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EZ# A. M. Kuchling
JJ—2X 0.32

ZOXETE, FEBAZANTT 0SS 22 HETSDICE Y XV Python OREZ R TEhbdZICL
FLxd ETHEBE TR I 072 0SEEEMNA LD L, iterator R generator D X 5 72 5 FEHKAE.
BI U itertools ¥ functools LW o 2HHET 54 TV EI 2 — L ERBZZ2ICLET,

1 [FCHIC
COBIFEBII 0SS I v SOREAREEFIAL £7; Python OSFEMREICOWTETHID 720 A, X

DED AT L—43 (iterator) ETHRIXLTLIZZ W,

Il IV ERRIAMEESRET 2D TIN, FSENYR— T 20 HEITVL OrOFEN D
D¥EI:

e WFXAYDTUYZIVIEIEE FHESIE T SuroalE AHCHLTIFOREZ ROy
Pa—RICEZ BRIV A ReRD %7, C, Pascal, X 5121% Unix ¥ = VETI DT EASIEICA
Dij_o

o HER SRETHDIE, MARNEMBELHAT 2MERETDH - T, TNEIRINETELE T 2 51k
ZRMIZDIIEEFEDHRETT, SQL E3BZHL —F I Aoh-ESH ééu’c? SQL 7 =
VIFEBLEWT =Xty bEFHHLTOWREIT, 7T—INEEBTINA VT v 7 A% 0,
DI T =X 6FITTE20ELZRDZDIE SQL =T V2D T,

o AT UMEM Tul 70347V 2 POREDZRELES, A 7Y 27 MITEAEIREN D
D, ZOREEFARZZDOALALEFE LD T272DDXY v KHHD T, Smalltalk % Java 4 7
Yz MERISFETT, C++ & Python i34 7Y =7 MM TR 7 IV 72 R—FLTVET
W, BEET 2HEBEE LR THMbRVEICR->TVWET,

e BHE Tur I I v EREEVL O OBBICHOII TERET, HEANCE S b, BREANERZ
JTHAZMLZT T, ACANCHUTRRLZE 12T 5 &5 BNEIRELZ —URb $8 A, AAR
BB S FEICIE ML —% (Standard ML, OCaml % %) ¥ Haskell 8% D 3,

BETEPRIEDT 70 —F 2 M5 LIS LB HD TIH. 257925 L KR Hlo7 7o —F2fl
570750 EFEZLLLRDET, BBO7 In—F IS LAEFFEDH D, Lisp, C++, Python 132 5
L7e=nF 87 X4 AERETT; SOPOENEMoTh, HAMCFHREMR, FRBHEANATY =2
MEfZ, Lip, BANCHEBRZ T 077 8974757V 2HE LI IENTEXT, RELTBT T LTI



BESTHIA D7 TR —F 2o THL IR HL0d LAEEA; GULIZA 7Y =7 MEAT, THUHD
Ty 7 BFHREUPEBAT, Lok i HIZTT,

BEE 70 7S AT ANE—E OB E-> TR TV EE T, ZhZNOBEEEAINT S »DIEHE%:
LTHALE T, BBRRZ A BN TIE, NEREEZZZ TLE oD, B HEICHEAZVWEEZLRD
Vo ZRIEADO D 2BEIIRD 2 L5 ICEbNTVETS, BEWEHD E o 72 < RWEIEI FiIRBERE TH 5
YEANET, BIERZRST WS 2. T 025 a0FEFTHICNERZENL TV F— X - EE 72720,
D% D EEBOHNEZZ D AN UHr#EEEZZTI TRV TRNE WS 28T,

Some languages are very strict about purity and don’t even have assignment statements such as a=3 or c
= 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.

BB R 2 4 L TE W Python 7027 J 413525, I/0 RRAZTZRICRLSTE Vo Llilit e 25 %
TIPS, BB IFHI AL VX —T7 2 — A% L o0 NE TR IEBBR O R VT 3, 72
z21E, BENTe =L EBORNIEVE T, e —r O BREEEE S, MoREH RV X 5 I1HE
ET2DTT,

BRI T 250 3 A 7027 MEATR 5 IV PORMEEZBZ LD TEET, A7V 227 MEA
WCBWT, A7V 27 FPEINERIREEL ZAEREEHTZAY vy Fa—ILDA-7h FEATHY, Tursnld
ZDOREEFEEICEZIE TN FIETT, —4 T, BEBIET0 7S I v ZI3AlReER 0 E D IRRED A & it
J. BB E S LoMERNE T — &2 2#kBS 2 LES, Python TRID 2D 7 Fu—F2iEU0Abt
ZIEMTEET, 77V —2avH OATI22 b (XR—n, FIUFrvar, i) 2RBLEA Y
ARV A%, BEPZIELTELICT5DTT,

RIS AL 3. DTOOLLSRWERNICHZ 20D LAERA, £S5 LTAHI Y22 FHEIEHS RWiE
SHBRVDTLUL & 55, Fid, BRI & 4 WICI3BH L EBRICES S ROFIELH 2D TT:

o JEARIGERARTHEME,
o« EVaT—E,
. ;"Ijil:/lfl\'l\io

o TRy IRTXDFHE,

1.1 FZI\BYEERAATREME

HERHOA R E LTI, 7B 7 ANELWT L OBEANGEH ZM X D HLICHETZ 2 L WO MDD
£79,

MRELBIIRVWHWE, Ta s 7 ABIEL W & 2REANICAEAS 2 HIEORRICIEZ HIFTE L L,
IHE BABANTTAMLTHADBIELL o6 HIELWES S, LT 2D DEVET L,
V—R2a—FEHAT MEWIREZ57) 50 bHIOFETT; BIET DR, HBEL S 2 ANTXT
WKL TR Z 7 ADIELWHRZ T 2 & OBESEEHRO TS,



