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ogooooooooooooooooooooooooooooooooo0on0o XMLOOOOOO0O000o0o0
coooboooooooooooOooboOooobooOooOooOoOoOoOooOoOoOoooboboOoooo

cooboooobooooooooooooooboooooooooooooooooooOoobo0oOooonod
coobooooboooobooobobooooooocOoooooooboboOooboOono

200000

0000000000 000O000000O0000o00O0000 PythonODOOOOODODOOOOO:DODO
oooood

cobbooboooooboooooooooodooooOos,b0b0o0ooOo0o0obOOooOoOooboooboboOoboboOonoog
OO0O0OOPythonOODDOOODO next() OODOODOOOOOOO0O0O0O0O0OOOOODOOOOODOOOOO
OO000O0000O00000000000000000 next() 000 stopIterationOOO00OO0O0OO
coboooooooooooOoooOooOoOoOoOOoOoO;00bOO0O0obOO0O0obObOOobOOoOobOboOobboOobodg
ooooooobooooboooo

000000 iter() DO0O0OO0OOO0OO0ODOOOOOOOODOOODOOODOOOOODOOOOOODOOOO
O0000000ooooooo0oo00oooooDon TypeError 00000 OPythonO OO O OOO
coooooooboobooOoobooobooooboOobOOobOoOoOOobOobOOOOObOOOOoOObOobOOoODOO
oooooooobooooobooo ooooo boooboboooobboooo

cooooooooooooooooooooog:

>> L = [1,2,3]

>>> 1t = iter (L)

>>> print it

<...iterator object at ...>

>>> it.next ()
>>> it.next ()

>>> it .next ()

3

>>> it.next ()

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

StopIteration

>>>

PythonOOOOOOOOOOODOODODODODOOOOOOOOOO0O0O0O0O0O0O0 forODOOO for X in
yOOOOO YOOOOOOOOOOOODO iter() DO0O0OO0O0O0O0ODOOOOOCOOOOOOODOOOOO
coooooobooooooooon:

for i in iter (obj):

print i



for i in obj:

print i

gopobDbOd list() O tuple() DOUODODDOOOOODODOOOODDOOOODLDDOOOODLDOOO
goooo:

>> L = [1,2,3]

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

(1, 2, 3)

goooooooooooooooooooooooo:-0o00000NOOOOOOOOOO0OO0O0O0O00O0
goooooooN-OOoOoooooooooooooDoOD:

>> L = [1,2,3]

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

(1, 2, 3)

bobd00O0Omax() OUmin() OO0ODODOOOODODOOOOODODODOOOOODODOOO
gooboDbO00 in0 not in0O00000O0D0D0OOO000O0DOOO:X in O0D0ODOO OODDOOOO
0000000O0o0oDbO0 Xgbhooooooooooooobooooboooobooooooooooo
O;max(),min(),not in00000O00D0OOO0OOCOO0CO0OCO XOOOOOOODOODOODO ind
gobooboogoood

coooboooboooooboooboobobooooboOoboOooboobOOoOo;b00obO0ob0oO0oOobOOobOOobObobOOoboOoDag
ocooooooooooooooooboboooobooOooooooooboooobooooobooooooooDog
0000000000000 000D000 next() OOOOOODOOOOOOOODOOOOODOOOO
cooooooobooooooooooooooboooobooooooboooobooooobooooobooooooDoog
cooooooboooobooooooooooooo

21 0000000000OOO

0000000000000 000000000000000000000000000 PythonOOOODO
coooooooboooooooooobooooobooooooooooooooooon

000000 iter() O000O0O0O0O0ODOOOOOOOOOOOOODOOOOO:

>> m = {’Jan’: 1, '"Feb’: 2, "Mar’: 3, 'Apr’: 4, "May’: 5, "Jun’: 6,
rJul’”: 7, "Aug’: 8, ’'Sep’: 9, ’"Oct’: 10, ’"Nov’: 11, ’'Dec’: 12}
>>> for key in m:
print key, mlkey]
Mar 3
Feb 2
Aug 8



Sep
Apr
Jun
Jul
Jan

May

= 0 o

Nov 11
Dec 12
Oct 10

coooboooobooooooooooOooOooboOooOooOooooOoboOoOobOoO00ooOoboOoobooOoOoOoOooDOonoag
ocooooooo

