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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 MUANCH L TRRZH 2T 5 X5 RNERREZ —UFbE S8 A, 4RSS
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,

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.

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,

MER S0 7SI 23 A7V MERIT 0S5 I Vv ORNMEEZ DI TEET, £ 7Y =2 MEAI
BOT, A7V 27 VINFREL ZNE2EFTEIRAY v Fa—ADAoT2h TV THY, TRITILEZFD
KA FEIEICEMLIE TS FIETT, — 4T, I T 025 I v NEAlRER 1 & DIREEOZE 2k, B Y
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
ZIELTEE5CTE5DTT,

BB T A E, DIOL2ROLRWHEINCRZA 20D LAERA, ¥5LTAHIY =7 FHEWERADZWIES N
BWOTL k5%, Eid, BIEAIZZ A4 V3R ZBICES RO EL D 2D TT:

o JEAAYEERARTREME,
. ;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 TNITRTXFDOBFES

TANRTNTHEBI T 0 T Al ST,

BRI — R IN/NE K THHIBICEIRT I N T W B DT, AT HEEEMTT, a7 408 ELL#EHrkne
X123, RO D0 OMT—RDIELEZTF 2w 7T E3RA Y MZRBZDT, TNZFROREICBIIZ AL
HAZE R TWHE, NZORRE 228 ERE U DTN TEZDTY,

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:




s =4{2, 3, 5, 7, 11, 13}
for i in S:

print (i)

3 VL= RFAERE

AT =D UTELESBIEL v 7 213, (1) O 2T ORERITMEZFATT 5. BXU (2) &
BOERTY 7y b &S, T, R RAEXFINDY R M b, BITD S LARXMNOWIMER KT A P AR—
ZZHID T h REOXFINZBUEH T2y 77 v FLIVWiRELEShd LOLEE A

VA MAERLE Yz 2L —&K (IL T MNistcomp) & Tgenexpl ) &, &5 UAREAT OERRERILFIET
T, ZAUIBIBA T v 5 3 V5 EE Haskell (https://www.haskell.org/) \&4 ¥ 284 7 XN FE Lz, XFF
DAV =PRI FAR=ZAZTNTHIZDRXDIA—-FTTELT:

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

# Generator expression —— returns tterator

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 0IE it SRR 2T 2 2 e Tr[RET S

stripped_list = [line.strip() for line in line_list
if line != ""]

YR MAERELEM S & Python VR M2%R - TRET; stripped_list IZETHRDITHA-7ZV A M TH o
T ATL—=ZRTEDDFERA, D=L —ZRIA 7L —2%2RL, TR BEISCTREHEZEHLET
DT, IRTOEZ —FICHTBENDD A, DED VX PAEULLDIZIE, BWREZ MY — AR/ K%
T=RERTEIBATL—REWIBFICE. HEDRCTLZBRVENVNSI LTS, TV RHTIEY = %
L—XADIESPHFELVWEEZE T,

Y L—2RIAFEN 7()” THEA. VR MATUEREAEN )7 THERE T, Yzl —2ROBRIK
DEBHTI:

( 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 )



https://www.haskell.org/

VR MANERL S, SMIDFEIIDGE S 7213 (ATid7% < AEIN) T HEIEFEL T,

AR EN B expression T DEEZEZ L LTS DI D EF, if HFTANT, B THARLRT
T, HAUL condition DED & X721} expression DFHli S N THINZBMEI L E T,

V2 L= ZRIEIHEROHICE IR T UIR D FEAD, BB a— A DOHENZKR > TV AHHEINT S ALKRT
T BIRUCT QBT A T L —XZ2ED T RE T S5ET2DTT:

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

for...in HIEBORTOLNETH, YAICD, A TL—bFTR2DDT—Tr YARZENTVET, 206D
=7 Y RRFAAITLT TREL | E2OAANEFIZA 7L -1 EN2DT, REDFELTHI2LEEIDHD £H A
sequencel DFEZHR T LICHHIRHID 5 sequence2 Z/L— S THIFTDTT, €DK sequencel ¥ sequence?
M OHH7ZEFERT Z 2 IZ, sequenced TL—TLE T,

HoEEHFE2T22, VAMEERLRY 242 L —ZRIERD Python a— FeEUEKIZZD 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 value of

