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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 @k

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

BRI LU, HHERCE TEIR T BB T IR AT 5
I, BP0 SR TE B0 AR BORUEAL AT AR, IR 0
A TR, S R IR AR BUR T B, LAY F AR hs
(LT, EWRRE AL AT 0 R AKRELA HE 2R

SEWRY RPN B0 R S 1 AR, WA T4 A BRI 05 B BRI AR
XA, (RIEITCET BT R X A Y DTSRI R B AR X A1 Y A2
TEVRFFLIA, M AR O b, R S SR RS

BB L DA PRI, SRR (L E SO SR o UL T TBR{ECTT A £ SRR LA B
HIPEART 2 A TR T 2400000 R A

S, MR IR PR ARLE LRI PET , T LA Python HPFIE3. BIMCRBUR LA T 45
T JUTURIHENT: — RSO IE PRI 2 AR, T L, b 041 R R
¥ (Python fRRERE, XML MRUTZE, WIVERE) HOIEORPEREASBAENT, DO okt At MIEDT, B e
gl LRGN T2, A U TR

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
SERIN T, AH AR 20T DA 2 A AERR e rp e 280K UL, — N2 SOPEJe 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

Fe oM Python f)—MEF R, H 5 KBRS P RO R ELAT IR UG - 1A

BRI D FRBHIR AN G XD RER AR Bl —JTE . Python BRI SCHF __next_ () J5
W RANTHEAERZ SR, HERR BRI T — e IRBRR T BA LR, _next__ () &
th stopIteration . BMAIARMIRABRE; S4B dl G — N JCFREE R YA s .

WER iter () BEHEZERNGIFAEIR I — MRS R NABITR, TS SHRAN
AIHMEHLHE TypeError 4. Python A LA N BRI SFRAN, & WA RM T, aR—4>
MRAEEOEN R, IAEMAPARIE 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>
StopIlteration
>>>

Python A7 A /DR IR AR Ty, Hp B B p e for Rk, ERIEX for X in ¥, Y
BB SR MIERE, EARBH iter O QI MERS. LATPIRIRE RSN

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

for i in obj:
print (i)

FIPAM List () B tuple () XFERMAME B BT A CAS FL AL s Rl 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 U2, SRR I P R K eH /Mg JeER . "in®
Al "not in" HAESCREIEAA: WIRAEMEAEIE AU iterator 3R [u] B it AR E X Y35, ) “X in iterator”
NE. AREI, ARIERARILRE, XAMARKSER] [ max () Mmin () AGZEAZRE WERIT
R X WAL T, "in" M "not in" FAEFFEIIGEA SR .

R A REAER AU PP At B SR A C R, BRAFE B S, oG A 0. 84K
FRTR AT DASR BEIX SO A DI, (HIEAES R T __next () Jyik. BBV BRI LTI RE A S
(i, ANSRAREEG AR R AN R A 8, A0 EE 1 — kAU

2.1 ZFEHENENEIESEE

HATO L AE S FANCA SRk AU SEbr 1, Python sREG{EAJFFIZRAY, HANFATHE, # E Zh S fp @ik
e
PP IR iter () SriR[al— - by 7 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])
Mar
Feb
Aug
Sep
Apr
Jun
Jul
Jan
May
Nov 11
Dec 12
Oct 10

P J o > 0w oMW

ul

Note that the order is essentially random, because it’ s based on the hash ordering of the objects in the dictionary.

XFIAE iter () EoZmye, (H5 Mo 5 [ Al 5 ARSI ik . QR0 i Py (=i S0, AR
ATPABTEf B values () B items () JEREI AR ERAE.

dict () MEeRERT AEZ— AR AUAS . ARIGIR I — A IRE (key, value) JUAREU

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

SR AR A readline () SRila[y, HBIGFR A IIA AT, XERE VR AT MR R LR
M E—4T7:




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

Y AC BB A PSRRI T, D) A — AT, 2) B MO AP TT R TR, I
1, SRR A, RO AR A T AR A AT, SR BT 4 i PRI
FIAE PRV A (752 listoomps™ il “genexps™) LEBCSSHRMT NI, B MER (5% F AL
KELFFI & Haskell (https:/www.haskellorg/) o JRATDAT DA T TS S P e M 1 BT AT 25 19 7

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 H AT, ARRIRIF—> Python 1|3 stripped_list @2 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 R RS ( “07 ), AN FEHESKWEE I #55 ( “07 ). L iiE 08