000 iter() OO00C0COOCOOOODOOOOOOOOOOODOOOOOOOOOOOOOODOOOO
oooboooooobooobooooooooobDo0oooDobo0o0bO0d iterkeys (), itervalues(),
iteritems () OOOO0OO0O0OO0DO0O0OO0O0OOO0OOOOOOO0OO

g diect() DOOooobooobbo (oo, O)yooobbooobboooobbbooobbooo
gooooo:

>>> L = [('Italy’, 'Rome’), ('France’, ’Paris’), (’'US’, ’Washington DC’)]
>>> dict (iter (L))

{"Italy’: "Rome’, 'US’: ’"Washington DC’, ’'France’: ’'Paris’}

OO00000000000 readline() OOOOO0O0OOCOOOOOOODOCOOODOCOODOOOOODOOO
gbooooooboboboboooooboobobobobo:

for line in file:
# 00ODOOOOOOOO

coooboodooboobooobooobooooooOoocOoOobooOooooOoobooOoOoOoOoooOgn:

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

print i

3000000000000000

000D000oo00ooooopoooooDoooo200()000O0o0o0oo0o0ooDo0ooOoooDg (24
goboooooooooooboboooobooooooboboboboooooobooboboboboo
gobooboooboboobooobobooboobobooboobbooboobbooboobboo

0000000000000 00 (oO00listeompdO0genexpl) 00000000000 0O000O0OOO
O0000000000000O0000 Haskell (http:/www.haskellorg) 00000000000 O0O0OO
coobooooboocoobooooboooooooOoOooOooOoooOboOooon:


http://www.haskell.org

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

# 0000000 -- 0O00DOOO0O0OO

stripped_iter = (line.strip() for line in line_list)
# 0000000 -- 000000

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

cooooooobooboooboo if00bbocoobooooobooog:

stripped_list = [line.strip() for line in line_list

if line != ""]

00000000000 PythonOOODOOOOOO0O;stripped 1ist00000000O000O00OOO
cooooooobooooooooooooobooboobooooooooobDbooooboooobooooooDooag
cooboooobooooooooooooboooboooooooooooooooOoobo0oOooonod
coooooooooooboooooooooobOboOobOoOoboOoOoooOoboOoOooOoboOooboboOooobooOoOooooDooa
oooboooobooooboooooboooobooooo

ooooooooooo “proooooooooobooOoooo “rooooobooooooooocoon
ooooooon:

( 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 )

goooooooooooooooooo@ooooooo)ooooooooboo

0000000 expression00000000O0OO0DOOOO0OO0OOODOOif0000O0O0O0O0OO0OO
Ubd0;000 conditionDOUOOOOO expressionU0U000000OO00OO00OOO0O0O

cooboooobooooooooooooobOo0oOoobooOooooOobocOoOooObo0ooboboOooobooOoOoOoooDooa
cooobooooobooooobooooooooooobooooooooon:

obj_total = sum(obj.count for obj in list_all_ objects())

for...in0000oooooooobobooooooooobooboboobobbDbDbbbbbbbbbobooboo
gooooooboooobb ooob boobbUooobbUooobboooboboobboboooobo
UO00000O0OOsequencel UOODOOODOOODDODOO sequence2 000 0O0O0OODOOOODODOO
sequencel 0 sequence2 00 OO0O0O0OO0OOOOMOSsequence3 0 00OODOOONO

gooO00O0OO0Q0O00o00O00O000OUUUUUOoUOOOg Python OO OO Ooooooon:



for exprl in sequencel:

if not

continue

(conditionl) :

# O00O00OO0OOOO

for expr2 in sequence?2:

if not (condition2):

continue

# 0OO0OOOOOO

for exprN in sequenceN:
if not (conditionN):

continue # OODODOOOOO

# expression 000O0O0OO0OO

0ob0O000n for...in00000 if000000COO0CODOO0OOCOOOCOOOOOOOOCOO
goooooooooo 3poooooopoopoooooooo9ppOoO:

>>> seql = "abc’
>>> seq2 = (1,2,3)
>>> [(x,y) for x in seqgl for y in seqg2]
[(ra", 1), ("a’, 2), ("a’, 3),
(b, 1), ('b", 2), ("b", 3)

("e’y 1), ("¢’ 2), ("c'y 3)]

Python0 OO O0O0O0O0000000DD0OD0O0OOO expression0000000000O0O0O0O00OOOOO
goboobodobobooboobboobooboobbooboobDboobog:

# Syntax error
[ x,y for x in seqgl for y in seqg2]
# Correct

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

4 000000

cooboooobooooooooooooobooooooooobooooooooooooooooonod
coobooooboooboboooobooOoooooooooOooonn

