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& A. M. Kuchling
FAA 0.32

ASCRYHEAEE 24 1) Python pRECZRAEIE G, FERRBENIRFENT RN A2 )G, R B0 Python H 2T bR
B AR E D iterator £ generator A S AH 56 EAHLUN itertools Al functools 4.

1 @R

AFEN G RECR AR AN S . AR 2] Python 1 F 1R, Pk AT B AR & R 5.
G RETE SRR AL AT LA 2R AL FL A e -

o RZFMmEE A E RN, Irgfrse &R SR EIUERL R M A TS . C.
Pascal - & Unix shells £} 2B ES .

o A8 AHWIRES T, RES A DORER 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 Y SERAE ISR XMRIA AHVRES, HREME ASE A7 2SR R ANE 24> ik
AHYJTiE. Smalltalk I Java HZ I X GAYTEF . C++ A1 Python SCRFIIA S RAAR, (HIFA i ]
o2 JH T Fe) 0 B

o BB AR NWARE— AU RS — R VKA. FRAEE DL N, B2 AT 4528, X —"14
TE I AW A SE N ERRAS . F AR EEUEF A ML K% (Standard ML, Ocaml PA K
HABAZRR) F1 Haskell,

— BB RO BT PR — AR R e 7 2 X 2L AR IR O R G SRR AL R M. HoAt
2 E F SR LM [ 92 750, Lisp, C++ Fll Python #2 ZATE T 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

AEREGRRT L, f AL RIIREC 15/ MBS ATE AR, BB S A
TERIBIBR B, SCERIE SEM ARG, kA1 ik B BRI T A (. 524
PP B RCR( “AERC . R R EER R G BRI T S A0 Bt
O AT KT A
SRS RN, DB TR a=3 B c = a + b CHIRITELR, (LR
BRI, LA, G RS Eokot S B S TR 2N F . £ Python HL, il
BH print () sl# cime.sleep () A LRI ML ©IIMHIE AT BIMER, mBFREAR
BOCFAST .
B S U ) Python R IR SR BIR I VO SUEMLIIORIE IR, Al 2 ObgoaEt b
(08 1, RSAEP BB HGRIORE . LA, BRSOV 2 O St (R 2B
LA ILRHITE.
B AR T L R TR SRR RESOR R R BUNICE, I BRA IR TR
BELL IR A PRSI — AT, DA ORI . BBk i o
AEMBIM IR S, LA S0 B T AC30 . £ Python HLRAT BLIDTHAREL ISRt Aok , 20
B (R FHBPFEEL, JF A0 oS MR X %S P R AL
ORI TR R A BRI 00 Ay A IR XG2S i i A 7 S
ISR LA

« TAIEN].

- L.

.

¢ 5 TRANA.



1.1 F23CiEeA

—AELE ML, WERCA IR s EGURR F  IE R AR X B2 5 2

MRAISE], FFFEE X AL B e IR AR AR T IAER B . ORI I KRR AR, 5 AR
Fr i AR, ol B s — R e IR AU SR 515 I AUE B R B R A, X B H AR
—AREEIER , UERIRR X A AT RERY A AERRES IR RRAYER .

UERARE P IR M AT BRGSO R T AR o, i 0 T AR AR e o A A Bl LA R . 9
JEXHEATAU , ARV AT AU AT AT AL 7 XA Y DASRAT IR A R [ AR S B X RN Y S, 4
BB RIRE PR, XMEAER A L, ARV IZS SRS

PRFGUIR AL Z P DAESH BRI, 2 PRSI B X AR B s TG ] fE 2 BRI E Ao LI AN AR
i, AT EATAT AT AR BT IAA

AERYE, LR R IER ARG R bR 220 MEY , 17 HLAN Python B Jo . RIGEEHUN 2B AR
FPRRR B LR AIE R s — AP SR 20 ORR e Y IR PR ] S ARFE BER, HL, R AEE B3R H R
(EAIRRET (Python e, XML b, WYids) MYIEMPERERSHIENT . RIGEIRS i Al — ANk
B, BibiER e — s HimaAE 72, AR RIS VRIEN] AR A IR

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

F M Python f)—MEFHE, 95 R BRI BRI kS - 11U

AR N RR BRI R XX AR AT . Python iAfUARILIUHF __next_ ()
T BATEAEZ SR, RPN — iR NSRBI EA TR, __next_ ()
2 stopIteration i, IRAUASARMIRA IR T84 BT R — N Hh o BREC TR A 25 A0S -
WEM iter () BTN R KXER B — MRS BRI AFSOCR, ARG ST
EACH MM ) TypeError F9 . Python A LA A BRI SRR, SR LAY 51 20 7 4t
R ARG AEA MR, A B IFRAE iterable.

