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ASCRY AL 2417 Python pREZRFEMEG, FERECUHAER RN )G, R HS T4 Python 1 3¢ T pRAL
IR AR A F A iterator 1 generator DA M AH ¢ FEAESR AN itertools Ml functools %,

1 @R

TN R IARASEEAMEE . ANEOUE: 2] Python HF 1R, Pk AT HIEE R & K5,
SRR SRR IS AT LA 2R AL FL 1A e -

o REFMmBESHE IR, IrffErsie SR SR AR BRI i A354 . C. Pascal
FLF Unix shells #7235 S

o A2 FEWIRES T, R% S — MR TR R B, I B B BRI 1R B RS AL
MHEAT 5. SQL W B AR RABRIAEES 7. —4> SQL Aify ik TR A 2R R i Bt 4k
7F H SQL 5 #E L P B RIL 2 N RG], BOZSE TR 712555

o MR R S B AN G XGIANFRRES, IR AR SRR SR B X A N EORAS
777k . Smalltalk Fll Java #Z TN RHJTEF - C++ I Python SCRFIRI X G, (EFH-AN T i 66 1Hi
CIPOE R

o BB GARNPRF—A S R — RS R FAEEOLT, RECREZ M A E R, X— 18 E
A AN 2 St i N IR S . AR BEIE B ML Kk (Standard ML, Ocaml DA K oAt
A5Fh) A1 Haskell,

— U BB R — AR A A 5 Il 2L DU R 7 SOk g SR AL AR AN E . A2
AT WS LM R 4 A2 77 30 Lisp, C++ I Python A2 AT (A LEIET, VKA LAGHSE 3%
Sy R, T Gl RGN M R AR . BRI, RS AT RE S R AN 7 U4 5 5
FEAN GUI A] e T [ % SR 1) 1 Ak B2 00 U e A o e s

ERFETFE, MASRE RS RE. FOREIEZm AT E SR . REEC R SO A BIAE A
AIRREL, XEEREIVE ] SB MRS, BT LR AR PR R B R M P AL . SE A=A EIE
E’J%%ﬁ%?ﬁ “APREL . THMREIEH B E SRR F BERE R s T I R B S5 s A BRI i S b0
AT H A o

M E = R Al R AR TS, R WA a=3 K ¢ = a + b ZRMREIEA], ERMER S ITE R
YER, nFTEN R 5% b el 5 SRS SC 2 R EIEH . 3 — AP T2 print () B time.sleep () &
%&z} Emﬁfsﬁﬁﬂzﬁl%\ﬁﬂﬂﬂﬁﬁo XA BB U AT EIE A, BT B Ak — e SR Bl
AT R

PRI RS 1) Python R Fr oA 2o 217H BRIy VO s IR(EAYARRRE s A, M A] AR AR R Bl — AR
H, @iﬁﬁﬂ%@%#@%&iﬁ%%‘f&h B, BT SEBIAR SRR E, A B E R RNEA
AR

PREGEUH AR IT ABOA R 2 T ) 0 R AR AR SL T . X SRR U NI, A8 RIS AR 2 1 A 1 RELE
PRAEEOX A PERIRAS I — LR T3k, AR IR AIRAS AL B A U R 7 o bR g R A B T eI e
REA, HARE KBRS T2E . 78 Python BLRH] AIE IR ARy NS Aok, TEARAYRZ I (HL 37 HIE
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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 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

T2 M Python f)—MMEFHFE, 95 R BGUXIERR P 1 B B T I DR : 2R

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

<...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>
StopIteration
>>>

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 () SRR E KRBT DA R SR S0, A5k [ P KElcE S/ MG R . "in® Al
"not in" FAR SRR WIRAEMSAELEIUAS iterator & o RIS X #Y3%, M X in iterator
NE. AREI, ARIERAZILRE, XAMARKSBER] [ max () Mmin () AGZEAZRE WERIT
R X WAL T, "in" M "not in" FAEFFEIIGEA SR .