PythonO COO0OOO0O0O0O0OOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOBODOO
oobOoooooboobOoobDOob0oooboooboooDD recven00goooooooooOoOoOOd
coobooooboooooooooooooboooboooooooooooooooOoooo0oooonogd
cooooooobooooobooooooOoooobOOoOoOoOoOoOoOoOooOboOoOoOboOoOobOboOooobooOoOoOooOooDooa
oooooooobooboooooooooooobo0ooooooooooobooooobooooooooDbog
coooo;000o0ooc0obobo0oobooOo0oOoOoOoO0OoOboOoOobOOoOoOooon

gobooboobbooboobobooboooo:

def generate_ints (N) :

for i in range(N):



yield i

yieldODOOOOOODOOOOOOOOOODOODOOOOO;PythonO bytecode 000000 OOOOODO
obobooooobooboboboboooooon

coooooodobooooooboboooooooooooboooooobooboooooooooond
0000000000000 yieldOOOOOOOOOOOOOOO return000000DO0 1000
O0000O0OyieldD return0000000DDO yieldOOOOODOODOOOOOODOODOO
Cooo0oooobooOOoO0oobOOoOooooOoooOCoO0O0oO0cO00obOO0OOn .next() ODOOOOOOOO
cooooooooooon

00O generate_ints () DO0O0O0OOOOOODOOODODOO:

>>> 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 ?
File "stdin", line 2, in generate_ints
StopIteration

OO0 for i in generate_ints(5) O a,b,c = generate_ints(3) 0000000 OOOOOO

ooooobdbl recvrn 00000000 O0OO0ODOODOOODOOOOODODOOODOOOODOOO
U0;return 0000000000000 DOOODODOOODOOOODOOOODODOOODODOOODOOOO
U000 return 500000000 return000000000D00DO0ODOOOOODOODOODODOO
OO000O0000000D0 stopIterationO00000O000O0COO0OOCOOOOOOODOOOODOOO
gobgooobgod

gooooooobooboooboobooboooboooboobooboobobobobooboooDo
o00oo0o00oo0ooU0DooU0DO0O00O0O000O000O000O000O00n self.countd 00000
next () UO0O0OO0O self.count 0000000000000 OOODOODOOOOOOODOOOOOOOO
gobgoobogbbooboobobooboobooobooboobbooboobbobobOoobobo

Python 0000000000 DDOOOOOODODOD test_generators.py0000000O0OD0OOOOO
0000000000000 000000000 (n-order) 00000000DOOCO0ODODOOODOOO

# 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 JOON-Queens 00 (Nx NODODOOODOOOODODOOOOOOOO
OO000OO0ONOOQOOODOOOD)ODOOOOOO (Nx NOODOOOoOoooooooooobooooood
000)ooopooooooooooo

41 0000000 O0ODOO

Python24 0000000000000 O0ODOOOOOOOOOOOOOODOOOOOOOOOOOO0O0O
gobooooooooooobobooooboooooboobobobobboooooDoboboboboboo
gobgooboobbooboobooobooboobbobobuoobobobbooboobbooboo
goboboooooooogoboboboboooooooboooboooboboboboboooo

Python25000000000000000C00OC0DO0O0OOOOyield000O0OOOODOODOOOO
gboooooooobgobob:

val = (yield i)

gbooooooobooobobob yvieldOOOOoO bDOobDODOOOOOOODODODODODOO
goboooooooooboooboboooooboooooooboboboboboooobooboboboboo
googo

(PEP342000000000000CO00O0OOCOO00O0O0OO yield-OOOOOOOODOOOOOODODO
gbooooooboobooboobbooboboobobn val = yield i00O0000O0Oval =
(vield i) + 1200000000000 O00OOOODOOODOOOODOOO)

goboobboobodlb send(U) DOOO0boooboobboobboobboboboobboobo
yieldOOOOOOODODODOOOOOOO next() U0DODO0OO0O0OOOyieldd NoneOOooono

000000 1000000000000000000000000000D000D0DD00DoOoo0ooood
ood

def counter (maximum) :
i=0
while i < maximum:
val = (yield i)
# 000000000000 OOOOOOO
if val is not None:
i = val

else:

goboobooobooboooob:



>>> it = counter (10)

>>> print it.next ()
>>> print it.next ()
>>> print it.send(8)

>>> print it.next ()
9
>>> print it.next ()
Traceback (most recent call last):
File ‘“‘t.py’’, line 15, in ?
print it.next ()

