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COXETIE, BEEBRXA VLTRSS I 05FET DYy XY 7% Python ORER R TEbB I ICLZE
Lo, ETHEEI 07730 7 0WSBERERNLH L, iterator R generator D & 5 R SiEHRE. BL U
itertools X functools X WoBHT 274 7 VEY a— V2RI ICLET,

1 [FL®IC

COREBFBEBE T 0 T 2 v SORASEFIAL £37; Python OFFEREEICOWTRETHID 720 ANk, ROE
D AT L—4& (iterator) ETHRIXL T E W,

RS IV IERBLIEIMEE SR TAIDOTTN, FFELVR— NT I35 EITWorOENLD D
£7:

c WFXAYDTIUT T I VISR FHEIE T Sursald ANCHLTIISREZxR2a Y a—
RICHZ BRIV A M) %3, C, Pascal, X 5121& Unix ¥ = VETHIDRFHREASZIETICAD £ 7,

o« EEE EAHTEL DI, MANZHELHMAT 2EETH - T, ZARRRINEELIE S 275152 R
113 2 DIZEFEFELEOKETT, SQL BEZ6 ~HLILASNLESHERTT; SQL 07 LV 13T
L7znwrF =2ty FZ2HALTWRRENT, 7=V EEETI20A VT v 7 RA%2[l50, ¥OYT7r/u—
ADPBEITTE20HFELZRDZDIE SQL =22 VD TY,

o ATV MEM U FLEFATI 7 FOREDERIELE T, AT 27 MTIIHEIRELH D |
ZOWREBEHRNZDBEALEBLZDTE2DDRXY Y FHHH FF, Smalltalk ° Java &4 7T =7 b
fBMEFETY . C++ & Python 3A 7Y =27 MERAIT 0TS IV 723 RK—- L TWETH, BET HH
HEZRDRL THIMbRVE IR ->TVET,

o BBE Tl I I IEMEZVW O OBBICHOIITER TS, HEANIIES . BB ANTZRZITT
22T, RCANSN U TER %2 25 &5 NEREZ —Ulb ¥ A, AHEBEES
AT ML —% (Standard ML, OCaml % %) & Haskell 235 D %9,



RETEDRED T Ta—F 2l T A5 LI LSO H D E T, 25T KR o7 Fa—F%2E5 7
NI LEZILRDET, #RO7 o —FIIWIG LzE7Ed H . Lisp, C++, Python &% 5 Lz~L
FRIZALGETT; 2o ZoTh, EARWICTFREAR, FREBEANICAHTY =7 MaAk, &
. EARMCEBEE R 0 75 50574 77V REL N TEET, KERIuS T L TIE, FHMTHA DT 7
D—FEFoTEL DD E20dLNERA; GUI XA TV =27 MEMT, THUHEr Y v 7 1xFhi =B
BAIT, tWVWolkkS12TT,

BB 70 7T ATk, ANE—EHOBEBZ#E > TR TWEE T, Zh PO AT 52 DIEHE%E LT
HALET, BAEEIRA XA VZBWTIE, AEREEZZEZ TLE->72D BRYEIRENRVWEEZ LD o
EWERDO® 2B 2 X2 ICFbNTVET, BWEAD E 72 < R VBT MREHE cthrIhET,
BITEHZ 2 T2 WwS i, a2 J A0EFTHICNERZEL L TV 7=l Rz v, 2% h ZEHoH
INIZDATNZI U EELZ T TEIVIT RV WS 2T,

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

are called only for their side effects of sending some text to the screen or pausing execution for a second.

BRI A 2 A )L THFH Wz Python 7B 275 A0 5, 1/0 RRAZTZRICKR L T2 Vo il & 2 A F TET
DI, BEE SIS RZI A VR —T 2 — 2% L oo b NETIXIEBBE OMBER FVE T, =2 212, M
BATE = I NVERORANIENE T2, 70— OVEBREZEEE T, oEWEHS RVWE S ICEETLDTT,

BB T 7SI 73 4727 VMEMZu IV JORMEEZHZ D TEET, A7V 27 MEMAIK
BOT, A7 27 VEINFREBE ZNE2EEFTERAY v Ra—LDAoTzh TEALTHY, TRTILEZED
REZHEECZMIE T FIETY, —A T, BEET0 75 I 2 73R D E D IR HE 2k, BIky
5 LOMZERNE T — X2 ZE/EBES 2 LET, Python TEZI D007 Fu—F 20 EOEI N TEZE
T 7TV =2 alADATI =T b (R=, b I ¥ T ary, Fir)ZRIELLA VAR X2, BB
ZFELTELICTE2DTT,

