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& A. M. Kuchling
FAA 0.32

ASCRYHEAEE 24 1) Python pRECZRAEIE G, FERRBENIRFENT RN A2 )G, R B0 Python H 2T bR
B AR E D iterator £ generator A S AH 56 EAHLUN itertools Al functools 4.

1 @R

AFEN G RECR AR AN S . AR 2] Python 1 F 1R, Pk AT B AR & R 5.
G RETE SRR AL AT LA 2R AL FL A e -

o RZFMmEE A E RN, Irgfrse &R SR EIUERL R M A TS . C.
Pascal - & Unix shells £} 2B ES .

o A8 AHWIRES T, RES A DORER R R BT, XG5 AR RSB & 1 ] B R
P ARUREA T . SQL WA AR B BRI A HIE T T —4> SQL Eifyifi ik T IR AR R 1Y
Bk, I H SQL 5IEELpksg e IR RN RG], ARG THRLE TH%F45

o WD RIE Y SERAE ISR XMRIA AHVRES, HREME ASE A7 2SR R ANE 24> ik
AHYJTiE. Smalltalk I Java HZ I X GAYTEF . C++ A1 Python SCRFIIA S RAAR, (HIFA i ]
o2 JH T Fe) 0 B

o BB AR NWARE— AU RS — R VKA. FRAEE DL N, B2 AT 4528, X —"14
TE I AW A SE N ERRAS . F AR EEUEF A ML K% (Standard ML, Ocaml PA K
HABAZRR) F1 Haskell,

— BB RO BT PR — AR R e 7 2 X 2L AR IR O R G SRR AL R M. HoAt
2 E F SR LM [ 92 750, Lisp, C++ Fll Python #2 ZATE T MHXLIEF, IR
95 2R, A G G RRE M RR%E . TER AR R, TR A7 23 W] RE 2 R AN [+]
W7 NG5 5 LA GUI ] B2 Tl [ XoF R 1 i Ak B 12 A 0 e i A A el R A

ERBOURF I, ARG ROIAH. 3 AR A ISR, SR P S R A £
PR B, BRI SR B ARAS okt i — S Tk A s B3R I L 0. 52 A7
P PR SO “SERRC . R R R MRS R R P T T OB Bt
1085 AT LT
A B RGBSR AR, BBV a=3 B = a + b 2 KRR, (RSB
AR, T BB R Lo SRR 2 I . 53— 01 TR print O o time.
sleep () WAL, ‘ENANATIRII— A IO, SN ECHIA SR T E MGRIAER, B %
B SCA T — BB
B KU 0 Python FRF AR ARSI AT 1O Sk RUTIIARE MU, M0 AHLOtRRaGY
MIED, (HEAEATME AR BRI R . O, A SR 2 SR B, LR 24
e AT SRR
BRSSOV R T A RIS ST AR IR T, L PR IR T
AL RS kA BIRAS Y 4L T, DA EB RIS T B BT . o A LR T
AEADRIR S oA, PRI LS b S BT 3238 . 2 Python IR (i LU TRMRFL I sRAh £k, AENAIN
BER (R FHBPREEL, TFAALTE) oA S He MR A4 S
BB B AR AR A A BRI . g M o G e FI? 7 e s U 47
RIS LA

AU

« B

« LB

« ST AL



1.1 F23CiEeA

—AELE ML, WERCA IR s EGURR F  IE R AR X B2 5 2

MRAISE], FFFEE X AL B e IR AR AR T IAER B . ORI I KRR AR, 5 AR
Fr i AR, ol B s — R e IR AU SR 515 I AUE B R B R A, X B H AR
—AREEIER , UERIRR X A AT RERY A AERRES IR RRAYER .

UERARE P IR M AT BRGSO R T AR o, i 0 T AR AR e o A A Bl LA R . 9
JEXHEATAU , ARV AT AU AT AT AL 7 XA Y DASRAT IR A R [ AR S B X RN Y S, 4
BB RIRE PR, XMEAER A L, ARV IZS SRS

PRFGUIR AL Z P DAESH BRI, 2 PRSI B X AR B s TG ] fE 2 BRI E Ao LI AN AR
i, AT EATAT AT AR BT IAA

AERYE, LR R IER ARG R bR 220 MEY , 17 HLAN Python B Jo . RIGEEHUN 2B AR
FPRRR B LR AIE R s — AP SR 20 ORR e Y IR PR ] S ARFE BER, HL, R AEE B3R H R
(EAIRRET (Python e, XML b, WYids) MYIEMPERERSHIENT . RIGEIRS i Al — ANk
B, BibiER e — s HimaAE 72, AR RIS VRIEN] AR A IR

