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% A. M. Kuchling
FARA 0.32

AT HENS 241 Python pREGUHAREHSI, TERBEREEF R NAZ )G, KR4 Python H1 & T pR %KL
IR AR A4 A dterator 11 generator DA S AH ¢ JFEARERAN itertools il functools %%,

1§k

AREN AR BRI EANES . @ AUESE ] Python i FHUFFE, nIBbI AR EHEER LK.
SRR SRR AL AR LA 2R AL FL A e -

o REFWRmAEEFE S IRERW, InBREFE —ER SR TV EFAC PR 7 A 52 . C. Pascal
H % Unix shells #2305 .

o A8 AHUIEE T, RS — D HORIE R SR BT, I HXAE F R R RS SR BB AL
MUEAT IS SQL W AE R AR B R TS 1. —A> SQL Eifiif A iid TR AR B 22 i B 4
HH. SQL 5| &g @ kRIS 2 M RG], MRS AT 7h) 454,

o W BN R S EAE ARG XA NERIRES, IFBE AR T SRR SR AB X A RS
[ . Smalltalk 1 Java FRJ& M A G ATE S . C++ Fl Python SRR G 4, (EH: AN i 5 1) T
CIPOE R

o BB GREE G — AN 8 B — R 5 R L. FEARTSOUS , eRECHIEZ M AR g5, X— e
%%?&K%ﬁ%%%&%ﬁ%%ﬁo%@%@ﬁﬁ%ﬁﬁML%%(ﬁmmﬂwameﬂﬁﬁ@
A5 Fh) 1 Haskell,

— PR BT R AR A T Sl SR DA R 7 2Ok G SRR A AR A . oAb T
Rl WSRO 4 e T30 Lisp, C++ Al Python #2 2l s (UHX LA, IR DA S 252
Sy R, e g R G RRE AR U . (ERBARR T, RS AT RE S R AN 7 N5 5 5
FE AT GUI AT BE e 1] 1) 0 52 F) i Ak B 222 A ) g e A i o e

FERBRE T B, AL —RII R B RBE 2 AT AR . R AR SO A Al 1
AR, IXLERIE M SBBNERIRE, BE TR — e To R R A s Bk M T 28 Al . see A=A RIFE
%%ﬁﬁ%ﬁ“%@ﬁﬂaﬁ%ﬂ%%%%ﬁﬁ%ﬁm%@?éﬁﬁﬁ%%ﬁ%ﬁm;%4@@%%&%%
HAUSTHiA

B S A M EEOR AR TR, R AN “a=3“E “c = a + b BHYIR[ETE ), (EAR MERE G B ) BIAE
., IR F S BRSO R EIER . BB RV print () B time.sleep () AL,
BT R E—ANE . XPA BB S TENTEIVER , BRI Brke A ik — S SR sl B 5k
Tr—F b4,

BRI XA 1Y Python R A AN BRI AT VO BUEIRMERIAERE s M, AT SRR ek Bl — ey 3%
H, AHSAEN N IER BRI, B, ARSI A S R &, AR e R Bl HA
HAbEIER -

PRI 1] AR A 2 T 1) X R AR I RS L W R R U VIR, LB ARSI 1 A RELE
PRE B NERRES R — I IE, ARl IES RS AL SRR o bR i g A U T R
MREAA L, A2 R B BAE ST 2008 o 7 Python HLURF] AT RN R 7y s XEh Gk, FEARAYI (FL
THER, 5 AHR) P B ALR RGeS B i R

PR BB HE TAE P EER RN TR AT 2ARESH BRXT R AR E I WE? A1 ok B A e Al
S BRI A
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1.1 i

—AEE EMILAR, WIEECAIE RG] s HGURR IE R AR 2R 5 2

ARACISE], WFFEE AT TR T R P IR A B T ARG o XA KR AR, IS AP 1Y
Wi EA I, o PR I IR RIS A AU R B MR R]s AH S, XA AR — A" 4%
FIUERT, UERHRR X Birf ml REAY S AR BESS IR R Y 4

