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&4 A. M. Kuchling
Bl 0.32

AR SCRYFRAENA 2419 Python BRECIRFETEN, FEREENHMPLER RN NAZ )G, FFH T4 Python H1 & T R4
TR AR A4 A dterator A1 generator DA S AH ¢ JFEARERAN itertools il functools %,

1 &g

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

o KRZHMBmRE S ALE AR, FrBfEFste —EBA IR T BB HRE P4 ARYTE S . C. Pascal
H % Unix shells # 24 BARIES .

o A8 AWRIEE T, RS DRI R g R B, I X AR R R SE B SR B SRR 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 WX RAEF SEE XS MR IAE NERIRE, FFREIE LA AN 2SR SR AU XA P ERIR S
ﬁﬁgo%MM&ﬂhwﬂ%ﬁﬁN%%%EOO+ﬂﬁﬁmiﬁﬁﬁﬁ%%ﬁ,@#Kﬁﬂﬁmﬁ
) X G A

o BB GAENPRF—A A8 R — R P R AL FARIEOLT, MR A AR, X— 1
A A AT Mk i N IR S . A MR BEIEF ML Kk (Standard ML, Ocaml DA K oA
AsFi) 1 Haskell,

— S BB R — AR A AR e Il R 2R DU I O Ok g SRR AR AR AN . AT
B H WS LA R 4iRe 30 Lisp, C++ Al Python #2205 MALX RS, IRATAGHS 3252
Syad AR, T X G e R R P R R . AERZBUARR R R, R[] ER A T RE 2 R AR R 7 N 5 5
FE AT GUI AT B 2 T8 1) 0 52 ) i Ak B 22 A ) e A i o e

R TE, MASRE RSN RE. B REEEZm AT g R . R BRI SO F A B AE H
MRS, XLERIVE ] SB M NFACRSS, B s R — e Fo iR AR HAE R B IR B ARk . 58 4R A BIE
%%ﬁﬁ%ﬁ“%@ﬁﬁ;ﬁ%ﬂ@ﬁ%%%ﬁ%@m%ﬁ?@ﬁﬁﬁ%%ﬁﬁ@%;@4@@%%&%@
ST A o

G RPN, DAE TURA(R a=3 S c = a + b RIS, (HR AR

PERAER . Lo, S bt ol S SRRSO PSRRI . 2401, 7 Python B JHLH ki 41

print () S tine . cleeo 0 JERSIRITRGSEN: ENMIENE M, ik i Bt
R

PR R AR 1) Python R PP A AR 219 B Pl VO sl IRIE IR MIS, M) &P fitR ed Ml —heng i
DE%iEW%ﬁmﬁﬁﬁﬁ%%ﬁoww,@ﬁ%i%m%%ﬁ%%%ﬁﬁ,@K%@&é%ﬁ%ﬁ%ﬁ
HAbRITE -

BREGAER HT AR A R T IO AT QBRI S T . AT RN B, B MR IR TR L
R P RBIR AT — AL T2, DAJR Eh IE BRIIRA M TR OB . o S s R T RN e
AR, PRIV ZE B RO BT A0 . 72 Python BT DUEPTRIHEL /702 et , (EfRIIRLN (1 TIp
PERSEL, 40 ARRE) oh S5 % AR e G52 0 o6 A



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

* JEERT

o Bigfb.

« HEM.

* Zy FIREATI

1.1 F2iEeA

ARG OB, R L SRR R I AR 5 55 2
IR, BF5EH A AR I B VARG . BRI R AR, H1 R
AR, SR R A (A R BRI S, 3 PR LB
FOLER, TR T RERG i A A4 thE 5 .

