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A SCRYFE LA 24 1) Python pRE G ETE B, TERRECNMAERI N2 )G, R EES 43 Python H1 & T 1R
B YR AR R E U iterator 1 generator DA M AH ¢ JFEARIRAN itertools fil functools £,

1 &

BRI GRS . (U] Python 153 IFFHE, AT Bhick A PLBE AR 24 % 55,
SRR SRR DA T LRIy SRR EL P

o REFMMIEE TS ARAW, Ny ie —ERSIF AR M AN TE 4. C.
Pascal £ % Unix shells 2 R IES .

o A8 AHWIRIEF P, RS R R B, X ANE S I R RSB fe R
A AT . SQL W] RE R AR AE AR T T —4 SQL A ifif iR TR B R 1Y
Bilnte, FFH SQL 5 E L duE IR IRRIB R N RG], AR ATIRLE T H) %45

o WD RAEF SBAE— AR MRIA WIS, FHREWE AR S ECHRE R AME X A iR
BRI k. Smalltalk I Java FJ AR AT - C++ Al Python SCRFTH XS G 4fe, (HIFA5E ]
(EENTImPS St sy

o BB IRFE PR —AN ) R — 29 e L. BARE LT, R Z M AT R, X—1%
FE Wi AW s R RIS . B REEUES A ML K% (Standard ML, Ocaml DA K&
HAhASFH) F1 Haskell,
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A5 WS R LM A R 4afe 7750, Lisp, C++ Al Python A2 ZYETEF . MU LIEF, /-7 LA
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WA, (DEAE TSR BGUIO R, O, H S IA 2 BT R B, R 2
ol AT SRR
G LA LT X AR ST RESURR QI ECHE, L3 DR AR Tk )
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1.1 F23CiEeA

—AER LA, HRRCRTEDR B BB R TR 7 5
IR, BP0 X S EWIRFS I B A . SO AR AR, I
PR AR, s A RIS I (ORI A I, A0 H R
S APERSEN], TR T AR TR

SRR AE B A O3 AR 5 0y A, HUBLRL A0 AR o1 0 B A WELHORSHE . 24
JEAMHT O, RUEWIRCHT (R TRIA R X ALY ASCRFTRRA AR AR X Y 2L
I E TR N (T L N RS TaP S LTS R 8

BRSOV BT DR, PLOAMRAE O SR AR (LT 2 SRy 0 2
ik, HEAR AT DM R AT RS

SR, IR0 AR FARRIPEIR, i ELRI Python SRPFIES . EMERMOR RN
FESTEUSTRUED] . — A G B R I IE PR AEW] 2o e, L, 43D 3047 5
[EELT (Python RS, XML ARUESE, WIGLHR) 69 EOGTERRASREIENT. BDOEAS ok 2 N
0, SAEEWT 2 R U BLATREI TIERE, I RERAR I (RUE] T PR

1.2 1311t

PRAGU AL — NS AP B SR HARIE R A N DT o PR P S AT ERAL o AR T
AT TR BB R, AR ECE R, 5 TS, (RS T AR A A R

1.3 ZF iRl

IR X e B AR AR X R A 5

AR B DR Dy R G AR /i ELSS T . AR JCIk TARM I, B s AR e — vl DAKE A
iR W IR R E A S . ARAT AT AL 2 7 v [l AR i R S 5 1 e K

ISR 75 2 s D 1 e G 2 BT KA E F AR . AESATINART,  eREOF A HOB T T3 2 B R 4L
A MR, IRATFEAHIERAE A, RIaEAh h 2B A 4R — 2

1.4 Aok

RGeS R ARG IR P, AR5 AR Z G A A K A R . o — SRl et 2 Jey R
THRPERI N, ABHARR AR AT Z B FIAERE e P o 28 BRI, — M52 SCPFIC H Sl ] ey SR
) XML PR R B0@— MRS, RJERIBISCIF N R gL, #RAT AR IIFER Z A R
AMAZAREIE AN TREE . @ F R AR A A Bk BORAUSAIRR R, SR 4 BT T
TS — SRR 1Y R AL