# the expression.

DF D, BHED for...in HiXH o T if BV EORBKHNE, BREPEY—Fr AEDHEIIE LI KE W
528 TT, BEX3DVANoks, HOHVAFOEXIZ 9 BETT:

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

Python O EICEKR X ZMIVAEERWE 51T, expression TR IV EEL L OIEMTHbDR S Tk b 8
Ao RIZHB VR MATWURIL T, BRAIDEIMX T —TI2, ZHFBHIIEMTS:

# Syntaz error

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

(KDR=212%i<)




(FIDR=I 5 DfEE)

# Correct

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

4 L —% (generator)

VAL =R, AT ReEIAMRLMBEICT 5, R TY, FENZBEBIIMEZFRELTRLEY
2, Tz —RXHPET DI, HEOEEERTA T L —X T,

Python % C DIEMENZEHK 2 — IOV TR, K ZHFELIREVWD D THA, BEEIERY, n—d L EKE
E2 754 R— M RAWMEMATEZT TR, ZOBED return XETHKZ L, 0—DAERPBIEI N TH S,
R DAEDIECH LITIE D 3, KICFEUBEEE D 5 —EIER Y, HLW T 74 XN— M AFIERICH RO —%
NEBIPELNZDTT, L, BEEHZ L 2iCn— 2V EREETRINEESRZTLEIh, ZOHT
Vol 2ADLBBERITTELE LS, ¥5TLid, INIZV o xL— 20T 2T 34b
B, Dz r L —XEHATTELBHEEZ S Z e TEET,

TRy 2 2L —ZBBOPRZH5IHD £

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

yield i

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

Y AL —=ZBEE. N FIC—EEZHEZIRTOTIERL, A7 =% P balicfit Lzt 7o =
2R ULET, FOBIT yield ZETLALL E, Y2 x L —&id return XD X SIZLT i ODEZHILE
F, yield & return XDOKRZFZEWIE, yield ICEHELLEETY = 1 L — X OFATIRED —IFF IEIZ 7R o T,
2 —INEREPREEINIZEHTT, KEIZOT 2L —XD __next__ () ZIERY. Z 05 BENETEHEH
LE3,

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

>>> gen = generate_ints(3)

>>> gen

<generator object generate_ints at ...>
>>> next(gen)

0

>>> next(gen)

1

>>> next(gen)

2

>>> next (gen)

Traceback (most recent call last):

(KDR=I12%E<)
10




(FIDR=I 5 DfEE)

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) L WVWoEXHIHTEET,

L —REEODOHFTIE, return value & __next__() XV v FhoHEH XN StopIteration(value)
ZHIZEILET, TUBRELLGER. RO DICEELLZSEE. HOERPIHRTLTY 2L —&—
BENULEDEZ RS 20,

HOTIZ I9RA%ENT, V2R L —RTEHLIAD0—HNEREA VAR AERYE LTREEE L TBT
. FAURERESZ Z 2 IEARET T, 72 2BV XA M EIRTDIE, self.count % 0 1L T, __next__Q)
XYy R self.count A Y27V XA Y ML TRTEDRXTUITEZ S, LarLlLidrs, H2EEEM Y «
I =R T bk, ALI RT3 7 2L DIIBEITRRI LV I EIZED T,

Python D54 77 VIZEENTVWE T X M XA — b Lib/test/test__generators.py 12i&, 1Z5Z d BRZRNFIHS
BELASTOVET, ZAEZDARDEDHIIE (in-order) HREFHRTHEL 2DV XL —XTT,

# A recursive generator that gemerates 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

1ZHITH test_generators.py (Zld. N-Queens [ (NXN a <D F = R, BWVICHETE WX S RE
BTNEHDIZA—V%EL) RFA V7 — (NxNBORavEF A B —EF0M2 L5 RBEHKEHES) ©
it BB A > TR T,

4.1 SR —RICEEZEET

Python 2.4 FTOY 2 XL —RIEHNTE2Z LOTEFHATLE, Y232 —XDaA—RFEFETLTAT
L—ZR%EEoTLEo/he T, ZOBBEEHMAT 2 2 HLWEREETFEE L2220 TT, Yol —
AP Ta =N NNVERE R E51CL7ED, S2a—FIARA T2 b EELTBVWTHRUIHLITTHE 25 Z
NEEBELZD, EWVoleny ZIZAJEET LAY, EAddIF v+ aF v LTVET

