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0.32

ZOXETE, BBERAZANTIu Y7 5%2EET DI Yy X)) 7 Python ORER R TELEZITLE
Lo, FTHBEI 0730 7 0WOBERERNLdH L, iterator R generator D & 5 R SiEHRE. BL U
itertools X functools X WolHHET 254 757V EI2a— L EREZ2ICLET,

1 IEL®IC

COBIIEBA S0 7S5 I v IORAEEEHAL £ 7; Python OEFEHEEICOWTEITHID 20w AlE, RoE
D ATL—4& (iterator) ETHRIXTL T E W,

Taro IV EERMEE SRS DDOTITN, EEESYR— T 29 F RIS Or0BENH D
3

e FrAYDTUSS IV IEER FEHESR T ur a3 AWNCH LTI SREZe2aryEa—
RICHZ IRV A M) %3, C, Pascal, 5121& Unix ¥ = VETHIDRFHREAZTITICAD £ 3,

« EEE SAHTEHECDIR, MANSHEZHAT 2HHEETH o T, ZHE2WRINEIHLHE T 2 777E2 R
17 2 DIZEFEFEDOKRETT, SQL BBZHL ~HILHMONLEFHFFETT,; SQL 07 TV 1 FHUF
L7znwF =&ty FZHHLTWEZI T, T—TINZEETINA YTy 7 AZ[ESHh Yo% 7 rn—
AMBEITT20HLZRDZDIE SQL =22 gD T,

« ATSTHIMER TUSIAEA T s L OREDRIMELET, £ T =2 MIZNERREAS D
ZFOREERANI2VOALEFE LD T220DXY vy RHRHH FF, Smalltalk % Java 1347 =2 b
FRAISFE TS, C++ & Python XA 7Y =7 MEM TR T 5 IV 7B R—bLTWETH, BHEHT 28
RERHORTHIHMDODRVEI TR > TVET,

o« BBE Tl I IV IEMERZ VW OrOBBICHOITITERR T, HENICES . BB ANTZRITT
22T RCANSN U TRR %S 5 &5 NEIKEZ —Ulb 8 A, AREBEAS

2



FEICIE ML —% (Standard ML, OCaml % %) & Haskell 23% D ¥9,

HAEPRFED 7 7u—F Rl T A2 ICLASEODD T, 25T 2 KK, Blo7y I un—F%2[{5 7
077 LB XLRDET, BRO7 e —F IS LE#Ed H D, Lisp, C++, Python 3% 5 L7z<v
FRIXALFETT;, 2o zflioTh, EARMICFREAL, FREBEARNICAH T =7 Mamk, &
. FEARMNCEEI R Tn 7S AR 74 77V REL N TEET, KERLInr 74 TIER. STk D7 7
D—FEHoTEL LD LNERA; GULIZA TP =7 MERT, THUERY v 7 I13Fh 2 R0
BT, tWozXk512TT,

B 7025 AT, ANE—EOBBEE > T TWE ST, ZAZhOBBUIATIH S DEE%E LT
HALE T, BAEEIR XA VIZBOTIE, NEREEZZEZ TLE->720, BYEICEHNZVWEEZ LD 2 noi
BERHOH 2 B8IELD 2 L5 ICEbNTVET, BEAHD % 572 < RWVBIEIE MBREHE Thid IS,
BITERZ72 T w5 Zeid. a2 J A0ETHITIERZELL TV F—=aME Rz an, 2% h ZEKo
NEFZFDANZ U DPHEEZ T TINT RN WS 22T,

HHEETEIMPIICE THHLL a=3 R c = a + b DEIRRALT HFELRZVIEETTA, EHHEHADR
T ART T 7 ANNDEZAARY, TRXTORIEAZET2DI3HE LTS, Mofle LT, print() ®
time.sleep() BRI LD H D ETH, EHEODFHARMEEREL ER A, HEAITFAME2E-TD, E
7% 1 BREEDZD Vo EIWEH D7D 72T ITFHEN S DTS,

