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AKVT 7L AFZAZV T NEFE Gura D FATIIERILiE, AT =5 | 7 —Z LB OV CRRLTCD
DTH, BELTWDLEHCA Y RO, RIS CDEY 2— L OfBIEGura 54731 I7L>
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2. ETAE
21. EfFI774)L

Gura ® Windows H 517771 /L 1% gura.exe & guraw.exe, Linux H %4777 /V i gura T9,
Windows H® guraw.exe (%, 2~ N7 0 7 M HS72WFEIT7 7 (/L CF, wxWidgets <> Tel/Tk, SDL
2% o7 GUI 70l T L& F T3 5813, 2HHBMEFRITT,

22, WEE—F

gura.exe £7clL guraz A7V N7 7 ANV EFRERTIZIATTHE, LN DX ) D% THEEE—RIZAD,
Z—FNEDANFFHITR0ET,

Gura 0.4.0 [MSC v.1600, May 16 2013] copyright (c) 2011- Y.Saito
>>>

s >>> 1V T Gura DAZV I NS TE AT THE APV T M FATL CEDOR AR RLET,

>>> 3 + 4

7

>>> println('Hello world')
Hello world

RFEE—REHITHEXIL, F—R—RT Crl+C Z AT 50, AZU 7R sys.exit () ZFITLTLEINY,
2.3. ROYTrI7AIL

FIENCAZ VT T 7 ANVEARTES DL TOWNEZFATLET,

AIVT N7 7 ANDY 7 07 AL gura £72lE .guraw T, ZibH1E Windows BREE CTEZ 4 gura.exe
& guraw.exe |ZBE ST HILTVET,

AIVT NI 7 A A ATOE S SN S Gura O7 1y 2%k 352803 C&xE T, L, Linux
70 UNIX 2D OS THEITT 57513, shebang Z5CIHITICFLIR L CHLEMEF] T, LLTFiL, Windows,
Linux 35 EHIZEET % Hello world 227U M T,

#!/usr/bin/env gura

println('Hello world'")

0S D =/V|Z shebang Z iRk SEDI121E, 77 AV DOSAITa2—R LF (232> TCOALERHVET, 774
NDOYATA—RD CR-LF &72oTWDHE o/ bR T7—2 I LET,

AIVT N7 7 AHIZ ASCI SCF- Tl H ARGE 2 & O T2 G e 51%, UTF-8 SUFa— R T 7 A /L&
FFLTLIES, ZOMD L Fa— R TR T 25613, A~ RIM0Db -d A7 va CUFa—NEfRE
T50, LLFDOIHC~Vyra s Mtk LET,

#!/usr/bin/env gura
# coding: shift jis
println (' CAIZHEIX, HEFE)

10
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2.4. AVKRSYRIFAIL

LRy T AL Gura A7V T T 7 A NSRZFE DD T 7 A )V % zip TR TIEMELT-H DT, 7 (w7 AT
Id.gurc EFoid.gurew 2 5-LET, 2ROV NIy AN EFE I AEEOAI VT NI 7 AN, A A=V T 7 AV
BN L7007 T DERE DT 7 AACEED TRA DD T, BT HEEER] T,

IRV RT 7 A ZIP TR DT7 7 ANERIEE DY — Vi o TERT AN TEET, 72770, £<

DY —=)AIT7 7 ANDY T 4 I AL S TT7ANEREZRET HD T, Wolc AT 47 2% zip IZLTT
TANVENER L, ED%RT 7 AN EERLET, LLFIE Y —/UIZ 7z 2 ST AT,

> 7z a hoge.zip hoge.gura imagel.png image2.png

> ren hoge.zip hoge.gurc

Gura /X —VIZEHIEN TS gurcbuild BV a— & F 21X AT 0l I L& FH T ar Rmo vk
T ANEAER T AHZENTEET, LLFIE, ERRERIC 7 7 AR F o T2ar RO b7 7 A VBT 5D
Gura A7V 7T,

#!/usr/bin/env gura
import (gurcbuild)

gurcbuild.build(['hoge.gura', 'imagel.png', 'image2.png'l])

ZOFETIERLIZay ROy N7 7 A VE, 77 A/VDHEEAIZ shebang 2MBINESAL, FEITEMED DD T,
UNIX % OS THEITR[EET 7 ANV EL THROZENTEET,

2.5. ARUKRSAFHTay

LR Da~ R AT a5 0T £7,

FFav BiCs]

—-c cmd SIEFNZFLR LTz cmd ONEEAZV T RELTEITLET,

-t AIVT T 7 AN EZFH LT %, *FEEE—RIZADET,

-i modulel,..] | AZUF NeFEITTHRANCAL R — T HEV 2a— L ERELET, TV 2 —/LZ
BEIRETHIENTEET, 2T, AZUT T import BEEAEITLE
DERICBRERHET,

-1 dir BV a— VEY—FTHT AL INEBMLET, BINT 50 —F T 4L I7RIR
BB LB BNIZDOF T a2 O HEELET,

-C dir APV T ROEITRNC, AL ST AV TN ZAREDT AL 7 ICEFELET,

-d coding APVT DT a—T 4 T ERELET, 7 74V MIUTF-8 T,

-T template T T L= 7 7AW DIAFENTZ ATV T N F- L B HEH ISR R 2 H
LET,

-V N=Tar s RRLET,

-h VT HRRRUET,

11
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26. TVIL—bIIDY

av L RIA AT vary ~T T T TV —h I 7 ANVERETHIENTEET, T 7L —h 7 7 AL &3,
W OTFARNLEDOHIC Gura DAV T IHRELDIAENTZ7 7A/V T, BIfICa TV A B b ST L &L
WA LET, 7o 7L — T 7 AVERH T D8, HDIA TN Gura DAZY T N FIi L, 2 O FL AR YE
INTHTILET,

12
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3. RYI)TrDERESR
3.1. #EVTIIL

BV T7 L, EREFR D EEEFE RO _EEIHVET,
FERFE LA ERERCTET LU TOIINTRET,

-2[0-91*(\.[0-9]*)2([elE][-+]12[0-9]+)7

FEBERFLTIE 2 3 8 - 16 HERL DK FLAN ATRE T, £ LA 0b, 0, 0x THAEVE T,
KU 713 number BUIDA L AZ 22 A L, WERR BT s/ MR L L Tl L E T,

LU 3R B2 BB 7 7 VK Ge T,

‘ 43 3.1415 23e5 0b010101 01234 0xef00 ‘

3.2. XFI)TIIL

NFEINE o TN F—T =gy " FIFF TN F—T— gy " Clte . SUFEFNT IR
F9, XFHNITTUIE, string BOA L RZREL TRV, WEEBTL UTF-8 74—~y MIR0 £,
LFHNT TNV TIIANY I ATy 2 "\" (e TEL FOTAr — 7 LT A LN CEET,

TR —T T GGl
\\ NI F—h
\' T NTH—T—ay
\" HITNTH—T—av
\a ~L
\b I T AN — A
\f HR—=
\r Xyl UF—r
\n BAT
\t 27
\v FEEF T
\0 Null 37
\xhh 16 hh X v 774 a—REL TR O T

LN o TN F—T —a T e UFHIPIIS o TN F—T —a iNBlnd 6, Zhve T A
=T RICTHMENSVET, T, X TN —T—rarTHiek, XFINTHOX T NIF—T—ar
T LA —7 LRI LR T R OT R A, ERLIAMCEFE OB TEWEHEE AN, Gura A7V 7~ Rtk
TSI NI —T —ar O AR £,

U NIF =T a IS T NI A =T —ar ke ol i TR R T L SCFAI R
IZBATA BRI ENTEET, LT DI, BEATIZOT- 5 3CFHNDORFL FIRBIZRD E T,

' ' 'ABCD \

13
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EFGH
IJKL

BT FAZ T WAL L FOIN A —FT — ar HgEOSTa—Re2= 2 —F LU TRk LET,

l'l\
ABCD
EFGH
IJKL

XFFIORNCT LT 47 A e E7i "R ZRET L, LFFIPICTAr—TFRE "\" ZEHLNSE
TRV ET, ZhUR, =AY — T RS LR a‘éﬂiﬁi\%zﬁ/\aw/@%uuﬂ% AT, 7272
L. XFFNDRZIZTAT =T RS BENLG L ZORMENMEAFEADOTHERELTIZSN,

TV T4 A """ L "R OFEWIL, IPINCENAUATI—RE, BATONEEDAL T U hOFRNZHYET,
LIFDINTT VT 407 A """ Z¥aET HL:

r'll
ABCD
EFGH
IJKL

LI I

ZAUTSLFH ' \nABCD\nEFGH\nIJKL\n' L CiHMisiLET,

ZAUKIL, LT DI N VT 47 A "R BHRET HE, LF4] 'ABCD\nEFGH\nIJKL\n' DIEHIITH
WIDOSATa—RARED RN ET,

Rl’l
ABCD
EFGH
IJKL

LI B

Fm, SV T AT AR BT HE XFHNEBMELUIATOREIZH A T U My BATHHEVDFEE T,
LT OBNZEATOHFEEICZE A L FEN A TOET A, 24 53 ' ABCD\nEFGH\nI JKL\n ' DIHT20E
T, ZAUCEKY, a—ROWEEER T AL T U M T 7o <EHI T 0T itk TEE T,

RI’I

ABCD
EFGH
IJKL

LI

33. NAFII)TIIL

SCFWFIVOMIC "B EIRET B, /SAFIIF I ES , RO —MELFFNTT L ERAL
<
14
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NAFT VT TN, binary MDA ZZZREL TR, WEBRIUIAA T —Z DA T VIR0 ET,
RLBRITH (S S A MO T TN E T,

3.4. I HRFE)TIIL

HAEVT TNV DEZIZ 3" 2D1F5HE complex BIDALAZ L REARLET, B j 2R T &XT "159"
R L TLIEE W, " EVORFUIE R/ E DL RN A LfRIRSIVET, RICEBE T - EWHOEEIX
"-19" ERRIRLET,

BAEVT IV DOEHZIZ "v" oA E rational MDA AZ L ARG ERRLET,

LU IEAE DY T 40 7 A EV T I NVRZELHITT,

13.29 .13 -3j 1r 3r |
3.5. BT
WL, WL T —Aay - RAREE " - Twbat s "e" ik UTF-8 ~/LF /3 Al

JEHESANTHAED . 2SO LFITIMNZ THT - UTF-8 ~ /L F A MIT —2 3 eed SLFHITT, UTF-8 2%
TAHFETOT, BARGERE ZSSATEHAFHERA TN TEET,

BT ZFHI 5L, BIEDAT—T DEZNFICEESHRZ ONET, BERIONDHMHEIL. ZOERNELY
BHELIRWNEYARETT,

3.6. YAk

ARG " BEO "1 CRHAEBRIFY AN E T, UANT list JTADAL AZ L ATY, YAK
12X Gura TR CEAMLRE DT — 452 BER L Gk 32208 TEEd, BRI~ ", TXYWY
T, EATHEHEMORXEI LGRS E T, 2L, BREEEOITICHT TRk T 256 1T ROD
VBB TEDI LB LET,

YANEFHI§ 58, NIIOEREZNAZFHNL  ZOfE RAFEHRLEL THOVAMN T V=V MIRLET, LTI
B ANKZLOBITT,

UYANE, AFEINONPDIZ "e(" & "}" THATOERTLIENTIET, ELIVAPDEFRBY AN~
TV, AT OIREEDTE | WEIOY AN T L —X5 5 (" BXO "} THATRERETLIEL TEET,
INHLDOFFLEMOIE, C FFREIZBIT RSN DOMIULE S LE-REANTELO T, MEHEOIT—FHT7T —
ZDOBREEATOESTRE IR TY, 7L —AR & fEoE, LOYANKRLZLL T OINTESIENTEET,

@{}

@e{1, 2, 3, 4, 5}

@{'Hello', 2, 3, 'World'}

@e{{1, 2, 3}, 4, 5, {6, 7, {8, 9, 10}}}

YAREZOHIZ, Gl RAAT L —H IR DN DHLHE, ZDAT L — 2% REALICL DA ZEREL TR
15
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LET,
[1..10] # [1, 2, 3, 4, 5, 6, 7, 8, 9, 10] X%{f
[1..3, 8..101# [1, 2, 3, 8, 9, 10] &%fH

ZDlE MRAT LN ERICEENDHETT—ITR0ET,

FEAMRS VAN 72 DIEDHZI, AIEINCHA T — 2L LA T 7 2Bl AR E T HL, BROSMMNTE
9, o, RCEHbifE RV AMIREDRIT, AFFINCTHA T —DL DA 77 2l EL, A
A "=" 1T CTRMNMEZAEE T 2L e EDBERDONAEE N TEET,

37. ATL—%

FEOMGE S " (" BEOY ") THASEIIA TV —ZIZR0ET, /7 —HTiterator FJTAD AL AH
AT, AT L —Z 2L Gura TR CEATEOT — 4 ERLL CRlik A2 N TEE T, EREITH
~ " CTREIET A, B THERMO XL L TGRS E T, Ziud, BREEEOITIZH T CRlik 3
LB ATROA L~ B TELLEERLET,

AT =25 MliT 58, WEROERZNEICFEML . ZOFEREEREL THOATL—F4 7 VoI MR L E
T L FIXE DA T — 2 FFEOHITT,

()

(1, 2, 3, 4, 5)

("Hello', 2, 3, 'World")

(rx, 2, 31, 4, 5, 6, 7, [8, 9, 1011)

RO, FHEERBATL =X 2D 0ORHDHE, ZDOAT L —2EREALI-L 0 ERLEL GEMLE
ﬁ‘o

(1..10) # (1, 2, 3, 4, 5, 6, 7, 8, 9, 10) L%1fH
(1..3, 8..10)# (1, 2, 3, 8, 9, 10) L%Afi

BRI AT L — XN EFN TV THTZT—I37e FH A,

BEENOEOTFTITORBSITEZDOBRAICH < " ZOTET, 122213 3 LWVOBEAEZ IZH>(TL
—HERILLIHELT " (3)" &FELLL, ZHUIAT L —HTTRO T HARAZHEV T IV LT bV TLENE
T, INE "(3,)" LRIRTHIETATL—H|TR0ET,

3.8. ZWhJUR

"eR{" BIU M THHALTEIIYNIZADARMICRVET, N JAIE matrix JTADAL AR AT
R

YR ADERT AT LIHNEHFE LT L — A0S (" BEO "y Fei3Syais T BRO "
TP TERLET, BHRIL, ML LB O matrix A AFRZADET, FIEZOHIT T TDITT
R TRIFIUINTEE A, BRDHDODHHETT—ITRET,

LN IEA DI~ NI ARFLOHI T,

lee((2, 5, -1}, {1, 3, 1}, {3, -1, -2})
16
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‘@@{{math.cos(t), -math.sin(t)}, {math.sin(t), math.cos(t) }}

39. Jovy

TU—AGiE (" BEOY " CHHAS kA T By s EMEOET, YARIZIE Gura TR CEALEOT
—HEERLEL GLR T2 N TEET, BRMHEITI~ ", " TRUVETH, AT ERMOXGINELT
RERSAVET, AU, ERAEBOITIC T R T 256 ITROI v 2 EME CELTEAEHLET,
ZNETCOFIRZ T EUARDFA LR U DIZRN DX ET D, EWTRHER IChbbiET, 7ayr%
AT DL, UARERICEISCNE DO EHREZNEIZFHB L T O TN, —F ik ICFHl SN EHROMMBE
D7 vy DIEIZZRVET, LLNIEAEDR Ty 7 KL OB T,

{}

{1, 2, 3, 4, 5}

{'Hello', 2, 3, 'World'}

{{1, 2, 3}, 4, 5, {6, 7, {8, 9, 10}}}
{print (), x += 2}

Tao 2T BB EERTOROFGE AR LY., BRI T vy s REPELIZ0 T8 I E T,
3.10. =

" (" & "y CHHASTEIIIEEEO A KT ET, BFEEI dict FTADALAF U ATT, FEEERDE
FL, F—LENSRVET I, FOETHIETLLTOINNC 3 BHVET, AlEFtEOB LS, 1 K HOET
EHEEL 9,

1 F—lEzEERAEE T "=>" TORPTRIALET,

${key => value, key => vakue, ..}

2. F—LEAZAEIN " & ") FET LA S (" BLO " THAET,

o)
©°

[key, wvalue], [key, value], ..}

{
{{key, wvalue}, {key, value}, ..}

o)
©°

3. F—ULEE - RICHIIARZ AT TERLLET,

%{key, value, key, value, ..}

FEEOX—Z, Bl ST, A MERCEE T, HIT Gura BMRADEEOT —XREH0 S TH
WET,

FEEORGFLIZ, K FIT " LVIOARTOREE T vy / KOEX TR LD T, BfE 7 my 7Rz
DNTIHBIBESHLTZIN,

AT SEANFEE R DEDOBIT, ATEINCHEATE — 2L EOX —245E 5L BHEOBBMNTEXET, £
7z, [AICFHIARS R FE IR DO %I, AIEINCTHAE — 2L EoF—24EL, RAFEE 7 "=" 1Tt
FTRAEEIEET 2L REOERONFEENTEET,
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3.11. Quoted f&

DAy 74—k " 258 AOFHI A EIES I, Quoted EEL THOIVET, Quoted fEIL,
expr VITADA VAR ATT,

3.12. YURLE

AT DIEFEIC NN 7 A —R " ol ARE VU RAMEEL TR IVE T, S URIVENL, N TR
BAEL L THbNAO T ER O N E#RICTEE T, ZOMEEZFHL T, BEEOF— OV ZEER LI
fEbiEd,

3.13. %k

FEAMAS SRS BEIHA L RS AT DEDZIT FEIN " (", ") " CTHATE S IEI AN DT D EEEEERFLEL TR
biET, 5IEIIZETHSTHRWTT N, OGS THHH O W EINEZFLIR L, BAEFFOHL THHZ L%
R THENHDET,

I A BT DR E . BRI AR EREONET,
MO EFELE R CTa=—272 LT, Gura ([ZITHIEHE T/ T AE 72 E 2R BT D720 D RRII7e AT —
FAVNMIFIELEE Ay ZOW T AL T RCEIS L L TSN TV ET,

3.14. 7MJEa—+

an gL s " AR T e b DT M E 2 —hERFONE T, TRIE 2 — NI, @l R O 5 [ E U A
FOZIZELIR L, LR OISR LT,

WA EZ RN T D LS ORISR E

BEEFR DT AR BB DRFRE

BRI O L OB YA DRIZFLR LT, B D ZE & 245 7E

BIEE R DRI Y ARDZIZFIR L T, BB DT 7 4V OZE B AR E

BIEFOH L T DT MIE 22— MEEIL, B O5IEFRE L L TOVES, mHOENT, B 5 13K
ISEIENCE DA ZEZ TOKDITH LT, 7RE 2—MEE TIEFIRIEEICR D R T,

3.15. [HEF

B ORI ZRFERTE L L THEA BV ET, A 23, 0L DRI BDAE LD BIEER &, >0
G Z Ll “HERFRHVET,

3.16. OAVk
3.16.1. SA>arvrETOysaA R

APV T IHT, ATy afisk 00T s "/ /" Fldsy—7505F "#" BERNDE EINBITR
FTHAANNERRLET, INETALTAREFENET,

ATV 2T ABVAY e DI TF 2505 "/ *" DT ARYVAY AT 2Dl Tzi s "x /" OfHaA k
IZ720ET, e T ayZ7a A e MO ET, T ay7a X ik, TSI ENTEET, Fo, Y ayra