Python 2.5 T, Yz AL —XIEZETHELFENTEE Lz, yield 25, ZEIWRALZLDHEHE LD TE
BEERTRICR DT

11



https://github.com/python/cpython/tree/3.9/Lib/test/test_generators.py

val = (yield i)

Eo X BOMETH2ZT 2 L Zd yield ORI &7 #2132 &5 BEH LT, #HINIHF L
ERDITIEDHD EFRADN, FAREENIRSTRVOPZHZITEL LD, VOBMIFTEBLIZIVETT
b,

(PEP 342 232 OHAIZ EMEICHIAL TWE T2, Zhuc k2 ¥ yield-: . RARXTHID by L vicdh
% ZLAMNIVOBIEMEIT 2 BB H D E T, DFD val = yield i 2 IEFITFTH. val = (yield i)
+ 12 DX S IWIHETFIDH 2 & 2REFENZ O TEVWITER A, )

VAL —RIEEE B ITIE send(value) XY v REFFLRE T, 238232 —XDa— KBETEHEBML.
yield AV ZDHEZIETDTT, S25D __next__() XY v FEMEXRE, yield IX None ZIRL £,

NCH2DF 1 TOWMILEMAAY Y RTTH, WAV Y XDEEZEET LA TEL LR >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

ZLTAV Y REHDRNIH 5T

>>> it = counter(10)
>>> next(it)

0

>>> next(it)

>>> it.send(8)

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

yield 2% None ZiRFT I LWF LK HDZDTIND, E5 Ko TVWARVRESIPHTF v 7 LTBIRNETT,
VL — X EET 57015 XY v FA send() LR VODREHELTS2DOTRVRED, XofEE
ZFDFFEM o TUIWITEE A,

12



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

T —&RIZIX, send() DIFNITHAY v RBRZoHH %3

e throw(value) is used to raise an exception inside the generator; the exception is raised by the yield

expression where the generator’s execution is paused.

e close() 3¥ = 2L —XNT GeneratorExit fISZHKIFT. A 7L — 2R TEEET, Zofltz3z
B 5 72Y 2 2L —&X D3 — K GeneratorExit 2 Stoplteration Z#&IFR < TWIWITERA; Z0D
BISLZHIE L TRI2IEDPDZ e 2 L LS T2 DIFHALEK TH D, RuntimeError Z5|ZR I L ¥ 7,
close() F¥ =21 —4&28 GC &b & BTN ET,

GeneratorExit DI o7z BT V=7 v FEEER T EREND 5725, GeneratorExit S
52D TIEHL try: ... finaly: T2 X5 8EDHLET,

INLDEFEDEDLERET, Y23 L —XITBERO—FHMWREFEED S, EEEPOHEE L VI FHEICER &%
F0T3,

VAl —=&F AN—-FY twi, IR LEROY TN —F b D F T, BT —F I~ A
(BB D EH) 225 Ao THlD—AFT (return X) 262721 TIR. a—F LIV ABWAREFT (yield X)
POAoT DD HEMALEZDTELDTY,

5 $AHAHEEE (built-in function)

ATV =R B b4 VBB OWT, BobFHLCATVWERXL & 5,
Python OV A VB map() & filter O &, HKEEAY = 2L — XN EHL TVWET:

map(f, iterA, iterB, ...) BATODI =T ADATL—2ZEBLEY f(iterA[0], iterB[0]),
f(iterA[1], iterB[1]), f(iterA[2], iterB[2]), ....

>>> def upper(s):

return s.upper()

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

['SENTENCE', 'FRAGMENT']

bHS5A. VA IMAEKRLTHRILHRMIEONE T,

filter(predicate, iter) IH25EMHEMZTERIEEZ A TL—XE2RTDT, FHKIZY R NAERLETH
HTZ %79, predicate &, H25%&MHITHT 2 EBEZIRTRIETT,; filter ) TS ITIE. ZORE D5 [H1Z
—OTRIFIIRD FH A,

>>> def is_even(x):
return (x % 2) == 0
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>>> list(filter(is_even, range(10)))
(o, 2, 4, 6, 8]

TRV A MAERLETHHEIT X!