2 ERZE

Fe M Python f)—MEFHEE, 5 R B AMERR P I B RE AT IR RS - 11U

AR NN BN R XX RAERR AT . Python iAfUARIAIHF __next_ ()
T BATEAEZ SR, RPN — iR . WREIRR A LR, __next_ ()
2 stopIteration i, IRfUASARMIRAIRAY: T84 BT R — N Hh o BREC R A 25 A0S -
WEM iter () BTN R KR B — MRS BRI AFSOCR, HRAER A ST
BAH MM ) TypeError F9 . Python A LA A BRI SR, SR LAY 51 20 7 4t
R AN SR AEA MR A, A TS ARAE iterable.,

ARAT AT SRS R RS H e 1



>> 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

>>>

Python A7 A /DER A AR ACRIXT St Ty, Hp iR EE A e for Fiha, #EFA for X in ¥
Y B | BN, BEAREE iter O QIE—MNERRR. UFBIFSRERENH:

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

for i in obj:
print (i)

HPAM 1ist () 2 tuple () XFEHIHIE R BT AU B AR BB R B0

>> L = [1, 2, 3]

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

(i, 2, 3)

AN E BB SRR AR . SRARE — B ER BB R 1] N AT, JRAT AEMA T ER A N >
JLERIMICH:

>> L = [1, 2, 3]

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

(1, 2, 3)

8 max () Al min () DAY P E R BT DASR 32 iR AR RR 240, R aR [m] e b 5 K el e /NI JE 3R
"in" Ml "not in" BAEHSCRRENS: WEPRAESTEE AT iterator 1R [m] YRR THHE] X AYEE, ) x
in iterator NH. A, WRERIZHRE, XAMIKHSBE] M max () M min () Kigth
AR ARICER X WA BAEEIERE, "in" Al "not in" BAERFEIHKA SR

HERAR R BEAE A PP ATk B R — e RN TIE, BRAREER A, SCE B S0
AR G AR X LEBANY TR, (HRACRR SO BARG T __next__ () Jrik. eRBCWTRERBLINAER
AR, WRAREOG FIAE R BAR PO R 0, b2l s G — 2k AR



2.1 ZHFEHENFMEIESEE

HATC L MBS RMICH B NG . Ebr b, Python AT ATFAZEAL, LAy 45 5, & A 313 HFE)
LA -

FF I dter () SR P S B 2 P

>> 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:
C. . print (key, m[key])
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep 9
Oct 10
Nov 11
Dec 12

QO J o Ul WD

J

=M Python 3.7 JT4R, 5 BRIy I — & FHA AY —HF.  SERT B RAS I B0 I X — 5L, BrAR
[7] Py S5 B T EAS — 2L

XFIE iter () BURRim i, (BB ARIBHALE ARSIk ARAR Hok (i s AT
PRATART AR ] values () B items () {AAEIGIERIEN LS.

dict () MBI AR — A EA0AS, ARSI — A IRE (key, value) JUAREIRER

>>> L = [('Italy', 'Rome'), ('France', 'Paris'), ('US', 'Washington DC'")]
>>> dict (iter (L))
{'Italy': 'Rome', 'France': 'Paris', 'US': 'Washington DC'}

SRR LA A readline () Ry, EEIGFRCEPIIA AT X EWRE IR AT MR RO T
AR

for line in file:
# do something for each line

AT AT T AR GRAREUN 2, AR AT PALE ARl P 4 A Y 0 3%

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

P BP0 W

w =




3 BT ANTIIIRETN

VEAC BB AT R LR 73, ) WA TR, 2) B M AR PR TR T
L, SE TR, (ROTIEA N PRI, SR R PR
TR

P B GV AR FIAR (55 “listcomp” Fl"zenexp”) LS 505 DT, Sk AMERC (4 1 o X
4RI 25 Haskell (https://www.haskellorg/). (T DL AR R b N e RO BT 25 LA

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

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

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

PRATEAIN B2 PR "L £ SRR E R IR

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

WP FAMETA, R FAG—A Python 4135 stripped list @MU ERITHSIR, JEA
. B RIE A SR AR, B BTSSR, R A A (. X
EWE, ARAEACAR R ol — N JC PR AR R sE KRR, SRS K 7 XA LR A
R IE AW 2T

A AR AP B RS C07) , A FEAESKIWEE 155 C07). LR E 0

( 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 )

FRRUE, SRS AR S A—F (SR RS ).

