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Some languages are very strict about purity and don’t even have assignment statements such as a=3 orc = a +
b, but it’s difficult to avoid all side effects, such as printing to the screen or writing to a disk file. Another example is
acall to the print () or time.sleep () function, neither of which returns a useful value. Both are called only
for their side effects of sending some text to the screen or pausing execution for a second.
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>> L = [1, 2, 3]

>>> it = iter (L)

>>> it

<...iterator object at ...>

>>> it._ next_ () # same as next (it)
1

>>> next (it)

2

>>> next (it)

3

>>> next (it)
Traceback (most recent call last):

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

2 o2 e AEAEN A OJE2 2 AA & A3, /14 $ 28 AL for #YUTh for ¥ in
Y EA Y WA olEdo]8 £ iter () 7ol HeAl ol HE AT 5 2 AR ol ook Frith ke

for i in iter (obj):
print (i)

for i in obj:
print (i)

ol olH & 1ist () T tuple () AR S AHE o] BlAEY FE22 UEd = s yth:

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

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

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

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

(1, 2, 3)
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>> 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:

print (key, ml[key])
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>>> L = [('Italy', 'Rome'), ('France', 'Paris'), ('US', 'Washington DC'")]
>>> dict (iter (L))
{'"Italy': 'Rome', 'France': 'Paris', 'US': 'Washington DC'}
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for line in file:
# do something for each line

AEe ol e e Bol ) h-e Ao e A4S WEY 5 &1

>> S = {2, 3, 5, 7, 11, 13}
>>> for i in S:
print (i)
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>>> line_list = [' 1line 1\n', 'line 2 \n', ' \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]
e 2AS FAbeke] 54 240 4EE £E d&Th
>>> stripped_list = [line.strip() for line in line_list

if line != ""]
g AE A dds AHEotd Fold BlAEE A5 5 JF U stripped_list = o El# o] B 7}
ofUel A3 ¥ Tl A+ ﬂ’\E?:MD} A#ole 842 F 8o we} ghe 71]"%}& ol gl ol H
£ WHsely B E g @ ‘ﬂ*oﬂ TAE a7t UL &, F2EH o w9 g2 Fo HloHE
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dlolE £HAL the ) 2L G

( 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 )

ThA b, B~ E P edld e A il S 2 oYt (ZE A g 29)
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for exprl in sequencel:
if not (conditionl):
continue # Skip this element
for expr2 in sequence?2:
if not (condition2):
continue # Skip this element

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

# Output the value of
# the expression.

J

o] 2 ole) A9 for...in Aol YA it Fo Y uwl AW HYe] Pol7t BE A A2 Pole]
2L m Bk Fol 7139 F Afe] el 2B} QA 28 B2e] Aol=9Ad Utk
>>> seql = 'abc'
>>> seq2 = (1, 2, 3)
>>> [(x, y) for x in seqgl for y in seqg2]
[(ta', 1), ('a', 2), ('a', 3),
('b', 1), ('b', 2), ('b', 3),
('e', 1), ('c'y 2), ('c', 3)]
tolH FH O RS 3S 95tal AL, expression o] FE2 A Tk, 25 E FojoF Pt o
g A WA PAE A A 8 /oM, F iAle Sk U TH

# Syntax error

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

# Correct

[(x, y) for x in segl for y in seqg2]
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>>> def generate_ints(N):
for i in range(N) :
yield i

yield /19 =& £ G A olE @5 YUk 0
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2]
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A9 W37z dehe A AUt AV _ne
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Utk Al olEd ol 22 EZS X Yst= AU F
sg 59 xﬂ Y| o]El = return 23 B84 1 9] e &9

Ak e o] o))

Gahe AV o B9 A ek DA FoE 3
) WA S che ol A8 W, F45 71 oA

22 generate_ints () Al @ o]E 2 A& o9 dYc}:

next

>>> gen = generate_ints (3)

>>> gen

<generator object generate_ints at
>>> next (gen)

0

>>> next (gen)

1

>>> next (gen)

2

>>> next (gen)

Traceback (most recent call last):

