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& A. M. Kuchling
FAA 0.32

ASCRYHEAEE 24 1) Python pRECZRAFEIE B, FERRBENIRFENT RN A2 )G, KT BT 4H Python H T bR
B AR E LD iterator 11 generator DA MAH & JHEREAN itertools il functools %5,

1 @R

AFEN G REC AR AN S . A OUE: 2] Python I F R, Pk AT B AR & R 5.
G RETE SRR AL AT LA 2R AL FL A e -

o RZFMmEE A E RN, rgfrse &R SR EIUERC R A TS . C.
Pascal H- & Unix shells #2132 ES

o 18 AHWIRES T, RES A DORIER R R BT, XG5 AR RSB & 1 ] B R
P ARUREA T . SQL WA AR B BRI A HIE T T —4> SQL Eifyifi ik T IR AR R 1Y
Bk, I H SQL 5IEELpksg e IR RN RG], ARG THRLE TH%F45

o WD RIE T SERAE ISR . XRIA VRS, HREME ASE RN 2SRRS4~ Ak
ASHYJTIE. Smalltalk I Java HE I XTSI F - C++ Al Python SCRFIIAA R4mAR, (HIF A ]
o2 JH T Fe) 0 B

o BRGNS R — RS, AT, SR ARG, X
SEHH AR 24 W G RS . 4 0B HRIE A ML &% (Standard ML, Ocaml DA
HAAS ) il Haskell,

— BB RO BT R — AR R e 7 e X 2L AR R O Ok S SRR AL R e . HoAt
2w E F SR LM [ 2 7750 Lisp, C++ Fll Python #E2ZATET 5 MHXLIEF, IR
95 2R, A G G RRE M RR%E . TER AR R, TR A7 23 W] RE 2 R AN [+]
W7 NG5 5 LA GUI ] B2 Tl [ XoF R 1 i Ak B 12 A 0 e i A A el R A

ERBOURF I, ARG ROIAH. 3 AR A ISR, SR P S R A £
PR B, BRI SR B ARAS ot i — S Tk A s B3R I L 50 52 A7
P PR SO “SERRC . R R R MRS R 0 R P T T OB Bt
198 H AT IR T4 A
B R IR AR A, B VAT AN "a=3" e =a + b2 AR A, LA ST )
PR, AT EVBGR o BB S PE 2 JERIER . % — TR prin () o time. sleep )
L, BB RO S R FUR ) T ORI, B R At
ASE T — B
B BURS) Python IR 2 RSB FTA VO SR BUIIRLIE: MUT, M2 pbgmbat
HE T, ISP TR B AR LA, BSOS IR SRR R, (B e
HER AT SRR
BSCRSEE T DMB A R T A RIS ST AR IR, L PR B2 T
AL RS A IR 4L, DA EB RIS T B BT . o A LR T
AEALINIARAS A5, SURIILZ S BT SCI . 45 Python BT LA PTRMRAR T SAK AR, EAR I
BER (R THBPF(EE, P ARBL) oA S HE S R I 4 55 1 b
BB B A AR A A BRI 20 . Ay Mo G e FI? 7 e s U 47
RIS LA

. TN

« L.

- LB

o ST AL



1.1 F23CiEeA

—AER LA, HRRCRTEDR B BB R TR 7 5
IR, BP0 X S EWIRFS I B A . SO AR AR, I
PR AR, s A RIS I (ORI A I, A0 H R
S APERSEN], TR T AR TR

SRR AE B A O3 AR 5 0y A, HUBLRL A0 AR o1 0 B A WELHORSHE . 24
JEAMHT O, RUEWIRCHT (R TRIA R X ALY ASCRFTRRA AR AR X Y 2L
I E TR N (T L N RS TaP S LTS R 8