TR7ILEHATA7DIELATVEDE RER 2HZHLTW WS 77 =9y 27T, FEREIEFA
NT =TT LEBDSBHEIETHIMEDZ L TY, a— FO—1T—f7T, RITH OFELX X &
Y BERZRS RITRIC Do EITER X 2 Y AEICRZIEERLTVWE, IR 7B 7T 00D
DETHITZDITT, T2 emENEAERZ T 7T LOHNCE - 1M > TVWEIET T,

BEEI T e 7S 2 v IPRAREES DI, ZOFRENRT 7 =y 7 TRRAZHTVIZL W s TT; AR, 21
FTHEHE>EAEREBELTBWT, BFERDITIEBEATOI R AEREEAH IR HEDTT,

oo, TR 77 AOHIZIZ VI WERN T H D FHA L, Python Y7 by = 7ICHBHRDD €
Ao REIEHIZ 7075 L TH, HHICIEBR-—I RO 2MXBPBERDOTT; HIEEOEMER 1
TIATIEDIFETRVWEIWXRZR>TLESIDT, HETH-TW3 v J 4 (Python 4 ¥ & 7Y &,
XML RS=H%, 72777 0%) ZFLAY. HEWVIETART, ELIZFHHT 2 DEARARETL & 5, RIS
AERAZFEHM LD AR LD LT, ZOREHZMGEES 2720 DRV D £ 7 GEFHICHE VDD 200 %
LS., ZOHEFGEALZ B THFICBEVIAATWEZIFIZREDT,

1.2 E2a25—%

FOEMAMNCE, BB Te 7SI 7232 LB YID RT3 22222 WO FIEBHD £7,
FRELTIRIILEFEY 27 MLEINET, BHBREEEZHTREREREZEL XD, —2DZ 2ITK-
TEZENIETETENEIBBEBDIEFIDEZILTVIDTT, 21U, MEWVWIESIPROD LI —%2F = v P
THDOBMHETT,

1.3 TNTRTXLOEESE

TAMRTNTHHEBAIT 0 75 Mg ST,

BEEO— RN/ E  THIBICEIRMIT XN TV B DT, FAZFEITEHMTT, Iur 5 a»ELLE»k
W EIZE, RO D0 O TF—RDIELE2F 29 7T B3R Y MR LZDT, FRZENDORRICBIT
ZANEHNTER TR, NZORRAE 228 RFLUDHI B TEZDTT,

DDV EDOMB L=y FTAFDOMRICADFELZDITTNS, 7XAPHHETT, BBESRTL0
KEIRFELEEADT, TR POETHNCZ S LKEZHIET 2682 3IH D $8A; HITHEYIR AN ZE
JRUT, BB EBO0E S F =2 v 75 2RI TRVOTT,

1.4 BHE%

BERIZ XA ND T T T L EfEoTWVWb e, BARANRPHIIOLDITOL BRBEBEEHESZ IR T,
AR EDT TV r—2a VITRHL LB 2ELS e dH B TL xS A, LR Tar I 2z
BB HZZLTLED, AR TALZ MVARZITM- TEOHFD XML 7 7 4 V—E %R
R, 7 7 ANBEZIIR - TREZRTEBG CIE. SRLBEIGEATEZ5 T3,

K720 3 BIZHTORHI A 77 VR2—FT 4 VT4 0RELTL b, HiLvwrarsas, BFEOMEE
AL TO LS ENCRHE L7z E LS R THALTOHN S X512 D £3,



2 47 L—% (iterator)

FTRMEABIIRZAND T 0 7T L HE L BEOHME L 72 5 EEZ Python HEERSRTWEEL X 5: 47
l/'—ézyc\\j—o

AT L —RBERT—XE2RRTE2F 79227 T, 204 TV 227 MEI—EBIZ—2ODEXETOF—X %2R
LEF, Python D4 7L —&iF __next__() W, 5IBENML TROBERERTAY v FELTHFR— b
LTVWET, 7—XA M) —LICERDPIK> TORWEE, __next__() 134T StopIteration HIAfZHIL
FT, L. ATL—ROEIWIERTHI2LEEDD EFRA; HREORA M) —22ER T R4 T LK%
FLEWVWIHIDbF o HIKH-2Z 2 TT,

EIL b VD iter) BBIIMEREDA TV 27 b EZIIT, ZOHFEREEZRRTATL—XERZS L LE
T GIBDOA T2 b A T L= EENRVE ZiJ TypeError Z#%IF £ 3, Python @ €L b A V&
TN DO T L —XtDTEZHD0HD, FTH I EDONZDI VR eFETS, 417
L—REEND 7Y =7 M iterable £ 7Y =7 b ENF T,

FEEPLTA 7L —XLOEHE L TAXL & 5:

>>> L = [1, 2, 3]
>>> it = iter(L)

>>> it

<...iterator object at ...>

>>> it.__mext__() # same as next(it)
1

>>> next(it)

2

>>> next(it)

3

>>> next(it)

