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2. ETAE
21. ETI774I1

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. MEE—F

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

Gura 0.3.0 [MSC v.1600, May 31 2012] copyright (c) 2011-2012 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,
23. RO9YTrIT7ANL

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-Cely H ARGE2 & O T2 G e A1%, UTF-8 SUFa— R T 7 A /L AR
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)
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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
TrANVENERTHIENTEET, LTI, ERRERIC 7 7 ANAE R E R oo IRy N7 7 A IV EAER T 5
Gura A7V 7N CT,

#!/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,
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LR Da~ R AT a5 0T £7,
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-c cmd BIBINCER LT cmd OWNEEAZV T RELTEITLET,
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-C dir AIVTNDEATRNC, IV NT AV I RIEREDT AL NICERLET,

-d encoding 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,

26. TvITL—brIUDY

av U RIAF T vary -T T TV TV —"I77ANVERETHIENTEET, 77— 77 A &1,
BH OTFANLEDHIZ Gura DAZV T IBHDIAFEINTZT7 7 A /LT, BRI o TV B b ST A L&Y

10



Gura EEv=a17IJ
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3. RYI)TrDERESR
3.1. #EVTIIL

BAEY) T I ZIE EEEESO —FEIHVET,
FEHIT number BIDOAL AKX AT, WERBLUT T X CREV NS EEE L Tl E T, ERoFRTLEIE
HRBITRA LT OISR ET,
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FEEE complex BD AL AZ L AT, EHARTEMEIT IV OEHKIT 3" 2O CTRILET, B j
EFRTEET "1 LB TSN, " LV ERRITEEAR L OV R V4 MRS E T, FUEHE T
— VIO "1 LR L ET,

PUF A2 508 77V Rl ¢,

43 3.1415  23e5 329 17 -3 |

3.2. XFI)TIIIL

SRR NG =T =gy " F IR T NG —T— gy " CTeE . SCESNVTI IR
£, LFEHNTTVIE, string BIDA L AZ L ZRE L THb L, WEREBUL UTF-8 74—~ v MI %9,
SCFHNTINVNTII N7 74—k " 1T T RO R —7 A 2N TEET,

TR —7 F B
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¥n BT
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e T A — T SR URIT AU DT ER A, ERUSMIEE O TEWITHD EE AN, Gura ZZ7Y 7 hoFtid
T TN H—T —ar O HEHERLET,

TN I =T = a FIIF T NI A —T v ar k= ol il s T TR T & UKL H
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BRIDATHFAZT- WA LTI N —F — ar ik OtiTa—Re =2 —7 U Calik L E 1,

Ty
ABCD
EFGH
IJKL

LI B

LFFNORNZ T VT o7 A """ Fl2EL "R" ZHEE T HE, LFHIHICZRr—TFis " ZEHbLLE
NIZRVET, ZhUE, A — T R A B RR A IE R BL S — e E AR T AR T, 727
L., XFHNDOEAZN A —T e NENDLG G, ZORIEMEZ FHA DO THEEL TIEEN,

TLT 4y A " &R OEWE, BEATIZD T A UFAIE TSR W RNICENAL T — RO
WZHVET, LFDIDNTT VT 47 A " ZFRETHE:

r"V
ABCD
EFGH
IJKL

LI B

ZAUTLCFH] ' ¥nABCDYNEFGHYNIJKLYn' L CGRHMEiENE T, ZAUTK L, L FDINNZT LT 407 A
"R" ZFEETHE, FH| ' ABCDYNEFGHYNIJKLYn' DI DOUITa—ROEOER L ET,

RIII

ABCD
EFGH
IJKL

AT CFHNFR L B E OTXF AN LS TAZY T MRIZHLD AT AR A EL TCWADT, 717
ST A "R" FREDFRKFLEMOEIDHRICT AN A T T,

33. NAFYYTIIIL

SCFFWFIVOIIC "B EIRETBE, /SAFIIT IR ES , RO —MELFFNTI L ERAL
<.,

SAFVIFFME, binary HOAL AL ALLTHIDIL, WIEBUL AN F =50/ A FUFRAD T,
ST | AN TS,

3.4. #AlF
FRA T, LT T — ATy " e RVERE "S- TR S "e" 72k UTF-8 LT 3ANMiIlD
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SR ANANTIAED . ZNHDOLFITMZ THEF - UTF-8 ~ /L F AT — 2 35e LT, UTF-8 252
JAHFETOT, BAGERE 2 SSATHBFHER TN TEET,

