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oboooobooboobooooobobobooboooobon pyhonODO0O0OO0OO0O0OOOOOO:0OO
gooooo

gboodoooobooboooooboooobooooobo;ooboooboooboooooboooboboobooon
Ub0O000PythonODOOODOODO next () UOODOOOOOOOOOOOODOOODOOOOOOOOOO
Ub000o0o0o00o0bD0b0bo00o0bOoDbD0bD0bOn next() OO0 StopIterationdDOOO
goooobooooboboobooooooooobooobooobo;ooboobooboobooobooaon
gboooooobooooobooooon

ubbodibd iter(y dbooooboooobobobbobboobobooboboobaobaoooa
ob0000o0b000o00o0o0o0b0o0oD0000DO TypeError 000000 PythonO0 OO OO
gbooooooooooobooooooobooooooooooboboobooboobooboobooono
obooooboobooooobob booboo obooboobooooooboon

gogbgooboooboboobooboobooboon:

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

>>> it = iter (L)

>>> print it

<...lterator object at ...>

>>> it.next ()

1

>>> it.next ()

2

>>> it .next ()

3

>>> it.next ()

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

StopIteration

>>>

Python OO OODOOO0OO0OOOO0DOOO0OO0O0OOODOO0DOO0O0O0OOO0DOO0O0O0O0O forOOOO for X
in YOOOOOYOOODOOOOOODOOOD iter() DO0O00OO0ODOOODOOODOOODOOOOOO
gboboobooboooooobooooooboon:

for i in iter (obj):
print i

for i in obj:
print i

000000 1ist () O tuple() DOOOOOOOOOOODOOOOOOOODOOOOODOOOOOO
gboooog:




0000ooO0oOooo HOWTO, OO OO 2.7.47

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

>>> iterator = iter (L)
>>> t = tuple(iterator)
>>> t

(1, 2, 3)

gdgbogboobgobooboobooboobo:.-boobooNOooboooooooaoooao
gobobobobooN-Ooboobooboobooboon:

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

>>> iterator = iter (L)
>>> a,b,c = iterator
>>> a,b,c

(1, 2, 3)

gbbdbdlbOmax () Omin() UOOOOO0OO0OOOOOO0OOOOOOOOOOOOOOOOO0OO
goboobdd in0O not inO00O00OO0D0O0OD0O0OO0D0O0ODOO:X in ODOOO0OODOOODOO
gboobooooboob Xoboobooooboooboooooboooooooooobooooo
O00O0O:max(),min(),not inO0000000000COO000O0O0 XOOOOOOOoOOoOooOOao
UinO04000ooogogogn

gboooooboooboobooooooooobooboobsboobooboboooboooOobooboaoon
uboboooobobooobooboooooobOooboooooboobooobooooboOoboooooooboon
Ub0oobOoo0obO0obobo0bo0obbo0b0d next () DOOOoOoOoOooOOODOODOOOOODDOOO
ooboooooooooooobooooboboooobUoobooooboooobDobooooDoOoo
gbooooboboooboobooooboboooboobooon

21 000000000O00DO0O

uboooooboooobOooboobo0ooboobbooooo0oboOoobOOo0o0ob0g PythonOOOO
gboboooboboooooboboooboboooobobobooooboooooDo

gbobod iter(y0b0oO0O0ObDOO0OOODOODOOOODOODOOOOODOO:

>> m = {'Jan': 1, 'Feb': 2, 'Mar': 3, 'Apr': 4, 'May': 5, 'Jun': 6,
. '‘Jul': 7, 'Aug': 8, 'Sep': 9, 'Oct': 10, 'Nov': 11, 'Dec': 12}
>>> for key in m:

S print key, mlkey]
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Feb
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Apr
Jun
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May
Nov 11
Dec 12
Oct 10
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gbooooboboooooboooobobooooboobooooobooooboboooboobon
gbooooogooo
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ubd iter() U00000OOOOO0OOOOOOOOOOOOOODOOOOODOODOOOOOOOnOO
goobooobbooouoboooboobboob0oobbOoobOodl iterkeys (), itervalues(),
iteritems () UO0OD0OO0O0OO0ODOO0OO0OOOOOOOOCOODOOOO

OO0 diet () UOOODOOODOOOODO (key, value) DOOOOODOOODOOODOOODOOOOOO
goboooooon:

>>> L = [('Italy', 'Rome'), ('France', 'Paris'), ('US', 'Washington DC") ]
>>> dict (iter (L))
{'Italy': 'Rome', 'US': '"Washington DC', 'France': 'Paris'}

