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JJ—2X 0.32

ZOXETE, FEBAZANTT 0SS 22 HETSDICE Y XV Python OREZ R TEhbdZICL
FLxd ETHEBE TR I 072 0SEEEMNA LD L, iterator R generator D X 5 72 5 FEHKAE.
BI U itertools ¥ functools LW o 2HHET 54 TV EI 2 — L ERBZZ2ICLET,

1 [FCHIC
COBIFEBII 0SS I v SOREAREEFIAL £7; Python OSFEMREICOWTETHID 720 A, X

DED AT L—43 (iterator) ETHRIXLTLIZZ W,

Il IV ERRIAMEESRET 2D TIN, FSENYR— T 20 HEITVL OrOFEN D
D¥EI:

e WFXAYDTUYZIVIEIEE FHESIE T SuroalE AHCHLTIFOREZ ROy
Pa—RICEZ BRIV A ReRD %7, C, Pascal, X 5121% Unix ¥ = VETI DT EASIEICA
Dij_o

o HER SRETHDIE, MARNEMBELHAT 2MERETDH - T, TNEIRINETELE T 2 51k
ZRMIZDIIEEFEDHRETT, SQL E3BZHL —F I Aoh-ESH ééu’c? SQL 7 =
VIFEBLEWT =Xty bEFHHLTOWREIT, 7T—INEEBTINA VT v 7 A% 0,
DI T =X 6FITTE20ELZRDZDIE SQL =T V2D T,

o AT UMEM Tul 70347V 2 POREDZRELES, A 7Y 27 MITEAEIREN D
D, ZOREEFARZZDOALALEFE LD T272DDXY v KHHD T, Smalltalk % Java 4 7
Yz MERISFETT, C++ & Python i34 7Y =7 MM TR 7 IV 72 R—FLTVET
W, BEET 2HEBEE LR THMbRVEICR->TVWET,

e BHE Tur I I v EREEVL O OBBICHOII TERET, HEANCE S b, BREANERZ
JTHAZMLZT T, ACANCHUTRRLZE 12T 5 &5 BNEIRELZ —URb $8 A, AAR
BB S FEICIE ML —% (Standard ML, OCaml % %) ¥ Haskell 8% D 3,

BETEPRIEDT 70 —F 2 M5 LIS LB HD TIH. 257925 L KR Hlo7 7o —F2fl
570750 EFEZLLLRDET, BBO7 In—F IS LAEFFEDH D, Lisp, C++, Python 132 5
L7e=nF 87 X4 AERETT; SOPOENEMoTh, HAMCFHREMR, FRBHEANATY =2
MEfZ, Lip, BANCHEBRZ T 077 8974757V 2HE LI IENTEXT, RELTBT T LTI



BESTHIA D7 TR —F 2o THL IR HL0d LAEEA; GULIZA 7Y =7 MEAT, THUHD
Ty 7 BFHREUPEBAT, Lok i HIZTT,

BEE 70 7S AT ANE—E OB E-> TR TV EE T, ZhZNOBEEEAINT S »DIEHE%:
LTHALE T, BBRRZ A BN TIE, NEREEZZZ TLE oD, B HEICHEAZVWEEZLRD
Vo ZRIEADO D 2BEIIRD 2 L5 ICEbNTVETS, BEWEHD E o 72 < RWEIEI FiIRBERE TH 5
YEANET, BIERZRST WS 2. T 025 a0FEFTHICNERZENL TV F— X - EE 72720,
D% D EEBOHNEZZ D AN UHr#EEEZZTI TRV TRNE WS 28T,

Some languages are very strict about purity and don’t even have assignment statements such as a=3 or c
= a + b, but it’s difficult to avoid all side effects, such as printing to the screen or writing to a disk file.
Another example is a call to the print() or time.sleep() function, neither of which returns a useful
value. Both are called only for their side effects of sending some text to the screen or pausing execution

for a second.

BB R 2 4 L TE W Python 7027 J 413525, I/0 RRAZTZRICRLSTE Vo Llilit e 25 %
TIPS, BB IFHI AL VX —T7 2 — A% L o0 NE TR IEBBR O R VT 3, 72
z21E, BENTe =L EBORNIEVE T, e —r O BREEEE S, MoREH RV X 5 I1HE
ET2DTT,

BRI T 250 3 A 7027 MEATR 5 IV PORMEEZBZ LD TEET, A7V 227 MEA
WCBWT, A7V 27 FPEINERIREEL ZAEREEHTZAY vy Fa—ILDA-7h FEATHY, Tursnld
ZDOREEFEEICEZIE TN FIETT, —4 T, BEBIET0 7S I v ZI3AlReER 0 E D IRRED A & it
J. BB E S LoMERNE T — &2 2#kBS 2 LES, Python TRID 2D 7 Fu—F2iEU0Abt
ZIEMTEET, 77V —2avH OATI22 b (XR—n, FIUFrvar, i) 2RBLEA Y
ARV A%, BEPZIELTELICT5DTT,

RIS AL 3. DTOOLLSRWERNICHZ 20D LAERA, £S5 LTAHI Y22 FHEIEHS RWiE
SHBRVDTLUL & 55, Fid, BRI & 4 WICI3BH L EBRICES S ROFIELH 2D TT:

o JEARIGERARTHEME,
o« EVaT—E,
. ;"Ijil:/lfl\'l\io

o TRy IRTXDFHE,

1.1 FZI\BYEERAATREME

HERHOA R E LTI, 7B 7 ANELWT L OBEANGEH ZM X D HLICHETZ 2 L WO MDD
£79,

MRELBIIRVWHWE, Ta s 7 ABIEL W & 2REANICAEAS 2 HIEORRICIEZ HIFTE L L,
IHE BABANTTAMLTHADBIELL o6 HIELWES S, LT 2D DEVET L,
V—R2a—FEHAT MEWIREZ57) 50 bHIOFETT; BIET DR, HBEL S 2 ANTXT
WKL TR Z 7 ADIELWHRZ T 2 & OBESEEHRO TS,