BT A 3. DITOOLLS R VHRNCRZ20b LNERA, E5LTATV 27 FHEWEH DR WES N
BULWOTL &9, Fid. BB &Z A V3R E EBRICES S RORMEDR D DT

o JEAIIRERRTREM:
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1.1 FNRYEERARTREME

HERAEOMRE LTIE, a7 A08ELWWT & OBFARREZ M & D IR TE 2 L WO RBHD £,

MRELBIZRVDHWE, Tar 7 ANIELWI & 2 HEMNCEIEAS 2 SIEEORACEZ HIFTEE L, Th
i, BARANTT AN L THADELD 522 EHIELWES S, iE@HT 20 bEVETL, Y —Ra—
REHAT HEWVIRIZS7] L E50 L bHOFETT,; BIETOWE, HELS 2 AhIRTicLTcrr s
7 ADIELWRERE T 2 & OB RIEHZ DTS,

Tar o AT 270 fEDLRTHE DI FER 2ESHL TV WS 77 =y 7T, AEREIEAT
T—=RR T TS LEBDS BbHEICETHLIMHADI TS, 2— FO—{T—17T, T80 OFELX & Y 28
H2D RITRIC b o bESINEXX & Y DPHEIZARZIEZRLTWE, Zhze 7/l I 200D £ T
F2HITT, 32 mANEAERIIT 0SS LOMNITE 0 R I T0BIETTY,

BRI Ta 275 3 0 ZBRAREES DI1Z. ZOFRERT 7=y 72 TERAZTNZ WAL TT; AR, ZhZ
TEREEAEREZEL TBWT, HAERDITIEBA TOI 2 F-EREEAB IRV e BHEDTT,

BB o, 7ur o AW WERNTHH D FHA L, Python V7 b = 7ICHHFRD D 8 A
AU 7075 A TH, AEHICEBR—D IO 2HmYBIRERDTT; HIEEOEMR 025 LTk
LI FETRVWEIICKR>TLEIDT, HETH>TWd 727 4 (Python £ Y& 7Y &, XML »8—%,
V777U RILAY. BEIVIETANT, ELIZIAHAT 2O AFARETL & 5, RICFEHAZEESH LD
A LD LTS, ZOAHEZRIET 272005 WERD £7; AEFHICHE VWD D 200 LT, Z 055 13EEH
L7z BATHFIEVIAATW 2R ZDTT,

1.2 E2a5—%

FOEAMIX. BRI 0520 7% 52 LBEEMNUID T2 222k WS FIELDD T3, MR
LTI R I03EY a7 —bENET, BELEREHTRELBEHEESLD, —2DZ 2K TEN
FETEZNEIREBRDIZIONEERLTVDHDTT, ZHUI. NEWVESIDFHDDD LI —%F v 7T 5DHHEH
T

1.3 TNy ITRTIFDOBFES

TARRT Ny ZHBBAEI 0 7S L7 BT,

BRI —fRINI/NE K THHRBICER I N TV B DT, Ty ZHIRFEM TS, 727 A8 ELLEdhin
EIEX, RO DUV O T —RDEELEEF 2w 7T ERA Y MNIREZDT, FNFNOREIZBIT 2 AN
YHAER TR, XORERE 2B ERUODET N TEZDTT,

DDV EODBBNR =y P TR MOXWRIZEVEZDITITT NS, 7R MBEETT, BEEIIS 2T L DIKEE
WHKIEL EHADT, TR NDOETHNCZE S LREEZERT2LEEH D THA; BISEYIR AN EZ SR L T,
HADBHRE BRI DF 2y 72T 3T TRVWOTT,



1.4 ##=EMH

BBIIZAZAND T 0TS LEfFoTW0Wd e, BARANPHIDDIc s 2B EHE S 2Tk ET, (15
BRARFED7 7V 75— a VITFHEL7-BBEELS Ze3H A TL O TINY, LHik 0T 2c# 2 2 B
bHBHIETLEI, RERIF. TALZ PIEEZITMoTZDOHD XML 7 7 A L —E 2RI, 77
ANZEZTE - TNAE R R TR CE. ZRRGHEICHEATEZ5Td,

K7D BIZHTDORHIA 77V —T 1 VT A BRELTL 2L, HiLwrar s ad, BiFoREE R
LTALSENCRHE L 7B E LS 2 THALTONS K51 D £5,

2 17 L —% (iterator)

FTEREBRRAND T 0T T KA E S BEOANE L 72 2 HEIRL Python BRED SR TWEXL &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, 5IBEMS TROBEREZRT XY v FELTHER-FLTH
F¥, T—ZRA MY —LIREREIER-> TORWES, __next__ () 1&&T StopIteration At EHL EF, 727
L. A7 VL—XDRIFAMRTHILEIDD FHA; HROX M) —L2Z2EWT 24T —X2HEILWVWIDD
Fo LB -2 2T,

