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&4 A. M. Kuchling
Bl 0.32

AR SCRSFRAENA 241 Python BRECIRFETENI, FERECNHMPLR RN NAZ )G, FHH R T4] Python H1 & T R4
FUUR AR A4 A dterator A1 generator DA S AH ¢ ERIERUN itertools A functools %,

1 @A

AE R AR R B S . UAE ) Python i F BRI, AIBGE AR B H AR % 5.
G RETE F SCRRE T AR LA 2R AL FL A e -

o RZFWBRESALE AR, FrBfEFste —EB AR T BB B 4 ARYTE 4 . C. Pascal
H % Unix shells #2213 RIES .

o £ AR T, RS DRI R g M B, I X AR R R SE B SR ISR R AL
AT IT5E . SQL W] fE R AR RABRI A XTES 7o —4> SQL Aify 5k 7R A2 R i Bt dk
7 H SQL 5L P R B IKFIE R MR T, MRS AT 1) 25

o MR R S B4 XA NERIRES, FFBE AR 7 SRS R B X A RS
4753 . Smalltalk 1 Java ST [ % S HTE = . C++ 1 Python ST [0 4w, (HFE NG il (6 1 T
I R G o

o BB GAENPRF—A BRI — RPN R FARIGOLT, R A AR, X— 15
A A AT Mk i N ERIRAS . A MR R F A ML % (Standard ML, Ocaml DA K oA
AsFi) 1 Haskell,

— U BB PR — AR ) AR e Il R 2D R O R g SRR A AR AN . A2
B H WS LA R 4iRe 30 Lisp, C++ Al Python 2 V5 F  MALX LIRS, IR AGHS 3252
Syad AR, T X G e R R P R R R . AERZBURR R R, R[] TR T RE 2 R AR R 7 U 5 5
FE AT GUI AT B J2 T8I 1) 0 52 ) i Ak B 22 A ) g e A o R

TERBAE T L, WA S A— RSIREL. B e B A AT a5 pRBIERUAS SO B At A 1
AIRRRL, IXLEEIE ] B UONEOIRES, BT | — e To ik A I pR R R [mM{E P AR . SE A A 2R R
(R RRBEARAE “ApR B o TR R R A BE Gl B AR o A i SR AR 4654 5 1> e 00 i HE e 20
HUT RN

AT BT R M A SR AR, BB N 0370 e = a + b2 IR A, (R AT
A, AT EVEBERE Lok 5 BRSO E2 KR . 55— PRI print O ok tine.sleep () B,
ETAATIZIE— T I SCP S HTR SURH TE RITENT, BDFLIERE A2k — 2SR s 4
fr- A

PR R AR ) Python R PP A AR 2198 B Pl VO sGEIRIEMIRERE; MIS, ] &P fiiR eh Mt —heng s
H, ABSAENERE N AER BN, e, RSB RS EH REAL &, EAS BN E R EsES
AR

KA T DB IA o R AR X ST T, W b R NI, L6 YRS B TR A L
R PSR A — AL 72, DAJR th IE BRAIRA A TR AR . ol B s 2R T RN e
AR, FURIVZS BB BT 3E . 72 Python LR DURPTRIGEL )y 25 ke, FEFRIIBIT (T8
PERSEL, 40 ARRE) oh S5 B AR b 52 0 o A



@gﬁﬁﬁglﬁ¢%@%%¢ﬁ%%%ﬁoﬁﬁz%%%%ﬁ%ﬂ@%m%?Kﬁ@ﬁﬁﬂ%ﬁﬁﬂ%ﬁ
S ERYILR:

o JEUERT,

o Bifb.

o HEM.

o Gy FIREATI

1.1 F2iEeA

—AEHE ERILAE, WIERAUE A A s HGUAR 2 IR A AR B 5 2

RIS, HFFEE AT A TR RE P IE R R A AR R . XA K i AR, A5 AR P Y
i EEAIE R, oCE PR AU SRS A AUS B R B A [ 5 MRS, X LAY F AR — "
FUERR ,  UERHAR P BT T ARG ARRESS Y IERRAYZE R .