R A REAER AU PP it B RGN CR A, BRAFE B S, oG AT 0. 4K
AR R AT DASR BEIX SO A DI, (HIEAES MBI T __next () Jyik. BBV BERR TR A S
(i, ANSRAR O 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

MPFIAHH] iter () 2RIl Py M R kg

>>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 o Ul b WD

]

FEZLA Python 3.7 JT4f, Stk Dy WP — & A AUY —HE . SERTI AR A B — ki, BT AR
LI ATREA—EL

XFIE iter () gt (B SR AR ARG A 7 k. WRAR ks D (B el ST, AR
I LABIE A values O B items () JPiAfREI GEAIE RS

dict () M eRBRI A — R A0AS, SRIGIR A IRE (key, value) JUAREIRER:

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

ST PAIE L ] readline () i/, HEIGFRSCOFPITA AT, SR RE VKA MG AR F
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)

P BP0 wWN e

w =

3 ARBRIEXTIIIREST

Y QBB A PR LR Y3, D) AT, 2) B MO AP TR TR, I
0, i TR A, RO AR T AR A AT, SR BT 4 i PRI TR
B PRI 355K (H5: listoomp™ Al™genexp™) LKL SR HIANF B, 30N 3t £t 4 11 o B i
i Haskell (hitps://www.haskelLorg/), #RAT WA A F AT A2 P eR B eb B B A 25 116

>>> line_list = [' 1line 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 £ RS ERY IR

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

WA F AT, RRIRIF—A> Python 1|3 stripped_list 2 —MUEIALRITIINE, FARE
Rt A RBXN SR —ANEREE, EEDTERREITT LR, e —RMERUITE E. XRIRE,
AR IR 0] — AN To FRAE T sE KR AR, 1RSI KA T XA O0 T A i Rk A

ZT K-

A AR A B RS C07) , A FEAESKWEE I 155 C07). LR e 0

( expression for expr in sequencel
if conditionl
for expr2 in sequence?2
if condition2
for expr3 in sequence3

if condition3

for exprN in sequenceN
if conditionN )

FRRU, SRS AR S A—R (SRR ).



https://www.haskell.org/

X B8R B Tt R TR 2 N expression W JEAEME. Hoh if AR FTEER; MR 4 E R
expression HAERFGAIFRATRIFMAZIZI R+ .

A i 2R AR R BAE RS B, A el DA IR eR BOnt 59485 o AnSRARAE B B — AL i 45 R
By, A 25:

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

Hr for. . in iBAEE TRE T X EP A LAFERE, eI NS TFiRE ],
M AN B AT X841 sequencel HRYICE, sequence2 XM LFFIRMET. sequence3 X4
sequencel fll sequence?2 [HILEMFF UG FH o

B, SIS GH2 AN 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

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

# Output the value of
# the expression.

XU, WRAZA for. . . iniHAINEA 1£ 54, HHEPRA KR PSR EZ MR 2RIk
PSRN 3, B Ak 51 R Bl 9:

>>> seql = 'abc'
>>> seq2 = (1, 2, 3)
>>> [(x, y) for x in seqgl for y in seqg2]
Rl ) R (s, 2N S S (Al RS
('b', 1), ('b', 2), ('b', 3),
('c', 1), ('c'y 2), ('c', 3)]

AT AL Python 1EVEASAS SR, WSR expression &4 pucdl, XN ICAl BB G SRR, NS
—MINFEFATERE R, BTN IR

# Syntax error
[x, v for x in seqgl for y in seqg2]
# Correct

[(x, y) for x in seqgl for y in seqg?]

4 HpiigE

AN E— R R itk gn B A0 8 TAERYARIR R AL . B A RO B R B —AME, 1 2B iR B —~ B iR
[ R AR

ZICEEN], R X A Python Al C Hii M@ R BARAE T, XHHMER B S RIS —A 0] 8 A B i)
A 22 2MpREEIE return RN, R B SPESAR GRS . 2 5T R R
B3 — NP AL A 2 A —H AR R AR g B2, WERAERE — R BRI b R A w2
@m%?g%%ﬁ%%%&ﬁﬁ@ﬁ%%ﬁﬁ%%EXWﬁ%?ﬁﬁ%&&%%ﬁ&%;@MﬂMW%ﬁﬂ
PRIZ T PR ER




X HLA fA] B A 2B B R 80 B

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

AT T yield SCHET Y BRAICHT 24 iids R Python FY bytecode Hiiak s 27 S i3 Y i (oA 0 21 1 A it
TTRFIRAEEE -

ARV — AR AR R, BTN IR (0] B, o 18] — A SRR AR A M A AR X R . AT
yield FRiAAN, AMdraft 1 BE, MK return Rk —F. yield Ml return FHKHRFIET,
#)3k yield BRI PAPIRE SHEI R BRI R . 78T IR AAENEE __next__ () JrikAgIt
15, PRESIKE T

