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3ageM HYKHbI UTepaTOpPbI !

for i in range(10 ** 6):

e B mamaru XPpaHUTCA MHJIJIMOH YHCEJI.

@ MoxHO 0b0iTHCH JIBYMSI.

Heymobubriit criocob:
end = 10 **x 6
i=0
while i1 < end:

i+=1



3ageM HYKHbI UTepaTOpPbI !

[IpaBuibHLBIH c10CO0:

for i in xrange(10 ** 6):



3ageM HYKHbI UTepaTOpPbI !

[IpaBuibHLBIH c10CO0:

for i in xrange(10 ** 6):
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3ageM HYKHbI UTepaTOpPbI !

[IpaBuibHLBIH c10CO0:

for i in xrange(10 ** 6):

xrange B Python 3
Python 2 | Python 3
range -
xrange range

o [Touemy sToT KON paboraer?
o [1e MOXKHO HCITOJTB30BATH UTEPATOPDI?

e Kak coszyaBaTh nutrepaTopsr?!



['eneparophl
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[IpocToit renepaTop

def g():
yield 1
yield ’abc’
yield [1, 2, 3]

for x in g(O):
print x

abc
[1, 2, 3]

6
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['eneparop range

def myrange(begin, end, step):
current = begin
while current < end:
yield current
current += step



['eneparop range

def myrange(begin, end, step):
current = begin
while current < end:
yield current
current += step

myrange(0, 5, 2)

<generator object myrange at ...

list (myrange(0, 5, 2))

0, 2, 4]



CxeMa paboOThI TeHEPaTOpPOB

Bri3os dbynknun-reneparopa:

o [losunusa = Havayio pyHKIII

HeobxomuMo o1/1aTh 04epeiHON 9JIEMEHT:
o Hauwarpb ncnonnenue pyHKIMYU ¢ TEKYIEl MO3UIUN
e Ecym BcTpermiicsa oneparop yield:
e Ormarh aprymeHnT oreparopa yield
o OCTaHOBUTH UCIIOJTHEHUE
o 3alOMHUATH TEKYIIYIO [TO3UIIHIO

o Muave cooOuTh, 4TO HOJIBINE JIEMEHTOB HET.
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['eneparop ciaydafinoi JJIMHDI

def random_length_repeat(obj, prob):

while True:
if random.random() < prob:
break
yield obj



['enepaTop caydaiinoit JIMHbI

def random_length_repeat(obj, prob):
while True:
if random.random() < prob:
break
yield obj

list(random_length_repeat(’a’, 0.2))
list(random_length_repeat(’a’, 0.2))
list(random_length_repeat(’a’, 0.2))

[)a), )a), )a)]
(]

[3a), 7a)’ )a7’ )a7:|
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['enepaTopible BhIparkeHns

Cruckosoe BbIpaKeHue

[2%x + 1 for x in range(5)]

1, 3, 5, 7, 9]
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['enepaTopible BhIparkKeHns

Cruckosoe BbIpaKeHue

[2%x + 1 for x in range(5)]

1, 3, 5, 7, 9]

FeHepaTopHoe BbIpazKE€HHE

(2*%x + 1 for x in range(5))

<generator object <genexpr> at 0x7£847£233d70>

list((2*x + 1 for x in range(5)))

Bk G i El
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['enepaTopible BhIparkeHns

CrmckoBoe BbIpaskKeHne

sum([len(w) for w in words])

l'eneparopHoe BbIparkeHne

sum((len(w) for w in words))

VipoleHHoe reHepaTopHOe BhIPaXKeHHe

sum(len(w) for w in words)

11/35



Teparopsl, Teopusi

/ 35



[TocsieioBaTeILHOCTD

ITocaedosamenvrocmo (sequence) — yropsOYeHHbIH HAGOD
00'bEKTOB, K 3JIeMEHTaM KOTOPOI'0 MOXKHO OOpaIiaThCs 110
WHJIEKCY.
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[TocsiejoBaTEILHOCTD

ITocaedosamenvrocmo (sequence) — yropsOYeHHbIH HAGOD
00'bEKTOB, K 3JIeMEHTaM KOTOPOI'0 MOXKHO OOpaIiaThCs 110

NHIEKCY.