X LA R T T R 2 expression WY AE(H. Hor i f EAR AR A02R 4 E 1
expression HATERFE MBI AR Z2R

Ak AR B R FRS I, A id tn] AR EVR eR B YRS o A R R AR B B — i3
R IR, TAX A%

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

Hp for. . . in 1BAEE TS J 7)o XA AR, B BTSN ARG T ihk
1M ANERIB AT . XA sequencel FIEE, sequence2 M KIF IR . sequence3 X4
sequencel fll sequence?2 [HILEMFF UG o

Bl SIFME A2 N Y Python {UH 4R

for exprl in sequencel:
if not (conditionl):
continue # Skip this element
for expr2 in sequence?2:
if not (condition2):
continue # Skip this element

(€ & A )]


https://www.haskell.org/

(B —1)
for exprN in sequenceN:
if not (conditionN) :
continue # Skip this element

# Output the value of
# the expression.

XU, WRA LA for. . . in iFAMEA 1 IHA), S AR KIEZIA FIHKIER TR R
VRIGIASFN R 3, IR 2 H 52K R 9:

>>> seql = 'abc'
>>> seq2 = (1, 2, 3)
>>> [(x, y) for x in seqgl for y in seqg2]
[(ta', 1), ('a'y 2), ('a', 3),
('b', 1), ('b', 2), ('b', 3),
('e', 1), ('c', 2), ('c', 3)]

T AL Python TEAAERFE M, UK expression AEMITA, X NICHMHMENIFSHEL. T
T — A e SRR AR, 5 IR IERRAY:

# Syntax error

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

# Correct

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

4 H iz

A g — AR IR B R A TARR AR R i 1) e RO S A o] M, 7 AE B a [ — A~
AEIR [l X LAY R AT -

ZICEEI, AREZXTANATAE Python Al C ] 10 pR AR BAGE T, XM R B AT — B R AL i
WFLA fivga 25 A) . 4R EENE return Fakamy, JEilAe s S g SR ISR [ R/ . 2 R R
B B RO 2 B — BT AL i 22 (A A — A i SRl A B, (H2, SRAEIR t— 4~ sl BN A 9 4
JRIFRAS B AR RN 5 VR BEAS AR H R R My BB RS SR Skt A i T B A Y s Atk
AITRT AR AT PRI R K

X HLA fA] B A 2B Bt R 80 BB

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

AT T yield KEEFHYeR AR 2 A i B & Python B bytecode Ji i 2 78 4 13 Y IR AG I 31 -
EEJAIIESS7 SOsE S

ARV — N E A R, B AR B (E, TR A SR A R VNS A AT 5 . 23K
11 yield Fiks iy, A Midsa it 1 AE, W return RIXAX—FE. yield Ml return i RHYXGITE
T, FiE yield BYBMEAE B PATIRE S HRIF R B /IR . £ 7 —RIEMARLE _next_ ()
DTG, RS T

XHEA A generate_ints () AJHAHRB:

>>> gen = generate_ints (3)

>>> gen

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

0

>>> next (gen)

1

€ & A}



(L —5)
>>> next (gen)
2
>>> next (gen)
Traceback (most recent call last):

File "stdin", line 1, in <module>
File "stdin", line 2, in generate_ints
StopIteration

FIRE, YRATPABH, for i in generate_ints(5), B{# a, b, ¢ = generate_ints(3).,

TEA AR R BT, return value &@fli& M _ next_ () HE¥EMWE StopIteration (value) 7
e —HH XN R, S RGPPSR S, A AN ST R .

