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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
1132 DIFEFEFEEDOKETT, SQL BBZH6 —HILAONLESHEETT,; SQL 07 LV 30U
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, MUANCH L TRRZHNZT 5 X5 RNERREZ —UbE S8 A, AHREBES
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:

o« EV a7,
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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 TNITRTXFDOBFES

TANRTNTHEBI T 0 T Al ST,

RO — AN/ NE  THIEIZERMIF ENTWE DT, TATHREEMTT, a7 28 ELLEhRne
X 2iE, BB O D0 O T —RDELERF v 7T EKRA Y MIREZDT, ZNEFHORRIIBIIZ AL
HERTWITE, NJOFEKE R 2B8ERELUDHBT IR TELZDTY,

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:




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

print (i)

3 JxxL—E2 U FAERET

AT —=ZDHEINTHUTELESBIEL v 7 213 (1) 02T ORERTHMEZFITT 5. BLU (2) &
BOERTY 7y P 2ES. T, RERAEXFINDY R M b, BITD S LA WIMER KT A P AR—
ZZHID T h REOXFINZEGUEH T2y 77 v FLIVWiRELEShd LOLEE A

VA MAERLE Yz 2L —&K (BEL T Mistcomp) & Tgenexpl ) &, &5 UAREAI OERRERILFIET
T ZAUIBIBA T v 2T 2 2 5 EE Haskell (https://www.haskell.org/) \&4 ¥ 284 7 XN FE Lz, XFF
DAV =PRI A FAR=ZAEZTNTHIZDRRDIA—-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]

BEOHEZELIIZEZNHTOER it &8R2 T3 Z 2 TRIBETT:

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

YR MAERELEM S & Python VR M2%R - THRET; stripped_list IEETHRDITHA-7ZV A M TH -
T ATL—=ZRTEDDFERA, D=L —ZRIA 7L —2%2RL, TR BEISCTEHEZEHLET
DT, IRTOEEZ—FICHTBENDD A, DFED VXA PAEULLDIZIE, BWREZ MY — 4R/ K%
T=RERTEIBATL—REWSBFICE. HDEDRCTLZBRVENSI LTS, £V RRTIEY = %
L—XADIESPHFELVWEEZE T,

YL —=2AIAFEN 7()” THEANA. VR MATUREEAEN )7 THERE T, Yzl —2RDBRIK
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, SMUDFEIIDGE S 7213 (AT AN T HEIEFAL T,

EREN B HIE expression T DEEER L LTHRZZD DI D T, if HilZTANT, R THRLKRT
3; HAUX condition BED ¥ X721} expression DFHliE N THINTBMENE T,

V2 L= ZRIEIHEROHICE IR T UIR D FEAD, BB a— A DOHENZR > TV AHHINTH ALK T
T BRI QBT A T L —RZ2ED T RETS5ETL2DTT:

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

for...in HIEBORTOLNETH, YAICD, A TL—bFTR2DDT—Tr YAREZENTVET, ZNLHD
= Y RRFAAITLT TREL | E2OANEFIZA 7L -1 EN2DT, REDFELTHI2LEEDHD £H A
sequencel DHRER T L ICHMIRMD 5 sequence2 &/ — S THFTDTT, ZDH% sequencel ¥ sequence2
M OHH7ZEFERT Z 2T, sequenced TL—7LET,

MOFEHZTLL. VA MNEARLPLY = 2 L —2HUIXD Python 2 — F e FECEKIZRD 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, BHD for...in HiXH o T if BV EORBKHNEZ, BREPEY —Fr VAEDHEIZE LI RE W
528 TT, BX3DVANoks, HOHVAFOEXIZ 9 BETT:

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

Python O EICEKR I ZMHIVAEER WX 51T, expression TR I EEL L OIEMTHDR S T b 8
Ao TIZHDVRXMAWURIET, RAIDEFMX T —TI2, ZHFBHIIEMTS:

# Syntaz error

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

(KDR=212%i<)




HIDR— % 5D E)