A AR AL B EO A =T OERNFICEZS I ONET, BESWMZONDHEIL. ZOERNEL
BEHELRODEOARLETT,

3.5. YRk

AFEIMGL T " " BEO "1 CHALEIBIZIANMIZRDET, VAT 1list JTADALAZ L ATT, YAR
2L Gura TR CEXAEEDT —#E2BHRLL GElh 352N TEET, BEMITH~ "," TRYWY
FTH, EATHERMOXYI L CRASNE T, 2iud, BREEHOITICHT TRk T 256 [TROD
VBB TCEDILEERLET,

YANEFHl$ &, WO EREZNAZFHEL  ZOfE REFEFLL THOVAN T V= MIRLET, LU T IE
BRI AR OB TT,

]
l, 2, 3, 4/ 5]
'Hello', 2, 3, 'World']

[
[
[
(r1, 2, 31, 4, 5, [6, 7, [8, 9, 10]1]]

YANMZ, AFEINOOIZ "e(" & "} THATHHERATLIENTEET, ELIAMDERRY AN -
TWD, AT DIREEDSG S WEIOY AN T L —X5k s (" BXO "}" THATRRTLIEL TEET,
INBLDOFEFLEMIE, C FFREIZBIT RSN OMILE S LEKHANTELO T, MEHE O3 —FHTT —
S OBIEAT) EERENMENT Y, T =R 5 &L, EOVANEFRZL FOITELZLNTEET,

@{}

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

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

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

YARNEZ O, FHifE R NAT L —Z Db DONRHDE, ZDOAT L —2ZBELELOEEZ LU TR
LET,

[1..10] # [1, 2, 3, 4, 5, 6, 7, 8, 9, 101 &%
[1..3, 8..1014# [1, 2, 3, 8, 9, 10] &%fH

FEAT S RSV AMIZ2 DEDHIZ, AFEINCHATE — DL EOA T I 2HUEEIEET DL, BROB N T
EET, Fo, FCSEHERERDBYAMIRDEOR%IT, AFRINTHAE — DL DA T 725 aZ 8 EL . R
AFFA =" TRt TIRMEZFRE DL FREDERDONAL RN TEET,

3.6. ZhJOUR

"QR{" BLW "y THALFEBILINZADAERKIZRVET, v N ZAIE matrix JTADA L AL AT
R

YR ADERIT AT LIHNEFE LT L — AT (" BEO "y Fe3S vy T BRO "
TH->TELET, EHEIT, ML LB O matrix A2 AL AZADET, FIEZOKITT X TOITT

14
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FICTRTIUINTEE A, BRDHO0RHHETT— 20 ET,
PURIZAEZNI~ N Z ARG OFITT,

@@{{21 5! _1}/ {17 3/ 1}! {3! _11 _2}}
Q@{{math.cos(t), -math.sin(t)}, {math.sin(t), math.cos(t)}}

3.7. 7Ovy

TU—AGE (" BLO " CHAZEEE T oy EREONET, UARIZIE Gura TRERCEXATLEDOT
— A HEEBFLL TR TN TEET, EEMITA L~ ", " TREETHA, WITHEEMORGVELT
RERSAVET, AU, ERAEBOITICH T TR T 256 ITROD v 2 E M CELTEEEHLET,

INFETOFRIREF L EVARNDOFA LRI LR DIZKBOEET N, EWITFHIRHCHODONET, TRy r%
AT DL, UARERICESCNE DO EHRZNEIZFHB L T O TN, —F ik ICFH SN EHROMMBE
D7 vy DIV ET, BLNIEAEDR Ty 7 KL OHI T,

{}

{1, 2, 3, 4, 5}

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

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

Ty it BB EEETABEOFRI AT LY, BT oy s R EE LT AR b IvET,
38. =

"e (" & "y CPHASEBIIEEEOAEMICRVET, FEEIL dict JTADALAZATY, FEEERDOE
FL, F—LENSRVET I, FOETHIETLLTOINNC 3 BOHVET, AlZtEOBL LD, 1 HKHOET
EHEEL 9,