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

enumerate (iter, start=0) 134 77 7 VOERIZIEFRICHESZIR-> TWE, (start D SEAED 2D) F
B EZINZTNOERZEY 2 XTIV EIRLET,

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate() &<, VA MIHLTL—7EXET, KELESIHIEHZMITITWL 2 EiIflibiE 3

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

sorted(iterable, key=None, reverse=False) 34 7 7 7 NVDEREITANTEDZYV X M2ED, Y-+ L
TRLET, 518 key BIU reverse 3. VA FD sort() XYy FICZDEFEINT T,

>>> import random

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

>>> rand_list

[769, 7953, 9828, 6431, 8442, 9878, 6213, 2207]
>>> 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 8m# T sortinghowto % Zf])

HAIAAD any(iter) B X all(iter) 13 iterable DEHOEMBZHFNE T, any () FERD ENHIHEER S
True ZiE L. all() IZERENPETHEMER S True ZIRL F3:

>>> any ([0, 1, 0])
True
>>> any ([0, 0, 0])

False

(RDR=212Hi <)
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>>> any([1, 1, 11)
True
>>> all([o, 1, 0]1)
False
>>> all([0, 0, 0])
False
>>> all([1, 1, 11)

True

zip(iterA, iterB, ...) EZZNFND iterable 225 1 DDHEFEEZED, ZhoZ2 X TNVICANTRLET:

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

zip(O) BFERZETHNCATI DA 7L —X -2 2 THBELTXEY L list Z1ERL €A, fUbDITERS N
57N tuple ZAEB L TEL 9, (ZOEIEZEINRHGET lazy evaluation (GR: ELEFH) L FFNE T, )

DA TFL—XDOHRICIE. TRTRILEZEDA T I I7NEZEELTVWET, EXEs TR, Hhadh3 2
FY)—2F—BENA TSIV ERICEIICRD 3,

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

EREA. ThEROTLESI ERVWATL—Z0oHBEBLVEDEBICZ Mo THETTLES S b LILEE
ADT, ROTBVLIEIDVRNWTT, ZOBTONLEREZHEALTLESERAHLDT, 8520471 —
RBFENLEER Lm0 TLEVE T,

6 itertools Ea1—Jl
itertools EY a2 —LZiE, KfES A4 TL =&, 4 7L — XA LOEREIMHS B TAEEATVE
T ZOETIE, ZDEY 2 —VONBERNSHBHITHALTOELWERNE T,
COEI 22— LOMBEREPICTTIZLISRDET:
o HHFDA TL—RIZEDSVTH LA 7L —RE/E2 B,
o AT L —XROEREGIEE LTS B
o AT L—=2OHNHS—HEID TR,

o AT L—RDOHNEIN—T51FF 3B,
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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

6.1 LW TL—E%Z1ES

itertools.count(start, step) XMEDHEN—EDMBERA MY -2 %2R LET, 7> a »THIGT 28 (7
Z A MR 0) RBES LOMIR (F74 1 M3 1) 252607

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) 35A 6N A T 7 NVONEZ ALY - LT, ZOERZ TR O RiL T CTHRERICHE
DIRLTW AT L —XZRL T,

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

itertools.repeat(elem, [n]) &, SR SNKLERE n ERL F T, n 2RFUITKEITE LHET 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, ...) REEOEDA T I N EZIFIWM->T, BRIDA TL— X bEHER
FTARTERL, RICZHEHD»S BREEINRTEL, WO I 2EBEIPRL LD ETHRITIET,

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

itertools.islice(iter, [start], stop, [stepl) &, A 7L —2D XTI A XA%Z A MY —LTRLET,
stop BIEIZ 72, BAID stop BMOEFEEZRLET, BlGA > T v 7 A%ET & stop-start fET. step DIED
BEHIEZENIC U TEELZRDP L E T, Python IZBIF B2 XFHRYV R FDRTA A LITE ST, ¥4 FADHEIZ
start, stop, step XX FHA,

itertools.islice(range(10), 8) =>
0, 1, 2, 3, 4, 5, 6, 7
itertools.islice(range(10), 2, 8) =>
2, 3, 4, 5, 6, 7
itertools.islice(range(10), 2, 8, 2) =>
2, 4, 6

itertools.tee(iter, [n]) FA4 7LV —XZHHMLET; TDOA TL—XDONEEFRU XSRS, MiZL7~ n
B4 7L —=R%EBTDTT, n OEIZ. HEELRIFIVIBLED 2 1IZR-oTVET, BRI 2 1CITOL 7L —
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ZONBEEZ—HFEFLTEBLDERDDETHLE, REBRATL—ZXroBH- L5500 —0obfiik D dEAT
WoTLEH>E, KEDXEVZMEBETLZZ DD FT,