UEBRE e IE A R BT B B AR 5 ) AN a3 T AR AR e v 9 28 B i o FLR AR . SRS
XTI, ARUEITRAT RIS IET TR AL B XA Y AR TG RIA AR AL 5 X F1 Y S EL dit—H
PFIREFPADR, XM F i b, ARV Z S S ERE 2

PRGN G AR 2 B A BRI, 2 PR R B X A B A AP AAR B 5 T T R 2> R IR i B AN AL
EIFEA=AATAT 0] PARR 38R B AN AR

AERZ, IERFRYIEF R E LR R LAY, M EA Python i To . BRI MO 2 1B 1 FE 7T
s ZLIURAIEN]; — A2 R Y IE R MR AR e, i H., AR B = B0 1R H O B RO
J¥ (Python fi# e, XML fi#tas . WIVEHE) AIERPERERSBIAED] . RIGVRS B8 AR M—MIER], SR iEiER
WaE— A B TR 7, MR DA S VRUERT TR A LA T

1.2 EIRME

PRBGURAR R — DS RE, ESRHRIE R A N T T . ARy B . A A
AT 7RISR R B eR L, — A/ PRRBCENE, 5 TME, W5 T A iR,

1.3 SFEARR

A 18 R R P R R U B2 5

PR TR FRR PR o G A AR/ N ELE TR o 247 TovR TARR I, A R ECHT E — R AR
FEA IERAIEE A S o ] DA 27 F ) i AT i U 4 B ) 5 1 R A

A 7 5 e PR g g1 o R S BT AT AE E b EATIHT , R EOF A OB T 75 2 B R GUIR
& MB, RHTEG IR, R R AU R AR 5



1.4 A&

YRS R EGAR IR F I, VRS AR A A [l AR A R Herp— ST ik it 22 ) R T
SERIR T, AH AR 20T DA 2 A AERR e rp e 280K UL, — N2 SCPEJe H Sl [n] BTy SCIJe i) XML
SCFRIRRRG BUe— MRS, RER ISR AR R, AT AN AERZ A F I 6
AMAZAREIG N KT R W IRA AE R AR DA R ECRA R, R A Hi) TAES
—LURRIR I R AL

2 EREE

Feo M Python i)—MEF R, HiE BRI P RO ERE AT IR U0 . 16

B E—DFRBHIR AN G XD RER AR Bl —JTE . Python BRI SCHF __next_ () J5
W RANTHEAERZ SR, H BRI AT — e IRBRR T BA LR, _next__ () &
th stopIteration . BMAIARMIRAIRE; S4B dl G — N JCFRBUE R YA s .

WER iter () BEHEZERNGIFAELIR I — MRS R NABICR, TG SHRAN
AIHMEHLHE TypeError J4 . Python A LA N BRI SFRAN, & WAHRSIFM T, aR—14
MFRAEE AN AR, I EMABARAT iterable.,

PRAT AR B i A QAR e 1

>> L = [1, 2, 3]

>>> it = iter (L)

>>> it

<...lterator 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 /D EOR A R AR Ty, Hp B St for Rk, fERIEX for X in ¥, Y
BB SR NIERE, EARBH iter O QI MERS. LATPIRIRE RSN

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

for i in obj:
print (i)

FIPAM List () B tuple () iXFERYMAME B BT A CAS FL AL s R i oA :

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

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

(1, 2, 3)




AR B R SRR WRARANTE — B ERAEE R M N A2, /R DR T EEIA N A4
N pTwA ik

>> L = [1, 2, 3]

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

(1, 2, 3)

B max () Flmin () XAEAYNERAA] DARES2 IR G2, AR I P R K eE iR/ oeER . "in®
Al "not in" HAEMSCRRIEAA: WIRAEMEAEIE AU iterator iR [l Y RCHE L RSN X 1935, W) “Xin iterator”
NE. AREI, ARIERGZILRE, XAMIRKSBER] [ max () Mmin () AGZEAZRE; WRIC
R X WAL T, "in" M "not in" FAEFFEIAGEA SR .

