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( packaging ) #%,

Q& Z 83254 (decision construct ) Fetss 38 45 # = A+ 4 7 BFRSSIRA, FEVEHIK
B, AR Z BB SRS T 54 FRiwhi 1 e & FhAs BIESASAH R I 2546 o R4S IR 3]
Erlangf = UCHD , 447 Prologiy4— (unification ) ¥, % T4dELE, 44 (collection)
FEATAT I 5 AR S B E A (@, X Smalltalk FILispixX 2515 7, A Z1m 155 4
fiE, MTEC++FJavaZFif 5, A ENELIATE, ENHEE RS, &% Tell,
W R — Y. ik, TS —J4ET, Muaiem. BYHIERES .

Q AR b X 1R S SRR R ? AR T R R MBI m R, A LR F Rt
M—JC R EER , e hnClojuref 22 ( marco ) Fllofi)ii B B¢ ( message interpretation );
AU A A PERER SN B IIML, WErlangIBEAM, B fiEil Erlangty#ny 2548 A X &
Grimie T HAIE & A SiE S PR AL ) T IR A S RS, L A ) P R A )
R i

SRS [ S AR TEA—E E, RBRIA TS TR, W R b — s . AR

SH, XILTES S AIIERMm 4, T, RIVCEBEARBNA THIL 1ES .

1.2 ES

MARZIEF T, RIABRSRILTES, X—dRiiF MRS A 2, BATAE
TSP G, AR BRI E R AT — . AR LR, AN TS A B
Ko Aid, FScitlavaScript “B7 T %, PUVESAERE TR, Btz AR RE =
MTRREESOR TlavaScriptilo, B, FIEPython “i” Tk, HIOyB ARG HEIA G5 S
— A H, MRuby )AL Z TPython, [AIIN, X g — AN ARDRHAO IR L 1E i T A B — 5

O G REEZE PO, IR0 EBEA G, EEMAE (term) 5842, BULZPrologiz.o B2 —.
PrologH i) & — R IR T AR TG —, T Bk —RIEOULZE AR LGB R & —, TR E—%
=FMEBL, A434.275 A3WRNMLA TR,

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY



A HIET - fProlog, T, FRZA H LI BIAR B A EA A B A e A TR R,

Q Ruby. X[ I AT 4EF @ a4 e, B e AU, mErsE. L% R AN 3
AR — T THE AR E T, (A3 A HA R R Y5 8 5 1 1) X 5 4 B 2 A E — 26 LA
I, EOAFE—ITHRIRIES S EALERN, METRESHRF RN H L, RE
TP ERA L D /RIS 1 RO . TR AP 5 N 4 Ruby o 4 A
('metaprogramming ), P24 & 0] LLRDES FERuby A . X T Rubyt% A # LR, ik
SEASINAT Y

Q lo. fiProlog—#f, loth BABB A ANES . ERSEI SIS, BHIEA R AN
FNBE—BER I R g5, HR T EEAEE, ERNRFAIEE (minimal syntax) DfE
SRR, SLisprIFHRIE M REZS N T ILArEN S . 1o FlJavaScript—FE [ R E
WHEM—TC . BRI PHE S ZALE, FIERZRHEEEF 20, B A /D
F)— S 2 b

Q Prolog. ¥4, PrologfEsi i, HEREMIITCTT . BReRM B EohnE, XESL
FARIFIRIL . FlJavank Citi H i, 7 SexE R piRs vl iy fefidok, FProlog#HI e 114+ 7%
HifsE . ARSEErlangk ¥ Joe Armstrongih FAHBN, FAFLIEZIARZRIPrologZ b, i H.
WIEZTRZPrologiZ i, ErlangA 45 AIHH: . WARARIEET AR L Prolog, FRARIE, BE
SRR

O Scala, Emigts FlavaE il Er#—RiET, ScalahlavaRSg| A T 50 Ky s Bt e
M, R R ESF IR R gE, B8, ABC+HMScalafi & B AMAHRLZ 4b,
PR oA M o g a9 0] v o) o S R4 ), CH+IRIBERR S T2 R R B AVE R . MR EIE
Al AScalatt X Z )5, REESWIA, A2 T R EEE S R FOkUL, Scalaft oA,
IMXFJavalt &k it, Scalajfe KFFEMH o

Q Erlang., 1E 4480 b b B I& A TE S 22—, Erlang MUE—T TEREE S, 1 HAEIF & .
AR . AR 2 T AR LRI, B AEAS KERME, CouchDB (2% 3L+
=HEHRE ) BRI At T Erlang, It H X R BUb— A E, HEAE L aa T
X1 RIES , RS R e, 7EErlang® BT, St ia itk . e, A%
SERFIE %) L AR B AR A5G FL A A

Q Clojure, X ¥J&—I Java LG T, (HIFEX ILisp i, MEEE T FRAT7EJavarE )
MLEIF R GRS T BB ME— 7 WA K 22 Al ) — b SR s A B 1)
o YEMLispHr T, ClojuresiiF A A A 15 5 i R IG W gn e, Ftga A = 5
B, HHAbLisph 5 ARME, EASWIRALIES?, B4 RElavalEfiEs 4 1
)1z FR B R R S )

(D ZR R e 19\ MBS 542 Ruby. Python. JavaScript. Haskell. Scala. Erlang. Clojure. Prolog. HiT-iFCifF
WAL, EERLRE T AP -LITES . ETMIARLCITES, MARANITENT, BIEERRE,
e, EEEEMETRAEA Y, BWMZE, WE TORMIETHRIFEUEX-EIT; H4h, e “77 H
FIBHTF, ERLITETSA —EXR, MR, XGEFERE,

@ KT LispiE 5 WIS, A4 ARAENERE. B, — P BERIEME T EEMT S Lisp g a5
—T1, HERIF—T LAY ),
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4 F1¥F Eh

Q Haskell, ‘E2AHME—MaER BT, RWEWRE, ERANA RS R0
FIARFEIAS A SR, KV R, wi ok AR A o 7E BT a2 il 5,
Haskell #4752 AFRE IZRAURRL , FiProlog—#f, BT ZA/RIE—LEmT PR, (HIRM
F) 1 11 260 %o 400 7 T (B

R4 B BB IR ZRTE S, RIRBIE . 250U, BT SRR T AT A i LB

RAME o TEATIHIR R B R B D, FATEIHSIH TILHTTIES . FeBERYIXILI T F R %2
Hrpith @iy, HEfease o AMEEEY], #EA R ER I M E.

1.3 EMNIZRZXARBH

WSRARE— A FRIRBORE T 01, R8RS F C AR, IRVRROZ XA . XS SR AT Lo
W, AR

1.3.1 ZFSWAE3]

Dave Thomas;&Pragmatic Bookshelf i ittt 1A G N2 —, FRIXA GOSN TH RRAY . A4
FOHNEA T2 A 22— IHNE T o Fl S NS FEIE TR, IRt RePk it — 1 1130 R F
M A, IHEHAE S R B AR 25X 15 & s k.

XA B E S FEC ARZE W TR TS MRuby (A%, MIHFid 2%, R4S HRuby %
PR MR SN, ELPH AR A A TG N T AT e . FRAEARA R R G T ] AR A
S, A ARG B = B PR S 1 T A RS . BeAh, Tt F 31— BN A5 & Ruby 1
S R A AT LS B

SR H BRI IED, JE R ED GRS b —SSraiNVE . RHAEAL, RIS
RAE—RAE, JUERT, RIS Javalf ki, TRMm AR T —tRuby, BEEAHEHT
WebTF % o Zeid LA IS H s A, FRITFURE S Z ERuby T 7] LS5, MUK & JillJava.,
RARUby LG T B, (HBEZ MR, AR AW & R,

1.3.2 ELHEMH

YERIAATEH , M TRBEBOIR A%, AE TR E— R AR A B w5
B xR AR IL, BATBR LT, Ak, Sz e isi e g e
Touk AT A Web i B 52 2% P . Javadife i & B9 Web B HITF AT T —EH i), dpbit
BOE T X R AR AT R T R AL, A, U RZIT A C IR T BRI
R o AN BRI BT R Y 2, oAk N BISN B TIE B A s T T R
TR Bt R IESF AT

WA, FATATREIE B AL N — YRR v o X — R, TR A o 3
FHESN 1. FEARPBR-ETTES T, I TERIA SR ORAY T A ( RubyMIProlog MEHS ), Jhit

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY



14 BEREZRZXAFH 5

MR FRE T SAS—RZIYRAIE, FREDIRIIE, TER XX G2 0, AR08
HiESH R 1A BRI . FF X future S2 R . Scalaftactor . Erlangf “fTH AT (let
itcrash ) ¥52%, P& & Haskell o f ] ZRRZS MR JLTE =21 . Clojuredna) 1] FHRRAS #2 hil fifg thdee Ay
BRI R L, RS X — a5

AR, IRLEE R UAIE T EATNE, B R AR R R LR ARG FR 2T . Erlangix [ ]
FE2NEIEE G G a2 AR B F . 152 LUProlog LA, Joe Armstrongli+£157. T

IEET,
1.4 EARMIZEXAKH

ARSRARBAT B AT, BEGSEAN R L, IRVRARLZIIX A o KA AT TR
T 2R VRN T RAL B RURAE R TR S A B AR PR R I 2% d A2 |, RV 1EA BRI AR
T REZ MO A R ARz 2 T Googled ZMBLEANAA T, W] 5 B IR i 4 b 22 )
Bl m—k, WAFEMEAIZIEFT AL, MIRIESE AR, WA R T E S I
iR ES

W HIH, XEMET, iedubys, MM HEAE D2 Bir. MR, Rr
AR Z I i )5, ARAA-ERRAS R B TEE AU . DURPZRARVERL . ORI S IT R E A
%rs MRS, USR8, DS R BRE S o 0 T B,
gt TR AT AL, E A e AR 1 S A B SR, B
LeAy SO A AT

1.4.1 B#iE%

THECIE PR 5008 iR, i AU A TR R e s . SR, IR BB
TE4%S “Hello, World” iXAh s Ui, B2 EPIIRREBIUERIKF-. WAYERuby, (RIS
—LEICG TR s WAEProlog, ARUAATC SR A RO RIS ; AR Erlang, /REHEEAT i ff
H—MERRR, SR ARSI AR, iBRERS 3 D) — AR DI i A R A AR, ks
FAEHERE AR SCAR B A T

TEHAF VR BGTL Z AT, FRESCIARERMY, RN R Ak
SRR AT T E AR JORR TR BRI A T A EE AR LT B W R
AREE, BRARESEME—T 1A BRI FRMBA TR AR, ORISR /NI
WA BB HRTEAA, 4, ADEREFEA (primitive ) R LR, BOMMPcA A5 E2 1 1
SEAR R, AR SRS F AR AL PR 3

O X B TE SIS : ProloghR AR SCRHEMIF &A1, (HLUE BN Erlang , H12— T IR RAE IR ERTIE S .
BORVABEHIE S A TR 4, ERERHRA ] T AZZIUEfR— TS .

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY
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6 H1¥F fA

142 ARREIEE

X B RPBRESK A TG RSGSFA AR D A o e, TR & 4
i = FPwindows -5 . OS XUU K /D HFhUNix R4t . RILAESKE S EBETBARE 52
Gro JEEITESLEFEFTE L, X —NAEE, MmBEZMEERE, MR TomEE
BRI EMIE T TIET BZEN, TGRSR T EHEL R T,

BIGRA S LB — I B T L5 o 155 M-S EAEAB & AR, T’ REL SRR
ZWP R ALAAET | MR AMATES T o SXERUREE T LRIR K —4E, BRE Bl i A48/ 22
Mo — M BANRGRE T BT 248

1.43 ARBRESH

FRUEARA R, TR KL S5 -F st A7 T b, Horp—3 i g 8 TR %
TR AW, FELDTHERRTHZE M H 2 5, IR, X L IRZ B s — 1E
FIRERE. Ak, MRACIE L FAX B TE SRR, FREE D, WA R 4w
B ESHEERERT . WEREZ 2. T8, AT HNIE ST T .

MCHRUFT A2 BE T, AR RS R BE 5 A R e . RGBSR A5k, TUBET
IEHIRERLLE A =R, IRESUE TR, RAEE B AR S, WREZEE AR A
T AFOHEIAR R, ACIERRENRIARE AR, Uiglgife, FKIBASIC, C.
C++. Java, C#. JavaScript. RubyZsJLI TiB F#F r k. RNEAGIIEF BAL, Kbt
ABANARILITET . BT, YRR, I IES AN RAEF 0N T i
FAEY T, —E 2P S Ruby S, (HULRIHATE S, FIZEFEBIA R E 4 0% 1> WebfJi 55 4% ,
WA 4] FHErlang 2k S 80E 12

WREES—AXEITEFHNS % RE, IR—EHHRIS . stBE NP REE— 155 S %
FEm, WELESAMMTRABENLZIR, KRS FIR, BREALT; BT /R IR A
IS BESER], IERSEIR WAR G RO ; B RE R i T A RS, Bt e e iE 1T,
(AANRARAER I X ST ), (A BRI AR &, ISR EIE O AR AL,

X-ETTE S A IER LT 0 R X, R R BEPRE TR R R 22— i AR RS 2T 8y,
AR T — M RIEF TR 8, BRI S — R FE A A,

1.4.4 [=IEEME

ARAS VRG2S 1A, B2 W IRSe20 7 ph e R i — 2 . FRANIE , RIRIA) ]
Googlez A, FEEIHR B TIEF MR IERE A AW T AEABRENZATET, B
RIS b RGE B LB 2R o A SR 2 i B — e/ N B G AR PR AR — DS E o AT
ARG, HXBEREH KARRI UL, i A EIRA R e Ak o

TSRAR B BEAS A5 I AU EATT 2T R, IRAE XS A AN A RARTE 22 ST A 25

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY



15 ;®E—F& 7

JUZRT, ek EARRER, IR —FEREWRE AL . RE EEA IR A B L,
RN eI RE, A —/NER s TR AT REEE Y T VRV RE SV . BERIE, raiiikolon ey j
B

RV E R EAR ORI, BARBARICT A, BARIMBER . Mokil, BirE-L
AR AR 5 B EARRAMER . (E, ARAR S AR BN XA B AT REOR Y Il i——5
H—F R AE—IF B A, IRFUIRE T, BERETHEIE,

1.5 wmEFE—if

e %], FeECAE AR U LA R ORI S AL B I 3%, (H T 5 s A 7 ——3
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Ruby

FAEAAT T 2,
——NMary Poppins

AR F BB S . STl TR TR —— A B ) BRI 75 STy
PN, BRUNR T8 A AR e, TRt AR R, T A0 3 E e S, TR
RN, R A LA JavalR R R T, NHBERITTE , KRR I
WAISHREELE , I HLZ TR 22023 Visual Basiclf— (el Kbk 935 2 T, x4
PRSIV JOPT A, PR HIE AT, 7 IR B A SRR S, fefirh, T
HARRE B 2 AR AR 524 MO, 7 L R OB AT BT % 0
5 2 S ORI RS B

SERINIR - FRuby, FRAIRE —, MR TR, SRR AT 4 MR, 204
B SR E ). EICAHIEE R Mary Poppins 37 MU, (RIE FGCH R K
SHOREIRRE, WA BRI, BRI A AL, T FLRBRSERT . B, 35, N
—ATHEY, IS RIR., Mary Poppins N 4 i1 -H S, LS AE RIS, ORI 555K 11
SEI. RUby T GIRRE L, (e RO 2 O, T MR . 1 Ruby &%
Matz I A LU R 75 O TR0, TSRS Tt T AR BT R SR |-

(D Mary Poppins , DVDJZ, 5 : Robert Stevenson ( 19644 ), RATH : INAI#EJE W/ AZ BT -+ e AL A (2004
AR ). (BT XEHEZPES R CUORIEAR ), 2l 82w 1964F MR [F) 24/ NS & ki . FhE
AN Mary Poppinsi—(iid: 1w i il 2o fiddy, ok 3] — P BUR TARICRR . Al R E , BB ST IR
SEMHMECRIBN TAE, 7EMTFri, AR B AR TR B EL R B4 2, BERMNE S5 57 it B 755
TOIR SRR, FFTH R A2 T DB AR A DA T A2 % o Mary PoppinsiA 7 s T EFITNACE, ik
MBBIFARR T TR, BRERZSh, ERBRNEYRAIRE . 5, WERENONE, WEIF T 5RE. EH5—k
B9, M Mary PoppinsiX — £ {5 i 2 3% 44 92 5 S ulie Andrews, X LR U AGARFERL Lot . —4F)S, dth XA T
CEIRZ ) I IEBUT—FIMary Poppins il 2 57 (i [7] T, AHBUSER . RSB, Wh3kAT T 1964
AR BT R A A L B 2 S L9654 M TR fe A Ll R AR 4 )

Q CIEHE R, EMCIBEFIRAEMRLZHFEIES , f445C. C++, C#. Java, Objective-C. D. Go%iiw ., &I
http://en.wikipedia.org/wiki/Category:C_programming_language_family.

@ 481 JEMary Poppins7EsZ i s IR AR  —ATHE Do MOMEILRREVREFT, BATAEI I 25—, 10 RZRH
FoURlR, SR — IR TS 2R H =z nih
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2.1 Ruby &5

WAARATEL (Yukihiro Matsumoto ) KZJ7E19934FE % B T Ruby, KRFEZFrAt Matz, MBI
FAFEE , Rubyih 5 TArE I IIASTE 5 505, PPy | x4 shaSKBIRES . iR,
B RubyfCHs f A B2 T AR SRR A T o SIS, RGBS TR SRS IEAT 8 .
XA, Ruby RHUA SRR AR RIGHEAZ T 48 4 2 (8] 4T, IROTFH R I8 STRAHE
X— o MFXTE, BEWERubyCRiERe (JEBHRFAT h—RITE ). 4k (k4
BUNZIA ), 278 (MEARIAZFIEA) SR, Ruby 24k — HEREREUMR, Hoh%5Ri—
AMEER TPl 27, B RailsHEZR %82 3K /1, Ruby W 7E20064E 15— A . ZEALTT
RIIPMA IR T HEZ I, Rubyds 51 AMTEFHR M T gt kR, A NPATHEE i, Ruby
WA LA ZER, (HEHRELLRRT B R R
ZARITSAFIR R

RAREPORBIAA AR & H AT SIASEE . FRATIE RS 0] 1 1] —LERuby
HE AR EA, AR T IR A A LA TRl

Bruce: &% 1T 4 % F ZRuby?

Matz: HEMN— T4 F M, S mAREST ZAT 5B, HA2iE 2 MO BRI
%, TABHENHKRE, TARREEL BAZG T X, FOARK—BKET R, AARepHREST S14E—
RAERESNF, TTIRVARMR., REZFIAT LN ALES, 24K R EF 285,

19934, LR AF|Perltyitik, R4 & 44y, XARA T LispA=Smalltalks 42 44 & &) 4 535
TR ER—T TR Bk, REFRFPerlERA—1TTRHRMEF AN HEREST. TAE,
b T AR A R, REFTFL 152 EMGES, FH L4 % HRuby, B FF4Ee81E, T
K RUby3E 4 & e 4 B4, A ARabdE B Tad aekikit, Bk, BRI T TS H 4 ik
& E AL F BT RN, CRERTANES, XRZZZRT RO,

Bruce: {1 = W €W — B %R?

Matz: & ERE B HAE T R0 7 X LB EAN BRI &, KR ER AT KA (block ),
AR Y Bp 2 — AR 5 T #4169 3R 4k, & ADSL ( Domain-Specific Language, ARk4F 5% ) A&
H A o) R T R KRG R EE,

Bruce: #niR A8k E LB, IRAE PR AP LA Y

Matz: RAEXFLEAE, mAactor (H5H ) R—®F SR FLAFHE.

TCRARZ T AT RUbY A BT T i, #BIE —I D EARTE, —i i EMatz i FiX 13 7 BT i)
FhAPRUES . VRTT AR B AN T WP E o —IR e T 7B 5w L, AR St &
WSS, T H RO B2 5 BEAR 0 /INREYE . 180T IR E MatzfE 524 (collection ) 5540 FHE 4L
i, RS—T e AFE BB LR A7, ST RSB A Stk e et 2 Ja) |
R AR PP R Z 8] P Ay MR Le L E 2D R

RORTFURIE . Sef A E T X L TRuby %, R .

B R#tX &R LorraineMei(lorrainemei@gmail.com) £ E&ERRiR




10 % 2% Ruby

>> properties = [ 'object oriented', 'duck typed', 'productive', 'fun']
=> ["object oriented”, "duck typed”, "productive'", "fun']

>> properties.each {|property| puts "Ruby is #{property}."}

Ruby is object oriented.

Ruby 1is duck typed.

Ruby 1is productive.

Ruby 1is fun.

=> ["object oriented”, "duck typed”, "productive'", "fun']

A TRuby, FATEEIERE SR 1o MEA—T TR SIS, A NI
X SHF o BRI R SEIRASHR TR o B A X I BT HAB T 54 DX I R IR AT AN 552
AOREZR, PR SRR A T/ VAT . B BAE RN GBS A, (EAER R b
AIPLH, TEWebJT & SE4sk nl 5 an e 51 H-

2.2 HF—X: HIMMRE

HAEMary Poppins2xft- Afiiik, Wl el —A I Rtk SURNI P —lTEE, 2
e T R e R e e AR S e A9 . i, FRATEFEIT 46 FRuby Y 1 e fn]
PISEIX S E— A SR L 2: o ARSI 7 A B L MELIZ ARSI A 1
ARERIARZ D SRR SRR AP IT I A B R . BUAE, AR FRAT T4 SRR

2.2.1 RERSE

ARG, NSRRI B B I 10 OB A AL B - Ruby & e R AN i /N — il
1 R @5 % http:/ww.ruby-lang.org/en/downloads/, R ERETHRIE-G, “Z3ERuby 1.8.65 5 & kit
AEIAT, RARE AN, FAY/2Ruby 1.8.7, LM AT fESAE — L2z . AR ARHIWindows
V-5, TR E ) I —S e s ISR IRHIOS X Leopardsi B = MUAS I SESRSF- 7, AT 7EXcode
LA FIRuby

B ro TN AR N . AR RATAT R R, VRO B A B A TR AR A48 T
MRS RES R, IR 20 8, ST RE Rt B 28, RS HARRE B A Google,
iR T AT BE S S TR TR AT HE B

222 M@Z{THITRUby

AR AT A rb, BED BiA . IRESERIRUby A HAT AT, HATAT A4 I 45
Ji/ﬁ'%o iﬁi/\?ﬁﬂﬁﬁé\:

>> puts 'hello, world'

hello, world

=> nil

>> language = 'Ruby’

=> "Ruby"

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY



22 H—K: BRAMRE 11

>> puts "hello, #{language}"
hello, Ruby

=> nil

>> language = 'my Ruby’

=> "my Ruby"”

>> puts "hello, #{language}"
hello, my Ruby

=> nil

USRI Ruby—JG AN, 3 e LA TS R Bl st s e T Rk, S—, B8R, Ruby
FRRPATIN BT, RubyJLF RUEMRIATIY, (B AT A#H IEEFIF R BRI, B
Ruby RSt B E T i B T 25—, FRIFEICRD B AT A ™ 25 =, RPffiFki%iLRubyik
WUEAE, XL TS EEREA 25 H AR EIEY . SEBR I, FEAARubyf RS H#S 23R [H A .

AL, Rid 2F DL T IS B . B S A AT ER ROR e AN I B
B, BB A AR NS5 R FAFER . FAF FR R Ruby i B 28 T AU —FoR B, 76
7~ EIH, RubyiiAr it language iR ARt T4 8 . 4F, dkeiniit.

2.2.3 RubyHIfRIZIERY

MR — 1B g, AL BUR TR e RS, X TE S AR R A7
IE R 22— XA PR A G 155 o AR REHL i Ml C . Fortran . Pascalix Zid #=E 7 .
BNS, K AR ERET, AR ASfRUEFTER, i, $F4ftava
AT S o ARG sRBGRRRE T 5 R X AR, (AR i 0E 5 (AnScala) iMA T
—SE A X GEAE, PTLUREATIR G T 2R mietinl, Boh, AREZ HABGAR , JETHR
T (4nPostScriptaiForth ), i F— Ao 2 AHRAVE M IXIE T B DAHIE, FETZEET (W
Prolog ), ZFLN (rule) Mgk, FRANES (ilo, LuafiSelf) HXT4 Ak
VR SO G e Z 4R 1) i

Ruby &— [ T4 X RIE T o FEARTERREE R, Ruby e QAR AL S I [ 6 5 8 A8
JoHTF— LIRS .

b> 4

=> 4

>> 4.class

=> Fixnum

>> 4 + 4

=> 8

>> 4.methods

=> ["inspect”, "%", "<<", "singleton_method_added", "numerator", ...
Pato ") Mto_i", "methods", ...

]

O FIRS AR B2 A E AR AT, SR MR 92ER . X FPython. RubyiXFRAIT FoR1UL, 2
TR, BALERITAEY, WA B R SR
@ 8, nildRE, FtEdEiEmE,
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12 % 2% Ruby

BARTEAUH RS PR, R T —LE07%k, HEZ R3] 1R, 7ERubyh, —I)%
NXR, BRI B A SEAT I, AT LR, B R xnumS BI04
Hikmethods 77 ik iR M7k 40 4l ( Ruby I 6538l ). Sebr b, FRATHTLUNT “7 455
PR R A BTk

2.2.4 HHf

TP 4 RS2 T RIWT SR, DRAE g oh 75 v, An el foff FH S DBt SR BT 4 8K i o HCAZ
JOAR, e FRA TR T T g AR L B T 3K Ruby (49 g AR A A 4 T 1) %o 2 i 2
KEFRFE/NT . BF FHEIMFREA:

> X = 4

=> 4

> X < 5

=> true

>> X <= 4

=> true

>> X > 4

=> false

>> false.class

=> FalseClass

>> true.class

=> TrueClass

Wit Ut , Ruby A3 BUE M trueni false iy ik al, FIHALE 7 —FE, Ruby Ay truefiifalse
R —ZEXt 4 (first-class object ) . ‘EAI 1A FRAT FH185 B 4 HIW A ACHS -

> X = 4

= 4

>> puts 'This appears to be false.' unless x ==
=> nil

>> puts 'This appears to be true.' if x == 4
This appears to be true.

= nil

>> if x ==

>> puts 'This appears to be true.’

>> end

This appears to be true.

=> nil

>> unless x ==

>> puts 'This appears to be false.’

@ HiBEAEF R, HIEALMESIE (B3, Jedl ) BT

@ M-SR, IR RS A A RS AU B R TR, XIBARIX GO R T 0 SR S P IR, R
ISR AL —AERRRLEA LU LIRERT: AR TR RS D TR S RG24 iR A
YRR A R BOR [ ATEB AT A, 2R UE, CH+AfX R 04, (HHRECIETEB T Al
B, PR —SER; SR, REGUE T P IOREUE S g, B BB LSRR W, 4] LIRS T
Sl

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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>> else

>> puts 'This appears to be true.’

>> end

This appears to be true.

= nil

>> puts 'This appears to be true.' if not true
=> nil

>> puts 'This appears to be true.' if !true

=> nil

AR R RUby X AP, BIHAMA R T, YR filiunTessh), BEnTik
HHIE (i f condition, statements, end ), AT EEH HATIEA( statementsif condition).
WIS AB K, 1 FRITIEUS AMENR, (HIREES, BIUH T 170, gig iRk
TR

order.calculate tax unless order.nil?

MR, AR AT LUHHIE S A TR, (XS e AR N B gl | B A AR P 5 | A— 2R
BRI FE T B R R R B — A TS 2, BN ESR SR £ . ILAh, ik Xfunless
WATR S o ARTT LA Fnotal | FakFFE K], (HHunlessRIBEHAFZL

whileflunti1JR2 a0

b> X = x + 1 while x < 10
> nil

B> X

=> 10

B> X = X - 1 until x ==
> nil

B> X

> 1

>> while x < 10

B> X=x+1

B>  puts x

> end

O 0o N U1 & WRN V

=
(=)

> nil

EE, HTRE, m==FTAWREMHE. ZERUby, BFXTRAA B L EEE RIS,
BTG EASER, AT,

PR AT LU truefiifalseZ AM{EAE A2

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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>> puts "This appears to be true.” if 1

This appears to be true.

=> nil

>> puts 'This appears to be true.' if ‘random string'
(irb):31: warning: string literal in condition

This appears to be true.

=> nil

>> puts 'This appears to be true.' if 0

This appears to be true.

=> nil

>> puts 'This appears to be true.' if true
his appears to be true.

=> nil

>> puts 'This appears to be true.' if false

=> nil

>> puts 'This appears to be true.' if nil

=> nil

WHtZEUL, BR T nilfifalse b, HMEAMCEK true. CRICHRF R ATA/NG T, O
true!

RubyZ iz AT, HC, C++, C#, JavazE AL, HWMAAFE., and (HA]5E K& ) &
WY, or (WAIER||) E2HS, HAXWZEEAFRIERANXR, —BRXNESREN
TR, ARl A FLR LA TG o i 26 A U Y, AR AR BTN k2R iE, AT UTI&ER |
AT T, BAEENEOAEEITH:

>> true and false

=> false
>> true or false
=> true
>> false && false
=> false

>> true && this_will_cause_an_error
NameError: undefined Tocal variable or method 'this_will_cause_an_error’
for main:0Object
from (irb):59
>> false && this_will_not_cause_an_error

=> false
>> true or this_will_not_cause_an_error
=> true
>> true || this_will_not_cause_an_error
=> true

>> true | this_will_cause_an_error

© ABEERAANEHOR B, LT AR S A IIRE. [EARR, AUESEA LT REREEEEA, WX
JA TR ——3RME, ATIRBIAFMET T, CHIC+H HARIFERIE, C#llaval —# %A, {HEAandflor,

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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NameError: undefined Tocal variable or method “this_will_cause_an_error’
for main:Object
from (irb):2
from :0
>> true | false
=> true

BRI — H T Ok, RUZIRe, Fof o i F8 i G 0 ja e bR
225 RBFEA

Tk, AT E— A CRuby BB NS . 8, MRZIRIE, HURERA IS AL,
RUbyREFEZ KRR FLA TR . X UL SRR AL 4 (type safety )., SRIASTUTE 75 23X FLLb i
AT A, IS BRI DARH LR o YRS AC A B dn sl e, BRI T/ CRY
BF, SR Tk, BF .
>> 4 + "four’

TypeError: String can't be coerced into Fixnum
from (irb):51:in “+'
from (irb):51

>> 4.class

=> Fixnum

>> (4.0).class
=> Float

>> 4 + 4.0
=> 8.0

HUET] I, Ruby &5 HITE Y, XS K A et , RS 3 —M51% . 7341, Ruby
SEAEIZA TR ARG A A TR AT Y o S T UE — o5, FRFTH LRI P2 R — 243 2 PR
B, Rt defE XL— k%, (HASHITE . WA THICHS:
>> def add_them_up
>> 4 + 'four'
>> end
=> nil
>> add_them_up
TypeError: String can't be coerced into Fixnum
from (irb):56:in “+'
from (irb):56:in “add_them_up’
from (irb):58

PrAE, EEIEIEZAATIUEET, Ruby A AT 28R A . X — PRIz & £ 2 . fiR

Ui, M REIEEARE HAE, SIS ALY, BRI A BERE , Ruby AJRIREANIE T . Al —
FEOLT , Ruby7E K AR M A LR R AR — [T R ANE 5 S5

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY




16 % 2% Ruby

AR GONEOL T, VER I TSR B, PHLILRUDY A 214 A5 0 S R 5
W4 % . XEEME S (HRuby R R a A A C AR S, BIZ2AJEnngkok B AR5
2, wiRe ARy X

> 1 =0

= 0

>>a = ["100', 100.0]

=> ['100", 100.0]

>> while 1 < 2

>> puts a[i].to_1

>> i=1+1

>> end

100
100

WA VR E 2RO FRATSL PRI H LA 7268 (duck typing ). XA A —PITRE
String, % "AJLHEEFloat, ML ENHABEEAHIAS, AR R to i, MTAIFATE
PHATERBI R4 REEBRIG TR, B0, Jent i1, 7ex
AT, to_i LAY THEIERY

XET T X R BB UL, 1M B H 2 TR m X R VG, A1
ERFIN . R OGRS, XTSRS AR A NG TR, S — N R i AA T
VE, BREIIARREE . 28017, XTZA A pushfilpopdrid:, BRLRE SRR RZABA,
AR R

226 SFE—XHEMNFBTHA

FRX I, FAIA ARG LI T —il o Ruby & — [ TFRALE 5 . — U1 N4,
HZ TARBOSGAAEME R, X RE25T7E KRS ERM TR, HAT il 5 Mism e iy
W RN, R e g b 220 ERSE M A s iais s, R Ryl —i
F, AIHBEUNITCassEString XA O, BUE, LRI —TF, f—La -,

227 F£—XB3I

RC LR T HIRUbY IR L 2, #E PR EERI T o fEX— B, RASE e n i
¥, i rbHATRUbyHEATERAT
%

O Ruby APISCAY,

O Programming Ruby : The Pragmatic Programmer’s Guide [TFHO8] ) it ¥ 7E £ JifAs

O B/ B n ik,

O A XRuby1E N FKE Tk

D AR 4% 5 ( Dependency Inversion Principle, DIP ) (#)— Sz )i .

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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Q A <RubylX[a] (range) MIBTEL
(5

Q fTENF4AF 58 "He11o, world.",

Q £ 74754 "He1lo, Ruby."H', #Hi"Ruby."FiE Fhx.

Q FTERRI 245l o

Q FTENFEAFEE" "This is sentence number 1.", HP s F1a— H25 6510,

O M2 1TRUbyFET o

Q s WERIRESE BRI, B0 LIS — NIRRT . IR LRI fib L5

B2, FFEFRERBER T IEEE/NT .

(#2755 rand (10) WI =420 ~ ORUBENLEL, gets ] LB A A TR e, IREHH A 747

T AL )

HE44E, Mary PoppinsfE4p . lISRRES T/MIAE I, xRl ot A
) —45 o ZOEMBTE, A NEA ARSI RS AT A RBUMER) . 55 R, IR
B RS Ruby RAZ WG B/ INFE v o IRF o2 I 0 5 SR ESFEA oY E , iR~ 3IM
PR HEA IR . UFERT . IORHRMS, DLIR— T IX e/ EEIAIE .

2.3.1 TEMXERE

Fldava, CHANIA], VRN T 8 SCRREML AN AR A ok . Far A Tk AT A SCRRER
E> def tell_the_truth

>  true
> end

A PRECHT 23R 125 2R . WRARBAT a2 B MR I fE, pRAORURE IR [B1E H R BT fe i Ab
HAFRIAAIE. RITA A —FE, BRI 5.
A TR E 2 HE I HE R o S R i 25 At pR K

2.3.2 ¥4

BUH ERUby A RS RY 33BN, BUERuby L9F I A T HIFE 2, (HAnkE, 5l
i ERUby I B AP ER . BE P HXBACH .

> animals = ['lions’, 'tigers', 'bears']
> ["Tions", "tigers”, "bears"]

> puts animals

lions

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY



18 % 2% Ruby

tigers

bears

=> nil

>> animals[0]

=> "Tions"

>> animals[2]

=> "bears"

>> animals[10]
=> nil

>> animals[-1]
=> "bears"

>> animaisi-2Z]
=> "tigers”

>> animals[0..1]
=> ['Tlions', 'tigers']
>> (0..1).class
=> Range

AUES], RubyMSESHRAL T —E MR R TTREATRE TR, Ruby 2 H
FER [nil AR B AE A I — S A2 E R D RE S5, (H 2L e SR 5 T B0 Re Ik o LE A, animals [-1]
R MEEER —NICRK, animals [-21R MEEGE —AooR, DUZEE. 3Ry 168 60 mas
AR 3% 2 48 . Rk animals[0. . IVAEMA L GIRERE, HHIAZ. 0.. 12 Range
(IX[E) Xf4, FoahoF1 (FFEORIL) BT AECT .

AR T A HABE AT -

>> a[0] = 0

NameError: undefined Tocal variable or method 'a' for main:Object

from (irb):23

>> a = []

=> []

W, aBRAEILANJEECZHE, FRME e YR 1o X R WA RTRAT, Ruby R AL
SIERMia T . bR, [1EArrayZSi ik

>> [1].class

=> Array

>> [1].methods.include?('[]')

=> true
>> #fAruby 1.9¢, #/ A [1].methods.include?(:[1)

REEER, [T 1= 5 il e o RUERE ], Satefe i ig—
AR, ARG IAEIS T DX R AT AL

>> a[0] = 'zero'

=> "zero"

>> a[l] =1

= 1

>> a[2] = ["two', "things']
= ["two", "things"]

B RttX<5R LorraineMei(lorrainemei@gmail.com) EE BERNY
g
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>> da
=> ["zero", 1, ["two", "things"]]

M EFEACIEA T A, B R A EA RIS,
>a=[[1, 2, 31, [10, 20, 301, [40, 50, 60]1]
[ry, 2, 31, [10, 20, 30], [40, 50, 60]]

af[o0][o0]

1

a[1][2]

30

Z YA WA R B R o

a = [1]

[1]

a.push(l)

[1, 1]

a = [1]

[1]

a.push(2)

[1, 2]

a.pop

2

a.pop

1

BAPFAPIFFIIAPL, nDEEHAIEAS  gE% . f. £45, 5. e, JAREFRuby
7 — N EEEAS—HUIIE.

V V. V V V

VvV V V V V V V V V YV VY

2.3.3 HEFIFE

0E, A BRI HERAAN R . FEBRIME, X% LR E —khn
2o XARENEAE, XTSRRI R I (E . BB B — AR I RE AR — X
b> numbers = {1 => 'one', 2 => 'two'}
> {1=>"one", 2=>"two"}
> numbers[1]
=> "one"
>> numbers[2]
=> "two"
>> stuff = {:array => [1, 2, 3], :string => 'Hi, mom!'}
E> {:array=>[1, 2, 3], :string=>"Hi, mom!"}
>> stuff[:string]
=> "Hi, mom!"

BERACT R A A, HOIFAIETTIURIGE, (AR R AR, 1T IAAT B
SO, R AT, POSTRAE B AT 55 (symbol ), ST 41
FSHBRIT, 21T s symbol MBS, 1A IR A AR DI R
AR LRI, (AR 0 5 AR — WX Gt 3R AT S0k SR 1 5 Gt
US4, {4 FHCHE

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY



20 % 2% Ruby

> 'string' .object_id
> 3092010

> 'string'.object_id
> 3089690

> :string.object_id
> 69618

> :string.object_id
> 69618

HIBFA — 2850 L ORI BT . LA, Ruby SRS STRFar 44 240, (HAT LT RIFORELE
B0 INTEEAR, VR RESRAT — LE AR A -

> def tell_the_truth(options={})

> 1if options[:profession] == :lawyer

> 'it could be believed that this is almost certainly not false.'
> else

>> true

>>  end

> end

> nil

> tell_the_truth

> true

>> tell_the_truth :profession => :lawyer
=> "it could be believed that this is almost certainly not false."

ZHEA DTS, WRASMEANZSE, options W N2 WIFI R, (A1 RAE
A :profession=>}:lawyer”, iRFIZEHEHA AR, EAZREtrue, [HEHRubyfREHL
T AT Bt S trueb B, FF LU FTR [l true L0220, BTRER, X B AHGIE AL
HRSE AR, KR R AVERE 5 — S5, KIGS AP0, #Bit, RESR%EL
HICHE | BONRE . BRI LT 0] DAEESA, AR AT T RE FHRuby A 1 H AR A A b i Bicd i 45
Mo SR, AEIEMEI —5, B SR mEIA 17,

2.3.4 X#E3EFAyield
AR A 44 F RS BT ISR 4 R B i, Lot

>> 3.times {puts 'hiya there, kiddo'}
hiya there, kiddo
hiya there, kiddo
hiya there, kiddo

KA Z ARV ERAS L. timestEFixnumZsiy ik, BatiTnikx, Hiudgis
B, ni2Fixnumdf RAYE. W LERHI{/Y8ido/end A AHE IR IE, Rubyi)—Beiifil e .
oA H 4TI FHRHE S, AR 5 2470 Hdo/end . RIBELATHTA — AN s 224

O HfE A—A 4 professionfIfE : Tawyer FUHISI R, WMRIS{EIRCEE 1719 :profession => :lawyerfii7R. iX
Hprofession WP Z %, Tawyer Mz &, FILIZSEE SUEEWY AT,

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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> animals = ['1ions and ', 'tigers and', 'bhears’, ‘oh my']
> ["Tions and ", "tigers and”, "bears", "oh my"]

> animals.each {|a| puts a}

Tions and

igers and

bears

h my

E X BAURELE VR MR BV A ST, B4R/ Ruby fESR A YR LR EIITHELE T
SUUH_ BV BE R, Rubysli ) T & — 0K, iU ETeRTEN T k. AR TSk —
T fEIX S FHRELT A LB times ik

E> class Fixnum

> def my_times

> i = self

> while i > 0
> i=1 -1
> yield

> end

> end

> end

> nil

> 3.my_times {puts 'mangy moose'}

angy moose

angy moose

angy moose

XBACSATH —A A 128, IR asm—" 7. efild, Wik Zmy_times, ©

MyieldiE i, FHERTEAAE RE OISR i IVE—52 50 (first-class parameter ) ¥,
BE FHEMHIT:
> def call_block(&block) @
> block.call
> end
> nil
> def pass_block(&block)
> call_block(&b1ock)
> end
> nil
> pass_block {puts 'Hello, block'}
Hello, block

XEARBELEAAE AT TS IR K 45 Hoft 7% o TERuby* b, AUBSHAUAT F T3, ikl T
JERIIAT «

execute_at_noon { puts 'Beep beep... time to get up'}?®

O RPN S E B L 30 25 oA CUUAR Y K s E S S UGB 45 pR B ), T TR AR A A 25 4 P

@ FERubyH, BEAZATIN— “&”, FBCRSEAE R P L35 45 pR AL

@ RS H R AYAT R, sk Eputs 'Beep beep..time to get up'IFALE FHAT, BN HZ A Kyield
B A ST,
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PATHELE SR ATAT A «

e KDy
in_case_of_emergency do
use_credit_card
panic
end

def in_case_of_emergency
yield if emergency?
end

5 il Sl 5 SR

within_a_transaction do
things_that
must_happen_together

end

def within_a_transaction
begin_transaction
yield
end_transaction

end

VI Z AR . e WA ARV A Ruby 4, GBS B—1T, HUTHTTPER
FIAES, TERG FIFT & T 284S . Ruby ] E e MRS H A RIBR

M3 iz 1TRuby

B AR R Ok AT A, HISE B A 4TI A T A UL BOR BURR IS i A TS A AR G 7T
HEZEAHI T, SRR ST T, G2 Hhello.rb iy SO, b &AL AR T
fRubyfCAS, el

puts ‘'hello, world'

FESCHRAE B Y i SO, SR IE A AT AT L T il

ﬁatate$ ruby hello.rb
ello, world

T & ¥R (integrated development environment, IDE ) HARINAESE: , BT IF & Ruby
BIFRINARD, REBGE R R TR 5 FI0 SO g o . TR = R ) 2 74 2 TextMate,,
fFEvi. emacstE P AIARZ I ] e a1 AT Rubydfi(F o ZEVRAGR SR F U2 17 Ruby B2 P 2
J5i . BAITLABISERUbY R Y T 5 2R

235 TEXE

RubyfilJava, C#. C++—Ff, WWAZEMNTS , AADFTFEEMDET, R A R, 4
SR, Rubyth gk, HAIC++ANE, Rubyrf g2k HEE4k & A — i fAe £ 1925 . HWT R iR Il
R, FIFaAAT, BA TS .
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b> 4.class

=> Fixnum

>> 4.class.superclass

=> Integer

>> 4.class.superclass.superclass

=> Numeric

>> 4.class.superclass.superclass.superclass

=> Object

>> 4.class.superclass.superclass.superclass.superclass
=> nil

BN HATH 1L, A 2MELABRR I N 25 o 52 AZETRAE R 1Y . 4R928 /& Fixnum, Fixnum
K HInteger, MMiInteger X4KK HNumeric, %2, Numeric4f/& HObject,

F—TE2-1, ERR T iXEHY R #EIAAE &R . A=y, HRZRERLk A A
Object, —A-Class[rlift 2 —Module, ClassiySEBIMGEAEIXTRABAM . ERATHFIFH,
FixnumiZClassht)— 5241, 14 3 ZFixnumft)— 3241, BF— 2RI W — 4,
4.class.class
Class
4.class.class.superclass
Module

4.class.class.superclass.superclass
Object

>
>
>
>
>
>

E2-1 RubyJcEm

WL EK, FixnumiRA: HClassdE . X BLIFGR, RATRES A 2% f# . Class4kK HModuTe,
Module X 47K F{Object, ULE|E, Ruby  —IHEY#HA — I [EIMHc—Object,

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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attr_accessor :children, :node_name

def initialize(name, children=[]1)
@children = children
@node_name = name

end

def visit_all(&block)

visit &block

children.each {|c| c.visit_all &block}
end

def visit(&block)
block.call self
end
end

ruby_tree = Tree.new( "Ruby",
[Tree.new("Reia"),
Tree.new("MacRuby")] )

puts "Visiting a node”
ruby tree.visit {|node| puts node.node name}
puts

puts "visiting entire tree"
ruby_tree.visit_all {|node| puts node.node_name}

XA MR AR S T — MR E AR . B =I5k initialize, visit#l
visit_all, BWAMANLEZEE: childrenfiinode_name. initialize7EEARES X, KTE
WIHRAE— B R, ST k.

FEIX L, FRA W EER H Ruby i — S I FRRIN o 280 AR E ARk, I H—MCR FH 36 3¢ 4
4%, hnCamelCase, SfilAEiE (—XRA—ME) widbdim ke, mEEE (— 1A -1
) araaim bee, LEIZEEMITELUNEFZRIFL, HFRATXNERS L%, W
underscore_style, W RMAKXEH X, WALL_CAPS, RiHEFEACHSE X T — s, A
WERA PSS 725 5. @childrenfi@node_name, T 3B AY) sRECFN T B — 0 | n) S,
Wmif test?,

attr Q] F ok @ SC AR & . B A LA A, P R R IR R & attr B
attr_accessor, attrid CSHIAR s A AR B (14 [ 4% i, Tiattr_accessorid SUSLfAE |
Viln) i s .

AT TAAR B P B ZEVE T AV AR, DR A S DABEAR . TR IR AL 0, (1 P REvy
()R A T . B Tree R SEHIERAE A — 17 . initialize 5L E T childrenfll

@ sbr b, attr ] IE R ETTEE, Rk cruelE RS —ASEUEARIT, Ulattr_accessor :children, true.
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node_namef ¥ IR1E . visitHERAEARRIGE, visit_all Ao YaiTr S Hvisit
ke, SRIEXEANFIASIHEHvisit_al Tk,

AN T R A ARSI 2 T ZERYAP, SR LB, RIS DRI i — T R

HRJE VIR AR A 307 A T U i

Visiting a node
Ruby 2

visiting entire tree
Ruby

Reia

MacRuby

FIAIERUbY T Z I M8 2 — o URAE D 32181 2-1 b T A IR B AR I, nl T Lo A Bk

(module) XM, BUFE, TEFRATMIE LSS, fFAIBE— T RIRBIREE.

2.3.6 #wWEMixin

T [ % G20 5 R AR R, R T AR BRI B R Lo HX G AR I A ALY Z 707

o, —IiEAE G R VFAE A RLOR (240K ) S, 53— 7 AT fE B T AL TR IT SR
AR RV, ZARMUES:, HNWEZZ . Javak HH: O uX —mlE, MiRuby R HH 2
fEge, BEHUE RN RS . MR P S T — R, IR A AT M 2
IR — T

WA HEXANE, AT DA to_f AR EEE — 25

—rTrer

def to_f
File.open(filename, 'w') {|f| f.write(to_s)}
end
lend
class Person
include ToFile
attr_accessor :name

def initialize(name)
@name = name
end

def to_s
name
end

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY
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end

Person.new('matz').to_f

R —FF IR BB L, B LT WA T to_fi ikt to_s ik i i th 5 A S,
filename 7y 4R ML 75 AU SCIE4 o X AR AR . to_sTERH i ], 7E2rh i,
HE OB, S A28 EE b B ! X BRI S Bz b, &R —FiAE Y
B ) 7 A EAE A . BEHROE 126 7 il AN 2 . TEJavarly, IXCRPMROIC R 2 Xy, EISE
TR TFEA AL MTERuby Y, SXAROBOC R 2Ry, BliaE iy 12k S,

Xt FPersonZSYATT, FRATTESANEOSGE, X IFRCHITTE . 19, FRATEPersonZii{y
& TR, (HEASFRE S, FIXASSEAIEPersons A — S LR R . Tl HEddiBA (mixin)
TiRery =, SCE TR SR I NN A T RE . FRATTA] LAXEPersonZS U IET 1 mixin, oAl LAYR
BT, KPR EARA T MEmiXinA BRI, (BARIA mixinf DI hE . THTEEIXE, /R
A CL 2 2RI AT IR ) ki, Se e OISR 2541, ARG FIBCHU R AR /DR . 1 i Flavors™
FIA, fE - ZESmalltalk”, T ZEPythonfl AR T TR MR RES , sFRIEmixin, 7EXE6E T
A mixinf A BARDFRIERC:, (HEEAHT 2 20 B —dREE S mixingy oy,
A RE G P AR T A TR B

2.3.7 1EH. AENES

Ruby A W™ 2 X EZE fmixin: 42 (enumerable ) FIyb#: (comparable ), ANS-AH T4
2, W each ik ANBAIEZETT AR, WIS BIERT. <> B AT O 2 A
fF, BHHa, bMEA/ERL, bEIGRIFI-1, aBRiREIL, HHSFREI0, Ml Bz, £a
C S TV 2 T P AT A RAT LU Tk o AT A TR A L AR -
b> 'begin' <=> 'end'
= -1
>> 'same' <=> 'same'
=> 0
> a = [5, 3, 4, 1]
=> [5, 3, 4, 1]
>> a.sort
= [1, 3, 4, 5]
>> a.any? {|i| i > 6}
=> false
>> a.any? {|i]| i > 4}
=> true
>> a.all? {|i] i > 4}
=> false

D Falvorsf&Lisp—Fp R B E Xt 2P R, HMIT A T GESCE % Howard CannonJT % .

@ Smalltalkjet— T A LEE XS . SIS | U R E R M BE 5 - B HLRIA S B Z A58 0 ( Xerox PARC )
AJAlan Kay. Dan Ingalls. Ted Kaehler® N T-19694FT i &, IFT19724FHH: . ZH B X Gk Z hitdih 5
B SEALER A E R,

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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>> a.all? {[|i] 1 > 0}

=> true

>> a.collect {|i]| i = 2}

=> [10, 6, 8, 2]

>> a.select {]|i|] 1 % 2 == 0 } # even
=> [4]

>> a.select {|i| 1 % 2 ==11% # odd
= [5, 3, 1]

>> a.max

= 5

>> a.member?(2)

=> false

HEELPE— LR &M NE, any?ili& Bl true; RAESHAICE LM NE, al1?24 & [
true, M THEECENFIxnumZSSCHL T RS HRIESRT, v T LI F sort T, inT LA
HImi nFllmax 5 i85/ ME SR KIE
TATL AT DU— I THES (set) BYEEAE. collectMimap ) BB BN A B4 K |,

JFRMIZEREA . Find AR B —MFERMNITE, MiselectAIfind_al 1 kR A 17
EEMERICER ., BT I nject LR SIRA IS L.

> a
[5, 3, 4, 1]
a.inject(0) {|sum, i| sum + i}
13
a.inject {|sum, i| sum + i}
13

a.inject {|product, i| product = i}
> 60

inject FIEEME Y, TN, Bl HB— MU, BIEA M-S ER—4-%ik2, inject
CHENE A, A YIRITTREA AU, XSt REAE B9 3R L THRAE . R
—NSEORACEH E R BATIEER . TR — R BT, A IR TR ZE AR,
AT DAERIIREVE R inject IS EE A . (WRANRWIRTE, inject & HES H R —1>
fHo) FETIT —2ei s 2 5, FATHRBE R injectrik it Tid 72 :

p> a.inject(0) do [sum, ]

>>  puts "sum: #{sum} di: #{i} sum + i: #{sum + i}"

>>  sum + i

>>end

sum: 0 i: 5 sum + i: 5

sum: 5 i: 3 sum + i: 8

sum: 8 i: 4 sum + i: 12

sum: 12 i: 1 sum + i: 13

FMFRATTE, F—ATH4s M A R IX TS —AME., A Tinject ik, fRAEHE
AT BT, AEAR H BE B AT K 2007, R REMOA AR 2R 2 i
238 FE_XENZFITHA

BORRES — YR UL RS Ruby HH i JLBURE A — 5/ NBEV: . VRN T, Ruby /2 —1 124 R 1

>
>
>
>
>
>
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W BRWEKIEM T R RZHWESHTA RZAPL, Ruby RIEREFET 0 HIACR,
IR P AR AR CEE R o AR AR 24 B Ruby R AFBCTTHRYIRIE , LR AR B4 TH 5] 0 R 44504 2,
ARAT 2 FY) , HRuby IS BUTENE 155 B SRR o At R BE AR I 3047 U Ruby
WARAT LA, FUIE R B A RIS TH

239 FE-XBE3J

A R IR 25 FURE R FE DY B 205 ) o ANt AR HRuby SEER BRI FEFE R B T, FrAFR
M, RROZC ST TR . T X e [ 230 (AR T 22 Mk A i 822 K
%
Q 3RS AR SRS ARG SR SO i, RS EA A 24 4b 7
Q QafE ) ik P B A 7 B REFE 4 s e 7
Q VRAENE PR DT 5 e ng
O Rubyr 4 RE SRR, B IR REFIVEMIREL B H B8 2548 2
15
O AN, BE16MECF . (WUHeach FIESTENEE TN S, —IRITERANEFE . ARG,
F TR R il each_s 14 ce )y s Efl—ik .
Q RATETESEE T — B Tree, (HEAEARTEMNH PO, RikE R,
RHEEH— MR, 2B R ENSE . Sirz)a, R LK R E
#: {'grandpa’' => { 'dad' => {'child 1' => {}, 'child 2' = {} }, 'uncle’
= {'child 3' => {}, 'child 4' => {} } } }.
Q 5— AR grepfe )y, ESCHHp PR IRI AL A T AT R H SR o 330 7 A 87 B %) 1 )
FIRRVCEE, IEM SRS AT . (IXAERUby P AR S b T B0 ) A SRR IE R A5
WL 175

24 FE=XK: EAHT

Mary PoppinsZ It LAS3), BRRAE T AAE R 55 B0 A, I LB ATTHETIN SR 55
W, PG . RIS, WINIER %597 shiginif £ . /RATBEA 23158 Mary Poppins/it:,
FERuby I s — 3 , e ERa 278, R 2i— 2 oA 5 & ] N2 AT 55 SR,
HA MU — 1T Ak B AT A, AR RIS TR 7w T R ek . 754
H—3, RERSE B — A MER IS, XA, E AR —3A1E 5 TR KAL) . XTRuby
M5, XMBHETHRE ( metaprogramming ).

TR, A TR “HREBIFIREE . Railsi o fActiveRecordfEZE , it G F 5230
TS MG S, DERSEEEIRERNZE . MRS department (#817) B4
ActiveRecordds, HHIRATREMR N IR :
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Tass Department < ActiveRecord::Base
has_many :employees
has_one :manager

nd

has_many#Flhas_one &P ~Ruby /7 , BT HEHENT — X 22 5C 204 2 21 1) i A3 S 46102
IrEFRGAS IR o XA BB RG], 2222 B0h AR AR HE R i WL T
Yo, i, WAOTRE LR ZETH Y id A

241 FHZE

PR TEHCE” AT 2", T BN MO RT3 TR
BEAAER AT, K ARaISIESR, NG 1CT s T — 7k

end

class String
def blank?
self.size == 0
end
end

["", "person”, nil].each do |element]|
puts element unless element.blank?
end

TERAZRY P class T2 L—A28, Bz e d, Fifclasss
BHERTIZEE Lo VU EARESXT A B HU2E—Ni 1ClassAIStringdiin T — i blank? 7k,
I 7 1S A FRAG A AT HORASI, WA B B FAT R R AS, M4 R BE T R — M,
WATRE RS A, WATREEn 1. A TRXA/NIRRE, (NFH—UOrkmA, stae b H
JEPIR RS, BoMblank?#f iR Fltrue, AEFEAFHR MRS, R {b1ank? )ik,
X 2K B ), HELERARARTG T MERRIST, B S, Bah B R4
b5 .

BAEXBACH R M T4 R ZE—SEEI A b, TTRUby IE SR —3E b B i
FWWRFA, T, REIFRStringfINi1CTass s, XM EfT#fT THE X, FIHEE X,
TATEZERELFRUby 208, HANEE X Class . new 7 i, ST TIFRCERTE, 3 B A4 3 5%
BT AH . A XPRER AR 2 i A i, FRATRAES B @4 5 i n RS . AR
WEAE, AdR . gEEE, AT ERRE,

O & 0552347 “fRrgthmmyield”,
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SEUT T O R AR R E TR T I, THRAERIA ], Hrp—Ahi IR 0L, Elid il 5 Rk
F5 SR BERLIAAL, N, BT XA LA L LA A AP

def yards
self » 3.feet
end

def miles
self = 5280.feet
end

def back
self « -1
end

def forward
self
end
end

puts 10.miles.back
puts 2.feet.forward

(PO T AR L AR AR e T B TR A SE BT ST BOR OB RS . ANid, B 7T
L, AT R EORRELERUbY T SIS K

2.4.2 {EHmethod_missing

Ruby R ANEI AT ki, 23— ARk I IR ik R 205 B ARG ERUby
S, ARHARE L — LA G MBI A BT R, A2 Simethod_missing ik, FATHE
AfDASEBXR B T B —TF, WTRE — 3R P DEFE AP, sFURGEAS il LU 7 208
RRASEPLIXNAPL, ZEfRoman. number_for "ii", PSS, XFEAMB AR, BEERARES .
S ARISTEL, At FHRuby, FoATREMAS B
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[V YRRV IE XV TV P VI AYAYAV AN

roman.gsub! ("XC", "LXXXX")

(roman.count("I") +
roman.count("V") » 5 +
roman.count("X") + 10 +
roman.count("L") * 50 +
roman.count("C") = 100)

end
end

puts Roman.X
puts Roman.XC
puts Roman.XII
puts Roman.X

X B+ R B, 2 ¥ method_missing Uy vk HI T S B UM AR (1] FRATTSE 2R T
method_missingJyik. MLz LS EGNER, IR KBINENLAHRMSE, AT,
FATRAN AR, o, AR A FR S R, VA X FER R R B I ",
PR N B G PE FEARER  fe , S B B T, PR RS R SR AR T .
XASAPIEL AT 2RI AR i B9 22, X Hb— T Roman.ifIRoman.number_for "i"HLHRERE k.

SR, XA ZAT A . AT B2k & it KRS 2, oM Ruby R &4
VRRIRASBIEA TR L FRATYIRAE A A A FE R, BRI TR T IEW S S8 o (SRR 3
ZKmethod_missing iy B Y, Ik FRomanZ AN 2B 1 7 LA AR IR ME, B UK 25
BART o SREM, method_missing AR AR aHR iy — 4RI . FURTE R B E—
EE =T,

2.4.3 f&EHR

ULEIRuby S AT e AR 73X, AEBIHSE o AFER T SIS TS, T LSRR
defikattr_accessor KCHEFNIIRE, RiA T LIGHE T — 204 A I 0P e SO, o —Fp
HAJE &I A . HIDSL ( domain-specific language, 4T84 EFRET ), FEADSLE XA CHIZE®, %

O P O¥F—HF L4 1, V. X, L. C. D. M, 4riilft3: 1. 5. 10, 50, 100, 500, 1000, HAAKKLNIiEZS L
LAY B DR W, OPRIFREERIC, WHiRL00, R AR, 8T s Bal—
AR, A B ORERFFEHN ), X5 R BE - T 5

2 DSLAT LA B AT ST — 1 1R & o Ruby sk A4S MBI T ActiveRecord (i3 A (L HELEfi ]
DSL, #t—Aemd s —skBdmIE % L. JEAE
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DSLAERRH R E AT TT 5, XTI A N T X A A B AL (9 4 ik A i i
B, LRSS (superclass ) FINTRERF <. IR IHBIREFH, M0 2 1 RI3RA TR S
FTCHR PR 5 R A ARERYZE . X FARMRT A ——AREZE 4, FTITHIRNIAICSV LA«

........ - e g et e ey »

file.each do |row|
@result << row.chomp.split(', ')
end
end

def headers
@headers
end

def csv_contents
@result
end

def initialize
@result = []
read
end
end

class RubyCsv < ActsAsCsv
end

m = RubyCsv.new
puts m.headers.inspect
puts m.csv_contents.inspect

XAFERIZEE L T4 headersllcsv_contents & PR [0 251255 (1710 2
initializeWIIALIIEE SR, M read & H T IX A RIS TAE—FTIF 30, SRk,
FLV D —MAFEBE, FEARASAT, RTINS . XA EEICSV U2, A
BARFRG 5 2 2R RRRIE LY, BT AT RESC B AN e 4%, (H R OB A

AR I CSV I, HIX B, H— AR (macro) MBI IEIRINGA TN . %
Z R AR A AR AT R FE B, PR, HARITE 5 CSV LA AT R R Hil 212

O CSVICHA—LEREGRAN , Hedn, T2 S AT R VI 25 BoRIAT , 11 EHLCSV S 2 M 5-BL N AR B4
FIMANEAR WAL | BATRIATE S0, DA SHEAAE R, T AARS AT, B
BUAPIA RS RGBSR T o X SR B IR A Mk BT
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ucl e uiivu I cau uv
file = File.new(self.class.to_s.downcase + '.txt')
@headers = file.gets.chomp.split(’', ")

file.each do |row|
posplitl ' ")
———@resutt << row-chomp-spHe >
end
end

define_method "headers" do
@headers
end

define_method "csv_contents"” do
@result
end

define_method' 'initialize''do
@result = []
read
end
end
end

class RubyCsv < ActsAsCsv
acts as csv
end

m = RubyCsv.new
puts m.headers.inspect
puts m.csv_contents.inspect

JUYRFE & A fEacts_as_csvE M, BEXTRATER IS HARZE B a r ka8 m T
define_method, F7E, Y HArZIHFHacts_as_csviy, ZACHSE R HARIEE ATk,

JrLAVE, acts_as_csvEANIIRIIN T —L077k X Sy A ] DU i AR R as N o 1X
FERT R SRS, (B IATE G, FRATE BRI, [FRERAT R e W SE ) -

det selt.included(base)
base.extend ClassMethods
end

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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module ClassMethods
def acts_as_csv
include InstanceMethods
end
end

module InstanceMethods

def read
@csv_contents = []
filename = self.class.to_s.downcase + '.txt'
file = File.new(filename)
@headers = file.gets.chomp.split(', ")

file.each do |row|
@csv_contents << row.chomp.split(', ')
end
end

attr_accessor :headers, :csv_contents

def initialize
read
end

end

BA WK, ART A A R

end -

m = RubyCsv.new
puts m.headers.inspect
puts m.csv_contents.inspect

A 5 — B &, RubysE ST ZE I included ik, 104, FStjdpih,
TEActsAsCsviREfFincTuded ik, AT R T 4 Mbaser HFrZ (BIRubyCsv3s ), izt
HRubyCsVIETRIN T2 57k, Hrh, acts_as_csvigMi—2E0rik, Tk, acts_as_csviikiX
FIFF TRubyCsvs, HAERPE T ITA L. Wik, JATE T 1SS RFMET

FIrA X EETCIR R AR AR B 2 AbFE T, R T LIRS & N R RS i e 28 o Acti veRecord
FIHTCGRTR, ShaSun 588 b 5 A MR A RTINS . A LEXMLEESE ibuilder, AT A2IF
s itmethod_missing ik L E Xhr%, DARBEITINSEAIETE . RIS EL AR S T
FEN, [ 524 R A 132 A AN A TE TR T (D R L R 57 , AT BB T e R A A A B ik i 5
% 1F J&Ruby i a8 FIFAE .
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244 F=XFHMNFBEITHA

TEARTTH, R4 FRUbyE X H CATET:, DRSSO, X PR RER AR AR nT DL 5]
TCHRFE YT, IRE AT S S, — 2R, —28R A A, ISR
TR SR I T R AR A AR S o (BB TR T T, ARAT LUASEDS & 45
SRR RUbY AL 5 H 8 2 [ AR

— i A ARUbyHEZE , 4lBui1derfiIActiveRecord, #8417 Bl il ek 4 pIK #ioC
i, TEARTTH, RIHIFBEHARGE T— TR0, IStringX 4 flni 1424t Thlank?
Jrid, IR KIS T FIHABIE 5 58 ST 55 T 68 IR A K 2 LB AR, RIS L3 T —
B2 U S . FlHImethod_missing ik ih 1 IR % A NiS . ffa, RATBIER
FEXTDSL, M EMHr TCSVL,

245 E=XB3

1

BRI CSVI AR, (& LI Heach kiR [mICsvRowsT 4 . #RJ5, 7ECsvRowsT4 |-,
XA EATE, Fimethod_missing 7 iR WA T £ 5 B .