1. F—EAFHFERAERE S "=>" TORPTRBELES, HFERALBLOMIX, o~ ", " Foldk
ITTRYVES,

2. F—LEEZERIFFOVANEIIT o 7L TRBELE T, VAMNEROG S AFEIL "[" & "1" TZH
SOEFEPAHET, Ty OFEIFTL—AR S (" BLO "y THAET,

3. F—lEE —IRITTHNCR AL THRGLLET,

FEE DX —2I, BE, SCFEH oA MERTEET, T Gura MR SEEOT —#MaB 4 TH
NEY,

FEERORFLIE, FIE LT " LUOOARTOBEE T Yy 7 XSS THOHLIZb O T, BT my 7
ONTIIRIBRESHTZE Y,

FEAMRS RFERE AR DEOHIC, AFEINTHATLE DL LOX —%2f5E T 2L, BREOBHMNTEET, £
7o, R C<FEAMRE RASEEF IR DMEDHIT, AFHINCTHHATE — 2Ll EOF—Z45E L RABHEF "=" (THt
T TRMEEZFRET DL FREDEFEDONELENTEET,

3.9. Quoted f&

KOTFAIZ N7 I F—k " " ZoifbE, KOFHIAEESIL. Quoted fEEL THbiLE T, Quoted fEIZL.
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expr VT ADA VAR AT,
3.10. L URILIE

RBADFEFAIC R I 7 d—F " DT HE URIMEEL T IVET, S URUEIEL, NEETT—E R
B L TN ADO T, fER LD EEICTEET, ZOMEZFHAL T, BEEOF—RH R ER 21
fEbnxd,

3.11. E%

FEAf RN BAA L ASZ AR D DRI I (", )" THARESIEUAN DT H LB FRFLE L TR
biEd, SIITZETH>THRWTT R, TOHATHHEORWEIE LR L, BEIFFRHEL THHZ L%
HRTHULERHVET,

U7 A BT DR FRTT A R ERFOVET,

D FFHELLARTa=—2728 LT, Gura (ZIEHIEIE ST T A EFRRE A KRBT D720 DRI AT —
AV NIFAELET Ay OV ST LB § TR L CRES TN ET,

3.12. 7MJEa—+

an s " SRR T AR b O TN E 2 — R ONE T, TRIE 2 — NI, 3R ESeB g D5 B A
FOZIZFLIR L, LA N OIS RS ERALET,

WO FAMEZ RN T DS ORI HIEE

BEEF D5 | Bds B I BT MR E

BB L DB YA D% IZFER L T, B D2 ® 25 E
FBUER DL BYARDZITFER LT, B DT 74V b OZE AR E

BIEEONH L Tl s 7 ME —MEEIL, B D5 R E L LTV ET, miF oE WL, B DF 4K
DENINZZDfEZZEZ TOKDIZR LT, 7ThIE 22— MEE CIEF 72 8 12725 5 TT,

3.13. HEF

B DR RIZ2FERIE L L THAE T 23HVES, A TI2E, OLoDFI DA ELLHIEETE F-&, — >0
FI¥a LD “IHERE OV ETS

3.14. aA bk
3.14.1. SAvarrkETAyHIaA R

APV T NT, ATy a2l Gk 00T TZ5s "/ /" Fldsy—7 505 " BERNDE, TINDITER
FTEAANERRLET, TNETA AR REMEET,

ATy a kT ABYAY e DI T25e s "/ *" IO T AFVAY LAT 2k Dl a5t s "x /" Db aA b
WZRVET, a7 ayZa b NET, 7T ayZa A b, T2 G ENTEET, o, 7 ayra
AROHIZ MO Ty 7 AR MR AN CRLIR T2 8N TEET,

LU FIEA a3 A RO cd,
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// line comment

# line comment again

x = 10 // line comment after some code

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

/*

block comment

*/

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

3.14.2. T TyyaArUk

AIVT T 7AMT ascilt A—RUSNDLFEETLLAIE, Toa—T 4o I E~Ty7aX U TR
HDLBENHVET, v~V 7arheiF ATV TR 7 AN O—4THEIZZATHITENPNLDIASRT,
"coding: XXXXXX" LWVIOERXEGHAFTT, XXXXXX OEMITra—T 40 74T Bz utf-8 X
shift jis OIIRILFHINAVET,