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

StopIteration

>>>

Python 1ZB AR XMRKTA 77 7N RA T 7 b 2R LETH, RDEERZDIE for XTI, for X in
YEWIXD Y E, AT =KD, HE2WVX iter() TATL—REENEF T2/ VTHEIRENRDD
F5, XOZOEFFAUEKICRD £

for i in iter(obj):

print (i)

for i in obj:

print (i)

A7 L —&Z 1list ) R tuple) 2WVWoea YR I 7 XEMEF->TI R X INMCBBLT 2 Z 28
TEE3:

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

>>> iterator = iter(L)

(RDR=J12Fi <)




(FiDR— 25 D %)

>>> t = tuple(iterator)
>>> ¢
(1, 2, 3)

ST VADT IR I DA TL—=RIIHIELTWET: A 7L —XN N HOBEREEZIRT WS Z & 2EHH]
ZhproTWVWIUE, N-R IV TR TR eNTEET:

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

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

(1, 2, 3)

LA YEEOD max() R min() BRED,. A TL—X—DEFEFIEICH > THRK - RPNOERERT Z
MTEET, "in" % "not in" HETDIA TL—RIPELTWVWET: X in iterator &, ZDA 7L —&
PHERDZAR) =L X BHIUIETT, TILOHA T L —XERELL, YRR OMBEICEHTL £73;
max(), min() FWVWOETHR-> TRERAL, BEE X HRA MY —2ICHTIZRIFNUL "in", "not in" F
RU—ZHRD FEA,

AT VL—=REFRHEDL L LI TEFRADTIFEREL LIV, MIOEREFICANLZD, A TL—%%
2y bL7ED, a—2fFo2 DT 2HEREDDFERA, A TL—EDBA TP 27 b LTE S LBIERE
B ROZLWETEZIN, 7R barTid __next__ () XV Y ROZ L LPEEINTOVERTA, TIDD
RIS T L —Z2OH ORI LT LEIDPDBLNELTAL, BICA M) =2 IZMADHDOZE 2T S &
BRDHERLHLVA TL—=REEL L TEWITEE A

21 17— EDT—2E

VRARRRIADBA T L —RIZHIELTWRFIEIZOWTIRBICRE L7225, ED L 5 Python D —4 >~
ZENIENT S, 2 ZRBXFHRED, BETA 7L —ZERITHIG LTV S,

FEEICH LT iter() 328, HEDOXF—TA—T2HTA T L —XPRINET:

>>>m = {'Jan': 1, 'Feb': 2, 'Mar': 3, 'Apr': 4, 'May': 5, 'Jun': 6,
"Jul': 7, 'Aug': 8, 'Sep': 9, 'Oct': 10, 'Nov': 11, 'Dec': 12}
>>> for key in m:
print(key, m[keyl)
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug

© 00 N O OB W N

Sep
Oct

= e
= O

Nov

(KDR=I1Z%i<)




(FiDR— 25 D %)

Dec 12

Python 3.7 226, HEORKEMFIHAIFERLETH 2 Z PRSI NTNE ZEIWHFERELTIEI W,
RO A=Y 2 v Tld, ZORDZFNIMEENED SN TEL T, FEILICRRLZ DD L,

HEE iterO) ZHEAT A2 F—TA—TZ2RILEF T2, HFHEIQWIMOL TL—XERITAYV Yy FEHDF
T, BHRNIZME, HE2VWEF—HDORTTA 7L — b LAEFNURL, values(), items() EWS5 XY v KT
ATVLV—REELZEDNTEET,

W dict() a YA bF 7 RiE, BRE (key, value) X VDAY —L%ERTATL—REZIFANS
ZEMNTEFT:

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

77 ALb, BEDITET readline() AV v FEMFATWL 22 TA T L —X{LIIHELTVWET, 0F
DI TT 7 ANDEATEHRATVL 2B TEZDIYTT:

for line in file:

# do something for each line

Ty MNEIAT I TN ERIBNET L, 20ty POEHRTATL -+ T2 HTEET:

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

print (i)

3 JxxL—E2 U FAERET

ATV =D LTI ESHEN Y 7 21%, (1) O OFTOoRBERICHELETT S, BLU (2) &
RICESEBTY 7y bEED, T, R RREXFHNDOV R Mo, HFITDI LARMNWIHRELRERT A
FZAR=ZEHID 20, REOXTFHNEELHTEZ Yy 77y T Lk B0 L ERA,

VA MAERGLE Y 2L — 2R (LT Mistcomp) & Tgenexp) ) i, €5 L7ARIEFT Ol Rid
ETT, ZHEBEEE v 75 3 7558 Haskell (https://www.haskell.org/) 124 ¥ 284 7 E L E Lz,
STFBID R LY = BB BRI A4 b AR—ZETATHIZDERDI— FTTE T

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]



https://www.haskell.org/

FREDEZLF2E ST it £z Z L TAlRETT:

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

VA MAEKGEZHES & Python U R F23R - TR ET; stripped_list EXFETHRDITHA-7ZY AT
HoT, A7V —RTWEDYFERA, DL —RRWEATL—Z%ERL, ZThEBESCTEHEEZE
HLETDT, IRTOMEE—FEICHITBELRDD LA, 2D VYR MARTLDIES 1T, EREX MY —
LRI T = RERT IO RATL—=2EWOIBICE, HEORICIUZRVENVDI ZETT, £HVo70K
NTEY 2 AL —ZKDIEIDPHFELVEEFERE T,

