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ol & o] Bl = Hl o] E| /\Ea% et = 7“?1]%1143} o] AA= g Woll 3 244 dolHE et
Ytk stold o]H#olBl & WrEA] __next_ () e WINEE AGsfof dUTh o] WAEE

NN U0 B AEYS e LA E MBI, B AL o] H e _
= StopIteration 2] & WA Aok Ut o]E#olH 7§33 B8+ gl 7353k ol o]
QEQO%Hﬂ qaﬂ]HEﬂ@a%ﬁgﬂﬂﬁﬂmmmq
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HASUY: olH

YA g iter () & 99 AAE At AAY W&ol 84 E W33t o] EH H o] H & v T}
A A 7} o] ] E ]’fl% 3R] %o TypeError & WA A YTk oA Y HolHE 5 2
ZFA 7F ol E o] A& A Yk, 7Y b ol AL glaEg gAY dUT oJHE O HE A 5

Sl AR = ol E]#) 2 ol ek B U

FEFLE olH e o)A A o]~ E AFHE 5 Y5 UTh:

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

>>> 1t = 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>
StopIlteration
>>>

2 ole D}—E— AYLE N o2} 2 AR S 7Ihskm, 7Hg 29 Al for @AY for X in
Y BN Y& WEA o HHo]H S iter () 7F o HHCIEE AT = & AR olofok FUT thE
%%%&@%4 T A e

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

for i in obj:

print (i)
oJHdolBE 1ist () Bt tuple ) AR B4 E Ag 3ol JAEL FEE Ve 4 Ut
>>> L = [1, 2, 3]
>>> iterator = iter (L)
>>> t = tuple(iterator)
>>> t
(1, 2, 3)
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IAESN-FER AAAT 5 A5Uh:

>> L = [1, 2, 3]

>>> iterator = iter (L)

>>> a, b, ¢ = iterator

>>> a, b, c

(1, 2, 3)
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2.1 O|E{2[0|E{ & K| SH= CIOIEE

P 2E9 FEo] o B o BE of BA AAstEA ol u] Ao UTh AAE BRI 2L sho] A
ARG e ool o AL A5 0w A AT

iter () & 9™yl A-&3std g d 2l 7] & WHEshE o|H & o] B & vty

>> 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, mlkey])

Jan

1
Feb 2
Mar 3
Apr 4
May 5
Jun 6
Jul 7
Aug 8
Sep 9
Oct 10
Nov 11
Dec 12

slo] W 378, 9 U olH# o)A A7 A Y A9 23S BT oA AN E, 53]
A Q= A ok At} thE = A

iter () & gAYV o F &3t AL G4 71 & WHESA T AV Elofl= T2 o] E # o] B & Ut Esl=
H A =7} O"\‘/]“/} 7“’]1/}7] TSRS = 75‘—‘%011% HA| A O 2 values () &2 items () FIAEE
AHg-31o] 2 A 3l o] B gl o] E

=
=
dict () A= (71, &) F29 F3d3 ~2EHS HEE3= o] H o] HE e = dFUth:

>>> 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

A2 ol £l W& 7HA A Ao 42 v d 5 stk

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

3 Moy maAat 2|AE H=|AM

olE ol B e Eol theF 7hx) kAl AL 1) BE 8 a0 thaf of W A4S S5, 2) of
242 VIS 849 BE AT ADSHE AUk o Sof 24D g AES 9OR 74 FolA]
Fo] 2L AASFAL, Fol A BE EALL TP 22284 dgUn

grE AxgddFG Aoy 284 (EUE: (li
S}~ A (https://www.haskell.org/) o] A & &
TAE 2EHo A BE FHZ AAT 5T

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

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

# List comprehension —-—- returns 1list
stripped_list = [line.strip() for line in line_list]

"ifn 2AS FA5el 4 4R 49T 4% A5 th

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

BUE NBAY ol A mE A F A1 seripoed Lise & cleldlol )
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Ao thes e g4tk

( 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 )

tAl Do, Ak Az dd e Sl E iR E 2E T OEUThRE U4 B2 D),
= = A AUt if 2 ol

g eas expre551on_/] Aol ztol A AAYtL) if 2L
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https://www.haskell.org/

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

fm“;mggﬁégﬂdﬁggﬁﬂqqMﬁﬁhﬂﬁﬂﬁ0%% 2 Qe E T
17 ufj Bofl 28 Zo]d IR = g5t} sequencel & ZF 8 4 of &) sequence2
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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.

