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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 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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3 = 2ot TR ET 7L & Fho] A o9 7leS AFEASUTH o g o H.
olEl g o] B & ] o] E H= Uet= AA d Ytk o] AR 3 ¥l 3 2 44 t o] B & REskt T 3o
A olElHo]H = REEA] __next__ () 2h= WA EE APl oF Pt o Uﬂ/ﬂ‘: = °]Z}—ﬂ4ﬁw oL
2EH 02 945 WSS Uty B A2EFH = 947 YUY, __next_ () = Stoplteration
oA ] & LA Aok . olE# o] E 7} & B2+ sy Th Fas vl ol H CE%% 2738k o5 d)
olE] & A et= Ax e A ¢l v Ut
W B4 iter () & 999 AAE At A Yo} R4 WEsE o o]
AR 7} ol Bl #l o] A& A D3] ¢k S W TypeError 5 HAA| ?“41:}- gho] W & W7 d o]
olEl gl o] d& X]"E]._‘ﬂ"ft'ﬂ; 7Hg¢ ARl AL gAE HM e Y Uth olEHolHE A
olH# & o]zt Bt

TELE oJH ol Aol AE AR E 5 AU Th
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>> 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
>>>




Shol e ele) he AHAES A o) el AR & s, 7 589 Ale for FSIUT for X in ¥
ToAlA Y& =X olHH ol &2 iter () 7L olEHHoJHE AT & A= AA olofof FUT T F
e 2 = L AR
for i in iter(obj):

print (i)

for i in obj:

print (i)
olElel ol Bl List () Et tuple ) A2 F5E AHE3] PAEY FE2 ehd £ g5
>> L = [1, 2, 3]
>>> iterator = iter (L)
>>> t = tuple(iterator)
>>> t
(1, 2, 3)
N%éﬂﬂﬂE_ﬂHllHENtQHWOWHMHﬂNﬂﬂ AE WHEsitE A ¢ I,
IAESN-FER AT 5 AUk
>>> L = [1, 2, 3]
>>> iterator = iter (L)
>>> a, b, c = iterator
>>> a, b, c
(1, 2, 3)
max () Hmin () I 22 WFETE st olHeolH AAREHAT T Ao MG E FL P A2 8485
L%ﬂﬂﬂ"hﬂﬁﬁwtnﬂﬁ“ﬂEﬂﬂHﬂﬂﬂiﬂﬂlwq ol El gl o] E] 7} uk 3t A E J o A X
FAFEX in icerator i AT oleelolesl RAAA FAD FA) $ 2T  dhimax ) o
min () £ G918 A}E WA ghov], 84 X7 2EPol A YEREA 08 "in" I ot in" A}
A 48] A7HE WA 2L AU
o] B g] o] B of & &% 2y yotz 4 gtk Holl FYatAL; ol 845 7HA L AW, o|HE o HE
ﬂ”ﬂﬂﬁ%ﬁ s e st Mﬂﬂﬂﬂﬂtﬁ%ﬁ 2ol s ATE
“ﬂﬂﬂﬁﬂﬂﬂiiia%_mwt O A=A FASUS T BE olHE 0B 282
AHFg Fong 2 AEH AN OE FYS F3 ﬂ%&—ﬁoﬁi%ﬂ%llﬁéﬁcﬂﬁﬁww

2.1 O|E{2I0|E{E XI¥/5H= CIOIE S

ZAES FZo] o]EHHoHE oY A A Ysl=A oln| A K kS UTh AAE BAG ) 2L slo] A A
2F L olg ol H B S AFo AP

iter () & AV o AL gL 7] & vE st o] B g o] €l & wrEah o}

>>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

Mar
Apr
May
Jun
Jul

oUW N

(THE sleTATol A1)




R s S e e P I )