VxR L— ZRIFAEM 7()7 THEH, VR FNERTBATL ) THIAET, Yxxl—2ROBR
RO BH T

( expression for expr in sequencel
if conditionil
for expr2 in sequence2
if condition2
for expr3 in sequence3d ...
if condition3
for exprN in sequenceN

if conditionN )

VR MANERL S, SMIDFEIIDGE S 7213 (AT < AEIN) T HEEFAL T,

AR EINBH L expression S DEEZERE L TR DI D 5, if HIFITNT, R THASL
KTT; UL condition WED & X721} expression DMl N THINITEMXNE T,

Y23 L — XA AFHIHIMOTICEP R TNER D THAD, Bfa— LOHENCK > T2 HFIT & ALK
TY, BBICTCETA T LK 2ED T NEZ S5 HE I 2D TT:

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

for...in HIIEHORTLNETA, THUIH, A TL— T 20D —F Y ANFENTVET, Th
LDY—7 Y RFAATLT TREL | EDPOANERICATL -1+ SN0 T, REIDELTH2HEIIZD
h ¥ A, sequencel DEERI L ICHEFMD S sequence2 /L — S THTDTT, DK sequencel
¢ sequence2 b7 THERT T LI, sequence3 TL—7LET,

HoEEXFE2T22, VAMAEERLERY 2 2L —ZRIERD Python a— FeREIUEKIZZD 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

(RDOR=I1%i )
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# Output the wvalue of

# the ezxzpression.

DF D, EHED for...in HiBH o T if RV E ZORKE . EXBEL—Fr VAEORIZEHE LS
YWVWHIZETT, RX3DUA MO, HAVRFOEXIX 9 EHETT:

>>> 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),
('e', 1, ('c', 2), ('c', 3)]

Python OSGEICER X EMIVAFE VR WX 512, expression TX FNEEZ R HIEIMTHL AR TIERD
FHA, TCHDV R MAEKEL T, BMDIEIMX LTI —TIH, “HFBEIFAEHNTT:

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

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

4 L —%A (generator)

VAL —&iF ATV —XeEIMERLERICT 5, MRGREETY, BEENLEBMEZHREL TEL
T, VAL —XpRTDR, —HOEEERTA 7L —XTT,

Python %° C OREHEMNZEM I —LIZOVWTIE. X ZHECIKEVH D A, EEEIERE, B - LEHK
(DT T A NR= FREATZEBEPTEE TR, ZOMED return XFETKRDZ &, 0 — W VERDBIEINT
Do, EDEHNFFOH LITIRD 3, KICHEUBEEE S 5 —EIERE, HiLWw T J 4 R— b GETZERNICHTHR
DU —HANEEDINELNZ DTS, LirL, BBEHZ L 20— NVEREZIETRINEE 5% 5TL xS
Do TOHTOV o/ ZADPLBBEHITTERLE LS, ¥5TLEI. ZNIZI 1L =20 RHET 3
FRETT; 372bb. Yo r L —RIEHATCELIBEER LN TEET,

TS 22 L —REBDHIBZHHI2HD £7:

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

yield i

yield ¥ —7— F2BUBBIITRNTY = L —XBETT; Python @ bytecode 2 > 84 I3 Z Lz it
LT, Rl AiETay "t L LT hB3DTT,

Yl =B I/ 2I—EZHERIRTOTIE R, A7 —% Jubtaliawiit Lzt 7
Pl beRLET, LOBIT yield ZET LIz &, Yo —&id return XD X HIILT i OfEixEH
L E T, yield & return XDKEEWIL, yield ICEE LB TY = 2 L — X DFEITIRED —RHE 1L




Wiko T, B—ANVERPRFESNLIHTT, REZDY = 2L —&XD __next__() ZMRt. I 5B
DFETEHEHLE T

LFd generate_ints() Yz AL —XDfFHFIIZE ST

>>> 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) L WVWoEXHHTEET,

Dzl — XBEBDF TIE return value & __next__ () X YV v Fhr o ZEHINE
StopIteration(value) #5| X I L E T, ZhPRBELLGER. BEOKD D ICELGEL HE R
EOERIET LTI 2L —R—=BENL EDEER X 10,

HA T 7A%FEVWT, YRV —RTEILI500—WVEREAL VAR Y ZAZEHe LTEHHEE L
TBIHNE, AUMEEEZ 2 EARETT, 2 ZITBED Y A M EIRT DI, self.count % 0 ICL T,
_next__() XY v K self.count A Y27 UX Y FLTERT LTI TEE S, LaELEES, B
DRI 2 2L — R0 T B, ALILET 57 72%2EFELORBBRICPLRILVI ITRD
5,

Python D54 75 VIZEENTWVWS T A M A4 — b Lib/test/test_generators.py 1Z1&, &5 b BRI
BIDEZ L Ao TVET, ZAUIZHAKRDED HUFIE (in-order) HEREZFHIFTEEL LY = XL —&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

1ZHIZH test_generators.py 1Z1&. N-Queens M@ (NXN a0 F = A, HWIKHBETER VLS
REEET NHDZ A4 —V%EL) FA4 b - V7 — (NxN #Boea~vrkF A4 v B—E 303 &5 itk r
R9) oz ITHIBA > TVET,