PRI AT 45 B OISR IR B A AR I RCR , A B i T Jer s A s S S ) 1 DA AR AP ok
e, mIPAX AR Bl — PG 8 self.count A 0, RIGHET count” () » 4R, XFF—A4-
LIL R E A, BN ST RE A Y Bk,

f457E Python FiE ML AS 1 Lib/test/test_generators.py BUA % AEA BRI o 3K LI — A A2 2
S 071 R 3

# A recursive generator that generates Tree leaves in in-order.
def inorder(t):
alis €8
for x in inorder (t.left):
yield x

N

yield t.label

for x in inorder (t.right):
yield x

JI5MPIA~ test_generators.py WHIBI T4 T N 25 (16 NxN fHLAE FicE N RS, AR
*4?K%Lﬁ%¢ﬁyM&%%ﬁﬁ%%(EMW%ﬁﬁi%gﬁﬁg%KEE%£ﬁﬁﬁ%¥%
HE) B

4.1 EAEREERBE

£ Python 2.4 J Z i hiiAs Az pleais = et o — B AR R Bl E — Ak R, siiea I
FRAE BRI AT I 1) E AL 15 B AR AT AR SE BN I RE LR AR 5 | 1 — 4R ek
H— A A MBS ISR SR, (R X T AR Bk

1 Python 2.5 HUA—ANRI BB 40 A AR 1O T7 ke vield 28 7 3akakl, R [ul—A>n] ANRKSY
AR R AT B RO M

[val = (yield 1) }

RAVURTEAL R vield Rk PMEAEHE, MEWIAE LiGS, SE Ll +—F. B9 A0E
WY, AHZ HEICHE ARMREFR 2GS, Gk S —ri.
(PEP 342 MR T FLGRGORUN, LR vield SAmMATHA, Wl i i BUAER A (5
HOF . XERZ TS val = yield i, {BEUAFERENMEN LS, #igval - (vield
i)y + 12)
n DA send (value) () <generator.send> Jy¥A[a]2E Bas KB (E . XA 1ESIRE AT AR AR
WK vield FkzRMIFREMME. WRMAEER _next__ " ¥k, " yield’ () 2xik[] None.
B —ANEER RO 1 TG, I RS TR
def counter (maximum) :

i=20

while i < maximum:

(BT —1D


https://github.com/python/cpython/tree/3.11/Lib/test/test_generators.py
https://peps.python.org/pep-0342/

(B —1)
val = (yield i)
# If value provided, change counter
if val is not None:
i = val
else:
i+=1

EET G AR €I DR AN ]

>>> 1t = 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 ()
StopIteration

P yield REMMES RN None, FrDMRBAZE A EXMEIL . AEARBXPH yield HIMH,
BRARIREE send () JeME— B RS AR 0 A2 Bt e R 7 35 o

BT send () ZAh, AMEHEA WA HALRY Tk

o throw (value) HIFHEAMAR NI L 5 XAFH LA AT R H yield Rk
N HE

* generator.close () RFEEMAFNTHLL GeneratorExit RERETHIEN . MIRIFX 5
B, ARASRAE ST GeneratorExit 8{# StopIteration; IHIEXAFHA/EH M AbFE
AR, 2K RuntimeError. close () tH47E Python 33 [] e [l S0 A LA 1 ) R
e

WERARETE GeneratorExit KARNRIEFRMAN, LEWMH try: ... finally: HAER
% GeneratorExit.,

X LEAR I BBV, LR A BRI (5 S A A TR, SRR

A AR T DASCR B, — R U AR P R DA R, RGN IR
(Hj (M@%ﬂlﬂgﬁﬁ#‘ﬁi&)\, M return B4R ), MMERTAIEA, 1B, RIETERZ AR BHITRE
vield iEH]).