BRSOV BT DR, PLOAMRAE O SR AR (LT 2 SRy 0 2
ik, HEAR AT DM R AT RS

SR, IR0 AR FARRIPEIR, i ELRI Python SRPFIES . EMERMOR RN
FESTEUSTRUED] . — A G B R I IE PR AEW] 2o e, L, 43D 3047 5
[EELT (Python RS, XML ARUESE, WIGLHR) 69 EOGTERRASREIENT. BDOEAS ok 2 N
0, SAEEWT 2 R U BLATREI TIERE, I RERAR I (RUE] T PR

1.2 1311t

PRAGU AL — NS AP B SR HARIE R A N DT o PR P S AT ERAL o AR T
AT TR BB R, AR ECE R, 5 TS, (RS T AR A A R

1.3 ZF iRl

IR X e B AR AR X R A 5

AR B DR Dy R G AR /i ELSS T . AR JCIk TARM I, B s AR e — vl DAKE A
iR W IR R E A S . ARAT AT AL 2 7 v [l AR i R S 5 1 e K

ISR 75 2 s D 1 e G 2 BT KA E F AR . AESATINART,  eREOF A HOB T T3 2 B R 4L
A MR, IRATFEAHIERAE A, RIaEAh h 2B A 4R — 2

1.4 Aok

RGeS R ARG IR P, AR5 AR Z G A A K A R . o — SRl et 2 Jey R
THRPERI N, ABHARR AR AT Z B FIAERE e P o 28 BRI, — M52 SCPFIC H Sl ] ey SR
) XML PR R B0@— MRS, RJERIBISCIF N R gL, #RAT AR IIFER Z A R
AMAZAREIE AN TREE . @ F R AR A A Bk BORAUSAIRR R, SR 4 BT T
TS — SRR 1Y R AL

2 ERZE

Fe M Python f)—MEFHEE, 5 R B AMERR P I B RE AT IR RS - 11U

AR NN BN R XX RAERR AT . Python iAfUARIAIHF __next_ ()
T BATEAEZ SR, RPN — iR . WREIRR A LR, __next_ ()
2 stopIteration i, IRfUASARMIRAIRAY: T84 BT R — N Hh o BREC R A 25 A0S -
WEM iter () BTN R KR B — MRS BRI AFSOCR, HRAER A ST
BAH MM ) TypeError F9 . Python A LA A BRI SR, SR LAY 51 20 7 4t
R AN SR AEA MR A, A TS ARAE iterable.,

ARAT AT SRS R RS H 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>

StopIlteration

>>>

Python A7 A/ ER A AR ACRXT St Ty, Hp iR EE A e for ks, #EFA for X in v,
Y B | BN, BEAREE iter O QIE—MNERRR. UFBIFSRERENH:

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

for i in obj:
print (i)

HPAM 1ist () 2 tuple () XFEHIHIE R BT AU B AR BB R B0

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

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

(1, 2, 3)

AN E BB SRR AR . SRARE — B ER BB R 1] N AT, JRAT AEMA T ER A N >
JLERIMICH:

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

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

(1, 2, 3)

8 max () Al min () DR PN E PR BT DASE 32 IR AR AR 240, AR5 aR o] e b 5 R el e/ I JC 3R
"in" Ml "not in" FAEHSRREICAR: WIRAEMSAELE LT iterator AR [ AR AR ] X AYIE, W <X
in iterator” Y H. REAK, WRERIZIRE, XAMIFHSEE] M max () M min () FZHAS
el ARICER X WA BRI T, "in" M "not in" FAEFFEIIGEA IR .

HERAR R BEAEE AR PP ATk s B RIAT— A e RN TIE, BRAREER A, S B S0
AR Gl AR X LEBANY R, (HRACRR T BUBARG T __next__ () Jrik. eRECWTRERBLIMAER
EACAR I, WRAREON FIAR R BAR PO R0, b2l s ) — kAU




2.1 ZHFEHENFMEIESEE

HATC L MBS RMICH B NG . Ebr b, Python AT ATFAZEAL, LAy 45 5, & A 313 HFE)
LA -

FF I dter () SR P S B 2 P

>> m = {'Jan': 1, 'Feb': 2, 'Mar': 3, 'Apr': 4, 'May': 5, 'Jun': 6,
'Jul': 7, 'Aug': 8, 'Sep': 9, 'Oct': 10, 'Nov': 11, 'Dec': 12}
>>> for key in m:
.. print (key, mlkey])
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct 10
Nov 11
Dec 12