# Correct

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

4 L —% (generator)

VA= AT XeEIAMERLMBICT 5, KRBT, EENRBEBIIMERZFRELTRLES
2, Tz prL—RXPETDIX, HEOEEERTA T L —X T,

Python ® C ORI —MIZOWTIE, I THECIKEVWHD THA, BEEZIERE, o— b 5%
62754 R— M RAMEMATEZT TR, ZOBED return XETHKZ L, 0—DAEHPBIEI N TH S,
RO EAPESH LITICED £ 5, RICFAUEBED S —ERERE, FHLWT T4 X— M EFiEIcH RO -7
WVEBMESNZDTT, LL, BBEHZ 2 — NV EBREHETRINIE S REZTL: 2D, FOHT
Wo et ZADBHBEHITTERE LS, ¥ TLEd. INIEY AL —XPRETIHEETT; 342D
B, Dz r L —XEHATTE LR EZ S Z e TEET,

TRBHiY 2 2L —ZBBOBRZH5IHD £

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

yield i

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

Y AL —=ZBEE. N FI—EEZHEZIRTOTIERL, A7 =2 I balicfit Lzt 7o =
2R LET, FOBIT yield ZET LA E, Y2 x L —&id return XD X SIZLT i OEZHILE
3, yield & return XDOKRZFZIEWVIE, yield ICEHELLEETY = 1 L — X OFATIRED —IHF IEIZ 7R o T
2 —INEREPREEINIZEHTT, KEIZDT 2+ L —XD __next__ () ZIERY. Z I 05 BBIETEHEH
LE3,

FF0 generate_ints() ¥ x AL —XOHERABNZZE 5 TT:

>>> gen = generate_ints(3)

>>> gen

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

0

>>> next(gen)

1

>>> next(gen)

2

>>> next (gen)

Traceback (most recent call last):

(KDR=212%i<)
10




HIDR— % 5D E)

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 —RBEEDOHFTIE, return value & __next__() XV v FhoHEH I N7 StopIteration(value)
ZHIZEILET, TUBRELLGER. BEOKD D ICEELZGEE. HOERIHRTLTY 2L —&—
BENULEDEZ RS 20,

HOTIZ 7RA%ENT, V2RV —RTEHLIAD0—HNLEREA VAR RAERYE LTREEE L TBIT
. FAUERERZ Z 2 IEARETT, 72 ZIEBHD Y A M EIRTDIE, self.count % 0 1L T, __next__Q)
XY v K9 self.count A Y27 VAV ML TRTEDXTUITEZ S, LarLlLidrs, H2EEEM Y «
IL—RIZ->T b, AL RT3 7 2L DIIBEITRRI LI EIZED 7,

Python D54 77 VIZEENTVWE T X M XA — b Lib/test/test_generators.py 1Zi&, 1E51Z d BRZERNFIHS
HEL A>TV ET, ZAUIZHARDMED HFIE (in-order) HREHIFTHEELZY 2 2L —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 2 <D F = R, BWVICHETE WK S RE
BETNEDI A=V 2EL) FA - V7 — NxNBoOLa<vrEF A4 M —ETOE X5 RREKEHT) O
ez BB A > TR T,

41 Pz RL—RIEZET

Python 2.4 FTOY 2 XL —RIEHNTE2Z LOTEFHATLE, Y232V —XDaA—REFETLTAT
L—REES>T LE-72He T, ZOMBEHEMAT I 2IHLWVEREESTFRIILP272DTT, Yzl —
AP Ta =N NNVERE R L5170, S2a—XIARA T2 b EELTBVWTHRUIHLITTHE 25 Z
NEEBELZD, EWnoleny ZIZAJEET LAY, EAdIF v+ aF v LTVETI,

Python 2.5 T, Yz AL —RIEZETHELFEITEE Lz, yield 25, ZEIWRALZLDHEHE LD TE
BEERTRICR 72D TT:

11



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

val = (yield i)

Eo &S BOMETH2ZT 2 & Zd yield KOHTRIC &7 #2132 &5 BEH L T, #HIMNIH L
ERDITIEDHD FRAD, FAREENIRSTRVOPZHZTEL LD, VOBMIFTEBLIZIVETT
Pb,