R A AR AU PP At B RGN CR A, BRAFE B S, oG A 0. 84K
FRTR AT DASR BEIX SO A DI, (HIEAES MR T __next () Jyik. ERECWTBERR LTI RE A S
i, ANSRAREOG AR R AN R A A A 0 E B kAU

2.1 ZFEHENENEIESEE

WATC LB AN CA SRk AUy Ebr b, Python "REg{EAfFFI2RAY, HANFATHE, # E Zh S fp @ik
e
XFFHIR A iter () ZiR[ml— -y oy i g 1A A e

>> 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
Oct 10
Nov 11
Dec 12

O J oy U1 WD

Nej

VERLA Python 3.7 JF4f, 5 St ak DIy WP — & A AUY —HE o SERTI A H A B — 5, BT AR
LI ATREA—EL

X iter () g, By bR AR ARG A 7 k. WRAR ol D {E sl ST, AR
I LABIE A values O B items () JPiAfR 8l GEAIE RS

dict () MBI A — R A0AS, SRIGIR A IRE (key, value) JUAREUIREIR:

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

ST LA ] readline () i/, HEIGFIRSCOFPITA AT, SR RE VKA MG AR fF
W RE—147




for line in file:
# do something for each line

AT AT DT AR RAREUN 2T, AT PALE Al P 4 A Y 0 3%

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

3 ARBRIEATIRESS

BEACTR O AT P RA LI MR 75, 1) X ATERIITHAE, 2) A PRI TE% T4 1
1, TR, IR A TR B T, SR T S S s PRI TR
GULEHE AR A AR IR (775 listcomps” l"genexps”) LA RN, A A4 F R HGY
FUFi# e Haskell (htps://wwwhaskell.org/) . BT AT DA T O Zet— 3 RER LR 1A 2 746

line_list = [' 1line 1\n', 'line 2 \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 £ RS E Y IR

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

WA F AT, RRIRIF—> Python 13 stripped_list L2 MEIALRITIINR, HARE
Rt EARBX SR E—ANEREE, EEDENREIT LR, # e — KM RITE E. XRIRE,
AR IR 0] — AN TC FRAR R BE KR AR, SRS K T XA O0 T AR i i A

ZT K-

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

( expression for expr in sequencel
if conditionl
for expr2 in sequence?2
if condition?2
for expr3 in sequence3 ...
if condition3
for exprN in sequenceN
if conditionN )

FRUCHIT, U4 S IR SRR (TR RS ).
3/ R T 8 6% & Bh expression (4K, FUob Af VAR TN Q1R E 1T
expression LIATERF A P TR A SIS .

R AR AR A R A LT, Ao b AT DA P R PR F 2 o ST A BT e £ 4
WA, TTOAX A5:



https://www.haskell.org/

obj_total = sum(obj.count for obj in list_all_ objects())

Hr for. .. in A TRERE TS . X FIHAUHERA, BB NAEES IR,
M ASRE R B AT XA sequencel HHJICE, sequence2 XM LFFIRH ). sequence3 XA
sequencel il sequence?2 WIGEX 1M )F o

B, PSSR T Python U F4:

for exprl in sequencel:
if not (conditionl):
continue # Skip this element
for expr2 in sequence2:
if not (condition2):
continue # Skip this element

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

# Output the value of
# the expression.

XU, WA LA for. . . in iBMMEA 1€ 16A), AR REZITA PR EZRR. IR
PINSIZRAIE R 3, AR Ak th A5 R i 9:

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

NT AL Python AR E M, MR expression M, XA TCHMAEMIE THEERK . THEH
—ABIFEAE AR R, SR IR