StopIteration

yieldO NoneOOOUOODOOODOOOOOOOOOODOOOOOOOOOOOOOOOODOOOOOOO
booobodobbuooboobbubobiboobbdb send()y DO0OOOoO0ObOO4OoOOOODbDOOOO
coooooooooobooooood

goboobodlb send() U0OOO0DOODLOODODOODOODO:

* throw (type, value=None, traceback=None) 00000000 OOOOOOOOOOOO
00;00000000000000000D0DO0000 yieldOOOODODODDOOODOO

e close() DO0OO0ODOODO GeneratorExit U OOOOOOOOOOOODODODODODO
Uobo00boboob0o0bbO0bD GeneratorExit O StopIterationUUOO0OOO0ODOO0O
gbo0;000bobobbooboboboboobob000o0obU0obU0b0U0b0b0U0ORuUntimeError d
00000000 cleose() DOODOOODO GCOOOODOOOODOOOD

GeneratorExit U0 UO0OODO0O0O0OO0O0OOOODOO0ODO0ODO0OO0OO0OODOOO0O GeneratorExit
oooooooonon try: ... finaly: 0O0OO0O0OOODOOOO

cooboooobooooobooooooOooOoOoOOoO0O0oOOoOoOoOoOoOoOoOOOoO00ObOboOoOobOOOoOooODOoOoO
oooooooo

cobooooooooo obooooboboobooboOooboobobooooobbooooobooobooOoOobooOooog
OO0 (@OooOoO0)oooo0oDo000 (return0)0000C0O0O0OCO0O0O0OCOOOOOOOBOODOO
(yvieldO)OOOOOOOOOOOOOOOODOOOOO

S O00o0odoon

goobogobooobooboooboobooobobuoobboobuoobboooboo

Python 0O OO0OOOO0O map () O filter() OODOO0OO0O0OOOCOOOO;00C00000D00C000O
goboobbooobooboooboobboobooobo

map (£, iterA, iterB, ...) 0 f(iterA[0], iterB[0]), 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' ]

gobobooobbuooobbooobbiooobbbooobbibUUitertools.imap () UODOOOO
gooooboooboboboooboobobooobooboboo;,ob0b0o0obbUbDbd itertools
gobogoboobobooobo

filter (predicate, iter) U000O0O0ODOO0OO0OO0OOODOODOOOOOOOOOOOOOODODOO
0000000 predicate 0000000000 000000000O0O00O0O0OO0O; filter() O0OODO
gbooooogobooboboboboooooooobgoobo

>>> def is_even (x):

o)

return (x % 2) == 0

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

coooooooooooooon:

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

filter () O itertoolsO0000U0DODOOODOODODOONO itertools.ifilter () DOOOODODOO
OO0O0ODOitertools.imap () 0O0O0O0O0O0O0O0DOOOOODOOOOOO

reduce (func, iter, [initial_value]) 00O00OO0O0OODODOOOOOOODODOOOOOOCOO
OCO0O0000O0O00DO0OO00O00D0OOD0OOO0O0O00ODODODOb0DOO0 itertoolsDOODOO
ooooboDDbbO000func00000DDOOO0OO0O0O0O0O0OD0ODODODODDODOOOOOCreduce() OOO
000000000000 A0BOOOO func(A, B) OOOOO0ODOO0OOOOOOOOOO COOOOO
func (func(A, B), C) UO00O0O0OODOODOOOOODOOOODODOODODOO...... oooogo
000000000 DO0000O000DbO0OD0DbD0o00ObO0o0OD0Db00O0bO0O0OO0DO TypeError 0O gononQ
000 initial valueOOOODOOOO func(initial_value, A) DOOO0OO0OO0OO0OOOO0OOOO
ooo

>>> 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 () D000 O0O0O0OO0ODOODOOOOOOOOODOODOODOODLOOOOOOOO
gbobooooooobobO sum() UOODOODOOOOOODOODO:

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

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

10

>>> sum([])

0

0000000000 reduce() UOOO0OOOO forobObObObODOODOO0O0OO0OOOOOOooOoOoOOO
ood:

# 00000000

product = reduce (operator.mul, [1,2,3], 1)

# 0O0DO0O0O0O
product = 1
for i in [1,2,3]:

product *= i

enumerate (iter) 00000000000 DOO00OOO0OO0O0OOOOODOOOOOOO 2000000
ooo

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

(0, ’"subject’)

(1, "verb’)

(2, "object’)

enumerate () DO0O0O0OO0OOODOOODOOODOOO0ODOODOOODLOODDOODOODLDbDOOD:

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

print ’'Blank line at line #%i’ % i

sorted (iterable, [cmp=None], [key=None], [reverse=false]) U0OO0OOOOOOOO
0000000000000 00000000000 cmp, key, reverse000000 .sort () OOO0O
dooooOoooooo

>>> import random
>>> # 0 00O 10000 OOODOOO 8 OOO
>>> 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]

@ oOooooooDoooood Python wki O Sorting mini-HOWTO 0O 0O O:
http://wiki.python.org/moin/HowTo/Sorting *!

