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EZ# A. M. Kuchling
JJ—2X 0.32

COXETIE, BB XA NLTIR T2 52FETLZDICY Yy XV 7% Python ORER R TEb2 I ICLZE
Lk, STHEEI 077307 0WSBERERNLH L. iterator R generator D & 5 R SiEH#RE. BLU
itertools X functools X Wo BHT 274 7 VEYa— V2RI ICLET,

1 [FL®IC

COBEBRBEBR T 0T 2 v SOREAESEFIAL £37; Python OFFEREEICOWTRETHID 720 Ak, ROE
D AT L—4& (iterator) ETHRIXL T Z W,

IR oIV ERBRLEIMEE SR TAIDOTTN, BNV R— NTE30MA RIS orOENLD D
£7:

e FLAYDTBSTIVIEER FHRIE T Jul sl AHNKKLTUTOIRNEZR2a vy Y a—
RICHZ BRIV A M) %3, C, Pascal, X 5121& Unix ¥ = VETHIDRFHREASITICAD £ 7,

o EEE EATEL DI, MBANZHELHMAT 2MEETH - T, ZARRRINTEHELI S 275152 H
1132 DIFEFEFEEDOKETT, SQL BBZH6 ~HILASNALEZHEHETT,; SQL 07 2V i30T
L7znwrF =2ty FZ2HALTVWERENT, 7—INEEEBETI20A VT v 7 RA%2[E50, ¥OYT7r/m—
ADBEITTE20HFELZRDZDIE SQL =22 D TY,

o AT UMEM U FLEFATI I FOREDERIELE T, AT 27 MTIINEIREDLH D |
ZOWREEHNZDBEALEBLZDTE2DDRXY Y FHHH F£F, Smalltalk ®° Java &4 7T =7 b
fEMEFETY . C++ & Python 3A 7Y =27 MEAIT BT S I Y728 K- LTOWETH, BET L
BEZREDRL THIMbRVE IR ->TVET,

o BBE Tl I IV IEMERZ VW OrOBBICHOITTERE T, HENICES . BB ANTZRZITT
22T, RCANSN U TER 22 2 &5 NEREZ —Ulb ¥ A, AHRBEAS
A2 ML —% (Standard ML, OCaml % %) & Haskell 235 D %9,



REAIEPRED 7 Tu—F2l#lT AL I LATEOH D FTH, £5F 2RI o7y a—F2fis5 7
NI LEZILRDET, #BO7 o —F TG L2E7Ed H D . Lisp, C++, Python &% 5 Lz~b
FRTGXALBFHETT,; ZohornzflioTd, EAMICFREALR, FLBERNICEH 7Y =7 MEAZR, &
. EARINCEBE R 0 7T A7 4 77V REL N TEET, KERIuS T4 TIE, STl DT 7
H—F 2o TEL IR 20dLNERA; GULIEA TV =7 MEAT, THUHEHr D v 7 13F ki =808
BAIT, V0o k3T,

BB 71 7S ATk, ANE—EHOBEEZE > TR TWEE T, Zh 2O AINM 52 DIEHE%E LT
HALET, BAEERA XA BV TIE, AEREEZZEZ TLE->72D BRDEIHNRVWEEZ LD ol
EWERDO® 2B 2 X5 ICFbNTVET, BWEAD % o772 < R VBT MREHE chrIhET,
BITEHZ 2 T2 w5 i, a2 I A0FETHICNERZEL L TV 7=l Rz mv, 2% b ZEH o
INIZDATNZ U EELZ T TEIVIT RV WS 2T,

HEHEETIIMRXICETHHLL a=3 P c =a + b DEIBKRAXTSFEHELRWVIZETTA, BHEHADRE
RRT A RT T 7 ANNDEEZAARY, TXNTORIEAZET 2D LVWTT, Mofle LT, print() ®
time.sleep() BAROMUH L S H D ETH, b6 HHRMELZELERA, HEICTFRA M E2iEo7h, E
7% 1 BREFED D o ZEWER D7D 72 I 2 DT,

B R 2 4 L TH W Python 70277 2135205, I/O PRAZERICLLS TV o kil TAHXT
BATH I, B S I RA S A v 2 =7 2 — 2R L DO b W TIRIEFEBEIOKREZ Vg F, 72 2
F. BBA T -V ERORANEMECE TS, e — OVEREIEES S, oRWER S 2w E 5 1cEET 20
T,

BT 0 o 20 347027 VERITu S I v DR EEZDZ I TEE T, A7V MEEIC
BOWT, A7V 7 MEIRFHKREL 202 ZEHT XYy Fa—LD Aok TEATHY, 707481320
KREZEECZME BT FIETY, —A T, B T0 77 IV 73Rk & D IRBOEH 2l . By
SLOMERNS TF—27F 3 EKBES £ LET, Python TRZIDZ2oD7 7u—F2E0ELOEL N TEE
T 77V = avNDATI 2 b (A=, b IUF T ay, Fix) EREALLA VAR 2%, BED
ZFELTEE5ICT25DTY,

BRI AL i3, DIFODLISRVEIRNICRZ 228 LAERA, E5LTAT Y27 FHEIEHDZWES B
BULWOTL & 5D, Fi, BB &Z A VIR ZBICESCRORELRD 2D TT:

TR BIRERA AT RETE,

. ;E:\/“:'-i_llﬁzo
o fEETE,

o« TRy ITRTFTA DB,



1.1 AzCRYEERAAT REE

HEREOMRE LTIE, 777 508 ELWWT & OBARGREHZ M & D EICHETE 2 L WO RBHD X7,

MRELBIZRVDHWE, Tar 7 A0BIELWI & 2 HENCEEAS 2 SIEORACEZ HIFTEE L, Th
i, BARANTT AN L THADEL D522 EHIELWES S, EiE@HT 20 EVETL, Y —Ra—
REHAT HEVIRZZS7] LE50 L bHIOFETT; BIETOWE, HELS 2 AhTRTicLTcrr s
7 ADIELWEERE T 2 & OBERIEHZ DT,

Tur o L RHAT DI TV2DIEF FER 2HEHLTW WS 77 =9y 7T, FERLIEAN
F=RR TR LEBDIBHEICETHIZMHED I TY, 2— FO—{7—17T, RITo1 DAL X 2 Y B
B2 b RITRIC b o EITLEXX 2 Y DPERERZILERLTVWE, Zhk 7 ur 7 008bD T
FEDITT, T2eEENEAEREIT0 T LOMNCE 5B TVWRIET T,

BRI T 0 75 I v IR AZHS DR ZOFREXT 7=y 7 TEAAZTNZC W26 TE; AR, ZhE
THESEAZRZHELTBVT, BARRDITEATOI 2 FAERZEA LSRN EBHZDTT,

BN o, 7ur o AW WEBHNTHH D FHA L, Python V7 b = 7ICHBFRD D 8 A
AR T 07T A TH, GEHICIIER -V ICb R 32X DBRERDTT; HLBREOHMR 70 7 F LTIk
LI FHETRVEIICK->TLEIDT, HETH>TW3E 702 F 4 (Python £ ¥ & 7Y & XML »8—%,
V777U RILAY. BEVETANT, ELIZAHAT 2O AARETL & 5, RICHEHAZEESH LD
AR L7 LThH, ZOAHEZRIET 272005 WED £7; AEFHICHE VWD D 2008 LT, Z 055 13EEH
L7z BATHFIEVIAATW 2R ZDTT,

1.2 E2a5—%

FOEAMCX. BRI 0520 7% 52 LBEEMNUID T2 22k WS FIERDD T3, MR
LT ur o n3EY a7 —bENET, BRELREZELZHITREIRBEBEZESID, —2DZ IR TENT
FETEZNEIREBRDIZIONEEDRLTVDHDTT, FHUS. NEWVEIDFHDDD LI —%F v 7T 5DHHEH
T

1.3 TNy IR T DOBFES

TARRT Ny ZHBEAI 0 7S Lt ST,

B —ENT/NE  THIEICERMIF ENTVWE DT, 7Ny ZFEFEMTS, e s 40ELLEpiwn
LEIZE BBOE DV ONT—RXRDIELEEF v 7T R,V MIREDT, ThZNORHICBIT AN
CHAZERTOIHE NZORRE R38R RO HT e TEZDTT,

VDDV ODOBEN Iy FTFRAFORRIZEDBIDITITI»LS, TAMDBHETT, BEIZS X7 L DIREE
WWHRFELERBADT, TRAMDETHNCE S LEZREZHET2XEIIH ) A, BICHEYI AN EZERL T,
HADBEEEBY 2S5 F 2y 73 32 TRVLVDOTT,



1.4 =&

BERIZ R AND T 7S 2effoTnd e, BARANTRPHNDDIcs B EES Ik T, 7
BRAFRED7 7V —> a VITFHE LB EELS Ze 3 H A TL S UNY, LHikTn s T 2# 2 2 B
bHBHZLTLEI, RERIE TALZ MIEHERZTM-TZEOHFD XML 7 7 A L —BE 2RI, 77
A NGB EZTE > THNAERRTEBR CE. ZRRGHEICHEHATEZ5Td,

K7D BIZHTORHI A 77 VR —T 1 VT A BRELTL DL, HiLwrar s ad, BFOREE R
LTALSENCRHE L 7B E S 2 THALTONS K5I D ¥5,

2 17 L —% (iterator)

FTIEEBRRA VDT 0T T K E L BEOANE L 72 2 HER Python #RED SR TWEFXL &S /7L —
2T,

AT L —RGEGET— X ERHATEA T2 b T, 2OA TV =27 ME—EIC—2DERTOTFT—XERLZE
T, Python DA 7L —&E __next__() 205, 5IEMSTROBEREZRT XY v FELTHER-FLTH
9, TR AN —AIREREDPE > TOWRWES, __next__() 13473 StopIteration A EHL £, 7272
L. A7V —XDORIFAMRTHILEIDD FHA; HROX M) — 22T T71L—X2HEILWVWIDD
Fo LB -7 T,

EILbA VD iter) BBIIMEEDA T 27 b 2RI T, ZOHFERERELZRIATL—EE2RESELET,
SIBOATY 7 M 4 TL—REENLRVE 21X TypeError Z#1F %3, Python ® L b A V7 — A
WZHWLOPA TL—RLDTELHDH D, HTH L FObNLZDIFVAMETHETT, A 7L —X%2Eh3
F 7Y =7 M iterable A 7Y =7 b 2 ENE T,

F@hLTA 7L —2LDFEBRELTAEL & I:

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

>>> it = iter(L)