O J oy U1 W DN

Nej

=M Python 3.7 JT4R, 5 BRIy I — & FHA AY —HF.  SERT B RAS I B0 I X — 5L, BrAR
[ ) S B R] e A — 2

XFIE iter () BURRim i, (BB ARIBHALE ARSIk ARAR Hok (i s AT
PRATART AR ] values () B items () {AAEIGIERIEN LS.

dict () MBI AR — A EA0AS, ARSI — A IRE (key, value) JUAREIRER

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

SO DA ] readline () Kby, EEIZRICPFHITA AT XEWRE VR ABOX HEEEBOCCIF
AR

for line in file:
# do something for each line

AT AT T AR GRAREUN 2, AR AT PALE ARl P 4 A Y 0 3%

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

3 ENBRIEXTIIIREST

AR A PR IR BE D72, 1) Mg A ICR AT, 2) s ME AR R T
o, 55— rERsIER, AR RER R AT BRI S AT, SO TR W E A E T
TR

Y FetE SN A B g$FA0T (fAj5 : “listcomps” Fll”genexps”) 1hixX SEFRfERMfATHT, XAMERAEL H K%L
KAEF1EF Haskell (https://www.haskell.org/) o ARAT LA PAF ARAS 45— AR R I P B9 T 28 7249

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

Qs



https://www.haskell.org/

(£ L£50)

# 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 £ SRR E Y IR

stripped_list

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

WP FAMETX, RG> Python 5135 stripped list @& MUGIIAERITHHIR, HA
. LA SR B — AU, EAEL BT S AR, R — A A (. X
HWRE, WAEAEHR I — S TC FRBR R B E R AR, 9ROl R T XA O 2R
(e Sue Ny ety &

A B A N EES 07, A FEESKIWE I 755 C07). ElaRs 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 )

FRRULH , )RS AL A —F (iS5 mA R RiES) .
LA O T TR 2 expression WG 4R(H. Hrb if IBAZ AR QRS E TR
expression H&TEME MR EHMARI LR F,

A s AR SR BRGSO, St T DASE B RO 35S AR AR AE R 1 — e i
HRRBIEAES, AR AS:

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

Hp for. . iniBMEE TRERIINTY . XEFIPFERALAMFEER, BEfSN A a kD,
1M ARERBFHAT. XA~ sequencel PHIGCE, sequence2 XMLIFIRET . sequence3 XA
sequencel fl sequence2 HICEXTFFIEH T

Ay, SR A2 AN I ) Python U4

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.

XYL, WA ZA for. . in iBMMBCA 1€ B4, b 4R E K0S I P o EZ R el ansg
YRGB 3, B A ka0 A R e 9:

'abc!
(L, 2, 3)

>>> seql
>>> seq2

Q)




> [(x, y) for x in seql for y in seq?]

>

(ra', 1), (ta', 2), ('a', 3),
('b', 1), ('b', 2), ('b', 3),
(te', 1), ('c'y, 2), ('c', 3)]

KT AL Python (A5, MR expression KA MITH, WX TCH ML NIFESFEERK. T
T — ) e G UE IR AR, 58 I IERRAY:

# 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 R R R A 5 R A TR R R R S8 Y R S SR R Al — M, T A At al& [l —A>
AE IR [ B s A Gl o

ICEEN, ARCZXAAE Python HI C i Jil L il s AR A T, X IERR B AR B R A B
MIFLA v 25 ). 2R EENE return KakamE, oA gl BN SR M 4 . 2 IR ]
R R RS 2 B — AN ALAT fir 4 SRR — A4 Y i As i . (H02, WPRAEIR — e B A st
JRTRAS R S AR AR S VR REAS AR H SR By E RS AR ka2 A g TR A Y s Atk
ITAT AR BT PR 1 PR AL

X HLA T B A Bl R HOR B

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

(ERT5 T yield SRS HIBBUAR A A B HE: Python ) bytecode 43363 £ {EAT IO A I BT
PR TR AR AL 3.

