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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

ERBGURIFIL, AR —ROIRH. 53/ A ATF 4 . B B A A7)
PR B, BRI SR B ARAS okt i — S Tk A s B3R I L 0. 52 A7
PP SO SRR R RV A T L2 T ST MR 6
198 AT HHGHT A
AT RIS AR, BEAE VLA N "a=35K "o = a4 b2 SRR R, (LR 2 BT )
PR, AT AL b ok S BRI . 53— MR print () 5 time.sleep )
R, AR I — A O PR B SR T ORI, 0 o B
ASE T — B
B KUK 0 Python FF /R 2 BUEISHIR AT 1O S RUIALIE: MU, 2t st
MBI, (RSAE PR BR B AORE . MO, BRSO 2 SRR i, LR S el
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FRHCE G T DB SR T 0 SRR ST o SO R, L RS B2 T
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AEHLIMBIR S M, PRI R ST 2030 . 2 Python MU LASE TRV LT sU 28 K , AEMRIN
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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 () SRR P E PR BT DA 32 B IR AR AR 240, AR5 aR o] e b 5 R el e/ NI JC 3R
"in" fll "not in" BAEMCRRAIE: WIRAEMEAELEIUAS iterator 3R 0] (R HHR AL AR B X p93E, T <X
in iterator* Sy EL, REHR, WRENRGLICRA, XABIRMKBE M max () Mlmin () KZHAL
el ARICER X WA BRI T, "in" Ml "not in" FAEFFEIIGEA R .

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

ERIE B AR W EA T, D DT ERITEAE, 2 EE - MFEAM TR T,
thﬁﬂéé’ﬁx\ﬁﬂz*/l\?f@%ﬂ%@’ PR REAE A EAF R B S A, SRk A B E A E TR
ey

SN A g2 iAmt (915 listcomps” Fil”genexps”) il X L EE AN, XML B K%L
SR Haskell (https://swww haskell.org/) o HRAT U DA T b5 BT A2 F1 54

>>> 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
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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
Feam, mIPAIR AR [ — g5 2 4 self.count & 0, SRJGHIL count” (). SR, XFF—A
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

JI5MPIA~ test_generators.py WHIBI T4 T N 25 (16 NxN fHLAE FicE N DN RS, AR
éﬁ?ﬁﬁﬁﬁ%wﬁ,M&%%ﬁﬁ%%(EMW%ﬁﬁi%gﬁﬁg%ﬁﬁﬁﬁiﬁ%ﬁ%?%
HE) B

4.1 EAEREERBE

£ Python 2.4 Je Z Bt RA AR pads HP= 2Rt . — BV AR e i AR B — SRS, il
TRAE BRI AT R I 1) E AL B 15 B AR T AR SE BN I RE, LEAE AR 5| 1 — 2R f ek
H R A MBS IR AR, (R T AR Bk

1 Python 2.5 B —AMRIER KRB 3 40 A AR 107 ¥ e vield 2SR 7 — kX, R [al—A>n] ANRKSS
AR BT B R (L

’val = (yield i)

FAUWURAEALBE yield FkaUR IR, BRMNE BT, SR ERBr—r. FH59EA8R
WA, ERHGEICE ARMETR 2SS, BHRSERS— .

(PEP 342 ff 7 BRI, ol vield FakaCbiaE R, Brafie i B Mg R
il EEWEIRAIAE val = yield i, [H2BHEMRIERIBGM ERS, BifR “val = (yield i) + 12%)

AP send (value) () <generator.send> J5 Ao AL it AR H . XA IE LW AT AL AR O AT
KRG yield Fhs R EME. WIRFAMEER __next__ " F ik, ~“yield () 2i&[ None.

RXHA AR RN 1 s, I AV TR (.

def counter (maximum) :

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

Q)
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(£ L£50)

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

i = val
else:

i +=1

AR R — R

>>> 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

P2 yield (REMMES IR None, FrMRMZE 2R EXMGI . AEAERBX PR vield IMH,

BRARIRTE send () J&ME— B RIS AR Az it BRI 735 -
BT send () ZAh, ARSAREA A HARR T 4

* throw (value) JHTIEA AR L S8 XA FHE SR AR ESITII Il vield F63K
K
* generator.close () SFEA MM TR GeneratorExit i REHEN . HEIX N 5F

I, AR RIS S GeneratorExit B(# StopTteration; X IMEHAMRALH
IEER, et & RuntimeError. close () WESFE Python 33 [a] e m] i AE Bk i B fige ]

o

WSRAREAE GeneratorExit KAMBMEE AN, REWMHEM try: ... finally: HEK

L% GeneratorExit,
PXEEP AR BRI 2, LA g M B AR B A B A T R A R, SR T .