o2& oA Al for. . in Aol YA is Aol g Aok Sele) Aol RE AUL Aolol 3}
22 gt 207139 £ A PAEV} It A 2 B2 ol oAUk
>>> seql = 'abc'
>>> seq2 = (1, 2, 3)
>>> [(x, y) for x in segl for y in seqg2]
[(ra', 1), ('a', 2), ('a', 3),
('b', 1), ('b', 2), ('b', 3),
('c', 1), ('c'y 2), ('c', 3)]
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A gl 2B e d e 77 /7o, F A= v

# 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

lo
K
o
%
o
T
=
£

Aohd o o=

yield 7|9IEE £¥stE gAY oy ddu; o] A
o7 3]

AR P U 477

~




AV o8 F4E E0E B 7 Meel R sk oA ol HaloE 2 2 A Qs A
olE] AA S MBFUTE yield £8 4L AH5HA AU a0 Bl return B3} 05t 1 9 7S 2
@qqduddﬂmamnn*%ﬂWﬁtwdddﬂEﬁﬁﬁﬂﬂdﬂﬂHA*W““ﬂﬂ°ukaﬂﬂﬁ
Ao Mert mEAThE AAUch A elolee] next () WA=} kol AR u, 347} oA
A8 .

2 generate_ints () AU @ ol B9 AL o YYt}:

>>> 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
StopIlteration
oHEL =] for i in generate_ints(5) ¥ a, b, ¢ = generate_ints(3) L & F
gt
A @ ol e &4 Yol A, return value = _ next_ () WA E oA StopIteration (value) &
A YT o]" Yo ] g P2 RS Jeiats) ““ ofefo] =23t gt A Ho] Eyal Al g ol &=t
Fe H2TF A5y
49 ALE AL AN 2 E A A58 A BE2 Agsol AY Aol 732
TEoR AL 5 UFULL A& £, A5 H2EE 3 22 self.count E0° & HA3
__next__ () WA E& self.count & %7}/‘]74 Hhgtsl= Ao g % 4 JF Ytk 2, tha
Barat AU doleel Aot S5 2L A4k Aol WAl B Bt 4 Qo
sho] A o] glo] B 2] ] Ql Lib/test/test_generators.py ol 23 HAE FEol& o B2 SH| 2 A E0]
5t Al E 2 AT A0 Z G oho] 25 9] 25 oh AL T AL stLke] AV el o] 87

91Ut

# 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 & T2 F 7} o=, N-o] & A (NxN A A2 Tof] A2 o2 G E Y ¢+
Q=S N7 2] oS w3 BA) 2 7| Ae] ol @ (7] AF NN A2 whe] wE 7S AT g A 2

|
5= Sy e 2 A) YUt



https://github.com/python/cpython/tree/3.8/Lib/test/test_generators.py

shol 4 2.4 2 7 o)A WGl A AT o] Bl Z e A4 A5 T AV o E o] =7} o] eel o] 6 &
BE7] 98] 528 Fol 2 Aao] thAl A2HE w gl A)

Addelg7t A9 faE AU T EA7L A4S + A W14 7T AAE AGTe2N o] 7|55
A AR o2 g H W2 AAE T A A YT

st # 250 Al Al Ul o] ol gk ARshE hakak Wi o] U th yield £ B4 o] Hof W4
WAL ohE o 228 5 Qe kg waThoh

val = (yield i)

S AAAYE g goz FAE T uf yield BAA FH FA BT E Y= ol FHULEL 2=
4 BRG AL AN DR F A HL | 5HA 1 FF 2517k o G5

(PEP342 &= A2 72 ¢ A9 g h ol 2t o) 2 250 Qe 49 FAAIA Y5 498
A5t A yield ERAL BT 7 Folof Srp AT val = yield i g1 & 4% JA
val = (yield i) + 12 A ¥ A4to] & W= 2L S Mokt

2 send (value) HINEE $E3] AV olHZ RU Ut o] M= AVd g T =5
T Al A &S yield A A2 A1 G A 3he whebghy o ek Zq?ﬁ_next_o HAEZLZESHHE
yield = None < ¥+&grc}.

