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Jy—2 0.32

ZOXETE, FEBAZANTT 0SS 22 HETHDICE Y XV Python OREZ RTEhHdZ2ICL
FLxd ETHBE 0TI 072 0SS ERMNA LD L, iterator R generator D X 5 72 5 FEHKAE.
BI U itertools ¥ functools LW o 2HHET 54 TV EI 2 — L ERBZZI2ICLET,

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

DED AT L—43 (iterator) ETHRIXLTLIZZ W,

Il IV IERBIAMEESRET 2O TIN, FSENYR— T 0B HEIETVL O OFEN D
D¥EI:

c WFXAYDTUYZIVIEEE FHESIE T s ald AW LTIFOREZ ROy
Pa—RICHZ 2RV A MeRD %7, C, Pascal, X 5121% Unix ¥ = VETHINTHEASIEICA
Dij_o

-E§ﬂ§%°$<®u fig d REMEEHAT 2B TH > T, ZNEMRMNFENUIE T 2 5k
R 2 DIFFFESE @&Ef@gSQL@£%6<—%i<w6nt*—*§§f?SQL@71
VIFEF LT =&ty bEFIHLTOWAZG T, 7—IAEEBTI0A VT v 7 A% .,
DI T =X 6FITTE20ELZRDZDIE SQL =T V2D T,

o FTPIVMER 70l 70347 2 VOREDEBIELET, A7V =7 MIINEIKED &
D, ZOWREZFARLDELEEB LD T5/2DDRAY vy F2HD £3, Smalltalk ® Java 1347
Yz MEMASEETT, C++ ¥ Python ¥4 7Y =27 MEM IR IV 72 R—-—PLTVLET
2, BET ARER DR THMbRV LS IR ->TVET,

e BHE Tur T I Y EREE VL OrOBBICHOII TERET, HEAMNIS S b, BREANERZ
JTHAZMAL T T, ACANCH U TRRLZ 12T 5 &5 BNHIRELZ —UIFRb $8 A, A8R
BB S I ML —% (Standard ML, OCaml % %) ¥ Haskell 8% D 3,

BAMEDREDT 7R —F 2T 5 ZE X LATMO DD I, 2595 KK, Hlo7 Fu—F %[
7RI AEEXLBDET, BBOT7 Tu—FISELAFEEDH D, Lisp, C++, Python 3% 5
L7 T 87 X4 AEEETT; SOPOENEMEo T, AR FREMR, FRBEAMA TV =2
MERZR, L BARMCEBIRLR T 077 027477V 2H IR TELT, RERTRT T LTI



BESTHI A D7 TR —F 2o THL I HL20d LAEEA; GULIZA 7Y =7 MEAT, THUHD
Ty 7 BFHREUPEBAT, Lok i HITTT,

BEA 70 7S AT ANE—E OB R E-> TR TV EE T, ZhZNOBEEEAINT S »DIEHE%:
LTHALE T, BEBRRZ A BN TIE, NEREEZZZ CTLE o720, B HEICHEAZVWEEZ LD
LWV REIERDH 2BEERD 2 L ICEDNTVWET, BWEHD F -7 VBN #MREHSE ch 2
YEANET, BIERZRZST WS Zid. 025 a0FEFTRINERZENL L TV F— X - R R 72720,
DFE D EEBOMINIZD AT UL IEELZ T TUIVIT RN WS Z 2 TT,

HELEHTREMMESICETHIHLL a=3 R c =a + b DIIBRNAXTSFEELRNELE T2, (HH
NDEIRRT 4 AT T 7 ANNDEZRALLE, TXTORIEHZET 2 DI3HLWTT, flofle LT,

print() %X time.sleep() BIRDIFUIH LB HD FIH, LB L HFHARMEEZEL EE A, BHEIZTF X b
ZiEoD, EiTe 1 BEEDLD W o REWEH DD 2IFICHEN S DTT,

BIRAR & 4 L TEW Python 702 J 23505, /0 RRAZTERIIKS T Wo il 25 %
TEIT2 I, BB IERZA A V2 —7 = — 22 L o0 b WE TSR ORE 2 % 5, 72
2R, BEATE - A ZRORANZFENE T, 7o — L EREIEEE S, ogIfER b 20v & 515
#350TT,

BER T 5 30 73 A T2 MEMT RS T ORMEEZBZ IS TEET, A7V 27 MEM
WKBWT, A7V 7 MINEIREBE ZNEEETEZXY v RA—LVDA-7h TRALTHY, 70T nid
ZOREEHEEICEZE TN FIETS, —A T, BB T0 7S I v 7I3ATReR 0 E D IRE DA & it
U, BBE S LoMERNE T =270 2HkEB5 £ LET, Python TRZ D207 Fu—F2iEUSabtE
ZIEMTEET, 7V r—asHNDOAT Iz b (A=, FIUFrvay, Sr) 2EH LAY
ARV A%, BEBIZIELTZL52T23DTT,

