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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 O|E2 2 AA & Al 3n, /14 $ 28 AL for #YUTh for ¥ in
Y Eol A Y& WA o e o8 L iter () 7ol EEoEE AT 4 9l A o] ofof FuiTh ThE

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

for i in obj:
print (i)

ol olH & 1ist () T tuple () B4R FE AHESH] BlAEY FE22 Uehd = 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 = iterator

>>> a, b, ¢

(1, 2, 3)

max () Win() 3} 4L 4 G shte) oleldolE AAE AP S gon 1Y 2 Fe Y e
248 BB "in" F mot in" AN T o[ Aol EE AL T o] o) B 7} vt

2EZA X7 EAE W X iterator £ YUt} o] Ei g o] B 7} - ghst i v 5t ?‘:_!‘xﬂ o 24
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iter () & 9M el A-&3std gAd e 7| & WHEshE olH e o] B & vk th

>> 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
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct 10
Nov 11
Dec 12
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dict () B42= (71, &) T2 KT 2EFS WA= o HE ol HE T2+ YFUTh
>>> 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 ) hg- /A A3 A4S NEY 5 YTt

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

P BP0 wWN e

w =

olE #olEl o gt F 712 kARl A4k 1) BE 840 tisl of™ A4bS £33l 2) o™

A2 WS 240 BB QTS G5 A UTh o So FA4L H2ET glow 4 ZofA
Fo] 2L AANAL, Fo A B2 EALL TS BE BADL F2T 5 dFULh
gae Fuel WA AV o8 EH A (Y “lisicomps” 3 “genexps”) & TP 21 Ao
Bl (https://www.haskell.org/) ol A A & o] 23t 2P st 7HEA S 27| HYULE o T =E AFS
o] 4D 2NN BE FHL AAT 5 A5
>>> line_list = [' line 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 21 Fbse] 54 240 49T S5 gy
>>> stripped_list = [line.strip() for line in line_list

if line != ""]

P2E Rz AMS S5 vl 2| AEE QL 4 & UTh stripped_list & ol HelolE 7}
ofUel A3 ¥ Tl A+ fﬂ’\E?:MD} A eols A2 F 2o e} gk ALbsteE ol H e ol H
£ WHsely B E g @ ‘?4_01] TAE a7t UL &, F2EH o w9 g2 Fo HloHE
HHesh= olEl ol E 2 Aot A BAE AX A F&5HA sUth Aol @4
o] 2] gt Aol A &tk
Avdeld A4 23 (0”2 Fo Jdoer g2rE Az gAMb 22 (“I"E Fo sk Al
delole # A4S o3} 22 43U ok

( 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 )

Al b, B~ E Peedld e A S 2t eyt (E 2 A t23)


https://www.haskell.org/

A4 =89 84+ expression o AEHA ol E AdUth if A2 EF A H YUk if Fol

Z A3}, expression 2 condition o] Y w vt 3 1= 1 Ao 71E Utk

A ole] 2AAL F4 FZ <ol AAsfioFstARt T T &S dev= B3 2FF UL T
32~ o

SA AEH = olHEH ol H & e é—ll’/‘r‘?i U= Zol A4 e 5 stk

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

for...in 3L uiE ?EL/\]%&%E?}‘ Utk Ald e 94501]/‘1 LEZoRE NHEH HHEE 25 A
7| u Bol 22 Zojd = g5 Yt sequencel 9] ZF 8 4 of T3 sequencez R E-R-Ra RN
H4Yrt} sequence3 & sequencel I} sequence2 9 Zl'—, E’_—‘é Aol ol vrEE U ok

e Aoz @eY, ot Az 32 Ay ol e BRAL g solm 29} 2T

il

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] 22 o 9] for...in Aol YA W if o] Y A3} 2P Aol BE A2 Pol o F}
2L u gk Fol 7439 F Ae] el 2B} Yt A4S 28 B2e] Aol oAUk
>>> seql = 'abc'
>>> seq2 = (1, 2, 3)
>>> [(x, y) for x in seqgl for y in seqg2]
[(ta', 1), ('a', 2), ('a', 3),
('p', 1), ('b', 2), ('b', 3),
('e', 1), ('c'y 2), ('c', 3)]
sto] A FH 9 RS 3 T 8taLAL expression o] FE& A5t JthdH, Z5 2 Fojof Pt of
A WA PAE A &7 /o, F HAl= SHE Y th