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

F M Python f)—MEFHE, 95 R BRI BRI kS - 11U

AR N RR BRI R XX AR AT . Python iAfUARILIUHF __next_ ()
T BATEAEZ SR, RPN — iR NSRBI EA TR, __next_ ()
2 stopIteration i, IRAUASARMIRA IR T84 BT R — N Hh o BREC TR A 25 A0S -
WEM iter () BTN R KXER B — MRS BRI AFSOCR, ARG ST
EACH MM ) TypeError F9 . Python A LA A BRI SRR, SR LAY 51 20 7 4t
R ARG AEA MR, A B IFRAE iterable.

ARAT AT B R ACAS i 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>

StopIlteration

>>>

Python A7 A /DER A nEACRIXT St Ty, Hp i E A e for Fiha, #EFA for X in ¥
Y B2 | B EAEE, BEAREE iter O QI MNERRR. UFPIFSREREN:

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

for i in obj:
print (i)

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

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

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

(1, 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 DASE 32 iR AR AR 240, AR5 aR ] e b 5 K el e /NI JE 3R
"in" Al "not in" BAESCRRENS: WIRAEMAEE AR iterator R Bl YRR TH A E] X AYEE, ) x
in iterator NH. A, WRERIZHRE, XAMIKHSBE] M max () M min () Kigth
AR ARITER X WA BAEEIERE, "in" Al "not in" BAEFEFEHKA SR

HERAR RGBS AR PP ATk s B RIBUAT— A e RN TE, BRAREERAA, SCE B S0
AR Gl AR X LE BN TR, (HRACRR DU ARG T _next__ () Jrik. eRBCTREFBLINAER
AR, WRAREO FIAR R BAR TN R 0, b2l s ) — kAU




2.1 ZHFEHENFMEIESEE

HATC MBS RMICH BN E . Ehr b, Python AT ATFAZEAL, LA 455, & A 313
LA -

SFF I dter () SR FT S S B e 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:
.. print (key, mlkey])
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep 9
Oct 10
Nov 11
Dec 12

O J oy U1 W DN

HE M Python 3.7 JT4R, 5 IR 3 I3 I — & FHAR AY —HF. SERl iAo I X — i, FrAR
[ ) S B R] e A — 2

XFIE iter () e, (B SBARIBHALE SRR Tk ARAR Hok (i s ST
PRATART AR ] values () B items () {AAEIGERIEN LS.

dict () M eRERT AR — 1 EA0AS, ARSI — A IRE (key, value) JCAREIRER

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

SO DA ] readline () Rihy, EEIZRICAEHITAIIAT. XEWRE VR ABOX HEEEBOCH
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)

PR d 0w N

w =




3 BT ANTIIIRETN

AR A PR WA T, D SR — AN URPATIRAE, 2) D AR TR T4
thﬁn,ﬁgéﬁ%*/l\?ﬁ%ﬂ%% , ARATREAR KA AT A R S AT, U T B A TH R
TR

HIZAE ORI AE B A5 (15 listcomp” HI”genexp”) LhiX SEHBAETANGEI , SX A 2 fi e B s
ST Haskell (https://www.haskell.org/). R DA PR AR5 2o — AN 45 R P i) BT 25 A+

>>> 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]

PRATEAIN B2 PR "L £ SRR E R IR

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

W) FAMETA, R FRAG—A Python 413 stripped_list @MU ERITHHIER, JEA
iU EMARRIEA SR AR, B BT ISR, R A A (. X
EWE, ARAEACHR R ol — AN JC R AR R sE KRR, SRS K 7 XA IR A
R IEA W 2T

A AR B AP R RS C07) , AN FEAESKIWEE I 155 C07). LR UE 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 )

FRUH, PR S AA PN A —H (TSR RS ).

XU W T T E 2 N expression W 4kMH. o if iBEAZABER: ARG TG
expression HLAEFFE AT AR 4251 4.

A A R R SAEIR RS B, Rt T DASE B eR B AR . QRARAE R B A i
HERBENRAS, TTAX 45!