22 14 S5 Wi e EH e 948 S It e hed YUt

def counter (maximum) :
i=20
while i < maximum:
val = (yield i)
# If value provided, change counter
if val is not None:
i = val
else:
i +=1

thee e WAl oAy

>>> 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 ()
Stoplteration
yield 7} &% None & RE&& Zlojn g, 4} o] F-¢-5 &As]of . send () WA =7} A o] E]
R A AR eH BT L O A A St obR, S5 AR e s o) e
uhA| 8.

send () 2ol Al el o Eol B8 F 717 ThE WA =7} A5tk

e throw (type, value=None, traceback=None) = A& o]E YA o2& LA 7= 0
ARG UTE ol 9] = Al el ol Bl o] Ado] A FAH yield FAA o o LA G T

» close () &AL Yol A GeneratorExit o2& HAYA A o] & o] A& F R T o] 27}
Ay 6‘]-111 Zﬂ v o]E 9] I E+= GeneratorExit B StopIteration & WA A A oF Yt}



https://www.python.org/dev/peps/pep-0342

el g Hiux thE FYZ ot A2 FAH J o RuntimeError £ X F YT close (
= A ol 8 7F 7M| A 2 = AF wf) 5}o] A 9 ]’“]X]Tﬂﬂoﬂ-/]*ﬂ 322 AYYth
GeneratorExit o] AT uf] A 2P L st F- & AP of 3t}H GeneratorExit & F=
Al try: ... finally: & A
olelet Male) A T A g ol
A
A ele = ZFE o] 5o o dubA < Fef HEFEH o] FUth AEFEL 3 X Ho| A Al &= 21
o2 3 A E (T4 W A2 return ) oA WA U U T 2y o8 thE A FoA ZFE S AIF

S mA e 7 T A1 2 4 Q5 U Th(yield B).

=
]
g

B AN ARG M} B R AT

o

ole g o] H ol A Ak ARRE & W T8 ARAE] A E S U
spol o] = 7HA Y e map () 2 filter ) £ AV ol A4 75& EA UL

map (£, iterd, iterB, ...) &Th&¥} 2L @20l Th olEj#l o6l S urakguct,
f(iterA[0], iterB[0]), f(iterA[l1l], iterB[1]), f(iterA[2], iterB[2]),

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

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

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

filter (predicate, iter) & 54 £4& W= B AW Aifﬂl o gt o] ] g o] Ei% Ll
6“1ﬂﬂﬂﬂiﬂAEQJQQﬁﬂﬂﬂEﬂ%HWImwmetﬂ 279 AZHS B
Foduth; filter () 9 37 AHE 3= A, predicate = T ZhS wkobS of of g o
>>> def is_even (x):
return (x % 2) == 0
>>> list(filter (is_even, range(10)))
[0, 2, 4, 6, 8]
EgtolAd2 PrE Ay ddor AE + JsUTh
>>> list(x for x in range(10) if is_even(x))
[0, 2, 4, 6, 8]

enumerate (iter, start=0) = 7} S E(start £ )} 2 R AL T35 =2-F=8 v3slst= o]H g

2o 848 AT

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () € B|AEE WSS 54 0] S5F £ JY2E 7|5 ) A AHEEH U



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

print ('Blank line at line # % 1)
sorted(iterable, key=None, reverse=False) = OlEHHEJ EEQALE FALERZ HOT,
g AES AEsta, FEH 2HE AT U key S} reverse A= A H B AEQ sort () FINER

Ao,

>>> 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 Aol th 3k AA| 3F A -2 sortinghowto = ZH113HA] 8.)
any (iter) Hall (iter) YF Tt olHHYEY ARAFE FUh any () £ ol HES ojH 847}
ZFol W True & W8t all () 2 EE 8471 FolW True & WU T

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

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

zip(iterh, iterB, ...) & 7ZtolElelBolA st 248 Aol FE2 washch:
zip(['a', 'b', 'c'l, (1, 2, 3)) =>

(‘a', 1), ('b', 2), ('c', 3)
o] B ATE MBS Aol Hme) Yo] PJAEE TS AY RE I olgdoEHE A 2
SUth oA BEe 2 38 Ao A she] Mag UL (o] S2o AE ol a4/ durh)
o ol Bl o El e RE 22 Aojo) o] B2 B3} A AL/ 93 AQUT o EeEe] do|s} e
A9 AT A=Y R R o H e B 2 o)/ B,
zip(['a', 'b']l, (1, 2, 3)) =>