B R & 4 L TE Wz Python 70275 Al35D5, 1/O RRAZZERIIRS T Vo lilfik e 2AET
T3 BEESIECRZ 24 v 2 =7 2 — AR L DD NERTIRIFREB AR DBREZ VR d, 2 R
. BN Te =2V EBORANIECE TS, Z7a—ULEBIEEEE S, MoREH RV E 5 ICEET D
T

BB TSI 7347 27 MEMZu oIy JORMEEZ S I DB TEET, A7Y 27 MEMAIK
BWT, #7227 MINFIRBL Zh 2 EHTEAY y FA—NLDAo7h TSRV THY, ulI 032D
WREEZEEICZM BTV FIETT, —4 T, A T0 77 IV 73 HeR 2 & D IREOZH 26, By
5 LOMZERND T —XIZIZEREBES 2 LET, Python TEZI D207 /o —F 20 EOEI N TEZ
T 77V =y a HADATI =2 b (R=)b, b HF I ary, Fi)ERBHLEALA VAZY %, BEHR
ZHELTELICTEDTT,

BB 7 A L iE. DI ODLRLLRVHIFNICRZ 20 LAEEA, 5L TAHT Y =7 FHEWEHDIRWIZ S D
ROVODTUL &k 5 R BB X A I3BE & RERICEDS S ROFEDH 2 DTT:

o JEARIRER AT REM:

o« EYV a7,

"

o FEMt.

o TRy IRT A DX,



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 nezxt(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, RDEBEERDIL for XTF, for X in Y &
5



WIHOXD Y E. AT =20, H2WVWF iter() TATLVL—XEENZ AT FTHHIRERDDET, K
DZOWRFCEKICZ D F75:

for i in iter(obj):

print (i)

for i in obj:

print (i)

471 —=&1F 1ist ) ® tuple() LW oA YA 77 XEBZH o TV R MRX INVICEBLT 2 2 e T
3

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

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

1, 2, 3)

ST VRADT YRy IH AT —RITHIELTWVWET: A 7L —XB N HOEREZRT WS 2 BHRNITH
2o TWIURX, N-R I NVIZT VR IV FTBZ 8N TEET:

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

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

(1, 2, 3)

A A YEBOD max() R min() BED, £ TL—X—DFFEFIEICH > TRA - R/DNOBEREIRT Z 2
TZ%9, "in" ® "not in" HETFHA T L —XITHBELTWVET: X in iterator &, ZDA 7L —& 05
BEZRA MY =212 X BHIEETT, TT2OHATL—XPEREL L, YRR SMEICERL F3; max(),
minQ) VWO FETHIR-TRKERAL, BEEX DA MY —AICHTIRIFAUL "in", "not in" ARV —XHE
DERA,

ATV —REFREDLZ e LHATEFRADTIEFERLZE W, fIOEZZFICANTZD, A T7L—X% Uty
FL7zD, a¥—%2Eo7DT23HEEDODERA, A TL—FBF 7027 b2 LTES L7BNRER £5o
CXWRTEFZTH, 7 balTE __next__ () XYY ROZE LPREEINTVERA, TTHLBEEIA T
L—2DOHHZHWRS LT LEI2b LATEAL, FACRA MY —ARZMDLHDI 2T 5 BEND L7258
LWATL—=RZ2ELR 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, m[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,

HEZ iter ) ZHEA T2 F—TA—T2EL LT, HHFCEMOS 7L —X2RTAY v FEHD T, B
RHNE, 2 WEF—LfEDRTTA 7L — b LETIUL, valuesQ, items() EWH XYy FTATL—XK
ZED ZENTEET,

WIZ dict() a > A b7 27 XiEk, HR%E (key, value) R7IVDA MY —L%BBTATL—REZITFAND Z &
DTEET:

>>> 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 ={2, 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
DRIV —LHPBHARTA FPAR—ZAZITRTHIZDIEROA—FTTEET:

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

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

if line != ""]

V2 PANERLEMFS & Python VR F2NR- TR ET; stripped_list IXETHERDITHA-7ZVRAMTH -
T ATL—ZXTEHIDERA, P2 —ZAIA 7L —FERL, TRFERBRESCTEIMEZEHLE T
DT, TRTCOEZ —FEHITRHENDD FRA, DFD VR MAURLDIFIE, EEER MY — 20Kk
F=RZERTEIBRATL—REWIBIE., HEORILLZRVEVS ZETT, £IVoRNTIEY = %
L—RRXDIEIDPHFELVWEERET,

Pz L —2AUHFER V() THEN. VR PAEREUIATER 7)) THENE T, YL —xROERIEIX
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, BB T CEIATL—XE2EDRFRUEIHSZT LD TT:

[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 —F UV AEOBICEFE LIRS WV
522 TY, BX3DVAMNoK5, HHVAMOEXIZ 9 BETY

1 [

>>> seql
>>> seq2

abc
1, 2, 3)

(KD<R=212%i<)



(FIDR=I 5 DfEE)
>>> [(x, y) for x in seql for y in seq2]
[Cta', 1, (ra', 2), ('a', 3),
('p', 1, ('p', 2), ('b', 3),
(e 1), (& D, (&, I

Python O IEICHER X ZMALAFHR WK 512, expression TR FVEES R SIEINCHDZ { Tidi b 4
Ao PIZHS VA MAEURLET, BADOEIMY LI —T3H, ZHEHIXEMTT:

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

[(x, y) for x in seql for y in seq2]

4 U xxL—% (generator)

VAL =&, AT ReEIMELMEICT 5, FRLERTT, EENZBEBIIMEZFRLTRLEY
2, T —RHPETDIE, HEOEEERTA T L —X T,

Python < C OEHREMZEMa — MoV TIE, K ZHECIEVWHD THA, BEEMLERY, u—J L E¥ %
E2 754 R— N RAGHIEMPTEEZTH, ZOMBD return XETHKZ &, 0—INEEDBHIBEXNTH S,
R DEDSFERH LITITIE D $ 3, RICFEUBEE D 5 —EIER ., HLW T J 4 RX— M AFTZERICHH O — %
NEEPELNE DTS, LrL, BEEHZ 22— BHERTRTINIE SR TL x5, ZOHT
Wolet ZADLEBEHITCTE e LD, ¥ TLED, TRIZI AL -0 RS IHETT; T4b
B, DV r L —REPATTE LR EZ S Z e TEET,

TLEfY 2 2L —XEBOHIBZHHI2HD £7:

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

yield i

yield ¥—V—FZELBHBIEITARNTY = 2 L — KB TT; Python @ bytecode 2> %4 I3 Z Nz L
T, Rl AETI Y AL LTI NEDTT,

Y a L —ZBE N FI—ERHERIRTOTIERL, ATV —& Frbaricit Lt 7Y
JIERULET, LOBIT yield ZEITLZE E, Y2 x L —Xid return XD X SIZLT i OEZHALE
J, yield & return XD KELEWIE, yield IZEELERETY = 2 L — X OETRED —FiF1EIC72 - T,
O —INVERPREFEINDEHTT, KAZDY 232 —&D __next__ () ZFERY, Z I 5HEBFIT2HE
LEd,

L5 generate_ints() Yz AL —XDFAMIZIZIESTT:

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/3.11/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) ]

Eo &S BOMETH2ZT 2 L & yield ORI &7 {2 1F2 L5 BEH L T, #HIMNIH L
ERDITIEDHD EFRADN, FAREENIRSTRVOPZHZTEL LD, VOBMIFTEBLIZIVETT
b,