5 NEERH

FATAT AR AR A3 1 2 1) e R S 22 2035
Python P& PR map () Al filter () B T A M FEE R

map (£, iterA, iterB, ...) B4 ml)IFalkias
f(iterA[0], iterB[0]), f(iterA[l1l], iterB[1l]), f(iterA[2], iterB[2]),

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




>>> list (map (upper, ['sentence',

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

'fragment'

'fragment']))

1]

PR ERAR T A 9 e T 3 B R R ROR

filter (predicate, iter) IR[l—/ 3 A i 28 E

SRPFRCR BN, Mo T )

REAHML. predicate (i5iH]) /& PTEREE S0 T 3 [0 FLAE Y bR éﬂz PR filter O, HIEREW
MR — S8
>>> def is_even (x):
return (x % 2) == 0
>>> list (filter (is_even, range(10)))
[0, 2, 4, 6, 8]
XA AT A 5 e
>>> list (x for x in range (10) if is_even(x))
[0, 2, 4, 6, 8]

enumerate (iter,

start=0) WHAERXIRPRICR, RIGR N W&

A8 (M start FTF4G)

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () T80 751 I 0 Rk B E S AR IR T b

f = open('data.txt', 'r'")

for i, line in enumerate (f):

if line.strip()
print ('Blank line at line #%i'

o
)

i)

sorted(iterable, key=None, reverse=False) & iterable FHITTRHIESR—FFRF, KRG

HEP IR [nl

ZESL . Hit key Fll reverse ZEL AL T RIS R sort ()

Tk

>>> import random

>>>

>>> rand_list
>>> rand_list
[769, 7953, 9828, 6431,
>>> sorted(rand_list)

[769, 2207, 6213, 6431, 7953, 8442,
>>> sorted(rand_list, reverse=True)

[9878, 9828, 8442, 7953, 6431, 6213,

8442, 9878,

6213,

9828,

2207,

# Generate 8 random numbers between [0,
random. sample (range (10000),

10000)
8)

2207]

98781

769]

(CRFHHER B340 143318 W] 2 I, sortinghowto., )

WHERH any (iter) flall (iter) S H— ALK I ZHEA
) TEFTA JCR N EM IR [E] True:

) AEAL B G P AT

any (

B—TI0E NENIRE True, Tfjall(
>>> any ([0, 1, O0])

True

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

False

>>> any ([1, 1, 11)

10

(HEBT—TD




(B E—H)
True
>>> all ([0, 1, O])
False
>>> all ([0, 0, 0])
False
>>> all([1, 1, 11)
True

zip (iterd, iterB, ...) MEAATEAUR GRS TCRA SRR 1]

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

EHASAENAFBIE— DI N TR B i AR AR IR B, HAATERas R a4l
SAEIFRE (XA AHRBARREMEEE, S lazy evaluation. )

A BB T REMFE R ARG AR AE AR R KA — 2, R AR R A K2 A
R TR AR G ]

Zip(['a'I o'l (1, 2, 3)) =
(ta', 1), ('b', 2)

IR, ARBLZRESRIX RGO, PN E R BIE S P BUL TR E T . X EWRE 2GRt TT
R B B WIS TR A MR R AREE G X AR AU -

6 itertools ik

itertools MRGEMRE W MAEER AL THEZ MEAGR R Ao —L&/N TR N4
XAMELERA A -

XA B e R ET DAY LK
o NEAHIIER AR A SR H R AL
o BRBAATCEN A SR R AL
o EIGH N EA feh H F RR KL
o ikt th o ALY R AL

6.1 SIEHAYEFEE

itertools.count (start, step) R[4 TERREGER . WIMREEAN 0, [EFREIAKH 1, 1R
PR ] DAFE 224 A (B A 8] B

itertools.count () =>

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

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

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

itertools.cycle (iter) fRAF—HFHRBEAY AN REIA, FFaR [ —A4FEr- LA A AR
FEAN kA . s AR S IR ER X TR

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

itertools.repeat (elem, [n]) iR[El n WHHRBLIKICE, 2 n NFAERS, R EITEBRHRBLICER .