TR7ILEHATA7DIELATVEDE RER 2HZHLTW WS 77 =9y 27T, FEREIEFA
NT =TT LEBDSBHEIETHIMEDZ L TY, a— FO—1T—f7T, RITH OFELX X &
Y BERZRS RITRIC Do EITER X 2 Y AEICRZIEERLTVWE, IR 7B 7T 00D
DETHITZDITT, T2 emENEAERZ T 7T LOHNCE - 1M > TVWEIET T,

BEEI T e 7S 2 v IPRAREES DI, ZOFRENRT 7 =y 7 TRRAZHTVIZL W s TT; AR, 21
FTHEHE>EAEREBELTBWT, BFERDITIEBEATOI R AEREEAH IR HEDTT,

oo, TR 77 AOHIZIZ VI WERN T H D FHA L, Python Y7 by = 7ICHBHRDD €
Ao REIEHIZ 7075 L TH, HHICIEBR-—I RO 2MXBPBERDOTT; HIEEOEMER 1
TIATIEDIFETRVWEIWXRZR>TLESIDT, HETH-TW3 v J 4 (Python 4 ¥ & 7Y &,
XML RS=H%, 72777 0%) ZFLAY. HEWVIETART, ELIZFHHT 2 DEARARETL & 5, RIS
AERAZFEHM LD AR LD LT, ZOREHZMGEES 2720 DRV D £ 7 GEFHICHE VDD 200 %
LS., ZOHEFGEALZ B THFICBEVIAATWEZIFIZREDT,

1.2 E2a25—%

FOEMAMNCE, BB Te 7SI 7232 LB YID RT3 22222 WO FIEBHD £7,
FRELTIRIILEFEY 27 MLEINET, BHBREEEZHTREREREZEL XD, —2DZ 2ITK-
TEZENIETETENEIBBEBDIEFIDEZILTVIDTT, 21U, MEWVWIESIPROD LI —%2F = v P
THDOBMHETT,

1.3 TNYITRTXOEETE

TAMRT Ny ZHEBA T 0 7T KAl HEHTT,

BRI —MRINIT/NE  THHIEICERMIT SN TV A DT, 7Ny ZFHEREM TS, v I aHEL L #
BN FZE, RO DV EONT—XDIELEEF 2y 7T 5KA Y MTRLZDT, ZRENDORRICE
JB AN N R THFIE NTORKE L2z R2R YD HTIenTELDTY,

DDV EDOMB L=y FTAFDOMRICADFELZDITTNS, 7XAPHHETT, BBESRTL0
KEIRFELEEADT, TR POETHNCZ S LKEZHIET 2682 3IH D $8A; HITHEYIR AN ZE
JRUT, BB EBO0E S F =2 v 75 2RI TRVOTT,

1.4 BHE%

BERIZ XA ND T T T L EfEoTWVWb e, BARANRPHIIOLDITOL BRBEBEEHESZ IR T,
AR EDT TV r—2a VITRHL LB 2ELS e dH B TL xS A, LR Tar I 2z
BB HZZLTLED, AR TALZ MVARZITM- TEOHFD XML 7 7 4 V—E %R
R, 7 7 ANBEZIIR - TREZRTEBG CIE. SRLBEIGEATEZ5 T3,

K720 3 BIZHTORHI A 77 VR2—FT 4 VT4 0RELTL b, HiLvwrarsas, BFEOMEE
AL TO LS ENCRHE L7z E LS R THALTOHN S X512 D £3,



2 47 L—% (iterator)

FTRMEABIIRZAND T 0 7T L HE L BEOHME L 72 5 EEZ Python HEERSRTWEEL X 5: 47
l/'—ézyc\\j—o

AT L —RBERT—XE2RRTE2F 79227 T, 204 TV 227 MEI—EBIZ—2ODEXETOF—X %2R
LEF, Python D4 7L —&iF __next__() W, 5IBENML TROBERERTAY v FELTHFR— b
LTVWET, 7—XA M) —LICERDPIK> TORWEE, __next__() 134T StopIteration HIAfZHIL
FT, L. ATL—ROEIWIERTHI2LEEDD EFRA; HREORA M) —22ER T R4 T LK%
FLEWVWIHIDbF o HIKH-2Z 2 TT,

EIL b VD iter) BBIIMEREDA TV 27 b EZIIT, ZOHFEREEZRRTATL—XERZS L LE
T GIBDOA T2 b A T L= EENRVE ZiJ TypeError Z#%IF £ 3, Python @ €L b A V&
TN DO T L —XtDTEZHD0HD, FTH I EDONZDI VR eFETS, 417
L—REEND 7Y =7 M iterable £ 7Y =7 b ENF T,

FEEPLTA 7L —XLOEHE L TAXL & 5:

>>> L = [1, 2, 3]
>>> it = iter(L)

>>> it

<...iterator object at ...>

>>> it.__mext__() # 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 1ZB AR XMRKTA 77 7N RA T 7 b 2R LETH, RDEERZDIE for XTI, for X in
YEWIXD Y E, AT =KD, HE2WVX iter() TATL—REENEF T2/ VTHEIRENRDD
F5, XOZOEFFAUEKICRD £

for i in iter(obj):

print (i)

for i in obj:

print (i)

A7 L —&Z 1list ) R tuple) 2WVWoea YR I 7 XEMEF->TI R X INMCBBLT 2 Z 28
TEE3:

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

>>> iterator = iter(L)

(RDR=J12Fi <)




(FiDR— 25 D %)

>>> t = tuple(iterator)
>>> ¢
(1, 2, 3)

ST VADT IR I DA TL—=RIIHIELTWET: A 7L —XN N HOBEREEZIRT WS Z & 2EHH]
ZhproTWVWIUE, N-R IV TR TR eNTEET:

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

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

(1, 2, 3)