XA/~ generate_ints () MR

>>> 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
StopIteration

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

TEA AR R, return value 2 EM _ next_ () HF¥EWH StopIteration (value) R, —
L e = A s N L 1 € T S P 9 v o | P 07 e 1 LY N =R Y ) S N [

PRAI ATF-2h4m 5 B R IB RN iR ORUR , 04 RS 04 B SR AL s E A SE i il S AS A ok . HE
n, AIRAIX 2GR B ARG B self . count Bk 0, RS count () o R, XF—HEEE
FREMA A, BHl— MR RES A Y AR,

£ 5 7E Python [ H I {4 Lib/test/test_generators.py HATRZ AEH A WAHI 1. X HE— F A2 s 58
PR32 U o ki g s A

# 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

JI5PIA> test_generators.py FHIBITL4H T N BUSFE (F5 NxN L s N AR5, R fi—14
HOABENZAE S —A) . AR EL i P4 (76 NxN st Ban Dl il — AR R BB A As TIUBRE) 1Y
it



https://github.com/python/cpython/tree/3.12/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)

TAVARAEALPE yield RiAGRPMERME, BEWNAE FiES, SME FENT—H. FE5 R0
My, HR RIS 2R EE S, SHkRERS—H.

(PEP 342 e 7 HAAR N, i@ vield Rk LAHEEAR, Bk bR MR REX A
Bo FEEWRERTTLAE val = yield i, HERULAIEREWEN LGS, M val = (yield i) +
12)

A PAE ] send (value) () <generator.send> JyyA[a]A4E Bias A . XA ¥ESWRE AT AR GRS, A&
i yield FikzUiR IgFE M. QR EHEEN __next_ > Jrik, " yield () £xiR[H None.

XA A BRI 1 TR RS R R

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

DR — 7 Bl

>>> 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 ()
StopIteration

P2 vield RZWHRE SR None, FrPAMRNZERIGAX MG . ANEAERB P vield WEH, B
TEIRBIE send () JeME—B IARMIZ AR Az s o8 B 7 ik

BT send () ZAh, AINEREA WS HARRY T ik

e throw (value) HITHEAEMGAR NEHL I E XA SR AT RATRIR B yield ks
R

* generator.close () XEA AR WM GeneratorExit FHRERIEM . LELEB XA T
B, AEAs RS2 GeneratorExit B(# StopIteration; R /EHAAIEZ IR



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

1), <& RuntimeError. close () HE Python Jy3% [l (IS B A IR A o
WIRAREAE GeneratorExit KA MEHEERACH, AWM try: ... finally: #HERMAE

GeneratorExit,
XEEP AR BN S, LA B A BRI A B PR AR R T R AR T, SR .

A AR AT AR R, — R O T R TR DA A R, SRR — A IR
(/‘}\@)ﬁ%Tﬁﬁ%ﬁ/\a M return AR, MR LAVEA, 1B, RETERZAREMHIKZ (vield
JECIDN

5 NEEH

AT VA ik A Gt o JH 2 B e B B S A1
Python N E PR %L map () Al £ilter () & 1A A 2 X Ak

map (£, iterA, iterB, ...) BNI—AMD)FHIENRLS
f(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']

VR ERAB T A 9 2 T 3k B R R ROCR

filter (predicate, iter) iR[l—/ il [y d Fpis 4 52 A PRI CR MR ACAS . FIo SR S REAT

fl. predicate (i) J&—MNERFE KM TR R BRI REG SN RE £ilter O, HIRREULAULRER
2SR

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

>>> list (filter (is_even, range(10)))
[Or 2/ 4/ 6! 8]

XA A s ek 5

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

enumerate (iter, start=0) W EAXZHWITER, KRERMQERFMTHE (N start FFiR) FITR
PIAMER T .