# 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 AR — R R TR 5 LA TAEMRRR R 538 1) sR O SR [ —AME, T AR AR [ —BEiR
B B -

ZICEEN), REZXHNAFE Python A1 C Hiff FH 538 R AR 20K T, X P s A 3R A — A Ry B AR = 1)
A MAZEN . MEEEE return FEAN, JHilAR S BOR E R I AR . 2 S5 FRRT) R
B B AN FA A i 44 25 IR B S As B . (U2, WSRAEIR > pRER I AN ey A 2
ﬁmg?g%%@%%%&@&&ﬁ%%ﬁi%%ﬁlmﬁ%?ﬁ%%é&%ﬁ%&%;mmmuw%&ﬂ
PIRIZ 1) PR

X HLAY 18] B A pllss e K50 1)




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

LA T yield ST R ACH R A AR R K Python ) bytecode Fis i £ 725 136 (Y I g RS 211 A it
TRFIRAL P

ARV — AR AR bR, BTN S IR (0] BRI, ok 1] — A SRR AR A B A AR X R AT
yield A, At 1 AE, R return ks —FE. vield Ml return KHRHIFET,
BIiA yield HBMBA AR AT IRS S HGR IR B RARAL B 7N — YRR IMds __next__ () J5iARImY
15, PRI INAT o

XHEA— generate_ints () AR Rfl:

>>> gen = generate_ints(3)

>>> gen

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

0

>>> next (gen)

1

>>> next (gen)

2

>>> next (gen)
Traceback (most recent call last):

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

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

TEAE RS ER BT, return value &ffi &AM _ next_ () F¥EWH StopIteration (value) . —
Bl XA, s RS, AR I R ek, AR AR AN S T OB
YROTPATF-2040 5 H OB ZOR A A AR RICR , A4 iR 1 Ir A ey AR VR M SE v il s AS A die ok . T
W, WTRAX 20k MRS : HE self. count ¥ 0, SAJEHEIT count ™ () o AR, XT— &R S
NN, BH— N RES S E A,

£ 577 Python PEH A ZE {4 Lib/test/test_generators.py HUA R Z ARG A BT X HLZ— A A e o8
PR 3 A v il T 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 FEIBITL4H T N RS (75 NxN L s N D25, Ef—4>
HAREIZIE 7 —A>), VARSI Pk 2k (16 NxN fOBLE B2 Rl — R AR M E L T i ik ) 19
filt o



https://github.com/python/cpython/tree/3.9/Lib/test/test_generators.py

4.1 EERZEERBE

£ Python 2.4 J RiffA Y, A pliss oAk — BIR A AR i ARS8 — AR HES, sl IniETe
PRI AT I ) E AR BT R B o AR ] PABGRSE AN IR, kA i 5 | — A4z )m 28 Bl — AR
A ATME B ] 2SR 5, (HRaX 27 IR B0k

TE Python 2.5 HUR— M) BRI AL 1 245 A0 AR ik . yield 28R T — ARk, IR Al —AS AT DANREZS AL
AT R AR R (A

’val = (yield i)

FBVARAEAL P yield FksREMEAIINGE, SOEWILE L3S, g LEEB T —F. 5 A0
A, (Hi I AREREE S, SHRSERS .

(PEP 342 fgt e T HARRGRLI,, il vield RIAAAHERK, Bk b BER I ERA A 1
REWRERA NS val = yield i, (AU AHERAERRIBIN_ERES, BHE “val = (yvield i) + 12%)

A PAYH send (value) () <generator.send> J7 ¥k ] g Z ik (. XD HESIKE PATA BAsn0aS, 2K
JG yield Rk R FFEMME. WRFAHEEMR __next_ ~Fik, ~yield () £iR[H None.