(‘a', 1), ('b", 2)
B 71 o B #l o Eel A U] 84t w2 d 4 97 o] o] & WAL Salok itk =, A E 245
AT f9ol domg oo EE A% AL 5 et
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6 itertools B &

o 7

itertools EE2 3

£t o] ol 4
59 752 @ AR
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R BEBERS
EEDEEELEY
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6.1 A2 O|E{&|0|E{ 2= 7|

itertools.count (start, step) = FS3H AL & 9 £33 2L ustdh o) A H
Ao 7|2k 04 Az s o 713%,}0] 191 222} A}ole] 7FAS A28 2= 9l Th:

itertools.count () =>

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

io0, 11, 12, 13, 14, 15, 16, 17, 18, 19,
itertools.count (10, 5) =>

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

itertools.cycle (iter) 2 Al&9 o]E e B U AFE S A A3t A SHE A G714 84 &
WS A28 ol B o] 5 & M A2 e ol e o] H L o] H T 8 4B TEs MBI

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

itertools.repeat (elem, [n]) S AZH Q25 n HUES AL, n o] Al ZH A o™ Zlo

248 W T,

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

abc, abc, abc, abc, abc

o

=

itertools.chain (iterA, iterB L) 299
HEY RE Q4 E ul3k3 e tHRH_u_ﬁ\_-O/] rEQ
o A g W o

o o] ¥
w25}

b 1o
i 4y

HE2 Ao A stel, 3 WA g
o, 2E o)E e go] o 2B w7

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

itertools.islice(iter, [start], stop, [step]) & °o|EHHolH 24 ~EZH S HIESY
o). w2 stop AAE AFE-S1E A S stop7] 247} WEH U T A% A8 AE A S stop-stare &
A7), sep o kS AR 24 o] et Ak U sol He] BAY B A Sehol 43 T,

start, stop, step | =% AHEE 5 s Th

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]) & o|E#HolEHE EAZ YT A& oJE & o]E 9 WE&S EF kst
n 9] S A o B e ol B2 MEFUTh n ol that gh2 A FFHA FOW ] ghe 2tk o ¥ o]
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ofr

B 2 A5e] W A8 ol el go] e ] A% vl & Aok HE ol Bl o]Ej 7k 2 AL o] E el o]
3 S/l The AnT) Be] 2l HThY o] 2 e 4B MR E 4T 5 4Tk

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,

2200 het 84 55
operator B35 vpol o A4kt b5 3}% T AdE 2T ol & S0 operator.add(a,
F M9 e ©st7)), perator ne(a, )(a '= b@5Y) Doperator.attrgetter ('id")
CLdolEelRE S AT e R e o 28 W Ao

itertools.starmap (func, iter) 2 olElg|Eo] EZ9 ~EH S WIS Aol 71 A s, 9]
FEe AAR A func £ TS TH

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

EThE g B2 ARt 7128t ol HHE 849 BE HES A9t
itertools.filterfalse (predicate, iter) = filter () & ¥ktjj o], predicate 7} A A& w3k
e BE 248 BB

itertools.filterfalse(is_even, itertools.count()) =>

i, 3, 5, 7, 9, 11, 13, 15,

itertools.takewhile (predicate, iter) 2 predicate 7} ¥ W& st g R A& w3y o

predicate 7} 7 21 & WH&Hsd ol H e olH= 2] FRE ¢H U

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) - predicate 7} 2 HIStslE SO QA4S 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 719 o|E & ol ¥ & F 3} 2L selectors & HF 247}
3ol data o) 8 4TS MBS, BEo| 12 Woir F LT T
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itertools.compress([1, 2, 3, 4, 5], [True, True, False, False, True]) =>
1, 2, 5

I &)

6.4 =

Ok
ok

A
T

o

itertools.combinations (iterable, r) T iterable ol TTH & Q49 753 52 2%

A 53k o) Bl el o] B 2 WHEHI o,

itertools.combinations([1, 2, 3, 4, 5], 2) =>
(x, 2y, (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)
7 B 9 A2 EL ierable o] WE AT 2L £ AR FAFUT o 2 So] 9] Ao A A1
42,3, 4 =5 gl Utk H|s8t g9l itertools.permutations (iterable, r=None) 2
Ak 220G AAB ] Aol r 9 75 HE =D S M)
itertools.permutations([1, 2, 3, 4, 5], 2) =>

(L, 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, 5),

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

(L, 2, 3, 4, 5, (L, 2, 3, 5, 4), (1, 2, 4, 3, 5),

roll 3 AR o olH g8 Zol 7t ARSH U &, EE 847 XS Yt
o Wt AR e wE 2L AN derable 9 B0 TR oL T LR fiTh
itertools.permutations('aba', ) =>
('a|’ Vb', ’a'), (Va|’ ’a" 'b'), (’b" Ya', 'av),
('b', Va', Yal), (Va', Yall b') (’a|, Yb', Ya’)
22 FE ('a', 'a', 'p') ZFF A AT, F Y (a) AR HHE 1A oA S5t
itertools combinations _with_replacement (iterable, r) &+ o2 A %S &3styrc}:
SAEGE FEUHAAINED = JdsUth MEH o2 845 74 /F22 3 AR Y Xl ths) Ae=