Fedn, XA LA NSO

ﬁne, two
ions, tigers

APITT LG THIX AR AT -

tsv = RubyCsv.new
sv.each {|row| puts row.one}

X2FTEIH " 1ions",
25 #ITE

TEARFH, BATTHE TALAE . B BIRGEW] H A 46 Ruby L ff:Mary Poppins. 7EJL+
PMRuby =B B kR, IRZAES IR, MWITZHrAZRuby, ERFYEREN RIS
MR, ST —ACHRIEIET (4GC++, CH. Java® ) H¥NZMEMATILRYL, Ruby A in#izmok
f—FE IR, D AT R T eI 3R I

25.1 R

Ruby 84 [ %5k 52 il RALEAR T — B0 75 R B G2 o 15 7SRRI R SRk i 7590k, i
AR RRYPARZ I, LT EUIG PR 285800 . RubyRUBLERFITT S, flifey AR TN
Bmaiafliik b, ORI 1 2R SCRIE ST i S il
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Ruby/E M IHIAS T & B A A B iR Web T R HE ST, 1T DAL EAY AR, B4k
PR, (HH A R A ) R E AR Ruby XE AR I, 7EPERE LA TR

1. B

Ruby & — [ 1A X AR 76 7 . Ruby AT AR H (0 58 R 24T 55, Bl 5 ek AR5
(glue code ) BHPINEAFEE M FHFERY, 075 T HURE FP MU SR M sk s i R e, 3z
FIAR b g PEFR BT8R [ sl 55

VR — TR o MR E R G nT (I TE S, Ruby— AR 5 o e
Z4h, Rubyifu & T FEFERIE, LAREAT A gem sl i TauddivF, e TR F7E iz csv
M ARFEXML , RAEIRZE HEMAPISET 452

2. WebF %

RailsELEL B AT S LUK Web T & HESR 22—, e FEL & AT R AR A A R —A el —
FEiil#s ( model-view-controller ) YU b FEht . Bl o R AN R P o Z A R 2 B,
ORI AT A e Bt T ARS8 g Rails b FHAR P, 1L, IZHESRIA A AN/ R AL B 1Y
Az 7 ) B PR A 2«

O Rails/i AR T 448 B —3, I BB ATl

Q Migrationkb 3%k FEschemar (128 £k 5

Q JLA T e B A A B (RS AR 2 SR

Q A RZEAIRITHRE AR T ke

3. HiHI AT iE]

ULEIRuby FIRailsHY pLy, FRIAA A= AR W MK . 20054/ )5, FffEAEIH 4 L)
Wik, Bzl —A kA F TAE, mHRARalsH & ZEK . HEHA4S, RubyfEixX
SN E FPRIBEUR B8R, X H AP A A E. EEAERIN g RRALIX . TH | SR
7, XEEHEHAHE—E, FHRubyIIAWILE KAE . FIFAS R4 EEAIRuby gem, FRAT IR
FIHLAT o IR B MBELRAD , AT ASRAS 7 R8O HL N TG R iy . 2R mT LAARER PG A T
A LAFIFHWeb IR 55 52 AT 55, 36 T AAE S FP g Aeis o [l 15 .

TR 22 KT 5 M I 25 25 T Ruby FIRuby on Rails. Twitter s FF 45 /2 FIRuby SCER Y . 58
Ruby JG b R A= 7, Bl R o — e R 1 Wt . 205, fibfi1HIScaladz S T Twitter
MR o XSRS —, XTPuIF & — AT HER TSm0 S48 775, Ruby&—I THEHR
FHMES; B, MWIERRE UL, Ruby e ¥ @i Fa TR,

RS . A5 BAL% ( fail-safe messaging ) T B Ak 2L 4 1 BT
Ruby #1E FH &  ARAY, (A Ruby £ it J1 M EaR T A it . AR, TR ARIE SR,
K FHE 24 i 0 I HESR AT ™ JB i, SRMTBRAE , R A TR 2 /2 LUT 1 N —eBay i il ™ 1k,

@ FTEHIRUby R IR P s Egem, BAMFRFINEA S . 7EA AT LU gemdir &4 Bligem{d, 544 HIZL,
i,
@ AR At I B igemiRZ, LLNGeokit,
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BN — KA 2 EA LR . REZEUFOLT , Ruby A2 58735 I BT 8t 1] 14 i
T3, AR T IERARZ Al BT Y

252 ARz

TP T8 5 WA ST A N AR 535 . Rubyt A HRBRME, R, FATEEH PRk FE
A —2L 5 R

1. 48

Ruby P i K55 SRR, TEE ., Ruby 2Ok T, 7R3N g ser, LoREE & it
EMT10f%5 22 . Evan Phoenix S (1441 1 #LHILRubinius ] 280 SE 38 T HIED B 216 4% ( just-in-time
compiler ) ZiiERubyfCHi%, FHIX A7 S KBTS AE Ak rh R FH AR, DARTTIR LA A W] g
ZUEH . XX T Ruby iz A7 dOR U 5, PN Ruby B AR A% 2 2258 5 A J2 DL 58 il
Po ST, ZERE ST ] ER AT BE AR

Matz s 5355, S Ruby 228 T BGER T 0 RS, A EILE S FHEGE. RubylFj&
T RVFZRE (LIRS . T2 | method_missing® ), M0 T AT 4wt f b Tk
BEMIES o

2. FEFEEX R EmIE

T[] X G G A — N EE RS IR AR ST I — VIR 25, ST AE—Fh AR (il Se
R —FRINTR) RN b, (HEE, REESRAEREN., T, By hEeEiftgn,
XGRS L 0 | R E M, SIFrESL T, Ruby 2™ E R BIETE S s BIAMIENT,
T G 5 LT IOE AR R R T ARy, WGk T Se ARy . R3S XA 1 i fik
Rails AT A KN 4 ik G A 458 8 38 2 ) [ R

. KBRS

TN 2RI g SRR TR RSN T, VR RT3 e A At o 2 55 1464 7
SEIHH G o (E(H RS T2 2 AT N Y . FRS 2T iR it — 4= T 0. AT DU R A i 1
R, WPRIRE SR FNIDE (RTT AR ), XRuby>Eik, SCHLIDERLRMERSZ, T H A28
75, WL ANEIEHIDEF &ZRuby 2T . VIR MK R I Ruby %45 — AN IDETE 225
T, ARUEEHAANSHER 1

253 mEE*%

25 LA, RubyIRZCALHE BRI MR G, IRARA R Z A RBERYERE, AT
REGEnt, ErtkieEied k. B2, EiREXZRIT AT, RubyZ2—TIIEFES . X5
AN, RubyZ st A T R—H:, REJHEMR—HEERN M, Rl L FASKE,
WA, M ER R A RIIR , AIRIRE 2 Bt — IR/ N

O X HEMFREBA LI T, BUEARZAEH9IDE ( 4ndet Brainf)Ruby Mine ), EclipseFiNet beanst#A4 % i
GG
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o

FlARAE “BNBFEIAAL” @2 “BNAHLRET” .
——Ferris Bueller

JekINR—TFlo, MRuby—#E, lofEfS48m, fFFHAM/NYT, < FRl. B A, AT
i AHE, RSB A AT T, 15— Ferris Bueller® , {5 fx J 755 55 32 15t B3 Pl A AT
X, R |OMERELE XA, AR —i . FbrE—ie, RPTRESA Bl 14
5, EREEMERAT B —HE . At , TR A, RERASTTW . AT
I L JrFerrisfrifi, W2 22 1 FUs R TR

3.1 lofEf

20024F, Steve Dekorte ZH T 10ih 5, X4FEE MAKEWIEF#E—1/NE Mo, il Lua.,
JavaScript—F£, 1o —FRANE TS, XEWRE R XTEAERE 7 — XG0 2 il i

Steve—JT1H RAHE MNP LT, DMBESRE MR TAE . B som 2 5, JEAL
IR B EN ISR IE S, JEHEREIAS K, RKIBORRE /NGRS . — 2B Eaim:, B/
I A AR, XEEARTERE T o SR, 2 T2 0PER B, fEMRRIsiE L —2 T, W
X NEF RN EEYE, S50k A RN,

MA MR Z ot IX, AREC FHEIO/E M A R AL 32 & I A Rt i T ATE 75 R4
I~ o 10RO SEINA K vl e BT MR AL, ARGRA FIIF R AR B ) i Bk A A
SRR RS TR T S 6T, A 76 T Mtlo2 )5, FexiJavaScriptiz AT HL il i BR Ak 25155
(=T

O Ferris Bueller’s Day Off, DVDJR, Si#: John Hughes ( 19864F ), %47/ : MIFIAE BN SIS IRAI SR 2 7]
(19994F ), (IFHVE: AFHMPEA T CERAZENR), B—HENIKE. WA AT ORNE . e
WL 2w A Ferris Bueller, [FlZek Mif K —iikst, BEIGFASCESHAERINGT 250804, Ak
B2 PO e B TR, M b SRR RIS W SRR . 0% AR R T —F E RO R,
HFE R SR F M R ARR, WA R E, IR R Z R TR A % 3 5 e, )
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32 F—XK: HFW, BH—T

B 10554 WAL TE F I IOAN], AR EAE b i iAW TR, B () A Sl ag
ER, WRARATBATE LD IRAT, SEERESMAGER L, BT H O AERMAGRY, HE
TR SEZZ . Xallo—dky:, KM RIEREh LR RIT !

AT AR IR, HMoX 27, AR AR —Jif, Xl
A XR%EIE (iXidTGooglef¥ % “lo” M7 ) %5 S5—Jiiil, XA FWAINBERE DO, &
FAWA TR, G . MiloiHAIE A, , BRI 10ifih AR B 4
HRIGER, MR SR P — TR, A WA BT S AR TS, fEloh, T7
FOTYERE, HAERIMN A IR 015 — O B AR R 101X 1A F oA Ry, A HOE
AT AR T O T Y AT

FlORymHG, URALREROR HR OIS AR AT IR AT S, B R A il — Tl
170 KBRS R EUR A o 10 FRA TN AR —1] . WU B —T TR T RS .
TERBEF T, BRI GEARIAE R, MR DTTAEAERIXT G, BUAh, Tk fEH VR CIR
B mim Xt G Lisp. BAAERIXT 10RE M RFLE AR ) N Wi WO, (E T I A i O R
HBCHFIAR R E RS VRREAESS =K S oM RS D R IR R4, LA B R i LA A T L 3L
SAEI0 S B JC T ANTE

321 FHizH

N EEFT RS, JFHRXIZFENR . TEhttp://iolanguage.com ] $ #lofit B g, F#aIF 23 E
HEATon[FTIMRERS, ARG ALY “Hello, World” )7

ﬁo> "Hi ho, Io" print
i ho, Io==> Hi ho, Io

RS RER X B USRS AMENX SR . IRAE TprintiH A TATH "Hi ho, To", 4%
W ey, IR X AR MRIERE, IR R R AR A RIME .

FERubyH?, RATATEEA A T newBIHE—SBiX 4 o it L3, AT RABIEE—ASHT X 4 Al
Feo MO TSRS GE , ARTTE I S il AT X G BT G o BUAT X Gl A2 Ji 8 -

batate$ io
To 20090105
To> Vehicle := Object clone
=> Vehicle_0x1003b61f8:
type = "Vehicle"

Object/BMixf 4. HAilkikcloneliBid %, BRI — DR FATHEX AR B AH X
LML Vehicle, X HVehicleNZEI, WARHPREIEXI R, ©HREMNE, 22—

O B (BERAEEPK) Z P —He 5t Ve L,
@ fRAl L] Googled® % “lo language”, A

B R#tX &R LorraineMei(lorrainemei@gmail.com) £ E&ERRiR




40 % 3% lo

NET0object EAIKNT G . AT LIgke HVehicleffi—LEsc H .

Io> Vehicle description := "Something to take you places™
==> Something to take you places

X G A R R AT DA — AR AR G i S 36, i i B R 5 | BT — A ARBEAT LAFH < =
CAFERAY, XFHELLT, YA ARIELER, oS B — M WrT LU=, KRS
T, MR, o2t —A54 . FATRIABIE T —1-4 Fdescriptionffl,

Io> Vehicle description = "Something to take you far away"
==> Something to take you far away
Io> Vehicle nonexistingSlot = "This won't work."

Exception: Slot nonexistingSlot not found.
Must define slot using := operator before updating.

message 'updateSlot' in 'Command Line' on line 1
VehicleXf R LG4 T, W LARBUE A

Io> Vehicle description
==> Something to take you far away

HHL, MRAEMEE e — 4T R — 28 AT LM HE BlVehicle BATARE R4 7

Eo> Vehicle slotNames
=> Tist("type", "description™)

FfmvehicleXtg &% T sTotNames Jiik, JR [ T—MlEZ 5%, TTLIES], VehicleXf%
HHAHE, RELHIEA descriptionfl, (Hifg— Al fftype, (AT SAERA typeiX Ml .

Io> Vehicle type
==> Vehicle
Io> Object type
==> Object

PR ST, BATESN A (type ). BUFE, FROTEF H Rty pefli R E /R SR ab HEXT 4
RIS, Aid—EBiofE, EBRRESTRMA RS Pz ke EE N %

Qi 52 A 5 e il i % 42 5

Q X5 R —2l;

Q 3l & 2 T E ORI B 1 (.

REZ WIS T 10/ A AL, A ENTZARME, SR, XEUUEI KT, 8T
ok, FRATHAT bk

3.2.2 X&%. [BEBLFNLEARK

TEATT R, FATE AR AR T T E o 3 Ui— /N (car ), B Rt IE—Fh2gim T H (vehicle ).
RAEE, BATZITH S —MERRIFE4: (ferrari ) XF42, i HE &/ INRERSEH]? ani e
IXTRIEF , ARAT LUERES-UIRFBET
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32 H—K. #Fve, B—TF 41

P3-1  Fobif % geikit

M2, TEERIEF T, RATZ AT G B T AE E—/ N rh R RIR et R 2 51, 36
AT LTI —LEX G A TT. HoE, BIE XA

To> Car := Vehicle clone
E=> Car_0x100473938:
type = "Car"

Lo> Car slotNames
==> list("type™)
Lo> Car type

==> Car

TElOE S, oA TE I cTone s B & %45 Vehi cle 5B, Al — 44 hCarflfixt 4, 45,
KAl descriptionkik4Car:

To> Car description
=> Something to take you far away

Cari% A descriptionfi, Hitlos i descriptionil B &4 Cary)EEVehicle, IFAE
Vehicle TR EXAME , XHLHITorE 5, HEEHER®RA, K5, RAITHEREIES —H/MNAE.
Ak, AU ERES ferrari:

To> ferrari := Car clone

=> Car_0x1004f43d0:

To> ferrari slotNames

=> list{()

MR typefEEbiE T o RN, MKIRIofRE], HESRIN DIKRE PRk . Wi B7E
W typefli, S198) ¢ HERIAYSEA.

Eo> ferrari type
=> Car

BRttX£R LorraineMei(lorrainemei@gmail.com) 55 BEkRIY
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42 % 3% lo

B IO AR TARTT 300 R RA LRI AAR N E o KA 250 R AT RAHZA . N
FAZREAEAE, WSO R . VREEBAR A N AR XS X IRATIE, Wfok.
RFRBAA RIS, AR, Es-2/R.

Can

.
_—
(mm. w% )
1
(k. WTCL# R IR A bl
e
( =mi ez = N\

Gan ] |

F3-2  lodrffdkak

Lo A —FhARH L HIAIBLA] . MBREMI DL, DURS FHRIT R QR [Hit
loZx X B B typefli, MZEBIAYSZ MG LUNE FRITL, Wi B R i typetli, 2871
AU HE B Iofe e 5 S 4 2 SURAS Y T B

WA AR FE B AL, R RS Rk, QNI FE

Io> Ferrari := Car clone
==> Ferrari_0x9d085c8:
type = "Ferrari”

Io> Ferrari type
==> Ferrari

Io> Ferrari slotNames
==> list("type™)

Io> ferrari slotNames
==> 1list()

To>

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY



32 H—X. kFwe, Bi—T 43

W, XHferraril% A typelti, MiFerrarifify . FATRME W AMPLBBIMA L E LR
T PR XAy SRR S, AR AT, BT T A A R

fERubyFlJavar, ZEFRAIEN LR, bruce = Person. newiX 451 /1] A PersonZE gl
H—HrPersonXf 4, brucefPersonZ 5t &AL, — MEXSR, — 12, fElo
HHIAZXAE, bruce := Person cloneiX £%iEH] M Person)f G — 44 Nbruceft & i .
brucefllPersonffi/EX % . Personif &AL, KT A typelli, 1MifE HA 51, Personfilbruce
sEeMFE. N, WADREEEEIT N,

3.2.3 FHi&
FEloTT, ARVT LARRRAHBAN G s, SAS R T XA

To> method("So, you've come for an argument.” printin)
=> method(
"So, you've come for an argument." println

D
TIEBRNR, BB HASE R X G —E . RTT DIRICE 2R

Eo> method() type

=> Block
RESR @t 4, FRATTHErT LI B M E 45— 1
Io> Car drive := method("Vroom" println)
==> method(

"Vroom" println

D
WERFEAREE 70, PR SR
To> ferrari drive

Vroom
==> Vroom

EAMGEHR, RIAECZEWIA T oM CHZUS I, [T, REEIoM AT ., ke
B SCRAIFIN G o i N A IRIE 0 SR T =, IR SRR A A BB x4 o =T H
NZs, R EEMTRET .

AT Z 27 2] — NS o ARTT ASRIBURE P N 28, Tt B R it i, LT T XA -

To> ferrari getSlot("drive™)

=> method(
"Vroom" printin

D
WMAZAEAAFTE, getSTot 2 HRIAT KT R A .

Eo> ferrari getSlot("type')
=> Car

PRET DARIBO G 04 Jir A
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44 % 3% lo

Io> ferrari proto

==> Car_0x100473938:
drive = method(...)
type = "Car"

Io> Car proto
==> Vehicle_0x1003b61f8:
description = "Something to take you far away"
type = "Vehicle"
XA LR A R E il ferrari MCarf i Y, i H B T A% E, XHEAE/R TENH
H e SOl
Lobby & F 425, W& THAMCmaN%. BATRA a1 P TrIra e, L
LI XG, 2 #TELobby 41, 4R s :

Io> Lobby

==> 0Object_0x1002184¢e0:
Car = Car_0x100473938
Lobby = Object_0x1002184e0
Protos = Object_0x1002184e0
Vehicle = Vehicle_0x1003b61f8
exit = method(...)
ferrari = Car_0x1004f43d0
forward = method(...)

PRAT LB #exi ti)SZEL . forward, ProtosifA Ffi]e Ly HABA VG .

JR AR AR AT, T T S A AL A LA I AR S«

Q fFE EHEERT S

Q A 5L ZMEHE;

O REAIGAIE LIS, TS e i R A X4 5

Q XME S e,

Q XA,

O MEEXS (BRETENE);

Q W EGR RS AR, SR A R 8

Q WX IEEm N R, e SN R R A O R,

ZEANZ RIS YREEVT LB L | AT ASCBATATAE SO0 52, T ARBAE A T— e A 2 52 24 1)
JUHRE. ANid, VRESC R T A TR —E S

3.2.4 FIRFNERES

lofd & T JLFPZRAIRIEE S o B3R (list SRR BN QA FFHES , A 9 3R A I AL Li st
X4 TiMapXt G4 E X i AL, AR (map), QnfRIRuby LS F—FE, FRATTLME R
XEERIESI
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32 H—K. #Fve, B—TF 45

To> toDos := Tist("find my car", "find Continuum Transfunctioner™)
==> Tist("find my car", "find Continuum Transfunctioner")

Lo> toDos size
E=> 2

Lo> toDos append('Find a present')
E=> 1ist("find my car"”, "find Continuum Transfunctioner", "Find a present")

loTE R F R A —Fh s 20 Hobject X Z42 41 istik . BREIEE AT LS AL
AR DIEFN . T strik, FRATAT MG N A il i B 51 3%
Eo> Tist(1, 2, 3, 4)

=> Tist(1, 2, 3, 4

WRAEXSFN R TE 2, AU RAEHAEESAR (g ) 03, Listxigdifft
T A ETAE
To> 1ist(1, 2, 3, 4) average
E=> 2.5

Lo> Tist(l, 2, 3, 4) sum
E=> 10

To> Tist(l, 2, 3) at(l)
E=> 2

To> Tist(l, 2, 3) append(4)
==> Tist(1, 2, 3, 4)

To> Tist(l, 2, 3) pop
E=> 3

To> Tist(l, 2, 3) prepend(0)
==> list(0, 1, 2, 3)

To> T1ist() isEmpty
==> true

loff) 53 —Fh FEAE G EMap Xt 4 . oyt st R Ruby U ES 22 . TSR TE R, R
WHAPHREE, WAL T X FE

To> elvis := Map clone
E=> Map_0x115f580:

Lo> elvis atPut("home", "Graceland™)
E=> Map_0x115f580:

To> elvis at("home")
==> Graceland
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46 %3% lo

Io> elvis atPut("style”™, "rock and roll")
==> Map_0x115f580:

Io> eivis asObject

==> Object_0x11lc1ld90:
home "Graceland”
style "rock and roll”

Io> elvis aslList
==> list(Tist("style", "rock and rol1"), 1ist("home", "Graceland"))

Io> elvis keys
==> list("style", "home")

Io> elvis size
==> 2

B — T, RS REHFIoX ARG — IR B e — M E0E TER
R L, R IoWR IR X SR A 20 5 5 (EAREE s AL Xt GOst Al #A

WESRHE T XL AL S, MR RBT N4 XA T A Ao h 45 . (AfE
RPERI SRR, AN — T AR (.

3.25 true. false. nilLAREfH

Loy Z& B A AR AT () X G AR R R g Hh T —LE 504

To> 4 < 5

==> true

Io> 4 <= 3

==> false

Io> true and false
==> false

To> true and true
==> true

Lo> true or true
E=> true

Io> true or false
E=> true

TIo> 4 <5 and 6 > 7
==> false

To> true and 6

==> true

To> true and 0

==> true

XEEHRBLAT AMER . AL EER . FIRuby—FE0Etrue, MAECIEF M Efalse, A,
true X147

O WL mifti%asObject ik,

BRttX£R LorraineMei(lorrainemei@gmail.com) 55 BEkRIY
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32 H—K. #Fve, B—TF 47

0> true proto
==> Object_0x200490:

]

Object_Q)

= Object_!'=0)

Lo> true clone
E=> true

Lo> false clone
E=> false

Lo> nil clone
E=> nil

XA A ER T true, falseflini 1HBZHAM] (singleton) ¥, XFefIsEfTEd], & IElH H
RGN R A, ARSI — S IEAKE, RAT LMER R X AR EE [ R A .

Lo> Highlander := Object clone
==> Highlander 0x378920:
type = "Highlander™

To> Highlander clone := Highlander
==> Highlander 0x378920:
clone = Highlander_0x378920
type = "Highlander™
FATH A EE X T clone)iik, ikBEiRFIHighlanderX % B &, MiASARAHAKE, 1HiE
KUTER G ] EAL s, B FikobjectXf 4, BULE, IR HHIghlanderXf R, EHFT>
AN s -

Lo> Highlander clone

==> Highlander 0x378920:
clone = Highlander_0x378920
type = "Highlander™”

Lo> fred := Highlander clone

==> Highlander 0x378920:
clone = Highlander_0x378920
type = "Highlander™"

To> mike := Highlander clone

==> Highlander 0x378920:
clone = Highlander_0x378920
type = "Highlander™

To> fred == mike

E=> true

© AR AR I A BT, BORERN A VR — DX RIGIFTE . XA H 2, IREmHRR
GUAULTTE ARG, MIASERRIHERR [ —ASB R R, =T TS . B RS i & A
EQIIIS
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48 % 3% lo

XHEIATES], HighlanderX QMK TIEAHER . HURATIRE], X RFL—K
AR

Io> one := Object clone

==> Object_0x356d00:

Io> two := Object clone
==> Object_0x31eb60:

Io> one == two
==> false

XA, AT MBI —MHighlanderXf 4, BUK, 10 ISR T —LEfERE, (HX T
BN, o ITE BRA L NER, ARy —Fh i BRIk . FEIX—/ 54,
FA1a D 7 REE BELE, SR, FROTEF A T A 58 ill— LAY 55, o
X clone Jy i LA S BLEA]

RUEINL, ARIBEZ NG . AEM o2 Z AR, RACEIN, BT ITABIIES .
Ruby—#¢, lot gl NZRSSM  FRILF ] AMUSE X 4 E R S, SRS g SGX )
WA R R WA SRESN . A T AT, AR] REREA A7 Bl 220y S

Object clone := "hosed"

R 5 T Object Effclone ik, FTLAMRMITCEEFHEIAEN 4 1 M H., XFMEHLTCHE
BR, REELIEREX AR TE, (HE, JRET DS — 4 A b 5 T . BESR
WS R FEARIZ AT A R &R, SR E TR 7 (domain-specific language ) Hifi %
SRR TR e f A aT LT o (EARE IR A R e iRm0, FefT5eRIE T 10 B 1)

3.2.6 Steve Dekorteif ik x

Steve Dekortef& [H4x 1 X B— 24 S r I, fhF20024F & B T 1o, AT FsE A= 10/ 22
IR iEAT TR VT o

Bruce: 1744 ZFH Klo?

Steve: 20024, 3% 4ZDru Nelson& 1 7 —11=#Cel ( %SelfiEZ" B % ) ¥iE3, &
HE ) FIIE— R E I, RICFRATETE T HEAIERELARE, R EH LA ML
B, TAKRAEFBT—111730E S, R ZIFIEMCelty BAHLE . KT 77893E 5 AR
AT o,

Bruce: R& # % € — &7

Steve: #HAPEC R F— B EAIEL, XY TEMBRAMT 244, RTAREFL

@O Selfif F e — 1T F AR . & hDavid UngarfiIRandall SmithT-19864F 74 it 4R A 7 Bl /R FEHFFE bt ( Xerox
PARC) TAERFUF R, JHAE—4F 5 PN AR 2 TAERTSEEL T i ikt . Selfifi 5 im 1Sk iy Dif
&, fuffJavaScript, lo, Cel, Lisaac%s,
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32 H—K. #Fve, B—TF 49

KB T AR, BAAGIDER KIF, 2% 50CE S B A fe AR 2 AN, HbR
BAREEREAMN., (%HH. SteveACiES £ Tlo, ) mARAMEA o I1E, hRLHEEILE
FREFFET .

tededt, RREHEXRE (depeople select(age > 20) map(address) println) , 3t
BB A F R T AR T M 4, EARARE LR BANI R, BRFMNGHIE, RS
Fe bk T ok

I R AN FAIENL, CEHEF LR EMR, RT AR — 8 ZILX 1145 T & A2 L &
75, KA F B BTk 09 ik TR T A ok, 1R AR S R FRIRAT A,
T R TA K By, AR 2 By TT 750 53R, FAF I, B A AR T A A0 R BT AR B e F4F
[0 [B) A 4w it

HEE, HAiEd s TR — kB kR, X7
TR T L LA AR S 0B R R 5, AT A
F, ke AT,

Bruce: lo# &k 5 R ?

Steve: 1089 R EMTHA LT @A S FILARRERR, Rid, lopLdr@mihikF
A [F=: W42 (coroutine) . FF E4HF ., SIMDY L FE], X dfkiFlotart TR R AAELL
B (BAEEFIHFARIESIMDG BZ AT =& ) ph B RS EWRTF S, R 2 RACEZS S
By, B4,

lod 8935 ik At i e B R R E B, X — &, RALBRA M, K, KIALisp
LRI T BRI, B iX 2 TR . SNSRI A A Tk XA, R, #A P A
B — 23R 0M R AR Y, (BEKXSHELT, fnFsadni Sk bk —%

Bruce: 7 SEFRF= &, IR AT By S AF A B lo L AT 47

Steve: Xk, KRUTHEEAEAEX TlowyFE, wieAELE L, AR BREES,
ERAVEG TR AIE S, RANHE NI LA, WAEET —4% FloMiEF,

BRI B, BUEIZIRE—SILT o ARATDVERHE RIS, fEE 225 0 N 250
—T,

327 E—XHERMNZFITHZ

IREEES A IomABRINE . VRALE T 1o FEASRIE . 103X [0 5 46 A1 ] B R 1
%, ARAT LU R ek AR TR TR S A B e A LR . Mok, EEEKOILR
AN FR ] AT . AERCEEAROL T, XM R AT TR A 7 32 XUk el 14 Ut RO TR A T i 27
MESE o

IR — LAl o BRARBENTRIA IS AZ , ARULHIA D2 S TEIR A A5 R SR AL A

AT FIMG AN BARAETTE S BRI,
F, BT ENHEERSAS, BB TR

O Bpepfe 43 Z 3% (Single Instruction Multiple Data ), JE7E [Fl— i [ 22 A FE A7 R — 35 484, St
I HbrE A
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50 %3% lo

BIAMRI], REHGEE AR F, BB X SEiE Tk . S 1o, REYTRNC 2 Firkgn
VER—28F A, R ] TR R REE 1 -
O FffLAABETE
O HfFEHEE
O B
O HARE

3.28 F—XB3

UORA R o FTORNN, 8RB R ASTHMAA L RME, Mo & SURZ T, Fogdt
WARHIGoogled 2 “lo languange” JE4HT .
%

Q — Lol il Al

Q — AT T S 1okEIX

Q A Lot L XU HE R

b

O XL1+LRME, SREXTL + "one"sK{H. o/ 2EAAE5HAL? FIAISUE SR IIEZE

0O 0 trueif/Efalse? 2 FAF R trueifjifalse? nilEtrueiffEfalse? FUALIESL
PREVE S o

Q U] 138 A R TR S Rl

Q=(%%) :=(8%%%), 1= (B5ES%S) ZAAMXH? RSEAAE
Mefl?

i

Q MSCFHET I 7 .

Q AEfENLAPR, ATz e,

A6 L A s R AN AL, PRAR IR )81 T 2

33 FEZ-X: EBXE

i 48—~ Ferris Buellerlf! , 7EAR#BHLSEHL, Ferris Buellerix 4 1 & T =g A, B4R
SHRACRZMANFERE . X T 2R R R RN B, IR AR50 | A
JETHRRL, FrL B se BUE L T —, AnRpcf Javaly sF HEWJava, IRAMRE6Ers
ANZANE—— R AR 2 g5 . Mavatt XK, BuellerfAIRExk, & 53— Mt
A FN T 10, fRAg B o —SASE 2 GE , XREARETE R oS K8 F) o IR TR
PerlJAIA T 5, AR AA/RKAME 2 F X Bueller ALK, RO HHBIAE] T H Y. QR — mEy
W, (AN A AL ICE, AR ALEHIIoN, IRBLLRE RIS — T A C AR, A —Le5k,
TESE KA, AR ZE T B A T o AR AINE S A DT M o
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33 H=K: FMHKE 51

3.3.1 FHFEIR

Lo T SR F B e SE LI R B At bl . IR, BN15 THE LIS, (Hib
KA SMEEE, PV A ZEEER . B TCRRIEMER ., JRAT LUHZCtri+CrHl e
To> loop("getting dizzy..." printlin)
getting dizzy...
getting dizzy...

getting dizzy.AC
LoVM:
Received signal. Setting interrupt flag.

FEAT A T R G5 H R, EFR B A R Z L, At — B, A 2B AR A LS 4
L, HetiwhilefE3h . whilefERa A — DR — D HPRRIERIH R . 10, 25w
OZNGITESRERS RS2 b
To> 1 :=1
==> 1
To> while(i <= 11, i println; i = i + 1); "This one goes up to 11" println
1

pl
4

10
11
This one goes up to 11

forfEI M REMEN IR . ForfBIRFA — TGS . — DIIRIE . — DR E . — ATk
PR DA — MR EE TR
Io> for(i, 1, 11, i printiln); "This one goes up to 11" println

1
2

10

11

This one goes up to 11

==> This one goes up to 11

AT DI s i, R8T XA

Io> for(i, 1, 11, 2, i println); "This one goes up to 11" println
1
3
5
7
9
11

This one goes up to 11

==> This one goes up to 11

O 7ERYE3.3.3 k],
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52 %3% lo

SEBR I, R S RN RGNS RE LHEE N EESEUR For G EE 4S50, SR,
Lot SLVFURB A SN S48, X B UBETT (8, (H P B A g s i VR A ARt , BT LADAA 22 N FE 3
Io> for(i, 1, 2, 1, i println, "extra argument')
1
2
=> 2
Io> for(i, 1, 2, i println, "extra argument")
2
==> extra argument
R —FMEMLT, "extra argument" &4 RIFLSCAVEIINSEL, MRARA L. MigeEss iy
Blrp, PRZPE T I ER RS, X R S T SR AR S T — U B, "extra
argument"BL7EAS AL TIHES4L, MBS AN TIREH T printing QEARXATIE AIRHEAE
— IR, IR loR X AL e X 2SR O . ARG, A MRS e, 104
TWHEME, AR AHRBESE TR,
i PRI AR DL RO TE P, B Wi f(condition, true code, false code),
MM RERT, ZEEE Ttrue code, BT false code:
Eo> if(true, "It is true.", "It is false.™)
=> It is true.
To> if(false) then("It is true™) else('It is false™)
=> nil
To> if(false) then("It is true." println) else('It is false." println)
It is false.
=> nil

TERS LS AR T I 42, Fifl, ROTEMATIT L H OIS EA,
3.32 ZEH

BRI RS 0, RZ RS WAEE 4 R T HERE . e R mE s
ROTEE, BB T /7 XA, TElo, ARFT DL EHER B RATER, TR

Lo> OperatorTable
==> OperatorTable_0x100296098:
Operators

0 ?7@a@a

1 BT

2 % * /

3 + -

4 << >>

5 < <= > >=

6 e =

7 &

8 A

9 |

10 && and

11 or ||
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33 H=K: FMHKE 53

12 ..
13 %= &= %= += -= /= <<= >>= A= |=
14 return

Assign Operators
1= newSlot
:= setSlot
= updateSlot
To add a new operator: OperatorTable addOperator("+", 4)
and implement the + message.
To add a new assign operator: OperatorTable addAssignOperator(

"=", "updateSTot") and implement the updateSlot message.
AT LA 2, WUE (assign) 20— RSB RAT . s BT e B RERIZE AT LS
%, SRR E PILHEEIRORIZ AT B WRPWTES] “+7 JeT “==" KM, XAURNX
RERERER]. HH] “OQ7 WRABUE XML . FATITEARE L—A 8z B fxor, AR HA—
NSHEONE, Wixorik[ltrue, EHMRFIFalse, B, RAHEXNSHAFRINEZ TR

Io> OperatorTable addOperator('xor", 11)
==> OperatorTable 0x100296098:
Operators

10 && and
11 or xor |
12

PRAT AFE B M AR LA M B E BB AT . #Tok, FATEX truefiifalse iR il
S xor T

To> true xor := method(bool, if(bool, false, true))
==> method(bool,
if(bool, false, true)

D
To> false xor := method(bool, if(bool, true, false))
==> method(bool,

if(bool, true, false)

D

XCHLR T RS T B M T 2R )55 28k . AT TSR B AR T o TG, I AT T
HABHREE :

To> true xor true

==> false

Io> true xor false

E=> true

Io> false xor true

==> true

To> false xor false

==> false
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28 FFTR, true xor trueZx#lf#t true xor(true)., MiZANHEEAEIANTTIE, HiE
THB BTG, LA AE R g faifeissk .

EZERAT A —K, BITERMEMEEAAR—M. ENSBIHEIETT. /R LITE
34BN, BE, REVRIWEREMFARC 2. T, ROTFE2THE
HATHE, VREEREIS Aol SEEL A ORI A5 .

333 HR

HERGIEARERN RS, 1of S —07 STkE B B R sl T/ IRIME, flist: “Bruce, loth
BAANRVGRAER AT, B LP—DIERE R IARIREE o0, SRR T RS
BZMPRE 5o, —VIFWHEREE . B, —UIFY A 0B R AU 2R 238 o 8 R k4
YRS B R A F D, H B RHE—I 2 CH BN EE T o /AT LAl B AR AT ek
PN BT T8 S A

—MHBH =R kik#E (sender), Hbx (target) MZ%(arguments) . fEloH,
HE M ARE KEZE AR, )5 mBRPTiZEES .

PRAT LU cal1 7 i AR IS S G5 B ( meta information ), R, FRATEIERE X145 .
— AN AR B AR % £ postOffice, —MEAEIHEMZHE A Emailer,

To> postOffice := Object clone

==> Object 0x100444b38:

Ty nac +NEFL=
1U~> pUSLUTT I

==> method(
call sender

)
T, BIERRH BRI AEA

To> mailer := Object clone
==> Object 0x1005bfdal:

Io> mailer deliver := method(postOffice packageSender)
==> method(

postOffice packageSender
D)

A — M H—deliver, % k% — 1 packageSenderi§ H %postOffice, PTE, A
BT =R AA LN Emailerti 4.

Io> mailer deliver
=> Object_0x1005bfda0:
deliver = method(...)

@ FriBiseg /e MR RTS8 IR+ 2 3XAEAYTE 3, TR R K AR AT AL R R B 45 5 1B 1+ (2%3) ¢
IR ARADEIEL, (B TR, — M AR B AR R 4 = RO RIBEIUT .
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WHLEDE, deliver i@ Ak HEMXT SR, FATAFT AR E R, BT X
To> postOffice messageTarget := method(call target)
==> method(
call target
D
To> postOffice messageTarget
E=> Object_0x1004ce658:
messageTarget = method(...)
packageSender = method(...)

7

AEE iR, RIS T LIE, XEBHREN s postoffice. FRATERESREURIHE £
S, WFFR:

To> postOffice messageArgs :
==> method(
call message arguments

method(call message arguments)

D
To> postOffice messageName := method(call message name)
==> method(
call message name
D
To> postOffice messageArgs(''one", 2, :three)
==> Tist("one”, 2, : three)

To> postOffice messageName
E=> messageName

ALUL, oA AP REHBRIHATIH B RN % 5 T RAYMIEUE . lofriH3aH R 7

KEBITHE T AR SEAE Ak L a8 . 285BIk 00, Javai it B S8 EME, R
ORI o oA 1ofZiB RS A SR RS, PRS2 E X BRI . S8bs |,
PRAT LA B S B 454, 48— TFlofyif, HIER &1 f(booleanExpression, trueBlock,
falseBlock) . fRUMRIAEALF LI — 1 unless, ST IETTRESE T IAIXHE :

e B L L L R LR R N ) 1) B ST R R R P IRy

call sender doMessage(call message argAt(2)))

)

unless(1 == 2, write("One is not two\n"), write("one is two\n"))

XA/ MRS, FTLAE NI E . AT LK doMessageH 4 Sl T Ruby eval,
{HEEFLRE—2E, Rubyf¥evalfEF4F 8RS, MidoMessagenl HATIEREINE . lo&XHES
BOHATHERE, (B SAER S0 FIA T, AT [ X RIE S, MRS i TR ST
SR, QSRR IS, SRS HEENTRYR MHME R ERR b (HAE oM, ST AR,

R U Xt L westley & 1% 14 B princessButtercup unless(trueLove, ("It is false"
printin), ("It is true" println)), WHEFHAW TR~
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(1) XS westley kit I —4KIHE ;

(2) loHUF e fi eI B LA S 1R 3¢ Gy &k . Bs. TR ), JREHEIR I

(3) BLTE, princessButtercupXiHEKIH. B¥ Hunlesstl, KHitklolt# FAEE ( prototype
chain) 1] F48%, HZEHKHunlessiHENILE;

(4) loJF iR tTunlessid B . B, lothfrcall sender doMessage(call message
argAt(0)). AL AT{LfE Hwestley trueLove, UISEARE T (A FH )Y VX B, R
3B, westleyH —"MtrueLovelyfl, I HiZH1{E Ntrue;

(5) BRARIXIH B A E Fal se, IRFRATTHATER =M, iZ AU HAL A westTey ("It is
true"” println),

FATHA T (oNEHITSEORITE LB unT es sEE TS5 AR [BIE R o X —EAEK
Hig K, @45 Mik, WEFED T ROSE—il: BRI . %55 —2 R
T, TSR G R — MR

3.34 5t

loffit T —dH R Tk, W X ETr ik, IRRES B HX R IR et A Rt
MBI TPAXTER, I E B R R ) EHEE, R ARE]— 14 HancestorsiTrik:

%f(pro%btype = Obﬁect,

writeln("”STots of ", prototype type, "\n------------——- ")
prototype slotNames foreach(slotName, writeln(slotName))
writeln

prototype ancestors))

Animal := Object clone
Animal speak := method(
"ambiguous animal noise"” println)
Duck := Animal clone
Duck speak := method(
"quack” printin)

Duck walk := method(
"waddle" printin)

disco := Duck clone
disco ancestors

(D The Princess Bride, Hlit T—3 5448 iR HE R B RS, Hbh 5 3= AN 08T A Westley, ——Hi& i+
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KB AT AR E A, B, AT T —MAnimalJ5RL, I ERIE T — M speak i vk
HIDuckSZH . DucktsEdiscolJE . ancestors )y PefTEIZ T4 JE I (il , SR 5 L AE R |-
Flancestors ik, ifE, —PXRTUA LI EA, (HX BT R —AN ARSI
THARE, RAEEITE B object AWM AR Z R Ik Ti#H, i2fTio animals.io, i
AR

Slots of Duck

XL IR TR Z N . B X REA T, X L 5O AR X 5. 7EloH,
AEBRBLI 5y PN ER Sy o AERB R BRI 5-rh , ARILEN T BN . MRS BRI, B R
FIXFRAHE . JXLEHRASALA R

3.35 FEZXRHEMNZFITHA

ANRARERTS BVERE, 55 — RIS RIRIERY — K o IRXT 10F) 1 il N8 27 E SCRY Y 261755 Bl
P RESEIMEEAAL ST Ko IRS 2 T AN AT AT . %E SO7Ik . SRS . B EA R 25
Ho FENHEIZRAT P, o sz AT S . — @ ZHEIOMRFFIH . BN miE—Lifie
lo, FFETCHRBEMIT R 2 (M AF RN, URYE X235 1 00 (8 A B8 A R X BEREA A

336 FZ-XBE3J

e

Q WIS AU G, BN EEEZaiiA-gz m: 1, 1, 2, 3, 5, 8, 13, 21,
PIbZEHE . H— MR LAY . XEFib(D)SHFL, fib(4) 2533,
WRARBE B I G ER R 5 Hioke, B LAIREIIMINsy.

Q RN T, AT s A /R [F10?

Q G, 8 4e8ed F i A 5o .

O XFFNFIGIN— %4 AmyAverageIili, LIRS R BT A T349(E . iR s R if
BFESEAEM A7 Cnas: WERIF PG AT — TR, W= — o4 . )

Q X 4i5RE AR A dim(x, y) ITE A — M y IR SR LN,
HAGANIIFREAXDICER, set(x, y) FEARESIRTHE, get(x, y) ikl m
G A
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QimagE. 55— ERFE, #15R5)F£ Fmatrix get(x, y) 5 EFEIIER
(new_matrix get(y, x))H5E,

Q fEAEREE AR, FF ST e O

Q 5—1 R, A0S, B—11 ~ 1002 BIFREHLEL . WRIRIEZ A, 7TL
RN Z )G, PR R TR /INT .

34 FE=X: WEHTHZEMFTUWZH

FIYAE SR IoRARE: H LB O AR, Hid T =25, BEREGE A CBR
SR DL, —ERNoRF AR BT YK, S A SR RIGEAR . ot
R FerristEf b . TEREERZ P | LEAE WA TS BBt —— B S E VR A B BT B Ut
B, RHEEYIIHE S o, AR T HA AR —H—T 1 5 0L B 287 N aE

34.1 SESEIES

JUFR—AHERAWT S 0B A, FRAXT B AEDSL)T 1 BY5R K AE 1AL 1T, Jeremy Tregunna
oS A% O BTRkE , M E R, HI0SEPICIE M — A TR T 41401 710 | it A5k
i, XAITFA S TIRE T, Fikleremy & T 5 — AR A E WL AR AT—L3 T —Fp
R HL G S TE TR AP,

tetn, R TR RS S

{
“Bob Smith": "5195551212",

"Mary Walsh": "4162223434"
}

I MNRWITEARE, HhRAESEBNAWR . XIFRIITEL SN XF1#
AR . IR T ERE S — A REE PR RDCR T, SR 5 R s) R 412 AL
o] B EEHE . HIRMTSRASTHEX A, 52 A0, 5 R MAR R ofd R g
PR Z . N T ReMENX A, TR ottt sl M ez )m, 1Al EIraI#R
FTEEIERRY, I HARYE 2 F= ke it s #ok |

AT Jeremy£E Chris Kappler (i 24ATMRASE 0, BHT 7 IRSEIHICES ) BT, f#%
PRI — [ L I -

curlyBrackets := method(
r := Map clone
call message arguments foreach(arg,
r doMessage(arg)
)]
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D
Map atPutNumber := method(
self atPut(
call evalArgAt(0) asMutable removePrefix("\"") removeSuffix("\""),
call evalArgAt(1))

)

¢ = Ei0lp with({ "nhanabhaook
S = il WiTn

+

<
rt
(W)

phoneNumbers := doString(s)
phoneNumbers keys println
phoneNumbers values println

XL LU FRATT S i Wik A AR A I S e e, (BARE S HIE T H Y BEAS BB 2 A
Zo NHELEFRATRMEIE

DperatorTable addAssignOperator(":", "atPutNumber')

IRES ISR —AT7, BTN E T o BEB AR e, HEAEIofUid i)« 7,
loff B4 atPutNumber, X IEARERIE, - SHEAK (P RFAH ), £
NESEOEE, XFE—X, key : valueilifi# HatPutNumber("key", value)., ZkZFE FiE
IRV
curlyBrackets := method(

r := Map clone
call message arguments foreach(arg,
r doMessage(arg)

)

r

HEIofUilE] 7RIS ({3), HBFsMamAX N curlyBrackets ik, TEX %,
TN T — =g, R, AT S831Tcall message arguments foreach (arg,
r doMessage(arg)). XA CIECAYEARRSE 1! AT EMEHREE

MWERIGE, foditcall message, EIERERIGSHIARER /ML, A5, Hiforeach
A AN R P SIS, X TR A F RS, $dTr doMessage(arg). fl
m, 55— WG S kAT I r "Bob Smith": "5195551212", i T 7EIRMEMF P2
atPutNumber, HILEHSTr atPutNumber("Bob Smith", "5195551212")., FHEIR(IKEHE
IO ET

ap atPutNumber := method(
self atPut(
call evalArgAt(0) asMutable removePrefix("\"") removeSuffix("\""),

call evalArgAt(l))
D

W0, key : valuess##fiatPutNumber("key", value). TEFATMFIFr, HEEF
FRER, FrABE RIS Ag B AN 515, FRATRIES], atPutNumber H27E HiR (Hiself) I
WH T atPut, HE—NSENGI5 20, HTHEEATTAER (immutable ), IR T Z45]
5, AR e —A AT AR,
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AT LA TR B A «

:= File with("phonebook.txt") openForReading contents
honeNumbers := doString(s)

EhoneNumbers keys println
honeNumbers values println

BURIOTEIEAN R ARA T . IRATEL L PR A, 7R R A4 T84, £ L
B, PRULE) T ILASETIZE . doString iR AT LIS S ERAE M 1085, File2 5304
RHRERL, with$gE T 3O IR Bl— 314, openForReadingf] HiZ sC4- I H AR [F]
IS, Micontentsik MHZCFRINES . ENTHEGTE—IE, XL nT DLz HH 154
FFH R AE A 10185

R, RIGEZESLT WG, B —17"stringl" : "string2"#B2i b imap
atPut("stringl", "string2"), HLIESASMBIIRIXF 4T . XFE—K, 7El04H, BT
PRAT LAREC T A2 AT L SO ALSDSLINAF S, BRI, M FR O W i DSLI R 28k T

BAE, VRGHETFGEI Faf E lomiE . B4, PRIGZUINM LS 07 A We? 76 F
—/Nyirp, FRATS PRI A

3.4.2 loHymethod_missing

e 2] — Nl . Object EALE & T AL BN BAL B —VITT . MR B R R A5
IR, XG0 58 BT 9121

Q) HHEIA S, XESHOLIHENES ;

(2) KBGHB WK . HirfERES ;

(3) 2= B AR 1 B T8 S 44 AR U 5

(4) WNSFAELEAE, 3R AR Bl A i

(5) UNSRAEAAEAE, WIHEIH B L R A e A,

BRI FEARG RN . — kU, BTSSRI EkE

EFERSEN T, IR Eea 3k m . #ii%Rubyfmethod_missinglikE, ARt n] LI 1o/
forwardiH BB R, (HSOREAS I XUBS ZE 0 R — 2k, 10T 28, Aol s forward dofs ik
5 NObjectIRIFIEATT I . IXA mAG0E = 25 N2 B[R] P 42 =AW/ N7 o ISR RE R AT
REZIRTCE, MRFJEM-FHE T, ATk X415,

XMUEXTEE AT 25 b i e b 775X, (HHEIA E S ANEREL . R T ED, /)T
PSR, Flof Uk 2R XMLEHE

R ANARAEFE T T A B -

<body>

<p>

This is a simple paragraph.
</p>

</body>
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PR UL FE «
ody(
p("This is a simple paragraph.™)

T LA ERRELispML . FA 41019 Forwar dAb KT T, SIS BLATE LRy )5
% (missing method ) —#¢. N HIZ: AL

Builder torward := method(
writeln("<", call message name, ">") 3

call message arguments foreach(

arg,
content := self doMessage(arg);
if(content type == "Sequence”, writeln(content)))

writeln("</", call message name, ">"))

Builder ul(
1i("Io"),
1i("Lua"),
1i("JavaScript"))

FIBT— Tk B U . Builder i BURACH AL LSy B85 T forward, AT &
Jrike B, EATEH—1IFEEE ("< ), SRJa, RATHE T — 8BRS . anask il B2
FRER, o2 BRI 31 (sequence ), FTLABud 1de r& B iZ Z45 HR 4T EN H 3k (FTERREAAE G5 ),
)i, BuilderfTER—EEbRZE ("> ),

it SRR S5 A 8 e AH A -
kuls>
kTi>
Lo
</Ti>
kTi>
Lua
</Ti>
kTi>
JavaScript
</Ti>
K/ul>

HASZ, LispMLA LIS IIXMUA Z R e, (HX iR 2RE TSR3 . RATLL
5E A —AN oA 4k A2 T AL o Bud Tder R BT AT SEAEIE IR A [RIFEROAT o IXAE—2K,
I LA CAY0bject 5L, HLUIXASHT G o SE A E A A, JRe T DU loiE A Al —1]
FNOA T SRR BTG F . H2, G LI E0bject IR HlHIXT 4 .
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343 #H%

lofgAEw Ry IF & 2E, H B W a5 L . actorFifuture.,

1. iz

PV & R, B R AL T HERRN A shHESE R Z PAT PSR IEEMRAR S A
ZAANH O pREL By el dARS H shEEE Y RTabRe, e A, 21 ) — i v,
AR BRI Lemkea, FRAT LISl A S, AiE kR Fifuture (FSETHER ), FESIRENT,
A BLBEP AR, 20T, %ETNERTF:

yield
"No more rhymes now, I mean it." println
yield)

fezzik := Object clone

fezzik rhyme := method(
yield
"If there are, we'll all be dead." println
yield
"Anybody want a peanut?" printin)

vizzini @@talk; fezzik @@rhyme

Coroutine currentCoroutine pause

fezzikHlvizzini#fir A UME, BRI ICRM0bjectIF], A1 5H Al % talkflrhyme
ke B AIT, Hyieldi B TESa i RIBL H st A 4 7 — Tk )G —1Tipause
REESER A S0 BT8R, SRR R IR RR)Y . MMELE T X 75 2 2155 SRR AR DLy 28 i 330
K. HAXAIRGIFET, AT UMERN R RES R 5 e s (read poetry ) {155, 14
T THXRE

batate$ io code/io/coroutine.io

Fezzik, are there rocks ahead?

If there are, we'll all be dead.

No more rhymes now, I mean it.

Anybody want a peanut?
Scheduler: nothing left to resume so we are exiting

JavaflIEFCRYIE & M I AP #n e & X % 154 (preemptive multitasking ). f/RHLX
FhIT A SR FA] ASRAS RIS 25 ST, BP9 — AR, O IRATERL TG & ATk, K
Z A BAEAT BB AR T L AN AT BEXT A TR, MR —FE T FIFDME, N AT AT
DITETE S I AR . Hean, J3An 2% 7 I T LATE SR IR 55 sl o I SR il A, TAR
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AR AT DATEAL B 5E BRI Hh ()7 it R 4

PR R S A S S (Wnactor ) AYFEATTE o RAT LidactorAl sl I & i, &
ATDLVR LT B, . AbTETY DL B Hothactor, actorf22 it AT B2 & . Elorh, actorfl#i 3|
IR ECRI S L, IEF MR EEAS T A £ ANTH S

T, FATHZRE — Factor, RASHIEEE HRAAS IR BRI L.

2. actor

MLLFEALL, actorfs & H KIS, — P actordftZe H [ B IRPIRZS , I HLm i s 2 i 1)
IAZ 42k HoAtactor 1 22N AR AT LAASAZ BRI e 28 3 IOIR 2 o SRR D) 32 BIWPR i 4 1)
FER B, FAEX R, NSRS ERRE R A AF O, T RE S8 ] T () 5 S

OB NZALAE T, &k A BT R gemt Jtactor, RIX AT B, 28—~/ MoF
B, BIEPIXTS, Al fasterflslower:

Lo> slower := Object clone
==> Object_0x1004ebbl8:

To> faster := Object clone
E=> Object_0x100340b10:

RIG, BRI —T5k, Miiistart:

To> sTower start := method(wait(2); writeIn("sTowly™))
==> method(
wait(2); writeln("slowly™)

D
To> faster start := method(wait(l); writeln("quickly'))
==> method(
wait(l); writeIn("quickly"™)
D

FATATLGE A F BRI, AE—A AR R X ATk, ART T
To> slower start; faster start

sTowly

quickly

E=> nil

ENSHRINF AT, FoA—ERE—MEEATRZR, B MNHEA 2T R [EFATT L
XM NHEZ AT Ee@, iEXGAE A C izt X AR Eln 1

%o> slower @@start; faster @@start; wait(3)

uickly
sTowly

BAMERSG I T — " wait, DMELLITA LR T 2L AT T 5858 . IXFEBEIRITE 5 1
R, WANRINHET TR, R RELET FFH SLX A A &, BT E#ARR T actor,

3. future

YhdfutureME &2 5, KT IR BTHE S-S —BIE o future &7 525 08 FHIH B 7 BTR [a] /1
—AEERXS SR TR R B T BB B — B [ b, PR B A AR A AR R, future
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SR RGX AR, ARAESE R AR R future i, HEFRSSBH 2 2R 45 R 1k R
WA X — AT IR TR 7 %

futureResult := URL with("http://google.com/") @fetch

BT LU XAk, RE S B e S G AR, BB A 25 ST A .
writeln( “BATALSE &E4T W TINRH Fl i — 2 5] 89 FHg -7 )
// ...

XFPEAT, ST g A future(d .

writeTn( “XBHmE, AHLERFAEHL")
/) T AT A A 7 AT

writeln("fetched ", futureResult size, " bytes")
/) L BRBATRAAE, AFIHE T

// R IG1oAT P B 45 R AR

==> 1955

futureResultiX BefCHd F W27 Bl 71— MutureX 42 . 7Elot, future AN 2R ERSZER future
SPHZERIFRAT T IRAFLE RS G M 1k futureA(E—TFR & FutureXt 4, (HEERIZER A2 )5,
P AT izfuturef{E 1 SEOIRR 2SR I Z5 X4, A A TR SRR — SR IR A A A AR (B TED ok .
loffutureif 2R AEFEA [ AL . X AT A 2 2, A S BfR, BET
fii .
BAEARE 2N oMy I T ML B T/, 2T T T IERPE X T 16 5 1 R 3Eat . i,
FATHERZE— T8 = RW2ET B, DMERBEL E T2 FHE S

344 FE=XHEMNZFBTHA

FEAT T, RS T Anfar oS8 i — L R ZE R 3 B, FRATEREA AL A T — 2k “AR
W7, IEHRFE A T EE . AL 28N EEa B8NS, JHEE %
IR R . RE , AT T — XML 828, ffiHimethod_missingfTEIHXMLICE .

ok, JATE T —Leff RS I 2 MRS, ME5Ruby., C. Java®Fifi 5 eyt &R
6], POAEMEE RBECAE EATTH SR, A TUVE, WA 7 58 5 1 IO AL i R A
I L8 AT RE A 204 BH ZE AR ZS A Bl 250

FRAT S 36— Ll JF A Y Aactor 2B T B o bR T MU T BOEE Z A0, NBATAT =R .« e,
RPN T — Future I EAEI0 S ibiafT 5 .