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 LIFIRME . sequence3 X4
sequencel fll sequence?2 [HILEM LG F o

B, SIFRME A2 AN Y Python fUH 4R

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

Qs



https://www.haskell.org/

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

# Output the value of
# the expression.

XU, WRA LA for. . . in IFAIMEA 1€ IHA), S AR KR FIHKIER TR R
VRIS FN AR 3, IR 2 H 512K R 9:

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

TRk Python iEIEAETR O M, MR expression AT, MPIXADICHMBHENIH SRR T
T — AP R T 2B R, 5 AR IR A

# Syntax error

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

# Correct

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

4 HpigE

A R — R MR A A 5 R A TR R R R . e Y R S S R ] — AN, T A At al& ] —A>
REIR [l X AT S AT o

ZICEEI, AR ZXTAMATAE Python Al C Hh ] I -1 pR AR BAGE T, XM R B A5 — B R AL
WFLA g 25 ). 4R EENE return FakAmE, oA S gl SR SR M R . 2 R[]
B0 BRSO 2 B — BT B ALAT i 25 (A A — A el A B, (HU2, URAESR — 4> R BN A 9 4
JRITRAS T S QAR RN 5 VR REAS AR H R By BB RO AR okt A i TS A Y s Atk
I AT AR BT PR ) R

X HLA fAT R A AL Bt R 80 B8

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

ML T yield ST HY R ECH 2L M a5 s &L Python 1) bytecode iz 2 1 25 15 14 I e G 00 21 I
PR LT R IRAL PHL

ARV — A E AR R AL, BN IR R (E, i iR [m] A SRR AR R AR AR X . 3R
1 yield FakAmf, Flidsstmh 1 MOfE, AR return Fik—H. yield fil return R XHITE
T, Bk yield WA S A TIRS S HE IR B AR AL B A5 T — WL BAS __next_ ()
DTN, PRSI AT

XHEA— generate_ints () ANERHI R

>>> gen = generate_ints(3)

>>> gen

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

0

>>> next (gen)

1

Q)




>>> next (gen)

2

>>> next (gen)

Traceback (most recent call last):

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

[FRE, YRATPAEH for i in generate_ints(5), B{# a, b, ¢ = generate_ints(3).

TEA A BB ET, return value &fli M _ next_ () H¥EWE StopIteration (value) 7
o —HIH XA, SCE AR, g AR e 1, AN A S A T

PRI PATF-3h40 5 H O 2Rk B A R rORCR , FEAE BRI T AR AL B R SE 9 i A B3 A8 A7 AR R o
Fean, wRAUX 2R BN self . count BN 0, SRS count® (). AR, XF—AH
SR AR A, Bl — MM ZE BB Y E s,

£ 578 Python JEH A Lib/test/test_generators.py ARZAEHEABMGI 1. XHE—HEN
SEHA A T e D s e

# 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

7IHNAS test_generators.py WHYHI T4 T N S5 (FE NxN gL FCE N D25, AR
*’l\)%ﬁﬁﬁ‘éﬂ%ﬁj'%'*/l\), AR EL s I B 2 (75 NxN AL B25 Bkl — S R B AR E 1 BT 4% 110
HEEL) B

4.1 4R REE

£ Python 2.4 J Z Wil A v, A pds KBt o — B A s i AR Bl — R A8, il I
TRAE R RS AT R 1) E AR BB 1R B AR DABIA KB NI RE, LhAE s 5 | 1 — >4z e ek
H— N E T MBS AT AR R, (R AR Bk

f£ Python 2.5 HUAT —ANa] ARRFELAL BB 45 AR AR IO T . yield 28 T — ks, R [ul—A~n] ANRZ:
AR R AT A (L

val = (yield i)

FAUWRTEAL B yield FkxURIIERYIE, BREMNE EIFS, R EReBr—r. FH99FA8R
WY, R HEICEN AR LS, SHRESERS— .

(PEP 342 figtf 7 HLARBG N, gt vield KRR, Bl b B7E R I AR 2k X
A . i;if%?%%%ﬂ%% val = yield i, {HRR2MMFEBRIEMRBM EIES, R val = (vield
i) + 12

n]PAJEH send (value) () <generator.send> J7¥A a4 g A H . XN ¥ESTKE PATA LA AR
RIG vield FhzUR A E MM . WHRHHEEM __next_ " F ¥k, *vyield' () £iR[H None.