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () T P75 R FH0 Rk BIFE SR AFIT )T b

10




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

sorted(iterable, key=None, reverse=False) £} iterable EPE]’JJQ?LI&%@JQ/\EJ%%EF 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]

S HERF SE 4I5S P 2 I sortinghowto., )

WEKE any (iter) fll all (iter) XEF P BRNNRNAERERE. any () RN RAIEE—
ATCENEMRE] True, 1M all O FEFTAICENEMRE True:

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

True

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

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

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

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

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

zip (iterd, iterB, ...) MEADHIEACRGAHEBRANICRAMSIZRIR

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

E#TA%EV\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, ARBIZBEGXAPIEOL, PN IR R I B ACAR PR CR IS R T . XEWRE 2RIk E
I IC R B RS B X AR

11



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

6 itertools ik

itertools BB S REH MMEICAR A KN TAEZ MBS RE. AL MI RN GA
BRI

XA L P R BRSO A2 SR LK
o NEABIIEA AR A A SRR KL
« BRBAATCEN A SR AL
o IR LR A e H )RR KL
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/ lI 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, ...) ERZMEBHEMTERIMZIENEA, EEERRE—ER
WA TCE, RELEAWITEITE, G—E#FTTE, ERIEFERITA AR A,

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, 7
itertools.islice(range (10), 2, 8, 2) =>

2, 4, 6

12




itertools.tee (iter, ) A PAR Il — AL AEY s TR E n ASRENS IR YR LA 48 N 2 RO sl a7 IR A AR
WERARA RS H 0, gjﬂ)\ﬁj\]2 SRR T BRI AL AR — T NS, BRI IE RS LR Y
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 AL —4X B T Python BAERFIIREL. AN operator.add(a, b) (HEFHANEUMER) ,
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 EFETER

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()) =>
i, 3, 5, 7, 9, 44, 13, 45,

itertools.takewhile (predicate, iter) R[] —HEik predicate 32 [H] true [¥jJGZ . — H. predicate 12 [H]

false, LS K HA IS RNES.

def less_than_ 10 (x):
return x < 10

itertools.takewhile (less_than_10, itertools.count ()) =>
0, 1, 2, 3, 4, 5, 6, 7, &, 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) fEZFMENLE, KRIGi1RM data FPFAE R selector W) TG
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, 5], 2) =>
(¢, 2y, (1, 3), (1, 4), (1, 5),
(2, 3, (2, 4), (2, 5),
(3, 4), (3, 9),
(4, 5)

itertools.combinations([1, 2, 3, 4, 5], 3) =>
(1, 2, 3), (1, 2, 4), (L, 2, 5), (1, 3, 4), (1, 3, 5, (1, 4, 5),
(2, 3, 4), (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)1, (2 ) (2, 4) s (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]) =>
(1, 2, 3, 4, 5), (1, 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) =>
('a'[ Vbl, ’a'), ('al, Va', Yb'), (Vb', Ya' YaV),
(lbl, Yal, lal), (Val, ’a', ’bV), (lal ’bV YaY)

[f—AJcd (ra', 'a', 'b') HETHIR, (HE2WAa ERER A A EPAE .
itertools.combinations_with_replacement (iterable, r) FREUR T — P AERIRH: 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), (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

functools FHAL &S5 kAL, S RBIEZ — DB A REUE A IR B — A F i k. X
WG T HE functools.partial () BREL.

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

15



import functools

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

)

print ('¢s: 2s' % (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 () #ZERIFRF R NICR A fl B HH5H func(a, B) . RFESHERE=1ILEK, C, it
. func (func(a, B), C), RJGHEXNEERFAEUNTTRAGIFRIE, WIHARSE N 5 EH EIEFERE 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, 3], 1)

# You can write:

product = 1

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

— M HHEMIREE itertools.accunulate (iterable, func=operator.add). BHATHEFENITE,
fH accumulate () ANRAUGRPIFRLLGL, MHERE =4 a5 1 A2

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

&)
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(B LE10)
itertools.accumulate([1, 2, 3, 4, 5], operator.mul) =>
1, 2, 6, 24, 120

7.1 operator iR
R &2 T operator il B & —RIIXT Python FAEFFI %L FErR B AR, X
SERRBCHEARA T, W LAARE AR, sl S SRR A A A TR R A 1 R A
XM L) — LR
o B2Fiz® add (), sub(), mul(), floordiv (), abs(), ..
o WHEA: not_(), truth().
e iiiz%: and_(), or_(), invert ().
« W eq(), ne(), 1t (), le(), gt (), MMge()
o WHIAXTAR: is_(), is_not ().
AR W] PAZ% operator AEHLAY SR .