(PEP 342 232 OHHIZ EMEICHIAL TWE T2, 24Utk 2 ¥ yield-: . RARXTHID by L Avicdh
% ZLAMNIVOBIEIME T 2 BB H D ET, DFD val = yield i 2 IEF T FTH. val = (yield i)
+ 12 DX S ICHETFIDH 2 & 2N ZEOZR S TEVWITER A, )

VAL —RIEEE B I send(value) XY v REFFEYRE T, 238232 —XDa— RBETEHEML.
yield AV ZDEZIETDTT, SD25D __next__() XY v FEMEXRE, yield IX None ZIRL £,

NCH2DF 1 TOWMILEMAAY Y RTTH, WAV Y XRDEEZEET IR TEDL LI TR ->TW
\i‘j—o

def counter (maximum) :

i=0

while i < maximum:
val = (yield i)
# If value provided, change counter
if val is not Nonme:

i=val

else:

i+=1

ZLTAY Y REHDRNIH 5T

>>> it = counter(10)

>>> next(it)

>>> next(it)

>>> it.send(8)

>>> next (it)

(RDR=D12Hi L)
12


https://peps.python.org/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 23 None ZiRT Z L F X< DBBDTTHNH. 53R o TWVWRVRE I PRBTF v 7 LTBIRETT,
VAL —XEBEBERT 372015 XY v K2 send) LAKRVDELIHEELTE2DOTRVED, XofE%
ZDFFZ[Mo TUINIT EE A

T L —&XIZIX, send() DIFNICHAY v FBRZoHH %7

e throw(value) I = XL —ZNTHINEZHKIT 272DV FE T ZOHIAIY = 2L —XDETHEILL
72 220 yield R ko THRIFHNE T,

o close() 3¥ = 2L —XNT GeneratorExit fISZHKIFT. A 7L — 2R TEEET, Zofltze3z
B 5 72Y 2 2L —&X D3 — R GeneratorExit »* Stoplteration Z#&IFX < TEIWITERA; Z0D
BISLZHIE L TR2IEDPD I e 2 L LS T2 DIFHALEK TH D, RuntimeError Z5|ZR I L ¥ 7,
close() FE¥ =L —4&28 GC &b & BTN ET,

GeneratorExit DI o728 B 7 V=7 v FEEER T EREND 5725, GeneratorExit IS
5D TIEHL try: ... finaly: $2 X5 8EDHLET,

INSDEFEDEOEET, YA —RIIBRMO— MR EEEDP S, EEEIOHEEE L WS FEICEHZ R
F0T3,

VAl —=&F AN—-FY twi, IR LEROY TN —F L icd D F T, BT —F I~ A
(BaE D EEH) 225 A o THID—HFT (return ) 2 HH 275 TE, I —F VIEVA WA (yield X)
POASO D EELZD TE2DTT,

5 $AHAHEEE (built-in function)

ATV =R eI B b VBB OWT, B0 bFHLCATWERXL & 5,
Python OV A B map() & filter O &, HEEAY = 2L — XK EEHL TVWET:

map(f, iterA, iterB, ...) BUTODI—T 2 RADATL—2ZBRLEY
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 MANEELELTHRCHERIEGEONET,

filter (predicate, iter) I BRI THREAESZ A TL—XEIRTOT, FAKICY R NNERGLTH
HTX %7, predicate 13, H25FMHITHT 2 EMEZIRTEKTT; filter O TS 12X, ZOBEED5IEIX
—OTRIFNIRD EH A,

>>> def is_even(x):

return (x % 2) ==

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

TRV R MAERLTHHET !

