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& A. M. Kuchling
BEREA 0.32

ASCRYHEAEE 24 1) Python pRECZRAFEIE B, FERRBENIRFENT RN A2 )G, KT BT 4H Python H T bR
B AR E LD iterator 11 generator DA MAH & JHEREAN itertools il functools %5,

1 f@isr

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

o RZFMmEE A E RN, rgfrse &R SR EIUERC R A TS . C.
Pascal H- & Unix shells #2132 ES

o 18 AHWIRES T, RES A DORIER 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 T SERAE ISR . XRIA VRS, HREME ASE RN 2SRRS4~ Ak
ASHYJTIE. Smalltalk I Java HE I XTSI F - C++ Al Python SCRFIIAA R4mAR, (HIF A ]
o2 JH T Fe) 0 B

o BRGNS R — RS, AT, SR ARG, X
SEHH AR 24 W G RS . 4 0B HRIE A ML &% (Standard ML, Ocaml DA
HAAS ) il Haskell,

— BB RO BT R — AR R e 7 e X 2L AR R O Ok S SRR AL R e . HoAt
2w E F SR LM [ 2 7750 Lisp, C++ Fll Python #E2ZATET 5 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 ot i — S Tk A s B3R I L 50 52 A7
P PR SO “SERRC . R R R MRS R 0 R P T T OB Bt
198 H AT IR T4 A
A B RGBSR AR, BBV a=3 B = a + b 2 KRR, (RSB
RORIE, WIET VSRR L S R SCPE2 AR RIE I . 53— B0 PR prine O sk time.
sleep () S, “E I ARCA I — A IO KPS ECR HUR T E MTRIE , D prss &
B SCA T — BB
B BURS) Python IR 2 RSB FTA VO SR BUIIRLIE: MUT, M2 pbgmbat
HE T, ISP TR B AR LA, BSOS IR SRR R, (B e
HER AT SRR
BSCRSEE T DMB A R T A RIS ST AR IR, L PR B2 T
AL RS A IR 4L, DA EB RIS T B BT . o A LR T
AEALINIARAS A5, SURIILZ S BT SCI . 45 Python BT LA PTRMRAR T SAK AR, EAR I
BER (R THBPF(EE, P ARBL) oA S HE S R I 4 55 1 b
BB B A AR A A BRI 20 . Ay Mo G e FI? 7 e s U 47
RIS LA

. TN

« L.

- LB

o ST AL



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>

StopIlteration

>>>

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:

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

(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 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:
.. 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

=M Python 3.7 JT4R, 5 BRIy I — & FHA AY —HF.  SERT B RAS I B0 I X — 5L, BrAR
[ ) S B R] e A — 2

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'}

SO DA ] readline () Kby, EEIZRICPFHITA AT XEWRE VR ABOX HEEEBOCCIF
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

6 FRAR A AT R LR 3, 1) XA TERIITHRAE, 2) Hobf—REA A PRI TEH T 46,
ww$%%*¢$ﬁ$ﬂ%7%ﬂ%ﬁ%ﬁﬁ&?ﬁ%%%%%ﬁ?ﬁ,ﬁ%ﬁm%ﬁ@@%ﬁ%%%
TR

B bl AR AR S (175 listeomp Al™genexp™) Lk BERR RS BT, 30/ {1 56 1 o MOk
521557 Haskell (htps://wwv.haskell org/). AT BAFIAT RS2 i— 5240 e 3 o O T A7 25 116

>>> 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 != ""]

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 )

BB, PR HESKEAWANES A (S mAREES ).
XL T TR SN expression W JE4k{H. Hr if B AEN: ARG E B IE
expression HLAEFFE AT AR 2251+

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



https://www.haskell.org/

(R L —5)

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

# Output the value of
# the expression.

XYL, WERAZA for. . in iBAIMBCA 1€ 64, it 4R H KIS I P AR EZ R el ansgt
TREGPANSIZAR D 3, T8 ka0 A R Bl 2 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)]

MY ANik Python TEIRASAR5 M, MR expression AT, MXAICHLLE FH SN T
T — A e SRR AR, 5 IR IERRAY:

# Syntax error

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

# Correct

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

4 HpizE

A R AR A S 5 R A AR R R R . S Y e S SR ] — M, T A i ] —
AE IR [ B A A s Al o

ZIHEM, ARE L UNATLE Python I C i J 8 1d pR BAR A T, X IR B 2 A5 — R 8 ey AL i
WRLA 4 25 1A) . 4R EEIE return Fakany, JEil A | S SR R TLR M R/ . 2 )RR A
BRI BR RO 2> B — BT AL f 4 2 (A M — LA Rl A & . (H2, WRAEIR ) — 4~ s B A g 4
JRTRAE 2 QTR ? JSRAE S5 VR RERS MR Y Bk ERr) 3y BRI RO ST e ? ok i e 2R s BT S AL 5 At
AT AR BT PR ) BRI

X HLAY 1] B A plilss e K0 1)

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

AT T yield KEEFIYeR AR 2 A A B & Python FY bytecode Jii i 2 7 S 3 A IR A6 0 1) I
D B R ARAL PAL

ARV — AL AR AL, B AR B R E(E, T 3R 0] — A SCRP AR AR S AL AR X 5. 2430
7 yield FakAmf, Flidsatmth 1 WME, BB return Rk . yield fil return f KR AIE
T, i yield BmHEA ARSI TIRS S HE IR R R, 78T — IR AR __next_ ()
DTN, PRALS IR I T

XA — generate_ints () A N#RHI R

>>> gen = generate_ints(3)

>>> gen

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

0

>>> next (gen)

1

Q)




(R 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
StopIlteration

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

TEA A BT, return value &fi&Z M _ next_ () FE¥EWHE StopIteration (value) 7
e —HIBH XA R, B RBETR, SRR ARSI, A NS EA X A BT RIE .
AT ATF-2140 5 H CRZERIR B AE A HROR 0 A Bs 1 I A ey 3 A SV Ry S0 ) )i 3 A8 REAEAE R oK «
Fetn, mIPAX 0% [l — T K 8 self. count W 0, AL count™ () o R, XT—A
GILRRRE R E S, B MR RE A k.

£5 7€ Python G Lib/test/test_generators.py A RZIEFABAIBI 7. X HE2— MR
SRR VA T sk R 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

FIHNIA test_generators.py FRIBI T T N 258 (75 NxN gL EiCE N D25, A2
~¢%K%%ﬁﬁwﬂ,M&%%ﬁﬁ%%(Emm%ﬁﬁi%gﬁ&~%$§2%iﬁ%ﬁ%?%
HEE) B

4.1 4R EEE

£ Python 2.4 Je Z Wil A v, AR pds H= ARt . — B AR s i ACRD Bl — SR 88, il I
TRAE PR B S AT R ) E AR 1R B AR DABRIASE BN I RE, LhAE s 5 | 1 — >4z Ry g ek
H— A E A MBS T AR R, (R X AR Bk

F£ Python 2.5 U —ANa] BURRFELAL BB 45 AR AR I T3k . yield 2R 7 — Rk, iR [ul—An] DANRZ:
AR AT R AR O (H:

’val = (yield 1)

FAUWRAEAL Y yield FksUR IR R, BREMNE BT, SBR ERsr—r. FH99FA8R
WY, HRHEICEN AT ER S, SHRESERS— .

(PEP 342 fif T BRI, Wite vield FhaUn AR, KRk b BAem M Rk
Emoﬁ%%%Wﬂ%gvd==ﬁddi,@%Mﬁﬁﬁﬁ%ﬁﬁMiﬁ%,ﬁ%vﬂ=:wmm
i) + 12

DA send (value) () <generator.send> Jy¥A[a]2E BaR K E(E . XA 1ES I SATA AR R AR
R vield FkslR I E M. AR HEHER __next_ " F ¥k, " yield' () &iR[H] None.

XA AR R L s, ARV TR (.

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

Q)


https://github.com/python/cpython/tree/3.10/Lib/test/test_generators.py
https://www.python.org/dev/peps/pep-0342

(R L —5)

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

R AR — i Bl

>>> 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 ()
StopIteration

P2 yield (REMMESIRE None, FrPDMRMAZE R EX MG AEAERBX P yield HIMHE,
BRARIREE send () JeME— B AN AR A2 it B8 L 735 o

BT send () ZAh, AINEREA WS HARRY T ik

o throw (value) HITAEAMAR WAL RE XA E LS B IATHOI R yield %Kik
A

e generator.close () &L BIRAFM L GeneratorExit B RLEREMR ., BBk HF
W, AR AU 2L GeneratorExit B StopTteration; FHLIXA G MEH M AL
AR, &K RuntimeError. close () W2FE Python by [a] s [l AR s 1) B fi 1A
A

WRAREAE GeneratorExit KAEMMIEHAAMN, FAWMA try: ... finally: HHK
% GeneratorExit,

XL AR BN, LR AR A BRI Y (i S A = A I TR, SRR

AE AR T AR PR, —FPE) Ul AR P R R A — TR, RE M — TR
(tH (Ml%%ﬂlﬂgmﬁﬁ”%i%/\, M return IBAERE) , TPMEW ABEA, 1B, REERZAFEPKHLTIKE
vield {EM]).