345 ¥E=XB83

fig
Q BOAARTEAIXMLEERY , SNz LU R AR RS54
Q B —Fh IS S R SIR T
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Q SO ARTERPIXMLEER, H AT E M. R — 2 HE s (R S1EE ),
NEAXMLERFEs @ YE . Bl
book ({"author": "Tate"}...)W+TElH <book author="Tate">;

3.5 EHITHk

AR RAE A 2T I R T AR, 10REZS TR Y . loRTER T B, (HiE LEITE
FUERR, BURLisp—HF. JASTE T R8T RUEATTJy, IR % Sameiti s — R dRIHE
B F TR 0BT it . W G B ML RIIIR AR AR AT oA

35.1 t&ZMLE

LR HAT RAFA AT IR, ARAT AR R R AT SR 1ofE X Ah R IG T R 453 T
BB, RAT LU e P R B AL . RIRuby—#F, A T 1o 5AT Qs A il shas gtk
AP B A, AR 2 B AR R RE LA ik, /TR IIEN T E2XH, lofy
SRR BRI AR, TEIRZS 6 Mo —T MLHE RO ES . T, RITWCREE ok
EiEAN 2T

1. §AZE

lodi FHIZS [HAR/IN e KZE o FHAR T B 7= iR R i ARG . B loX [ THEF Ak, B
HIrfgsm R HAR Y R3E, prh A A SUS st &1 538 100 BRI S TRAR S F 1)
PRAERREE Y

2. fEa

ORTEIRM AT, 2F2 ) EAEAR T 200, — HARBEE T & %0IEE, BT SR
PERAMTAHZR T o RS m 5, EEHX I TE SR A b, KA Soudmfe, X

FEEZHISIRT . FERuby Y, FRIBF AR FT AL A BRI K — A5, TMiJava, FRIETIRZAH ,
A X ICIRFER T T o
3. RE

lOFHE T2 AU [ B BE, RELEARTEAT AT A ] i A8 AR Au) X G A AT . loiX — [ PR FERA IR AT,
BEWRAEVRAT LIR T30 O AR, FHEREE T AR 1o SEASFRIN 38 43 22 forward il , B 7EME LTS
JARERERAE T 2 5 o Rt n] DL B A 08 5 45 F RS, DT 35X SEiE 35 454 o IREEZE T LA
RN A O AR RTET

4. Fx

L JavafiRuby AN [F]AYIE: , 1oRIF R4t ARH SIHE, actor, futureMIBMEERTI0% S Z4HE
NRITER GG, 1 HS HORMRRF S T 0 3 R AR ERE . oL TRZ.0E%
AT A EH A AT G TR )R Sk SERRIEA R S AR O R R A R, A FRAT TR AT R B A
LR I A JE e ) HAbTE S, FATTie 2t — 2D X 21 & . VR¥FF7EScala
Erlang filHaskell -1#f i, #]actor ,

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY




66 %3% lo

352 ARz

lofEAF AT = Z M R Z , (BRI AR Z AL FIFEAS D | 3545 A AN R 2 ZAT AR Y
WA, RTFEABIAESZH, loft OB/ N, Bk e 7 sm B KRR, T
TG 7 o7 SR 1 [ AR A R

1. &%

loJ LB ATE b . A E G —IE I 8 . — 7T, 7 B R vE i ovi il 2 1, (1
RUCAT H AR S, AT SR R O o UH T i SR R A . )i, R4
EIMACHRESHAREANFF A0S Bk, (H500FER, FROEARXE B A7 2R T
L

AT IZRUbyEAST L. RIFFLG, RATRES S5 RubyfCibarray [- 1131 Ak BOAN#
RIS XA - LR ERG — e RS, REROZ A, [k
F6E FAMER L. — BRRfR T IXSiEs, RIS ST 2. (1o M BUErE A .
NITF A I TE K 22 , (B 7E BRARIR L FTE R R b F AN e, SO s IR AR S T o

PFEE R R, IfSd 2, SRBET A, MELLCHE s it b,
TEARAS R Fek R AR T B2 —8t | i HAR il RE 2% Kokl F1 kS . BB, TR A &
ANEUFRE, Matz 5 i & B0, Steveli X A%,

2. # X

AT, lofEIX ARUBIE S /N, oM EALTE FAREE, AMAEHRBIAE R . AR E 102 B 5t
T o @ KA CRE 0 (e T AR PR RERIE 5 38 . ), DLRCIEH 2 5 iC e ik,
TSR] A] FE RN AR B ARG, AL F5 ) JavaScriptiR I G BELE I [A] N 2723 10, {HEL/ MR IX
MR ES, WEBHADIRE R KIHHE S AW KB EERNEK, 55, 108 2AMER—AF
RN, Wl REEZXTTES, SRR N E AW B0, Q8 iR T 15,

3. 1ARE

I3 LAt P ——n 9 & oy AR P B —— R MR el W NI Y, (HFRdE e, Xt
TR AR 2R HL oM LR FEIR 55 AR, 10 A/ REH 1S AT B2 i . 3 1) Rt ot
lOfY I ZE A T A9 51— RE R R O ZR i, (EURISRZ O A lo7E P RE L R X Rl R BRAE:

353 mEE*%

B2z, WEWFE o, BIEEAY, SRS RN, IR SR, FREES, lost4Lisp
TREE, [RIREEA LA BRI R 3G A A4 A . Steve DekorterE I3 loft i P AR 2 B )i — /&
MU I T — IR Lisp R AN o FRIAH , 108 I RETERR 5 450 N ANIBT & 8 . 14 Ferris Bueller
—FE, 1ot A & FE BRI AR 1 Ak
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B4E
Prolog

Dibbs Sally., 461-0192,
—— Raymond

PrologixX [ Ji 75 A BHREBIBE I, A B SURRIA NREE . FUA S RENE A $2 Rl , AR A 215
P NEAMEZR, BIE—T (GHA) "iXEBH R . FRILICH A H ) EMRaymond, fhreRi— i
ad — AR HLESH S {5 0] LA H Sally Dibbs i FEL iG-S RS, 17t 224 st 58 E T G I AR AR AT
IO XSS, X T-RaymondFlProlog, Fo4e ¥ ) X FEPAN /i S5 R Il R, “fih 2/ 4
A7 TR CHEAREE? . REAREELIER A R FGRR A, AR AR — R
J5 IR o

Prolog 5 Aif P AR 2| B dm A2 185 5 A B KIIATE . 1o FIRuby 8 R A &4~ X 3% 5 ( imperative
language ), 22 E F SR — A I, VR ZORG O M S VR T SALAN T R g il — I T AR, o
A A 2O T TTRES AR TR 2T, RV 24N U K B IR G — AP 5. A
i MARA B3, ARHSIEAES] H R WA E 5, IR J% BRI RN R

fER I G AT Z R, FoAE T ILJEI a2 > Fdi fHProlog., 7EFRAWNSR B ) Fr, F
Beid ZAHMR . J.R.Fisher® (R M IRAR AL T —BexfE AR S 9B F. 1M1 53 Zh—A FH A Aaby® 4 5
FIAT VBRI LT XS G5 A FIARTEA T iGN PR, AR ML T RS,

Prolog2—1 14 B 4218 = ( decalarative language ). 1[I Prologfifit—26=5 57 (fact ) Filffe
1 (inference ), Fil'e IIRHEWRT, BHEGE—AF 2SN, UL /RE R SRE R RRIE
LIRS Sk R4 SR HE A RN R kst Bk . 47 T Prolog, ARJCHR HLE UM f, T1HHL
SR RAE I HEWT

B0 Y5 — N IR, PR AE A BRAR 2248 AR 20207 A AS i ko Rl B 1)1, o ek 2188
T VAR % 3 A4 B R i i, Wlanstis s ( Tower of Hanoi ) ( K25 T+ LTS ). Prolog

@ RainMan, DVDJiz, Fi#{Barry Levinson, (19884F ), ZATR: MAIEELIMIEAZILHK st 226 A w) (2000
), (B XEHHPEEN (A AR TeUR BT Rt . mAETi ., RfES FMAREAER
VERIZDUIEE BRI, R AR T — T RAERIE . — O PA8™ 1 2 20 5 A F PR 1 e KR AE R Rk T
FOBE R TR T RN, R BB LB 2 S OG0 B )

@ £ Whttp://www.csupomona.edu/~jrfisher/wwwi/prolog_tutorial/contents.html, ——JF {3

(3 £ Whttp://www.lix.polytechnique.fr/~liberti/public/computing/prog/prolog/prolog-tutorial.html, —— &%
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68 % 4% Prolog

B SRR 22— (AL, Prologhlie BN TR HIL. fRn bz
T PP Prologhf AT RR A 1 BB ME R S R TS A T

4.1 X7 Prolog

Prologie— [ 125 4 feiti s, & T19724F i Alain ColmerauerFiPhillipe RousselJF & 520, 1
H AR 5 A PRIz G . BTE, W RE B R ARG, X 1&ZEENE T S mE
PET RFESEERY . AR TT UK T TR 9 1 75 R 2k B R 1 [l . MISQL—FF, Prologk
TR, (FUEHEWE 2 RN R OC R AL FMISQL—AF, Prologfl & Wi ~ksy: —&#BsrHT
FERBCHE T 55— W TAs i 8diE . 7EPrologrf, B LB s N B A 7E, TS
M,

O F5%£, FIRXTHLMAMILAR T . (Babest—3k5E, HEXIRE,)

Q A, B SC T B S R — S S . (ISR — A sh R, IBAEERIEE, )

Q &4, AT EILH AR —nE, (BabeE KJetig? )

AN — %242 % (knowledge base ) . PrologiF f i AR PR ik i —Fhid
TR e S FRATT S X e 7 i, AR 0T LA FHProlog &k AR . SRS REE AT LA
IR RS, AT LI FIPrologs 224 B B B 7E — e R A5 3] — BB R T RENENEE (1 2515 o

KT Prolog i =M AE L LB L T . 1EFRATIFR IE 2R 2T,

42 F—X. —RAKEFHEMN

7E (RN ) 33852 v, Raymond VRl o sp e A4 R FH I mIbL, R RT DITEIE 44
PR AR/ INRSF B0 L )l B 2 0 — 9 o flmT DA R A TR R, g A4 DG
FIESAR, SRR AR A IR . XHURRAS K Hr. FRATES FProloghiid—Ebhsr, /5
— BRI, Jf H TS EAR R A i) . Fllo—A4F, Prologig—I T AR FRLATE 7 . IRIR DU
A DA S OB, AR A BRI T A S )2, EAERREBRA TFR . WA 2R e —
WAl HIProlog, FATLAHE IS URIR, REEAMAERE I, BEARME IR LIRSS 2, 34T
WAESR — RIEATIX — 5o

R RS — ] HEProlog LA . FRAEAS A i HES2GNU Prolog, A
H1.3.1, {ERZ, Prologly i Z AIFTREME ML AR . R IEREAEILFES B, ARl iRy e —A4~
AN fAProloghiias, ARG ZM— MR T, T— TR T SAMAE . ANEIRESE T
ZIAS, % SRR A A E

421 EAHR

i, KGR SE AR B FTUE . A fEPrologit, H5— M1k
FONGRAGEEL LN, MR A NTFEIT, ERR R (atom) ——— %A
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W

Rubyf§%5 (symbol) HY[EE(H, WAHR—MAMKE P FIZI K, BAEHE—-TEE, &
EAE AT USRS, T IARE . AEFRATHI— e SR i — R A RIS . JE T TN AR
B A

R LI L LU TR IR I RSP R UR U

1ikes(wendolene, sheep).

friend(X, Y) - \+(X =Y), Tikes(X, Z), likes(Y, 2).

RSP R S SRR B R . | —ATIR AR S, e —ATiE AR — RN,
SR FATO XA A EHOEE AR . BN SC T IS I B n i e o IR, TR =471 4)
Hrh & —47#8E— 1352, wallace, grommitfilwendolenefRIE)f 1. MRAT LIXFEREH &47:
wallaceE ¥ cheese, grommitEicheese, wendoleneE W sheep, FXLLFSIF4E T AR,

Ja ghiPrologfitess . WNARURIFIEGNU Prolog, i Afi4gprolog. SRJEHIA NI AN LLiN
O
| 7- ['friends.p1'].
compiling /Users/batate/prag/Book/code/prolog/friends.pl for byte code...

Users/batate/prag/Book/code/prolog/friends.pl compiled, 4 lines read -
997 bytes written, 11 ms

yes

| 2

FRAEPrologfE S F— AN g5 5, B EARS HyesoinofE i [FIN . ZE3XAME)FH, SCAn
AT, BT R Flyes . FATTAT LI IR IR —RE [l T, F AR AU — s e TS ) yes
Finofynli8l, Hoan.

| ?7- Tikes(wallace, sheep).

no
| ?- Tikes(grommit, cheese).

es

XSGR EEAE R . wallaceE #sheepld? (No. ) grommit® ¥ cheeseld? (Yes.)
UGB AW 51 F1 . Prologf VAN 2 i~ 5 ik Mo 2 S o S A IR . Y RITHE I A — 2632 4
B, EASERENEY ., ILRINTEF LT,
422 EXELINTE

NI friend N .

t ?- friend(wallace, wallace).
0
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70 % 4= Prolog

XFE, Prologst AR F5 15 B B BLINISK M5 yes s no ) [l L, X HLiE HEAMR B R A RE . 5
F— FfriendkiN.

TERL G2 YR A, IBAXEEA AT RE S YRR . BF - —one, x4y
BFRA—A~F B AR (subgoal )o \+HUATZHEUIERE, XH\+X=Y) B EXRETY,

PR A —LE A i) -

| ?7- friend(grommit, wallace).

es
| ?- friend(wallace, grommit).

es

FESGE, WP DIEAXE A9 YW E R A —A~2, IRAXs YR A . wallace
Flgrommit&f =K cheese, FFLIXLLA AR [Flyes,

BAPRIEA T — TS, (e Eetif)rh, XAETFY, WEFE T His. Rz —
MNHE =T Hbs: likes(X, Z)M1ikes(Y, Z), grommitfllwallacefBE W cheese, FLIX
R T ZARE =T Hbr, 25555 —12210:

| ?- friend(wendolene, grommit).

no

TEXAMEFrh, Prolog2x22i JLZH T ERYX . YAIZIA

QO wendolene. grommitfiicheese

QO wendolene. grommitflisheep

WRNZH A R TCEE R I 2 P B A%, Hlwendolene®= ¥k zIf: Hgrommi tE Kz, KN AIELE
XA, LB HG 1 o, BIENTAZENA.

BAPRIEAN A —TF X PMARE

friend(X, Y) :- \+(X =Y), Tikes(X, Z), Tlikes(Y, Z).

RS R —AHAA =R EX . YRIZEIPrologH N, FRATTHEX S HLFREfriend/2, RIF
WS E FriendNMEEE . XA =AHEES R0 Bis. YA T BinEhE
B, XA B, B AFRATX AR & SO AnRX 5 YASE R B XY= [/ —4~z, T8
LXIEYIIIA A o

423 EZT

FAiTHIProloglnl % T —4tyesainof [, A FATREMAY AIA (RIX L8, 7ElX—T5H, FRAT]
Pl I B 5 | HE o — AR BT A T REAYVEIC . SN IX — i, AR Z AR A PR E — D R 2,
TR T A
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food_type(ritz, cracker).
food_type(spam, meat).
food_type(sausage, meat).
food_type(jolt, soda).
food_type(twinkie, dessert).

flavor(sweet, dessert).
flavor(savory, meat).
flavor(savory, cheese).
flavor(sweet, soda).

food_flavor(X, Y)

:- food_type(X, Z), flavor(Y, Z).

FMAH T —seFsr, —iEilfood_type(velveeta, cheese), m/EJE—FhEYHA—

TEREAL, Bhh—ififlavor (sweet, dessert),

ERE-MEYRBEARAWE, &

JG, FAE T —"14 N food_flavorfy RN, & RIHEWRHH EMRIMGE . AR EYIXE TZ2EEY)

Hz B AR WIEY, NEYXEA food_flavor Y,

| 7- ['code/prolog/food.pl'].

12 lines read - 1557 bytes written, 15 ms

(1 ms) yes
i — i

| ?7- food type(What, meat).

What = spam ? ;
What = sausage 7 ;
no

X B

compiling /Users/batate/prag/Book/code/prolog/food.pl for byte code...
Users/batate/prag/Book/code/prolog/food.p1 compiled,

BAEARA R, FATiEKProlog, “fkH—2i L A if) food_type (What, meat)f¥{E.” Prolog

EE T —"spam, HiA;, WKPrologf i F—1~,

52, FRLMEARZSZ 403, HT ok, K9 — M, Prologlil%no, X
TR DL, U RAE R AR o H Prolog Rl A F A T 6151,

‘BRI T sausage, H T X LA KT A

AT R AT RERS A R —E,
PRF B E—yes, UnPrologfe A

KW ZIR RO AN REL ZIWE R RIS E 2, WA e IRAA T — M Ifi& Eino, X
AMREEERIIRTTE . ansRPrologn] USRS IRIEBILE ST, X A HilJLA £

| ?- food flavor(sausage, sweet).
no
| ?7- flavor(sweet, What).

hat = dessert 7?7 ;
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72 % 4= Prolog

What = soda? ;

yes
AN, sausage N fEsweetfl), fHAFIEHEYIKIE JEsweet? dessertfllsoda, XEE4HEE
A, AR ] LATEPrologl 45 Fhgs s 51— .

| ?7- food flavor(What, savory).

What velveeta 7 ;

What = spam 7 ;

What = sausage 7 ;

no

icfE, food_f1 avor(X YN, AR5, FATEKPrologfk iid 2 “ftAa®
Y) B A savoryKil? 7 XA FTA AT RE(E ., Prologh 250k 56 T 208 . ZEARUFINRE At LA s
IR R IE— A Abﬁ%ﬂjﬂiéﬁfénmo P | R A E AR B T RB AL A
1. EER
T R BRI TR E G, R TR A RIS Prolog, FRATRA T4, X H
AR BRI HE B, S REA-1 P A RR 04N o FRATTA AR PSR i N B A TR

Tennessee

FH 275 M
/o I

)Mlssmmppl Alabama | Georgia

PP M e T g v

Kla-1 HIF AR
XL B LA TS

B R#tX &R LorraineMei(lorrainemei@gmail.com) £ E&ERRiR



42 H—X. —&®EHEAN T3

coloring(Alabama, Mississippi, Georgia, Tennessee, Florida) :-
different(Mississippi, Tennessee),
different(Mississippi, Alabama),
different(Alabama, Tennessee),
different(Alabama, Mississippi),
different(Alabama, Georgia),
different(Alabama, Florida),
different(CGeorgia, Florida),
different(Georgia, Tennessee).

AT —=MEFIE. A5 VrProlognl IFEHEIE (P TR A R E G . HPR, X
—HN, FEX S coloring I, HiffProlog# MM Z M ESER R, FRAT5EM T —TF:

| ?- coloring(Alabama, Mississippi, Georgia, Tennessee, Florida).

Alabama blue
Florida = green
Georgia = red
Mississippi = red
Tennessee = green ?

IR, AP DA =R X X AT @ Rl il DL i A af 2153 5L
Mg QA S TR, OSSR RS @ XZ AR RS, AR/ AT
VABRSgE o SEANIHGE, R AL

2. BFEM

FATEAF A e — 1 T R RS TR M A R, R e T 1 25 ) B
M7 28— AN 2R H Ruby S0 fe fift DR I RE 52 2R )22 B8 MDA A AT 47 — A>T BERY R B T7
A

(1) WetE A B2 4 5

(2) MR Fah2

(3) 4K T A FT RERIAF IR TT A 5

(4) 38 R Fr S0 TRk 6 ] RE AN IR T 5%

PRATREARARAS — i X — b 3 25 4 5 F2 P o Prolog il kil o 55 SRk ok kB 48, SR)5 A
HEARIIRIAT o R0 FK )38 3 BT A TR P IR0 AR 3 . Prolog A2 it i 4 5
VR S P2 B TR, T 0 S R R ST B, o BB AL AT LR i e 12
[E s

IETHALAEOX S TARIE

424 E—, F—EH

BAE, BT SR G — LB R B T FA PR — T 45— (unification ), A48
W H AR R, 7EJavasiRubyh, 2807, x = 10582 K 10M E 4 2 X, TEHIZERIA
L5k Z 1) 4 — 2k B S5 e Al le] . 5 T T AR -
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74 % 4= Prolog

dorothy(X, Y, Z) :- X = 1lion, Y = tiger, Z = bear.

twin_cats(X, Y) :- cat(X), cat(Y).

TEXAEFH, =G —, SE USSP, FRATPIAMDFE: Tionflitigerds
Jecat, HATLAPIANFRAMN . 7R dorothy/3 , X, YHMIZZ15 5 14on, tigerfibear.
FER twin_cats/2', XfEcat, YiljEcat, FRATATLAGE AR MR — N & —.

B, N FREHE, RIFPET— ISR A )

| ?- dorothy(Tlion, tiger, bear).

yes
0, A—EEUE RIS R B VT ECRIE” . ZEA M, PrologfiX. YFIZA il 4
Hlion, tigerfllbear, XEE(H5AMIAAN FMEVCES, BrLLA—2MII, Prologfltiyes. X
AGIFART R, AN AT DO BRI s8Rk, A — a0 B WA RE AR
| ?- dorothy(One, Two, Three).

One = Tion
Three = bear
Two = tiger

yes
XA T2 T —ANaEZ . £ HAs, PrologffifsX. YAIZZr5]5Tion, tigerfilbeard
—o TEZEM, PrologffifSX. YMIZ43550ne. TwoMiThrees—, SRIFHRAGZER.
PAE, iEFRMEFE R EJSIRAH twin_cats/2, X M an S RARBEIE XA YR S cat, AP
LGN, i —TF

| ?- twin_cats(One, Two).

One Tion
Two = Tion ?

Prologiit & T585—Fh il . TionFllion#ltdcat, FKMTKE—F B AF53] X a5 11

(1) FATREA M twin_cats(One, Two) . PrologfoneZfEHIX, HTwodfE BY, ZALHLX
AN, ProloghZi N T iR 48 H bR 4f

() HF—"1 B Ecat (X)),

) ATAMNF L TILHL, cat(lion) Flcat(tiger)., PrologZsidsh—g53L, KX4hE
F1ion, SRIGHZE T —A~Hix.

(4) PrologR7E4 2 Y& cat (Y) . Prologfifi Fl 5 43125 —~ H bR o¢ A0 A 2 b x> B xR,
EHE1don,

(5) MW 2 TWAEir, FrLaX AN E . Prologhi & v] LILEFLIN S B ) One Fll Two
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42 H—X. —&HEHEAN 75

e, I Hifttyes.

XEE, BATA T H— I B ATk o B, — MRS T . (AL
e, — MR ATREARE I . BUERT UG 57 A58 MBI T ik, tonl Dl
A KRIAFRIR B A R PRTT i

Mwo = Tion 7 a
One = Tion

Two = tiger
One = tiger
Two = Tion

One = tiger
Two = tiger

(1 ms) yes

W, A BERRFER S S ] M5 ., Prologf il LI XHIY AT vl RERZH & . IE AR
B R THE BRI, S —WRE I T — LU R TR A 2R IE I . 2B —RI~= IR e 1
FA PR RS — R 58— Le BT MERE Y T A

4.2.5 SEBRM A AEYProlog

WX R ER—D B AMeib NOAEARL . fEPrologHt, RS — Ut BRI
BRI RS, ARSI HAEE Bl — X PR P AR IR IR . 43RS Prologht, 5 —2b7EST
B TAE A FHProlog i A\ BIAC iR RS B 138 . 3R 54 [R]Brian Tarboxadikid, fbre—w5esm H
il X T S 5 OB IR ST T H R HE

Brian Tarboxifik &

Bruce: ¥ DA#% % 1% 3] Prologhy 4 )7 5% 7

Brian: X #9Prolog% 5 %18 1 %) 20 2280 F X KM, ARBTR ik T L% (Manoa ) &9 2,
FRRFHRATR ., RAEKewalo R I F vl S04 £ 3o £ #5504 H (bottlenosed dolphins ) #9
iNgmdt 1, ARAE, REZER FBF P S AT RS HRA TS LR LR £, ZMNEEE—
/A~ %y Akeakamai, fa #RAkedy i —A TAE, 1R % itibAR A8, Ake T AL A B T X AF a9t oL 4E
VR

Fok AR LRI P 2R L —ATHATOEAR, A T & B EAT T AkeZ2 iR -9 4t
RN, RH E DR EEEMN AT P — A DT de R EATE T AT AL ST AT Ake
8 EERATH, BAVES RN G BREE R BT AES,

Prolog2 — M u ¥ )it s, REE AL H—REFHFRALER, KRITHH—RZRER
Prologh 6957, HIXE B h—47EMx = x + 189K, Prolog® fino, HAL%p2iE S —H% R
2itno, MR AL R —RAR L ERR THIFRAK, 22BN RLA LT —11E T wEL K. T
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76 % 4= Prolog

A B Prologh R L H#l: FRZRESH AT SAEGIAE, X[1EZ KB “no” o 41
Fl& AT 28— AT EGE? "ROEEL, H LN E ST RAFRSEE—ANESGER?
—BARIENT f4Prolog, AR ME T E 2 LAR AL, FAATRETRE, 124£ 58K 4
FRA K ZFe PR E R,

Bruce: {i;Z & 4 f# i Prolog#y ?

Brian: & F AT AANAEL LM A% BREME A ETHTARTHES ., FRELERHN
ISR R HEAT A 8 ARLIRBA G ) TATR 6 IR A A A TR TR . AANERA TR
Fla) £t EAANEREZNARRES AR, —A &, WERIFIT, R Tid Y HAK
2, A e, e BRFERUNTARRESATR, FEILERZ2E)], K EHEREEZNF)
FIUL AR, BNMAFRE. AFAENBILERFBBRRERYE , HBAASA B oot a2 H
Ao & B HE e BB AT A A FEAAT LRI AL S T A B A ZHER A T — % THEAR
o5 IR Tk,

Kk EZIKER—ANA TPrologey B RZZH A MRS, LRIENXHARXLLZ—NARXITESE
GRMGEA, RELI—AEE, BREMGHEE, BAAGIREHEAREN TG TR,
Z 5 R TR £ 4FProlog “H 23X 2 T —ANEBFI ROGEAMES, KITESAT
AHEE —ANEEITERAR LT IROA, RS RAMES G E ., CH 6Bk, A Z2HL
FIWER, BARKHL, R CLERI| - MY, CRRA L — AT FRER
AIh—FL, G, CELRI-ANAARGEH, BALREINZHERAE S

Bruce: & & A — % 5 i IRAR K By 3 5L AL B3 W = B9 A ) X AR AT B B R B LY

Brian: & i2/3 % 2K — K RBAL I A B KAV AR T Aketd EFRATH . Akext— & F # 47
WEBETARLE, XEBETOAEw 4B H “AECREANIK F4HF, RNLELI5sE,
CHAEAE R,

KOG FF TR CLAE D IR FE A denotiX AR 6 #7298 . EXAFH KT,  “touchnotball” &%
AR T HZINT A SRBAEAT AR %, 3 T Ake Rk DL A& — AR AR R 69 BIAL, R ASAF 5038 IR
FlHo it B T —H BT, RiTH — R, RBBAVUTIL T TIEE, CIFLIACTRANLEK T, £
ROA G AT RINEAFE, XL -AMEFAANBEGEIL, BARLER—NEREC AT 2%
A, FTARAC XA NG ST T HRENE T AR T AABGER, RRERIEF
A, A2 EAE T ARR A L EERE AR, BAVEREMENA R B EX Tk, 4R
K IA AT AKet) FH 6.4 T — AP E B E P (window ) #9535, X % BIFRIFEIL T XA
#, BATCHRYER, BEHREDEZELILT XIAAN, BPwindows2 3not balléy — Ak 2h 45 = &
€42 not hoop., not piperA Znot frisbeed s o=l 5, RATE % k29X a8 33 5K 3 o 0y b dh 1
ARG EEAEX, RERERBMNALESDE P, ERIEW L AT RIERIRE, €L
BREMEPR, BARRLEALE P .

Bruce: x TProlog, {F#& & WM — KR

Brian: &KX ey mARBAEF ALY . —ARBl, RARRRF MR H ok, Rk T A
RIEAEA, ERKSHGET P, ERHEALAATRES ISR “hEeERNEER,

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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X AME, 7 CHCH+hiF B4R, e “Be 5", HAXGFWEL, RV 5T,
BN — AT HEALGHETEAFM, £Prologd, H T Mk AFLHRM, HREHA
AR it “RAB-MEXHY—K, FLREHE, 7 REPrologshaE5 5 %4,

Bruce: 14 b7 15 & MR ?

Brian: PrologA #2 & Al-F A —F &L oA T AT 7 XA MR, 52V ERLE
B LR XA, ERRE AARZHGFME E, IAMRKEATERI00A L, REB a4 E—
MEEW AR, BLAMEHAT P no, EXEZnoW EEARNGRATET, BA-NZHH
fBRTTET . REEM, CERAALBAT—ATR LI MR T ik R H 4 BATATA 8 LA i L FR )
EOEES NN

IRAEIX A B 2 — ISR RIS o AR TG SR ()RR A gk R 7 58 o R U FlR T R T
I X S 2 A A, U A . MFSCRHER TR, ikProlog e MURIA T4F.
Prologfe PP 4 B e o 18 BEFIA T 2T 2 Prolog i A 1 AR BRAY AL

426 F—XENZFATHA

SR, B30 T Prologifi 5 MBEA I LEH . FA M FHAEE R R T4, AN 2D
5 iR A L 45 T ProloglE MUl R T7 1% o Prolog/k A HITR i SUE AT A R it 7 A A B E A%
T THFZ AR I AR A F XA

TERESL—SERRRSS , BT AR R A A 1T A MMIEa, SH—, EilheaE—
AL, Prologh SRR L2 BUA IR 55—, fEAT i Tl — D sE 27484, SRS Prolog
RETEE T LU RS B B Al RETE

FAMT TR, Prolog Py MU A2 F My AT RUU P A 5-4] o X T 84>5+41), Prolog#ii2xs
BUITA AT RER S L2 A0 R B 1 HAR . T Prolog e FPAREIX 4 TAE R .

TER—T, VREE B LR IRAEE . FRATRAE: T il TR AN E A2 Z OB 4544,
Feng e, [R)mhd ey > SR A S

427 £—XB3

%

Q —2 25 A PrologZi it

O —PMERIBIE (AFZ£ ),

Q —/MRIELZE FH I ProloghiiAs B 7E k5%
1

Q S — MR R o iR — L8 PRI = A AR FHAE 2

Q R TR A R 4 5 T 1

Q N — MEA T AR AR T, [R) ol ad 1 35 AR A L AT T R AU
Q R B T A AR A

ER#tX<HR LorraineMei(lorrainemei@gmail.com) E5 BRI
g
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43 FRXR: BREMNEEFELE 155

CFRN) it £ M ik T The People’s Court P TR IR B0 00 FLE4M ( Wapner ) 5 . I
ZHH PE B —HF, Raymondfi sk i 5 2K EY) . g5 ZE [ 407 B A The People’s
Court, M4 Eirbsg X AT A S 24T 5, RFE MU e R KB R T BE, ikt
VRSB PR KA B 52, A RIS, iRk, AKX, —Ef BN
B 15050 BT At FRATTA) T HAS IR T B —ue T H. . AoRs 2420 dnfal i F s )
BRI TRCEEIZ R ERATIFRIE,

43.1 #)3

Ruby o2 2N gmFEE T o IR 2l A ] — A B—2 . Prolog /@R ATTE 2IAY 5
— A HRRAE S . SRS, s R, VREZH IS T4
W2 21 3B A I © o — S0 5 SRS A RN, 322 R FRATT 2B AR IR B2 AR G2 2151 e A
2 v < Nl

F—F FENEEE ., B3R TIRRIF RN R, 1482196345 1Y — i & M H 5
BRI R, XN EFRIR T — R AT R LA S BT AR E R R o P — 5T
RESE— MO . HACEREAHAL, BT AT B B M R s FH AR i P AR — T T B s
&, I RSN . #Eancestor ) H ) —A~F )& ffi flancestor /4] . 7EX Ml FH,
ancestor(Z, Y)2&—MEHMTHbr. T HRGZEXAFIRE:

father &3k 0T HArAUZOF L, Blllancestor/28 HA~Fh) . WER—HUN i 24~
TR, A2 AR, WA B, AR AE S B R 57 IR,
EFRZ BT EBGERE “B HXR, BRI WRXEYH father, ABAXEY
fJancestor”, XJE— N HILKR, FRATAT AR — T =X H00) .

| ?- ancestor(john_boy_sr, john_boy_jr).
true ?

no

Prolog#iz 5 M E., john_boy_sri&john_boy_jriancestor, &— Tk F— 5L,
BT NEZR: ancestor(X, Y) :- father(X, Z), ancestor(Z, Y). X4TH]

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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F AR IRATAT DLE B X2 214 father 3 H [/l — 4~ 22 Y —1 ancestor, ABAXELEYH—14
ancestor.,
FATIAEE — A7)

| ?- ancestor(zeb, john_boy_jr).

true ?
i, zebfEjohn_boy_jri—"ancestor, FILIFE—HE, FATATLAZEA A i AR & .

| ?- ancestor(zeb, Who).
Who = john_boy sr ? a

Who = john_boy_jr

no
FA1E Bl zebsE john_boy_jrAljohn_boy_sri—F[Flancestor, X{~ancestorigia
Af ARG SR A
| ?7- ancestor(Who, john_boy_jr). _
Who = john_boy sr ? a
Who = zeb
(1 ms) no

XRFEL T, FRATAT AR AR il P R0 S B A H Y . SRAEE RS

TR B R YRR I BARE, T NG . BRI B AR S
AR ZS ), B ARAR T RE S FE R AR A 0] o 7 B =08 &5 3l il — R R oh B )2 4t (tail
recursion optimization ) Fi-F AR SR DX AN [l G SRARKE— 3 U BT B ARG 8 T RN R
Prolog2xif it Z S FIARKRARALIX R AT, R4 A b FIANEE . ik TR st e — A~ i
KA 5T Hbrancestor (Z, V) &id IHHU H ) e 5 —A> B bi o WARA/R I Prolog f2 1y R FE /SR
25 [T AR B, I8 R 2 A S (s F R s I R AR e AT Ak T

AR TAEE 2 1T, bR TR BB IIRAICA.

4.3.2 HRFjTH

FIFRATCLLZPrologh H Z A R ARAT IR (L, 2, 31XMHEE — IR, 183, 2, 3)
R E—Iud . SRR R, MCHNDEE KA. SR G— RS R, 513
JLHAR AT HNGE K o

Ir‘lr—ﬁ
é—’ 55— Bﬁj\

iefE, YProloghf IS AT & —RAERT, ol /2 A P MARDCEC . 2R P JCA A /Y
JLERBCRANF AR T G —, WeEflstn] IR, BF T EJLT.

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY
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| ?- (@, 2, 3 =0, 2, 3).
yes

I ?- (1! 2! 3) = (l! 2! 3! 4)-
no

| ?- (1, 2, 3) = (3, 2, L.
no

WP TTHRI A TCR AT A —, WX A TCA AT LG — . SR—XI iR st ie, 55—
XETCLH T AT R B AR R T JCEVE R, 55 =X o2 i T R A Rl e e i . #2 Tok

I

| 7- (A, B, O = (1, 2, 3).
A=1

B =2

C=3

yes

l ?- (1! 2! 3) = (A! B! C)-
A=1

B =2

C=3

yes

I ?- (A! 2, C) = (1, B, 3)-
A=1

B =2

C=3

yes

AR AEM—IBEA A o WRPrologiA BN TR, EATHATLIG—. BifE, BRI,
ENTEICH B ATEAE

| ?- [1, 2, 3] = [1, 2, 31.
yes

| ?-[1, 2, 3] = [X, Y, ZI.
X =1

Y =2

Z =3

yes

| ?- [2, 2, 3] = [X, X, ZI.

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY



X
V4

yes
| ?- [11 2! 3] = [Xv X! Z]-

(o}

[ ?- [1=101.

RIEWAMITRAR, [X, X, ZIHI[2, 2, 31L& —, BAPrologiBX = 2J5 0] LIHE
iR [1, 2, 31 = [X, X, ZIAGeR—, BXFERAES RS CE A E L, HR
MICEEARR . FIRIIA —WOCH I ABAAHRE S, RIURA LU [Head | Tai11f##513% . 4
PR — IR GG G —BF, Head ¥ gF e FI R —1ICK, MTai 1M ERRITE, B
X
| ?- [a, b, ¢] = [Head|Tail].

Head = a
Tail = [b,c]
yes

[Head | Tai1IAGE S —FRA—, ALHITTEINRTLL,
| ?- [] = [Head|Tail].

no
| ?- [a] = [Head|Tail].

Head
Tail

a
(]

yes

PRAT LA R A2 20 25
| ?- [a, b, c] = [a|Tail].

Tail = [b,c]

(1 ms) yes
Prologltiita, JFRRIRTrS5Taila—. B AT LUK A Tai 1 FF 7 liHead Ml Tai1:
| ?- [a, b, c] = [a]|[Head|Tail]].

Head = b
Tail = [c]
yes

S =T R

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY




82 % 4= Prolog

| 7- [a, b, ¢, d, el = [_, _|[Head|_1].
Head = ¢

yes

“0 R NERSE, BEDSEMNRAE—. RIEEERNS O RALLXMLE LW
TCEET A" FATEURPrologh& i HiPI NI E, KRR ITTEYFI AHead M Tail, Head R
SATCE, REM_EIURTai1, JEZKRIERNHESTE,

R LRNAEE, IR UTFR TAET . A—— IRk T, Ke 55k MmoTd s
HE—RAH T R,

BAE, IRROZIEASESR T PrologH M AZ O EHRZE I L A — I TAE =0 IFEFRA T &t axX
Se SN FWT 525 A e —te, M HZ e — Lo AR EE ),

433 FREHFZE

TERE P RGP, AR BN LESIFR BB IR A s 5 X e it g I8
FISRFEA(EL . 3k HLH A FLIU SR 52 FIC BT A7 ok 26 PRI A T AT

count(Count, |[Head|Tail]) :- count(TailCount, Tail), Count 1s TailCount + 1.

sum(0, [1D.
sum(Total, [Head|Taill) :- sum(Sum, Tail), Total is Head + Sum.

average(Average, List) :- sum(Sum, List), count(Count, List), Average is Sum/Count.
I MR LR F & count, AT LME R XA E

| ?- count(What, [1]).
What = 1 7 ;

no
X LEHLAR A B, X — N2 BB RS R M0, — D E2S 9 R S T X9 2 Tai 1198
k1, FEZEAA U e TR S

O Lie#iflcount(What, [11), HITAIFRIES, TESE— NG —. FRMI4kE0H L5
A count(Count, [Head|Tail)H i Hir. 176/ —H4E, WhatdhE NCount,
Head4fE M1, TaildfE N1

Q&—JE, B—H2 Hcount(TailCount, [1). FATZRUEHXAF Hin, Xk, i
LN T 65—, TailCountdf N0, BUFESE— RN T, FTLAEE Fokab B
FAHAR,

Q BAE, XfCountfysR{E ~NTailCount + 1, FATAILIAG—AFE . TailCount4E HO,
I Counth e A 0+18 1,

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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XA, FRATBCA E SO FE, HOgE ST B3N], T — 7 2xig) R h oo Rk
Flo T T SO R AR -
um(0, [1D.
Eum(Tota1, [Head|Taill) :- sum(Sum, Tail), Total is Head + Sum.
XBACS S count UM B TAEI A0 268l B W& EWmATh), —PEARFRLM—%H
TGOl ISR :
| ?- sum(What, [1, 2, 3]).
hat = 6 ? ;

no

WERAR A 2 A BB, sum TAEJy =00 S /2 T /RS B8 IHTE S e, =513k
EAIE0, HARATCRIEFZS R Head TTHE M ETai 1/ S,

HJEX HUA A T3 ob AR . AV EIE S VrProlog Anfa 3 S A, FoAT HUE 4 sumfth
WO HLFI—2E F A5, S 1 bty Bbr, DR 2 —L Bk, m IR
AR DR PIRAEHIE0, WR A LGES]EKTai 18I FHead /& Total, ARASIRM)
SR Total,” FATHINEN] B ARFIT B AR 4 1 a8 i e

[FRE, ZSHIRATHECH0, AEZFNRTIECH YL Head il 51K Tai 1HYTHEE.

nmlZ 4, XA DI AR . an, ARAT LK sumAlcount—i& FH T FH4ME

average(Average, List) :- sum(Sum, List), count(Count, List), Average is Sum/Count.

XFE, ListiFI{E MAverage, WISARAT LITER

Q ListAyEAJESum

Q Listiyit#uZCount, JFH

Q Average;&Sum/Count

B AR R B —HE

| ?- average(What, [1, 2, 3]).
hat = 2.0 7 ;

no

4.3.4 FEFAF R _EFERHN

PiEX B, IR IZAR b BRA T 3B R ] TAER T o TR — 865 2%, iHe— kA
appendUFLI], AR List3 MListl+List2, ABAMMappend(Listl, List2, List3)NEH.,
RORE—YJRER AR, ARAT LGE R 2R .

XS i ) AR TR — B A8 B R B B RE R T LUad st 2R R O X e, T —

AN -
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| 7- append([oil], [water], [oil, water]).

yes
| ?- append([oil], [water], [oil, slick]).

no

TR — R E R
| 7- append([tiny], [bubbTes], What).

What = [tiny,bubbles]

yes
T T A A S A AR -

| 7- append([dessert_topping], Who, [dessert topping, floor wax]).

yes
A TR T RE R HES ) -

| ?- append(One, Two, [apples, oranges, bananas]).

[]

[apples,oranges,bananas] 7 a

One
Two

One = [apples]
Two = [oranges,bananas]

One = [apples,oranges]

Two = [bananas]

One = [apples,oranges,bananas]
Two = []

(1 ms) no

—HNZE TARIURNGE T o VRULVFAERR, A — DA T e R 2 AR 20, B R oRE
B 2/, EPrsiHProloglappend, AW EFRZ FHconcatenate, FATK S IITFIL
MBRSERN

(1) 5 —1 M concatenate(Listl, List2, List3), Bl LLK—Ia5E S5ListliE
Bk,

() TIN—AF, e LKL st i — e R 5L st2iE i —ik .

) Bh—AFN], BERT LI st AN G R B AN TR HLi st e i,

(4) BEIRANTATLIZAEMRLE AV

TEFRATITHAIE . 5f—4 Bl — 289 5L st e —iR . X2— P HA S 5 AL .
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W, R —2EoE— %, HHIEWNSEHE, Wconcatenate H..
BT LUIER TAE:
| ?7- concatenate([], [harry], What).

hat = [harry]

ves

T2 WATEI—RN], LT st — oo R RILT st RTTH

%}F-concatenate(Listl, List2, List3), FAT¥iListlir{HeadfTail, HFTailE
—AEsB, AT =0 K lHead FITail, ¥iList1fHead FILi st2 7 —EAE HTail,
ISP HIRPE . & TARARSS

| ?- concatenate([malfoy], [potter], What).

hat = [malfoy,potter]

yes

BUAE, T LUE SO AP RLIN LAEEHA BE 2R3 535 . BATTLARIAE A 75 XA -

concatenate([Headl|[Head2|[]]], List, [Headl, HeadZ|List]).
concatenate([Headl|[Head2|[Head3|[1]11], List, [Headl, Head2, Head3|List]).

| ?- concatenate([malfoy, granger], [potter]l, What).

What = [malfoy,granger,potter]

yes
FA Tk B B FUR— DA OUMEEA SRS, RIS H ARG/ N — 3%, 3 =4
I HABIRRIFAL . BTN LBE S L2 — R P2 1T &Ml

concatenate:

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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XAMAIE AP A AMELLE (S R iR . S — DT AR — 23R S5 Listi®
FAE—E, MR Liste 55 2 AFARPARL st1fILi st3fHead R, Ff HARFTLA
EWLKE LA st1fTad 1AL st2iE e — A Bl st3MTai 1, ABAKSLI st LML st e —ile
W28l st3, XA I TR A AIURE 2 Prologii KINRER) SEBRIER

BN REBEFF XA flconcatenate([1, 2], [3]1, What)EFHift4 . F1¥traE—4
G4, e AR BN, BT AR IR A B AR, #SA — A E
aRlAR . B — AR EE AR, DME T URER N, 4PrologZ4i ZHE
—AF B, AR &4 T4

Q XA -
concatenate([1,2], [3], What)

Q H—PRMBAE, KA, 2082 —D=0R, PUETE AR T X a5 R
concatenate([1]|[2]], [3], [1]Tail2-A]:-concatenate([2], [3], Tail2-A]
BRTEE - ATaildbh, Ira#E— T . BATIHALHELX A Hbs. XA A —3AE,

Q A2 N concatenate([2], [3], [Tail2-AD). FAIEMEEIXAFEMRILE
concatenate([2|[ 11, [3], [2|Tail2-B]) :- concatenate([ 1, [3], Tail2-B)

I, Tail2-B&Tail2-AlTail, E5ELEMTai 12486, ALBAE, RATAHAHR
XM T & — AR

O concatenate([ ], [3], Tail2-C) :- concatenate([ ], [3]1, [31).

O XA, RATHETai12-CGE[3]. AT T LIE X 2585 I, Tai12-C2[3], EWE
[2|Tail2-Bl1&[2, 3], &w/A[1|Tail2]/&[1,2,3], What/Z&[1,2,3].

X Prolog AR T Kt TAE, Eil— NI, HBEWRIEIEEFE ., XHER -+ Binidt

16— B DA A h— S i G R B A OB

BAE, IREZWLIRE] T PrologH T RE A F 5 1 BRALZ — o AL AN FARAIE 98 — T X 2L )5 e,

FEafRAR EIE B T EA T,

435 FZXENZFATHA

TEIX—T, Fefi1°% > 1 Prolog Ml T2HE VB O BEAR LR 7. BIZRATTAL . BATIEMEH T
WEH, BT AR IS — e A 55 P TS AU B A TR L. BATTIRA T 1 Prolog i) — 1A
JzProlog i WAl i : - sl =AY PIMIARDCAC A . FRATER, 5245 HNIS, F A2 AL i A
sk, I HilPrologtk it [ & iY77 XA R TT 1k

FA TR THEAa . B4 2 THHREATARNRE T HARTH RS AR,

wa, WA a THMSIER BAMG— PR — Pl R S — LR Ui, A
LM, I [Head | Tai 118 ICECHE 5 R M Head FIFRI 4 70 R AR AT L . FRATI o A Fih e
ARIBITHUEICEANBIR . XA PR BN 2 = K P il PR S % IR Sl

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY



44 FEZR: BheMaRE 87

436 E—-XB3

%
Q — LN ES AR nI LB, EATREATAER?
Q {i FPrologfift th LS AR A IX . N4> A1l FProlog i the - [l 7
ANSRARIETE R —SE R AT DI C 2O S AT 55, il T X L6 ]
Q BRI BRI AR 7
Q A WRLesk Pinot kA IR ? Ry H ATE(E FPrology i E/ U X 135 157 7 7
g

Q B — PR TR
Q IR R/MIILER .
Q Xf— IR RICR A THEF o

4.4 F=XK:. BNENELS

RN 2T RE LR TR R4 M Prologie st “TNN”, BBA~H AR N T o BLARXAE IR M
fife, AE XA 20 G R S A A2t (RN ) w55 B XK 114 2 24 Raymond 19 5% 2 7 1R 51
Raymond i LU AR —= . Raymond ML) 55 55 2% 1 30 24 I 507 -7 i 3l L T RO e . 3K
—Tr, ARKE BIPrologib RO —ThT o AR B F i BE A %S, A A%ds . FRATH
TR PN 2544 B MRS, 1717 33 1A - Prolog BRI, M ule W I AZ B R Ge b It

PRATHERR A O e rp () — BRI, QNSRRI X M8, Ak 2 2o AR T i Ui
SRR, AR HIProlog— N BN i ik o FRATN—AS/INVINBOR IR BT, 4R
JETE HH 2] h AR — A2 20 B I i, e, FRAOTM DRt Bt )\ 8L R

4.4.1 fRREI 6L

FOS 2 A i RO PRSI ok o KoM — IR, A T UG 1o LR A R0 (R AR
— O x O RIAK , H A — Lok CIE TR, i — LS Y. 9 x ORI IR RIS R 41
BAICHNA — Y, ML~ 90 ARAESS BRSNS MIAE, (3R 5 A a1
By LB —Ik,

FATVH—A4 x ARPBRIRVETTAG o SRARHSR R IT IR/ N, (ERE B — R R o IEANFRAIANIE
AOIREE, AEFRADT IR X ML . Shgube, FATA— 8, La4T. 4511674671
RIEH T IX LA T

1 1 2 2

1 1 2 2

3 4 4

3 3 4 4
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B — TS5 R UUE AR AR T, XAER R A — DM & — T,
sudoku(Puzzle, Solution) IR, MHIE H—FIRFRIXHER, FIT RIZAUE A
ey, BT IR

sudoku([_, _, 2, 3,

Solution).

WSRAAAE— DT, Prologhé P i Mgy ik o QSR IRATH Ruby R A PR XA MER 3,
TSFA T Ry g sk X LR BB v o B2 (HHIProlog, mRASDAIXRE . FRATT IR ZLHR X ik
AYFLINRIAT . T TR AR A

Q X T C &M 7 ROMERS, MERTH R S T sk th B 2O AR R Y

Q B R —A A 16 FR TR S, JFRfE AL ~ 4,

Q EitA 417, 49ILAL 4 x 4K

Q AR EAT. BH RN MG FEA ER AT, AR T

TEFRATM TG o AR T 2 R R O DL . «

FAIehr EESA T LR, JA10 “Bofgde” nRACBEBA =S 3RO O

| ?- sudoku([4, 1, 2, 3,
2, 3, 4, 1,
1, 2, 3, 4,
3, 4, 1, 2], Solution).

Solution = [4,1,2,3,2,3,4,1,1,2,3,4,3,4,1,2]

yes
Fr A AR, AN B EARF W . AR 2] T2 T S B9 16 0T . AN FRATRIT

AN -

| ?7- sudoku([1, 2, 3], Solution).

Solution = [1,2,3]

yes
BAE, BB TCR, A EO g B S A — AR . AR, RAZG IR

16 TR BRRE . FATIEA JI A0, Books B AT DU - fo{H .

| ?- sudoku([1, 2, 3, 4, 5, 6, 7, 8, 9,0, 1, 2, 3, 4, 5, 6], Solution).

Cn1+nn_r173AE£7QOH1'))/‘E£‘I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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X F— MR, BT TE I IZAEL ~ 4R FEI N o XA A2 NS 7 TRESE 1R
Tefile BH—, Xo/-E STk, 55, Prologl A EMEHIfE R, Joikkuil a1 5
TCAE AR . W AgTE UL, 5 R RAL T Y . X MRS B B MU 29 R AR BT 1 A vk
B, FrLiProlog Gt i Se{E SR T4 .

2T RIS T — F R e f i S ] 51, B0 2% B — AN A 16 F0T, BRI~ HTG
FRACF VSR 1 ~ 4, GNU Prolog {fi A N & i 8 #X 4F fd_domain(List, LowerBound,
UpperBound) i 115 1] ( predicate ) 3k ik A AE . a0k 31 2% ¥ Fr 43 ot % #B1E LowerBound Al
UpperBoundZ [i], fiffUpperBound, AR X AETI N E ., AT R ELIEPuzz] e 1Y Fr A 50
{E7EL ~ 42201,

PR, Loty wrmamy sy e

S21, S22, S23, S24,

S31, S32, S33, S34,

S41, S42, S43, S44],
fd_domain(Puzzle, 1, 4).

FATEPuzzle 5— A 16 M FIRIATH —, FFFIRHIE TR RIERCNL ~ 4, BLZEW
RPuzzle ik, FATHAFRNIRMAFE
| ?- sudoku([1, 2, 3], Solution).

no

?- sudoku([1, 2, 3, 4, 5, 6, 7, 8, 9, 0, 1, 2, 3, 4, 5, 6], Solution).

WA, TSI R ITIE R 2 N3 R— AT SIFIRS T2t . JeA TFs
MERBSBRISAT . BRI 0 BUAE, VR BIBAT AT A 24 B BAT0AK 1o XM IR T I T7 15
AR :

owl = [S11, SI2, SI13, S147,
ow2 = [S21, S22, S23, S24],
ow3 = [S31, S32, S33, S34],
owd = [S41, S42, S43, S44],

XEF AR — Y -
oll [S11, S21, S31, S41],
012
ol3
ol4

[s12, S22, S32, S42],
[S13, S23, S33, S43],
[S14, S24, S34, S44],
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AT

Squarel = [S11, S12, S21, S227,
Square2 = [S13, S14, S23, S24]7,
Square3 = [S31, S32, S41, S4217,
Square4 = [S33, S34, S43, S44].

BAE, AT LN B T L, WTLAGRS: N — 258000 1o W aatr . SRS A
BEEMICER, BB EA R . AR H—1GNU Prologi ial i # 52 JTTR Ak A . AR
AHAIELi st ICEE AR, IBAfd_all_different(List)iR [ E , FATHEME N HAE
WRRATT . FNRAEFHRAT R o FRAE T THT A 7 LA R U 52 X M55

alid([]).

alid([Head|Taill) :-
fd_all_different(Head),
valid(Tail).

AR A A P RASEAE R, B2 MIETEB R AR . S —r R B — 2S5 2R
HE) o 3 AFIRIE, AR — IR IR S TEA R BRI A5 R AR A, I4X
MINFPEA R

T 0 TAESUEVE Fvalue (List) FLN T

valid([Rowl, Row2, Row3, Row4,

Coll, Col2, Col3, Col4,
Squarel, Square2, Square3, Square4d]).

ANEVRIERHE, BAVTER T o XTI LAF D —4 x 45950 A .
| ?- sudoku([_, 2, 3,

—

Solution = [4,1,2,3,2,3,4,1,1,2,3,4,3,4,1,2]

yes
M= ERFRIER g AR, T RoR:
2 3

4 1

3 4

1 2
TR AR A

4 1
2 3
1 2
3 4

valilday|Heaajlali]) :-
fd_all_different(Head),
valid(Tail).
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sudoku(Puzzle, Solution) :-
Solution = Puzzle,

Puzzle = [S11, S12, S13, S14,

S21, S22, S23, S24
$31. S22 S§33S34

Doy 2Ly DI Iy DIy

S41, S42, S43, S441],

fd_domain(Solution, 1, 4),

Rowl = [S11, S12, S13, S14],
Row2 = [S21, S22, S23, S24],
Row3 = [S31, S32, S33, S34],
Rowd = [S41, S42, S43, S44],
Coll = [S11, S21, S31, S41],
Col2 = [S12, S22, S32, S42],
Col13 = [S13, S23, S33, S43],
Col4 = [S14, S24, S34, S44],
Squarel = [S11, S12, S21, S22]7,
Square2 = [S13, S14, S23, S24],
Square3 = [S31, S32, S41, S42],
Square4 = [S33, S34, S43, S44],

valid([Rowl, Row2, Row3, Row4,
Coll, Col2, Col13, Col4,
Squarel, Sguare2, Square3, Square4]).

WERARAR B 2 EIProlog AR 8, IR AIX AT BLZ AT LIEARR 22 T 0 BEFTEMREL? 3141
BRI S 2R . BATHURHE T3 MR N . — A3 161 HoCks iR, B FRIoA%
FRCHERVERIZEL ~ 4, JFEHBAEMTT . SRR T A EERE XADRETE 7L
SRS T, I H B TRV RO i SRS T AR . 7E4.4.475 0, IR L2 — AL
R HOBOm Rl , A2 RN AE

XRARGFAYE] T, PrologfR ALK MR IR, FRATA—LHLAIW, EN15 TFRKEHMET i
o WBRATER T — MW KGR HAZBRAMER .\ 2)5 R (Eight Queens ).

442 J)\ER6IE

B\ RS RS, R ER )\ BRI — A L 17 FILL ALk - H A —
MR, WIFENFEH FERRE DN RIE R, BRI HETESFh
—AN 2 L, ARTT ORI ST | SR B M2 BRI FER . FRATTAGA Tl 58 il T A e e R A7 R
REMER . 1E3RAT1E & Q] FHIProlog i Risk A~ ] i

B, BREAEMMZESG AT, RITKEEAN 25350 Row, Col), —MILEITHS]
SR . IR T BN R . WRRATE — A EL, eight_queens(Board) &1k
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MR o FRATHY AL G T «

eight_queens([(1, 1), (3, 2), ...1).

T B XA (D) TG L0 L 0 EARIE o W SRARAE R B A peask ek [l BRI AN AL sk FL
IfRIT I, AR XL HIRE, RAEARFREA SRR I,

Q — M EA /AR

Q HNREA—MT SIS, 17 5H S RETEEARZL ~ 8.

Q S R EAT D17,

Q EEPIANEEA D=3,

Q EEMA R EAT DX ALk (Par I ARdL ),

QLB EEATT DI AR AL (PYILRIAR ).

T 55 BEME—R, AT FRATLHT /NIRRT ALk . B SIEHTEPI SR AL L,
—FMAET M (P ) 204 B (RIL), 5—5FNE EARGA T A, WE4-200R, Addxix
LI SR AR 25 5

El4-2  J\RJEHIN

AL NF—D BRI . —MEEA AN R)5 . XERERNIFIZRPDUATES, X
TRES Gy, FATTHT LU FH AT A 27 3 1 countiffinl, sl FATTRT LAfAT S b FH Prolog Py 5 11475 1)
Tength, WIRLIstANTICR, HPATength(List, NRFRIFTE., XK, FCRATFIR—ESE kR
BEA PR AR B bR, AR U EANT. X HURSR— FAx:

eight_queens(List) :- length(List, 8).

FET R, T ISR P AR S5 AR AT R o FA 120 5 — S HUN T TR A 55 R A AL

valid_queen((Row, Col)) :-
Range = [1,2,3,4,5,6,7,8],
member (Row, Range), member(Col, Range).
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iH A membe r{I% F T 5E URBTAR R SRS , B ARR A MR B . AR —A 2R 94T 5514
JEl ~ SEF N AR, IBAX RIFHRAR . TR, FATH RS — DI AR ML
T2 AU SR AR

Ka1id_board([]).
alid_board([Head|Tail]) :- valid_queen(Head), valid_board(Tail).

— AN HEEAA R o IR — RSB S — DU R R AR R AR 25 H
B, AR

ATAREL, N RN G AR R 1T N TR E LA, FRoAT7 2 —
Hoho SRR LR, XEERT DU BhER A TR . A2 4T, BRI Hoe T, I
19w E —1~4 A rows (Queens, Rows)HYRREL. IR Rows & H FTAT 25 Row TR 4 ISR,
23X A~ PREUN %R H

FWSC[], [n.

ows([(Row, _)|QueensTaill, [Row|RowsTail]l) :-
rows (QueensTail, RowsTail).

XRFE—SEL ), HARZ, M—12%Queensd| F AT rows AYLE HE & — 125 Rows ¥ 5 .
R QueensFlE h 4 — 1 ICE BYRow FGRows IR P AYEE — A~ u R AHICHES, Jf H 41X Queens
Tai 18RI T rows L5 /ERows [ Tai 151132, JB A rows (Queens, Rows) 45 jERows 1135 .
WNSRARXT AT RS R 2%, mT AR I B b — el ok 5 Bh B A . ez i, SR A T AR
TAEIE, TR ST

ols([], [D.
ols([(_, Col)|QueensTail]l, [Col|ColsTail]) :-
cols(QueensTail, ColsTail).

XA S rowsta A, AN iX BIVERC & SR TTH VR IR, AR — IR,
FATIREL LG XS T T o TP 5 R 95 7 A A — LU TR SR s . WARALFIPY 2L, 45
Ze b (PEdL) BT (R B0 ALIK—MECo1-Row, T & — TN fIZk TR
IR ;
iags1([], [1).
jags1([(Row, Col)|QueensTaill, [Diagonal|DiagonalsTaill) :-

Diagonal is Col - Row,
diags1(QueensTail, DiagonalsTail).

XANEELIN TAE R HA G- 2 Plrows fllcols,, AidFeAi1ib 45— BR . Diagonal is Col - Row,
TR, XNE—NE—! Bl— s, BRI ITIEFT T RIS B, RIS
BONA T (KF) 84 B (0dL) ixtaLkon®, FR.

iags2([1, [DD.

iags2([(Row, Col)|QueensTaill, [Diagonal|DiagonalsTail]) :-
Diagonal is Col + Row,

diags2(QueensTail, DiagonalsTail).
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XA T ENE LG, A ARAT A LAME, ELERIR ST 79 905 Z AR [R] A9 52 5 B0
TEF— 2N AL o BRRIRATC A THFRA TR T . FIRXT AL AN, Fo T 2y st 20 Of
17 FIRIXH LR PR C R AR AT

TR AR TR 2R . B8 T A JEXT rows FllcoTumns (3L

valid_board([]).
valid_board([Head|Tail]) :- valid_queen(Head), valid_board(Tail).

rows([], [1).
rows ([(Row, _)|QueensTaill, [Row|RowsTaill) :-
rows(QueensTail, RowsTail).

cols([1, [D.
cols([(_, Col)|QueensTaill, [Col|ColsTaill) :-
cols(QueensTail, ColsTail).

diags1([1, [D).

diagsl([(Row, Col)|QueensTail], [Diagonal|DiagonalsTaill]) :-
Diagonal is Col - Row,
diags1(QueensTail, DiagonalsTail).

diags2([1, [D).

diags2([(Row, Col)|QueensTail], [Diagonal|DiagonalsTail]) :-
Diagonal 1is Col + Row,
diags2(QueensTail, DiagonalsTail).

eight_queens(Board) :-
Tength(Board, 8),
valid_board(Board),

rows (Board, Rows),
cols(Board, Cols),
diagsl(Board, Diagsl),
diags2(Board, Diags2),

fd_all_different(Rows),
fd_all_different(Cols),
fd_all_different(Diagsl),
fd_all_different(Diags2).

WAE, RATLLSATIEART T o B BRI — HIE AT A RZ A A7 2SOt i 1,
AR, RITRMARE T A B RA 25 AT HE— MG T AR AR, JFm
R BT -
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| ?- eight_queens([(1, A), (2, B), (3, OO, (4, D), (5, B}, (6, F), (7, G, (8, HOD).

BN WS 0w B

ing
~J

XA

%Iﬁi FHRAF , A TARRE T o A 1T AR 5 M BR AT e £ Wi L APL,
— AL A -

Hm &{ ToTmmon @ >
I
H

7{

valid_board([]).
valid_board([Head|Tail]) :- valid_queen(Head), valid_board(Tail).

/r'| r'|\

(L
s([(_ C01)|QueensTa11], [Col|ColsTaill) :-
coTs(QueensTa11 ColsTail).

..»1
LU

diags1([1, [1).
diags1([(Row, Col)|QueensTaill, [Diagonal|DiagonalsTail]) :-
Diagonal is Col - Row,

diags1(QueensTail, Dia

&
[a)
=1
o

diags2([1, [1).

diags2([(Row, Col)|QueensTaill, [Diagonal|DiagonalsTail]) :-
Diagonal is Col + Row,

diags2(QueensTail, DiagonalsTail).

L n AN
crynt_yuecinipudalruy .~

Board = [(1, ), 2, D, 3, 1, 4, 1O, (5, 13, 6, 1, (7, D, &, DI,
valid_board(Board),

cols(Board, Cols),
diagsl(Board, Diagsl),
diags2(Board, Diags2),

fd_all_different(Cols),
fd_all_different(Diagsl),
fd_all_different(Diags2).

i, e M T AERSBS. Ha, O, @, 0, G, ), 4, D, G, D,
6, 2, (7, ), (8, _)KItEiBoard, V& s/ rRI4s AR, FIHHER T RTA
S BRI . 25 R R TR 7EFRM il #E” MacBook I, T i ik ER A TE 344
WITE TR,
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R AR NE . FA TR R ITIEA IR T A R FoAT HUZ IR 1 xR R,
JFERHT T —SeZ i i 1 IR R i esie . R BB B Gl po ), 32 BLFRELH) 2/ A Prolog
ONIER e S

443 F=KXENFETHA

AR, Tl T PrologHh il T —LERE A E— R fifp e — Lo 22 U MERST . XU RE T2 SR A4 [ L
HAVWZ 5200 LR TR BRrE . FIRAR, LIEPGE BRIk FA AL
PAir 2 377 SN T— RO R A SQLIE He A, SRTTINS T LUK Bl 7 xR SR AN, FRATTARA
AR 22 Z AP

FATL— B RIEI TR . Prolog R Tr ik o faf B, K168 BT EIFT . SIAIAG T L.
IR, TR U RN, 30 68347 | B8 LA B A 7 L R BRI —JE R . #RJ5 , Prolog
A SRAZHAG A A FTRENE , IFDERA— MR TT 1% o ATV @ AT A AR T —A> B
AP, A I A SR BT ATA S R IE BRI 3 Bl

&Rk, fdifIProlog itk /N SR TR . U TPt ML 4% I EL iEPrologf§ i i T7 ik o
XSS R R IR, S 2R I RERIAF R TTIE , ANid RV S ik, dinr il
TEARJEL (4 IF [ PR 4 TR e ke

FRATIIRASRE ] T pRe e BRSO IR AT DRSS AR, (U8 I Prolog e st AN 2 AIIE X
2 T EERE Wy B Fh i X RIAT

444 F=XB23]

%

Q Prologtht A7 5 A/fa i DR, Heit i ATTENAa A2 (1 pri ntif i

Q R 2 — P p ri ntif R S BT ik D7 2 B R A AR
fig

Q B i AR IR A6 x 65Ul (B M T23 x 2) 19 x Ol )L,

Q LR g i R A% U SEM AR TR T 7

WMAAR RN, VRATRESS R R AEPrologHy . ANSRARAIR AWFE TR G R I XERT,
I\ R RO — N R A

Q RM—A2EPERN I AR RIS R, i —1 ~ ST N AR B 2,

AR FTCA o i 2R ESIR P R EAARIBOA T 50 Hadid HAE S P R ESA S

45 E£HFTek
Prologi/& X AR B 2R T 22—, A HEAAES RIKIHA W5 F1 M {E. Prologh

B SOENZ A . FA 1 FProlog 2k b By 1A 2 A AL , - i) 3Ly — RS H bR 4
Jﬁé@o
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PrologZ A7 P> £ ZAL IR  TF IR M — > phy 2 S S SR S A AL A5G T TR R ) R AL
TR, HIFATAE, IR RIS TR . — SR RaT LU S Y, Prolog2: flyesalino
SRl . HA A )i AS i, Prolog 2 AT IX 4625 FHfif X SE A if L

PrologBe A {ff TR PR A AS REMRAEL, DM —Fh PR & —mid 2, it B — 1 R%E M
M E EAAVCEC . A, Prologhf—MEEBEFT A5 — M 22X SR RER R R 4 5 o

451 #ZLMBE

Prologidi AL 2 iy [l ,  MATZS P8 B & T A2 7= o Prologa & — 2 ANERFA 2% > il
2k, ANidPrologfif e AR EEHT 2 ) TR A 2 Lok | i o HA S RUAYE 5 A AL

[El 48— T Brian Tarbox & FHEIKAIBIGE TAE . MBEMSIE H T A B BrifEie, S5 e
I i — A MR T IR ISR T ek . R REA IR A BR G BEUR, T
Prolog#k HiiE &1 H BRZEHE . T T2 24 i — 2L FH Prolog Y 1 BR 40K .

1. BAIES 412

iFProlog /&5 — A H F AT 5 UM IIE T o R, Prologif S BAIAT LR H ARG,
NS T H MR I AU, 0T LR AR IS S A B0 Z 50 8 57 2= I AR B 1)
rEa=1

2. X%

TR ARl AT 7%, Rl X SEFEH TR AT M WA . Prologhbt B REAS AR e b e 1k
ARG H A AT R . Prologts fE A AR [RIZE AL B MY HER R 9T A, (A P AR 56 T fin i
FARPL

3. EBEXM

S R 2 i RS S5 0 EBR HER N & SCiy— Rk, IR G 2 KRR IR, %%
JEHEARTE T (resource description language, RDF ) $2HEXIFEIE 19— N EEA R . IR 4525 ] LUK
G R 1FN — IR . X SRR, FEAN - Prologhty [ AR5 5 kb BRER AE R A 42 & A F P R
Webflie %5 #8072 25 ke R Prolog i .