UERARE P IS PR BT B A B 5 AV R, gl T AR A o 0 28 KGN LA . AR5
AT, RIS AT RTA AL 7 XA Y AT A A AL e XA Y S, dit—H
PIREPEER, XN PR b, AR NS SRS —E

PREIG G 2 B A BRI, 2 PR IR A B A PO AAR B 5 AP AT B & BRI i A FL A A AL
ENFEA T AATART AT ARS8 R BT AN AL B

AR, IR R IR RO B 2RI MR, 10 ELAI Python BifF ook . RIGE RO 218 B 740
e S LUK AYUER] ;. — AP SRR AR P B IE R MR ] S ARR R, 1 HL, BB 3R H S B 68
J (Python fifpRéds , XML fiftfrds, MIYids) AOIEMMEREMSHAIER]. BIGEIRS sl 2R M —MIEW], B EiED]
Wad A B TR TN, AR R E VRIER TR A IR

1.2 11t

PRBGU AR — DS R, ESRHRIL MR N DT T . AR A . H T —A
PEFT VAR B R B, — A/ DRBCEIE, o TS, WS T A A A .

1.3 SFERANR

IR 1 e B AR AR X R A 5

AR ] B TR A R R0 AT AR /N iy ELF TR A o 4R P ek ARG, A1 s 2 — A mT ARG A 2t
SEA IERRAI A S o VR AT DAL A P ) i AR U 4 B ) 5 Y B K

IS 25 5 e PR B e SRR 2 BT AT AE F AR TESRATIINAHT, BT AT 75 2 EH B R 50K
& M, RHATEGMIEFEA, R 2 A 4R 2

1.4 HEM

AR E BRGNS RE P IS, VRS AR 2 A ) i A 1 A pR R G rp— U Wl G e 2 o R T
SERINI , AEA AT A2 (9 AERR P e 28 BIDR UG, — AN Bes2 30Je H SRl [l By SCPRJe ) XML
SO REG BUe—MEZIUES, RIGIR IS AR, AT AR ITERZ AR5

AMAZARETE BN NTHE . Gl E AR AEFH R A 1 R ECR R T, SRI5 NS4 LIRS
—LURRIRIN PR AL



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 (i)
2
3

(FItgkss)




(£ 50

11
13

3 ARNBRIEAATIRESS

VAU BB A PR R LR T, D) A — AT, 2) B M AR T R TR, I
1, AR, R AR A TR RS AT, SRt A G TR AR
PUF e FARIE A AIARS (75 listcomps™ Fl"genexps™) LLIKEHRIETE M, B sUAH % 1 B R
PRI S Haskell (https://www.haskelLorg/) o #RATRAT DA F AT ZHE— AR e LA BT 25 A 544

>>> line_list = [' line 1\n', 'line 2 \n', ' \n', '']

>>> # Generator expression —— returns iterator
>>> stripped_iter = (line.strip() for line in line_list)

>>> # List comprehension —- returns list
>>> stripped_list = [line.strip() for line in line_list]

PRATLAIN B2 PR "L £ RS E R IR

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

ELF AT, RG> Python 1|3 stripped_list g —MIEHEIALRITININER, AR
Rt B RBEX SR I —ANERE, EELTENRETT LR, # e —RME I E. XERE,
AR IR 0] — AN TC FRAAR R s KRR, SRS K A T XA o0 AR i s A

ZT -

A AR A B RS C07) , AN FEAESKEE 155 C07). LR U0

( 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 )

TR, FIEHESIAERRNIES A —H (TS ARFEFES).

X 4R R TR A T & N expression W R 4KME. Mo if AR ATEER; WR A E IR
expression HLAEFFE AT AR 2R .