LA YEEOD max() R min() BRED,. A TL—X—DEFEFIEICH > THRK - RPNOERERT Z
MTEET, "in" % "not in" HETDIA TL—RIPELTWVWET: X in iterator &, ZDA 7L —&
PHERDZAR) =L X BHIUIETT, TILOHA T L —XERELL, YRR OMBEICEHTL £73;
max(), min() FWVWOETHR-> TRERAL, BEE X HRA MY —2ICHTIZRIFNUL "in", "not in" F
RU—ZHRD FEA,

AT VL—=REFRHEDL L LI TEFRADTIFEREL LIV, MIOEREFICANLZD, A TL—%%
2y bL7ED, a—2fFo2 DT 2HEREDDFERA, A TL—EDBA TP 27 b LTE S LBIERE
B ROZLWETEZIN, 7R barTid __next__ () XV Y ROZ L LPEEINTOVERTA, TIDD
RIS T L —Z2OH ORI LT LEIDPDBLNELTAL, BICA M) =2 IZMADHDOZE 2T S &
BRDHERLHLVA TL—=REEL L TEWITEE A

21 17— EDT—2E

VRARRRIADBA T L —RIZHIELTWRFIEIZOWTIRBICRE L7225, ED L 5 Python D —4 >~
ZENIENT S, 2 ZRBXFHRED, BETA 7L —ZERITHIG LTV S,

FEEICH LT iter() 328, HEDOXF—TA—T2HTA T L —XPRINET:

>>>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[keyl)
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug

© 00 N O OB W N

Sep
Oct

= e
= O

Nov

(KDR=I1Z%i<)




(FiDR— 25 D %)

Dec 12

Python 3.7 226, HEORKEMFIHAIFERLETH 2 Z PRSI NTNE ZEIWHFERELTIEI W,
RO A=Y 2 v Tld, ZORDZFNIMEENED SN TEL T, FEILICRRLZ DD L,

HEE iterO) ZHEAT A2 F—TA—TZ2RILEF T2, HFHEIQWIMOL TL—XERITAYV Yy FEHDF
T, BHRNIZME, HE2VWEF—HDORTTA 7L — b LAEFNURL, values(), items() EWS5 XY v KT
ATVLV—REELZEDNTEET,

W dict() a YA bF 7 RiE, BRE (key, value) X VDAY —L%ERTATL—REZIFANS
ZEMNTEFT:

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

77 ALb, BEDITET readline() AV v FEMFATWL 22 TA T L —X{LIIHELTVWET, 0F
DI TT 7 ANDEATEHRATVL 2B TEZDIYTT:

for line in file:

# do something for each line

Ty MNEIAT I TN ERIBNET L, 20ty POEHRTATL -+ T2 HTEET:

>>>8 =42, 3, 5, 7, 11, 13}
>>> for i in S:

print(i)

3 PxRL—2RNURXMRABRE

ATL—=ROHINTH L TELESHEN Y 7 21, (1) 00T ORBERICHELET TS, BLU (2) &
FICESERETYH 7y b EES, T, Z2XRBXFIDOV R 25, FITDS5 LA WERERKY A
P AR=ZEH|D T2, REEOXTFHNEELHTEZ Yy 7 7y T Lk B0 LERA,

VR MANERLLE Y2 2L —&A (B LT MMistcomp) & Tgenexp] ) &, Z 5 U7=EA) iR 5
ETT, BRI T e 7T 3 v 558 Haskell (https://www.haskell.org/) 124 ¥ A4 7 XN & LTz,
XFHNDA T Y =L BRI A PAR=ZAZFTRXTHIZDIIRO— R TTEET:



https://www.haskell.org/

>>> 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]

FHEDHERZ I BT IE it X 2MT 2 2 e TrRET S

>>> stripped_list = [line.strip() for line in line_list

if line != ""]

YR MAERELEZMS & Python U R MR- THRET; stripped_list XETHRDOITB ALY X MT
HoT,. ATV—ZXTWEDHDERFA, VxAr L —ZAWEA T L —X%ZRL, TN BBERZISCTRIHEEZEA
HLETOT, IRTOMEE—EIHTHBENDD A, DFD VX FAAUKRLOIES1F, HREX MY —
LRWRET =2 EBTEIOIBA T L= EWIBRE, HEDRICTZBEVENS T TT, ZH0o7ik
MTREI 22 —XADEIIPHFELVEERET,

Y 3 L—2RSAURI ()7 THEA, U2 FAERERAEL ) CHERE T, Yeal—2ROBR
FERDOEBHTI:

( expression for expr in sequencel
if conditionl
for expr2 in sequence2
if condition2

for expr3 in sequence3

if condition3
for exprN in sequenceN

if conditionN )

VA MAEREL S, SMUOFEINAE 5 721F (AL TId7& < M) T, HLidFETTT,

AR EN BT expression T OMEEZERE YL LTHANRTZDDIZRD T, if HlFITANT, BRETHARL
FKTF; HIUL condition DED L X721) expression DFHli XN THINIBME N E T,

V3L — ZREE IO EDL 2T U D TRAD, B a— LD HENIK > TWBHEILT b AR
T3, BT CEITATL—XZ2EDZTREZSETZDTT:

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

for...in HIFEBORTOLNETH, EHUTH, A TL—1PFTERLDDT—Tr VANFENTVWET, Th
LOY =7 Y RRBFIMATLT TIEGEL | EPLENEECA 7L — bS50 T, REPFALTH 2 0EIEDH
D ¥+¥ A, sequencel DEEE T LITHEIREWYID S sequence2 XL —FTEHIFTDTT, ZDH% sequencel
¥ sequence2 75 EHERT Z 21T, sequence3 TL—7LET,

MoExHEITLE, VA MAERERLY 22 L —XAUERD Python 2 — K2 FRIUEKICRD 3




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 wvalue of
# the expresstion.