Aug 8
Sep 9
Oct 10
Nov 11
Dec 12

2

%;XL

)

shol® 375 E &, G U e o e el ol 247 Y £H Y 2SS RAGUTL o WA

L.
- )

iter() & gAvelo] AL s AL G4 718 BESA Y, gAY eolE TE ol g ol E g watee
A =7F JFUTh Fholu 71/3E S HEshe B9ols BAIH SR values () 2 items () WA =S
AHEet] A A olHE o HE A= & s UTH

dict () A= (71, &) FE2Y FIF 2ELS 9SS ojHE olHE S 5 JF T

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

>>> dict (iter (L))

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

T3 HYd L He MER 0] §l& W74 readline () WA EE S &3t o|He o]l d S ALYt 5,
e} o] ] 7 AL 9 5 JEUrh

for line in file:
# do something for each line

HE2 olH e NN H&S 7HA A Ao S iad = dsuth

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

ol gl o] o] & o] th 3k 7 /)2
o= o]..‘: _g]

K
»
2
rg
ok N
2
tfo o

Mo ok

e
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ARl BE BUE AA S

line_list = [' line 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 2L EAE e BEA a4 Awd 2T ST

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



https://www.haskell.org/

PAE Azl WS AS S v B AES 92 4 94T stripped_list & o] Ee 0§ 7} ohe}
A7 AL P g el aEg YT AV e ol B E8 42 B 2ol we} ke A 4hshe ol el o B 2 wiakein)
BE e @ uo] PAST Bt AGUTh 5, F o Ao ul$ B o] vl o] B g Mashs ol
dolE 2 Aelot 49 e AE Az AL FE517 ehgUTh A dlos EHAL o)l g Akl A
S8

AvEold B84 BE (10" 2 Fol Yo elas Amelade hBECN)E Fol gk AV
o @4 L the 2e YA

( 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 )

14
b S ol 0k AP B 5B E Lol BT TR UG, Bl 24
A2s| & o Eelo 8 S vE 3 Arhe th2 2ol 44T 5 YUtk

S50z vtEs T YL 2 225 A ¢47]

for...in & WMEFAALE TP UL A A= 4 °ﬂ
Zo quence2 = 4—% E] 92T}

R = |
wpEe] 28 Aold Bt 94U th sequencel 9 7 8
sequence3l & ° sequencel & sequence2 9 Z+7Zt & 55?534

0e Ao BAEY, BlaE Az A 5o A EolE EFAL 0L shol M B} 25T

=2 =21

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.

o] 7} for...in Fo] YATif Fo] glew A== Ao|7t REA AL Lol ¥} 2=
g 2ol7b39l F A PAET} gl A 28 B dol= oY
>>> seql = 'abc'
>>> seq2 = (1, 2, 3)
>>> [(x, y) for x in segl for y in seqg2]
[(ta', 1), ('a'y, 2), ('a', 3),
('b', 1), ('b', 2), ('b', 3),
('e', 1), ('c'y 2), ('c'y, 3)]




A}, expression o B2 AASL Arhd, BB Folof Ytk ol
L =
— =l

# Syntax error

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

# Correct

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

4 AN|{z|0|E]

AV HE ol HAo & A e AL BeBSe 52 Fh2 FLYUTh AN FHE G2
A skshol WHEHsHA v Al o ol Bl & ghe] AE AL wHEehe o] B¢ o] & wagh

shol o]k Co N A7 §4 T&ol oA 45 5HeA 2 X1 92 AUk 48 2340 A9
S7H 45 WA o) F1kol AU @47t return ol EESHE A WSsh 2@ T gro]
SEANA BHP U 2L B4 43S T2E M2 L 1) o/ F NI AL Ao W5 Aol
SOl n Teit Ao WETl B E WAL u) WA o o9 Brhaz el SUY
Fo A G458 A A A E 5 Urhd o 8782 o Aol AL dl ol el 7k Al B s AU Th 152 A Hs @

f,\_
Sogha Y zHe 4 s qq

w2 Aoy o) 7H ek A

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

£ F5E A olE F5AUth o AL shol e Hole 3= Askd e o3
2 Agdele SHs 948 Aok

AR olE Y8 BEY T 4% HAA Gt ol e ol LR EFE A Ao AL
AAE BAFUTh yield BHAL AW AU o B & return £ 155 1 o) ghe

yield 9} return 9 2 o] 4L yield o £ 25HE Al d ol 5ol A Aeh7t A ST 2
BEAThe AUtk A8 _next_ () WA=} Thge] AaE u), §57} chA) A E