XA AR R 1T, AV TR .

def counter (maximum) :

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

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

i = val
else:

i+=1

X TR ) — R

>>> 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

P2 vield RZMHE LRI None, FRPAMRNZERIGAX MG . NEAERBNPEN vield WE, B
FEARHE send () JEME— AR RN 2E Bl bR B T5 35 -

BT send () ZAh, MRS A WA HALRY Tk

« throw (value) JIFFEAEMAR NN I 28 X528 SAE AN R EIATRI MR yield Fks
i .

» generator.close () XTEAEMAR NI GeneratorExit SRR EMN . HELIH XN F45
BF, A AR S Pl GeneratorExit B StopIteration; JHEiX A EH AL JEVE
i, 4% RuntimeError. close () H4¥E Python J573% [0 &S [BICAE 1828 1 IsHEETE T .


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

WRAREAE GeneratorExit KAERBEEFAAMN, FEWEH try: ... finally: HERMAE

GeneratorExit,
XA ) BRI, LA B A B S B PR A R T MR AR T, )OIt .

A AT DA B, — R ) il e R R A BEA, RGN IR
(N\I%J)%&B@Tﬁﬁﬁ”%iﬁ*/\, M return IFALREL), MHREAABEA, B, REERZAFEMHITRE (vield
1D

5 NEEH

AT AR B A 20 R B 2 A
Python PN B AP~ R4 map () F £ilter () B T AR BUas 2k 20 AR

map (£, iterA, iterB, ...) RFI—AuP))FslnykiCay £ (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']

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

VR4 ERAR AT LA ) e T 3R B R R ROR

filter (predicate, iter) iR[ul—/NikdJyJy 4l rpif e 4 5 A IO R R ACAR , Aot SN S REAl
ftl. predicate (i) @ MERREAMF PRI AR REG BHHREL filter O, IHTARELAUL BEHE
Z— B

>>> def is_even (x):
return (x % 2) == 0

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

X ] DA s e S X

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

enumerate (iter, start=0) IHELXRFHICE, RIGREEESENTE (M start FFiH) FIoTE
WAMERICH. -

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () FH T8 751 T 08 B E S RIS T b

10




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) &Y iterable F1 L E LR — 4 FE, RI5HE
JPfaR e g . o key Fil reverse ZHU A5 345 MBS RN sort () k.

>>> 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]

CRFHE R B4 13518 7] 2 I, sortinghowto., )

WEKRE any (iter) Ml all (iter) AR PRI RNENEZHE. any () EATEARAPLE—
ATCENEMRE] True, 1M all O FEFTAICENERNRE] True:

>>> any ([0, 1, 01)

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

zip (iterd, iterB, ...) MEDATERRTZ PEBURA STRAMIIERIFIR

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

E#TATV\]ﬁﬁﬁ_*/\ﬂ%@%.ﬁlﬁfifi@ﬁﬁﬁﬁﬁ@ﬁ/\ﬂ@iﬁﬁ%; MR, RATERE KA EHETTA A 24
IR E . GXPT R ARAREIEHELTE, £ 0 lazy evaluation. )

ii/l\i_ﬁ%%f TR AR R . AR AR QAR A2, R B R R i K% S AR
AR R TR AN G ]

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

IR, ARBIZBEGX AP OL, NI R I B ACAR P UL CR IS AT . XEWRE 2GRk E
PRI IC R B AR RS B XA

11



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

6 itertools ik

itertools FiH & AR 2 H MR AU AL R A AR AUAS AU R AL AR S L8/ NI (1) 2R A XA
IR

XA L P R BRSO A2 SR LK
o NEABIIER SR EI R R A SRR R AL
o BRBAATCEN A S EUN R AL
o PRHGHS > 1A 1 1 R R
o kAU 2 ALY R AL

6.1 SIEHAENEE

itertools.count (start, step) iRE—NEEFTCREIER. WIIRERIAN O, RIFRERIAH 1, /Rt
e T DAFE 2 00 Ui (RN 1) 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—MFHRMIATFEANRIGEIAS, TR —EE/ L BA TR R FS)
HRTE AR A A S EREE XL,

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

itertools.repeat (elem, [n]) I&k[E n KIFEREERITE, Y4 n ATEER, & EBEFERAERNITE.