( 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 L 6% & Bh expression (4K, FUob Af AR TN Q1R E 1T
expression LIATERF A P T EEI 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 HICE, sequence2 XM LIFIRH . sequence3 XA
sequencel il sequence?2 WIGEX 1M o

Berpilive, PR SASERTH Python fCH&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)]

N T AL Python AL E M, MR expression SEMTTA, XD 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 segl 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], REZXHUNAFE Python FI C Hiff FH 353 pR AR 20K T, X P B A S 3R A5 — M Ry R AR = i)
AWM MEHEE return FEAN, JHilAR S SR G R I AR . 2 S5 FRRT) E
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

AT E T yield SR ECHR @ 4 AR B4 Python 1) bytecode Jiidetis £ 78 196 1Y IR i 0 3 4] 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 FAs N, EuAs i 1 A9HE, R return FR—FE. vield Ml return KR HIFET,
BIiA yield BBMRA AR AT IRS S HGR IR B RRRAL B 7N — YRR NS __next__ () J5iARImY
15, PRI INAT o

XHA— 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

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

TEAE PSRBT, return value &ffh kM __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 ARG 4 self. count ¥ 0, SAJEHET count ™ () o BRI, XT— &R g
NN, BH— N RES S E A,

£ Python PEH I ZE {4 Lib/test/test_generators.py HUA R Z AR ARG T X B — A A e 58
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

JI5NPIA~ test_generators.py FEIBITL4 I T N B (75 NxN L s N D25, Efi—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/3.6/Lib/test/test_generators.py

4.1 EERZEERBE

£ Python 2.4 J 2 RirfA by, A plis oAb . — R AR i ARSI — R HES, sica 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—AM] BRI ML 1 25 AL e i 7k . yield 2R T — ARk, IR Al —AS AT DANRES AL
AT R AR R (A

’val = (yield i)

FBVARAEAL P yield FkxUREMERIINGE, SEWILE L3S, g LB —F. 9 A2e
A, (Hi I AREREE S, SHRSERS .

(PEP 342 fi ¢ 7 HARRY RN, g vield Rk AHERR, Bl b BER G I ERA A 1
REWERAIAE val = yield i, {H@MATERAERIRMBEM_ERES, BAR “val = (vield i) + 12%)

A PAYH send (value) () <generator.send> J7¥A a4 g Z ik . XD HESIKE PATA BASn0HS, 2K
G yield FikaRFFEMME. WRFAHEEMR __next_ " Fik, ~yield () £k None.

XA AR RN LT 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

EET G AR € i DR AN ]

>>> 1t = counter (10)
>>> next (it)

0

>>> next (it)

1

>>> it.send(8)

8

>>> next (it)

9

>>> next (it)
Traceback (most recent call last):
File "t.py", line 15, in <module>
it.next ()
StopIlteration

P2 vield REMHE SR None, FrPAMRNZERIGAX MG . NEAERBNPEN vield WE, B
R E send () JEME— AR AR 2L Bl bR B T5 95 -

BT send () ZAb, HERERIAA WA HAR ik

e throw (type, value=None, traceback=None) ¥4 Beealih B F5 X RESAEE R
AEEPATIIEMER vield Fkhi .

* generator.close () XTEAE WA NI GeneratorExit SRR EMN . LRI H XN F5
B, AEAR A2l GeneratorExit B(# StopIteration; XA AEH AT Z IR
i, 4% RuntimeError. close () H4¥E Python d573% [0 a5 BIMCAE 1528 1 B T .


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

MR EAE GeneratorExit KA ERAAMN, FEWEH try: ... finally: HERMRE

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”%i&/\, M return IFALREL), MHREAABEA, Biff, REERZAFEMHITRE (vield
1D

5 NEEH

FATAT VA ik A % T 2 1 eR B S 2 2015
Python P& P ERE map () Al filter () ST A AR 20 P

map (£, iterA, iterB, ...) RFI—AuP)FHEIRE £ (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 il rpif e 4 5 A IO R R ACAR , Aot SN i REAl
ftl. predicate (i) @ MERREAMF PRI AR REG BHHREL filter O, HTARELAUL 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) IHELRFHICE, RIGREEESENITE (M start FF45) FIoTE
WAMERICH. -

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () FH T8 751 T 10 8 B E S AR IR 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) £} iterable #E’Jm%’fl&%?ﬂé/\ﬂ%@#! SR IGHET
G55 o key il reverse 4GB A ISR sort () Jik.