10



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

4.1 DXL —RIMEZET

Python 24 ¥ TOY =2 3L —XFHNTE2IL LHIATEFEAT LR, Y2 —XDIA—-FEFETLTA
TL—2%2FoTL %o T, ZOBBEHMT 2L ZXHLWERZESTFRER»572DTT, V=
AL =BT A= NVER R D X5, 32— TNRATI 7 bRELTBWTIHFCHLITTS
EPOENEZEBLIED, EWolkny ZIFAJRET LN, EAdaF v IF ¥ LTVET R,

Python 2.5 T, Yz AL —XWIZEEESTHELRFENTEZ F L, yield 25, ZHIWRALLDEELRZD
TE3HEZRTNICKR-oTDTT:

val = (yield i)

ED &SI BYETHA»ZT 2 L &id yield ROFTRIC &9 #HIZMNIT 2 L5 BBD L E5, #HINIHIC
WEIEDITRDHD FBAD, EAREEMNTIRITRVOPEZRATELS LD, WOBMITTEIUES »%
TIh b,

(PEP 342 22 OFRIZ EFEICHIAL TWE 32, 2Rk 2 & yield-Hid, AKX THED by LR
NMZH B ZDAFICOBIFIME I 2 HBESH Y FEFT, DFD val = yield i 2IFFITEFTH. val =
(yield i) + 12 D XS WIKHEF2IH % & [HHEMEZFDLR S TEWITER AL )

AL —RIEEZESHITIE send(value) XYy REMUIET, $§5 T2 —XDa— KFETEHEM
L. yield AP ZDEZIET DTS, 325D __next__() XY v REMRL, yield |& None ZiRL £73,

TIZHBDIX 1 TOWRBHMBE ATV RZTTHN, NIV XAOEEEETLZIENTESLLSITK-T
L\ij—o

def counter (maximum) :

i=0

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

i=val

else:

i+=1

ZLTAY Y REHDORINIH 5T

>>> it = counter(10)

>>> next(it)

>>> next(it)

>>> it.send(8)

>>> next(it)

9

>>> next(it)

Traceback (most recent call last):

File "t.py", line 15, in <module>

(RDOR=I1%i )
11



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

(FiDR— 25 D %)

it.next()
StopIteration

yield 73 None ZiRFT ZLIZ XK HEZDTITNH. Z5RoTVWRVWRESIPMATF v 7 LTBLIRET
T Pz —XBEMEEMT 2720125 XY v KA send() LORVDZEHEELTADTRWVED, R
DIEZZDF EM > TIWIT EH Ao

VAL —&IZIE send() DIERITBRXY v FHAZOHD %7

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.

o close() 1Y =L —&XNT GeneratorExit HINZIIFT. /1 7L —F 2R TIEET, Zofilstz
R -7 = 1L —&Z D3 — NI GeneratorExit 7» StopIlteration Z#&IFR TIIWITERA;
ZOFIN IR L TH2IELDOZ 2 L LD 2T 2DFHAERK TH D RuntimeError 5| ZH I L
F73, close() ¥z 3L —&28 GC EN3 L ZITHMINET,

GeneratorExit W I o272 BV V)V —V 7 v TEXEER TEXEDH 2725, GeneratorExit %
£320TIERL try: ... finaly: T2 K5 BEDHLET,

INLDEFEDEDLEHE T, Yo —RIIERO—FNREEENS, EFEFLOHEE L VO TFEICENR
ERF=DTT,

VL —XF ANWN—=FY w35, Ih—bEInERo I —Ficdbih s, I —F U
AT (BB D EHE) 225 Ao THlO—HFT (return X) HH B2 TIT A, I —F V30V A WA RG
(yield X) B A7 DHAEDEMALAZD TEZDTT,

5 #HAIAABEE (built-in function)

ATV =R —HEICES BV b YBHBIZOWT, Bo b LCATVWERXL & 5o
Python DL+ A VB map (O & filter() & AN Y = F L — XX EHEBEL TV E T

map(f, iterA, iterB, ...) BUTDI—T2ADATL—R%ZEBELET 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']

bHEHA. VA MUK THRCHERMESNET,

filter(predicate, iter) 3HA5EMH2iMi-THREBICELA T L —XZRTDT, FAMHEICY X MAEKRE
THHTE 73, predicate 1&. H 25T 2 ERELRTEKTT; filter ) TS WX, Z DRI
12
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>>> def is_even(x):

return (x % 2) ==

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

TRV A MAERLTHHET !

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

enumerate(iter, start=0) &4 77 7 LVOERIIEFRICHES ZR> TV E, (start 2 ORABDIr &
D) BBLZINZTNOEREZEL 2 XS VERLET,

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

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate() Z X<, VA MIHNLTL—FXET, KEZESIICHIZMITITWL 2 &b ES:

f = open('data.txt', 'r')
for i, line in enumerate(f):
if line.strip() == '':
print('Blank line at line #/4' % 1)

sorted(iterable, key=None, reverse=False) 14 77 7NV DEREZITNTEDZY A MEIED, V—
PLTRLUETS, 518 key BE U reverse iZ. VA MDD sort() XV vy FIZZDEFEEINET,

>>> 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 — MBS 2 3¢ 3mak 3 sortinghowto 22 )

FAAAD any(iter) BX U all(iter) X iterable DIEDEHZFANE T, any () FEED EHh D EfE
725 True iR L. all() WBERHIELTEMER S True ZIRLET:

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

(RDOR=I1%i )
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False
>>> any([1, 1, 11)
True
>>> all([0, 1, 01)
False
>>> all([0, 0, 0])
False
>>> all([1, 1, 11)

True

zip(iterA, iterB, ...) ZZNZNID iterable 225 1 DDEREZMWMD, ZNOEX TS NVICANTRLUET

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

zip() BHRZETHNICANOA T =X —2 L2 THBELTXEY R list ZIERL $HA. Kb DITEXK
ENB 7T tuple ZAER L TRLF T, (ZOEEZEAMAYZHEET lazy evaluation (FR: ZEAEFFA) & W
OET, )

DA TL—RDOHRICIE. TRTFELCLEZIDATITNERELTVET, BEXNEsTWRIIE, HhEh
BAPMY—LE—BENATIINLERLEEIICRD T,

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

PIEZ, INERoTLESEEVWATL—EADOERF VD OEEICEZ WMo THTTLES D LI
FADT, POTBVWLIEFINEBWTT, ZOBTONBRERDPLTLEIBHENPDHZDT, I FDA
FL—RIFFN EEZ R RoTLEVE T,

6 itertools E>a—IJL
itertools EV a2 —Lld. XS54 TV —&%, 4 7L — XA OEMIES B 7 SAEENT
WEY, ZOETIE, ZOEY 2—LONERPNELHITHNML TV ELVERVE T,
CDEY 2—NDOBERENIITITZEIIBDET:
o MFDA TL—RICHEDVTH LA 7L — X EAED B
o AT L—XOEREFIHL LTHS B,
o A7 L =206 —H8Z D 3 RIEL

o AT VL—ROHNETN—T73TF3 BEE

14



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 HLLWITL—2%Z1ES

itertools.count(start, step) XMEDMEBH—EDHEBA MY -2 2R LET, 7> a v TCHWBTS
B(F740 M3 0) REES LOMR (7740 M3 1) 25200 %3

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) 3 5ZAH6NLA TITNVONEZ ALY - LT, ZOEZRTRYD» O REE THERE
WHDIRLTW A TL =22 RLET,

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

itertools.repeat(elem, [n]) & SR ONLERE n BERL 35, n 27T IUIAKEITE 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, ...) IXEEOEDA T3 I NLE2ZIF > T, BHIDA TL—EXhHH
FEITRTEL, RIZEE»S HEEITRTEL, 2WH Z2HENRLREZETHRITET,

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

itertools.islice(iter, [start], stop, [stepl) &, 41 7L —2D AFA RE APV —LTEKELE
T, stop BIETZF7Z . BHID stop BMOERZRLUET, BIEA T v 7 A%ET & stop-start ET. step
DEDEFIZZFNIEC TERZEEZKP L E T, Python B3 XFHNRVZAIDRATA ALIFE ST, <A
F XDl start, stop, step X FH 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 7L —XEHEHULIT; TOA T L —XONAEERL L SIRT, HIZL
Jen DA TL—=2%RITDTT, n DEIE. EELRITIVUIELED 2 IR TVWET, HET 2IETO
AT VLV—RONEE —HRFELTELRDERDDETHIE, RERATL—X0OEH LS50 —0h &
DHEATVHOTLES ., REDAEVEHETAZ LD ET,
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itertools.tee( itertools.count() ) =>

iterA, iterB

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

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

6.2 EXRIIH L THEKZER

WX 5 7z operator E¥ 2 —/IZiE, Python OEBEFITHIET 2BBBA - TVE T, W o0fl%
2517 % &, operator.add(a, b) (Z-DDfE%ZNE), operator.ne(a, b) (a != b &[F L), operator.
attrgetter('id') (.id BHEZEUST 23— 71 %2KT) Lo LB TT,

itertools.starmap(func, iter) &, A 77 TADBRTILVDA MY —LZEKT AR LT, ZDOX T )%
BIBUfE - T func ZMEE T

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
XHEHDZN—T LT, BEE (predicate) IZHEDNWTA T L —XDEED Y 7k v b 2RO T RBH
HHET,

itertools.filterfalse(predicate, iter) & filter() XXX, BEI TR TEREZ ITRXTRL
EJc

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

itertools.takewhile(predicate, iter) FMFENEEZIRL TWAEFITEREZRLET, —ETHibE
PRZRT e, A 7L —RIIHIKTOERZ LET,

def less_than_10(x):

return x < 10

itertools.takewhile(less_than_10, itertools.count()) =>
o, 1, 2, 3, 4, 5, 6, 7, 8, 9

itertools.takewhile(is_even, itertools.count()) =>
0

16




itertools.dropwhile(predicate, iter) &, HFEEAEHZEL TV 5 BIFERZME L. #HI2 - T
LD O T RTELE T,

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) 2 D0DATL—XZWD, 55004 7L —X VR
TETOD, selectors DEL R ZBEHRIINIGT % data BRIZITERLET:

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

6.4 HEEEH

itertools.combinations(iterable, r) X, iterable 7*5 r-tuple BIRT 22 TOMAEDLEERMT S
ATV —REBRLET

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

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

ZFhzho X FANTIE, BRI iterable BZNZIR LD LR CIEFZRE 3, Hl2EX EoITHIuL,
L E3WDOTH 2,3,4,5 DRENIKET, U7X 5 72BI%T itertools. permutations(iterable, r=None)
BHY. THELHIRIDIEFITOWTOHlIAR L, r [JFERT 2 2 TOIEFZIREL 3,