~ Py AR NEF A A LTS BB E DY ET, /S — I E P ATAICT A A hasiib s
WD EFAR T w7 aX MDOSUFANERLET, HL—1T H A3 shebang (UNIX DY /L A7V R CffiH
No 4! THEDAVVTNFEITAV U RTIALES) 2261F, ZATHICTAa A MRl S TO D0~
~ VI ARND LT ERELET,

LU R shebang &~y 7 a A MR ELIZT 7 A VO SEBADFLIR B TT,

#!/usr/bin/env gura

# coding: shift Jjis

Emacs O X Fa—RfEELL THERMS WG EIILL FOI 5tk LET,

#!/usr/bin/env gura

# —-*- coding: shift jis -*-

17
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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
HEEDAYREFEITLET , AYVYROF T, BB % self LVOAATOEHTEIRLET,
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 ', self) }

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 ', self) }
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. EBRERT—LE

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,

18
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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 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,
Ix x ZEBEEAHRL ., mEKIELIC /R A Boolean MITIRLET,

x +y | LT OEFERREZKLUET,
number + number % number BTRLET,
complex + complex % complex MITIRLET,
number + complex % complex MITIRLET,
complex + number % complex MITIRLET,
matrix + matrix %z matrix BTRLET,
datetime + timedelta % datetime W TIRLET,
timedelta + datetime F1% datetime M TIRLFET,
timedelta + timedelta 1% timedelta BRI TIRLET,
string + string FEALIRER%E string M TIRLET,
binary + binary FEALIRER%E binary M CTIRLET,
binary + string FEALIRER%E string MTIRLET,
sting + binary FEALIRER%E string MTIRLET,
string + any any ZXTFHNCEBL, AL RE string HTRLET,
any + string any ZICFINCEML, #EALIMERE string MTRLET,

x -y | UTOMEMREZRLES,
number - number 7% number M TKLET,
complex - complex 7% complex HITIRLET,
number - complex 7% complex MITIRLET,
complex - number 7% complex HITIRLET,
matrix - matrix 7% matrix BTERLET,
datetime - timedelta #Z% datetime M TIRLET,

20
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datetime - datetime

timedelta - timedelta 7% timedelta HIT

L/ij—‘o
L/ij—‘o

#% timedelta HITiK
=

x *y | LT OBFERREZIKLUET,
number * number f8% number B TIKLFET,
complex * complex % complex BITIKLFET,
number * complex % complex BITIKLFET,
complex * number % complex BITIKLFET,
matrix * matrix % matrix BTRLET,
matrix * list % list BITIRLET,
list * matrix % list BITIRLET,
timedelta * number f8% datetime B TIRLET,
number * timedelta f% datetime B TIKLET,
function * any BABUNA U Z 270 ET, Bk ES PRI,
string * number number AfEELIAERE string B TIRLET,
number * string number fEAfEELIAERE string B TIRLET,
binary * number number fEAfEELIAERE binary B TIRLET,
number * binary number fEAfEELIAERE binary B TIRLET,
x /vy | LT OBEAERRAZKLET,
number / number PREFEREZ number M TIRLET,
complex / complex FREAEREZ complex BITIRLET,
number / complex FREAEREZ complex BITIRLET,
complex / number FREAEREZ complex BITIRLET,
matrix / matrix PREAERZ matrix BCELET,
x %y | LT OMEGERREZKRLUET,
number % number &V% number B TIRLET,
string % any AN T A—y MEEIZRVET, BibESBRITZEN,
x ** oy | LUF OB REZRLET,
number ** number ~REFE number BITIRLET,
complex ** complex REFL complex MTKLET,
number ** complex REFL complex MTKLET,
complex ** number NEFEE complex BITIRLET,
X ==y |x &y PELWVEEIZ true, TNLSMNIfalseZiRLET,
x I=vy | x &y BERALXIZ true, TNLSMNIfalseEIRLET,
X >y | x DBy IWERENEXIZ true, TNLSMT false ZIRLET,
X <y |x Dy IDENINEXIT true, TNLIME false #IRLET,
x >=y | x By JVHREVDELNEXIZ true, TNLIMNT false ZIRLET,
x <=y | x Dy IOBPISWVDNELNEEIZ true, TNLLIMNE false ZIRLET,
x <=>y | x By JDE/PSNEEIT -1, FLWEEIZ 0, REWEXIZ 1 2RLET,