RXHA AR RN 1 s, AV TR (.

def counter (maximum) :
i=0
while i < maximum:

Q)



https://github.com/python/cpython/tree/3.12/Lib/test/test_generators.py
https://peps.python.org/pep-0342/

(£ L£50)

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

LT G €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 ()
StopIlteration

P yield REMMESIRE] None, FrDMRBAZE 2R EX MG . AEAERIBA PR yield BIMH,
BRARIREE send () JeME—B I RMIZ AR B0 A2 il e R 735 o

BT send () ZAh, AMEHEA WA HALRY T ik

* throw (value) HIFHEAMAR NI L 5 X7 H A LA AT R H yield Rk
At

* generator.close () &FEAEMLRH TR GeneratorExit i RAEHEN, LB 5F
W, AR S GeneratorExit B# StopIteration; L5 M H M43
TARER), 4 MKk RuntimeError. close () W4TE Python b4} [AlUScas o] e A= fl i 1) st 4
Jii P

WRVREAE GeneratorExit AWM EE RN, AWM try: ... finally: 4HK
{ﬁ%?GeneratorExito

XL AR BN, LR R A BRI (i AR 7 A TR, SRR

A AR T DARSCH PR, —Fh ) U AR . Pl R A — A B, RGNS — IR
(Hj (M@%ﬂlﬂgmﬁ#‘ﬁi&)\, M return iEARE) , WHAEERTABEA, B, AIETERE AR B IRIZ
vield iEH]).

5 AEFRL

AT AR B B A B 0 R 2 40y .
Python PYERY A EREL map () Ml £ilter () &6l T Az BLas 2k s A4

map (£, iterA, iterB, ...) BRE—AWHFEIENLL £ (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']

Q)



(£ L£50)

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

PR ERAB AT LA 1) e S 3R B R R R ROCR o

filter (predicate, iter) IR[El—A il [fj 781 ol 2 452 A FR LR AR g, FIo S S 2h
REAHML. predicate (i) J2—MERFE KM TR EERREG ZMEA KA filter (), THTA R ELL
WA REEZ SR

>>> def is_even(
return (

)t

X
X

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

X AT PAE A e ek

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

enumerate (iter, start=0) PWHTERIZPHICE, RIGREUESEATTE (M start TF4GE)
JCEMMER T,

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () & H T8 5 0Tk B REE XA N xR

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) &Y iterable J1HICEINER]—MHFEd, KRG
HEp H kg0, Hd key Fil reverse 50 t& 045 T RIS 321 sort () .

>>> 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]

CHHHEF SR 38 7] 2 I sortinghowto . )

WEKE any (iter) filall (iter) &HF M EWRNEREHM. any O 7EAERX SR P
BN IuE NERHRE True, 1M all () FEFA TR NERHR M True:

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

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

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

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

zip (iterd, iterB, ...) MEEAATEAR G P ERBERATTRAMSIRIF R )

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

EIHASAENAFBIEE— DI N IAER [ i A AR S, HAAHERaR R4l
SAEIRA . (XA AR ERARAREM TEHETEE, 20 lazy evaluation.)

XA BB TR MR R AR5 R AEART R KA — 2, R RIAEIRR A K EZ 2 A
FRAEH IR AR G [R]

IR, VRBZBESRX RPN O, PN R AR AU PR ORI E T X RRE Z iRt e
TR B B Y F IR B R R REE O X A8 AU

6 itertools =ik

itertools MRAFREH MBS AL THAEGZ RN RE A LMl T kN4
XA N2

XA LY RO T LAY ALK
« NEA B AR R AR I R
« BRBAARTCEA A S R AL
o VR R A S A RR
o kA o ALY R AL

6.1 SIEHAYENEE

itertools.count (start, step) iR[E—ASE5MTCRREGER . WIGREEGAHN 0, [EFREGAH 1, 1R
PR ] DAFE e W AR e 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—(HFHRULAY A QI EIA, FFaRk ] —A>FE 7 AL A AR AR
FEAN LA . s AU S TR XS IC R

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

itertools.repeat (elem, [n]) &M n WEMHRMLTTE, 24 n AR, REITCEGR TR BETE.

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(iterd, iterB, ...) BEZTEHEWNTERIRENBG A, BIHLREZE
LRI TE, AEEF MW IrE TR, it—E 2T L, BRI ITA @ AR R4,

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

itertools.islice(iter, [start], stop, [stepl) R —AFri A ELEmT) 5 BEIRTR.
R LML 58 stop ZE0MG, B 2R R IGFAE stop MR TTE . ARBTG5 start,
WRARE stop-start DICE; WRARGE T step Z40, FAmm Bt #HN I cE . Al Python B FEAFER A
PRV, ARANRETE start, stop B35 step ;X EESRP A 1A%

itertools.islice(range (10), 8) =>

o, 1, 2, 3, 4, 5, 6, 17
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]) AIPARHl—MERLR: BRI n ASREGE IR [H] 5% A 48 N2 B 0 %A
e MRS E 0, BIAERN 2. EHIEARISHERAAFEE I TN gs, HIEFEE R
BRE B2 W 5 N [, FEpra s fad, B DSBS R AR S HEZ RN
1o