(PEP 342 232 OHHIZ EMEICHIAL TWE T2, 2tk 2 ¥ yield-: . RARXTHIAD by L Licdh
% ZLAMNIVOBIEMEIT 2 BB H D ET, DFD val = yield i 2IEFITFTH. val = (yield i)
+ 12 DX S ICHAETIDH 2 & 2R3N ZEOZR L TEVWITER A, )

VAL —RIZHEEE B I send(value) XY v REFFRE T, 23822 —XDa— RBETEHEBML.
yield AV ZDEZIETDTT, SD25D __next__() XY v FEMEXRE, yield IX None ZIRL ¥£73,

TIHZDE 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

ZLTAV Y REHDORNIH 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,
VAL —XEBEEMT272DI1If 5 XY v FH send) LABRVORLHELTLDOTRVIRD, XofEz
ZFDFEM o TUIWITEE A,

12



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

T L —&RIZIX, send() DIFNLITHAY 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 BN ZHKIFT. A 7L — 2R TEEET, Zofltze3z
B 5 72Y 2 2L —&X D3 — K GeneratorExit 2 Stoplteration Z#&IFR < TIWITERA; Z0D
BIsL 2 L TR2IEDrDZ e 2 L LS T2 DIIEFHALREK TH D, RuntimeError Z5|ZR I L ¥ 7,
close() E¥ =L —4&28 GC &b & BTN ET,

GeneratorExit DI o7z BT V=7 v FEEER T EREND 5725, GeneratorExit e
5D TIEHL try: ... finaly: $2 X5 8EDHLET,

INLDEFEDEDLERT, Y23 L —XITBERO—FHWNREFEED S, EEEPOHEE L W FEIRER &%
F0Td,

VAl —=&F AN—-FY twi, IR LEROY TN —F L icd D F T, BT —F I~ A
(BB D EHE) 225 Ao THlD—AFT (return X) 2627213 TIR. a—F VIIWABWAREHT (yield X)
POAoT DD HEMALEDTELDTY,

5 $HAAHEE (built-in function)

ATV =R eI B b VBB OWT, Bo b LCATVWERXL & 5,
Python OV kA VB map() & filter() &, HEEXRY = AL —XXHEBRL TV ET:

map(f, iterA, iterB, ...) BATOI—T Y ADATL—2%ZEBLEY 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']

bBESA. VA MUK THRCHERMEONET,

filter(predicate, iter) ¥H25EMHEMZTERIEEZ A TL—XE2RTDT, FHKICY R NAERLETH
BWTZ %9, predicate &, H 25T 2 EABEZIETREETT,; filter ) TS ITIE. ZORED5 HIZ
—OTRIFIIRD EH 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 T

>>> 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 SEBAED - 2D) F
B EINZTNOERZEY 2 XV EIRLET,

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate() &<, VA MIHLTL—7EXHT, KEZESIHIEHZMITITWL 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 NVDERZE TN TEDZV X M2ED, V-1 L
TRLET, 518 key BXU reverse 3. VA FD sort() XYy FIZZDEFEINT 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 % Z[])

HAIAAD any(iter) B X all(iter) 13 iterable DEOEBZTNE T, any () FERD ENHIHEEL S
True ZiE L. all() IZERNPETHEMER S True ZIRL F3:

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

False

(RDR=I12HE <)
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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 DDHEFEZID, ZhoZ2 X TNVICANTRLET:

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

zip(O) BFERZETANCATIDA 7L — X -2 2 THBELTXEY L list ZfERL €A, fUbDITERS N
57N tuple ZAER L TEL 3, (ZOEIEZEINIYRHGET lazy evaluation (GR: EEFH) L FFNE T, )

DA TL—ROHARICZE,. TRTALEZDATII7NAERELTVWET, REPE-> T0UE, Hhdhzd 2
FY)—2F—BENA TSIV ERICEIICRD T,

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

LREA. ThEROTLESI ERWATL—Z0oHBEBLVEDIBICZ Mo THETTLES b LILEE
ADT, ROTBVIEIBRNWTT, ZOBTONLEREZHALTLESERAHLDT, 852D 7L —
RBFENEER Lo TLERVE T,