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

iterA, iterB

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

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

6.2 ERION L TEABZMER

W¥ fifi o 7 operator E Y 2 —/LIiZiE, Python OEHBEFIIMIET 2HBNL Ao TVWET, WL 2Hf
%27 % . operator.add(a, b) ("D DfE% NH), operator.ne(a, b) (a != b &[@ ). operator.
attrgetter('id') (.id BHEZEET 23 -7 7V %2IRT) LWV o KT,

itertools.starmap(func, iter) &, A 77 TADBXTLDA MY =L %IRTLARLT, DX TLEF
25T func MO 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

6.3 EXZEIRIT S
XHIHID 7N =72 LT, #GE (predicate) IZHDNWTA 7L —XOERE» LY Ty MEECHTHEBDH D
i‘j—o

itertools.filterfalse(predicate, iter) I filter() IR, MEI B ZIRTER LT TRTEL
EJEE

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

itertools.takewhile(predicate, iter) FHFENEZIRL TWAMZIIERELRLET, —ETHRENS
PIRT Y, ATV —XEIHENIETOEKZ LT,

def less_than_10(x):

return x < 10

(KDR=I12%E<)
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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) (. MFEPEZIELTWVWS S BIFERZEA L, BT o T2 LR
DOHHZETRTRELET,

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) I 2 20DA T L —XZWD, EE60DA4 T L —X VR 5%
TOD. selectors BHEYIZZBERIINNINT 5 data HRIZITZRELFET:

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

6.4 HEHREH

itertools.combinations(iterable, r) i&. iterable 7*5 r-tuple BIRT 2L TOHABRDLEZIRMIT 24 7
L—RZRLET

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)

ZhEhD R FVNTIE, BRI iterable ZNZBE LD EFEUIEFZRD £5, HlE Eoflthiud. 11
WOTH 2, 3,4, 5 DRNTRKET, Bl & 5 RBIBUC itertools.permutations (iterable, r=None) H3% D,
25 51E ZDIEFIZOWTOfilfIA 7 < r EEER T 2 2 TONEFIZR L 575
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itertools.permutations([1, 2, 3, 4, 5], 2) =>
(1, 20, (1, 3), (1, 4, (1, 5),
(2, 1, (2, 3), (2, 49, (2, 5),
(3, 1, (3, 2), (3, 4, @3, 5),
4, 1), 4, 2, 4, 3), (4, 5),
(6, 1), (5, 2), (5, 3), (5, 4)

Il
A\

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

(5, 4, 3, 2, 1)

r B5 270G RT iterable DE XD ONFE T, DFD iterable DETOEREREALIEFZREL 3,

IS DBEBMBERT 2HAE DL, MNBIPEETT DT, iterable DNBEDR—ETHELLEHRWVWI 2IZHFEHL
TL &N

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

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

ELRACETV (ta, ta', 'b") A 2EHATVE TR, THUX 200 ' HHIDMED»SDDDERLTT,

itertools.combinations_with_replacement (iterable, r) BIEUIRIDHIFZE D AN E T —MODFERT
FUEZZHEDIELEATH RV, R, ZhZho X T LVOENID S D LT—oEEINETN., T
2OHDERD LY ICZENTESRDL) 5

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 BERZJ/IN—THIT3

BZRICHREIC LW 2 B itertools.groupby(iter, key_func=None) (&, TN E TTHRDEH T,
key_func(elem) I, £ 77 7 NAD OB TELERZNZTNOF —EHZHAE ST IHEKTS, Z OB E
EENTVRFUE, F—3HIEERZZDOBDIIRD ET,

groupby () 13, JLIZRE3A T TN HRILF—fH2HR0Eki T 2 ERZZED T, F—HLZOF—IZHET S
BEDATL—RD 2-ZTNLDAM) —LBEBELET,

city_list = [('Decatur', 'AL'), ('Huntsville', 'AL'), ('Selma', 'AL'),
('Anchorage', 'AK'), ('Nome', 'AK'),

(RDR=212Hi <)
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('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 ) &, JTCICRBZA4 T 7 T VOWNENF—HTY — bINRETEZ LN Z e EHELTVET, 2
ZT, BENBZATL—RBAEKDIEDA T I INEMES WS Z 2 IERLTLEE W, ZD78, iterator-1 D
WEREFAKD S LTI iterator-2 ¥ ZHUIHIE T2 F —([HEXERTZ 223 TEEHA,