AR AR AT DA B, — ) SO T AR IR R DA — A, RE A — TR
AR TN, M return iFER ), TR AZEA, B, RETERZ A M# ) RE

(vield i&f]).

5 NEERE

FATAT VA ik A Gt 5 o FH 2 ) e R B 2 A1
Python NE PN BREL map () Ml £ilter () ST AL MARRA PR

map (£, iterA, iterB, ...) REl—AwPEHIERE £ (iterA[0], iterB[0]),
f(iterA[1], iterB[1l]), 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']




AR ERABRT LA ) 2 T 3R B R R ROCR o

filter (predicate, iter) iR[ul—A il [y 781 Hil 2 458 A ER R IR AU, FIg 2 S 2h
REFHML. predicate (i) J2—MERFE KM TR EARREG B REL £ilter (), THTA R KL
AR 1S

>>> def is_even(
return (

)t

X
X

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

XA A s ek S

>>> list(x for x in range(10) if is_even(x))
[0, 2, 4, 6, 8]

enumerate (iter, start=0) HWHTERXSETHICE, RIFGREEEEATTE (M start FFR) F
TCE W MER T .

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () F# T 75110 538 BHFE SR I) TF re

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

sorted(iterable, key=None, reverse=False) £ iterable P TCEIRER]—FEd, K5
HEF R B2 5. Horp key Fl reverse 28545 BT RS E M) sort () Fik.

>>> 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]

(O HER B340 13518 7T 2 I sortinghowto., )

WHEEE any (iter) Ml all (iter) &&FFH PN ERITRNEWZ . any () LEAENTS AT
BN TuE NEMRE True, M all () ZEFTA TCE NERHR [ True:

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

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

10




zip (iterd, iterB, ...) MERDAIEAXIGAHRBEANTCR AN FF R )

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

EIHASAENAFBIHE— DI FIF A IAER [ i i AR AR A, HAAERaR R gEoc 4l
SAEIRIE . (XA AR ERARARE TEHETEE, 20 lazy evaluation.)

XA EACAF B TR R R B rE AR . AR AE AR AR A —2, 3R ] 5 B A K S
R TR O SR [

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

SRINT, RIS AT OL, RO EA SR A H UL TR A S BT . XEWEZ ARt
TR B B Y FE IR I R R AREE O X A AU

6 itertools &k

The itertools module contains a number of commonly used iterators as well as functions for combining several
iterators. This section will introduce the module’s contents by showing small examples.

XA L R AR BT LAY R LK
« NEA B AR R AR I K%L
o B IERECRIEN SR R AL
o TR R A A A RR A
o GEEACAR R o AR R AL

6.1 SIEHRIENEE

itertools.count (start, step) R[E—PEENHITCIREIER . FIIREEIAKH O, [EIFREAH 1, R
W] DA 2 W) 2 (LA 1)

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) fREF (R HLAY IR R EIA, TR ] —ASFE 7 AL B A AR AR
AL NG . Bk a S TIRER X ITTR.

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

itertools.repeat (elem, [n]) iR[E] n WIHRMLINICE, Y n AFFAERT, RIEIEEOR TR UbR TR,

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, ...) EZALELEMTERNSZIENBA, HHERREIE A
WEREITA IR, RGEEAMIGICE, W EH T, EINNFERE AR AR E 004 .

11
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itertools.chain(['a', 'b', 'c¢'], (1, 2, 3)) =>
a, b, ¢, 1, 2, 3

itertools.islice(iter, [start], stop, [stepl) iRM—A i AREALEYT) A ETERR.
AR AL 5E stop ZE0ME, B 2R R IGTE stop MR ITTE . WRARERML TR IG TR start,
AT stop-start NICEK; WHRARGEE T step ZH0, BARMKBAMHN Y ITER . F Python B AFH A
SIRYIT AN, RASBETE start, stop & jﬁ% step X EESHL P 5.

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, ) ATDASE I — M E A Bk IE n ARSI ] AR AR s kAR

e WERARAIEMESE n, g)@)\fﬁﬁ 2, &l %t%% R IRIA AR — T A, IR TE PR G HE
T’i@ﬁtéﬁﬂﬂi S EEM SN RN, AR, A— DRSS AR S HELZ N
Fo

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 X TEMEHRLN

operator MHAL & —4 Xt T Python #/EAFHI KIS, LAl operator.add(a, b) (FEFHENE
3k), operator.ne(a, b) (Fla '= b#H[E), DA operator.attrgetter ('id') (3R[HFKEL
Cid B RTREEXS) .

itertools.starmap (func, iter) fRE R EAXTREEN R B —ATCH PR, H EA X oAk
FBHCKRVEA 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