BB 7T A 2 E DIDOOILLRWEIRICRZ 20 LAEEA, E5LTAT7Y =2 PHEIWEA S LWE
ISHBRVDTL & 5h, Eid, BB X A 3G & ERICE S ROHENH 2 DTS :

A BIRERA AT RETE

:Eyil 5"""@0

TNy 7R T A DO E,

1.1 FzURYEERARTREME

MEOFRE LTI, e 7 aBELWI L OBERNGEAZM I D HHICHETEZ 2 W I R0H D
£,

MRAEZBIEEVWDHWE, 7ur 7 A0 E LW I 2 2 HEMNCHAT 2 SIEORRICMEL DT TEF L,
i, BARANTT AN L THADRIEL» o200 EHIELWESS, iERTIOEDEVETL,
V—RAa—REHAT HEEVERXZ57] 550 dHl0FETT; HEETOWE, HBLS 2 AT T
WXL TTBR I AHELWHERE T 2 ¥ QR DTS,

TR o AT 272D IEON TV 2D FER 2ESH LTV WS 727 =2y 7T, FER LA



HF =22 T5 LEBDSBHICETHANEDZ L TF, 23— FO—{T—{TT. T80 OFLLEKX X &
Y BELES BITRIC b o 2EINRER X L Y BEICEAZLERLTVWE, 2hE 05 00%Kb
DETETZ2DITT, T2LEKNBRRERIIIV ST LOHTNCE - 4B TV RIET T,

B 7075 2 v IPBRAZHS O ZOFREXT 7 =y 7 TRERAZTNZS W26 TT; RAR, 2h
FTEESEAERZREL TEVWT, BHRRRDITREATOI 2 AERZEAN S RN EHHLZDTT,

BN e, a7 AOFIXIE W WHEBH T H D FRAL, Python V7 b = 7ICHBFRHD £1
Ao RYICHER 7B 7T L TH, AHIRIZER—V IO 2MXDPRBERDTY; H5REOEM L 71
I LTREBIFHETRVEICR>TLESIDT, HETH-oTWwWa S J 4 (Python 4 ¥ &7V &,
XML =%, =7 7599 I3FLAL. HEI2VIEITART, IELZZFAHAT2DIEARATEETL & 5, RIC
FERHZ HEEH L DER LD LTS, ZOMHEMEES 2720 DEEWHIERD £3; FERHICHIEVD D 202 b
Ls. Z2OHEEEEHL 2 8 B THFICEVRAATWRELEZIFIZRZDTY,

1.2 25—

IOEMINCE, BRI 07530 7% 55 L2l UID 02 2882 L VWS HRBHD 17,
FMRELTIRIZ 70327 —LEh gy, BHLZR 2T RERE-REZELL LD, —D2D I ITK-
TENRTZ T2/ NS RBBDIESHEEZRTVHDTT, 2RI, NEWEIBHRLDI LI —%F = v
T2DHHETT,

1.3 TNV ITRTAFOEES

TANRTNy ZHEB T 0 7T Kl ST,

BRI —HREN N E K THIREICERMT T XN TV B DT, TNy ZHEZHEM TS, a2l I ABELL @
BVe EIE, B0 ONT—RDIELEEZF v 7 TE5RA Y MNIHRDZDT, TNFROREICE
JER3AN e ERTWITIE. NZOFRRE 232882 RBELUDHT IR TEZDTT,

DDV ODBEN Iy P TRAMNDNRIZEDEZ DI TTLS, TAMNBEETT, BRI RT240D
REBIKIFEL ERADT, TR MDETRNCZ S LIZIREZHETIHNEED D A, BUCEHTIZA T2
RLT, HABREE B Y 5 0F 2 v 733723 TERVWOTT,

1.4 Falk

BBIIR XA D Tar s neffoTwd e, BARANPHNIODI A LBEHEEL IR ET,
HABRLFED 7 TV =2 a VICFE LB EEC Z b H2TL XN E, RH#ER e J 2z
BB HZEIETLEI, RERR TALZ PVAEZITIo TEOHD XML 7 7 4 L—H %2 KB
. T 7 ANAEZI o TARZIR TR L3, 2HRAGIGERTEZ5 T3,

K7D BICHTORHI A 757V 22 —T4 VT4 BREL T2, FiLtwrurJsad, BFEOREE
FHELTH L SENCRHE L 7B B L R CHlALTENS K512 D 9,



2 47 L—% (iterator)

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

AT L —R3EHT - RERHT 24727 b TF;, 2OATV 27 MVE—EBRX—DODERTOTF—XEK
LZEJ, Python DA 7L —&Xi& __next__() W, 5IMEMLITROELERIRTRAY v NEXLTHKR—- b
LTVWET, 7—RA M) —LICERDIE> TORWEE, __next__() 1343 StopIteration HIAfZHIL
5, L. AT V—XORIIERTHA2HEIDHD FRA; BEORA N -2 2EKT 2471 —4%
ELLWIDH F o HIGH -2 Z T,