U0000000b000 readline () DOOO0OOOOOOOODOOOODOOODOOOOOOOOODOO
oboboooooboooooboboooooboboooboooboon:

for line in file:
# do something for each line

goboobobooboobooboobooboooooboboobbooboobooong:

S = set((2, 3, 5, 7, 11, 13))
for i in S:
print i

8 020 0O0O0aoO (iterator)
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gbobooooboobooooobobooooob 200muoboocobOOobOoooobOoboooboOoono @
gbooooooboboooobooboboboobooobooooooboboooboooDoboboboobDoDboo
gboooobobooooobooooboboooobooboooooboooobobooobooobon
oon

UboboobOoboobooooo@OobOlstcomp O0genexpl) 0 O00OODOODOODOOOODOOO
000000000000 00000000 Haskell (https://www.haskell.org/) DO 0ODOO0O000O0DODO
gboooobobooooobooooboboooobooboooboobooog:

line_list = [' 1line 1\n', 'line 2 \n', ...]

# Generator expression —-—- returns iterator
stripped_iter = (line.strip() for line in line_list)

# List comprehension —-- returns list
stripped_list = [line.strip() for line in line_list]

obooooooboooogoob »ift"0oobooooooooboon:

stripped_list = [line.strip() for line in line_list
if line != ""]

00000000000 PythonOODODDOOOOOD; stripped-1ist0000000O0O0DO0ODOOO
obooooboobooooobooooboobooooboboooooboooobooboooooboon
obooogooboooooooboooobobooooboboboooobooooboboboboobooobon
goooooooooooboooboobooobboobboboogooooobDooboDooDbooDbooDo
gbooooboboooooboooobobooooboooo

oboooobooooooo»yroocobooboooooooooboo roooboboooboooboooon
gogobooobgoob:

( expression for expr in sequencel
if conditionl
for expr2 in sequence?2
if condition2
for expr3 in sequence3 ...
if condition3
for exprN in sequenceN
if conditionN )

gboooooooboooooboboooo(@oobooboo)yoboboboooooo

00000000 expression0 00000000000 OOOODOOOOO if00000000O0O0
00000;000 conditionO0O0O0ODODODO expression0000000O0O0O0O0OOODODOO
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ggbgobaoboaboabuoobouoobobobobooboaobuoobooboooobboaoboa
gogbooobgooboobobboobooobooboobooobon:

obj_total = sum(obj.count for obj in list_all_objects())

for...in0 00000000000 DODOODOODOOODOOODODOOOOOOODOOODODOOO
0000000000000 O0DOO00O0 0000000000 bO000OO0DO00O00bOoOOoDoOoOooOooDa
O000000O0 sequencel UOUODOOODOODOOODOO sequence2000000O0O0OOOOODOO
sequencel 0 sequence2 00000000 ODOMO sequence3 00 00OOOOONO

goo0bDo0o0oooo0oO0oooOo0o0ooDOo0oooooo0o0 pythonODOOODOOOOODOOO:

for exprl in sequencel:
if not (conditionl):
continue # Skip this element
for expr2 in sequence2:
if not (condition2):
continue # Skip this element

for exprN in sequenceN:
if not (conditionN) :
continue # Skip this element

# Output the value of
# the expression.

gboooon fer...in000000 if00000000OO0O0ODOO0ODOOODOOOOODOOOOOO
oboooobooboooo3boooboobooooobooooboobonuonn:

>>> seql = 'abc'
>>> seqg2 = (1,2,3)
>>> [(x,y) for x in seql for y in seqg2]
((ta', 1), ('a'y 2), ('a', 3),
('b', 1), ('b', 2), ('b', 3),
('‘e¢', 1), ('c', 2), ('c', 3)]

Python OO DODOOODOODOOOOODOODO expression0000O00OO0O0ODOODOOOOODOO
gboooobooboooboobooooboboooobobooobooboooobon:

# Syntax error

[ x,v for x in seqgl for y in seqg2]

# Correct

[ (x,y) for x in seqgl for y in seqg2?]