4. NIE &

ANTERE (A AR, e R A2, AdfEmMiEn T, —
IR S FEFE AT R T . Prolog7Eik A SIHsARIE K, JUHUR 30 SR 2 B A 1)
HEFIERZHE . Ak, Prologf BRI —I 12 44 m 42152,

5. 8K

Prologi& K AL BRA BRI IR . 14422) R FHIProlog S SRS E 2R G0 14 B % LA S oAb i G A R B 4

452 ARz

PrologZe 2 ¥ T IR 5. A ixX | S TEVFZ IR i 1, Jf e S —Le] e
Y]
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1. IhHB

Prologfi K HAZ AU, E&iEm Hbnd2 igife. ©AE— AR MRS, eEtfi—
SeAy St = et I A BRI

2. BRYIEERS

Prologfifi i ¥ — IMAFEM AR R IPSERE, B HIFTA ] L& SR S ARV RS, Jf BLH
Gt s X XA R T ARG ROAAL . AN, XA SRS TR B T, R A IR
HRAYIG X 138 i Prolog F /- b AR 5 1) T AR B E A GRS Kl S A RIULBRAE T 4 Y TN o

3. BEWSRNMAMNAEE

FVFZ BRBEGE T — 8, Rl IR B ROBUB N AIH S, AR/ Prolog e anfe] fi pheid
USRI o AARaA 2T 228 s A P R 328 DRI 2 5 Bl P S R A TR AR 7 — 2 T/ NV SR E A
JR¥Prologhi FHARXT 25 5, (AAZR A B Prolog i TAE 5 FH A RE B A R T R AE nT 32 19 )2
W EBEATY AL

453 mRE*%

B ERXA B RIS I RATE T, AW F5T, BIEX SRR — BRI AT,
Prolog il J& FAE A W7 > B B P A9 — AR BITRZI B 5~ 0 IERAR K B — i1 5 Prolog i i
AR, ARHERIHIProloghft oMl . AT IXRE, A AE S A s ik 11 2 BLON 433 55 FL b T o
Faa R BB IRTERuby s JavarP T HSQL—HE . WRAEARAF HOk A4 S E—if, IR
AR AT RS PR I H
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Scala

BANRRLGE,

37 71 5 Edward

FIHFCA IR, RESNFd =Fgnfi s DU = FORR 427 ( programming paradigm )
T . Scala@ 5 UF, Bt —FRAMIE TS, IRA NG S 7E R R ga e A 2 (Al — e br
PURG2ES . EXH, XN EAEm A RIES (dava) DI REENET (41Haskell )
ZlH o MWIXANE X EdE, Scalan] DAuijg— Rl N, HEANE Y, A (35 ) T8
1) ViXE R .

FETim Burtonfi X # S5 e, Edwardjg— i —35 JJ FRbLas A B L, Rl
e —H LR A B AR A (2 — ., FEXHRERN AR i, Edward)g— MRS I AR
Ml B AR TR, A AR Az, IR B RRIE — R RS . AR, Mg A5y 7]
T — SRR I T, A7 i SR SRR T AN 2518 A2 i DR R AR S S AT A TR A
EEBPFE TR WK SR — A SR 2, XN EEBZEVE T “RAIA
B, MR

5.1 X7 Scala

BEAE XS TR P R TR B B A, SHRLIE 5 WAE R A . TERR204E AT, BT
TR AT AS I DL — LB ZUMIR IR AR AT 20K o B AT R b 2T BRE R, (HIXIF A
— AR R B DT S T I AR, AR —FE S . B
FAEAEEA AR A ), (BWARAR S o AN ) X R g iF & Smalltal kel & ph Bl m i =
Lisp, % Tk, HAUTERIRGTE T 2MA—SEBRE Y, VI A A SR AR & A4 R o ] L2
MR fINAdaif =, EREMEE sl = i Al ] —LE1m [ X G A% 8],
FeanEre . FRLembf, —LURGTH SRR RIS RO B [0 i — ST, LEANC++,

(D Edward Scissorhands, DVD i, Si#: TimBurton ( 19904F ). &A7R: MIAIAEE WA L IRA] 111201 28 4% 5 /A )
(20024F ), (B# M. XEFHEZTIEAN (B FZMAL), Edwarde— Ml A, A—WET T, il
BB R, FFRTE AR IR A6 . (B TSRO IR, A E AR H Gk B2 X - 4l Edward . F2¢
Edward N APREI AR B, FA A 89 7048 BT il AR B At B VKR )
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100 % 5% Scala

BHE, IRME RS 0 T RO S EEE S, lLiavasliCh. &m, 1RASF BB
—SE Rl H e RSB

5.1.1 SJavatiZ{Ix &

ScalaZ /b if LUAE A —HERFEE, WVFRA LAt & 5lava BB E R, IANEREE T — 3
BEGHINLE:, XRPAELL T ILA 7T

O Scalaizf77EJavaiB L, X f#i75 Scalan] LURIBLAZ () R RTHZETT

O Scalan] LA E#¥ Fdavae ., A5 & A 03 mT LUA A BUHESE FNist B AR 05 .

O ScalafilJava—HE#FEFSIEANIE T, KPR 5806 — i i

Q Scalafyifik Sdavatb B4z, 13T A A G AT DIR853

O Scalal¥ 3z F# 1 [ X SRR SR R BN gR RRE A, BRI & A Bk n] L Ae s iz

B gm ey EAR

512 &%BEEH=H

— R RRE T TGS, WRMALEAIR, SBCUERARERE . R85 Javay ARy
NFRIE, gRiMScalal iz i A AR Z A B SR 24, SRR T IR A i T AL I TR 2. X
SO EEEL AR T 5 davaili B AN Z Ak

Q AW, fEJavad, PRI R | RS HEIENSE AL, Scalalll & 7F
AT REAY IGO0 T HEWT AR fE e

O S pAEMA, Scalaly REENAmA I EEM ST Nava, BAORUL, X115 T LA
AN E I A O A 1 R B i B pR A, FEAR T PRI R B AR S R L =Ry
PRI (high-order function ) LA —ANE4MESE . Scalair #2101l HH FE AR T
PERIERE T,

Q REF, Javalyifi il AR &, A gl PRt — AR RIE AT SC I . FEAR
=, URKE B Scalags BOR VR A PR g — AR IR AT AR o s et AR Y 7R
IR ThRAT R A TR 5

Q H%A2/pMiE, ScalafRiF i THRANES , IHSEA S 2. TEAT HIRATEE M
R8T & Bactorf B | FH &1 i R Ruby KUK B B 5 LA A R — 88X 52 2%
Y (first-class ) ) XMLAYALEE

TETFIA~ 2] Scalaz /i, FoA TN iZ T #%— K Scalaiitt: 155 I EhHL. Tl 1 4B 2L} ] 55 Scalaf®)
AT FAE— R — T R A e B P AP g R 25 B AE— Y

5.1.3 Martin Oderskyifi ik

Martin Odersky, Scalafiseit#, HiLiSSRBIPEL T 2208 (EPFL) WP, Z2Fbi i
FITEIRBE T24 B ) — T o S 2 5 T Javaiz BIEIVE ARG 2 , 1 H & javacm 2w 2% LI RITEE .
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5.1 % T Scala 101

fisthJ2Programming in Scala: A Comprehensive Step-by-Step Guide [OSV08]—-HfE#, XA F
AT _LRdrScala iz —. LT EXHB AR UTic %o

Bruce: 114 1T 4 EF & Scala?

OderskyH 4 & 1BAZH & 3 X Ao @ 6 45 F 7 A 40 A2 70 A 4 — AL R B A AR K 89 52 R AR,
it B H K G A2 AL K 2 @ &) 2 4842 (OOP ) R/E — B & A ) 3 A2 5 83 S X A2
PR — A REDGIE AR LR T ok, Bk, RARX B TA%—, M HL— L
FIRK AR TRE LM Z A, B RLEX T E—113EF, REAERFLERATREE
L

Bruce: {1 = W e W — B R?

OderskyH +: RERCILEF N A d LA g THFLRLBM A de, RIAT@TH LA RA,
TR AL RIRBEIRA ) 69 A,

Bruce: ‘v &8 K AEAAT 4 By [E LY

Oderskyf+: ©EFFER—TTBREET ., RAZRACEBENAEA, FPiEntt, st
F Al 3735 %, Scalafl A — T4 R A, Bat R X HA2eh L4, B A JHRX BRI EL
HEETEAER T, Scala#fia Ak &6 R I, TibB LAt R ALFR, &2 47 XML Web
R, A FIABRSE EEE .

Bruce: 4R A8k E LB, IRAE PR AP B 7

OderskyHf 4 Scala#y B3k 2 A 3f 7 A AL RARSF, 122K B FRE, e RTAEH 45, &
X AE A AL F IR KM R KM E (constraintsolver ), W iFILEAR K T IAME) X &, R A
HRFR P AHEIAN TR LB,

Scalaf O Z , R S Twitter £ 2085 HAZ Ui B AL PR S B RubyiE #5211 Scala.
THT [ XoF 52 AR R A A e T LA 24 1 His M Javai s 5 1T 8% 5] Scala, 1H & ScalaBL 1E W 5| R IR ER Y
M H PR B R R o Al RGBT — R LA IR SR B IR B SRR UG . — 1] eR AR
HIETFHA DT LS.

O sREECRT PR AL

O RBLEEEARIME,

Q PR T R i A 23R [ A ] B EL

O RECUR P IE RS S s s SdE . — BRI E T —1ME, SICHHEE T,

JURE ML, ScaladfASE—I T4 REEURARIE T, WURCH+ AR —T T4l 25T —H. ©
FEVFATARE, X AT e P BORECE R AAHRI RIS B0 T S th HUR IR, [RIOR 2400 X6 R85 5 —FE,
ffiflgetter (MU ) Msetter (IE ) B —HN, )&, BRMAETIFEAL
A RN H pR S T

514 BEXEmESHK

Y HTRTBIFE I A 2 R ) T () X R PP BOR UL, BORRY RIS E T +T a9 R &, bR R 2
A AR SRR Y o AR TR AR LSRR PR R, FTRABEE IR . ARG AR TR

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY
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WRTBEATE , IR A S A QR PN ASR] A 2R mT LA [R)— ek ) S8 SR W) A s, el
RMEGRIEA T R TP BAR IR LA FARCRE, MRt L R T BER) o S5 8 2R 4038 it 55 45 A
SR X I (I T ) ot 5 G A i U2 a4 2 e D AR A it o G S 5 1 ) g T L fe Jo o 3k
AL, (L BIVSE 050 A0 el foff P86 T H, R B8 G AR - i F e A 1

PREC AR FETE 7 38 1 R BR A i T AR RSO A sk L [T, Scala A 38 /R 78 42 22 i il ARtk
A, A EHSEAVRIEAE T —Fhfilt FH 4 R EOXE G 1 7 ik

A7 T Scala, 5L JCTE FESmalltalk M LispZ [A/E HXRXMERYBERE T LEFRATHF 4R HIScalaf UAels
Tia] Yo 2 2 e A1 R 5 G R T SRl 5 7 — R

52 FE—X: LWEErmEE

e (Y )2l ) X R, I B —ER LA AR, e s, X
SR HRE AT, ANt AR B A AR ARG HSE R A o ¥& IR R 1) 7 S 3
B, P R EA R L AARRIERE T o B2 L NS 67 IR s T I 3 AR ke HE 2 24
NAEIR o T ) 5 G R 0 20 AR s T —BE e IR 42, Rl e R B S B T ) R
Javaifi 5 BFRSIEM R G IR R ALRI R SC AR 2eid i, T dprikdt, sk, fEiX—3r
BAVRAE L ERY BT, BV Xt it is Ay 5 F, ikikScala,

ScalaizfT7EJavalE Ml (JVM, Java Virtual Machine ) |, FRARFTHE IR (G Xlavais =
FITER MR, oAb s S PR 1t Tk se ekl fR¥G (e Scalarf 75 51—t Javafy AR, Aad Tk 5%
FIINK IR, PRICT R ) P I o BRIAE, 435 Scala, FRAEA TS Hp i FHAYE2.7. THc &R

5.2.1 Scala &

MScalaZ e T, fiiAscalamp @B alfEtl 6. WR—UNER IS, RASE BULMH5%
FE. MBI —Ascala>fEnfy, % Pkl Ll A—28RA5 T

scala> printTn("HelTlo, surreal world™)

Hello, surreal world

scala> 1 + 1
res8: Int = 2

scala> 5 + 4 = 3
resl0: Int = 17

scala> 5.+(4.%(3))

@O FEL (DrEvil) 2 (EMARIRE) Pi—DAY . (EMARIMENE) 2 ihlay RoachSi# 10— ERIFLEE .
TEIXERRE oy, 20t 20 604F AR A T BT T — W S — W F TG T I L, o T4 5
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resll: Double = 17.0

scala> (5).+((4).=(C3))

resl2: Int = 17

BBUEXMSR . fElavadt, fEint (JEAZEHY) FlInteger (X4 ) ZIAIMMCH A5 B 3 FFRAFE S Ak
Jio HE L, BT AEMBISL, Scalarh —VI#EX S, HRZEFSIBIMIE M RIE ST, X
RN RENARFE. LA 1E F Scalast Ay 4 B £5 53 19 «

Fca1a> "abc".size
resl3: Int = 3

FARPRAE SIS, JHRG T —A0EER . P12 i A — 2 h g .
scala> "abc" + 4
resld4: java.lang.String = abc4

scala> 4 + "abc"

resl5: java.lang.String = 4abc

scala> 4 + "1.0"
resl6: java.lang.String = 41.0

R, SRR A RATHA R ZE R o Scalal IR Le B il FAl 747 8t 1 o JRATH IS L
S i P A — IR UL L
Eca1a> 4 = "abc"

console>:5: error: overloaded method value = with alternatives (Double)Double
and> (Float)Float <and> (Long)Long <and> (Int)Int <and> (Char)Int
and> (Short)Int <and> (Byte)Int cannot be applied to (java.lang.String)
4 « "abc”
A

W, SXHEXF T, ScalasZBr b 2w, Scalaffi FIZSEIENT, XAERZEIEM T, THbfE
T A TR LR AT AR 2R AN B 5 Ruby AR, Scalan] DLFE S e i) g 72 AUk A . Scala
SR SRR TR, ARG AT AT TSI

Fi4h, RENAEVRAT REIER R [P ava 7 4 Ep 2 . 280 S Scalafy SCE F-BEEAR AT RANTHE X
AEEL, AN RIS, FRATIIRAR S R F A , AR A 2Bl W5 11 .
A, RESIMRNT, EARZH T, Scalazs{li FH—FhEsTH 75 M2 AU sk mS . Hrh 2 — BAEE &
T (i R B JavaZi i, [k injava. lang. String. A(ETR, 43t TRibrI/20E

522 XRixzR5&H
FRAEFRA T3 28 051 7 A P 25 5] — e FEA B, T —2EScalaf true/fFalse ik = .

cala> 5 < 6
res27: Boolean = true

cala> 5 <= 6
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res28: Boolean

true

scala> 5 <= 2
res29: Boolean = false

scala> 5 >= 2
res30: Boolean = true

scala> 5 1= 2
res31l: Boolean = true

KEEA 2P it Z AL B AR AR PR X R C XA BTEL T $ET ok
e APl — ik

scala> val a =1
a: Int = 1

1}
N

scala> val b
b: Int = 2

scala> if ( b < a) {
| printin("true™)
| } else {
| printin("false")
|}

false

TAVL AR B TIE, FHE—1f/elseifmPXTEN T T . ADRIFANE— T4
ERIEERE . B, EEXEIRERA R EAL R ZRAL, ScalajRuby AN[F, B 7SR 1452 A8
WA, AidScalath Hava i fm], BoaERiH R, FHATFEH Aval a @ Int = 1,
IR MNFARFEI 25035, & AT LAY

ROk, X EeScala”l i 7 B LA G val PR . ARkt nT DU Gk S var, val
HRFSEUIAAS G, TMivarfg, EmEIISTEA e el

TERuby™, 0%/ Ttrue, MECH, ONZEN T false, TEX PFIE S 1, ni TARSEM T-False,
1EFRATEF ScalafZ anfar A e A THINE

scala> Nil
res3: Nil.type = List()

scala> if(0) {printin("true")}

crnmenTlag « armean e
|

<Consolie>:5: error: type mism
found : Int(0)
required: Boolean

if(0) {printIn("true™)}
A

scala> if(Ni1) {printin('true")}
<console>:5: error: type mismatch;
found : Nil.type (with underlying type object Nil)
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required: Boolean
if(Ni1) {printin("true")}
A

HATERING VR —D2FN3R, IF HARE Z XN V50T A . X AT 5 Scalar i
RAUFIFF SRS B M & o NTVRIECF AR, TR ZHRATREN TR ENT. A
TR AR EEA R IR Z )5, AR T3

5.2.3 &N

AT NORIMULREF MR 4%, FRA TP BE R A A 238 & okis8 17 Ef]. S5Ruby
Fllo—FE, #RAT It scala path/to/program.scalaXiizfTiiAs,

TR R= AT, IRASE R ZRES RE PR L. Ak AT, RO FE
22 2] A RS TR IR . REFE 213X 5 Java kUSROG PR 25 A AR ARLL .

AXRAERBBHALLF

—EMBHRAZETHEFTFHRBREA YR SAUIAALRA, BAUREXIES
AERMHREAUREL RE, RTEEN 2 E —ANE R R EHR XD 4, RE LR BERR
RP#, &A@ L, Javafe Ruby #ER 2 A 209, (ARREINMNBEALLTHALT,) 5—
FE, LhESARCETNABEAAY, HIEFEBSHARXCAE—NBELE LB RE—
NEH, —ANFHELRAR-ANEFEIE,

HERUF SXUNRFIP—ANEM, SRV BT R ARV EM G FIAT %
A, AIMRER—FPBTHRBIALRNER (#5), TRARALY FfoA RN LEG—R
T (hE), BELARNETNTRAEATHEEALTELFNHRAGKD LT @, TURTH
FEE, B I XKBABRAR T ZHRAD, 5 GKRMNRIRTFF UL 9T F LA
B —RE, AT RAE, ROTFAEN EEER I AR TS AHELL Y,

B kAR Java #AT B @A FI KRG, KA B AL —AMERXEIZR Java # 5
R0 R IAT I AR A &Ik 28 Java 484 (EJB, Enterprise Java Beans) . Spring.
Hibernate, JBOSS Vi & & ) 7 & %42 (AOP, aspect-oriented programming) 3% 7 L7
A4, KEEEXN AL LA R RAGENME, RMEALL Java #9 R AR 2450 540,
HFHEHX G FHE—TARRT AN, BRI BRARAHK, ARAN T RERIERIR,
ABANLRXIFIE, KB EEEHHSEFEHSES.

FAT S LR R MAX Y Java sk F A T T, Haskell Z L2 k935 £ A4 EAF
BB H FLEBHA LR, RS LW, REEREFE —NRRATT S0 E—HL
MR T, FERARRKY N RIEX KK &R 2L LR LY,
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B REFEA M whi 1efEGER

X HE R, 41, JavalF A H T EEE, X BICHWHHE Epublic, 1EScala
o, pubTicEERIAMY AT WL, B A sk B X A 8 T AT U o

TEXAD B, AT —MERKECHIMIEIS . 18, U HvarE e, A5
WER] T —MavaXlg whiTeiBa) /], AR0] LIE 2465 A — E 3T, ERIRRS
FORIEE LR false, IRA] LIRS TiX B

batate$ scala code/scala/while.scala

1

2
3

ForfEHR) TAETr 205 JavafICH A WARAH L, (HIF LR A AN

printin(args(i))
I

forLoop

XBSEE— 1R, FHRE <R, R Efinitialvalueuntil endingValue
IR FOREARE L X, ORI AR 21T 286 TR

batate$ scala code/scala/forLoop.scala its all in the grind

for Toop using Java-style iteration

its

all

in

the

grind

5Ruby—#¢, VRUSTT LM FHIERR —NEG TR ITE, ffififoreach, B2ribARIRAR
F|RubyH f*each:
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printin(arg)
I

rubyStyleForLoop
args/E &AM AT TSE0 R —A-51 3 Scalals B4 TR —MEE — B AXA
e, FEFRRNTHEIFH, argfEargsFI R —I0K . 7ERubyH, SILIIRESEM AR 2
args.each{|arg| printin(arg)}. & NSENE LKA ARR, (HEEAUZMER, T
ST FRst T RS
batate$ scala code/scala/ruby_for_loop.scala freeze those knees chickadees
or loop using Ruby-style iteration
reeze
hose

knees
chickadees

TG, Rk A O o 3 2l XAk A A 2 HAb a2 XU 0T R , (E2 BRAR TR
TR P E L e BB R B b, IR 3 7 T 417 AR — L
524 ScE5STA

5Ruby—#F¢, Scalaszfi—225RIVEH (range ). BahfEHIA, AT XS .
scala> val range = 0 until 10

range: Range = Range(0, 1, 2, 3, 4, 5, 6, 7, 8, 9)

scala> range.start
res2: Int = 0

scala> range.end
res3: Int = 10

ANt EARRRUbyFE R . ARULIT LAE E A

Fca1a> range.step
res4: Int =1

scala> (0 to 10) by 5
res6: Range = Range(0, 5, 10)

scala> (0 to 10) by 6
res7: Range = Range(0, 6)

Ruby 75 Rl 1. 104124 F M 1~10, TMRubyAYIEEIL. 10/ F1LEFI10, A& & R hmd.

scala> (0 until 10 by 5)
resO: Range = Range(0, 5)
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PRt T AR R T D7 A Y0 F AR AR 7 1] -
scala> val range = (10 until 0) by -1
range: Range = Range(10, 9, 8, 7, 6, 5, 4, 3, 2, 1)

BT ) O HE R R -

scala> val range = (10 until 0)

range: Range = Range()

scala> val range = (0 to 10)

range: Range.Inclusive = Range(0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10)

TR RIS AR R 20, VR . TR R T2

scala> val range = 'a’' to 'e'

range: RandomAccessSeq.Projection[Char] = RandomAccessSeq.Projection(a, b, ¢, d, e)

Scalazz WRM—LERE R, FS2 b, MIRRE T — " forifih], Wil THE T —1
‘?’E[%]O

FiProlog—*E, Scaladft T4l JLalfe— A EE KEERMRX QLS o IRTEVEZ HoAl pR 2
B E BRI, JTTH AP RIRTR AT LB AR, 7raipk BalmRit =, BF R
W HCHF RN R UL ENREYE. BERXAHIT

scala> val person = ("Elvis”, "Presley")
person: (java.lang.String, java.lang.String) = (Elvis,Presley)

scala> person._1
res9: java.lang.String = Elvis

scala> person._2
resl0: java.lang.String = Presley

scala> person._3
kconsole>:6: error: value _3 is not a member of (java.lang.String, java.lang.String)
person._3

A
Scalaffi FHICAH MAS 25 R4 T Z{E MR E :
scala> val (x, y) = (1, 2)
x: Int =1
y: Int = 2
T ocHBEAEERE, Scalar] LI TR0 H o & BU(EN T S 2RI A .
scala> val (a, b) = (1, 2, 3)
kconsole>:15: error: constructor cannot be instantiated to expected type;
found : (T1, T2)
required: (Int, Int, Int)

val (a, b) = (1, 2, 3)
A

25

xconsole>:15: error: recursive value x$1 needs type
val (a, b) = (1, 2, 3)

A
ATk EeIERNS , FAHEEREETE—E, B —Lem 3 R A2 Lo
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5.2.5 Scalafifgz
TEScalarf, AL H FH—A7 UL & SCHRLEE HUA TR I A T e B 1 o ) Bk

class Person(firstName: String, lastName: String)

FEE SC—> 1] B A (S R O 75 48 8 8 AR . PersonZE 2 AA 1Y (public), JFEA
firstNamefll1astName P~ @k

PRATATERE I & ol X A28

scala> class Person(firstName: String, lastName: String)
efined class Person

scala> val gump = new Person("Forrest”, "Gump")
ump: Person = Person@7c¢6d75b6

(HX IR RETE A T a6 G AR B AT F—5 . #3272k, AT Scalaty il —A~ 523 11
X R, 1A XSS K Compass (B ), T EwIGEIR I dbm . AT LI A%
F e A 50900 I HAHN MU B8 v . X HLJE T CompassZEAy 4B Scalaf Uit «

val directions = List("north”, "east”, "south", "west')
var bearing = 0

print("Initial bearing: ')

printin(direction)

def direction() = directions(bearing)

def inform(turnDirection: String) {
printin("Turning " + turnDirection +

}

" "

. Now bearing " + direction)

def turnRight() {
bearing = (bearing + 1) % directions.size
inform("right")

}

def turnLeft() {
bearing = (bearing + (directions.size - 1)) % directions.size
inform("Teft")
}
3

val myCompass = new Compass

myCompass.turnRight
myCompass.turnRight
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myCompass.turnLeft
myCompass.turnLeft
myCompass.turnlLeft

X LA TERIEARR R 0, B — LB AR I 0 5T SO ( /DR LR
BEA LTSS L ) AL . SRuby AR, B ik iy e S S SRR & 5, JFHA
SRS AL S AR — Tk B o L EFA PRI i, — 22D TR 4

class Compass {

val directions = List("north"”, "east", "south", "west")
var bearing = 0

print("Initial bearing: ")
printin(direction)

Je5E SUm T ARSI PR Bl @it . Mg i — 177 m (direction) F1IZRH—4
Jifii (bearing ), JAXSURIT ISR Thr. ZI5, HalfERM 00, Tk, At
T BB ATk ) R T s L

def direction() = directions(bearing)

def inform(turnDirection: String) {

printin("Turning " + turnDirection + ". Now bearing " + direction)

}

XA AR ARSI TR E o e PR — I E X direction)rik Hig#directions
HFHxt i bearing FAREMABAICERIR ], Scalaitfit 7 —Fpepf e L EARIETL, M
FEE T A MR8 7 i e SR I35

M FESNT R, inform Bl — KA G R . EEZ MR SE, )
M5 o XA IEBA R A, T L EFRATE B X LA B 2 1 5 e

def turnRight() {

bearing = (bearing + 1) % directions.size

inform("right")
}

def turnLeft() {
bearing = (bearing + (directions.size - 1)) % directions.size
inform("Teft")

}

X A PR B 7 EE AR H Sl 7 18] AU 7 LA R AT R — DI . XA ERAEAT
—ABREIRAE, ZMERIfE, HORBIRE ) HASRE P S e, JrAiEmL; Y2 e
I, Jr AR, XL RA IR RIS AT T IS 2 A

HENHERR

RELEF T EAMEARE WA TN T ER— M TORARAIER LS frdn]
DA P A . B — T Personds, BA I &
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this(first_name)
printin("Inner constructor")

3
def talk() = printin("Hi")

}

val bob = new Person("Bob"”)
val bobTate = new Person("Bob", "Tate")

XA — A R332 51— S B Fi rstName 14 & 45 Al — 44 R talk i . i EIRAS
thisirik, BEREXDENE ZAWES. EEZWANS4: firstNamefllastName, —JF1f,
XA IE L thi s A —NFi rstName S 501 B

JE SURTH RIS T PR RSBk —person, SE—FORAMH T EMERE, B
TP o7 T B B R A

batate$ scala code/scala/constructor.scala

uter constructor

uter constructor
Inner constructor

FURIX A S MBS AR E R, Oy ENTRir oy ez A IR, 1hRATTE R nf
BIERTTEIE,

52.6 #R#E

FHRFTCA L, R FRAATIRTCAT o FATH R AN T — 2B T Im Mok 54,
TEATT R, IRATKE B — 228 22 M3 B A ko

1 IR RILFE

frdavafliRuby T, IRETESE RIS S IR ASE B ik . #fdavart, 25 Hstatic
K FEMi . Ruby (i i def se1f.class_method, Scala&fy % HXFifhsfms, ScalazsfE
e SR IS . Y2k HRRAA — 5Ly, FTLAE FHobject A& class KA e
SXANIE R R M
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TrueRingfsE U SEARMG — 20058 S, (HE3Ebs FRBIE T —4~ 2 (singleton) XF4,
fEScaladt, X4 CRZE e AT LEAMRIMAFR . A TXATT5E, AT LAE— DX g ny
B e A 2 T A2 B B S i . ERRATTAEI b, ruledr R —A 0L . XA
FMEFR N A AE 2+ % (companion objects )

2. YRR

FEScalarF 4k A A 4 5 1, (BRI KRS . X B — 1 HEmployeeds¥ J&Personds
MBI+, 1 EEmployeeidFBIHRSE T — UMY T4 . T HZEICHS:

class Employee(override val name: String,
val number: Int) extends Person(name) {
override def talk(message: String) {
printin(name + " with number " + number + " says " + message)

Q -

arrida daf 340 C+ring = 7] a
VETTIGE GET 10 /.20 ing = Numcti .

}

val employee = new Employee("Yoda", 4)
employee.talk("Extend or extend not. There is no try.")

XA b, FefiTEmployeeZsd J& T PersonttZs, kA I1EEmployeeZs hisfhn 7 —A4
Bl AE Enumber, JEH S T talkJy kIS II—S 5 9710 . 2808 2L miEsRAaR 525004
T A K, TR, RERTT LA IS SHANE R, [HU0h PersonS i e M S5 %

T JEAER 1 A R JEAEAT T R EEZR A TR B, overridesCir il A TN . X~
0T LB IR TC R PR S SRS | A o BT 5 2, X LA A AT DAL R R I — 45 o
HA R, REWEMXA SR Edward 2R PL— 55 1/ M 1o FRT4kes- -

3. trait

BT (1) X G20 5 AR AT R AR B TR L. — ST LIS ZFIOR TR B o X)L
— AL . WTFESIERY CHEARMN” . R EARIERAY “HEARM” 8 A apis b B AT
AMySQLEE . T ki ANl 8, C++fi F T Z B 4k/K , Javafli 174211 (interface ), Ruby
i Tmixins, TiScalaffiff] Ttrait, Scalaftrait5RubyfmixinZsfl, FIMHeszE, =i
BARE, WAl LLK Scalal traitF M Javaly i I ANIn— A2 S B, A Tk trai ¢F e
—ANRr2E (partial-class ) (95EEE, FRARIEOLT , B0 % 0T IS R AR — A OCHE ) 8, R —
N HPersonZstEfiitrait NicelyfilF .
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trait Nice {
def greet() = printin("Howdily doodily.")
I

class Character(override val name:String) extends Person(name) with Nice

val flanders = new Character("Ned")
flanders.greet

RE B —ICER EPersonds, TEHA M2 AnameBER T RIS, B0 REH
HMNicefitrait, XitZmixin, BRA— 1 Hikgreet, Ia— 1 ILELE—1% NCharacterf
25, IEEE Trait Nice, fHIFHIAET L@ R Character Ll Fgreet 775 1. iy
LERR T —AF

ﬁatate$ scala code/scala/nice.scala
owdily doodily.

XEBEAFAKRERONE ., FA10T IAEETScalaZs rh 454 X M H A greet T I AN ce
trait, JF5| Agreetfih.

527 E—XHEMNZFETHZ

AT RRA T B R — Al 5 T RS RV R B T %, BT DAE S — R4 > R IR AT T 5 T
Scalaifi 55 B KER T N ZS 55— KA 2 AR Tk i 1S cala S2 #5117 X S L&, il i fT7EJavarz Al |-,
I LAl IR () Javals . Scalafyifiik 5 Javatfi Bl H AL Zom SR AR . 4RI, Martin
Odersky=L Bl Scala A 1 78 i [ X 52 4 F A pR A X4 R PR A 280 2 () 35 il — AR 2. TESR
F2g2 o, BTSN F R BRAINES, Bt & N R B A fa

ScalafyFR A2 A 2] LIS R, FH P EHR AT 548 U B AR e py 28 Rk
ScalaZs# il LUK PG T L 28 R AEWT H X SIS | i ai ] DASR I AL e, Fb A R e 3 ol 4%
L, TERHIEN T, giifesid o vrReat s s,

Scalaff) FEih =L S HAWIE T AEH AL, AL 7EScalad B ™% —8t 4 K ZHc bR E
KAURATRIEHL . ONT TRREFE M4 ak=l, e T AR JE AR . Scalaf#iFF ol
Tl 28 Fe) 5 HABIE 5 A HL R A A BB AN o Scalasz #HF— ST s 26y, thinocdl ( AS
RIS AL B Y [ e K BB 3% ) IS (e AR . ALHG A i S G R A PR 751 ).

Scalafy 2 5avaH I RARMIL, (FOE BN TA LRI, MR T —FpFR A o % 1%
A Rl — AN AT R AL 7 VR AE—E . 7ERubyfli FmixinilJavafii 4% L # b 77, Scalafii
FH— 2 mixinfY 44 A trai thy45H .

TES R B, R4y > Scalafy AR o RS2 IR . 24 | AR
R—SESm N E T, ifoldLeft,
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528 #¥—XB3

B —RKMScalaz= > s TIRZ A, (HIRIXEE N 202 R I BHIR o S SETA] ) X 42 R
SARBRIZ TR . X AN 5 5B B SR F R IS A SEREE , (EJRARIIZ SR T AN
T8y
%

Q ScalafyAPI,

Q X} bJavatjScala,

Q XTFvalFfivarfyifit.

15
Q g5 — ek, FTLUHX. ORI FEARF IR (tic-tac-toe ), fufr@EAME, S0
A, SCHRTBA A . 18 S,
Q o RPN ETF IO

5.3 HX: ZEEARMIEMEITIL

1 (BT F 2080 ) 1, YEdwardE IR Bk A T 1w ERIREES 7, JF HABRAERE 1)
DI T2 h A8 — R RO AL B, ARas— VIS8 —+ .

AEA T g RE e 5 P S ARG 28 WA XA R S o 224 T [ X R i P 90 B S T Bt = )
W, REEBTCIESEZ Smalltalk, PRIk MERUHT . AT EE R 2 — 1 TRE T DAARS S 3 Bk g
PR, R SCAT LAEA T )0 G AR R AR 1 TE o CHHBT I a4 07 T A S A CIE F Y
PR PEAR A M LA . B AR RG] LATE IH Y bR SR I dh it AR 1 S Tk

PAE g1 Scalald PRBGUR RRTE 5 W B D2 530 1 o AT S HTE IR EARARSIHH , Aid
FEARESE, DIRe ARSI, BN TR BT A 0 TR ERA , RIETESS = K AY2% 2] vh IR B s
IR o FATTN—ANaT B BT 1R 5 Ky ]

scala> def double(x:Int):Int = x = 2

double: (Int)Int

scala> double(4)
resO0: Int = 8

1EScalarf & X —A~ g 5 Ruby /3 AE . def &7 BE /T LUE SRR B iT DLE 7. S5
VIR BBV BRI o SRS, ARVT LAFE E — DT ek (M 2651, ScalaZs i ] AN ik W45
RIYZEA,

BRZ AL, RS RS S BRI, 1, X 5Ruby A, XHHESTE LT
BEL PSR

BRI EE Lo ARLTT DU HIE 20k e —1> Tk

scala> def double(x:Int):Int = {

| X % 2

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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N

|}
ouble: (Int)Int

cala> double(6)
res3: Int = 12

TEIR [PIZEAI Int)5 I =2 e 1 s 30 22 th 3l . R R BOH I 2B IRBiFs
B B2 A R NVE R R IES, IS, (HIXAIE AR AR WY

RIS A )R, AR AE R PR RIEA ] WARRAR T 2l R EGRR E R Y, R
LRI T AR A A R

5.3.1 X*JtkvarFAval

Scaladt Flavai L, Jf HFJavafy 5 BB X R, HIERL)H, XAt HArRRE 17X
IS, e HAL T E, Scalan] PAge /Al Fid 2 154F 20 g f i 5 1 &k J'é . /RS #Scalast
KRt AR B R3] 7B W E M (HR RO R R B, BT I
KBV RFPERR TGRS B R . AT AR RS RE DY o MR BRAR A, RO Al NS B, SORENT Dk
HARAE WS, TElavar, XEMCE M Final B, MifEScalart, AEEEWRE M HvalmiA
JEvar,

ﬁca1a> var mutable = "I am mutable"
utable: java.lang.String = I am mutable

scala> mutable = "Touch me, change me..."
mutable: java.lang.String = Touch me, change me...

scala> val immutable = "I am not mutable"
immutable: java.lang.String = I am not mutable

scala> immutable = "Can't touch this"
xconsole>:5: error: reassignment to val
immutable = "Can't touch this"

A

varis g EE TR, Mival 28 s ENRAER, EEfla P, R, fRaf 2R
I E L0, BMERE N Eval, —BARBEES G, He Lval B agl B — iR,

FERLET5 T, Scalag| Avar XUk (var-style ) 25 & DL SCRHE G I ir 2 sUm R RS, (EZ it
RIEFES: > Scala, il fefi flvar, FEAlE SR B THHE B AIF R B ITFRT . X —HARR T
PR X pRE R R ST X R PR OB R . T TR PRI 5H Ao

T Ak S ] — B PR i B K PR A E  RRRE . E AR

532 &&

PREGU SRR & R i B EE S O E M A A E A . PR mEE S 22—
Lispilt& [l S b B R AR TR T 1T, XA 44 & LISt Processing 46 S o PR B E =

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY
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A DARZE 5 sy 1 A0 S B AR 1) 52 A 2544 . Scalaf) AR5 AR 513K (list ), 2E (set)
FIBLSE (map ),

1. 5%

MR ZERBA IR = — R, S BRZ 2515, ScalarP g 3REA N List, E
e REYNA RS, WREPLUI . 7EREH T Ak 2es) 3K .

scala> List(l, 2, 3)

res4: List[Int] = List(1, 2, 3)

EE, B—1THRMAME: List[Int] = List(l, 2, 3). XMMEMMUFEN TEATIFERZE
, T H AR T AR P BRI, — ARSI PR

scala> List("one", "two", "three")
res5: List[java.lang.String] = List(one, two, three)

WRARE X R T —2davalig 1, ARPVREXTEY . Javafs — NMRRMHEIY MGz Y ( generics ),
BXAREMETT ATES | R B A X HE R BB E A H s AMEBEICR . YR — a5 G 1T FR A AL
MFRNS, IERNTRE— TR A

scala> List("one", "two", 3)

res6: List[Any] List(one, two, 3)

AR TR R R Any, B & Scalar B — Nl B R L . TR — N UIRISI R ILR
- -

scala> List("one", "two", 3)(2)
res7: Any = 3

2

scala> List("one™, "two", 3)(4)
java.util.NoSuchElementException: head of empty Tist

at scala.Nil$.head(List.scala:1365)
at scala.Nil$.head(List.scala:1362)
at scala.List.apply(List.scala:800)
at .<init>(<console>:5)
at .<clinit>(<console>)
—at RequestResuttf<init>(<consote>3)——————
at RequestResult$.<clinit>(<console>)
at RequestResult$result(<console>)
at sun.reflect.NativeMethodAccessorImpl.invokeO(Native Met...

T T Q#AERT. FIRTRE—A %L, BrAE R QAR [T, 5JavafiiRuby
—, ScalafyF 3R T AR AMOTTFiR . At 5 Ruby AR, Uil 513 T AR Bl TR i 24l
5

PRAT ARG TR, R ScalahiiA 231k [IF R — IR

scala> List("one”, "two", 3)(-1)
res9: Any = one

scala> List("one", "two", 3)(-2)
resl0: Any = one

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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scala> List("one"”, "two", 3)(-3)

resll: Any = one

X AT R 5 R FAMET KA FH NoSuchElement A e/ A —3L, T LI2.8.0MA G T
XAFT R, kB [Eljava. 1ang. IndexOutOfBoundsExceptions % 1

RJEHR—T, ScalaP NI TR— =513

Fca1a> Nil

res33: Nil.type = List()

YA, AT IR AR HRT . AR, A8 —T, &
TR A — L AR R 280

2. &
LEEFNEREL, ANIEEFATTE AT VR0T LU Set e F4e E —
scala> val animals = Set("lions", "tigers", "bears™)

animals: scala.collection.immutable.Set[java.lang.String] =
Set(lions, tigers, bears)

MRS IHOTERAR A S) -

scala> animals + "armadillos”
res25: scala.collection.immutable.Set[java.lang.String]
Set(lions, tigers, bears, armadillos)

scala> animals - "tigers"
res26: scala.collection.immutable.Set[java.lang.String]

Set(lions, bears)

scala> animals + Set("armadillos", "raccoons')
xconsole>:6: error: type mismatch;

found : scala.collection.immutable.Set[java.lang.String]
required: java.lang.String
animals + Set("armadillos", "raccoons™)
A

AR, IR B BIMER . AR ER ST — DRI A R B BUH S . BN
LT, SRIEATTER o ARAT LATE 21 EE B — S TR M 5 2, (B2 R TR R Ruby IR i
+ik - IB BT AIME . fEScalarf, (f FH++ - -1z Ak 58 AR A RIS B
scala> animals ++ Set("armadillos™, "raccoons")

res28: scala.collection.immutable.Set[java.lang.String]
Set(bears, tigers, armadillos, raccoons, lions)

scala> animals -- Set("lions”, "bears™)
res29: scala.collection.immutable.Set[java.lang.String] = Set(tigers)

PRALTT LA T ke 52 iR A S iR RS AR R B T SR AR BT 4 ).

scala> animals =x Set("armadillos", "raccoons", "lions™, "tigers")
resl: scala.collection.immutable.Set[java.lang.String] = Set(lions, tigers)

(D MScala 2.8.0ME AR &, *+ELEPE T
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5HFRAR, E5RIFIER. XEREFEMHF 55 RAEEA AR REE
scala> Set(l, 2, 3) == Set(3, 2, 1)
res36: Boolean = true

scala> List{l, 2, 3) == List(3, 2, 1)
res37: Boolean = false

FIHATIE, FERECENANRE L T BT RN FMS,

3. BREY

Wb — N (key-value ) %, 24 TRubyfIHEL% (Hash ), B RIEERG N ZIEAE .
Fca1a> val ordinals = Map(0 -> "zero", 1 -> "one", 2 -> "two")

rdinals: scala.collection.immutable.Map[Int,java.lang.String] =
Map(0 -> zero, 1 -> one, 2 -> two)

scala> ordinals(2)
res4l: java.lang.String = two

jScalafy 5| e FEE—FE, VR0] LI it Map i 748 i — it o (5 FH >3V EAT 1 L S %) 7
JCRMIT, EHACE ] T — LB, 50— ScalaBt i AR 1R AR A S . 45 F kAl
Ah—FPIE X BB, FEHE R key Fivaluefh) 2 A

scala> import scala.collection.mutable.HashMap
import scala.collection.mutable.HashMap

scala> val map = new HashMap[Int, String]
map: scala.collection.mutable.HashMap[Int,String] = Map()

scala> map += 4 -> "four"

scala> map += 8 -> "eight"

scala> map
res2: scala.collection.mutable.HashMap[Int,String] =
Map(4 -> four, 8 -> eight)

B, FAT ] ZEHashMap 3 A—>Scalal% . X EIRAE XA HEE S v B (2 T LABRIE Y
Tk, A2 mapf A B 5, X ERE X maplt 51 A RO, T, RATEEE T
WRAMHIZEIL . fem, XSRS FR S I —Se g X, JFR IS5

WERVRIEE TR, MR THRER

scala> map += "zero" -> 0

<console>:7: error: overloaded method value += with alternatives (Int)map.MapTo

<and> ((Int, String))Unit cannot be applied to ((java.lang.String, Int))
map += "zero" -> 0

A
TR —FE, Scalaffesy T —ANAUEER . TCIBRIEGR IR BOA SR A a1 TR B, AL AR
R HPATH . MAERC T T A XA NEAE L AEAE, THIRATRA T #2407,
4. Any#iNothing
FEA R 24 PRI, Seok T if— T Scalaf 2R IR IR R o R4 G Javafti FScalaft, R4
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2% KR Javal ZRZ IR E R o ANad, PRI IZJNE —L8Ag eScalaZk BT N %S . AnyJScalaZé)Z Ik
R AR R R MELLBRAR , A AREHIE B By ScalaZ RIER A K [ Any 2

[ARE, NothingZte i 2Mii125, BN, X— AR IEA R RECKIE, PRt il LR [A]
Nothing, X545 FREAIR BHEZSIUAST . Scalafy2E)Z IR R WS- . A 28R4k & F
Any, JfHNothingZ&dbrk [ Fifi 2,

€5-1 AnyFlINothing

MARAEEE T TSRS, X EA YA 225, NulT2— T trait, nulTEENU1TAY— 5L
B, Slavah nul1 1260, BER—IESEH —EHEFENTT, MiNothingE—trait, 2T
FAH T2, NothingZBeA 2], FrLAARBEIZNuTIREERT Ho# 51 ( dereference ), fldn, i
SR BT R R S I Nothing, 25 EUR A BEAT IR A

TOAEIXCLE RN, VRS — TR, 2 T RFRA PR AESE & Ll FH — 26 = B eR L

533 &£&85E#

FEFF AR A ST AR L pRE LN T N R S AR F 200, FRASEIE N — 2L 3RA | — ELAE i A
o Y HESHZ B (high-order ) PRAL,

HRubyFllo—#E, A T RBrek%k, ScalafEA S MEMAMS] . IEWRubyf# Heach
VI K loffi ffiforeach—#f, Scalan] LK pREfL 164 foreach, X MR— B F A JERIAE St 2 =

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY
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B eREL, B HIUE, = B BRSO R — A R R R g, RS U, S R EICE— L
A PR i A S B A PR EE A3 B 235 SR %) R B o 33 FH HC At PR ESOR A 35 PR B T T A2 PR
BRSSP OGRS, I Hoe b S mfl L AE 5 S s i 77 =X

ScalaX} = By pREFE AL T3 R SR . FRATBEA B 2/ — Lo @ £ T, 15 A H PR L
( partially applied function ) s AL (currying ), {HUZFRATE5: DK 7B pR AL (L H AR A
3 ) MERSEUGIB AR TR . VR DA —A R AG R B — B el S8, T e
YERSEUL A R, 0T LR B IVE R REGR BHEIR B, FROTSE PN — T EL RE, BN
VER A SEUG 25— S AT @R XA T

1. foreach

FATEMF I — U foreach, EJ&Scalad i) FE L . Hlo—kE, #X4E4,
foreach i a4 — MU HE S8, 7EScaladr, #RATLLHvariableName => yourCodeik A
AT R .

scala> val Tlist = List("frodo", "samwise", "pippin')
Tist: List[java.lang.String] = List(frodo, samwise, pippin)

scala> list.foreach(hobbit => printin(hobbit))

frodo

samwise

pippin

hobbit => printlnChobbit) & —EZ KA, RITABFIIRE, TEX DAY, =1
L2, MRS, foreach X MES k%L, JRHIIER A SCHME M ASEUE
B TE L R IRATREC MBS T, VR AT DU XHE A B AR R R, RE TR IRF T
HARIE

scala> val hobbits = Set("frodo", "samwise", "pippin")

hobbits: scala.collection.immutable.Set[java.lang.String] =
Set(frodo, samwise, pippin)

scala> hobbits. foreach(hobbit => printlnChobbit))
frodo
samwise

pippin

scala> val hobbits = Map(''frodo" -> "hobbit",
""'samwise" -> "hobbit", "pippin" -> "hobbit™)

hobbits: scala.collection.immutable.Map[java.lang.String,java.lang.String]l =
Map(frodo -> hobbit, samwise -> hobbit, pippin -> hobbit)

scala> hobbits.foreachChobbit => printin(hobbit))
(frodo,hobbit)

(samwise,hobbit)

(pippin,hobbit)

HIRT, W ITH AR P RITR . RMZIEICRE, foreachn] KITTRITTA4HIAE
i, BOERE

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY



53 H=K: BHEAM L LIE 121

cala> hobbits.foreach(hobbit => printinChobbit._1))
rodo
amwise

ippin

cala> hobbits.foreachChobbit => printlnChobbit._2))
obbit
obbit
obbit

AT IXEERE AL R, VRAT DS e X Sk AR TGRS BRI, SRS
] Scalakf BRELS 85 255 10 T Y H A — SR Y 7 1k

2. BEINRAZE

FE A AT — T, S @B SERESIR A Tk, XS EA B Iy it 1
AT T TR IH P R s AU REE . B0, TR )7 s T Iﬁﬁﬂiﬁﬁjﬂ/ﬁﬁiﬁﬁﬁﬂﬂé
AR/

scaTla> Tist
res23: List[java.lang.String] = List(frodo, samwise, pippin)

scala> Tist.isEmpty
res24: Boolean = false
scala> Nil.isEmpty
res25: Boolean = true

scala> list.length
res27: Int = 3

scala> Tist.size
res28: Int = 3

W, ARBEA] LM T ength i il LU i size Zofi s — AR K N, JIAMAELAE, NiT
Je— 513, HProlog—FE, FRHBFEAYK AR IHAER A

scala> list.head
res34: java.lang.String = frodo

scala> list.tail
res35: List[java.lang.String] = List(samwise, pippin)

scala> list.last
res36: java.lang.String = pippin

scala> Tlist.init
res37: List[java.lang.String] = List(frodo, samwise)

XEIE AR, ARATLE Fhead fili nd t K IF LRI 5 %, alifdi i 1astiitai 1 WEFRITLA
WIS, AR T L2 I, R LA A R B A 5 20k > AT B 52 -
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scala>
res29:

scala>
res30:

scala>
res31:

scala>
res32:

Tist.reverse
List[java.lang.String]l = List(pippin, samwise, frodo)

Tist.drop(l)
List[java.lang.String] = List(samwise, pippin)

T1ist

List[java.Tlang.String] List(frodo, samwise, pippin)

Tist.drop(2)
List[java.lang.String] = List(pippin)

TR T AU —FE . reverseik [Bl—/ME[F 5132, drop (n)iR [Fl—ANETn N IT R B
MBRfEH51FR, EAMEMRSFR,

3. HEL BREY. TR EM

5Ruby—#£, Scaladfl A2k FIA R A ESN R o ARAT LUH % 8 B9 25 A i — A~
1%, AR E bR IEHE T 9128, FIZN RS o ZME i Ak B s) 3=, I HARKE
ATLAB R A

scala>
words:

val words = List('peg”, "al", "bud"”, "kelly")
List[java.lang.String] = List(peg, al, bud, kelly)

scala> words.count(word => word.size > 2)

res43:

scala>
resd4:

scala>
res45:
scala>
res46:

scala>

Int = 3

words.filter(word => word.size > 2)
List[java.lang.String] = List(peg, bud, kelly)

words .map(word => word.size)
List[Int] = List(3, 2, 3, 5)
words . forall(word => word.size > 1)
Boolean = true

words .exists(word => word.size > 4)

res47:

scala>
res48:

—TFth

Boolean = true

words .exists(word => word.size > 5)
Boolean = false

, Fll—AScalad| %, RFiHRAZ DN RERT20 M. countdr iER A U

word => word.size > 2, XIEMHIEFRIICEFEword. size > 23 TIPS, count 7kl KAt
A T A SRAEZE SR B R R AN

HERE B, words. filter(word=>word.size>2) iR a5 H A K K T2 00 % irdl
BB, XARMERuby T ) select ik FHRFERIRIE, mapfd FZ 2 A A S i BE(E 41
BT — AN . RS HT TS T A TR AR [l trueyif, A8 Aforal iR Ml true,
WRARISHAATEA P E—A Tt E iR Ftrue, AAexistsiikiRFltrue,
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A, YRAT M AR SRZ A — R LA BT A SRR SR . B4, R] RE T 20 1%
GEITEXHEE A A THEF -

Fca1a> words.sort((s, t) => s.charAt(0).toLowerCase < t.charAt(0).tolLowerCase)
res49: List[java.lang.String] = List(al, bud, kelly, peg)

AR T — M, PSS EsfIt, it sort ™ IRAT LA BT /R4 2 1 7
AR SEGEAT LR FERTIHA A, KA NETRAR R LB AT ok —
AKX R/NE AR o FAT T T LA TRV ) 7 i aed M B ) R B X 9 A T HE R

Fca1a> words.sort((s, t) => s.size < t.size)
res50: List[java.lang.String] = List(al, bud, peg, kelly)

AR, AT RIS TAR (AR A SR X AR B T HE Y o T SRR — A R B 2R ]
f——FoldLeft,

4. foldLeft

Scalaf ¥ foldLeft /7% SRuby i inject kAR AL . AR Rt — D PIaa E DL R —14>
RS, foldLeftst o Bddl h AN JL R A A — MEAL B A ARG, 3 BLEE S A9 ) A
AT DRI (R (FESS— A FACHS RS ) o n] D2 AR He R [l 2558 (FEJe 22 AR ag i
A ) o XADFTIEANRA . BE—DRA/ e— D EAERF, KRMinitialvalue /:List
codeBlockIE, T IHiE— Ml A7k i i

List(l, 2, 3)
List(1l, 2, 3)

cala> val Tist
ist: List[Int]

cala> val sum = (0 /: T1ist) {(sum, i) => sum + i}
um: Int = 6

FEA A RUbY IS AT T A RS X AR AR S, Rl i — i A S5 kG e B, R
T U A B 2 e T AR
Q X MRER, B A— DR EA—MUBE, XIS PSS E sumBli
Q JF6h, /BRIREOMS R E TR UE NS EUL A sum¥T0, i%T1, X
FEO+LIZE R E T 1,
O Bk, /MU HGR R 5 R LR L AF AT A sum, XFEsum®ET1, 15 TH1RM
T—IeRE2, XECRHA A TE R A3,
O &5, /oEBACEPGR I ZE R 3R K 4GP R sum, X EsumE T3, i THIRTH
T—AJCEE3, sum + 15 T6,
=R F foldLef ek B RORARAT B, B T — M AT 248 (currying ) 1
WE o PREUAR RIS & (T B AL — A 2 S50 sR B Z A3 1k A S50 R 1) ok
o BATKAEHESTE PN LT BEALRI N2 . X B B0 5 S P — A sR B 4L A

D 7E2.8.0/iAH, sort &gk ss, FffiflsortwithfRErE, —JR45iE
@ #£2.8.00i4 ", toLowerCaseC &pE 7, ZfiHtoLowerfCRE . —JRA51E
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AL — A B ) R BRI AT o RV I A RRASFED LR A 2 BT, HRAS B R AR —
ey

scala> val Tlist = List(l, 2, 3)
Tist: List[Int] = List(l, 2, 3)

scala> Tist.foldLeft(0)((sum, value) => sum + value)
res54: Int = 6

HE, RBUAHTist. foldLeft(0) ((sum, value) => sum + value) W NSEFIFE,
ROPL R TR Z AT B AT EAME S . TEA PR Z AT A B S TR S E BT R 2 RS

534 FE-XEN&SBZFREITHA

B— RN T2 RGBT X ReE , 88 T RAE T Scalaf e ) EZL R« pREEE
L,

AT — 7 B PR BT 4R o Scalas 2B R 16 I PREIUE SLRIETE o ik & o REHEWTH pR AT
REIZEAL, pRECE SUA BT ARSI FIEC, I S8 #0T LIS,

PRk, N THRFRFEIES . Scalasi i =FiES: §IFE . MU, £ —PR5n4%E
Ho PIRR—IAFES . MR —SEEXT S . FIRuby—&E, KE 2] TR H A FAS
[ E AL A — R TR PR RIIRE . BATE R T — Lk R g BV R 1 S A AP,

XFFHIE, AT LU FLisp XU IREE , i T head J7 Bk [0 3 Fe 5 — e £ tai 17 R (6]
FIATTE IR, Sh&Prolog—Ff . FRATUAIH T count. empty i rstiridfeif B4 Fhi 2L,
AN TIRE SRR A 7 i T A7 sREAE I S50

FAE H Foreachi b A TR+ B I I 48A M PE U WS iR IS FPoC R . FRATTIA 2R
THiHfoldLeft BhMR EME, WARTE—DEE Pl E AR —LeFE—FE, HUnESE TR
TSRA

PRI G P 2 2 (0 o 1 2 K S5 R 1T AN 2 FH Java Uk 1R AR B EAE 5 o FRATTHRAE
BRI R SR AR, BB 2 Ao F & . A FEXML LA B AR — 6 fA7 B 14 Tk 3 52
PRIGZR~), WOERE,

535 FZXBE3J

BATELRAMFE T Scala, VREDE I IAE 2)'E sREBGUIRFE ) — I o B S4IRRXT pREL, G
TR DAEERE S . XS] S B — 22 S, MR —2epR%h,
%

Q & TFunfafff i Scala A HE

Q HifL (closure ) SAEHA(TAR,
(G

Q i foldLeft kit E— AR P IIAFEFR I BKE.

Q 45— Censor trait, {5 —Pul¥PuckyfBeans#i A Shoot FDarni )i, i
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SUE By T T2 848 ) X R B Z AT, EdwardZz 2y 118 H R AT PR — A RS
—FER G I IR T) T MBS ST BRI AR, T4k - U E A 2 AT T
RELHIVE T NI AR, B2 5 B AU i o Scalai b AT 12 iid T —LEE I i)
W2, A X E RS G RS R, B TR RXMUFII AR R R,
JUPER AR BT A F R e AR FRAT—RF/— T,

5.4.1 XML

FERR DRI R ) 2 R rh FR A TRk Bk 22 b FH 2] T XML ( Extensible Markup Language, ]
P IRARICIET ). Scalals XMLIG & 215 F 1 — SR g BS54 , AR 1] DME SRR FAF R IR R 2R XML .

scala> val movies =
| <movies>
| <movie genre="action">Pirates of the Caribbean</movie>
| <movie genre="fairytale">Edward Scissorhands</movie>
| </movies>
movies: scala.xml.Elem =
<movies>

<movie genre="action">Pirates of the Caribbean</movie>
<movie genre="fairytale">Edward Scissorhands</movie>
</movies>

TEAREFIXMLE X 5Emovi es B, ARmLAT A B HE 5 P BORFRITER T .
B, EAER LN SR, IRATRA

scala> movies.text
resl: String =

Pirates of the Caribbean
Edward Scissorhands

M7 57 2 1A R BT N SOR, (B FFR 32 31 A RE— IR 2 SOARRY R
il o FATATLAHAT PR E LI o ScalalN E T —Fh-5XPathJSIAY A HTA T, XPath/Z2—FIXML
AT . Ak TAEScalar, CHET/ /B RIBIGLRT, ScalaffEINFIN\. N TR B|THZ
A, ARAT AR SRR, T s -

scala> val movieNodes = movies \ "movie"
ovieNodes: scala.xml.NodeSeq =

<movie genre="action">Pirates of the Caribbean</movie>
<movie genre="fairytale">Edward Scissorhands</movie>

@ 4k3k - YPE (Vidal Sassoon ) JE:EFRIEL K. —Z#ETE

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY



126 % 5% Scala

e BRI R D, FATEHRB] T XMLImoviedtHR . ARAT LUE S N ARG 2 BT i E R

scala> movieNodes(0)
res3: scala.xml.Node = <movie genre="action">Pirates of the Caribbean</movie>

FATMINIR BN ZE ST Z, BIPirates of the Caribbean, #RULHT LI FHG S A FR DA XMLTY
SBEME i, PUTA R B SR P —A~ e E ) genreg@ M

scala> movieNodes(0) \ "@genre"
res4: scala.xml.NodeSeq = action

BAMIIFAUIE R LR, HRIRAIEZEREEM T o WK Prolog WUk OB VE BCAZER , AR
LAFEEREINS N4AT . P HAAE — ] 577 BT BE ) 61

5.4.2 1RIITHEL

B PCEL ( pattern matching ) SRVF/RIET— S84 i WA S5 b A A0 A5 . ScalaZs i (i A
FKPCHE, FE USSR XMLEAE LR TR MG BT,
T IR A A R AR DT B TE X

................. - R R

case _ => "whine, complain”

printTin(doChore("clean dishes™))
printin(doChore("mow Tawn"))

FATE L T Pi~chore ( Hi 5555 ): clean dishes (fill#+ ) Ficook dinner (iR ). B4B%:
A~choreffi g — MRS H, e Mo, AURDE R BAMR [l — 725 e . TR XiEn
—A~choref& “_7, BEAE—EBEAT. Scalafhd T8 —NULEL ST A chore T Xy i AoAAG e, s
fchorer] LIVLEC ST, W[ "whine, complain™, UNFFfN:

>> scala chores.scala
scrub, dry
whine, complain

1. HE
VT FC A7 —2EeH i . 7EProloghp, ASEsXPERCTEAEA RIKAY 2514, D T Ml ScalaiBl—
B, TATIENIE (Guard) HobPMILECH TG E T — D41
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Fr— AL EZ 10, A A RIER Hcase x if x > 0, EFLIEEIEEKTO
fIxo T8 X ARy AR AT LA E A AR 25 . BT RO mT RAVE R TE A U2 AL . FER
JE AT PR Brh, A2 L2 2T HTX S T

2. IEN|FRIE

ScalaH (1 IE #3458 ( Regular Expression ) J&—Z82581 £ 06— NFAFER Y . ey 0] LRBHT
HFAFRFAROEN IR 78R — DA — N ENZRGA -6, 3 A AT RLVE FCATAT LA
KNG FIF SR

cala> val reg = """A(F|)\w=""".p
reg: scala.util.matching.Regex = A(F|f)\w»

cala> printin(reg.findFirstIn("Fantastic"))
ome(Fantastic)

cala> println(reg.findFirstIn("not Fantastic™))
one

FAMIN—ARRFAF I R " TR B RIE R R, ST 7R H, KB T XA TAF
HEPRELDE R . r IR P AT RO TE MR IA 0 AR5 M £ ndFi rs tInJi kR 5 — UL
JIEIHTT o

cala> val reg = "the".r
reg: scala.util.matching.Regex = the

cala> reg.findA11In("the way the scissors trim the hair and the shrubs™)
res9: scala.util.matching.Regex.MatchIterator = non-empty iterator

TEXAMIF- A T — N ENFIAS, I FindAT 1 Inr i /E 747 5 "the way the scissors
trim the hair and the shrubs"#4kFIFra SthelCE Ty, ARTHE, o] LUfifforeach
i PIXANVERCZE RN FR, AUHmiT o ARAT USRS A5 B ARAE At A E N ek Aok A T L i

3. XMLFaETHEL

TEScalar R XMLIEE AR VL RL 25 57— R 2 5 1 18 o RAT AR SE XML, AR
PEEFIAFE FIXMLIT R A SR PA TS . Filan, 25/ 1 XML movies:

<movie>lhe Lncredibles</movie>
<movie>WALL E</movie>
<short>Jack Jack Attack</short>
<short>Geri's Game</short>

BRttX£R LorraineMei(lorrainemei@gmail.com) 55 BEkRIY
g
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B TR . 5, ERIEEIEAL R IC R shortMimovi ey fi. FEVOXFITT,
Scalaifi it FHXMLIETE . ACVEECAIZEXQuery i 7 A5 i i WA 55 A9 i i 2, JLP A9k
WOKZ T o X IURHEAN G T —SAIC RN, 15 F— RTINS, IRaB R —
B PR o FASE QT FEAY 1)1

543 H%

Scalafi HE /Y77 T Z — & AN & 77 X =5 dhactor S B %16 . actordfil Ay
AR ABAS M . 4 K% — 5K S ghactorf) (I MERAERT ), 2 — X4k EZactor I BAFI
actorSEHGH BITREA T80 . 8 H TH O T , actorid@ w52 VT e % 246 714 BP0 A TAH . A 7 BV B
KATEER X kidsFET

class Kid() extends Actor {
def act() {
Joop {
react {
case Poke => {
printIn("Ow...")
printIn("Quit it...")
3
case Feed => {
printin("Gurgle...™)
printIn("Burp...")

3
}
3
3
I
val bart = new Kid().start
val lisa = new Kid().start
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XA, QI TPIAER) . ANEZR PRI R PokeflIFeed, BN AKAM, HiE
A B T BT . PP AR RKIdZE . KidJ2actor, XM TR 7ELAR B P A EA
AAerhisty, IFA—PII PR R . B D — USSR . AT T A
HEIR, PEFREIE— M react4ity, reactn] LIEZICK HactorfiE B . BXICEIAT LILEFRAT]
PERCEE I, BUEPokeH /& Feed,
JAS (4 5 2 43 B T WAk dJF R ) B AT A% Poke B FeedVH SR ERVE EATT. AT LUE T
THXAEARIBITE :
batate$ scala code/scala/kids.scala
Ready to poke and feed...
e
S
urgle...
Burp...

urgle...
Burp...

batate$ scala code/scala/kids.scala
Ready to poke and feed...

W. . .

uit it...

urgle...

Burp...

w. . .

uit Jit...

urgle...

Burp...

