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Some languages are very strict about purity and don’t even have assignment statements suchas a=3orc = 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 a call 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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# olE g o]El= REEA] __next_ () Bh= WA EE Aok Utk o] =& AAE A SHA] kol 4
2EZO t}2 84 E uisstytth ek ~E T ¢ 27} ¢ltbd, _ next_ () & StopIteration

=2 9
of| 2] & WA Ak FUTh olH o] H7F 3t B2+ gl Fagt vl olB 2E RS A5k olH 8|
=2 z X

g 5 iter () & 99 ARNE Aol AR ol L4 V3L o] el o] & MBATY T
AA 7} o] el o] A2 A A3k7) 4O W TypeError & WA YU shol Ao v Hlo|H B & & 7pA 7}
e o] 42 A D=, b A A AL el i G AU ol HE AL At AAE

ole & olFtal =H U

FTEoz olH e ol d AHI o]~ E AP E + s

>> L = [1, 2, 3]

>>> it = iter (L)

>>> it

<...lterator 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
>>>




o] L ol th2 A s A o He 2 AxE Aad, 1 28 AL for EYTE for X in ¥
oA Y= WEA] o EH e oE TL iter() 7} o E A OB & AT 5 Y& AR o] oloF FITh TS F
2o 22 ou gk

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

for i in obj:

print (i)
SJEld OBl & List () B tuple ) B4R B5E g3l el2EU FE2 Uehd 5 st
>> L = [1, 2, 3]
>>> iterator = iter (L)
>>> t = tuple(iterator)
>>> t
(1, 2, 3)
NA A7 S o B o HE AAFUT: o Hel ol B /N 248 wEdthE 22 du Yoy,
AASSN-FER ARAT S d5Unh
>>> L = [1, 2, 3]
>>> iterator = iter (L)
>>> a, b, c = iterator
>>> a, b, c
(1, 2, 3)
max () Pmin() L WG FHE she olejelolE AAE AT F o G E T AT AL 22 E
U "in" 3 "not in" AARAFES o] H H o] HE AL TE: o] B # o B 7} ke A E jof| A X
ZFEAFEEX in iterator & FYUrth olHd o]H 7} FEstrtH Wl g FA o] £ Y TH max () £}
min () & 993 234& ‘%ﬂﬂ%ﬁﬁﬁéxﬂéE%ﬂHWQQN%Eﬁ'm"ﬂWM:m"ﬂ&ﬂ
A U3 ARE AR 2 AUk
olEE o] M= 27 rozul ifolzh 4= k= Holl F M L o)A 8 AE THA A, o HE o HE
ALRAAY, A BE B g Urh o eaolg AAE daR o2 o)elt 27} e AT 5
FAT olH A olH ZE2EFL_ next_ () WAETHABFAFULT T BE olHE oJB o 8=
2uF 5 Qlong 2o ~EY|A b2 YL S @ ok 3 A AR ol ol B & wEolof gt
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iter () & dAYE o] AL DAl 7] & ¥lE sl o] & o] E] & ¥tEs Ut}

>>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])
Jan

Mar
Apr
May
Jun
Jul
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Aug 8
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dict () A= (7], g FEY Fast 2E-Z NESetE o] HeE ol HE W 5 dF Ut

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

>>> dict (iter (L))

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

T3 L2 He MER 0] §l& W7HA readline () WA EE &5t o]H o] dS ALdd YT &,
et 2ol stdel 2t FL S + drdnt

for line in file:
# do something for each line

A2 ol g B WES 7HAGA JEe 4SS £ dF Yt

s = {2, 3, 5, 7, 11, 13}
for i in S:
print (1)

3 Alvzlele 243 2| P A

olElglo]H o] ol th &t 7 7}A] AREAQl AAAb2 1) BE 240 thsl] o A4k saistar, 2) olH 205
TEohE 240 B S AEsts AYUT & 5o #AE g 2ETF J oW 7 S04 u] Il
AAFALY, FoA HE ZFAES T+ B BALS ST 5 A5

grE Az AAF A ol e 234 (YD “listcomps” & “genexps” AR

(https://www.haskell.org/) ol A A & ©]
}\EEEJQLH 2= slm]o ALA ,A

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]

niEn 2AL EAS G B 4w AEd 25 JHUTH

stripped_list = [line.strip() for line in line_list
if line != ""]
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( 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 )
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obj_total = sum(obj.count for obj in list_all_objects())

for...in @2 RIEG A AAE ZAFUTH A2+ oA LE8Z o2 RiEFn WH g X254 ¢7]
2o ZL& Zojd A+ gH Yt} sequencel 9 ZF 2 49 T3] sequence2 & q% B vlE g )
sequence3 ° sequencel ¥} sequence2 9| Zt7Z R E Ao t &) wHEF YTt

te Aos BAGY, el AE Az edA 5o A olE AL S sl W m= 9} 24Tk

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.