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, ...) #EZLEFEMNTERSTEAENBA, HIERRBIZE R
TA LR, WRERE AWITEICE, WM—EIHT N2, ERIWHAER G 8 A ER TR .

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

itertools.islice(iter, [start], stop, [step]) iRM— ik AREREY A RBHER. W
R H B E stop ZETE, EoRBIMRIGEE stop NMUEIICE . WRARSEEE THELG TR starr, R&15
B stop-start DTCE; WHRIRBE T step S50, BaH S BSMHNITE . Fl Python HLAYF4FH A5 H ) A
AN, ARASBETE start, stop B35 step XSS H P 4. -

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

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

2, 3, 4, 5, 6, 1
itertools.islice(range (10), 2, 8, 2) =>

2, 4, 6

12




itertools.tee (iter, ) DA —ANE AR s Bk B n A REAS IR [m] PR LA AR A I S SL kA AR
WERARAFEES B 0, ij}\ﬁjy2 E%inﬁ%ﬁ SRR IR IE AR — B N2, P IAE RS AR LK
s W 5 AE [, ERrE PRk RER T, AR AR AR 5 2 NAE

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

where iterA —>
O! ll 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 AL —Z4X N T Python EAEFFIBREL. AN operator.add(a, b) (HEBHANEUMER) ,
operator.ne(a, b) (fla '= b#H[A), PAS operator.attrgetter('id') (GR[HIFREL .1id JEH
F RIS .

itertools.starmap (func, iter) {R@EEXFREEW R Bl —ATCHRF, I HA X TTAENS
BORVER 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 EEIT

73 5h—F 5 B BRI T e — MR g e R I T4

itertools.filterfalse (predicate, iter) fl filter () A5z, RIFA il predicate 12 [H] false [
JLE:

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

itertools.takewhile (predicate, iter) iR[f—HEil predicate 3 [H] true [ JGZE . — H predicate 12 [H]
false, ERZFMS KL IEGERNES. ¢

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 12 W] true IHEZEFFICEE, H HIR B AT EA KT
RINFIREGIR .

13




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) EEZFHAEMRLE, RIGIRIM data AN H selector HHE)IG
EHNEWTTE: BB i 5458 b

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

6.4 tHEEHH

itertools.combinations (iterable, r) iR[H—4EMEE, BREAHWMAERIFIESHITEN
FAT AT RERY r ST AL G .

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

itertools.combinations([1, 2, 3, 4, 5], 3) =>
(1, 2, 3y, (1, 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 TCH P ITCEARREE T % KA R BTG . BN, FE B o8 1 SR afE 2,3, 4 5805 7l HIJ
W — BRI EEL, itertools.permutations (iterable, r=None), BUH TI-E)THIRRE], &
5] B Al BRI A v B9HES:

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

WAL r SR, BB TEOSRIKE, M2l 2 S ra o
HEX R A T REI AL E A, HARBOR T R 2N AR EL:

itertools.permutations ('aba', 3
(lal, Vbl, Yal), (Val, lal, 1
(‘bl, ’al, ’a|), (Val, ’a|, |

f—AJcd (ra', 'a', 'b') HELTHIR, (H2Wia ERER A FEBAE .
itertools.combinations_with_replacement (iterable, r) FREUR T — P AERIRSH: JTH
PRTCE W AER . MESTE, AEANTCASE — ML ERI— e R, RGERESE DU R ise.
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itertools.combinations_with_replacement ([1, 2, 3, 4, 5], 2) =>
(1, 1)y, (1, 2) (L, 3), (1, 4), (1, 5),

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

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

(5, 5)