>>> it

<...iterator object at ...>

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

>>> next(it)

>>> next(it)

3

>>> next(it)

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

StopIteration

>>>

Python {32 RXARTA T 7N RA T2 7 2R LETH, RDEBEERDIE for XTF, for X in Y &
5




WIHIND Y iE. A 7L —&», H5W0WE iter() TATLV—RZ2ENW5 AT =27 FTHLIREDR DD 5, X
DO CERICZRD $9:

for i in iter(obj):

print (i)

for i in obj:

print (i)

471 —=&1F 1ist ) ® tuple() LWVWo A YA 77 XEBEZH o TV R MRX INVICEBLT 2 Z e T
e

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

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

(1, 2, 3)

S—HVADT IR T H A TL—RIIHIBLTVWET: 4 7L —&2 N HOEEZIET WS Z e AHANTh
2o TWIURX, N-R NI T R IV FTBZ 8N TEET:

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

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

(1, 2, 3)

P A YD max() R min() BED, 4 T L —X—DFFEFIEICH > TRA - RIDNOBEREIRT Z 23
TZ%9, "in" ® "not in" HETFTHA T L —XITHBELTVET: X in iterator ld. ZDA 7L —& 05
BER V=212 X BHIEETT, TT2OHATL—XPEREL L, YRR SMEICERL F73; nax(),
minQ) XV OFETHIR->TRERAL, BEE X PA MY —AICHTIRIFAUL "in", "not in" ARV —XHE
DEFA,

ATV —REFREDLZ e LHATEFRADTIFERLIZE W, fIOEZZFICANTZD, A T7L—X% VY
FL7zD, a¥—%2Eo7 DT 23HEEDLDERA, A TL—EBF 7027 b2 LTES L7EBNERER £5o
TR TEFTH, 7 balTE __next__ () AV Y ROZE LPEEINTVERA, TTH 5L T
L—2DOHHZHWRS LT LEI2b LATEAL, FCRA MY —LIZMDLHDI 2T 5 BEBD L2058
LWATL=RZELR L TIEWITER A




21 17— 2RO T—5E

VAR TANA T L —ZRITHIGELTWBHFEICOWTIERICRE L, EDr 25 Python DY —7 V&
I Tdh, e 2B XFIRES, BHETA 7L —XERIHBE L TWE T,

FFEIWIHLT iter() 5, BHFFEOF—TA—TZHFT A 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, ml[keyl)
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug

© 00 N O U b W N =

Sep
Oct

=
= O

Nov

-
N

Dec

Python 3.7 25, FFEDOKEIEFIZFEANEF AL TH S I EBHRIES N TS Z L ITHER LTS W, LU
DN= a2 Y TlE, ZOWRBENVIMEENED SN TEL T, FEILICELRLZIAHD L,

HEIX iter ) ZHAT 2 F—TA—TZELEITH, HFKEZEMDOA 7L —XZRTAYy FbHDET, H
RENZME, B2 WIEF—2EHDRTTA 7L — b L72FNUE, values(), items() ¥ WS XYy FTATL—&
PER DB TEE T,

WHZ dict() a YR MF 7R, ARE (key, value) X TIVDRA M) —L%KRTATL—XEZITFANL L
DTEEXT:

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

77 ANS, REDITET readline() XY v FEEATW 22 TA T L —R{LIZHIGLTWET, 2% hH I
IR TT 7 ANDEATEHATW TR TELZDIITT:

for line in file:

# do something for each line

Yy MEIAT 7N ERIBNET L, 20ty POEHRTATL—1+FTE2ZLdTEET:




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

print(i)

3 PxRL—2NURX AR

ATL—2DOHEINIH L TESFESHBMEL v 7213 (1) VO FORBERITMELZFTT 5. BIU (2) &M
BOHERBTYH 7y F2MED, TT, REZARFHDY R M6, ZTD S LA OCTHBEIRART A b AR—
AZHID T2 REOXFIN 2 GO 2y 77 v T LW RE LS b LR A,

VR FHNERFLE Y 2 2L —&K (BEL T MNistcompl & lgenexpl ) 1&. Z 5 L7iREANT OB R R HIET
T, ZAUIBIBR T v 5 3 v 5 EE Haskell (https://www.haskell.org/) \&4 ¥ 284 7 XN E Uiz, XFF
DAV =P HHRTA FAR=—ZAZFTXRTHZDIERDI—-FTTEET:

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

>>> # Generator expression —- returns iterator

>>> stripped_iter = (line.strip() for line in line_list)

>>> # List comprehension —-- returns list

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

FHEDHERZ T BT O it REX2MT 2 2 e TA[RET S

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

if line != ""]

YA MANERELEZMES & Python VR bDR - TRET; stripped_list IXETHEROITHB ATV A M THo
T ATL—ZXTEIDERA, Pz —ZAIA 7L —FERL, TRFERBRESCTEIEZEHLE T
DT, IRTCOEZ—FETHIBEDRDH D EEA, 2FD VX MAUKRGLDIZIIF, BEER MY — 22 K%
T—=RERTEIBRATL—RE2WIBFIE, HEDRICTLBVENS T TT, ZoWV ok TIEY = %
L—RZRDIEIDBIFELVEEAE T,

Yz b—2AUHFER V() THEN. VR PAERGUIATER 7)) THENE T, YL —xROERIEX
DEBHTI:



https://www.haskell.org/

( 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 )