18
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ALROHNZ DT Ty 7 a R " R AR CERIRTAZENTEET,
PL I 7 a A o cd,

// line comment

# line comment again

x = 10 // line comment after some code

x = 10 # line comment after some code again
/* block comment */

/o

block comment

*/

/* /* /* nested comment */ */ */

3.16.2. ITwHaAAUE

AIVT T 7 AT ascll I—RLSDLFEE0GEIE, =va—T 40 V4 &~y 7ai b U TRil
DUBERHVET, vV yrar held, A7V TR T7 7 AV O—4TH £72IE AT BIZENPNDITART,
"coding: XXXXXX" EVVIHIEXEEHET, XXXXXX OEDITTya—T 4074 T, flziE utf-8 X
shift jis OIHRILFHIBAVET,

VIV IARNITA AR N CRIB T ML ERHVET, = —1TET—ATRIZT A A PR S
TNV EFRR T w7 a X M OSUFAERLET, HL—1T H A3 shebang (UNIX DY =)L A7V M T
ND 4! THEDAIVTNFATAv U RIAES) 72013, ZATRICTA L aA MRS TODE G~
VAR RO LTI LET,

LUFiL shebang &~ w7 a A Mg ELTZ T 7 AV D SEBADFLA ] T3,

#!/usr/bin/env gura

# coding: shift jis

Emacs OXFa—REELL THRMS E2W G T OISR L E T,

#!/usr/bin/env gura

# -*- coding: shift jis -*-
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4, DSREAVREIVA
41. W=

Gura BRHT —HIEXT R TCRABPDIFABLET, V7RI, AT =R ATV 7 NI KBS L
FT, ZOXINIT —F N EA T HAEVEIROEEDO LN DB SEET,

JT AL LRI T — B AL AB L RAEFOET , AL AZ AL VTAPRBET DAY RROER D E
BEGIESEET,

I AL EIEEAE, BIOATTZERICBLET, DFD, VTR EEHANFEL ThH-ThhENEE A,

4.2. AN\THER

AVAELRZR YN " O TCANERERETHE BRONKESRTEET, FAYYRERET
HEEDAYYREFEITLET , AYVYROHFTIE, B BH% this LVOAATOELH TEIRLET,
ANERERRE LT RAHA T "=" [TV CTEERE T 2LEBONEEER TEET, o, Ay
R, i85 OBEEREFCINICRATHE T "=" TEONBRNEEIMNENDERTHIENTEET,
ZIUT, BEIE DAL AR AR L TA Y RSB ENDIBE CE DT LA ERLET, UL FIcHlZRLET,

str = "!

str.introduce() = { println('this string is ', this) }

str.introduce ()

string BIDALAZ L AIZAY/ YR introduce ZEFRLTWET, ZORBICZEY, T CIHIET DA AX
Y ADFEREIIE N E ST TEET,

TR A) R EBINTAHIELTEET, ZDLEIE, VTA~DBZREEDT-OIZEE classref ZffiVE
T, ZOBEBO—UILL T D@y T7,

classref (type:expr) :map

string Z7AIZAY Y RZBIT D62 LL FITRLUET,

classref ("string) .introduce() = { println('this string is ', this) }
str = "'

str.introduce ()

I ANZBIMUTEAY Y RIL, ZDITTADT X TDA AR ATHEZHZEITROET, ZiUL, AV REER
TAORNAER LTI A AL AR L TR T, ZOKREIL, BV 2a— NV E2 AR — 52 TBEFI T A%
LR T HEEIfEbNET, EHEHRE 22—/ re AR —RLTI2EE, string V7 AT string#match
IREDA) Y REBINTZDITZDO—FITT,

43. TEERERT—HE

BART =3 o Lb T U T4 T 07 — 2T, JERT =M OT — 213 fEEL TREMThhE T,
ST ZAFN TS IEAT — 2 HTITLL T Db DRHE T,
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T —&% B!

symbol URIEE RS T R TT, R EE IR T ORI Ny I A — R
" EOFTEbOZTRLE T, WEIERIBUT 32bit BAEIZARDDOT, YAV
Al LA mEIC TEET,

boolean HAEEZRTT —#RTT, E2EK T booleanMDEH L Crrue, AEFR
TAEKEL TfalseMERINTOET, ni EBHEL THRDIL, ZDIEND
EIXT_NTEERDET, ZOVARNCEeHEG BELEARINAOTHERELTL
7230,
number BUIAHATHE, HIXL, AIR0ITRDET,

number FRfEE RS T — 2RI

complex R AE RS T —2 R TT

4.4, FITOHRR

FT7 V=IO T =213, ZREL TRHEMTONE T, SEEETHZAEIN TWDA T V=7 NI

UL T OLORHET,
7 e

function BA%K
string pas=l
binary INAF VT —H
list YA
matrix 1751
dict e
stream AR — L
datetime IRFZ
timedelta IR ] 72
iterator ATV —X
expr quotedfi
environment Aa—F
error 7
image [ETEES
color BT —4
palette /SLyh
codec XFa—Tvr
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51 #HAHAHEEF

Gura |ZFLAIA FI CWDIEE L F OREREZ LA FICEED FE T,

S BeRE

+x x 7% number B complex M, F7/21E matrix BOWT N DLEE. x OEE S
ZIRLUET,

TNLSNOTRIDEAPE S LT —(Z720E T,

-x x 2% number M complex M matrix ®!, F/zldtimedelta HOWT D
it x OfF 5 REsLIEZ IR £,
TNUSNDOTRIDEZPE T LT =T ET,

~X x 7% number MDLE EYMNIRLCFERE number BITKLET, x 1%, HEIC
SENEHEFEIZI O HIVET,
TNLSNOTRIDEAE S LT —IZ70E T,

'x x ZEBEEAHRL ., mEKIELIC /R A Boolean MITIRLET,

X? x 2% false F2iE nil OYHIEfalse, TNLUNOE AT truelZE#LET,

x +y | LTFOMEMEREZRLET,
number + number 1% number BTRLET,
complex + complex % complex MTIRLET,
number + complex % complex MTIRLET,
complex + number % complex MTIRLET,
rational + rational F1% rational B TIRLFET,
rational + number % rational WITIRLET,
number + rational % rational WITIRLET,
matrix + matrix % matrix BCKLET,
datetime + timedelta #FN% datetime M TIKLET,
timedelta + datetime 1% datetime M TIRLET,
timedelta + timedelta 1% timedelta M TIKLET,
string + string MEELEER%E string BCIRLET,
binary + binary FEELIEERE binary B CIRLET,
binary + string FEELERE string BCIRLET,
sting + binary MEALTAERE string BITIRLET,
string + any any ¥XFINCEBL, fEELEMERE string HTRLET,
any + string any ZXFINCEBL, fEELEAERE string HTRLET,
x =y | LT OWEGR SRR LUET,

number - number 7% number M TKLET,
complex - complex #% complex MTIRLET,
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number - complex 7e% complex MITIRLET,
complex - number 7e% complex MITIRLET,
rational - rational 7% rational W TIRLFET,
rational - number 7% rational WTIRLET,
number - rational 7% rational WTIRLET,
matrix - matrix 72k matrix BICIRLET,
datetime - timedelta #% datetime M TIRLET,
datetime - datetime 7% timedelta M TIRLFET,
timedelta - timedelta 2% timedelta I TIRLET,
x *y | LLTOEAEMKREZELET,
number * number % number B TEKLFET,
complex * complex % complex BITKLFET,
number * complex % complex BITKLFET,
complex * number % complex BITKLFET,
rational * rational f#% rational BITIRLET,
rational * number 8% rational W TELET,
number + rational 8% rational W TELET,
matrix * matrix % matrix BICELET,
matrix * list fE% list BITIRLET,
list * matrix fE% list BITIRLET,
timedelta * number fi% timedelta M TRLET,
number * timedelta fi% timedelta M TRLET,
function * any BB Z 1270 ET, Bk ES PRI,
string * number number {AfEALIZAEREY string B TRLET,
number * string number {AfEALIZAMEREY string B TRLET,
binary * number number {AfEALIZAMEREY binary B TRLET,
number * binary number {AfEALIZAMEREY binary B TRLET,
x /[y | UTOEREKRZELET,
number / number FREFES A number BITRLET,
complex / complex PREAEREZ complex BITRLET,
number / complex FREAREREZ complex BITRLET,
complex / number FREAREREZ complex BITRLET,
rational / rational [REMERE%E rational BITIRLET,
rational / number PREAER%Z rational BITIRLET,
number / rational PREAE % rational BITIRLET,
matrix / matrix PREAERZ matrix BCELET,
x %y | LT OBEAERREZRLET,

[o)

number $%$ number

o)

string % any

4% number M TIHLET,
TN T =<y MEEITRDET, Bk S HTEE,

23




Gura EEv=a17IJ

x ** y | DN OBEEMKREIELET,
number ** number ~NEFL number BITIRLET,
complex ** complex NEFE complex BITIRLET,
number ** complex NEFE complex BITIRLET,
complex ** number NEFE complex BITIRLET,
X ==y |x &y PELNEXIZ true, TNLS NI falser KL ET,
x =y | x &y BERALXIZ true, FNLSMIfalse®IRLET,
X >y | x 2y JDHERENEXIZ true, TNLSMNT false ZKLFET,
x <y | x DBy JVEPINEXIT true, TLSMT false ZIRLET,
X >=y | x DBy JDEREVDELNEXIT true, TNLLIMNT false ZRLET,
x <=y | x By JOHPIODFELNEXIZ true, ENLSMNE false ZIRLET,
X <=> y | x BNy JOBPASNEET -1 FLWEXIZ 0, REWVEEIZ 1 ZIRLET,
x in y | for D5 IHPTHEONI-EE
AT L= RARLL TN E T, FEMI T Lor AR DF M Z S ITZE0 Y,
ThUSN DB THEDLONIZEE
y WIANETFAT LV —FDEE x B vy OBEFZEDOILDOUEDELHFELNEX(C
true | ZHLAMIfalsel®LET,
y DENUNOROGE AT == LRICEREZELET, T7hbb.x & v »
FLWEE(Ztrue, THUMTIfalseZiRLET,
x |y |x &y ? number BOLE BRI EOORBEAEAZLZFEEREE number B TIRL F
%, v IE EEIZEIBDEREICID O ET,
x &y B boolean HDLXx FHEAIZFE LM RE boolean BITIKLET, ¥
bbb, x &y T false EXT false, TILLAMT true ZIRLET,
X 2 nil OLE y OEZIRLET, £/o.y 25 nil OEE, x OfEZIRLET,
TNLSNOTRIDE A S LT —(TR0E T,
X &y | x &y 2 number MOLE BRI EOANDFEEA LR E number B TIKLF
Tox, y 1T EHEICHELHEBEICHDO LN ET,
x & y 2% boolean MDLE FHEFEZFIRLIZFERE boolean MTIRLET, T
b x &y BT true EXIX true, TNLISMNT false ZIRLET,
x FolE v A nil OLX nil ZRLET,
NS ORIDEZIE S LT — TR0 ES,
x Ny | x &y B number BOEE EYRITEOXOREAEZLI-FERE number B TIKLE
T x, y & HEEIZENLHEEEICLO O ET,
x &y M boolean WDEE PEFmEMAZF AL HR%E boolean MTIKL F
T, Tbb x & v NRILEBEO X T false, TNLIIMNT false HKLET,
TNLSOTIDEAE S LT —IZ70E T,
x <<y | x &y Dnumber MDLE x DfEi%E v BV MNEVT7RLIEREREY number BUTiIRL

F7.x, y I EEICESIDEEEIC O OIET,
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NSO DEZ LS LT — T2V ET,

X >>y

x &y Dnumber WDEE x DL v BN 7RI R %L number BITIKL
F9, %, v 1T HEIELBEEEIZADHNET,
ENLSNOTIDEAE S LT —IZR0ET,

X && y

x wAEEHIWILT-EX, false ZRERELCGRLET, v Ol TV ER A,
x FEAELHIEILI-EE y AL, ZRHEEEHIWT 5L v OEERLET, v &
BEEHIHTT D&, false ZRERLLTGRLET,

X ||y

x wEAECHIWILIZEX, x OEZIRLET, v OFHMEIX I TWEEA,
x HAESHIRTLI-EX, vy ZFMEL ., ZNAEESHIET5E v OEZKLET, v b
AESHWrd 5L, false ZRERLL TGRLET,

RABHFE ST,

il "=" ORNCHAE F DR S EDITDHE RARNREDHAE TSI EREZERLE
T, Bl "x += y" EVOXEFHIE 58, £97 "x + y" OFERERD, EhE x 12
EFRLET, ZOBRELDBEE FITIT, =" o= =t /=" = et =
me=" A" Me<="">>=" RNHVET,

RAFEEFOFEMIZOWTIE, BB O A S IRTES0,

5.2. WMIBEHEICDOLT

MPHA T ss R || 1T EORD R LS THRMORE TN T 20 G EDD T, Foff53 I8 3L

LLTif BRI ZENTEET,

HHEHDIED nil DA OFMMETCHL MR T DL EIXEENME T, 72203, B x2S list AV
AR ALl BEE EATFREMENHY | 1ist AL AZ L ZADA DI AL SEHT-DIZLL T DL 7 a—K

BENTZELET,

x = [1,
X && println('x is a valid value') // NG

2, 31

INTTERE B~ o B TV TLEN, x DR BRI LT ss EA T EHASNDOT, IFFL-EME
2720 FEH A, ZOFIDGEIL. LTI 2 HET%M#->T boolean HIZEHL TODLEALDH|MIZAT

% \i—g—o

X

(1,
x? && println('x is a valid value') // OK

2, 3]

53. XF§T7+—7vhk

LFFNEY AN S—R MRS '8 THORT DL, LFHNHDOT 4 —~< v HREITIE SO TYAMDONEE L

THNEBLET, EXOEAUL s flags] [width] [.precision]specifier DIV ET,
[specifier] ZITLLFDOILOOEDEFRELET,

specifier

Wi

d, 1
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10 HERFRF 570 UEEEL

b 2 HEECEHE

° 8 WERF S L
%X, X |16 57U
e, B | IEOEAFE NS (B 1 3RCF TN
£, F | /orRGRE MRS (F I3RS T
g, G |eFiIBRoE LS (G 1TKXFTHD)

S Pl

c X

[flags] I FDOILDOOESEFRELET,

flags Bl
+ TIAEMEDEE | FEFAIC + Rl A OITET
- FERED T ANl E L F3

(ZEf) | TR OLE | FHAICZE A L TTE O ET
# 2 ., 8 ., 16 HEMOEEAE Iz LENZETL "op", "0", "0x" AFCEHIC T ET
0 MR DW= 72 0% 0 T FT

[width] T/ DOIFIEEZ 10 EEETHEELET, CFINTEB LT RO RSN ZOBUYEITH 7272
WEX FRVDOIEZZE AT CUFPa—R 0x20) THOET, BEINZOHMELL EOSGAIXMHLER A,
[width] OFLEICEETITRLT AZIAY "*" ZARET D&, /DT IRZ4E E T D8l % 51 5076 i
FLETS

[precision] (& specifier (2L TERMN RV ET, HENSEITK U TUE, NIRRT OFoRsTEx
DIREITIRDET,

54. KANEEF
54.1. JURILADKA

RABEFE T =" T HEE FOJORBAER/HLET, Ll BREAT—TORNELEZHE0)RIEMZ
FFORT, MOBAE LR ET,

RANFEF 2> T B AT 7 REFE BRI LWMEZ ER TE ST, £, AFRIIE > TEED
ERITRARLH AT HIENTEET,

BRI, "symbol = value" EVVOREFHITAHIETHNEEET THIENTEET, ZDEE, symbol D
B A ERT TN 22— D058 HE2ZORIZEBRL THOEBITRALET, 21X,
"foo:string = 3" &WHFUL, 3 £V number BDfE%E string BUIZEHLL THD foo EVIOARTDE
BURALETS

542. AVTORTIERIZEBHKA

AT VAL, "ob] [index] = value" EVOREFHMETHIETHNEEE T THILENTEET, obj
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X, AT IAT 7R T LB DA AX AT REBNREDELTIARN TR 1ist RFEITA
dict DAVAZ L ANHVET,

AEEIN " BEO " ORI, ATV AIRDEERELE S AT 7AEL TR DT =2, A~
A ADFEFIC L > TRARVE T, List AU AXAFEIEDO A EH, LOBRINEESNDETT —(Te0E
T, dict A AX AL string, number F721X symbol MDA T V=V N AL T I AR ETEET,

AT IAE EEIRETHIENTEET,

‘obj[5, 6, 7, 8, 9] = 10 ‘

AL TIRZYANEIFAT V=2 EAGET DL TNODBEREA T/ AMELLTROET, EOFIIIT
DIDITFLR T DIENTEET,

| obj[5..9] = 10 |

543. BEHOKA

BIE D — e TR AR AR - THRA 5L, BEOERITRET, BRI TIX, "func() =
{}" ST RIERUTRD E T, BB D — kAL, EDERTIEI OV TIEOETHHLE T,

54.4. #BHEURILAD—FERA

RNEFE - OLAANT, AL " (" BEOY 1" THATRARNSR (B VRN EITIA T IAERE) &
FIETHE HFRAKMRI LI EERLET,

T DENIANDOGE | UANEF I ST A EDORARRIMEEZERLET, LLTOBIIEL, £ a,
clZENETNL, 2,3 ZERLET,

o

‘[a, b, c] = [1, 2, 3] ‘

AR BN ANER IDH D72 & ARAK ROBIZTRALIELZATOE T, 1S AR ROBAI A
MEFIVLZNE, =T —ITRVET,
EFRTDHMEL TAT L —HEIRETHIELTEET, LOBNILL T OINIRRTHIENTETET,

‘[a, b, c] =1..3 ‘

RAKBOENATL —H BRIV D70 b ARARROBIZFRNLERZATVET, W1, A G0
BATL—HERIDE LN =7 — (20 FT,

FEFRDIEIIERA T L — 22 ET D&, AR ROETZTRANLEEATOE T, BIZLLFIORLET,

‘[a, b, c] = 1.. ‘

ZoENXIL. C S7ED enum B = DIONFEIZENTEET,

EFRT DBV ANEZBAT L =2 LIS DSGE | AN ORAHRITIT T CTRIUEEZERLE T,
ZIE LT OBNIE S a, b, c IZZNEN 3 ZEERLET,

‘[a, b, c] =10 ‘
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55. BEFOA—/\—O—FK

operator ZZ7ADA/ YR assign () ZED &, A T OMBENEEZBME X EEXTHIENTEET, Z
DAY RIFZLL FDINZFATLET,
) ﬁﬁﬁﬁgﬁﬁ?aﬁﬁiﬁioperator(op).assign(type) {|value| ..}
® IHHFE FDJEF: operator (op) .assign(type 1, type r) {lvalue 1, value r| ..}
G op 1X, HE 72BN ANy —k © TUURIMELTEb OEFRELE T, 51 type. type 15
LW type rid, WA UARNVDFEI NI 74—k~ DT TebOEEELET, 7y NITIEEE 53
A SN2 EXICEAT T AR ZLIRLET, ZOLE HEXMNBOMEN T vy " FGA—L LU CESNET, 7
7 DE R 7RI E 2 OB O LU THRWET,