ARAT AT B R ACAS i 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 /DER A nEACRIXT St Ty, Hp i E A e for Fiha, #EFA for X in ¥
Y B2 | B EAEE, BEAREE iter O QI MNERRR. UFPIFSREREN:

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

for i in obj:
print (i)

HPAM 1ist () 2 tuple () XFEHIHIE R BT AR B AR S 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 P E PR BT DA 32 B IR AR AR 240, AR5 aR o] e b 5 R el e/ NI JC 3R
"in" fll "not in" BAEMCRRAIE: WIRAEAEAELE (UL iterator 3R ] (BRI AR B X p9IE, T <X
in iterator Sy EL, RER, WRENRGLICRA, X ABIRMKBE] M max () Mlmin () KZHAS
R ARICER X WA BEREA . "in" Ml "not in" BMERHERKIEA LR,

HERAR RGBS AR PP ATk s B RIBUAT— A e RN TE, BRAREERAA, SCE B S0
AR Gl AR X LE BN TR, (HRACRR DU ARG T _next__ () Jrik. eRBCTREFBLINAER
AR, WRAREO FIAR R BAR TN R 0, b2l s ) — kAU

2.1 ZFEHENRMEIESEE

HATC MBS RMICH RN . SEbr b, Python AT ATFAZEAL, LA 455, & A 333
JESES Wi

XPFHI I iter () 2R l—Si oy By B ) s s

>> 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}

Q3




(£ L£50)

>>> 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 U W N

e

TEEEM Python 3.7 JFUfy, =7 ML F) i Iy WP — & Al AWURF— . SE il A A I B0 B — 5, BITAR
[F] ) S B AT BEA — L

XFFHAE iter O B2, (AT St R IR AR TIE . AnRAR Fak Py (e SR
PRATART AR ] values () B items () J{AMEIGERIE L.

dict () MERET LA — AR, RFRIE—ARAY (key, value) JEHAIRIEHEIA

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

SCP AT DA readline () Rilipy, EEIZTRICAH AT, XERE VK] ABGX FEEBOCCH
AR

for line in file:
# do something for each line

e SERIDV NGB DIIRSE SR U ES T VSR ST/ SSE i P

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

3 ERSBRIEXTIIIREST

AR AP RE WA BN, D SR ANCR AT AR, 2) ST AR ICER T4
B, 55— AFAFHsIE, R RER R AT RIS BT, ORI B A E TH
FhFH

ST U s Ik (1775 + listcomps” H1”genexps”) 1EXSEEAETMITRTH , X MRAAEE H R
A REFP i 7 Haskell (https://www.haskell.org/) o ARATPAMIVA S AU 24— FAFER I O IR 25 A 74

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

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

# List comprehension —-—- returns 1list
stripped_list = [line.strip() for line in line_list]

PRATAIN L2 PRI " £ RPEURFE By 0



https://www.haskell.org/

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

W) R, RG> Python 5135 stripped_list @& MU ERITHHIR, HA
g LA SR B — AU, ETEL BT AR, B — A A (. X
HRE, WAREAEHR I — TC FREC R B R R R, 9 R Ul R T o XA O 2R
R A2k

AR A EEE S C07) . ARSI 55 0. LR ECh:

( 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 )

FHRUH, PR S SAA PN S A —H (TS AR RS ).
XL W TR T E 2 N expression WG 4kMH. b if iBEAZABER; A1R LA I IE
expression HLAEFFE AT AR 2R 4.

Ak SR B RS I, A tn] AR EVR e B AR5 o AR AR A B B — i3
FRB R, TAX A5

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

Hp for. . . in 1BAEE TR EE P o XA FH DR, BTSN ARG TGk,
M AEFRI AT X454 sequencel FIIUITE, sequence2 SN KFFUR#HI] . sequence3 SRR
sequencel fll sequence?2 [HILEM UG FH o

B, SIS R Y Python fUR 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.