6 itertools Ea1—Jl
itertools EY 2 —LZiE, KfES A 7L =&, 4 7L —X[EALOEREIMHS B/ TAEENTVE
T ZOETIE, ZDEY 2 —VONBERNSHBHITHAL THELWERNE T,
COEY 2—LOBEZRENTHITZE IS5 DET:
o HHFDA T L —RIZEDSVTH LA 7L — R E/E2 B,
o AT L —XOEREGIEE LTS B
o AT L—=ROHNHS—EEID T RIE,

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 HLLWIATL—2%Z1ES

itertools.count(start, step) XMEDHEI—EDMBERA MY —L %2R LET, 7> a »THIET 28 (7
Z A ME0) 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 I7 7 NVONEZ ALY - LT, ZOEREZ R O RiE T THRERICHE
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 SNKLERZ n ERL ETH, n 27RFUITKEITE 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, ...) BFIEOEDA TI 7N EZIFIWM->T, BRIDA TL— X bEHER
FTARTERL, RICZHFEH»S BREEIRTEL, WO I 2HBREIPRL LD ETHRITET,

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

itertools.islice(iter, [start], stop, [stepl) &, A 7L —2D XT3 A RXA%Z A MY —LTRLET,
stop BIEIZ 72, BAID stop BMOEEEZRLET, BlGA > T v 7 A%ET & stop-start fET. step DIED
BEHIEZNIC U TEELZRDP L E T, Python BB XFHRYV XA FDRTA A LITE ST, ¥4 FADHEIZ
start, stop, step XX 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]) FA4 7LV —XZHHMLET; TOA TL—XDONEEFRUC LIRS, MiZL7~ n
B4 TV —=R%EBTDTT, n OEIZ. FEELRIFIIBLED 2 1IZR-TVWET, BRI 2 1ITTOL 71—
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XONBEEZ—HFEFLTEBLDERDDETHLE, REBRATL—ZXroEBH- L5500 —0ob ik dEAT
WoTLEH>E, KEDXEVZMEBETZZ 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 EXRICH L TEKZIER

W fifi 5 72 operator €Y a2 —LiZid. Python OEE FIIHIET 2B A > TWVE T, WL 250l
%2.F % &, operator.add(a, b) (Z-D®DfE% &), operator.ne(a, b) (a != b &[@ L), operator.
attrgetter('id') (.id BHEZMBET2a—7 7V %2IKET) LWV o KT,

itertools.starmap(func, iter) I&. A 77 TADBXTLDA M) =L %IRRT EARLT, 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 EXZEIRT 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 ZIRTEHR LT TRTERL
EJEE

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

itertools.takewhile(predicate, iter) FFENEZIRL TWAMZIIERELRLET, —ETHREENS
PIRT Y, ATV —XEIHENIKTOEKZ LT,

def less_than_10(x):

return x < 10

(KDR=212%i<)
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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 BIFERZEMA L, BT o T2 LK
DOHNZITNTELET,

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, EHE60DA4 T L —X VR 5%
TD. selectors BEYIZZBRIINMNINT 5 data HRIZITZRLFET:

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

6.4 HHEEEH

itertools.combinations(iterable, r) i&. iterable 7*5 r-tuple BIRT 2L TOHABRDLEZIRMT 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 TSVNTIE, BRI iterable BZNZBE LD EFEUIEFZRD £5, HlE Eoflthiud. 11X
WOTH 2, 3,4, 5 DRNTRKET, Bl & 5 RBIBUC itertools.permutations (iterable, r=None) H3% D,
25 51E ZDIEFICOWTORfIA R < r EEHRT 2 2 TONEFIZE 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)

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

Il
A\

(5, 4, 3, 2, 1)

r BE5 270G AX iterable ODEXDFONFE T, DFD iterable DETOEEEREALIEI|ZREL F3,

IS DBEBMBERT 2HAE DL, MNBLEETT DT, iterable DNBEDR—ETHELLEHRWVWI 2IZFEHL
TLEEW:

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

2LFEILATV (ta', 'a', ') B2EHATVETH, 2T 2200 a’ BHIOMNBELSDDDENESTT,

itertools.combinations_with_replacement(iterable, r) BEXUIAIDHIKIZE DAV E T —[EDEIRT
FICERZEDELEATH RV, BRI, ZNZRDOXTNDORAIDS DL L T—oHZMAEIIN, HnT
2OHDERD»ODICZENTESIDD £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 ERZJIN—THI93

BB ICHEEIC LW 2 % itertools.groupby(iter, key_func=None) (&, TN E TTHRDEH T,
key_func(elem) &, A 77 756 R TCELRERZNZIOF —(HZFETI2HETYT., ZoBEH»HE
EENTVRFUE, F—3HIZEERZZDODDIIRD ET,

groupby ) &, JTCICR 24 77 7 A HRIC ¥ —fHZ2FoMli T 2 HRZ2HED T, F—HEZDOF—ITHILT S
BFEDATL—RD 2-ZTNLDARM) —LZBELET,

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

(RDR=I12HE <)
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(AIDR=I 25 DfE X))

('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 ) &, JTCICREZA4 T 7 T VOWNENF—HTY — PINRETEZ LN Z 2 EELTVET, 2
ZT, BENBZATL—RBEEKDIEDA T I INEHS WS ZIERLTLEI W, 2D/, iterator-1 D
FEEREPFAKD 3 £ T3 iterator-2 £ ZAUIHILT 2 F —HEZERTZZ I3 TEEHA,

7 functools T2 a—IJl

Python 2.5 225 ® functools EY 22—/, EFEEEDI WO A > TVWE T, BIEER 13, ANz LT
B 2 > THi 7= BB R IBET T, ZDEY 2 — L T—FMEHLY —Lid functools.partial() B
ﬁ‘(\\\j—o

BB R 2 A VDT 07T ATIERT, BEFEOBED S =MD T X =R e D EMEED o B2 e ddH
D %3, Python DB £(a, b, c) LWVWHIdDH 2L LTLEIW; £(1, b, ¢) LFEILEKD glb, c) &
WOBBEIED 7222 2BV ET; DFD £ DRI A—RE—2HD DI TT, Tt TEDERE
Al tEhTVET,

partial() ®a Y A b 727 &% (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2) ¥\ 5
SIEERD 5, TEDDV o724 7T MEZa—F I NaDT, FNEMERIZE, 5I8DOEF - 7-1KAET function
ZETLDOERILZEIZKRD %,

UTFIHz0iE, MEWITHEBHENZ—DODHTT:

import functools

def log(message, subsystem):

(RDR=I12HE <)
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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 7V DEFRIIN L TRAICHAZETL TV -
TREEREHTDIOT, ZHORAEEREA 77 7VICIEHEATE R A, func 1T, BERE2 - OW->THEZE
—OIRTEEBMAD £3, functools.reduce() ¥4 7L —XPRITHRAD_EZHE A ¥ B ZH-> T func(4,
B) RtHL ¥, ThHho=FHOHEE C 2ERKL T func(func(A, B), C) %itHT 2L, ZOKRE X
HIZMEHDER L HAGDET WS HBATITNDBREZETHITILIDOTT, bLAT T TN
—DO b HZR 2T UL TypeError 23FA L ¥ 9, #HMHE initial_value 23H % & Z il mAIOFHET
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

operator.add() % functools.reduce() TS ¥, iterable DEEHREEZEF TS LI D T, TAUIHEH
BEDEWDOT, £ODD sum() EWI LM YBEDHD £

>>> 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 TR
x93

import functools
# Instead of:

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

(KDR=212%i<)
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# You can write:
product = 1
for i in [1, 2, 3]:

product *= i

REE 3 2 B4 itertools.accumulate(iterable, func=operator.add) T3, ZOBBIIFLFIE%EL %
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 2BBBA>TWVWREY 2 — LT,
BBIZA X A LD a— RIZBWT, HEZ—DOFETT 2200 ZoR0EEE»TIHOD T, & MEGIck
D%Ed,

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 It eqO), ne ), 1t ), 10, gt O, ge O
o A7 =7 FilAl: is_O, is_not ()