PUFE, IER T - (S 5R 7L & B2 U 30 HI 2R 0297561 T,

‘ operator (" -) .assign( string) {|x| x[-(1..)].join()} ‘

FATHIZLL FIRLE T,

>>> -'hello world'
'dlrow olleh'
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6. BA%
6.1. BEIHODOMFEUHL
6.1.1. BHREXR

BEE A A7 AT GIBUANe S TRl 2 L BB O LIS AR E37, SIEUANE, BEEUZHES 0 fEL
LofEzs = TREW FEIR " (" BEY )" THAEHD T,

RS A L A A%AG D B — A7 B, BIERA L AZ 2 A% N0 Y TIik ] a2 sl 224 T, filx
(TR T println (3, XFHNLLATA— P AR I 3 o REE R o T BB AZ U AIZHEID Y TH
NTNHDT, ZAHUZG YA DT TELFOIIZFHliL £

‘ println('hello world"') ‘

PEEHE L2 A8 B D 258 1T LA T 0@ T,

B AL A
5l BGEE

TRE 2—MEE
TavJiEE

Gura DTAT7 IV 7 7L A7 B2iE, BEONOHUEREZ R LUz — R a#BE L QnEd, — x5
&L OB OATH BLTWDITA, ZTIRDBI DL M 2 HF D7 N a—bh, 7 vy E
DOFBELNSTAEREZBLZENTEET, RN OHIZLL FITRLET,

open (name:string, mode:string => 'r', encoding:string => 'utf-8'"):map {block?}

BICHITT-BAEIE. 4702 open T, 51#ELT string ™ name, mode, encoding #&V, mode &
encoding 1T 7ANVMEZFHET, F7/2. tmap EWVOTMNE2—FRT 74V CIRESN TN, 7y
EA T AT VICHRE T AZENTEET,

PIF, — xR F izt oo, BEMOHLERZOFEMIC WAL £,
6.1.2. BEAHAURIVR

BRI L 23 CE DO ORFA TR LIV BE A L AZ VAR £8 A, BIAIE, Btk AV RS 2%
R B foo Q3o o7t . ZOBIE AL AZ L AZ LT DI EHEF O 2N TEET,

| fo0 () O) |

B A o AR AINA S R TCThAHE AT B AL AR AD IS — S AR ZAD B RIS E T,
PLFOHNZDNWTELRLCTAHAET,

‘f = 'Hello'.mid ‘

f IZAYYR string#mid OEITHNEZZATEEEA L AZ L RZRVET R, LY — AU RZATHD
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"Hello" ~DOHME £ ONERIKEMNENE T, ZOEFTEH 7= £(1, 2) EVIHFEHIT "Hello".mid (1,
2) EELTT,

6.1.3. BIIETE

—IKADOHT BEOLF OB IRESNG BT ALEOROEEZ TIMHZ L EWRLET, HlziT,
FIEVANRIZHIC variable SHRELIZSIEDIHIVT, D51 EITIIEE, SCFHNRAEE OO AR5
AL EEnil fEBE T ZENTERT,

B DLAIDORIT, BENZEOAFEILN "[1" ZONTNLEE ZOSI BTV AN ZITERVET, Z0kH7%
REZ LI SIEIZIIAT L — 22 E ST 2L TE, EOGEITAT L —E DDV AN RSN E T, 4L
SOOI EFEET DL, =7 —ITRVET,

ERAL DK, aay ' TR ORI ENSNET, B2 X, func (x:number, y:string) EWHBIEK
DT Ex | \HIO5I1EUIZIE number B, & B2 string MOEEEL E T, TN DOTRIDENJES
NG TR E AR A USRI AT — 12720 E T,

— R DEEYI AR BEL DRRIZ, "2" WNOWNTEHORHIUR., D584 7 atvgl#EL b
AR AIRETY, BIZIE, func (x?, v?, z?) EVIHEEAH-7-LEX LLTOIRFFOH LA TEE
7,

func (1, 2, 3)
func (1)

func ()

F 7 aF G IEICIEni 1 EE 52228 TEET, ZORIRIL, A7 T a T G B OB ISk GBI B A
ELTEWNG B ITERTY,

‘func(nil, 2, 3) ‘

Gura OBIBOHFIZIE, A RSIEEZLLLONRHVET, LIV o7 B O—RIT, AR EIIC25515K
DOIFEITIT "*" F2E "+ LV SN OEET,

A EEBI OO U R &R SHBIE printf T3, C S CHARRA OBEICH K5, 0%k
DL FOINZR0ET,

printf (format:string, values¥*) :map:void

printf BIEKEZIFOHTBRIL, string BOEZHEMIOS LU THRELIR EROKOS [ HEHE 2L
WCEET, Pl FIORLET,

printf ('Hello world\n')
printf ('Current number: %d\n', x)

printf ('%d + %d = $d\n', x, vy, 2z)

e ORISR BIIE, 0 M EOB A Z IR, S0, B0 ObIEESLT AL
THET—EARER A, —J, B " BoNELOIE, 1 U L08R T ET, S, B
72< b D3I BB THY FEI RN EET— TR D BT,
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FIBFRET "=>" LV IV TREMPIEESN TG E . Z058UTT 74V MEZFF L X3, '
OH LD, ZDO5OEEELEMET DL, 7 7 4/VMENOVITEDIVET, FlZIX, func (x => "yes")
EVIHBIEN DY BIBIEEZEIL T func () DOIDTFUCHLIZGE. 51 x OfEIT "yes™ IT20F
B

T 7 HNVMEEL TEREESN TODNAL, B O E Z R ORI E TI37a< FEOH L Z EIZRHlL 72b 0 5B
BARIZESNE T, Z0Ud, "=>" OH LIRS EDEEZEZDNAEDSGE ., 7 74V MEDR L
THEVIERITRVET,

BIEFRE T B ORI NI 74—k D " RONTWAES . FOBI L EHILEHMI NS T,
ROFFBEICEISNE T, ZOMEEIX. if X while EO7a—HlEEBEZELET, Bz, B
while O—fRITLL T DI/ >TNET,

while ( cond) {block}

— AT, SIBUCHRE LI RIL, £TRHMEASN TRBEEICESNE T, Lo, ERED5IH cond (2]
L7z, FHilis o 28R PRECR RIS ES N E T, ZhAd T 2013, while BABOWER T, 2O
WZ&Y, BB DA THORPOAE L DI BE A S ELIEN RV ET,

6.1.4. SIHDIANER

FLE " DI DBZRITOTHE EORIBAEY AN HIRUT, SIEYANDERITETHZENTEET, #
2L x = [1, 2, 3] EVOURRRSH-T-LX| func (x*) EVIHFEFOH LI func (1, 2, 3) I
DET,

UANBBIMERE ORISR ETHIENTE, BH OB ELRETHZELRETT . x = [1, 2, 3],
v =[5, 6, 7] EWIOIIDNTEEIBMUASNTUZEE, fune (x*, 4, yv*) I func(l, 2, 3, 4, 5,
6, 7) EVORERHULIZZRDET,

6.1.5. RHIDOE5IMIEE LI HDEIFERE

RIS D — T 5IEITIZTEN TN U ARNVANERDITOHNTWET, HlZIE. func(a, b, c) &V
— B EFF OB TIE, ZNENDOSI DT ANV a b, ¢ ERVET, ARTOESIEIEELMIE, 2
SDT RN e B A FF O L ORISR E T 028N TEET, AT O 518G EIL, 51D
RNV LB Y CTHEAFEERAHE T "=>" TORTTERELLET, LD 3 DOMFOHUITEAN T,

func (1, 2, 3)
func(a => 1, b => 2, ¢ => 3)
func(b => 2, a => 1, ¢ => 3)

A BT OB HASE CRR T AV LR T, NI — T — L ar R A BRI CEET,

ZETOEFHARE L, S DOENE D -T20 ., TNENDFIERD BRI D0 SHNEXITA RiTE AfEICRD
WU TA M2 ED BRI ET, £, 5IEOELNA T L ar AR ENTTREI > TRY, FrE D5 %K
DIMEERTET HEXREITHER T,

Rl " ERIEORICOTLE, D5 BEFEELAIRLT, GIBVAN R OF =T =5 R T 5
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TEMTEET, HIZIE x = %{ foo => 3, ‘bar => 4} EVIHFEENDHIZLE, func (x3) EVIFENR
HILIZ func (foo => 3, bar => 4) CEMICRVET,

FEERIMEE ORI E T HILNTE BH O BIRELBEAET DL AHETT, x = ${ foo =>
1, “bar => 2}.y = %{ hoge => 5} LUVHIINTEEBPRASNTOEE, func (x%, 4, y3) I
func (foo => 1, bar => 2, 4, hoge => 5) EVIHFEOHLIZZRDET,

6.1.6. F7KJEa—METE

FIBUANDZIZ, anGis " ISR T ME 2= M E 52N TEET, 7hE2—MNIE-T B
BOSLENENAZ AR TEET,

KB B IZRMET 57 N a—MEELHVET, DL 7 N =—NMNI, — T, ar ":" Of
WCHREWDTAFLIN "[" BEI "1" IZHHENT-V ROV ANTEINE T, flEL T AEBEDOEE number &Y
ICEHLT A% tonumber O — XA LL FIRLET,

tonumber (value) :map: [nil, zero, raise, strict]

ZOBEIIFFORNHLOER, tnil R :zero EWoTTNE 22— ZITHRY ., Z6OEEICLC-8EL
L%,

6.1.7. JAOvYiEE

FIBUARET NIE 22— DRI, 7L —A5L 5 "{" BEO "} THENZERINZLOBEBHVET,
DEFRIN Ty EFOET, 7y NE L DB O — AL, 5IEES O%IC "{block}" E£/2i
"{block?}" DIDNTEKELINET, BB PR ESNTNDSE ., TORBRKIIL T 7 oy 248 E T D0 EN
HVET, BEOLE . RO Ty ZHEITA 72 aF R0 ET,

Ty NOEHREZE DINTFHI T 52MIBEEIC L > TRV ET, RERBDEL T, BLT OFHl 5 1D
HVET,

® FfxlAL T, EkEL TR 2,
® T —HFLHILT, ML RAaas T HICE D

T — ARG DEZIZZOON—FLEG "|" THAREBEIETLR T 2L, 7 a7 hThlEae2 T bsZs
NTEET, INET a5 BELOET,

Ty Bl BCHESNL S B OB T —H BT, T a2 ARl DRI Lo TR EI, FlZ T, #DIK
LA Z S5 repeat BIITT vy ONELFREERETIZTHEVIKUFHMEL £ 775, Z0O&E | idx:number|
VO Ty 7B BOIBET, 0 D EDNV— T DEEE T oy 7T LET, £o. 77 AVEATHRAL THiriA
i readlines BT a2 5L— 4T LI a7 B HEL 03, ZOLXET 7 ry /5 5O R
X 1line:string, idx:number| &72V, 1line ([Z—ATDILTFH, 1dx 12 0 OIEEDA LTIV AE 55
RALET, ENTNDOBEEFFOH LB ZLL FITRLET,

repeat (10) {|In|] println(n)}

readlines ('hoge.txt') {|line, idx| print(idx, ' ', line)}

Ty 75 BOREIE, BEERDOFIBIANDRLBREFC T, 5IEOMAL 2T N 2— THRET LD
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RN TELBUANALET L, AIERGIESRE " SOFERTE "s" bEAET, 2 —mEBR5013,
BIEERDSIEIANMIVAMNIE S SN TET 5B SR N T —ITRDDITHL ., 7T uy 75 BITE S
WIRT IR Z DO FFEBASNDHEN) T, BEORWSIEITETET L., I BEZITMORTRWG &I
T a7 G BOFLIRE DObOEENE TEET, LIl LT, BEDREET 551 BoHIvb T ry s
Gl ERER T DL, =T —ITRVET,

Ty AT 07 DFFGEREL G EBAHFRRENEENTOETN, ZNODOIEREF DO EEMO B
FELI-WZERHVET, 7/ XEGTe expr WOEHE "(|" BEION "' TIEIEALLTOIOIZFERT
HZETTuy I ONKEZRIEICIE ST ZENTEET,

block = “{|x]| println(x)}
repeat (10) {|block]}

6.1.8. BIHJRLDERE

Tuay I RE DB LOSA ., BIENMLEIRNEX I 5BV ANDFER 2 G T 5N TEET, B
W repeat 1, BIEUTHEVIKUIEE AR ELET D, ZILLL FOIICH I HAEREL THEITTHEEREL—7
\—fcibijqo

repeat () {

// some process

}

ZDEE, GIEDFRINZ LD DENTLUL T DINTRBRTHIENTEET,

repeat {
// some process

}

TRIE2—hk :symbol func & CERINZEEIL, B L ANEIEE T D721 TEO BT
LT, ZDIH 7 5BFNETHEIEICIE. return, break, continue HVET,

6.1.9. RXa—7

BRI A R T DM EEEED . T ~DOBRERE TG AT—T LI E S, Aa—7
L EE LT B I T R T HEXITEOEE T, %@J (D LT T MBI N TEH IR0 E
o CR° Java R EFHINTAEBITN ST 2T 257 T, BEES Z LIz —F LOEN AT — T 2[RI/
F£9, —J7. Gura !iﬁ%@b“@%ﬁ#(%ﬁ?_&ﬁs“éé"éz797°b§§§f£0)’( Aa—F 7B DA R OH T 3%
NHERIRDES,

Gura T, BB ) EMESHEE IC Lo TR =T ZHBSILCOET, BREIL, [T — L) EIETND @A
BTV —bAZ 7 NI B E T, 70— A, 7L —LOMWEAERTDEMEL ZH BB ER
R & IRINEE EFE DT DREELF > TWE T, BEMFOH LA 358 Ficeim iz AL TELE
TEITL QW BED 7L —LAOBBE S| ZHENT T L — L 2AZ 7D  F 0 FICH LWL — A a5
NET, TaTTAOFTEHSCEBMOSREITIE, TOEXITBL CODRED 7L — LAY 7 A BRHE
LCWEFET, 7L —bAX I D EALIZELE L2 7L — LD BRI LT, ZOLEDEER L — L INEDYF
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D

2OV F I ELTTHE, — DT — A E T BENHESNET, ZOLX0BEES /L — NEEE TICHE
L7V — ba A — b7 L= BUIFOET, b7 L — ANISE R LB BIIE, 202207 MNOIEE
DALENHZ WA FTRE T,

BBA RO T L B2 S L TR 7L — b — oA ENRET, 207 — A5 EEEH 7L — AL
FEOVES, BISICIEL 728 1 O N B IT S 7L — AN E RSV E T, T2, BISPNE C Rl L= A
TEDFE BELZ DT L — MR L ET,

B HH D7 DN B 7 L — MRS A BRSO T BIEIZZ BN L7 L — LA Z Lo/
To ZBECCBEBORANRIEL, ZOMILL 727 L — M LT TDIL, AN B A 5252 L13HhV EE A,
IEOBEDOBIRIL. A ENE T — AREICERLTWEET, SF) . 1D ICIhE D7 L — ANAEER
L. ZZCTROMBRFIUE D FTOT7L—AEW) AT,

DHY U RADIMOTL— AOERNEEIEL TOBEA, 2OV R BINEND—E TLB TS
&L ZFOBDRICT RN ~ORNIINBER DT 7 ARV ET, LT OHEZE X TRET,

X = 3
func() = { x = x + 1 }
func ()

B9 func ZIFONMHT &, 7 x + 1 Rl T 4720123 0L x OBBETOET N, ZOEEHHIN
LOIFREESE D7 L — L TERSNTODEE x T, B func 1T UAL x ~DIRAZZOLEEIZEN
T EFT O T, FHlFE R D x ~ORANFFECEHA~DOT 7 BT ES,

SE LW THNTA~DORANLBEZ T DI, extern BEEEOD, T/ EATHEEIT textern 7RE
2—hreDIFET,
extern FEO—AUILL T D@ T,

extern ( syms+)

S syms (ZIE, TV BATDEBOY AN EFNELET, ZOBEEITTHE, syms THRESNY
VRN HBUEDRE DT L — bAZ y IINBERRL . RO ->Teb DABUEDREE CEHEEAL TELIIRE
LET, FBEDOT R BRRONBRNETT— TRV ET,

VRN ATHEZIZT N E 2 —h:extern 2213 5E, DV HR/WMITKLT extern BIEE[RIUALEE
LTOLRAZATWES, FERUILLTDLEBY T,

symbol:extern = value

—EBRASNTOIUL, extern BIHR:extern 7NE 2= AEI LITRNO T, 2D L5785
BTHIIRT BTk o TAR — 7 ORI E WIS 52N TEET,

6.1.10. LXIAHINAROA—TERAFIyHRa—T

BRI DI B RO Aa—7 1%, 70T A BT A O FEl (& A FL ST Lo, Wb bL o L Ao
— R0 ET, ZIUTLKY, Tl Ta0 R BNFOEFEAT—T ONANERITRAO T, B NR AR
DONKZITI0ET, LFOTar I8 T, B £ NERTD x 1%, T THAHEEE caller WD x T
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1372, 7m0 JBi-8 1 EBVOTMUNIZHD x TT, ZORERIT "root" ZFRLET,

x = 'root'
f() = println (x)
caller () = {
x = 'caller'
£0)
}
g0

EROLF LN AT REEOT 74V D SHENIRVET N, A ERTHEXICT N E2—
I :dynamic scope & 2IF5E, EOEBIIF AT Iy Aa—FTEET L0120 ES, LT OHlIT
"caller" ZFRLET,

x = 'root'
f() :dynamic _scope = println(x)
caller () = {

x = 'caller'

HAF I A= X E DX 72 H THRIL DD TLIOID, ESNDEDDOOEDIE, 518 AL L
ZOFHm T,

FlEL T, RESI B2 T EY , ZOFHMEifE A2 FTRT D tester EVIBEBOERZELRLET, LLFDLD
Ipa—REENELELLD,

tester (test:expr) = printf ('result .. %$s\n', eval (test))
x =1

tester (" (x + 2))

ZO%E . B tester 1T x + 2 EVOREBIETRITEY, 2N EEI eval TRHMMLET, B2k eval X
LA HNAD—T D) — WIS TEE x 2L, fEREELZENTEET,
LU, B tester ZLL FOIDITREHLIZHE I 2D TLIID,

tester (test:expr) = printf ('result .. %$s\n', eval (test))
hoge () = {
x =1

tester (" (x + 2))
}
hoge ()

fERmDE L, ZHUTTT —1Z720E T, 28 x 138 hoge Du—HNVEE/2DT, B tester DLF
HIVAT—T DI HTT, ZNELL FOINH AT I/ Aa—T 10z HE . B#K tester @
TAMAN TEIFON L E THHEIEL hoge DERIRIZR DD T, HIfFE BYOREREZGONET,

‘tester(test:expr):dynamic scope = printf ('result .. %s\n', eval (test))
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hoge () = {
x =1
tester (T (x + 2))
}
hoge ()

— R 72 R TTIE BB TH AT I/ Aa— T 2 Z 83 T <FN T, XA BSIE T LB S E
Tpof-bx, ZoREE BV TLIEE0,

6.1.11. FAavyHKERT—T

Gura IFZRIEIFRH L OBEIZ T ey s REET 2N TEE T, 7oy rRUTFNE T A5 P TRk A
VAR AU TN ET A, ZhvaE T a7 RO E T, T a7 BN O Ao —7 OB L@ OB
Sl 2 B Ed, LUF Bl TERLQNEET,

func () {block} = {
block ()