SOF D, BHEOD for...in fiXdH o T if RV EOREKHNEZ, EXNEL—F Y AEORBICELLI RS
YWVWHZETYT, EX3DURFoks, HAOVZAVOREXIZ 9 BETT:

>>> seql = 'abc'
>>> seq2 = (1, 2, 3)
>>> [(x, y) for x in seql for y in seq2]
[Cta', D, (ta', 2), ('a', 3),
('v', 1, ('b', 2), ('b', 3),
(‘c¢', 1), ('c', 2), ('c', 3)]

Python OSGEICER X EMIVAFE R WX 512, expression TR FNEES R M THDLR S TERD
FtA, TIHZVRAMNAWUXRL T, BHOEIHXT I —TI», ZFHIFEUTS:

# Syntazx error
[x, y for x in seql for y in seq2]
# Correct

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

4 L —% (generator)

Vb —RiE ATV —XeEIMELMRICT 5, FRREETY, EENLBEBEZSREL TRL %
T, VAL —XPIRTDR, —HOEEETA TL—XTT,

Python % C ORI — MOV TIE, I TECIEVWH D ZH A, BBEERE, v —hLZER
(DT T4 R= MRAHTZEEPTEE TR, ZOMD return XFETKD &, 0 —WVEKDBHEINT
o, EDEHNFFOH LITICRD $3, KICHEUBEEE S 5> —EIERE, HLWTJ 4 X— b &FIZEREICHH
DU —HNVERBMELNZDTT, LHL, BBEH I Z2iu— LB EHETRIINEIESRKRETLE S
Do TOHT VS22 ZADGLBBMEFITTERE LIS, ¥5TLES, INIEY 2 AL — XT3
BRETT; 32bb, Yo r L —RIEAHATCTE LB EZ LB TEET,

TRBHiY 2 2L —ZBEBOPIRH5IHD £




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

yield i

yield ¥ =7 — F2EUBBIITNTY = 1 L —XBTT; Python @ bytecode 2 > 84 I3 Z Lz it
LT, Bl AETI Yy 4L LTLNEDTT,

Yl =B Iz 2I—EZHERIRTOTIE R, A7 =% Fubtaliawit Lzt 7
P MR LET, LOFIT yield ZET LI E, Yo —&id return XD X HIILT i OfEixH
L ET, yield & return XDKEEWIL, yield ICEFE LB TY = 2 L — X DFTIRED —RHE 1L
o T, O—INERPIMFEFEEINZHTT, KEIZOIP 2 2L —&XD __next__ () ZIERY., I 6B
DEITEHEHLET,

FFC generate_ints() ¥ x 3L —XOHERABNZZH 5T

>>> 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

MU for i in generate_ints(5) ® a, b, c = generate_ints(3) LWV oEXHHTEET,

Pz x Ll — XBEEBDH TIX return value & __next () XV v Fh o EH XKL
StopIteration(value) #5| X I L E T, ZhDBRBELLGER. BEOKD D ICEHEL HE X
EDERIPHET LTI 2 2L =R —=DZNL EDEEIR S W0,

HATZ 7ARENT, YR —XTE2LI500—INVEREAL VARV AERE L TREMEE L
TBIHNE, AUMRZEZ ZLE3AEETT, 2 ZIFEBKD VY XA M ZiRT DI, self.count % 0 2L T,
_next__() XY v Kd¥self.count ZA Y27 UXYFLTERTLIXCTNITEET, L2rLRLVL, D
DIEERMELR 2 XL —RICHR-TL B, ALI2 T2 7R eHEL DRI LV RITRD
7,

Python @54 77 VIZEENTWVWS T A b A4 — b Lib/test/testgenerators.py 121, &5 H BRI
BIBEZ S Ao TV d, TAUITAARDED HIFIE (in-order) HRZHIFTHEL LY = 2L —&X T,

# A recursive generator that generates Tree leaves in in-order.
def inorder(t):
if t:

for x in inorder(t.left):

(RDR=J12Hi< )

10



https://github.com/python/cpython/tree/3.10/Lib/test/test_generators.py

(FiDR— 25 D %)

yield x

yield t.label

for x in inorder(t.right):

yield x

102 % test_generators.py 12id. N-Queens @ (NxN a<DF = 2T, EWVCKBTERWES
BEETNEHDZ 4 =Y 2EL) RFA4 - V7 — (NxN #Boea~xzr A4 B —E3 05 &5 kKL
) o g BIA Ao TWET,

41 Dz RL—RIMEZET

Python 2.4 $TOY 2 2L —XEHEHT A2 LA TEFHATL, YRl —&RDa— FEETLTA
TL—REfEoTLE-T2Hr T, ZOBEBEHEBT 2 XICHLWERZETFEER»>72DTT, V=
AL =BT —>VERERZESICLEED, 32— RBAT7P 27 P EELTBVWTHRIHLILTH
EDPBENEEBLD, EWVoleny ZIFARET LAY, ThdaFyIF v LTVETA,

Python 2.5 T, ¥ =X L —XIMEZETHHERTERNTE X L, yield 25, ZBUSRALZLDERLED
TE3EZRIAICR-72DTT:

val = (yield i)

ED X5 BOETH,»ZT 2L Zid yield ROFTRIC &9 52T 2 L5 BEID L £5, #HINIHEIC
WEIZDITTIRDHD FHAD, CARLEEMNTIRITRVOPZEZTEL LD, WOBMITTHEIUES »%
TIHh b,

(PEP 342 32 OFRIZ EFEICHIAL TWE 32, 2Rk 2 ¥ yield-Rid. RAKXTHED by LR
NZH B ZDAHFICOBFEMZ I 2 HERH D FF, DFD val = yield i 2IFFITEFTH, val =
(yield i) + 12 D XS WIKHEF2H % & [ IEMEFDLR LS TEWITEE AL )

VAL —RIEEEDITIE send(value) XV v REMUIET, $§52 P2 —XDa— NFE[TE2HEM
L. yield AV ZDEEERTDTT, 525D __next__() XY v REMERL yield I& None #iRL £7,