EIL b VD iter) BBIIMEREDA TV 27 b EZIIT, ZOHFEREERRTATL—XERZS L LE
T GIBDA T2 v A T L =R EENRVE ZiX TypeError 2P £ 3§, Python @ €L b A V&
TN DO T L —XtDTEZHD0HD, FTH I FEONZDFV R eFETS, 417
L—REENDS 7Y =7 M iterable £ 7Y =7 b XN E T,

FEHIPLTA 7L —XLDOEHE L TAXL & 5:

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

>>> it = iter(L)

>>> it

<...iterator object at ...>

>>> it.__mext__() # same as next(it)

>>> next(it)

>>> next(it)

3

>>> next(it)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

StopIteration

>>>

Python 1 ZB AR XMRTA 77 7NV RA T 7 b2 LETH, RDEERZ DI for XTI, for X in
YEWIXD Y E, AT =KD, HE2VX iter() TATL—REENE LTI 27 VTHEIRENRDD
5, XOZOEFAUEKICRD £

for i in iter(obj):

print (i)

for i in obj:

print (i)

47 L—&Z 1list ) R tuple) 2WVWo2a YR 77 XEMEF->TIU R M X INMCEBLT 2 Z 28
TEE3:

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

>>> iterator = iter(L)

(RDOR=J12Fi <)




(FiDR— 25 D %)

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

ST VADT IR I DA TL—=RIIHIELTVWET: A 7L —X)N N HOBEREEZIRT WS Z & 2EHH]
WhproTWVWIUE, N-R IV T R TR eNTEET:

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

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

(1, 2, 3)

LA VEEOD max() R min() BRED. A TL—X DT E5IEICH > THRK - RNOERERT Z
MTEET, "in" % "not in" HETDIA 7L —RIPELTWET: X in iterator &, TDA 7L —X&
PHERDZAR) =L X BHIUIETT, TI0OHA T L —XERELL, YRR SHEICEEL £73;
max(), min() FWVWOETHR-> TRERAL, EE X HRA MY —2ICHTIRIFNUL "in", "not in" F
RU—ZHRD FHA,

AT VL—=REFRCHEDL I LI TEFRADTIFEREL LIV, MIOEREFICANLZD, A TL—%%Y
2y bL7ED, aC—2Fo DT 2HEEDDEFRA, A TL—EDBA TP 27 b LTE S LZBHIERE
B ROZLWETEZIN, 7R EaLtTid __next__ () XV Y ROZ L LPEEINTVERTA, TIDDH
RIS T L —Z2OH ORI LT LEIDPDBLNELTAL, BICA M) =2 1ZMADPHDOZE 2T S &
BRDHHEROHLVA TL—=REEL L TEWITER A

21 17— HDT—2E

VRARRRIADBA T L —RIZHIELTWRHFIEZOWTIEBICR E L72A, ED L 5 Python D —4 >~
ZRFENTSH, e 2B XFHRE D, HETA 7L —XARITHIG L TWE T,

FEEICNR LT iter() 58, HEDF—TA—T2EFTA T L —XRENET

>>>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=I12%i<)




(RIDR=I D5 DR E)

Dec 12

Python 3.7 226, HEORKEIMFIHANF LR L TH 2 Z PRSI NTNE ZEIWCHEERELTIEI W,
iD= 2 v Tld, ZORDZFVNVIMEENED SN TESL T, FEILICRRLZ DD L,

HEE iterO) ZHEAT A2 F—TA—FZ2EL T2, HFHEIQWEIMOAL TL—XERITAY Yy FEHDZF
T, HREINICME, HE2VEF—HDORTTA 7L — b LZFNUZ values(), items() EWS5 XY v KT
ATVLV—REELZEDTEET,

W dict() aY A bF 7 RiE, BRE (key, value) X TVDRA MY —L%ERTATL—REZIFANS
ZEMNTEFT:

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

77 ALb, BREDITET readline() AV v FEMATWL 22 TA T L —X{LIIHELTVWET, OF
DI TT 7 ANDEATEHRATVL 2B TELZDIYTT:

for line in file:

# do something for each line

Ty MEIAT I TN ERIBNET L, 20ty POEHRTATL -+ T2 dTEET:

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

print(i)

3 PxxRL—2NUX AR

4FL— 2D LTESHESBIE L v 7 213, (1) DL OFORBRIHRIELETT 5. BESK (2) &
FICESERTYH 7y b 2ES. T, R ARBXFINDOV RN RE, HITD S5 LA WIMER KT A
FRR=ZEHID 2N, BEOLFIEEDEIEY Yy 27 v FLEVWRE L ES b LAE R A,