V2 MAEREL S, IMUDOFEINAE 5 721F (AL T3 < M) T, HLidFETTT,

AR EN BN expression T DEE ERZ L LTHNRZHDIZRD EF, if HIFTRT, RETHALERT
3 HAUL condition HED & X731} expression HFHHli X N THINTEMXNLE T,

P —ZRFEIHEMOFICELRITIIRD FRAD, EEa—ALOBHENCKR > TWAHEINT Y ALK T
T, BT CEITATL—2Z2EDZ0NEZS5FETZDTT:

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

for...in fIEEORITFONEIH, YU, A TL—1FFT2DDI—F VYARFTERLTVET, ZThAHD
= Y RFAUITLT TREL . EPOEANBEHFIATL -1 EN2DT, REHPFALUTHLHEEDHD FHA
sequencel DFHER T L ITHENHIRYID 5 sequence2 ZL— S THITDTT, D sequencel ¥ sequence?
DO ERERT T IZ, sequenced TL—7L T,

MoHrxHEITLE, VA MAERERLY 22 L —FXAUERD 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 expression.

DFh, BHEOD for...in HiXH o T if PRV ZOHREENIE, BEPES —Fr VU AREOBICE LIRS WV
5328 TT, RXIDVR VN oks, HOVRAMNDOEXIZ 9 BHETT:

'abc
1, 2, 3)

>>> seql

>>> seq2

(RDR=I12%i )



(FIDR=I 5 DfEE)

>>> [(x, y) for x in seql for y in seq2]
[(ta', 1), (ta', 2), ('a', 3),
('p', 1), ('b', 2), ('b', 3),
(‘c', 1), (c', 2), ('c', 3)1]

Python OSGRICEER X ZHALAEER WK 1T, expression TX FNVEED R HIEIMTHbOR S TR D 48
Ao RIZHZ VA TMNERL T, BAIOEIMELT 7 —TTH, ZFHIFEMTT:

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

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

4 xRl —% (generator)

Txpb—RE AT LR eELIMEERMPICT 5, RGBT, BEENZBEBIIMEZFHRE L TGRLET
D, Tz pr =PRI DX, HEDOEERTA T L —X T,

Python % C OEMENLEKa— IOV TIE, K ZHELIREVDD XA, BBEERE, u— 2 VEKE
E2 754 R— P RAMEMATEZT TR, ZOEED return XETHKZ L, 0—DAERPEEI N TH S,
B D EHMPERH LITICED £5, RICFAUEBED 5 —EERE, FHLWT 74 X— M ERiEEIcH RO -7
NEFDESNEDTY, LAL, BEEHS X IC0— A ZHEETRIEESRBTL x50, FOHT
Wo et ZADLEBEHITTERLE LD, E5TLES, INZIZEY XL -2 RET2HETT; 342D
B, VxR —RIEHATTELAREEZ S Z e TEET,

TRBEHiY 2 2L —ZBBOBRE5IHD £

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

yield i

yield ¥—V— FZZUBAEIIITANTY = 1 L — X B TT; Python @ bytecode 2> %4 I3 e Mt L
T, BRI AETIY AL LTLNEZDTT,

Y AL —=ZBEE. N FICEEHERZIRTOTIERL, A 7= P balicfit Lzt 7o«
2R ULET, LOBIT yield ZET LA E, Y2 x L —&id return XD X SIZLT i OEZHAILE
3, yield & return XDOKRZFZEWIE, yield ICEHE LB TY = 1 L — X OFEITIRED —IHF IEIZ7R o T,
02— INEREPREEINIZEHTT, KEIZOT 2L —&XD __next__ () ZIERY. Z 05 BENETEHEH
LET,

FFC generate_ints() ¥ x 3L —XOHERBNZZE 5 TT:

10




>>> 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

[T < for i in generate_ints(5) ® a, b, c = generate_ints(3) EWVWoEXHHTEET,

L —REBOFTIE, return value & __next__() XV v FhoEH X N7z StopIteration(value)
EHIERILET, INDRELLGER, BROKDDICEELIGEIE., HOERIKT LT 22 —X—
BENLLEDEZ RS 20,

HATZ 7 A%EVT, Y2 AxL—RXRTEILIAD0R—INEREA VAR Y ZAERE LTRIHEE L TBY
X, FICRIRZE2 Z 8 IEARETT, 722 ZIEXBED VU X b ZRT DX, self.count % 0 XL T, __next__Q)
XY KW self.count A Y7 VAV FPLTRTEIDIRTIUITEE T, LrLRDS, DAEEEHRY =
AL —=RIZHE-TL B, ALI%2 T30 7R 5FELDIIEEICPRI LV IR T,

Python D74 77 VIZEENTWS T A MAA — b Lib/test/test__generators.py (Zi&. 1E221 H BREEOH D
BZL A-oTVET, ZHUEITHROMD HIFE (in-order) FREHFTHEL Y 221 —X T,

# 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

122D test_generators.py (Zld. N-Queens [ (NxN a2~ F = AT, BWICHETE 20X 5 4L
BETNEHDIA—V%EL) RFA b V7= (NxNBOLavEF A b —ETOMS L5 REREHET) O
e 3 BIBA > TV,