T}S2 generate_ints () AV @ o8] AFE o Utk

>>> 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
o] HE 2 =70 for i in generate_ints(5) =+ a, b, ¢ = generate_ints(3) 8t & 4 4
Sk
A d ol el &4 YollA], return value+=_ next_ () WA Eo]A] StopIteration (value) S WA A]

;
YUtk oA Ao WAL B9 W ofefo] =R gho) Yol BT AU olEE Bt g 42T
% gy




EAYG HFEJada HeE At AV olEY E3E 5
Py count 2008 AASI  next ()

f.
2 AUtk 2, T B33 Ay 2l ol o

2ot o B SR oA So] 95

= °|
ok A v ol & H?V*OE*H’L@M Elazﬂ <3 ok AL FAskE sty Al el ol B 7 s Ut

# 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 TH2 ¥ 744 o, N-6] & 2 2] (NxN & 2 3ol A1 2 012 )2 PS5 ==
Nl o) § A ) 9} ksl A F AL NN Al 2 o) s e AR WA 2 olw S

ey 2 EA) gyt

4.1 ®M|AH|O|E{0l| ZF MEHSHY|

ol 2.4 9 1 o] WA A olH+ R A IS UTE Al olEle L=Vt olEE olH &

A2 9 558 Fol 1 el ol A Gerol A2 g Aug Add bl gyt AY

HAolEl AY WSE HAY 2NN S AT 5 Ut W A5 AAE ADFO2H o] 7|58 HAT 5

QLA B, o) e 3 =2 A 42 & A g ok,

ghol & 2.5 A= Ay ol H ol ks ADste s o] FUTH yield & 84 o] Hof W50

gAY e dor 248 4 dt g HEgh

val = (yield 1)

S AAAE WS gro g FoAtE Tl yield RHA] FHA G4 25 E = Ao EFYLE 2S5+
AFE A13A ekn 3 217 E A

1=]8
=
’6]—/\1-.1—]0‘1_;—]\
8

(PEP 342 & A _ B o=
A8t FAFyield BHAL ZE g Bojofaltt= AYYth val = yield it £ 4% 9Auh val
~ (vield 1) + 12 A% Q14¥o] 9 v F5 B A okgh o))

ZrS send (value) HAZE &3t AU dolgZ YA UL o] iA=L Ay g olge TEE thA]
/‘] 2okl yield @A AR E e ST WA next () MINEZFSESHT Yleld -

None % ‘ﬂ'@'@"’] 1’/}
T 14 S7ek YR e E RS AT 4 Qe Bed e E Ayt

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

EERY R EEE PSIEE

>>> 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

. send () WA =7} A3 o] H

yield 7} £ None € W18& ZAojn =g, 34} o] A =5
o] A3ghS & glo] AMSsHA] vhA 8.

o= 3

T= =
$48 Al A Zahed] AR = A3 A=) ol ehe, B9
send () &loll= Al g elElol] th & 7 71A] ok A =7 sy th

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

e close () = AAA Yol A GeneratorExit o2& WA A o]E o] AE TETF YT o] o7}
Wy et Al g o] 9] I =+ GeneratorExit 4= StopIlteration & TAYA A FUTE o2 &
W E thE Y-S e A2 FAH Y Q1o RuntimeError & £4EUth close () + Al d o]
Bl7} b A = 5 AR w) shol o] FhulA] A7) 3] =58 AUk
GeneratorExit o] HAT uf] A TP L Y3 T & A3Psfof st} GeneratorExit & F=
Al try: ... finally: & /\}3'5]- 740] Fsyth

olef 3t Wate] A EFE AV o HE DA FR AN ARG 2u] A BT ABE A Y
Yk

Adaol B 22 o] Hof § AnA FEjo ARTEo] Tk ARFEL 3 AP A A2 2
T2 9 A (340 W99} return B) ol 4 mhA LR U T 2 e ThE A del A 22 S A4
WA G 2 T A2 4 g Thyield 2).