21




Gura EEv=a17IJ

X in

y

for BASD 5|18 TREHOLNI-LE
ATL—2RAREL TR ET, s T for BIER DR Z B IRTEEUY,

TR DB THEDLONIZEE
y WUARNEZIFATL—HDOEE . x B y ODEZEDIHLDUOEDELHELNEXC
true | TSI falselRLE T,
y DENUNDOTRIDEG S AT == LRIUHEREFELET, T7bb, x & v 2
FLWEE(Ztrue, THL I falseZiRLET,

x &y N number BDLX BRI EOOREEZLI-FERE number B TRLE
%, v IE EEIZEIBDEREIC DI ET,

x &y B boolean HDLX FHEAIZFE LA RE boolean BITIKLET, ¥
bbb x & v I false XL false, TN true ZIRLET,

X 2 nil OLE y OEZRLET, £/o.y 25 nil OEE, x OfEZIRLET,
TNLSNOTIDEAPE S LT —Z0E T,

y

x & v 2 number BlOLX BRI EOANDFEEZ LR RE number B TIKLE
o x, y 1T BHEIZELHEEEICADONET,

x & y 2% boolean MDLx FRMEFEZFIRLIZFERE boolean MTIRLET, T
bbb, x &y DT true X true, FNLSMT false ZIRLET,

x F2E v 2% nil OLEX nil ZERLET,

TSN OTRIDEZPE T LT — TR0 ET,

x &y 2 number MOLX YT EOXOREFE A LI-AERE number M TiRLE
T, x, v 1% AN HEEMEICADHLET,

x &y M boolean WDLE PEtmEMAZF AL HR%E boolean M TIKL F
T, Thbb, x &y DRICEBMEOEEZIfalse, TNLSME false ZIRELET,
TSN ORIDEZPE S LT — TR0 ET,

x & v Dnumber MDOLE x Offix v EvMNETT7RUIZMERE number BITIRL
T4, x, v 1T B BEEMEICADHNET,
ENLNOTIDIEZ T LT — (20 0E T,

X >>

y

x &y Dnumber WDEE x D% v BN T7RUIHER%E number BITIKL
F9, %, v & EHEICESLDEEMEICHOONET,
NSO DNEZWES LT — TR0 ET,

x HBMEEHIWTLT-LE, false BRERELTRLET, v OiHEIFITWER A,
x FEAESHIWIL-EE y ZRHEL, ZNHEEEHIWT 5L v OERLET, v &
BECHIMTT5E, false ZRERLLTGRLET,

x HEAHSHIWILIZEX, x OEZIRLET, v OFHMEIX I TWEEA,
x HBECHEILI-EE y 2L, 2 EBEEE W T5E v OfEEZKLET, v b
AEEHIMTT D&, false ZRERLLTGRLET,

KB T TT
R " ORNCHGE T OREE DT HE, AR GLOMI AT RAEHRLE
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o BIZIE, "% += y" &b@ﬁ’i’?”?ﬁfé}:\ FT "x + y" ORRERD, ZhE x 12
ERLET, SOBRELOMHE TR, =" a2t et et =t
Me=""A=" ec=" > >=" ﬁ)&)@iﬁ”

RAHEE FOFERIZ DN TR, BB ORI A S RTEEN,

5.2. HmEEHEICIDULT

RHEHA T se R || 1T ZOROSFMICE > THUMOREFAM T 20 G0 BREDLD T, SeE 53T
ELTif BEORDVITHEIZENTEET,

I~ T A GDE T EEIT, & & | ZfVET, ZiUL, list#filter AVYRRE | B
& BRI OAT L —H &5 [ DR A O BRI B2 DR E T,