# Syntax error

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

# Correct

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

JelolE) B4 AU Th o) 28 Shol M| Hho] = TE A 5hel ] o3

Ax9 U 2 TR Bt Ho e
Al &) o] ¥ "?:} E T E5hd & gt whEekA] kst thAl ol H el olB 2 E S A A stE Al E
o] £ 7H;<ﬂ uksl sy o} yield _,T,L_fﬂ AL /gﬁﬂ%}‘:q A d olE] = return B3} vl 5 3]'7‘“ g #HE=EY
Zyield o =2std Ay e o5& A AJej7t dA SEFH L
]:;;ﬂj;?i A= A ?:114‘3]'- AdalolB e __next () WAEZF kol A3E wff, &7F oAl

= generate_ints () Al d o] A& o YT}

>>> 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 B2 EZo] for i in generate_ints(5) =¥ a, b, ¢ = generate_ints(3) Bt & F
.
A @ olg &4 oA, return value & _ _next_ () WA =9 A StopIteration(value) &
AU o] Po] A AL F -’FJ W ootefol] =ehd gk o] Futal Al ol Bl = H&
de 4TS gah
A s Gt Ad e8] e A A4S A2 A2 A7t Al ol Bl o] R&
TR LS T AFUTh A F E0], A5 P2EE W35 22 self.count £028 AAs1
__next__ () WINER self.count & T7FA1A I8t Ao g 88 5 QHUTth 22, tha
B Aol El9] Aol ST FeAE AT o] WA H BgE 5 A%k
slo] 4l 2] glo] H & 2] 9l Lib/test/test_generators.py o] £&H H2AE FEol& o W2 Su|E & 9 A E0]

M @
totr
=
rlr
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AsUth Aol B & A7 Aoz gl EEE F9)
EaR]=Y

A3k ahLbe] AU el o €] 7}

# 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 THE F 7}k o=, N-o] & EA] (NxN A 2 o]l A 2 o} 2 g & 978 5
UE=F NS Ga| & v A sk A 2k 71AFe] oA B (7] AF7F NN Al s3] = E 2hg J&s] o i4 2

5 Q=S s g 2 BA) YU
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[val e Talh

AN wst gro g FoortE T yield RHA T FA LT E Y= Ao EH YL ZE =
g BQ 3t AL of YA R3S A HS 7] 3R] o3 A F718) 7 H 5 Y

(PEP 342 = 4 &3t 41 2 2 A9 UL o] A2 Y L850l =4 Fd Aol A BB e= A&
A3t 4 yield BHAS S 2 Fojof sttt AQUth val = yield i 8t & £ JA L
val = (yield i) + Ay oFg ot

] 255
2 send (value) MM EES &350 AU o2 HY Ut o] MiA=E Alvolge ZEL
THA] Al 2hstar yield ZFA2 AFE F2 S FYoh B AF _next_ () WINETIZEHE
yield = None & ¥F&3h o}

2214 Z7hsh YR AL HRE MAT 5 JE AR AL

def counter (maximum) :

i=20
while i < maximum:
val = (yield 1)