10 030 0000dooooooooooo
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obooooooboboooboobobooobooboboooooboOobooooooboobooooooboon
gbobooooobooooobobooooboboboobooboooo

Python0 COODOOO0O0O0DOOOOOO0ODOODOOOOOOODOOOOOOOOODOOODODO
oboobOooOoobooobooboboOoobbo0oonoOonD retcuvrnd00o0oOoooOoOoOOoOoOOO
gboooooobobobooobooboboobooooboooobooboboobooDoDoboobooobooDboo
gbooooboobobooobooboobooooboobooooobooboooobooboooooboooboon
gbobooooboooobobobooooooobooboboboboooooooboOoboboooooboOon
obooboooooboooogo;ooobobooobooboooboooboobooooobooboooooonon

gogboobobobooboobooboobooog:

def generate_ints(N):
for i in range(N):
yield i

yvieldOOOOOOOOOOOOODOOOODOOOOOODO;PythonO bytecode OOODOOODOOOOMO
gbooooooboooooboboooobooboon

gbooooboboooboobooboooboobooboooooobboooobooboobooobooboon
uboooobOoboboOobOn yieldOOOOOOOOODOOOOODO return0000000 10
00000000 yieldD return000000000 yieldOOOOOOODOOOODOOODOOOO
gboooboobooboboobooobooooooobDoboobo0bobOoDD next()ooogno
gboooobooooboooo

00 generate_ints () DO00O0O0DO0O0OOOOOOODOOO:

>>> gen = generate_ints (3)
>>> gen
<generator object generate_ints at ...>

>>> gen.next ()

0

>>> gen.next ()

1

>>> gen.next ()

2

>>> gen.next ()

Traceback (most recent call last):

File "stdin", line 1, in <module>
File "stdin", line 2, in generate_ints
StopIteration

000 for 1 in generate_ints(5) 0 a,b,c = generate_ints (3) DO0OO0OOOOOOOOO

ugboobodoboiol recurnggbooboooboboboobobooboboobaoboooa
0O return 000000000000 O0O00O0O0OD0OO0O00O0ODOODOOOOOO0O0OOODOODOO
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gdbobdd return 500000000 returnddodoogodboooboogonouaanbood
gbooboooooooobOodibO stopIteration0UOD0OUOOOOOOOO0OO0OO0OOODOODOO
gbooooooboooo

obooooboobooooobooooboobooooboobooooobobooobooboooooon
oboboooooooboooooobobbo0oooooobooDooDOoDbODOg self.ocountd 00O
U0 next () O0O0O0ODO self.count 0000000000000 O0O0O0OOOOOOOOOOOOOO
gbooooboboooooboooobobooooboboooooboooobooboooooboon
obooog

Python 0O O0D0O0O00DO0OO00OO0O0D0DOOODOD test_generators.py00000000O00DO
o00DOo000ooOoO0O0O0O0000O0000DD (e-orden) D00O00D0OOO0O0O0ODOOOODOOD

# A recursive generator that generates Tree leaves in in-order.
def inorder(t):
if t:
for x in inorder (t.left):
yield x

yield t.label

for x in inorder (t.right):
yield x

0000 test_generators.py UOON-QueensJ0 (Nx NOODODOOOOOOODODDODOODOOOO
000000 NODQOODOODOODOO)ODODOODOODOO Nx NOOOOODOooOooooooboboo
0ooo0ooOo)oooooooooooooo

41 000000 DOO0O0OO

Python240000000000000000000O0O0OO0O0OO0OOODOOODOOODOOOODO
gbboobooooboooboooobooooooooobooobooOoobooOooboOoooOoboooooboooonon
ggbogoboobobobobbobbobbobobobbooboobbobooboobooboaoboa
gobgoboboooboobobobbobooboobooboobooboobobooboon

Python2500000000000000000000000O0O00 yieldOOOOOOOOOOOOOO
obooooobooooboooboooon:

val = (yield 1)

gobgbooobobodgboobdalb yielddbOodob oo obgooboboobooboaboa
goboobooboobooobobobobooboobooboobooboobboobobooboo
gboooooao

(PEP34200000000000000O00DO0O0O0OODO0O0O yielda-ODOOODOOOOODOODOOOO
gboobobobobobobobob0obo0ob0oobonOn val = yield 100000000 val
= (yield i) + 12000000000CO0O00O0O0COOODOOOCOOOOOO)

ob0o00bOoo00O0b0oO0b send()y DOOOOOO0OODOOOOOOODOOODOOOOODOOOOOO
U0 yieldOOODODOOO0ODOOO0O00DO next() UO0O0O0OD00ODOO0 yieldd NoneOOOOOO

12 040 000000 (generator)
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obobooo1oobooooboobobooooobooboooooobooboooooboobobooooon
goobgd

def counter (maximum) :

i=20
while i < maximum:
val = (yield 1)

# If value provided, change counter
if val is not None:

i = vwval
else:

i+=1

gbooooooboooooooDao:

>>> it = counter (10)