11


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

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, . f§11£i§51597—f ERXSEAE A, EeR
R ICE, ?.f.if:z%’%:/\ﬂ@@?ﬁm?ﬁ, — BT, BERNERE AR AR AT %ﬁﬁ%
itertools.chain(['a', 'b', 'c'l, (1, 2, 3)) =>

a, o, e, 1, 2, 3

itertools.islice(iter, [start], stop, [stepl) iRM—AFrim A S 05T R.
A BRI ZG E stop ZEUWE, B 2R FI LG E stop 4‘@(%9’]713% AR ARPEAL T AL UG R start,
PRA5E stop-start AE? WERAVRZGE T step Z80, BBt AHNV. I cEE . F1 Python B 4552 Al
IRV R A, ARA start, stop B step X EESHP A 5k -

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, ) FIRASE il — AN B AR B E n ASRBAS IR [ AR A T 5 AR

e ARARARMES Y 0, gj@)\fﬁjﬂ 2. SRR E O IR A — i A, AR IRE AU EE
?kﬂ’]ﬂﬂiéiﬁiﬂﬁﬂﬁ AT IR, FERTARE A, AR o AR AR 2 A
o

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

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

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

6.2 MITRERARLN

operator B —4XF T Python HAEFFH %L, AN operator.add(a, b) (EFHAEE
3k), operator.ne(a, b) (fla '= b#H[E), PAK operator.attrgetter ('id') (IR[EFKEL
Cid B RTREEXS) .

itertools.starmap (func, iter) {REREMRITEREENE IR B —DICHM G, FHF XL ITHE
RSBV func:
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
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6.3 EETER
5350 F 9 bR KA I — AR AR B TR T2

itertools.filterfalse (predicate, iter) fl filter () FHJZ, iR AL predicate 1z [A] false

IEER:

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

itertools.takewhile (predicate, iter) iR[W—Hil predicate i& [H] true AJICE. — H predicate

R0 false, EACARELS AN A IEGRIE .

def less_than_10(x):
return x < 10

itertools.takewhile (less_than_10, itertools.count()) =>
o, 1, 2, 3, 4, 5, o6, 7, 8, 9

itertools.takewhile (is_even, itertools.count()) =>
0

itertools. dropwhlle(predlcate, iter) fF predicate iR 1] true BYBMEZEFICE, H Hik
AWOE LHEEIES AT

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) IEZWPNEMREE, KGR data WP {FFH N HY selector
IR NENITE; B — RS e 1k

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

6.4 tHEEHH

itertools.combinations (iterable, r) RE—/EMLEE, BRRAHKGAENRIS TSN ITE
BT T RER r JCICA R4 A

itertools.combinations([1, 2, 3, 4, 51, 2) =>

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

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

J

A TTHPPITR RIS T & R 2R BT . Flan, FE Lmegsl+ ey 1 B2 aTE 2,3, 4 5
SHIE. — MRS, itertools.permutations (iterable, r=None), BUH T80T BR
i, R EIEE AT BER BN r 9 FHES:

itertools.permutations([1, 2, 3, 4, 5], 2) =>
(1, 23, (1, 3), (1, 4), (1, 5),
(2, 1), (2, 3), (2, 4), (2, 5),
(BHET—H)
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(B E—)
(3, 1), (3, 2), (3, 4), (3, 5),
(4, 3), (4, 5),
(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),

W%MT%&rﬁﬁ%ﬁ,E%@%ﬂ%ﬁN%%ﬁﬁ Ul S HS A I ICE
HERX R B A T RERI AL B AL, FEARZOR T R 2N EAEHE:

itertools.permutations ('aba', 3) =>
('a|, 'b', ‘a'), ('a', ‘a', b ) (lb', la', la'),
('bl, 'al, Va')’ ('al, Va', b ) (Va', ’b', laV)

Fl—AJcd (ra', 'a', ') HBTPIR, HEAY TR AR RO
itertools.combinations_with_replacement (iterable, r) REHHLT —MAFRBIES: T

A oCR N PAESL . MRS, 9B Cdlss — M ALEE 0, ARSTEERR A ARk
WE. :

itertools.combinations_with_replacement ([1, 2, 3, 4, 51, 2) =>
(1, 1), (1, 2y, (1, 3), (1, 4), (1, 5),

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

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

4, 4), (4, 5)

5!