VR MANERLLE Y2 2L —&A (B LT Mistcomp) & Tgenexp] ) &, Z 5 U7 EAT Offi#R iR /7
ETT, ZAEBERE T e 7T 3 v 558 Haskell (https://www.haskell.org/) 124 ¥ A4 7 XN & LTz,
XFHNDA ) =L BRI A PAR=ZAZFTRTHIZDIFRO— 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 OIE it X212 2 e Tr[RET S

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

if line != ""]

YR MAERELEZMS & Python U R F2SR - TRET; stripped_list IXETHRDOITHBA -V A MT
HoT,. ATV—ZXTWEDHDERFA, Vxpr L —ZRAEA T L - %R, TR BBERZISCTRIHEZ A
HLETOT, IRTOMEE—EIHTHENDD A, DFD VR FAAUKLOIES 1F, HREX MY —
LR KRBT =2 EBTIOIBA T L =R EWSBRE. HEDRICTZBEVENI L TT, ZH0o7ik
MTREY 2 AL —XAXDIFIIPHFELVEERET,

Y AL — ZREAE ()7 THEA, U R FRARTEAEN ) THERE T, Yxal—XROMR
BFERDOEBHTT:

( 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, SMUDOFEINAE 5 721F (AL T3 < M) T, HLidFTTY,

AR EN BT expression T OMEEZERE YL LTHANRLZDDIZRD 3, if HlFITANT, BRETHARL
FKTT; HIUZL condition DVED L X721) expression DFHli SN THINIBME N E T,

V3L — ZREE IO ED 2T U D TRAD, B a— LD HENIK > TWBHEILT b AR
T3, BT CEITATL—XZ2EDZITREZSETZ2DTT:

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

for...in HIFEBORTOLNETH, EIUTH, A TL =P FTRLDDT—TFr VANRFTENTVWET, Th
LOY =7 YRRBFIAMATLT TIEGEL | EDLENEECA 7L — bS50 T, REHPFALTH20EIEDH
D ¥+¥ A, sequencel DEEE T LICHEIRWYID S sequence2 XL —FTHFTDTT, ZD% sequencel
¥ sequence2 15 EHERT Z LT, sequence3 TL—7LET,

MoErxHEITLE, 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.

SF D, BHEOD for...in fid o T if RV EOREKHNIEZ, EXNEL —Fr Y AEORBICFELLI RS
YWVWHZETYT, EX3DUR ok, HAOVAYOREXIZ 9 BHETT:

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

Python OSEICER X ZMIVAFE R WX 512, expression TX IV EES R M THDLR S TERD
FHA, TIZHZ VR NAWUXRL T, BHIOEIHEXTI —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 —XeEIMRELMRICT 5, FRREETY, EENLBEBMEZHREL TRL
T, VAL —XPRTDR, —HOEEERTA TL—XTT,

Python % C DL 2 —MIZOoWTIE, I TECIEVWH D XA, BBEERE, v —HLER
(DT T4 R= MRAATZEEPTEE TR, TOMBD return XFETKDZ &, 0 —hVEKDBBIEINT
Mo, BDEMAFCHE LITIZED £5, RICFRCEEBEZ S 5 —EIER e, H LW T 4 X— M AGETZERIHHH
DU —HNERBMELNZDTT, LHL, BBEH I Z2iu— L EREETRIINZIESRKRSETLE S
Do TOHT VS22 ZADLBBEFITTER LIS, ¥5TLES, INIEY 2 AL —XDHMET 2
BRETTS; 32bb, Yo Rr L —RIEAHATTELP L EZ LB TEET,

TRBHiY 2 2L —ZBBOPIRZH5IHD £




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

yield i

yield ¥ =7 — F2BUVBBIITRNTY = L —XBTT; Python @ bytecode 2 > 84 I3 Z Lz it
LT, Bl AETIy 4L LTLNEDTT,

Yl =B Iz 2I—EEZHERIRTOTIE R, A7 =% Fubtaliawit Lzt 7
P bR LET, LOBIT yield ZET LI E, Yz —&id return XD X HIILT i OfEixH
L ET, yield & return XDKEEWIL, yield ICEFE LK TY = 2 L — X DFTIRED —RHE 1L
o T, O—INERPIMREINIHTT, KEIZOIP 2 2L —&XD _ _next__ () ZIERY., Z I 6B
DEIT2HEHL LT,

FFC generate_ints() ¥ x AL —XOHERABNZZE 5 TT:

>>> 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,

Pzl —XBEBDOH TIE return value & __next. ) X Vv Fh o FEHI L
StopIteration(value) 5| X I L E T, ZhADBRBELLGER. BEOKD D ICEHEL HE R
EDERIPHET LTI 2 2L =R —=DZNL LDEEIR S W0,