>>> print it.next ()

0

>>> print it.next ()

1

>>> print it.send(8)

8

>>> print it.next ()

9

>>> print it.next ()

Traceback (most recent call last):

File "t.py", line 15, in <module>

print it.next ()

StopIteration

vieldd NoneUDOOOOODOOODOODOOODOODOODODOODOODODOOODOODODO
gbbobOoob0ooooboobO0obobo0obo0obOonn send() OOODOOODOOOOODOOODOOO
goboooooboooooboobooooon

gobopoboobb send() DODOOODOODOOODOODOODOO:

* throw (type, value=None, traceback=None) D00 0O0O0O0D0OO0OOO0ODOOOOOODOO
00;00000000000000DO000000000O yvieldOOOODODOODDOOOOD

e close () DOOOO0ODOOODO GeneratorExit OO OOODOOODODOOODOOODOOOOOOOO
0000000000000 D00000 GeneratorExit O StoplIterationd OO OQOoaod
0oo0;000db00do00dbo0fdbodb00db000b00odb000db00dbd RuntimeError
000000000 cleose() DOODODODODOO GCOODOOOOOOODODOOO

GeneratorExit U0 0000000000 OO0OO0O0OO0OO0OO0OO0O0O00O0O GeneratorExit
goooooooog try: ... finaly: OOO0OOOOOOOO

goboobobooboobooboobobbobboobooboobooboooboobboboo
gboooooaoo

ubboobooooboobo booooobooboobooboobooobooobooOobooooboooboooooooan
goo@oooO)obooooooooO (retcurn0)00oooooOoOobOOOODOODOODOOO
U (vieldd)OOOOOOOOODOOOODOODOOOO

41, 00000O0OOOOOO 13
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obobooobooboooooboooobooboooboobobobooboobooooDbon

Python OO ODOODOOO map () O filter() OODOODOODOOODOODODO;O00D0O00O0O0ODOO
gbooooobooboooobobooooobobooooboaoobo

map (£, iterA, iterB, ...) 0 f(iterA[0], iterB[O0]), f(iterA[l], iterB[1l]),
f(iterA[2], iterB[2]), ...0000000000

>>> def upper(s):
return s.upper ()

>>> map (upper, |['sentence', 'fragment'])
['SENTENCE', 'FRAGMENT']

>>> [upper(s) for s in ['sentence', 'fragment']]
['SENTENCE', 'FRAGMENT']

obo0ooo0oob0oobo0obo0ob0ooO00o0O000O000000 itertools.imap() OOOOO
gboobogboobobobooboboboooobobobob;,gbuobodobdbol itertools
gobgobobooboooboooo

filter (predicate, iter) 000000000 O00O0O0O0O0ODOOOOOCOCOOCOOOODOODOO
000000000 predicate D00 0000000000 DOOOOO0OOODODOOO; filter() O
gbooooooboooboooboobooooobobobooogooboo

>>> def is_even (x):
return (x % 2) == 0

>>> filter (is_even, range(10))
[0, 2, 4, 6, 8]

goboobooobooooboooboog:

>>> [x for x in range(10) if is_even(x)]
(0, 2, 4, 6, 8]

filter () O itertools O00OO0O0OOOO0OOOOODO itertools.ifilter() D00OOO0OO
00000 itertools.imap () UOODOOOOOOOOOOOOOOOO

reduce (func, iter, [initialwvalue]) 0000000000000 OOOCOOOOOODOOO
gobabogbobbobobobooboobuobboboobuobibobdl itertoolsOUonog
gooooodbobonD fuvnec 00000000000 0O0ODOOOO0O00O0DO0ODOOO reduce() g
gbooooooooonb AOBOODODO func(a, By DOOOOODOOOOOODOOOOCOOOO
O func(func(A, B), C) 0000000000 OOOOOOOOOOOOOOOOOO...... oood

14
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gobooooooobobooooooboboobbbodoooobbbooooon TypeError
OJ00000 initialwvalueOOOOOOOO func(initial_value, A) O0OOO0OOOOO0OO
oOooooo

>>> import operator

>>> reduce (operator.concat, ['A', 'BB', 'C'])
'ABBC'

>>> reduce (operator.concat, [])

Traceback (most recent call last):

TypeError: reduce () of empty sequence with no initial value
>>> reduce (operator.mul, [1,2,3], 1)

6

>>> reduce (operator.mul, [], 1)

1

operator.add() U reduce () U0UODODOO0O0O00O0OODOODOODOODOOOOODOODLOOODOOO
gboooobobooobobo sum() OOODOOOOODOOOOODOO:

>>> reduce (operator.add, [1,2,3,4], 0)
10

>>> sum([1,2,3,4])

10

>>> sum([])

0

0000000000 reduce() DO0O0O0OO0OO0D0O0O forO0b0o0o0oooobooboOonooonoonboOn
gooo:

# Instead of:
product = reduce (operator.mul, [1,2,3], 1)

# You can write:

product = 1

for i in [1,2,3]:
product = 1

enumerate (iter) OO0 000000000 OO0OODOODOODOODOODOODODOOO2-0000000
goo

>>> for item in enumerate(['subject', 'verb', 'object']):
. print item

(0, 'subject')

(1, 'verb'")

(2, 'object')

enumerate () U0 O0ODO0O0OOD0OO0OO0O0O0DOOO0OOODOOOOO0OODLODOOOODOOO:

f = open('data.txt', 'r'")
for i, line in enumerate(f):
if line.strip() == "'':
print 'Blank line at line #

R

sorted(iterable, [cmp=None], [key=None], [reverse=false]) UO0OOOOOOOOO
O0000000oooooboooobobooooOooog cmp, key, reverse 00000 .sort () OOO
gooooooooooo

15
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>>> import random

>>> # Generate 8 random numbers between [0, 10000)
>>> rand_list = random.sample (range (10000), 8)

>>> rand_list

[769, 7953, 9828, 6431, 8442, 9878, 6213, 2207]
>>> sorted(rand_list)

[769, 2207, 6213, 6431, 7953, 8442, 9828, 9878]
>>> sorted(rand_list, reverse=True)

[9878, 9828, 8442, 7953, 6431, 6213, 2207, 769]

(0OO0D0OOO0ODO0OOO0DO0 Python wiki O Sorting mini-HOWTO O O O : https://wiki.python.org/moin/
HowTo/Sorting (OO : Python Wiki OO OO DOOODOOOO0OOO0ODOOO0OOO PythonODODOOODDO
JO000D0000 sortinghowto)

00000 ““any(iter)*’,all (iter) Oiterable 00D 00000000 any () OOO0D0O0OOO0OOOO
OTrue00O0 all() DOO0OO0OO0O0DOO0OO True OOOO:

>>> any ([0,1,01)
True

>>> any ([0,0,0])
False

>>> any ([1,1,1])
True

>>> all([0,1,0])
False

>>> all([0,0,0])
False

>>> all([1,1,1])
True
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el UUOOUOOUOODONO

oboooooobobooooboobobooooobobooooooboboooooooboobooooooboon
goboooooboooooobooogobobooogoo

gbooooboboooooboooobobooooboobooooobobooobobooobooobon
oooo:

stripped_lines = [line.strip() for line in lines]
existing_files = filter (os.path.exists, file_list)

gbbooooobooobooooboooboooboobooboooboOobooOob0oob00n lambda O
000 lambdaO0OOOOO0O0O0OOO0OO0ODOOOCODOOOOODOOOOOOODOOOOODOOOOOO
gooo:

lowercase = lambda x: x.lower ()

print_assign = lambda name, value: name + '=' + str(value)

adder = lambda x, y: xty

oboboooboobooobogb det00b00oboOooooboOoOO:

def lowercase (x):
return x.lower ()

def print_assign (name, value):
return name + '=' + str(value)

def adder(x,y):
return x + y

gbobOooooooooooooooobooooooo;,bob00o0000o00b0b0o0nbgn lambda
oboboooooboooogd

gogobbooobbooobDbb lambda 00 OO0O0DOOOO0OO0ODODODOOOODOOODODOOO
ggboboobooboobobooboboobobobobOoboOong 1if... elif... elsel try...
except U0 OOOOO0O000OOOOODOOO0OD lampdaOOOOOOOOOOOODOOODOODOO
goobooboooobooboboooboboboboooooobooboboboobobobobo
gooooooooo!

total = reduce(lambda a, b: (0, a[l] + b[l]), items) [1]

gbobodobbOoooooboobbooooooboooobo0ooboboooobo0oobboOoboOn det
oboooooobooooobooboooooon:

17
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def combine (a, b):
return 0, a[l] + b[1l]

total = reduce (combine, items) [1]

gobonD fordboobooboobonob:

total = 0
for a, b in items:
total += b

obo0o0 sum() OOOOOOODOOOOOOOOOOOODO:

total = sum(b for a,b in items)