REZUGEIT TXAMREY, YR EMISEH AN, RSB R H IF AR
fifi Factor, AR AT LA EHEATAN IR (reactWithin), 47EHS 2] N A BB B, £ fil
JHIANEE AR, R LI receive (‘ERFHIEZL AR ) FireceiveWithin (CEBFEBEE Y
e I s (] P BH ZE AR o

54.4 LPRPBIFER

115 Hh AU R P R M B A RN, TR TR —Le A I . 7EX A4 A sizer
MR, BATRATE M BTR RN BATA T —Le 0T, ARIEHE e/ b THRZERKAE
SERFINHIEL, TRAFRA ARG Factor I A Y7 sATBUIT A M T . JeBF— T8 BRIRRIFIE . SRJ5 K
BRMHBIARDE
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MUPOrT ACTOT. _

object Pageloader {
def getPageSize(url : String) = Source.fromURL(url).mkString.length
3

val urls = List("http://www.amazon.com/",
"http://www. twitter.com/",
"http://ww.googie.com/",
"http://waww.cnn.com/" )

def timeMethod(method: () => Unit) = {

val start = System.nanoTime

method()

val end = System.nanoTime

printin("Method took " + (end - start)/1000000000.0 + " seconds.")
}

def getPageSizeSequentially() = {
for(url <- urls) {
printin("Size for

}

+ url + + Pageloader.getPageSize(url))

3

def getPageSizeConcurrently() = {
val caller = self

for(url <- urls) {
actor { caller ! (url, Pageloader.getPageSize(url)) }

}

for(i <- 1 to urls.size) {
receive {

case (url, size) =>

printin("Size for

+ url + + size)
}
B

}

printin("Sequential run:")
timeMethod { getPageSizeSequentially }

printIn("Concurrent run')
timeMethod { getPageSizeConcurrently }

LS NTIERTT R o S5 actorsHlio S A—SERA % | DIE AT LIAR BT 4 0 HAGIEHTTPIE
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Ko TR, IE—AAEURLWeb BT K/

bject PagelLoader {
def getPageSize(url : String) = Source.fromURL(Curl).mkString.length
3

RIF, EX T —A A, HAEN—L8URL, ZJ5, & X T —A 3005 5~ Web T i >R
FIF TS FE RIS«

ef timeMethod(method: () => Unit) = {

val start = System.nanoTime

method()

val end = System.nanoTime

printin("Method took " + (end - start)/1000000000.0 + " seconds.")
}

TR, AR A7 5 AR Web SUREK o 55— M2 Ly, 7E— 1 forfEdf ik
PRATT R K

def getPageSizeSequentially() = {
for(url <- urls) {

it Tn("Clan Fae T L el o e M L D
priarnivany oiLE o7 T U r

}
t
NI R AD R Web T SR Y 7k
def getPageSizeConcurrently() = {
val caller = self

for(url <- urls) {
L_actor { caller ! (url, Pageloader.getPageSizeCurl)) }
I

for(i <- 1 to uris.size) {
receive {

case (uri, size) =>

printin("Size for

+ url + + size)

}
}

}
e actort, T T ISCE|— 4L E RO . 7E ForeachfBFRT, K3k Ta SR, XILTH
KIVTRFR & BTk, W receivelZIGX 4R E . OB SCPR TAE 2l H1 5]
I3k fJE, WERLRBAT XA AT E 2 A .

ﬁrint]n(”Sequent7a7 run:™)

imeMethod { getPageSizeSequentially }

ﬁrint]n(”Concurrent run')
imeMethod { getPageSizeConcurrently }

R AR
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> scala sizer.scala

Sequential run:

Size for http://www.amazon.com/: 81002
Size for http://www.twitter.com/: 43640
Size for http://www.google.com/: 8076
Size for http://www.cnn.com/: 100739

Aodbamd +anl, £ ZNT7L1D carmm Ae
MeLnuvu LUOURK O./7U/70Lc SCCLUNIUDS.

Concurrent run

Size for http://www.google.com/: 8076
Size for http://www.cnn.com/: 100739
Size for http://www.amazon.com/: 84600
Size for http://www.twitter.com/: 44158
Method took 3.969936 seconds.

HRAFEA T BT RLE , OMBATHHE A o X B E T Scalarb i — A #R 4 1R L.
TEFRATT B — N B 21 i 2R PEIE

545 FE=XHEMNZFATHA

WS RNTNEARZ, R EmiE LA T8 IROTWE TILARMIEERTY, #1717
HAEIXMULALEE, B 850 kAL Zhactor, T i 1A DT AE ) #e5A2C

AT RS FAT2EB] T AR B/ I EEA S5 4 . 15, FRATT4s T e fi i Scala
EHEA XML, FRATAT LA — 2 X Query iE I Ar ) BANS T B A5 B E B M5 L .

RIG, TANA T Scalaffi AR ILEL . &Y, BEERG BN caselih], A
AT RARIENZRIAAS, BTN REAR TR T ik,

BEFok, 86380 & W3S Ee . FoATTEH T actorfAlE &, actorse It & Mk a3t 4
AR WA — % reactilireceive FIEMTAE, ATHEBCEAIZNZHININEE . &5,
FATELBL T — AN EC . FRATEE SR SV R, BN/ L B fiE | et B 5 T4,
WERTFEAEW B iS4k, WA SO Mg RITT , AR A sizer i FHFR 5 7= 1 Hhoin A
URLAREE,

Ao HAbE T —FE, Scalaiit FLA/RTE X HLA 2B e K, SlavaZi il s B e
TCH T RAEX R R NS . X F—deig ] BAL i & 2t &, RO URER22HE
ARE A TR R R, VRIOZIAEIRAE T T £

546 ¥=XB83

MAERELFEF T Scaladf i) — e m M 1T IR L2k A & K855 — T Scala, AILAA:
—Ff, XL BOR T
%
Q Xt Fsizerfe )y, WARAREA NEAZERES A — S iWactor, X BIRRFIOPERES A&
HERERY AR L
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i
Q Eisizerfefy, BEIN— A U EEEE SRIRTE R .
Q g . ibsizerR iR 45 € GUI_E 09 ITA SRR INAEA T, BN, X345 %€ BUii “google.com”,
sizer2x 1143t Google = 51 J 3 W BT HlE# ) T A K S A

5.5 #MITIR

FIHRFCMIE, AT Scalaik 5 M4 He e HAh s 5ok B R R, 3072 H A Scala 32 5 P
SRR TR0 B R R ScalaZi A2 b e i i Javal) ¥R . S Ruby Ao R[], Scalafif FH &
ERASSRIISENG . 7EIEVE [ Scalafiy % T4 £ davarht o2, 3G RIE 5 FIAa s 25 ik .

ScalaX PREG G P S AN AR SR TR R M SCRE . X TS T4 QI T FIXML,
EHE A S ATl FHavall 5 SR K AR 2 594l H

Scalaf) PR 4 i BE ) i e Hh FRAE X — TP T S N . TRV N G 5 A A g e L
b, 2. Z2SE0RMFF LI, (FREMARREZEME, 7T g Scalai) D) REFIR
TP

T kB F ScalalI A% L SHFUAS £ Z A0

55.1 &z

Scalaf RS E FHEMUE T — M A g FEIE A , K daval P ig Fl—LER5. OB T F A D R AR f b 3
HTE—. FRilJEactor, HERVCHI LR XMLAERL, ‘EATT#E 1o 8 H 2l i O i Tiig .
NSRS AN

1. #H%

ScalaZ F A& 1 ACE T IAT R AR SN — IR B KA . actorfS AL FZE FE ith AR 2 AR 32 XKk
Wt I HIETE v ARRAS W I & N BT RE vt — A B R

YREEG FE 10 FIBLLE ¥ Scalah & B () actor B RUAR 75 2 W T & N DL g, ) M2 R BT SR
JavaFRuby#B N 175X 7 ThI e i3

IF R AFARY UR G —EB 5 o X G SRS, VR B FIANAS (B . lofiScalaZs /3
ST, BN ARIRAS, (R T SCRE AR T B RO . AN MR R BE N S I
RACHS T REME—1Y . A

e, RrfeScalah & B TH S BIETE S T —& 1 P Erang T/ AL, 5 Javary bR L i e
AHLG, BRI GE

2. i®BgJavalyig ik

Scala—JFUREEA & — KR 5 A ER B P JERY : Javatt X, Scalali F T LA B #2: lJava
P, IF HA B el LA FACBERT 4 (proxy object ) HMCASA: hfiE, Slavalt) B IRVEMEIEH I,
He iy 2 ) JavaZi A 2R 48 B St () R AU HE WAL -t 2R R ) 2T 0 o QST A g R A DX ) B ey v sk
T HEZ A ALK . Scaladfit T — NN ) Java, X7 RHSASARATE , X FP AR VAR
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VINIELO

Scalatlin]Javart X 5k TIFZHARePE . ARIERCh T8 S B—5288000 1, JFH AT IS5#
OEE L PEAR - A e — (i . Scalath DL trai t/E R T — 2528 B mixin, #5xCVC i [FAEd
B MNBENSGE., BT XFFZ203h6E, Javafte i) DA — I 15eviE S, HEITH
2 ) TN ) PR G A R

T RE 2548, PRI D FH 2375 3148 2 i ket . Scalaly 1 A4 7450 5 R 2T AB S5 [H)
fdavahi L2 —o X T2, RIS NOZEE LIE /DI | /Ny RA T2
ZRIfAE: . Scalasd L T XK

3. FHHEET

Scala R i [k AR ERF B 3 SO T — I THIRIT & 25 Ruby KRS TR 18 75 1 BEARL
Ho iofE, MRuby—#f, BRMERFFURFIA R, KRZEUEM FURERIT LIRS A1, 1Ak,
FIEZSAS . A DL ik B 2R R EDE . B L5 K imixin, X S6#f & —4-DSL
TEES T FHRATH,

4. XML

Scalaf@ fi N & XML HRf . AL RS AR RIXMLZS BTl 2 T . K XPath
LA RE 2% XML AR A AR AR B R (T 5A  PEE . XCORARSZ UG i S Bt , R TE
KA FIXMLEYJavart X 1,

5. i iE

BT BB 2 AT AR T B — AL . Scalal B A N 3K E R I S KA . pRBGR SR AR
RIRE T, K e T AR AL BRI %, I ELAC BRI & R R th Mok By o Scaladféfit T—4c3%
TR IR LATS B AR 7 D135 A S B H R o

552 ARz

BARF E K Scalaff BA, it T & Bl Scalalf i ok 1 £ HAmA AR . BULEE A A
NEHREY , {HScalaifiik fdEaf 2 L b 2805 5 B i, /0% THA XL Z IR AR 02X ke

LEA AR SEARE E

1 B EE

FRAS IR B BN AETR &, A TR RS, JavalUs iU SR E—5
SRS Ty o A d T 005 AR A TR, TIOR8 T Aok I 2 4 . SRR
A4 S PHE I A R U] . RS | TR TR AR PSRRI R R Y . Y34 Scalaltf, 3
R A C— HAAE— B AR P B R 2 P b trai UM Taix A, Rk k3
TAEREFY B3 A S PR 20 1SRG £ 7R 22 ] A

TEAR PGS E T, (R 208 it HaskellF B — 2l pRBGUR RS R SR B R G AT 2B T
o BEA T IXMFRERER AR, R RGO LR MR, FFRET IS R 24,
M EAEMEE AR TS DL T, XRERF S ZORA BB AT 4
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2. 8%

FEMEIScalal ik — L2z RRE , IF HAERKRIZ ) B EEX AEai s] 5 3k —
HRB A, FOEFRETE R EMR, (R n R Ie A4 AR, A, Scala
PR T Javar Bl , iEINME RS . R diHnew PersonifiifNJ&Person.new, i HAh—EbhsE,
ScalaZz5 | A— B, HeinSEEsRl, fidavarp, k2 fdifsetName(String name), TfjScala
N{i F setName (name: String). & [EI2EK M Java)y i i B A TF kb 383 T 45 B Ak, 13X 255/
B 25 b — B A G IE L M AR AUE . X Fh7EScalaflJavali] > [aI7) 4 (1) [l R 25 Lo A
FERE NI,

3. AT E

MR — 170 Y R A AR, AU IME N B N R &L, Scalaf)—~H %
M ZEET I T A8, A T var, Scalaltdf U LISEF I AT Tl Zh0m e, o]k
DB F RS IS FERIF K buge AT WSRARAEE L B BRI Rk B LA R, R4
XA T RE SRR

553 maE*%

Bz, BrScalafA B 2 E LS. ARANEIRINZ, [EFMF N0 rJavaf e 51155 ik
FoA- MBI R I AR | SRR LU N B RIXMLS R . ScalaftU3R T 4t 2 AR 5 1
R — R BR it

USRI AR JavaRe e AT i R BT, ARl &l i Scalask 32 THHRAYLE = 1 o AR — 1 FE
A BB RMETCOR, TR, e Bl f]Scala. Flk L, X ARFAEEAD
AT AR, POVEAUGR T — R, JFHEe A T — P EE R METX .

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY




Erlang

R R T D defbid, XAGENEES,
—4F T Smith

DL Erlang X i S A RMER BTHR 2L 20 L. X1 IIFRIEF BEnDRESAL S, thnl ke 5y S5 20wk
TEAACHEAY B 5, B B IUHLBEAME:ME— I 5 Java g UALIC B A% T B IR+ 5
B, BEEHCRUAMYRVG EARADH &, L, &R AR Ruby ISFEHE AR 7 . ABAE (2B
iR ) HLAYHE T Smithif

(BEAFE ) 19994 A —FBLMBILT Y . BILRIRBLA B AL At 2 i — A d bl
BRI . WRIZI S — MR ST L 4 T Smith R st b i — B AR . AbA 15 R AT
EIEARIAGE ST, WHEAT WA A 2 b b 5 My ) i FEABIETRG, ARICAE AT

6.1 Erlang f&i4v

Erlang 44, /EWrz FARER. (ARG AIGE, ©REJEEricsson Languagef4i S, AR E—Ni S}
FREERINKA , RSP XA A4 L T o ME ARG ML HT I EA 23N, Agner
Karup Erlang® "] B4 24 45 o

19864, Joe Armstrong7E%& 7 {5/~ ] (Ericsson ) JF& T Erlangif & W E M RAS . Bl 5 1) AR
], Erlang?EfBioRs DRER T H st . 200 904E LB 4R ], Erlangf & EHSAIEA K |
AT 22, (R3] T 20004 2 J5 , ‘B EI AR A AR BE B £ A5 AT 52008 1 = 4585 - CouchDB

(D The Matrix, DVDJiz, S : Andy WachowskifilLana Wachowski ( 19994F ), &ATRT: MAIHRJE W INAFE ST 14
YL RBER AR AT (20074F ), (BEFH T XFBHRZPRA R (REWED), BT —EPFEWRN B,
KEJEVEIRATIT UL AR AR S B, WAL F-RRMatrix X p | Sl B 7 BRI A . AL
NeoFl[alff &I T RHAT 5 ARSI RPTRHARESN], W R RS TRPATE R o R TRT SChr LR B
PR A PER R A S BRI, AATTRE R T TR LI AR ST« vl sl 5 SRR P i AN FH I B
e, BEABINAIFAEASS; ET AP BB S, T ITAS ). BN YA X ) nks
T REIEARR NPT VTR . HorP N B B9 — & 4% Tl 2 Smith., #2)5 NeofE 215 T AYEE T, Ml T H: 8
E" SO A Y EE AT IRE S o AR ARRE MBS TR T Smith iR, LEHIN R IER T . )

(@ Agner Karup Erlang (1878 ~ 1929 ), FIREAFK . Git2¢a . TR, HEBAIS AR (5 = TR ( Teletraffic
Engineering ) BRIIEAN, —FIFE) T HLGE LTI — 53R4T H A 1% BB ARG A S .
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FSimpleDB, #BJ&HErlangTF & ok, tEAh, ErlangifZFacebook il K R 4t ik FHAYIE & .
1E H A Erlang B o] 4 - A PR AT ] SE X IS T b, i HAE T R B TR AR L,
Ft LAErlang FF-4f Ak 422 il o AT RIS A 15

6.1.1 AHKREEITE

Erlang /e % 37 A5 /A Al T2 ARG (7=, HORAE FLAS U R & ESE Y (near-real-time )
H AR A 2N o X8 R G0l H A A R 1k, PRI & S = &) . 20
MAAB0EAR, B G AR gl 5 T TG, RINENTH TR, BT050 2 12w
MITT R o IERIXEEHELIH R TR, AR T — 1 T&HE S iR,

Erlang2— 1eREEETS , WTEEH T EARFERZ , AT IR AT SErEZ0R S R S0, Erlang
TR R e (IB4T, XRERLREILB ATy i S 25545 . A 2fdfi FErlangi) 2255 2
FREnafr 24, NoRRGEriT kit gDk, ZiisIElangf it i thft, IRtk .

WL T B did T k7 fEiX— 5 b, FR RSN L ZA T I & WIS — ., Hohag WL —
ANPUVOE : LREE AR — R 2R, A A PR, AR EA
H O PITIEAS, AER—IERE N, SRR I RS, (H—Bokit, 2t
PERE TR

1. oz

RETEFACRHARLHIEL, lavalICit s . 4 5 RS>, FriBie bud,
FHLRRE AT RAF AL ST AP RE . LRGBS, 76T B L 2] 5 BUE 2R 1M0A BUE A SEEE, 17 HLX
PR IR LS I R O B, X B 27 A MEREIRAI ., Ry 1 =2 W5 %) 79 oy P ) 43 i s 1A
LML T EE G S R R EEREABINEE . SR, Erangl REEEAE, 4l T HE
R —ut,

2. BBRHIE

ErlangZef T 25 R R G Re , X eI T 7F JL 2 e YR BRI 0 Ve R PR B v 11
5T, Erlangf & B3 A& 2w D MR fk 1 0 AR i vh Z i R g . A S AR . A X0
BAGIE CRFARMTE S 450, LML R e, IR EREt R A Kk,

Fllo—#E, Erlangt¥iactor 7 T &4, Bk, HEMLBENN E X EE MM S . /RaT
PITEErlang R FR HEIA H Scalaf i B AL 1L, A BRI BAL s iE R AE R AL . Scalafyactor
RFE—X%, HLBBEIEMYE, mErlangffactorfCE T — MR R . Erlangifactor A
BAF e BN E AT, I A DE il e e AR PR =X

3. AT EM

Erlang AR A F FUAS DR RN TF-B , (HAEZASN A, T B A PR A ARSI R He A% e 1

@ MR A T LA AT AR 2 U AR, 48 102 9 28 (40 s 500 A T 75 b PR B A R R TR SR - 52
Br b, Jbtes BRI S S SRR . IRZAEOLT, e S 55 IR JEH R 2205 (EAEHESn
M CInEAR RS ), S B AL IER 7] 3K 8] 15~2040 0 2 A
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WL, SIe M TBICIEMRY . Erlangf# X — A AP “Stik e Ait” . i TErlangfEfs
U BN R SN e S B S e O = B o ey Y A A T T

Besh, Erlangib BEME] “BAfA” AW il PR R CSIE T, BT DI
FEFFHYAER I o AT HARRIZE AR 2O T, X N RERE A 45 1R S f] B A £ P 3 . Erlangf
AR “RELEE AT R BRI . PSR LU YRR e AR S S T
B, IR IR P — YO BB T T AR AR AN AL

ErlangfiX 4 23 K07 WG ar it , SER4S AREARRE. EA M RIEARNER . 1A
feid | PEREEVEEFIERR G . I EBr QI PR R Y, DA DA PO A ] DX B B
ATRESZFR . Erlang A AT LU AT REHBI BRACHS O RIAE TR AT AR, 1 ELd T DAAR A 4 s 00 7
B, A XL, SR AR B — A

6.1.2 Joe ArmstrongtE+iFikFE

AR, A BB R BN, 20800 i, Joe
Armstrongti+-J&Erlangf & 2, 2 (ErlangPiseit ) *—BmfEE . ERAS A SR I,
HESAR S . 2 JLUCRAE, FRAXAR A S U8B R EE Y Erlangis & & (LSS H I TR IC %
mr,

Bruce: 174 f 4 Z I A Erlang?

Armstrongt+: 657548, RARRITHAN N mAZES . B, RAEXR—F LT
0 7 Rkp B B4z e f #F . & 83X T K Prolog, Prologz — 44 e9iE%, 2 Lk o4
hR R E R, R, R E B EProlog, RIRE A “de R E T — TFPrologt Az X,
MEEH? 7 TR, KRB T A Prologty TEHFES, 4em b T FA78E42, Em b T 4522 ALH],
et XA, T —FRA R, RAX LTI ey RIA T AN L F——FErlang, — 11473
FRIXABAET 25, BEMEGAMANBZIAR B, X1EFTLRIHLEAK, RNEHT HF
CW Tk, MATELAD, KHETESA P

Bruce: 11 =R €A — E R

Armstrongt £ K FERE AR AT | BRI EALE], EA A (bit-level ) BEX,
T, AR AL 2R X 1145 5 SR AP 58930 5, ALt b AdbiB 5 2 3 s K #93F 4 Erlang#y “3k
i AR CFRALE R X —BHA, A THIRITL S, LA CEERT EARMRZAL,
it ARG A AL B S RIE AR

Bruce: #mRaeiLE B, RE BB R HIAFM? (52, A DR & A — N8 #L
Erlang® A By m IR ZH 47 )

Armstrongt . X FI AR, RTRRSAERRNRAL B RRALE, HX1ETMe—L45
FhAF P N % R4, XA RAT R AL A B 1845 P e AE T A R BATIT AR AR R X,

D J= 3¢ 44 HProgramming Erlang: Software for a Concurrent World[Arm07], Hi2%7 F-20084F ty A EE IS Ha, AR HI AR
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198 F RAE S A H P 34, RIAER, wREKHIR, FeProlog #97F7Z 4 ;m AErlang, =
A —FpiF 198 Al B4R A A FTA, RBLLTHEY,

EA RV DR AE B, Yodeil, AT S, SRR, £5,

LRIFEB TR, KTHRLSEZ S CERAEZERABEFSFOWAL, heil, fTiEEH X
BRI KB HAER B ——dofTEERAIRAR | ST R BRG R G BFFhefTigi, 42
FR%ETRERBZIG, 53R B % EHRA, mAERKRIN AR, HFieilh R
yE AR, B, WAAMAR TSR HEE, e RIeGITAMercurial 'iX £ £ 4269 ALK F|
Erlangz ¥, H%em EEA Z%, 15 CRE TSN T RBRDZ TR, RRELZE
R R R

Bruce: 7ESLPRFE &, R LAt ey & 5 Al eV Erlang B2 2 4 7

Armstrongt . 8, EERFREKLRF, BAR T ad CATFSE, Sie
Ubuntuig A& 7+48 8| Karmic Koala® i, & &3, €A T L EAEBME Lz 769CouchDB, M f£/s
G183 TErlang. X IFLErlang £ FiA e = B B Z T, M@t 74T 7 A 7 eyt S
Lo

AFh, AT IR S —LEErlang ) 3ERE NN, 2 )5, RITESEAMFErlanglE N —I]
PREEE T SRR, fa, TROTEEAL S m A B Erlang It A MEREE, DL e BB AT
PEREE . WA, A, nTEEMERREX A%k,

6.2 F—X: UF AEBLM

FELSmithJ2HEFRIE “FHA” (Matrix ) Y BIBLSCHE R ARy, R MR P U
BLEHARIE R 21T, Mk 2 1R5E . (Bt A —IH 8 A O Fa TR MEE T, BUERIE A
i E L, [FRE, FRATEART Y, (WS B Erlang S N FHRER BURE 1 . Tk R IR TRE,
IMREER “HA” FREang 2t 2Mm, BMEX — stk 3.

WEARARAE AR T 20, AUHTHE I ZIE T diid 72, IR PSRBT . AN, IR
MR HE B FPANIE o AT TR UL IR AT Ruby ARG | lofYactor . Prologf##i=ClLHL, 45 Scalaft
oA BAG . X UEYEErang P AR RSEA I EA, (AR SRR — P EZEEDIA F
B, Erlangfe A4 I —1 TR BGRIE TS o (Scalafe: R/ A SR IR ATE S ) MR, X
BWELIT LA

O B E LT RS Hok, AL A X X R R ;

O EERUL, AEAHFRA, SR BCRR B AH [F] A9 1E ;

O XS R HGE F A RITER, WED, N ASUERFrIRE;

O R AR R S R — Ko

B — AR AP XA, EE N B TEAR =45, RE R A B RCRMILT . 20684 —

O GITHIMercurial#f & 43 A 2AE i R 5
@ Ubuntu 910/ 9185,

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY




140 % 6% Erlang

BRifra], AR e fRi i I PR APRAS . A UREHNE, RS eReig sk Mdife i, miH
DLk Ry s R IORRRY , IR R BTN . SR T REP B ARAS, IF Aol 2787
A Ay

URARAF AR L LA, wox BB, 28 2 NEE — 28R AT i@ % 1X 1~ Erlangdf{E4l
PREGGET, ERVRR B EGE ORI AR . AR B ITET H, HaskellZME—AY— J2E K
Belih s AL, RHErangdifemt, e RSz BIMARAY pREGRRFEXUAS , T H R ZHUE
T N 8118 S Rl el St B ST

6.2.1 FF L&

T A Erlanghi A ER13B02 , (H AN 55 4 K il A IR I iZ BEZEAT AT WA U ErlangH IE #3877 .
PRuT LU Aer] (F:2bWindows RSt ftwer ) SRFTIFErlangfa 247, 18 T Mk

batate$ erl
ErTang (BEAM) emulator version 5.4.13 [source]

Eshell V5.4.13 (abort with AG)
1>

X T A RERE S5 ARRE FH A AT 58 i, e AG HA A5 = r i Ik . Fildava—FE,  Erlang
WRHFAIES . B ¢ (%) - (Z5EZm B S “) gt et #Ctr+Crl IR H
A Tk G, T, FRATITUR A FEA ),

6.2.2 iR, TEMMRIER
AR — B AR B, FTIFGAAT, A T AR .

1> % This is a comment

R, BT S , W5 0s . HERZITRBITE S NS, #2tEErlang™
YEFBE . SHERAETE MY, Erlang 2ol 8 4 B i — A 25 4% o

1> +

4

2> 2 + 2.0.

4.0

3> "string".

"string"

BB LA TS5 R, g 1 T —LEErlangi AR AL, FAFER | B WAL
NHERAEESIE:

r> ri, 2, 31.
[1,2,3]

UnlRlProlog ZE kA HABI 5 — 4, SIFRAITE S . XA TE AN USR] ar 8 1Y
W7
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f> [72, 97, 32, 72, 97, 32, 72, 97].
"Ha Ha Ha"

WRLRYL, FAFRHISENIR ., SO TSmith i & (R ERIGIRSE, 1, HHE",
BT 2+2 . 03X ATACRYS , 1 W Erlang ] LIAt—LEREA RIS H 51 . BRAEFRA THIAS 4 2B e,
PRAEESF

5> 4 + "string".
% exception error: bad argument in an arithmetic expression
in operator +/2

called as 4 + "string"

FiScala[\], Erlang /N BELEFAF A FNEEE ] s il Fedte . I TAIA AR S IR AP

f> variable = 4.
% exception error: no match of right hand side value 4

T o ARG VRMER, TR E R T MmErlang A EAR A 5. Alf, XI3IR
(A LR I 00 s XSRS TR TH A 2 Erlang A CIC L, B2 B LAHAS, P Ak B
variable HSUE T RS, BHLIRSG FRIFLATT.

7> Var = 1.

il

8> Var = 2.

=ERROR REPORT==== 8-Jan-2010::11:47:46 ===

Error in process <0.39.0> with exit value: {{badmatch,2},[{erl _eval,expr,3}]1}

wx exited: {{badmatch,2},[{erl_eval,expr,3}]} ==
8> Var.
1

I EARFESER, AR URE TR, HENDRAAZER, R R GE R E IR —IK.
X — AR Uil R B H RSB RASEAE . i, AT AU A — s
454

6.2.3 [BEF. FIFRFMTH

PREGUE S, £75 (symbol) BIPERIT hZH . ENTREFEARMEWE TR, 1 RS
PRI Z B Y, TEARBNEANHALA T TES ., R WS . (BXEErlang, 514
BT, HUINGFRETFK, EATHRERR/ NS YIRIEE . VR AT LME T X kel e

> red.

red

0> Pill = blue.

Tue

1> Pill.
Tue

© & FACErlang LAEFF T-Smith, PIKAEFARGF TSmithiHLE283), BiHIEangIFAIS A A0, W B2 ™ A 1 P sk
VISEARI A . BRI AR A RIS — 0]
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X redMibluefR T, XL R ALHT, HRAT SR AEY . 7210
i, BATRR T — A T red. A5, BAHE—D4 blue i TAERPI1T, 4
JEF RIS R R BRI A EAR, RATE R, BE, FA1HHT
T 273 R HEAS R AU 3R . FIRT 5530

13> [1, 2, 31.
[1,2,3]

14> [1, 2, "three"].
[1,2,"three"]

15> List = [1, 2, 3].
[1,2,3]

Erlangi3) BB B HEIR B, SRR RMAR KA . AT LIRS RIS A 5, SR A AR
R — N IEARRA G E—FE . MicdUR e KRR

18> {one, two, three}.

{one, two,three}

19> Origin = {0, 0}.

{0,03

X BARAGA T AR, IR ETSH, ErlangsZPrologiZ e, a4 DT,
AR, VR B e AR DL BCTZH i A AR o URANBEF] — o4l DLl — o . {BAEDLHACS)
R, KEERTT LI, 5 Prolog Bt IREE .

fERubyH, ATLAUMIHOONER, ARSI %7 o MifEErlang h, SRAS M B8 193,
W 2RO

20> {name, "Spaceman Spiff"}.

{name, "Spaceman Spiff"}

V1, Sramar-~ cihmzm Soanman HraTy=m ~amd Uakliael Srhnmartam U CranrAamea Cwus FELT
L1 IRUMIL_DdUr Iy, riaimc, Lailvin aliud nuvwcd §, jliaralilcr, IJpaltcmaill JPill 5.

{comic_strip, {name,"Calvin and Hobbes"},
{character, "Spaceman Spiff"}}

EHEAEE S, comic_strip (PUARIEm ) & HH MIE TR R . BATLAST i |
TR E . ARIEFT RS oTMEIR, nfes| R B e o m ., R ARSI,
AR B2 AT R e Rz, ARikirbsit T Prologix A, ABAZSEAR, VRIRE]TIE
WA PRI, ST ADTRIRLE TR

6.2.4 1RIITHEL

AARWZIE 1 Prologhf & , B VC LU F T 1 LSS . AT A6 25 i 42 , ErlangF1Prolog
FER VL A —Ab BRI, PrologH, A4 SC—Z5RI0N), 2 CRECECRE 2 Ly i ifE .tk
JEUL, Prolog 2B ICEAVE R TR 45 H o Erlangfiiz {7 0258 T-Scala, —~PEEAXALAE
FTFRAME, B, A THORE BT anfa] AT RHE(EBGE AR . Filan, B 147 X FE—
MNERRARTCY Person:

@ AT SR IR R
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4> Person = {person, {name, "Agent Smith"}, {profession, "Killing programs"}}.
{person, {name,"Agent Smith"},
{profession,"Killing programs"}}

A AT F I nameK{E 25 A HiName, fEprofessionli{{E4iProfession, {1 i
VCRD, FRATHESS 20 M]3 A5

25> {person, {name, Name}, {profession, Profession}} = Person.
{person, {name, "Agent Smith"},
{profession,"Killing programs"}}
26> Name.
"Agent Smith"
27> Profession.
"Killing programs”

Erlang 4B MRS VCECEE , FBondl TP IR se(E s AR &, JRFUCEH A &, i,
A RS HOR i R AR i Name A1 "Agent Smith"VGRRHEE . 28 i Professionf1"Killing
programs"VCECERTTE o X—45E ) TAE IR FEFProlog+434H4LL, [RIE, ‘Bt FH Ao A H)
TERY

FOERE L 2T RubyslildavaXUbg 18513, IR A BB RITK I personlil 7&K aiF A
JU B [HfEErlangrh, FRATHE HE MBI ZICEE R 2R . FRIA UL IR T8
25, Erlang @i SK FEF Z AR 4, T RE PG DT BC A H SR R s AR oo .

H R AT L AR 1% Prolog :

28> [Head | Taill = [1, 2, 31.
[1,2,3]

29> Head.

i
30> Tail.

[2,3]

ARG M E? Fefildn] HEFIZRLIEE B LA |
32> [One, Two|Rest] = [1, 2, 31.

[1,2,3]

33> One.

i
34> Two.
2
35> Rest.
[31

WERFNRBA ROEITR, MBLRILHC .

B6> [X|Rest]l = [].
w% exception error: no match of right hand side value []

XRE—, 3 — AR B WA 1 RS TSR E RS, 2F B N AR
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E1> one = 1.
%« exception error: no match of right hand side value 1

WIRTHTIE, =T A AR e A, R RCICC, IR ESRErang i one £ VAL XL
1, AIEMAFIX A

i TS

A, PR EAERL GO AP BOE . ARARE RN ZS (0] N 2E N S R, sAR AL BLIPEG
BMPEGIX AR TE SR, B AtE— M A 28R E 2 ErlangBELERERANHIAE L4
A BATRR| -7 MEIX— 0, SR PR TR E. fEErang, A5 H
b5 (collection ) W TAEITNZEIL 5. N TITR—MEIELH, IREEENangHIE R ICR
Fi ZhE, AR T TR

1> W=1.
1

2> X = 2.
2

3>
3>Y—=3=
3

4> 7 = 4,
4

5> A1l = <<W:3, X:3, Y:5, Z:5>>.
<<"(d">>

<<M>>H gl E & B E RS h . E L mpf, HAESRoR B Ew i3 . X3
i YESRL, Zdi50. BESRATH, MAMZERMEATT. REIFCERIMEniE:
6> <<A:3, B:3, C:5, D:5>> = All.
%<"(d">>
7> A
1
8> D.
4

X HLATRENOCA . IR, P F G BILRCIT I T . A T I LA ERAE,
Erlang /eI TR ZAE 57 I 27815 5 5RO

X —F A BE ERBLSAE A A 5E e, ATBINZ R TR 2 TR SRR, A
GG , FA TR LS80 1 Erlang®— KA~ o i, el ik B0 41— e E A B ——

6.2.5 EE
fiScala[F], Erlang/EshAEME) . RSO EIE TR FI(EZAE (T4 . ErlangFIRuby

—HE, BRI EREs T ARG S U NI SFIE AR IE R . BRI —
BT AR ZHT, AN GILEE . BROTSTERSN  er 1B ST BN bR
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o XA T TR, DG MwiFAfEslT. #Wifn, B2/ E—1 . beamn]
PATICAF . XA> beamT i IERIL, Kz fT1EH Nbeamfy EUNLZ L.

R EMUE, ZBS LA R AR T

BT DXL S

AT TR, 5 AT SR ARSI s i REUN 4 7 Emi rror,
IR ENA— NS RI—ITREIEZESITHRENE, FTLIE L, B5ZProlog Uk iR
Ao R—ATIRARRE T EE LR ESmirror, JEHE THEASEAnything, 2825, &
B — >, (iR ] B — 2R

DA — A SE B pRAUE S0 BATTAT AU SO R BT 7E H S b 3T IR 47, IFH8 T X
SR TIEEAVEE

r> c(basic).
{ok,basic}

XHE, 4 T basic.erl, IR&TEZH k& Flbasic.beam (. RATLME T MIXHEIZTT
B
5> mirror(smiling_mug).
« exception error: undefined shell command mirror/1
> basic:mirror{smiling_mug).
miling_mug
> basic:mirror(l).

R, HAREARATH), SAHERTIN BB, FRE—F 5 sREE I TEAAER

FER B TN ERZ G, T8 TR,
MAEF BRI e — Lo R BUR AT AFERY . R pREICE ST JLFhIE RS
B1]#d—>matching_function.erl 3C{f :

O Frm AR EIEY, RESEOIE T R T AR A R 2L
@ FE PRI — BRI, ZFIHTER
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number (one) -> 1;
number (two) -> 23
number(three) -> 3.

W, BN X TE

8> c(matching_function).

{ok,matching_function}

9> matching_function:number(one).

1

10> matching function:number (two) .

2

11> matching function:number(three).

3

12> matching_function:number (four).

#% exception error: no function clause matching matching_function:number(four)

XA — > ZVCECBEPR pRE . TR T REMIVCECER A pRELSS . DERCSELL K “->
PSR ARG . RRICECE T, BN EErlangi® [l — N, fefm—cVCECEAILL <.
g, HABWCEGERALL ;7 458,

W14 1F 10, ScalafiiProlog Bl —#¢, # I E AL HEW M. ErlangFIProlog#x) Bz I i
T A, RSB R S -

-export([another_fib/1]).

another_factorial(0) -> 1;
another_factorial(N) -> N * another_factorial(N-1).

another_fib(0) -> 1;
another_fib(l) -> 1;
another_fib(N) -> another_fib(N-1) + another_fib(N-2).
A B TSI —AF, X ELAB TR T e Y. BESRAE BT, ASRI AT 2R
gl
RE LRSI e ST T, X — s [a]
18> c(yet_again).
{ok,yet_again}
19> yet_again:another_factorial (3).
6
20> yet_again:another_factorial (20).
2432902008176640000
21> yet_again:another_factorial(200).
788657867364790503552363213932185062295135977687173263294742533244359
449963403342920304284011984623904177212138919638830257642790242637105

061926624952829931113462857270763317237396988943922445621451664240254
033291864131227428294853277524242407573903240321257405579568660226031
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904170324062351700858796178922222789623703897374720000000000000000000
000000000000000000000000000000

22> yet_again:another_factorial (2000).
3316275092450633241175393380576324038281117208105780394571935437060380
7790560082240027323085973259225540235294122583410925808481741529379613
1386633526343688905634058556163940605117252571870647856393544045405243
9574670376741087229704346841583437524315808775336451274879954368592474

. and on and on...

0000000000000000000000000000000000000000000000000000000000000000000000

KT XESESAAE . B, RILIREFEErlang ELVERR T-Smithig4a b2 b THE , 4k
B st TS, FemfROE, 52X a R A —RZIR TR . FAREEErlangRESR A MR K
BROE 2V, (ARAM SRR, XERXEE 2T T .

BOR— AR S . AREIEE T —SE R AR, WA T ENRE TR R~ —
PRI R T .

6.2.6 FE—XHKNFBTHA

Erlang2— [ 1oREGEUE S . B EMISAMZSRMIET . BA KZiEk, mHE R
LRI EROE e A= o NI 8

FiProlog—#f, Erlang?®A X 4 0IHES ., & FPrologfA #H24 S AYEE R . Erlang =X I fir 45
PRI Z BRI SO R R DR A, VR T LA B T i 3 D i e — 2L [l B, Erlangixk [ ] pR %R
WA ARSI S, EERARIERMES. RS ib A kIE, BRI Erlang
HeE R — RINHE T . AL, VR ARDCE 23018 09 53 ST, I BRIRASFNREIVE FR X 48 B &
B S A AR A RZ

X —R, R T Mgnidasmidh  =atT TR, B, TR SUE S iR
b o T HEARAK, B85 T LA KL, FProlog—4f, Erlangi? pREHL A 21>
AT X — R E] T AR,

R T FA R T FF) 3 . JCLHBUR TR RubyAREE LS 3, ¥R T Erlang B E 2544 it 37
252 THNER R R CIT AL, X e AR RE LR BB T n 2 oo sl bR B3 8 L, FRATTESS
AT P9 27T SRR A

R, WATEIE SN A S IEA N s EEUE A, RATE2= 2T i 4 5 AE 0 A R itz
TS, B REERZET, WAUBBIA T BRI LB R . BUAE, 65 E] )
M, SEEE— NI T A B R

6.2.7 F£—XHZ3

Erlang i 7E Lt X A5 4k o 78 1H 4 IS S BGE IR Rt R . S510fMCHEH A
6], FGooglei® Erlangil iE+k 2R TE 24V .
%

Q Erlangif 5 BYE J7 Ml
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Q Erlang pRECE R E T 3CHY o
Q Erlang OTPERE 7 kS .
i
Q G—~er%l, JHBIHR R AT i ek
Q 531009 sR %L
Q G5—PRs, EAEMAN{error, Message}iisuccessHyZMF T, FIFIICHCAHN T

i "success" "5 "error: message",

6.3 E_X: T4

AT, FAPREBE— 4 T e TSmithifE Sy o CREAT [ ) A HS TA TR 3B AT
A TREEE T 3t P73, RE— 2R KPRt 2. ek BT, BT E Le T o 0 R
AHMRIZU L, BIRBRE R A XERE, (H NI REIUHDLATAS, w2 S 45 135 3L

5T Smithid BEAS AL B g 7k IR A 16 BT AT — S ARORERE . X ot e B 75 9 — 200
HERES) . VRRE S T ES 2 BRI PR AL, (X5 B ] 22 (oA RAR AL ARG SK R
FIRAL AN HE SRS ? 3 RAEURLIN R A LS WA MIURLIICA 7 1 pR AT 5 T, X 28 w]
TR /N —

6.3.1 #=HEH

FATHE M ErlangBEh IR TCAT HHE s — AR S5 T IRk . R R, X —T A
FbScalal (AN N A ERIRZ . IREAHE BRI RFE caselbMMET, XERY, wEIFAR
JEaF, caseifm) Al LAFR BRI — 250 B . AHELZ T, iFiEa A2 T,

1. case

AT 1R 2= > caseifih] . REZEME, FATERZE N 198 H RO AR 2R VT ALY . 7]
FE, FRATTAT LI cas el s i 45 Fa A 2 i ] Bt Fsf it (6 RO ASE S DE S . 284007, 5 — AR
Animal, RAEARYEEERPA TR A .

> Animal = "dog".

> case Animal of

> "dog" -> underdog;
> "cat" -> thundercat
> end.

nderdog

AT, FAFERICE T8 —4~F4]), JFiR R Funderdog. FlProlog—#¢, #RATLAF T
RIgk () RICEUEEAS, B meE (FE, ZAnimal FEAIRZE "dog" ):

3> case Animal of

3> "elephant" -> dumbo;
3> _ -> something_else
3> end.

something_else

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY



63 H K. KAELEMH 149

X Animal A& "elephant”, FTLVEVLE T G —AFA) . ARE AT DIE M TR —1
ErlanglVCRe P i FH T2k, A FeARE ), X BAAER) — DM EATR LG, TR, R TEE—1
THZA, Frficase TAIARLIM S 45 R . XLEWE , AR — Ry, tEARN
T RERA R I 5 AT o HSIR Erlang2k i3t , TEf e — D1 A) A N B AT 45— U LA HE
AEE, XAMRRIE A BN DS E hcase FAIZ I Fafs . B e R EIEFE A
o XA BARR TSmithf VD Btk SRR/ IME Tk AR . Fe Ot ST 2] 1 s 22 i
SEFET, BRI, ANARABAR PR M H R T, IR X S RN K . BT OREE Y
HALE—i T,

2.4f

caseifi i) AR ACDLRES, 07 Fifr ) RS “WEEE” . Erlang 1M S48 B Eh DL IC BTl /3
WA, 5, FATEA AR ISR A T L, (H s 2 TR 2 e FiE ).
FELLFREE Ik, JRHEILA W —RB" TR, 58RI

1fProgramsTerminated >0 ->

success;
ProgramsTerminated < 0 ->

error
nd .

QAR ICHED |, A EAAWE?
> X = 0.

> if

> X > 0 -> positive;

> X < 0 -> negative

> end.

k% exception error: no true branch found when evaluating an if expression

5 Rubys oA, X B AR ma — 4, R PSR pRE . A, B—RhILAE
BLERIAAIAE — AR FUE . WERRI A B caselB AIIIRCR ,, ART LIA )G — L= R true, 14
R

> if

> X > 0 -> positive;

> X < 0 -> negative;

> true -> zero
> end.

PERIZSHIR N B X A2 o A sRECRSE QDL E 2 v, R AT 2247 TR AR, i AFR
A FRPRAR Tl iE s, ) pRAETE S BRI SURA A TR 43 =B ek 8, JF et
B, oy TIXSEpRAL, YRR B R D T A A MR 5 vk o

O SHISC “WEBERERRIAIE” MM —RE, WL T Erlangiy A AN
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6.3.2 EZERH

PRATREMICAS, RBTPRECA PR, —Fh 2 LeRECHIRBME, —FELLRECH S 4 Rubyj2&
RIS VRS R ECE AT, EZ R AL 45 513% , 1EEAES % Eak U T . mifEErlang
o, RAT LUK S R AR R AR e, R HA B 27— 4

AR L — e B pREAE DG A 2, (EX LIRS 24 T Erlang =i B sR B R SE Al SRS H
MR R JZ RIS . RATENE 2 Rl T R R AR S 28 1 A AR5 -

16> Negate = fun(I) -> -I end.

#Fun<erl_eval.6.13229925>

17> Negate(l).

-1

18> Negate(-1).

1

161 T B T — A8 K F fun, XA LT — A R 76 LHmE -, &
SCHYBE 24 PR — NS ETIFR ] -1, X1 44 PRECBE K4S T Negate . X LT ZEHH A — o5
Negate - ANERBUR [FII(E, Bt 2 XREAE,

AT 2 & A A BB, S —, FRATHEeREORSS T8 5, IXHE LR R AL HAL
—FEALIBAT s B, FRATAT LA HOAE pREC PSSR PO A R 4, R AES ) R b 2 pREH)D
Al VR, Erlang2ahBIET, ARG PRERYIR [RIZ8R ) o n] 40T 52 B Scalallf BE Y 242
EEZ . XF R BS SE, PRETRE R B TARR . RIS TR 245 I ErlangdR A ixX — BiLfE
EOPIIE 7

XA ThRE AL A /N FRATE: FH e Ak P AE Ruby — &5 Fh gl 8 UL 215 iy each . map .
injectSE &,

6.3.3 FIRFIFMEE

WRET L, B RMCAE REEE 5 %O . H—1 TREGE S UM RER W, Bt
— VIS fEAN R IR 2 b, X AAETT A AT, FRATESIFR LR B R

1. 5% LN A S &

DU, ARROZARZS 5 i BE B X — 17 A R EEAE T . FRATTR F sR O FR AT 145 B8 3
Hip—2epg %, Heliforeach, FHREMRSNEL; 1Mo —LLmE, HANFilteroimap, Wit
T o e S 28 At pRES Y T SR M9 3R . BEAD , i A At —SE b BEE R pRAL, LU Fold1 Fifoldr,
BRI 2L T Ruby i nject B EURIScalai FoldLe ft el dds , HIHEES ST stk 17
— AT, B X—WAEN3R, RIE S BRI L

B, IAMRIRIEARRZER ., 1ists: foreach i A — A~ sRERI— 51136, Hirp pgionT
PUEREZ R, W mE AR s .
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1> Numbers = [1, 2, 3, 4].

[1,2,3,4]

2> Tists:foreach(fun(Number) -> io:format('~p~n", [Number]) end, Numbers).
i
4
3
4
ok

AT R DA SR, ALELRERME—T, gk, BMNEHT 12N
lists:foreachfJ B, B — PSR E & R fun(Number) -> io:format("~p~n",
[Number]) end., XEE4RECHAH — 28, ©HHIo: formatef ", 4L A RET B (E
FIEIH K, ZJ5, foreachifiii 5 — A% Numbers., FERASHIEHE—1TH, T4 HidNumbers
BOME . ANSRAEIX B A R R R S l—17, RS SiE#EMR L.

B> Print = fun(X) -> io:format("~p~n", [X1) end.

XH, THEPrintdSER] T REo: format b, T2, FRAT7T DA% N EX R LTS .

> Tlists:foreach(Print, Numbers).
il

3

k

RO RIEARREC, A, ROPREBWY REL FEErlangH, LS PRECR HAYJE 5Ruby
Mcollect RERZEMIA I BILTNIRM BB L R, THHER BIZS R REIE—151%,
lists:foreach—#f, Tists:maptlili i — RS HM—1FNIRSE, T, RATERTHZ
MR N Himap, f#i515%rh BB AR L :

PO> Tists:map(fun(X) -> X + 1 end, Numbers).
[2,3,4,5]

XBACH AR # 2, X T A 4 RECEfun(X) -> X + 1 end, BIEHIEMEFMEER
T 1. SR, Tists:mapHHFE & sREGR BRLEFAE T —A 513K

WL R 2 AR — H TR

t:ap(F, [HITI) -> [FCH) | map(F, T;

ap(F, [DD -> [1.

PE—H TR, XH, FBLREIBIE L, B Y T F(head) J5 MR FEmap (F, tail) . 7EFH
Je 2 NIRRT, OB E B S —AN S R R .

ok, IATVAA/RIZERMG IR, & L—TEH R, HFEEKSSmall;

D qo:formatH B ~p~nE B TCIEF Wprint P ILFR &, ~pRHEECAE RS SEINR, ~nBRI545F,
HJF [ [Number ] MBS B EBI % . —IRAE
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11> Small = fun(X) -> X < 3 end.
#Fun<erl_eval.6.13229925>

12> Small(4).

false

13> Small(l).

true

PAERT LA RN 24, IR B SIR PRIt R . B ists: filterf HITA

W ESmallig e R (/INT3ICR ) M]3,

14> Tists:filter(Small, Numbers).
[1,2]

ATAEE], Erlang X Fh g e Ty SORAM ST R . BEAh, ATk nl LUAI Smal 1 ek L2 Grall

sany KMHLF) % . RAFIRTA JCRA Eiiikds (filter) B, Tists:all A& [Fltrue, U
TR

15> Tists:all(Small, [0, 1, 2]).
true

16> lists:all(Small, [0, 1, 2, 31).
false

Mlists:any, J&HEHRA PR ERLR, Bk true:
17> Tists:any(Small, [0, 1, 2, 31).

ttrue

18> Tists:any(Small, [3, 4, 5]).

false

WAHE BTSSR L, IR LR s

19> Tists:any(Small, [1).
false

20> Tists:all(Small, [1).
ttrue

RATREE A5 2 T, allxiR [l true (FoRFIRITAICERARR R ifiEs:, RAETIRE—10

RARBLAT ), Mianyzxik[Flfalse (FRRZEFIRPBAWRMEIRBITTR )o EXPFHFLT, A~
A 2RI e, EATTBIR HEAR SR o

H.

YRIA AT LA E 51 &3k B (A 0T i R TR 2 T R AL — B3, sl A 7e 51 ek 7
T TE S I TT R 2 7l

22> Tists:takewhile(Small, Numbers).

[1,21

23> Tists:dropwhile(Small, Numbers).

[3,4]

24> Tists:takewhile(Small, [1, 2, 1, 4, 1]).

[1,2,1]

25> Tists:dropwhile(Small, [1, 2, 1, 4, 11).

[4,11

LI S8 B LEAE 55 ARG T, LA el s R8sk o I, AT~ fold 1A

FoldriX Wi pR%. i ENZE, BATWRHEHOX — KRBT REY >
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2. foldl
WAIRZ RO AF Bk i WRARIENeo, BHARIXHAMRRE TR T, IB4 R
T T BB B Rl T LAGRSE R T R AR, RERY AL LT Rt AE 2R Fold .
L, FAFIUMARR B LR E .
B, MBAVEIEIA R EOE 7 51 2 g A4 Fl Bk skit, DUF XSS ks A /. B
ZRE— A BEOE BN, — S RFRERER TR, Tists: foldlai A — 1%k
ZH — D BINERIRES L — 3

8> Numbers.

1,2,3,4]

9> Tists:foldl(fun(X, Sum) -> X + Sum end, 0, Numbers).
0

ARG UL, FRATHERE 44 AR o ok, B —AN 285 rh, FEH — A iE AR 4,
SR EE I ER T 4.
ﬁ2> Adder = fun(ListItem, SumSoFar) -> ListItem + SumSoFar end.

Fun<erl_eval.12.113037538>
F3> InitialSum = 0.

[

34> lists:foldl (Adder, InitialSum, Numbers).
10

MENG, XFEERREHEZ T . MCSTRTLIE S, FROTRAE THIFA, X HR AW
Jni . FRATHESumSoFarll & 51 F&Numbe rs H i B — UG 45 R Adder, —UGEM G513
I — 4, Bk, H S FSumSoFardB &t K, Milists: foldl RS it ik > AW AR
R B, IR HAL 25 Adder, 2, Tists:foldTEfR [l G —REA G125

FIBAE ML, BRI RERETEINA 53R LT i R gL FRIBBER LR 2k Ry s
B — % B 2. T, FRATHRICE S R H A X2 o

6.3.4 FR—LEZTRES

FHIA N RN PAIIFRBE, B RIRAEHADE F e Wt r BARRY & . nl it fe
JETH, AR ERURE B — S ORI A& . FRATTR AR R FA RN, T H T R AOIRLE fa]
A, bR AR — MG

1. JIFRHE

KiHLA, EBARRESHTHLT, SIRMEMF =R —FRAERES . 1R Rubyaklo
RIGHET, MR LHEITR — D — B b AR R R n AR AT, FfiTden]
PR [l —ANESIN T HoeR s, JN 1w MSIZERIT IR XA AR sl i B2 ] [HI T]
45k, [EARLEVCRCR A, RTEA . TR SRMETTE, LSRR TR A
GRS

O F—ANSHERATCRE, FASHE RN
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s w A Lvivve t e s ny =

double_all1([1) -—> [];

doubTle_all1([First|Rest]) -> [First + First|double all(Rest)].

XA H doubTe_al 1/ pR% . ZBRECA ISR F4] o S — ) FRomx) 23 51 -l
Fidouble_all, WABSRIR MIZ G135 o AT A lid i R U)ol 32 U1 e X BB A A57 11

BTSN T HITIZ5 . 245 AR BE T ECE A i A 30 BLTE pR e
SO FEVE R ZE ISR [Fi rst | Rest14548 , TSI ZAF /B — e R A — A Ie R ZHMEER 41 o

WA HECECA i, IR A ESEIMATIRE, AR R T 25 FAg1E A . b i r i+
H1, [First + First|double_all(Rest)JEMCEFEME, HFFirst + First@ZdERMNE
—ANJEZE, double_all(Rest) &5 FEAYHATTE .

RO MEAE H R i e Fis A TR

8> c(double).

{ok,double}

9> double:double_all([1, 2, 31).

[2,4,6]

FHEAEMAATRE A 17, EHH I NIRRT

14> [1] [2, 3]1.

[1,2,3]

15> [[2, 3] | 11.

[[2,3]1]1]

1e> [[1 [ [2, 311

[[1,2,31

17> [1 | [1]1.

[1]

EEFIEABNER 5 ASEUARANINE, MAHE—DSEE MR A28
HI, MEHNRNE—1 IR,

T, FAPRE D EHAIErlanghiE
DS

2. 5IREW

A — T TeREETE 7 24, map#f R AR EZENREZ —. HZH Emap, FIERSATLL A B2
b, BURERE E EAIRLE SR —HF o T X FREE I Bk, ErlangiE— DAt T —F A
W, AT —RPAT 2T,

KAVBAEEHF a1, TR — 15 . Se I ok s .

1> Fibs = [1, 1, 2, 3, 5].

[1,1,2,3,5]

2> Double = fun(X) -> X = 2 end.

#Fun<erl_eval.6.13229925>

3> Tists:map(Double, Fibs).
[2,2,4,6,10]

P AT XS TA THT I D ) —LEA
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XA —ANEFIIRFiIbs, A DL ASEONERYE 4 K EDouble . SRJ5 FRATTIH T
Tists:map, ML BRI TCE LI HDouble, IR BIZEH PRSI —AH5, XE—
NI, ORI SZ% B, BTLIErang MAREE T 55— Rk B SOHIE] . A £
M7, AR R MATA . T TR Al R R A S R A i i S 5K

r> [Double(X) || X <- Fibs].
[2,2,4,6,10]

MR AERR, X BRSO . “BUh SR Fibsth iR ooEX, FEXnfs.” g
PRER BTG, AT LA ) AR f ot

F> [X=2]| X< [1, 1, 2, 3, 5]1.

[2,2,4,6,10]

TR E L 222 00% . WiiF3R[1,1,2, 3, 51 R EAITRX, JFHAX*2/(E. Erlangiix
—FHEIFAMUAUR TR DM . Tk, RIS ST G A8RMHT . Bk, FRATHI R
mapE A5 I TR ik 2L .

map(F, L) -> [ FCO [ X <- LT.

A SR PRECFAESZRL RIS, Xt L e R XBTFZ G, MREINEAFOO.
T, AT T RIS B RN B RS B SIS R AT

F> Cart = [{pencil, 4, 0.25}, {pen, 1, 1.20}, {paper, 2, 0.20}]1.

[{pencil,4,0.25%,{pen,1,1.2},{paper,2,0.2}]

R AnFREEXF LR TR I8 B, (UH— SR, SREZSIFRIN E B —35, Jf& (A
— AN, AR XA

B> WithTax = [{Product, Quantity, Price, Price » Quantity = 0.08} ||
{Product, Quantity, Price} <- Cart].
k{penci1,4,0.25,0.08},{pen,1,1.2,0.096},{paper,2,0.2,0.032}]

SenireFat Erlangt 2, FEX BAPREH . XIE LSRR AICED ) X B UE A p SR
& MFFECart P B — 104 {Product, Quantity, Price}, ix[IfiProduct. Price,
Quantityll &BiEK (Price*Quantity*0.08) ALtz ., XBEAMEEREREZWA
AIH . BE, RZEMUBHRAIE, winT DA SRR AT A AR ka3,

A=A F o LAnFRIAEAT S H 58, AT TR A= P NS AHFEEST T HATAY H 5%
XA H AT BRI T A, FERZERE S AT P R Cart Rl R, H K dnidits .

FO> Cat = [{Product, Price} || {Product,
[{pencil,0.25},{pen,1.2},{paper,0.2}]

XU, MFIFECart P B B— U & ProductfIPricefiitdl ( ZIEE AN E1E), 1R
[FH ProductfIPricedl 2 ey, 5 FRSEMATIr

Fl> DiscountedCat = [{Product, Price / 2} || {Product, Price} <- Catl.
[{pencil,0.125},{pen,0.6}, {paper,0.1}]

AT . Syl WK, RS A .

, Price} <- Cartl.
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SEBR L, FRIX HLURIR Y SURS R BB KL — A o B LR 2 LT R S Y X 4
SN EE A

Q SRR BIERGE . Rk || 7HL, 7412, ..., THIN];

Q SR AT AT B )5

Q PRI REA RS (generator ) By ( filter );

Q fveds i LUE /R FRE, nT DURR IR R (6 Y pR AL

Q A idekHMatch <- ListBIERX . EFEAMIIERNASICER b, PUTANFIrERRT

M PERL,

VEECAY, XSEIFRTARHE . AR RS RNk —2E RV, e R R e — 2RV, X
FATBEF BIPrologily & Hi R M KA FZM . A AR TR A TR h BLRME, T dE AR A
WEAIERETYER . T RPN

X || X < [1, 2, 3, 4], X < 4, X > 1].
[2,3]

FEFRME, BaRkMBIX, XML, 2, 3, 41HUE, DNT4EHKRTL, FATEATDEHZA
A A
23> X, Y} || X <-I1, 2, 3, 41, X <3, Y <~ [5, 611.

[{1,53%,{1,63,{2,5},{2,6}]
24>

XEBACRS XYL e {X, Y}, HPxXMI1, 2, 3, 41FBUEH/NT3, Y5, 617K
(B B R ERA P XTE A ANYIE, Erlangi 8 T EA TR R ILFL.

X— R AN X B, R 222 T Al FHErlang b 7 F 4 e . FATERAERSVEIR
BRI —T, FHgee>] s,

6.3.5 FEZXHMNFBTHA

YL, BT RAEEang ik S RN A FIFBA A 2, (BRI ERE 273 72
PSS s P HIKF o — TG, AR50 i SUR— BB fRT B2, (EARBRIRA TR 17 ] (R

TR, Ffiloed TR ek g, RnT LIES IR T m ek i, xRt A rik X, kA
Bk, AR 7 AT Fol d RSB AT EGE K, stig A Scalarb i FIEE .

R, AT T e R . BAOTEVCEZA M HITY, B8R —1
TCR MGy o BATAEVT R A DTS AT 1 TT, WIS ISR, 25,
FNTEHE— 2027 2] T VKA o X —FPOCAEM R IAYIN G, 7T LU A s A e, X515k
AT PRE

XEGE AR R BRI . Aid th TErlang Ay sh 2828w, FRATOUTNEAR D RZEAL, Hthe
W H XS S, SR, Erlangtily —L8ARVUTE ASER B, JEHOEA R E i case Ml F1-4)
JRTATIY 35

T4, FRAPRWI B IX— AR L TRARIE N 1A, FATERR AR I R )
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¥

6.3.6 £F_XB3

(4
Q %S - (Hocd 33, W {erlang, "a functional language"}, {ruby, "an
00 Tanguage"}]. H— pR%L, 2R ASEL, IR [EHZEEXT LY FIH o
Q FEE W [{item quantity price}, ...1MIAYFIER. 51 FFRMENT, WEIE WM
[{item total_price}, ...l1HYRIM5FE, Hetotal_priceZquantity3llprice,
Q s SR RN PR ST, FRHFHL (tic-tac-toe ) ELEL. #FMEREE,
NER EIEE (x3o ); # HEA T EMEE, WhiRE cat; AW aBE K, R (bl

no_winner,

6.4 E=K: A4

AL NFRECEHAGE, (EREA (Matrix) H, W27 253U AT AT SRR | (BP0 IE
AE R X MR TLLZ LR NRER BIEAR, (HAmHME, HEAES0AR.

WA FATHTTE B G AR A Tl , FRTERAERA A B R 2L, EAHGOR B BT 45 P 4 O
ZFVRE PRI, TR RGN AVT T ARRE, BIRIFAEIFRETT
At ] BB e s FATHY BRI R A RIVERT, P AU G S e JOE R P, B2 Bl
HAER; O THRTHERE, BATPRAMARZLHE ISR, MoRIbs TRELRE, X
SRICAT—SEB 7 TAE, AR UERE B RS ARAS Hh 225

PO E—B, Ja R — MUK I A2 Z BT F AT, AR EHAIRAXE,
T2 PR R AT T— B0 P A R ) i R 28 |

ALK TR TE ARG IR 2T, Erlang 2 f— L) B S AR e . 75— EEBCARIMET . X
BOA RS R IR, ARATH A AR FE -~ B . WiFrfEir 2 ARY, Erlangfyix
H T Prolog it iE AN A LEHE SR BT EL, MIRA L RERRERILSZ B o SR, DU BeZ], WOkl
TEMRAT . S WUCRE IR M ATREMERIZLA A0, BAEIRZEAEmE Bt e DL bl . T, FRATHRE
BN A

6.4.1 EAXIXRIE

Erlang) = FhJf- A& g “17 AEIEE, Hspawnf= AR DL S receivetZIGH B .
AT, FEFARUATH X =R L2 RRNGE B, T e BRR BA ) & i — IRSS #sim I5

ojo]

O X HEFBLIHTZ T (preacher'skid ), FEHYJE—FREAXMZIMENS : FABOMEMIAL, ZKEE™, Mfim
BT R TR IR 2, B BTSRRI EG 205, AR ayul . s
NG, Wi LI R W] o BT RIS, TRATARAIE , AR RINE | WSEEE AR AR SO Ok
BB RO 2 7 R LU A A Tl E X2 BE 2SR 2 WL, WALRXTE S A R Z AT, A
JE 2% BRI A et
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o
1. BEARRZWGTEIR
HAVERE — DB . WERIRIE — VUL AP R R R R, BRI AT HA 1Y
PR — ok, BATRIBIRMSR o™ E— e, F— MEMROT AR B E
N A BN -

loop() ->
receive
"casa" ->
io:format("house~n"),
ToopQ);

"blanca" ->
io:format("white~n"),
Toop();

->
io:format("I don't understand.~n"),
Toop ()

end.

XAMIF X 2§ A T AR —2 BT AR e ok E o ARk AT e LT #idh
translate, i Roop. ZJ5 BHRE NS, 2 0op O 1 PREL:

Toop() ->

end.