R RSB, R SR BRI, TTRLE I SR A sk AR 5. 24
F7yield Rk, AMALHIL L WO, #IR return £k H, vield Al return BOAMX AL
T, Bl yield MMEREMBWIGPRS SHRIHRRRA LR, 16 R YORAENRS _next__(
DrEEHIN G, RS ALIT

AT generate_ints () AMAIRAL:

>>> 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
Stoplteration

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

TEA e R, return value &AM _ next_ () FEWHE StopIteration (value) F7
o —HHXANRE, SRR, PRI S, AN S T .




AT AT 5 1 OISR S A RS AR, UL ML T i Ay S 90 L DA R R
Wi, WIDUX 2SRRI %: JE self.count # 0, SKJEI count (). AT, T
ST AR S, 5 AR T R AT .

A3&1E Python g FR IR ZE {4 Lib/test/test_generators.py AR ZIEHAWBHIHF. X B2 D4 NS
SRR 0 v s

# 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

JI5MPIA~ test_generators.py WHIBI T4 T N 25 HE (8 NxN AL FilcE N D25, A2
*’l‘)%ﬁ%ﬁ% CHTI—AY), VAR EL R Lk (76 NxN AAREE 25 Bl th— R R B AR E id B % 50
HEER) B

4.1 4R EEE

£ Python 2.4 J Z Hilf A v, A plits Kb it — ELVR A LR i AR Bl — A8, il 2
AR R B PATI M ) EAL B R . AR PABGRSEBUX AN IIRE, 1R B 5 — 4 RAs S el
H— WA E T MBS AT AEXT R, ER X AR Bk

1 Python 2.5 HU —AMa] BAARFELAL BB 45 AR AR IO T i . yield BT — ks, iR [ml—A~u] ARS:
AR R B TR I (L

val = (yield i)

FRBARIEALEE yield RIKARMEAIRME, SREPASE IS, wig ERpslr—=r. 53R
WA, R HEICEA AT ZHE S, BHRSERS— .

(PEP 342 fif T AR, Wit2 vield FhaUn AR, KRk i Ire i g Rk
il EEWEIRAIAE val = yield i, {HR2BHESRMERII G LGS, wig “val = (yield i) + 12%)

A PAYJT send (value) () <generator.send> Jy VA [n) A2 i AR (o IX N7 VAL WRIZ AT A2 A i AURS
RIG yield Kb REIRHEME. WERFAEER __next "k, " yield () £k None.

DA AN B RRIOIN 1 THEAS I AL R AR

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 R ) — R

>>> it = counter (10)
>>> next (it)
0

>>> next (it)
1
>>> it.send(8)

Q)



https://github.com/python/cpython/tree/3.9/Lib/test/test_generators.py
https://www.python.org/dev/peps/pep-0342

8

>>> next (it)

9

>>> next (it)

Traceback (most recent call last):

File "t.py", line 15, in <module>

it.next ()

StopIlteration

P yield (REMMESIRE None, FrDMRRZE R EX MG . AEAERIBX P vield HIMH,
BRARIRTE send () JeME— B RS AR A2 il B8 LA 735 o

BT send () ZAh, AINEREA WAL T ik

« throw (value) MIFFEAMAR NI L 25 X570 AL A TR H yield ik
A

» generator.close () &AM H TR GeneratorExit FHRGTHREN . LB 5F
WF, ARSI E GeneratorExit m{# StopIteration; fEXASEH MEH AL #E
AEER, 4% RuntimeError, close () W4FE Python k3 o] e #s [l A B 2% 0 B i
Jii P

WRAREAE GeneratorExit EAMBEEEHAN, FAWMHEMH try: ... finally: 4HkK

% GeneratorExit,
XL AR BRIV 2, LA MR G B A T E A T R A R, ORI .