O00000 reduce() DOOOO0O0ODOOODO fordboooOonOobOOoOoOoOobDOoOOOO
Fredrik Lundh 0 00 lampbda OO0 0O00O0O0O0OO0OOO0OO0OODOOOOODOODOOOOODOOOOODO:
) obooooood
2y joboooobooboooobobooooboooboooboooboo
3) 0000000000o0obOoO0ooooDoO0oooooooooooo
4) 000000000 defOOOOODOOO
5 5 0boooogoo

gbooooboboooooboooobobooooboboooooboooobooboooooboon
obooooooboooon

18 060 000dOOOOOOO
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itertools 00000000000 OOODOODOODOOOOOOOOODOOOOOOODOODOODOOO
gobobobgoobooboboobboobooboobooboobobboboobn

gbooooboobooboobooboooobobooooa:

 JbO0obooboobuooboobobboobobooboa

gbooboobooooboboooogon

gboooooboooooboooooooon

- JO0O0DbOO0O0DbLO0DOObOoObOoDO

71 0000000OO0O0OO

itertools.count(n) O0O0O0 10000000O0C0O00O0OO0O0DOOCOOCOOOCOOOOOODOOOO
gbooooboboobOobOoOonog:

itertools.count () =>

o, 1, 2, 3, 4, 5, 6, 7, 8, 9,
itertools.count (10) =>

10, 11, 12, 13, 14, 15, 16, 17, 18, 19,

itertools.cycle(iter) OO00OO0OO0OO0OO0O0OO0OOO0OOOO0OOOO0ODOOOO0DOOODOOOOOOOOO
gogbgoboboooboobbooboobn

itertools.cycle([1,2,3,4,5]) =>
1, 2, 3, 4, 5 1, 2, 3, 4, 5,

itertools.repeat (elem, [n]) 0000000000 nO00O0O0O0O0nOO0O0O0O0C0OOCOO
gooo

itertools.repeat ('abc') =>

abc, abc, abc, abc, abc, abc, abc, abc, abc, abc,
itertools.repeat ('abc', 5) =>

abc, abc, abc, abc, abc

itertools.chain(iterA, iterB, ...)000000O00O00DOO0DOOOOODOOODODODOO
gboooooooooooobooobooobooboobooobobooboobOoobooboobooono

itertools.chain(['a', 'b',
a, b, ¢, 1, 2, 3

19




00000o0oO00ooo HOWTO, OO OO 2.7.47

itertools.izip(iterA, iterB, ...) 0000000000000 O0OOOOOODOOOOOOO
oOoo0:
itertools.izip(['a', 'b', 'c¢']l, (1, 2, 3)) =>

(‘a', 1), ('b', 2), ('c', 3)

ugbooooodn zip() DOOOOOOOOOOOOO0OODLOODLOODLDOOOOOOOObOObODad
goboooboobobooobooo,obboobboobooboboobboobbooboboo
gg@ooobooboooob oobooboooon)

oboooooobobooobooboboooooboobooboooboobobooooboobooooooon
gbooboooooboooooboboooooboboobooobogooo

itertools.izip(['a', 'b']l, (1, 2, 3)) =>
(ta', 1), ('b'", 2)

ggbgobaoboaboabuoobouoobobobobooboaobuoobooboooobboaoboa
goboobooboooboobbobboboboobobboooobooboboboboboobobooboo
gboooooobooooobobooooboobooood

itertools.islice(iter, [start], stop, I[step]) 0000000000 OO0OOOOOOO
00000 stop0OOOOODODODOO stopdOOOOOOOOODOODOOOOOOODONO stop -
start OO0 step 000000000000 O0OOOODOOOOPYtheonOOOOODOOODOOODOOO
000o0o0o0obo0ob0000O0oOgn start, stop, step 0000 OO0O

itertools.islice(range (10), 8) =>
o, 1, 2, 3, 4, 5, 6, 7
itertools.islice(range (10), 2, 8) =>
2, 3, 4, 5, 6, 7
itertools.islice(range(10), 2, 8, 2) =>
2, 4, 6

itertools.tee(iter, [n]) 0000000 0O0OO0DOO;0D0000000000000D0O0000O
000 nO000DOO0OO0O0OO00DODOOOn0ODOOOOO0ODOOOO20000000D000000
gbooooboboooooboooobobooooboboooooboooobooboooooboon
obooooboooooooboooobobooooobobobooboOobooooon

itertools.tee( itertools.count () ) =>
iterA, iterB

where iterA —>
0, 1, 2, 3, 4, 5, 6, 7, 8, 9,

and iterB —>
0, 1, 2, 3, 4, 5, 6, 7, 8, 9,

72 00000000OO0OO

gboooobooboooobobooooboboooobooboooo

itertools.imap(f, iterA, iterB, ...) [O f(iterA[0], iterB[O0]), f(iterA[l],
iterB[1l]), f(iterA[2], iterB[2]), ... 0000000000000O:

20 O 70 itertoolsC 0O OOO
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itertools.imap (operator.add, [5, 6, 5], [1, 2, 3]) =>
6, 8, 8

00000 operator J0000O0O0OPYythonOOODDOOOOOOOOOODODOOODOOOODODOODDOO
000 operator.add(a, b) (UO0OO0OOO)O operator.ne(a, b) (a!=b000)0 operator.
attrgetter ('id") ("id"0000000OOOOOOOOO)DODOODOOOOOO

itertools.starmap (func, iter) UO00OO0OO0O0OO0O0O0OOO0O0OOO0OOODOOCOOOCOOOOOO
gl func() DOODOO:

itertools.starmap (os.path. join,
[('/usr', 'bin', 'java'), ('/bin', 'python'),
('/usr', 'bin', 'perl'), ('/usr', 'bin', 'ruby')])
=>
/usr/bin/java, /bin/python, /usr/bin/perl, /usr/bin/ruby

73 0000000

Ub000O0OobOO000000D00 (predicatey OO0 O0O00O0O0OOO0OCOO0OOOOOODOOOOOOOO
obooooo

itertools.ifilter (predicate, iter) U0OUO0O0OOOOOOOOOOOOOO:

def is_even(x):
return (x $ 2) ==

itertools.ifilter (is_even, itertools.count()) =>
o, 2, 4, 6, 8, 10, 12, 14,

itertools.ifilterfalse (predicate, iter) 000OU0O0O0O0OOODOOOOOOOOOOOOON:

itertools.ifilterfalse(is_even, itertools.count()) =>
1, 3, 5, 7, 9, 11, 13, 15,

itertools.takewhile (predicate, iter) D0OUOUOOO0O0OO0O0O0O0OO0OO0OO0O0O0OO00O0OOO0O
gobgoobooobooboobooboobooboobooo

def less_than_10(x):
return (x < 10)

itertools.takewhile(less_than_10, itertools.count()) =>
o, 1, 2, 3, 4, 5, 6, 7, 8, 9

itertools.takewhile(is_even, itertools.count()) =>
0

itertools.dropwhile (predicate, iter) DUOUOO0OO0O0OO0OO0O0OOOO0O0O0O0O0O0DOOO0O0OO0O
goboooboobooboooboboobob

itertools.dropwhile (less_than_10, itertools.count()) =>
i0, 11, 12, 13, 14, 15, 16, 17, 18, 19,

(ooooooo)
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(COOO0O0OO00o00)

itertools.dropwhile (is_even, itertools.count()) =>
i, 2, 3, 4, 5, 6, 7, 8, 9, 10,

74 00000000000

0000000000 itertools.groupby (iter, key_func=None) DOOOOOOOODOOO
00 key_func(elem) U0 O0OO0O0OOOODOOOOOOOODODODODOODOOODDOODOODOOOO
00o00o0ooooooooDoooooooDOoooooooDoooo

groupby () DOO0OOO0OO0OO0OCOO0O0DOO0O0OO0O0OO0OOOOO0ODOODOOOOOOOOODOODOOOOOn
ogbooooo2-o00bo0booooobooooobooooooobooooooboooobOooboon

city_list = [('Decatur', 'AL'), ('Huntsville', 'AL'), ('Selma', 'AL"),
('Anchorage', 'AK'), ('Nome', 'AK'"),
('Flagstaff', 'AZ'), ('Phoenix', 'AZ'), ('Tucson', 'AZ'"),

]

def get_state ((city, state)):
return state

itertools.groupby (city_list, get_state) =>
('"AL', iterator-1),
("AK', iterator-2),
('"AZ', iterator-3),

where
iterator-1 =>
('Decatur', 'AL'), ('Huntsville', 'AL'), ('Selma', 'AL'")
iterator-2 =>
('Anchorage', 'AK'), ('Nome', 'AK')
iterator-3 =>
('Flagstaff', 'AZ'), ('Phoenix', 'AZ'), ('Tucson', 'AZ")