TIEHBDIZ 1 FTOMALEMAAY X TTH, WEHAY Y ZDEZEE TN TEL LIk T
WES,

def counter (maximum) :

i=0

while i < maximum:
val = (yield i)
# If value provided, change counter
if val is not None:

i =val

else:

i4=1

11



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

ZLTAHY Y REBEOFINIH 5 TY:

>>> it = counter(10)

>>> next(it)

>>> next(it)

>>> it.send(8)

>>> next(it)
9
>>> next(it)
Traceback (most recent call last):
File "t.py", line 15, in <module>
it.next ()
StopIteration

yield 7% None ZiRFT ZLIZ XK HEZ2DTITNH. Z5 Ko TVRVWRESIPHTF v 7 LTBLIRET
T VxprL—XBEBEEBT 220125 XYy F2¥send) LOARVDOZELHEELTADTRWVWERED,
DIEZZDF EM > TIWIT EH Ao

VAL —&IZIE send() DIERITB XY v FHATOHD %7

o throw(value) &Y =X L —XWNTHINERIT 272012 0WET; Z20HMNIY = 2L — X DETHE
IEL72e 25D yield Tk > THRITFONE T,

o close() 1Y =L —&XNT GeneratorExit FINZIIFT. /1 7L — M 2R TIEET, Zofistz
R -7 = 1L — XD 3 — NI GeneratorExit 7» StopIlteration Z#&IFR TIIWITERA;
ZOFIN R L TH2IELDOZ 2 L LD 2T 2DFHAERK TH D, RuntimeError 5| EFH I L
F7, close() ¥z 3L —&28 GC EN3 L ZITHMINET,

GeneratorExit DI o272 BV ) —V 7 v TEXEER TEZXEDH %725, GeneratorExit %
#£320TIERL try: ... finaly: T2 K5 BEDHLET,

INLDEFEDEDLERE T, VoL —RIIERO—FHNREEEDN S, EFEFLOHEE L VS TFEICENR
BRF=DTT,

Pzl =2 aAN—F> r w3, Eh—tanizERoyr7r—F bbb s, 7 —F Vid—
A (B DEE) 226 Ao THlD—AFT (return X) 226 H 2723 TT2, I —F VIZWB WA R5
(yield X) B A7 D HADEMALAZD TEZ2DTT,

5 #HAIAAHBIE (built-in function)

IAT V=R —HTES L P A VEIBIZOWT, o FHLLRTVWEXL x5,
Python DL+ A VB map (O & filter() & N Y = F L — XX EHEBEL TV E T
map(f, iterA, iterB, ...) BUTDI—T2ADATL—R%ZEBELET f(iterA[0], iterB[0]),

f(iterA[1], iterB[1]), f(iterA[2], iterB[2]), ....
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>>> def upper(s):

return s.upper ()

>>> list(map(upper, ['sentence', 'fragment']))
['"SENTENCE', 'FRAGMENT']
>>> [upper(s) for s in ['sentence', 'fragment']]

['SENTENCE', 'FRAGMENT']

bb5A. VA MAEKRLTHRILHRIGEONE T,

filter(predicate, iter) 3H25&MHEMi-THEICEL A TL—XE2RTDT, FMKICY X MAEKRE
THBTZ %7, predicate &, H 25T 2 EBMHEZE TR TT; filter ) THESITIE. 2O
D5EIE—DOTRIFNIRD ¥ A,

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

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

TRV X MAEKRLTHET !

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

enumerate (iter, start=0) &4 77 7V OBERINERICESEIR> TWE, (start 2 SBAIED - %
D) FBSEENETNDOEELGL 2 XNV ERLET,

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () &<, VA MIHLTL—7XET, ZEZESIHICEHZMITI TV &b 3!

f = open('data.txt', 'r')
for i, line in enumerate(f):
if line.strip() == '':
print('Blank line at line #77' % 1)

sorted(iterable, key=None, reverse=False) ¥4 77 7 NVDEZRZITRXNTEDLV A MEED, ¥V —
FPLUTGRLET, 518 key BLU reverse 1X, VA PD sort() XY v FIZZFDFFEINET,

>>> 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]

(RDOR=I1%i )
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>>> sorted(rand_list)

[769, 2207, 6213, 6431, 7953, 8442, 9828, 9878]
>>> sorted(rand_list, reverse=True)

[9878, 9828, 8442, 7953, 6431, 6213, 2207, 769]

(Y — MBS 2 FEll 72 makld sortinghowto %2 )

HAIAABD any(iter) BL U all(iter) X iterable DIEOEfA%
%5 True iR L. all() 3XEEILTEER S True IR L ET:

%ﬂ

ANE T, any ) IFEHD 0 ElE

>>> any([0, 1, 0])
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, ...) IZZNZND iterable 225 1 DDEREZMD, ZNoOE X T VICTANTRLUET:

zip(['a', 'b', 'c'], (1, 2, 3)) =>
‘a', 1), ('b', 2), ('c', 3)

zip() IR ZIETHNCANI DA 7L =X —Z R THE L TXEY FIT list ZIERL EEA. b DITER
SN BN tuple ZER L TGELE T, (ZOEEZEAMAVZHGET lazy evaluation (BR: JRIEFEAL) & WF
09, )

DA TL—ROHARICIE. TRTEACLEIDA TS INEZEELTVWET, BRI Es TR, Hhdh
BZANY—LAE—FEH AT IV ERECEXICRD T,

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

ERFEA. INEROTLEIERVWATL—EhoERZ O EOMICZ M- THTTLES b LALE
HFADT, ROTBVWIEIHRNWTT, ZOHETOLNLEREZRLLTLESBMRADHZ2DT, 5204
TL—RIZZENAEEZ L IRoTLEVET,