UO0O00OD0D0 any(iter) 0D0O0O all(iter) UOOOODODODDODOO0OO0O0OOany () DOOOOOOO
OO000 True0O0ODall() OOOO0ODOOOODOO TreeODODOOO:

>>> any ([0,1,01)
True
>>> any ([0,0,01)
False
>>> any ([1,1,11)

True
>>> all([0,1,01])
False
>>> all([0,0,01])
False

>>> all([1,1,11)

True

6 0000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000

J00d0000o0o0ooooooobobobObOoOOoO0oO0O0000000000o00ooooooooooobDoooOn
ood:

stripped_lines = [line.strip() for line in lines]

existing_files = filter(os.path.exists, file_1list)

0000000000000 0000000000000000000000DO000000 1ambda 00O
00 lambda U000 0O0OOOOOOOOOOOOOOODOOOOOOOOOOODODOODOOOOOOOO
Oo0:

lowercase = lambda x: x.lower ()
print_assign = lambda name, value: name + ‘=’ + str(value)

adder = lambda x, y: xty

*1 00 PythonWiki 000 0000000000000 00000PYythonO 0000000000000 sortinghowto


http://wiki.python.org/moin/HowTo/Sorting

Coooodooboooobon def0000D00O00OOOOOOO:

def lowercase (x):

return x.lower ()

def print_assign(name, value):

return name + =’ + str(value)

def adder (x,y):

return x + y

coooOooobOooOooboooOoOoOoOoOoOobOOoO0oO0oOOo;0c00bbo00b0OO0000O000 lambda OO
ocoooooooobooon

ooooobbobobooo0ooogg lampda 0000 OOOOO0OO0O0OOOODDODDODODOOOOOOO
gbobooboooboobobooboooboboobooobobobg if... elif... elsel try...
except UOUODODOO0O0O0ODOODOOO0ODODOD lambdaUODOOO0OOOOOOODOOOOOODODO
gobooboobboobdooboobobooboobobooboobobobobooboobboobon
gooooooo!

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

goobbobbbooooooobobboboooooboobbbooooobbbbbbooUoDbDbOg det
gbooooooooboboboboooooog:

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

total = reduce (combine, items) [1]

Uobod fordgnbooboobboon:

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

0000 sum() OOOOOOOOOOOOODOOCOODOOO:

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

000000 reduce () DOD0OODOODOODO forbbO0ooooooboobOobDODODnO
Fredrik Lundh 000 lambda OO0O0O0OO0O0O0O0O0OOOOCOOCOCOOCOOOCCOOOOOOODOODOO:
1. 000000000
2. 0000000000000 000000DOO000O0O0O0O0O0O0O
3. 0oooOOoOoOoOooOoOoOoDboOoUobDoOoobooooooboooo

4.000000000defOO0O0O0ODOOO



5.00000000

gobgoobooboboobooboooobooboobboobuooboobbooboobbooboo
gooboooooogo

7 itertools OO0 0O
itertools00000O0OOCO0OOCOCOO0O0O0O0OODOOOODOOOOUOUOUOODDODOOOUOOOOODOOOD
goo00o0oooooooooooooooooooooooooooooooooooo
godoooo0ooouoooooooooooooog:

 JO0000O0O00OODOCOOODOOOODOOOODOOOOOn

gboboooooobobobobo
e Jb0O0bDbOoO0ODbOOLbOOoODbLOO

0000000 OOOOODOOOODO

71 00000000000

itertools.count(n) 0000 1000000000000000000000000000O00O00O00O00O
goooooooooooDoOoOO:

itertools.count () =>

0o, 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) OO00O0OO0O0O0OO0O0OOO0OOOO0OOOOOOOOOOOOOOOOOOO
goboobboooboobboooboon