)AL o2 A for...inBo] AT it o] YIS u] AT S o] Pot RENAL Polo] 2L
o] gch 2ol 739l F A P AT I S 2 B Aoj9AA T
>>> seql = 'abc'
>>> seq2 = (1, 2, 3)
>>> [(x, y) for x in segl for y in seqg2?]
[(ta'y, 1), ('a', 2), ('a', 3),
('b', 1), ('b', 2), ('b', 3),
('e', 1), ('c'y 2), ('c'y, 3)]
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# Syntax error

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

# Correct

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

4 A olE

A
My
ot
ok
rlr
[
e
r (
It
[»
o
%
+
1A
<
T
ne
rE
%
-
rlr
2y
filo

A ole = o H e ol HE FAste TS
E] 2E

A 4Fstel WHgalA B, Al 8ol Bl gkel A=Y Wekse o e e o] & warghth

shol ol Col 4 A B4 TEe] o WA AFFEA & 1 e AYYTE Y48 T2 A W
54 E W3 0% F7kol AAUTE F57h return Fol REHW Ao W7t 28 1 ghol
SEANA BHP U 2L B4 43S T2E M2 L 1) o/ F NI AL Ao W5 Aol
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>>> def generate_ints(N):
for i in range (N):

yield i
yield 7|91 E€ £&dte g AV oy dduth; o] 22 sho] o vio|E I vt e of o)
FAR UL ARA oz Avdel s S A B4E AohAT o,

Aol d g TEstd @ ghs WEStA] ofsuUth tiAl ol Bl elolH 22 EF 5 A U 5h= Alvl e olH
AANE HAFUTEH yield RFHA S A9 §3}“‘ A d ol Bl = return w3 B SHA 1 9] g
yield & return & £ x}o] L yield o] EE35HA Al d o]E o A3 A7 A =5 11
B AdUth AlYdlelele] __next_ () WINE7Fohgof AYE ulf, g7} opA] AP F UL

T}S2 generate_ints () AU @ o] 82 AFE o Ut}

>>> 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
A F2 EHZo] for 1 in generate_ints(5) X+ a, b, ¢ = generate_ints(3) 2il & 4 3l
U
A d ol g &4 HollA], return value +=_ next__ () WA oAl StopIteration (value) S WA}

et >

AUtk o] @ Qo] wAel A} B49] Wl of o =l gl Beo] BT Al olE £ U e AE
25Ut




AR FNEE At Al YeolBlo BE A G AFE A2H 2 A& A4Skl Ay olH o a}E +F
SZ A FUFYLE dE S0, AT H2EE MRS 2 self.count E02 2 AA3A_ next_ ()
HAER self.count & F7HAA WH&st= A o7 £ 5 5 Ut T2, tha 5343 Al v &l o H 9
Brole g FdaE A ste 2ol B ¥ 54T 5 A5 th

vlo] 9] 2ol B 2] ] Ql Lib/test/test_generators.py ol 8 HAE FS5ol+= o @2 S22 A& dHY
th Al gl ol Bl & A7 A 22 AL Sto] BT S F9] 3ok A2 F @6k shuke] Al ol 7t syt

# 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 o LhE 717 of iz, N-ol g £A| (NN A 2bo] M= h2 9ol 8 AP Qe s
N7H €] QLHl £ WA sk EA) < 71/\}«1 o] F (7] A7F NxN A 2o BE S A gs] & WA 25 =5

ey e 2 £A4) AUk

4.1 A ele o) g dEstr

shol 4 2.4 8 71 o] A WA A Ao et 28w AYREULE AV olge] T} ol g E
%%ﬂﬁﬂiéﬁiﬂ%-/Wﬁlﬂﬂﬂﬁgﬂ§¢ﬂﬂiﬁﬂiaﬂﬂﬂ P o] letgr e Ay
GOlEIZL A Mg WA B EAT S AT S Y WA A5 AN S AL o] 152 A AT 5
AW, o] 2] g A A A4 B e A o,

shol 4 2591 A= Al o] elo] & A- e e Wi ol YUt yield & W4 0] o] WMol
HSAG e 408 24T 5 gt e HEFUh

val = (yield i)

IR

A whsh
A g3 A
o] 2 ~Wﬂ4°aﬁﬂ““1%ﬂi Aol A g 3}
A9 st G4 yield BAA S BER Folof ke AYUTh val = yield i & FE 9
e e 252 Aok th)
2 send (value) WA ZEE &3 AlWdolgZ BEUYAYLH o] == AV olE e Z=E ThA
A

/\l Zotal yield @A A4 E gt &Yk Wk FqF __next_ () WA=t 52w Yleld =
None & ¥H&HgrUt}.