5 LH’S F

ok

A
T

olE el o B o A A5 ARH = U B4E A4 8] 4 R ALY T
sholWe]  7bA) Y B4l map () 9 filter () = A olE B4 /)5S BAlF ok

map (£, iterA, iterB, ...) U533 Z-2 AP0l Uigt oJE]#o]E] & BkEHgT) £ (iterA[0],
iterB[0]), f(iterA[l], iterB[1]), f(iterA[2], iterB[2])

4

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

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

['SENTENCE', 'FRAGMENT']

10



filter (predicate, iter) & 54 XS W5+ EE AW 240 3t o H g o] B & RESts}n,
U} 7bA 2 2 A E 72 Aol o3 2AH U o) predicate & o] 2 A9] 1 2A%L AT B UTh
filter () o} A A8t 4%, predicate = @Y ZHS wholEof of 3 Th
>>> def is_even (x):
return (x % 2) == 0
>>> list (filter (is_even, range(10)))
[0, 2, 4, 6, 8]
EstolA2 grE Ao g AAdE 5 dFUTh
>>> list (x for x in range(10) if is_even(x))
[0, 2, 4, 6, 8]
enumerate (iter, start=0) = 7}2E (start FE) 2} Z+ 248 T3 =2-F =& vlshsl= o] g 2 E9

245 AU

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () © B|2EE BRI £ 2ol S H = Y25 75 o A5 ARSH U th

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°|EHZELJ REQAEE2ER
() A=

£ d8sta, 29 ANE WS th key 9F reverse R R 2 2EQ] sor

rr

>>> 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]

(78 B ol o gk Z}A| §F 4 ™ -2 sortinghowto

it
e
H
off
ok
=
ko

any (iter) % ll(lter) g e QS FUS any () £ °JHHES] ojH 847}
o)™ True & WHehal 1, a1l () 2 BRE @47 oW True & W3 th

gl

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

(THE seTATol A1)
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False
>>> all ([0, 0, 0])
False
>>> all([1, 1, 11)
True

zip (iterA, iterB, ...)

rlo
RS
o
i)
rd)
e
=
X
)
id
1o
ko
B
f
)
e
2
ni
3
fru
2
e
d
T
v

o] B4t ATE WBFY] Ao] W 2e e PAES TAFHALLE Y olgelo|HE A elsA U
oh A FES 248 FPolw st MBI (o] BA AR Foft =39 B Punh)
o olEj ¥l B & BT & Folo] ol HH L7 A Ag 37 AT AYUTh olHH L Dol e B¢
A% 2EYS 7P AS o5 B 2L ok Funt
zip(['a', 'b'], (1, 2, 3)) =>

(ra', 1), ('b', 2)

o
)
ol
1>
rlo
Kl
:o,l_',

[
9
i)
<
=
I

A" A4S

o 71 o] El e ol el A Y x| 4 WA 5 Q7] wf £
AVE 91F o] lom g olE o HE A& A )

o
]
4
2

oy
°
In}

6 itertools 2 &

e
)
a
1o
Nie)
)
)
a
e
o
)
il
.,
i)
o
N
do
)
ot
-
s
F
%

itertools 52
Tt o] el A=
2ES %L F A4 BUA Y
« 7IE olHE o HE

« OB olH S 245

. olEE OB £8
12

B EEREEEE

6.1 |22 O|E{H|0|E{ TI= 7|

itertools.count (start, step) = dS35A AL F P59 Fast 2SS UEFYTh AEF o
2 715 ZE0l 09 A|ZF MG o} 7| B gho] 191 £} Afol o] A S Alwd 4= JdHuth

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) < A& E o HHEL Y& AMHES A3 A=
Sk A2 & o] B ol B & Ut 2 olHd o] &= o] 23 R A& F3H5] REE ] th

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

12



https://en.wikipedia.org/wiki/Lazy_evaluation

itertools.repeat (elem, [n]) EAl&H 845 nH WSS AL, o] Ala= A oW 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 (iterd, iterB, ...) 2 Ao 49 ojgBHELS
L RE 245 AN O F AR 249 BE 245 W3EI, BE
%%Z}SLH}EiﬁlL]E}

= UrE Y .