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

itertools.repeat (elem, [n]) 00000000000 nO00O000O0O0n0O0O000O0DOO0ODOOO
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, ...) 000000000000 OOOOOOOOOOOOOO
gbooooooooobogoobobobooooobooooooobobobobobobbooooooobDOoDbo



itertools.chain(["a’, 'b’", ’'c’], (1, 2, 3)) =>
a, b, ¢, 1, 2, 3

itertools.izip(iterA, iterB, ...) 0O00O00O0OOODODOOOODODOOOOOOOOOOOO
aoo:
itertools.izip(['a’, 'b’, 'c'1, (1, 2, 3)) =>

(ra’, 1), ('b", 2), ('c’, 3)

c0oobdbdobo zip() DOOOOOODOOOCOOOODOODOOODOOOOOOOODOODODOO
coooobooobooooboobobooooOos;ocoboboboboooobOoboboobOoOoboooobooboooog
oboooooooobbo boooooooooo)

gobgoobodobbooboobooboobooboobbooboobboboboobboobbooboo
gbooooooboobobobobooooooobgoobo

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

gooboobooboooboobooobobooboobbooboobbobbooboobbooboo
goboooooooooboboboooooboooooobobobobobooooobooboobOoboboo
gobooboobbooboobobooboo

itertools.islice(iter, [start], stop, I[step]) U0OUOU0O0OO0OOOOO0OOOOOOOOO
000D stopUUOODODDOODODD stopUO0OO0DODDOOOO0ODOODOOOODDDOOOO stop —
start 000 step 00000000000 OODOODOCOOOOPythonOOOOOO0OOOOOOOOO
gobooboobbOooDbd start, stop, step 0000000

itertools.islice(range(10), 8) =>
0o, 1, 2, 3, 4, 5, 6, 7
itertools.islice(range(10), 2, 8) =>
2, 3, 4, 5, 6, 17
itertools.islice(range (10), 2, 8, 2) =>
2, 4, 6

itertools.tee(iter, [n]) 000000O0O0O0O0O0O0;0000000000000C00D000O00
oooOnO0000O0O0O0O0O0O0O0O0O0O0OnOOOOOOOOOOOOODO2000000000000000
cooboooobooooboooooooooooooooooooocooooooooOoooooOooonogd
coooooooboobooobooooooOoooobooOooOooOooooboOooon

itertools.tee( itertools.count() ) =>

iterA, iterB

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

and iterB —>
OI ll 2/ 3/ 4’ 5[ 6’ 7/ 8’ 9’


http://ja.wikipedia.org/wiki/%E9%81%85%E5%BB%B6%E8%A9%95%E4%BE%A1

72 0000000Ooooo

gobgoobooobuooboooboobboooboobbooobg

itertools.imap(f, iterA, iterB, ...) 0 f(iterA[0], iterB[0]), f(iterA[l],
iterB[1]), f(iterA[2], iterB[2]), ... 0000000O000O000O0O:
itertools.imap (operator.add, [5, 6, 5], [1, 2, 3]) =>

6, 8, 8

OD00O00O operator OO0 OOOOO0OPYthon OO0 O0ODOOODOODODOOODOODDOOODDODOO
O000O00D000 operator.add(a, b) (D0OODOO0O0O)Ooperator.ne(a, b) (a!'=o000)0O
operator.attrgetter (id’) ("id"00D00ODOOOODOODOOOO)ODODOODOODOO

itertools.starmap (func, iter) 000O0OO0OO0O0O0OOOOODOOODOOODOOOOOOOOOOO
0dd func() OOOODO:
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

O000000000000000 (predicate) 0 0000000000000 O000O00O00O00O00O0OOOO
oooo

itertools.ifilter (predicate, iter) U00O0O0O0OOOOOOOOOOOOON:

def is_even (x):

o

return (x % 2) == 0

itertools.ifilter (is_even, itertools.count()) =>
0o, 2, 4, 6, 8, 10, 12, 14,

itertools.ifilterfalse (predicate, iter) 00000 0OD0OO0OO0O0OO0OOOO0OOOODODOODO:

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

itertools.takewhile (predicate, iter) D00O0O0OU0OO0OO0O0O0O0O0OOOOO0OOCOOOOOO
gboooooobooboboboooooooooboboon

def less_than_10(x):

return (x < 10)

itertools.takewhile (less_than_10, itertools.count()) =>



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

itertools.dropwhile (predicate, iter) 0000000000 OO0OOO0O0COOOOOOGODOOO
goboobooobobooboobo