XYL, WERAZA for. . in iFAMBCA 1€ iHA), it 4R H KPS Ira P A R el ansg
VREGIIASFIRAC BN 3, A2 H 98I 2 K B2 9:

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

K T AL Python (B SH, WIMR expression KA MITH, WX TCHMMEMIESHEEEK. T
T 5 — ) e SRR AR, 55 A IERRAY:




# Syntax error

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

# Correct

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

4 HpizE

A R R R AL S 5 2R A AR R R R A Sl Y e S SR ] — M, T A B i ] — A
AE IR | B A A s Al o

ZIHEM, ARE X UNTLE Python I C rh J K 1d e B AGE T, X IR B 2 A5 — R 8 ey AL B
WFLA v 25 1A) . 4R EENE return Kk my, JEil e S SR R TR M R/ . 2 )RR A
B BRSO 2> B —ASBT AL fi 4 2 (A M — LA SRl A & . (H2, WRAEIR th— 4> s B A 3 4
JRTRAE S QAT WR? JSRAE S5 VR RERS MR Y BR ER i) Ly R IR ST e ? ok i e 2R s BT S AL 5 At
AITAT AR AT PRI 1 R K

X HLA 1] B A il e K0 1

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

RS T yield JC4# 1Y pR BCHD & 2 LA BR AL Python 1) bytecode 413 23 1 2 125 Y B A il 1) -
BT RFIR AL P o

AR —AE s AL, BRI B MR, TR [l SRR A BUAS PO 2R e A 5 . 243k
1T yield FibAHF, WA 1 M, 98 return FBA—Hf. yield fl return KW X HITE
T, ik yield MIBHEA SR MHITIRS S HE IR E B E. £ T REAAERZ _next__ ()
FIERIIHE, BB AT

XHEA— generate_ints () ANERHI R

>>> gen = generate_ints(3)

>>> gen

<generator object generate_ints at ...>
>>> next (gen)

0

>>> next (gen)

1

>>> next (gen)

2

>>> next (gen)

Traceback (most recent call last):

File "stdin", line 1, in <module>
File "stdin", line 2, in generate_ints
StopIlteration

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

TEA A R, return value &fiZ M _ next_ () FE¥EMWHE StopIteration (value)
o —HH XA, s REGSHR, BRI AR 1k, A RS 2 AR BT .

AT AT 405 B CZRIR B A Bin I RCR , A B i T Jerils A8 B A A S ) 1 D1 A8 B AP ok
Fean, mIPAIX AR [l — g5 F: 4 self. count I H 0, #RJGHIT count” (). SR, XFF—A
R FAREE A, Bl MM BB S B .

{5 AE Python PG E T Lib/test/test_generators.py FAARZIEHEAMAYH] 1. X B2 — A
SRR R vk R e



https://github.com/python/cpython/tree/master/Lib/test/test_generators.py

# 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 WHIBI T4 T N 25 (6 NxN fHLAE FilcE N D25, A2
*4?K%%ﬁ%ﬁﬁ,M&%%ﬁﬁ%%(EMN%ﬁﬁi%gﬁﬁﬂ%ﬁﬁﬁﬁiﬁ%ﬁ%?%
HEEK) B

4.1 EERRERBE

e Python 2.4 K Z i iAo, Az pleas = it o — B A R R Bl — Ak AR, siica I
AR R B PATHY I ) E AL B 5 R . AR AT DABGRSEBUX AN IIRE, 1RE a5 — 4R Bl
e GV EERIVRC I GO RIS DOF SN IEVES e YR (s P/

1 Python 2.5 U —AMRIEARFELAL 8 40 A AR IO TT ke vield 28 7 — Nk, R [ul—A>n] PANRKS:
AR R B TR A

’val = (yield i)

FAUWRAEAL Y yield SRR AR R, BRMNE BT, SR ERBr—r. 5 A8R
WA, R HGEICEf ARMRTR 25T, SHRESERS— M.

(PEP 342 fife T HARRRN, Wl vield FahsQbiadik, Bralkid b B o g i (i XY
il EEWEIRAAE val = yield i, [H2BHESRIERIEM EFGS, WifR “val = (yield i) + 12%)

n]PAJEH send (value) () <generator.send> J7¥A a4 g A B H . X ¥ESIKE PATA LA AR
)G vield FhRX R I ERME. WRHHWEL __next_ " F ¥k, ~yield () £ik[A None.