EILhA YD iter() BBIIMEEDA T 27 b 2RI T, ZOHEREELZRIATL—EE2RES>ELET,
S DA T 27 b 4T L =R EENRVE Bl TypeError Z#%IF ¥ 3, Python ® BV b1 Vg7 — %A
WHWLOPA TL—RLDTELHDRH D, HTH XL FONLIZDIFVAMEETHETT, A 7L —X%2Eh3
F 7Y =7 b iterable A 7Y =7 b 2N E T,

FEH}PLTA 7L —XLOEHE L TAXL & 5:

>>> 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 BRYXARTA T 7N RA T 7 2R LETH, RRDEBEERDIL for XTF, for X in Y &
5




WIHIND Y IE, A 7L =&, H5W0WE iter() TATLV—REENW5 AT =27 FTHLIREDR DD 5, X
DZORRCERICZRD $9

for i in iter(obj):

print (i)

for i in obj:

print (i)

471 —=&1F 1ist ) ® tuple() LWV oA YA 77 XEBZH o TV A MRXINVICEBLT 2 Z e T
e

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

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

(1, 2, 3)

S—HFVADT YR TH A TL—RIIHIBLTVWET: 4 7L —&2 N HOEZEZIET WS Z e AHANTh
2o TWIURX, N-R I NVIZT VR IV FTBZ 8N TEET:

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

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

(1, 2, 3)

P A YEBOD max() e min() BED, £ TL—X—DFFEFIEICH > TRA - R/DNOBEREIRT Z 2
TZE9, "in" ® "not in" HETHA T L —XIIHMBELTVET: X in iterator . ZDA 7L —&»5
BER MY =212 X BHIEETT, TT2OHATL—XPEREL L, YRR SMEICERL F3; nax(),
minQ) EVWOFETHIR->TRKERAL, BEEX DA MY —AICHTIRIFAUL "in", "not in" ARV —XHE
DERA,

ATV —REFREDLZ LHATEFRADTIEFERLZE W, fIOEZZFICANTZD, A T7L—X% Uty
FLZ2D, ab—%{Eo DT 2 HEEDD A A TL—RBA TV 27 b LTES LIBIEEEE o
TR TEFZTH, Y balTE __next__ () XYy ROZE LPEEINTVERA, TTHLEEIA T
L—2OHNZHWRSLT LEI2b LATEAL, FCRA MY —LIZMDLHDI 2T 5 BENDDI2HH
LWATL—=RZ2ELR L TIEWITER A




21 17— 2RO T—5E

YARRETIADBA T L —RITHIELTWBE HIEICOWTIEBICRE L, EDr 23 Python DY —4 VR
B Th, e 2B XFIRES, HETA 7L —XERIHBE L TWE T,

FFEIWCHLT iter() 5, BHFFEDOF—TA—TZRHTA T L —XRENFET:

>>>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, FFEDOKEIEFIZFANEF AL TH S I EBHRIES N TS Z L ITHERL TS W, LU
DN=Y a2 Y TlE, ZORBFNIMEENED SN TEL T, FEILICELRLZIAHD X L,

FEEE iter O ZHH T2 L F—TA—7ZEIL £ TH, BEHFREIMOA T L K2 EITXY Yy FbHDET, W
RNZE. H2WIEF—HDORTTA 7L — b LTI, values(Q), items() EWVWIHI XY vy R TA FL—4&
ZEp e TEET,

WHZ dict() a YR MF 7R BRE (key, value) X 7IVDRA M) —L%KTATL—XEZITFANSL 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 ZEBNTELZDIITT:

for line in file:

# do something for each line

Yy MEIAT IOV ERZIBNET L, 20ty POEHRTATL—1+FTE5ZLdTEET:




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

print(i)

3 PxRL—2RNUXMRABRE

ATL—2OHEINIH L TEFESBMEL v 7 213 (1) VO FORBERITMELZFTT 5. BIU (2) &M
BIOERTY 7y b2ED. TY, REZAXFINDY XA Mo, BITD S LARMNWEE R AT A b RAR—
AZHID T2 b FEOXFIN R EOEH T2y 77 vy T LW REEES b Lk EA,

VR FHNAERFLE Y 2w L —&K (BEL T MNistcompl & lgenexpl ) &, %5 L7REANT OB AR HIET
T, ZAUIBIB T v ' F 3 V558 Haskell (https://www.haskell.org/) \&4 ¥ 284 7 X NE Uiz, XFF
DAV —=LPHHRTA FAR=ZRZFTXRTHZDIERDI—-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 I 2B T O it RFEX2MT 2 2 e TA[RETS:

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

if line != ""]

YA MANEURELEZMES & Python VR FDR - TRET; stripped_list IXETHEROITHBA STV A M TH-
T ATVL—ZXTEHIPYERA, Pz —XAIA 7L —FERL, TRFERBBESCTEIEZEHLE T
DT, IRTOEZ—FETHIHBEDRDHD EEA, 2FD VX MACUKRGLDIZIIF, BEEX MY — 22 K%
T=RERTEIIBATL—RE2R/OBTE, HEDRICULLVENVNS ZETT, £25VoRATIEY = %
L—RZRDIEIDBIFELVEEAE T,

Yz b—2AUHFER V() THEN. VR PAERGUIATER 7)) THENE T, Y xL—&ROERIEX
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, SMUDOFEINAE 5 721F (AL T3 < M) T, HLiZFETTT,

AR EN B X expression T DEEZERZ L LTHANRZHDIZR D EF, if HIFTRT, RLTHARLERT
3 HAUL condition HED & X721} expression HFHli X N THINEMXNLE T,

P —ZRFEIHEMOFICELRITIIRD FRAD, B —ALOBHENCKR > TWAHEIRT Y ALK T
T BT CEITATL—2Z2ED 20 NEZS5EFETZDTT:

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

for...in fIEEORITFOENEIHM, YU, A TL— 1T 2RDDI—F Y ARFTENLTVET, ZThAHD
= Y RFAUITLT TREL . EPOAEANEFIIATL -1 EN2DT, REPFALUTHLHLEEHD FHA.
sequencel DFHER T L ITERIRYID 5 sequence2 ZL— S THITDTT, D sequencel ¥ sequence?
DO HERERT ZIZ, sequenced TL—7L T,

MoExHEITLE, 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, HBHEOD for...in HiXH o T if PRV ZOHREENE, BEPES —Fr U AEOBICE LIRS WV
522 TY, BX3DVA MoK 5, HHVAMOEXIZ 9 BRETY

'abc
1, 2, 3)

>>> seql

>>> seq2

(RDR=I12%i )



HIDR— % 5D E)

>>> [(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 OSGRICER X ZHALAEER WK 51T, expression THX FNVEER R HIEIMTHbOR S TR D 48
Ao TIZHZ VA MNERET, BAIOEIMELT 7 —TTH, ZFHITEMTT:

# 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)

Txrb—RE AT LR eELIMEERMPICT 5, RGBT, EENZBEBIMEZFHRE L TGRLET
D, Tz pr =PRI DX, HEDEERTA T L —X T,

Python % C OREMNLEAK D — 12DV TR, K ZFECIREVWD D A, ERERERY, n—ALEH%
E2 754 R— M RAMEMATEZT TR, ZOEED return XETHKZ L, 0—DAERPBEEI N TH S,
B D EHMRPERH LITICED £5, RICFAUEBED 5 —EERE, FHLWT 74 X— M ERiERICH RO -7
NEHDESNBZ DTS, LAl BEEHS 20— A ZHEETRIEESRBTL x50, FOHT
Wo et ZADLEBEHITTERE LD, E5TLEd, INZIZEY XL -2 RET2HEETT; 342D
B, VxR —RIEHATTELEREEZ S Z 2 TEET,

TRBEHiY 2 2L —ZBEBOBIRZH5IHD £

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

yield i

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

Y AL —=ZBEE. N FICEEHEZIRTOTIERL, A 7= P balicfit Lzt 7o =
2R ULET, FOBIT yield ZET LA E, Y2 x L —&id return XD X SIZLT i OEZHILE
3, yield & return XDOKRZFZEWIE, yield ICEHELLEETY = 1 L — X OFITIRED —IHF IEIZ 7R o T,
2 —INERPRESINIZEHTT, KEIZDT =2+ L —XD __next__ () ZERY. Z I 256 BBIETEHEH
LET,

FFC generate_ints() ¥ x 3L —XOHERABNZZE 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

MU < for i in generate_ints(5) ® a, b, c = generate_ints(3) LW o EXHHTEET,

L —REHOFTIE, return value & __next__() XV v FhoHEH XN StopIteration(value)
EHEIERILET, INORELLGER, BROKODICEELIGEE., HOERIKET LT 22 —X—
BENLLEDEZ RS 20,

HATZ 7 A%EVT, Y22V —RTEILIA3DR—INEREA VAR Y ZAERE LTRIHHEE L TBY
X, FICRIRZEZ Z EIEARETT, 722 ZIEXBED VU X b ZRTDIE, self.count % 01X LT, __next__Q)
XY v KW self.count A Y7 VAV FPLTRTEIDIRTIUITEET, LrLERDS, DAEEEHRY =
AL —RIZHE-TL B, ALI%2 T30 7R 5HELDIIEEICPRI LV IR T,