TheS 14 S5 W AL E e WA 4 it 19 HeE gy ok

def counter (maximum) :

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

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

i = wval
else:



https://github.com/python/cpython/tree/3.9/Lib/test/test_generators.py
https://www.python.org/dev/peps/pep-0342

&2 7H2E A9 A A YUt
>>> 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} 5% None € Wh3Hg Zlolm 2 &AF o] A& FQlsloF FhYT) send () WA =7} Ay ol
F48 ThA Aot AL8E = 528 WA =7 ohuehe, BB A0 A35e el glol 485 nhAl 2.
send () &= A& ol g ol o g F 7}A] o FlA =7} 5y th

* throw (value) isused toraise an exception inside the generator; the exception is raised by the y i e 1d expression
where the generator’s execution is paused.

e close () = WA A} Wol| Al GeneratorExit o] & WA A o]g d o] AL ZEF T} o] o7}
WASH A d o] E]9] T E = GeneratorExit =¥ StopIlteration & WA Ao UL} o 9] &
T o2 ZAYE ke A2 FAH 3o RuntimeError & U3 Yt close () & Ay 9]
E17]'7]'H]X]ET749W«4’°]“4-4 71"1]7\]T747]°1]-4*ﬂ§ Adrt.

GeneratorExit o] HA T uf] H e AP S At I=E *Flf‘li%ﬂ oF 3tT} GeneratorExit & F&
Al try: ... finally: & AF3tE 2o E5UTh
ol st W3] = Ay olHE A QA ZE AR o A A AbALeE A AF R 2 7 gs)
Y.
AU ole = ZFE o] o t] dutad Fejo] AEFHo] FUth AHEFEHS
O s A ™ (F5 WA return T't_’— of| A “B}x% Usyth 28y o 2] o2 A o
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ek}
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MOQE
>,

>

IR
b i,
R

2

olE el o B o A A5 ARH = U B4E A4 8] 4 R ALY T
sholWe]  7bA) Y B4l map () 9 filter () = Aol E B4 75 BAlFoh:

map (£, iterA, iterB, ...) 2 UF3 T2 A2 gt olg & o8& ¥HgY). £ (iterA[0],
iterB[0]), f(iterA[1l], iterB[1l]), 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']

10



s gcE fueddeor 2 a8 42 5 syt

[kl

filter (predicate, iter) & 54 27A& W&ot & AlF2 840 e o] H &l o] H & RESHehH,
72 &2 g AE Azl o5 22 H Ut predicate = o] 2 A 9] A B S wiEal= F4 ¢yt
filter () & @7 AHE3t A9, predicate = &Y Fhe o5 o of gt

>>> def is_even/(
return (

)t

X
X

>>> list (filter (is_even, range(10)))
[Ol 2/ 4’ 6’ 8]

T3 o] AL P AE Pzl

AN

Moz 24

i}

F g%yt

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

enumerate (iter, start=0) &= 7} E(start FE)F} Z Q45 X351 =2-5 22 3sHE= o] B &9

248 AN Th

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () ¥ B|A2EE WML 54 2 o] 55 Y25 752 ol A5 AR H 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) =O0|EHZHEY REQAEFHAERZ H O, FAE
S Ag3sta, AEE 2 WUt key 2} reverse A= B3 H Bl AE S sort () HIANER A YT

>>> 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]

(3 ol o 3 AFA $F A -2 sortinghowto

any (iter) ¥ all (iter) W& 34 olgHy &
ol True & WH8H3l3, all () 2 2E 847} #o]W True & WHaE Yt}

et
o
El
ot
ok
=
ko

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

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

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

(TH& ST Aol A1)
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False

>>> all ([0, 0, 01])

False

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

True

zip(iterd, iterB, ...) & 7 ol Bl shte 248 Astel FE= B Th
zip(['a', 'b', 'c'], (1, 2, 3)) =>