SR FIE I B0 R R 5 1 A, LR T4 ARV 075 A Ay LT R . 65
RERHAT IR, AT AR IT AT R X ATY AR SRR R X AT Y . Jf—
SVRFPLER, AR I0M I b, R AR %2 SRR A — B

BB AR 2 A BRI, R PRI SR P AR BE s W6 BRI B R
KPP AT A DA N 2R TR A R

AERSE, IEWTRPAYTEB PR R AT PEIRAY, 117 ELAN Python 4KPETE5% . ML RMOR SIRATEFHS
TIIUTURKIOHENT: — e 5SRO RRF M IE R PEREF R0, T EL, B b0 £ F 96 R 7
¥ (Python fiRREZE, XML RHTRE, WIYERE) (IEGRPERERSREIERT . BG5S t o A m—NER, SEER]
LRV AT AR 2R, AR (5 L T RO L

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 RGN AR IR F I, VRS AR A A [l ARG A R Herp— ST ikt 22 ) R T
SERIN T, AHHAME ATR] LA 32 A AERR P rp e 280K UG, — N2 SCPRde H Sl [l Bir A SO Je ) XML
SCPFRRREG B — MR E4 , SRRSO N A R, BT A HERZ A F 35 &

AMAZRETE AN N TR . WE R AR O A RO G, R4 HI1 TAES
/N O



2 &R

F M Python f)—MEFHEME, 5 R B NRR P Y BEREE AT IR RS - AU
AR — R EAR AT 5 XAR GRS IE3K . Python sEAUARIL N SRF __next__ () J5
W EANTEAEZ B, HERR IR TR — R WREIRR A ICR, __next_ () &Ml
i stopTteration . EMEALBAMN; 5844 B ditl i — N JC B Ik A

WEM iter () REEERALEMRIFKLER Bl — MR ARG X RN SOCER, RIS SCRREN
I TypeError 4. Python A LM N BRI SRREAN, i WEURSIFM L. anR—14
XA AEA MR R, IS A B S PIFRAE iterable.

PRAT AT if e B g 4 1

>> L = [1, 2, 3]

>>> it = iter (L)

>>> it

<...iterator object at ...>

>>> 1it._ 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 A5 DR T IE AR i)y, Hop B B2 for £k, fERIAN for X in ¥, Y
Lo AR ENS, EARBN iter O QI —MIEAL. URWFRRER S

for i in iter(obj):
print (1)

for i in obj:
print (1)

FIPAM Tist () B tuple () XFERYRAE: AL A QA AL s el oe A :

>> L = [1, 2, 3]

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

(1, 2, 3)

FPAN e R R SRR AR WRARALE — AR BEIZ IR Bl N NJCE, /R AT AEARA TR 2 A N AT
ot d:

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

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

(1, 2, 3)

% max () Al min () XFERY N ERECT AR Z AR RIS, R)GR P R R E R/ DMHIITE, "in"
Fl "not in" #HAEWTEREMALY: WIRAEWAE LML iterator IR [F] G EL PR P4 R X 3%, ) “X in iterator”




NE. BB, AREAER TR, X ABIRRBEE S max O Hlmin () AGEEAZRE; G1RIT
2 X WAMBAERIAA A, "in" Al "not in" FAREREEHRKEA SR .

R A R AU PP Rt B RGN CR A, BRAFE B S, B8 B fl 0. 84K
R Gl DASE X SERi AN R, (HRARAR SO 7 __next_ () J5ik. eRECTRERN BEImFER LA
A, QSRR AR B R TR O ) B B AR AT E B 1) — ik AU

2.1 ZFEHENSFNEIESEE

HATE LB FANCA SR kAR . s b, Python "REG{LATFSIZEAL, HANFAFE:, #)E 330 Rpldk
e
XFF IR iter () ZriR[al— -y 7 i g s ik 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, m[key])

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct 10
Nov 11
Dec 12

O J oy U1 W DN

Nej

R Python 3.7 JF46, =7 L fy b [y WP — 5 R AU —H . SERTAYIRCAS T A X — i, B AR R
LI ATREA—EL

I dter () MRLmPIEE, (5 IOt R AL R R . AR R [ o T, R
AR values () 5 items () Jr S| GBI L.

dict () MG KB AR — 1 EAUAS, SRGIR I — A IRE (key, value) JUAIREIRER

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

AT AE A I readline () Ry, EEGTRSCHHBOA AT, X RE IR AT AR RSO
1T

for line in file:
# do something for each line

AT AT Dy R GRARBUN 2, AR AT PALE ARl P 4 A7 Y 0 3%

s ={2, 3, 5, 7, 11, 13}
for i in S:
print (1)