File "stdin", line 1, in <module>
File "stdin", line 2, in generate_ints
StopIteration
o] HBL 7o) for 1 in generate_ints(5) =¥ a, b, c
i,
A ol e &4 Yol A, return value & _ _next_ () HAE
AU o2 Lol WAT AL ] Wl okefol] =
G AET S Peuh
A4 2H2E AL ANAO| Y RE A WAE AL
£50% 92 4 etk ol E Sol, A5 fAc g BHss
__next_ () WA ERE self.count & Z7IA A BlE 3= Ao
Baral A olE e Apols T FAAE 45 Aol B
u}o] M o] gfo] B & ] ¢l Lib/test/test_generators.py o] ZTH HAE
AFULE AV ol HE AA F o2 ALE3t] EEE 9 43 9]
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= generate_ints(3) 8t &

o A StopIteration (value)
Sus kol Bo] Brbu A delH: B

+

]

2 A4 ste] AVl o) B9 EhE

self.count S 022 AA32
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# 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

test_generators.py & ©E F 7}A] o &, N- 04

QLE = N7 o] 9l 2 W) 2 8h 2 A 9 7] Abe] of 3
2 TS Bl S Be BA) AT
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o] 2.4 B 1 o] Ao A Al o= =4 %HDP AUz olg o] I} olEE olHE
U7 A 22 Folle 2 Aol thAl /‘lx—}%‘ﬂﬁ"'ﬂ Az AEE AL Yol AT
A olgrt A AeE HAY S SA7 A4S WA 7t AAE AGT e o] V5

2
AT 4 JAA T ol H St F TS A A RS YA YU Th
glol & 2.5 A= Al dl o] Bl o] g2 Aol s R o] AU th vield & Ed A o] Hof figo
HASAL THE Aow 28 4 e S BEEh o
[val = (yield i) J
o AA Y WS gto 7 Bt E o yield B4 o JA BT E Y= Aol EH5ULEL 2T E
G4 DeT AL AUAT DL AAE /5] b1 G4 o117} 8 A8
(PEP342 & A8 742 4RI ol 2L B2 LT b A4 LA PATE 292
AP S B yield RS BER Folof Brhe ADUTH val = yield i2hal % 4% A,
val = (yield i) + 12 A ¥ d4to] & wj= 35 E HoFgddrth)
2 send(value) WA EE TE3o] Al olHZ Y Yth o] M=+ AYdolHe =&
ThA] A28l yield A2 AAHH 3 w3k ek A _ next_ () WA E7L S &5 W

yield = None & ¥F&3h o}
Bee 14 2ok WR ALHRE WA 4 Yk DU ALH AU,

def counter (maximum) :

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

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

i = val
else:

LR EEE RIS

>>> it = counter (10)
>>> next (it)

0

>>> next (it)

1

>>> it.send(8)

8

>>> next (it)

9

>>> next (it)
Traceback (most recent call last):
File "t.py", line 15, in <module>
it.next ()
StopIlteration

yield 7} &% None & WHeHg Zl o , gyt send() 15 7 A g o]
5 g o A A B § O WA ol e, £ 40 A ARGl A5 A
uhA| 8.

send () 99 A& ol g o]l T3t 5 74x] T WA =7} AUt

e throw (value) is used to raise an exception inside the generator; the exception is raised by the yield
expression where the generator’s execution is paused.

e close () © A A Yol A GeneratorExit o2& WA A o]HH o] S FE T ©] o &)
7} A S Al @ o] Bl 9] T E = GeneratorExit B StopIteration & WA Aok YT},
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L& VAT T2 ZAY & dh= A FAH Y2 RuntimeError & £33 Yth close ()
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GeneratorExit o] WA o &
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ol gl o] Bl ol A A} ALGH = WA TE ARAI 8] A 5 Ut
atoj o] F 7FA WA e Qlmap () & filter () = AlWdlolH 2849 755 HAdUTH

o
map (£, iterA, iterB, ...) 2ThF3 T2 A2 Uil ol & o]EE WHEHgYch
f(iterA[0], iterB[0]), f(iterA[l1l], iterB[1]), f(iterA[2], iterB[2]),

>>> def upper(s):
return s.upper ()
. J
>>> list (map (upper, ['sentence', 'fragment']))
['SENTENCE', 'FRAGMENT']
>>> [upper(s) for s in ['sentence', 'fragment']]
['"SENTENCE', 'FRAGMENT']

gEerE AzelddoR 2L B A2 4 LUt
ol that o) g0l B & Wk
W zAo] Aege vkt
o} 5ol of gk,

filter (predicate, iter) =&
stu, WpAZMA 2 glaE e

4 zA
of] o] 3} .
Fduh; filter () 9 @A AFEShE A7, predicate T Y 3=

) 3

>>> def is_even(x
return (x

o\

2) == 0

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

Ytk

i)

ofy

AL HAE AR os 44D 5 9

>>> list (x for x in range (10) if is_even(x))
[Or 2/ 4/ 6! 8]

enumerate (iter, start=0) & 7} LE (start )} 7 R4 & XT3} +=2-F 22 HE3st= o|H
£ 845 AT