£ 99 EEREE e
Ytk (o] S AE ol m2a %7} gy Th)

3;3_
53 ALE7 18 Ak ol e e o] Aol 7} ke A
}

o 2 ol B ol B ol A Ym A 84 WA 5 9l7] ulZofl o] | A2 Feof Ut S, AAlE 8 4F
AUE fddo] leuz ol oHE AL AT 5 st

6 itertools =&

itertools BEL FEA 0T AHEE L B o Hdlo| 5o ¥R olEd|ol 6T AL AW -2 £
FUth o] Aol AL AL oA E M0 2 BEY &S 2Tk

£9 752 %A FUN G 222 2RI

e 72 o He O EE o s AL o E o HE REL B,

- olEElo]Ee] 248 B4 AR H S B4

» olEEolEle] Y BES HEs P

- e dolEe] £ S RRIE G4

6.1 A2 o]e]#|o]E] WHE7]

itertools.count (start, step) = a535HA 7H2
2 71 83k0l 09 A& WS} 7] gko] 19 eAF Aol 7HA & Al 4= dH U th:

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,

itertools.cycle (iter) 2 A|FH o|HHEQ Y& AHEE A A5t A2
Sk A2 & ol Bl ol H & ‘?}3?}3“% th A 22 olEl o E = Olﬂif?}fii% F3h8] REE g T

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

12
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itertools.repeat (elem, [n]) EA&H 845 nH WSS AL, o] Ala= A o EQlo] 845

B2

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

abc, abc, abc, abc, abc

itertools.chain (iterhA, iterB, ...) 2 92j9 49 o]EHY
E REQAE NI US FHA 249 RE 248 T3l
&S HHE g ok

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

itertools.islice(iter, [start], stop, [step]) = olE#F oY X4 A2EHS
S s0p AR AFE S A S siop7l 87} WEG LTk, A8 918 A8 A B 31W stop-sart 847 7],
step ] Fh= A F3HH S A= Tof upet AP Ut Stol e FAE 2 A E &efol 3 2, start, stop,
step ol ST H= AT 5 gl UTh

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]) = oJEHdolEE EA U 9& oJgdo]ElY WLE 5T utsdt=n
Ao %d A o a0 €] & MEFFU T n ol T3 2 AFEA oW A RgES 2L, o] el o] ] 2
2R W AR o Bl @ o] B o] YR ]S A s of s o] el o] B 7} 21 A 2L o] Bl &l ol §] % s} 7}

e Axchpkol 2uH kY o] 2L AR MRS 26T S &Y

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,

operator B E-2 Jto| 9] A kAt tf $-3HE g A S 283Ut o] & £9] operator. add(a, b)
(709 2k2 H3}7]), operator.ne(a, b) (a '= b 2 5 Y) Yoperator.attrgetter (' ) (. id
ACOHES 1A 0L Be B WS 2L B4 AT
itertools.starmap (func, iter) 2 olEjg]Eo] EZo ~E IS HUISISF Aolgt 74 stL, o] F =&
AALE ARE-3F fune & SEFYTh:
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

13




= O 5 R e NG 7 25e] o H e 2 ad R 4G

<A
ilterfalse (predicate, iter) = filter() 9 ¥

3o
Jktf) o] 1, predicate 7} A 31 S HkStal =

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

itertools.takewhile (predicate, iter) < predicate 7} ZS W83l 3, 8 45 vk3tshy ). predi-

cate 7} A AL w3kt o) gl olEl= Ao 28 E &k

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} 32 W3sl= 59 Q4 & W2l Yy A

oleelEe] A7E wagh).

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

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

itertools.compress (data, selectors) = F 719 olE @ o6l & & 3} 1L selectors & 3| L 47}
data 9] .4 RVE WD, 5o 128 Wukty U o

0
O,

¢

itertools.compress([1, 2, 3, 4, 5], [True, True, False, False, True]) =>
1, 2, 5

6.4 23

ok

A
T

itertools.combinations (iterable, r) w=iferable ol TTH BE Q49 7153 r-EZ 23S Al F

sh= oJH gl o] B & vh eyt

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

(1, 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) =>

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

(2, 3, 4y, (2, 3, 5, (2, 4, 5),

(3, 4, 5)
4RE W UL EL werabe o) WAL A3 L2 A2 FAT U o 501 99 A2 £ 1
AF2,3, 4= 5 g9 FYT} v]e8t §F9l itertools.permutations (iterable, r=None) 2 A <F
272 A A Aol r o] 5 BE 2L W T