RXHA AR RN L s, I 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 E R €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>



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

(£ L£50)

it.next ()
StopIteration

P2 vield RZMHME SR None, B PARIZE @A MEIL . ANEAERIKX P vield HIfH,
BRARIRTE send () JeME— B RN AR A2 i B8 R 735 o

BT send () ZAh, AINEREA WS HARRY T ik

e throw (type, value=None, traceback=None) I T4 MWW E RE; XTRESE
AR A TR R yield Fakaili .

* generator.close () &AM H BRI GeneratorExit FH REHREN . LB 5F
H, AU S GeneratorExit B(# StopIteration; fFEX 5 # M H Mib 3
AEER, 4% RuntimeError, close () W4YE Python hy 3 vl e #% [l A B 2% Y B i
.

WRAREAE GeneratorExit AWM EE AN, AWM try: ... finally: 4HK
% GeneratorExit,

XL AR BN, LR e A BRI (Y (i S AR 7 A I TR, SRR

AE AR T AR PR, —FPE) U e P R DA — A, RE M — TR
th (Ml%%ﬂlﬂ’gmﬁﬂ”%iﬁ/\, M return iBAERE) , TR ABEA, 1B, REERZAFEPHLTIKE
(yieldﬁ%ﬁ]a

5 NEEH

FATAT VA b A G o 2 Y eR B S 2 4015
Python P& P ERE map () Al £ilter () ST AR A 2 U R

map (£, iterA, iterB, ...) RFI—AuP)FHIRENRE £ (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']

PR ERAB T A 9 2 T 3Gk B R ROR «

filter (predicate, iter) IR[El—A il [ 781 ol 2 4552 A PR LR RIE g, RIS 2h
REAHML. predicate (iFiA]) J&—MERFE KM TR B REG ZMEHRE filter (), 151 E UL
AR — SR

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

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

X AT PAE 8 et ek

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

enumerate (iter, start=0) JWETERIGEHHITER, RIGRECEETTE (M start TF4E)
JTCEPMAR T -




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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () Tl 5 F 10 50k B4 E S I T s

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) &¥f iterable T ICEIWER—PHFET, K5
HEF R M 255 . o key Fil reverse ZHL AL 45 T Q@S 3R sort () Fik. -

>>> 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]

W HE SN2 7] 2 W sortinghowto . )

WEKE any (iter) flall (iter) KEFR—DAENANRANEFRZIEE. any () FEAEX S PE
E— TR NEMRN True, MM all O FEFTAITRNERIRM True:

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

True
>>> any ([0, 0, 0])
False
>>> any ([1, 1, 17)
True
>>> all ([0, 1, 01])
False
>>> all ([0, 0, 0])
False
>>> all([1, 1, 11)
True

zip (iterd, iterB, ...) MERDAIEAXIG BN CR AN EFH R

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

EHASAENAFBIHE— DI FIF N IAER [ AT A AR S, R e R4l
SAEIRIE . (XA AR RARARIEM TEHETTEE, 20 lazy evaluation.)

XA BB T REMFE R aE AR g R AEART R K A2, R RIEIRRA K EZ A
FRAEH ] IR AR G [F]

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

IR, VRBAZBESRIX RGO, PN I A R AR S P U GRS = T . X EWRE Z IRt e
TR B E T TR I KR R REE XA~k AU -

10



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

6 itertools ik

itertools Bl AR B I AR R AL A 2 (R BRRO R, 572 F SN B T A
BRI
S3e /M L RO BT DS L2

o INELATHOZE R A5 OTHEBT A 25 R B BRI

* R RATTE B L.

o HEHUHANE AR I AL

- B AR

6.1 SIEHRYENEE

itertools.count (start, step) iRl FHICIRESRSL. WIREEAN O, EFEGAN 1, 1K
HLVEHE AT DA & R A6 (A 8] -

itertools.count () =>
o, 1, 2, 3, 4, 5, 6,

itertools.count (10) =>
10, 11, 12, 13, 14,

itertools.count (10, 5)
10, 15, 20, 25, 30,

T, 8, 9, ...
15,
=>

35,

16, 17, 18, 19, ...

40, 45, 50, 55, ...

itertools.cycle (iter) (fF— BRI T A RATE AR, FIE Bl —ASAEP A e I A
RO . BB S TR T T .