6.3 EFETER
73 5h—F 5 B BRI T e — A h e R T4

itertools.filterfalse (predicate, iter) flfilter () Mz, R[FIFTA L predicate 1 1] false

HItE:

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

itertools.takewhile (predicate, iter) i&[E|—HEil predicate iR 9] true )G % . — H. predicate

o] false, EACARELS A A IRGRINE S .
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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) fF predicate iR |1 true [ EEEFFICEE, FHIR[FA]
XTSI T A 455

itertools.dropwhile (less_than_10, itertools.count()) =>
i0, 11, 12, 13, 14, 15, 16, 17, 18, 19,

itertools.dropwhile (is_even, itertools.count()) =>
i, 2, 3, 4, 5, 6, 7, 8, 9, 10,

itertools.compress (data, selectors) EZWH R, RIGIRIE data YPFAH Y H selector T
FICE NEMITE B — DB ARFE S 1 I 1

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

6.4 HEERH

itertools.combinations (iterable, r) &[E—/EMREE, BiEA B AERES P SHIITE
[T AT RERY r JCIC I AL
itertools.combinations ([1, 2, 3, 4, 51, 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, 51, 3) =>
(1, 2, 3), (v, 2, 4y, (1, 2, 5, (1, 3, 4), (1, 3, 5, (1, 4, 5,
(2, 3, 4y, (2, 3, 5, (2, 4, 5,
(3, 4, 5)

A TCHP TR AAFEE T & KA LR EMBATRGT . Flan, # LEesl+ 8 1 B2t 2,3, 4 5
SHIT. —PLIAEKSEL, itertools.permutations (iterable, r=None), BUJH TA%F5 T FR
i, AR A R RER KN r BSHES:

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

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

WESRARAGRAE r 2R, E2BATEANRIKE, M2l 2 8 rarocs.
HEX SR L BT A TR LB A, HARZOR T R N AEANER:
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itertools.permutations('aba', 3) =>
('aI’ 'bl, ’a'), ('a|’ Va" lb'), Vb" la' laV),
('bl, Vall ’a'), (Vall ’a', YbV), (’al, YbV Ya’)

[Fl—AJedl (ra', 'a', 'b') BMITEIK, HEMA R FAERE A EIALE .
itertools.combinations_with_replacement (iterable, r) EREUAL T —AREIBIFRS: JC

QEEPE’JE%%TU\E’E MAEEVE, FEEATCASE — MU ERB A I0ER, RIS R
PE.

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

HREMNIEW R IEG —PDHEE, itertools.groupby (iter,key_func=None), 2% 2% K %L,
key_func (elem) **/\*TkAXT HERARIR B A TR H A R AR AR ZA%EL\EI/\%Lﬂi
PR, BEtafitb N TER .

groupby () MK AT B R h S E R A HFEER TR, RERE—NKER 2 T
B, B T AL AR DA SO B 3K AN SREL Y JT B T A R 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[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 () fBGE T FHKIEA i AN R N A C LMRISRIEH . R, IR AGIEACHS L & 6 P i
PR AR AR, B AT SKAEACAS 2 FIRH LR B 2 B URae A SRR g 1RSSR
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7 functools iR

Python 2.5 H1f{] functools B EF T LB ks, RBTREEZ — P2 REE R A, REH
HIRREL . XM A I T H )& functools.partial () PR%L.

XF R B A R S REY , MRS Al A EH S5, e REBR R EE. %
JE—> Python pR4L £ (a, b, o) HWAHHELE—H£(L, b, o) FMHUHEE g (b, o) ; WU
REBET £0 B—DSEE. X2 IrEN “F R0y 17 .

partial () ¥:3% %4 (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2),
BoR AT IS, I PAMRBENS B #1845 R DA H 45 € 24007 function,

XA — MR MEAR BB 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]) ¥EHAEw &R TE LE LPAT
BEAE, B AR AE TCIR A AT B AR 5 b fune WAZ5 R — A4 32 WA I0 2 9 3% 0] —AME Y B8 58
functools.reduce () #ZERIREWEIHNITE A B IHF1HHE func (A, B) . RIFESUWRE
SASEZ, C, 319 func (func (A, B), C), KIEHLEAGRFAENATRAAIHRN, Waks:
T EEENHFEREA A EARTS. WRE AR A ERXT RS ANRIEEME, TypeError Sl .
WAL T A (initial value), B MERIGE, WREITA 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 value

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

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

1

WIERIRTE functools.reduce () H{fiff] operator.add (), RELSHATERXTL ) FTE TR Nt
. X FMF AR L, FrPA Python A —ANRRIRRY N E PR EL sum () :

>>> import functools, operator

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

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

10

>>> sum([])