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () £ BAEE WESIIL 54 2 0] $5H = AYLE 7SS uf A5 AR U




f = open('data.txt', 'r'")
for i, line in enumerate(f):
if line.strip() == '"':
print ('Blank line at line #%i' % 1i)

sorted(iterable, key=None, reverse=False) = o|EH#E9 & %J‘i EgrEZ ROT, P
2EE Adsta, 429 245 AU TE key 9 reverse 1A= A H 2| AE S sort () HIAER

A,

>>> 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]

(B E o) ot AFA| $F A -2 sortinghowto &

T3] )
any (iter) Hall (iter) W& e oHHYESY JAB TS FUth any () € olHHEL] oJH 24

=
Fold True & W31, a1l () & BE 24 7F o] True £ ¥HH3HY u}.

7

>>> any ([0, 1, 0])

True

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

>>> any ([1, 1, 171)
True

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

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

>>> all([1, 1, 11)
True
zip(iterd, iterB, ...) 27 olHeEo|A 319 242 H3lo B2 2 ey

|

Y FAEE TARAL BE Qe o] EelolHE A5 o
@@wq%g;uw(q%&ﬂ@%%q%h%;ﬁﬂﬁuw>

o7} the

B 71 ol el o Elo] A vl Al £ w2l 5 9171 o) A2 ok g Th =, A
e

AvE Aol leuz ofHeoHE A& A
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https://en.wikipedia.org/wiki/Lazy_evaluation

6 itertools = &

The itertools module contains a number of commonly used iterators as well as functions for combining several
iterators. This section will introduce the module’s contents by showing small examples.

2Ee) /)5S A PN D a2 BRY U
s 1E IOl EE O R AR S ol H Ao EE BEL T

« oHEolE Y] 248 B4 AR AT B4
- ool E Y 28RBS A FhE T4
- oHeolEY 28 e BRatE B

6.1 A Z-& o]e]#o]g] BHE7]

itertools.count (start, step) & #SoHA 2 S & =9 Fast 28 S HE Y} A=
Mo g 7| Bgkol 09 A% M52} 7 Bgkol 191 %7 Abole] 44 S Al B ~

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.count (10, 5) =>

10, 15, 20, 25, 30, 35, 40, 45, 50, 55,

l

itertools.cycle (iter) < Zﬂ%’—,_ olHHEY Y& ANEL AFST 2 HE ulR iz 94 E
WHghshe A28 ol B el ol Bl & WA oh A2 olH ol EE o2 3 2 48 T ake] MR T

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

=)
il
2,
o

itertools.repeat (elem, H 8AEnWH U AL n o] AlFE A oW 2o

SRt N S

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, L) 299 o olHBFHES YHE o7 HFho], A WA o ¥
HES BEQAE WIS O F A 849 BE 345 W3elal, R E oJH Y Eo] T AR E w714
o] AL WE g o

itertools.chain(['a', 'b', 'c'l, (1, 2, 3)) =>

a, b, ¢, 1, 2, 3

itertools.islice(iter, [start], stop, [step]l) = °o]EHH ol 24 ~EZH S ¥IESHY
o} @ sop AAE ALEEE AL stopl 2271 ABF T A2 AFAXE AR sop-siart 2227}
%ﬂ#ﬂ@ﬂﬁ°1%ﬂﬁﬁitlﬂﬂﬂ% g Ut sto| X #2149 W A E Supo| A Ee,

start, stop, step oﬂ =] T — }\]"g"?_'—’l" _/l\‘ %/\_]'/_l;'b] T;]'

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]) & OIE{doIElE ¥AT I, A2 B oIrl) Yg& i wBoh:
n 7ol SRl ol elel ol B 2 g T n ol U8 kS AT HA o 7 Bzke
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EE 2 A5 W A2 o] Bl a0 ¥ o] AR U§-2 A Ashof S 2 o] e e o] ¥ 7} 23 A= L o] E el o] E]
% 37} ohe AnT Eo] 2 HThE o) A R

rlo
>
>,
ofl
ok
é

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

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

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

6.2 Lo T T+ S &
S

cperator R € SISl YA HEH: U5 AL EYFUT o2 2] operacor add e,
) (55 709 32 ©6}17)), operator.ne(a, b) (a !'= bﬂ—%—‘é) operator.attrgetter ('id")
(ol B B EE Ao e Fel S e 9 2 Bt 3

itertools.starmap (func, iter) 2 oJE|gEo] F &2 2EH S NI Aot 713 s, 9]
e AR A func £ 2T