11



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

4.1 SxRL—RICEEZET

Python 2.4 ¥ TOY 2 XLV —RIEHNTE2Z e LI TEFHATLE, Y232 —XDa—FE2ETLTA T
L—REEoT LE-7HE T, ZOMBEZHEMAT 2 L 2CHLWVEREESTFRIIBP o7DTT, Yzl —
BB — 2 IVERERZ XSICLED, 32a—XTNVEI T2 7 bEELTEWTHUIHLITTHE S %
NEEFELZD, EWVnolny ZIZAJEET LAY, EAdbIF+yaF v LTVETI,

Python 2.5 T, Yz XL —XIEZETHHELFENTEE L, yield 5. ZHICKRALZLDEAE LD TS
ZHEERTRICH 72D TT:

val = (yield i)

Fo ks, BOETH 2T 2 & Zid yield ROHIRIC & FHillz T2 L5 BED L5, FHINIE L
FERDITIEDD FEAD, PAREEMNILRSTRVDOPZHEZTEL LD, VOBMIFTELIZIVETT
5,

(PEP 342 23Z OFAIZ EFEICHA L TV E T, Zhuc kb & yield-Rid. RAKXTEHED by L nicdh
% ARV OBIEIMZMIT 2 0ENDHD EF, DFD val = yield i LIFFITFTH. val = (yield i)
+ 12 O XD ICHBETHDH 5 & T3HENE DL TV ERAL )

VAL —RIZMEEFE DI send(value) XY v REFERE T, T2z —XDa— FRETEEBL.
yield R ZDMEZETDTT, 325D __next__() AV v FZEIEXYL, yield | None KL %7,

TICH2DE 1 TOMALIHEMAEA Y RZTTH, WEAY Y XDEEZEE TS IR TEDL LI THoTW
£7,

def counter (maximum) :

i=0

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

i =val

else:

i4=1

ZLTAHY Y REBOFINIH 5 TY:

>>> it = counter(10)

>>> next(it)

>>> next(it)

>>> it.send(8)

>>> next (it)

(KDR=I12%E<)
12



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

(FIDR=I 5 DfEE)

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

yield 2% None ZiRFT I LF LK HDZDTIND, E5 Ko TVWARVRESIPUTF v 7 LTBIRNETT,
VAL —REREPBEET 272015 XY v K5 send() LR VWOELIEELTA2DTRWED, RDOER
ZOEFH > TIWVIT R A

VAL —&IZE, send() DIFNIHRAY v FHRZOHHFT:

o throw(value) 1I¥ = 2 L— XN THINEHIT 27201V ET; ZOHIMNEIY = 2L —RDFETHEIL
o2 ZAD yield M ko THRIFHLNET,

o close() ¥¥ =L —XNT GeneratorExit BISNZIFT. A 7L — 2R TIEZT, 2oz
JH»72Y 2% L —&Z D3 — FiX GeneratorExit % Stoplteration Z# TR TIEWIFEHA; 2D
BN L T2IE2D 2 2 L LS T2 DIEHAIER TH D, RuntimeError 5| X Z LE 3,
close() F¥ =L —&2 GC &3 & ZZHMTINE T,

GeneratorExit DI o722 B2V =27 v TEEE T ADENDH 575, GeneratorExit ZHE S
5D TIEH< try: ... finaly: $5X5BEHLET,

INBDEFEDEHLEET, Y2 L —RIIBRO—FNREEEP S, EEEIOHEEE L WV FEIKER %R
F20TT,

T AL —=&EFE AN—FY w5, )-SR0 TN —F b 53, $ I —F E— A
(B EHH) 225 Ao THID—AFT (return ) 226 27ZFTI, 20 —F VIEWVWSWSRYT (yield X)
PR D7D HEALEZDTELDTY,

5 ¥AHAHEE (built-in function)

AT L =R —FITES L4 VEEICOWT, o bFHLIHATVEEL x 9,
Python DL+ A VB map (O & filter() & AT = F L — XX EBEL 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]), ....

>>> def upper(s):

return s.upper ()
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>>> list(map(upper, ['sentence', 'fragment']))
['SENTENCE', 'FRAGMENT']

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

bBEHA. VA MANEELELTHRUHERIEGEONET,

filter (predicate, iter) I 2RI THREAESZ A T L —XEIRTOT, FAEICY R NNERGLTH
HTX %7, predicate 13, H25FMITHT 2 EMEZIRTEKTT; filter O TS 12X, ZOBEED51EIX
—OTRIFIIRD FH A,

>>> def is_even(x):

return (x % 2) ==

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

TRV X MAERLTHHET !

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

enumerate (iter, start=0) 134 77 7V DBERIZIEFRICHESZIR-> TVE, (start D OBRED 2D) F
B EZNZTNOERZEL 2 XNV EIRLET,

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate() XX <. VA MIHLTAL—TFIRT, FHICESFNICHIZM T TV 2 iZfibih k5

f = open('data.txt', 'r')
for i, line in enumerate(f):
if line.strip() == '':
print('Blank line at line #/7' % 1)

sorted(iterable, key=None, reverse=False) 34 7 7 7 NVDERZITNTED/ZV X 2/ED, V=1L
TRLZET, 518 key BXU reverse 1. VA FD sort() XYy FIZZDEFEINT T,

>>> import random

>>> # Generate 8 random numbers between [0, 10000)
>>> rand_list = random.sample(range(10000), 8)

>>> rand_list

RDR=I12Fi <)
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(FIDR=I 5 DfEE)