3 BT ANTIIIRETN

A A PR WA 730, D e — o m AT AR, 2) T AR IFRLR T4, 1
m, HE—NTRERINE, R REEE SN TR RS AT, SUREE A S A E TR
SIFME T M AL ARk (5 “listcomps” Fil”genexps”) LhXSL4RAETINfIH, XA 5 R %L
P27 & Haskell (https://www.haskell.org/) o ARATPAM AR AR 54— H 3 P B BT 28 77

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]

PRATAIN L5 PR " £ RIEHURFE I 0K

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

W R T, IR HAG—4 Python 513K stripped list @ MEEIALRATINIER, HARE
Rt A RBX RN ARG, EEDTER R ELER, e RME A . XEIRE,
AR IEACARR 8] — AN TC IR B R s KR, SRS 2O KA T AR UL A s b A

ET .

A A R RS 0™, ARSI 1755 0. ElaRs e

( 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 )

PV, SISk PP SRR (iR S TR R EES).
XEERATHE B ITE SN expression WG4k {H. H¥ if &R E 0 ER; W3R A E WG
expression HATERF& AT HIFIAIZ R

AR s B e HTERE S B, A ] DU E R B BN 52 o ARARAR R I B — AL 26 4 b
BEAEE, WA 2 5:

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

Hp for. .. in iBAAE TR EW D 7. XL P AR, BN SN AEA AT G,
M AR B AT . X1 sequencel FITE, sequence2 XM KIFIHH ). sequence3 S XA
sequencel fll sequence?2 [ILEM 1G4 o

Byl F1 T A2 MR i) Python A4

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

(continues on next page)



https://www.haskell.org/

(R —H)

continue # Skip this element

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

# Output the value of
# the expression.

XU, WA ZA for. . iniKMIMEA 1£ i6A), AR KR PSR EZRR. IR
PSRN 3, I8 Ak 5 Rl 9:

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

N T AL Python HHRAEFFE M, MR expression /EMUTA, XA TCHMAEMIE LK. THF
—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 e B R ik i B A0 88 TAERYARIR R AL . B A R BT R B —AME, 10 2E iR B —N B iR
R A B

ZICEEN], REZXT A FE Python A1 C HH il M8 R EUR AAE T, X I R AU S 3R A5 — AN Jm AR i i)
A2 2MpREEIE return F£iRAN, R RSP SRR AR & . 2 5T R R
B &3 — N H LA 2 S — AR R AR g B2, WRAERE— DR BRI b R A w2
?ME?g%ﬁﬁ%%%Mﬁm@ﬁ%ﬂﬁiﬁmﬁlmmw?ﬁ%%i&%%%ﬁ%;MMWMW%&ﬂ
PRIZ I PR %R

X HLAT TR] B A Bl e K0 1

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

TS T yield R8T BRACHS &L AR BN K Python Y bytecode %3k i 2 18 2 13 A I A As: I 1) 5 [ it
TRFIRAL B -

AR A A R, BTN R I R, AR ] A SRR A AR M A AR R R . T
yield RikAM, AN m 1 W, MK return Lk, yvield Ml return FH KX HIET,
BIiA yield RYBHMRA A AT RS S HER IR B RTRAS B RN — YR RIS __next__ () J5iARImY
5, PRI INAT o

XHEA— generate_ints () ANERHI R




>>> 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 ERECERTE, return value &AM __next_ () F¥EHH StopIteration (value) . —
Bl XA, B RS, AR R ek, AR AR AN S A OB

YR PATF-2040 5 H OB ZOR A B A AR RICR , A4 iR 19 Ir A ey A8 VR M SE v s 1 AS AP die ok . T
01, WDAGE 4GB — BRI 2: 8 sel. count § 0, SR count® (). HIMT, AT~ K%
FREEAE AR, B — T e A B e,

£ Python PEH IR ZE {4 Lib/test/test_generators.py HUA R Z AR HAEAI BT X B — A A e 56
PR F i A o ke D s

