # shallow copy deepcopy  imported object
Cc

from copy import deepcopy
c = deepcopy(a)

Edit this code

cuted
ute
C
<<First < Prev
Done running (6 steps)
1 (NEW!)
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Instrugcdo import

Nota sobre a instrugdo import:

from copy import deepcopy
c = deepcopy(a)

é equivalente a

import copy
c = copy.deepcopy(a)

@ til quando queremos

e importar apenas uma (ou poucas) das funcionalidades do médulo
e permite cédigo mais conciso
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Mais métodos sobre listas: reverse, count, extend,

index, remove

>>> mylist = [6, 27, 3]

>>> mylist.append(12)

>>> mylist.insert(l, 12) # Insert 12 at pos 1, shift other items up
>>> mylist

[5, 12, 27, 3, 12]

>>> mylist.count(12) # How many times is 12 in mylist?
2

>>> mylist.extend([5, 9, 5, 11]) # Put whole list onto end of mylist
>>> mylist

5, 12, 27, 3, 12, 5, 9, 5, 11]

>>> mylist.index(9) # Find indez of first 9 in mylist

6

>>> mylist.reverse()

>>> mylist

[t1, 5, 9, 5, 12, 3, 27, 12, 5]

>>> mylist.remove(12) # Remove the first 12 in the list
>>> mylist

[11, 5, 9, 5, 3, 27, 12, 5]

>>> mylist.sort()

>>> mylist

[3, 5, 5, 5, 9, 11, 12, 27]
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Alteracdo de listas

>>> xs = [1, 2, 3, 4, 5]

>>> for i in range(len(xs)):
xs[i] = xs[i]#**2

>>> xs

[1, 4, 9, 16, 25]

no nosso idioma favorito:

xs = [1, 2, 3, 4, 5]
for (i, val) in enumerate(xs):
xs[i] = val**2
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Funcdes com listas como pardmetros

def double_stuff (stuff_list):
" Juerwrite each element im a_list with double its value. """
for (index, stuff) in enumerate(stuff_list):
stuff_list[index] = 2 * stuff

Quando utilizamos:

>>> things = [2, 5, 9]
>>> double_stuff (things)
>>> things

[4, 10, 18]
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Listas, funcdes puras e modificadores

@ Funcdes puras ndo produzem efeitos laterais
o Um efeito lateral possivel & a modificacio de argumentos

1 def double_stuff(stuff_list):
2 for (index, stuff) in enumerate(stuff_list):
3 stuff_list[index] = 2 * stuff

@ Verdo "pura"

1 def double_stuff(a_list):

2 new_list = []

3 for value in a_list:

4 new_elem = 2 * value

5 new_list.append(new_elem)

6 return new_list

e modificador e funcio pura
>>> things = [2, 5, 9] >>> things = [2, 5, 9]
>>> double_stuff (things) >>> more_things = double_stuff (things)
>>> print(things) >>> print(things, more_things)
[4, 10, 18] [2, 5, 9] [4, 10, 18]
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o Modificador é mais eficiente

e a utilizar se ndo precisarmos mais do valor inicial de things
e suscetivel de originar erros

@ Vimos no exemplo da func3o pura o padrio de funcdo que retorna
uma lista
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Listas e strings

>>> song = "The rain in Spain..."
>>> words = song.split()

>>> words

['The', 'rain', 'in', 'Spain...']

>>> song.split("ai")

['The r', 'n in Sp', 'n...']
>>> glue =
>>> phrase = glue.join(words)
>>> phrase
'The;rain;in;Spain..."

n.on
B

>>> " ——- " join(words)
'The --- rain --- in --- Spain...'
>>> "' join(words) 'TheraininSpain...'
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Listas e range

@ range n3o calcula os valores todos quando é chamado

e coloca o calculo "em espera”
e s6 quando os valores s3o necessarios é que os calcula
e — calculo lazy

def f(n):
for i in range(101, n):
if (1 % 21 == 0):
return i

W N =

>>> £(1000000000)
105

@ compare com for i in list(range(101, n))