4,
4,

5]) =>
5, ...

itertools.cycle([1, 2, 3,
1/ 27 3’ 4’ 5/ 1! 2’ 3’

[(n]) &ME n WHHRBLIKICER , 24 n AFAERE, R BB IR .

itertools.repeat (elem,

itertools.repeat ('abc')

=>

abc, abc, abc, abc,
itertools.repeat ('abc
abc, abc, abc, abc,

"y 5)

abc, abc, abc, abc, abc, abc, ...
=>
abc

itertools.chain(iterd, iterB, ...) BZTEHENTERIRIENKG A, BILREZE
EREBOIIAITTE, A _MNIrE R, it—E 2T L, BERNEERITA @ AR 4.

itertools.chain(['a', 'b', 'c'

a, b, ¢, 1, 2, 3

itertools.islice (iter, [start], stop, [stepl) iRE—A i ARIEALSY) A EdE .
i H R EG E stop ZETE, BB BRI stop MEIIICER . WRARTRML TR ISR start,
WRA53) stop-start DICE; WRARGE T step 240, FAR BN CE . Al Python BLAYEAFER AN
IRV A, ARANGETE start, stop {35 step iXLe 4t il 1155, -

itertools.islice(range (10), 8) =>
o, 1, 2, 3, 4, 5, 6, 7

itertools.islice(range (10),
2, 3, 4, 5, 6, 7

itertools.islice(range (10),

2, 4, 6

itertools.tee (iter, [n]) AIDARHI— AN BRI n A BEGEIR [0 RIE g A R kL AQ
fro ARARATRMESH n, BOMEDH 20 AR AR TR RO IRIE AR A — TR N, IR IAE R AU He
BRI B T NAT RN, FERTA RS, AR S A GRS 2 A
o

11




itertools.tee( itertools.count () ) =>
iterA, iterB

where iterA —>
OV 1’ 2/ 3/ 47 5’ 6/ 7/ 87 9’

and iterB —>
O! ll 2/ 3/ 4! 5’ 6/ 7/ 8! 9’

6.2 X THRMERRLN

operator FRHAL & —4 X T Python #AEAFHI %K. LAl operator.add(a, b) (HEFAEME
3), operator.ne(a, b) (fla '= b#[A), PASk operator.attrgetter ('id') (R[AIFEEL
id SRR TR RS ) .

itertools.starmap (func, iter) fiEnEMAXTREEN R B —ASTCA R, H BA X 2T 4AE
HSERWM 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 T4

itertools.filterfalse (predicate, iter) fl filter () #Jz, IR[FIFFA L predicate 3 [H] false
HICER:

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

itertools.takewhile (predicate, iter) i&[E|—E il predicate iR 7] true )G % . — H. predicate
R[] false, A K HZ LG RNES . ¢

def less_than_ 10 (x):
return x < 10

itertools.takewhile (less_than_10, itertools.count()) =>
o, 1, 2, 3, 4, 5, 6, 7, 8, 9

itertools.takewhile (is_even, itertools.count()) =>
0

itertools.dropwhile (predicate, iter) fE predicate j& |7 true IR EFFICE, FH Hig R A%
RXTER AT R EER .

itertools.dropwhile (less_than_10, itertools.count()) =>
i0, 11, 12, 13, 14, 15, 16, 17, 18, 19,

itertools.dropwhile (is_even, itertools.count()) =>
i, 2, 3, 4, 5, 6, 7, 8, 9, 10,

itertools.compress (data, selectors) EZWH AR, RIGIRE data YPAFAH N H selector T
FIICE NEMITE: B — DB ARFE S 0 B 1
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itertools.compress([1, 2, 3, 4, 5], [True, True, False, False, True]) =>
1, 2, 5

6.4 tHEEHH

itertools.combinations (iterable, r) 1’2@*/1\1%4&%%7 THeS B AL Ir ot E
RIPTA RTBERY r TTCH A .

itertools.combinations([1, 2, 3, 4, 51, 2) =>
(x, 2y, (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) =>
(1, 2, 3), (v, 2, 4y, (1, 2, 5, (1, 3, 4), (1, 3, 5, (1, 4, 5,
(2, 3, 4y, (2, 3, 5, (2, 4
(3, 4, 5)

A TCHPRITCE RS T & AR SR EABATRITY . Filan, 76 B eFHEee 1 SR aHF 2,3, 4 5
SHIM. —PLIAYEKEL, itertools.permutations (iterable, r=None) , BUJH TR T 7 FR
i, R AT RERAC RSN r RS