JLo/2KHBI OBITH OIpeIesIeHbI OlEePAIUN:

) len

o __getitem__ (/11 UHJIEKCOB)

[Ipumepnr:
o list
@ tuple

@ str

13 /35



for Juis nocseioBaTe/ILHOCTEN

Yro numuTnpyem

for x in sequence:
action(x)

14 /35



for s nocjiejioBaTe/ILHOCTE

Yro nmuTupyem

for x in sequence:
action(x)

def for_sequence(sequence, action):

length = len(sequence)
i=0
while i < length:
X = sequence[i]
action(x)
i+=1

35



VTepupyemble 1 UTEPATOPHI

Hmepupyemoe (iterable) — ynopsimoaeHHbIH HAOOD
00BEKTOB, 3JIEMEHTBI KOTOPOI'O MOKHO II0JIy9aTh MO
OJTHOMY.
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tepupyemMble 1 UTepaTOpPhLI

Hmepupyemoe (iterable) — ynopsimoaeHHbIH HAOOD
00BEKTOB, 3JIEMEHTBI KOTOPOI'O MOKHO II0JIy9aTh MO
OJIHOMY.

JomxHa OBITH OIpejie/ieHa olepalus __iter__
(Bo3BpAIIaeT UTEPATOD ).
Hmepamop (iterator) — o0beKT, IPEJACTABIISIIONIMI TOTOK
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HomkHa GbITH OlpejiesieHa ornepanus next (Bo3spariiaer
OYepeJIHOMN JJIEMEHT ).
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tepupyemMble 1 UTepaTOpPhLI

Hmepupyemoe (iterable) — ynopsimoaeHHbIH HAOOD
00BEKTOB, 3JIEMEHTBI KOTOPOI'O MOKHO II0JIy9aTh MO
OJIHOMY.

HomxHa OBITH OIpejie/IeHa olepalus __iter_
(Bo3BpAIIaeT UTEPATOD ).

Hmepamop (iterator) — o0beKT, IPEJACTABIISIIONIMI TOTOK
JAHHBIX.

HomkHa GbITH OlpejiesieHa ornepanus next (Bo3spariiaer
OYepeJIHOMN JJIEMEHT ).
Oxkonyamnue 1oroka: uckjovdenne Stoplteration

15 /35



for juia iterable
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for s iterable

Yro mmuTnpyem

for x in iterable:
action(x)

def for_iterable(iterable, action):

iterator = iter(iterable)
try:
while True:
x = next(iterator)
action(x)
except Stoplteration:
pass

16 /35



Ko juis iterator

class MyRangeIterator(object):

def

def

__init__(self, end):
self.end = end
self.current = 0
next (self):

if self.current == self.end:
raise StopIteration()

result = self.current

self.current += 1

return result
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Ko jurs iterable

class MyRangeIterator(object):

class MyRange(object):
def __init__(self, end):
self.end = end
def __iter__(self):
return MyRangelIterator (self.end)
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IcTomenne reneparopon

x = MyRange(5)
print list(x)
print list(x)
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IcTomenne reneparopon

x = MyRange(5)
print list(x)
print list(x)

[O, 3 2’
L

1 3, 4]
O) 1, I 3 ]

, 4
y = myrange(0, 5, 1)

print list(y)
print list(y)

[0, 1, 2, 3, 4]
[
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VTepupyemble 1 ucTOIIEHNE

ITocnemoBaTeIbHOCTD

o Hrepupyemoe

@ He ucromaerca
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repupyemble 1 ncTOIIEHNE

ITocnemoBaTeIbHOCTD

o Hrepupyemoe

@ He ucromaerca

Nrepupyemoe, HO He TTOCTETOBATETBHOCTD

e Mozket ucromarbes (reHepaTophl)

e Mozket He ncromarhcs (Xrange)
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repupyemble 1 ncTOIIEHNE