}

BA%k func (37 my s XxlnEd, 7ay s/ NONFITBEEA L A2 ALLTEM block IZIRASNDHD T,
ZNENETCHEOHLTOET,

ZZT U FDIN A E 2 CThET, %D println TERSNDAHNAEIL 1 TLIOD, Zhih 2 TL
RSoV/EN

x =1

func() { x = 2 }
(x)

println (x

Gura CINEZFE(T9 5L, 2 NERINET, EFLD func DIHNTT 7 XA AREITHIERE LD IH Iz
HEONAHZENEL, FER 1L while el OREIIESICEDOHROT-OIHFELET, ZOBLENGT D54,
Ty OHFNIFER LT x = 2 EVIORUIMFEOH L ED AT —F TR 2B T DO H R RN F
R

L, 7 ayZ ORISR A AZ L AL 725 T func (S, BEIEH TRl S L COVES, Zhaim
OB 7L — A TRHMEL TLEI &, ZOWNEICRITAIRALERIIAMT O 7L — NI BLER A,

AR DT 7y 7 B O RO LR8O BIEEH 7 L — A TR 7 ey 7 B 7 L —
LIEAENET, ZOT VL —LRAS 7T — LD AL ENTWDHE RALELZ AL 72L& ZZo7 L
— LTI ZED TOT7L— MR L TR A THI IR E T,

BAICEo T, 7Ty RKOP TH IR ELEENTNZERHVET, TDOIIeRET, AT DB 1
TRIE 2—hk :local 220, v—hOUEHLLTCTESLET, 2L, TRIE2—b :extern STz, &
BORANEEEZ b FALOT7 L —NIBRET 26D T, LLFOFITIE, 7y NOER x H3a—I VBRI
729, 2 AT HEAEIZZ O — VBRI L TITh N LD T, 1 ZRRLET,

x =1
func () { x:local = 2 }
println (x)
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HDEAT—TNT, BN — NV EEEL TRANEMEEZ T D&, LIEIZT RN 2—h: local %2
F7e< Thr— VA EL T ILET,
T— 7 VEIT local BAEAEFE > THES THIENTEET, local BEO—K=IILL FO@YTY,

local (" syms+)
S syms (ZIE, m— I NVEHEL TES TOEBDL RN EFIELET,
6.2. BEHUNILAF

BARA L A ALY AN IR A "*" TORIFDE VAN NEZ GBI AMIL TR A EITT 22N TE
FT, ZOLEOHE S """ DELEVEREEANAHEFOET, HIZIE, func * [1, 2, 3] WO
func (1, 2, 3) EVOHFFOHLERT T,

EZAT, BN AHERIUBRIL, BIEVARF T " Zffio-UANBRTHLELNET, EOflX
func([1, 2, 31%) ERHHLCHEERIZFET T, UL, BIEASAL X EfED LTS5 L7 DY AR DYARR
ATV —F%bo T EEOEEFHEN TELIOITRET, FlziX. x = [[1, 2, 31, [4, 5, 61, [7,
8, 911 EWVIURRRHHT-ELET, ZHUCKL T func * x EFHliT5E, KFEFEEF IRV AN AR T
func (1, 2, 3).func(4, 5, 6).func(7, 8, 9) LVWIHIFRHUIZZRVET, HILOAKELLT, UAR
DOPOVNIATL—FEET L TEET,

ZOMBEDEANL DT —ADONEDIL, CSV 0T —F_X—RA7 7B ATHELI S R RE RTINS HALEET
T, CSV ZBIBEIC LT THELEL THET, CSV 77 AR DL FHN T o~ TR G)> T—ATT DR E
L7eT X AN A —=v T, I LB RAE R T ET, flxE, —FI B Ic4a1, 5B, =F1H I
AL T2 LT D L9578 CSV 77 A/V people.csv B X THET,

Honma Chise, female, 46
Kawahata Nana, female, 47
Kikuchi Takao,male, 35

Iwai Michiko, female, 36

Kasai Satoshi,male, 24

Gura TlX csv BV a2— VO csv.read 2> THEO LTI ZERZ ISV AN — 177 LICAERK
TEATV—FEGHIENTEET, LOT77 A% csv.read ('people.csv') ZFETTHE LT
DIIRBEREERTHAT L —FEIRLET,

["Honma Chise', 'female', '46']
['Kawahata Nana', 'female', '47']
["Kikuchi Takao', 'male', '35']
["Iwai Michiko', 'female', '36']
[

'Kasai Satoshi', 'male', '24']

VANDEELEELEZDT 7 EANLDSHWD T AEER I 2B 2T, EOT — %2R 1%
RiZ, struct BAEEFES>TUL FDINNEDLZENRTEET,

‘Person = struct (name:string, gender:string, age:number) ‘

Person [ IEEREA KT DAL AX AT, person = Person ('Honma Chise', 'female',
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46) DIVICFFHMETHE ., HEEIKAL AHX X person #TEV . person.name {Z "Honma Chise".
person.gender (2 "female", person.age |2 46 BAVET, ZOREEA A& AL Hiakd CSV 77
TARBAE B AA X THAGDEDE, CSV 77 ANV E G AA A CTREEIRITHIN T DML IILL T O X5
LR TEET,

Person = struct(name:string, gender:string, age:number)

people Person * csv.read('people.csv')

people ¥ Person IEIERA L AF L AEBERITFFOAT L —ZIT720ET, ik THA v 7 affid b,
£ 7 4—/VRX people: *name, people: *gender, people:*age EVIIINNIT IV EATEET,
6.3. BA¥ER
6.3.1. #HEHEXR

BB D — AR LT RAEE T "=" 2 U BEIEARO R ATk 5L, Bk A Ax L A%
U CRRB I B A T T,

BOLEHREIEL T, 51EEOESHELRWV B hoge DEFEE X T T, ZOHEDO—%KIT hoge () &7
HOT, BABERIZLL FOIDITETET,

‘hoge() = println('Hello world') ‘

BEAERNEBOADNLHL G Ae e~ """ TREUISTHELIZbDEZT L —AFL G (" BXIW
" CPHARE Ty s ATRRELET, LR ICHlaRLET,

‘hoge() = { println('first line'), println('second line') }

Ty KONBEEEHOITI T TRk 5286 TEET, TORE AT RITIV L~ LR EWEFEFS>D T,
ITZ LI~ BN EIIHVET A, EOBNILLTOINCELZENTEET

func () = {
println('first line')

println('second line')

}
BEEFLL T DER TR S E T,

Eapred
FIBUERY AL
TRIE 22— E#
Tay ) ER
IV IS

PUF. B EZRDO R CHRESNAEEDOFEMIIOWCGRIILET,
6.3.2. BEH4

BEE R CHRIE T DB 1, R L L TR CE DR O T, Ziud, BRALLTHRXD
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HOLREIL T,
6.3.3. SBIEERIRF

FIMUERY AN, 0 AL, LS IBGERETIL " (" BEG ") " THAbOTT, JEEROMIAAL <7
5o TRV,

BIMUE T Reb AL OIL, BUTHAIT 2 FLELIb 0T, MEGIEOHSN DL, FEOH L3 $fir
RS M AL, BIARRL 5,

RN TOBIZT NE 22— 2T hE ZNEBIEOREL TRWET, BADRIOEEZZOFIFITET & K
WNTBVIE ik, ZHUTRIT LT — 1270 &5,

FIEUE R E DRV AEB DR DEZZ T IDZ LN TEE T, AU nil ELE ENET, BtE
ENSNADE nil EIETT—ICARETR, r—AC L > TIHEEL L TR EICIEL N ZE BB ES, 20
IR BITE I OT NE 2—MZ "inil" ZfRELET,

S1EDTRE 2—NZ ":nomap" ZIEETDHE, TDOF|HIZVARNRCAT L —E B EESN THRF B~
VTCRBISNANIONZARAET, MEEEDT N E 22—k "inomap" IZHFEEAATHETT,

WRNF DB, FEERAHE T "=>" HMEZEET DL TSRO T 74V MBI ET, FEEDONLE
DRI BEEMET DE, EFRSIIZT 74V MEDDOICEEI R ESNET,

B FDRN Ny 77 A —R """ ZolF 58, £ ONEITHE L5 1B, FHlATO X B ES N ET,

BT DRI Ao T A FEIL "[1" o bE, TOSIEITV AN Z TR E T, B OHL T/ T
—HNZOBIITES DL VANIE S IVE T, VAR L TIRX W ER AT AT — (T E9,

B DRIT AT gL~ —T " olFhE, TOFIEITA T L a Tt e ET,

FRBIA-DIZNCT AZYR " LT FAFE "+ Ao HE AIERSIBES ITHTAITRES, TRK
YA %2284, 513 0 L EOMEEZIH AT ET, 2F0, *HGTAMEIZS [ E3 72 Th =7 —12i%
ROER A, —FH | TIARLEEDOTLHE, BIEIE 1 EU EOEEZIIHTET *HGSTAME ST FR e
HIFESIN TN T — TR0 E T,

FIBUAND I, BTN TS —F U RaE B " MRS EENH DL, ARTOEFIEDONENT
ORI AR EELL TSI ET,

6.3.4. BEHOT7MIEL—IEE

B EZR OB B ANDH  a N\ CTHA Iy a T RILVDOY ARG T 5L DN AT a T
NFEDTRIE 22— D EFRITRDET,

£f():la,b,c] = {
if (__args_ .isset('a)) { ..}
if (_ _args  .isset (b)) { ..}
if (__args_ .isset('c)) { ..}
}

BB OT N 2—MEET, FICREED S5ENEFHINIIRE LW EEITHENET,

39



Gura EEv=a17IJ
6.3.5. JOVYIESE

BA¥C Ty 7 2R DI T DT, BIEERV AR T NI 2 —NERITH VT, 7 ayV EHREZZ TS
A TFAE T L —RREE (" BEOY " CTHALELOZEELE T, ikl I, EBHIIIC block WO AHTE
DIFHZENZNTT N ALEDLARIEDITHIENTEET,

7T ay I KERDZWVBEEIC, 7y E S TR T T —I127e0E T,

W, Tay 7 ERSN BT, FFOHLOBE, M7 7y 7 &2tk U iF Wi £t A, 7uvraid
WUIRNWEZ T —|ZR0ET, 72720, 7y 7 RERFT OB T DRI AT ar~—r """ OF5hHE %
DTy I IAT T at R0 ET, BEUL, 7 ey 2L THHY THRE T I8N TEDIITR0ET,

T a2, A AL AELGRTFICRASIVE T, T av s Red T a UV iREICLIZEEE, 7 ay
Z7 U CREN &, 2O 121E nil 2MRUASIVET,

BT DRNZ N7 I A —k """ ZoiFbe, 7ay 7 IEEA L A% AT quoted fEEL TIRASIVE
R
TuyEFzRE LB E S OFE LI FIORLET,

f (x:number) {block} = {
block (x)
block(x + 1)
block(x + 2)

}

T OISO LET,

£(2) {Ix]|
print (x)

}

Ty DFIEIIIMED AT =T LML TOETS,

x = 0

£(2) {Ix]
print (x)

}

println (x)

7y KAZTEW G TOA NI THAENEE A,

f (x:number) {yield} = {
yield (x)
yield(x + 1)
yield(x + 2)

}

Tyl A T a g E CEE LICEE, T uy IOl W T EMNEO T T ey KO R VIZiE
nil NESNET,

‘f opt () {block?} = {
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if (block == nil) {
println('not specified')
} else {
block()

}
£ opt()
f opt() {
println ('message from block')

}

TayZ T ENEFEITL TSRO TIMAl | DEREEICT 7 B A TELE A —T7TIEL T (T4Mil]
LIILF BN AT—T DFNTIRDE T, FAT I Aa—T 10z 5280 TEET), BESMNTOLEE
DEZEESTHZENTEET,

g() f{block} = {

block ()
}
n =2
0 |
n=>5

printf('n = %d\n', n) # n = 5

Ty RZT MIE 2 —h iinside scope ZDF5E, BENEI DA —ITEIVEDLY | B OW
L CRIESNDEBRE LT 7 B ATEL IRV ET, BESMBOLE LI, 2R TEIAEITH L T
ZEIHRETT,

h() {block:inside scope} = {
m = 'local in h{()"'
block ()
}
h() {
printf ('$s\n', m) # h()'s local variable m is accessible
n =2
h() {
n=>5
}
printf('n = %d\n', n) # n =2
h() {
n += 5
}
printf('n = %d\n', n) # n =7

quoted value |ZL7=7 v 7&K ELI-EH%E .. |} CTHoTBEEICET & i T ey 7 RIREL TR
biET, 7Ty r T 2=tk TEET, Bz L
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f() {block} = {
block(l, 2, 3, 4)

}

VIR BT GG L LT D ST D ORFOH LIZEAT T,

block = “{la, b, c, d]

printf ('%d %d %4 %d\n', a, b, c, d)
}
f() {lblock]}

£ {la, b, ¢, dli
printf ('$d %d %d %$d\n', a, b, c, d)

}

6.3.6. ANILTXFEF

REE AL AL AD T 3T 4 help (T~ IVT SUFHNE B GHT AN TEET,

£0 = |
println('Hello, World!’)
}
f.help = R'"'
This function just prints out Hello, World.

LI B

6.4. BEA#HTEZDH

B D51 EZIE, AT va 518 T 7 AV Ml AT AR 5 B E TR E TEET,

fl(a, b?, c?) = printf('%s, %s, %s\n', a, b, c)

£1(2) # 2, nil, nil

f2(a, b => 10, ¢ => 'abc') = printf('%$s, %s, %s\n', a, b, <)

£2(2) # 2, 10, abc

f3(a, b, c*) = printf('%s, %s, %s\n', a, b, c):nomap

£f3(2, 3, 4, 5, 6, 7) # 2, 3, [4, 5, 6, 7]

£3(2, 3) # 2, 3, []

fd(a, b, c+) = printf('%$s, %s, %s\n', a, b, c):nomap

f4(2, 3, 4, 5, 6, 7) # 2, 3, [4, 5, 6, T].

£f4(2, 3) # error. c has to get at least one value.

BIEFONHL OBR L, F—U—R5 [ BEEN TEET, F—V—FLEIT, #FEHE 7 (=>) THGSTET,

o)

gl(a, b, ¢) = printf('%s, %s, %s\n', a, b, <)
gl(2, b => 3, c => 4) # 2, 3, 4

BIEUARDHNZ % ZEJBICOTTZV VARV E IR TELE, BIBVAMIAB L2 NWF—T — R EF8ED
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MAFEEICUIAEAZZ DS R VCEID Y TET,

g2(a, b, dict%) = printf('%s, %s, %s\n', a, b, dict)
g2(2, b =>3, ¢ =>4, d => 5) # 2, 3, %${c =>4, d => 5}
g2(2, 3, ¢ =>4, d => 5) # 2, 3, %${c =>4, d => 5}

SIE S O RVE DISEEEIL Ny 74— N2t bl KiHlOR. (quoted value) ZfEEL THEHET,
ZOMREZRAE S C, IS LA FEBL T HZENTEET, LA T, quoted value Zffi~>T, C @ for A7 —h
A MDIS 7N EZ DB A ERL TODHI T,

c like for (' init, “cond, "next):dynamic scope {block:inside scope} = {
env = outers|()
env.eval (init)
while (env.eval (cond)) {
block ()

env.eval (next)

}

n=20

c like for (1 =1, 1 <=10, 1 += 1) {
n += 1

}

printf('i = %d, sum = %d\n', I, n)

6.5. EA#HORYIE

B DA T, — BB IS 2 R OES BB O =ZVEIC /20 E T,
F77. return BEEEFE SO CTEVERIEETAZELTEE T, I TOLERBYTT,

return (value?) :symbol func

return BEERESE B OLERAZ PR L CUBATFOH LB SICRLET, 20L&, 518 value Z4EE
THE ZDEEZBBORVEEL THRWET, SIBZAMTDE, nil ZRVELLET,

ZOBBIT rsymbol func THE =D TERSNTWED T, GIEDBNLERNEE . 5IEUAD
R E ML TERITTDIENTEET,

6.6. EERMITIELY

ZOHITIERT R~ o B 7 LR OB LT N 2—MERICOWTHBILE T, BB~y 7 03
IR DFEEZSMTZE,

BT N 2—heL T tmap 2275 E, ZOBEIIKR B~ T INE ChHHZ LR LET,

THRIE 22—k :void I&, BEDHIZ nil EEZIRTIEAEST5HOTT, @, BEEVOILDIETHLA
N2 TS TENOMMER AL | EOFEFREL TEZIRLET, RVEFIZ nil LWHZEi, Z0REHDML
PSR RVEE L TTRL, RICHLOOKREBEISNT [/0 ~D@ELL THNLZEaRme L £, Filz L,
BT A% o3 D println BT :void TRIE 22— DI TEHZRSILTCWET A, 2O BE DO ALER
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FERIERER ) T/O ~D 7T 78 ALVO B THNET,

ZOESET, RN~ 7 M@t 57O ICEHE T, BB~ B 7 TIL, SIEICA T L —#
MESNTZLE, BBONIR L ZDIATL—FZ IR TENIL— L RHVET, DED, 51U/ T —FDA
STWDHE, B OMBERENEEIZATHONR2NOTY, BlZIE, println(1..10) VIR RHo7=LE, =
— T 16 10 FTOEFARBICERTDHIEEMFFLTWET, UL, B println IZESNTVD
DIFATL =D T, BB~y 7 DN — W HDLLE ZOMOH LU TIEFTE OLBEEATHIAT L —F 3
WSHL, RAUEZDOLDIXBIES D LRV ET,

L)L, TRIE2—h :void 32OV TWAE AZV T NIZDBIEIMEZ KT DL D TR EE DI LN
TEET, 2L, BESNERCT — 2 &2 T L QW BERAZENTEE TN, TV ST DT AT
— 2 &L THENRE AT T 2I0ICEIEZ DIV 2 501 T,

ThE2—hk :reduce Z2OU7-BEEIL, FICRILEREZIRTZEARLET, ZOTNE2— DO HiiEL T
BELTNHDEDD—DIX, this ZAIRT A YROER T,

7T A Hoge MY, A/v R Hoge#foo (x) & Hoge#bar (y) MNIEEINTWAERELET, ZDEX, 2
EDRAXYRINA VAL ASNDE IR this ZRVEEL TRIINHESLIL TS E, 7T A Hoge DAV AR A
hoge ~DAVYRIFOH L% hoge.foo (1) .bar (2) DIINIFT CTih 35, WHOPDEA Y RF =—108
AIREIZRVE T, ZhUX, T ur T LA MRICR LT HOIER]TT N, BB~y 7o — a2 LT
EEIAFANIVET, HlZIE, hoge.foo ([1, 2, 3]1) DIINIAVYREIFOHT L, KFERA)~ v
TIZE S TIANER T EOMBEITV, RVIEAY [this, this, this] EVHUANIZRVET, ZHULFILT
AV AL AND S B LV ARNBIEN LT LIRS AZ EIZ72 | FENRINTT, EBIT, ZOXH72ER
Jro TECLEIE, AIRDEI72 Ay RTF = — U DLk TEA R £,

BIMUERDOEXIZT NI 2—h :reduce O TELE, BRI~y 7 TRDIRUALBEZITOBS, B0
I L7 2 129 012720 E9, BiDOHIT hoge. foo ([1, 2, 31)EVOHREFONHLMNAZILTH, ZOREY
fEIXVAR [this, this, this] Ti¥e< this [ZVET, ZHUTEY AV Y RF = — 0 IR BRI < o
Y7 TC hoge. foo ([1, 2, 31).bar (2) EWIHEIZrtilk BN A[EEIZ/R2VET,