AE AR T AR PR, —FPE) U I e P R DA — A, RE M — TR
th (M@%ﬂlﬂ‘gmﬁ%ﬁ/\, M return IBAJERE) , TR ASEA, 1B, REERZAFEWHLTIKE
(yield iEH]).

5 NEEH

AT AR B A 20 R B e 2 A0
Python PN B AP~ EL map () F £ilter () BT AR s 2k 20 AR

map (£, iterA, iterB, ...) RFI—AuP))Fslnykias £ (itera[0], iterB[0]),
f(iterA[1], 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']

AR ERAB R A ) e T 3R B R R ROR

filter (predicate, iter) iR[ul—/vikd[Jjfyo il 15 E AR CR ARG, FFI2HES 20
REFHML. predicate (i) J&—MERFE &M TR I FAAREG B REL £ilter (), 15T R AL
MR 1S

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

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

Xt A] DA s e S X




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

enumerate (iter, start=0) WHFAERXRPRIICR, KRR S NHE (M start TriR) Hl
JCRMAME T

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () F# T 751 F T 10 %8 B HEE S AR IR T b

f = open('data.txt', 'r'")
for i, line in enumerate (f):
if line.strip() == "':
print ('Blank line at line #%2i' % 1)

sorted (iterable, key=None, reverse=False) &¥F iterable T TEWLET]—PoFEd, RE
HOP IR [ 255 . o key Fil reverse 8 2 1% 3245 PTG H 11 sort () Jriks

>>> 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]

(WHHER SRR AY3HE 7 2 I sortinghowto., )

WEKE any (iter) Ml all (iter) XEF—PIAK RN FNZIEE. any () ERER G
EAICE NEMRN True, 1M all O FEFTAICRNERRN True:

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

True

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

False

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

True

>>> all ([0, 1, 01])

False

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

False

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

True

zip (iterA, iterB, ...) MEPATERRXTZ PEBURA STTRAMIIERIF R
zip(['a', 'b', 'c']l, (1, 2, 3)) =>

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

TZ?FX%FEWﬁﬁ]@~/\ﬂ%§#Illtfi_lilﬁﬁﬁ'ﬁ*%ﬁ'%/\ﬁﬁi_ﬁ%%' MR, A TR R I o2 A
KR (XN BARARBEM R, 2L lazy evaluation.)

XAEARGRBO N T REMFE R AE ARG AR AE AR R KA —2, IR AR R K2
R TR AR G []

10



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

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

SR, AR 2 X AR O, PN A A K BB AU U RS S . REWREZ Rt
R B BRI FE IR A MR R AREE G X AR S -

6 itertools &R

itertools BEHAL SR 25 B AR AL R A G EAE IR AT ML B3 RN ix A
BRI

XML B R RO BT LAY ALK
o NEA B EREIEDH LRI K%L
o BRIBARTCEA A S R AL
o B RE A A R RR KL
o kAU L 2 A R A

6.1 SIEHFHRIENEE

itertools.count (start, step) R[E—NESHTLREGET. ¥IIEEEAN 0, [HIFFEGAH 1, 7
LT PASE & ) i (B (1] i

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—(3 PR M BRI RAGEIA, Fak [l —AHE 7 A AW IR A5
FEARHE A . Bsfa S EIRER X ITER.

itertools.cycle([1, 2, 3, 4, 5]) =>
i1, 2, 3, 4, 5, 1, 2, 3, 4, 5, ...

itertools.repeat (elem, [n]) iR[E] n RITHRMLMITE, 24 n AIELER, & BITEEOR T RAL TR

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, ...) BEZTEHENTERIRENBG A, BIHLREE
LRI TE, AEEF MW IrE R, iit—E 2T L, BERNEERITA f AR R4,

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

itertools.islice (iter, [start], stop, [stepl) R —AFri A ELEmT) 5 EIRR.
R LA LG E stop ZE0MG, B 2R RGBT stop MR TTE . ARBTG5 start,
AR stop-start DICE ;s WRARGE T step S50, At #HN 0% . Al Python B A7 ER A
PRV A, ARANBETE start, stop B step IXEESHH I 1%

11




itertools.islice(range (10), 8) =>
o, 1, 2, 3, 4, 5, 6, 17
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, ) AIAR il — AR BRI v ASREIES IR MR E A2 Al ST AR

fro AARARANTRIESH 0, %ME?%I 2,
BRI 2 B 5 AT TR, ERTAT R AR

7.