ITocnemoBaTeIbHOCTD

o Hrepupyemoe

@ He ucromaerca

Nrepupyemoe, HO He TTOCTETOBATETBHOCTD

e Mozket ucromarbes (reHepaTophl)

e Mozket He ncromarhcs (Xrange)

Urepatop

e Hlrepupyemoe

o lcromaerca

20/35



VTepupyeMocTh UTEpaTOpOB

X — HUTEpaTop
@ iter(x) BO3BpaImaeTr x

@ X MCTOIIaeTCA



repupyeMocTh HTEPATOPOB

X — HUTEpaTop
@ iter(x) BO3BpaImaeTr x

@ X MCTOIIaeTCA

[Ipumep ucrnob30BaHUSA

def all_equal(iterable):
iterator = iter(iterable)
first_element = next(iterator)
for element in iterator:

if element != first_element:

return False
return True



repupyeMocTh HTEPATOPOB

X — HUTEpaTop
@ iter(x) BO3BpaImaeTr x

@ X MCTOIIaeTCA

[Ipumep ucrnob30BaHUSA

def all_equal(iterable):
iterator = iter(iterable)
first_element = next(iterator)
for element in iterator:

if element != first_element:

return False
return True

(rae ommbka?)



ncrpymenTsl hyHKIIMOHATHLHOTO
TPOrpaMMUPOBaHUSI
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DOyHKIMI map

map (func, iterable)

o [Ipumensier func Ko BceM 3jiemenTaMm iterable.

e BosBparaer crimcok pe3yabTaToB.

map(str, [1, 2, 3])

[71), )2), )37]



DOyHKIMI map

map (func, iterable)

o [Ipumensier func Ko BceM 3jiemenTaMm iterable.

e BosBparaer crimcok pe3yabTaToB.

map(str, [1, 2, 3])
[7 1 ) s 72? s )37]
map -+ lambda — CIHMCKOBbLIC BbIPaKeHUA
map(lambda x: x + 1, sequence)

[x + 1 for x in sequence]



Eie npuMmeps! 11 map

[Tonp3oBaTeb BBOAUT UMCTIAL

12345

CunThIBaHUE CINCKA YHCEJT:

numbers = map(int, raw_input().split())

[logcuer mumH CJI0B B TEKCTE

text = ’Dog barks cat meows’
map(len, text.split())

[3, 5, 3’ 5]



QyHKIId enumerate

enumerate(iterable)

e Hywmepyer ssiemenTsl B iterable

e Bosspaiaer ucromaemoe nrepupyemoe
(BHe 3aBHCHMOCTH OT MCTOIIAEMOCTH iterable)

for index, el in enumerate([’a’, ’b’, ’c’]):
print index, el

N = O
O T W
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Oyuknus filter

filter (func, iterable)

(] BbI‘H/IC.HHeT 3Ha4YeHUue func JJId BCEX 9JIEMEHTOB
iterable

e BosBpamaer CrimcoK U3 3JIeMEHTOB, JIJIsT KOTOPBIX
dyukius Bepuysia True

filter(callable, [[], int, (), abs])

[<type ’int’>, <built-in function abs>]

26 /35



Oyuknus filter

filter (func, iterable)

(] BbI‘H/IC.HHeT 3Ha4YeHUue func JJId BCEX 9JIEMEHTOB
iterable

e BosBpamaer CrimcoK U3 3JIeMEHTOB, JIJIsT KOTOPBIX
dyukius Bepuysia True

filter(callable, [[], int, (), abs])
[<type ’int’>, <built-in function abs>]

filter + lambda — CIHUCKOBBLIEC BLIPaKCHUSI
filter(lambda x: x % 2 == 0, sequence)

[x for x in sequence if x % 2 == 0]

5/ 35



Oyuknus reduce

reduce(func, iterable)

e Ecmma, b, ¢, ... — sjileMeHTDI
MIOCJIEIOBATEIBHOCTH, TO (DYHKITUS BHIYUC/IACT
func(func(func(a, b), c)...)