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

enumerate (iter, start=0) 134 77 7V DBERIZIEFRICHFESZIR-> TVE, (start D OERAED 2D) F
B EZNZTNOERZEY 2 XNV EIRLET,

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate() XX <. VA MIHLTAL—TFIRT, FHICESFNICHIZM T TWL 2 iZfibi g 5

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) {347 7 7 NVDERZITNTED/ZY X b2ED, V=1L
TRLET, 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
(KDR=212%i<)
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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]

(¥ — MICBES 2Rl sortinghowto %2 )

HHAAAD any(iter) B XU all(iter) X iterable DEOEHEZFANRNE T, any () FERO YN DBEMEE S
True ZiR L. all() I3ERI R TEMER S True ZIRL X3

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

True

zip(iterA, iterB, ...) EXZNFND iterable 2256 1 DDEEZID, ZhoZ X TNVICANTRLET:

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

zipO BHRIRZETHNCANI DA 7L —X—2 2 THBALTXEY LI list Z2FRLEHA, AbDICEREN
7= tuple ZER L TR L £9, (2 OEMEZ IR HGET lazy evaluation (FR: EEAEFHM) EFFNE T, )

DA TL—ROHARICIE. TRTALCLEZEDATITINEZRELTVWET, EXE > TWWIUE, HAhXNh3 X
FY—2F—BENA TSIV EERICEIICRD £,

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

LREA. ThEROTLES ERWATL—Z0oBEBLVOEDEBICZ o THETTLES b LLEE
ADT, ROTEBVRIEIVRVTT, ZOHETOLNLERZRPLTLESERADHLDT, 85FDA 7L —
RBFEN MR Lo TLERVE 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 € a—JL

itertools EY 2 —LIZiX, XS4 TL =&, A 7L —XFATOHEEICHE I BEER - XAGENTVE
To ZOETE, ZOEY 2 —LORNEE/NILZFITHNAL TOE0WE BWET,

ZDEI 2 —VDOBEBERENMCTTZLE ISR ET:

BEIEDA 7L — RIZFEDSWTH LWA 7L — R EES B,

A7V —RDERZGIHE LTHS B

ATV —=ZDOHNH 6 —E 2D H 5 BEEL

ATV —ROHEN%E IV —T51F T %,

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 777 VONELX ALY — LT, ZOERT RN, O Rk E THREICHE
DIEL TV A TL—RZRLET,

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

itertools.repeat(elem, [n]) &, 5X SN/ EEE n MERL F 325, n BRFIUIKEIGR LFLT £ 3,

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, ...) FfEEOEDA T TN EZIFH->T,. BRIIDA TL—EZnbHEER
FTARTEL, RCZHFEHD»S BREEINRTEL, WO I 2BRIPIRLA LD ETHRITIE T,

itertools.chain(['a', 'b', 'c'l, (1, 2, 3)) =>
a, b, ¢, 1, 2, 3
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itertools.islice(iter, [start], stop, [stepl) &, A1 7L —2D RT3 A XA%Z APV —LTRLET,
stop BIETIZ 72, BAID stop BMOEELZRLET, BlGA > T v 7 A%ET & stop-start T, 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 ->
0, 1, 2, 3, 4, 5, 6, 7, 8, 9, ...

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

6.2 EXICX L TEABEZMER

W fifi 5 7 operator E Y 2 —/LiZiE, Python OEBEFIIMIET 2BBL Ao TW0ET, WL DHf
Z2.F % &, operator.add(a, b) (Z.DDfE% NH), operator.ne(a, b) (a != b &[@ ). operator.
attrgetter('id') (.id EHEZEUST 23 —F 71 %2IKT) Lo LB TS,

itertools.starmap(func, iter) I&. A 77 TNADBXTLDA M) =L %IRRT LARLT, EDXTLE5
o 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
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6.3 EXZEIRT S
XHIHID 7N =72 LT, #GE (predicate) ICHDNWTA 7L —XOER» LY Ty M EECHTHEBDH D
i‘j—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) (&, MFENEZIRL TWE I BIXERELZHTHEAL. BITR > THHHK
DOHNZITRTRLET,

itertools.dropwhile(less_than_10, itertools.count()) =>
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, ...