6.5 ATESH

BRENTIEWHRE — 1T KL, itertools.groupby (iter, key_func=None), & & & 24« & 5.
key_func (elem) z@&—/N0] PAXTE AR B B BEAS TR VTS (0 0 pR . 0 SR VR AS $ (L3 A~ B 1 PR 4K
B E N CRA .

groupby () MBMAERY AR A G Se i e A MFRERY TR, SRJFR I — M 2 M e i 4l
UL, B TCAAD B A DA SO RO AN SR T 3R BIr 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[l]

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 () fBUE T FrIEH AN RN A C SRR RENF . 2, RIAE SR S A FrikiErg
ARG, FrUATER RIS 2 MY A B 2 BRI SE T REI A 1 AOEE2R

7 functools &R

Python 2.5 H1{) functools WibRALE T —L & K k5. Wil PR 2 — A2 A R E A, R B1E Y
PRER, XA A H A T HJ2 functools.partial () B

X H BRI R SRR, ARRSA B2l S eS8, HEB W RER R R, HE—
4~ Python E{ %Y £ (a, b, c); WAHEHEEIE—AH £(1, b, c) FEMHHELR g (b, c); WtRIRIKRAE
T £0 B—NSEME. Xt INER <R R 7

partial () #5258 (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2)., <

R[S RS ER BT AVRRERS ELETR X A4 R AN 45 E 2801 function,
XA MR/MEAR B 1
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import functools

def log(message, subsystem):
"""write the contents of 'message' to the specified subsystem."""

o)

print (' : ' % (subsystem, message))

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

functools.reduce (func, iter, [initial_valuel) Fp&rHiyr AT 20 G LE _EHATEAE,
Rt BN RS R E T BRI AT BN 5 b funce W@ — 432 N TCR IR Bl —AMER K 4. functools.
reduce () #AZEAIRFPHHAICE A F B IHFHHE func(d, B) . RFEXHRKE=ZAICE, C, if
. func (func(a, B), C), AFHEXNEEREMEBIUNITCRAGIFRE, NHIRSE T £ EBEFERE AT
ERRTS . QR AR AT ERXS R BN RBMEATE, TypeError SHEMAME . WERIEME THIE (initial
value), B /ERIGE, W2 ITE 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

WHRARTE functools.reduce () Fffiff] operator.add (), MRELSHERIERXT S KA TTE kK.
XAME AR & L, BrPA Python 45— AMERFR I P ELBREL sum ()

>>> import functools, operator

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

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

10

>>> sum([])

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

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

— M HEMIREE itertools.accumulate (iterable, func=operator.add) . BHATEENTE,
AT T HAR B 4455, accumulate () 2R [El— kA T R4 AR

itertools.accumulate ([1, 2, 3, 4, 5]) =>
1, 3, 6, 10, 15

(Rt

16




(£ 50

itertools.accumulate([1, 2, 3, 4, 5], operator.mul) =>
1, 2, 6, 24, 120

7.1 operator &k

HITH 4523 T operator Bk, E&—&RFXM T Python 1 —’PEI’JIE%Z TE R RS R AU
YRR BB FARA A, TSR AN IHR], b S — L BRI T T B AR Y PR

TEAMRER B — 28 R A :
o BB add (), sub(), mul (), floordiv (), abs(), ..
o PHIZ®E: not_ (), truth(),
o (VizB: and_(), or_(), invert ().
o W eq(), ne(), 1t (0, 1le(), gt (), Flge()
o HIAXIS: is_(), is_not ().
AR F ] PAS7% operator AEHT SCRY .

8 /MNFEEFN lambda FTixEX

i 5 PR BGUAAR RPN, AR5 AN R B, i T eR el AR ORI AR
USRI Python Py B R sl HAMASTHR i pR B, AR — AN B SORiY s %

stripped_lines = [line.strip() for line in lines]
existing_files = filter(os.path.exists, file_1list)

MR RIEAEAR R R, LA E B, — MRS /NI R MY lambda %R, Lambda 2
Z BRI AR SR, T A0 I Fkat R & s

adder = lambda x, y: xty

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

F— AT R E R de £ ER)RE R AL

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

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

W —FhEE 2RI X — XU I Bl AR 2 S (] Lambda.