A gk B R BE RS B, ANt nT DA R AR SRR AR R AR A R
Bk Ay, WX A 5:

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



https://www.haskell.org/

Hp for. .. in iBAAE TR EW D H FH . XL FH) A DAEAER, BTSN AEA AT G,
M AR B AT . X1 sequencel FIITE, sequence2 XM KIFIHH). sequence3 & XA
sequencel fll sequence?2 [IGEM T 1G4 o

Bl F1FHE T A2 MR i) Python AU 45

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, WRGZA for. . iniBMIMBEA 1 HA], FHESRKEGR A FIKERTR. WK
PINBIRKIE N 3, A8 Ak th 9 R e 9:

>>> seql = 'abc'
>>> seqg2 = (1, 2, 3)
>>> [(x, y) for x in seqgl for y in seq2?]
[(ra', 1), ('a', 2), ('a', 3),
("', 1), ('b', 2), ('b', 3),
(e, 1), ('c'y, 2), ('c', 3)]

AT AL Python iBEASIS S, MR expression &4 Iudl, APXICAHAMEHESFEEK. T
— B FE OB, AR IR

# Syntax error

[x, v for x in segl for y in seqg2]

# Correct

[(x, y) for x in seqgl for y in seqg2]

4 A Ri2E

A e R AR R R Sk AR TR R R 5. B A RO TSR W] —AME, 1A R Bl — A RE IR
BTN SBES AT

ZIEEN, RELXF UM AE Python Al C Hii] Il BB AR T, X AHERR S A —A 0 R A Y
RA A SEEEE return FRREE, RAS B WA SR G ER AT & . 2 51 R R
Bt A @ — A AL i 24 23 (R — A R AR . (2, WRAER H— A s AN R AE
@ﬁ%?g%ﬁﬁ%%%Mﬁm@ﬁ%ﬂﬁﬁﬁmﬁﬂmm%?ﬁﬁ%&ﬁ%ﬁ%&%;mmmuﬁ%ﬁﬂ
PRI B PREK

X HLA ] LR 2R s R A0 B

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




AT T yield XBEF A BREER 24 i A$ K%L, Python () bytecode i 23 F 2 138 1) B G I 21 3 [A] 1t
TRFIRAL P

YRR — AN E A R AL, BIFASR B BRMAE, 2R A SR A R S 2R X 5. AT
yield £k, ARl 1 iE, R return FXX—F. yield Ml return H KRR FNFET,
Fik yield WRMEAE BAR M PATIRE SRR R E. £ - RIERAAERSS _next__ () FERK
fi, PRERSIREINT -

XHEA— generate_ints () AR Rf:

>>> 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

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

TEAE RS ER BT, return value &fi &AM __next_ () F¥EHH StopIteration (value) . —
Bl iS5, s RS, AR S B A 1, AR AR N 2 B A BT (E

PRI PAF-B040 5 H OB ZOR A A AR RICR , A4 iR 1 Ir A ey AR VR M SE il i 1 AR APk ok . T
W, WTRAX 20k MRS HE self. count ¥ 0, SAJEHET count” () o AT, X ArhEERE g
TREEMAE AR, B H— MR RE A B,

£ &7 Python FEH ) MIAZE {1 Lib/test/test_generators.py HUF AR 2 A AR I 6110 X B2 —A HI A il ok
IR 3 VA v il T s e

# A recursive generator that generates Tree leaves 1in 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 FEIBI T4 T N RS (75 NxN L4 Fics N 25, ARf—4>
HARREIZIE 7 —A>), VARSI Pk 2k (FE NxN OBLRE B2 4R — R AR M E L T A i TRk ) 1Y
fift o



https://github.com/python/cpython/tree/main/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 f e T HARROAN, it vield FRAAAURE AR, B TR I i I E A A A
o EEWERIAE val = yield i, [HR2BHERIERREM EFES, SR “val = (yield 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 (value) JIFHEAEMAR NI H 28 X528 SAE A MR EIATRIRME H vield Fik
i .

