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>>> for n in dezeroau:
print(n, end=", ")

>>>
>>> [(x for x in range(2))]
[<generator object <genexpr> at
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>>> s="frase exemple amb unes quantes paraules"
>>> max(len(mot) for mot in s.split())

8

>>> # Primer crea llista, després suma

>>> sum([x*x for x in range(10)])

285

>>> # suma sense usar memdria

>>> sum(x*x for x in range(10))

285
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Introduccié Resum

Un contenidor és un objecte que té I'operador in.
Expressions

e Un iterador és un objecte que té el métode __next__()

Un iterable és un objecte que té el meétode __iter__Q)

® for accepta només iteradors que sén a la vegada iterables.

un contenidor un iterable
un generador
(via def o expressio)

tipicament és

sempre €s

segiient valor

iter()



Introduccié Resum

® Si volem un dissenyar només un iterador:

— definicié de funcié generadora (yield), o
— definicié d'expressié

Expressions

¢ Si a més del comportament d'iterador (__iter__(),
__next__()) volem afegir altres meétodes:

— definicié de la classe (class)



Introduccié filter

- filter(propietat,iterable) equival a

. (elem for elem in iterable if propietat(elem))
o bé

def filter (propietat,iterable):
for elem in iterable:
if propietat(elem):
yield elem



filter

Generar nombres parells.
filter

>>> def parell(n):

return (n % 2) ==

>>> for i in filter(parell, range(10)):
S print (i, end=’-’)

0-2-4-6-8-
>>> for i in filter(lambda x: (x % 2) == 0, range(10)
o print(i, end=’-’)

0-2-4-6-8-
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map (funcio,iterable) equival a

(funcio(elem) for elem in iterable)
o bé

def map(funcio, iterable):
for elem in iterable:
yield funcio(elem)
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amb centimetres.

map

>>> def a_cm(polzades):
return 2.54*polzades

>>> for m in map(a_cm, [1,2,3,4,5]):
print(m, end=’-’)
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Passar una llista de mesures en polzades britaniques a una llista
amb centimetres.

map

>>> def a_cm(polzades):
return 2.54*polzades

>>> for m in map(a_cm, [1,2,3,4,5]):
print(m, end=’-’)

2.54-5.08-7.62-10.16-12.7-
>>> for m in map(lambda m: m*2.54, [1,2,3,4,5]):

print(m, end=’-’)

2.54-5.08-7.62-10.16-12.7-



map

Trobar la longitud de la cadena més llarga que hagi a la llista /lista.
map

>>> def longitud_maxima(llista):
return max(map(len, 1llista), default=0)

>>> longitud_maxima([’pera’, ’albercoc’, ’taronja’, ’ma
duixa’])
8

>>> longitud_maxima([])
0

>>> longitud_maxima([’bar’, ’cel’, ’ona’])
3
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Introduccié map

Pot haver més d'un iterador. La funcié a passar caldra que tingui
map tants arguments com iteradors.
Amb dos iteradors el comportament és:

o def map(funcié, iterablel, iterable2):
itl = iter(iterablel)
it2 = iter(iterable?2)
while True:
try:

a next (it1)

b next (it2)

yield (funcié(a,b))
except Stoplteration:

break
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Pot haver més d'un iterador. La funcié a passar caldra que tingui

map tants arguments com iteradors.
Amb dos iteradors el comportament és:

e def map(funcié, iterablel, iterable2):
for a, b in zip(iterablel, iterable2):

yield (funcié(a,b))
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map

Pot haver més d'un iterador. La funcié a passar caldra que tingui

tants arguments com iteradors.
Amb n iteradors el comportament és:

def map(funcié, *iterables):
for valors in zip(xiterables):
yield funcié(*valors)



map

Per exemple,

map

>>> for e in map(lambda a, b: a==b,

[1s2:3]s [3,2:1301)
print(e)
False
True

False
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Introduccié

map

Per exemple,

map

>>> for e in map(lambda a, b: a==b,

False
True
False

print(e)

[1,2,3],

[3,2,1,0])



Introduccié reduce

reduce(funcio, iterable)
Si iterable = [e1, 2, €3, €4],
[e1, e, es, €]
funcio(e, €2)
funcio(funcio(ey, e2), €3)
funcio(funcio(funcio(e, €2), €3), e4)
Si iterable = [e;] torna e;
Si reduce(funcio, [e1], valorinicial) torna funcio(valorinicial, e;)




Introduccié reduce

def reduce(funcié, iterable):
Soits it = iter(iterable)
compte = next(it)
for elem in it:
compte = funcié(compte, elem)
return compte
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reduce (Exemples)

>>> import functools
>>> import operator
>>> functools.reduce(operator.add, [1,2,3,4])
10
>>> functools.reduce(operator.add, [1)
Traceback (most recent call last):
File «<stdin>", line 1, in <module>
TypeError: reduce() of empty sequence with no initial v
alue
>>> functools.reduce(operator.add, [], 3)
3
>>> functools.reduce(operator.add, [1], 3)
4
>>> functools.reduce(operator.add, [1])
1
>>> sum([1,2,3,4])==functools.reduce(operator.add, [1,2
,3,41)
True
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>>> import operator