5 NEEH

AT AR B AR 2 R B 2 A0
Python PN B AP~ R4 map () F £ilter () B T AE RS 2k 20 AR

map (£, iterA, iterB, ...) BM-ANulhFHIRAERA £ (iterA[0], iterB([0]),
f(iterA[1], iterB[1]), f(iterA[2], iterB[2]),

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

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

Q)



(R L —5)

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

PR ERAR T AT ) e T 3R B R R ROR

filter (predicate, iter) iR[ul—/vild 7o) sl 15 E A FRI ORI, F5I2HES A0
REFHM{L. predicate (i) J&—MTERFE KM TR FAAREG B REL £ilter (), THTA R AL
MR 1S

>>> def is_even (x):
return (x

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

X T DA s et X

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

enumerate (iter, start=0) JWETERIZPHICE, RIGREUSEATTE (M start FF4E)
JCEWAMER T4 .

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () 5 M T8 55 IRk B RRE SR AT R xR

f = open('data.txt', 'r'")
for i, line in enumerate (f):
if line.strip() == "':
print ('Blank line at line #%i' % 1)

sorted (iterable, key=None, reverse=False) &¥f iterable T TEWLER—MoFEd, RE
HOP IR [ 255 . o key Fil reverse 5 2 1% 245 FIr I #H 10 sort () Jriks

>>> 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]

(RFHEF B R4 35118 7] 2 W, sortinghowto., )

WEMKE any (iter) Ml all (iter) &BF P EICHRNENEEE. any () FEAEAN S AT
BN IUE NERHRE True, 1M all () FEFIA TR HERHR[H] True:

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

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

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

QS

10




(R L —5)

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

zip (iterd, iterB, ...) MEAHIEFUN GBS TTRAMSIRI R )

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

EHARTENAFBIE— I I IR P AR AR s AR, A TR SR g ool A4
SAEIRE . (R AREAREMEETE, 20 lazy evaluation. )

XA BB TR B FE R TR G AR ATE O SR AR —E, IR B BRR K S A
R AT IE AR G A [+]

zip(['a', 'D'], (1, 2, 3)) =>
(ta', 1), ('b', 2)

IR, VRNZBESRX RGO, RN A R B AU P U I C RIS Z 37 XA Z R IRt e
R B B I FE IR A MR R AREE G T X AR A -

6 itertools &R

itertools BRGUE ML HMAEAGR AL TAGZ MBS KL ATaH—2/ MR N
XA A -

XML B R RO BT LAY ALK
o NEA I EIEDH AR I R %L
o BRIBARTCEA NS R AL
o TR R A A RR A
o kAT o ALY R AR

6.1 SIEHRYENEE

itertools.count (start, step) &R[E—NESHTLREGET. FIIEEEAN O, [HIFFEGAH 1, 7
LT PASE ) i (BT (1] i

itertools.count () =>

0o, 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—(RFHRBERY IR G AIA, IR E—AFEr LA A AR
PR s . Bsfa e TIRER X ITE.

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

itertools.repeat (elem, [n]) iR n WHHRMLAIICE, Y4 n NEFER, R IPITCEGR IR B TE

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, ...) BZFEHENTERIRENBG A, BIHLREIZE 1
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) iR —AFri A ELET) A BEIRTR.
R LA LG E stop ZE0MG, B 2R R IGFE stop MR TTE . WRARERML TR IG5 start,
RARE stop-start DICE ;s WRARGE T step S50, FAmm it #HN H7c%E . Al Python B SEAFER A
PRI AR, VRANBELE start, stop B35 step IXLESHOPE 8. -

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—NERLR: BRI n SRR IR [H] 5% R 48 N2 B 0T %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 L E—2XT YT Python #/ERF I pREL. AN operator.add(a, b) (HEFHNEUNE
3k), operator.ne(a, b) (fla '= b#H[E), PAK operator.attrgetter ('id') (IR[EFKEL
Lid JEMER TS .

itertools.starmap (func, iter) {REREMRITEREENE IR B —DICHM 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 () FHJZ, iR AL predicate 1z [A] false

HIICER:

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

itertools takewhile (predicate, iter) iR[A]—H il predicate 3% [A] true [{jJCZE . — H. predicate

iz o] false, EACARELS & A ILGRINE .