itertools.dropwhile(is_even, itertools.count()) =>
Ly 2y 8y &y By By 7y 8y Oy Wy coe

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

ENEND R T NVANTIE, ERIX iterable BENZRL7zO LR UCIEFZRD £3, flZX LEofITHAE 11X
WOTH 2,3, 4,5 DANIKRE T, Bz & 5 %BIEIZ itertools.permutations (iterable, r=None) 23% D,
2551 ZDIHFIZOWTORIFIAZ L r EERS 2 2 TOIESZE L £,

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

itertools.permutations([1, 2, 3, 4, 5]) =>
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 DETOERZEALIEZEL £7,

IS OBEBPERT 2HAESDOEIX. MNEPIEETT DT, iterable DNBEN—ETHELIEDBRWVWI LIZIFEHL
TLEE:

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

(lb!, |a|’ |a|), (lal, lal, lbl)’ (|a|, Ib‘, la|)

ELELCETL (Pa', 'a', 'b') A 2EHATVE T, ZHUX 200 ' HHIOMEDLSHDDDENLHTT,

itertools.combinations_with_replacement (iterable, r) BIZUIRIDHIFZE DA NEFT: —EDFERT
FUEFEZEDIRLEATH RV, HRMCE. ZhZhDX TLORYID S D LT—oBEHEEIEN., HilT
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, 4, (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

functools EY a2 — i, EREBEEII VL O A->TWET, SMEEE 21k, Ale UTBEEE I - TH
7B IR TR TS, ZDEY 2 — L T—HMEAZ2Y — 13X functools.partial () BT,

BEBRIZ XA VDT a7 T ATIERHT, BEOBED S —HORT X -2 2D EBEED 1 R2 2D
D %9, Python DB £(a, b, ¢) EWVWHIBDBHZ L LTIV £(1, b, ¢) ERALUEKD g, ) &
WOBAREIED 722 2BV ET; DFD £ DT RX—RE—DHEHDIZIDIITT, U MBEEOIR
Al cEh 0T,

partial() ®a Y A b7 27 &% (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2) ¥\ 9
SIERD 5, TEDDV-/2F T2l MEZa—F I NMEDT, FNEMERIZE, 5I8DOEF - 7-4KAET function
ZFEITLIDOERUCZEIRARD £,

IREH 30, hEWInE s HERNZ—o DT

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_ valuel) ¥4 77 7L DERIIH L TRAIZHAEZETL TW\-
IREHEREHTDIOT, ZROIEREA 77 7 NVICIIBEHTE ZE A, func 1T, BRE_OWM->THE%:
— IR TN AD £3, functools.reduce() FA T L —XBIRTHRMDO "HEHE A £ B ZH - T func(a,
B) 2B L ¥ 3, Thro=FHDEZE C 2E KL T func(func(A, B), C) ZiltE T2, ZOMREEL X
HIZHEFEHOEZ L HAADE T WS EATIINANREZETHRITADTT, bLATFT TN
—DHEZIR X R IF UL TypeError 23FEAE L %3, FIH{E initial_value H3dH % ¥ Zi2id. mADFIET
func(initial value, A) DEfTEINF 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
BHEPEHNDT, ZO7DD sun() EWS LA M YERDH D £

>>> import functools, operator

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

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

10

>>> sum([])

0

LWz, £ DA functools.reduce() 25 L DX, HIZ for —T2FEWRIEIVPDLL DR TARD
£7:

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) T3, ZODBEEIIFEIUCEELZ L
TH, mRERZIET D TIER K, accumulate() B ZNZNOHHFERZERT 24 7L —KHRDHEE D
£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 a1—JL

operator ¥ 2 —/ L&, BHCHD EiF % L7225, Python OEE TG T BB A > TWEEY 2 — LT,
BEARIZ XA LD a— RIZBWT, #HEZ—2FTT 2RO ELRVEREE»TIHEDOT. K HEHICKR
DET,