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),
(5, 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),

(5, 4, 3, 2, 1)

r 25 2 2051 iterable DR ENfEONE T, DF D iterable DETOEREEALIAFNZREL £3,
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NS DBEBDBERT 2HAEDLEIZ. MEDNEETT DT, iterable DNEN—E TR EHEWVWI 2IZE
HLTLZEW:

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

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

SCALKATL Ca', tal, b)) A 2ERATOETH, ThUE 200 o SHIOMEDSDbDENS
T

itertools.combinations_with_replacement (iterable, r) BAEUIAIDOHFIEZE DA NFE T —[HDE
RCFACHERZHEDELEATH RV, HEENICE, ZhZhDXTLVDBRIIDD DL L T—DOHEERIEL
N, MO T 2 O0HDERO DD IZENTEESIHEDLD T

itertools.combinations_with_replacement([1, 2, 3, 4, 5], 2) =>
(1, 1, (1, 2, 1, 3, (1, 4, (1, 5,
2, 20, (2, 3), (2, 49, (2, 5),
(3, 3), (3, 4), @3, 5),
(4, 4), 4, 5),
(5, 5)

6.5 ERZIJIN—THIT3

RLICHREIC LIF 2 B8 itertools.groupby(iter, key_func=None) . ZHETTHRDIEMHTT,
key_func(elem) (I, 4 77 7N HBEoTELEEZNENDF —HZFRET 2B TY, ZDEBIIEE
INTVRFIUL, F—IFHICKERZZODDITRD 5,

groupby ) &, JLIXKR A2 A 77 7B L F—HEFOHK T 52 HRLED T, F—{HL ZDF—1THG
TEIHEBDATL—ZD 2R T VDAY —LZRLET,

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')

(RDOR=I1%i )
18




(FiDR— 25 D %)

iterator-3 =>
('Flagstaff', 'AZ'), ('Phoenix', 'AZ'), ('Tucson', 'AZ')

groupby () &, JTCICR 24 T 7 TLVONEDF—EHTY — b INKRETEZ LML Z e 2HELTVE
Fo ZIT BRENDZATL—RBERDBITDA T I INEMS LWV I IXERLTLEI N, 207120,
iterator-1 DFERZFAKD 5 F£TIT iterator-2 & ZRUIHILT A F—(EEERTZZIITEEHA,

7 functools > a—IJl

Python 2.5 2° 5 ® functools EY 2 —/WZid, @B W O A TWET, EREEK i3 A LT
Sﬁ?ﬁ(’a’:ﬁ’HHYo T%ﬁf: tﬁ E@ﬁ%ﬁ?%ﬁyc?o ZDE °/ 1 "‘)1/"6#%1E$U7‘£ v — L% functools. partj_a]_ ()
BT S,

BIEIR 24 VD T 0 7T ATERHT, BHEOBED & — 5D T X — X 2 Hd - EEED 72 kb e
HHFEF, Python DB f(a, b, c) 2WVWIHIBDLBHZ 2 LTLEEWV; £(1, b, ¢c) LRILCEKD g(b,
) LWIOIBBEIED K RBZEBHDET; 2FD £O) DRIXA—XE—DDZDITT, T M3
BOESEH] LI TVETS,

partial() ®a X+ 77 XX (function, argl, arg?, ..., kwargl=valuel, kwarg2=value2) &
WOBIEERD T, TEDD oA T2 MIa—F 7LD T, ZREENIZ, 5I8OME - /2IKET
function ZEfTL/-O LR LI I 3,

UTEH2DE, MEWThESBENZ—2DHITT:

import functools

def log(message, subsystem):
"""Write the contents of 'message’ to the specified subsystem."""

print('/s: " % (subsystem, message))

server_log = functools.partial(log, subsystem='server')

server_log('Unable to open socket')

functools.reduce(func, iter, [initial value]) 134 77 7L DERIIN L TRAICHAEZEITLT
Wo I2REEREPHTDIDOT, ZRWIHBEREA 77 7VIGEATE R A, func 121, BEE ZOH-
TEZ —DR TR AD £9, functools.reduce() A4 7L —XNETHRAD_ER A £ B 2o T
func(A, B) 251E LT, T b =FHDOHEE C ZERKL T func(func(A, B), C) 2itET . %
DIERZ X HICHBFHOER L HAGDOET VWS EATITINBREDZETHITSLIDTT, LA
T TNH—D b ERIREIRFIUL TypeError 23FE L %9, #IHAMH initial_value 2% 2 & T 2id. &
HDOFHET func(initial _value, A) BETINET,

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

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

(RDOR=I1%i )
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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() Tf#i5 k. iterable DREREZEFFHTH IRV ET, 2T
ERSEARENDT, Z207%HD sum() LW L ML VEBBHD 5

>>> import functools, operator

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

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

10

>>> sum([])

PIEWZ, L DA functools.reduce() B S X DiE, HIZ for —T2E W58 T
BHET:

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

BEHE 3 % BIEE itertools.accumulate (iterable, func=operator.add) T3, ZDRABIIFUCEHE%R
LETH, mERERTIDOTIERL ., accumulate ) ZZFNZhOFEEREBETA 7L —XHMRDEL 7
D i‘—;‘o