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

reduce(lambda x, y: x + y, 1)

15
reduce(lambda x, y: x * y, 1)

120



bubanoreka itertools
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repaTopible aHaJI0TH

imap(func, iterable)

o Ureparopublit anajor map

izip(p, q, ...)

o Ureparopusblit anajor zip

ifilter(func, iterable)

o Ureparopusrit anajor filter

35



Kombunaropable QpyHKIUN

product(p, q, ...)

e JlekapToBO IIpOU3BEICHUE.

@ DKBHUBAJEHTHO MHOTOYyPOBHEBOMY for.

30/35



Kombunaropable (pyHKINN

product(p, q, ...)

e JlekapToBO IIpOU3BEICHUE.

@ DKBHUBAJEHTHO MHOTOYyPOBHEBOMY for.

print list(product(’AB’, (1, 2, 3)))

(ca, 1, CA, 2), CA, 3),
B>, 1, (B’, 2), (’B’, 3)]
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Kombunaropable QpyHKIUN

[Ipumep ncnosib3oBanus product
table = [[1, 2], [3, 4]]
rows = xrange(len(table))
cols = xrange(len(table[0]))
for r, ¢ in product(rows, cols):
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Kombunaropable (pyHKINN

[Ipumep ncnosib3oBanus product
table = [[1, 2], [3, 4]]

rows = xrange(len(table))

cols = xrange(len(table[0]))

for r, ¢ in product(rows, cols):

Jpyrue komOuHATOPHBIE (DYHKITUN:

@ permutations()
@ combinations()

@ combinations_with_replacement ()
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[Tpeobpazopanust
islice(iterable, begin, end, step)

e Amnajiormuno onepanuu [begin:end:step]

print list(islice(xrange(10), 3, 7, 2))

[3, 5]
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[Tpeobpazopanust
islice(iterable, begin, end, step)
e Amnajiormuno onepanuu [begin:end:step]

print list(islice(xrange(10), 3, 7, 2))
[3, 5]

chain(p, q, ...)

o [locemoBare/IbHO UTEPUPUPYETCH IO JIPYTUM
nrepaTopaMm

print list(chain(xrange(3), ’abc’,
xrange(5)))

(o, 1, 2, ’a’, ’b’, ’c’>, 0, 1, 2, 3, 4]



beckoneunble nTepaTopPhI

count (n)

e Apudmermdeckast MpOrpeccusi, HAYNHAs C 1

print list(islice(count(10), 5))

(10, 11, 12, 13, 14]
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beckoneunble nTepaTopPhI

count (n)

e Apudmermdeckast MpOrpeccusi, HAYNHAs C 1

print list(islice(count(10), 5))
(10, 11, 12, 13, 14]

cycle(iterable)

o [lukmyeckn MOBTOPSIET 3/IEMEHTHI iterable

print list(islice(cycle(’abc’), 5))

[7a), 7b), ,C,, )a)’ 7b7:|
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Pasznble npumMepbl

OOBIYHBII KO/I
def smth_loops(width, height, depth, ...):
# do smth for all elements
for i in xrange(width):
for j in xrange(height):
for k in xrange(depth):

Ko B ctute pyHKIIMOHATIBHOIO TTPOrPAMMUPOBAHUST

from itertools import product

def smth_loops(width, height, depth, ...):
shape = [width, height, depthl

for i, j, k in product(*map(xrange, shape)):
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Pasznble npumMepbl

[I'pynnupyem ssiemenTsl Ha 6JI0KH (DUKCUPOBAHHON JIJTUHBI

from itertools import izip_longest

def grouper(iterable, n, fillvalue=None):
args = [iter(iterable)] * n
return izip_longest (*args,
fillvalue=fillvalue)

list(grouper (’ABCDEFG’, 3, ’x’))

[(’A’, ’B’, ’C’), (’D’, ’E’, ’F’),
(’G’, 7X’, ’X’)]

35 /35