6.7. BAFFUH L DERERE R

Ty DGR L — '} O FICATICRIEFF O LORDMi &, Zo H ORIEFFOH LIZRTO BRI ¥ E
HAERARAFFOIIT720 . 2 H OB I S LD SN IR DR O EATNE I L > Tl S AL E T,
Bz X, —1TORNZ funcl () {}func2 () {} &FtiRd5E. funcl 2 func2 OFHMEZETHINENERD D
ZENTELIDNTRVET, BTN <O THHE T2 e TEET,

ZOREREAFE R A2 6178 if-elsif-else v —/ 2 AL try-catch ¥ —47 2 AT,

B2, Af & elsif 2 72 - SUTLL F DI ET,

if (condl) { processl } elsif (cond2) { process2 }

O N 1 £ BIEETHIL £, 1 £ BIEIT5 13X condl OFEREEELHIMTTHLH I OT ry 7N
& processl ZaHiiL ., FEEFERAFTEHML EH A, 1T condl DFEREBIEEHIWTT5L, HFESILTND
elsif BARKDOIFOMHLAFIL £, elsif BAEUITIH cond2 OfERAEELHIWT2EEH DT Y Y
WA process2 ZiHliLET,

44



Gura EEv=a17IJ

[ —ATICESLERHDLDITHEI T L —R '} LB AL AL ADADET 2D T, SbEOERIITE Y
FCRRRTAZENTEET, Ak if-elsif OSUILA T OINZFER TEET,

if (condl) {
processl
} elsif (cond2) {

process2

}

RS BMR A TR LW BB CE R e o B & IR SN G EE A,
6.8. AHIELE%

B8 function e, LRI LA LK THZENTEET, B function O—fx=UILL T DEY
‘(‘\ﬁ‘o

function (“args*) {block}

args (Z5IEHRE ., block ([ZBIBARIEOa—RETR L E3, 515FEEIT. W% OBEEER LR U LT
T HZENTEET,

SIEFRENLERNEA | function OOV "s{..}" EVIHIBREE > CTRIBEER T2 TEET,
— XU T @) T,

&{block}

EHLHLDOEX T, il OBIE R WEEEN DV T, LU, B ROa—RoHiz, JEEEAR IV
RE "S" THAEDMR T 0D HE ZFOFANF BHBELLINEIZB I B AMIBINT 5L D TY, ZHUE,
"o {..}" DIEREES TSNS A L AR A R LT N EXIE R TT, LD 2 SORFEIX R UK
REZRF OB D BRIV ET,

&{println($foo, S$bar)}
function (foo, bar) {println (foo, bar)}

AAT7RLBEIE, 7=V 2 RBT 20D IET,

new counter (n:number) = {
function() { n += 1}

}

cnt = new counter(2)

printf ('$d\n', cnt())

printf ('$d\n', cnt())

printf ('$d\n', cnt())
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7. HIEE

Gura DFEITERITT N TEETHY ., HEE LEWOI R IR BRI IFELEE A, L L, o7 mr I3

S RE CRBRLAD R IR L LN ST LB LT AT EAT T 2N TED B F AL T
7, Tyl oTHDDO T, SR RIT Java <0 CHRE EER D B ONLRVS LIVEE A,

ZOETIFZNLDOEBOIMENEZ A TWEET, HOET Gura IZFA D, VAR AT L —Z LD T71E
HRALET,

7.1 FEHR I
A1 TS if-elsif-else > —4 o ZD—WxRUZLL T DXV ES,
if (“cond) {block} elsif ( cond) {block} elsif ( cond) {block} else {block}

OEDD if [ZHLT, 0 fHULEOEEDOED elsif ik TEET, else (TOEDDHRTT, Tuvs
PIZRER T 2AN VLT TH-TH, 7Ty szl 7L —Z5 5 "(" BLO "}" [TER TSRO T
HERELTIEEN,

if-elsif-else ¥ —7 U AEFHMIT2& . FfHIZA LT vy 7 OFHlifEE 2 EOFEEL TRLET, ZOMWE
o, C S CRARLADZIHBE T, 77205 result = flag? a : b EVOHEXEZLL FDIIIC
sl aZEmTEES,

‘result = if (flag) {a} else {b} ‘

7.2. #BYRL

LA EH T DI repeat, while, for BIW cross NHVET,
Gura O#IRUESEIT, HICVE —MWEEZ T 572 TlEdVER A, L—T7 R —EIEDLT LT, FHlL7-E
ZUANDEREL THEL TOSEERRA S & UARND A E T 7 MCFEIR TEE T, Fio, MR A Z D
5 CRiliE 3, WELZNALTeAT L —F 5 AR T HEVIOKEELHHD T, 7e— U vy DAEHEIEE L TS5 F
PELZELAIREIZZRVE T,

7.2.1. repeat B
repeat PIEO—ULLL T DIHIZR0ET,
repeat (n?:number) {block}

repeat PBIEII. BIECTIRE LT block DMLERAMDIK L F9, 5l HITEAME TEE T, B L=
BRI — TR ET,

Tyl il T AEE, TRy NT A =% |idx:number| EVWOENTELET, idx 13 0 0 BAsEL/L
— TN HTT,

7.2.2. while A%

while BAEO—MRAIILL FOIAITR0ET,
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while ( cond) {block}

while BEEUL. 51 CHRE LN 2MT-T 721 block OAEAMDIKLF7,
Tyl T A& Ty /8T A—F% |idx:number | EVOIERTELET, idx 1T 0 BIAESHL
— NI TT,

7.2.3. for M
for O —XIILL FOINITR0E T,

for (“expr+) {block}

for BA¥E, — 2L EOATLU—2RARESIEITED AT L =BT T5FET block DOUPREEDIK
LET,

Tay it A&, T ayRTA—HE | idx:number | EUVWHIERTELE T, idx I 0 355 FEAL
—THIETT,

AT —2RARDERUTLL F DL ET,

symbol in iterator

[symboll, symgolZ2 ..] in iterator

BAIOERTIL, ATV —FDHERN symbol THRINDIEFIMASINET, bBLERNBIVANTHIL,
symbol [ZRASNDEIZZEDIANEDLDIZRVET, —FH DA TIX AT L —FDEFENRIANTHIL
FVANDER T LIS DNLEIZH DT RNV DEIINEZ AL ET, BEPVANTRWG S 2 TDY
VIRV ORI CEACASE T,

ATL—2RAKN DL EFRESNTSA . —RBIOL—TTEIETFOATL—2%— D> T OFlL T &
FT, LT WTIDDOATL—F & T THETUELNGE KIS ET, DFD, AT L —FOEREN R e
HEXI N —T ORI —FRNATL—ZOEFEHIZHDELNET,

ATV —ZEREEOEDT OB DI2E, A7 L —%D each AV R&EFES HiELHNET, LLTFIC for B
oA L. AT L —%D each Ay RafE-T-56 DI ZRLET,

tbl = [1, 2, 3, 4, 5]
for (x in tbl) { .. }
tbl.each() {Ix]| ..}

ATV —2D each Ay REMSTZFRD T INEHERITNTDIENZNTT N, Z 2Ll EDOAT L —F %[
R L7209 255 51% for BISASED LR T,

7.2.4. cross B#
cross BEEO—#UILL T DI ET,
cross (“expr+) {block}

cross BT, — DL EOATL—FRARESIEITED AT L —F DK T TDHFET block DULELA#ED
WLET, AT —H AR —2DEE AFENFIL for BEIC—2D3 A EL-DLELTT, —2D
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AT —RAREAGE T HELEHNL—T 1T, — D HDOATL—F Ml D HOATL—ZRAMlD/L
— T HERRLET, AT —ZRAREEEIEET HZEHAHET, n HORAREZEET DL n EOLHE/L
— 7R ET,

Ty R T AEE, TayIRTA—H% | idx:number, i0:number, il:number, ..| EVWIOIEE
TELET, idx 1% 0 NOIGED/NL—T IV T, ZHUTHK 10, i1, .. [THELIATL—FENE DA
YT IAMETT,

cross BABDETHIZLL FITRLET,

>>> cross (x in ['Taro', 'Hanako'], y in 1..3) { println(x, ' ', vy) }
Taro 1

Taro 2

Taro 3

Hanako 1

Hanako 2

Hanako 3

7.25. #YiRLFPOT7O—HIE

M0 IR LB ik TR 72012, break BB HESHLTOET, ZOREETHN DL, —FEARIOME
IRUBAE O E A P L £, — UL FDLBY T,

break(value?) :symbol func

TR 2—hk:symbol func (X, ZOBKNEMOT AL TR LIZEE T, BIEIFOMH L EL CRFid
HZEEARETHHLOTT, 51k LT value ZIET L, PRILI-MVIRLUBEBORVEEZZDOMEICERELET,
BT DL, MDIRUBO RVEIL nil IZ720FET,

BlELL FIRLETS,

for (str in strlList) {
if (str == 'end') { break }
}

IR AL Dfe X & A% 7 U CEBAICE D21 continue BAEEFEWVET, —iXIILL FOEEBDTT,

continue (value?) :symbol func

ZOBHE break BIBEFILIOIC, BNV OBTEEIFOHLIZARVET, 518ELT value 2T L,
=T DX DEOFHEZZ DEICRELET, AT 5L, ZOEIOFHBEIX nil IZ720ET,

7.26. #EYBRLEAKIZEDVAIDER

#0IRUES%L repeat, while, for, cross Id, 7 74V N Cld—F iK% DO/ —7 T L7- il %% D%
HARDORVEELET, LrL, 7B 2—k :1list 203 :xlist ZHEETHE N—T T O fE% 2
FITHOUAMR T IRV ET, TR a—b :list ZEET DL, TR COFMEEE EHRITRF DU AN
720FE S, TRE 2—bh:ixlist TIE, FHMIEDS nil (72206 DEEHENOERINLET,
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7.27. #BYRLEKIZKDZATL—EDER

0K UES% repeat., while, for, cross Id. T 74V CIHEVIK LS FESWCTRIEIZ 7 1y 7 DN
el 7,

LorL, 7RE 2—h titer Fld ixiter ZETHE, EOLG TN T5Z8TET . V=T ORNEL
—EPT O T 54T L —ZEIRTIONTRVET, TR 2—h riter ZfRETDHE, TR TOMEA K
FTATL =20 ET, TR a—h:ixiter T, fHBED nil IZRDbDERF T $H44T L —FE LR
L%,

ZOMREZ > T, 2= PERDAT L —H AT 22N TEET, M7 L —Z | 0EEZ S RITZS
[

7.3. flstnE
B Z4TS try-catch ¥ —47 0 ZAD— K UTLL FOXHTR0ET,
try {block} catch (error*:error) {block} catch (error*:error) {block}

OEDD try IZHLTLEU EOEEOED catch ZFtab T HIENTEET,

W ATV NOFETHNFIN BRI ET HEATVTRBRHFWIESNET, UL, try BEO7 oy ficR4
L= BIAMEIZ OBIEM L, 2B i4#i 35 cateh BT —NAEZIERICEL TV &E T, catch
BAET, B CHRESN =T — AV A AL SN =27 — NERZ L, G LW L7 EX XA 50T
0y DINFEFATL, 2O try-catch o —7 U A% T LET, bLOTIOD catch BEOFMAFIZH AL
WEXT, BE EBYOTT B ThIET,

catch BIHUL, O fHLL EDOTZTF— AL AZ L A ST LHENTEET, S RICHIEESNRNE, &
NETOD catch B TEE LD STHOOTXTOREMN AT O THIRLET, 1 2L EEESN-HE
I WT DO T— AL AZ L AZE BT USRI T 2281220 ET,

catch BBITES =T — AL AZ AT T DI 2L U ARNVA TERSIVTOET,

SyntaxError, ArithmeticError, TypeError, ZeroDivisionError, ValueError
SystemError, IOError, IndexError, KeyError, ImportError, AttributeError
StopIteration, RuntimeError, NameError, NotImplementedError, IteratorError

CodecError, CommandError, MemoryError, FormatError, ResourceError

catch P DO7 v 7lX, |error:error| EVOEXOTav /5152 TRV ET, 5145 error 13525
IR LT T — xS T AT — AL AR AT, T — R A B — D E % AN B B ET, 22—,
ZOEREL LY B A ST A LN TEE T,

B raise 2> C, 22—V NEXIHINERAESELZ L TEE T, —RKAUILL FOEY T,

raise(error:error, msg:string => 'error', value?)
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8. EEERMITVELY
8.1. EEMEFoMIT

H y =x2 OFT7Z4MET DI EE X THET, AT, x 12525 5 FTOfEE 1 SSHTRA
LIcL&D y Oz R | 4 HEFRAE :mﬁéﬁﬁﬁ% LTy b LICLELL,

WERDT T T T SRR TIOLIRABRATIIE, NV —T LA TR L CRDIRUALER 5 V) DO E
ETFETLE, CEiEThHhUL. LTI 77 ar 7A%‘%b\%§é7bv\“5:9:75§‘f%i%

const float x[] = {-5, -4, -3, -2, -1, 0O, 1, 2, 3, 4, 5 };
float yI[11];
for (int i = 0; i < 11; i++) {

y[i] = x[1] * x[1i];

}

IS a7 I3 VERBL QD S RER0IE, AU Z T 25010 @ MR Az H 352 L2 Mo TL X9,
LISP O34 BARERAZ1T) map &> TLL F DI IZFER TEET,

‘ (map (lambda (x) (* x x)) "(-5 -4 -3 -2 -1 01 2 3 4 5)) ‘

DRI NIELZENTEELT, LISP IZ[RL T, MRS OESRITb DT L AR AIICEH 2 D58
TR0 ET, LU EZ L OB 0, B TLTEDEDOAFIFIZESTEESDESIHNHD
TY, ETbEL, ST TEBRICHRLIZV DI, x OFESNIKHIGT 5 x2 OfEZRD DL HAIZLFRE T T, L
TOEIFIR T, B BPRESLRNEDTLEID,

x = [-5, -4, -3, -2, -1, O, 1, 2, 3, 4, 5]

y = x * x

x * x VIR, x ICOEDDOEKIEEZITRDZEE ML COE T, ZIUSHL T, x ITEfEDY AN
Hzxlee& BBMIZBGT2bbL vy 721102 HUE, 22— I3 IR UL A BT 5 2 &7 <k
REHFLNDINTET,

(BRI~ ot 7 | DFIEIIZ DX I BN DAZ — R LELT,

8.2. avtJhk

Gura OFEF 713 1ZEAE TR TR~ o 7 BE N7 E3, Zhud, a4 2 WA R 720
T, RN L OEE T2 5 A ET, 22— REWEERIL, ZOEEESNE LT OB FF o2
LITIRVET,

RO, B AR BIEE — P ERBEE) b, R~y 7 OESE L COIULZOMRED
<IN ES, OFY, BT —FFNEET L T —2HNOEFT LD Z LEBMN I TSNHD T,
Gura DT DA Z BB EE Y 2 — L OB DIZEA L 1T, BB~y V7 OE S NI TV E
R
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8.3. WHA/IL—IL

BFERA~ o 713 E, TRIE 2—h tmap # O CTE SIS L Co@ExEd, Gura 2MEAET

T DM O L%, ZOESE O RS TOET,
Gura IZBWTC, 7 =28 RELT DT —ZBNIVARNATL—2TF, UARNCATL—203 | Ji A 1-OB %k

IZHESNDE, BEBRI~ o 7 A THoND IR0 ET,

LIFRADTD 7 —48% 3 SOATINHFELET, OFED, VAN ATV —&  ZLTENLIN DA
—T7,

BRI~ o T Lo TRONARERIL, B O T NE 2 —MEER., BB O TIINIAN AT —2F
T ANFAN T —DENIR DN LS TERRVET, T 74V ROBETIL, BIHUTATL—2ROEDTEE END
L AERITAT L =20 ET, L FNICRVEO R ZEED E T,

GIE: vaa=y)) ROAE
AHT— DI ANT—IZOWTREEEFITL, fERZIRLET
AHT =D AR VAND R T LIZRE A FATL ., 2O RAEVARN L TGRLUET

Coatay dre IR
ATV —EZNEFEIND ATV —FEfEREL TRLUET

BRI~ T E S SN func (a, b) OFOHLEGIZESTEZELET, 5148 a, b ITALTT—,
VAN, AT L —2E LT EDRVEITLLFO IR0 ET,

func (scalar, scalar) scalar
func(scalar, list) list
func(list, 1list) list
func(scalar, iterator) iterator
func (iterator, list) iterator
func (iterator, iterator) iterator

RVEORE IS 2 T2 A T, BB EOH L T N E 2a— 8 E L ET, BRI~ 7 O RV E 28 5
TAHT7NE 22— D—EZ L FITRLET,

TRIE 2—h B!