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

i = val
else:

i+=1

the-e e WA o Ay

>>> 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 < W33 A o] = o] B8 Flal ok gtk send () 15 7k AL 8 o]
B B8 thA A2ka e A8 = 528 A= ol 33@1454§°ﬂ el 83
uhA L.
send () 9= A # ool tf 3t F 7hx] oh2 WA =7} A5
« throw(value) £ Aldl o] ellA oo} & B 7]+ o] AHEH Uth ool Al dlel 5o
AdPo) A FAH yield ZFA o 93] AP Th

e close () = AAA Yo A GeneratorExit &5 WA A olE#FHo]AS Z5 T} o] o9
7} HL/}E‘G]—ﬁ A o]E]9] T E = GeneratorExit =+ StopIteration & WA Ao 3t}

IS


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

&t E thE AP 5= AL FAFHO 21 RuntimeError % f‘i’:}f&ﬂi}. close ()
=AY ol 7t 7 AR A E ) ﬁJrO] 7 9] 7}H]7<] TAZ o S&2 AYYth
GeneratorExit o] WA ] Ag] 2P Yt Z- & AP of 3t GeneratorExit & F=
YAl try: ... finally: S AESl= Aol £5
o2l Wake] 4 B3k Aol EIE VA BU ALANH G40 204 2T 2 A2
Adduth
AU olel= ZFE o] Hof o] kA Fejo] B FH o] Huth HEFE-L2 3 A Hoj A A& 11
T/}%f?}ﬂ@(' ﬂ‘%ﬂ-‘ﬂg}return%’:)cﬂ]/ﬂ wEA UF Ut 2L o D‘rf Aol ZFEHZ A2
SFal mhA U2 31 ThA] A& = 95U tH(yield ).

rlr

5 LHQ‘ F

ok
1

ol ell ol Hol A A5 AL H & W BT AAS) A BAS T
shol W8] 742 g B4 map () 9 £ilter () & AV ol @A %2 BAFI T}

map (£, iterA, iterB, ...) 2033 2 A2 gt ol & o e & uhHg ).
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']

EffaEfdzydidor 2 s 4 5 dFYch
filter (predicate, iter) £ 5 = WEs EE AIES 840 tig olH e ol H E Rhgt
Bho, vpA7hA| 2 22 A m e A Aol ©)5) 2215 L Th predicate £ ol W x719] A gre WEaE
FdUrh filter () & @7 ARS-8h= 4%, predicate= T g WopE o] of Pt

_IN

) 3

>>> def is_even(x
return (x

o\

2) == 0

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

Ytk

i)

fy

AL PrE AuAdos 44 5 9

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

i
B
ok
ok
rlr
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rir
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v

enumerate (iter, start=0) &= 7} E (start FE])} Z+ 8.4

2o 848 AT

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

. print (item)
(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () £ AAEE MRS T 54 240 2EH = AYAE A28 o) A3 AFEFUh




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 WU TH key 9F reverse A= 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]

(A E o o sk x}A| SF A L sortinghowto & 11 3}A] 2..)

any (iter) all (iter) W3 g4 o6 229 WAZE BUTh any () & ol El2] 8] o] H 247}
ol True & W31, a1l () 2 BE 247F o] ¥ True £ WHHghth

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

True

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

False

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

True

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

False

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

False

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

True

zip (iterd, iterB, ...) < 7ZFolElglEolA lL1e] 845 Hslo] BZ 2 Wag o)

|

O EE BAE WA A0 A2 ) AREE LY A RE A oS ol E A2 2
SUth Al &2 2 38 A-Follwt B4 sto] RS T (o] 529 A& &olv= =3rehF 7 dYth)
ol olHH o] H & EF &2 Zol9 o|HHE A Aot A AdUth olHHES Zol7t thE
A% A3 22 A1G gL olel B 2 Dol Fdh

zip(['a', 'b'l, (1, 2, 3)) =>

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 B &

it

itertools R &L FEH LR AMGHE B2 olH e olHe 2 OTEﬂfﬂ olHE dgstr] AT T
=gy o] dof A2 AAE HoAFozM 2Ee Y

Ae A
o 752 27 A FaE ERE Utk
« 7I1E olHHCIHE 7Rt 2 2L o] H  olH & EE T4
« °JHEo]E ] 84 E AAL=
« olEjEolE ] & 7 al