# 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

HHNHA test_generators.py PRIBITLI T N 2JFHE (75 NxN fUBE ERCE NSRS, ARfT—4
HARENZIE S —A), VARCE R P4 (76 NxN fa Bas Bl — AR R R E I A A TRUBEER) 1Y
i

4.1 4R EEE

1 Python 2.4 L MRGUAT, A St — ELEE RUBBIO RO RE RS, BINETE
B AR AT RO 2 B AT (2 8. T DA SCO S0 AL A5 — s Rl — i
FE Y UL ST T S e

1 Python 2.5 BUA— M) AR L i 25 A I 7 vk yield 28T —ARIAK, R Bl —ANm] DARRES A2 &
B EAYFE S (RIbJIE

val = (yield i)

FRBURTEAL P yield FIKAGRPIERIIE, SOEMNS BT, MG LR TF—k. 55 FR8R%
M, ERWEICEFARREES, SHRSERS K.

(PEP 342 fiffé 7 BRI, g2 vield RkAMARER, Fril@ b AR NGk A .
REWERAAE val = yield i, [HE2UATERIERNGIN_EIES, BR “val = (yield i) + 12%)

8



https://github.com/python/cpython/tree/3.8/Lib/test/test_generators.py
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A PA ] send (value) () <generator.send> ¥k )2k e Bk H. XN ESWKE PATE RS, 4
Ja vield FikaRFAFEMME. WRFAHEEMN __next_ " Fik, ~yield () £k None.

RXHA AR RN L s, I AV TR (.

def counter (maximum) :

i=0
while i < maximum:
val = (yield 1i)

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

i = val
else:

i+=1

AR R — 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 ()
Stoplteration

W yield fREMHESIRI] None, FrPAVRIVIZEZRARX ML AEAERBA P vield BE, B
FEARHE send () JEME— 1 IR AR L il bR R T5 35 -

BT send () ZAh, AMEREA WS HALRY Tk

e throw (type, value=None, traceback=None) I F{EABAeNTIE FH XMRESLELE K
A ERATR R yield k.

* generator.close () &AWL NI GeneratorExit FHRAHEN . LB XA v
BF, AR AR RIS b GeneratorExit B(# StopIteration; XN FHIEHABAL IR IEE
1), J<xti& RuntimeError. close () tHAXFE Python SR [nl 525 [l A s il i A o

WERAREAE GeneratorExit RAERNMBEH AU, AWM try: ... finally: HARMNE

GeneratorkExit,
IR LEPAR P BRI, LA B A BRI AR B PR AR L T MR AR T, ORI .

A AT AR PR, — ) O Tl R TR AT A A R, SRR T — R
(/\}\rZI)%&E’\JTﬁTﬁ?J‘&/\, M return BB ), THMERTLABEA, B, RIETERZARPHITKE (vield
i) .

5 NEERE

FATAT AR AR AU 20 1) e B S 2 205
Python P E P ERE map () Al £ilter () & H T AN FEE WA ER




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

PR EAR T A 9 e T SR B R R ROR

filter (predicate, iter) iR[ul— A il [y ¥4 Fpif G E SR PR IGIE AR, A8 R S SO REA

ftl. predicate (if§in]) & MERFEAMF PR PR REG BHNREL filter O, IHTARELAUA BEHE
Z—MEH

>>> def is_even(
return (

) :

X
X

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

Xt ] DA s g T X

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

enumerate (iter, start=0) IHEATRFHICE, RIGREESENTE (M start FFi5) FIoTE
WM TCA

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () A T80 751 FR I 0 Rk B E SRR T b

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 1 TCEZICER]— P4 FET, RGHF
TR EIGER . Hid key Fil reverse S0 AG 1B 45 T @ 51 ) 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]

10




(RFHE B 3E40 18 7] 2 W, sortinghowto., )

WE K any (iter) Ml all (iter) &8F P ERMNENENEZB(E. any () ERERXSEHEE—
NICENERHRE True, 1M all () FEAFAICE NEBHR[E] True:

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

True

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

False

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

True

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

False

>>> all ([0, O, 01])

False

>>> all([1, 1, 11)