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

itertools.islice(iter, [start], stop, [stepl) = oJE# olE e 27 2EZHE W}
R sop QAL ALEEE A S sop7| 22 7F WEH T A% A2 E A QSR stopestare 227 A7) 1,
step ol Fh2 A48 24 ol whel g Utk o]yl fx}“‘ ey ﬂ—ﬂ < 1%4”%%% stop,

step o == A S S U

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 AU Y& olgdolE o YWLE BT vddt=n
Ao %@ A9 o a0 €] & MEFFUTh n ol Tl 3 2 AFEA oW A BgEe 2Lk, o] el e 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,

QLA et S 55

t}. o9& E9] operator.add(a, b)

operator &L whol el Aate] o gate d4 NS EHY
9 operator.attrgetter('id') (.id

(F M9 &= g3l7)), operator ne(a, b
JNEZHEE 7/MHE ZHES I} T2

3}
A=
itertools.starmap (func, iter) 2 oJEH#Eo] &

A= A1R8ho] fine B 5% U T

oL

O\_/

EYS N Aoletu g e, ol RES

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 & B2 AeAted 7128t olHE 849 FE A A

o
=
ilterfalse (predicate, iter) = filter() 9 ¥

3o,
o)) o] 1, predicate 7} 7 A & HF3HE =

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

itertools.takewhile (predicate, iter) - predicate 7} 32 W335t 31, Q A5 whEhghy o). predi-

cate 7} A AL w3kt d o) El#olE = Ao 282 &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) 2 predicate7} & W&sle= S 24 E e, YW XA

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()) =>
1, 2, 3, 4, 5, 6, 7, 8, 9, 10,

0
O,

¢

itertools.compress (data, selectors) = F 719 olE @ o6& & 3} 2L selectors & 3| L 47}
data 9 82~¥FS WFSFS} 1, GHE o] 112rE wluhe} ZTkehL o)

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

I &)

6.4 =

ok
[oh

A
T

itertools.combinations (iterable, r) w=iferable ol TTH BE Q49 7153 52 232 AlF

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)
ZF J5& We] AAaEL iterable ©) WEHeE A0 22 A E {FAFH Ut 9 o] $19] o Alell A =22} 1
AF2,3,4 =5 9o Ut} H]% 1 89l itertools.permutations (iterable, r=None) 2 A <F
27€ AR Aol r o) A5 BE AL M ok




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)y, (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]) =>

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

rol g AR 3A FOoW ole g el Aol g P UL F,

BE Q4 s
o) Bt AW A5 BE 28 A iterable 9] V0] TR oFF LR

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

22 RE ('a', 'a', 'b") ZFF A TASA G F Y @’ FAEL ThE A A A gFUTH
itertools. comblnatlons _with_replacement (iterable, r) &= b2 A kS S3lsch: 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, 51, 2) =>
1, 1)y, (1, 2, (1, 3), (1, 4y, (1, 5),
), (2, 4), (2, 5),
4), (3, 5),
)

’

e o g 4A7E itertools.groupby(iter, key_ func=None) T+ 713 B
coy_func (elem) & o[ Hie 8o oo WAW 2 840l B %S ACY 4+ AT AT
§E ATIA ST 7 B3] 222 AA A

w—

<3 2
groupby () = o[ FlE 2 el A 7 3ko] 2L A% H BE 228 2450 7@ 1D 718 74 840
eSE T 2R At e B