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

20




7.1 operator €2 a1—Jl

operator Y 2 —/LiE, BECHY BT % L7223, Python OB TIINIGT 2B A > TWEEY 2 —)L
TS, BRRIZ XA VDa—FIZBWT, HEZ—DOETT LRI ESRWEBZENTIKHELDT, &
CHERIZRD £5,

CDEY 2— VOB E —HZIHALEL £ 5:
o BUEWHHE T add(), sub(), mul(), floordiv(), abs(), ...
o FMPHHEEF: not_(), truth()
e Yy MEET: and_Q, or_Q), invert()
o [t eqO), ne ), 1t ), 10, gt O, ge O
o A7 Y= Ml is_(), is_not ()

BoAt LT-—HEIZ operator Y 2 — L DOXETIELZX W,

8 NELBEKE LA
BEAIZZA LD TR TS L 2BENTWVWE L, BREL LTEWED., oD TERPOREELELDT
5= A XDOEBELELTZ2Z2enILBYET,

BEOYRVWEEMPEL P URED 2 — L THFEELTVWIUR, HILVEREEET I EEXZ 72 bh F
FA:

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

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

L2L, BRLVWBEBDSRWERLELL LD A, 25 LI RBEREZELSFED —o2h lambda AT
T, lambda Z518 & LTHED T XA =2 Ze ok SAEMD., 2OROMEERTHLOBEEEIED
x9:

adder = lambda x, y: x+y

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

5 —ODENFIZ. 3 D51T def X THBEERT A ITT:

def adder(x, y):

return x + y

def print_assign(name, value):

return name + '=' + str(value)

EBLDIEINRVDTL & 90, ZRERIFADHETT; EEXDAXA N LTI TE S7) lambda % {H
DENEIITLTVWET,
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ZDEIWCLTWAHHD—DIZ, lambda ZEFRTZ Z2HHDERELNATVI VWS HBHY T, —
DORE LTEHTEZMRICLRITFIUINTEHEADT, if... elif... else ¥ try... except DK
IR EFFOZENTERNDTT, lambda XOHPTHLSADILEZRASHIELTEDE, TH% T
B2 LTHHAIRKVWRIZR o TLEVET, TT, ROaA—FIZLTWAETL x5, BEREIBEZLE
W

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

OB HONPBTL & 58, AIRE Do TWDEDHLMBENT W IIFERDA 2222133 TF, HW def
XTANTFIZT2e, PLRBLAELI D 23

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

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

THHMIZ for —TWXTHUEEDP 72D TT:

total = 0
for a, b in items:

total += b

HAH5NME sum() EA M, 2P 22 L —ZXATHRWVWTTA:

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

% L DA, functools.reduce() o> T3 L ZA1F for L— I HEBELLIEIDPRPTVTT,
Fredrik Lundh (ZL{F7 lambda FIFHD YV 7 7 7 &2 ) ¥ B LT T OIEHZRE L1222 23H h $35
1. 76X zeEL,
2. ZDT LEP—HREATNMAIZ L TVWED0a Xy M THiHT %,
3. ZDaXy b LESMBEL T, AER L O X AFEE R 5,
4. T LR % ZDHAIT def SUTHEHZ 2,
5. AXY MEHT.

BHIZOBHZALICRRASTWVWETD, T LETLAXBLAZAAPRMBIDERTWENE S DD
WT, EimiiERd %9,
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9 EXTERE L Bt

FHIIRBORLEPEIE, AR ZIDALFOERDIITZ LTI T DAL ITEH L £ 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.

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 &E&H
10.1 —fgsh

Harold Abelson & Gerald Jay Sussman, Julie Sussman 2 & % Structure and Interpretation of
Computer Programs, https://mitpress.mit.edu/sicp/ 22X H D £F, Z DFtEHEEI AT 3t
WRHERETE 2B 3BETT—X 70— 70y 7 LNTELDLLDDI—F VAL A MY —ADFH
WKOWTHGER L TWE T, ZOERIIMIE LT Scheme 2o TWEI2, THLDENDEL DTV A 77
0 —FIIBEEA X £ V7 Python 2— RICHBEHTE 3,

http://www.defmacro.org/ramblings/fp.html: B 7w 2Z 3 > 7 O— iy AFT Java TORFIZFIHL
TWT, RREBEROBADDHD £,

https://en.wikipedia.org/wiki/Functional _programming: B 7w 77 I ¥ 7B $ 2 —RINLRHNED
L.

https://en.wikipedia.org/wiki/Coroutine: 27— >V IZHF 250%H,

https://en.wikipedia.org/wiki/Currying: 4V —{LOBERICE$ % 5L,

10.2 Python 8 D:E

http://gnosis.cx/TPiP/: David Mertz’'s DARDRFDE Text Processing in Python TEXEWH D7D
BT a 77 Iy 70Tl L TVET. ZOmDENCIE "Utilizing Higher-Order Functions in Text
Processing” £\ 5 XA FADDWVWTVWET,

Mertz & IBM @ DeveloperWorks ¥4 MZHBEKR 075 I v 7Icl$ % 3 RO HEEZHZEVTY
%£9; part 1, part 2, part 3,
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https://mitpress.mit.edu/sicp/
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/

10.3 Python X&

itertools Y 2 — /L DYE,

functools EY 2 —LIZDOWVWTD RFFa X b,
operator £ 2 — L DXE,

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.python.org/dev/peps/pep-0289
https://www.python.org/dev/peps/pep-0342

L)
P

Python Enhancement Proposals
PEP 289, 24
PEP 342, 11, 24
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