CDEY 22— VOB E —HZIHALEL £ 5:
o BFAHEET: add(), sub(), mul (), floordiv(), abs(), ...
o FMFEVEHE T not_(), truth()

e Vv MEET: and_Q), or_Q), invert ()
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+ HEE eq0),ne0), 160, 160, g0, geO
« A7V s Ml is_0, is_not ()

Bo At L7-—EIZ operator Y 2 — L DXETIELZX W,

8 NEHBEME T LA
BEIIZ ZANDTarS LeENTWE L, WEL LTEWED, (50D TERZZORETELERLD TSI
=P A ZADOEBENRBELTE2I NI DY ET,

HEIIEBVWEBPEL I UREI 2a— L THEAEL TV, FILVWBEBEZEETINEETFE - HDF
FA:

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

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

Ll MMLWBEEAR VR SELI LD S8 A, £5 LSRR EE CTIED —Dh lambda R T,
lambda (358 & LTHED NI X =& Zhe ok XeWMD., ZOROEE R THELOMBZED 3

adder = lambda x, y: x+y

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

5 —ODEINEIZ. 30512 def X THBZEERET 273 TT:

def adder(x, y):

return x + y

def print_assign(name, value):

return name + '=' + str(value)

YHELDIESNRVDTL & Db ZHIFADRETT; FEEDAZXANLE LTIETE 3721) lambda Z1{#bH 7
WEIIZLTVWET,

ZDEIXTLTVWBRHED—DIZ, lambda IFFEFKTE 2HBAIEH RSN TVWE L WI MDD £T, —DD
R LTEHTEZ/BRICLRITIURDT ERADT, if... elif... else X try... except O X 5 &/l
PROZ N TEROVDTT, lambda XDOH T ZADIEEZRAIELTELE, T2 IZH% LTHAK
CVWHKIZZRS>TLFEVE T, ST, ROIA—FEAZLTWETL &I, BELSBEZLILEI W]

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

HPBIIZEODBTL & 58, MDY 575 TWBDMIENT W IR 222 1E3TT, MWW def XT
ANTFIZT e, PLABELBREL D FTH:
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import functools
def combine(a, b):
return 0, a[1] + b[1]

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

THHEMIC for L—TWCTHNERE»P27=DTT:

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

20 sum() EAL ML Yz x L —2KXTHRVWTT A

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

%< DA, functools.reduce() 2o T2 & Z A for L— T FEXELLIFEI VR TWVTT,
Fredrik Lundh (3D lambda FIFHDO VY 77 27 XY Y 7B L CTUTOIRHEZHRE L hbh 3
1. 75X zeEL,
2. ZDT LAXP—EREATNMIZ L TWED0aX Y M THAT %,
3. ZDaAX Y PR LWEBARL T, AEZEHLALAHTEER S,
4. 7 LR ZOHAIT def ITHEZHZ 2,
5. AXY MEHT.

EHIZOBHEALICKICASTVWETE, TH5LETLARZRLARAABMMEDBEA TN EZHE S IZO0N
T. B3R HF T,

9 EMRERE & i

FHIREOHF LUHRPEIE, AR IOLNEFEOEROYFE LTI N TD AL ICE#H L F 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.
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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#

HEK O S LOEE LR, Harold Abelson ¥ Gerald Jay Sussman, Julie Sussman &, Z DAE https:
//mitpress.mit.edu/sicp TRNE T, ZOFEBBIAOHMALERFTE, 28 L 3HETY - YR XL
V—2%ffioTrur 7 2NOTF =270 —%2RET 2 H5FECOVTHALTVWET, ZORTIEIANC Scheme
ZESTVWETY, CINOOETHHIN TV ERET 7 e —F0Z id, BEERA X 41D Python 2— RiZ
HEATE £ 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/
https://peps.python.org/pep-0289/
https://peps.python.org/pep-0342/
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