[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]

(Y — MZBT 2372 8mi# . sortinghowto % ZH])

1

HAAAD any (iter) B XU all(iter) I iterable DEDEMZHNRNE T, any ) FERD N0V EMER S
True %iR L. all() FERILTHEER S True ZIRL E I

>>> 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, ...) IZZHZNOD iterable 05 1 DDEREED, ZNOE X TNVICANTRLET:

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

zip() BRERZETHNCANOA 7L =X =22 THEL TXEY RIT list ZERL 8 A, DD ICERETH
57T tuple ZAER L TELE T, (2 OEIEZ IR HEET lazy evaluation (FR: EAERHI) L FFNE T, )

DA TL—RDOHARICIE. TRTCRAILEZIDATIINEZRELTVWET, EXEs T0IUE, HAhXNh3 X
FY— A —BFBENA TSIV ERICEXICRED T,

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

LIREA. RO TLEIERVWATL A0 EHRZ VO OMBICZ Ao THTTLES D LALEE
ADT, ROTBVRIEIDVRVWTT, ZOHETOLNLEREZRPLTLESBRDEDHL2DT, $5FDA 7L —
RFENLEER o TLEVE T,
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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 EY 2 —/UWE, KIS A TL =&, 4 7L —X[ELOEMHMH S BEBMR - SAGEATVE
To ZOETIE, ZDEY 2 —LVONERPNSLHITHNAL TV ELVEBVE T,
CDEY 2—NDOBEERENITITIZEIIRDET:
o BFEDOA T L —RIZEDVTH LA T L — X 2E5B%.
o AT L—XOEREFIHL LTRSS B,
o A7 L =205 —H8Z D 3 RIEL

o A TFL—ROHNEIN—T5TT 3B

6.1 ILWIATL—2%Z1ES

itertools.count(start, step) JMMEDOHREA—EDMBER MY —L 2R LET, 7> a »THIGT 28 (7
72 ME0) RBES LOMIRE (771 M3 1) 25260 %7

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) 35 A 6N/A T I T7NVDONELX ALY — LT, ZOERTEY» O RikE THREICHE
DIRLTW A TL—XEBRLET,

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

itertools.repeat(elem, [n]) &, SR HNKERE n FERL F 325, n 27RIFAUIAKEITR LT 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(iterdA, iterB, ...) IfEEOEDA T TN EZIFH->T,. BRIIDA TL—EZnbHEER
FTARTEL, RCZHFEHD»S BREEINRTEL, WO I 2BREPIRLA LD ETHRITIE T,

itertools.chain(['a', 'b', 'c'l, (1, 2, 3)) =>
a, b, c, 1, 2, 3
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itertools.islice(iter, [start], stop, [stepl) &, A1 7L —2D RT3 A XA%Z APV —LTRLET,
stop BIBIZF72 . REID stop HDEREZRLET, BlGA > T v 7 A %ET & stop-start HT., step DIED
EHIEENIC U TEEEZRDP L E T, Python IZBIF 2 XFHRYV A FDRTA A LITE ST, ¥4 FADHEIZ
start, stop, step X TR A,

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]) B3A TV —XZHELET; TOA T L —XONEZFRUC XSRS, MiZL7~ n
DA 7L —RZRTDTT, n OIE, FELRITIUIBLED 2 128 o TWET, HET 213D ( 7L —
XONEEZ—TRFL TBDELDDETHLE, RERATL—ZLoER L5500 —00iL D dEAT
WoTLES, KEDXEVRHETLZZAHD T,

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

iterA, iterB

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

and iterB —>
o: 1) 2; 3: 4: 53 6’ 7: 8, 91

6.2 EXICX L TEABEZMER

WE A 5 7% operator £ 2 —/LiZid, Python OEBEFIINIET 2HBBA > TVET, WL D00
Z2%.F % &, operator.add(a, b) (Z.D®DfE% ), operator.ne(a, b) (a != b &[@ ). operator.
attrgetter('id') (.id EHEZEUST 23 —F 71 %2KT) Lo LB TS,

itertools.starmap(func, iter) I&. A 77 TNADBXTALDA M) =L %IRRT LARLT, EDXTLEF
WMo T func MU ET:

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

17




6.3 EXZEIRT S
XHIHID 7N =72 LT, #GE (predicate) ICHDNWTA 7L —XOER» LY Ty M EECHTHEBDH D
ij—o

itertools.filterfalse(predicate, iter) I filter() IR, MEI B ZIRTEREZ TRTRL
EJEE

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

itertools.takewhile(predicate, iter) FHMFENEZIRL TWARMZITEREZIRLET, —ETHRFENIS
PIRT Y, ATV —XEIHENIKTOEKZ LT,

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) (&, WFEPEZIELTWVWS S BIFERZEMA L, BT o THrHRK
DO ETRTELET,

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) X 2 DDA TL—XZWD, ¥560D4 7L —XEHVWRETE
TOD. selectors BE L 722 ERITHIET % data HRIEZTFZIELET:

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

itertools.combinations(iterable, r) (&, iterable 7*5 r-tuple BIRT 2L TOHAEDLEZIRMT 24 7
L—XRERLET

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)

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

FNEND R TNANTIE, ERIX iterable BENZIRE LD LFRICIEFZRE £3, flZIZLoflITcHiud. 11&
WOTH 2,3, 4,5 DANIKRE T, Bz & 5 %BIEIZ itertools.permutations (iterable, r=None) 23% D,
2551 ZDHFIZOWTORIFIAZ L r EERS 2 2 TOIESZEL £5,