S il ﬂt%‘% T LTI AR I — > A, DA E PR AR HE

A —EAAS S O HAIEAS S EZ N

itertools.tee( itertools.count () ) =>

iterA, iterB

where iterA —>
o, 1, 2, 3, 4, 5, 6, 17,

and iterB —>
o, 1, 2, 3, 4, 5, 6, 17,

6.2 X TEMEHRLN

operator FHAL & —ZH X T Python #EA/ERFY K%k, H AN operator.add(a, b)
3k), operator.ne(a, b) (Fla '= bAH[HE),

id SRR TS ) .

itertools.starmap (func,

NI func:

iter) fREW

PAJ operator.attrgetter ('id')

(BRI FomiE
SEALIE; Qi

EHRA R BB R ] — AT, H HA X ek

itertools.starmap (os.path.join,
[("/bin',
('/usr',

=>

'python'), ('/USI'I

'bin', 'perl'),

/bin/python, /usr/bin/java,

/usr/bin/perl,

/usr/bin/ruby

6.3 EFETER

73 50— F 5 e BRI T — M A h e R T

itertools.filterfalse (predicate, iter) fl filter ()

HItE:

iR M A ik predicate 1%

& [1] false

itertools.filterfalse (is_even,

1, 3, 5, 7, 9, 11, 13, 15,

itertools.count ())

itertools.takewhile (predicate, iter) i&[HE]— Emtpredlcate

iR o] false, JEACARHIS K 2 k4%

RIES. -

[ true fJJCE . — H. predicate

def less_than 10 (x):
return x < 10

itertools.takewhile(less_than_10,
9

o, 1, 2, 3, 4, 5, 6, 17,

itertools.takewhile (is_even,

0

itertools.count ())

itertools.count ())
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itertools.dropwhile (predicate, iter) ¥F predicate 1% [1] true FMMEEFICE, FH Hig M A]
WO JUEEES AT

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) fEZWHMEMALE, RIGIRE data FP{FAH N HY selector
HIICE NERNITER; BT — B SRR B efs 1k

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

6.4 tHEEHH

itertools.combinations (iterable, r) iR[E—/EMREE, BiEA B AEREEP IS ITE
WA ATRERY r JCCAL AL .

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

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

(L, 2, 3y, (1, 2, 4, (1, 2, 5),
(2, 3, 4), (2, 3, 5), (2, 4, 5),
(3, 4, 5)

BT P IR RRRE T & AR R BT . Bilan, fE B e 8y 1 82 eTE 2, 3,4 5
SHIE. —PRMEKREL, itertools.permutations (iterable, r=None), BUH T30 BR
i, R T RER BN r (HES:

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)y, (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),

WAL r ZH00E, BB TEANRIKE, Wil 2 S rarocE.
R LR E S L A A TRE AL B AL, HABOR T KA 2 NAAREL:

itertools.permutations ('aba', 3) =>
('al, Vbl, ’a'), (Val, la', YbV), lbl, YaV, Ya’)’
(‘bl, Yal, ’a|), (Val, ’a|, ’bV), (’al, ’bV Ya’)

W—AJcd (ra', 'a', 'b') HELTHIR, [H2WAe ERER A A FEBAE .
itertools.combinations_with_replacement (iterable, r) EREN T —AFEBIFEH: JC

AHRICE AR . MRSF, D Icdlss — MBI IOR, AR Ao R ik
e,
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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