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

(11 2/ 3/ 4’ 5)/ (11 2/ 3/ 5’ 4)/ (11 2/ 4’ 3/ 5)/

WERARASRBE r SR, BRI RIKE, Wil rarocE.
HRX R B A T RER AL B AL, FEAZOR T R 2N EAEHE:

itertools.permutations ('aba', 3) =>
(VaI’ Ybl, VaV), (Val, YaY, b ) (VbV, ’aY, YaV),
('bl, Val’ ’a'), (Val’ la" b ) (’a" Yb" la’)

[Ffl—AJcd (ra', 'a', ‘b)) TR, HEWA D FAREAFIPALE .
itertools.combinations_with_replacement (iterable, r) HREUIILAT —AFEBIEH: G
H TR AR . MRS, A ICHSE— L ERIR TR, NETERERE Ao R uiE
HE. :

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

(2, 2), « 3, (2, 4, (2, 5),
(3, 3, (3, 4), (3, 5),

(4, 4), (4, 5),

(5, 5)
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6.5 ATESH

RETIEW HRIE —PDHEE, itertools.groupby (iter,key_func=None), 2 E 2= K 3.
key_func (elem) sg—/NA] AT EACAR IR [B] 49 B o 20T B BE 1Y sR k. A R AR 42 it ix A~ R E
PREL, Btk NItz e .

groupby () MK AT BT R g E R G HFEER TR, RERE—NKE R 2 (THm
BRI, B TCLH AL AR DA BN B X AN B TT 2 T 2 R A 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 I A RN AT ERIEEERT . EE, BRI ER SR 0K
PEARTIRACR S, BT AERRIEACHS 2 FIAH R A8 2 B AR SE i REIR AU 1 AOEE2R

7 functools iR

Python 2.5 H1f] functools B & T —LE B ks, RBTRBHEEZ — D 2 REE R A, R
FIRREL. XA A ) T H 2 functools.partial () M.

YT R BRI I S AT, AR S A il 25 w0250, FEA MR IEPR k. %
JE—> Python pR%( £ (a, b, c); MRABEEIE—DH (1, b, o) FMAIHEE g (o, o) Wikl
WREET £0 B—NSEHE. XitEriEm SR mEy 7.

partial () ¥ %4 (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2),
BB AR ES, B DARBENS B X AN S5 DA 245 3 25001 function,

XA MR/IMEAR B 1

import functools

def log(message, subsystem):
"""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_valuel]) ¥FEHifE T AT R0 A TCE AT
BAE, HIEANRE HAE TR AT AL b fune WAE — DN EZ W TCER IR Bl — MBI R 5L
functools.reduce () #ZERILREIWHIFHANITTE A Fl B HITHE func (A, B) . RIFEXIHKE
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=AItE, C, IH func(func (2, B), C), ASHEX AR ICRAGIH R, WIbgksE
T EHBNHAEREA ARG WERE AR AR E SRR EUEME, TypeError AL
AR T HIMH (initial value), ESUNEERIGE, BEUREIT 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 wvalue

>>> functools.reduce (operator.mul, [1, 2, 3], 1)
6

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

1

WHRARAE functools.reduce () Hffiff] operator.add (), RELSIEWERITL P HIITH TR T
k. PP OLAEE L, B PA Python 45— NRRIR I P B PREL sum () :

>>> import functools, operator

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

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

10

>>> sum([])

0

Ak, SFARLZM A functools.reduce () BYHIE, HHHER for THFRS M

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

— A EHI R ER itertools.accunulate (iterable, func=operator.add) . EHSTHRFEH
TR, AN FXT T FOR R A 455, accumulate () 2R [l— ANk R AR H g Hal 455

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

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

7.1 operator &R

HITHE 2423 T operator Bk, B & — RN T Python BAEFFAYRREL. 7 p& B WU Y FURD
LR BCEFARA N, ATLATARE A, 505 — LE B ST — A B R AR R AR

XA LAY — S p

o BEAmi s add (), sub (), mul (), floordiv (), abs(), ..
o WHIEA: not_ (), truth().
e (Viz®&: and_(), or_(), invert ().