7 functools T2 a—IJl

Python 2.5 725 ® functools EY 2 —/LIZIE. EREBEEA VWO A-s TV T, BB i3, AL T
B 2 > THi 72 B B2 R BEET T, ZDEY 2 — L T—FMEHALY —Lid functools.partial() B
ﬁ‘(\\j—o

BB A XA N T a 7S5 A TIERT. BEFEOBEED S —ED I X -2 2D B ED 1 R2 22D
D %9, Python OB £(a, b, ¢) EWVWHIBDBHZ L LTIV £(1, b, ¢) ERAUEKD g, ) &
WOBBERED 2 RBZeRHOET; 2% D £() DT —RE—2HH B DT TY, U TEBOER ) E
1 X ThET,

partial() ®a Y A b7 7 &% (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2) ¥\ 9
SIEERD 5, TEDLDV o747 27 MIZa—F I NEDT, FNEMERIZE, 58O F - 7-1KAET function
ZETLOERILZEIZKRD %,

REH 2013, hEWFhesBHENZ—2DHITT:

import functools

def log(message, subsystem):

(RDR=212Hi <)
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"""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 7L DEFRIIN L TRAICHAZETL TV -
TEREEREHTDIOT, ZAWIEEREA 77 7 NMICEHTE E¥ AL func 1ITWE, BEEZ _Ol-> TE%R
—OIRITEERDIA D £F, functools.reduce() XA 7LV —XWBRTHRMD_ER A ¥ B 2Hl-> T func(4,
B) RtH L ¥, ZhHho=FHOHEE C 2ERKL T func(func(A, B), C) %itH T 2L, 2oL X
HIZMEHDER L HAGDET VWS I EATITNNPREZETHITIZDTT, DLAT T ITNAH
—DO b HZR S I2T UL TypeError 23FA L £ 9, #HIMHE initial_value 235 % & ZiTld. mAIOFHET
func(initial value, A) DEfTEINFT 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

operator.add() % functools.reduce() TS ¥, iterable DEEHREEZEFI TS LI D T, THUIHEH
BEDEVOT, £O7DD sun() EWI LM YBEDHD £

>>> import functools, operator

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

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

10

>>> sum([])

0

LidWz, £ DA functools.reduce() S L Dk, HIZ for —T%2FBWVWRIE5 DD T kD
9

import functools
# Instead of:

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

(KDR=I12%E<)
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# You can write:
product = 1
for i in [1, 2, 3]:

product *= i

REE 3 2 BI#X itertools.accumulate(iterable, func=operator.add) T3, ZDBBIIFLFIEEL %
T, BRAFERZIRTDTIZR L, accumulate ) ZZNZNOHMEFERZIET A T L — 2R DEE 2D $75,

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 € a—Jl

operator EY 2 — L&, BECED EiFE L7223, Python OEE FICHIGT 2B A > TWBREY 2 — LT,
BB ZA X A LD a— RIZBWT, HEZ—DOFETT 2200 ZoR0WEHEE»TIHLD T, & MEGIck
D%d,

CDEY 2 —NVOMBE—~HZIMALEL & 5:
o BUEMHHE T add(), sub(), mul(), floordiv(), abs(), ...
o MMEEBET: not_(), truth()
o By MEETF: and_Q), or_(Q), invert()
o [t eqO), ne ), 1t ), 10, gt O, ge O
o A7 FilAl: is_O, is_not ()

Bo At LT—HEIZ operator Y 2 —LOXETIELZX W,

8 NEBEHRE I LA

BEAIZZA LD Ta TS LB NTWDE Y, BEL LTEWSED., 6O TEREZOLREEbEED TSI
YA XD ENEL T2 eBEHYET,

HrIERVEEPEL I, VREY 2 — L THEELTVWIIE, FILVWHEHEZERTIDNEZE-/LHD E
HA:
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stripped_lines = [line.strip() for line in lines]

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

L2l LV WA LEL LD D £ A, £ LN LB EETTED —D20 lanbda XTI,
lambda (358 & L THEED AR I A —&E Zheon ReMY ., 2DXOEZETENOBEBZED £75:

adder = lambda x, y: x+y

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

5 —ODEINEIZ. 390512 def X THBZEERT A3 TT:

def adder(x, y):

return x + y

def print_assign(name, value):

return name + '=' + str(value)