Python D74 77 VIZEENTWS T A MAA — b Lib/test/test__generators.py (Zi&. 1E2212 d BRGEOH 2
BZLA-oTVET, ZHETHARDMD 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 il (NxN a2 <D F = AT, BWICKETE WX 5 L
BETNEHDIA—=%EL) RFA b V7 — (NxNBOLavEF A4 b2 —ETOM2 L5 REREHET) O
e 3 BIBA > TVWE T,

11



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

4.1 DL —RIMEZET

Python 2.4 ¥ TOY 2 XV —RIEHNTE2Z e LI TEFHATLE, Y22 —XDa—FE2ETLTA T
L—REEoT LE-HE T, ZOMBEZHEMT 2L 2WCHLWVEREZESTFRIIBP 27D TT, Yzl —
BWTR—NVEBERD ES1CL7D, 22—XTINVRA T2 bEELTEVWTMHRHELILTHE NS Z
NEEBELZD, EWVnolny ZIZAJEET LAY, EAdbIF a3 F v LTVET I,

Python 2.5 T, Yz XL —XIEZETHHELRFENTEE L, yield 5, ZRICKRALZLDEAE LD TS
ZHEERTRICH 72D TT:

val = (yield i)

Fo ks, BOETH 2T 2 & Zd yield NOHIRIC & FHillz T2 L5 BED LT, FHINIE L
FERDITIEDD FEAD, FAREEMNILRSTRVDOPZHEZTEL LD, VOBMIFTELIZIBHETT
5,

(PEP 342 23Z OFAIZ EFEICHA L TV ETH, Zhuc kb & yield-Rid. RAKXTHED by L icdh
% LRIV OBIEIMZMIT 2 BENDHD FF, DFED val = yield i LIFF T FTH. val = (yield i)
+ 12 DX ICHHE T H 5 & ZIIENE DR TWEWITER A, )

VAL —RIZMEEFE DI send(value) XY v REFERE T, T2V —XDa— FRETEEBL.
yield RN ZDMEZETDTT, 325D __next__() AV v FZEIEXYL, yield i None ZIEL %7,

TIHZ2DE 1 TOMALIHEMAEA Y R TTH, WEAY Y XDEEZEE TS IR TEDL LI THo>TW
S

def counter (maximum) :

i=0

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

i =val

else:

i+=1

ZLTAHY Y REBOFINIH 5 TY:

>>> it = counter(10)

>>> next(it)

>>> next(it)

>>> it.send(8)

>>> next (it)

(KDR=212%i<)
12



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

HIDR— % 5D E)

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 TVARVRESIPUTF v 7 LTBIRNETT,
Vxpl— X EHET 57D 5 XY v KA send) LHARKRVDLELHEELTS2DTRVED, RofEZ
ZOFEFEoTRVWIFEHEA,

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

o throw(value) 1I¥ = 2 L — XN THINEHIT 272DV FT; ZOHIMMNEIY = 2L —RDFETHEIL
o2 ZAD yield M ko THRIFHLNET,

o close() I¥¥ =L —XNT GeneratorExit BN ZIIFT. A 7L — 2R TIEZT, 2ol zex2
UH»72Y 2% L —&Z D3 — FiX GeneratorExit % Stoplteration Z#IFH L TIEWIFEHA; 2D
BN L T2IE2D 2 2 L LS T2 DIE3HAIER TH D, RuntimeError 5| & Z LE 3,
close() F¥ =L —%&2 GC EN3 & BTN E T,

GeneratorExit DI o722 B2 V=27 v TEEE T A2DENDH 5725, GeneratorExit ZHIE s
5D TIEH< try: ... finaly: $5 X5 BEDHLET,

INBDEFEDEHLEET, P2 L —RIIBERO—HNREEE, S, LEEIOHEEE L VI FHEIRER Z R
F=oTT,

TxAL—=&EFE AN—FY w5, IR LBROY TN —F b 53, ¥ I —F E—A
(B D EHH) 225 Ao THID—AFT (return ) 22627 FTI, 2 —F VIEVWSWSRYT (yield X)
PR D7D HEALEZDTELDTY,

5 #HAIAAHBEE (built-in function)

AT V=R L b A YEBIZOWT, o LIRATVWEXL & 5,
Python DL+ A VB map (O & filter() & AT = F L — XX EBEL TV E T

map(f, iterA, iterB, ...) BUTDI—T2ADATL—R%ZBELET 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 MAEELELTHRUHERIEONET,

filter (predicate, iter) I 2RIz THREAESZ A TL—XEIRTOT, FAEICY R NNERGLTH
HTX %7, predicate 13, H25FMHITHT 2 EMEZIRTEKTT; filter O TS 12X, ZOBEKD51EIX
—OTRIFIIRD FH A,

>>> def is_even(x):

return (x % 2) ==

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

TRV A MAEKRLTHET !