HATZ 7ARENT, YR —XTEI2LI500—INVEREAL VAR AERE L TREMEE L
TBIHNE, AUMRZEZ ZLI3AEETT, 2 ZIEEBBDV XA M ZiRT DX, self.count % 0 2L T,
_next__() XY v Fd¥self.count ZA Y27 UXYFLTERTLIXCTITEET, L2rLARLVL, D
ZIEERMEL 2 XL —RICHR-TL B, ALI2 T2 7R eHEL DRI LV RITRD
7,

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

# 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

2% test_generators.py I2id. N-Queens i@ (NxN a<DF = 2T, AWK BTERWES
BEET NEHD 7 4 =Y 2EL) RF4 - V7 — (NxN #Boea~vzr A B —E3 0l S &5 RiEEL
wy) oz I BBRA > THET,

4.1 DXL —RIMEZET

Python 2.4 $TOY 2 2L —XEHEHNTAI LA TEFHATLR, YRl —&RDa— FEETLTA
TL—REEoTLE-7Hr T, ZOBEBEHBT L XCHLWERZETFEER»>72DTT, V=
AL =BT = VEBERZEIICLEED, 20N BAT70 27 P EELTBVWTHRSHLILTH
EDPBENEEB LD, EWVoleny ZIFARET LAY, ThdaFyIF v LTVETA,

Python 2.5 T, ¥ =X L — X IMEZETHERTERNTE X L, yield 25, ZBUSRALZLDERLED
TE3EZRIRICR-72DTT:

val = (yield i)

ED X5 BOETH,»ZT 2L Zid yield ROFTRIC &9 50212 L5 BED L £5, #HINIHEIC
WEIZDITTIRDD FHAD, CAREEMNTIRSTRVOPZEZTEL LD, WOBMITTEIUES »%
TS Hh b,

(PEP 342 32 OFRIZ EFEICHAL TWE 32, 20Uk 2 & yield-Rid. AKX THED by LR
NZH 3 ZDAHFZCOBEFEMZ I 2HEDRH Y FF, DFD val = yield i 2 IFFITEFTH, val =
(yield i) + 12 D XS WIKHEFIH % & [ EMEFDLR S TEWITEE AL )

VAL —RIEEEDITIE send(value) XV v REMUET, $§52P 2L —XDa— NFETE2HM
L. yield AV ZDEEERTDTT, 525D __next__() XY v REMERL yield I& None #iRL £7,

NECHBDIZ 1 TOMALEMABAY R TTH, WEHAY Y ZDOEZEE TN TEE L5k 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 REBOFINIH 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 ZiBFT ZLIZ XK HEZ2DTITNH. Z5 R o TVRVWRE I PATF v 7 LTBLIRET
T VxprL—XBEBEEBT 220125 XYy F2¥send) LORVDZELHEELTADTRWVWERED, K
DIEZZDF EM > TIWIT EH A

VAL —&IZIE send() DIESITBRXY v FHAZOHD %7

o throw(value) &Y =X L —XNTHINERIT 27212 0WET; Z20HMNIY = 2L — X DETHIE
IEL72e 250D yield Tk > THRITFOENE T,

o close() 1Y =L —XNT GeneratorExit FINZIIFT. /1 7L — M2 TIEET, Zofilstz
R -7 = 1L —&X D3 — NI GeneratorExit 7» StopIlteration Z#&IFR < TIIWITERA;
ZOFIN IR L TH2IELDOZ 2 L LD 2T 2DFHAERK TH D, RuntimeError 5| EFH I L
F73, close() ¥z 3L —&28 GC EN3 L ZITHMINET,

GeneratorExit DI o7z BV V) —V 7 v TEXEER TEZXEDDH %725, GeneratorExit %
T 2DTIE%L try: ... finaly: $2X5BEOLET,

INLDEFEDEDLER T, VoL —RIIERO—FHNREEEDN S, EFEFLOHEE L VO TFEEICENR
ERF DT,

Pzl =2 aN—F> w3, Ih—btanBRoyr 7 r—F b b ET, I —F iE—
AT (B D EE) 226 Ao THlD—AFT (return X) 226 H 2723 T, I —F VIEWB WA
(yield X) B Ao D HAEDEMALAZD TEZ2DTT,

5 #0AAHFEE (built-in function)

IAT V=R —HTHES UL P A VBIBIZOWT, o FHLLRTVWEXL x5,
Python DbV A VB map (O & filter() & AN Y = F L — XX HEBEL TV E T
map(f, iterA, iterB, ...) BUTDI—T2ADATL—R%ZELET 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']

bbS5A. VA MAEKRLTHRILHRIEONE T,

filter(predicate, iter) 3H25&MHEiM-THBEICEL A T L —XE2RTDT, KU X MABEKE
THITE 73, predicate 1&. H 25T 2 ERELRTEKTT; filter ) TS 1IX. Z DR
D5EIE—DOTRIFNIRD R A,

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

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

TRV X MAERLTHETEI:

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

enumerate (iter, start=0) 134 77 7V DERBRIEFCES 2R TV E, (start oA RO &
D) FBGEENETNDOEELEGL 2 XNV ERLET,

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () &<, VA MIHLTL—TXET, ZEZESIHICHZMITITWL &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 NVDERZIXRNTEDLV A MEED, ¥V —
FLUTGRLET, 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]

(RDR=I12%i <)
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(RIDR=I D5 DR E)

>>> 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 FEfll 72 amak i sortinghowto %5 )

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

%ﬂ

ANE T, any ) IFEHD E 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, ZNoO 2 X T VICTANTRLUET:

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

zip() WEHEREZIBTANCATIDOAL 7L =X =22 THELTXEY LT list ZERL EE A, Kb DICERK
ENB7T tuple ZAERLTRLE T, (ZOEEZBMAILHFET lazy evaluation (AR EEAEFHM) & W
OE9, )

DA TL—ROHARICIF. TRTEACLEIDA TSI INEZHELTVWET, BRI Es TR, Hhdh
BZANY—AE—FBEHNATIINVERELCEXICRD T,

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

EWRFEA. INEROoTLEIERVWA T L —ZhoERZ O EOMBICZ Ao THTTLES b LALE
HFADT, ROTBVEIEIHRNWTT, ZOHETOLNLEREZRILTLESBMRADHZ2DT, 5204
TL—RIZZNAEEZ L IRoTLEVET,
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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 EV a2 —Md. XS A TV —&%, 4 7L — XA OEMIES B 7 SAEENT
WEY, ZOETIE, ZOEY 2 —LONERPNELHITHNAL TV ELVWERVET,
CDEY 2—NDOBRERENITITIZEIIRDET:
o BEDOA T L —RIZEDVTH LA T L —X2/E 535,
o AT L—XOEREFIHL LTRSS B,
o A7 L =205 —H8Z D 3 RIEL

o AT L—ROHNEITN—T75FF 3B

6.1 ILWIATL—2%Z1ES

itertools.count (start, step) XMEDMRBH —EDERA MY -2 2R LET, 7> a v THIBT 2
B(ZT74VMI0) RS LORR (7740 3 1) 25260 FT:

itertools.count() =>

0, 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 T 7 TNVONELZ AV - LT, ZOBERETRYIH» O REE THRE
WHREDIRLTW A TL—2%RLET,

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

itertools.repeat(elem, [n]) & SR ONAEHEE n BEHRL F 35 n 272 FAUIAGEITE LFLT 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, BHIDOA TL—EZhHHE
FEIRTEL, RCZHFEHD»S BREEIRTEL, WO I 2BREIPRL LD ETHRITIE T,

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 A A MV —LTIKLE
3, stop BIEIZ 2. BUID stop MOBERERLET, BtEA > T v 7 A%ET & stop-start HT. step

15




DMEDFEFZZNIEC TEELRZ RS LE T, Python B3 XLFHRV A DA TA ZALITE ST, v4
F ZADEIX 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]) ATV —XZHEBLET;, TOA T L —XONEZFRL XS5BT, MIirL
nflDA4 7L —X%ZRTDTT, n OfEIE, FELRFIUIREED 2 2o TWE T, HET 213D
ATVL—ROAEZ —HREL TEDEDRHDETHLL, RERATL—XPoBEH L5500 —00 &
DBHEATVWLOTLEI . KEDAEV RHETLIHHD ¥T,

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 ERION L TEABZMER

WE i 572 operator Y 2 —/LIZiE, Python OEEFIIHIGT 2EBMPA > TVET, W o0fl%
217 % &, operator.add(a, b) (- DDfE%ZNE), operator.ne(a, b) (a != b &[[ L), operator.
attrgetter('id') (.id BHEZEET 23 -7 7L %2IKT) LWV o BT,

itertools.starmap(func, iter) . A 77 TN RINVDA MY —LZERT AR LT, ZDOX T )%
SIBUZE- 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 EXEHEIRT S
XHIHID 7N —F e LT, ib3E (predicate) ICHDWTA 7L —XOERN1 LY 7L v bR TEES
HHET,

itertools.filterfalse(predicate, iter) & filter() X IIRXNZ. BFEI TR TERE TR TERL
EJEE

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

itertools.takewhile(predicate, iter) (ZXFEAEHZIRL TWAMZITERZREL 5, —ETHL
PRz RT e, A 7L —RIIHITKRTOEREZ LET,

U
oM

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) (&, HFEPEZRL TWS 5 BIIHERZEHA L, BITR>TH
LY 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 2 2 BRBIINIET % data BEZ I EIRLET:

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

6.4 HEEEHK

itertools.combinations(iterable, r) . iterable 205 r-tuple JEIRT 22 TOMALGHLEEZHEMET 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

(RDR=I12%i <)
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(FiDR— 25 D %)