14



https://en.wikipedia.org/wiki/Lazy_evaluation
https://ja.wikipedia.org/wiki/%E9%81%85%E5%BB%B6%E8%A9%95%E4%BE%A1

6 itertools E>a—IJL
itertools TV 2 =X, XS4 7L =&, A 7L —XEAILOHEBIMHES BBI L ZAGERT
WET, TOETIE, ZOEY 2—LONEZ/NESZHITHEAL TV ELVERVE T,
CDEY 2—NDOBERERENITITIZEIIRDET:
o BFEDA T L —RIZEDVTH LA T L —X2E 585,
o« AT L—XOEREFIHL LTHRS B,
o A7 L =256 —H8Z D H3RIEL

o AT L—RDOHNEIN—T5TT 3B

6.1 ILWITL—E2%Z1ES

itertools.count(start, step) XMEHOMEEI —EDMEBA M) —L 2R LET, 7> a v THMMT 2
B(T74VME0) RHES LORR (77403 1) 25260 FT:

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) 35X 6N A 77 7VONEZ A — LT, ZOERZ R & mik F CHRIE
WHRDIRLTW A TL—2%RLET,

itertools.cycle([1, 2, 3, 4, 5]) =>
1) 23 3, 4) 5, 1’ 2’ 3’ 4, 5)

itertools.repeat(elem, [nl]) & SR ONAEHEE n BEERL E 35, n 272 FIUIAGEITE LHLT 5

itertools.repeat('abc') =>
abc, abc, abc, abc, abc, abc, abc, abc, abc, abc, ...
itertools.repeat('abc', 5) =>

abc, abc, abc, abc, abc

itertools.chain(iterA, iterB, ...) I¥MEEOHDA T TN E2ZITE > T, BHIDA TL—EhHHE
HEITRTEL, RCFH»S %??’ETJ\’C L. EWS Z e BEEN R BRIZETHRITED,

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

itertools.islice(iter, [start], stop, [stepl) i&. /1 7V —&2D XS54 XA A MV —LTIKLE
3, stop BIEIZF7E . BUID stop MOBERERLET, BEA > T v 7 A%ET & stop-start ET. step

15




DIEDFEFZZNIEC TEEERZ RS LE T, Python BB XFHRV A DA T A AL ITE ST, ¥4
F ZDEIX start, stop, step WX FHA,

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

0,1, 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

itertools.tee(iter, [n]) FIA TV —XZHEBLET;, TOA T L —XONEZRL X 5I1RF. MrL
n D4 7L —X%ZRTDTT, n OfEIE, FELRFIUIRED 2 2o TwE T, HET 213D
ATVL—ROANEZ—HTREL TEDEDRHDETILL, RERATL—XPoBEH LS5 B50—00 &
DBHEATVWLOTLEI . KEDAEV RHETLIHHD ET,

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

iterA, iterB

where iterA ->
0o, 1, 2, 3, 4, 5, 6, 7,8, 9, ...

and iterB —>
0o, 1, 2, 3, 4, 5,6, 7,8, 9, ...

6.2 EEXRIIH L TEKZER

WX 5 72 operator E Y 2 —/IZiE, Python OFHBEFIIHIET 2B Ao T0E T, W onfl%z
21 % &, operator.add(a, b) (- DDfE%ZNHE), operator.ne(a, b) (a != b &[[ L), operator.
attrgetter('id') (.id BHEZMBET2a—7 7L %2IKT) LWV o KT,

itertools.starmap(func, iter) . A 77 TR RTINVDA M) —LZERT AR LT, ZOX T )L%
SIBUE- T func ZMEE T

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

16




6.3 EXZEEIRTS
XOIHID 7N —F e LT, ih3E (predicate) ICHDNWTA 7L —XOER,P LY T E v b EBECH TS
HHET,

itertools.filterfalse(predicate, iter) I& filter() XIIRANZ. BEI TR TEREZ TR TERL
EJE

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

itertools.takewhile(predicate, iter) (IXNFENEZRL TWAMZITERZREL 5, —ETHL
PR IRT e, A 7L —RIIHIERTOEREZ L X3,

Ul
pul

def less_than_10(x):
return x < 10

itertools.takewhile(less_than_10, itertools.count()) =>
0,1, 2, 3, 4, 5, 6, 7, 8, 9

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

itertools.dropwhile(predicate, iter) (&, HMFEEVNEZERLTWVWS 5 BIIHERZEHA L, BITR>TH
LD O T RTELE T,

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) & 2 DDA TL—XEZWD, ¥E50D4 7L —XE2HNET
TETOD., selectors DEY 72 2 BRIINIET % data BEZ I EIRLET:

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

6.4 HEEEH

itertools.combinations(iterable, r) . iterable 205 r-tuple EIRT 22 TOMALGHLEEZHREMET S
ATV —XEBRLET

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

(RDOR=I1%i )
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itertools.combinations([1, 2, 3, 4, 5], 3) =>
a, 2,3, 1,2, 4, U, 2,5, 1,3 4, 1, 3,5, (1, 4, 5),
(2, 3, 4, (2, 3, 5), (2, 4, 5),
(3, 4, 5)

ZRERD R TNVNTIE, BERIZ iterable BZNZR LD R CIEFZRSE £3, HIZIX EoHITHIUI,
113> TH 2, 3,4, 5 DRHTKRE T, Bl7z & 5 72BIBUC itertools.permutations(iterable, r=None)
BHY. THLHIRIDIEFIZOWTOHilFID L, r HERT 22 TOIEFZIR L £5,

itertools.permutations([1, 2, 3, 4, 5], 2) =>
(1, 20, (1, 3), (1, 4, (1, 5),
2, 1, (2, 3), (2, 49, (2, 5),
(3, 1, (3, 2), (3, 4, @3, 5),
4, 1, 4, 2, 4, 3), 4, 5),
(6, 1, (5, 2), (5, 3), (5, 4)

itertools.permutations([1, 2, 3, 4, 5]) =>
(1, 2, 3, 4,5), (1, 2, 38, 5, 4, (1, 2, 4, 3, 5),