« olEfF ol £ 5t

H H~I
4
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6.1 A2 O|E{&|0|E{ 2= 7|

itertools.count (start, step) = FS3H 2L & 59 £33 2L ustdh ) A=
Ao 7 712 3gko] 091 Al & S 9} 7]E%k°] 191 22k Abol o] 24 = A%

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 oEHE Y& AR S A A5t X 25HE npx|47lx] 2 4 &
WS A2 e ol Bl el ol e 8 W LILh A2 ol B d o] L ol e 848 P MBI

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

o

itertools.repeat (elem, [n]) = AZ2H 225 n A WA, n o] A|ZHA o™l E99

248 WEF T,

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 o) =AY o oHYES YHE o E H 3, A WA ol
HEY ZE 245 W3S U F WA Li-gl BE A4S NSsa, RE oJEH Y Eo] t AR E uj7hA
o SAg W

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

a, b, ¢, 1, 2, 3

]
47t

332,

itertools.islice(iter, [start], stop, [step]) = °o|E#olH 24 A~2EZH S UIE
th &Y stop AAHE AFE A A5 stop7l) S A 7F RS Ut A F JEAE 7 7(4‘6]"31 stop-start 8
W70, step o L AR HE &4 o) whek A ek ol We] BAE % Bl AE Lot
start, stop, step °l =T 3= 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]) £ o|E#HE BEATUTH YE olH & o] Y&& =T vidkel+=
n A9 S A0l o Bl o] B 2 WS T n o TN T k2 AT oW A1 E ke 28]k o] e ef o]

12



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,

b}

QA CHet &4 =

t}. o & £9¢] operator.add(a,

operator BE-L uto] 11 o] ¢l skatol| )5 s}bw A%e 23
) Y operator.attrgetter ('id")

q
b) (79 3 B3}7]), operator.ne(a, b) (a !'= b& 5L
(idoEd BES ARG L Bel 8 nah el 2o 847 Darleh

itertools.starmap (func, iter) & °|HeE°] T2 2EYS Wk 2ol gbal 7H45tal, of
FE 28 AAE AR func & TEF T}

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 fll rfalse(predicate, iter) & filter () & ¥k o] i, predicate 7} A A< Wk3+

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

1, 3, 5, 7, 9, 11, 13, 15,

itertools.takewhile (predicate, iter) < predicate 7} Z& W33t 3, 2 45 WFEgy o)

predicate 7} 7} 212 ®kglsld ol Bl gl ol Bl= Ao SRS - YT

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 HIStslE S QA4S W21, Un

2] ol e e} o] 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} 1L selectors & HF 247}
79l data ©] Q@ AWHS WHEHELAL, SHE o] 1 Z2E wjulo) S kg ok
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itertools.compress([1, 2, 3, 4, 5], [True, True, False, False, True]) =>
i, 2, 5
—— -— A
6.4 Zg e
itertools.combinations (iterable, r) ©iterable o TTH BE Q49 7153 52 X3S
A& sk o] B &l o] Bl & ¥H- Y Tth
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 A A A A1
FAF2,3,4 =5 <o S th H]%?‘i &9l itertools.permutations (iterable, r=None) &
Ak xS AASA Dol ro 7hed BE &85 vy
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),
(51 4’ 3/ 2’ 1)
rol gk= A sHA koW olH e B9 o7t AR EHUTE &, BE 847 X &g YT
o] Gt A EE TP BE 2T B ierable 9] g o] LHHF T DL L gt
itertools.permutations ('aba', ) =>
('a', 'b" Va'), ('a" Va', lb'), (Vb', la', laV),
('bl, Val’ ’a'), ('al’ Va" b') (Va" Yb', laV)
TSRS ('a', 'a’, 'bY) AF WM BASAL FAY @ BALL OHE QXN A Fhruich

r) @5 e A 92 SR ok
L EEEEEEREEE!