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

where iterA —>
OI jLI 2/ 3’ 4[ 5/ 6/ 7’ 8[ 9[

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

6.2 MITRERARLN

operator BIHALE —4IX T Python #AEAFI KA. AN operator.add(a, b) (EFDEE
3k), operator.ne(a, b) (fla '= b#H[E), PAfK operator.attrgetter ('id') (IR[HFKEL
Lid BRI .

itertools.starmap (func, iter) {REREMRITEREENE IR B —ATCHM G, FHF XL ITHE
RHSERMHA 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 () #Jz, IR[EIFFA L predicate 1z [H] false

HIICER:

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

itertools.takewhile (predicate, iter) &[] —HE ik predicate iR 7] true )G % . — H. predicate

W& A] false, EERHLS KB A ISR OGS .

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. dropwhlle(predlcate, iter) FE predicate j& 1] true IR EFICE, F HR R A%
MSEAOPEFSAT S

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) IEZWNEMRLEE, RIGIRM data P {FAH N HY selector Hh
FITCENEM TR BEREE— SRS R B 1k

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

6.4 HEEHH

itertools.combinations (iterable, r) RE[—/E#EMLEE, BREAHHGAERISTIOENICE
B FIRER r LA AL .
itertools.combinations([1, 2, 3, 4, 5], 2) =>

(L, 23, (L, 3), (1, 4), (1, 5),
( 3y, (2, 4), (2, 5),

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

(4, 5)

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

A TTHP TR AFEE T & R LR EMBATRIT . Flan, #E Lo+ s 1 B2t 2,3, 4 5
SHIT. —PELIAEKEL, itertools.permutations (iterable, r=None), BUJH TA%FH T 7 FR
fil, AR A AT REI KN r HES:

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

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

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

WESRARAIRAE r 2R, E2BATERNRIKE, M2l 2 3 rarocE.
HEX SR A L BT A TR LB A, HARZOR T R N AEANER:

itertools.permutations('aba', 3) =>
('aI’ 'bl, Va'), ('a|’ Va', lb'), Vb" la' laV),
('bl, Val, ’a'), (Vall ’a', YbV), (’a', YbV Ya’)

Fl—AJcdl (ra', 'a', 'b') HBLTPRR, (HRMAY TR BRI AL
itertools.combinations_with_replacement (iterable, r) EREHHLT —MAFRBIREE: T

A oeR T DAL . MRS, B ICdlss M ALEE 0, ARSHEERR A AR R
WE. :

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

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

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

(5, 5)

6.5 ALESH

KRENTIEW R IE —PDHEE, itertools.groupby (iter,key_ func=None), 2 & 2% K %L,
key_func (elem) J&—/N1] PAXTE AR IR B B A JC R 1T B I R . A1 R ARAS $ filax A i
PR, BEtafitb N ITER S

groupby () MFTHAEI ATE A R A IELEHICR A A RMERY TR, AR5 R el — RN 2 04l
B, RO SRR A LU RO R T 3R I 4L 1 AR -

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'")
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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 iR

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 (%} £ (a, b, c); RABREIE—MH (1, b, o) FNMWHEE g (o, o Wit
REGET £0 B—DSEE. X2 IrEm “F Ry 17 .

partial () ¥:3% %4 (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2),
BRIl ATE XS, I PAMRBEDS B #1845 R DA H 45 € 25007 function,

XA MU MEARBL S B BT

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_valuel]) ¥FZHiAE T LA EWITE 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 HI1H func (2, B) . RIFESIEKE
—“AIEE, C, iH func (func(d, B), C), AFEXNERFMENNTTRERHAGIHRE, NILgks:
TEEBEFEREA A ERRTS WR A R ERXT R T ERNREAEE, TypeError il .
WERPEAE T HIMA (initial value), B2 AMERIGHE, W21t 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 (), FRELSIEERXT R F A TTEINE
k. XL L, B DA Python A5 —MRRIR I P PR L sum () :

>>> import functools, operator

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

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

10

>>> sum([])

0

A, S FARZ M functools. reduce () WIHE, MHBHEN for THFRS WG
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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

— AF R EEE itertools. accumulate(iterable, func=operator.add). BEHITRIFEH
T8, fH accumulate () N@AULGRFEALEE, iR E—Nar= AR 04 %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
R 4423 T operator Bk, B &—RIIX BT Python #EAERFIY KA. 1ERR A KA,
XL BCEEARA ], AR T A IE], dE S — SRR Y AT — TR R 1 R
KB HL ) — 2B R

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

o WHIZ®E: not_ (), truth(),

o iz and_(), or_(), invert ().