BoAt LT—HEIZ operator Y 2 —LDOXETIELZX W,

8 NEBERLILAN

BEAIZZA LD Ta TS KB NTWDE Y, BEL LTEWED., 6O TEREZOLREEbEED TSI
YA X0 ENEL T2 eBnEHYET,

HrIERVEEPEL I, VREY 2 — L TEELTWIIE, FILVLWHEHEZERTIDNEZE-/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 K TT,
lambda (358 & L THEED AR Z A —&E Zheon ReRY ., 2DXOEZETENLOBEBZED £75:

adder = lambda x, y: x+y

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

5 —ODEINEIZ. 30512 def XTHEEERT I3 TT:

def adder(x, y):

return x + y

def print_assign(name, value):

return name + '=' + str(value)

YELDIESDBRVDTL & DD ZRIFADORETT; FEEDARZRANLE LTIETE 3721} lambda Z1{#ib 7
WEIIZLTWET,

ZDESICLTVEHEO—DIZ, lambda FERTE 2BBAIEEIRoNTVZ L VI HHBHD T, —D2D
R LTHEETE MBI LRITFIUIVITERADT, if... elif... else X try... except D& 5 Ryl
ZROZ N TERVDTY, lambda XOH TR IADILEZRAIELTEL L, b Ih% LTitA
COREBS>TLEVE Y, T XROA—FEIMZLTVSTL x50, RELSBER LSV

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

HPBIIEHMBTL £ I, ANE D75 TV DN TWY IIEFRED 22 2133 TF, EW def X T
ATFICTsre, PLEBELPEL D 3%

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

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

THHEMIC for L—FWCTHNEE»P27=DTT:

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

HH5NNE sum() BV 22 L —ZKNTHRERWVWTTA:
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total = sum(b for a, b in items)

% { OYE. functools.reduce() 2o T3 L ZA1F for L— I HEBELLIEI PR TVTT,
Fredrik Lundh {Z24HG lambda FIFHO VY 7 7> 27 20 U 7B LT T OEHEZIRE L2 3D b 3
1. 75X zeEL,
2. ZDT7 LEP—HREATNMAIZ L TVWED0a Xy M THHT %,
3. ZDaXY bR LELLWMRLT, AHEZ L LA LAHIEEZ 5,
4. T LR %EZDHHIT def ITHEXHZ 3,
5. AXY MEHT,

FHERIZOREHEZARLIIKICASTOVETE, T LAETLAXRBRLAZAABMMEDBEATNE 0L S 2IZDW0N
T, EMmdBD %7,

9 EMRERE i

FZHIREOH UHRPEIE, AR ZOEFEOEROBFE LT 2L TDO AL ICE#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 —fgR

Harold Abelson & Gerald Jay Sussman, Julie Sussman (2 & % Structure and Interpretation of Com-
puter Programs, https://mitpress.mit.edu/sicp/ \Z2XBH D £, Z OFHEBEEICEE S 2 LAY 2 ZE
FETR 2B 3ETT—Z70—%27 077 NTELEDILDDY—F YRR MY —LDFAIZOWTH
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https://mitpress.mit.edu/sicp/

ML TVET, ZOARIEFF L LT Scheme 2> TWE T, ZHLDEHNDZL OTFHA 7 7 a—F XK
AR A% Python a— FIZbEATEE T,

11

http://www.defmacro.org/ramblings/fp.html: B 7w 7Z I ¥ 7 O— kiR AFIT Java TOFEIZRHAL T

WT, RRBBELEOBNMDDD £3,
https://en.wikipedia.org/wiki/Functional programming: B 7 v 22 I ¥ 72T % — IR ANAE D H,
https://en.wikipedia.org/wiki/Coroutine: IV —F 2R3 23 H,

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

10.2 Python B D5

http://gnosis.cx/TPiP/: David Mertz’'s OARDJRYIDE Teat Processing in Python TIEXELH DD D
BT a7 I 7 o0nTim L TWET., ZOEmD X "Utilizing Higher-Order Functions in Text
Processing” £\ 5 XA FLHBDVWTWVET,

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

10.3 Python &

itertools EY 2 — 1D,

functools EX 2 —LIZDOWVWTDFF a2 X2 b,
operator &Y 2 —LDNE,

PEP 289: "Generator Expressions”

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