8 /INiF ¥ F0 lambda FiERK

% 5 R EGU SRR P I, AR QT EAR/ NIRRT, AR i T eR Bl AR T SO A
QR AIE R Python PAEL A s HABBLE Y R, RAIE— BT 2 E SURTHY B L

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

SRR FEAE R BB, VAR E BT, — MRS/ NI R T 1ambda ik, lambda #
T B HOURA ARSI RN, B AU AR RS I 4

adder = lambda x, y: xty

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

73— R AU A TR M de £ THAIRE LR AL

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

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

Wb — RS2 T DRWE? o — A AR s FRd HE O e S ] Lambdas

BX 2 — AR 2, lambda RES E LAY BREBCIER 2R . sRERAYZ %w)“@zﬁﬁ%ﬂaﬁ%ajﬂeﬁ
B, XEWREMAGEMHLZH if... elif... else lH, & try... except iFh]. WHRMZEIALE
?fmbd? EA R OR 2 %EﬁﬂAicB%ﬁibi? DA FMEPABIBE . VREEPLHE A UL H R TE A AR T
2T

import functools
total = functools.reduce (lambda a, b: (0, al[l] + b[l1l]), ditems) [1]
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PRATPATRRIT 1, A3 B E DR O R AR T 4. R — MR de f 4T DA
LA A
import functools

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

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

WERIAULE ] —A for I TE

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

CE M NERY sum () Fl— A ligeRikat

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

W2/ functools.reduce () MG LA LB IFMTHLS L for fEIFAIIE .
Fredrik Lundh % Z8 # A T — 4R FoAs Lambda Al
1. 5—~> lambda FF%{.
H—A RO UEIX A lambda 5838 T T4
W —XERE, G — MR BT 44 .
XA, HEXAS lambda S5 Y def 4] .
CABERE AL
FARH FVGX LN, ARS8 A BRI FPE FR lambda (1) XU @A 2 T 4F.

VIS

9 {&iTic RFNEH

Ve BRGE DA A RS SO Fh LR 28 T 28, S IEMIPB) « Tan Bicking,Nick Coghlan, Nick Efford, Raymond
Hettinger, Jim Jewett, Mike Krell,Leandro Lameiro, Jussi Salmela, Collin Winter, Blake Winton.,

0.1 fiit: 2006 4 6 H 30 H %7«

0.11 it: 2006 4 7 1 1 H%&A. BIEDFSEE 5.

0.2 fi: 2006 47 A 10 H % 7. FF genexp 5 listcomp JH5 & h—. BIFPREEE R,
0.21 fit: MAT tutor {512 i B 2 22 301

0.30 iit: %N T4 % functional BRE/NTT, i Collin Winter #2855 #SJI T4 X operator I [1) {& /N5 5
HoAth D EAB

18



10 S3%30HK
10.1 58RI 3CRR

Structure and Interpretation of Computer Programs, Harold Abelson #1 Gerald Jay Sussman 5 Julie Sussman 3 .
AT NI AE hitps://mitpress.mit.edu/sicp ZREL. AEX T EAURIAR ZILERL B, 28 2 RIS 3 Jihe T i)Y
SRR HLRE 7 NS B % . B PR B T Scheme 15, (EX SEE 5 P NI VR L BT B[R]
FEE T R & XU 1Y Python AURS

https://www.defmacro.org/ramblings/fp.html: —Mi Ff| Java 735 3 H 2 A FE20 04 55 52 U8 B 4 el =X g AR 0 i {4
e

https://en.wikipedia.org/wiki/Functional_programming: — &4 1) pR 2L 4R AR Y Wikipedia 45 H -
https://en.wikipedia.org/wiki/Coroutine: ¥pE25H »
https://en.wikipedia.org/wiki/Partial_application: 434k R E0 FAH &m0 4H -
https://en.wikipedia.org/wiki/Currying: PR BEALZEH .

10.2 Python fg3%
https://gnosis.cx/TPiP/: David Mertz F5 #1455 —25 Text Processing in Python W %5r1 %> Utilizing Higher-Order Func-
tions in Text Processing” [R)/INTT 1118 T X SCA AL B ) bR B i 7

Mertz iA4E IBM [1 DeveloperWorks 34 f5_F4ATFXT R BN RARIRTS T—£%3k 3 f530E; £ 00 part 1, part 2 F part
3’

10.3 Python 344

itertools B3RS,
functools B CRY,

operator BB CRY .
PEP 289: ”Generator Expressions”

PEP 342: ”Coroutines via Enhanced Generators” #ii4 T Python 2.5 F 3 4 lamds ik .
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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://developer.ibm.com/tutorials/l-prog3/
https://peps.python.org/pep-0289/
https://peps.python.org/pep-0342/

#5l
P

Python #IEZEN; PEP 289,19
Python HEEZ P ; PEP 342,9,19
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