* 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://peps.python.org/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]

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

WEKRE any (iter) Ml all (iter) AR PRI RNENZHEE. any ) LA RIPLE—
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

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

XA LI R BRSO A2 SR LK
o NEA BIEA SR EI R A A AR I R AL
« BRBAARTCENA SR AL
o I LR A H A R KL
o kAU 2 4LAY R AL

6.1 SIEHANEFEE

itertools.count (start, step) REl—EEHTCRERR . VIIREEIAN O, EIFFEGAKH 1, /R
A T DAFE 2 00 L (LR 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) [RAF—MFFHRALAY T AT RIMRIA, IR AR A BT HoH 551
B kRS TR T,

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 KIFRERITE, Y4 n ATEER, & E BN ITE.

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, ...) EZEEFEWTTERNSRIENBA, HILREIZE —AERA
WA TR, RIEREE AMIEIGE, T IR, BEEREIIA AR ER TS,

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

itertools.islice(iter, [start], stop, [stepl) BRE—r AR ERESTF SRR, W
BN 25 58 stop ZHUVTE, B 2R FMERIGFEAL stop MECETTE . WRAIRERHE TR TR start, R&15
| stop-start PICE; WHRARGE T step S48, FAmm PG AHNICER . F Python BLAGFAFER ISRV A
7], VRASBETE start, stop B step X LESHP LT 1%L

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|, |

W—Aocdl (ta, 'a', b)) HBTK, (HEPIAYE AR B AR AL

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)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

16




(£ 50

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

7.1 operator &R
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
TEAMRER B — 28 R A :

o BEAmi add (), sub(), mul (), floordiv (), abs(), ..

o WHIZ®E: not_ (), truth(),

e (iz&: and_(), or_(), invert ().

« W eq(), ne(), 1t (0, 1le(), 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
USRI Python P B uli HAMASTHR A i s &R, AR — BN TR B SORT R %

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

MR ARAER T BB, IR DRE . — MRS/ DREU A R lambda ik, lambda
FHBHOARA G S A, Totld— MRERAR N EL B

adder = lambda x, y: xty

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

H— R AT R E R de £ ER)RE LR 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.

XA G —A SR 2, Lambda AERSE UK BRBEARR 2. BN AR RES 10 Bl iy ik 2Ok T
B, XEWERNGEMHZE 1f. .. elif... else i, H#H try... except ). WIRRZRTE
lambda 4] PR L2 FHH %?%A%E%psimﬂ: ZePAE T HMEPARI . VRAE LB 1 A AR A T
R g?

import functools
total = functools.reduce (lambda a, b: (0, a[l] + b[1l]), items) [1]
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URATRATFINE, Rl B LRI Fk ORI R A T A4 SO0 — AR det iRITTIA
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)

WZ M functools.reduce () MEE A A HMHLE I for TEFRIYIEA.
Fredrik Lundh 4 28 A DA N — 4IRS B Lambda ffii -
1. 5—~> lambda FF%{.
H— AR UL AN lambda X 38T T4
T — 2k NERE, ARG AR — MR R R 24 °F
XA, XA lambda 55 AL def 1547
R
FRAEF B UGX LERN , RS AR SE A BURI G BEX A0 B lambda 1) KRS & A 2 BT

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
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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 FEX ARV EMURIERY L MBORLFrp, 55 MK =F0he T IR
KL NI B . ARG  Scheme 155, HH X B & iR AR 2351 7 kR AGE
T R XS 1Y Python A f.

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

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: Entry for the concept of partial function application.

https://en.wikipedia.org/wiki/Currying: pRE BALSEH .

10.2 Python fg3%

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

Mertz iA4E IBM [ DeveloperWorks 34 f5_F4ATFXT R BN RARIRETS T—£530 3 £530E; 200 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 #EFEN
PEP 289,19
PEP 342,9,19
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