?ﬁﬁ&ﬁﬁi‘ﬂ@*ﬁ‘ﬁ.m, Llambda fEM & AR ECERTSZ IR pR BN S ARSIy F g FeiksOR T
=0 i;alﬁ%%1 BEi 2 if. .. elif. else W, Wi try... except iHM), WHRMRZERLE
lambda ¥ q*fﬁjﬁ%%fﬁ, f/J\?égAfE"%ﬁjitﬂ? ARPAE T XEPAR 32 ARAE DR vt o T ) AR RS T
2 FES?

import functools
total = functools.reduce (lambda a, b: (0, a[l] + b[1l]), items) [1]
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URATRATFINE, Rl B 7 LRI Fs ORI R T A4 SO0 — MR det iR
LB

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

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

WMRFZAULEEH — for M ST

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

HCE M NERY sum () Fl— A ligeRikat

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

WL functools.reduce () WIHE AT PARIHEWHS W for FEFRMIER .
Fredrik Lundh % £ 7 DA —2H 0 NS B4 1ambda 4
1. 55—~ lambda %k,
AR U X A lambda 5858 T T A4 .
W —XERE, G — MR BT 44 .
XA, fEIXA lambda S5 1Y, def 154].
CABERE AL
FARH FVGX LN, ARS8 A BRI EEX PP R lambda 1) XU @A 2 T LF

VIS

9 {&iTic RFNEH

Ve B DA A RO A SC & Fh B R 45 T i E8L , T8 T A E) : Tan Bicking,Nick Coghlan, Nick Efford, Raymond

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

0.11 fiZ: 2006 4F- 7 H 1 H k7. EIEBFSHEE.

0.2 fi: 2006 4 7 A 10 H % 7. FF genexp 5 listcomp FHi & K. BIEBFEEER,
0.21 fit: AT tutor Hf513 @AY BE £ 225 30 A

0.30 iit: %S T4 % functional BIHRF/NTT, i Collin Winter #2855 ISl T/ X operator I [y &L/ N5 5
HoAth D EAB
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10 5|30k
10.1 ATk

Structure and Interpretation of Computer Programs, Harold Abelson, Gerald Jay Sussman £ Julie Sussman 3% , 4=
SCAT DL https://mitpress.mit.edu/sicp/ . %Ei;iﬁﬁﬁﬂ‘)ﬁﬂr%éﬂﬁ ZBRHT, TR =S e T RS AR
SRALFE T NI B L. B R BIR T Scheme 55, EH X SL g4y i AR AR 2511 5k RS
T e EGARE 1 Python A5

http://www.defmacro.org/ramblings/fp.html: —4Mdi f Java 75 B 1Y s B G AR AR N4, AR L Ui .
https://en.wikipedia.org/wiki/Functional _programming: — &4 ) sk Bl 4 A2 1K) Wikipedia 45 H
https://en.wikipedia.org/wiki/Coroutine: WpES<H .

https://en.wikipedia.org/wiki/Currying: pREH AL H .

10.2 Python %
http://gnosis.cx/TPiP/: David Mertz 5 H il 55— Text Processing in Python, “Utilizing Higher-Order Functions in
Text Processing” Rl /31518 T SCAS AL PRI pR £ i

Mertz i£ 1t IBM [f) DeveloperWorks u i, _F#3f BBGUARARIRS T — R513E 3 fR3CE; S part 1, part 2 Fl part
37

10.3 Python 34

itertools B3Ry,

functools FEH Y,

operator B TRY,

PEP 289: "Generator Expressions”

PEP 342: ”Coroutines via Enhanced Generators” fji2 T Python 2.5 FHT AR ias bt -
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