(2
(
(
( S)

6.5 ATESH

KREMTIEW R IGE —PDHEE, itertools.groupby (iter,key_func=None), 2 & & 2%1 K %L,
key_func (elem) J&—/NH] DAXT 5 AR IR B 49 B A TR 1T B 0 R . A R ARAS 3 pllax A A
AL, BRI ITEH .

groupby () MBI AT R A S AR A MIRE R TR, SRJFR K 2 B4Ry
BRI, B TC A A S A DA SO BOX A S (R T 3R FIr A A ik A -

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[1l]

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'")
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groupby () RE T Fr il RN A C SR E AT . R, R RS 2600 BF K
PEATATIE AR, B ALETE SKIEACAS 2 FIRH BLR B 2 B AR A SRR s 1 9SSR

7 functools &R

functools PSR AL BRI — D 2 R B E R AT IR B —ASHT B R . 3%
M A ) THZ functools.partial () PR

T A RBE A M E RRT , ARRSHm B A ER S8, FHEH RS EFR R %
J&—/> Python (4K £ (a, b, c); MRAEQIE—IMH (1, b, o) HMIHEL g (o, o) WUl
REGET £0 B—DSEE. X2 IrEm <m0y 7.

partial () ¥:3% %4 (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2),
IR AT, FRULSGEAS EE % R A 472 S8 funct don,

PATR AR/ IMEEER R i 51 -

import functools

def log(message, subsystem) :
"""Write the contents of 'message' to the specified subsystem."""
print (' 3 ' % (subsystem, message))

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

functools.reduce (func, iter, [initial_valuel]) ¥FZHiAE T LR ITE ICE AT
BE, HICERNBEW TR ERIT SR L. fune AR — 422 AN TCE IR Bl —ME W R AL
functools.reduce () #ZZERELR B HIFHAICE A Fl B HITH func (2, B) . RIFESIEKE
—“AIEE, C, iH func (func(d, B), C), AFEXNERFMENNTTRERHAGIHRE, NILgks:
TEEBEFEREA A ERRS . R AR ERXT R T ERNREAEE, TypeError il .
MWSRSRAE T WIME (initial value), B9 AERRIGE, 22811 func (initial_value, A) , :

>>> 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

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

1

WARARAE functools.reduce () Hffiff] operator.add (), FRELSIEAERXT R F A TTEINE
k. PP OLAEE & L, B PA Python A5 —NMRRIR I P B PR AL sum () :

>>> import functools, operator

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

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

10

>>> sum([])

0

A, S FARZMH functools. reduce () WIHE, MHBHEN for THFR2 WG
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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

— A F R EEE itertools. accumulate(iterable, func=operator.add). BEHITRIFEH
T8, fH accumulate () AN@AULGRFEALER, iR E— D= w504 %E’J ERAR:

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 iR
HTC 4423 T operator Bk, B & —RIIXS T Python #EAERFIY KA. 1ER R KA,
XSERFCEFRA N, WTARRE T AT, 3l b0 5 — e ) (A RAT— A AT BB R AR
KB HL ) — 2B R

o B2piz® add (), sub(), mul(), floordiv(), abs(), ..

o WHIIZ®E: not_ (), truth(),

o iiz%: and_(), or_(), invert ().

o W eq(), ne(), 1t (), le(), gt (), Flge()

o HRIAXTS: is_(), is_not ().
AT ALY KT AZ 7% operator FEIHLK SRS .

8 /NF#FF0 lambda FKixxX

i 5 R BGUAAR AR I, RS T5 2R NY R B, 3 1] e el DA A ORI
AR AE Y Python ARG HAMASI I i B eR AR, ARAE— A AN TR B SR R4

stripped_lines = [line.strip() for line in lines]
existing files = filter (os.path.exists, file_list)

WERATFAEARTT R R, AR H C S . — M5/ DR 202 ] Lambda ik, lambda
EZ—USHA LN GRS AN, B BIE R 2k A B4 R A

adder = lambda x, y: x+ty

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

H— AT AU A F R def EAIRE LR KL

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

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

16



Wb — e 2 T BRIE? A AR AT FRIE A A A e i ] Lambda.