groupby () U0 DO0DO0OD0OO0OOOO0OOOO0OOOOOOOOOOOOOOObOOObLOoObOoODO
gbooooobooooboobooooboobobooooobobooooboobooooobooboon
000000000 dterator-1 DO0O00000O0D0OOOOiterator-2000000000000000O0OO
oboooo
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Python2.5000 functoolsOOOUOOOUOOOOODOOOODOODOODODODODOUODDOODUODOOO
000000000000 00O000b000000000b0000b000b0b000b0000 functools.
partial () DO GQOQOO

obooooboooboooooboooobooboooooboobooooobobooobooboooooon
oboooddPbython0OO f£(a, b, c)0000D0OOO0OOODODOOODO;£(1, b, c)OODOOO
Ug(b, c)b0obO0oobO0ooboOoobooobOob;000 £ 0b00b000bobo0oooooboooono
gboooobooooboobooooboon

partialjgoogoooog (o, 0OO1, bo2, ... 0000000 1=0001, ODOOOd
ugbo2=0002)00000000000000O00000O0OOO0ODOO0ODOODOOODODODbDOO
gboooobob function0O00OO0OO0O0O0OOO0DOOOOODOO

ggbgobooboboobooboobogboobod:

import functools

def log (message, subsystem) :
"Write the contents of 'message' to the specified subsystem."

o

print ' : ' % (subsystem, message)

server_log = functools.partial (log, subsystem='server')
server_log('Unable to open socket')

8.1 operator 1 0 OO

cperator U0 00O0O0O0OO0ODOOOOOOOOOPYythonDOODOOODOOODOOODOOODOODO
gboooooboboooboobooboooooboboooooboboooobooboooobooboon
obooooboooog

go0o00o0ooO0ooOo0oooOooooooooooo:
e J0O0OO0O:add(),sub (), mul(),div (), floordiv (), abs (), ...

e JOOODO: not_(), truth()

OO00000: and_(),or_(), invert ()
e 00:eg(),ne(),1t(),le(),gt(),ge()
e JOOOOOODO:is_(), is_not ()

gbooboobdbOoperator DOODOOO0OOOOOOOODOOO
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000000000000 000000000000000000000000000000d : Ian Bicking,
Nick Coghlan, Nick Efford, Raymond Hettinger, Jim Jewett, Mike Krell, Leandro Lameiro, Jussi Salmela, Collin
Winter, Blake Winton.

Version 0.1: posted June 30 2006.

Version 0.11: posted July 1 2006. Typo fixes.

Version 0.2: posted July 10 2006. Merged genexp and listcomp sections into one. Typo fixes.
Version 0.21: Added more references suggested on the tutor mailing list.

Version 0.30: Adds a section on the functional module written by Collin Winter; adds short section on the

operator module; a few other edits.
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10.1 0O 0O

Harold Abelson O Gerald Jay Sussman, Julie Sussman O O O Structure and Interpretation of Computer
Programs[] https:/mitpress.mit.edu/sicp/ 0 0 000000000000 DO0OOCOO0ODOOOOO0ODOOO
200 3000000000000 000DOO0OO00O0ODOO0ODOO0ODbDOOO0O0OOODOODObDObOOOn
0000000000 0000 Scheme 000000000 O0OOODOODOODOODOODODOODOODOOO
000pDooOoOd pythonODOOODOOOOODOO

http://www.defmacro.org/ramblings/fp.html: OO0 O000O00000O0O0O0000O0O0 JavaOOOOOOODOO
goopoooooooogoooo

https://en.wikipedia.org/wiki/Functional programming: 0 000000000000 OOOCODOOOOOO
https://en.wikipedia.org/wiki/Coroutine: 0 OO0 OOO0O0O0O0O00O0O

https://en.wikipedia.org/wiki/Currying: 0 000000000000

10.2 Python O 0 OO

http://gnosis.cx/TPiP/: David Mertz’s 0O 0O O 0O O O Text Processing in Python 0 0000000000000
go0oO0ODODOO0O00000OoODOO0OObOODDOO rutilizing Higher-Order Functions in Text Processing”
ooooooooooooooo

Mertz O IBM O DeveloperWorks D0 0 00000000000 DOOO0O00 3000000000000,

part 1, part 2, part 3,

10.3 Python 0O [0

itertools 00O ODOOOOODO
operator 00 OO0 OOOOO
PEP 289: ”Generator Expressions”

PEP 342: ”Coroutines via Enhanced Generators” describes the new generator features in Python 2.5.
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https://www.ibm.com/developerworks/linux/library/l-prog3/index.html
https://www.python.org/dev/peps/pep-0289
https://www.python.org/dev/peps/pep-0342
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Python Enhancement Proposals
PEP 289,25
PEP 342,25
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