5.3. XFI|TA&—Tvhk

SCFHNEV AN S—F U RiE T 'S THORITDHE, LTFINFHOT 43— EEIIE SN TIANDONEE L
FTHNAEHLFT, EXOFEAUL ¢ flags] [width] [.precision]specifier DIHTRVET,
[specifier] IZIZLLTFDOIBLDUEDEIRELET,

specifier B
d, 1 |10 #EFF 5O
10 HERFRF 572 LEEEL
2 R E
o 8 HWRF S LK
x, X |16 #ERFFSRUEL
e, B | #EEOERE/ MRS (B 1R 3C5-CHE))
£, F | EopRGEE MIoR g (F IRses=citi )
g, G eFIIEROME L= (G IZKRLFTH)
S pe
c L

[flags] ZIZELFDIHLDOEDEFRELET,

flags Bl
+ TIAFAEDEE | SEHHIC + SR EEOTET
- FERBED T ANl E L £

(Z=1) 77@5(1150)&% SEHHIZZE AT A O ET
# 2 . 8 i, 16 MEIRELDAHRE FITH LZ4E 4 "ob", "0", "0x" ZILEEIC O ET
0 M DR T- 72 vy % 0 CHd F9

[width] (ZI3m/hOIFEE 10 ERIETHEL £3, CFHNTEHR LI RORSHZOBAEITT 7272
WEE, ?)*%@@fllaa’i’/f A3 (CFa—R 0x20) THO I, RSVBIOFIELL LOGHEIIMELEE A,
[width] OALENZEUE TIIRT AZYRY " ZHRET D&, H/NO I FhEE e 3 o8UE % 5 1507 HE
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BLET,
[precision] I specifier (ZL>TEKAERRDES, FEYNEEITH LTI, /NG LU T DFRTRHTEL
DIREITRET,

54. RKAEEF
54.1. R~

RAEE T "=" [T HEE A OIORERERHET, L, BHAT—T ONEEEZDHEVORIER%Z
FrO M T, DR 1 LBV ET,

RANEE T AT B AT 7RAER, BT LWMEA E R TEET, £o, AFEINE > THEED
BERICRALHE T HZENTEET,

ZEHE, "symbol = value" EVIHOREFHIITHAZETHNELEL T THIENTEET, ZOLX symbol D
BIWMAEZRT TN E 22— a22F5L B2 ZORICEBLL THOEHITRALET, Filz X,
"foo:string = 3" &WHFULL 3 V) number MDfEE string BUZEHLL THD foo EVIOARTDE
HURALES

5.42. AVFIRATIERZLARA

ATV AEFET, "ob] [index] = value" EVOREFHMETHIETHNREETTHILENTEET, obj
X, AT IAT 7B AR T HEREDOA AL AT RENREDELTIARN TR 1ist RFFEITA
dict DAV AZ L ANRBHNET,

AEEI " BEO " O, ATV ARDEERELE T AT 7AEL TR DT —2 X, A~
AR ADFEFIZ L > TRV ET, 1ist AV AX LV ATHIEDO EARN, OB PR ESNDHETT—T7e0 E
T, dict AV AP AFF—ITRVIDEE DA TV =/ N AT IV AR E CTEET,

AT I AE, BB ETHZENTEET,

| obi[5, 6, 7, 8, 9] = 10 |

AL T IANANEANIAT L —HEIRETDHE, TNHDEFZ AT I AEELTHROET,

| obi[5..9] = 10 |

5.4.3. BEHEDORA

B D — AL TR S AR RAHRE 7 TR A58, BIEOERITRVES, HMZRFI T, "func () =
{}" EWVDIDRIEAUTZR0ET, B D — ke, ZDERTIEICHOWTIERDOETHIAL LT,

54.4. B URLA~DO—FERA

RNEFE OIS, AL "[" BEO """ THATRANR (B VRN EEIA T I7AERE) &
L HFRARNGI LI EERLET,

EFT DENVANDLE | UANERI IS T DN EDONRARRIEELERLET, LLTORIL, 25 a,
clZENENL, 2,3 2EFRLET,

o
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‘ [a, b, c] = [1, 2, 3] ‘

AR OBAY AT LB 720k RARHRORI RN EATVET, T, (AR RO A
MEFALVL B, TT—ITRVET,
EHRT DL TATL—FEARETHILLTEET, EOPIA T OIS 5 EnTEET,