True

zip (iterA, iterB, ...) WEADAERNGHERREA TR AW FH R
zip(['a', 'b', 'c']l, (1, 2, 3)) =>

(ra', 1), ('b', 2), ('c', 3)

EHASAENAF QDI AR 8] B A R AR IS s b, RATEgi R ool & 61
FHRE . GEMAT R SARARTEM TS, 2L lazy evaluation. )

XASE AR BT TR R B AR A G AR AR AR AR AR —E, I ] s i K 2 A
HIEIBSAWSE 3|

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

IR, ARG DL, PN KB H U OGRS R T . XEWEZ RIsB ks
BRI 2 FE TR XU R AR i X~ A

6 itertools &R

itertools BRI ERZ H MM AE AL RA G L. AT 21 LMY H TR N 2 XA

XML B R RO BT LAY R LK
o NEA B EIEDH AR I K%L
 BRIBARTCEA A SR R AL
o TR R A A A R A
o ka4 R AR

6.1 SIEHRYENEE

itertools.count (start, step) RN FTREIRR . WIIRTEERIAK 0, [AIFRERIAH 1, /R
PR TT DAFE R LR (A B

11



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

itertools.count () =>
OI 17 2’ 3’ 4/ 57 67 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) [RAF—MFHRALA T AT SR, HE AR A BT Hot 551
BRI, B A R AT, -

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

itertools.repeat (elem, [n]) iR n IRFFEEMLIGICER, 2 n AAEAERS, RIEIJCEOR Irg o,

itertools.repeat ('abc') =>
abc, abc, abc, abc, abc, abc, abc, abc, abc, abc,
itertools.repeat ('abc', 5) =>

abc, abc, abc, abc, abc

itertools.chain (iterhd, iterB, ...) #ERALELEMTTERNTSAIENB A, HIEREIZE %L
WA LR, RERETAWIEICE, k—E T L, BEIEEEIE WA ERT S

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

itertools.islice (iter, [start], stop, [stepl) iRE—Afrm ARELSSY A e . W
B B E stop ZEUTE, B ez NAUREE stop MUERITCE . WIRARIEME 7RG TR start, RE15
| stop-start NICE ; WRARGE T step ZH0, Baim Bt MV oCE . Al Python BFEFFER RSB £ Y A A
[F], VRANBETE start, stop B35 step iX LS E i 1%k, -

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, [n]) AJPAEH—AN%ACLE: BiRE] n NREAS IR [BIJHIEAC 48 A IR A7 B AR 48
WREARIESE n, BRIMER 2. ZHERLE T ERAAEE RN NEs, B fERERLE LR R
A g 5 A NAE: [FIRE, FERTE Bk Aas, AR b HAE RS & EZ 1 NAF.

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 MITRERRLN

operator FLHA & —2H X T Python #EAERFAY R4, AN operator.add(a, b) (JEWHNEOINER) ,
operator.ne(a, b) (fla '= b#H[F]), PASK operator.attrgetter ('id') (RMHFKEL .1id Bk

12




AT R4 ) o

itertools.starmap (func, iter) fERERERXIZAEWE R B —DICHWT, H HAHXLETTHIERS
Bk 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 EFETTER

73 5h— 5 B BRI B R — M g oo R T4k

itertools.filterfalse (predicate, iter) fl filter () #Jz, RFIFrA L predicate 1% [H] false [
JCE:

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

itertools.takewhile (predicate, iter) SR —EHil predicate SR true {1703, — H predicate JZ[H]
false, PEAUERILE K ARG S .

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) #E predicate 3% [f] true JHMEEFEICE, FH HiR [\ AL %}
ZRIF RGN

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) EZWAEMRLE, RIGRM data TFFE R HY selector H ) IG
ENHMTTE: EEE— RS R 1

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

6.4 HEEHH

itertools.combinations (iterable, r) R[F—PERZ, TRedh b AEREPITEEHITEN
FrE W RER r oo &,
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itertools.combinations ([1, 2, 3, 4, 5], 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, 3), (1, 2, 4), (1, 2, 5,
(2, 3, 4y, (2, 3, 5, (2, 4, 5,
(3, 4, 5)