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)

ZREND R TVNTIE, ERIZ iterable BEZNZIR LD R CIEFZRSE $3, HIZIX EOHITHIUI,
113WwoTH 2,3, 4, 5 ORISR E T, Bl7z & 5 72BIBUC itertools.permutations(iterable, r=None)
BHH., THLHIBIDIEFIZOWTOlFID L, r HEIRT 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 BE5 270G RX iterable OEXDFONFE T, ODFD iterable DETOEBEREALIEFZRERL F3,

NS DOBBDBERT 2HAEDLEIZ. MENEETT DT, iterable DNBEN—EH TR EHEWVWI 2IZE
HLTL &

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)) A 2EBRNTVETA, THUE 200 W AHIOMEN DL DR
<7

itertools.combinations_with_replacement (iterable, r) BHEUIFIDOHIFZE D AN FE T —HIDE
RTFRILEREZHEDIRELEATD RV, HRMNE. 202X T VORIIDB DL L T—2EHEIHEIX
. W T 2O0HDEIRO» b D ICENTEEHEDLY £ T

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) . ZhETTHRDPEHTI,
key_func(elem) &, 4 77 7N HBRoTERLEEZNLNDF —HZFRET 2B TY, Z DBIBIIEE
INTORTFIUR, F—3HICEERZO DIIRD £7,

groupby ) &, JCICR 24 77 76 F—([HEFOEK T 2 EREHED T, F—(HL ZDF—1HIE
FTREZEDATL—ZD 2-XTILDAM) —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 ) 13, TECB B4 F 5 TLDNAESF —HTY — F SNFRETHZ 6N L 2HELTOE
T, ZIZT BENBZATL—REHEKBITTDA T 7 TN EMEI L WVWI T IRIFEELTLEIN, 207120,
iterator-1 DFEREFHAKD 3 £ T iterator-2 £ ZAUTTIE T2 F —HEZERT 2 2 IETEE A,

7 functools € a2—Jl

Python 2.5 2* 5 ® functools EY 2 —//WZid, @B W O Ao TWE T, SREEK i3 A1 LT
BRI 2B > THi 7= R BEEUR IR SBT3, ZDEY 2 — L T—&FEF| 72 — LI functools.partial ()
BI%C9,

BBEIZ XA VDT a5 ATIERHT. BHFEORED & — D7 X — R M B EED 2 R2 2D
HHFF, Python DBEEL £(a, b, c) 2WVIBDHRH B2 LTIV, £(1, b, ¢) LRALEKD g(b,
) EVWIHOMBEED 72 RZ2ZePHDET; 2FD £ DRNFTRX—Xe—DMDEHIITT, Ziux TH
BoMA#EA] IR TVED,

partial() ®a X+ 77 XX (function, argl, arg?, ..., kwargl=valuel, kwarg2=value2) &
WOSIRERD ET, TEDLNR oA T2 MIa—F 7L kDT, ZRENNIZ, FI8OME - /-IKET
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function ZFET LD LRI IZRD FT,

MTEH2D1, NEWINESBHENZ—oDHITT:

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 7V DEZRIIHN LU TRAIWCHEAEZEITLT
Wo IREEREPHTDIDOT, ZRWIHBREA 77 7VIGEATE R A, func 11, BEE ZOH-
TEZ —2OR TR AD £9, functools.reduce() A 7L —XNETHRAD_ER A £ B 2o T
func(A, B) 231E LT, T 6 =FHHDHEE C 2ERL T func(func(A, B), C) 2itET 3. %
DFERZ X HICHUFHOER LAY T VWS EATITINPREZETHITSLIDTT, LA
T TN —D b ERIREIR TS TypeError 23F4E L %9, #IHAMH initial_value 2% 2 & Z2id, &
HDFHET 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 DRELEZEFT 2RV ET, Zhid
ERBEDARNOT, 207D 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 hid, HIZ for —T2E VWIS 83D D TL
BHET:

import functools
# Instead of:

(RDR=I12%i <)
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(FiDR— 25 D %)

product = functools.reduce(operator.mul, [1, 2, 3], 1)

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

product *= i

B3 2 BIE itertools.accumulate (iterable, func=operator.add) T3, ZDBABIIFUCEHE%R
LETH, BEEREETOTIERL, accumulate ) ZFNZNOHFMEEREZRTA T L — 2R D EYE 12
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 Y 2 —/lid, BRHCHED EiFE L7253, Python OB FIIHIGT BB A>TWEEY 2 —IL
T9, BBER XA LD a— RIZBWT, HEZ—DFETIT LT Z LRV ErTIHFLDOT. &
HEGICAE D 9,