Fix 2 mbr i — AR E, lambda RESE W BREAET 2R BRERI 45 R T RBIE 1R A FRph iy F2 ik =X
ST, XEREWRABEMHEZ 1f. .. elif... else W, BiF try... except iEh]. WFEMR
S2FE lambda HAJHIRZ Foih, IRERASER S TEAAZ T AR L. RBeBEsr il T i
AL T A2 ST

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

VRATLASF I, AN I A8 b ) o B 2k ORG-S 2k T4 B — AN E Y de £ i)W
PALEAR DL B B

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

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

BERBALHE ] —A for HHRS L

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

s E S NER sum O FI— M E R RIA

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

VLAl functools.reduce () WYIEEAT A GG W for TEIAYTE.
Fredrik Lundh {28 # I DA — UK ) Lambda A :
1. 55—~ lambda K%k
AR UEX A lambda 585 T T4 .
WF9E— X MRS, REARH — IR BT 44 7
XA, XA lambda 2 5 Y, def 1574] .
CfEEREARL
FARFE EHOX LERIN, AT IRGE A ARG BEX R B lambda [ K% 2 AN 2 BEAF

TIIE S

9 f&ITiCRINE B

PR BB AR N RO AS SO Rl B 47 TR B, BRI Tan Bicking Nick Coghlan, Nick Efford,

Raymond Hettinger, Jim Jewett, Mike Krell,Leandro Lameiro, Jussi Salmela, Collin Winter, Blake Winton.,
0.1 fiZ: 2006 4F 6 J 30 H %A

0.11 ft: 2006 4F 7 H 1 H & A BIEPFEHHR.

0.2 fii: 2006 4E 7 A 10 H % 7. ¥ genexp 5 listcomp B4 & —H—. BIFPEEER,

0.21 Jiit: IATT tutor W51t @AY BE £ 225 30 A

0.30 Jit: ¥ T X functional BN, Hi Collin Winter #8755 ; ¥§ll T7F 5% operator 13 ) faj 45
JNTT s HAt DB

17



10 B30k
10.1 & STk

Structure and Interpretation of Computer Programs, Harold Abelson £ Gerald Jay Sussman 5 Julie Sussman
¥ ZAYAIAE https:/mitpress.mit.edu/sicp FRHL. FEX ARV EALFLFA L IEFR B, 55 2 FsE 3 Tihie
T AR R R T IR B 238 . B R BIET T Scheme 155, EX LEETT AR VR
Z BTSRRI T R BGEUXAS  Python AT

https://www.defmacro.org/ramblings/fp.html: —AMi F Java 7~ 05 H A FELH 14 7 5 U8 BH 19 R 5 g AR
SR

https://en.wikipedia.org/wiki/Functional _programming: —#& 1% s 5= g A2 11 Wikipedia £ H .
https://en.wikipedia.org/wiki/Coroutine: Coroutines FJ15 H .

https://en.wikipedia.org/wiki/Currying: currying & 146 H -

10.2 Python 3%
https://gnosis.cx/TPiP/: David Mertz 45 1 ) 55— Text Processing in Python W AR5k Utilizing Higher-Order
Functions in Text Processing” /N5 {58 T £ SCA AL B pR G g

Mertz i 7E IBM ¥ DeveloperWorks i i _F 1% R gn e 5 T — R4 4L 3 /30 S part 1, part 2
Fl part 3,

10.3 Python [FIBA3C#4

itertools FALAYEIRA 4.

functools BALRYEIA .

operator WAL EIH SO

PEP 289: "Generator Expressions”

PEP 342: ”Coroutines via Enhanced Generators” i T~ Python 2.5 W31 A2 il 482k
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https://mitpress.mit.edu/sicp
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/

#5l
F)

Python Enhancement Proposals
PEP 289,18
PEP 342,8,18
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