FESTIENEE — 13, itertools.groupby (iter, key_func=None), =2 & & 2% & .
key_func (elem) j&—~u] DIXFIEAUHHR [ A9 B A0 ST S E A pR 28 SRR A P2 X A (L
AL, BRI TR E S

groupby () MBMKHERY AT E AR SR A MIRME R TR, SRJFR I — K 2 BTy
BRI, B TC A AL B A DA SO BOX A SR T 3R PIr 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 () fBGE T HHRIER T AR RN AT ERIEEERT . EE, BREEER SR 0K
PEARTIEAR S, FTUATERRIEACAS 2 FIAHRY A8 2 R AR e REIL AU 1 92,

7 functools &R

Python 2.5 H1f{] functools BIHALE T —SU S sk g, WM BEIEZ — B N REWER A, R EH
HIRRE. XM A ) T HJ2 functools.partial () R

T R E S I B, A MRS A Bl 45 B 240, KA W R B A TEAR B R AL %
JE—/~ Python PR £ (a, b, c); MRELEEIE—NH£(1, b, c) FHMAYHRL g, o) 5 WHZH
REET £0 B—SEHE. OREIER SR mEB .

partial () ¥ %4 (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2),

BRI ARG, BrCARRER B XA SR AR 45 € S 801 function,
XA MR/IMEAR B i1

import functools

def log(message, subsystem):

(T oUakEs)
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(£ L£50)

mmn

"""Write the contents of 'message' to the specified subsystem.

[

print (' % (subsystem, message))

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

functools.reduce (func, iter, [initial_value]) FFEEHAER] SN2 FAE TTE FIST
e, FIVEABE TR B XS b func 2 — D2 WA 0K I 3% Bl —ME 1Y R 5.
functools.reduce () #HZERAREWHIFHNITTE A Fl B IHITHE func (2, B) . ARFEXWRE
=“A5t#E, C, iH func(func(a, B), C), AFHEXNEERAFMBLATTEAGIRE, Atkgks:
TREBNEAEEA A EARXS WRS AR ERXT R E2RNR AL, TypeError Bigmtailt .
WNSRFEAL THIME (initial value), BogiHVERIGE, HIEEITE 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, 31, 1)
6

>>> functools.reduce (operator.mul, [], 1)

1

WERJRTE functools.reduce () H{fiff] operator.add (), RELSHAIERXTG TG TR Nt
. X FMF AR L, FrPA Python A —ANFRIRAY N E PR L sum () :

>>> import functools, operator

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

>>> sum([1, 2, 3, 4])

10

>>> sum([])

A, S FAREZMH functools. reduce () WIHE, MHIHEH for THFRS TG

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 *= i

— KRR itertools.accunulate (iterable, func=operator.add) . BEHATFEFEN
FHET, TR T LB R AR . accumulate () 2R Pt 250 t T I

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
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7.1 operator &k

HIHIC 2425 T operator Bk, EWHE—RIN YT Python AR, TE KLU B RS
LR CEFRA N, ATLATARE A, 55— LEBAE Y ST — A B R R B AR

XA LAY — S p

o BB add (), sub(), mul (), floordiv (), abs (), ..
o« WHIEHA: not_ (), truth().
o (VizB: and_(), or_(), invert ().

o B eq(), ne(), 1t (), le(), gt (), Mge().
o WHIAXIS: is_(), is_not ().
ZTBERELYFR AT PAS % operator AL SCRY

8 /MF ¥ Fn lambda FKiksxX

95 PR BGUAAR AR I, RS T5 2N R B, i T eR el AR ORI A
USRAaE ) Python ALY i HAMAS R rh ity eR 28, AR — S AN S SR s AL

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

WERATAAEARTR LR R A, (Rl H O S . —DoE/NRE 7 2R ] Lambda KA, lambda
EZ—HUSHALA GRS RN, B BIE— R m kA A FE 4 kA

adder = lambda x, y: xty

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

F— AT RIR BRI de £ TERHRE LR

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

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

WP —FhEE 2 BRIE? X2 — XU D Fl SR 2 (] Lambdas

XA — A2, lambda REREE LI BREARHR SZBR . sRAAISE RN RENS 11 Bk i 263k 52X
KEE, REWREIRAREMTZE 1£. .. elif... else WL, B try... except ifHf. WK
SHATE lambda B PR Z FHE, IRERASEFRBNS TRIAETHEART 2. ARAETRIE R 1
UMM S/ I FLE Y