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

enumerate (iter, start=0) 134 77 7V DBERIZIEHFRICHESZIR-> TVE, (start D OBRED 2D) F
B EZNZThOERZEY 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, FHICESFNICHIZF T TV 2 icfibi g 5

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 NVDEREZITNTEDZV X 2/ED, V=1L
TRELET, 518 key BXU reverse 1. VA FD sort() XYy FICZDEFEINT 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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(AIDR=I 25 DfE X))

[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 8@l sortinghowto % ZH])

1

HAIABD any(iter) B X all(iter) 13 iterable DEOEMBZFNE T, any () FERD NI EMEL S
True ZiE L. all() IFEENETHMER S True ZIRL F3:

>>> 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, ...) IZZHZFNOD iterable 05 1 DDBEREED, ZNOE X TNVITANTRLET:

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

zip() BHERZETHNCANOA T L =X =2 R THBEL TXEY kT list ZERL 8 A, DD ICERETH
57N tuple ZAER L TELF T, (2 OEIEZEIMIRHEET lazy evaluation (FR: EAERHI) L PFNE T, )

DA TL—ZXOHRICEZ. IRTAELEEDA T I I7AEEELTVWET, RENE> TR, HAEhd R
FY)— A —BFBENA TSIV ERCEXICRED T,

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

LIREA. RO TLEIERVWATL— A0 EHRZ VO OEMBICZ Ao THTTLES D LALEE
ADT, ROTBVRIEIDVRVWTT, ZOETOHLNLEREZRLLTLESBRADHL2DT, $5FDA( 7L —
RBFENLLEER Lo TLEVWE 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 —/LWE, KIS A T L =&, 4 7L —X[ELOEMHMH S BEBM - SAGERTVE
To ZOETIE, ZDEY 2 —LVONERPNSLHITHAL TV ELVEBVE T,
CDEY 2—NDOBERERENITITZEIIBDET:
o BFEDA T L —RIZEDVTH LA T L —X2E5B%.
o« AT L—XOEREFIHL LTHRS B,
o A7 L =256 —H8Z D H3RIEL

o AT L—ROHNEIN—T5TT 3B

6.1 ILWITL—E2%Z1ES

itertools.count(start, step) JMEDOHREA—EDMBERA MY —L 2R LET, 7> a »THIAT 28 (7
7 ME0) RBES LOMIR (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) 35X 6N A TI 7 NVDONEZ ALY - LT, ZOHEREL R S REF THREICH
DIRLTWKATL—RERLET,

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

itertools.repeat(elem, [n]) &, SR ONLERZ n [EIRLETH. n 2RIFAUIKEITE UHET 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, ...) FEEOEDA T TN EZIFH->T,. BIIDA TL—EZnbHEER
FTARTEL, RCZHFEHD»S BREEIRTEL, WO I 2BRIPILLA 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) &, A 7L —2D RT3 A XA%Z A MV —LTRLET,
stop BIBIZI72 . REID stop EMDEREZRLE T, BlGA > T v 7 A%ET & stop-start HT., step DIED
EHIEENIC U TEEEZRDP L E T, Python BB 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]) BA TV —XZHBELET; TOA 7L —XONEZFRUC XSRS, MiZL7~ n
DA 7L —RZ2RTDTT, n OIE, FELRITIUIBED 2 128> TWET, HET 2130 ( 7L —
XONEEZ—RFL TBLDELDDETHLE, RERATL—ZroEH L5500 —00 LD bEAT
WoTLE S, KEDXEVRHBETZZAHD ET,

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 EXRICH L TEKZER

WE A 5 7 operator Y 2 —/LIZIX, Python OEHBE FIIMIECT 2EBPBA > TWVET, W D00
%27 % &, operator.add(a, b) (Z.DODfE% ), operator.ne(a, b) (a != b &[@ ). operator.
attrgetter('id') (.id BHEZEUST 23— 71 %2iKT) Lo LB TS,

itertools.starmap(func, iter) I&. A 77 TNADBXTLDA M) =L %RTLARLT, EDXTLEFH
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
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6.3 EXZHERTS
XHIHID 7N =72 LT, #EE (predicate) ICHDNWTA 7L —XOERE» LY T2y M EECHITHEBDH D
i\j—.o

itertools.filterfalse(predicate, iter) I filter() IR, MEI B ZIRTER L TRTRL
EJE

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

itertools.takewhile(predicate, iter) FMFENEZIRL TWAMZITERELIRLET, —ETHRENIS
PIRT Y, A 7L —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) (&, HMFEPEZIELTWVWS S BIFERZEMA L, BT o T2 LK
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 D0DATL—XZWD, ¥560D4 7L —XEHNWRETE
TOD. selectors BE L 722 BERIIHWIET % data HRIZTFZELFT:

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

itertools.combinations(iterable, r) (&, iterable 7*5 r-tuple BIRT 2L TOHABRDLEZIRMIT 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, flZIZLEoflIchHiud, 11&
WOTH 2,3, 4,5 DANKRE T, 7z & 5 %BIEIZ itertools.permutations (iterable, r=None) 3% D,
2551 ZDEFIZOWTORIFIZ L r EERS 2 2 TOIESZEL £,

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 EDEDONE T, DD iterable DETOERZEALIEZEL £,

IO OBBMBERT 2AGDEIE, MEPEETT DT, iterable DNBEDN—E TR EHBRVWILIZHFEHL
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|)

ELELCETV (Pa', ta', 'b') A 2EHFATVE TR, ZHUX 200 ' HHIOMEDLSHDDDENHTT,

itertools.combinations_with_replacement (iterable, r) BIEUIAIDHIFZE D AN E T —EIDFERT
FICEREZEVIBLEZEATHORVL, HENE, ZRZ2NDXTLVDORAD S D L T—DoERINEIXN, FiT
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 ERXZIIN—THIT3

RIBICHERAIC LF %2 % itertools.groupby(iter, key_func=None) X, TN EF TTHRDEM TI,
key_func(elem) &, 4/ 77 7 A D bR TELERZNLNDOF —(HEZFTE T 2B TT., ZOBE»T
ESINTVRITUR, F—I3HIIBRERZOHDIIRD £T,

groupby ) &, JTLICR 24 77 7 A HRLC X —fHZHOHki 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 &, TLICRZ2A T 7 T NVONENF—HTY — bENKETEZ LN e 2BELTVWET, 2
T, BENZATL—RBRDBILDA T I TAE[FES 20 T IERLTLEI N, ZD7H, iterator-1 @
MR EFAKD D TR iterator-2 £ ZRUTHIET 2 F —HEZERTZ2Z I TEEHA,
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7 functools > a—IJl

Python 2.5 75 ® functools EY 2 —/LIZiE, @BV OB A-s TR T, BMEREE i3, AL T
REEUE 2 B> THI 72 R BRI BRSBTS, ZDEY 2 — L T—&FMA|L Y — L functools.partial )
BTd.

BBIIZA Z A VDT 07T ATEEHT. BIFEORBD S DRI X =2 2D EREED 1 R2D DD
D3, Python DB £(a, b, c) 2WIbDBH2 L LTLEEW; £(1, b, c) EAULEKD gb, c) &
WHOBBEIED 72 RBZ2ZeDBHDET; 2FD £ DRI XA—X2—2EDZDITTT, 24U FEKOERDE
A1 eI THhETD,

partial() ®a Y X b7 7 X% (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2) &9
SIBERD 5, TEDDP /AT V27 MEZa—F I NEDT, FNEMERIZE, 5I8DOEE - 7-IREET function
RFEITLZOERRLCZIZRDET,

HUTEH2D1E, MEWINEBBHENZ—oODFITT:

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 DEFRIIHN L TRAICHAZETL TV -
TEREEREHTDIOT, ZAWIEBEREA 77 7NMICEHTE E¥ AL func 1ITWE, BEEZ ZOl-> TE%
—OIRITEEEDIA D £F, functools.reduce() X4 7LV —XWBRTHRMD_ER A ¥ B 2H - T func(A,
B) *#tBELET, T ="BHDOER C 2ERKL T func(func(A, B), C) 2iET 2. ZOMRE X
HIZMEHDER L HAGDET VWS BATITNDBREZETHITILIDOTT, bLAT T TN
—OHEZ RS T NUE TypeError 2374 L £9, #MME 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() T . iterable DEERZEEH T2 LITRD ET, ZAUIMEH
BEAEVOT, ZO7HD sum() W5 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 Did, HIZ for —TE2EVIIN DD TLARD
x93

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 % %X itertools.accumulate(iterable, func=operator.add) T3, ZOBEEIIFEIUCEELZ L ¥
IO, BAEFERZIETDTIERL ., accumulate ) IZZNZHOFRFEREZIET A 7L —XEDHEE 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 a2—Jl

operator £ 2 —/Lik, BHCED LI L7223, Python OEEFIIGT 2FEBPA > TWEEY 2 —L T,
BRI ZA Z A LD a— FItBWT, HEZ —D2ETT 320D ZoRVEREEITIFLOT, L MR
b i‘—g‘o