>>> functools.reduce(operator.add, [1,2,3,4])
10
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>>> import functools
>>> import operator
>>> functools.reduce(operator.add, [1,2,3,4])
10
>>> functools.reduce(operator.add, [])
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>>> import functools

>>> import operator

>>> functools.reduce(operator.add, [1,2,3,4])
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>>> import functools

>>> import operator
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10
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>>> import functools
. >>> import operator
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>>> import functools
e >>> import operator
map >>> functools.reduce(operator.add, [1,2,3,4])
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al >>> functools.reduce(operator.add, [1)
o Traceback (most recent call last):
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filter
map
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any

all

Exemples

Resum

aplicar
[

transformar
dades en

altres

seleccionar

Problemes
dades
de
segons
recorregut L
un criteri

sintetitzar
(reduir)

en un valor

les dades



Introduccié

def any(iterable):
for element in iterable:
if element:
return True
return False



any

any

>>> def algun_negatiu(l):

) return any(map(lambda x: x < 0, 1))
>>> algun_negatiu([1, 2, 3, 4])

False

>>> algun_negatiu([2, -4, 8, 5, 71)

True

>>> algun_negatiu([])

False

>>> any(e<0 for e in [1, 2, 3, -4, -5])
True
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conté algun element negatiu."""

>>> def algun_negatiu(l):

>>>

return any(map(lambda x: x < 0, 1))
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a def all(iterable):
o for element in iterable:
if not element:
return False

return True



all

>>> def cap_negatiu(l):

) return all(map(lambda x: x >= 0, 1))
>>> cap_negatiu([1l, 2, 3, 4])
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>>> cap_negatiu([2, -4, 8, 5, 7])
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def cap_negatiu(l):
"""Retorna True si cap nombre de la llista 1
filter és negatiu i False altrament."""
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Exemples

esPrimer amb all i map

Dissenyar la funcié esPrimer(x) que torna True si el
nombre x és primer, i False en cas contrari.

esPrimer amb all i map

>>> import math
>>> def esPrimer(x):
return all(map(lambda d: x % d!=0,
range(2,int (math.sqrt(x))+1)))

>>> esPrimer(9)
False
>>> esPrimer(5)
True
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Exemples

llista dels n primers primers

Escriviu una expressio que torni la llista de tots els
nombres primers inferiors a 130

llista dels n primers primers

>>> import math
>>> list(filter(lambda x: all(map(lambda d: x % d!=0,

o range (2, int (math.sqrt
(x))+1))),

- range(1,130)))

(1, 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
107, 109, 113, 127]
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Exemples

>>> import functools

>>> 1st= [2,30,4,5,66, 1]

>>> functools.reduce(lambda x,y: x if x>y else y, 1lst)
66

>>> functools.reduce(lambda x,y: x if x>y else y, 1lst)
== max(1lst)

True
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Exemples

Exemples

Escriviu una expressio amb reduce que torni el maxim
d'un iterable

Exemples

>>>
>>>
>>>
66

>>>

import functools
1st= [2,30,4,5,66, 1]
functools.reduce(lambda x,y: x if x>y else y, 1lst)



Introduccié Exemples

Escriviu una expressio amb reduce que torni el maxim
d'un iterable

B Exemples
Exemples
>>> import functools
>>> 1st= [2,30,4,5,66, 1]
>>> functools.reduce(lambda x,y: x if x>y else y, lst)
66
>>> functools.reduce(lambda x,y: x if x>y else y, lst)
== max(1lst)
True



Exemples

Exemples

>>> import functools
>>> def factorial(n):
return functools.reduce(lambda x,y: x*y,
range(1,n+1))

>>> factorial(3)

6

>>> factorial(25)
15511210043330985984000000
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Escriviu la funcié factorial(n) que torna el factorial de
n sense usar cap for.
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>>> def factorial(nm):
return functools.reduce(lambda x,y: x*y,
range(1,n+1))
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>>> for e in zip(range(5),[’a’,’b’,’c’,’d’,’e’],

. [’A’,’B’,’C’,’D’,’E’])I

S print(e)
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Introduccié

Exemples

Funcions predefinides:

>>> for e in zip(range(5),[’a’,’b’,’c’,’d’,’e’],
[’AJ,)B)’JCJ’)D’,’E’]):
print(e)

0, ’a’, "A’) (1, ’b’, 'B?) (2, ’c’, ’C?) (3, *d’,

(4, ;e)’ ;E;)

)D))



Itertools: permutacions entre elements

>>> for 1 in itertools.permutations("ABC"):
print (1)

(,A’, ’B’, )C;)
(’A’, ’C’, ’B’)
(JB7, JA7’ )CJ)
(:B)’ ’C’, ’A’)
(,C’, JAJ’ 7BJ)
(:c7, ’B’, ’A’)
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Introduccié Itertools: permutacions entre elements