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),

(THS sTeTATol A1)
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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[ E 28 U 3e] | g-o0] 7)o we} o) u] AL ek AR g ) wEE o el o] E A
OlE 2] B YR E ARSI 2 o e &l ol E]-29} T 712 R H 8] Aol o elel o] El-12] AT 2 Aok T
U,

7 functools 2 =

JE o)

v}o] M 2.59] functools BRE-Z 1A} &4 %J‘:—?} P stk 22k g = st ol e s Yo
AHEE AL 22 TS U T o] ZEOA M 783 £+ functools.partial () TP YT
Br A ow A48 ze e 4%, A ARG AE Bel 4Ro] B A9 A5
o} gfol M 4 £ (a, b, <) a#ﬂi"ﬂﬁ*ﬂﬁ ol A £(1, b, c) Al AMFd= MER T4 g (b,
©) B WE 5 BT o8 “REA B4 447 olehu FUTh

partial() 9 A A= (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2) %}
2o QAE AYUT A0 AA L e Bolne, AAA AAL function & AW AAAL A}
AAE sEstd Yot

2% 8 A9 o7 g e

import functools

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

o

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

mmn

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

functools.reduce (func, iter, [initial value]) = REo]lH#EHE 249 ] 48 d4L2 5

oo P oIl Sl AT S QruT, e &% 22 AE3Aol s 08 WEel= ol

3t} functools.reduce () &= o]E g o]E] 7} vl A2 F 84 A BE FH3dl func (A, B) = AAH

?JWE‘r ITh Al HA 24091 C%—A 3 func (func(a, B), C) & AL, o] ZFE WisHE o] WA
249 A%e olgyEo] £3E w742 AL UL olE el 8] A 3hg whehetA] ¢k oW TypeError

ofl 9] 7} LAY TE Z7)%0] AFHH AL HOE AFEH M func (initial_value, A) 7} 3 HAE

Al 4HE U T

>>> 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 wvalue

>>> functools.reduce (operator.mul, [1, 2, 3], 1)
6

(TH= sTelAT ol A%)
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>>> functools.reduce (operator.mul, [], 1)

1

operator.add() & functools.reduce () 2} 87| AHE31H o HES BE 845 Tt o] ¢
m-- AREA o] o] A o] & Al 4HeH7] Al sum () o]k S WA Tt AT H YT

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

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

>>> sum([])

offt,
X,
o
g,
o
C
o]
Q
a
@]
@]
2
[0)]
=
D
O,
[
Q
0]
it
>,
ofo
o
rlr
52
rlo
oY,
o
=2
7]
o
X
Hh
(@]
[l
rH
DL
o,
o
rlr
Y,
o
n)
ol
_l G
e

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 *= i

= "?} % itertools.accunulate (iterable, func=operator.add) YUt} 2 A4S 4385}
At HE A0 93ket= Al accunmulate () & 2 B2 A3E wkEsts o] B d o] H & w3 ok
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 2 &

operator REL o] Ale] A7 AU Th of ol E shol A A4k A FohE B Aol EFH o] 9
SUTh &9 A2EE 3= AT TS A SHA] Qolx H B R o] H 3 T T4y WA IR A
e
o) mEel 2W AE e 2o

e 228 A4k add (), sub (), mul (), floordiv (), abs (),

o =8 Ak not_ (), truth()

e HE AAF: and_(),or_(), invert ().

o H]X:eq(),ne(),1t(),le(), gt (),ge ().

o A olo]|EIE]: is_(), is_not ().

a7 522 A REY £AE B

)
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F5Y A RIS AL W, AEAE FARAG o HoRE 948 AW 4L Pt B
& Atk

stol W B4t AGE BE 471 Johd, A2 B8 T sk A8 duvn
stripped_lines = [line.strip() for line in lines]

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

283t 7)ol itk AAdsoF Futh &2 -5 A ot 3 7R W2 lambda £33 A& AFE S
AJUrth lambda &= o8] W7 |4e o] 5 w7 A& Aot A S A& 2849 7S whehst=
o] 342 vEY )

adder = lambda x, y: xty

print_assign = lambda name, value: name + '=' + str(value)
o2 2 def B& AHESM EA QA WA o2 F4E Ao gt A Y UTh