A TCHP TR AR =T & ARaF ZaR BT . Filan, 76 Empsl ey 1 2 a7E 2,3, 4 505 §)
M. —MNELIREEL, itertools.permutations (iterable, r=None), BUH TR FHIFRE, &
o] B AT BRI A r B9 HES:

itertools.permutations([1, 2, 3, 4, 5], 2) =>
(L, 23, (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),

WERARAGRME r ZH00E, EREHERNRIKE, Wt A rTE.
HRX SR B A R ALE AL, HARBOR T R 2N AR ELL:

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

fl—AJc (ra', 'a', 'b') HELTWIR, HEEWA Y TR B A FEALE .
itertools.combinations_with_replacement (iterable, 1) EREUIIS T —ARBIFESH: JLH
HRICR AT AER . MEEE, WA TCH S — M EER N I0 R, RETERESE Do RmBiEE.

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 ATESH

REMNIEW &G — 1T KA, itertools.groupby (iter, key_func=None), & & & 2« &H %
key_func (elem) jg&— A0 AXTE AR IR B R o Z 0T BARE 0 eR &L WRARRN T P A~ HE R %L,

B &R ICERH S

groupby () MBI AT LA R A E LR R RIRE TR, AR5 R I — MR B 2 i el R
UL, BRSO A B DA SO B A SR T 3R I A ik A G -
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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 () BE T FHkHEH AR RN A C LRI HEF . TER, IR AR ARt 2 i BTk H
AR, FrATETE SRIAACAS 2 FIRH B A B 2 B AR A e FEIR g 1RSSR

7 functools iR

Python 2.5 1Y) functools fHIE TS E KR4 W RBIEZ D N REBE A, RIEHIT
PRE. XAME R i F A T H 2 functools.partial () p%l.

X R B RIS g SR, BRMRS A Bl h eS8, RHEA W RER IR, ZE—
A~ Python pR%K £ (a, b, c); RABQIE—DF £(1, b, o) FMMFEE g (b, o) ; WERUIRSE
TE£0 BW—DSEME. X2 rEn o mE0y 7.

partial () #5225 (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2)., F<

R —ASFT IR R, FrAVRRERS B R X 45 R DA 45 E 2401 function,
XA —MRAMEAR B S i) 1

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) FREHIAE W BTS00 A TLE _EPATEAE,
H L EABETS A ORI AT BT S . fune TR — N EZ D TCEIFR B —AMER BRE. functools.
reduce () #ZERIHRFEWRINNICE A fil BIFHH func(a, B) . REESERFE=1TEK, C, 1T
H func (func(d, B), C), ARFHEXNERBFAENANITTEAGHRE, WEbaks: ™ L H2THFEREA ]
ARG W AR ERA R TN R EAEME, TypeError st tiih . WR$EME THIE (initial
value), ‘B FAVERIGE, WitEiTE func (initial_value, A) . :
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>>> 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 () Ffiff] operator.add (), MRELSHERIERXT S KA TTE kK.
X AE BLIER 5 UL, T LA Python A —ANREFRIF N B MR AL sum () :

>>> import functools, operator

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

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

10

>>> sum([])

0

Ak, SFAREZM A functools.reduce () BIHE, HEHHER for JHERS M

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 *= i

— RIS itertools.accumulate (iterable, func=operator.add) . BEHATERFERITE,
AIEFX T HaR R A 4558, accumulate () 2Rk AR H A R 455

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
RITHC 4425 T operator B, B —RFIXS T Python BEAEFFATREL. FERE XSS, X
SERRBCE I ARA M, TLARMRE AN, sl S — SRR A AT — AT AR 1 BRI AL
X AMBH L) — B R 4
o FEARi add (), sub(), mul (), floordiv (), abs(), ..
« BHZEHE: not_(), truth().
e (3B and_(), or_(), invert ().

o & eq(), ne(), 1t (), le(), gt (), Flge ().
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o WHIANIS: is_(), is_not ().
AR B ] AS: 2% operator ALY SCRY .