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

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

74 00000000000

UOoooobbObO0OD0DO itertools.groupby(iter, key_func=None) O0O0OOOOOOOOOO
00 key_func(elem) U0O0OO0OO0O0OO0ODOOOOO0OODOODOOOOODODOOOODOODOOOOO
gboboooooboobooboboboobooooouobobobo

groupby () OOOOO0OO0OOOO0OO0OOCOOOOCOO0OOOOOOOOCOOOOOOOOOOOODODOOOO
00000 2-000000000000D000DOO00000000D0DD00DOO00OO0O0OOOO

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 () OOOOOOO0OOCOOO0OOOOOO0OOOCOOOOOOODOOOOOOOOOOOOODOOOO
ooooobooooobobooooooboooooOoobobooooOooooooboOoobDOoboobOobooooooDOg
000000 dterator-1 00000000000 OOMterator-2 000 0000000000000 00O0O0O0ODO



8 functools I OO0 OO

Python 25 00 0 functools 0O0OOOOOO0OODOODOODOODODODO DOCOD O
Jdd0o00o0o0o0oooooooooooooooooo0o0o0o0o0o0o0DoOo0o0o0oOo0DOo0on0o0oonoonoan
functools.partial () OOOO0O

goooooboooobobbobooooooboboobobbobobooooooooLobLD bbb bbb oUUog
OO0O0O00OOPythonODO f(a, b, ¢) 0O00O0O0OOODOCOOODO;£(1, b, c)ODODODOO
g(b, c)bbooboooboooboobobo;g0b fooboboobboobbooboboooba
gboboooooooboboboobooo

partial Ogooooooo (0o, 0O 1, 0O 2, ... ODOO0OOOOO 1=0001, DOOCOO
ob2=000 2)0b0obo0oboboboobooooooooboooooooobobobOoboboboboo
Ubobodn functiontOUOO4obO4dbOObOOoOOOOOO

cooboooobobooobooooooooboooooon:

import functools

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

print ' %s: $s’ % (subsystem, message)

server_log = functools.partial (log, subsystem=’server’)

server_log(’Unable to open socket’)

8.1 operator 00O

operator 000000000000 OODDOOCOPYythenDOOODODODOOOCOOOOOOOOOODOO
gobooooooooobooobobobooobooooooobobobobobooooboobobOobOoboo
goboobodgn

coooooooooobooOoooooooon:

OOO0OO00:add(),sub(),mul(),div (), floordiv (), abs(),..
e JOOOO: not_ (), truth()

«000000: and_(),or_(),invert ()
*U0:eq(),ne(),1t(),le(),gt (), ge()

s 00000000:1is_(),is_not()

Oooo0o0dgobodoperator OO0 O0O0O0OO0O0O0O0OO0OO



8.2 functional D O OO O

Collin Winter 0 functional D 0 00 0000000000000 000O00O0O0O0O0O00OO00OO00O0O00OO
00000000 pythonOOO0OO0O0O0ODODOOCOCOOOOO0DOODODOOOOODOOODODODDOOOOOO
gobooboobbooboobooobda

000000 functional DOOOO0OOO0OOOOOOOOOOOOOO;0000000000000O00
oooooooooooo

compose (outer, inner, unpack=False)

compose () DUDUOOUODUOOO0ODOODOO0DODODODOODOinnerd outerdodonogooogn
U0 inner 000000000 outer0d00000O00O0O0O0OOOODOOCO

>>> def add(a, b):

return a + b

>>> def double(a):

return 2 * a

>>> compose (double, add) (5, 6)
22

goboobooobooog

>>> double (add (5, 6))
22

unpack 0000000000000 0ODOOPythonDO0D0OD O0OOD0O OD0OD0ODOOODODODOO
U0o00000b0ob0obDO0rn innerJ00000O00OOC0O0ODOODO cvuterd0gobooboonooQoO
oboooboodbOwnpack 000000000 composel inner000000O0O0O0DOOOODOO
outerJO0O0O0OOOODOODODODOOOODOODOODO

compose (f, g) (5, 6)
goooooooooooao:
f(g(5, 6))

godad

compose (£, g, unpack=True) (5, 6)

gboooooooooog:
f(xg(5, 6))
compose () DOO0ODOOODLOODLOOODDOOOODLOODLOOOLObDOODOODLOODLDODDbOODLO