HE, U AH T =KloopQ, FH2EREGR ], XRAEIR, ErlangXf i I T
ek, Frhi H% oop QO fEH N receive FRIERG —1T, BEMIASHRAATFE . HiXFg, R
FERE LT — I T L ZS R #2 TR E Breceive:

receive ->

XA RS HA R 2 i e AT B, . B S Erlang i HABA R DT AISEH) (flcase . PRELE X
&) st AL ARAT LATE reced ve s T LAMBCPCECEsH . FRAT T B A0 H s — AN DE L
SRR

"casa" ->

jo:format("house~n"),
Toop();

ROEANIEACTA), TRIEMcaselfi )22 "8l WARIEI AT B REIL AL 74T "casa”, e
PAT IS TAAS . A7, 0B TT, B3] 57 AR R B AU 2 R B
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house, AJE A Toop. (icfl, P hToopsdm/m il skk, Ar IfERk BB I8 . ) HABJL
ANV T A AR X FERIE

MAEFRATAE T— B, Hif&receivelfif, EIHEHAEMHUTITAT.

2. PR

B, X

F> c(translate).

{ok,translate}

FEA RS F spawn bR B, B OUTA — D RES . T MENSE RE, S7E—AH
MR RHFET S, spawniA 2R Al — P #EFRID (PID ), T, Fefil#Eidtranslatefidk, 8
SR A B spawn ek 5t .

2> Pid = spawn(fun translate:1oop/0).
0.38.0>

A AE S, Erlangik [Pl EFEID R <0.38. 0>, FEMAATARE T, IREFE D —X RS E&E
HARID, FATak W K= A i BRI e S ATE X, (BARBIIZFNIE , AL — 2= a0, R
ATDVHA SRR, X2k, HAbIERE SR nT D i 44 3R B A A IR 55 2 R bR, A&
WA HERRID, WARARAEIIA BT RS B UL AR BT, nT IR AR spawn B
X, WRARE = — A RE , B 7T LA spawn(Node, function) . AN, XEENZHEH TA
T eE R

e, RMCEHREIES T — M, B e T — R e . ATEM s
—&, HUEHHBAARA T . XWSETRATAYE = A Erlang)5iif .

3. EEHE

B, BT DFEErlang & =0 B, R AEScalallf & ULt i AREE . LA 2
Pid | message, PidA] LT E—MHRRID, JHEWA VIRAFERIE. £, TdENNTE
fi. BE, FROPRAZILZNEE
B> Pid ! "casa".

'house”

'casa"

4> Pid ' "bTanca”.
"white"

"blanca"

5> Pid ! "loco".

"I don't understand.”
"loco™"

X AR TSI A% T — &M . deitreceive A A o formatdTEN T —40H 8, &
Jam A Tt A AR BME (BIFRATRZMIBAAHEE ) WATEN T Hk,

IR ARZEAG A4 5 0 2T S R R A TR R, BRI IZ A 75— Rk : node@server !
message, HCEMCREARFS #IEALEARFTTSTERIN, (HRZRM A%, REtREMRPEE F anfy 2
BAT— AUk 55 4%

B R#tX &R LorraineMei(lorrainemei@gmail.com) £ E&ERRiR
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TR T X AN SR Y I L AR B AT ) e A B S AR 5 AR AR
ARECL R, XA AR IEIE, PRI, A TS Ak R A L

642 RFHHEE

HYI KRG IR BT, AR SSIR . EiEH RS RRHE, MALSERFN ; 4L
MR s T, i EM, FRATERFEA ML, 7EWeb/l 45 28N 01 k& a1k 2 mF, FoATHBESE
FEMAN o FTH, FRATEAEFHTHEBASFTELR [PHE A BHPEAR S5, A8 Sy B IE M BRI ) 24 HR R 0]
HHP RIIRSS o

F T BTN AP R AL, FRATRER LT =3B 5 .

Q WHEMRS PR receive FRIAFEIILEL— Ao, SO & iR LK BHIEAR 55 B FE 1D

DI R T B B i) . A T IXID, T T e iz e vy & 251k .

Q Freceive FAIEREAEM N £ M 25 K16, A G RITEN K,

Q AHHE B AT, MRS — R REOR & 2615 R FAERF IR R

B R ORI e, N, RATE B BRI ST

1. A&

B—TUES AT T receive FAINMULANSH, XEWEZEMR G, A THNIGH, X
IR, WINSEUE I receive FAIUNTTR iR :

receive
{Pid, "casa"} ->
Pid ! "house",
Toop(3;

ERILRF R casa—TAHYICR (ZITRILEIFEID ), SR B2 house Kk HAHEIICH
I B A T T 4R~ — KA

T AR IL AL : TTAH S — TR R LR IHARIID, Xt receive Faji—Fi ILEL,
FRICZAN, BEHRGERT receive T m A —DNEORIX] . ARITENZER, M2 Bai Rk m %, R
WM, FARIA POl B AR, Ak I8 B R A AU LMERE

2. RI¥KRIE

PSS, BATHEAE RS ——RRHE . BAPERE—FHE, S5 AL
FEMIRCRAS . BESR receiverT 4RM4E THEREID, ARA Kk — 2[RI Bt S L X ke .

Receiver ! "message_to_translate”,

receive

Message -> do_something_with(Message)
end

PN ZE s RIAIEE, BRI DA & 3% 2RSS 45 0Ia R Rk, itk — R 55 o #EiX
RO e s R S NE oy o ey i Bl NP
translate(To, Word) ->
To ! {self(), Word},

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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receive

Translation -> Translation
end.

AU EIXBENE, R A — A LB IR T

{From, "casa"} ->

From ! "house”,
ToopQ);
{From, "blanca"} ->
From ! "white",
ToopQ);
{From, _} ->
From ! "I don't understand.",
Toop()

end-

translate(To, Word) ->

To ! {self(), Word},
receive

Translation -> Translation
end.

HAHF TR

1> c(transTate_service).

{ok,translate_service}

2> Translator = spawn(fun translate_service:1oop/0).

<0.38.0>

3> translate_service:translate(Translator, "blanca™).
"white"

4> translate_service:translate(Translator, "casa").
"house"

AT L1 T aX BARES | p= A3, P IR TR SR S A5 B PR ECE R R A IR S5 o anfk
B, Translator FFE a4 iR [ Ay e 25 B REAS S A F4r e, i HFA TR RN A

WAE, VRO LI 1AM recei velEIRG I Z AN . BDHBEAAMERE, receive
gl FUEATE BOMERE AS R e, e e 2R ECHAS BRI APEEC B pR%L ., 1F
FEFIFHI AL, ZEERR MR E . Armstrong -4 ErlangFR A EL IE BT M XTI, X
AIAJEREME L EHAE T I B AR B T8, RN AR, AUUR R L T ARIRAS
FgbAR, AR RT DA s B pRECRAR Y
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HRTA 1k, FAT e B AR & T a2 T Erlang2 e, BT A B & 4ER IR Z RE T .
RUFErlangtf L T 245%™ (checked exception ) HLil, (HEE Rk, FRABFFARMAKLE —FA[E A4
BT

6.4.3 HIZHELURSAIEM

AT, BATPRE T I BEE RS, UEARAT S AF AT 5P Erlang SCHHE P E R R
Ko REHAR—AHREL, MBI ESRRS S ZEHEN RN, Ik, JH— ik
SHMEXAME S, RN R

1. PR SRR

FTT] A BEHGE R I AR AT EMERY, ATV B — 5 TA R . X B
TN T — MR e S, HorPo — N AR . H B R 1~6 2 TP I AN T AR AR,
Sl BT RIS U . A RS IR AT R s, R 2 “AE” A, T
SERXANWERR A «

% send a number, 1-6
loop() —>
receive
3 -> jo:format("bang.~n"), exit({roulette,die,at,erlang:time(Q});
_ => do:format("click~n"), loop()

end.

XASSEIAR S . RATE T H BTG, VLB PATIS io: format("bang~n"),
exit({roulette,die,at,erlang:time)};, XL L ARIERE ; PEFCHARZR U] HZATED
H—4HE, SRJE IR AT AR AT

AEFRATIA B T — R n % o -k 55 de s B2 ), & P o i AT, IR 55 4 o a2
roulette (R4 ) R, IEI6-1R,

A=

O ZE5FH RE—ME T lavaly 5 A B & B RN T 7R (runtime exception ) 15 A9, 8RR
try..catchif ARG PERT AR F AL B S, HLAMOSE 4 . SQLS# 5. nILIUL, ‘BT RF ek HiesEml . i
MIFF IS —Fh S . 2, BITHS R RO, —AE TR AR T R0,
B R S S HREN R S TR, BT AR R T IR ok

@ R—FERA Y LI A W T e, — B R TAR N TE R . A S SR T, Hh— A igie s 7
W, AR HCER, WSET ARSI, SRR DR AT S — R R T, RS e P
B, WEASH, FEEEV T E R B FE e ar A
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Fl6-1 IR AR 5 s
EERBAUHESI TR 2 RAT AR WA T AU TS R

1> c(roulette).
{ok,roulette}
2> Gun = spawn(fun roulette:loop/0).
0.38.0>

3> Gun ! 1.
"cTick"

il

4> Gun ! 3.
"bang"

3

5> Gun ! 4.

u

6> Gun 1 1.

il

XRRBE T, Kk TIHE3ZE, Gunitfigiasil, B, 3Z2)5 kb ryi B4
HhBehi. Sibs b, FATAT DA R R R AL

ﬁ> erlang:is_process_alive(Gun).
alse

Bk, XHRERE WSV T, BT ETETERE FhoE T A, RATAREEX
PR TR Fof ] DS g (monitor ), SIRIRATHER G L, FRES BT
GOER T E (coroner ) MiAEMALES, PEATRATHXTHEFEIE B LI (4 B %8R .

T A A A

loop() ->
process_flag(trap_exit, true),
receive
{monitor, Process} ->
Tink(Process),
io:format("Monitoring process.~n"),
ToopQ);

{'EXIT', From, Reason} ->
io:format{“The shooter ~p died with reason ~p."”, [From, Reason]),
jo:format("Start another one.~n"),
Joop()

end.
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FIRTH—4, FATE TP receivelfiF, NrEMOLbS 2R, XREFFAAU MR,
ZAARENR . AR, ARETCE I RIEXITIH R .

RIF, FATZAE IR S . AT RERR B PR R 1 oede . H—J2 U Fmond tor
TFRRYTCE, H R LAFARF R EXIT Tk B0ondl. BUE, FRATPRIFAAE — T IXPFP2RA .

{monitor, Process} ->
Tink(Process),
jo:format("Monitoring process.~n"),
Toop(};

BB AL oo R bR 45423 Ll Process MPIDFR IR AUAT & HEARR I AR LA
spawn_link, j=A—Air A EERERUERE . BUFE, QNSRBI RERDE L, B kIR HE
Hicoroner, T, IRATHRE BRI,

{"EXIT', From, Reason} ->
io:format("The shooter died. Start another one.~n"),

Toop()
end.

XEACAG T TR B E . Xy B —=Jodl, HPE -1 ImRE 'Exit', FHRE
From——Pist E B IPID, A7 A . FRATHEBISE AR RIPIDAN 5 i R AR TED Ttk o
TR AT

1> c(roulette).

{ok,roulette}

2> c(coroner).

{ok,coroner}

3> Revolver=spawn(fun roulette:loop/0).

<0.43.0>

4> Coroner=spawn(fun coroner:loop/0).

<0.45.0>

5> Coroner ! {monitor, Revolver}.

Monitoring process.

{monitor,<0.43.0>}

6> Revolver ! 1.

click

1

7> Revolver ! 3.

bang.

3

The shooter <0.43.0> died with reason

{roulette,die,at,{8,48,1}}. Start another one.

FATRAE X AT, HORE o - RS Smie R it —0 7 JATEm 17— Wl as
PR, WE6-21R . XAk, FATHREHIWTERR T2k T .
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o
~
0

Kl6-2  #shnisiine

2. NEFEEIEE

FABLRETE b — 28k AR E &M (F T BEA S R A S ), Ik Bl Be
FRLRAXSACHIPID T o AR5, A HEAIEX ARSI T 8w By &,
PR R R, R g DU iR . Xk, AT E AR Z A DR, tRE
ARG FEE . BRI, “RET AR CRET, RS T A AT, i
MW FEIFZARR “BEAE”, FHZXAD “BEA” BFERAM.

loop() ->
process_flag(trap_exit, true),
receive
new ->
io:format("Creating and monitoring process.~n"),
register(revolver, spawn_link(fun roulette:loop/0)),

Toop();

{'EXIT', From, Reason} ->

io:format("The shooter ~p died with reason ~p.", [From, Reason]),

io:format("” Restarting. ~n"),

self() ! new,

Toop()
end.

IAE, receivelfimRILHL TPIARIHE : — M Enew, 55— AR FSEHIAHFAYEXIT =04,
BE “BE” BIPMEL, MAEEZENNERRAARR. EnewfCidderd, N pyx L

HAFRAEID -

o

© EERZ M BUNEBA RSN, B R ROl TR AR A 24—, 52
Frl, XEAGHIEARAS L HN, MORASHR R EN . A EERRE— T, RS RIS N
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register(revolver, spawn_link(fun roulette:1oop/0)),

MWHEIRNESIFAE , AT T spawn_TinkEr= B L, XA RALBE = L R, i
REfiF R ROk . IXFE Y rouletted R UERT, doctordfFEskREIRAT A . FAESMEIIIEE S,
AT T HRA B = A= R AOPID, 1 Flrevo lver BTGBk  FE, P i A H revolver |
messageX FIIE R &L B4 A niifE . AR, FROTHUATEPID T . [FME, EXITHY
VEECACAS AR N e 1o PR D B ey —1 7 Uh .

self() ! new,

XERAHEHE LG AT, F-EFEm 7 —, Xk, SRR L T

2> c(doctor).

{ok,doctor}

3> Doc = spawn{fun doctor:loop/0).

<0.43.0>

4> revolver ! 1.

«% exception error: bad argument

in operator !/2
called as revolver ! 1
AR, WATAEA QIR HHI T — MR, ERNE @I R .
5> Doc ! new.
Creating and monitoring process.
new
6> revolver ! 1.
cTick
1
7> revolver ! 3.
bang.
3
The shooter <0.47.0> died with reason {roulette,die,at,{8,53,40}}.
Restarting.
8> Creating and monitoring process.
8> revolver ! 4,
click
4

X EERATE/EDoctor BANH M revolver, XHSIA “BA” B AKEE . BH — i ]
WA, FATHLEZTFH, T Erevolver P ANEARMIPIDR LZXTHE . 1AM, ATLIE—T1T
SONBIIARATARAS, FRATTSERR AN T — OB 2R T X AR T A SR R G A 3E H an &
6-2f, “BEAT EXEIETH CBET ARSI AA.,

XFErlang, FRATTAN IS IEME S K — iR 241k . HIRA IR A, Erlang il 52400 22 Hoad 25
HARZHI R RS HARRAE RN WL R, HEEANRE—5, Eta)nsh—A 8
B HAMEAHAD AR R WA L B A AMERE o SEPR L, Erlang ) 3EaTESA R apny T H., X
T HBEAT DIHR S WS i 55, ] DUE s bR A sh B ny R R
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6.44 F=XHMNZFEITHA

= RIFR , ARAErlang BB 23X — 88 T RBEMR . AT T— R3] T = Fof R is
send. receive, spawn, FMTEHS T RAMBIFRERE, JBR T RAR T BAL# LT ]
TAEM. 5, BARE T — WA 4B R %L, AR A —e, XA EEEE WA
P AESORAA A o R

POk, IRABES AR R 2, RR — AN R L B el i oy — iR . FR AT
20 T — IR AR, DRI A A RISt . AR TRA R A A gt A T FHAE RS
ARG EY T, BIRTX RN RGEITA SRR RS Erlangs 1 R 2 T UL (G R
R o FRATAT LABEEE M 5L A A ERE , SRR AL ol LU 2L, e AL )
IHEEAT 55 .

BAE, FATEA 2T PR — T 22N A

6.45 E=XB3

IR g R R, RSN TS, AR H ST in—2e Bk

JFi A E -4 (Open Telecom Platform, OTP) J&/N R myak A4, VRAT LI & TRt iiE
Z T B —A A NI AR SS o
#

Q A IAE AR L R E B AOTPARSS -

O FE A A OTPIR S R SR
LG5

Q Wltranslate_service, HHEELIENERE.

Q R DoctordifE& L, HHERHEH,

O 5E— A iDoctor AR WEAas o QiR H A ISR 2k, WIS ©.

TR AR R AT T3 e A

O A — N IEARKOTPIR S £, T LAFETH Eic sk 2 e,
O iktranslate_servicel5M%KiztT,

6.5 EHRITE

ARE—IHRFBE UL, ErlangBEnDREXESEAL D), nlis HFHALxE. ERIProlog kUi %,
LARLE IR T — R CHISTE T IR AT VB K A 7E . [FmE, B ek B e Rtk 1
— RHEAER

SR, BEERECFROEARBT R A, Ik gne H A E S, Erlangi—2ERL0 DB 81525
AEREER, BRI R, BRI RO RS Javary AR FIBERE R B TR
M. LB M AR TS, 0 HZORAE LR SR IEREAS Ry, X
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TEHAM RGP RAFAER . N, FRATRDATTEErang i ORI I Z 4L,
6.5.1 ZORE

KEWNOHL, Erlangi 2 If &k ARSI TR, O BEER S R3] T A X2 Ab 21
WO, BRSO R R TR AR . Erlang Pl gy 5 B4 XX — 1 CRE R B B 1 o ) e
CALETE

1. ShFSFNA &M

e, Erlange ARTEEMETAZ) . Erlang DR AL, 1 e S MR HRR P e 24 4
A EE TR RSN —2, 2 NEIRECHIRZIMIE, Erlangiic it #IF5A T3R5
FhT SEPE 4G4 b Erlang U e = 8 shAS USRS o ErlangfKFE A A& i iR T2t N T
“RAMT, MRREET R HREEE T, XFERE TR AR, T Erlang A FHEHRAE R
GIRBBLEHS I AR, B AT AR ) A v S A W L o

YRTEErIang & BRI LE S PRUE v] St AR 20, ERRE R WARF M A —JE
Flavailfi 5 MM SL, B BA R —4UER R EE, B IEkA 2 Erlang AR R4 BE AT AT 5E
Yo [FRF, BEAM LM ZEWARIE T Erlangfy nl S22, BT LU BN TS nT 52 /0 A X R Gt st
Ko TRZ,

2. BE2R. RAZHREWHE

Erlang it 55—k IR 2 FUR 2 B BERAE ) Erlang O HERR R 0200, RIErlangfE T B4
LA EANT. Erlang e #ar AE G I BoR AR 3222 R, RIILErlang® 7 A L RS8N
FRAS AN AT RE R A B AR o2& 107 P A B 12 . Erlangdil A 1 B L3 G AU R RGE, R E T LA
525 ME A —E o B PR IR R R, T A Sl o g o 5 1o A S A DL o

3. OTP— Ml R By e

R Erlang e 7 L 5 flb iP s KR SR TR 7, X nT FFE ] S A 1R 2ok, B AT Ais,
EAEXNIRC A 20T E LS . XA, e BRI HCRE & (Open Telecom
Platform, OTP ). RATLAFR BRI AN F RO, 4B ACTE WALIRAS T B9 AR . iinl 5k
PP . AR A . OTPA RS Web IR 55 25 LI B Ak 22 T AR AT I TH e ra A5 0 o

DCUEERR I L) — s e T A5 TE . nT Rk | S5 oe sk | BURIRME, SRR B
AR EAT TR o VR5E 4 AT LA R ekt B O iR 55 ae b e

4. FhikERRiR

fEErlangth, AHEIFATHBRASARIEN, & “HikEmbt” ReEH R EER—ARR D
PSRN 20, RO IR RE SR e X2 —Fh R BN, Erlangli) /A =R %
o i AR 3 T ORGSR

FA A HAE S A, ErlangBIFAEZTCHE, MIBICHTATE, SRR RS Frek 28
Bl XX Eenl, i T Smith#R JC sk M R R
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6.5.2 TEZA

Erlang FARAS U= P HER /D, SR T T ARG [ B/ NRE & e . TERZEIRIT ER,
EREERMERRS Sy Ao 1A, Erlangdy s ECE S e AL L E A SRS A A, XL R
PG T ERMS 2N &da, @5 M1k, EFRErang SR EBEAM L, A& JavakE L
b FHEATHOR AP FIAR— T X LA

1. &%

A —RE, BRI ARV, BRILZAN, Erlangihd —2Ealit, wiefee R Z
BEPODLM A BREE R, T, RATPCRE B HA R HA ),

H—FFIRA R ErlangfieZ OB E L, #UE T 5 LiProlog A, X T R ZE g2
HRVL, Prolog &My MERERY , HABE LA S R RE . an iR WA = 3 JE 2Prolog, — X
SUETRWETCREXT AR S M A B

Az, RIER] T FRIcaselfiih AR, EATRTETR RN R G T2 48 i ——FE i ) 22 1]
O BREF T . SR, WESRANAR R S, R TG case . ifikireceivedtiliy, FrlhifixX
RN SURN KA H . X2tk bR RRHR A BHER . Erlangih i —2e5l b Bz 4k, tinvd, 4%
BRI S BN N AR . A TR SN, Erlang K KA K

2.EL

WA Uiat, Prologff& ik ik — By, BESAghErlangfi s, WA kb, MM, AFEIVM
B Erlang 2 —iE I8, ik, — A FETIVMABYERIHLEjang S T —E b, AR
FIVM M AR RKAE . 8, IVMUEATSEHE A K, L AnJoki /2 Erlang T 2K () E R I
LA, (HAEIVM L SEAT 18 204k, 354 R AR JavalZe DL R L+ i ml R
MR 55 #5FE R E

6.5.3 mEE*

AR AR TGN o ErlangfE T e LA M IRPE L, W5 Javafi iy B ok
il FHT Lisp AU 1) 2 P35 2 FIProlog KUtk (i ik 24 oy 2 . BRE T, ErlangiEAEf@ Mg flE i,
SR REAE LA B4 P 1) R IE 6 4 b s R AE A ) R 7R3k 275 Neo 5 ¢ T Smith2z (W] A £ 21 v, FRIA
e T Smith SNSRI LAR % —F
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Clojure

IR, REEE,
—Yoda ( ik K JF )

Clojure/£IVM_L BLispsLBL . LispE 24 K, RITEH U B R AR MmEE S Z—. F
ZLispJ7 v AR SR ETHE R RE T AT, AERTCINMER o BIEEXT A RINTF &, HiEm
PRI AT SEXE LI . R ANIE, LispAokeediny AZEAE LR, AR, B s 2HAa
5%, —SERRE AT A (A B st FH Lispifs 75 RS Bl A A 1B E B . TRl B g =X

MARZ I KT, Clojurei R 2R BT R A, PR ES LK 560 5 o RSl A 24 Hb Ui
A, FAEYoda, 7 (EERRM AR Z A WEEL) ", Yodaf—0i/NG | AIZHE A, i
RO %7 B U0E, EAIREWEIR®, SURLispirl Y RrS3on: (HfE i —2 LR
SEEHA Do M/NIGRIMELIFEA, WHUZRLispliBik Al & —f5- 5 MfF 5 . (2R Yoda—FE, &
i F LRI AR S, YodaRILisp % #AR &, A AR (HIINIFk s ) Zead i fa) B
5HUK Y LispZ: Al B g A2 B inm] Yoda 4R A N e R, BRIEAREE S . WiFZ M
vk, LispIF) T —W). ZETRAClojureZ /i, iEFRATTSCKiRIRLisp, SRJ5 FK T f#Clojureff 4 3
N2 Ak

7.1 Clojure A7

VT, Clojurest&—FhLisp i &, ZLispiti & BRI, {H40F Lispik K J14, T f#Clojure
TN T f#LispHFaf o

7.1.1 —i&Lisp
Lisp/24tFortranZ J5 ity &1 . Bl ERSRIE IR g fh 5 . B mREcUET, AA RN

(D Star Wars Episode V:The Empire Strikes Back, Sii: George Lucas ( 19804F ), &ATRIMIAFIAEE I EL A 11120120
W R AT (20044F ) (PR XFHEZ TR R (BERRIK V: EREGR ), B—3RLTHEE. B TiYoda
EIEFEER 4" WA K, LA Y I Yodal# ik K k84, B—MrEA K R SRR RN, )

@ YodalJRHEW RER—FRA “TE. F. 8”7 SRS, FTLMBE B SXARE: “Take youto him Iwill.” (iR %
WA, Foxo)
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HE T o LispsELISt Processingf 46 S , ARMRELS I X N2 F 0 R, LispHiAa —Ledkw A
AR R

O LispE—MFIRiIET . REUAART, BONRE—ADITCERIERE, FIRERITTEIESE

Q LispfdiFH A A BdEEs om0, —LeLispiBFEEFRZ 538 Bp X4 ( data as code ),

LEE AR, TSR — R RS A TR I T . W AR A SRR B v —
FEo PR ST A R, BRI S — AR X AR, AT DA 1 — N SRR g f Rt 2 40
gk, A N BARFT U R A L 38 0T DI RS H— 2l R RS B IR R RIS MLk Lisp
JUT-BE ST AT AR I A

e CRESHEZ ) —1iH, Paul Grahamic#k T —A/NATBA I Lisp A H5m K i 4 BE B AU TIMOR
Il R . AR LispPe it TG R AR E . SR b, SRARMEL, TSGR
FHIEJE = P Lisp AUHAD T = R Zm ARIE 5 42 B ER AR sew) il A =),

H B 5% 21 Lisp )7 5 4= Common Lisp#1Scheme., Scheme#fClojure®i 3 [ lisp-177 5, 1M
Common Lisp3k FIlisp-275 7 o X W R G0 2 18] F 214 X7 T 24 25 [l 1) TAE 7720, Common
Lisp AR )i 44 25 18] X 3 BRBOM AR £, Schemell AR X 43 P58 T Lispix i, Fiokifiiavaix it .

7.1.2 JVM

Bp—FhLisp i 5 #A HAl A HREAR . XFClojureili s, fxE EAVSIEZ — i EIVM, F % Scala
SCRERT T, AT T E AR RIS A 0] LI R SE RN R R . AR R T {di I Clojure
M is 4 A GRS Clojure iR 55 2 o AR S A AR REHT, (HATRT AR R B A T 1 JavaZs ik
AR ATAT 7L

FEARTEN RS F B FIEIVMIEERIESE , el . 7E280F T | ZEFRATRIE AR 1
t, PAMRIEANLSE B RIE H BB —f, Clojure/& R, PRI AT LAFEARAD i T 25 4%
PSS, ClojurefZshA2RA), HIL T ISR ERZ, Wo TIiE, WS IREBIES . bRt
LIS, Clojureit 34 LispdE FLAGERIL T .

ClojurefilJavaifEth B ANk, Lisps ELJavarg ML REFR (L T 70 45, 1 Javast X 75 2
NG 77

7.1.3 AHKERH

F i Clojure s X it fie o — Bl 2R R AE G o Clojurefe—T 1 pREIE =, SR IM pRECCRIVE .
E R — o Bl T ARSI, 18 5 SRR R E S SR A B . 3555 47 (transactional
memory ) TARRLRISMIF S MBHRE, Irfeftics | RN . /G (agent) SCHEXFA]
IR VIR I . FRATSAESR = R REX LN 45,

PRBEASEC LRI T 7 AEFRATEEIFLRIE,

© (BEEEE) PCREHITIN . %1 h AR B AL AR
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7.2 F—X: JlZ Luke

1E CREBRRER) b, 2FfELuke (J55%) BREE Yodafe e ik + 19y K T Bl 45, A E 2T
GRTE T — D RIMEFE 5 R A Gk B Luke—FE, HAARWRC TR REGE F 04> o IR
i Ruby 4L, FF5¢ K T ScalaFNErlang iy & B sR g2zl . ARFE T, /50852 > 4nfar ZE Clojure BL 1 H
XA

i Vil Clojure™ i, Rk A http://iwww.assembla.com/wiki/show/clojure/Getting_Started ., % /i#
T FE R TEAR I & %224 Clojure M &5 - VR B K A T e 0858 o IR A T 19 J2& Clojure 1.2
prereleaseffiAs , AR ILFRHX MRAR IZELIEFER T o IR e 21 Je i laval- £,
(B4 1Y 250V E R G HR T T T Java, Fofdi i leiningen® T EL K45 i Clojureii H FlJavalit & ,
fEHE B3 7 (R I B, i EA A S8 0% c1asspathix BE S Javatl S 475 . leiningenZé%
IR, BT LAGIESH I E T

batate$ lein new seven-languages

reated new project in: seven-Tlanguages
batate$ cd seven-languages/
seven-languages batate$

B2, LB shClojuref =il &, WAk HFrepl:
seven-languages batate$ lein repl

Copying 2 files to /Users/batate/Tein/seven-languages/Tib
user=>

""" SRIE AT LT UGS E 7o 7E)R 6, leiningen F Shoe il 7 MBI R0 2e%e, ARG Javadf 2 A
Clojurertjjarfd Fl—26 28, VRULVFTE B HAL )y ORI shiz il & o WEFETT R, & RS URIR
Jashrepl ( read-eval-print loop, 52HU - SR{H - FTENFEER ).

SET EETARR, R B — DR G o 4TE 1o SIREORIRSA TR, 7T
DU R & 50t m] RUd AT S35 Clojure i) IDEFN 45 o

IR SEY IRV LY

Fser=> (println "Give me some Clojure!™)

ive me some Clojure!

nil

M, XYL & TAEIE S . 7EClojurerh, ATA] e &5 AR 246 5K H ik . #5955
MEE— IO ERES, BT ERSE VR AT AR TR R, 1EIRAT12— B E R A ] 7
B 7S A ] FH R R

721 AREKXERE

user=> (- 1)

O BHFEAZR, ClojurefliA S B & TH4F1.3,
2 http://github.com/technomancy/leiningen, ——JF457E
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-1
user=> (+ 1 1)
2
user=> (* 10 10)
100
X PR R SR R AL, BRIE S A — S L.
Eser=> /13
/3
user=> (/ 2 4)
1/2
user=> (/ 2.0 4)
.5
user=> (class (/ 1 3))
clojure.Tlang.Ratio

Clojuret A — P EEAEHE A iratio, XE—MMEHEAYRHTE, PO E SCRIEIRTHA D)k
BRGEERR o WA TR, WAl LA S B a5, AT LM T sk e sk
Eser=> (mod 5 4)

mod e BN AT AR . X AW I RIEFRN BT GOk = ik o Z AT BA R el =5 B SRSy
sehFORE, ARVERTAE AR ), Bilng + 1 -2, P2 NEERRRFIRIE,
NEREBRATHMIT I FATHE I BT X A7 2ORFORBen 5 0 2l A A, IR
IO 1% EL G TR s ik B AU AT 1o A IR A7 sUBE Az o o, (He e
AT A S RRTR AT A B i R iRkt

Eser=> /122 (/62

XHEALEIER S, Clojure 4% JHE 5 7k A TiE R . FRER X A~#ik
Eser=> +2222)

PRABAT IR LRI ER o 8 2 7 R0 AR Ik A B B AU
ser=> (- 81 2)
5

ser=> (/ 8 2 2)

LGk Fon Ep kR, BEEME - 1) - 2818 / 2) / 2. Clojureddik 2
WA ENMIER R (- (- 8 1) 2)F(/ (/ 8 2) 2). MFHIXF R B AN ERTRAE
NREAT B — A AP I KRR -

user=> (< 12 3)

rue
user=> (<1 3 2 4)
alse

R T AMEEECE SO , REH— R R B AT R i R & E Y .
& T RIS ER R E SR 2250512 ( multiple parameter lists ) 41, Clojureftizi: H 54k 51
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Ao, BRI AR ARSG, W% — PSSRV A 4k .
user=> (+ 3.0 5)
8.0
user=> (+ 3 5.0)
8.0

Clojure R AT15E R 1T 2R ARUEE ) TAE, — e, Clojure Sz 5m2S M mah AR, 1EFA Tt
—, BEClojured il —EEILAN R4y, BRI X" (form ),

AT B MR BRI —E6 5. M Clojuref#MT ISR, & 2B AR o AR Z AR R A T K,
W R B SRJG Clojure &4k sk # B TA0HS . AN IX MRS A s, PO TELisp X — % &[]
— PRV, RSN AT T, RIS WEIMGRIE . 745 . 748 A (set). BLjfER (map),
Ph Mz falsE (vector ), XEEHR L,

7.2.2 FHRMFER

HITE B AL FAF R, X —/ DN IIRATHREA Ti##E— T o Clojure s =745 8 i X5 |5 H i
S, I FHCIE T WS I SCFEFF, FIRuby—FF

user=> (println "master yoda\nluke skywalker\ndarth vader™)

master yoda

Tuke skywalker

darth vader

nil

XA AR AL, 73HME—T, 24581k, RIMEHprintInBER R AL T—12%, H
XA RIS I T AF S AN SHIIE L, WREA RS E ST —A =317, 24125
B 22 ME R TER

fEClojuretr, 7T LA s treREICR A IS A ) B S 48 il 749 3

user=> (str 1)

e
Wk B Rdavai i, stra i HIRZ M toString ik, X RETTEZ 2240, W PR
user=> (str "yoda, " "luke, " "darth™)

"yoda, Tuke, darth"
XAEClojureF & # T LA s trfBCREEFAF o . RIS, EIRReDHEIEFAF H .
Fser=> (str "one: " 1 " two: " 2)
"one: 1 two: 2"
BAER G |5 ZANFR— A F R0 AR, A5
user=> \a
\a
WiEH striRBIHE T
Fser=> (str \f \o \r \c \e)

‘force"

® Z% (J:JilCommon LispZife ) —A5iLispIBa. 12+l AR HL A RSAE H AR
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FATRIEA L -
ﬁser=> (= "a" \a)
alse

Al LVE M F IR KB IR
ﬁser=> (= (str \a) "a")

AT L — TS AT R AT UMRC SRS T N A PR B AT R R

7.2.3 THmR{EMFIER

Clojure L HFi AU B AR . BB IR G R IIAES T T RAE . VRO 40—
T, BAERRATFRIRT— TN, A R R A AR 454
user=> (= 1 1.0)
rue
user=> (= 1 2)
alse
user=> (< 1 2)
rue
AAF IR HM RS S —FE, true@— MRS, (HEWRZABARDE, Clojured iy
R ava R RS0, TTRUICTass MBI FUIRIZE , 3k AT /R A9
ser=> {(class true)
java.lang.Boolean
ser=> (class (= 1 1))
java.lang.Boolean

AT U DLIVMBYERSE . B 7 T BB ETIR A, SRR RS A (EFEVE 2o i B AT L)
TEAR Z R APl AT /R MRS R, T TR — ] SR 1 Fif ) -

user=> (if true (printin "True it is.™))

rue it is.
nil
user=> (if (> 1 2) (println "True it is."))
nil

o2l FATHEAMAIE R —ASHUL L o R ERE, Lisp v S /ERas .
AT AL 217, e R R L.

ser=> (if (<1 2)

(println "False it is not."))

False it is not.

il
IRETRIN— 42 Felsesr T MENSE =S4
Eser=> (if false (printin "true™) (printin "false™))

alse
il
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BAE, IHRNTEE AT 28 MPEM/RIE. B, TEClojureth A& BUENnT 1987

user=> (first ())

nil

Mg, JEEEE, XTI,

user=> (if 0 (printTn Ttrue™))

true

nil

user=> (if nil (printin “"true™))

nil

user=> (if " (printin "true™))

true

nil

OFN""#i it true, HnilAZ, JAh—SEMi/RRAASAEF LN BT LUNA . Tk, 1hK
1B HE A B AEE5H

724 FER. BER. ESUKEE

TERTA RBEIE S B, iEsI (list), Jo4l (tuple ) XEEMIR OBARAS A TEE /R IHE 1%
Y TAE. Clojured, 2RI =R KRB HIESNFE . BFE (map) Fiml (vector ), FATHEM
IR ARG, IBaEs .

1. 5%

TFIETCR A TFES - XETCE T LU PE, AidfEClojurerf, I E0H 5 R HIFEARES,
O ) o PR o A T sl A A TR 2 ,?iz/gﬁeﬁim Y— T IR BRI BT HFHI 328
VERRBGHITRAER), L ARREX A

user=> (1 2 3)
java.lang.ClassCastException: java.lang.Integer
cannot be cast to clojure.lang.IFn (NO_SOURCE_FILE:0)

AR TR L 2R3 SR, T I AN U

user=> (list 1 2 3)
a2 3)

user=> "(1 2 3)
a2 3)

FEE BT ARG RS2 T RS —AE M iiquoting (51T ). #1138 FE R4 A 1Y
A, EEFirst (kL& ). rest (BRLERLISMYFIER ). Tast (FJ5—1I0&K ) L Mcons (45
FE—SLTTERET, AlE 1R ):

ser=> (first '(:r2d2 :c3po))
:r2d2

ser=> (last '"(:r2d2 :c3po))
:C3po

ser=> (rest '(:r2d2 :c3po))
(:c3po)

B R#tX &R LorraineMei(lorrainemei@gmail.com) £ E&ERRiR
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Fser=> (cons :battle-droid "(:r2d2 :c3po))
(:battle-droid :r2d2 :c3po)
ERAT LR B s AL A B EATT, A AEi# 3075 (sequence ) B A S HEIX A0, B
e, IERIPRBEERESIFRN W miE,
2. m2
FFNFR—HE, M RICR ARG e BT . 65 HGE R, 50X
Fser=> [:hutt :wookie :ewok]
[:hutt :wookie :ewok]
IFRAEAHS, MR EEdE . ATDME T FX AR AT &
ser=> (first [:hutt :wookie :ewok])
rhutt
ser=> (nth [:hutt :wookie :ewok] 2)
:ewok
ser=> (nth [:hutt :wookie :ewok] 0)
rhutt
ser=> (last [:hutt :wookie :ewok])
:ewok
ser=> ([:hutt :wookie :ewok] 2)
:ewok

R, midoEmE, WIS ATLUEIFPIA &, GO

Fser=> (concat [:darth-vader] [:darth-maull)

(:darth-vader :darth-maul)

PRATREVE B repd TENH R YA T2 S K . VP20 [BIEEA 1Y pRBCER A H] T FR R 571 1Y
Clojurefili% . ATEAEHE — KRB —L Al BifE, RZEH HClojureik [B]F )& ¥ 513 HAErepl
LB RAIE BT LA T o

28R Clojuretts i M ) g HA R EGCK JTL R MR -

ser=> (first [:hutt :wookie :ewok])
thutt

ser=> (rest [:hutt :wookie :ewok])
(:wookie :ewok)

TEHEA TR VLI N S S VAR P b, B R e, 3 FORIETRIB B T4
& setRIWeg .

3. Set”

set (#£4) EUENTFES . Hseth— M REEHIY, Rt 55 2mse, FitR
BER AN . setf (Mg, 4OXRE:

user=> #{:x-wing :y-wing :tie-fighter}
{:x-wing :y-wing :tie-fighter}

A LIEEA RS A5 B 4 spacecraft R EREEA T

@© i Fsethyh WEHIE “H5" Scollectionthze, A THAIRIE, 1EX—19H, FATEHEHsetMAMEIE. BRItsMY
B, WAL, SE & —iRERE i collection.
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user=> (def spacecraft #{:x-wing :y-wing :tie-fighter})
#'user/spacecraft

user=> spacecraft

#{:x-wing :y-wing :tie-fighter}

user=> (count spacecraft)

3

user=> (sort spacecraft)

(:tie-fighter :x-wing :y-wing)

WA AR — e set, ELMERBUIFHEZICR, HHEM—EERRIFREDCR .

user=> (sorted-set 2 3 1)
#{1 2 3}

LA IF M set, fRIXEE:

ﬁser:> (cTojure.set/union #{:skywalker} #{:vader})
{:skywalker :vader}

R

(clojure.set/difference #{1 2 3} #{2})

TEARSE T — 5y Z 00, A e Ja — R ER] /NS E R 45 R . H et & BR%. Hom
#{:jar-jar, :chewbacca}, BEAMUZE—set, [t L, ATHRABDTR ETRET
iZsetfy LG, N

user=> (#{:jar-jar :chewbacca} :chewbacca)

:chewbacca

user=> (#{:jar-jar :chewbacca} :luke)

nil

Lftset S AE R BN, RSEUR TsetMiR MIZ4L, B E SN A5 1A KsethyHEAH
P ETORBERMG R,

4. BRET IR

i R EXT . FEClojurerf, HIRFE SR FTRMLE &, GaxhE.

user=> {:chewie :wookie :Tea :human}
{:chewie :wookie, :lea :human}

ROBRMUN R (RIBEEXT ), ERIREIRMER TSR, NS 7 H8MEE B ARAE S A,
MNP B R -

user=> {:jabba :hut :han}
java.lang.ArrayIndexQutOfBoundsException: 3

Clojureifi i i HIZ 54 28 AT R DX AN ()8, AG0XHE:
user=> {:darth-vader "obi wan", :Tuke "yoda"}
{:darth-vader "obi wan", :luke "yoda"}

PLE S A R TRE R, 24IRuby 1 A4S 5% Prologai Erlang Y J5 1+, 24444 54
BIE X AEClojure L AG WiFT . X4xiA IS5 . A7 548 m HALARPY, mioeiiE+gm A 5. truefimap
BEATS . T LLS BAEErlang P IR s, (8 SCER R Fe iy 24 X Ak, o anmi i 22 v iy
JBTESE
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Ffi 15 L—nmentors ML .

user=> (def mentors {:darth-vader "obi wan", :Tuke "yoda"})
‘user/mentors

user=> mentors

{:darth-vader "obi wan”, :luke "yoda"}

AT DL SAR IO 7 (A4

rser=> (mentors :Tuke)

Fyoda"

ISR AR Bt PR, B IR] [R) R A2 PR A
Fser=> (:Tuke mentors)
"yoda"

PR TukeIVE HRAEWU R Ar 4k A 5 o BARTE A SULPE, (HEMRSEH]. FIRuby—#E,
TEClojurer i} LAl HIE Ml $ds 2 BUAVE M BERE (. T L i me rge RS I PN 35«

rser=> (merge {:y-wing 2, :x-wing 4} {:tie-fighter 2})
{:tie-fighter 2, :y-wing 2, :x-wing 4}

Xt AR BT P ONRSE 6 T BB — e

ser=> (merge-with + {:y-wing 2, :x-wing 4} {:tie-fighter 2 :x-wing 3})
{:tie-fighter 2, :y-wing 2, :x-wing 7}

A, AR+ 50T T 5 x-wing MR 4T3 457 — k0K, i m] UE i i AKT
GUIERIPCljE PN P Sy e oF

Fser=>(assoc {:one 1} :two 2)
{:two 2, :one 1}

AT VB HE R WL 2 o HEF BT R DME ORI A H, AR5 P i R P AOZER, I h
PR

Fser=> (sorted-map 1 :one, 3 :three, 2 :two)
f1 :one, 2 :two, 3 :three}

PUG A TR 2 AE 550 hize i e Z2 (2540 . BAE, LEFRATHE FOCHERS 20 H TRt 1k e
bR, WK%

725 TEXERE
PR I AT LispiE ) %0y . Fildefnie SCRREK,

kser=> (defn force-it [] (str "Use the force," "Luke."))
‘user/force-it

7E SCPRE Y B TR U (defn [params] body) o FRA1TE L T — A SHH % force-1t,
DA PR RIS FAF R PR Rk . R Oy SR AT ] PR — 4«

Fser=> (force-it)
"Use the force,lLuke."

UNRSETE RIS, b T LU A pR R AT S
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user=> (defn force-it
"The first function a young Jedi needs”

[1
(str "Use the force,” "Luke"))

SRJE AT LA doc PREH H 2SRy
ser=> (doc force-it)
ser/force-it
([n
The first function a young Jedi needs
il

RIS

user=> (defn force-it
"The first function a young Jedi needs™
[jedi]
(str "Use the force,” jedi))
#'user/force-it
user=> (force-it "Luke™)
"Use the force,Luke"

IRUEEE— T, XHAEATHR AL T AR SR Y R B T Lt H] doc T e «

ser=> (doc str)

lojure.core/str

(L1 [x] [x & ysI)
With no args, returns the empty string. With one arg x, returns
x.toString(). (str nil) returns the empty string. With more than

one arg, returns the concatenation of the str values of the args.
i1

RATCZE LT AR, 3 FRBRESEHIFE,
7.2.6 48%E

AFATIT W i HAb A 5 — 4, Sr R R AR I ZXHES AT IRE i FE . Clojure
S EREVIR B S BEREER S, JFREEIX IR MBS, XA ThRedE s A . 2840005, Hean
—aREB, M R RS, R TR

user=> (def Tine [[0 0] [10 20]11)

#'user/line

user=> line
[[0 01 [10 20]]

A LIRS —A R AR UG TR R B 45 B2, A% T TR RE
user=> (defn Tine-end [In] (last 1n))
‘user/1ine-end

user=> (1line-end 1ine)
[10 20]
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SEPR TR AN TR B AR B . AR SRR 0 IR B EE — Ao K b, AL T 78
Clojure X fR 7% 5 S «
(defn line-end [[_ second]] second)
‘user/Tine-end
user=> (line-end line)
[10 20]

X BB & A4 (destructuring ), BIRRE— N EAE 53w i TR I B 75 22 1)
TAr. FHEFRATFEAFTEE . ST second]l], N2 SIS UESME, NWENT
5V E 4 BRI RN TR ISR M ICER . _Fsecondsr il FoR I ER, HH
F_ CPRIZ) FoR 2SS WU, X REIES 02 . X — LS i
—AICEK, secondX W — P LSHIE A TR,

ETTLMRE, WA DML (O —4,  tic-tac-toe ) #EAE, IRAEFRATAR R [AIAH 2
IEH IR DT HE LA, BBt R AT =3 =47, BT XAt

L:ser‘=> (def board [[:x :0 :x] [:0 :x :0] [:0 :x :011)

‘user/board

XX, TUIHUHEE AT A eR, W
ﬁser=> (defn center [[_ [_ ¢ _]1 1] ©
‘user/center

ZESE) AR ER S E M, RNk ER . W T [ [ c 21 1]
g, ARG ZE T —MESRELS 1, B L L c 2] 1. X MESIESOE, ZE—1
S =ATCR, A AR TS AR ER P . BehEpists, W c _1. FeATERER S
—AFNER, SRR PRI E ) — TR

tier=> (center board)

A PRI ER XA REL, He, AR BARS S Z 5 AL ALE AT 92

(defn center [[_ [_ <111 ©

O, SRR T T LR A AES B R, TR A et AT . SHTALisp, fifTet
VA — AN A B B —AME L PRI IT LA P et SO cente r s §HG R 7 BATRE A

fdefn center [board]
(let [[_ [_ c]] board] <))

Tet REH LM NS H—DSHCE— D, fETEHTHENMS ([ [—c]1l),
B AR ERIE (board ). % AZHOTLUSHMINE (o) MFRBX (FATHERF ), H
T HRRE ™ A= S 4 2R o SR FHIRRIE 258 4 0tk T2 e MR B S AL) . T2 1 iR s — 2R 51
T et AR TRTRIAEA, X L85 [FAE W] LIFES ) R 8T
AL S 35 <
user=> (def person {:name "Jabba" :profession "Gangster"})
‘user/person

user=> (let [{name :name} person] (str "The person’s name is " name))
"The person's name is Jabba™
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[Fi) Fof A2 SEELAL S5 S T [ -«
user=> (def villains [{:name "Godzilla"” :size "big"} {:name "Ebola" :size "small"}1)

#'user/villains
user=> (let [[_ {name :name}] villains] (str "Name of the second villain: " name))

"Name of the second villain: Ebola"
LB IRAIIE T A, Bt 25— e 2 IR 5 A B R T i name B, KT
DI A i LispXfProlog, LK (H#EMMi) 22 ) ErlangflsEni , fFgFEAR bl e =D e i) —Fh e,

7.2.7 BREHE

FELispH, PREUIEEWE . AR AU AAT T BB — R R A, PR B e O
T I AR o, B4 sR BT LB 2 R PR R AR PR R ) A — A
HREAS I EEAEE S o 7EClojurertr, FHRREL Pl LR B Ridl, 0 H S 208 R, Bt I AIE R
FHARGX S (Fn [parameters*] body). iEFRAITREAHIF.

E— RIS, R B RE T — R S R . LR T — A4

user=> (def people ["Lea", "Han Solo"])
#'user/people

AT LM 5 — i) K

user=> {(count "“Lea™)
3

AT DME T XA — A K, BRI — KBS 3R .

user=> {map count people)

(3 8

XS Z ATE 2 Wt T, Hfcount/Em bk, TEClojured, X MMASIRA ) B,
F— A RBUIE— IR, FHAE SR ICER —F+F . b n] DLUHIFERER 5 ORI KB B
FEREE, BT XA

user=> (defn twice-count [w] (* 2 (count w)))

‘user/twice-count
user=> (twice-count "Lando")
10

user=> (map twice-count people)
(6 16)

T XA SREEE R T, P oe 2 nT DL iEE 44 pRE, 5T XA
user=> (map (fn [w] (* 2 (count w))) people)
(6 16)
AT DM R e K
user=> {(map #(» 2 (count %)) people)
(6 16)

XN ER, #E T — A4 R, e g8 e 2350 h g aEA~oeE b #fes
I % (reader macro ),
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AP B2 44 pRESCRT AR AN T 244 T 1 R TERITE 5 TP RE 2 WA &A1 1o i i) LA
TESRAT LT R R B R A ok 2 R R A — DL [l ] v«

ﬁser=> (def v [3 1 2])
'user/v

TE R, AT M — L6 2 R

1. apply

applyPREFESH 3R L R E R, (apply T ' (x y))ZEREICE x y), filhn:
Eser—> (apply + V)

3

ser=> (apply max v)
2. filter

filter &5 Ruby g Find_al THIE . 4 — A PR B E 2R [ A il s A T &R 1Y
Fedilo b, EARMEHBOCRSUNTIMICER, ATRIX A

ser=> (filter odd? v)

3 L

ser=> (filter #(< % 3) v)
1 23

TERA 222 Clojure F A I FoAT T it — 20 T i — LU BB 44 bR, BRELLIRMIAS SRR R, SREF
Clojuref) )3 # Rich Hichkey A {4 Z i)

7.2.8 Rich Hickeyifik#

Rich Hichkey i s 1228 T —S6[m] @, A gf HBSER A — MG U . 5 Lisphi
AALE, AP A ARRAR B LispE3RAF T 12 B o T AN S5 T 160 2 18 5 A Rl 4 EE HL
iR B iz —2 . HeA BIR BRI —FE A 1%

Bruce: 14t 4 %7 % Clojure?

Rich: & Rit# —AREFH, H 2 AELIVMACLRE A6y L RA7/AE T & LRI —F KA £
REHXLTY EGSHEES, mATRRIFI IFFEL, 22K LKD),

Bruce: fR&=Z Rk v — B R?

Rich: &K &k E 093 I% 2 Mo 5 B 04 dh M VAR (4 S 35308 TR SE | A2 e i1 R AR A TR

Bruce: 4R it mOb B, IRAE B A AP e 7

Rich: &AZXMMA LAY RE FI, EIVM LR G BAALIT A AR, T2 K B
IEFEARBRH /) 0 — ANARIK

Bruce: 17 W.%| 3t F Clojureff s i 5 H #5 8 5] AL f+ 4 7

Rich: 3% 48 Flightcaster” ( 52 B FRMIALHE3E R 69 MR % ) #) B T Clojure#y /& % 7 &, t4of) A
RO EF A 2R TAEF I it DSL, A A JavaZ 34k 48 A k4% A 1% Hadoop A=

(D £ ULhttp:/iwww.infog.com/articles/flightcaster-clojure-rails, ——J-{37E
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CascadingiX #% #9 3k al % 7.

Bruce: R %ZLisph T &K E ) Z 0y Ky 7 @A K T 3k, Clojuretn (o 4 B 27

Rich: X ZANEFEZH P! KA TIAEZLispi = (SchemeF=Common Lisp) &2 7,
T EAMEA . Scheme#d B #4523 i — AMRAE MR 8938 2 RAF TS89 A, mCommon Lisp ) 5
1 FARAEACHFR & BT A B 69 BFLispF & o A2 CNIHRE AL GEAE A — A 52 A T AR A LRI K P
18 R 68 R A2 5, EIR LA RZeAegi%H B 4R,

% —7 @, Clojure;Z %+ A RAEA —F £ A T B, A W IRay I 4L 4 Prie A oy —Fkid A A =1
ARiE S, AMEEGWLIsp EMANT X EH G AT, CELETARFL, Btz ZHE
WAE, o B R T — et g Lispla A,

Bruce: # {4 Clojurest Bl I\ JF % % HLE 42

Rich: 3EAP& L B3, A 2Lispik &S i & 2ol T2 IBAMKIT L F 09 K /18, mClojureik A
A R—RANEF, Blde, €RILFRA P BEGRIERE, BAXFEA TG R—
B RFBEWHET E

Bruce: M f+ 4 Clojureit #1217 72 FL A 19 i WAL L2

Rich: Hded~, A¥RCERET K EAMELY , A LIE ST HBFHRG, MXAHEILE
LispRl 4%k 7 & B R 69 AR X B I, B A R AR 458 ) i id = et A5 2 A R 69 58
SR Y, KA R EIVMACLRY 1,

FBEIRFAANATESET S, ELispH A RNERILERG A, AL
WREFIUANBR, FERAELTEEAE, RBEARAEH, EMAL HEOEIKER, LA
HotSpotiX #495) K4 iF %, MAIFTAMCHARNGHRELTL, A, ClojureZ2iAiE2 /£
+ 4 L (language-on-platform ), #3E#& = BP-F & ( language-is-platform ),

Bruce: 1Riteyi% 45, (22X | TLisph & (T 4 fE E-F HIT A7

Rich: Tk itegsrik %, tdeit, RMBELZLAIRIET A", LispH2 5 i R s K AL BP
RAEGIE, (2T %2 J) 3 F AR AR FE 5 [LABAE 09 TR K A R0y . &N A M foo(bar, baz) 42|
(foo bar baz) ¥ & # kL RAMLRAE, RiT KO T IS DR RIEELispR A5
MR, RFRTHEERRGNE, ERHEAKENENR, ZLispty—Ir# A 165, mClojure
TAHBKRGEF  ELipZHEFTHARZK S T . Clojureit#F T AR 7 X, AFXFRIILGIE
5, BREXME[HERG IAFRFHAEARET —&, fadpr@ THAE.

E IS, JUFRAEES TR, R H M FClojurei2 )b X Lisp A5 F & | Hikfe22ft,
F 52 £ XM ((AType)athing) .amethod QX Af VA B ANHE 5 47 3k 09 =T 144X 3 f2 Java P sL /£ Clojure
iif = & B

729 FE—XHEMNFBTHA

Clojure27EIVM F YRI5 = . 5ScalaflErlangZéftl, XFhLispli 5 A2 i BiRiES .

(D CLR ( Common Language Runtime, AFLEFIZITH), NETFEMERINL, — 454
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EAFHRRIRTEO . SHAMLIspHr 5 ARAIE, Clojureldfin T —2eiByk, BUFRAKRIES,
i S o ATV SR 2 FIAF, 7R Le i iR e g5 5

A2z THEAClojure i ATE X . # M HAE X EFEARIE . 07 B0 . R AF
o WATE T TFES . FIRMMEEAFES, MmN ILR, a2 i
JE IR o setE2 TP AEG, MR MEEEXT .

AT ST —LEpR B, W IR RES . SHENER . PREUALL K —A SO (AT ) o
SERUE X o B2 NORAENAGRERT R T s, fAan] LUBERIE S B SR o Lo X
SRS NAREPrologfErlang. i), FRATTE X T —L6[E 44 pREI T8 1 map PREUE FH B T ki
DitES

SR, AT FE B Clojureflid a3t J& 48 R/ sRBGIE 7 A — N IEAR L R4 o
TN TR A FHNFIFER T, EAE A Clojuref IR B —3R 4y, RIS T2 iR K
WA TG Z

AE, RAVEIRE—T, %) — TFRiEIr-AmN .

7210 F—XB3

Clojure/&— TH I RFEE T, (2RISR BUHAT X S5 8 16 BR H R, A5 1 T
55T, Clojureft X 2RI B BARA#HIX 2 —
34

Q {fi i Clojure 51 il 1~

O ClojurerRZ Y IERE X,

Q M TEVRB I S Shrepl IS
(5

QO PR (big st n), HFRFERstREA BN N FRFIHR Pl true.,

Q SEM— % (colTection-type col), MIHATEE S colZEALR A Tist, :map

B{:vector,

7.3 FTX: Yoda5&EA

YER—2 48 bR, Yodai)ll Zrfl i) A AT 18 F A BEAf — B AL iR i G — R B —— R ) . 7R
— T, A TETF IR~ Clojure e JE AR ME & . RATTESIREFS1 . Gi—ClojurefE A LA R X 8
A SlavaE S EENIE 2 . BRITE SN FIER T, A8 i B R, EER
IR AAT Lisplf 1 Z Fite, IR AL ATE = 22
7.3.1 HloopFarecuri®!3

IRAEAR B HABTE SALE L 2id, pRBaTE SRS IR P o R e — 5
RANBB AT -
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(defn size [v]
Gif (empty? v)
0
(inc (size (rest v)))))

(size [1 2 3D

PEARTIEARIINE, PRI RE, ESFIRICHRERZ —, AT LW H A 5 126
(e

R, IR N RE SRRSO FE N A L B NAAFEE . R o R I i+
ARPLEEX AR, SZFIVMERH, Clojuredf A SZHpka X ik ALk . VR Al i Toop
MrecurdtfriIH, wTLIEToopBEEETetif ),

(loop [x x-initial-value, y y-initial-value] (do-something-with x y))

RIS, X TLE R, Toop2aff i PR AL A0 BT B e o F b, iR
Ariffrecur, loopflletRR5E&—Hf:

Eser=> (loop [x 11 x)

PRA recur 2 B IE HIEIAIAE AHHE..
Frecur®Efysize K.

(defn size [v]
(loop [1 v, c 0]
(if (empty? 1)
c
(recur (rest 1) (inc <))

TEsizeISE AN RA, AT 2t B IAtbry oopfirecur, M TFHANEIER FIZER(HE,
TN TR A T R SR, XA AR R s . X3, T

XA RRAS 215 et B IR —HE TAE, (HRFRATH M EE 17T A AR H R
i, AR, IVMEAZ—HENIIS], UARARTEEEAE ., AR ] AL B . AN XA~ PR
LA RESNIMAPIF , IRASSHTEZEM S recur, 1AM, Clojureth 2 it T —26E 7519
BIHBEA, O EmSHRINER P,

BRI Z R B A58 T, PR B MRS . BATHE T )5
) —SER b, TR X SE P (A5 Clojure AR 1]

7.3.2 F5

AR 5 RS T i 2, 2645 T Clojure 248 B4 I A% . 41 E13E T A Clojure
A (set, MR, A, %), P8, EEOEUHRSASW (Fi. B3 ). et hava
RERME T A S, ffavatE & . B TR . — ok, HE S rsifirst, rest
Ficons, #EAT LI E 8RR

i A, Clojurefs B2 fE A A F7 ik [ 51 3¢ .
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ser=> [1 2 3]

[1 2 3]

ser=> (rest [1 2 3])
2 3)

R, AN ERE, BRI RIIR, repl3Zbr 2R IFFFIENIE , X EWE BT
A EGHREA—FPl 7 X075 IEIRNTRBEBEAILFIREE, EMEE 5mK, H—11HH
PXMELAHIR , (BFR G LER T AR A MR n] A R &, T IR 24— N T, WA e
HITHNPREL

1. K

AARZENTE, TR pR . TS AR — NI RO 1A R AR . AR i pRi
BT A TR AOC R MAL AR, every?Zsik Ml true:

#ser=> (every? number? [1 2 3 :four])
alse

XA —PNICEARET . REFI A TREMNE, somerful 2k Ml true: ¥
(some nil? [1 2 nil])

true

HApr—AITZE Hnil, not-every?Flinot-any? Witk :

user=> (not-every? odd? [1 3 5])

alse

user=> (not-any? number? [:one :two :threel)
rue

N HRBE B STFEIH R

2. 12 F5

9 ek R A — R I T A AP O7 s R S A pRE . ARE DL i ter i, 2242
BOR R EERTARY B, T Tk B -

user=> (def words ["Tuke" "chewie” "han" "Tando"])
‘user/words

user=> (filter (fn [word] (> (count word) 4)) words)

("chewie™ "Tando™)

FIMEBE 2 Wit map R B, EX S ITA LR R — BT R AR . m R A T
TLRAE—A AT B A 51 -

Fser=> (map (fn [x] (+ x x)) [1 12 3 5]
(114 9 25

FILMMTEs 6 T WS At g, WRTEErlangf1Scalarf WEI K —#E . 3R MHTRELA & 2536
M pkss, 95289 RZ A T RERIEH &, SRJE XA g g sy . AT BEA R p)F. A4
%3, colorsfltoys:

O BAHESHUL, someiR HIF 1N ANIEni 1ok falseIfE. #l41, (some first[[1[111) 2RI, — )47
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user=> (def coTors [Tred™ "bTue™])
#'user/colors

user=> {(def toys ["block" "car"])
#'user/toys

G AT LIS & pRAL T, LT tp -

user=> (for [x colors] (str "I Tike " x))
("I 1like red" "I 1like blue™)

[x colorsIfxZPaE 2K F colorsFERMITE Lo Mi(str "I Tike " x)MEN H TFcolors
R XY RRE, MIRGEZ T — DR N, FIHS R AR.
user=> (for [x colors, y toys] (str "I Tike " x " "y "s™))

("I 1ike red blocks" "I 1ike red cars"”
"I Tike blue blocks" "I Tike blue cars™)

G R BV TSN R Z T A P RERIZH G o S0 I b ABIE T - when I HE iRk i 1K -

user=> (defn small-word? [w] (< (count w) 4))

#'user/small-word?

user=> {(for [x colors, y toys, :when (small-word? y)]
(str "I Tike " x " " y "s™))

("I 1ike red cars” "I Tike blue cars")

TATHRE T —A 0 small-word? 1 U8 &% o & SUAT AT BE /N T 440 52 445 (19 B3] B2
small-word, i#id:when (smallword? y)XfyifH T g sSsmall-word?, XFE—RuLfEIS ]
A TTRERIZLE (x, y) . HixcolorsBIBLGL, yiitoysiImit, HyRIKEE/NFANT45, 1%
AL MG B RS, (H2AEWI 1. XA S, tERAT4REIE,

REZAEErlang . ScalafIRubyH iLid T fold1, foldleftfilinject. fELispHf, EA TR M
M & reducepR%, SKABERBEAT DLXFET ©

user=> (reduce + [1 2 3 4])

10

user=> (reduce » [1 2 3 4 5])
120

A LA T AN R HE T
Fser=> (sort [3 12 4])
(123 4)

W] DAFE R ES A T HE Y -

user=> (defn abs [x] (if (< x 0) (- x) x))

#'user/abs

user=> (sort-by abs [-1 -4 3 2])

(-1 2 3 -4)

XHE LT —1 % HabsHRECR IR AHE, #EAHF P EH T E. DL ZEClojurefk
EEFINVFARRE, B FRIRMINAQIERTFINRE, R T207, ROAATERERM RaE”
— Lo
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7.33 ERItE

R, CREGEFERAZ . EREEUET T, a2z FREN AL, A
BEE R — DTG5 )FF, XA R R I sl R SR T3 3l A R X Fh o, Clojure)) ¥
HIeREE R StE—MEEIER M AN A 29T E . FL L, AREBHTFIIFZIER TR, b
IR T i — N IR I A R, AR5 B AER 751 .

1. ArangetlEZE % F5I

5Ruby A[Al, Clojureszffrangeri#{. rangefitf]d—1~F51:

Fser=> (range 1 10)
(1234567 89)

EE, ERAGSTEXEN, PR AE510, dnl LHgEEEL K.

Fser=> (range 1 10 3)
(14 7)

WARARER, WATLIAREE TR

Fser=> (range 10)
(01234567829

FRINT IR, Hrangef @ RAFIEREA S 1. ABANARARIEE—ATC IR A P8 240
farie? ARE—ANTEFFFI . T HERE A W T 75 .