>>> 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]

(U HER: B E4H 318 W 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 (iterA, iterB, ...) MEDATERRTZ PEBUR STTRAMIIERIFIR

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

E#TATV\JT?@JL*A@J%@T‘.ﬁlﬁfi’i@ﬁﬁﬁﬁﬁ@ﬁ‘u/\ﬂ‘ﬁ%ﬁ%; MR, RATERE KA EHETTA A 24
RN, (XTI ARAREMEHTE, S0 lazy evaluation.)

ii/l\i_ﬁ%%f T REARFE R AEAR . AR AR R EEA 2, R B R R i K% S AR
R 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 Bt & AR 2 H MR AU AL R A AR ACAS AU R AL AR S L8/ NI (1) 2R A XA
IR

XA L P R BRSO A2 SR LK
o NEABIIEA AR A A SRR KL
« BRBAATCEN A SR AL
o PEHGHS 7 25 AC G 1 1 R A
o kAUt o ALY R AL

6.1 SIEHAENEE

itertools.count (start, step) iRE—NEEFTCREIER. WIIRERIAN O, HIFRERIAH 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—MFHRMIEATIEAN RIGEIAS, TR —EEr LB 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 KIFREERITE, Y4 n ATEER, & EBEFERERITE.

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, ...) #EZLEFEMNTERTEAENBA, EIERRBIZE 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]) i&E—A frm AREASSY) A AR . W
R A 2 stop ZRNTE, BRI MEIAEGE stop NEIITCE . WRFEREE TG T start, &5
| stop-start PICE : WRARGE T step 80, BB AV ICE . A Python BFEAFERFIB £ Y A A
7], VRASBETE start, stop B step X LESHP LT A%

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! 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 BHAL S —2XF . T Python HAERFI KA. AN operator.add(a, b) (HEFMEUNER),
operator.ne(a, b) (fla '= b#H[A), PAS operator.attrgetter('id') (GR[IFREL .1id JEHk
F RIS .

itertools.starmap (func, iter) {R@EEARXFREEWRR B —ANTCHRF, I HA X TAENS
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 () Mz, RMIFrAL predicate 1% [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 [{jJGZE . — H. predicate 1z [H]

false, EAAMES K HAEIEGRNES . -

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 32 ] true ) IHEZEFEICE, F HIR B AT EAC KT
R RIRGER .
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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) EZFHAEMRLE, RIGIRIE data AN HY 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) R[H—EMEE, BREAHWMAERIFIASHITER
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), HUH 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') HILTWIR, WD ‘a2’ FAEEAAREMAE.
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

BRETIEWHRE — 1T KL, itertools.groupby (iter, key_func=None), & & & 24« & 4.
key_func (elem) @&/ PAXTE AR IR B B BEAS TR VTS (0 pR B . I SR VRS $2 (L3 A~ B8 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 iR

Python 2.5 H1{) functools B & T —L & K k4. Wil R 2 — e A B E A, AR BE 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 BR%{ £ (a, b, c); WAEHEGIE A £(1, b, o) FEMWHELR g (b, c); WtERIKRAE
T £0 B—NSEME. Xt INER <R R 7

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

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 _EIATEAE,
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=ZAILE, C, it
. func (func(a, B), C), AFHEXNEERBMEBIUNITCRAGIFRE, MRS T £ EBEFEE AT
ERRTS . QR AR ERX R EEARNRBUEME, TypeError i, WAREEHE THIE (initial
value), ‘B VEEIAE, WlEEiTHE 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 () Ffiff] operator.add (), MRELSHEFIERXT S KA TCE kK.
XA BLIEH 5 UL, T LA Python A —ANREFRIV N B BREL 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 THFF2 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 e 4455, accumulate () iR [El— kA T 145

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

(Rt
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(£ 50

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

7.1 operator iR
RITC 4425 T operator B, B —RFIXS T Python BEAEFFATEREL. FERRE XUS LIS, X
SERRBCEEARA N, TTLARMRE TSI, kS — SRR A AP T — AT R 1 R AL
X AMBH L) — BB R %
o BEAmiE add (), sub(), mul (), floordiv (), abs(), -
« WHZEHE: not_(), truth().
e (iz&: and_(), or_(), invert ().
« W& eq(), ne(), 1t (), le(), gt (), Flge().
o HHIAXIS: is_(), is_not ().
AETRRRELSNF W] PAS7% operator FEHL SCRY .