:list YARIRLET,

:xlist nil fEZZHRNBRILIZVANMRLET,

iset HETDEEAEREPOHIN LT ANMIRLET,

:xset nil EEEETHEEZERZNGERIINLIZVANRLET,
titer ATV—2% IR LET,

ixiter nil EZAFXY 7447 L —F AR LET,
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8.4. T—ARARBT«
8.4.1. EETFLEEHRMITIELY

Gura OEFE - IZRFER )~ o e 7 & FH L7612 LA T IOoRLET,

>>> [1, 2, 3, 4] + [5, 6, 7, 8]

[6, 8, 10, 12]

>>> [1, 2, 3, 41 + 5

(e, 7, 8, 9]

>>> ([1, 2, 3, 41 + [5, 6, 7, 81) / 2
[3, 4, 5, 6]

>>> [3, 8, 0, 41 < [4, 5, 3, 1]
[true, false, true, false]

A F ORI~y 7 & VAR AT L — 2B ELEAL DB DR D ENANARL BN ERICRBL TE F
—é—o

U;{}\ X,y @W*ﬁ%%«l—% .......................................... (x * y) .sum()
FAEVAR x OF T, 10 RO BB A TIT LR e (x < 10) .count ()
HAEVANx OF T, 3 LLE 10 L FOBEEE TR - (3 <= x && x <= 10) .count ()

8.4.2. XFIHALDEAEHLE

R~ o B 7 B A S E X F22 7 — 2 AN B LB IS AL A B DR D & IR SCa kT 5
72 B OB AR D LN CEET, MU FIcHlZHITF ET,

>>> x = [1, 2, 3, 4]
>>> printf ('result = %$2d, %2d, %2d, $f\n', x, x * x, X * x * x, math.sqgrt (x))
1, 1, 1, 1.000000
result = 2, 4, 8, 1.414214
result = 3, 9, 27, 1.732051
4, 16, 64, 2.000000

result =

result =

x * x X math.sqrt (x) REDXTHRIERH) <o ZALENME N CIANER T LOFEELZL TWET,
BIZEIEL printf OFITTH, VAMIFIEEL TH LN EIZE S TREVZORENMERIL , BEREITLD
FORUEREZLET, printf I HMEZFRT2WVEEEZRO T, FEREL TOUVANIERLEE A,

8.43. TJ7AIANEDHEAEDLE

THEFE T TCIFANEERTHT T TLILL FOINTETET,

‘printf('%7d %s', (1..), open('hoge.txt').readlines()) ‘

1.. & streamf#readlines IFVANTIIZLAT L —Z &I LET, 1.. X 1 OB FAERESZFEL
FIN, BEIOBRBRDVANCAT L —INEZ25NT5/ITEWCFIZhbEoNsD TERRTHITEIT
stream#readlines 2ME T TAFETITRDET,
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8.4.4. INA—URYFUTEDMAEDHE

LU FIFIERKRRZAE > T 7 A0 IFRER L, R 561TT,

import (re)

lines = readlines('hoge.h'")

println(re.match(r'class (\w+)', lines).skipnil () :*group (1))

stream#readlines THEMLIZAT L —F lines % ITH 7B re.match X, R ELT
re.match t AVAFLRAZERITTHATL—FaRLEY, B re.match 1T, F—AZEE LW
BlEnil ZRTOT, ATL—FDALAZAX) YR iterator#skipnil > T nil HEZAF>Y 7 T5
ATL—=2EARUET, "+ [TBRT DA Ny T F R —2 T LOFITIIAT L — X DK EHRITx)
LT re.match t#group AVYyREFETLTWET,
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9. AUNTYELHY

Gura EEv=a17IJ

BRI~ o B L 71, BB EICUANRCA T L —F NES NI, ZNHE B U CBISE RT3 5%
RETULTz, ANy L, AT I BADL & — IR e R RISV ANA T L —Z T olc b £ DOEFHR
WKL T DT DA NT IR AT HHD T,

AN TITIE, vy T OREREZVARNE LTS5 map-to-list, v e 7 DfEREZATL—H2EL TH
% map-to-iterator., = L CHFERAY~ v L7 D)L —) LISV TEFE A ER 7% map-along £V 3 DDE
—FRBVET, BRI = NEANEEE T HHEEFICL > TR £,

T—F 5T B!

map-to-list VAN DA T V27 N EIZ A N EFHIL . £ DOfE REZVARE L TRLE
T, HlZIX, objs: :method () 1FLA FDa—REFRUERIZRDET,
for (obj in objs):1ist { obj.method() }

map-to-iterator i VAN DA T V27 N EIZA BRI A AT —Z &R LET, Bz
IZ. objs:*method () FLA FOIZ—REFRIUAERIZRDET,
for (obj in objs):iter { obj.method() }

map-along & SIEBOEZL LI~y B T EATOET R, ZOLEL T — R THLHY

ARNDOBERBIAIEREL TOEET, HlZIE, as, bs, cs Z{I[BOOY AR
RETHE, objs: &method (as, bs, cs) FLLTOI—RDIHIZHE
FeEAELET @ERITRRVESD),

for (obj in objs, a in as, b in bs, c¢ in cs) {

obj.method(a, b, c)

}
ZORRIT, BRI~ o B T EA Ry B TN bbb S ST E RS
ZENTEET,

9.1. 5¥—ARRBET«

R T AR E S LT AN o 7O R Q& ET,
AR, ARTMEEZERTD Print () EVIORAYYREFFST- Fruit #&EEREES7T-14 . Fruit #&E K
DAV AF L ADV AN fruits AL TQOVET,

}

}

Fruit = struct(name:string, price:number) {
Print () = printf('name:%s price:%d\n', this.name, this.price)

fruits = Q@ (Fruit) {
{ '"apple', 100 },

{ 'orange', 80 }, { 'grape', 120 }

fruits OEFEIZOWT Print ZFEITTHITIL, Ao 72> TLL FOIICER L ET,

fruits::Print ()
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B DA RSP R AR HLET,

printf('sum = %.1f, average = %.1f\n',
fruits::price.sum(), fruits::price.average())

—FBREWARNCEAZTERRLET, — A EZI 722 OEL, $lfEHE ST E BN EMEC 70 E
Ty Ao TR CREIR /2R 2N Al REIZ 720 5,

printf ('$-*s %d\n',
fruits::name::len() .max (), fruits::name, fruits::price)

FERICUTI N, ATL—ZEL TANRN UV TR L CNET, BEBDRZWEXIT, 2HLD T NFELT
HEEDHLS 72D ET,

printf ('$-*s %d\n',
fruits:*name:*len() .max (), fruits:*name, fruits:*price)

RS AL RS A>T BN 100 FIRS DL DEFR RLET,

‘fruits.filter(&{$f.price < 100}) ::Print()

LUFoBE, EERUARZ | BB~ v 7 Sl G TUEEL TV ET,

‘fruits.filter(fruits:*price < 100) ::Print ()

EE A AT —IZL T/ — e LE T,

fruits.sort (&{S$fl.price <=> $f2.price}) ::Print ()
fruits.sort (&{S$fl.name <=> S$Sf2.name}) ::Print ()
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10. A—H¥ERITR
10.1. class %
2—PERDITAEAEMLT HITIE class BAFEENET, class O —BRIZLL FDLBYTT,
class (superclass?:function) {block?}
10.2. EERWGISAESR

FTORZYT NI, A LVHAHTDI T A% AR T D6 T,

A = class {
Hello () = {
println('Hello, ")

}

class B DO7 a7 N TERSNDBEIII AV ORI EMHTIL, ZOITADA L AL AN ET D120 DR
L CiEET,

B AT, VT A B DAV AR ARAERT DO OBEBNRASNET, ZOKOZLE, 792 A D2
VAT I ZBIE EMEONE T, VT A B DAV AL L AEE R TA Yy RERFON 2L FISRLET,

a = A()
a.Hello ()

SV AN IHBAEIE., T ay R LI ENTEE T, AV AN VX E T 0y O TRl A&, | obd |
EVIOTER T By V"G A= Z LTI a7 2 liLE T, oby IFEKLIAL AZ L ATY, ZOGRE, 71
7 THRARIZHI L 72BN, 2 AT 7 BB O RVEIZ RV ES, 7 ayrafid s, EOFNIILLTDXIES
TENTEET,

A() {lal
a.Hello ()

}

ZOERFL T, R LIA AZ L AT T vy 7 OFH DD ST B LTI £77, AV AX L ADFfmZ R
ETHEXITEFTT,

VAN B BEIL, AV AL RE AR BT TR AV AZ L ADNERIREA WL T 2% Hb b o T
£, LFOIIIT  init EWVOARIOAYYREERT DL AV AN I ZHETUIER, A AZ R
FROBNZZ DAY RONFEEFEITLET,

B = class {
__init (name:string) = {
this.name = name
}
Hello () = {
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println('Hello, ', this.name)

}

AR init CHBIRAIEETAILNTE AL AR 2 F L AL AN S £, Lo
2 B AR BHIE L FIORLET,

‘b = B('Gura') ‘

LZAT, EOBNZENT this EVIOARTOEENBA Y RNERCHEDILTWET, ZIUTIAYYRBEL T
BAVARL AR ~OBRITTe>TOVET, AR init T this.name [ZEZRALTHET A, 2
UL B DAL AR ANDZEE name ~DRAIZ2NFET, AV/v R Hello 12815 this . name DfESIL,
MU B AV AZAD name BEESZ L TWET, 5% VT ADA L AL AN TEFRSNDLEL % 7 mss
TAIEMESZEIILET,

ZH this ZHESTAYYREFEOH T 2EHTEET, LR ICHlZRLET,

C = class {
__init (name:string) = {
this.name = name
}
Hello () = {

println('Hello, ', this.DuplicateName (4))
}
DuplicateName (n:number) = {

this.name * n

}

10.3. VARSIV ZBEEIZDOLNTOHEM

ZOHITIE, 7T AL AN I Z BB D AR OV THELK A TWEE T, LU IChlEdH T £7,

‘D = class {} ‘

ZAUT D EVOARTIDITAZ AL TODHFITT 3, FELL A DE ZDDMMEA T COET, &I,
D LVOARTDITAIDIERLTHY, H9—2ILD LWH A RTOREE DIERL T,

F9 class BMAIFITTDHE, class WOT—HEAER L GRLET, ZOEX, class BB IKIZI T A4
BT AE A 520N CWEEANG, AT 5 class BT —ZIFARTRLI TR ET,

U7 AZAFBOTOENLDIF, RAFRE T = 2RI 25L& T, ZOMHAE T3, 4187 class BOT —
ZT, EIZARIBOWNTONRWG S| LDV RIVEZS LI DI T A FiE DT ET, SHI, HE T =
DI TRAEAERT 2 AN 7 2B ERL ., VAL DIZE S TET,

10.4. J5AAIYREA DV RBU R AR

AV YRDEFHETHEE ., BIBIARDFEIMIFGNTT RNIE 2—b :static Z2lFAE, FDORA/YRIITTAA
VyRIZR0ET,
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JTAXIRIE, 7T A% DA RIZERINITERR L@ B L THSDEWET, MO T EEITrT24 &Ry
RLs " AN TAY Y R S5 BU AN DT E T,

TIGAXI IR D— L e RKie TAHEEIL class.method () DIDTTTALEAI I REE """ THORTTHE
LET, ZAUTEBROFFRHL FEDEEDFREFRIUTT,

FIUTKIL A ARE AR YR DO— /4L class#method () DEINTTTALERA YR L% "#" TORIS
TEbDTRILLET, ZIUIRF 2 A MOV T 7RE | AV RO SLENEFA TG TCO Rl sEK
JFETY, BEEOMOHLTIL, BlZIEA L AX L ADERAL DY obj 7289 5HE, obj.method () DI/
DES,

10.5. AVINTHHERIE

A RIET 7 ANV T L TABRSITWET, 5D 7 NE 2—NMZ:private 221 5EfE
SIVET,

AL AL ZBEEET T A VRTINS R L TR WS TV ET, public &> TV RS2 T D0,
RARHZT FIE 22— Rpublic 22135 EIMNBIZARIILET,

SIBHEE T :priviledged ThIE 2—raDIF THOTEENTZEEIIK T HAL NT 7B ATIL, WS
TBERAY Y RIZH T 7 BEATEDIDNIRVET,

D = class {
public {
namePublic
}
_init () = {
this.namePublic = 'public'
this.namePublic2:public = 'public by attribute'’
this.namePrivate = 'private'
}
funcPublic () = {
}
funcPrivate () :private = {
}
}
d = D()
println(d.namePublic) // OK
println(d.namePublic?2) // OK
d.funcPublic () // OK
println(d.namePrivate) // error
d.funcPrivate () // error
funcl (d:D) = {
println(d.namePrivate) // error
}
func2 (d:D:priviledged) = {
println(d.namePrivate) // OK
}
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10.6. f#&
05 2ERT DAL, 813 superclass ICA—/X—2FADAL AN A BB AEIEELET, BIELI-&

XX, Gura D/L—hKITA object BA—/N—TTALLFET, A=/ =TT ADAL AT I HZPETHIEIL, A
YyR init  O7ayZ5iciiR L E T,

Person = class {
__init (job:string, name:string, age:number) = {
this.job = job
this.name = name
this.age = age
}
Print () = {
'

'': ', this.name, ' : ',

println(this.job, HEA this.age)

}
Teacher = class (Person) {

__init (name:string, age

}

:number) = {|'teacher', name, age]

}
Student = class (Person) {

__init (name:string, age

}

:number) = {|'student', name, age]

}
10.7. $FAliE A VR

EHETHAYYROHRICE, FTICHITEE  init | AYyREED. B FOIIHHAREX 55807

HVES,

_ init ()

O ARG VRO ERELE T, ZOBBTERLI-GIECT oy 7 0, class BB CIRENSBEHA
VAR ADBIENTIR0ET,

_del ()
AV AL ADHIRSNDEZITIHIND A YR TH,

__getprop  (symbol:symbol)
AV ARG AT L TCTNTAB R LB FRE DT /ST 4 A AL AN TERS I TORNEE
[ZRFEANET, 513K symbol IZT R RT AL BESNADT, KT D7 0T EZIKLET,
Bl z 11X, foo.bar EWIHIXDFEAM S, foo AV AKX ADFIIT /R T 4 bar DIFIELZRWE
__getprop  MFEEAL, symbol 1T bar BAVET,

__putprop (symbol:symbol, value)
AL AR AR LTI RT AR AZ LI EZITE RN DAY RTT, 58 symbol IZRET D7 /37
4D URIV value W MEPESIVET, ZOAV YR TRALBEEZ LG AL true, L7285 E13
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false ZIRL %7,
iz X, foo.bar = 3 LVORDFHlISILHE  putprop  DFEITAL, symbol 1T bar, value IT
Al 3 BAVET,

__getitem (key)
AL AB R L CAL T IV ASR A LT L EITEEND A v R TT, B key ITIE, F—LL THRESN
TENESNET,
iz X, foo['hoge'] EVOHRADGHIIENDE  getitem  WFEEAL, key IZ3LFF "hoge" 73
EINET,

__getitemx ()
AL AR AIK U THE NZEDA LT I A IRE LT EEITMHEND A YR TT,
FIZIX, foo[] EWVOEDFHISNDSE  getitemx  MFRHINET,

___setitem (key, value)

AL ALV RITH LA TV ARAE U EEITMTND A YR T, B3 key 11, F—LLTIRESH
7M., value IZIFMRAENESNET,

il ZIE, foo[ 'hoge'] = 3 LWOADFHIISNDE  setitem  DFETAL, key (230551 "hoge"
M3, value [ ZHUE 3 BAADET,

__setitemx (value)

A ARZ AU TR E INEDA L T I ARAZ LIZEZITIFHIND AV Yy R TT, value (TIZRAED
ESnET,
BIZIE fool] = 3 LVIOADFHEISNDE  setitemx  AFFETAL, value (ZHE 3 BADET,

__str__ ()
AV AL R LFHNE U TRl A LIRS AV v RTT,

10.8. BEAXRDI—YESE

GuralZRBIT A EIRIL, 77 ADK AL L CHRESN CWVET, M ARIT struct BAETIERT 528
NTEET, struct BEO—ERUILL T DLEEVTT,

struct (Targs+) : [loose] {block?}

block IZIF class BE®D block ERICENNT, AV YRIEFRSV T AL D EFeZ LR LET, TR 2—
I :loose ZHFRETDHE, GIET X THRA T v a b Ml ET,

10.9. BETFED OIS AAD AU vRIEM

RNBEAAZEN, ITAESE LT RICA AL AR T AIZAY R BN AZ L TEET,

x = 'hello'
x.hoge () = println('This string is: ', this)

x.hoge ()
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T RZA Y REBINT 5566 REEETT, DL FIE, XTFHNI7TACA/ YR print ZEHRTHH1TT,
classref BEIIMIAALT T ADS B AEEAHBEETT,

classref ("string) .hoge () = println('This string is: ', this) ‘
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11. EYa—)L

EV2— U, B/ T AR T DT AN T, BV 2 — /LR, B O Gura A7V N CRiiR S A
JVFPEY2—L (gura) &, CH+ TRk L CEARLIZASAFUED 2—L (fgurd) BBVET, A7V 7 M
T2 VL THIIT 256, 23— IRt e § 26 2 Eh EE A,

EVa— VEBIEE(TL TVDAZYF M EN T, import BISEME AL ET, inport BI¥UE. 5l
BELTED 2— VA EZ TR, ZFOEY2— AT 74y 7 % (gura £721% .gurd) 20777V %
RO SAPDRFLET, IS sys EVa— A MOLHK sys . path (CEFIOBRTHELET, =
DEBONREEZRZ DL, TV 2— VOBRFBLIZ WS E T, Windows BB CTlE, 7 7 4/LRCTLLT
DIAE Y 2— VAR LET (Qura.exe BEET 5T 1L/ M%E %GURA_DIR% THLTWET),

AT AV TR

A RIAF T vary 1 THRELETALZRN
BR 552550 GURAPATH TR ELIZT AL 71
%GURA_DIR%\module
%GURA_DIR%\module\site

a M wDh e

Linux BEETIILLTOINIARVET (AL IZRNOT VL7 0972 Jusrllocal 127250 Jusr (272575 %
AL AN— DT T 4T L — a3 NS TR EVET),

1. HALUbT 4L 7N
2. lusr/localllib/gura/ F£7-1% /ust/lib/gura
3. lusr/localllib/gura/site 7-i% /usr/lib/gura/site

import BIMDELIEARMFENVTIL, BIZEY 2— VA %251 5 ELTHETLOTT, Hl2iX, CSV 74—
< hDF S EEXETHEY 22—V csv AR —FT BT, L FOIHINZLET,

‘ import (csv) ‘

AT csv BV 2= U WFEAAEIL, csv EVIOARTTEY 22— /LINDV VRNV EZITELIOTDET,
BIZIE, csv EY2— /LD read EWVOBAEZEFOMT7IZIE, csv.read (stream) DIIITFLIRL ET,

e lZ Lo TE, BV 2a— VN U ARV EBIEO A RIZERIZENZA T, BV 2a— VA RLICBRLIZNZ L
LHVET, ZOIIGAEIL. inport BIOKICT 0y VAR L, ENZTe s VAR EFIZELET, BlX
csvEVa—/LD read BLWwrite BEEZENZTITIILA T OIIICFIRL E T,

‘import(csv) {read, write} ‘

ZIVT, Il I L0 0IE read (stream) DI T IENTEET, BV a— /LD R L ET R
THVIATZ L TE ZOHEIITAZVRAY """ 2Ty NIZFaRLET, LA FiX, opengl Y =2—/LD
T RTCOVHRNEENZTLHITT,

‘ import (opengl) {*} ‘

12U, SR EBUEDARTZEMICLN Tl T TICH DL R4 LR TET —IT2 2 AR DY
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T, BV a2 VN TERINTNWDY R N == I E T ZOREEFIH L TLIEEN,

import BHEIZ — SO HDBIEAERETHE, TV 2— VAR TERVIATeZENTEET, ZOREIZ. BV
AHIDOFEY 22—V EEWARTTS T D588 IER T, LLNE, sqlite3 EVa—/b% sq &WV\O4
AICSIRT 56 TT,

‘ import (sglite3, sq) ‘

import BI¥ZTRNIE 2—h :binary 22 TIITTHE NATVED 2a— L DIREAL R —RERICL
F7, 2T, RICARTDOARZV T NEY 2— LN F VR a— VEREBELTEE, A7V MY a— bk}
JET AT VY 2= NV a AR — T HEEME AL £, ZOMBREICIY, SEAKREZ AT VEY 22—/ T
RIEL TR, TN EAI )NV 22— )V THRRE T AT DA RRIZ/2 0 ET,

import BE¥AZ7RE=—b :mixin type & DI THEITTHE, BUEDARIZERICEY 2— /LD
VRN ELENZHET,
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12. YRREATL—4Z
12.1. #=

YAMIAEEDERZLED 26O T, BT, AT V=Ml di <~ TR, 757y N CHTe s,
ZIUTVANMIZRDE T,
4“71/~5'i 27 FNOBERZNACTS EI TGN T 5720 OIS T, 171 —2 Db b — ki i
X, IR UALBEAATS for #ESC2EICIEL T, 2 T T NOERIZAIZT 7 BATHLENIE DT, UANT
ﬁi‘%ﬁ‘]@ﬂ/Tﬁ‘@O\&o?ﬂ“o
YAREAT L —H1% BAETFEDNIEFIZLETOET, Eio, UANPOAT L —ZI LT AT L —4 )
DUANMIEHLT-DT 2 L1T, Z<FBIATONLBETT, 20728, E OEWVITEEHE BT 50
RS LINVER A, LInL, ERELTOT —ZOFEMMIARBEIR 50L& EREDBILEITRDET,
Gura lIZBITFDVAMNCAT L —Z DOEENL, LD FFELVE T L HETT, tciftc% DR R~ o
TR ANy TG T AN 2T — 27205 TT, D78, Gura ClXE BT L —4%
BHLTNET, ZNOEFAGDEDLE, 4 £ THIERESCTIT> TV LEE ﬁx%okﬁﬁa(}%fmaif%fﬁf%
JOIZZRVET,