A 847 A EE 7] Aol thAlE U

itertools.combinations_with_replacement ([1, 2, 3, 4, 51, 2) =>
(t, 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 LA EBR
e o g A7 itertools.groupby (iter, key_func=None) &= 7}3 B33t}
key_func (elem) &= o|E & &) o3 vkt 72+ g 4o st 71 g& ALE = A+ T Uth 7

G5 ABHA GOoW 7 B 4 8s AH

2 o
ab

groupby () + °|HHE WHA 7]3ke] &2 A EE 45 T 71 s 71E 7HA
249 oHHES o= 2-7FEY 2EHS RIS h
city_list = [('Decatur', 'AL'), ('Huntsville', 'AL'), ('Selma', 'AL'),
('Anchorage', 'AK'), ('Nome', 'AK'),
('Flagstaff', 'AZ'), ('Phoenix', 'AZ'), ('Tucson', 'AZ'),
1
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 () & °|H & W2 Y-go] 7)ol wpe} ojw] L= Jlrkar 7 gtk vEgkd o] Bl g o] B A A]
olHZE YWRE SRR o]E g o298} G 71 & 24 817] Mol o]H ol H-19] AE Al oF
ek

7 functools 2 =

A P58 ERHT AFUTh T F45 £t ol de] §5E o
o

A=
S 4++= functools.partial ()

e

4P Ao Y 22U 9, LR A W AN A E BH WPo) 2@ A9}
AsUTh Stol 4 £(a, b, c) B AHMNEAME; sFo]H T £(1, b, c) o AHFs= HELR
T g, c) EWE T AFULH ol & (FE4 & 48) o=t Ptk

partial () & A A= (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2)
S} 02 AXE AU A% AAE BelHoln, A A2 runction & LB JAAL
73E} 5

=

rlo

N

it

fof

e

o

us)
o, it

iy ©°
I
n

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

Fstng 73 ol B A8 gl UTh func = F 34 F ARSSEe] S| Fh WHE et S o]

oJoF &t} functools.reduce () &= °|H#H o] 7} 9kt A5 F+ 84 A8 BE # 3l func (A, B)

E A US 22 Al A LiOJC # 3l func (func(a, B), C) & A4, o] 235 weke

vl AR @40t 233 ol g Eo] A E uj7hA] ALY olEHEo] A e 3R o
o

a] o
TypeError 9] 7} Wbt} 27| 7ko] Al 2= dH A ZHH 0 7 A} 51 func (initial_value, A)

7R WA = A g o,

>>> 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 () & /A A-&35H oE QAE
A%-E v dubH o] o A o] & A 4317 9 OH sum() °lghs 54 W3 g7 AlgE Ytk

>>> import functools, operator

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

>>> sum([1, 2, 3, 41)

>>> sum([])

I AW functools.reduce () & AHE8e B2 Aol B 3HA for F2 ¥k 2 8t= 2l o] o] § &
2 0

4 &

import functools
# Instead of:
product = functools.reduce (operator.mul, [1, 2, 31, 1)

# You can write:

product = 1

for i in [1, 2, 31:
product *= i

A ¥ 4= itertools.accumulate (iterable, func=operator.add) JUth Z& A4S 5
WoLA ok FHZE AW vk sl= Al accumulate () = 2 2B A8 03 = o] g F o] EH & wiskgH
[RR=

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
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7.1 operator 2 =

710l spol W ALkl gt T Aol 23

operator ZE-2 oA AF=H AFUth o 2 %
AUtk @G AiS s AT 45 A FA Fols 5B olge T4+ T4y w4
A A &G

o 5238} A4 add (), sub (), mul (), floordiv (), abs (), =
=8 A4k not_ (), truth().
|E A4k and_(),or_ (), invert ().
* Hli:eq(),ne(), 1t (),le (), gt (),ge().
Fol®ElEl: is_ (), is_not ().