(5, 4, 3, 2, 1)

r BE5Z2RWIERT iterable ODEX2FONFE T, ODFD iterable DETOEEEREALINEFZREL E3,

NS DOBEBDBERT 2 HAEDLEIZ. MENEETT DT, iterable DNBEN—E TR EHEWVWI 2IZE
HLTL & W

itertools.permutations('aba', 3) =>
(|a| 'p! |a|) (Ial 'a! lbl) ('b' ! |a|)

('b‘, |a|’ |a|), Ial’ lal, lbl)’ |a|, 'b‘, |a|)

SCALZTL (at, ta, b)) A5 2ERATVETA, THUE 200 ' AHIOMEN 0L 0L S
<7

itertools.combinations_with_replacement (iterable, r) BHEUIFIDOHIFZH D AN FE T —EIDE
RCFRILERZHRDIELEATD RV, #ERWIZE, ZRZhDXTVORYDD DL L T—DOHHRDEIL
N, HMOT 2 O0HDERO»PDODICFNTESIDD 3

itertools.combinations_with_replacement([1, 2, 3, 4, 5], 2) =>
(1, 1, (1, 2, 1, 3, (1, 4, (1, 5,
2, 2), (2, 3), (2, 49, (2, 5),
(3, 3), (3, 4), (3, 5),
4, 4), 4, 5),
(5, 5)
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6.5 ERZIJIN—THIT3

BRI BT 2 BB itertools.groupby(iter, key_func=None) . ThETTHRDBEHTI,
key_func(elem) &, 4 77 7N HiBEoTELEREZNLNDF —HZFRET 2B TY, ZDBIRIIEE
INTORFIUR, F-EHICEERZO DIIRD 7,

groupby ) &, JCICR 24 77 76 L F—([HEFOEKT 2 HREED T, F—(HL ZDF—I1HIE
FTREZEDATL—ZD 22X TILDAM) —L%RIBELET,

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[1]

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 () 1X. TEICHBA 75 TADNESF —HTY — b SNERETEZ 5N S L 2ELTOE
T, ZIZT. BENBZATL—REEKDITTDA T 7 TN EMEI L WVWI I IREFEELTLEI N, 207120,
iterator-1 DFEREFHAKD 3 £ T iterator-2 £ ZAUHIE T2 F —HEZERT 22 IITEE A,

7 functools € a2—Jl

Python 2.5 2» 5 @ functools EY 2 — /U, EEBEEI VW ODP Ao TVWET, BB Iid. AT LT
BRI 2T H > THi 7= R BEER IR SR T, ZDEY 2 — L T—&FEF| 7Y — LI functools.partial ()
BT S,

BT Z A VDT 7o LTIERHT. BIEOBED & —H8D 7 X — X 2 - EREED 12 kB Z e h
HDHEF, Python DEE £(a, b, c) EWVIHIBDWHZL LTLZEW; £(1, b, ¢) LFAUEKD g(b,
) LWVIBKEED /L RBZEBHDET; DFED £O) DRIXA—XE—DEDZDITT, 2 M3
BOEDEH) LI TVET,

partial() ®a X+ 77 XX (function, argl, arg?, ..., kwargl=valuel, kwarg2=value2) &
WOSIRERD ET, TEDLDR oA T2 MIa—F 7L kDT, ZRENNIZ, 5I8OME - /-IKET

19




function FEIT LD LRI IZRD FT,

HUTFIZH2DiE, NEWITHE BBEENZ—2DH|TT:

import functools

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

print('/s: ' % (subsystem, message))

server_log = functools.partial(log, subsystem='server')

server_log('Unable to open socket')

functools.reduce(func, iter, [initial_value]) ¥4 77 7NV DEBRIIHN LU TRAIWCHEAEZEITLT
Wo I2REEREPHTDIDOT, ZRWIHBREA 77 7VIGEATE EFR A, func 11, BEE ZOH-
TEZ —2R TR AD £9, functools.reduce() A 7L —XNETHRAD_ER A £ B o T
func(A, B) 231EL T, T 6 =FHDOHEE C #ERL T func(func(A, B), C) 2itET 3. %
DIERZ X HICBFHOER L HAGDOE T VWS EATITINPREZETHITLIDTT, LA
T T TN —D b ERIR X IR TS TypeError 23FE L %9, #IHAMH initial_value 2% 2 & Z12id, &
WIDFHET func(initial_value, A) BETINE T,

>>> import operator, functools

>>> functools.reduce(operator.concat, ['A', 'BB', 'C'])
'ABBC'

>>> functools.reduce(operator.concat, [J])

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

operator.add() % functools.reduce() Tffi5 &, iterable DRELEZEFFT 2RV ET, Zhid
ERBEEDSRNOT, £07HD sun() LW L M YEEDH D £3:

>>> import functools, operator

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

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

10

>>> sum([])

0

YidWnwz, £LDEE functools.reduce() ZfS5 X D, HIZ for —TEE WIS DD TL
BHET:

import functools
# Instead of:

(RDOR=I1%i )
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product = functools.reduce(operator.mul, [1, 2, 3], 1)

# You can write:
product = 1
for i in [1, 2, 3]:

product *= i

BEHE 3 2 BIE itertools.accumulate(iterable, func=operator.add) T3, ZDBABIIFUCEHE%R
LETH, BEEREETOTIERL, accumulate ) ZFNZNOHFMEEREZERTA T L —ZMRE D HYE 2
D iTO

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 €2 a2—Jl

operator EY 2 —/Lid, BRCHED EiFE L7253, Python OB FIIHIGT 28R A > TWEEY 2 —JL
TY, BBUA XA N Da—FZBWT, HEZ —OFEITTLRFDOLESRVEMEENTITHCDOT, X
HEGICAE D 9,