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

o [ eqO), ne(), 1t 0, 1e ), gt O, ge O
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o A7V =Z M is_Q, is_not ()

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

8 NELEHKRLS LA
BECUA XA LD TR 2 ETOTOS L, BFEYL LTHIVED, [ohOB CEREDREEDED TS 3
=94 ROMREBEL TH LB BDET,

L YREVEBDPEL A VR EY 2 — L THEELTVRE, HILVWHEBEZERTZ2LEEZE-LHDF
HFA:

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

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

LHaL. SILWEEDRZWZLEL LD D TR A, 5 LIS RBEEEEL HED —oH lambda R TT,
lambda (5|82 L TEHED NI X - ZhzokSRXEWD ., Z20RDEZRTELOBEKEED £3:

adder = lambda x, y: x+y

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

5 —DODEREIE. 30512 def X THMEEET A7 TT:

def adder(x, y):

return x + y

def print_assign(name, value):

return name + '=' + str(value)

EB5DEIHBRVDTL & S ZAUIMFADHETY; FEEDRAX AN LTI TE 571 lanbda %z D7
WESIILTVET,

ZDOXSICL TV RHHD—DIZ, lambda IFERTE ZBBHEEICRONTVLI WS RDBDHY ET, —DOD
R LTHEBTEAMRICLRITFIURDNT FRADT, if... elif... else X try... except O X D &5k
EROZ N TEROVDTT, lambda XDH T ZADIEEZRAIELTELE, T2 IH% LTHAR
CVWRIRSTLEVET, T, XROA— R LTWETL kI, BELIBEZLZEW!

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

OMBIZEZHPEZTL & 50, ML D545 TWEDLMENTY IZIEREES»2 35133 TF, FHW def XT
ANTFIZT 2, PLAEBELBBEL D TTH:
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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—FWCTHNERE»P27=DTT:

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

H2WE sum() AL V2P 22 L —ZRATHREVWTT A

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

%< DA, functools.reduce() -T2 & 2 A for L— T FEXELLIFEI VR TWVTT,
Fredrik Lundh (3D lambda FIFHDO VY 77 27 XV V7B LT T ORHEZRE L b 3
1. 75X zeEL,
2. ZDT LAXHP—EEATNMIZ L TWED0aX Y M THAT %,
3. ZDaAX Y P LEBLMRL T, AEZEHLALAHIEER S,
4. 7 LR % ZOHAIT def ITHEZZ 5,
5. AXY MEHT.

FZHIZOBHEALYICKICASTVETE, TH5LETLARRLARAABMMEDER TN EHE S IZDO0N
T, BHIZEFDET,

9 EMRERE &SI

EFEHEIREZOHLEREBIE HARIOTZEOERDOIITIZ LTI MU TOANLIZEH 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 BZ&H
10.1 —f&5#

Harold Abelson & Gerald Jay Sussman, Julie Sussman {2 & % Structure and Interpretation of Com-
puter Programs, https://mitpress.mit.edu/sicp/ IC2XDBHH FF, Z Dt EMEAICEE T 2 di LY 2 BB
HTR 2B 3ETTFT— 70 —%270l/ 7 NTELEDZLDDE—r YRR MY —LDOHAITOWTH
WMLTOVET, ZOXRFFE LT Scheme Zffio TWETH, ZNLDEANDEZL DTV A ¥ 7 7 a—F 3K
2 XA )NV7g Python a— RIZHBEHTEE T,

https://www.defmacro.org/ramblings/fp.html: B 7w 77 3 ¥ 7 O—fi72 AFIT Java TOHIZFIA LT
WT, BRREROHALD D 7,

https://en.wikipedia.org/wiki/Functional _programming: Bi¥{7 w27 3 > 7zl $ 2 — V2 NE D E,
https://en.wikipedia.org/wiki/Coroutine: 27— >V IZfF 251H,

https://en.wikipedia.org/wiki/Currying: # V) —{t OB $ 250 H,

10.2 Python 8 D:E

https://gnosis.cx/TPiP/: David Mertz's D ARDRAIDEFE Text Processing in Python TEXEWUIHE D=0 D
B 7a 773072 o0nTEmL TVWES, ZOimDHNIZIE "Utilizing Higher-Order Functions in Text
Processing” £\ 95 XA FADDVWTVWE T,

Mertz & IBM @ DeveloperWorks ¥4 MBI 0 7S 3 v 7T % 3 MR OGTEHEEHETVET;
part 1, part 2, part 3,

10.3 Python X&

itertools EY 2 — L DXE,

functools EY a2 —LIZOWVWTD FFa X 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://www.python.org/dev/peps/pep-0289
https://www.python.org/dev/peps/pep-0342
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