@ versdes 2 e 3 do Python sdo diferentes!
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@ Sequéncias ordenadas de elementos:
(el, €2, ..., en)

@ Acesso aos elementos por indices

@ Ao contréario das listas, os tuplos sdo imutaveis
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Operacdes basicas

@ comprimento

>>> len(('Pedro',12)) @ pertenca
2
>>> 12 in ('Pedro',12)
@ concatenacdo True
>>> ('Pedro',12)+( ' Jodo',14) @ iteragcao

('Pedro',12,'Jodo',14)

>>> for x in ('Pedro',12):
print(x)

@ repeticdo Pedro

12

>>> 2x('Pedro',12)
('Pedro',12, 'Pedro',12)
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Acesso aos elementos (indexa¢3o)

>>> nota = ('Pedro', 12)

>>> notal[0]

'Pedro’

>>> notal[1]

12

>>> nota[0] = 'Joao'

TypeError: 'tuple' object does not support item assignment
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Caso especial: tuplos com um s6 elemento

>>> t = (42,)
>>> ¢

(42,)

>>> len(t)

1

>>> t[0]

42
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Atribuicdo a tuplos de variaveis

>>> (x,y) = (5,-7)
>>> x

5

>>> y

-7

Ou simplesmente:

>>> x,y = 5,-7
>>> x

5

>>> y

-7

Name swapping:

>>> x,y = 5,-7
>>> X,y = ¥,X
>>> X

-7

>>> y

5
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Listas e tuplos combinados

Representar uma agenda como uma lista de pares nome/email-
[('Maria Jo&do', 'mj@mail.pt'),

('José Manuel', 'jm@mail.pt'),

('Jodo Pedro', 'jp@mail.pt')]
Operacdes:

@ acrescentar uma entrada (nome e email)

@ procurar email pelo nome

Jo3o Pedro Pedroso Programacéo | / Introdugdo a Programag 2024 /2025 23 /30



Acrescentar uma entrada

def acrescentar(agenda, nome, email):
"Acrescentar um nome e email & agenda."
agenda.append ((nome,email))
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Procurar um nome (1)

def procurar(agenda, txt):
"Procurar emails por parte do nome."
emails = []
for par in agenda:
if txt in par[0]: # tzt ocorre mo nome?
emails.append(par[1]) # acrescenta email
return emails
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Procurar um nome (2)

def procurar(agenda, txt):
"Procurar emails por parte do nome."
emails = []
for (nome,email) in agenda:
if txt in nome: # txzt ocorre no nome?
emails.append(email) # acrescenta email
return emails
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Exemplos

>>> agenda = []
>>> acrescentar (agenda, "Maria Jodo",
"mj@mail.pt")
>>> acrescentar (agenda, "Jodo Pedro",
"jp@mail.pt")

>>> procurar(agenda, '"Maria")
['mj@mail.pt']

>>> procurar (agenda, "Jo&o")
['mjOmail.pt', 'jp@mail.pt']
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Usar listas ou tuplos?

Listas — sequéncias mutéveis

Tuplos — sequéncias imutaveis

Os tuplos s3o necessarios em casos especiais:
e chaves de diciondrios — préximas aulas
@ Podemos converter entre os dois tipos:

list(...) converte para lista
tuple(...) converte para tuplo

>>> a = [1, 2, 3]
>>> b = tuple(a)
>>> b

(1, 2, 3)

>>> ¢ = list(b)
>>> ¢[1] = "halt"

>>> a, b, ¢
(1, 2, 31, (1, 2, 3), [1, 'halt', 3])
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Nocdes estudadas

aliases
mutable data value
clone .
nested list
data structure )
L object
delimiter
pattern
element romise
immutable P )
. pure function
immutable data value
- dex sequence
i )
. side effect
item .
. step size
list
. tuple
list traversal tuple assignment
modifier P g
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Préoxima aula

@ Tipos de dados do Python: dicionérios
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