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

VRATLASF I, AN i A6 b ) R B 2k ORG24 (AR de £ i) 0]
PALEAR DL B B

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

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

AR A —A for IR HL:
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total = 0
for a, b in items:
total += b

s B sum () Al AR R

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

W2 functools.reduce () METEF DASIEMHL S AL for JEFAAIE.
Fredrik Lundh % £ 7 DA —2H 30 WS B4 1ambda 4
1. 55—~ lambda pR%Y.
G AR U HTIX A lambda FE35 T T4
PR — X ERE, RS — MR B 4 5
X%, XA lambda 25 i, def 1547 .
ABEREE .
FARFE BEAOX LERIN , AR SE A ARG REX A B lambda (1 KUK 2 A2 AT

wooA »N

9 {&iTic RFNEH

VB SR AR N SR AR SO R AR 45 T I, SEIEANHrB): Tan Bicking Nick Coghlan, Nick Efford,

Raymond Hettinger, Jim Jewett, Mike Krell,Leandro Lameiro, Jussi Salmela, Collin Winter, Blake Winton,
0.1 fiZ: 2006 4E 6 A 30 H %17 .

0.11 JiZ: 2006 4F 7 H 1 H %A BIEPSER.

0.2 fi: 2006 4 7 H 10 H % 7. FF genexp 5 listcomp P45 & —h—. BIEPFEEER,

0.21 fi: MAT tutor g5 2 @Y B 2 225 301

0.30 fi: @i 7 A K functional BN, i Collin Winter 85 ; #5774 5 operator FHL) fij K
AN oAb B

10 5|30k
10.1 & A SOk

Structure and Interpretation of Computer Programs, Harold Abelson, Gerald Jay Sussman 1 Julie Sussman
F. A SCAI, https:/mitpress.mit.edu/sicp/ o FEXFTHEMBIARZMEFRHB o, BRI =2 e T
PP FIR AR AL RE N r Bt i . B 7R BIR ] Scheme 155, (HH X sy AR £
BT IR [ RRE T R XA 1Y Python AURS

http://www.defmacro.org/ramblings/fp.html: —4Mdi f Java 75 B (1 sR B G AR S AR N2, AR St
B

https://en.wikipedia.org/wiki/Functional _programming: — 4 1) e Z 4R AR Y Wikipedia 45 H .
https://en.wikipedia.org/wiki/Coroutine: WpfE2<H »
https://en.wikipedia.org/wiki/Currying: R AL H .
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https://mitpress.mit.edu/sicp/
http://www.defmacro.org/ramblings/fp.html
https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Coroutine
https://en.wikipedia.org/wiki/Currying

10.2 Python 3%
http://gnosis.cx/TPiP/: David Mertz 51 () 5f—2& Text Processing in Python, “Utilizing Higher-Order Functions
in Text Processing” ARl /i T SCA AL FE) bR F g i

Mertz A7 IBM [1) DeveloperWorks 3 i _F#15%F eRE X g i 5 T — &5 3L 3 fF3CE; S0 part 1, part 2
HI part 3,

10.3 Python 3#4

itertools B0y,

functools B3Ry,

operator BEH RS,

PEP 289: "Generator Expressions”

PEP 342: ”Coroutines via Enhanced Generators” iR T~ Python 2.5 W81 A= il g 4514
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http://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://www.python.org/dev/peps/pep-0289
https://www.python.org/dev/peps/pep-0342

#5l

P

Python #EFEN
PEP 289,18
PEP 342,8,18
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