AA 552 A 2Ee FA4E FastA e

[ ]
=)
)

(o]

F5Y YA 22 IYL AHD W, AEAZ FAFAL oW HORE 848 AYFE AL T4}
2o Ayt

shol A W3 G40 ARE BE G4k Ao, A2 B8 3T 2ot AH gt
stripped_lines = [line.strip() for line in lines]

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

= _ -

289 7] 5] glrhd S s of Ptk Ao BHE
AU Th Lanbda £ ole] 97} W49} ol 5 v W42 Agshe AL A BAA g
9ol P48 wEUh

adder = lambda x, y: xty

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

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

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

oj i theto] vpgtA &7t 2? o] A2 26k ol thet AE AUtk BA7E 4ol AHE S W2 lambda

A$e 5she AU

A 0] Y o1 3 S Lanbda 7H 491 R 5 98 B4 470 A0l e
= Hd 29407 AT 5 oo YLk &, if. .. elif else Hla & try.

except £2 711+ 94U lambda B4 U P B A2 5ol 7 548, 917 olel e B md o

9 AT T MBS S w2 Sobh Al g,

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

A2 ol d o AT, A"A FAst=A] o8 str] f3l R A= Zoiul= Tl Aol 2] Ytk
A SHE def S AHESE £ 0 U2 A2 BE T AsUth:
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import functools
def combine(a, b):
return 0, af[l] + b[l]

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

T w4 for £2E S HTHA MY 29 A Th:

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

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

total = sum(b for a, b in items)
functools.reduce () § AME 3t BE 47, for 22 23S wf o ¥
Fredrik Lundh = 8] Lambda A8 4 9] e =22 98] thedt 22 74 482 Aldgant
L@ e e
U7} B ol Bal AW et 2 248
9 AEST AP RAL LA o] 52 A RA L

32 Ao Folah AW, o e -2 o A Frivh g WA o] B e Aol thah 5ol 5HA e

A= o] 29 thFSt 2 S Al Qs A 8t 9 tha AFRE ol Al ZFAFSEAL 455 U th: Tan Bicking,
Nick Coghlan, Nick Efford, Raymond Hettinger, Jim Jewett, Mike Krell, Leandro Lameiro, Jussi Salmela, Collin
Winter, Blake Winton.

W7 0.1: 2006 1d 64 30 L AlA].
WA 0.11: 20061 7€ 1D AA. 2B,

WA 0.2: 2006 7L 10 AA. AYd ol BT g AE A=
WA 021 FE WY glaEdA 2HH F IS F7)

H A 0.30: Collin Winter 7} ZH4 3} functional BEEO] st AAQ 27}; AR 2 E o th gl =
F7h 2 74 o # 4.

Ach
)
r
1
[
o
ok
v
fu
of
s
to
o
al
o

rlo
=
2

10 &1 &9
10.1 gl

Harold Abelson 3} Gerald Jay Sussman, Julie Sussman 2] Structure and Interpretation of Computer Programs.
A A A= https://mitpress.mit.edu/sicp/ ol Q5T o] 1A A ¢l AFE 73 WA oA 2873
e 2203 YolA tlolB 352 FASH] A AL 2ERS /\}&a}% WS AR o
.2 2:7) (Scheme) & o Al = ALG SHA B, o] ol A AW G TIA B4 F HFRE G4 B ol A
sEo] 488 5 A5

18



https://mitpress.mit.edu/sicp/

http://www.defmacro.org/ramblings/fp.html: 2 2 G ALZ 4 7] 2} SHA Apu} A S AL ST+ =2
T ol g IarAQl A=

https://en.wikipedia.org/wiki/Functional_programming: <8 2 T W& A 3= A1k 2 7] 3 ¢ o}
=,

https://en.wikipedia.org/wiki/Coroutine: Z-F ¥l of tff 3t &5

https://en.wikipedia.org/wiki/Currying: # & 7§13 of| th 3+ =,

10.2 mjlo|M EH
http://gnosis.cx/TPiP/: David Mertz 2] 3 Text Processing in Python 2] 3 WA 7ol 4] = (Utilizing Higher-
Order Functions in Text Processing) Zo|A dAE 2| & 3t st-d =2 e W of sl A3yt

Mertz= T3+ IBM 2] DeveloperWorks AFO] E o A g3 =2 T 7|AF Al ]2 383E A 5 YT
part 1, part 2, part 3,

10.3 IO/ AHA

itertools EEo st AHA
functools BE o A A
operator &l ]
PEP 289: (Al & o]E] £&4])

PEP 342: (7} A elolel & 5 ZFH) 2 ol 259 2 A olE 7s& A¥dUrh

of

S

S
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http://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
http://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://www.python.org/dev/peps/pep-0289
https://www.python.org/dev/peps/pep-0342

AHO|

= -
reln gy S
PEP 289,19

PEP 342,9,19
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