CDEY 2 —VOMEBE —HZIMALEL & 5:
o BEEHE T add(), sub(), mul(), floordiv(), abs(), ...
o EMBHHEE T not_(), truth()
o Uy MEETF: and_QO, or_Q, invert()
o W eqO), ne(), 1tQ), 1e0), gt O, ge O
o A7 =7 Ml is_(), is_not ()

B At LT operator Y 2 —LDXETIEL XN,

8 NEHBEKE T LA
BEIIZ Z A DT ar S LAEENTVWE L, BEL LTEWED, MO TERZZOREEDEREDT
LI A XOEBELEL T BN HYET,

L) YRVEBPEL I, URED 2a— L THEEL TV, FTLWEHEZERT 2D EIZE -7 b
‘A

stripped_lines = [line.strip() for line in lines]

existing_files = filter(os.path.exists, file_list)
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LaL, SRLWBEED R W LEL Lrd Y EHA, 29 LN RBEREEL FIED —Oh lanbda T
T, lambda Z51 L LTHEBD I XA -2 ZRZ2OoLSAZID., ZOROMEERTELOBEBEED
R

adder = lambda x, y: x+y

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

3 5 —ODERNIZ. 3 D51T def XTHEBEERT A ITT:

def adder(x, y):

return x + y

def print_assign(name, value):

return name + '=' + str(value)

CELDIESIVBEVDTL & I, ZRITFADMETT; FEEDAXA N YL LTIITE %721 lambda Z1{#
bk L TVWET,

ZDEICLTWRHHD—DIZ, lambda ZEFRT X Z2MHDFEFBEOLNATVEZ VWS HBHY T, —
DORE LTHEHTE2/RICLATIUTO T ERADT, if... elif... else ¥ try... except DX
IR EFFOZENTERNDTT, lambda XOF T SADILERAH L LTEDZE, ZH% T
B2 LTAIKVWRIZREoTLEVET, ¥T, ROaA— R[22 LTWAETL x5, BEIBEZLE
W

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

DLMBIIZEHLRZTL LI, ANE 5720 TWEDLMENTW IZIEREEN2D221ETTT, B def
XTANTIZTEe, ALAELPEL D ETH:

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

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

THHMIZ for — T THUEEDP 572D TT:

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

HB5WNE sum() AL P2 2L —FZATHRWVWTTA:

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

%< DA, functools.reduce() ZE-oTWVWB 2 ZA1F for — I EEELZIEIBESLTWVWTT,

Fredrik Lundh (3L{HG lambda FIFHDOV 7 » 27 2V U 7B LT TOIEHZIREB L2 nH D 3
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1. 7B EEL,

2. ZDT7 LEP—HREATNMAZ L TVWZD0a Xy M THilT %,
3. ZDaAX Y b LWEBLWMRL T, AHEZ B ALAHIEEZ 5,
4. T LR % ZDHHIT def ICHFXHZ 2,

5. aX¥FEHET,

BRI ZOEHZEALICRCASTWVWETE, T LETLAXBRLAZRAADBMBIDERTWENE SO
WT, BRI F 5,

9 EFRERE i

FEBEROH LHHREIE, #4722 DR FOFEROIT 2 LTI N T DAL IZEH L £ 3 Tan Bicking,
Nick Coghlan, Nick Efford, Raymond Hettinger, Jim Jewett, Mike Krell, Leandro Lameiro, Jussi Salmela,
Collin Winter, Blake Winton.

Version 0.1: posted June 30 2006.

Version 0.11: posted July 1 2006. Typo fixes.

Version 0.2: posted July 10 2006. Merged genexp and listcomp sections into one. Typo fixes.
Version 0.21: Added more references suggested on the tutor mailing list.

Version 0.30: Adds a section on the functional module written by Collin Winter; adds short section on

the operator module; a few other edits.

10 BZ&H
10.1 —#&

Harold Abelson & Gerald Jay Sussman, Julie Sussman (2 X % Structure and Interpretation of
Computer Programs, https://mitpress.mit.edu/sicp/ 22X H D 5, Z DFtEHEREIAICE T 2 dt
MWRBRETIE, 2B 3ETT—X 70 —%27 075 L0NTELDDDI—Fr Y AL XY —LDFIH
KOV L TWE T, ZOAIMIE LT Scheme 2o TWETH, THLDENDZLDTHA 77
0 —FIIBA & £ L7 Python 2 — FICHBEHTEE T,

https://www.defmacro.org/ramblings/fp.html: B 7w 27F 3 ¥ 70— 1972 AFIT Java T D% FIH
LTWT, RRBRELDOMNDBH D £,

https://en.wikipedia.org/wiki/Functional _programming: BIE 7w 75 I > 712§ 2 —RINENED
Al H,

https://en.wikipedia.org/wiki/Coroutine: 2L —F Y IZBHF 250 %H,

https://en.wikipedia.org/wiki/Currying: # V —{bORBERIZB S 2 5%,
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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/Currying

10.2 Python 8 D:E

https://gnosis.cx/TPiP/: David Mertz’'s DARDIRFIDE Text Processing in Python TEXEWUFED 7=
OB Tu I I IOV TERLTVWETS, ZOEMOHENCIE "Utilizing Higher-Order Functions in
Text Processing” £\ 5 XA ML DWVWTWET,

Mertz & IBM @ DeveloperWorks ¥4 MZHBEBEI TFn 75 2 v 73 % 3 KOG HEEZZENTY
%9 part 1, part 2, part 3,

10.3 Python X&

itertools €Y 2 — /L DYE,

functools EY a2 —LIZDOWVWTD FF a2 XA b,
operator £ 2 — LD,

PEP 289: "Generator Expressions”

PEP 342: ”Coroutines via Enhanced Generators” describes the new generator features in Python 2.5.
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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://www.python.org/dev/peps/pep-0289
https://www.python.org/dev/peps/pep-0342

L)
P

Python Enhancement Proposals
PEP 289, 24
PEP 342, 11, 24
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