EELDIESDBRVDTL & D80 ZRIFADRETT; FEEDARXANLE LTIETE 3721} lambda Z1{#b 7
WEIIIZLTWET,

ZDESICLTVEHEO—DIZ, lambda FERTE 2BBAIEE RN TVZ L VI RHHD T, —DOD
R LTHEPTE MBI LRITFIUINVIT ERADT, if... elif... else X try... except D& 5 Ryl
ZROZ DT ERVDTY, lambda XDOHF TR IADILEZRASIELTED L, b Ih% LTHtA
COREB>TLEVE Y, T XROA—FEMZLTVWSTL &35, RELSBER LSV

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

HPBIIEHBTL & I, ANE D75 TV DN TW IIEFRE D22 2133 T3, FW def X T
ANFIZT e, PLABELPRELRD £TH

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

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

THHEMIC for L—FWCTHNER»P-7=DTT:

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

HH5NNE sun() B P ez 2L —ZKNTHRERVWTTA:
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total = sum(b for a, b in items)

% { DG, functools.reduce() o> T3 L ZA1E for L— I HEBELLIEI PR TVTT,
Fredrik Lundh {Z2LHG lambda FIFHO Y 7 7> 27 20 U 7B LT ROIEHZIREB L2 23D b 3
1. 75X zeEL<
2. ZDT7 LEP—REATNMAIZ L TVWED0a Xy M THT %,
3. ZDaAXY b LEBLWRL T, AHEZ L LA RAHIEEZ 5,
4. T LR EZDHHIT def XICHEXHZ 3,
5. AXY MEHT,

FZHERI ORI EZAYIZKICASTVETE, T LETLAXRBRLAZAABMMEDBEATNE 0L S 2I2DW0
T, EMdBD %7,

9 BERERE i

FZHIREZOHRH LUHRPEIE, AR ZIOREFEOEROBFE LT N TD AL IZE#H L E 3 Tan Bicking,
Nick Coghlan, Nick Efford, Raymond Hettinger, Jim Jewett, Mike Krell, Leandro Lameiro, Jussi Salmela,
Collin Winter, Blake Winton.

Version 0.1: posted June 30 2006.

Version 0.11: posted July 1 2006. Typo fixes.

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

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

operator module; a few other edits.

10 &2EZ&H
10.1 —fgsR

Harold Abelson & Gerald Jay Sussman, Julie Sussman (2 & % Structure and Interpretation of Com-
puter Programs, https://mitpress.mit.edu/sicp/ IZE2XDBHH £F, Z OFFEERZICE T 2 i HRER
FETR 2B 3ETT—Z70—%27 075 NTREDILDDI—Fr YRR MY —LDFAIZOWTH
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https://mitpress.mit.edu/sicp/

ML TOVET, ZOARIEFF L LT Scheme 2> TWETH, ZNLDEHNDZL OFH A 7 7 a—F XK
AR A% Python a— FIZbEATEE T,

http://www.defmacro.org/ramblings/fp.html: B 7w 7Z I ¥ 7 O— IR AT Java TOFIZRHEL T
WT, RRRBLOMNADBDHD 9,

https://en.wikipedia.org/wiki/Functional programming: B 7 v 22 I ¥ 72T 2 —RNEANAE DL H,
https://en.wikipedia.org/wiki/Coroutine: IV —F 2R3 23 H,

https://en.wikipedia.org/wiki/Currying: %V —{LOBERICE T %50 H,

10.2 Python B D5

http://gnosis.cx/TPiP/: David Mertz’'s DR DJmYIDE Text Processing in Python TIEXELH DD D
B 7a 7o 7izont#Eml TOWET., 2O mDHNICIE "Utilizing Higher-Order Functions in Text
Processing” £\ 5 XA POV TWVET,

Mertz (& IBM @ DeveloperWorks ¥4 MZHBEEEI 05 I > 7Icld 2 3 MO ELrEVTVET;
part 1, part 2, part 3,

10.3 Python &

itertools EY 2 — 1D,

functools EX 2 —LIZDOWVWTDFF a2 XV b,
operator €Y a2 —/LDE,

PEP 289: "Generator Expressions”

PEP 342: ”Coroutines via Enhanced Generators” describes the new generator features in Python 2.5.
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https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Coroutine
https://en.wikipedia.org/wiki/Currying
http://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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