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

o BHIAXIS: is_(), is_not ().
AT A8 KT AZ: 7% operator FEHL SRS

8 /NF ¥ F0 lambda FiERK

i 5 R BGUAAR AR I, RS T5 2R NY R B, 3 1] e el DA A ORI
USRI Python PN B B HAMASE A s 8, ARl — B AN B SORT B %

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

WERATFAEARTT LR R B, AR H C S . — 5 /NeR B0 202 ] Lambda ik, lambda
EZ—UNSHA LN GRS AN, EL0IE R kA B4 R A

adder = lambda x, y: xty

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

H— AT AU A TR de £ EAIRE LR KL

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

def print_assign(name, value):
return name + '=' + str(value)
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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
B, XBERERAGEMEHLZIK 1. .. elif... else I, 8(F try... except &M, AR
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[1]

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)

WZ A functools.reduce () WHE R AEIEMIIE L for TREFRIYIE.
Fredrik Lundh 4 2 8 DA T —4IHNR FAL Lambda 9
1. 55—/ lambda K%k
B A ERER U)X AN lambda Y38 T T4
o — X NERE, R — IR R 44 5
XA, XA lambda 2 5 Y, def 1E54] .
R A
FARFE EHOX LERIN, AT ARGE A ARG BEX FHH B lambda {9 KUK 2 A 2 T4

TIIE S

9 f&ITiCRINE B

PR B AR N O AR SO R R RG 45 TROEIL, BEIEAIHrE): Tan Bicking Nick Coghlan, Nick Efford,

Raymond Hettinger, Jim Jewett, Mike Krell,Leandro Lameiro, Jussi Salmela, Collin Winter, Blake Winton,
0.1 fi: 2006 4E 6 H 30 H k7.

0.11 fiZ: 2006 4F- 7 H 1 H %7 BIEBFSHIR.

0.2 lj2: 2006 4E 7 H 10 H % 7. Ff genexp 5 listcomp FH54 2k —. BIEPREEER.

0.21 i: IATT tutor M52 @R BE £ 225 30 A

0.30 Jit: ¥ T X functional BN, i Collin Winter #2875 ; ¥§ll TF 5% operator F3 [¥) fj 45
JNTT s HAt DB
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10 S3%30HK
10.1 58RI 3CRR

Structure and Interpretation of Computer Programs, Harold Abelson #11 Gerald Jay Sussman 5 Julie Sussman
¥ WAYAIAE https:/mitpress.mit.edu/sicp FRHL. FEXFRTTFEALFLFA L IEFR B, 55 2 FsE 3 Tihie
TP AR SR T IR B 2. B R BIE T Scheme 155, {EIX LEEAT AR R
Z BTSRRI T BN ) Python AT

https://www.defmacro.org/ramblings/fp.html: —AMdi F Java 7~ 05 H B A FE40 14 7 50 U8 BH 19 R B S AR
SR

https://en.wikipedia.org/wiki/Functional _programming: —#& 1% s E =g A2 11 Wikipedia 45 H .
https://en.wikipedia.org/wiki/Coroutine: 1pFE4cH -
https://en.wikipedia.org/wiki/Partial_application: F5434k R E0 T AH XM &m0 45 H -
https://en.wikipedia.org/wiki/Currying: PR BEALZEH o

10.2 Python 3%
https://gnosis.cx/TPiP/: David Mertz 45 H ] 55— &5 Text Processing in Python " %5814y Utilizing Higher-Order
Functions in Text Processing” F)/NTT 8 T 81%F SCAS A PR K BR B S AR

Mertz iA7E IBM [) DeveloperWorks i it P41 BB R IR S T — &4 3 3 530 & &0 part 1, part 2 £
part 3,

10.3 Python 3044

itertools i3y,
functools B3Ry,

operator B RS,
PEP 289: ”Generator Expressions”

PEP 342: "Coroutines via Enhanced Generators” iR |~ Python 2.5 J1 3719 4= Biae 44 «
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https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Coroutine
https://en.wikipedia.org/wiki/Partial_application
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

P

Python #EFEN
PEP 289,18
PEP 342,8,18
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