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

o & B2 AeAted 7128t olHEE 240 FE S A dyrh

itertools.filterfalse (predicate, iter) = filter () & Wttjo|H, predicate 7} A A& w3k
Se mE e E BETD:

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

itertools.takewhile (predicate, iter) < predicate 7} #& ¥I&3t= gt 2 A5 ¥isgy o}

predicate 7} 7 3 & ¥kl d o] Bl o] B = Ao FRE dH Ut

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) 2 predicate 7} 2 HI3tsl= S 2 A4S W21, Un

2] ol e e} el A3hE Wakghch

itertools.dropwhile (less_than_10, itertools.count()) =>
10, 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,

itertools.compress (data, selectors) = F 79 o|E & ol ¥ & F 3} 1L selectors &) HF 247}
B9l data 9] 2 4TS WA, BEo] 1208 wohe F R T
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itertools.compress([1, 2, 3, 4, 5], [True, True, False, False, True]) =>
i, 2, 5
=1 SL
6.4 =% I
itertools.combinations (iterable, r) = iterable o] TTH BE 849 7153 -5 23-&

A3 5He ol B @l o 6 & WHEg T

itertools.combinations ([1, 2, 3, 4, 5], 2) =>
(L, 23, (1, 3), (1, 4), (1, 5),
( 3), (2, 4), (2, 5),
(3, 4), (3, 5),
(4, 5)
itertools.combinations([1, 2, 3, 4, 5], 3) =>
(L, 2, 3), (L, 2, 4), (1, 2, 5, (1, 3, 4), (1, 3, 5, (L, 4, 5),
(2, 3, 4), (2, 3, 5, (2, 4, 5),
(3, 4, 5)
7z 7E W AAaELiterable ©) WHEHSE A} 22 AR FAFH UL A& S0 9 AA A A1
FAF2,3,4 =5 <o S th H]%?‘i &9l itertools.permutations (iterable, r=None) &
Ak xS A A Dol r o 73 B £ES vk
itertools.permutations([1, 2, 3, 4, 5], 2) => )
(1, 2), (1, 3), (1, 4, (1, 5),
(2, 1), (2, 3), (2, 4), (2, 5),
(3, 1), (3, 2), (3, 4), (3, 5),
(4, 1), (4, 2), (4, 3), (4, 95),
(5, 1), (5, 2), (5, 3), (5, 4)
itertools.permutations([1, 2, 3, 4, 5]) =>
(1, 2, 3, 4, 5), (1, 2, 3, 5, 4), (1, 2, 4, 3, 5),
(5I 4’ 3/ 2’ 1)
rofl kg AgstA oW olH B9 o7t AHEEUTHE &, BE 247 XS YT
o] Fot AN WE b5 BE 2T AN I irerable o) Eo] LT B2t QU
itertools.permutations ('aba', ) =>
('a', 'b" Va'), ('a" Va', lb'), (Vb', la', laV),
('bl, Val’ ’a'), ('al’ ’a" b') (Va" Yb', laV)
TS RE ('a', 'a, 'bY) AE M BASA, F AL @ B b AR oIA vk
itertools combinations _with_replacement (iterable, r) &4+ o} A %S &3styrct:
24+ G FE WA HEE ST MEdACE 34+ 2 7Y A AR Ao sl A8 = 12
T A Q47 A E 7] dofl thAH Ut
itertools.combinations_with_replacement ([1, 2, 3, 4, 5], 2) =>
(x, 1)y, 1, 2), (1, 3), (1, 4), (1, 5),
(2, 2), ( ), (2, 4), (2, 5),
(3, 3y, (3, 4), (3, 5),
(4, 4), (4, 5),
(5, 5)
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6.5 34 &+

R o g A7) itertools.groupby (iter, key_func=None) &4+ 717 & .
key_func (elem) = o|E & &0 o & vtst=® 7+ Q 4o th3F 7132 A4S 5 9= Tt 7]
S5 Al 3HA o 7= ©ed] 74 84 AA Y YT

groupby () = o|EHEHE UH A 7|go] 22 ALEH BE Q48 319 7| F 71 & 71 &
9] olHHEL XTSI =2-5Z9 ~2E S vEI ]

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

def get_state(city_state):
return city_state[1]

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 () &= o[ Ell & v-o] g0 710 e} ol A= rka A e, vk olEl ol
A ST R E Aot el 529 Y 1% 235 Aol el Al 19 29 E 2

7 functools 2 &

The functools module contains some higher-order functions. A higher-order function takes one or more func-
tions as input and returns a new function. The most useful tool in this module is the functools.partial ()
function.