0

A, S FARZ M functools. reduce () WIHE, MHHEN for THFR WG

import functools
# Instead of:
product = functools.reduce (operator.mul, [1, 2, 31, 1)

# You can write:
product = 1

QS
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(£ L£50)

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

— MR ERE S itertools.accumulate (iterable, func=operator.add) . BHITEIFEH
T, AN AX T HaR Bl A 45, accumulate () 2R E— kAR5 H A R4

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

HITHE 4485 | operator Bilk. B & —RIRX BT Python HAEFFAY R, 7EpR B AR IS H
LR BOAFEARA ], W UARIRE T A ], b5 5 — SEBIRE R A T o] B R R

XA LA — S pR

o B2Fiz® add (), sub(), mul(), floordiv (), abs(), ..
o WHEHEH: not_(), truth().
e iz and_(), or_(), invert ().

o & eq(), ne(), 1t (), le(), gt (), Flge().
o BRiAXS: is_(), is_not ().
AP R BB ] PAS 7% operator AL SCRY .

8 /NF ¥ F0 lambda FiERK

i 5 IR EGUSRE I, RS QE T EA N RREL, i ] pR Bl AR O AR
AR AT A Python A ELAY sl HAAL R A g eR AR, ARE— m AN B ST R 4

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

WERATAAEARTR BRI R B, R H C S . — D5/ MR I 2R ] lambda k5. lambda
HR—HBBAN LA GEESHINFREN, B0 R IRk E Y 44 e A

adder = lambda x, y: xty

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

7R AU A TR def THAIRE LR AL

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

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

WR—Fh RS2 T BRIE? X2 XU D Fal AR 2l S (] Lambda.

KX 2 — AR 2, lambda ABMEE W sREAET ZFR . sREA 45 SR AT RENE 1 R FRph i) 323k 5K
Kl H, XERERARMHZE if. .. elif... else W, ¥ try... except iHH]. WHRIR
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SHRTE lambda AR EIRZ FE, IRRALAERKAS TRAAE THEAR S . ARBEPRIEARY T T
UMM S/ B FLE Y

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

YRATPAFERI Y, NI BEAE bR B b sOR IR K A T 4 S — AR E R de £ BRI
PALEAR DL AT B A

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

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

R FALL B —A> for TR B4

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

aCE NN ERY sum () Fl— ARk

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

WZMH functools.reduce () METE A DASIEMHL S AL for fEFFAAIE.
Fredrik Lundh 4 22 @ AT —4LNR #AL 1ambda #Y AT
1. 55—~ lambda F%k.
5 AR U X4 lambda FE3EF 1A
W —2XERE, RS — T REA A 44 5
FX A4, XA lambda 2B A, def 1547 .
WP R/l s
AR VX LEN , AL ARGE A BRI AEX AP R lambda 9 XA 2 A 2 B4

IS

9 {&iTic RFFH

VR BLEGG DA T N B0 A SO P AR 245 T 1 8, SEIE AT B : Tan Bicking,Nick Coghlan, Nick Efford,

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

0.11 Jift: 2006 4 7 H 1 H %7, BIEPFEER.

0.2 ii: 2006 4E 7 H 10 H % 7. ¥ genexp 5 listcomp W35 & h—. BIFHIEHEIR.

0.21 Ji: AT tutor HRFES 2 p I B 2 275 30

0.30 fit: ¥shn T4 % functional FHE/NTT, i Collin Winter 25 ; ¥l T4 X operator FLER [ {5
I HAM D BB
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10 B30k
10.1 & STk

Structure and Interpretation of Computer Programs, Harold Abelson, Gerald Jay Sussman # Julie Sussman
. AR, https://mitpress.mit.edu/sicp/ o FEXFRITAMBIA S IZFRHF T, 58 R =i T
TP A FI AR AR NI R Bt id . B iR BiR A Scheme 155, (HI Hx sz th iR R £
Bty R REE T B XU 1Y Python AURD

https://www.defmacro.org/ramblings/fp.html: A general introduction to functional programming that uses Java ex-
amples and has a lengthy historical introduction.

https://en.wikipedia.org/wiki/Functional _programming: — 4 1) pR 2 g 2 1Y Wikipedia 45 H -
https://en.wikipedia.org/wiki/Coroutine: ¥MESH .
https://en.wikipedia.org/wiki/Partial_application: Entry for the concept of partial function application.

https://en.wikipedia.org/wiki/Currying: RE0 BAL S5 H -

10.2 Python 3%

https://gnosis.cx/TPiP/: The first chapter of David Mertz’s book Text Processing in Python discusses functional pro-
gramming for text processing, in the section titled “Utilizing Higher-Order Functions in Text Processing”.

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://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/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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