itertools combinations _with_replacement (iterable,

24E BY FE YA B8 S Utk AdHoR 8 a4 R

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), ( Y, (2, 4), (2, 5),
(3, 3y (3, 4)p (3, By
(4, 4), (4, 5),
(5, 5)
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6.5 24

=
T

M

2o 2 4 7]E itertools.groupby (iter, key_func=None) T+ 7173 &
key_func (elem) & o|H &l o3 vtetd 7+ @ 4o 3t 7|3k ANT 5 = Fr-dnt
FrE ATHA Fod 7l Ee] 24 24 AA YT

groupby () & °|H & WHolA 7]3ko] 22 AHKHE BE 845 F6t 7R 7 71 & 71 84
o olHE B e TP 2-FE 2EPS BB
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] Vg0 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 =

b = oty ol A B Y EH o2 ANt
functools.partial () T4 YU th
A

Do R0 BR 22U 9, AR v WA AN AE Boo WRo) AT AT}
AFYTh FolH g4 f(a, b, c) EXLHIAEANL,; Fo)H A £(1, b, c) o AIde= N2>
T, o BUE S ASUTh oI E “FRA B4 A8 ook T
partial () ¢ AAAA}+= (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2)
Lo oztE HeUth Ay AAE= ZYBolng, YR AAE function S AF3H7] YA =
0 %
|

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 240 ] +& AALE
SRS EE ool E el to] 488 4GSt fure = 5 8AE A B ool 3ILhe] 2 MEHL B4l
oJoF U Tl functools.reduce () = o|EH g o7} vl&3F 2] & F 24 A9 BE H3&) func(a, B)
E AR US 2o Al B 249 CE H8 func (func (A, B), C) & Al4FstaL, o] 23E whsbe
vl AR g 40t A3s] ol g Eo] A E uj7hA] ALY olEHEo] A S &R o
TypeError 9] 7} Wb s ). 27| 7ko] A2 dH Al ZHH 2 7 A} 5 1 func (initial_value, A)

7R WA = A g 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

ﬂd
d,
)
a
i)
e
1o
il
i
k

operator.add() € functools.reduce () & 7 A-&34H QAE
A% vt dutgo]o A o] & A 4FSH7] Al sum () o2k S WA T AlsH Ut

m

>>> import functools, operator

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

10

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

10

>>> sum([])

0

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

¥ % ik

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

v KN

2 4= itertools.accumulate (iterable, func=operator.add) YUYt} Z& A4S 5
kA qt, 2 5 ATk 98kel= th4l accumulate () + 24§82 A& W86t o] H # o] H & wHEH g

Ytk

o

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 &

operator &2 o] AFH AFUTEH o 7]l sto] A Axbztol] s Fot= T F ol 3E o
AUt B AAS YT AL T BT A A ol JBE o] Pt B4 P4 TE
NA F-&Fth
o REY Y P4t 2T 2HUD

o 58 A4k add (), sub (), mul (), floordiv (), abs (), =

o =2 A4k not_ (), truth().

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

« HlX:eq(),ne(),1t(),le(),gt(),ge().

o A oko]dEE: is_(),is_not ().
AR B2 AN 2ES BAS FuHAL

O SEA 1L S

8 &2 T2} BTt HBA
B4y Ao 22 AL AT U, AEAE SAFAL ol 4 o2 E 228 AFTE B2 B4
28T AYYrh
gho] H W T A3t 8 -7 U0, 2R 45 39T 2871 A9 glsyth
stripped_lines = [line.strip() for line in lines]
existing_files = filter(os.path.exists, file_1list)
D28 7150l ok A As ok Gtk 2 48 AT D71 BY e Lanbda EAA L A3
AYJUth lambda += o 2] wj7] W48} o] 5 w7 W& Aot A S F 8] 349 32 WHEsh+
o] g8 BEYTh
adder = lambda x, y: xty
print_assign = lambda name, value: name + '=' + str(value)
O S def B ASFT Ak B 02 F5E Fo s AU
def adder (x, y):

return x + y
def print_assign (name, value):

return name + '=' + str(value)

J

ol®

e 35

/‘\l_ﬁa A~ o]o}o]:‘o‘}-]%\:]—
mbda o A v
98 heA whe A LobrAl L.