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

itertools.permutations([1, 2, 3, 4, 5]) =>
1, 2, 3, 4,5), 14, 2, 3, 5, 4, (1, 2, 4, 3, 5),

(5, 4, 3, 2, 1)

r 25 2805 iterable DR EDEONE T, DD iterable DETOEREZEALIEIZEL £,

IO OBBMBERT 2HAGDEIE, MEPEETT DT, iterable DNEDN—E TR EHBRVWILIZFEHL
TLZE:

itertools.permutations('aba', 3) =>
|a|, ‘b‘, |a|), lal’ lal, l'bl)’ (Ib|, la|, |a|),

(‘b‘, |a|’ |a|), (lal, lal, l'bl)’ (|a|, 'b‘, |a|)

ELECETL (Pa', 'ta', 'b') A 2EHATVE TS, ZHUX 200 ' HHIOMEDLSHDDDENHTT,

itertools.combinations_with_replacement (iterable, r) BIZUIRIDHIFZE D AN EFT: —EDFERT
FUEFEZEDIRLEATH RV, HRMCE, ZhZhDX TLVORYID S DL LT—oBEHEEIEN., HlT
2OHDERDDOHICEFNTESHEDLD 5
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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)

6.5 ERZIIN—THIT3

RIBICHERBIC EF 2 A% itertools.groupby(iter, key_func=None) X, TN EF TTHRDEM TI,
key_func(elem) &, A 77 7 A D bR TELERZNLNDOF —HZFTE T 2B TY., Z OBEH» T
EEINTORINE, F-BHRICEERZODDIIRD 7,

groupby ) &, JTLICR 24 77 7 A HRLC X —HZ2 oMl T 2 HRZHED T, F—HL ZDOF—ITMILT 2
BREDATL—RD 2ZTVDA MY =L %KL ET,

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 O &, JTLICR 24 77 7 VDOABERF—HTY — FENLKRETEZONZ I Z2BELTVWET, T
ZT, BENEATVLV—REKRBITTDA T T INEMHEI LWV ZLICEERELTLEE N, ZD7=8, iterator-1 D
MR EFAKD 5 TR iterator-2 £ ZRUTHIET 2 F —HZERTZ I TEEHA,
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7 functools > a—IJl

Python 2.5 75 ® functools E¥ 2 —LZid, EEREEDI WO A-oT0E T, BREEK X, At LT
REBUE SZ L > THI - R BB BRSBTS, ZDEY 2 — L T—&FMAZL Y — L functools.partial ) B
BTd.

BBIIZA Z A VDT 07T ATEEHT. BIFEOBBD S =D NI X -2 2D EREEED 1 R2D DD
D %9, Python OB £(a, b, ¢) EWVWIHIBDHEHZL LTLEEW; £(1, b, ) LFEUEKD g, c) &
WHOBBEIED 72 RDZ2ZeDBHDET; 2FD £ DRI RXA—X2—2EDIDITTT, 24U FEKOERDE
1 I THhETD,

partial() ®a ¥ X b7 7 &RiE (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2) &5
SIBERD 5, TEDDP /AT V27 MIZa—F I NEDT, FNEMERIZE, 5IBOHEE - 7-IREET function
PEITLZOERELCZIZRDET,

HIRZH2DiE, NEWIThEbBEENZ—2DHITT:

import functools

def log(message, subsystem):
"""rite 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 DERIIHN L TRAICHAZETL TV -
TEREEREHTDIOT, ZAWIEBEREA 77 7 NMICEHTE E¥ AL func 1ITWE. BEEZ - Ol-> TE%
—OIRITEEEDIA D £F, functools.reduce() X4 7LV —XWBRTHRMD_ER A ¥ B 2Hl-> T func(4,
B) *#tBELET, ThL="BHDOER C 2EKL T func(func(A, B), C) 2itET 2. ZOHRE X
HIZMEHDER L HAGDET VWS BATITNDBREZETHRITILIDOTT, bLAT T TN
—OHEZR ST NUE TypeError 2374 L £9, #IMME initial_value 235 % & 2, HHDFHEAET
func(initial_value, A) DETINFE T,

>>> import operator, functools

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

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

Traceback (most recent call last):

TypeError: reduce() of empty sequence with no initial value
>>> functools.reduce(operator.mul, [1, 2, 3], 1)

6

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

1
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operator.add() % functools.reduce() Tffi5 . iterable DEERZEEHIT 2L ITR D ET, ZAUIMEH
BEAEVOT, ZOHOD sum() W05 L M YBEBDIH D £3:

>>> import functools, operator

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

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

10

>>> sum([])

0

i3z, £ DA functools.reduce () S X DIk, HIZ for —TE2EVII RO TLAD
x9:

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

B3 % %L itertools.accumulate(iterable, func=operator.add) T, ZDBEEIIFEIUCEIEEZ L ¥
TH, BEFERZIETDTIERL, accumulate ) IZZNZHOPRFEREZIET A T L —XEHEE LD £7,

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 £ 2 —/Lik, BEHCED LI L7223, Python OEEFIIHIGT 2BBPA > TWEEY 2 =L T,
BEIZA Z A LD a— FItBWT, HEZ —2ETT 220D R VEREEITIFELOT, L MEHTR
b i‘—g‘o