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

(11 2/ 3/ 4’ 5)/ (11 2/ 3I 5’ 4)/ (11 2/ 4’ 3/ 5)[

roll & AAQSHA o olHE 8 ol AR H YT F, 2E 847 Adg Y
ol FFEAANLE The T BE TS A S iterable & W] &) ALl oFE R+ eyt

itertools.permutations ('aba', 3) =>
(‘al, ’bl, ’a|), (Val, ’a|, ’bV), (’b‘, ’aY, Ya
('bl, Val’ ’a'), (Val’ la" YbV), (’a" Yb" laV)

Z2RHE ('a', 'a', 'b") ZFF A TAFAG F Y @’ FALE L THE A A A gF U T
itertools. comblnatlons _with_replacement (iterable, r) &= o2 A dS S31sUrch: 8
d FE HollA vhEE # dsUth MdHoR 24+ 7t FE59 3 HA Ao tisf Adee F
271 A8 7) Aol TAF L

itertools.combinations_with_replacement ([1, 2, 3, 4, 5], 2) =>
(t, 1)y, (1, 2), (1, 3), (1, 4), (1, 5),

(2, 2), (2, 3), (2, 4), (2, 5),
(3, 3), (3, 4), (3, 5),

(4, 4), (4, 5),

(5, 5)

e o g 4A7E itertools.groupby(iter, key_ func=None) T+ 713 B
coy_func (elem) & o[ Hie B0 oo WAE 2 840l B %S ARY 4+ AE B AT
§E ATIA ST 7 B3] 2 22 AA Y

oo <3 2
groupby () = o[ FlE 2 el A 7 3ko] 2L A% H BE 228 2450 7@ 1D 718 74 840
o2 e el 2FEe) 25 waFh,

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),

(TH& STToTAT ol A1)

15




(o] A sl o] A A M A%)

where
iterator-1 =>
('Decatur', 'AL'), ('Huntsville', 'AL'"), ('Selma', 'AL")
iterator-2 =>
('"Anchorage', 'AK'), ('Nome', 'AK'")
iterator-3 =>
('Flagstaff', 'AZ'), ('Phoenix', 'AZ'), ('Tucson', 'AZ'")
groupby () & °|HHE W7 W&o 7] wfe} ojn] FEH ot 7HF ot whskd o] gl o] B A
olHHE WFEE AR SRR olE o] H-29t T 7| & S 3H7] Aol olEl# o] E-19] AIE &K oF 3

U,

7 functools 2 &

Fho] A 2.59] functools RE-2 12 45 235t JFUTh LA 5 & st o] 3] o fHew
AFSSEA A 2R T8 WUt o] RE oA M 88 £+ functools.partial () YUYt
e ggow 4 meade 49, A¥ U} A AN 7 E Bae] Mol AR A Uy
ok ol e £ (a, b, o) EXHSEAL; IR A £(1, b, o) oA F=MEL FFg (b,
C) & VE 4 Gt ol 2 R EA B4 A8" ol T,

partial() & A A= (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2) %}
2L AAE AUk 23 AAl= 20l BR, ] AR function = A7) s 234
AANE &5t FUoh

A W79 o7} ek

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')

functools.reduce (func, iter, [initial_value]) = EE olEH#HE 49 ] +& A4S 4
WS 2o |2 ol BET 5 T finc 5 2 &5 AL&dte] ke g wakel Faolofof
3t} functools.reduce () & ©o]E g o] 7} vl3}3k % AS}BE F 4 A AF

= o
n
TN

stycth a2t Al HA] 249 CE A3 func (func (A, B

o & 7F AT U Z7|gko] AlFHWE AlFH 2 AFRH M func (initial_value,

ArE Ut

>>> 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

(THS SOl AT ol A1)
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>>> functools.reduce (operator.mul, [], 1)

1

operator.add() & functools.reduce () 2} 37| ALE31H o HES BE 245 3yt o] A%
< W% dubF olo] A o] & A4S fdl sum () olgke S WA AT E Uth:

>>> import functools, operator

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

10

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

10

>>> sum([])

0

I A functools.reduce () & AHEdhs W& 350l Bl SHA for FZu ZAst= Zlo] o 9

& i

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

# You can write:

product = 1

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

&3 = itertools.accumulate (iterable, func=operator.add) YUth 22 A 335}
Ak, HZ A9 ukEelE )4l accumulate ()  ZF BB 235 vlEst= o] g g o B & W3S T}
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

7.1 operator = &

8+ Ak add (), sub (), mul (), floordiv (), abs (),
2] A4k not_ (), truth().