« Wi eq(), ne(), 1t (), le(), gt (), Mge().
o BHIAXIS: is_(), is_not ().
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SRR B8 1] A% operator BB SO

8 /MNFE#F0 lambda FRiER,

i 5 PRGNS AR P I, AR T5 AN R R, i 1] e el AR T FORAL AT R
AR AE ) Python ALY i HAAEER A iy eR AR, ARE— il AN TR B SR R

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

WERAAFAENRT B, VR H TS . — MRS/ B 7 22 ] lambda ik, lambda
EZ—ASHON SR EGX SN, B — R kA E A FE A kA

adder = lambda x, y: xty

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

AT AR I de £ AR E LRI

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

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

Wb— PR 2 T BRI X — A AR T FRIE A A e i (] Lambda.

TiX 2 MW — N JERZ, lambda BEMEE LAYRREAREE Z R . BRE 25 S0 T REIS 1 R BBk iy 25 2K
SR, XERERABEMHEZ 1f. .. elif... else W, BiF try... except iEh). WFR
S2FE lambda HAJHPIIRZ Foil, IRERASER S TEAAZ T AR L. REEBEsr U T T
H AL T A2 ST

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

PRATLASF I, AN I AL b ) o B 2k FORFIE 2 2 2k T4 B — AR Y de £ i)W
PALEAR DL B A

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

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

AERFAL ] —A> for HHS L

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

s E S NER sum O FI— R RIA

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

W2l functools.reduce () MIHE R ARIEMHLE AL for HEIAAITES.
Fredrik Lundh % 28 @ LT —ZH K FAL Lambda f

1. H— lambda K%},

2. H—m)EREk i x> lambda 5% T T4 .
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3. WX MRS, ARG — R EREA B 24
4. H /\%% U5 A lambda P05 Y def $54]
5. JEEREE.
AR FHGX LERIN , AR E A ARG REX A B lambda () KUK 2 A2 AT

9 {&iTicRFFH

VEE BRGH PAR N B A SR R R 48 T RO 8, S IE MM . Tan Bicking,Nick Coghlan, Nick Efford,

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

0.11 Jift: 2006 4 7 H 1 H k7. BIEPFEER.

0.2 ii: 2006 4E 7 H 10 H % 7. ¥ genexp 5 listcomp J35 &~ h—. BIFHIEHIR.

0.21 Ji: AT tutor HRFEZ 2 p B 2 27 30

0.30 Wit: W T X functional BiHH/NTT, M Collin Winter 85 ; ¥§Ill T4 5% operator #it f1%) {7j 45
JNTT HAth DB

10 5|F3CHE
10.1 &A3CHk

Structure and Interpretation of Computer Programs, Harold Abelson, Gerald Jay Sussman #f Julie Sussman
Fo AL https://mitpress.mit.edu/sicp/ o FEXFRITEMEI AL IER 5 d, 56 R =2ihig Tl
M AR AR A LRE N R Bt i . B iR BRI Scheme 15, (HH X sbz-1y piliA R £
BTV AE T e B 1) Python AR .

http://www.defmacro.org/ramblings/fp.html: —4Mifi [l Java 7~ il 19 eR B IR AR SR N2, AR HI DT it
P

https://en.wikipedia.org/wiki/Functional_programming: —% % BRE 4 F2RY Wikipedia 45 H .
https://en.wikipedia.org/wiki/Coroutine: WpEScH .

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

10.2 Python #8x

http://gnosis.cx/TPiP/: David Mertz 3 H 1) 55 —2& Text Processing in Python, “Utilizing Higher-Order Functions
in Text Processing” FRaiil 718 T SCA AL PRI R B G AL

Mertz i& 7E IBM [#) DeveloperWorks 3} i X TR A FBEE T — K5I 3 FXFE; S0 ‘part

1<https://www.ibm.com/developerworks/linux/library/l-prog/index.htmI>‘__,‘part2<https://www.ibm.com/
developerworks/linux/library/l-prog2/index.html>‘__, F1 ‘part 3<https://www.ibm.com/developerworks/linux/
library/l-prog3/index.htmI>‘__,

10.3 Python 344

itertools fEHCAY,
functools B3Ry,
operator B CRY,
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PEP 289: ”Generator Expressions”
PEP 342: "Coroutines via Enhanced Generators” iR |~ Python 2.5 F1 319 4= Biae 44 «
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https://www.python.org/dev/peps/pep-0289
https://www.python.org/dev/peps/pep-0342

#5l

P

Python #EFEN
PEP 289,17
PEP 342,8, 18
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