CDEY 2 —NVOMEBE—HZIMALEL & 5:
o BEEHE T add(), sub(), mul(), floordiv(), abs(), ...
o EMBHEE T not_(), truth()
e Uy MEETF: and_QO, or_Q, invert()

o [ eqO), ne(), 1t ), 1e ), gt O, ge O
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o A7V M is_0, is_not ()

Be At L7z—EIX operator Y 2 —LOXETIEL FX W,

8 NSBZEHES LA
BECUA XA LD TR 2 ETOTOS L, BFEYL LTHIVD, [oh0B CEREDREEDED TS 3
=94 ROMBEBEL TH LR BDET,

LD YREVEBPEL A VR ED 2 — L THEELTVRE, HILVWHEBEZERTZ2LEEZE-/LHDF
HFA:

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

existing_files = filter(os.path.exists, file_list)

LHL. SILWEEDRZWRZLEL LD D TR A, 5 LI/NERBEEEEL HED —oH lambda R TT,
lambda (5|82 L TEHED I X -2 Zhzok<RXEWD ., ZO0RDEZRTELOBEKEED 3

adder = lambda x, y: x+y

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

5 —DODEIREIE. 30512 def X THAMEEERET A7 ITT:

def adder(x, y):

return x + y

def print_assign(name, value):

return name + '=' + str(value)

EB5DEIHBRVDTL & 5 ZAUIMADHETY; FEEDRAX AN LTI TE 571 lanbda Z b7
WESIILTVET,

ZOXSICL TV ERHHD—DIZ, lambda IFERTE ZBBHEEIROA TV LI LW RDBDHY ET, —DD
R LTHEPTEAMRICLRITFIURDIT ERADT, if... elif... else X try... except O X D &5l
EROZ N TEROVDTT, lambda XOH T ZADIEEZRAIELTEL L, Tb2IH % LTHAR
CVRIZZS>TLEVWE T, ST, RO —FEMAZLTWSTL x50, RELIBEFZILE W

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

OMBIZEZHPEZTL & 50, AHBE D45 TWEDLMENTWY IZIEFREEDA 225133 TF, FHW def XT
ANTFIZT 2, PLAEBELBBEL D ETH:
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import functools
def combine(a, b):
return 0, a[1] + b[1]

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

THHEHIZ for — T THUEEDP 572D TT:

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

H2WE sum() AL V2P 22 L —ZARTHEVWTT A

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

%< DA, functools.reduce() Zffo T2 & 2 A for L— T FEXELLIFEI VPR TWVTT,
Fredrik Lundh (&L lambda FIFHDO VY 77 27 XY Y 7B L CTUTOIRHEZREL e b 3
1. 75X zeEL,
2. ZDT LAXP—EREATNMIZ L TWED0aX Y M THAT %,
3. ZDaAXY PR LEBAMRL T, AEZEHALAHTEER S,
4. 7 LR % ZOHAIT def ITHEZHZ 5,
5. AXY MEHT.

EHIZOBHEALICKICASTVETE, T LETLARERLARAADBMMEDEA TN ZHE S HIZDO0N
T, BHIZEFDET,

9 EMRERE & i

FEHEIREEZOHLEREE, HARIOTEOEROIIZ LT MU TDOANLIZEH L £ 3 lan 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.
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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 &2Z&H
10.1 —#&5#

Harold Abelson & Gerald Jay Sussman, Julie Sussman {2 & % Structure and Interpretation of Com-
puter Programs, https://mitpress.mit.edu/sicp/ IC2XDBHH FF, Z DtEMEAICEE T 2 b B 72 BB
HTR 2BL 3ETT—&70—%27 07 50NTREDE7DDY—r Y AR MY —2ORAIZOWTH
WMLTOVET, ZOKRIFFE LT Scheme Zffio TWETH, ZNLDEANDEZL DTV A ¥ 7 Fa—F 3K
2 XA )NV7g Python a— RIZHBEHTEE T,

https://www.defmacro.org/ramblings/fp.html: B 7w 72 3 > 7 O0—fi72 AFT Java TOHIZFA LT
WT, RRRBEHROHALDH 5,

https://en.wikipedia.org/wiki/Functional _programming: Bi¥{7 a7 3 > 7zl $ 2 —RNZNEDFE,
https://en.wikipedia.org/wiki/Coroutine: 27— > IZBF 250H,

https://en.wikipedia.org/wiki/Currying: # V) —{t OB $ 2 5%,

10.2 Python $$HE D%

https://gnosis.cx/TPiP/: David Mertz's D ARDIRFIDE Text Processing in Python TEXEWLHED /=D
B 7a 753072 o0nTiEmL TVWES., ZOamDHINICIE "Utilizing Higher-Order Functions in Text
Processing” £\ 95 XA PADDVTVWE T,

Mertz & IBM @ DeveloperWorks ¥4 MBI 075 3 v 7clT % 3 BRI OGTEHEEHENTVET;
part 1, part 2, part 3,

10.3 Python X&

itertools EY 2 —LDXE,

functools EY a2 —LIZOWVWTD FF a2 XA b,
operator £ 2 — L DNE,

PEP 289: "Generator Expressions”

PEP 342: ”Coroutines via Enhanced Generators” describes the new generator features in Python 2.5.
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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
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/
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