12.2. HRATL—RLERATL—4

ATV —2IE, ABRATL—F LR ATL—2RH0ET,

FRAT L —21%, EEICEN > THEROBRBEDHOLNLUD 3> TWNHATL—ZTT, HlZIX, 5l
1..10 IIREHRARATL—HTT,

— 05 EERATL =23 BREROPDPARAREOEELET, BERICER L IGDT-OFRRER TR TLZE
VOBETYH, SO U BEREAE D FEPELIVRNG OIXERA 7L —Z LM XET, BERES 1.
IR ER AT —ZTT,

ZDEIRKBN DT LD, ATV —=FEAEOTITIZER DB HHD LD 537> TORITIUT T 20 b O
DHHNHTT, BlZIL, BHREEZIKT iteratorfcount AR, BREAWIEICHIEST A2/ 7L —F %4
%% iterator#reverse RENIIUIHTZVET, BIRATL —HIZZNOLOBEELATOI LT —IZR0E
R

FIo ATV —FRYANIEIRS DI BIRAT L — 2T 58, =7 =220 ET,

12.3. /1 TL—3iELT Oy oK

ATV =25 T I, A7 var T7ayrREeZ T £, BEMFOHLOBIC T ey B EESND
EATLU—FOHERT LITHIEL 7y ONFEZFHMELET, ZOLX, |value, idx:number| &VWHIE
K TT 75| BB ESNET, value I(TTEREDOE, idx 1IV—T DAL T 7 AEfE T,

12.4. YRAMDER

ATV —F%T7 7y NCHTel, A7 —2 5 R LTIE RGO NAERZ A FFOUANIRVET, EEOAT 1L
— R TR > TT Iy CHTe e, N ENDAT L —2 & B L CEEIEMLUET,
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ATV —2% R BEEICT N 2—h 11list 2D TETTDEVAMERZ T2 TEET, BRI, 7
TEDHPHDOES % H )35 range BABUTY AN T 2461 HIZLL FOIIICLET,

‘range(lO):list ‘

ThE=2—h :list EWoLIIT Ry ZADIRENSND L, NV—TT DTy OFHifiEZ B IRV
AMPVERRSIVE T, LT ORFIL, “RIEZZEHRITRFOUARD AU ET,

‘range(lO):list {Ix] x * x}

12.5. BERBEEFAP AL

VANDBEENEZ T DA REF T2 ATV T R Z D FEITRERZRLUET, Ay ROFEIC OV TIEGura
TATTVIT 7L A | B RLTEE,

x N [A, B, C, D, E, F, G, H, I, J] LWOHURNTHLLA:

ATVTR FATHE R
x.head (3) :1ist [A, B, C]
x.tail (3):1ist [H, I, J]
x.o0ffset (3):1ist [D, E, F, G, H, I, J]
x.skip(2) :1list [A, D, G, J]
x.fold (3) :1ist [[A, B, C], I[D, E, FI], I[G, H, I], [J]]
X.reverse () :1list (J, I, H, G, F, E, D, C, B, A]
%x.shuffle():1list [H, D, F, E, I, B, G, A, J, C] (RiRiIZ7o%2)

x 2% [A, B, C, D] LVWOIUARNTHLIGE:

27V T |k FATHE R

x.cycle(14) :1ist [A, B, C, D, A, B, C, D, A, B, C, D, A, B]

x.pingpong (10) :1ist (A, B, C, D, C, B, A, B, C, D]

x.combination(3) :1list [[A, B, C], [A, B, D], [A, C, D], [B, C, DI]

xX.permutation(3) :1list [[A, B, C], [A, B, D], [A, C, B], [A, C, DI,
(A, b, Bl, [A, D, C], [B, A, C], [B, A, D],
(B, ¢, Al, [B, C, D], [B, D, A], [B, D, C],
(c, A, B], [C, A, D], [C, B, A], [C, B, DI,
(c, b, A}, [¢, D, B], [D, A, B], [D, A, C],
(b, B, Al], [D, B, C], [D, C, A]l, [D, C, BI]I

12.6. A—HEHZATL—4
HLWT — XA U T E OAT L —2 %R LT-WEEAIT, LA EIZ LN TEET,

® DKL PISK repeat, while, for BLW cross
® MWHATLV—¥BA% iterator
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12.6.1. #BYRLEAICKDITL—EIESE

I UBIEL repeat (X ERIBTIZT 7 ry /2L £9, LA FIE "Hello" &) 3CF51% 10 (A1 (25
RYHEITT,

repeat (10) |
println('Hello'")

}

Gura (F#IRLEHIZ :iter EVOTNE2— D528 T ATV —Z L AR THIENTEET, Lo
BT, repeat IZT7NE2—h:iter ZOF7ca—RN&2Ll MORLET,

x1 = repeat (10):iter {
println('Hello')

}

ZIUTNSTZNEIN Y ERERF OO TLEID, TT, repeat BIMATHHL /2R S CTlX, 7y ONEITE
TENT, BEIZII b FERSNEE A, 22 TITONTONDDE, [MHello" % 10 AR RTHATL—X %
ERRL . %ﬂ’i’%iﬁ x1 IRATABZLETT, EBRIGEHMZITOTIE, AT DI each AV REFEITLET,

‘xl.each() {} ‘

ATL—=ZEVIDOF, B, EEIERIETHOERLETOT, LOBNIIATL—H | ERESIZIT D 2 #ERSD
DZEHTT, MRS L DA T L —2 AR Tk, i L 7 oy WO BICEHMES =D, A7 —
AOBEFIT0ET, LT TERLTWADIT 10 KD 2 DfEREIRTATL—Z T,

X2 = repeat (5):iter {|i|

i* 2

}

ERRLTeAT =2 Z Y AMEL TN EZ DD THET,

>>> [x2]
[0, 2, 4, 6, 8]

WHE OB UALB L FICEIIZ, break =° continue > Cr7o—% {1452 TEET,
FEFICAEE A break i > CEWEHIZLL FIORLET, —7EERESEEL., FHEDEIEII -7~
b break TRITAINIZLTWET,

x3 = repeat (100000):iter {]1i]
(1 == 5) && break

i* 2

}

AR R IZLL T DL ET,

>>> [x3]
[0, 2, 4, 6, 8]
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ML continue Zfio7=MZE X CTHET, 10 TTOHMEEIEY ., FEITEHLWEEOEE I

continue TA¥Fv 7 LET,

x4 = repeat (10):iter {|i|
(1 % 2 == 1)

i*2

&& continue

}

ZNOFHIRE R IZLL F X0 ET,

>>> [x4]

[0, nil,

2, nil, 4, nil, 6, nil, 8, nil]

MR LB ORI nil AR A>TLEWELTZ, Z4UT continue ZFHMILIZERD/L— 7 DOFEAM A

nil (272250 T, T EHREL THRbIWDTZD TY,

ThEa—hixiter ZHEET DL, HEND nil HEAEVOELZENTEET, FEERBLIAIZLLTITRL

£7

x5 = repeat (10):xiter {|i]
(1 % 2 == 1)

i*2

&& continue

}

ZHOFHiRERIT. LT OINTHIFFEBVDE DI ET,

>>>
(0,

WU BIE LT BN —T DOATL =&AL THAET, LLTFIL, 15 3EFTOHED 3 >OMAE
bEEETATL—ZOB T (CEFUAFRIT cross BEBE I LL S L HICEHR CEET 0N, LHE/L—

T OEELTEVHIT TET),

X6 =

repeat

repeat (2):iter {|1i]
(2) :iter {I13]|
repeat (3):iter {|k|

(i, 3, k]

}

SRS XA FOXocenEd,

>>> [x6]
(o, o, oy, o, o, 11, 10, O, 21, 10, 1, O1, [O, 1, 11, [O, 1, 2], [1, O,
oJ, [, o, 13, (21, 0, 23, (1, 1, O], [1, 1, 11, [1, 1, 2]]

12.7. ARATL—2BE#I&D21TL—3EE

B iterator YL AT L —ZMEATEA L AEBEDT — X0 EIRTAT L —HEEHRTHIENTEE
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‘é_o
PITFIX [3,1,4,1,5,9, 3] LVoOF =% AT —XTT,

‘x7 = iterator (3, 1, 4, 1, 5, 9, 3)

ATV —REBERITTDHE, ZTDOATL—ZONEOELZLZRERFALET, HlELL FIORLET,

| x8 = iterator(1..5, 3, 9, 2, 8..3)

AR AR IZLL T O T,

>>> [x8]
[ll 2/ 3[ 4! 5/ 3/ 9/ 2/ 8/ 7/ 6[ 5! 4/ 3]
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13. BUEICBA 9 HHaE
13.1. EHRHEE

PURIE S, ~ R 7 AR S TOVET,
13.2. #fatanE

AR S HE - AR R A R L ETS

13.3. &%

list#permutationBL D list#combination AV RIZEY, NEFIBLUHHAE ORI DB R A

1TWET,
13.4. 175EE
matrix 77 A%EHEV, LU FOITHIEEN TEET,

® N RE
® T4l
® RETTS
ITANDEFITIL, FEBBIOEFEHEANDLENTEET,
13.5. XOWHEE
AREDOLDEMT T HIENTEET, DM ITLL T OARIZ
fx) + gx)P =1 + g'x)
fx) - gx)f =) - gx)
flg(x) = f(1)g'(x)
g} = ®egkx) + f(x)g'(x)

fx) / g} = IF®egk) - fx)g' ()} / gx)?
{fx)eH = £ (x)g()f(x)e® -1 + g'(x){log f(x)H(x)e®

RAl> TAEEEHL T ET,

Wy RESAITIE, function ZTAD diff AyREFEWET, L TFOIINTEANG585% E

diff AVYREFEITTHE, Mo XS pB% s KL 9, B E
7,

FBNEIT expr 7037 THER “C%i

>>> f£(x) = math.sin(x) ** 2
f(x)

>>> g = £.diff ()

g (x)

>>> g.expr
“(math.cos(x) * 2 * math.sin (x))
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FoNDHEROBIZLL FITRLET,

E2V (EGANIES

X ** 2 2 % x

x ** 3 3 % x ** 2

X**4 4*X**3

a ** x math.log(a) * a ** x

math.sin (x) math.cos (x)

math.cos (x) -math.sin (x)

math.tan (x) 1 / math.cos(x) ** 2

math.exp (x) math.exp (x)

math.log (x) 1/ x

math.logl0 (x) 1/ (x * math.log(10))

math.asin (x) 1 / math.sgrt(l - x ** 2)

math.acos (x) (-1) / math.sgrt(l - x ** 2)

math.atan (x) 1/ (1 + x ** 2)

math.sqgrt (x) 1 / (2 * math.sqgrt(x))

math.sin(x) ** 2 math.cos(x) * 2 * math.sin(x)

math.sin(x ** 2) math.cos(x ** 2) * (2 * x)

math.log (math.sin (x)) (1 / math.sin(x)) * math.cos(x)

X ** 2 * math.sin(x) 2 * x * math.sin(x) + x ** 2 * math.cos(x)

math.sin(x) / x ** 2 (math.cos(x) * x ** 2 — math.sin(x) * (2 * x)) /
x**z**z

3 ** 2 * x 2 * math.log(3) * 3 ** 2 * x

math.log ((x ** 2 + 1)) (1 / (x ** 2 + 1)) * (2 * x)

(x = 1) ** 2 % (x - 2) ** 3/ (x - 5) ** 2 ((2 % (x = 1) * (x-2) * 3+ (x - 1) ** 2 * (3
k(X = 2) ** 2)) * (x — 5) ** 2 — (x - 1) ** 2 *
(x = 2) ** 3 % (2 * (x = 5))) / (x = 5) ** 2 *x
2

math.sin(2 * x - 3) math.cos (2 * x - 3) * 2

math.cos (x) ** 2 -math.sin(x) * 2 * math.cos(x)

(2 * x = 1) ** 3 6 * (2 * x - 1) ** 2

math.sgrt(x ** 2 + 2 * x + 3) (1 / (2 * math.sgrt(x ** 2 + 2 * x + 3))) * (2 *
x + 2)

1/ x (-1) / x ** 2

math.exp (x) + math.exp (-x) math.exp (x) - math.exp (-x)

math.exp (x) - math.exp (-x) math.exp (x) + math.exp (-x)

(math.sin(x + 2) + x + 2) * (math.sin(x + 3) + x (math.cos(x + 2) + 1) * (math.sin(x + 3) + x + 3)

+ 3) + (math.sin(x + 2) + x + 2) * (math.cos(x + 3) +
1)

math.sin(math.sin(x ** 2 / 3)) math.cos (math.sin(x ** 2 / 3)) * (math.cos(x **
2/ 3) * ((2 *x*3) /9))

70




Gura EEv=a17IJ

14. INR & DR
14.1. Gura [ZBIT5/ R4

SR SAL LNIE | BLDBE NI T Y ATV Yy RAN =V TR AR E DT 7 A NROT AL TN D4
Azl ET, LisL, Gura IC381H 51/ 824 132 M EV Bl FIREBAEL . 77 AL 27 5 EOBTRITHE S
Ao FRLISNCE Ty NI — 7 GIROL IR T— AT 77 AN OFE L& ET, BLTIC Gura Tz
BHAADREEELDET,

® T ANYVATLNDINA
® (L X—3xyhd URI/ A
® T AT TFAINHNDIRA

Gura (X, 2OV 7/ SAL TR URSNAER, 370bb 7 7ANLT AL 7MKL, T — X Dfi A EZET
DHDAN = LD, BHFE—EORGRE LT AZ R L ET, o, BV 2a— L EBA LR —THTET,
Fol LW T B /UL LD/ S8 DR EBR O G IREFA BT 2288 TEE T,

14.1.1. F7AIRTLRADISR
T7ANY AT A EDT 7 ANRLT AL 7N O &L FIORLET,

/home/yamada/work

C:\Windows\Media\chimes.wav

NAGEFTLIR T RO | AN —Z(E ATya /" FF Ay I ATy a "\" HIRELET, EbbEo
TRLRLTh, EBRRICT7 7 AN %A —T L LT T L7 NEFRE LD T 2B8C, BIEEIEL TW1a OS 12IRL
CHEUNZEBRPTONET, NI ATV 2 X TR —T T HMERHLD T, ATy = /" ZffioThRlak
LIe BT o&ENETHTENLNTLLD,

14.1.2. A3 —2Yb® URI/NR
A% —%hD URI 7S 2D 4% VL FIRLUET,

http://sourceforge.jp/
ftp://foo.hoge.com/dirl/dir2/

URI /AL, A Z =Ry OE 7 Bha A 1Tl Tany ATy a b E RO/ SAL NGRS LET,
HE 7B h U In T AHEY 2—/L, http X° curl AR —FTHZETINOED/NRIIT 7 EANTELL
N2V ET,

14.1.3. 7—HAATIT7AILAD IR
T—=HAT 77 ANDHFRO/SADEIZLL FITRLET,

hoge.zip/foo/bar.txt

footool.tar.gz/src/main.c
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hoge.zip/

hoge.zip X° footool.tar.gz (FZNZEN ZIP BB N tar B TT7ANEELDTT—DAT 77
ANVTT, TNHDT — AT 77 ACKHELTZE Y 2—)b | tar X zip ZAVR—hT22ET, 7T—HIA4T 7
TA NG T TN D/ SAEFRE T HIENTEET,

SIHIZ, R NI = ZRHSLTC B 2= Vb A R — T 58 Ry T —7 BITENNICT — AT 7 7 AL D
WERD /ST 7B AT HZEG AIREITRN E T, DL RADHIZLL FITRLE T,

http://sourceforge.jp/hoge.zip/foo/bar.txt
ftp://foo.hoge.com/dirl/dir2/hoge.zip/foo/bar.txt

14.2. T4LOR)EE

IRAL DT AR =R B ha L N T AL I R —F I L T, 77 AL DO—BESoM B AS AT RELS
0E9,

FTALVININOEFZEZY—F 5720, LFTOBEEHEL CWET, 75X Gura 71/ 7 IV 7 7L A &
ZHRLTEEN,

Bk ]
path.dir | S THRELIETALIZMNICEENDT 7ANVKIIT AV 7N &2 —F LET
path.walk | NRATIRELLET AL7NEREELT, BENLT 7 ANVEIXT AL 7N &R
HNZH—FLET
path.glob | Y ASHATHT7ANRT AL EY —FLES
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15. AR)—L
15.1. #=

Gura Tl&, AR —U o7 7 AN E T AN — L EVOIG LS Te A Z—T = — 2%l > Tt %
ELET, ZOMHAICEY T —F DO FEENERIE ZITHEASILTODD, Fio, EDLXHe 7 mha)LTcrr
YAT DD ESEHENHIETL, EY7REY 2 — NV E > TIERA T ET, Bl IE, AN — 22> TLLF DL
R FAMIT VR ATHIENTEET,

® T UAIARN—THDT 7 AL
HTTP b=V THST 577V
T —HAT T AN DT AL

15.2. AM)—LDFELE
AN —AKILL FOBDICKBISET,

V= AARN — A
T AT AT —ar AR — A
TAIVFAR]— L

= AAN) =ML T —H D AT D AN —LT9, streamfiread FIELHETET —HFIrIALA
REfli>TT —2&BMFLET,

T AT A F—ary AN — NI T —HDH S/ D AN —LTT, streampwrite 7RE DT —HEXIA L
Ay REMi>TT =252 M IILET,

TANHAN) =L, V= AAN = AE X T AT A HF— 2 ay AN — AT HyF T HAN —LNTT, 74 H
AR = BZFEARIA B BERATOE . TH YT LI AN — A0S T — R a Gt A I, TNVEIN L UT- 5 AR L £
T Flo, TANFAN — ACEEIABBEEATOIE, BEFZIALT —ZEZMLL ., ZOREREAN —AMIEEIA
FHET,

Y—RAN)—L TATAFR—2aVAMN)— L TAIARN)—Ls

file stream

file stream

gzip reader

http stream

http stream

gzip writer

ZIP reader

ZIP writer

bzip2 reader

TAR reader

TAR writer

bzip2 writer

binary stream

binary stream

base64 reader

hash stream

base64 writer
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15.3. RAMJ—LDHER

AN — L2 AT HIRE RIS open T, —fixUILL FDLBY T,

open (name:string, mode:string => 'r', encoding:string => 'utf-8'):map {block?}

1% name (2, AN =LK T SZA 24 ELE T, 513 mode 13T 7 BAFEDIRE T, HiArAHLDEE
"pt EZIALITIT "W BINE "a" ZRELET, 518 encoding i, AN —AOWNEFET FANT —H L
LTARNTREEIEH T Fa—T v/ OAFIERELET, 7 74/VNTiE utf-8 M S ET

F7-. open BECHRANCA—T7 L7 T, stream BOEEFEE LIS EICFENEIET L, BEIN
IZ streamWUTF Y ARDINET, HIZIT, THFANT 7 ANDATZ LIZLFHN a7t A2A T B# readl ines
WX, BADBIEIZ stream 2 THDH DT, open B &> CLLTOIZFEITLET,