8 /INiF¥F0 lambda FTiER,

% 5 PR BGUAIR AR I, AR5 2R/ NWeR B, i 1 pR el DA A SO 4L A0 5
UNSRAIE ) Python P 1A B HAMASTER i s 8, AR — BN TR B SORT %

stripped_lines
existing_files

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

WERATAAEARTR LR R, AR EH C S . — DS /DeRER T 302 M Lambda A3, lambda #%
Z—HSHN A G LS HFAX, BRI Rk E R 4 R AL

adder = lambda x, y: x+ty

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

F— AT AU E TR de £ BRI E LR AL

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

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

WR— RS2 BRIE? X2 — XU I Fl AR 2 ] Lambda.

X2, Lambda GBS E S BREEARR 2R R ALY R LA REAS 11 B i) 2k 2R T
B, XEWERARENLZH 1£. .. elif... else W, B try... except ififij. WIRIREATE
lambda {EHFRZ FG, IRRA SRR TRIARAETHMEAFI . ARAEPRE A T i ) ACAS A 1
2z

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

IRTTUATFIET, ARRBEE RN RS 2k T4 G — MR def T DA
LA AR

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

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

AR IRAALE ] —A for IESHELT:

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

s B sum () Fl— AR

total = sum(b for a, b in items)
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W2 functools.reduce () METEF ASIEMHL S AL for JEIARITE.
Fredrik Lundh % 28 Z DLF — UK HAL Lambda i
1. 5—> lambda FF%¥.
B ERRULI]X A lambda 5381 T4
PR —2XERE, R — MR 4 5.
FHX A4, 53X A4S lambda 2B Y, def 1541
R
FARFE EACX LERIN , AR E A ARG REX A B lambda () KUK 2 A2 AT

wooA »N

9 {&iTiC RFNEH

e SR AR A B AR SCAS P AR 45 T 1 7, SEIE AR ¢ Tan Bicking,Nick Coghlan, Nick Efford, Raymond

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

0.11 Jit: 2006 4F 7 J 1 H %Al BIEPFEHIR.

0.2 ii: 2006 4E 7 H 10 H % 7. ¥ genexp 5 listcomp J35 & . BIFHFEHER.
0.21 Ji: AT tutor HRFES 2 p Y B 2 275 30

0.30 Ji: IR THA % functional /N, M Collin Winter 5 ; ¥R TG 5% operator AFH 118 45 /N7 5
HAth b Eg.

10 5| FACER
10.1 & A SOk

Structure and Interpretation of Computer Programs, Harold Abelson, Gerald Jay Sussman £ Julie Sussman 2 . 4=
SCH] UL https://mitpress.mit.edu/sicp/ o FEIXFRHFMBIA P ZMBEH T, 5B ME =T hhe 7075 FiR
LR T NI B R L3 . R GIR A Scheme 155, {HH ik SE5 35 R MR 2 &1 7 v I ARE
T B A 1) Python A

http://www.defmacro.org/ramblings/fp.html: —A4Mii [ Java ;5B s B SR AR BEA N, BREKW ISV .
https://en.wikipedia.org/wiki/Functional _programming: —#&: % pR E = g A2 Wikipedia 45 H .
https://en.wikipedia.org/wiki/Coroutine: 245 H .

https://en.wikipedia.org/wiki/Currying: pREFTHEALEH «

10.2 Python #8<

http://gnosis.cx/TPiP/: David Mertz 5 H {55 —& Text Processing in Python, Utilizing Higher-Order Functions in
Text Processing” Fril #5438 T SCAS AL BRI R K AR

Mertz it 7 IBM f§] DeveloperWorks i i X TR B A H AT T — £ 3 Rz 21
‘part I <https://www.ibm.com/developerworks/linux/library/l-prog/index.htmI>‘__‘part2<https://www.ibm.com/
developerworks/linux/library/l-prog2/index.html>‘__, Fl ‘part 3<https://www.ibm.com/developerworks/linux/library/
l-prog3/index.htmI>‘__,
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10.3 Python 3044

itertools By,
functools B3y,

operator RS,
PEP 289: "Generator Expressions”

PEP 342: "Coroutines via Enhanced Generators” iR " Python 2.5 F1 319 4 iiae 454 o
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