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

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

oj™ g oto] vl & 7132 o] 212 AL o st AE AUt ZA7E F 4 AR 3= HH S lambda AHS-

S 93= AYYt

27 A& sk WAl o tf 8k o] 5 5 Shub= lambda 7F A Y & 4= Q= T7H 33 Al o) 7l W &4 Y T

A= dgd Eéﬂ_’-‘j Z AAE 4 Qlojok gt f, if... elif. else H|W == try... except

& 714 4 g5 Yt lambda Fo| A V| F WL A& el 31 Y, e47] A Bt xdoz Zd AY
j o

7} HAL A w2 A GolH M Q.

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

5t

oA EL o T 5 AA T, o} WA 5 A
e e

=
S def BEAMEEH E o U

A olsfi 3t7] flal ;A A= Eolvll= | AlZkel AU Al

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

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

T 9] for LS ASATHE 4 FRE AU Th

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

52 sun() W oA d e BRI glolE S APk

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




Fredrik Lundh = 8] 1ambda -89 9] 28 =S 919 The 3} 22 77 L Aok
I o EeE A4 s L.

. B e dof B AW ets F2 24 8.
J Kol

FHE AT FobahA T, ol L2 o FA Frhrk = B0l o b2 Ao 3] T A 2L 5

Iy N v AW
it
: od
o
1=
)
ol
ol
=
ko

30, i

2Ahe o] 29 e 2 A et £ AT w942 g A Eol A AT A% T Tan Bicking,
Nick Coghlan, Nick Efford, Raymond Hettinger, Jim Jewett, Mike Krell, Leandro Lameiro, Jussi Salmela, Collin Winter,
Blake Winton.

H A 0.1: 200613 69 30 AA.

WA 0.11: 20061 79 1Y AA]. L EF4A.

W2 0.2: 200601 7€ 102 A A d o8] T3 AT g A~E Azl AHE R B3 QSR
HA021: FE WL PAEoA 2H1E Fu B 27}

W A 0.30: Collin Winter 7} 2/ 3t functional BEE| tst A A 71 A4 REof of o &2 A A =7}

@ 7} ohe WA

Harold Abelson} Gerald Jay Sussman, Julie Sussman 2] Structure and Interpretation of Computer Programs. 7 3|
A1+ https://mitpress.mit.edu/sicp/ o JAFY T o] 1A xq ol AXE T3 wHA oA 2A T 3RS m g
9 oA ol 582 SAo] A3 AAast 2L S ABSE BUL WYTUT, of Ae 7
(Scheme) & of Al 2 1314 ¢, o] 2ol A A8 e A<l B4 % AR R B4 sl i nEo 44T
& lgyth

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: $+4~% =2 I W& d W 3l= vt 7] 9 tjo} &
B

=

https://en.wikipedia.org/wiki/Coroutine: 25 ¥ ojl tj &+ &=,

https://en.wikipedia.org/wiki/Currying: A 3 7§ ol off 3} &=,
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10.2 mjOo|M EH
http://gnosis.cx/TPiP/: David Mertz2] 2 Text Processing in Python 2] 2 W] 7ol A= “Utilizing Higher-Order
Functions in Text Processing” ol X HAE X 2| & 95 T8 =2 T ol &l A4 ch

Mertz+= 5= 3+ IBM 2] DeveloperWorks AFo]| Eo| A &3] = &2 8T 7| AF Al 2] = 3522 2HA] 35 U o} part
1, part 2, part 3,

10.3 mO|M MHA

itertools &l thd A A

functools BEof tf s A G A

operator EE| U] gt g A

PEP 289: “Al V&l o] €] % & 4]”

PEP 342: “7| A9 AU d ol g2 £3F T2E” 2 slo]# 252 A 2L Al d g 7|52 st}
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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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