‘ lines = readlines (open('hoge.txt')) ‘

WXy ZANALD & LT OIIITFLIR TEET,

‘ lines = readlines ('hoge.txt') ‘

15.4. a—TYIDIEE

Gura [ZH 5 EDMAA TN TND L Fa—T v/ &2 L FIORLET,

S = =T

codecs.basic base64, us-ascii, utf-8, utf-16

codecs.chinese | bigh, ¢p936, cp950, gh2312

codecs.1s08859 | is0-8859-1, is0-8859-2, 1s0-8859-3, is0-8859-4, 1s0-8859-5, is0-8859-6,
180-8859-7, 150-8859-8, 150-8859-9, 150-8859-10, 1s0-8859-11,
150-8859-12, 150-8859-13., 150-8859-14, 1s0-8859-15, 1s0-8859-16
codecs.japanese | cp932, euc-jp, is0-2022-jp, jis, ms_kanji, shift_jis

codecs.korean cp949, euc-kr

Y a— VEBINT AL T, Fil-7e CFa—T o7 IS EAZENTEET,
15.5. EZEEAH D

2= )T D AN VRS AR — DU TR E T, BEEA ) AR ) AR T — SIS T5
AR =LA, sys BV a—/bE 0s BV 2— L TENENLL FOEE TERINLTVET,

FEHEANT) sys.stdin os.stdin
FEAEH ) sys.stdout os.stdout
AT T — M) sys.stderr os.stderr

ZNHDOAN —ANILL FOR@ECHEMALET,

® B print,println, printf [ ZHILEDAN—ALEL T sys.stdout ZEHLET,

® [Hifos.execld, BEBILANT Y a2 A0 FIONE% os . stdout |2, EHETT—HTTONEE
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os.stderr IZHILFET,
15.6. FOERARTEEZEAR B

AN 2R ETIDEBONEZIENDAN) —AA L AZ L ATEEHZ 58 A TIDRED AR — A
B H0ET, 2t AN e 2D TN EZ LD Zte XL ITE T, DLTF I, AN e Ao i UE
HADONEZ binary ROy 7 7(2EDZTH T,

buff = binary()

os.stdout = buff.writer ()

os.exec ('program')

FEAE N H ) 2GR 2 DALE R LI BB AT O E T8, ZOLIER OB EL ELOIOITEEITHER
WHOMEHEIZ RV FET, AT A7 os . redirect EVYOBEEMNAEIN CWET, DL FIX EOALFE A
DA A > CTEXR B LA T,

buff = binary()
os.redirect (nil, buff) {

os.exec ('program')

}

YIEA TN RN T 1 7 DFPHNIZIRE SN DD T, B0 R0 <70 ET,
15.7. THRANTFOERENAFIT IR

AN =BT T —H AR DA MITY, ZOBRTEIEAN — MBI DT T ANIDT I AT 74—
TYMINATIVT —ETHHEEZEZHIENTEET, AN —ATWIT —F2 AT VT —ZELTWID, 7%
ARF = H LU THIDNE, AN — DEBET DA v RICE>TIREVET, open BKICHET = a—F (7
BEIL, THFANT 7 ERADAY Y RO THNIIRD  SAF VT I RBADA o RIITHELEE A, DFED, Ab
V2% A FVEL TR ZEN > TOFUR, open D= a—F 4 ZTHREITXIZT DL EITHYFH
Moo

AN = LDONEZNAFT VT =L ELTHROAV Y RITIZEL T Db DRHET,

stream#read (len?:number)

stream#write (buff:binary) : reduce

stream#seek (offset:number, origin?:symbol) :reduce

stream#tell ()

stream.copy(src:stream:r, dst:stream:w, bytesunit:number) :[finalize]
stream#copyto (stream:stream) :map:reduce: [finalize]
stream#copyfrom(stream:stream) :map:reduce: [finalize]

stream#compare (stream: stream) :map

AN —=LOWNFETXANT —HELTHHAY Y RIZIZLL T OLDORHNET,
stream#print (values*) :map:void
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stream#println (values*) :map:void

stream#printf (format:string, values*):map:void
stream#readtext ()

stream#readline () : [chop]

stream#readlines (nlines:number) : [chop] {block?}

ZOMIZH . BIEEL TAN — 22T MDAV R 3B | ENENARN — LT —Z DN EIRD F
T BIZIX, JPEG 77 ANV DFHEZROBIIAAFTIVT =2 L THRWET L, CSV 77 ALRBIETF AN 7
ANVELTRLSTLID,

15.8. AN —LMDT—R2aE—

ATTHAN =205 H T HAN — 2T — 2 %2t —3 5720 OBEEL T stream. copy WHEIIL TV
7,

stream.copy BRI B I, 2 =KD 7 7 ANA Lat’ — D7 7 AN A EHEEL THE

Zat’ —3 5LV ObOTY, L TICHIZRLET, 728, ThE2—h :finalize 3’ —HO%|ZaE

— DML — IR ET Db DT,

‘ stream.copy ('src.txt', 'dest.txt'):finalize ‘

WNEBDMLEE Tl 77 ANVZ INARN) — MBS ADO T, EOWEIILL FOIDNZFEBR LIZDEFEL TY,

‘stream.copy(open('src.txt', 'r'), open('dest.txt', 'w')):finalize ‘

BAOFI O EETI A, 28 BIRLIZS DD T RIS ATE R AT 52 ENTEET, filx
IX. 774V src.txt |Z base64 T a—RENT- gzip TBROT —ZPEMSILTWDELELED, 2T
— 2% EBAL ., AT bzip2 A TEMEL TH O base64 T a—RL7ZfE % dst . txt ([TEHNT D LEE
I ZUL FOIDIZRR T2 ENATEET,

stream.copy (open ('src.txt') .base6dreader () .gzipreader (),

open('dst.txt', 'w') .base6dwriter () .bzip2writer()):finalize

T = H DN ALK ELLT DI ET,

v

open ('src.txt').basebdreader () .gzipreader () _l

stream.copy ()

open('dst.txt', 'w') .basebdwriter () .bzip2writer () |«

<
<
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15.9. R9)TrIT7A1ILDEIT
15.9.1. 7—HATHRDRY)TrI74AIL

Gura (XFEAE DT —HZ A HARN) —LELUTHWET R, ZIUFIAZV T N7 7 A VE DL OLEIATlidd
DER A, 21T, ZIP 7— AT DHRICHEIAIV T NI 7 A VA BT AHZ L DL T O I EEEEITTH
ENTEET,

gura —-i zip archive.zip/hello.gura

"1 BT zip BV a— VB AL IR—RL, ZIP T — AT NDAIV S N7 7 AN EEE L TEITL T E
7

AGVT T 7 ANDY T 4T AN  gurc FT2d . gurcw D7 7A/NVEIL RV N7 7 A /VERER, ZHUHIZIZA
IUT NI 7 ANSMDT 7 ANV RO T DZENTEET A, ZAUTZIP T — AT HDAN — LT 7 EAT S
2 > TR TWET, Gura X2 ROV NI 7 ANVDOY T 4o 2% /T 58 BEIIZ zip £V =
—NVEAVIR—=R T —HAT T 7 ANVHNSDT JEANTEDINLET,

15.9.2. HTTP LORYI)T+I74IL
HTTP %— 1 EIZHDATV T N7 7A0E LLFDINZFEITTEET,

gura —-i net.http http://aaa.bbb.ccc/hello.gura
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16. /1 A—
16.1. =

MO TOALE 2—FZEEIXT X ANDORLYEV N HFLTLIZN, 5 TIET 774 N a— Ao B —T = — AT
FOLDIZFERITBATLELZ, £72, Web 77U B EHLELIEALH—Ry N7 7 EAZRZIIL IS HOY
BT IV T HIRITFENVE o EDIIRHPITD > TR BERNLEZ HODDN, 7T 7 49744 x— (LT,
HIZA A=V LN ET) OEMETT,

AA—TVENEIIE, A AT —Z A1 T4 NVBHIBR 7T T 4o 7§l T A AT VAN 72E BB, T
OB BN TTIA T FURBESINTNET, 207D, T4 7 FVDUED TARA—U T —Z D0 N %
THZEIFTHBEIATONLZIED—DTT, A A= T —ZIR k- FO_Jh Al BAELHLDT TNV T 7
ETRISIL, ZNODHERZNAFICATIOTIMENT 27 +—~ v MR —IRIZEENE T, ZOLE, FA4TF
& o TN T DA NMIERS T T A2 A MR B2 > TND T2 ZEHARLER 2 & DI MR e & DSBS
WYV ER A

ZZT Gura lE, A A=V T —Z & SihORERERR T — BB DT, A A=V ZEET DT 22— VTS
DT — BN RIET D HELVE LT, ZHUTED, WANWARIERE T4 T T -V a— Ll DT
— SR ARG CHET DTN TEDLIIITRET,

B ZATIEAED Tel/Thk 747 TV TWADAA—T 7+ —~<v NI GIF & PPM 7217 T4, LAL., Gura lZHAA
FNIZ tk BV a—/UF Gura DA A—IRIZARH IHIZFEESITWADT2) | Gura DEY 2— /L3t L TD
PNG <° JPEG 728 DAA—=D% Tk OF Y NAZFKIRTEET, £/, Gura DAA—I AL AZ 2% Cairo
R OpenGL 72 EDTTT7 49 VBT A7 7V OB G T HIENTEDLD T, A=V ~OHEFEEZLIZY,
R REAE B DAA—Y T =~y b CTH AL TDZENRTEET,

_____________________________________________________ E ot i S
| | | } | [ | |
image {VREVR | Ar-omT |
__________ (Y N N A S S
S ] ______________ 7 L?_?ir_’?_*é-‘f_uf_ ______________ | S l*‘WlMtﬂﬁ _____________ l
Cairo OpenGL FreeType wxWidgets Tk SDL

16.2. TSI AA—CFERKT S
PLFOAT image BAEM-ONET L, T I T DA A=V AL AR A AR LET,

image (format:symbol, width:number, height::number, color?:color) {block?}
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format [ IAA—TVALV AR ADT —HNHFRH T, RGB BHEDHEFFDO rgb W7 N7 7 EFLE T
‘rgba ZRELET, BT DL, rgba BMEDILET,

width, height (JIZA A=V DIEEESEZZNENE 7 R/VEALTHRELET,

color [FAEMRFHIBY D5 T AFRE T, BT HLERITRVET,

16.3. ANJ—=LHISDA A =TT —E 5 HAH
AR —=DENHA AT —H it iATe b X, image BEELL T OB CTHEORHLET,

image (stream:stream:r, format?:symbol, imgtype?:string) {block?}

I stream 13, A A=V T —FEFGAIALAN — L TH, ZOFEUSCFHNEIET L ZNE/ A4 LT
fRIRL T stream BUTHF Y AR, A A=V T —HEHHARET,

format I FAA—V AL RZLADT —HNEREBLT, RGB HEHRDHLZFFD rgb NI VT EFEL T
‘rgba ZRELET, BT HE, Crgba MEDILET,

imgtype ZIE, "Jpeg" R"png" EVIINIA A=V XA T L% LTI THRELE T, ZO5 [P E IS
DL AA=T T ANDNEERST 7 AN DOV T 40T ADHA A= EAT HFRILET,

ARA=T T 7 AN DFEIRIA I ZE T HITIE, KIS TDHEY 2— N EHOLNUDHAL R —IL TEBIMERHYET,
FV a2 VEY R A AT T 7 AVFLL T DLV T,

TV 2—N4 PIR—" T A A= T 7 AL AA—=TEAT S
bmp Windows BMP~ 71/ bmp

msico Windows7 A7 7 AL msico

ppm PPM7 7 AL ppm

jpeg JPEG7 71V jpeg

png PNGZ7 71w png

gif GIF7 71w gif

BV a— VEFBUCR T DT, FLWOAA—T XA T I RS LI ENAIRET T,
ARA—=VEA TN ZESTUE, T=A—vay GIF OINEEDARA—D T — RO DDT 7 A AL T
720 ARV DT R T AT —H a0 TN DHONRHNET, TNHDOEHIT, T 2— AR RMET 5
BRSO/ FATHAET HZ LM TEET, ML, BV 2— LDV 7 7L AL TTES,

Ty sREOFDHE, |img: image| EWVIBRTT ay 751 5EEL TT a2 E ML ET, ing 34KL
TeAA—=T DAV AL ATT,

16.4. AN)—=LADA A =TT —REERAH

AN =LA A= T — Ao EZIALEITIA/ VR imagetwrite DHEBEINTOET, —xRAUILLTFoL
BT,

image#write (stream:stream:w, imgtype?:string) :map:reduce

Sl stream 13, A A=V 77 AN EEZATLAN — AT, ZOFEUITLTFHNEES &, ZiE /A4 LT
fEIRLC stream BUTHF Y AR, A A=V T —HEEXZHFET,
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imgtype (ZIE, "Jpeg" R"png" EVIIINIA A=V HAT L ELTHITRELE T, 2O HNESN
DL AA=T T ANDNFERST 7 AN DOV T 40 I ADHA A= EAT ZRHILET,

AR=T T 7 AN DFIHIAIET DI, FETHEY 22— L EHOLNUOHA LR — N TEMERHVET,
FV a2 VPRI T DA A= T 7 AV, [T 7 AN DFE R AT | DEiEZIRITEEN,

ZDAYRIE, = DOWgT —ZDIHDEZAKIIKHEL TWET, LNLAA—THATITESTE, T=4
—3ay GIF DIHNTEE DA A—DF — 2% OEDDT 7 ANV TN A A=V DS T 47
—HEFFOTNDEDBHVET, 2OV ST T 7 ANV DOEZIAT, KTV 2— R T BB/ T A%
ZETHRRIZARVE T, FHlIT, £V 2— DI T7 7L U 2B TLIZS N,

16.5. 1 A—IMI

image 77 AT, LT OBEEATOAY yRDPHEBESIVTWVET,

AR #RAE
image#crop A A=Y L
image#flip KA BN
image#paste AA=DREOfTF
image#reducecolor T AL B
image#resize P AR
image#rotate LB O & Drliix
image#thumbnail LAV AR

16.6. U574y E

TIRGLT T T 4o 7 BB LT XX, T4 7T Cairo AR —ITHEY 2 —/b cairo AMEFRTT,

ZRTTTT 497 TA47FY) OpenGL 2V R —hT5FY 2—/L opengl ZfiHé, Z o7 7affior- @
=RICT T 4 7S TEE T,

TXANEARNTZWNET THIUL, TA47 TV FreeType 7R —h7 5% freetype TV a— /L CTIRIZTH A
N AA—VITHD AT ZENTEET,

16.7. T4RTLAHH

GUI 2454545 wxWidgets TV 2—/L wx &, Tel/Tk Y =2—/b tk ZHELTWOET,
F7-. EER W F A A EEIZ 35 SDL (Simple Direct Layer) OFY2—/b sdl 2AHESNCOONET,

80



Gura Ei&~v=a7JL

17. 77—k
17.1. =

FUT L — R DU EFN L ATEOTXANLTFEIOFINT Gura A7V RN IATIR . AU RO ELThE R
B SCFHN AT DI EMTEET,

17.2. ARVRSAABEIZLBER

F7vars-T Tro 7L —raeitib LT T AN 7 ANV EFEEL T Gura Ao X —7 VR EFITTHE, DN
REsHmLET,

17.3. R9)TrRIZEITAEH

AVyR string#template () F2IEEE template () 2V, SCFEHNEZITIAN —AH IR ST
DT T —RLFHNND template AV AKX AGBAK LT, template#render AR THELZFHEL
ESSIR

template#render AVYRDFIHIT stream AL AX L AZPET L FDAN —AIH LU TRERAZH TILE
o BIEEENE T DL RECTHNIL TRUET,

template#render IE. TR TR SUZ I I HEREE TGS ILE T,

17.4. gEakIL—)L

Gura AZUZ ML "s{" & " IFISATRIBLET, ZONERL, 1@HF O Gura A7V he L T AD T,
Bﬁzﬁfoc&‘%/“‘/yfw\fm&u\iwuo BEOTFARDHIZ "S (" é:b\jjl%@iﬁ()\z’né%)@ ZNEAIVTNT
TedlH LELELTEOTHAIEL "ss{" LR LET, A7V M OZE Aot TI0E R B E 5 2 FH A,

SRS RA ST AL ED L — VTLL F D@ T,

FERNLFHNDEE EONFEHILET,

VANRAT L —Z DG, £ DB FE SFHNAEWL CREG LI R A ILET,

ZRLSND nil LA OBERIL, CFFNERSTH IS ET,

ITOMBINOAZ VT IHEED "${" DOICZEANFIEL A7V T NOERPEEATICO 58818,
SHDZE [ 53 T R TOITORNZEMSNET F—h 17 > MERE

® ERIZEHNDUATA—RITEVDENES

BlZLL FIORLET,

T FL—h i A
Hello ${'gura'.capitalize()} World Hello Gura World
Hello ${3 + 4 * 2} World Hello 11 World
AB ${['lst', '2nd', '3rd']} CD AB 1st2nd3rd CD
AB ${['lst\n', '2nd\n', '3rd\n']} CD AB 1st
2nd
3rd CD
${['"1lst\n', '2nd\n', '3rd\n']} 1st
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2nd
Brd

Hello ${
'gura'.capitalize()
} World

Hello Gura World

17.5. ITDHKL

FHIRE R2S ni 1 OBEIIH I SEY A, ZO5DFNE, fHIRE RN ZE D SLTFHNDLEEFEIT T,
"S{" LM DERICHHIUITI—REEVOZEANELRVET, LI FIRLET,
T —h il

Hello ${''} World Hello World

Linel Linel

S{'"}

Line2 Line2

Hello ${nil} World Hello World

Linel Linel

${nil} Line2

Line?2

17.6. HI{EHESC

"S{" & "} OF TRBISLRSN TODEBNEIZT vy 72 HB8T, A7V T M

X7y 7 mn

LS

TUWRWGE . EDAZYTRDEIG "S{end}" DENDETOXLTHNINEDT a7 ODNFEL THbILE
T, ZAUTEY, if-elsif-else REDHIEE LN —T 72 8 2R T A ENTEET,

T 7L —hk

it R

$S{for (i in 1..5)}
S{if (1 < 2)}
${1i} 1s less than two
S${elsif (i < 4)}
${i} is less than four
S{else}
${i} is greater or equal to four
${end}
${end}

is less than two
is less than four
is less than four

g s w NN

is greater or equal to four
is greater or equal to four

F T at Ty I EAREET, S{end) ETOXLFEINEZFD T a0y NEEL THRW-WEE

olzzen7 oy 7 A EREICEL £,

=YY RN

T 7L —hk

${range(3) {}}
Hello World
${end}

Hello World
Hello World
Hello World

Ty I NGA=ZfRETHH AL, LT OINIT uy I "GA—ZDH LRk L7 vy 7 2 BB L E

B
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FoTL—h FER
$S{range (3) {Iil}}
${i}
${end}
17.7. Ak

${== Mb ==}$ FTOHFMITTA NEIRSI, T T L — M NMBERINEIET,

T 7L —h i S
1st line 1st line
2nd line 2nd line
3rd line 3rd line
S{== 4th line
*comment-out* 5th line
==}3 6th line
4th line
S{==*comment-out*==}$
5th line${==*comment-out*==}3$
6th line

17.8. ##&

${=extends (super) }
super:template

S${=block (symbol)} .. ${end}
symbol:symbol

$ {=super (symbol) }

17.9. DT TL—tDIEDHIAH
${=embed (template) }

17.10. TY0OEH

${=def (symbol, args..)} .. ${end}
S{=call (symbol, args..)}
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