3

f

BLY Bes 198 20y 38 AR AR AN 1T B Ul 22
b = b

>

’ C
oo ol A B A8 ook g o

unction, argl, arg2, ..., kwargl=valuel, kwarg2=value2)
I AA e ZeBolmz, A9 AAE function & A7) Y=

import functools

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

)

print (' : ' % (subsystem, message))

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

15




functools.reduce (func, iter, [initial value]) = EE oJHTE 40 ] +& AALE

FHURL FD oA RA 5U L UG, St T ILE Bolo] A2 G WA o

o]oF Ut} functools.reduce () = olEHd o7} W33l A S F 24 A} BE 3l func (A, B)

E AT 2o Al WA 8 AO] C HOH func (func (4, B), C) & Alxtstar, o] 23}E vk

ul A 848t Al olH ey E o] A%E wj7hA] 74]—‘—5“413]' ole el Eo] A3 g ‘?}%}‘3};‘] o
o

]l
TypeError o & 7} AUt 2713k 1 A=A -2 AL
7R A2 AdE U

>>> import operator, functools

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

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

Traceback (most recent call last):

TypeError: reduce() of empty sequence with no initial value

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

6

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

1

operator.add () & functools.reduce () & &4 ALL31H o]HHEL] BE 24 & T3] o
AL e AukA ojof A o] 2 A4S 93 sum() o] ehe B4 U BTk AR U

>>> import functools, operator

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

10

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

10

>>> sum([])

0

2% A9 functools.reduce () & AFE 3 B2 4ol e A for F 23 Zlo] o] ¥

24
5 d&dh

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

# You can write:

product = 1

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

J

A related function is itertools.accumulate (iterable, func=operator.add). It performs the
same calculation, but instead of returning only the final result, accumulate () returns an iterator that also yields
each partial result:

itertools.accumulate([1, 2, 3, 4, 5]) =>
1, 3, 6, 10, 15

itertools.accumulate([1, 2, 3, 4, 5], operator.mul) =>
1, 2, 6, 24, 120

16



7.1 operator 2 &

operator REL oA AFH A5 UTE o 7)o Tho]l A A Akt 33t 34 A gho] Z 3y of
Asyth & A2k o= AT TS A ghotr H B R o2 gt e T d ] e
oA F-& it
ol RE 2Y = v 25U

o 8t A A add (), sub (), mul (), floordiv (), abs (), *

o =2 gd4k:not_ (), truth().

e H|E AAF: and_(),or_ (), invert ().

e HlX:eq(),ne(),1t (),le(),gt(),ge().

o A olo]dEE]: is ,is not ().
AA HEEL AR R ES EAE FA3AM L

o sIA =

8 22 ol Pt £HA
g gAY 2209 AT, AR A AL oj"H A 02 E R A4F Ao A2 T4t
288 AYYth
sto] W WA Ty A3 s 57 Ao, AER TeE AT 28U A glsyth:

stripped_lines

[line.strip ()

for line in lines]

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

B28 7150 GIrhe A4S0k duith A2 B8 A3 B 71A B L lanbda RALE A3
AYJUth lambda += o 2] wj7] W48} o] 5 w7 W& Aot A S F 8] 349 32 WHEsh+
o] 48 BT

adder = lambda x, y: xty

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

O S def B ASFT Ak B 02 g5 Fo s AU

def adder (x, y):

return x + y

value) :
+ str(value)

print_assign (name,
return name + '='

J

W o oto] vl T Q? o] AL

dIL a ==
g2 33t AUt

roh

AR BA7 B4 AHS3HE PHL lanbda

2ol of

BA7H A A0 B ol 3 S lanbda 7H A9 8 4 Sl BT 499 A4 ol 7] 0l
Uth 23 dd 2840 F AAS 4 Qlojof gyt &,if. .. elif else v E+=try.
except & 7H 4 915U th lambda ol A U7 g2 34\% 3]'3437— 5, $17] o 2] 5333 —L?ESE
29 AYU. 0h8 TEAFF AS SpA whe A Fob A L.