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) fF predicate JR 7] true BYRHMEZEFICER, H HRRPIAT
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) IEZWPEMRLEE, KGRI data FP{FFH N HY selector vh
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, BREAHHGAERISZTIOENICE
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), BUH TA%F5H ¥ 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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(R L —5)

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

WERGEASE S r ZH0(E, ERMIIEARRIKE, il S AR,

RIS B it T AT RER AL A, AR EOR T KA RN AN ER:

itertools.permutations ('aba', 3) =>
('aI’ Vbl’ ’a'), (Val’ la" YbV), (’b" YaV, la’),
(lbl, lal, ’al), (Val, ’al, ’b'), (’al, ’b', Ya’)

Fl—AJtd (rar, 'a', 'b') METWIK, HEPAY FRRE AR ERALE.
itertools.combinations_with_replacement (iterable, r) EREUIAL T — M ARIBIFES: JC
P TR AT AER . MRETE, A Te4EE — M BRI TR, RETEREESE N o R miE i

e

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

(

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

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

(5, 5)

6.5 ATESE

FES W HEG — 1 KL, itertools.groupby (iter,key_func=None), & & 41 K 4.
key_func (elem) jg— 0] LAXS A A&7 IR ) 4 D JC R T SR B A 2R AR A SR A A S (8

B, BN TR A S

groupby () MBI TR R S SR B ARE R R, SRR IR 2 i oCdlfy

W, A A B DA SOt X A B (R TR I 4 Ak Al -

city_list = [('Decatur', 'AL'), ('Huntsville', 'AL'), ('Selma',
('Anchorage', 'AK'), ('Nome', 'AK'),
('Flagstaff', 'AZ'), ('Phoenix', 'AZ'), ('Tucson',

]

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")

'AL"),

'ARZ"),
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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

Python 2.5 H1f}] functools A E T —LE B ks, WBTHREEZ — a2 mE R A, R
HIRREL . XM A I T H )& functools.partial () PR%L.

YT AR M B AR, ARRSHmBEEAA ER S8, FHEH R EFR . %
J&—/> Python (4K £ (a, b, c); MRAEQIE—IMF (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),
BRIl ATE XS, I PAMRBEDS B #1845 R DA H 45 € 25007 function,

PATR AR/ IMEEER R i 51 -

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 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, 41)

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, 31, 1)

# You can write:

product = 1

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

— A EHI RS itertools.accumulate (iterable, func=operator.add) . IQBL EkE3:]
T, AGEAAXT T HaR MR A 45, accumulate () 23R El— kAR H T A Hal g5

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,
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 WHIIZ®E: not_ (), truth(),

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

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

o HHIAXIS: 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 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 F R def 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, XBRERAGEMEHLZIK 1. .. elif... else U, 8(F try... except &M, WHRANK
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 MM functools.reduce () WA A IHMILE I for THFRRYIE.
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 fiZ: 2006 4F- 7 H 1 H %7 BIEBFSHIR.

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
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10 S3%30HK
10.1 58RI 3CRR

Structure and Interpretation of Computer Programs, Harold Abelson, Gerald Jay Sussman ] Julie Sussman
. AR, https://mitpress.mit.edu/sicp/ o FEIXFRITAMBIA L IZFRHF T, 58 R =8 T
TP A FI AR LR NI Bt . iR BiR i Scheme 155, (HH Hx Sz th AR £
Bty R R REE T B XU 1Y Python ARG .

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: — B¢t i% pR Z a2 119 Wikipedia 45 H .
https://en.wikipedia.org/wiki/Coroutine: ¥pFE4cH .
https://en.wikipedia.org/wiki/Currying: E%H B A4 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 34

itertools B CHY,

functools B3Ry,

operator B CRY,

PEP 289: "Generator Expressions”

PEP 342: "Coroutines via Enhanced Generators” fjit T Python 2.5 F#T AR Biasdai i o
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https://en.wikipedia.org/wiki/Currying
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https://developer.ibm.com/articles/l-prog/
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https://www.python.org/dev/peps/pep-0289
https://www.python.org/dev/peps/pep-0342

#5l
F)

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