© thoko] HhE 4 B2 ol A& 2Ere] thek AR AU th BA7 Baol AH§SHE B lanbda
Ak

o) % 4 9 BT AYE A TA ol 7] w2

,if... elif... elseH W E+Etry.
2o e deu ey, dr olde B wue s

import functools

total = functools.reduce (lambda a, b: (0, a[l] + b[1l]), items) [1]
A2 ol & = AA T AGA FZst=A o]l et7] fe 2HA S ZolWll= Hl Alzte]l A- Ut
BA FHH def £ AMSSHE F ol 2 AS WE F AdsUth
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import functools
def combine(a, b):
return 0, afll] + b[l]

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

T 943 for FEE AT 1 ERE AUk

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

52 sun() W F5et Aol e BAA ol glol = Fhe APk

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

functools.reduce () € A&t B2 4%, for F22 A4Sl o Bt}
Fredrik Lundh+= 3] lambda A}

L @0 #4828

o
i)
o
L)
1
il
ot
filo

(o}
S
v
o
i)
L
rlo
el
)
-
i)
o
N
rO
&
of>
T
v

Y7t st Qo e AP st 2 248
4o AL EH}E o] ES ALH LA

DAL o] 2o ThoFe 2913 A 9h8ha £33 £ 94E T AFFE ol A ZHAFSET A% ok Lan 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,

w A 0.2: 2006 79 102 AA. Al dole] 234 g~ Azl AAS
WA 021 FE WY glaEdA 2HH F IS F7)

B A 0.30: Collin Winter 7} 24 8t functional EEo st AA F7}; A4} 2Eof st &
F7h 2 7HA o H A,

<
f
of
L
fo
o
4>
o,

rlo
3
r

10 &1 2o
10.1 Yl

Harold Abelson 3} Gerald Jay Sussman, Julie Sussman 2] Structure and Interpretation of Computer Programs.
A2 https://mitpress.mit.edu/sicp oA 2H& = JF5U T o] 1A A A AFE 3t w3 oA 27333
4o 229 Yol A HlolH S5 T8 918 AL 2E P AHS S S AR gt o
2 227 (Scheme) o Al 2 AHE LA W, o] Aol 4B A B4 F AFEE G5 B4 sl
= 488 5 AGUTh
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https://mitpress.mit.edu/sicp

https://www.defmacro.org/ramblings/fp.html: 2 21 AL 47 9} &7 Apul A S AL T4 272
T ol g IarAQl A=

https://en.wikipedia.org/wiki/Functional_programming: <8 Z 2 T W& A 3= A1k 9 7] 3| ¢ o}
gz,

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
https://gnosis.cx/TPiP/: David Mertz2] 3 Text Processing in Python 2] 2 WA o]l A= “Utilizing Higher-
Order Functions in Text Processing” Zol|A] B|~E X 2| & 9 st T3 =2 7)ol s 48yt

Mertz = =31 IBM 2] DeveloperWorks AFO]| E oA 8 Z 2 T8 9 7| AF Al 8|2 382 ZA 5 Ut}
part 1, part 2, part 3,

10.3 IO/ AHA

itertools EE st AHA

functools EEof o g+ A A

operator EEo tj3l A HA

PEP 289: “A| &l o] ¥ 23 4]”

PEP 342: “7/§d8 Al e o] B & T ZFE” 2 ol 259 A2 AV lH 7sS d¥ Ut
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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/
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Python
PEP
PEP

SFAF = o
289,19
342,9,19
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