import functools

total = functools.reduce (lambda a, b: (0, a[l] + b[1l]), items) [1]
oA E2 ola & = UAA T A DA FABE=A] o]sf et s 2HA S Fo W= Hl AlTke] AH YT
BAA SHE def F5 AHESHE £ O U2 AS s 5 dsUTh
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import functools
def combine(a, b):
return 0, afll] + b[l]

total = functools.reduce (combine, items) [1]

¥ Bed for S ST b £US AU

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

52 sun() W F5et Ao e BAA ol gloj = F9he AYUth:

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

functools.reduce () & AFS3= W2 AP, for FEZ2 ZARL ] o §&3 ).
Fredrik Lundh= 3t lambda AFEH 9 2| E G S A8 o3 22 73 ATS Al G5 )
1. g} & A3 8

Y7t st Qo e AP st 2 248
4y AL EHIE o] FS QLA LA

e A Folah AW, of e -2 o A Frivh g WA o] B e Aol sl 5ol 5HA e

B o] 29 Thaket 2 S A el T £ 53 £ OE THS A @S0l A 7A181a 44U T Tan Bicking,
Nick Coghlan, Nick Efford, Raymond Hettinger, Jim Jewett, Mike Krell, Leandro Lameiro, Jussi Salmela, Collin
Winter, Blake Winton.

W72 0.1: 2006d 69 30Q AlAl.
WA 0.11: 20061 7€ 1L AlA]. LB,

H70.2: 20061 79 10 AA] Al o8 2@ A B A~E Peedd Ade vz 58 28 4.
WA 021 FE WY glaEdA 2HH F IS F7)

H 2 0.30: Collin Winter 7} 2} 3t functional EEol tfst AA F7}F A4z} 5o o gt g2 A A
F7h 2 7HA o # 4.

Fd

10 3+

S
=3

10.1 gl

Structure and Interpretation of Computer Programs, by Harold Abelson and Gerald Jay Sussman with Julie
Sussman. The book can be found at https://mitpress.mit.edu/sicp. In this classic textbook of computer science,
chapters 2 and 3 discuss the use of sequences and streams to organize the data flow inside a program. The book uses
Scheme for its examples, but many of the design approaches described in these chapters are applicable to functional-
style Python code.
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https://mitpress.mit.edu/sicp

https://www.defmacro.org/ramblings/fp.html: A general introduction to functional programming that uses Java ex-
amples and has a lengthy historical introduction.

https://en.wikipedia.org/wiki/Functional_programming: 3 Z 2 T WS AW 3}= 4wk 9] 7| F t] o} &=

[k

https://en.wikipedia.org/wiki/Coroutine: % &l of tj 3l &=,
https://en.wikipedia.org/wiki/Currying: A3 7§ ol o 3} &=
10.2 sjo]# 54

https://gnosis.cx/TPiP/: The first chapter of David Mertz’s book Text Processing in Python discusses functional
programming for text processing, in the section titled “Utilizing Higher-Order Functions in Text Processing”.

Mertz+= & §F IBM 2] DeveloperWorks AFo] Eo|A] &3] 2 T2 7| AF Al 8] =2 38-2HS 24 5 Ut
part 1, part 2, part 3,

10.3 s}o|X Hrg A

itertools BEo] tfat A ™A

X
>

functools & o gt A A
operator 2E] thd A A
PEP 289: “A| & o] €] £3 A
PEP 342: “/N A9 AV o]HE 53 7”2 vho]l 259 2L A& o8] 7]5& APt

—_
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https://www.defmacro.org/ramblings/fp.html
https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Coroutine
https://en.wikipedia.org/wiki/Currying
https://gnosis.cx/TPiP/
https://developer.ibm.com/articles/l-prog/
https://developer.ibm.com/tutorials/l-prog2/
https://developer.ibm.com/tutorials/l-prog3/
https://peps.python.org/pep-0289/
https://peps.python.org/pep-0342/

)
ro

)

Python
PEP
PEP

20



	소개
	형식적 증명 가능성
	모듈성
	디버깅과 테스트 용이성
	결합성

	이터레이터
	이터레이터를 지원하는 데이터형

	제너레이터 표현식과 리스트 컴프리헨션
	제너레이터
	제너레이터에 값 전달하기

	내장 함수
	itertools 모듈
	새로운 이터레이터 만들기
	요소에 대한 함수 호출
	요소 선택하기
	조합 함수
	요소 분류

	functools 모듈
	operator 모듈

	작은 함수와 람다 표현식
	개정내역 및 감사의 글
	참고 문헌
	일반
	파이썬 특정
	파이썬 설명서

	색인