000000 reduce(),compose(),partial () 0000 (DOO0O functional OO functools
oooooooooo)a


http://oakwinter.com/code/functional/
http://oakwinter.com/code/functional/documentation/
http://oakwinter.com/code/functional/documentation/
http://en.wikipedia.org/wiki/Currying

from functional import compose, partial

multi_compose = partial (reduce, compose)
map (), compose (), partial () UO0ODODDODODOOOOOOOOOODOOOOOO "".join(...) OO
oooooooooono:

from functional import compose, partial

join = compose ("".join, partial (map, str))

flip (func)

flip() 00O funcO0OO0O0O00O0O0O0O0O0O0O0O0OOO0O0O0OO0OCOO0O0O0O0O0O0O0O0O0O0O0O0O0O00O0d
ooooo

>>> def triple(a, b, c):

return (a, b, c)

>>> triple(5, 6, 7)

(5, 6, 7)

>>>

>>> flipped_triple = flip(triple)
>>> flipped_triple(5, 6, 7)

(7, 6, 5)

foldl (func, start, iterable)

foldl() OO0OO0O0O0OOOODOOOOO@MOOOOOODOOOOOO)MOODOOOOOOOOOO0O00O0
cooooooboooobooooboooooooooboooooooooooooooOoooboo0oooonogd
cooooooooooooo

cooooooooooo

foldl (£, O, [1, 2, 3])

goboooboooobog:

E(E(E(0, 1), 2), 3)

foldl () DOODODOOODOODOOOODO:

def foldl (func, start, seq):
if len(seq) ==

return start

return foldl (func, func(start, seql[0]), seqgll:])

OoooooboOooooon foldlODUOOO0OOO0DOOOOOOO reducedOOOOOODOOODOOO
oooood:



reduce (£, [1, 2, 31, 0)

foldl (), operator.concat (), partial() 00D 0OO0ODODOODODOODODOOODOOOO
"" . Join(...) DOOOOODODOOO:

from functional import foldl, partial from operator import concat

join = partial(foldl, concat, "")

9 0000000

0000000000000 0000000000000000000000000O0000 DO : 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.

10 OO0 OO

101 OO0

Harold Abelson O Gerald Jay Sussman, Julie Sussman 0 O O Structure and Interpretation of Computer
Programs O http://mitpress.mit.edu/sicp/ OO0 00000000 OOCOO0OOCOO0OOOODOOODOOOOOOO?2
0030000000000000000000000000000000000000000oD0ooooag
0000000000 SchemeOOODOOOOOOCOCOODOOOOOOODOUOOUOODOOOUDOOOOOO
OO PythonODOOOOOOOOOOO

http://www.defmacro.org/ramblings/fp.html: OO D OOO0O0O0OD0OODO0OOCO JavaOODOODOOOO
goboobboobooooboo

http://en.wikipedia.org/wiki/Functional_programming: 0 00 000000000000 0000OOO *0

http://en.wikipedia.org/wiki/Coroutine: 00000000000 =0

2 000000 Wikipeda OO DO OO0 00000O000000
2 000000 Wikipeda DO OO O O0O00000000O00O0O


http://mitpress.mit.edu/sicp/
http://www.defmacro.org/ramblings/fp.html
http://en.wikipedia.org/wiki/Functional_programming
http://en.wikipedia.org/wiki/Coroutine
http://ja.wikipedia.org/wiki/%E9%96%A2%E6%95%B0%E5%9E%8B%E8%A8%80%E8%AA%9E
http://ja.wikipedia.org/wiki/%E3%82%B3%E3%83%AB%E3%83%BC%E3%83%81%E3%83%B3

http://en.wikipedia.org/wiki/Currying: 0000000000000 * 0O

10.2 Python 0 O OO

http://gnosis.cx/TPiP/: David Mertz’s 0 0 0 0O 0 O O Text Processing in Python 0 0000000000000
goOoCOoOOOO0OO0O0O00000000o000o0o000 “Utlizing Higher-Order Functions in Text Processing”
dooooooooooooon

10.3 Python 0 O

itertoolsOUOOOOOODOO
operator g ogd
PEP 289: “Generator Expressions”

PEP 342: “Coroutines via Enhanced Generators” describes the new generator features in Python 2.5.

“ 000000 Wikipeda OO DO OO 000000000000


http://en.wikipedia.org/wiki/Currying
http://gnosis.cx/TPiP/
http://www.python.org/dev/peps/pep-0289
http://www.python.org/dev/peps/pep-0342
http://ja.wikipedia.org/wiki/%E3%82%AB%E3%83%AA%E3%83%BC%E5%8C%96
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