2. THEF5FAtake

SEMNEEEARM TCTS PTG, RIAWT R E W — o= m)Fs, X v LI (repeat 1153,
RAEreplrP 2 XA 2 G, e M L, BRI Rk . RIA S, FRATTEE A
Jr R FRBCH A — A BRI 4 . X7 200 FH ki take :

Fser=> (take 3 (repeat "Use the Force, Luke™))
("Use the Force, Luke" "Use the Force, Luke" "Use the Force, Luke")

b, VBT N AWEZ FAFH "Use the Force, Luke"fJEs575, HERUET
i =AotR . B DU ey cleR HE SR P HITR

Fser=> (take 5 (cycle [:lather :rinse :repeat]))
(:lather :rinse :repeat :lather :rinse)

AT B [ Tather :rinse :repeat]BIFEFFFIUATSANICER . BRILLIAN, FRATERE S
FRFFIPRYHTIL TR

user=> (take 5 (drop 2 (cycle [:1ather :rinse :repeat])))
(:repeat :lather :rinse :repeat :lather)

MATESMATT, SF— b R QEIA, RS ZFAI2A R, HEE U BB E S T AYS T ILR
{HGARLBNN B SMIAT . AT ZE A BT (->>) , B s B i i 7 —
R

Fser=> (->> [:1ather :rinse :repeat] (cycle) (drop 2) (take 5))
(:repeat :lather :rinse :repeat :lather)

HUXKE, el — i, AR cyclefIfFH, RInEF2IILR, HEPHSIILR,
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A, NZE A B AR SR A R 25 oy — e W SR AR AR B [B) S n  BR A, mT DA ek gk
interpose:

user=> (take 5 (interpose :and (cycle [:1ather :rinse :repeat])))
(:lather :and :rinse :and :repeat)

AT : andffi ARNTESF P AN FITA JCE Z ] 0] LIEXAS BRACS R 2 Ruby H o nf)
WA R PIT—EA, AR ITTR A — D F5%E A 87 8502 2] %L
interleave:

user=> (take 20 (interleave (cycle (range 2)) (cycle (range 3))))
(00110210011200110210

AT PTG TS (cycle (range 2))Fl(cycle (range 3))3CHE. #:4E, W20
JLE, FRFIRESRIR, EEBZ0 101010101), AA%kfiE012012012
0), KEZT.

iterate BRI —FPOIF I Tk, BA NIHAHIT:

ser=> (take 5 (iterate inc 1))

(12345)

ser=> (take 5 (iterate dec 0))

(0 -1 -2 -3 -4)

iteratepRHE sz — A REUCHI— MGG EAE I SE. K51 terateX G EHER WHIEARS
AL AR R, L, A5 T R ncfldec,

TR AE R SE N W B, B RS R RTNBUEZ I XA e BB [a
bl, WL b, a + bIRAM F—X. TELERT—XTIFMETT, AT LA R 44 pRECk A T —
X, AR T T :

user=> (defn fib-pair [[a bl]l] [b (+ a b)D)

#'user/fib-pair

user=> (fib-pair [3 51)

[5 8]

POk, AT REG teratetg B — AL EG . Feil @G PITIXAT
(iterate fib-pair [1 1])
FATH eREmapFe B B AT BB B2 — oo R

(map
first
(iterate fib-pair [1 1]))
XWEANTCFHFE . A, ol DB AT ITR
ser=> (take 5
(map
first
(iterate fib-pair [1 11)))
(11235

F AT RIBGH 500 0 E, R T XA :
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Enth (map first (iterate fib-pair [1 1])) 500)
225... more numbers ...626)

PEReARE B, FIFIERFH], R ISRIAERIR S5k ke 13 I AR 5 5 o 5 — M
TR :
user=> (defn factorial [n] (apply * (take n (iterate inc 1))))
'user/factorial
user=> (factorial 5)
120

TGS G terate inc DHEEnNILER, REHapply <R ENTAHRE, X ATk
AERTIEA . 32 F kR Clojurepki$idefrecordfilprotocol,

7.3.4 defrecordfiprotocol

FIHATM I, RATRAEEENZEE LiRigidJavafe i, (HE2REEAEFIVMEBIEA
Clojurefy &%, HEE, IVMALRE MR DA, (WRIRA R JavaftF by, Al LR E8
EfFtlava, 5 O EEEBA LM Iavals, ) K 1 ffiClojureREAR4F ML IVM , Fe ] i 55 B
hA K Java.

Fiti & Clojures B2 48 T+ f HIFtRiE W] A & & —Flh S IVMIE 5, AATT3R ZUHL A R 3 i
Clojureifi 75 A8 Bk SLUHE Z 9 Clojure, A T #HiX — 55, Clojuredt & 34 B4R B —Fh 7 ikok A gt
A tERE R TRy R, AR AT AR e g AR, AR BRI B R . A E A 4 R
defrecordf] 2%, protocol HTHIZERARALIREL, MClojurefI A , HHiIXEE (00)
HR R B R A A R R He gz 11 ), i e 2 B 40 W X LR S B 4k K . Clojure iy
defrecordfprotocolmi2 2 HAEH, BN %€,

EARBGREIREF, XEEEEWE SRR &R, FRTFZDALStuart Halloway
A 5 N — A S b S EL, i &RelevanceJ 5 A,  Programming Clojure[Hal09]—+
IVER o FRATRZ I BIVM_E [ 53 4h— 1] i %kaiE 5 Scala, id2sHIClojure 5 % MRy . 1EFAT]
S TFARIE,

TG, FADRE X—M ClojuretSCAUIELY , XA MM AR e S e — 2 BRI Rk
FEMSH. FHE— ik Compassih:

EHEAERSCE ST — D CompassHIMAR , IfF12E T Compassih i S5 B BT AT bR
direction, TeftMlright XHIEZEMSEL. i TREnT LA diff fldefrecord ks BLE)

5

(@ #&Bruce Tatef# ¢, X HLAF B EMAIFNL. IVMERIAEAR, T defrecordfiprotocol#i T B )2
PRREL, TTREELRRM T LT BT, AR TR R SRS

BRttX£R LorraineMei(lorrainemei@gmail.com) 55 BEkRIY
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BT o Rk, ATHFHERE X441 T51m)

(def directions [:north :east :south :west])

SR TRA T TFZE— A PRECR AL B L 1], [BI42—TF, FEAT7 1] tnorth | :east. :southfll:west
SIEREEERO. 1. 2, 3FUR. TEWIERTT I EARINUBELES £ A 90 o X MEiE T base/4 (T IER
#Y Ui J& base/number-of-directions ) BUAYHLGE MERA T3 M twest 3| tnorth ¥, T
FiR

(defn turn
[base amount]
(rem (+ base amount) (count directions)))

Fem et 1o BAAEIES BrAS 3, SRR turn ek %l .

user=> (turn 1 1)
2
user=> (turn 3 1)
0
user=> (turn 2 3)
1

WmiEvn, M:eastlil G5 — kA3 south, M :westlal G5 —kKEH] :north, M :south
A7 5% = IR15 3 s east,

BT RLHMML . e Bldefrecord L3 T . WATE—H o — el s, |5, H
defrecordfSiWISEBL, BT IHXAE:

(defrecord SimpTeCompass [bearing]
Compass

BATE LT —A4% ~SimpleCompassiWHiick. BB —FB M ffbearing. # FRILH
Compassti¥, ME%kdirectiontTih:

(direction [_] (directions bearing))

directiontR%7E directions T2 #k FHr Mbearingf 7t % . U, (directions 3)iR
"] :west, FANSEINFRAA — M8 XL ILH5 | (FLaRuby iy self, si# Javaf #this ),
ERIAEEA AT, HIESEIIRPIMAT Z (FRIZ ), I RLH KL T eft M right:

t1eft [_] (SimpleCompass. (turn bearing 3)))
right [_] (SimpleCompass. (turn bearing 1)))

10fE, FEClojurertr, FRATEFAEATT AR o X M TR i ] pRECHRZER [Pl —AS8 i . &
MEF I 8, AR R P 8. RE eft fri ghtfit H 7R DAFT 3 g B3k .
(SomeType. arg) EWEJEHSimpleCompass iyt kg, 48 EargdFE— 1S5, AT
XEEEAE, 7Erepl4ii A (String. "new string"), repl1 &Rl — AT "new string”,

PR eftMlri ght iR S o 25 HARR I — N £, Horfy ( g e i AiBCE ) AT
T E AP R turn BIAT . rightla 55%590° —iKk, Tileftim 4554900 =ik, HHEIAIE, KA
138 — MY Compas sy AISimpleCompass . #i2E— MR PIFAF R RN REL T, it
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toString/&java.lang.Objecti ik, BT XL EAINBIZEA | AR A7 BXFIE

Fbject
(toString [this] (str "[" (direction this) "]")))

i 1 P toString L SEHE T Object M ) — &R 43, iR [l — A~ 25l SimpTeCompass
[:north] 4T .

AR, KAATRR T, THRAIE R 8.

user=> (def ¢ (SimpTeCompass. 0))
#'user/c

e 23R Il — AN A

user=> (left @) ; Bw—A#3% 4%
#:SimpTeCompass{:bearing 3}

user=> ¢ ; RAGFLHZA LR
#:SimpTeCompass{:bearing 0}

T, B EA ., HTRNTE XA E—NIVMZERL, K] IR RTA B Y VEJava 7B
HKetfilnl, H3ANAREHESSAY B (1) BB AEClojureBt 5 22 (1) XAt i) EA T 5] -

@ser=> (:bearing )

PRI Ay i e U R SRARMR BT R, BT LAVT LARZE 5 TS 2 AR 2 iy J5i i, SRS %40
AR, T RE G T e A T a2 AY .t mT DATE I P FH e B 40 25 b 2 AR A A i ol
BRI S, BRILINAA — e H gk

Q M BEAH AL Clojurety I & Ji R £E M AR i St Ab . AE2E =Ko, FRAT 142 ) dnfey B vt

ClojureXt & (285 |, [RIBRFEEE 55 e et SR OC R B BR R IR
Q FATEE T — protocol, (HIFEABHBRT REEHH . FARMQIEMZIVME
Y, X BeRIAT L) A JavaZS B AIEE 1 H R,

i#iddefrecordfliprotocol, Clojureffit T 7 Afii FJavany i #2 T #4) H#:IVMAS AR (Y fiE
7o XA AT DL 5 IVME R A 28 B, A JavaZS AU AIEE 1 o AR AT LA e 41447k Java
Mk F S Mdavad 1 . JavaZs Bl i) LIF EE7EClojureZS iz |, 44K, XA RJava b iEm 4
TBNES, HEZIEEHEEN 0. MAERCEES TP Rlava, TR LEFRAT > W]
1 2k EClojureif 5 H & o

735 %

X5, EATETI IR AN E . FATE 2 M 1053 T Ruby funless, RlI3.375 [
Messages. HJEFH A (unless test forml). WitRtestHyfalselll KA TFforml, XA~ pR%k
Ak A A R, R RASSEER ST

Figdjuniess
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user=> (defn unless [test body] (if (not test) body))
‘user/unless

user=> (unless true (println "Danger, danger Will Robinson"))

Danger, danger Will Robinson

nil

lo— T IRATIHS XA, 48 K ZH0EF S PITS8 FHESAER R b (B2
A5, TR EAMC A TRAE, BRAES N TElo, 1B F LR Tunless
THEHLEE T AR, FELispHr, FATATMEHZ . Mfi A (unless test body)Hf, FRATALLL
Lisp# HBHF (if (not test) body), XMW FHYT .

ClojureFEFE A T4 N FANB B . 22T ( macro expansion ) BrBefiE & B A BT A 22 Bk
HEFIEal, a4 macroexpand S 2RI . ATE LI T, BIITERMHCE 3
BE, a5 () FoRER, 515 (1) FoR5IH, MBEERTS (#) WFRRES RS N Tk
B T HUIAT, AR RIA AT N E—A45145

user=> (macroexpand ''something-we-do-not-want-interpreted)
(quote something-we-do-not-want-interpreted)

user=> (macroexpand '#(count %))

(fn* [pl__97] (count pl__97))

XEERRIE A o — R, 2R TF VAR RS S VRS SRR AL B, A SRR BIBRA T —1~ pRER,
AL EL Rk, Clojuress e i 240, FATHunTessFH G
Eser=> (defmacro unless [test body]

(list "if (1list "not test) body))
‘user/unless

R, ClojurefE i #itest Fbody B AT EATHATRAA, (HZMAHE Filnots [k, 1 H.
WESEEAHTE R R AT T — M55, HIE NS Clojures &Pt HIE X 5¢ 241
Al AT LAXTE Fimacroexpandit 72 BT .

user=> {macroexpand ‘{unless condition body))
(if (not condition) body)

RBAR T XA T -

user=> (unTess true (printTn "No more danger, WiTlTl.™))

nil

user=> (unless false (println "Now, THIS is The FORCE."))

Now, THIS 1is The FORCE.

nil

FAMeek TIEF REACE X, ¥ T A CRERIZEH, AT 255 o2& 23 1A
CRYCHET , 22 R S Lisprhfeam RAO4EE 17, i A 2015 REMEIX — 5. FbPRaitre
TR R RS, TR R AR AR Bt O 2 S BB dn 24 1

IERAPRAESE— TR, SRTIRIRE . BAIIZEE— ki HPr2Emi,

736 FEZXHEMNZFETHZ
SOEFEE—K o WOR T X AZIREA, RIHREE— &Y 58 T AD, BUELERIBREB— T
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e, WATEI T MEREE, B TFIVMASZIR RSB AR, I IRA TS A
loopFlrecur, HARHIEEA GF K IWEA BN, (HXFMEIR R L5 mT LASE I 2580,
TN L3 &2 3 I 3 R S8

TATAMH T )95, i ef], Clojured®e I UraXEA MR . FIHAILRENE, EARE
LA AT DMEFIE BN . AT TR RECRIE M . Fife . RFH], =B R ECh 751
PRERESS U T i AR I 1 o

A THERIFH, TR 7 513N 5 — A K2 IER P FI AL T, e a4
PETHER T, MIIVEAEH R ML TR, BRAIRN G .

POk, AL T —LBmf A R sEIZEAY . 7 T defrecordflprotocol, FATHLREASSLFIE
R, VM B 2 AR

e, WAVERZAES M TR 30T T aE — LR A N ERIF, & & 4ETEClojure
SEI SRR Z . AR T pR R F, FRATSEHE Tunless,

R EIHAL L — ) T o IRAEAESERT R SE B — B T2 N 2EE

737 #£ZXB3J

AR 12 > N2 HLIEWE T Clojureifs 5 HH et . BRI TT R o ABSEIN RIS AIBR A i 46
JLERIE,
£34

Q Clojurerf—% 22 15281

Q —~ A& ERF A 6.

Q defrecordfiprotocol HFTAPIRA . (FEGEABRT, XEedEbbif eIt &, )
(5

Q HZEEH— M Felsef M unless,

Q %5 — KA defrecord LBl — MY,

7.4 B=X:. —EHER

16 CREBRMR ) 1, Yoda® 4 & L T Darth Vader.CrH1 9452, % T-Clojure, Rich Hickey %
R T AR K T RGO R FR GRS SRR A% O [P, FRATTZR 8 U, P AR RS2 v PR AE TGS %)
SRR N B R L o WL SRR i LR AL R AT AR A AN R 71k . TofiScalafdi F A& Factor i
RO AN ARG LS, 25 TR SUTE AR n] AR RS fif X 2L n) il i) Jy 5, Erlangd it
T actor IR IR , DL B — A~ SR Sl W g AL TR HESULBIL , R T RTT AT A W] 5 . Clojure
B3 % 2 & ANIA] . B3 T STM ( software transactional memory, #FE455 NAE ), fEIX—THL,
A 12T STMUL LRt Z 26 f2 0y AL SRS T H.

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY
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741 SIRAMESAE

B A R 55 SR R A e e o BRARESAE 2 22 /(0 FH PRI RIS B (%) I A 4o . BB A% B 1k
WA TE G 55 R 0] [l —A il s . MU SCRERRAS F 45 91 R (08 . A SRATfoT— 1355
Witig 7 HABF S, B EL | s HAE P TIZE %5

G Iavaik i BTE Tl AR — A 2R A0 BE R il A 38 P 2R FR AR . BIEAR LI R 45
Tl AHAC R TREP o BRAVRIRE IR B A RS R, MELIAKSZ .

& Clojureix FERYTE F A HISTM . HSRMG 2 6 JH 2 A 44— Btk oe 24 . AR [F]T-Scala.
Rubyzlif&lo, 7EClojurerH iNRAE M — B HEPIRES, SIS 55 N e, IERITDREE &
S TAERY

51A

fEClojuretfr, ref (GIHMEE ) B— M EERAFMEIE. P A Ui RLAGESF — & RN, X
FRIESLT , BN ZESZRESTM, BIURRRZESR 55 Z /MBS F . S TS e 2] TAER), R4
el —A5 1

user=> (ref "Attack of the Clones™)
#<Ref@ffdadcd: "Attack of the Clones">

X AGEA AT . BOZHE 5 IR —ME, 5 kR

kser=> (def movie (ref "Star Wars"))
‘user/movie

AL I, AT TR

user=> movie
#<Ref@579d75ee: "Star Wars">

(HRBATHIESC O ET FHHRAE, fiH]deref, WITFFIR:

user=> (deref movie)
"Star Wars"

B, WATLUE fderefiy i 5EA

user=> @movie
"Star Wars"

RHERKGZ T . BAERRA S MR 5 LA . B b B ks TAPIRAS, 113k
fiRikike 7EClojureh, FATEA—NASHEAREAREL, B51 TS A re I 1N sRELHYSH—1
SHRALN

user=> (alter movie str ": The Empire Strikes Back")
java.lang.IllegalStateException: No transaction running (NO_SOURCE_FILE:0)

WRAT I, HRefES 4 BB OIS . XA B R%dosync, &eks | Bk =R il %
R BCRIE S e, BT X

Fser=> (dosync (alter movie str ": The Empire Strikes Back™))

"Star Wars: The Empire Strikes Back"

AT LA ref-setid B AR 1E -
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rser=> (dosync (ref-set movie "Star Wars: The Revenge of the Sith™))
"Star Wars: The Revenge of the Sith"

B EG HE BELc:

Fser=> @movie
"Star Wars: The Revenge of the Sith"

MEATER—FE, U0 T2, REMNRXA I B 22285 (mutable variable ) &
AEARHE 1Y, {HClojurerE X HLAY SR il BUOR 2 S bR LUS BOARZ BRI FAT TS LU AR 7 Gz 5 i
FEFFEXREIERITT, BVEIE S IR e 4 25 PP alE Sl . JHRIMCHS T pR BRI Y, X AR

Sy g Al AR ESZ R A AL, U HISTM,

742 {EFHEF

URAR PR A G AR 2 4, HANT 25 1AL TG Sh bR, AR Am ] U RT3 2%l
JLER N LIRS 55 19 B SCZ A . MG IHIZER, Clojurelsis~ (atom ) HU2EfRear APk, 3
IPRIKE . el —AJaT:

user=> (atom "Split at your own risk.")
#<Atom@53164158: "Split at your own risk.">

e, e T

user=> (def danger (atom "Split at your own risk.™))
#'user/danger

user=> danger

#<Atom@3a56860b: "Split at your own risk.">

user=> @danger

"Split at your own risk."

nf i freset | S48 danger®l|l— N E L .

user=> (reset! danger "Split with impunity™)
"Split with impunity”

user=> danger

#<Atom@455fc40c: "Split with impunity”>
user=> @danger

"Split with impunity”

reset VL TEANET, A IERIr R R A RECR AR T iR E B — MR
fr i, AT LMd ] swap B OR T, A0TF FR -

Fser—> (def top-seTTers (atom []))

‘user/top-sellers
user=> (swap! top-sellers conj {:title "Seven Languages in Seven Weeks", :author "Tate"})
[{:title "Seven Languages in Seven Weeks™, :author "Tate"}]
user=> (swap! top-sellers conJ {:title ' Programming Clojure™ :author "Halloway"})

Ff:+i+1a "Spvyen | anguages in Seven Weeks' rauthor "Tate"}
Lt-Livad Seven ranguages Iin sever VEEKS , auts rall g

"Programming Clojure", :author "Halloway"}]

M5 H—#, —RQIELHE, K5 Hswap IRIEN, 1ERAITRE — L T6F .
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HMERTFERE

PAE, VR Z W5 AR T, 2534727 >J Haskel I /R348 23 UL 30 [) R i P gm et o o 44—
INHUIRAS IR, )5 A RECKIE N, Bk | HFRZES, BPATEE, T oRWE— 5
1R TF LA o XA EARIE & FH IR T . FHBOIOR SR 2 F AUE A T . Bk Stuart Halloway of
Relevance "X A1, B Je—F AR MEClojure 5 IR YA F]

BT EIANE—ANAE, RGO M A7 BRI T Z A sRELA S R A7 T bR OC K (1Y) R
o HIRAEHEAT

X PUR M IR T — T, IR PORIBE € Tk, T ERERIEZAr o6
RHOCH

(defn get
[cache key]
(@cache key))

PRECAZAF A ISR A — 0T, DRI X AR S I, AR5 1R 1] S AR R 1 T
Ro whh, BT EREAEGAF R ATTR R %L

(defn put
([cache value-map]
(swap! cache merge value-map))
([cache key value]
(swap! cache assoc key value)))

FATE LT AR pREput, 25— A Himerge, (EFRATREGS S — WL PRI PN
KERAETIMAGEGA . 5 AW fassocok@sin—xIsEMfE . TrEHZF. Fi1dedsmn—
MICRBNGAFH, KI5 HRR P E

def ac (create))
put ac :quote "I'm your father, Luke.")
printin (str "Cached item: " (get ac :quote)))

B 2 -

Cached item: I'm your father, Luke.

[FIBIEOUT , TR TR AL BT AR RS BE ) 80 0 22 4 i D7 s A8 NI/ B, el 12
IS H0T

7.43 {ERRE
Hatom—if, B EEEERMN—MmEFE . Slotayfuturetdfl, eI HERHRIS—E

(D 2 JLhttp://www.thinkrelevance.com, ——JR 451
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PHZE HBIA(E T . I T T R B P BOdE , W e — b kA . Bk AA
— A PREREE I PR S
Tkl B . & L — e twice, ERHE AMEBORHLS :
user=> (defn twice [x] (x 2 x))
#'user/twice

BTk, EX—MtribblesfCHE, WIHA{E R,

user=> (def tribbles (agent 1))
#'user/tribbles

e, TTLLEE S REE % — MERE K tribbles:
user=> (send tribbles twice)
#<Agent@554d7745: 1>

XA RS TE S — R LT FRATPREUH AR A A
Eser=> @tribbles

MG ARRE S R R I AR AN 2 BlUE d K AN 2B 2E . BRRTZR T RER, AT
IEB RIS, WREMENIX R TR XA e, UREtRER MBS i 45 MEZ 18] 1Y

XBIT
user=> (defn sTow-twice [x]
(do
(Thread/sleep 5000)
(x 2 x3))

#'user/slow-twice
user=> @tribbles
2
user=> (send tribbles slow-twice)
#<Agent@554d7745: 16>

user=> @tribbles

2

user=> ; 54/ &t
user=> @tribbles

4

Hd g Fifik. (Thread/sTleep 5000) 5t 2 HJavaf ThreadfsTeepirik . AL IE
FYRHEAE L.

BATE LT —AT5ZLR PP A RESE UIE T 22 M twi ce PREL. SXFERLA B U5 [R5 repl
@tribblespfif [EHER 1 ZE

A, R—EfefS sl —tribbles{H, HIERMLRE LA M REEANR BN, R
FRE B T & A2 2R RO E, nTLLMA (await tribbles) #(# (awaitfor timeout
tribbles), Htimeout/& AR R i BT[], 10fE, 7RISR AL EhVEZ T,
awaitflawaitfora—HHZE, {HiX B2 A ZEFE n] REZRIZA RTINS 1% . IRJCTk
BREHE ., P hClojure T H¥5 R ffi LR, HAESEWRAT Y, JF HARA e B i, X IE
S NRAS B e A T G I A il i) =K
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7.4.4 future

TEdavall, FTULEAZ)R ShA Bk e AR AR 55 44K, RmT AL R =Xim i Javade iR i
AR, At B E R I . O R B EE— R A B i, TR,
B, WRRBIFRTTERAME, (AAESERRER . (R0 —FE, o LME HIfuture, FRATRE
A

Bt — Muture, X Muturess BIIR [0 —AN5 [ .

user=> (def finer-things (future (Thread/sleep 5000) "take time™))
#'user/finer-things

user=> @finer-things

"take time"

WRIGARITFHYSE , VRATRERT 255 — T AR AR ] futureteZ—si 2 RiA, IRl
Ja—AFRXIE. futureE g sh— AR 3h. RIS I, WHEATHZ AT, futuresz—
E:'SE—%O

JITL, future)E SRVFAETHR 52 MR S22 IR 1] (4 A SAREE A o Hlfuture nf LIk 2R B 1)
IBATHI R BT T T .

745 AEEHA4

Clojureje—#iiLisp /i 5 , TMiLispA< S —F AW HFEFWIET . Clojure2 TIVM, HA
RO SET104, XITEFRIRA T 8. mARMMES, B AW Hp Tk E%
A ClojureZ N AT RERY . AT —EEARAIZ T RN 2 o

1. T¥E

AR, YRR R 24REAEZE A [ OCH— 2 el . Clojure R FERT 5 FIEE & L M nIfu il oc4L
&, (with-meta value metadata)ik[@—4Smetadata CBEAUHEivalue, 8 2 FML G 3850
BWE8

2. JavafE i

Clojureg AEH H At Javate il . oA TE Wb 4R T —2JavafE I N 2, SR 5 iR A T —NIVM
bRy HRE AR AT A JavaZi . AT 2 A Hlavati 5 IE X, 2461+,
(.toUpperCase "Fred")<=HHFA " "Fred" i 5 BRi% toUpperCase,

3. BERE

AR GE S R AU —M AT R AEdER 7720, Clojuretfit 2 H ik ( multimethods ) i
PRANEE B OS2y = RAT LA — AR R I A PRECRT— AR BCIBGEOR , ] AU ZEH ik
KL, AR, ol . SEELE R E Mok T AR B (method dispatch ). X MESAR
SRR, ARANG . A, Se4nT LASEEJavalXUg kR | JEIgR R, sE R SR R R B AR Y

4. BB

Clojure g2 B BRI T 7. 5 HAREL, AR, T52AEm RS o AFAE 5L
5 o Clojure#2 it T vars, A LLAEH %5 5 58 X A~ TAFE . 2+, (binding [name
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"value"] ... )2 namedfE R "value" b, HACH YRTE RIS E
746 FE=XFHEN=ZFETI{t2

SR, AT TILMIFREH, 8 T ILFA BRI L 45

G SRR S AT AR RS 1 [R) A PR A5 25 AR ] B — B o BATEEIAIESTM, RIER{F 55
WA WNERATRMAEERE , BUREHEITA NS SCE TH 5, Fon Wi k% dosync.

HToR, BAMEIN Ty, —FR IR R a5, P MBI R FRAT7EF
% ZIMEB T —AN T

fea, TAVARES T — M, eI T I R, U5 lofactor AN [F], Clojure
AR S R EORME S E, A2 SR mIRIR, — SRR A AT REB R (A

747 #E=XB3

R, FRATE SRS amiE ., 55 = KRN T Clojure YT L G R LhH . 16
LRk, ARk 2ss F e 4.
%

Q —/BAFISEIR, BASI A 2 B B ZE ISR e R I
1t

Q S HENEEIE— K A, S T SOk P AR 8 1A DY R £ debi AT

credit,

R, FeMiR— PRz MR ITRE (sleeping barber ) AU H , &% HiEdsger Dijkstra
TL9654EHE Y, FEA T

O HUR LRI ;

Q B BA A By ][R PR AL, i 10~3022 85 ;

O HULE SRR A =R

Q B L A — 7 BRI — O A5 5

Q YL Sy, — IR B2, IR, SREHE

Q WRFrE S FEE T, BRI 2 BT

O AT 202F);

Q SERASE, %S EIT,

S AR TR E — AR IMAELORE N ] LIk Z2 /D7 i &

7.5 EHRITIR

ClojureZt4 1 Lisp i 5 M 1 EAIVMEER] . MIVMiXi, Clojure% i TEAHEIX . #REF
BHASEE, Y NLisp)i s, Clojurett A AR B FN 3,

ER#tX<HR LorraineMei(lorrainemei@gmail.com) E5 BRI
g
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7.5.1 Lispl#it

Clojurer] B8 2 A P B KR IG IE T - ZH kLR Fh e B ARS , 110 7% SRR 8l
AHEEE OB o XA LA S8 s T Re PR A i s KA & o X Fh R MO S puE 2
— R AR B i, 7E (CRESmE ) —F, GrahamalJi 7 —AM)IE 2 &) G # FH Lisp & %
HH A A R M L A B 2R 2 A o — s M ) th R BRI A, FT I Clojureds 253 it
BERIIINFEN=I Vi n 14 LA YA B3 L Gl = ) v

Lispf Ry Pt o] DU HS S e . 2R ITFE R T RS IR, (B2 % A i mt
RO FEUE KM, FIEE, A BAGNRRT 54 0T DIATROK 2 J1iAe 2eiF Lisp R Ag H
(GRS RAE A N E i

AT REIEH LAk Clojure, VRTHE T f#Lisp, [AIRHtLal4EJava R g Hopb R i) o, A H:
WE A R . 1EFRATR R A MRS — T Clojure BUAZ LML

75.2 %R

WA T —NavalE L s T iiE S, Clojure@ T — Hbri A BA L4t 52—,
EARZI R S — 8 T .
1. iERILispH S
Tim Bray, ZifiiE s EXAEHIH T, 7EEleven Theses on Clojure”— X HFK Clojures&—Fh{l;
FMLisp i 5, FI L, flFRClojurey “A S LIKEAFHILispHr 57 IRl E Clojure/&—F 7511
LispJ7 5 o
FEATET, RE L5 T Rich Hickeyi\ g “ZAtAikClojure i —AMEFF ILisp i 5" 1Y
e, MR,
Q & V3%, Wi JFRE—T SJLHEYE, Clojuredltit T i, Xai&m I iES,
S RS S Mset e il FH I FAF 45
Q A5 &% LispMir 27 5 M E—FE LA P2, RIERALETA T AR T B SRR
WURIAY SR, PRSI —Fh 5 5 3 RE R X — R, # FIVMZ - Afif5Clojure il LA 784357
i Tlavaifi 5 R LAERI R AL G .
Q Sl i SR v il I PRl Clojurets i DAk o 72 132 HLAS , Hickey PRl T~ Clojure’) J14, [F]
Aoy A A5 B AT T A T T W B T R
PR RE SRR Al IR B Lispik 1 9nfRis 5 A B o AR iE, 7T LAEClojure G4 & —Fiugi i)
Lispaie Tt . MiX/~ 21 FF, ClojuresZ I,
2. FEXH
Clojuref 1 & Z AT v BB IS T HA TR L RGN =0, STMH FHBa e S5 ] e
SGTT R AR —E A, RSk — 18], 1 T AR A e AR R R AR (2 3E ST )
PRECPRIE I A . WREARTEF S, AR EOIRES

@D http://www.tbray.org/ongoing/When/200x/2009/12/01/Clojure-Theses, —— 4511
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3. JavagE X

ClojureAg B i JavadE i, &35 WA A 1 3 0 v 455 J AnBle 45— LR 28780 . Clojureft)
B OSAET R AIVM B B, IS ClojureZ B n] L5242 5 3 Javan; F . ARP/R k2
[ Clojure [ & AR Z M #ZAEIVM L SEERRY o

4. JEIRIHE

Clojure§ hin T 58 KA AR TR o AR TR0 AT LA BhfRiflm] 8, fR FUR (A7 SR (AR50 T — 488
FER JFF e [ R X DR AR B SR B A AT, BUE T MER AT, ZER
FE3 ] D) s DR R o B, SRR AR T A R AU X —35 T HL ., AT LA AER P
SIS . EAEE T LINES .

5. $HERNKED

TR RIZ . (G HA AT Lisp—HE, WRAT DIEERE M1EACHS . i Rubyit, FRiEE# T
PP GRF A . VORI HMEATRRE 5, XA ek EEREE . Rl B R
BT FE . Lisplx MEEIE— P R, 8 Y ER IR E.

753 AEZA

Clojure/2— | 1" 5E LIl FHgnfEE 5 o0 BAREIE S o B RE S BEMNEETEIVM LT 12 s A
R, ClojureG 1R Z RIS, (HEEIEEZ I 2 A SOl il Sekitt, 2R R H&
REREE KRR, LT FI2 IR — R 2 2 A

1. BT8R RILE

BRI R A BRI 2 Lispiei KAV Z —, (A, BIRTERFoRIE" . R K
WX RE F IR S 2 ZF WK . BRSNS IREIAR S . ERETIicie )y, i HZE
KIFE A M N SN ERRAAS , MIAZ RSN N . AR, R 5 EEClojurefCsa (8 . &
Tt 2T, G, Lispifdedde TIREIICIZ. BAbMieEr e, T TIRZH R,

2. Al

BAE B ACES Y 55— A AR 214 ARMINEE S . W AR E e A R — R,
F55 7 B AECR AT SRR —AN R, LispITF & 3 i BE (RO i A L 5 S DC e R 5, (HUE TR
TRIEANBESE 55 NI e PR A, B Rich X XA R AT H A siedt , ELXATS 2 — i m)

3. F3 %k

ClojureN#AEF &, HRHZ ik NEERHE , R E— A RIAZ 5 AN 54 6
LispHFJ TAE. #ERIFH] . sRBENmEE . Y e, FENAELLSAERE M, A Xl 2
o BB [A] A AR AR 1R R

4. ZPRAYLisp

FTA 2 A HAMY . B TAEIVM B, ClojurefRiI T R IAEAL, Clojure it A% i ]
M recurifiik . MEwtidilE 709 HE T A1 oop/ recur e SEHR 8] 51 x K BE AU R (s ze x) o

@ Clojureffi LA MAETAE, ->>F1->, BN IRERS MM —LL R,
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TH I 5 SR A R B R — N A )7 G AR &, e e gl s, mT L3k
EE A, UMBRIA R, RKRE—FiamE T A,

5. FfE

Ruby LA & - i Javais: 35 1 7 T 2 — 2 T A E A BE 5 AR FBE, 3 AR 7 AR A X A7
HLuh2%, ClojurelUXH I & #H TR ZER, BaE T REMME THMMES, AR
HEF A,

754 wmRE*%

Clojureff L H B i KRS FIE 1 15 RIGVEA G B9, IRATRERS ZARH 55 A R
Clojure, H5¢ L, WRIRE—MJavalt ks, MIRCEARS T IRELAER T A SR 25
{2 Javalli HJZ A4 Tl G . VR A B i Spring sl 25 1 1] J5 T A SRAFAR & o AR R I RE IR &
JETHIFRHE B RGP FE 00 32 4 o SR AORUL, AR o IS 3R AE D, >k A
T MR IR R 24 S i Java - 5 BOR B LA D 4k .

UR R B — i i ) A R R LA 2 T TR BOARHY, ClojuredR &l . FAH,
UNSRAR Y AT BASE B3 A2 3 A (81 5, 9 ELAy B K2, I8 4 Clojurese— R ARA R T BHE AT
PRAT LI Clojure SR M B H SEAF A FA T

BRI X<A LorraineMei(lorrainemei@gmail.com) E5 BEE RN
g



Haskell

PR E LR g A e By e e

——Spock
X TAR £ R SR FR i S Sl A Sk 100, Haskell AF B 405 A . BrsheEs Hijk,
{EPIA XL RE R T A — B Y . RN TRESRS ) bt X | 11, b Haskell 236 ff
2T R T R BRI AR N 25 . AR CEPRIEAT) AYSpockE, Al b i i AR A G AR AT 1R
bk, SEEMAE S TR MBI, MRS A AR e Al E X AR T LR &
#, 4Scala. ErlangfiClojureif FLi/FR/A i i H fir 2 O FEME S B2, Haskell A1 A B4 T A An]
[l A, A2 { i Haskell f51/O3 A E Bk 245 21 (accumulate state ) B, PREFHERX ) 4 s B0E
e ke kA

8.1 Haskell &E7"

FUAE—FE, R T — 1A S A S Z %, BAOZNE R IR G . #E20
MO8 RTI, 4l pRE M REAEIA B T 21 1B o 2l R BESnFE AFRATT 7E Clojureif 75
WAL B IEPEALER (lazy processing ) S5 CHEAME S 405 BIFAT B 7 ). 1987 AF1H MR e
B S5HHENUR RS2 (Functional Programming Languages and Computer Architecture ) i
ST AN, P @ — AT Al R A RS & DT ORI . Haskellght A FiX A/, EF
19904FHEA: H T 19984F B & 1T . HRTAIbRIUE Haskell 98, £t Z A& 1T, & —1Haskell 98 Fr
WERIIE LT AT — Bk Haskell Prime )38 AR 52 S o

I, HaskelJ&— TAIF iRt IR Al R8N B VB B IR 5, B G T — SR ind it pR 4L
KB B, & E TR,

FScala—#f, HaskellthJ&— [ TomIEH . W ESRANE T . B SRR T Wi Hie
(inferred ) FFBEA N RIEREUE S PR EINEHI ARG Z —, REKMIREM ARG L FHLE1E X
A BTN E i i it

(D Star Trek:The Original Series 25414E (1, Mudd ) f1%5424E ( The Trouble with Tribbles ), 5. Marc Daniels ( 1967
) BATH : A WAL SR L) # AR (CBS), IRBIFHMM (20014F ), (iFHE: XFHUR
G AR CRBRAA), JE—FRH ISR R, R R R — AR AR 5L Spock e il Hh 32 e i) £
22— MRRE-AZERMIL, Khhntl, AWE™ i L 2R 5 AR Z ML, )

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY
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Haskell i 7] DL Sz FRARZEAR 5 B 45 B i) — 28488 . Haskell 32 45 Erlang JXUA% () 455 X DT fig
( pattern matching ) FIM T Fe ik VRt fie e HaskellHh & BiClojure XUtk it 5 73K H ( lazy evaluation )
DU K 5 Clojure FErlangH [R] 151 Fe 4k 18 1% .

YER—1 14l R g R 1E 7, Haskel RS2 ERIVERT . SR1T, —~Haskell AT TT LR [B]—
ANEBIEFH L ASHER T IRBTESS = RIW2: T hE Bl — e FX i N A B, 78535k
— A F monad Mt & AR 1 1917 P Rt T U BIAHSC N 2R

KPR, ABaiiRes ] — e st R U S, il anaRaka. E SCeRE. B R,
G, AR IR AHaskell FZRAIBIRL, JRET M8 — LB S, 55 = R2E 2] S iERKIFIR
T, A TR 24 2T SHUL 2R 22 58 Fimonad & — 88 FLAHE LR FOHE & . TEFRATIFLARIE,

8.2 HE—X: iZiF

1EAnSpockiiBRE, Rosk B HaskellfAZ DML SR A 5y Bt o AR 2™ Ak b g SCpR%R, T4
R ASEL, BRI EIAIR R 25 L, R AMIGHC, KIGlasgow Haskell 43,
6.12.1 fiA ., B LIBITTEZAE6 B AR AT IR R A H A Haskell 4wi%4% . FILIAE—FE,
AT 5 i Aghci

GHCi, version 6.12.1: http://www.haskell.org/ghc/ :? for help

Loading package ghc-prim ... 1inking ... done.

Il nadana narkana Antacar_fAmn Tanlkana Aana
l_\lﬂullly yq\.l\ayc IIILCgCI yllllxl LR PrriN Ily .. “
Loading package base ... linking ... done.
Loading package ffi-1.0 ... Tinking ... done.

PR B Haskell R Redsseimal 7ML, SRS IREETT LU AT T o

8.2.1 FiENFAEARZER

A THAER G THEHaske 2RI RSE . FEA/ N b, FRATRAE A R EEAR I . Fi
TV ZHMET —F, e MBI — S PR ) k=0T R, PR PRI A TE 2 m R, Hedn

1. ¥

MAEARFIBIZE AT o A —2e5RA

Prelude> 4

4

Prelude> 4 + 1

5

Prelude> 4 + 1.0

5.0

Prelude> 4 + 2.0 = 5
14.0

BAER U B AR — 5

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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PreTude> 4 = 5 + 1
1

Prelude> 4 = (5 + 1)
4

EE, AT S 2 M EA AR, RELER TR T iRk
5] B RPHR.

2. FREE

FRHRRG SRR, R T X
PreTude> "hello"

"hello”
Prelude> "hello"” +

world”

Kinteractive>:1:0:
No instance for (Num [Char])
arising from a use of "+' at <interactive>:1:0-17
Possible fix: add an instance declaration for (Num [Char])
In the expression: "hello” + " world"
In the definition of “it': it = "hello" + " world”
Prelude> "hello” ++ " world"
"hello world"

R, SN TR R+ HRERF A R+ BAEAT . BT 0] LU AR«

relude> 'a

a
relude> ["a', 'b']
"ap"
R, TP R DRI, ATk Fpy > — A R (EIE,
3. m/REE
AR EIE S I—Fp AT & B =S S A AT A rp 280518 5 i A R 278 —
T AR S R RN 3k A UARIR R A IR A
Prelude> (4 + 5) == 9

True

Prelude> (5 + 5) /= 10
False

22— f/thenifa) .

Prelude> if (5 == 5) then "true"

kinteractive>:1:23: parse error (possibly incorrect indentation)

X Haskell 545 45 AW IE T 19 55— 2R 5 7EHaskell T, 4 #E 25 R B U o Haskell
LU A — R EATAR AN IER . FATRE 2 B — L8t ai , A AT He A TR
AR A SRy o AT RO TR I TR BB Aa T, A 2l B 2 0% o iE3RATE —1
SR FH T F/then/elseif i .

fre1ude> if (5 == 5) then "true" else "false"
‘true"

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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TEHaskell ", i F2—pREL, AR . X ERE B HADL R A — A R FIE,
%A FfE—%true/falsefH:
Prelude> if 1 then "true" else '"false"

<interactive>:1:3:
No instance for (Num Bool)
arising from the literal "1' at <interactive>:1:3

Haskel J&5m SR, 1 F R A8 22 A AR 2SS4, BTk, FRATEIESI & 7= A o —Fh 2
e
Prelude> "one" + 1

<interactive>:1:0:
No instance for (Num [Char])
arising from a use of "+' at <interactive>:1:0-8

EAFEH B EFRA T — R BB Haskel R R 58, A5 FIRAT “BA 52— 50FNum
FI— A FRFRFNR [CharITE RS EH A I+ REC . R, AT A Haskel iX S8 S HUE
FEAZEAY XS Al E R SO R HEWT 2SR AR Tk, VRHER AT LA 2 Haskel IS AUfE
WrrEfg 4 PRATLAEAT s v, dn] DAFTHF : etk 2 mIAER B i, 3T Xk

Prelude> :set +t

Prelude> 5

5

it :: Integer

Prelude> 5.0

5.0

it :: Double

Prelude> "hello”

"hello"

it :: [Char]

Prelude> (5 == (2 + 3))

True

it :: Bool

MAE, FERANFRAXE, WERTT LR B2 28 A 0R M2 AL, A IR 28R, K oHT
B A NRERIEE R, X SECF RS & Z B EAE A G, 298 — T tel4L:

Prelude> :t 5

5 :: (Num t) => t

S ZATFRINAAL 2 Integer Rl Bl £ SRIEZ LIy B FFECT o BRARMRT
FET e k0, AR 2, AR — a2y, R TR —RIHRIZER
FATHEAEB.A /N IR AR 22

8.2.2 HRE

PRBUE L Haske 1R A2 30 ) 1A% 0 T-HaskellBE SRR RIE S | W E#AIES, HIE D
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PREAY E SR 3 B3R 0 : — ] 3 A 2R RS U B RN — 103 PR B AR S B, FRAT T 2Pz )
AR fRE 27 Hofth il 75 v LB A, IR L.

Haskell bR B3 A0 3 BSR40 . 2R s BRI R B0 B .

FRURSerEiE i & B SR B 1 et BRECKHE S SCRRE o 7628 L— 1 pRELHT, ik — T Tet.
FiLisp —FF, 7EHaskell F11et F T JmiB1E IR AR AR 1 5 s8R -

Prelude> let x = 10
Prelude> x
0

R4S Haskell SRS, ARWT LIS e 7 BH—A R4

double x = x = 2

SRIMAEREH & B, AT R E RN T ete L— 0%, B SUFMATUMHE T,
T — A B doub 1 e PR 511 -

PreTude> let double x = x = 2
PreTude> double 2

BAE, ARSI gt , Xt LU ZA75E LT o fiIHIGHC, SE%H)double pRi%K
f5E AN

W, AWM T —1 % AMain AR, fEHaskelldr, FEHFHAE AL B 2 — AR
PIMEHIER . Main BESRR IR, BT . BIFETRA BT IS hEdouble B |, 7
= & rhom#Mat n BEEIHET X E

Prelude> :load double.hs

[1 of 1] Compiling Main ( double.hs, interpreted )

k, modules loaded: Main.

=Main> double 5
10

FIEHBENIE, BATEEA WxUE L—128 . {HHaskell 2 A FATTHEWT H AN 28 080 47> gL
HIRHEA — DR A RZRANE Lo MR — MU 7 IBE SR pREL:

A LUMR Z HPAREE A A e -

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY
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[1 of 1] Compiling Main ( double_with_type.hs, interpreted )
0Ok, modules loaded: Main.

*Main> double 5

10

PRAT LAFR 215158 pR R 287 -

*Main> :t double

double :: Integer -> Integer
EAE XA e REidouble % — 1 Integer ZKMIZE (5F—FInteger) IR [Al—4>
Integer Z8ALR M{H

XA E SCEA BRI . AR R, Fil— PR IR A Y doub e PREE X,
IRz ke I — e A P 2

EMain> :t double
ouble :: (Num a) => a -> a

BAE, KRE BRI 1EXNELT, aje—PRAVER . XAE IS SO PR
Xdouble $z— M HALRMa (LRI NSE, I HR B —PMEAFRBERaER". AT
FE— SR E S, BA T T LLRHZ R U TARA S5+ R T SEFRAT DT X A5
IRENE . FRATRE — KT afe it A B SE BN

2. 33

FeN—A/ IR IRTHR o R DR — e & B — AT IR S BRI e -

Prelude> Tet fact x = if x == 0 then 1 else fact (x - 1) * x
Prelude> fact 3
6

OE—TFR . WERXE0, IFAxBIM LK REL, BMZE fact(x - 1) « x. FATAT
DU FAECVE B R S — N A B R S B . S5 b, ARXDE R ik e B S Hil 2 AT R
L #R S Erlang A DL 4N —F

XANE SCA =AU B — A7 A ] T S HORLR [ RZEAL | Je A T2 P AN TR A R EGUE S
RPN E SRR T AS RO R RCAYSE R . ORI IEL, TinAYFofeE factorial x = x
« factorial (x - 1o XAESCEERRGEAE Lo RN, BRHFII S 2=
FKEEN . Haskel 2l ISR —RVERCENAYZE R o ARARAR SR HES IR, AR AT LR
PERIKA L TEHaskellhr, IR ZARSEUERI SR, WU T HXA:
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TERXAGIF i, IR 2 RAT KB, AR TSR R BB e A5
FHE RIS, Haskel gt 28 FHAHRL 9 pR &L W Ee ik s i R UL IS, X HUAT BRI 4G
i IH B EEA S5 AT

8.2.3 JTiAFNFIER

TEARTEHAGTE 5 P A BIROIEE , Haskel HKEE B IR DL (L mBOB AL BB I . T REE
Haskell 52 B LA AR RRAS (9 ERARRFI1 . ¥ oe, BATDRE — R Bl

XARF . fib 0E(fib 1#REL, fib xEfib (x - 1) + fib (x - 2). AiFX/ MRk
TIEAGEE R, T R AT A R i D 5 VAN

1. FRATERmIE

FATAT LU e SR i — AT s i S . JeZ R A [ E B ou R A4S . Haskellf¥)T
RS N LUE SR TT R 4. XS B ] — FR 52 i 2RI B o4, I HAEH]
THEE AT BT A . R IR X N A B LR T3

&ibTup1e :: (Integer, Integer, Integer) -> (Integer, Integer, Integer)

ibTuple (x, y, 0) = (x, y, 0)
ibTuple (x, y, index) = fibTuple (y, x + y, index - 1)

fibTupledz—A—=JedIfE WS4, IR Ml—A>=J0dl . XHEFE, H—1—JcdlERh—
MG A SEUEAEN . XA R, P ECFOMIT R IH . TR T —
AR - B TR BRI, 38 BTN BT AR 5 227 81t A K AT, FibTuple (0, 1,4)
WYL AT B
* fibTuple (0, 1, 4)

* fibTuple (1,1, 3)
* fibTuple (1,2, 2)

* fibTuple (2,3, 1)

* fibTuple 3, 5, 0)
PRAT MG T X FEB A TR T

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY
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Prelude> :1oad fib_tuple.hs

[1 of 1] Compiling Main ( fib_tuple.hs, interpreted )
Ok, modules loaded: Main.

*Main> fibTuple(0, 1, 4)

(3 1 5 bl O)
BFAERPIZERBE —DICRAE b AT T XG5S
fibResult :: (Integer, Integer, Integer) -> Integer

fibResult (x, y, z) = X
FATRIRIE FRICVCECARAS T 56— B BT R o AT DA AR A AR, R B

fib :: Integer -> Integer
fib x = fibResult (fibTuple (0, 1, x))

A BREE I TP B RO i T — MR AR POIRIF SN A R o T TR Y ) 4
(NEE

tibTuple (x, y, 0) = (X, y, 0)
fibTuple (x, y, index) = fibTuple (y, x + y, index - 1)

fibResult :: (Integer, Integer, Integer) -> Integer
fibResult (x, y, z) = X

fib :: Integer -> Integer
fib x = fibResult (fibTuple (0, 1, x))

T ZIE TR (L2153 ):

#Main> fib 100

354224848179261915075

«Main> fib 1000
43466557686937456435688527675040625802564660517371780
40248172908953655541794905189040387984007925516929592
25930803226347752096896232398733224711616429964409065
33187938298969649928516003704476137795166849228875

LR 122353 A FH R AL 2 0 7

2. FATAAE

I, VRTGZOR RECR I B E—E, RIS RN — D pREUL S 7 —A . Tl h3RA]
il Ve tai1ihead RRIFFIR AR — ALK

*Main> let second = head . tail

*Main> second [1, 2]

2

*Main> second [3, 4, 5]

4
FRATHIRIZERS R G E X T —1 K%, second = head.tail%{ T'second 1st = head
(tail Tst), FATEEE—AREIIR 0145 AL 7 Ab— 18, R AR sE I T 5B ah—A4
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WP
FART—FE, XA FH—A oo, (H3A AT -
gibNextPair i1 (Integer, Integer) -> (Integer, Integer)
ibNextPair (x, y) = (y, x + y)
SRFIN A ECT, SEAT AT T — T st st A M e T —
AMH:
ibNthPair :: Integer -> (Integer, Integer)
%ibNthPair 1=00, D
ibNthPair n = fibNextPair (fibNthPair (n - 1))
FEANEHE Y W IRHE R (1, 1. M, [CGRRE E—MEER TN T — g, X
FENT LIS 2 P80 AT A B 4 — oo
kxMain> fibNthPair(8)
(21,34)
«Main> fibNthPair(9)
(34,55)
Main> fibNthPair(10)
(55,89)
PUAE , T 2 FURIC LA el — A0 R, IR e S 7E— A —1 751,
FATEAd H—A>h Fst A FibNthPai rZ BUHY I 1 R AL A, (M FstMUBCE— ook, i
fibNthPai rig#—1> 7041

fibNextPair (x, y) = (v, X + y)

fibNthPair :: Integer -> (Integer, Integer)
fibNthPair 1 = (1, 1
fibNthPair n = fibNextPair (fibNthPair (n - 1))

fib :: Integer -> Integer
fib = fst . fibNthPair

Fr)iEvd, ERAE LR IR n TS — e R . BIAES 58 TEMTAH e
—LES5 ), T EFRATHE IS R e — L e

3. BH 5%

WHARZ S BRI YR A — IR E I, Al R HR— D EAR R IH 6] 7
I G — LR Z TR DL B3 ) RS, FEAT AT — 05 A S A rh R T LUK 91 3645 53 F head FiI
tai 1WERsy, R —4k etk — MR AL .

Tet ¢(h:t) = [1, 2, 3, 4]

*Main> h

1

*Main> t
[2,3,4]
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FATPEFINERIL, 2, 3, 414022 Ch:t) . "IN ER R 4 7EProlog . Erlang il
Scala" fir WLid fhead | tai 14544, FHXFh X, AT LAV T — 2L sp s a5 Lo T e — M 51E&
M)sizefprodeKZy .

POk FH Haskell it 2 TR 4R WA P B pR A RGN, N 2 ST T Y o 5138 A0 s zedti& 1n
FFHFEtai 15 asizes

Prelude> :1oad 1lists.hs
[1 of 1] Compiling Main

( 1ists.hs, interpreted )
k, modules Toaded: Main.
=Main> size "Fascinating."
12

zipie—MHTEIFFIRMERRTH,, T ZX A RE— 5

*Main> zip "kirk" "spock"
[("kirk","spock")]

BATHWATTRZ M T —ATodl . R RSN RE I —E, (2T HXhE:
Prelude> zip ["kirk", "spock"] ["enterprise", "reliant"]
[("kirk","enterprise”), ("spock”,"reliant")]

KR DEIFPAIIRIA BT
FN AN L, VRTEHaskell B B HRRE S HABIE S H0A IR EIE ARl IRTE, FRATRITA
) M —LE B G S5 . IRF R B — L8 s, ARTER (range ) FIZIZHES: (list

comprehension ),

8.2.4 HmFIFE

HNTELF o — L IS R A % T o TEAT Y, AT — L8 TLE U9 %
7. FERNGET . TSRS,

1.3%)3

TSR A I S A B0T R 1R EART, EfrheadMitai TE MG IF, TE— 175
Fo VRN 2E BN X ARERFLEE 328 05 R B 0 ] TR D et A

Prelude> let h:t = [1, 2, 3]

Prelude> h

Prelude> t
[2,3]
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FATU AT LR : - TR 8L, AR

T HE A SN R BT

fre]ude> 1:[2, 3]

[1,2,3]

iofE, FIFEFME (homogeneous ). VRANBEKR — I FERICE A IFRI— M EFHIE T,
an .

Prelude> [11:[2, 3]

interactive>:1:8:
No instance for (Num [t])
arising from the literal '3' at <interactive>:1:8

Aid, ARATELRE— P IIREROLR S IF R —FIRASIR T, SBE— a5k

relude> [11:[[2]1, [3, 411
[11,[21,[3,411

relude> [11:[]

[[1]1]

N HGRI A — D A TEZ BN — AR, %R BGR [l —A~ i 513 P P A (50
HAEIR . LB R — R OT SRS A A

[

allEven []1 = []

allEven :: [Integer] -> [Integer]
allEven (h:t) = if even h then h:allEven t else allEven t

PREHE 2 — BB FAE NS AL, IR B A S nd 335 . x2S 512 a1 1 Evenfik 5]
AR MBAFAEXFER— 3R, Efhead/E—MEEL, WPEHXShead 5% 51K tai 1955504
1ral1Even&5 R G IHAE—iL . tntkhead 241 4L, WIEFE, IR X FFRtai 18- HfTal 1Even
FIZESR . W, e FORE — L Ay 5 R 0 7k

2.5EE5HE

5RubyfiiScala—Ff, Haskel 45 7EA—%XFT R BTE ] (range ) Fl—26 37 1530 BBl A 72 B
HaskellFE {1 —Fh & B sy IR, R — 30 BB A A i 1 3R

reTude> [1..2

[1,2]

relude> [1..4]

[1,2,3,4]

B P, Haskell &R ANE R . BRIAMGE 1. YjHaskellfd FIBR A A1 TC L5
IRV 2 R A AT A g

fre]ude> [10..4]

[]
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PREAF B — 23335 . ARAT D FE e s R h B~ — oo g okdg e i it
PreTude> [10, 8 .. 4]
[10,8,6,4]

PRt T AR50 2

rre1ude> [10, 9.5 .. 4]
[10.0,9.5,9.0,8.5,8.0,7.5,7.0,6.5,6.0,5.5,5.0,4.5,4.0]

TEH R — PRI PSR TE S . PO ZEA S, FClojure—FF, JRATAZRH—FR8IH Y
—LITR:

Prelude> take 5 [ 1 ..]
[1,2,3,4,5]

Prelude> take 5 [0, 2 ..]
[0,2,4,6,8]

A TEAESE RIS 24 X575 (lazy sequence ) [IIN%ZE . ITE, BEBI—F A
NIRRT, BNEMES: (list comprehension ).

3. FFRHES

ATV — KB 29 R HEFIRAEErangIf—F ., 7EHaskellr, F3HE T8 TA/E ) X 5Erlang
A FELEM, RSB —DFREX LM, RSERARASMLIER, SERIRTEErlangh &
FIIREE . RADRE —Lf+, Z— D FNRP B ITA TTREINAT, LK AM:

Prelude> [x = 2 | x <- [1, 2, 31]

[2,4,6]
RABIFME RS OE “RMix « 2, Hosok AT, 2, 317,
FIErlang—FE, AT RIAES I ZeiE S5 il AT BC . RSO —A> i — L8 G 1 o

— N2, I HIEX AL XA 2008, RFEZ My A E ], R Xk

PreTude> [ (y, x) | (x, y) <- [(A, 2), (2, 3, 3, DI]

[(2,1),(3,2),(1,3)]

B, EARCPR 2, TR X, AR T A

Prelude> [ (4 - x, ¥) | (x, ¥) <= [(1, 2), (2, 3), 3, DII

[(3,2),(2,3),(1,1]

AT LI e A FTRERI A G o BE4R BT AT BB R RN AL RS 56 SRR , i LI 4
NERH TKirk, Spock#iMcCoyix2H A4, SCEUASANT R :

Prelude> let crew = ["Kirk", "Spock™, "McCoy"]

Prelude> [(a, b) | a <- crew, b <- crew]

[C"Kirk","Kirk™), ("Kirk", "Spock™), ("Kirk","McCoy"),

("Spock","Kirk™), ("Spock","Spock"), ("Spock", "McCoy"),

("McCoy","Kirk"), ("McCoy", "Spock"), ("McCoy", "McCoy")]

XAHEITLTALUTAE, Al BEA SR TR EE AEN . AT LA S R A T35
— ARSI, AR R R

Prelude> [(a, b) | a <- crew, b <- crew, a /= b]

[("Kirk","Spock™), ("Kirk","McCoy"), ("Spock","Kirk"),

("Spock™","McCoy"), ("McCoy", "Kirk"), ("McCoy", "Spock™)]
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XA —L8, A BeA RIETCH P OCRIIRIY . FATRI DA b — i, HESoosk
IR HEN AR, JEFHARSE R .

rre'lude> [(a, b) | a <- crew, b <- crew, a < b]
[("Kirk","Spock™), ("Kirk","McCoy"), ("McCoy", "Spock™)]

T —AE/ N BRI SIS, TAOTFE] TR SRS — D Ty @ s 2=
MEZTH,

8.2.5 Philip WadlerifFig #

e, IRELBR T —LHaskellZOF:E, 1ERITEE B Ok H Haskelli% 1125 51 S &
BN O EEAT 4 o Philip Wadler &8I T % T 88 K220 — 2 NS TR NLR AR 2%,
A — i Haske | AR TEik &, T ELIA & JavafIXQuery U BTk % . GET, )5 TAES L
FAvayasZiz | DURSEEE . MEPIrar k2% (Glasgow ), A /REEHT K24 ( Chalmers ), 4-Ea R |
R HEARE RS (CMU ). it SRIATE BT /RFERFFE o DL ST AR R A

Bruce: {R#y H I\ 4 f+ 4 %It X Haskell?

Philip: Z20#280FK/EH, ARXERRE M AKEITT BHXHARE ST ORI ER, &K
MERIRE—RAEG A SHRE A ARLIRR, BT B AR L RAR &k £MNAE
XIVEZ RAFFR AR, 3 THS, Fresd i1 L Ak, £—F % A “History of Programming
Languages” (A2 5i%itiE 209 m ) Bk, FAVFRLRTEITE TR EGm £,

Bruce: X TR I[TEFMHRHREREH—HLR?

Philip: & AR ERAE A7) R FHATHAL, FF LA CMNRLART Lz T,
1%Python,,

KA (typeclass) AR T —Fr @ a9 2 WA ROH X, REL—AHBEA, AR FE M
E—/Aderived%4tF, HTAFE Falibin, 5FF EHMEHBFHE, RANXFHXE
AR, RAAE ) EAME T AR AL A XA X

AT — MR F 8 A28 5 FF LA T R—F9 R A T TR, il i SN g S T4
F0hiE 2 09 Ry K B T, Haskell LR ESAF AN — AN 4LE T 09 T A, Mkbudl . lambda
FA X, monadfedf kit 5. EA K RAMLFEA ZGBEM, Haskell X3 A &R R
o7 NEAYT

Bruce: #n R &1k Bt B, R KR T A H?

Philip: M E 5 A XEMTFMAM TR, BNEERZETESAINE LS, Xk
B BALN—AIE L B B 5P — B, SR E— AN, RTaREBAEWTEIANMIRG[E
W KAL (eager evaluation ) ], Mo R 2 — ANl RALA 4 = A X AMEG RS ( ABEEX N ITA
AR EZME), A, ExARERT, RAAKARRBERAG T X EWF, FELERER
8 B AE AR R PR T iR AL AR S

Bruce: 11 IL%| 3t By Jf Haskell #7 5 iy 5 & B8 18] B2 A+ 47

Philip: #&— fL/£ AHaskell F& A &, L4 5 50T, HroiwibA 2 Haskell# R £ B A5 5 4

B R#tX &R LorraineMei(lorrainemei@gmail.com) £ E&ERRiR
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2, St H A AR A § F G Haskel| LA T— M iR maEa R Eeg AP, XRRIRAT
— FHaskell#: X &5 £ 71, L@ 5] h T 404 Haskell#9 = & A I 7EHaskell 22 @k v F 5 % A P .
B ZAAT . BHEAEA . IEEAAT VAR SE B s 474847, Facebooksk JA Haskell 28 7 — A P9 3748 A 49
FATPHPAR A T B 3K 3R & 3k 49 2 — /M A Haskel | 52 30 64 3238 =Dl s ) B P AL
o AR NG BLIRED, TR AR A S IR e AR EEIRE L pALT]

826 FE—XEMNZFATHA

HaskelJ2—[ ] RREGEU RIS . B8 — WMt e — 14w BEUE S, X—1 i
Bl AR ZEL, BT LIS SRR RS R , EBAa RIEA . BATESR—KAE T R 1
W IR, ARG LEA A HADIE 5 035 i e

BATE Se2E 2] T HARFGR AR B2, iy T3 v AR AR s IR E ML, BT LA s 05
FE ST — SR AR R, I AN S . FRATIE IR A B Haskell A2, B EN45 A 7E
—IE R . TR ATE R T 2EIErangFiScalar DT B A AL . FIRTEErlangh & 3]
H—#E, T ERFCAE NN ES .