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

BohAt LT operator Y 2 —LDXETIELZX W,

8 NEHBEKE T LA
BEHIZ Z A LD Tar S AEENTVWE L, BEL LTEHWED, MO TERZZOREEDERED T
LI A XOEBELEL T BN IDET,

L) PRVEBDPEL I, URED 2a— L THEEL TV, FTLWEHEZERT 2D EEZE -7 DD %
‘A

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

existing_files = filter(os.path.exists, file_list)
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LaL, SILWBEED R W LEL Lrd ) EHA, 29 LN RBEREEL HFIED —Oh lanbda T
T, lambda Z5|15 L LTHEBD I XA - ZRZ2OoLSAZID., ZOROMEERETELOBEEEIED
R

adder = lambda x, y: x+y

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

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

def adder(x, y):

return x + y

def print_assign(name, value):

return name + '=' + str(value)

YELDIESIVBEVDTL & I, ZRITFADMETT; FEEDAXANYL LTI TE %721 lambda Z{#
bk L TVWET,

ZDOESRXLTVWBHBDO—DIZ, lambda FERTE ZBHDIFHEICRONTVWE VWIS EBHD F5, —
DORE LTEHTE /BRI LATIURN T ERADT, if... elif... else ¥ try... except DX
I BN ZFFOZ N TER VDT, lambda XD TR ZTADILZRHIELTED L, TbsT
H2 LTHAIKKVWRIZRS>TLEVET, ¥T, KOa—FIXAZLTWATL & Ih, RFEIBEZLE
W

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

DLMBIIZIEHLRZTL LI, AINE 5720 TWEDLMEENTW IZIEREEN2D2 21T TT, B def
XTANTIZTEe, ALAELPRELZD ETH:

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

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

THHMIZ for — T WXTHUEEDP - 7=2DTT:

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

HB5WE sum() AL P2 2L —FZATHRVWTTA:

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

%< DA, functools.reduce() 2o TWVWB 2 ZA1F for — I EEELZIEIBESLTWVWTT,

Fredrik Lundh (ZL4H] lambda FIFHDOV 7 » 27 2V U I LT FDIEHZIRB L2 nH D 3
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1. 7B EEL,

2. ZOZ AEP—HKEATNMIZ L TVWEDHhaxXy FTHHT 5,
3. ZDaAXY b LEBLWMRLT, AHEZ L ALAHIEEZ 5,
4. T LR % ZDHHIT def ICHFEHZ 3,

5. aX¥FEHET,

BRI ZOEHZEAYIZZRICASTVWETE, T LETLAXBLAZRAADBMBIDERTWENE SO
WT, BimIERd 9,

9 BEHRERE & i

ZHEBIEROH LHHREIE, #4272 Z DR FOERDOIT 2 LTI N TFD AL 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 —fgsR

Harold Abelson & Gerald Jay Sussman, Julie Sussman (2 X % Structure and Interpretation of
Computer Programs, https://mitpress.mit.edu/sicp/ 2B H D 5, Z DFtEHEREIAICE T 2 Hl
HRHRETIE 2HE 3ETT—X 70— 07 L0NTELDEDDI—Fr YRR MY —LOFH
WCOWTiH L TWE T, ZOAEHIL LT Scheme 2o TWETH, THOHDHEHNDZL DTHFAL 7
0 —FIIB A & £ L7 Python 2 — FICHBEHTEE T,

https://www.defmacro.org/ramblings/fp.html: B 7w 27F 3 ¥ 70— AFIT Java TDHl% FIH
LTWT, RRLBELOMNNDHD 7,

https://en.wikipedia.org/wiki/Functional _programming: BIEt7 w75 I > 712§ 2 — RN ZNED
Al H,

https://en.wikipedia.org/wiki/Coroutine: 2L —F YB3 250 %H,

https://en.wikipedia.org/wiki/Currying: %V —{bOBERIZBE S 2 50H,
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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 $$HD:E

https://gnosis.cx/TPiP/: David Mertz's DARDRYIDE Text Processing in Python TIEXEWHD 72
O Tu I I IOV TERLTVWETS, ZOoEMODHENCIE "Utilizing Higher-Order Functions in
Text Processing” £\ 95 XA ML DWVWTWET,

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

10.3 Python X&

itertools Y 2 — /L DYE,

functools Y a2 —LIZDOWVWTD FF a2 A > b,
operator £ 2 — L DE,

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

25



	はじめに
	形式的証明可能性
	モジュラー性
	デバッグやテストの簡単さ
	結合性

	イテレータ (iterator)
	イテレータ対応のデータ型

	ジェネレータ式とリスト内包表記
	ジェネレータ (generator)
	ジェネレータに値を渡す

	組み込み関数 (built-in function)
	itertools モジュール
	新しいイテレータを作る
	要素に対して関数を呼ぶ
	要素を選択する
	組合せ関数
	要素をグループ分けする

	functools モジュール
	operator モジュール

	小さな関数とラムダ式
	更新履歴と謝辞
	参考資料
	一般論
	Python 特有の話
	Python 文書

	索引