8 /MNFEEFN lambda FRiER

i 5 PR BGUAAR RPN, AR5 AN R B, i T eR el AR ORI AR
UNSRAE ) Python ALY i HAMALER A ity eR AR, ARE— sl AN TR B SRV R

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

If the function you need doesn’ t exist, you need to write it. One way to write small functions is to use the 1ambda state-
ment. 1ambda takes a number of parameters and an expression combining these parameters, and creates an anonymous
function that returns the value of the expression:

adder = lambda x, y: x+ty

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

F— AT AU TR de £ AR E LR AL

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

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

MR — RS2 BRIE? X2 — XU e Fl AR 2 S (] Lambda.

X2 — AR, Lambda GBS E S BREARR 2R R ALY R LA RS A1 B i) 2k 2R T
B, XEWERARENZH 1£. .. elif... else Wi, B try... except ififi]. WIRREATE
lambda iEHFRZ FG, A SRR TRIARAETHEAFI 3. ARAEPRE M T i ) ACA A 1
2z
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import functools
total = functools.reduce (lambda a, b: (0, a[l] + b[1l]), items) [1]

YRATPASEIT Y, AN ad SE7E E I )R B R R ORI R K TAT A4 M — AN RIERYHE Y de £ TRATATRA
IR DA b

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

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

R A —A> for IEFRH L

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

aCE NN ERY sum () Fl— ARk

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

W2 Hl functools.reduce () HEE AT AR SIS B for THFRRIIE.
Fredrik Lundh 4 28 Z DLF —ZH K HAL 1ambda
1. B—> lambda pF%¥.
B ERERULI]X A lambda 58T T4
PR —LXERE, R — MR 4 5
XA, XA lambda 2B A, def 154
(aRa s
AR EHCX LERIN , AR E A ARG+ REX A B lambda (1 KUS 2 A2 AT

A

9 {&{TicRFFH

VEZ BRI DA T A RS S & Fh i fm 45 T 35, T IE A1) « 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 jiz: 2006 4£ 7 A 1 H &, BIEPEHER.

0.2 fi: 2006 47 H 10 H % 7. FF genexp 5 listcomp P35 & h—. BIFPHEER,
0.21 Ji: AT tutor HRFEZ 2 h I B 2 275 30

0.30 fijt: %S T K functional BIHE/NTT, H Collin Winter #2755 75/l T/ X operator A8 fifj £/ V1T 5
HAh D Rg .

18




10 B30k
10.1 & STk

Structure and Interpretation of Computer Programs, Harold Abelson, Gerald Jay Sussman £/l Julie Sussman 2 ., 4%
SCAT L https://mitpress.mit.edu/sicp/ o FERXFBITEMABLEMZMBEHE T, 56 F%E = e 76 H P51 F
AL T N TR AL 3 . B s BISR ] Scheme 155, (HH ik B0 255 iR AR 2 1% 5 YL R R E
TR XA 1 Python (65 .

http://www.defmacro.org/ramblings/fp.html: — M ] Java 7561 BB AR A SN, A ARICHY DT 230
https://en.wikipedia.org/wiki/Functional_programming: —% % BRE 4 F2HY Wikipedia 45 H .
https://en.wikipedia.org/wiki/Coroutine: WpES<H .

https://en.wikipedia.org/wiki/Currying: ERE BAL S H -

10.2 Python #ix

http://gnosis.cx/TPiP/: David Mertz 45 {55 —3& Text Processing in Python,” Utilizing Higher-Order Functions in
Text Processing” FR@i# s e T SCA AL HE Y R £ G A

Mertz also wrote a 3-part series of articles on functional programming for IBM’ s DeveloperWorks site; see part 1, part
2, and part 3,

10.3 Python 344

itertools B3Ry,

functools FEH Y,

operator Bl TRY,

PEP 289: “Generator Expressions”

PEP 342: “Coroutines via Enhanced Generators” iR " Python 2.5 W37 14 4= il g 554
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https://en.wikipedia.org/wiki/Functional_programming
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https://en.wikipedia.org/wiki/Currying
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https://www.ibm.com/developerworks/linux/library/l-prog/index.html
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https://www.ibm.com/developerworks/linux/library/l-prog2/index.html
https://www.ibm.com/developerworks/linux/library/l-prog3/index.html
https://www.python.org/dev/peps/pep-0289
https://www.python.org/dev/peps/pep-0342

#5l

P

Python #EFEN
PEP 289,19
PEP 342,9,19
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