>>> for 1 in itertools.permutations("ABC"):
print (1)

.(;A7’ 7BJ’ )Ca)

permutacions ( TA° s ok , 'B? )
:m ﬁw (’B’, ’A’, ’C’)
:M‘ (’B’, ’C’, ’A’)

(’C’, ’A’, ’B’)
(’C’, )B)’ ’A’)



Itertools: Combinaci entre el

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

>>> [list(x) for x in itertools.combinations(lst, 1)]
(f11, (21, [3]1]

>>> [list(x) for x in itertools.combinations(lst, 2)]

(1, 21, [1, 31, [2, 3]1]

>>> [list(x) for x in itertools.combinations(lst, 3)]

[[1, 2, 311
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>>>
>>>
>>>
(1,
>>>
(1,
>>>
>>>
10
>>>
24

import itertools

import operator
list(itertools.accumulate([1,2,3,4], operator.add))
3, 6, 10]

list(itertools.accumulate([1,2,3,4], operator.mul))
2, 6, 24]

import functools

functools.reduce(operator.add, [1,2,3,4])

functools.reduce(operator.mul, [1,2,3,4])
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combinacions
accumulate
product
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itertools accumulate

itertools accumulate

>>> import itertools

>>> import operator

>>> list(itertools.accumulate([1,2,3,4], operator.add))
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accumulate
product

tee

itertools accumulate

itertools accumulate

>>>
>>>
>>>
(1,
>>>
(1,
>>>
>>>

import itertools

import operator
list(itertools.accumulate([1,2,3,4], operator.add))
3, 6, 10]

list(itertools.accumulate([1,2,3,4], operator.mul))
2, 6, 24]

import functools



Introduccié itertools accumulate

itertools accumulate

>>> import itertools

>>> import operator

product >>> list(itertools.accumulate([1,2,3,4], operator.add))
[1, 3, 6, 10]

>>> list(itertools.accumulate([1,2,3,4], operator.mul))
[1, 2, 6, 24]

>>> import functools

>>> functools.reduce(operator.add, [1,2,3,4])

10

>>>




Introduccié itertools accumulate

itertools accumulate

>>> import itertools

>>> import operator

product >>> list(itertools.accumulate([1,2,3,4], operator.add))
[1, 3, 6, 10]

>>> list(itertools.accumulate([1,2,3,4], operator.mul))
[1, 2, 6, 24]

>>> import functools

>>> functools.reduce(operator.add, [1,2,3,4])

10

>>> functools.reduce(operator.mul, [1,2,3,4])

24
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>>> it=itertools.product([1,2,3],repeat=2)
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>>> import itertools
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> >>> for i,n in enumerate(it):
if i % 3 ==0: print()
print(n,end=’’)

<BLANKLINE>
1, @A, 2), 3)
2, 1@, 22, 3)

@3, @G, 2@, 3)
>>>
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fent ...
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Introduccié iterables/iteradors

Sense el itertools.product obtindrem un resultat semblant
fent ...

product [1,2,3]*[1,2,3]

B >>> 1st = [1,2,3]
>>> for i in 1st:
for j in 1st:
print (’ ({},4})’ .format(i,j), end="")
print ()

(1,1 (1,2)(1,3)
(2,1)(2,2)(2,3)
(3,1)(3,2)(3,3)



exemple d'iterables/iteradors

amb iteradors

>>>

iter([1,2,3])
>>> for i in it:
for j in it:

print ( ({},{})’ .format(i,j), end=’’)
print ()

(1,2)(1,3)
>>>

L'iterador s’ha esgotat
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print ()
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>>>
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tee

>>> import itertools
>>> jteradors = itertools.tee(iter([1,2,3]1),2)
>>> print(iteradors)
(<itertools._tee object at ...>, <itertools._tee object at
.2>)
>>> for i in iteradors[0]:
for j in iteradors[1]:

print (° ({},{})’ .format(i,j), end=’’)
print ()

(1,1)(1,2)(1,3)
<BLANKLINE>
<BLANKLINE>

>>>

L'iterador iteradors[1] s'ha esgotat en la primera linia. Per aixo les
altres dues linies estan buides.
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Posant-hi remei ...

>>> 0 oo
>>> iteradors = itertools.tee(it,4)
>>> print(iteradors)

(<itertools._tee object at ...>, <itertools._tee object at
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for j in next(its):
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print ()
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(2,1)(2,2)(2,3)
(3,1)(3,2)(3,3)
>>>

On iterem sobre un tuple d'iteradors. ‘o B
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print ()
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>>> it = iter([1,2,3])
>>> iteradors = itertools.tee(it,4)
>>> print(iteradors)

(<itertools._tee object at ...>, <itertools._tee object at
.>, <itertools._tee object at ...>, <itertools._tee objec
at ...>)
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>>> for i in next(its):
for j in next(its):
print (’ ({},{})’ .format(i,j), end=’"’)
print ()
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>>>

On iterem sobre un tuple d'iteradors.
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