W, WA TSR, IS TR RMES . JERIEEF . (RIS B Y
— BB AR 0 3 S BR e

827 FF—XBZ

FUBLE, WRARE ZoE R T AR BT Hb G RBE S 1% 2, IS AHRS R R s
BEINES . TEART T, TR URn—Besfes
%

Q HaskellZE3:
O AR IR RS SRR 7 L Haske I AT 14 .
LG4

Q RAEFR 3L/ D FhsEMal1Evenay ik

Q Hi5E—NeRE B —DIIRAE RS EOHR TR 5

Q NEAEER, 3, 3, ST EAE—R, W5 — 0 RE, g T
BEMIZHA . T, RHEBEES (black, blue)fl(blue, black) i Hi—1,

QO 5 — MRS E - LEIIL R XDRMIZIE— N =Tl AR, =
T RPN BOT R U I B 1~12, 55 =ATE NRTH AT E TR,

Q ffi fHaskellff s & Gl (155%4.2715 ),

83 F_X: Spock UBNLHh=E

5 —28 \—E TAR, U BEAEAR K 89— BN ] LA AN 2 BB TAY O F5 Al it ANid -5 Spock
—BTAE, RSRESE DML R, VIR, A2, JEE TSRk

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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J#& . Haskell 4 A8 ML AL A 232 58 0 U1 B8 1 RN T B o 10 22 K2R e R PP 4 PRV RE Hh 204 Haskel I
HaskellZE#EA T IEB IR L A S BT AES L2 . TEARYTT, RATEIRABIGE XA . 1l
VISR HE A O TN RE S OME S . TR R Chigher-order ) pRKITHE, SR G itiEHaskellZH 4 = B
PRIEICE RIS o 1 U253 L s BCRIAT BLAL . BT & A TEYEITTE (lazy computation ),
XM EIEFELI— K LEFRATIFLAME,

8.3.1 SME&

XAAS YRR I T S T R B g r AR . Haskel lBE 32 ML o I E A o FRATRF ik
AR, I HERZIE SRR BRI e, i TIREEE B S,
JEHA TAEEREERE, BT AR S F LA 55 bR S B 58 G T T 5 12420 o BB AR 24 pR %R
VAR G

1. BRAEE

PRATRECL e FURE 2], Haskell B 44 pRESE LR i 1 . HaBE A8 U2 (\paraml. . paramn
-> function_body). 1% FHEXEHR—T .

relude> (\x -> x) "Logical."

'Logical.”

relude> (\x -> x ++ " captain.") "Logical,"
'Logical, captain.”

AR B 2% pRERE, ARSI 22hhe. A S HE RS G —REH, 11
P E Y SR B | Y

2. mapFwhere

B, BT —NEARE, RS —NSHC HFR, @7 —AHTHnar 8
HI PR, R AE S OB/ BN —F, B RECT THI RS — N EER EE A REE
Haskell N & T —~mapp&i%k :

map (\x -> x = x) [1, 2, 3]

Fmap RN T —AHE 24 BRI — 3138 o map 23X 4T 44 pREON FH 21081 e v 1) B —
WIFMERR IMIE5 R . X AT AL NETER AT, A X PTG etk AR A L —k
FREARE AL . FRATAT LR AT S S TR — R, I R E RS R B B 44 pR %R,
THIR:

AME2E LT —D 4 N squareATTREL, BHZ— 4 WlisthISE. TR, fdiHimap
Be—2 N squarely BN BIZ R AT A LR Lo AR5, fl—DF whe re 4L R ]
square R ALY — DRI B RAS . A hiwhe red e sREL, (H] LA EATAT S, A RS

B R1tX<SR LorraineMei(lorrainemei@gmail.com) €5 E&EfRY
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JRELIA A — L Kwhere 7, TR 2iafrsh
xMain> :Toad map.hs
[1 of 1] Compiling Main ( map.hs, interpreted )
0Ok, modules loaded: Main.
xMain> squareAll [1, 2, 3]
[1,4,9]

PRULAT LRt map Fl R EL ) B — B — i ], XFr R section, 1 FTHEXAE:

Prelude> map (+ 1) [1, 2, 3]

[2,3,4]

LR B —AMRN T eRE . RE+HEZ ISR, HSEPR R T A BASRE
BENT MR+ D HAUEZ — S5 R

3. filter. foldlFAfoldr

T RECE FiT ter, XA BRI — IR PR TTR AT — DI, (8T TR

Prelude> odd 5

True

Prelude> filter odd [1, 2, 3, 4, 5]
[1,3,5]

PREAT UFITFold TeftHiifold right, #iEIRATHECIojurefiScalart i I ARKE . VREDE:
1 F ) PR Fo 1d T FllFold rif 25l .

Prelude> foldl (\x carryOver -> carryOver + x) 0 [1 .. 10]
55

A FH— M E ORI FENL ( carryover ), SRIFREHXAS BN I FH R P EAICE, f#
FHREUR P25 RS carryOver, [FIR TR TCEER IS SIRAEAERT
AT FOTdAERT, Jiob—Fhfoldri = m hnfiifif .

ﬁre1ude> foldll (+) [1 .. 3]

X AT+ — M2 IS HO TR [l — R 2R HAE AT T a0 48
A -

Prelude> 1 + 2 + 3
6

PRA AT LA Foldrl A 21 A bt A 7 Fo 1 dfedE

PRATHEE A8 5], Haskel FEFRAEZE R It T/ 22 HA 5 e A pR AR, X 8L R EUR T
BT E R SHAET—FEARA PR AT, AR A SRR e BE, RATEIREA2ES]
Haskel ¥ R &7 —i TAERI

8.3.2 1mhFAREFMTE L

FANTC 2208 pRBA 755 i O pRRSCA 1 fT B 1 o X SEME A E 2 HLE Haskel IR AL
W FMINLZAE T i e
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B -Haskell RECER A — NS48 IRIIFSRIAC . “WERRE, A2 M5 S —ME+
TCRE A A AR I AE— B 19 R A7

HA b, XAFEER . B REE A — S5 O T RIS, AT X
—A%4 Fprod iy PREL :

Prelude> let prod x y = x = y
Prelude> prod 3 4
2

FATESCT —pR%, BRI, BADRE— N XA R Jeal.

ﬁre1ude> it prod
rod :: (Num a) => a -> a -> a

Num a =>XForAYE S “TERE TFoRAZERE Urp, a2— PNumdSHIAs | 7 ZRTREL4
B AT HAR R LT o IR A T b —Le s Mg X A~ e T, ITE, g SRS
B T o Haskellffi 7 — 2, B90H 2SR EHR 0 24 RA — S50 R
Haskel it I v FH >k S8 B A~ TAE

ANERE A TR TR . I 0 e £ 225, NEARITAER . Flan, AT STprod
iz FH i 7 FH SHe A el — S Al bR 8

ﬁre1ude> Tet double = prod 2
relude> let triple = prod 3

SR B XL R A Lo ZHTE L prod S8, Aibix BAUEH TH—12
o EXHE—K, prod 203 HRVETED), HURKENIRERAprod x v = x « yHHE)EHM2,
fiflprod y = 2 « yo XARRECTARER SR A .

relude> double 3

relude> triple 4
2

WIS b, YHaskellit 5 prod 2 4ff, BPr LIt (prod 2) 4, BT HIXF,

Q &\, WHlprod 2, XHRFERELAY -> 2 = y).

QRE, WAQY -> 2 = y) 452 = 4, 4581 HK8,

XA RERR A AL, 3 HLF-5HaskellH 9 2 28 R B8 2 A BLAR Y . XA Haskel Il B
A ERERIENELLSE R AAEDE . REBEHT, REbr FIFPARFTEL &, HoAm R AR
] LAk ) BRI 235 SR AR D £

8.3.3 TBMKE
FiClojurefy /¥ B AL, Haskell) 32 (i THEMRIE. A THEMERIE, R0 IR [FJC55

PIRM R W, RSP E I R E— TR0k . AR P MT, EiE T
—AIEGEE, Modth, K y:

B R#tX &R LorraineMei(lorrainemei@gmail.com) £ E&ERRiR
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XA BRB A AT AR, AN BRI RCRIRE D . ATHIEE T —1~4% JymyRange ) pR %L,
EEZ N E@Eﬁ@5$ﬂ$ﬁ1¢ﬁ’%ﬂ AV G RA A AAT XTI, FstartSEEN
Y Fhhead, f(myRange (start + step) step)VENFNFEMH tail#Psr. T HiEmyRange 1 1
1) e BERAB A A -

I:myRange (2 1)

1:2:zmyRange (3 1)

1:2:3:myRange 4 1)

XA IR TCIR M AT 2%, BT DA— 0K pREICS A T AR il 328 U 2o e 1) R — ke il
Mo BT &4k T my_range.hs:

#Main> take 10 (myRange 10 1)
[10,11,12,13,14,15,16,17,18,19]
«Main> take 5 (myRange 0 5)
[0,5,10,15,20]

FN R E I 795 AT LUEAT— L8338 sR BT AR N e N e — 2RI 5 i ] 1,
FATHERX AT ] TS E TR

fib = lazyFib 1 1

fibNth x = head (drop (x - 1) (take (x) fib))

AR T — S, Hrh TR RO R, AT IR PR —
FP, AN AEAPL LA s . AR I — S IE R RIRRF S, AL LKA P51
PRI, XAEFibA RETI RPN M azy Fibi iS4 fm, BAHHAAIE—1R
VFH P fdi ] dropfiltake P81 HUBR— N B RO RS B RS . T T 1 26 o AN FH A 2481«

*Main> take 5 (lazyFib 0 1)
[1,1,2,3,5]

«Main> take 5 (fib)

[1,1,2,3,5]

*Main> take 5 (drop 20 (lazyFib 0 1))
[10946,17711,28657,46368,75025]
*Main> fibNth 3

2

*Main> fibNth 6

8
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X =AREESE BRI o AT T LT — 5541, Haskell FU T 58 X 300 TAR e A
BRIy o HARIT IR 2T TS NI A S A —E ), R 2T T IR A SRRl AR . B, # P A
2R R LI 2E IR P B AR N 3k -

rMain> take 5 (zipWith (+) fib (drop 1 fib))
[2,3,5,8,13]

A NBEE R, AR T —DERIRRF S, X 2 w5 By s B — B TAE ARG R
z1 pWi th A8 R S ARAR TR B R — I %, SRR R HAZ I 2 o AT T LK N 1Y
T B

rMain> take 5 (map (+2) [1 ..1D

[2,4,6,8,10]

FAdE Fmapf fis 2 H pR &G 20 T IEZ5 Va1 .1, SRJE AT ARl A e 55 Vi il

R AR T AL, URT DA BIR T w5 e AT, Biln, FATrT L2 A deshit
A FH BRI A2 e D IO B 5 4 M P 9 i e — R e

rMain> take 5 (map ((* 2) . (* 5)) fib)
[10,10,20,30,50]

B LA ik 1, A YRR anE5Umntr. WSS, B RE G 5). XE—1
PRI PREL . AL IB % PREL S BB R LAS . FRAT TR 45 AL 3 25 5 A — IR FH PR AL (- 2) 6
PR XA A R UG hmap, TR BREAL A R B S5 Fib/ P AR o R b X JE
G5 L R S take 5, AN — D ERARFINIARISNTOR, XEITTR LTS, 7 X piTR2,

YRAT IR Ty b7 B Al R e () B A Sl T 5800 o PR — 1 pRERL 6 25 T — 1 R
fEHaskellr, £ . g x&f (g x)M4E . S XAy XM EE ek EknT, VRATREAR 4 S —A>
BB G — I N X e R, AR LAH .7 BEFORIR B HAY . Bilan, B —F
A, e EBEE A, FACEEIFEEIA] . B R AR AT BB S AT 2Ll (FlipHorizontally .
flipVertically . invert) imagefJ{ti%,

8.3.4 Simon Peyton-Jonesifik &

FEMRE —TF . 1EIRATEYTT 5 —47 3k [ HaskellZ5 51 23 15 51 W05 E . Simon Peyton-Jones
TEACEIEF A B T T VEIN, HAE N ZAZ SR AR P TR 2= 94F . 7E 19984 M ifE AU 5T e
(B0 ) 25, Mg os 4l 3 B dh e AL BRER A EAT AL E S i s B g a5 .
JEAS i B Haskell 2 1R 1Y 2505

Bruce: % % — 2 5% T 4] 2% Haskell 8y Z [ ¥E

Simon: HaskelllR RF% 89— &2, €L —TTRIOHER 200 EST, B—THEM—
MR ES, LR EZIRTRA G — LT EER—NEF DA Z R, Haskelll] R F],
CRAEA G — AN+ U RA TR0 B R RZ T 6 RATEE T 0420 R LA 5 A
IR, HaskellZ2— TR N M AE % 524935 5, XA A GEARBFE 2 %00 — 80,

ok, EsEA =+ 555, HaskellE kP2 E B R — R TG K, HARETETE

B RttX<5R LorraineMei(lorrainemei@gmail.com) EE BERNY
g
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AR B KIUFE 2 RARZ L (K S H) k%, mHaskellEiX 4 % 55 & BAF M 497 B
AN 4R EABE R B T Haskel'BHF 4675 6 RN ABR R A EAER . T8 AT H 7 X g T
Haskell s, 4 — 1T iR pA2E S . AR KITWIFALBHEHF R0 H N, LibARG ZARIRIES
AA R AT HHaskellA8g, &ABZ CATAA B A 3% K69 A T 425 3] 46 R a9 huh] .

Bruce: &= K€ — &7

Simon: BT i, THEHaskell P R AR FH . REKI| AR 2 L ERZAT .
BAEB L LAMAGIERARA T ZHEFBIERR. RBLFFORERELHEEA (T
AL ), AR IFZEBRBFXLEFHAS S I LER A7 AP HEHGUML: —
AT VL R R B RS K AR 09 3%iTE T,

IF— R34, Haskelltg A R ARAA R FFORINA, TEZRAARA LI HA
AR TS MARETAL, Haskell# s TR+ ERA TREAH RV ZAARENER T, 24
HERE FZHEANER  —FxFF0 % 5huh | 1R X A% GADT( Generalised algebraic datatype,
BRAREBAERLA ) AR KRR Feeee FMERERL P EZMT, BMNEEY REEGTE
AR EMTABE LA ZRFTHELE,

Bruce: i # it moB BT, RAE KR R

Simon: K 8-&—/~ #7898k A% (record system ), Haskell#i2 & & Li4odbfd £ 2 A R H
8, e mBAE—ANAREZL,

FALT— A FIF B R 45 (module system ), #F 52, & ABRES L A — MHaskell eLPZ H b
EAAN, il PEBMNEAK T FANE O] REZREEA, S+ EPHIEE 2K, Haskell
EH R ey EX ik,

Bruce: 7&SLPRF &, R L3 895 4 4 B Haskell B2 Jf 2 4 7

Simon: Haskell;Z —171 A B89 A 4255, X2 /AR, ERLEZ—-ARE, BAhE
EA CFFHEEB” (Killerapp ). ALt R, HATVEF T AL IHaskell A2 —FF 77 %, @id X Fr
EAATT VAt 4 R A Fe R F 09 7 Xk Mk B4, & — T Conal Elliotfs & 4 BB X 3 &
( functional reactive animation ) - @ BT 8 TAE, €ik&kIe—A~ “BFEAE” B R —A T AR 4L
KEFBAGE—E, BRI XATKNETARERG DL, E—MEIE (ZBAR ) H5F L,
Haskell o i % A X AT S5 Fm R AL B 8600 B, AR SRR G mART R T RO A
%, Jean-Marc Eber&y &R E = T 4T — NS B R R ERAITE T, TLEABHRETAEMN
RRAHENGY,

Fe 45/ F o Haskell 25 3 3 T — N304 R A B R, WILA B9 20745 5 P A 1 S 4 5] B R

A, VRA R I HIE FHaskell 2 A o —SEXERER S A AR T, NI ARG fiff ke — BL 15 PR
FIREUNIO | IRAS USSR AL BRA SC Y R) 8, ax SB ) AR (R FRAT TR A 25 2] — S R BIE . 7258 —
Kz B, F-APR2= 2T bF5Emonad .

835 EIXHMNZFETHA
TESE K, JAMTT A 1B s, FADT AR IR B ARAEA 5 HoAtids 35 h LR 2 AR
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EIZERIARNERIE . IREF] Tmap. JLARAS A Fold A M HiAth—28iE iz p Az pwi thiad s, -
HERE KBS R LN T X SepR g, TR T —2tE5 R, SR IRTEClojurei & 2]
HARLE

TESERL T R RE2E T G, A1 T REOTT RN E R —EB 028 XRHARBEFR
I R Tk, RN eRECK — 1 — IR IEZ 2SN RE (F (x,y) ) Feith &
WHEZ—NZE R (F O (y) )o FATT T 2IFEHaskell 1 BT A7 sRECHR AT LA AL, Xt
R T M T Haskel PR AL R RIS M EEZ 2S5 BN, BREF x y = x + yRIRAIZES T
(Num a) => a -> a -> a.

AT 222 T rREA A B pRE IR [RHEAE A 55— eRE A o S h X 125 T DA sy s,
P RS B

fehe, AL T MR, AT LoE SUR TR TCT5 9 R i pR %k, #0095 51 ks
MY T ELIEATAC PR o 38 5 SOFP 7 R T AR EE S 2B IR 37 51, I0H R & 51 13 8 — ke (i
ARSI 3 — B a1

836 FE_-_XBEJ

%
Q Al LUTIRAERAESIZR . 747 BRalocd i s
Q XIBIFRHF R T
fig

Q 45 kiksort, HZ—MIIRMEASHOFHR BI— A PRSI,

Q H5Kksort, #&Z—PIIRM—A BN SEOVNYREVEASEL, KRR B—4
gl

Q 45— MHaskell B, K745 B HARNECT . FAFHRNLIZLLS2, 345, 678. 99JE AUl
JFH AT ‘ﬁ@f

Q G5 —RE, ZREIEZ S8, TRRBIMGE R, BRI ITR ARG Z2E (E 2801
Yo, R, Jﬁg%ﬁl\* MEREL, RNy IFER, BN ICER IR 2E (E o AR TP
o IS AP PR T — IR [l — D Mx+y THIR, RS TCR AR RR 22 A 7Y
TEIERPS1,

O P i 1O FH BRSSP R, R — SRR [l — N EUE—2F . S5 5h— BRI Zf \n
HEENEE AT R AR

ISRARAM—LE A BRI AR, I — AR T R R o

Q 45— pRE TR E BRI R A 2L

Q Bl —MEER R EUFSI

Q MR S PR — DR PRI N 21T,

Q o BRI S

Q X BT, K R RO EIZEMAA , FEARREAT SO AR AT (R T 2E L ).
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84 FE=X: LRME

1E CEPREML) 1, SpockdiiA —FIERERIRE ST, MrT LA —Fp g hFR Ao R @& (mind
meld ) MIRESI 53N N 78 . Haskell B4 #1485 P ARAth A 15 Haskel iE 75 RIAA 7R X FhidE 42
X N, SHATRZ M ) e R BE S At R M R 5 . FER IR X 1iE S A, IR
TRZ5 5 X — DI Sk iR o Haskell 2 R 48 R 16 HLUJREA 25, & 0T DAEWT 3R 1Y
% RZHEERE, BIFANATRE TAE, BRAERTFE S, MR BT, fEaR AL th R 5L Aimi
BRI G R, 3R T IS B2 R G AR LA SE iR A

8.4.1 E5EH

Haskell (28 R G0 [ T 5 o RO — o B SCRPZEAUENT , PRHRT DU AR e 5Lz
WE I, el g, BT DRI P — SR AR A IR . RN, XEWRE
PRAT IR [RIAET7 2O o Rl — P B A I 30 FEART R, FRAT 127 B — S8R SC i ] 1O 748
L JE THATH AR,

1. BRER

TEFRAT R — T 2 H ATy 1R B Zrvid i — S BEACR I . {0, FTOT 0 6 2R BE B
gy

Prelude> :set +t

BAE, AT LI B EAE AR B RAUE R T H—2 55 a5 g kil
PreTude> 'c'
¥ C v

it :: Char

PreTude> "abc"

"abc"

it :: [Char]

Prelude> ['a', 'b', 'c']
"abc"

it :: [Char]

P & SR 2R R B fE i AR TR IR E, I HLVR AT DL e R A B A X T Haskell
Kl FATR—NEAERAL, FAFHRRE DT IEE . B IG5k FR T4 TC
REEE, X THaskell ki, X PIAIER A EARZ AR -

ﬁre]ude> "abc" == ['a', 'b', 'c']

rue
T S A Y S AR 2

Prelude> True
True

it :: Bool
Prelude> False
False

it :: Bool
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}m

BEHE X EBIIRAN 7 2], R SEREVL R AT B 3RAT] 1 i LSk AR — U)o 4 T ORGE L—2E3RATTH
CLAYZEAINE

2. ARFBEXER

FATAT LA i data ) S A O RBEE A, S S ny 2B s A A T — A R EE Y
fE%F, BN, BooleanZEAIn| LIXkEE X .

data Boolean = True | False

XAE LAY L JEBoolean U i—(H, B AETrue, E 24 EFalse, AT LI [FEEE
B EE A B RYZER, ZE T X A RAMEL G (suit) FIHAYH] (rank ) AYFR 5 REIE .

TERXAEFH, SuitHIRand#lR K R A 2 . AT G Y datatly i 1 — By H - H
TE R, R UG RN A

xMain> :load cards.hs

[1 of 1] Compiling Main ( cards.hs, interpreted )
Ok, modules loaded: Main.

xMain> Hearts

<interactive>:1:0:
No instance for (Show Suit)
arising from a use of “print’' at <interactive>:1:0-5

WEF, %R T AF A7 Haskell S rFf 1420 G 20 B S6(l, (HADFARE TR . A —
PSR R A SCRIR PR T %, RIS TS [ SCRBIR, #5248 R showrki B, 1R T il
X

———— e~ e et e e = T N

data Rank = Ten | Jack | Queen | K1ng | Ace deriving (Show)
type Card = (Rank, Suit)
type Hand = [Card]
W, RMMARGEIN T 254, CarditH rankflsuitZH Y 7c4, Hand/&—card?
Foo FRATAT LU sk LEAS ARG 1 —LE 7 pR % .
alue :: Rank -> Integer m
alue Ten = 1
alue Jack =
alue Queen = 3
alue King =

alue Ace = 5
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cardvalue :: Card -> Integer
cardvalue (rank, suit) = value rank

XHEAT] cardiipkut, FATHE A cards IR . XARFE R, FEASPR FIH- A RAA
YERT . FRATRET e ST — A SOMER R gL, 5Tk L b— 11T cardvalue ) %L
T TR KA PRI S -

xMain> :Toad cards-with-show.hs

[1 of 1] Compiling Main ( cards-with-show.hs, interpreted )

Ok, modules loaded: Main.

*Main> cardValue (Ten, Hearts)

1

FATIETER F— A2 A € CRBIITA . B R G A TR AR I, X RE
— R A G SR AT

3. BUEET

RS, PRILE) R —SE B . BT TR A B PR

backwards [] = []
backwards (h:t) = backwards t ++ [h]

A LU A BRECE N — 28, 5T XA

backwards :: Hand -> Hand

OB PR il backwards PR H BEH T — R85, Blcard?) 36, AT E IEAN A2 F i iX
A PREY

backwards :: [a] -> [a]

backwards [] = []

backwards (h:t) = backwards t ++ [h]

BUAE, XAPRBUEZAEN . [@li8E SRR DMEH— s BB RS . X R ]
PAE L — M EZHA I a5 2 S HOFIR R R R A SR A s R BN (] -> [al
Pl T — AT T B E SR R o 18 133 A7 W R IR0 AR A A — A B R )
F, XAPRECK IR MRS 3 . BETEHaskel AT /2405 15 S SRR DR R

TR E D BRI TRl — 235260, TR b MR TR 4
i =JCH

FEE W ZEMFRATTE 2 T data Triplet ao FEXDSEHIN, a— AR, BIE, (T
A ARRZE A TR A ) = e B A K A Triplet a. H— T
«Main> :load triplet.hs
[1 of 1] Compiling Main ( triplet.hs, interpreted )
k, modules loaded: Main.
*Main> :t Trio 'a' 'b' 'c'

rio 'a' 'b' 'c' :: Triplet Char
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bl

AT B E R Triol 8 T —=Jcdl. £ F—1h, RATRATHEEIR A . 3
FRAFE, XPMERETriplet a, sF HHAKLE ETriplet Char, &0 LUK EEM—
MUTriplet a S HIREL. RO T — 708 W 2RI, T THGRAEA =AU AR
HITE

4. B)A%ER

PRATT LAE SCRTR ARG, filtn, 28— (tree ). RATLAHZA =20 X, Aid7E
TR, EERTEME 75 L A, AN, HARMIYIER . AT MR R IR
FEIRIXRRA -

ATE ST =AY AR Tree PRI E AR ChiTdrenfiiLeaf, K ENTHE—RAR
AR, W R -

Prelude> :1oad tree.hs

El of 1] Compiling Main ( tree.hs, interpreted )
k, modules loaded: Main.

xMain> let leaf = Leaf 1

*Main> Teaf

Leaf 1

B\, WE—REA AR HXAET RS — . B EAS Leaf Ry
— TAESU R A RAVFE R B o FRATAT LI AR VT e g5 R AR 43, A% T TR
kMain> let (Leaf value) = Tleaf

wMain> value
il

FET R — LT R

kMain> Children[Leaf 1, Leaf 2]

Children [Leaf 1,Leaf 2]

xMain> Tet tree = Children[Leaf 1, Children [Leaf 2, Leaf 3]]

xMain> tree
Children [Leaf 1,Children [Leaf 2,Leaf 3]]

B T —RRAE AT (children ) R, BEATREE—D0ET BTk, MWET
— BTN S BIR, PRANSTT R A BRI A — R AR . FRATTRT LA A FH AR DT L AR
BB A, AT DAMIR LA BT A = e o XA e SOZBIEAY, BrLART RhdE st T et AiECIL Bl 7E
JIr AT B SR 2 R SRR
Main> let (Children ch) = tree
«Main> ch
[Leaf 1,Children [Leaf 2,Leaf 3]]
Main> let (fst:tail) = ch

x«Main> fst
Leaf 1
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FATAT LG M A 2B RGBT R, RSB I S8 i T AR e 28l . X st
RIS AR AT AR — LRI R GETTH , A MARRADFTEGAILES , A7 I X SERA M Tt 2
{EAFHY o AR, ZRIUZRGEn] DL R BB I )44 E R Bk i e b o BETORE —1
T E —PRBR 1 R -

depth (Leaf ) =1

depth (Children ¢) = 1 + maximum (map depth c)

BRI S — AR B, AR e — e, IRATIEH TN R4, BT EEER
&L,

BRI A Le E 2%, AR AEChi 1dren 3 fTdepth, IBA% fEmaximum (map depth c)
ANt eR%maxd mumiHE H— DN EEH P ER KR TR . RE L FE FImap depth 235 —4
H TR TR TR BEAE T U 91 36 . 73X B, R AT LU B Haskel L2 e fiff FHESCHR A8 w3 Bh 3
TR VERC 58 T AR BT s 2R R A B E5 A 1Y o

5. %

FIHBENIE, JATC &) TRIARG, Hil 1 e —LeguluE nfr TAER . 0T T
FEE SCREI S &, IF BT TR, X SRR AENS i SCRCR R 7 4 i SE R 28 R Y
PRAC. Haskellib A7 — N 5RBIACH B2 S, W H 2 — P EERAME, XSy %
(class), Aidigida, KA LEWE, LB A AT Z gt iyl 28, 7EHaskellfr, 28
AT LIRS 4 ) 22 S e 3

fian , RICERE A R AEAR N, ABATA] DA PN ECE AT E—E2 . Haskel f 28 IR XA H
. HARHbIE, 25 SCTMRLEHRVE AT ATERRSEA A B AT . AT ME BB VR —1>Clojure L.

B TAER . REEHE T —SE B84 o WUREA SRR T A e, IR AR EAER
AI—AS2fl . BN, 7EHaskellbifi A — >4 HEQIZS,

TR E L

class Eq a where

(==), (/=) :: a -> a -> Bool

--(==) & (
X /=y = not (x == y)
X == = not (X /=vY)

X, R — AR ==t 3 /=, IBATREQ— L0, VRULTT LAAE E —SERE A
SEH. BRI AN, SRS H e ST IR A R, A R R SR e

RS TRk, I HE st ARG R B —FE, f1an, 2ENum$ifG F35Fractional fll
Real, [K[8-191Jf&/R T Haskell98hyif H fiw BB (1) —LER (L LILE M I, oM, X BB SLfFE s
A, ARBAERTS

BRttX<& LorraineMei(lorrainemei@gmail.com) 5 BEEHRiY
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Kl8-1 EEAYHaskellZ&

8.4.2 monad

A MR E S XA AIRZIE, 45 A Semonadi H7 . Ll —2e222] )5, KT
FIXAMESBA IR 2ME, EX—, BB A VR T Emonad RN . BTk, IRINTEHE
F|— 245 ANk monad ) = 2 IR . e, RN H—LEimdE, e IROZ T LB IE
v monad & 4nfl TAERY

FAMKEE T UAR RIS B BRIE K A O PEA% . FR7EHaskell Wiki ™ I st —2e 5 A 6179 HL
“Understanding monad” ® (Hfgmonad) X4~V T A —e S A UFB 1o it BEAE T 4T Hh
FRfFEmonad i] LMEEAT4 , AR EE AT AN [F] YR AL Hh 5] 52— 267 X Monad i i+ .

1. B1F5: IBEEAYESR

Hetn, RHENE— B EHIE T —E R s T, TR T —AN e A — e
7l HEdEE (stagger ) HA€ (crawl), MEEMETH. —UCGEMLE, €%, fFEmAS
WEHET T, RHR SR E—R, Hrhvi i S i A Ess, R ER:

ef treasure_map(v)
v = stagger(v)

D http://www.haskell.org/tutorial/monads.html, ——JF 31
) http://en.wikibooks.org/wiki/Haskell/Understanding_monads, ——J45F
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v = stagger(v)
v = crawl(v)
return( v )

nd

TEtreasure_mappR B HL, FRATHH T2 REL, X ELpREE S i AR S——BN R shp i
o DX HL AR EUE T R B T T AR IR o FRATTAT LA FH pR S i O v X A [l i, 8 T
-

[

treasureMap d =
crawl (
stagger (
stagger d))

PRu] LU B s 5 SRR RARA T, AT 16201/ Ecrawl | stagger Fistagger, 1fiiA
Jestagger . staggerAlicrawl, 11 HLiX $E 250 & 19 AL EABARGNE . FeATR5 2 —FhaT LUK — 26 R i
S I — R A RS . FATTAT LU et Rab A AR

TetTreasureMap (v, d) = let dl = stagger d

d2 = stagger dl1
d3 = crawl d2
in d3

Haskelln] LUK 1et#ih X AR IcAE—ike, JF HA A nifmFon i a e, IRT LA B AR
ARSI LT 55— —FE, PSIHIGEAE R T AR AR A, B LR X 2 sl
HRRNZTELR Y . AT E K stagger (crawl () Ffblistagger (x) - crawl(x), HHr-&
— M RBA A . X & —monad.

M, —A-monadibFRAT T LA LL—Fp HLAT R JE M U4l A R gL FEHaskell, FRATTHEE
monad i T2 R . 15, AHEURIOXFEMSEIRME, ALk EENmBEIET T, SE A
ISR, sRBOV IR FAH R OSSR, 1ORRAN, (I RAR B R B T — A SCF N 2 IR S
GG

FIRE, BT TIRE, QRTINS 28 A MBS 4 () A A At TARAHRAF . monad iR 14
RBEAIFEFIRZS . Haskell B4 T —Fh gk A doi vk is 181 S i S XS U A2 . doiBiik:
T AERHKHfimonad.

e, — LR B AV DR AR R SIS 7E s BG40 38, R R [l 25 SR Y 2 AR AR
i PRE LT 5 A AN A, Haskel B2 44 T Maybe monad R ffpix A a1, LEFRATHIRAIZ I — FIE,

2. monad®&y4A X

FEFEARG E, — P monadfl & LT = AN FEA AL RG5> -

Q — T EAENE LR E R . XA LUE R BA R AR 5 | 5 RS S —A>
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AT DAFRFAE X S . FRATTIE XA 38 R R — R, URIEER ) 75 S Al A0 2
monad T (5 455 AN [R] A ]
O — A AreturnBREL, BRI TTR— D REEIERIFA S A . MEElHE]doid 5
W, XMBFEAENL, ieE, returnff k%t Fmonad 1,
O —N% K>>=Ibindei%k, B IT4AREURE . FA T Fbind K pRE R I E —i .
JIr A monad &R FE 24 2 =], X R ST HHAA—T, XFE A monadm, KASpREF
FBEEAMEXIM 7
Q R 12 e 0% 1l F 25 70 K i 25 ) monad , 1% monad 1J L 5 54N ] DL A {8 A4 25 0 — ]
TAE;
Q YRALZAESEA AR BT T XMESH T Af#4L; (monad >>= return = monad) .
O HREGE RENZ SIF AT BEAMREINER. (h>>= ) >>= g = m >>= (\x
-> f x >>=09)) .
BATASAESC LR AL 3% i), XN A E A EATT SRR 28 G B o
o WSRARE AR ARG, 152 WIRAIREE TSR,
FISAHAE SR T, F R E— R A monad, FoATH MK ITF IR EE—AS, £ Rk,
P44 FH— 2645 F A monad sk 45 X A~/
3. M&AgE— 1 monad
BATTF BB — RV — 2T & %5 . monadff HA — AN BRBCRI—ME . 1R R X EE

stagger (Position d) = Position (d + 2)
crawl (Position d) = Position (d + 1)

rtn x = x
X >>==f = f x

monadf =N FEE A ICE, HIFRAIZEE . returnfilbind ., 3X-monad ] A& i T2 T
KA — /M4 data Position t = Position thlffj BARAIMIE#E . T ME— RO Rl 2L
TFALRRARIENGE ST — P IEARZEA , SRI5, FRATTTE 2R Hreturniols sREUGE— R i ok
A Tmonad R #j R, FrMUAFIR Flmonad F 0, i (rtn x = )R SHEM 7%, &5,
TATTFE RV A R bind . X BLAYbindFR A >>==, I H¥5 e X REEJH Smonad (x
>>== f = £ x)PHEAICHRE, FRATH FH>>==HlrtnB{C>>=Flreturnli B 1k 5 Haskell 4 &
Hymonad PR R A= P28 .

ER, FAMFEES T staggerflcrawl, FH FH & L monad Bt T FRalipf #6 %, &
T hgsX i monaditH— T o ik, BATHRE] T —Felim S5O & 10EE . BRI E
FEIRAG -

B R#tX &R LorraineMei(lorrainemei@gmail.com) £ E&ERRiR
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reasureMap pos = pos >>==
stagger >>==
stagger >>==
crawl >>==
rtn

I BE TEANFA T B B T A -

*Main> treasureMap (Position 0)
Position 5

4. monadfidoic =

XFPETR BRI —2E | ORI AR ] LIAR 25 5 ARG 2| — e n] ik — 25 b & B 1R 7E B . Haskell
A doiB A A R R MG N Y o JCHRAE R YLOMMIERT , dotE L RES IR . 76 i
e, FRAEH doid 5 I Fas il 5 32 B —A 7 32 A T S0 RO ok

e v e e S e
Tine <- getline ;
let { backwards = reverse Tine } ;
return ("Hello. Your name backwards is " ++ backwards)

HE, BRI — w0 BTk, ROV AIR A doic 23845 1455 monad i if
TERE . XA G R EAR A RS M 22U, A BAT5EPR LR AE(d fimonad ., ARN %
Tt SETE R

IAE ] <-o TEGHCIH, AR 73 SR AR TR T IF BTG 56 do Rk A et Rk A
RS o WA 2N, ROz A TSR A (R s b BUE, /RZTR 24 fimonad
LR DI REARM H returnf AL T, BORE— 3R MIE ALK — > doifiik il LAHESZ iy 55 1B X
LA AT AL — DRSS A 2208 S, Ak e I monad k4 B IR AL .. A 110
EAERREL R Bk ok, JF Has kT DL H dofAH i 19 511/0 monadifi 3

5 FEIBYITE R

T >monad#8 A — > S THRAH Y SRING o FoATTHE IR )16 s 1) 1) b T4 B 03 (identity )
monad FUE i A BIATE B2 o FRAME B8 — M E R S M O P RE PP 4548 . B FRATTR
BII—DHIFIE, XAFFEEET R A, — PR E—Pmonad, HreturnFibind
(>>=) PRELAE LU

instance Monad [] where

m>>=f = concatMap f m
return x = [x]

MIE— T, monadfs ZHEAZAR M — DRI RS, BFE—MHTEERE N returny
B S — T Mbind 777k . monad/&— N3, [T Bk, MImiias T dEds .
TRFATF I returnif) 025 45 1 BRBL

XHFFFE, FATESNF P RS dE sl . BRI TAREL, bind%Eh x5 i AN T E
FHEREL, RT3 BIR S Bk e — . concatMimapZe s N TE8), XSl 7 —4>af DLy fg
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b

i R s 52 X P A S ) PR, (B AT DL R B b (S F concat (map £ m)SRAZER,
T fEH1F2monad SEFR A AR, B — T T Hdoid 5 LS
Fain> let cartesian (xs,ys) = do x <- Xs; y <- ys; return (x,y)
[

ain> cartesian ([1..2], [3..4])
(1,3),01,4,02,3),2,81]

FAE FHdoid 5 Fimonad B T —/M A BLpR AL, MBI ERxs i 2x, MWFEysHiGdly, RkiG
REXAY ARG . SERL B TARG, S a iy SR A AR R T

Clucih — WU A~ L@ osr v g sy~ L@ oerowod e~
let { password = [x, vy, z] } ;
if attempt password
then return (password, True)
else return (password, False)

L &4 = w J

attempt pw = if pw == "cab” then True else False

XHL, FRAME S EKmonad 41 T IFA T REMAE G . TEREAEXD EFSCHE, x <- [1st]
1 e AR IR IstIP It ERX" . KA TikHaskel i 58 iU A HMER) TAE, M, /R%
B ORI R, AR gD Bl attempt R 8D 1T A ZFRITHEAY RS FT LU T
RIS FAE AR, A XA AR T 7ES R monad ¥ 5 Y5 s

6. Maybe Monad

FHFCAIE, FACEER T S rmonad g FEmonad, HEid/5#, AT f#EImonadi SEms
RSN EERIR, AN, FAITRE BMaybe monad, FAI {6 FixX > monadfif th—
AN DL 2 AR ). — S pRRCTT BE 23R [RI R ML, AR FT RE 2 A B FRAT TR VR 5C T 808ka P M £ 5 T
BTN, AN HAD S AR B A AP RIS 2SR AR I S, 5 B — 747 BRI PR M 45 £ R
PRIE)F o AR AR R AATE, IR AR ISR — ey, A A AFARR ],

FERX AT AP B 2 Z WRERAY . X 2R U, BB — BT M T sk g, VRAEAS:
FIHTMLBL, XA URYIESC (body ) LSIE SO —BeNES , NZ S BA W pREUE: 24 1Y R AR -

aragraph XmiDoc -> Xml1Doc

ody XmlDoc -> XmlDoc

tml XmlDoc -> XmlDoc m

BT ST TR R
paragraph body (html doc)

[a]8J&, paragraph. bodylk JZhtm1 BREGERA AT REC L, T AT 22 3 F5—FP 1] 58 /& Nothing
RUZEAY . Haskell LA XFEAYZERY, FR-~MJust, Just xif LIf2ENothT ngml 25T T il — L8
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relude> Just "some string"
ust "some string”

relude> Just Nothing

ust Nothing

PRAT LA A VE R 25 BR Just, MIRIFATHYE 7, paragraph. bodyFlhtml SCRY#HRA] LA
iR [AJust Xm1Doc, #RJ5, VRATLAMEH i Haskellftcasei®f) ( SErlangfcaseif /T AL ) Fifk
AVCECAF RN U —LE -7

ase (html doc) of
Nothing -> Nothing
Just x -> case body x of
Nothing -> Nothing
Just y -> paragraph 2 y

XAEERRATCES N R, B E—THRNTE T iEX R iDparagraph 2 body (html doc).
KATE IFFE A EMaybe monad,

i f&Maybe monadff)iE X :

data Maybe a = Nothing | Just a

instance Monad Maybe where

return = Just
Nothing >>= f = Nothing
(Just x) >>= f = f x

BATOBER AR — ARG 5, BiMaybe a. iXAN2RAIAT LI AI3ENothingsi # Just a.

returnfR%5), B RS T JustZ45 R, bindRE Y . % FNothing, &k [A—/~i& [l
S5RNNothing %, X T Just x, BRI — R [EIZE R Ry x i skigl . PIFARAT LA returnty
o BTE, PRAT LUK X SE A R E— i -

Just someWebPage >>= html >>= body >>= paragraph >>= return

XA, FATHIAT DLKRX ST R e SE A A TE—E 1o B LAEHREF, Fohmonad2s i 57 sk
Tt 2B Y R

843 FE=XHENZFATHA

TEATT, 1520 1T =BG RS . HaskellZE8Y | 2R LA lemonad., FATTAEEITTAR,
2] T B R | By el | A R L R AT, R ORI 252 TP
FIE RIS, JAT 128 T — ARG, (2R ST MAE ORGSR se i . FAi1=A5] 1
SRR, R B ST E S

BTk, TR a®rh T X monadiyif i, T Haskell2— 14l AR 5
Pt L EARMERR 15 i sUXUAR Y AL B Y R s A7 IR A BRI RIS, Haskell 9314 HSEmonad
KDL PR, monadfE— 2RI A%, BEALHE T — L8 TR A pR B R I E — Y bR
Bo ART LR HIAS R 26 B A fR i monad 4 G 7E—ifL ,  DASCRF Z AR RIS Hems . JAT1fdi A
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monad R L T —FPE N A SR A A RS FIAL BRZ R o] 6B A 77 o
8.44 FE=XKB3
£
O —2f Semonad iYL .
Q 2 H—/~HaskellF*monad# %1 3% .
1
O 95— R, ZeREH FiMaybe monad & $k— MBI R, W5 — I HBIE, %GR
A LA 2 BAL A RS 32, {8 FiMaybe monadfé 2 — 8 key X 17 1) 22 4 5051 & v (1)
ﬁ%o
QO FHaskellZ/R— e (Maze ), VREEFE— 1 "MazeZ&A | —A~NodeZSHI L) K — ik [1]
ZEFEMAARTT BB PREL, XA VI B — AR HA AT S A D 5
Q {8 F—51 F2monad i Pk B 7] 51
O 7EIR R BEE T il — P monad (2 JLRuby R YA Smonad iy SCE #2517 ),

8.5 #ITHk

FEARBRFTAIET T, Haskel JEME—— A~ Z 0 SOIETE 7 o A HA TEHENLE Y 4l bR 4L
HFRE T HsEm Gy K, —AZ RS SO A — AT S AR, oIV s
A RREOE S RS0 R R FARIIFE AT 2, Haskell R #EA: , A ORRASTEL9904E & A, AP
A T F M X — E K 24

Haskell Sz 34 R RS T AR, GdE80 3R . IE T 0Rms . 0 FH sR BT HLAE
INRE T, Haskell RELRRR UL —A~ZS40, IR AR 2 S50

HaskellZE 7 R4 7E S A2 4 Fl R 3G 2 [ 4RAIE T RAF AT o 58 4 2 A IBIR R 48 F
FE U GE A SCRFE AR ) SRR T 5 S 8%, BR T 7ErREH IHERTY, Haskell
FERF B2 T2 pagn Ty, i HL2EH R GE3A T LARG 1EFH P 7= A 4 R R iR

AVl A 20 R Bl B 5 —FF , HaskellJTF & & 7EAN B 4 20 RUS A2 7 il B RUIRS B 20
FHOIE, RO Z—TPki . ianyE, HaskellJT & # 1 LT monadff i 26 ]a] 5, monad
SRR — AN, 58 SRR R B ME R s R L ) S AR PR, TR B e
FARAEAR R A TR RS, XL R BTV DU R monad LAAT i ) 5 =X AR I HE — i . Haskel 143t
doifiid:, XA SCREA —E AR a4 XS TE T

8.5.1 &ML

H1 T Haskel bR 1 T 92 28R B0k, BoA AR Z 05, AU EAA 2 Z A+ W 4k
A TE—ARULHINE

(D http://moonbase.rydia.net/mental/writings/programming/monads-in-ruby/00introduction.html, —— &3
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1. £RRG%

WARAR VR AEA (WIFURATREAN B ), MR85 Haskelli 2R R 58, B©HZEE, #
Z RIS o XA RG] LAHS B FRA TR G B DLARR , JF ELik B8 WAE R 0T DATE S 1R By Beptmi gk ini
ARIBATH B ANad % 4k HORRR R G i — 8B /e -

i Haskel 2SR i B 5 | 7 A3t sl , ol LA (B8 A7 S5 2 R SE B B — ik . Rl LA
MEKTF U B — AN Y (R G 2 A2, VR AT DL AT F i SO AR 42 2R 26
AUFNZE, Eaimonad, A T2&, HE SLHBZRAIRT LIA LA B HaskellBRHEFE

2. kM A

Haskellii 5 AT RESF-F- T8 3R K . MM 2 Xk, B 9Aa FI T3 e 3k 3 K et &
FIFTAT ZR Y o Sk BEME S AL T i 32 5 A PR BRI BE A K A TR T R B A AT o IR &iA
P B F T2 ) BR2E A v  BE F R 0T 220k R DR 2 pR A 25E 28 i
JA2E RS AR T, R AN F] L Haskell B 38 K 1 AT MR BFIE S 1, I IR T 51y
— ISR L

3. RIRRB R AE T

4l A SRR AR T DL MARAR I AR e i L) X, B B AT TH B gy 78 2L P14
AR 20, Al R B ARTE S TR nT LUK - 08 . 282 MATRI S A, PRBCER 2R 9]
AAFZESR, XA BB S AR E N S . AR, VR0 DAIER R R i 255 1
PRt mT LBEG R 22 DR RIE T R BRI sM B 2R g, s IR I T S
T4

4. TEMERLE

R UTET, PR BN REE 5 e Bl B R (R I 1S M T AL (it — B A B 1
BORS , VREJE AT LA R B R, IR H S RSN —FoRms At RS 1T R RHE 4
HRARAST T A —/INER o

5 FAEHF

— BB AR BIE T i Pascal K TA AR L, IE52 35 TAEAARIRES T HAF5E 1
i, VE N PRECE g TR R R I B HATE S, Haskel HREed M K, BRERAZE L E—ITE
MR T, (AR EJE T LUAZ I — ey B B e i — S 20 T4

852 ARz

BIEAT A Ak, BB 0T LASE RS 5 I A A 55 o Haskell B9 P34 EL AR H-di A7 HAS 1Y
— T

1. RBEE R RE

VER—I 20U, Haskellf@fit T —284phb , i Rl Sk — 28 EAR SR S0
PRATREC 20 R H 1 monad e e A 45 58 T il & Y i Ja — B AR — 17, IR BT 4%
o XLEHE A F R IRE I ZOR . A AT i monadfi 1 —SeqE HA I 75 Hh A RGO AL iE
M, NS A USRI . AR FRI/OFE F R A FUIR et VR 4k BIE R B BIE R 51 %
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PRAL TZANRICHAD RS S I L3, X EIRE R E R — T, FkHaskellFH—EE R
FE AR R T, (H[RA et — e PR G A N T

FEE 1) KRS BRI AR RIS AY A i — A A AT R T, B 5 & TAEIHR AT
PRBC AR 5 AN IS A VOB SEFAAAT 55 o 7 A AR i R 4l i P B 76 53 A — A N B R A
SRR M Z b o

2. #[X

UL Z Y, VR AR BScalafHaskell TR 5 L IR 2 4k o BRI E ERE 5 IS A Y, (0
P DARAS - B R RI 74, Scalaf)— Y& T2 Wp, 1MiHaskell i —VI#RC T4 . 8
SEH Y, ScalafE WA BT BEE LS| T e Haskell BE e iAt X . BRAR TGI8 o g at: IX 1 R /N ok
i S B, (RSB RIS A RO B SRR, T HAA T P ] LRIt 2
BAIL A A X IR

3. FEI M

monad -3 Haskell HF ME— 2% ] i B2 8¢ v (A & o M AL TR S BE T— 1R
W REFSEARREEA SHALRYZAL, I H TR R R ECR F 2RI ARl
AIRESEAEAFAY, (AR — P W HLE R i AR Y 51, X FEVRA A Pl 7E Haskell
L ARAG R

853 mEE*%

FEARA AN AR TR FE 5, Haskel 2 ME# 1015 5 o U SUAE monad AT 4
F4¢ bilkee o EAE 1 orBE, Aid— B ER T Hh— S S, FEERESITZE,
B T RAEE B PR R R S o SR TR Lmonad i I IUHE, B —K, e
HRARB R XA P REENIEE.

Haskellid$73 1835 73 4h— A, HITERY AR PRI AR SCTERRRE 252 m T X 4 A2 AU IA AL
AR R B PR AR BORS 22 A Haskel IR JASVF 2010 2250
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WWE IR LIURISERL T 2L s 5 1] o BOFRIER Irifs, SRR sEs
P L FH A S, BRI, MRSERRNGE , Rii, ABSHEWEANT. A
P B TE R AR A AR R REAR AR o AR, AR S 0D AR R 3 o A ol —— Rl
AR Z AR PERITH A — B, BTSRRI R i 2 h o 5 HAOR A
L, ANV ASURAL T A AR T, A S PLEE . BREE ORI, Hefih & Fh gt i
FRIHLE AR AT o ARIEAYFR, WUar R IR R RO AR, A T /ML, B A —
FKHEBE, WIEERELERTRT KA,

EEFR AT, IHR A C A, A TG E A R 21 . RubyfEfFrir, i
FE AL . AR R, FWBIRAKHA, 2UCHRubyREMR—VIRL, B R
ANEHES R A FRARKE , XS Mg ETH LA AT A LA K 2 B AR ) ST 5
AT R R, ST, EATREAR A

9.1 #“miFtREl

PR A RIS O BNS . BT A HIRATR I, RART206, A Sh — L g f AR 76
PSR, [EAHFR NI A BRI 2 )L, o2 M BasicHIFortraniX ALt FE R IE 2Ry, 3 1T K2,
Witz > Pascal, A T45MLgFERE AR, HAIBMZ)G, FRITIHHACHCH4E rill ik
F, ZJ5, XHEIAR T Java, kkFE—, FRESHE T 1 X R gt i A, TR —+2£
A, B R X X PR AR A . ARRHES A8, BRARE DL BRIl Bl A28 55 A LFh
ALY W RN YRR

R, RERPEERL R, (HENMEARERE . EEEENRENR, iz
Ib— R ARFE, FURE, BB AR HC R AR B BRI RIE . SR & 58 A CIELE
SRR AR OGS, NG T, XA RAAEHE S . IR, AR AT S g R AT
FE— U 3 R AR T R R T ] o ARy, WA S ET Ty Ia & R, RV S AR I 45 5,
A7 MOl 22 B P MR € G & e R AT T . FEIRATE R, ABEYEE] Tkt
YRR
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9.1.1 MEMEX%& (Ruby. Scala)

W4, T X R ICEEE e A g AR A, T Java E 2 [ X R IE S A0 XA A
A= RFEEA, B2 4RMEE, dideEIRuby, FRATHGE TH4EM FEM, B
SO G RE SO IMBEFP SRR ZY | THEARE X G SRR i e 2880 . JRATT 13, @i/ Chs
He, RubygEsSEIl— 2L pR g e AL

ScalalFlFEHEE 1T [ X G g FEin il A B SRR A, SR, DOH A A A
FFEACELRE, itk tlavafdlitie 2. 8 RERNX —FEE, Scalan] M 4R HIETE AL
PR 22 ik, H S AR RIS RS AR BB AR T, Scalakt &= HERuby—% .

X TEFIAEE ) I T2 a2 . i B FlavaX BEf FiET , e TEMY
FREET VOIS [FEE, m X gaE 5 WA A DAER . X fh g i A —— R ANE
IERHPZ—,

9.1.2 JREI%mIE (lo)

RS, B A R W RIS B — TR . R0, —H e LS Y
DAEAR RS B AG , DHIFRA TP SRS 35 1 — o S i S AR LAY 20 o AL P2 25
BEEE S AN, TERBE ST, A RS E R gesifl, Horp, Bsesefi g kel seit, wI e
HoAt RSB SRR S SR i b1 45 JavaScriptfillo, BT IBEARIEY TRIER, XA
SRHIFIARE S, Hil W RahARANE T, WIEMIATT & . BT &, JCHAE P S E 207
R

IR IoPI 7R AR RS, BV R SR SR A Y, (ECA AR 2 RAF IR /NS | T, dIRIRE
AEZEAR 138 K. M AALI00 = MR T4 MR IR, WA e, 215 A
CHIDSL, (HIEAf, B gREAFE A il R,

9.1.3 #HR-1ZBig4HmIE (Prolog)

Prologtt & F—A% TN - B GmEENIE S X%, TAVHPrologmE &M, =N
Tffpe—/ NI, BRI, FRPEIX — /N R AR A ) R AR At faf S b idd, a2 fn] R JE
AT J0 R B L — LB B 2, RIS HERT LA Prologei H sk 2 [l iy g o

BRI A MR, IRATHERE U —/ DB S, S A5 5 5 4 24 TS A e
FIWE, X—IBES RIS T2 SR ECEE MM, iz scm sl . AR TR,
1EHAWE T anCHJava i, Ay —BeDRE A2 SR A0 5 |2 kA1, Prologid J&Erlang i) R 5 .
UiF|Erlang, Bk A FARBANHN 5 —RIE S K.

9.1.4 EHK#HX %2 (Scala. Erlang. Clojure. Haskell)

PRAGRGR RV RA B PIR AR . RORTE R BGUEF HL, ARHERTIE—, ARt
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ZeAal, (EATRR & A — A pREGUREFP i B s B 8, IR — A~ pR L, AR 2R (91
FEAYZER, RnTReusk e mIfE I, BLE AR . BT USRSk, JralnT IR 2,

REZ& TRE], eRBERRRETE 05 HO a3 508 5 A R FRIARE T . JHENS A
FHECTH )0 RE RIS, FROIENTHDR R TR 2. A4 T mbrsRsL, i
AT ALK R AMES, MIXLEMES:, 7T [ X RIE S P RXERS— LAY . &A1 EHaskel DI — 5
R, PRGN AEIE R R 2 AN R R PE B o % pREGUIE FoR UG, kS B A R i o) DL
PLH, XBEMIF ARG FIT . — Bl ASRASH S 2 i, VF2AL5ERIF K IR i 7]
MifE 1 o

9.1.5 SeBEitZiK

MR Tl LG 2 HREEES kg, IBAA LA IMRES, (REEAT LIRS
OOPHAYL, AT LATEFRAL A IR AN itk SR mes .

TAIEX LT ES L T AL, (B IRE] Tk s HAskL iES, AR
TR (HERBLTE O 2 AR TE 5 WAL T — N IERA ARPTLIE 3] = A R R Ay Al
W2 B, W Scalaili s, HEEL R AIEILAL . Scalaf i bt Al LA e 8 A4 R B0 KUK 5 L 1 i) o
SFEY , ScalaiX [ 115 5 SARA BT, w2 W Fh 4 F Y AP F-4 . Clojurest [ i T 23RO & -
Clojuref @ fEIVMZ |, BRI FIFRIT A B He(l T Javax 4 . {HClojurelfHiLE N OOP I FE 4L 1
ATCEEHARABG, Wik, SScalaAE Y2, ClojureifiitClojure-Java . #:4E ( Clojure-Java
Interop ) Z=F HJavaB AL I A HESR , ALY RJavaiti 5 4< & . Haskell FErlang2: A~ 25
MRS o WEM UL, ENTFEEMDE R LA X w28 LA, YREEAT LAIR]
AR FPIRRSERY ] DARI o) XS AR, 8 0] IS D4k B——Se & m X 2%, DA
TRIESE AU FFOOPYL Y . X = 25 PR AT AR+

TSR AR BN FET , VREBRE LB I T i i i i 2e 88 . 1E A Y Javalt & 4,
BAEA AR E LT, RPEHRIR X FEATTI A AR “SCH” 3 “BECE”, &
BB AL RE IR, . SEiE S, K R Springix 2K FHELE , WRERFIE & NSOk e KA ]
At e p a8, WA AL, AR TSR EE T, TR Ebmbmn T ; Rz
UL SR, FRAGKUERBAT I T4z, PAE R Javaf 5 D1 AN 28 AT AREE—JC AT
fEA=2E], [ iMartin OderskyFlIRich HickeyiX #EAY A HTRATHRAE T v HAth e 5, X SbE A
IHE SRS 5 /KA R, tidie Javasi RWTE: | sl i i

9.2 H%

ARSI B T, AR B R S A s AL B S I 5 AR N AR AR . AR5 4R X
SeIh T, TEARPIT R B0 B A AR, EAEIRE, BT R. TR TR
Bk Z i UL X 45 7k
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9.2.1 #=HIRAI RS

45Nk, RFIARITHE iR i WL R PR o 1 [i) X G e 2 BRI IR AT
AR HERFIERXRWANER, BFRS LR R 2N AR R, 22
P2 i BME LA

PREC R RETh 5 RGN T — SR EEE RN, PRGN T 4548 . 2R il K (Rl — R R A A R 2
Ao ARHOERIRMERY . TR TRIET, e 20 EA— Ul S RIME RN A 2t B2 Bk . 98
7, FATE WLE T FEA G 2 S ) —LET) ST EOAR . T, FRATHORAF4IE B X LR

9.2.2 lo. Erlang #0 Scala ##9 actor

T IR G JE e, actor ) IERRIGLAN— o "EARIBNRTR N B &t B3R5 K A i 1t ) e
15, B HEA N AR A Z R B2, HLAEactorffiA— MR BAS . ErlangFiScalaif &
i FIRECITE, %A% HER AT R TICRS, SRS RS ST BT, 7Esi6®, FRAT12 T
DRG0, RUIII T ARPEHERE . 215, FRAHEI T 756 =A%

% send a number, 1-6
Toop(D ->
receive
3 -> do:format("bang.~n"), exit({roulette,die,at,erlang:time()});
_ => do:format("click~n"), Toop()

end.
WIa, BAVESI— D iEfEGun, JFRAEID, ATATLAHGun | 3% EiZit R, Erlangiyih &
AR LR ECH MR, T DR R SR 5 — B R -, 2R iR

9.2.3 future

Fractorz b, 10iB WS T AT K454 . Ui Fifuture, BRERATLEPESXF S5 AEAL B2 AT
%, MEANTLEE4 B EEE YA PUR S, B —TF, futuredidf LK BHE 1T AT
B AT o

FATPFTE— 415 A] futureResult := URL with("http://google.com/") @fetch, &
SRE TGRS BRI A5, (BRI e & LR RFRATF . A YA LK Uil futureds,
FF AP, BP AR SE R B aHE, loffuturess A ShEIL MiZ 45 3.

9.24 =HZKAENTE

e Clojure i, F AT WL R BN T — L8471 JF R AL BT i o PR R 55 LN A ( Software

B R#tX &R LorraineMei(lorrainemei@gmail.com) £ E&ERRiR




244 F9F HRMH

Transactional Memory, STM ) f3%¢ | 45 i AL BRI B —~ o3 A X5 ] o AR R A9 5 st T
FFEIEEN S, GerEfl &I R IRVER R RREEE PR 28t . FRATTFE dosync Rk b 256 T A —
Ainl, FTXRITE, ClojureT & # B REIE L™ 4% iR BT, B A& BRAS, FifELS
AR TR IR (0] SRR S T

STMUE—FPAHXT R UL EHT B VAR, IE TR 2 A 718 5 R A . R ALispa—I 12
JRNES, FFLACIojurefERLispifE A, FIRESTMRAIEAE N TFo Y PSR A 78 2 0 &
Vil F T, R P L RE AR R e R A PERE . IR A, ATk RE OB A RO [R] A A
BT,

AR B2 T A AR RR T 5 AR T 2R ORGSR SRS T, BE & SRR,
A R BUE S TS TORSERE, XET AW A T T o Bl 5 0 2RI . Aifs—2
FF R AR, B 52 BB —H Tk . SRR A R S A B g e T A e 4R
i, BRI e B B s 5 S R E AT AR R R T A A il it JFR
actor flifutureisc A 51 HH (LAY I A 4544

9.3 wmiz4EM

BRXABEMNNCHIE, SR AT 1 S A TR B H R . B3 —
PR S, AR R S AN R R AR AT — R DR . T TR AR R AU 5 AR T RE B 21—
SegmRsit . RIS, ENTRRRRRE SRR E R E .

9.3.1 FIRMEMN

IEWNRAEErlang . ClojurefiiHaskell " & EIGARKE, B FRMATE—Fh it 1 B MSsH, &
TESSF RS T . . R LRVAE UM S, B FhasF ARt AR w s k.

S UGB WA RANT , RTENAErlanglf &, FefiTfeieHICart = [{pencil, 4, 0.25}, {pen,
1, 1.20}, {paper, 2, 0.20}1XFEMIFIZR, FIREI T RIS E . K5, WK%
I LEiFOTE, R R EMENrER, D Eee I mif# . W PR

> WithTax = [{Product, Quantity, Price, Price * Quantity = 0.08} ||
>  {Product, Quantity, Price} <- Cart].
[{pencil,4,0.25,0.08},{pen,1,1.2,0.096},{paper,2,0.2,0.032}]

JUAE S A E AL LR, SRR TR 2 Rt 2 — o Xt T — ULfg ,
RIS B IRFEIA]
9.3.2 monad

BUE XA FLEFR AT ) R K e 22, IRAT REIA A& monad . E4LIE A9 B TE &

O ScalalflkESZHEFIERMNT, HWEREABARARIEN. —R4E
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b, RATABEH AT ZSR S SRR, BIRATT IS monad, monadA B T a8kt et ftk, 13k
115 pREIH R AT AR ZS AT . Haskell 1 2AG monad it i do 5, 5l 42 FH SR i e i AR 25X —
[A] A o

BATE LB, monadfE b E 24 TE . B— AR AE T —F B Rms . FA1Md FHMaybe
monadib R I 45 F, Hen, RIBEIR [FINothingIFIFRIE R AL, FM T FIL st monaditd& it
FILBUR B A5

9.3.3 i

BATAE A WL T 5 R — P R R B ST E . FRATT v Y L 303X o G R 5 ) S A
Prolog, {HScala, Erlang. ClojurefiiHaskellH it Blied . X261 5 ARME BIA A DC B o i, W
KA AL TACHS AT e o] i e A ) A R TE A dT . oA s BA% i . fifl . A —. XML
L LR

VB A Y Erlang B VCHC, 18 IR — T Erlang IR 75 S B 1 B R 55 -

{From, "casa"} ->
From ! "house",
Toop();

{From, "blanca"} ->
From | "white",
Toop();
{From, _} ->
From ! "I don't understand.",

Toop()

end.

XAMIEH R BL L J5 32 5005 ( casaBiblanca ) BUEACAFHIZEFRID (From ), x—EzX LG
TS BRI U S (IETR 0T, SRR TR SREON B i B 47 . u
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934 &—

ProloglH | 7/ —, A& —FEXICEM R, GRS M. IREZL%id, Prolognl#&
AR BRI P, MR ) 2245 PRI DERE . Prolog 2 24N RIAME, 3155 R Akl
Hiko FATHEProloghREE Wit — i BL 2 ¥ concatenate, LIVE NG —aRf] .

FAVIE, S—RELRF RN, POV EA =R (e PEEC/esm . DCPCA o

9.4 AIHCHINER

BARAH, JATRe TIRZER AR MG, S, AR RSP E THE A D Ak
R AR GY . G A zh, BN PRIERRAR DRSS . R B S — DA TR
WAR . PRFITEAGHEZ , 1R A A R

AT Z AR T U i . MR, BFEAWAR. Ak, FRULHIMARTIFA R
BRI, i B U I o RSO — 2 H R IRR Y 51, VR VR ILAR S 5 1 U
FRBMGBABATRO IS HE . ASRARB A 5 AR R AL T WIRLeAR: , IR AR SR A 2= )k A 31
XAPRERE, FFREA BRI LURT R At . YRl AUl A 73X, g —JC — AYefl
X BEHE, —Ek A TIRRES 2 5 . Fea BUX A RER /RS [ CAYleEr:, e siagR,
A RIS
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