E A4t and_(),or_(),invert ().

* Hlil:eqg(),ne(),1t(),le(),gt (), ge().

o A o}o]dIE]E]:is_(),is_not ().
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stripped_lines = [line.strip() for line in lines]
existing_files = filter (os.path.exists, file_list)

st 75 o] glokd 2 e oF . &2 s
Ut} lambda &= ol & wj 7l W42} o] & wj
9 g4E Wyt

print_assign = lambda name, value: name + '=' + str(value)
o2 B2 def & AHE3Ia EHA QA WAl o g S8 Ao sh= 2 YUt

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

def print_assign (name, value):

return name + '=' + str(value)
ol toko] MR B7h2? o AL 2klo] th3t AE AUTH DA} Haol ALgal L Lanbda AHE
< 58 Aok
BA47H15 8 W4 o T2 0] § 5 S Lambda 7 4918 5 Sl B7H A A @A 7] whE Qe
A=Y 30402 AL = glojor Ut & =, if... elif. else H|W == try... except
<2 7H = gl Ut lambda —Lr°ﬂ/\1 R g2 A 5}34 SHH, p} 7] o Bt xdor 23 A4Y
Utk ohg ZEFL ROl S wE A ol g,

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

A olsfi3t7] flall ;A A& S0l = | AlZkel AU Al

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

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

T B for FXE ASHATE 1T RS AAUTh

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

52 sun() W oA oE BRI golE R AUk

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




Fredrik Lundh= i} 1ambda AH89) /M= 22 $)a) Tho 3 22 72 AL AL

L &0 2 A L.

i

Iy N v AL
A
: o
tlo
1=
2
ofr
o
=
ko

30, i

AL o) 29 g 2 A e £ 5T wE kg AkE ol A ZAFEER A<t Tan Bicking,
Nick Coghlan, Nick Efford, Raymond Hettinger, Jim Jewett, Mike Krell, Leandro Lameiro, Jussi Salmela, Collin Winter,
Blake Winton.

WA 0.1: 2006'd 64 304 AlAL.

A 0.11: 2006 7€ 1Y AlA. L8 53,

WA 0.2: 20066 79 102 A A, Al dlo)E BaAT el AE Axesld AAS she Ea B A,
WA 021 FE WA elaEd A FHE FL 2HE F7

A 0.30: Collin Winter 7} Z+4 3} functional BEEof thdl Al 27}; A AR} B E o o3l 72 Al =71
% hA e B,

kd

10 &

o =
=3

10.1 gwl

Harold Abelson3} Gerald Jay Sussman, Julie Sussman 2] Structure and Interpretation of Computer Programs. 3 |
X+ https://mitpress.mit.edu/sicp/ o] YH5UTH o] AR AFE Ha A A 28} 3L 7
23 ol A HlolH 58S TAR] 8 AALg AEYS gt PP APFUTh o] AL 27
(Scheme) & ol A 2 AL 34 @, o] ol A A e TR A F A Y A sho] Wl =0 48
ENES

= 5t

http://www.defmacro.org/ramblings/fp.html: 2 2 JALA 427 9} A v} A A S AFE3E S+ Z 2 T3
ol th gk dukA <l 7] 2.

https://en.wikipedia.org/wiki/Functional_programming: 3 Z 2 7z 9 S A9 3= 4y 9173 o}
3=,

https://en.wikipedia.org/wiki/Coroutine; I €l of t) 3 &

https://en.wikipedia.org/wiki/Currying: A 3 7§ ol off 3} &=,
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10.2 shol 4l 57
http://gnosis.cx/TPiP/: David Mertz2] 2 Text Processing in Python 2] 3 WA Zof Al = “Utilizing Higher-Order
Functions in Text Processing” Aol A |2~ E X 2] & 915t 43 =2 g Yo &3] Ayl

Mertz= 5 3F IBM ] DeveloperWorks AFo] Eol| A &8 = 2 e W 7| A} Al 8] 2 38222 24 f <51 o} part
1, part 2, part 3,

103 ol sl 4w

itertools &9 tfst AHA

functools BEo] tfsF A ™A

operator 2E]| th3F A

PEP 289: <A\ &l| o] E] T & 4]

PEP 342: “7| A= Al g o E S B8t = E” & 5ho] M 259 2L A g o]E] 7]5< Ama )
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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
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PEP 289,20
PEP 342,9,20
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