‘[a, b, c] =1.. ‘

A ROBDAT L —=HEZIOL D70 E A ROEIZT AL ZITVES, ZOELE/HHL, C
SEED enum H S DI ZENTEET,

TEF T DMENVANS DG E | AR ORAM G T~ TRICVEZERLET, FIAE LT oM
AR a, b, clTThT 3 EELRLET,

‘[a, b, c] =10 ‘
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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,

EEOLF OB, BENEOHLEIN "[1" ZONTWNDHEX ZO5IBUITVANEZ TRV ET,
variable[] &FESNTWDEIBITVANELE T, 2O EL LTI BUITIIAT L — 2% T 28
TE, ZOHBIFIAMP AT L —ZITMEMPSNET, ZN LS ORIDEZ G ET 5L, =7 =T %
R

BRDNZITWADT —H AR E LTS HY . ZOLIRGE TR A O®%I, vy ' 1Tk TR E
NENFET, HlZIL, func (x:number, y:string) EVIOBAEMNH ST, &AIDOFHIZIE number Y|
ZFKHBITT string MOEAELET, ZALSNOROENESNIZSG A 1T EEZ A IR 2
LT —TIRNET,

— R DEEYI AN BEL DRRIZ, "2" MNOWNTHORHIUR, D05 8347 atvgl#EL Tlb
AR AIRETY, BIZIE, func (x?2, v?, z?) EVIHEEAH-7-EE LLTOIHRFOH LA TEE
7,

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

func ()

F7aF G Eni 1 EE 52228 TEET, ZORIRIE, A7 T aF G B OB ISk GBI B A
ELTEWNG A ITHERTY,

‘func(nil, 2, 3) ‘

Gura OBI¥OHFIZIE, A RESIEEZLLLONRHVET, LIV o7 O—RIT, AR EIIC25515K
DOIFEITIT "*" F2E "+ LV SN OEET,

AIEREBIE OO U R &R SHBIE printf T3, C S CHARRA OBIEICHRTS, 0%k
DL FOINZR0ET,

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

printf BIEKEZMFOHTBRL, string MOEZFEMIOS LU THRELIR, EREOKOS [ HEHE 2L
WCEET, Pl FIORLET,

printf ('Hello world¥n')
printf ('Current number: %d¥n', x)
printf ('%$d + %d = %d¥n', x, vy, 2z)

FLA " ROWZ R AR GIEUT, 0 HLL OS5I EEZ T ET, OFD, SIED UL ObiFESh TR
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TOTI =T ER A, — 5 5w "+ BOWEbOIE, 1 ML EO5 [ EEZ AT ET, Zhud, B
72 ES—EDGIEAIIFFL TR FEENRNETT— TR DLV ER T,

FIEFEET "=>" LVIORFICHRWO TR EENMEESN TGS 2051 HILT 7+ VMEZ R HE T, I
OHLOEE, ZDO5 O ELBIET DL, T 7 H/VMEDRINOVIEDIVET, FlZIE, func (x => "yes")
EVIOBAENHY . 5IBIEEEEAMEL T func () OIDITMHETHLIES S, 51 x OfEIX "yes™ Z20F
7

T 7 A/VMEEL TRFELSITODNEIT, BIE D E R OFHMAE ClI7e< FERH L Z LICEH L 72 D23
BARRICESNET, 2T, "=>" OHLITR K ADBIICEDEEEZHDNEOS A 7 7 A /VMERZEAL
FTHEVIERIZAR LT,

BIEIEE T, A ORI Ay 7F—R 0 ™" BRONTWAIES . OB EICIEL - EHRITFHMERSI T,
ROFFRIEITESN T T, ZOMKEEIL. if ° while X O7u—H#EE LI ET, Filz1T. Bk
while O—AITLL FDOIHIT/2>TWET,

while ("cond) {block}

—MRANZ, GBI E LB HRIT, TS LRI ESE T, Ll RS cond (2
L7203, RS Z L2 BB RICIES N E T, ZNaiHili T 5D1%, while BIEOWNERTY, ZOHHE
(Z&0 ., BEDOTE A THY 2 3L DI 0B E S EHT LN REICRD £,

6.1.4. S|IHD)ANEH

R " ZG DRI HE, EDOGIEEY AR IR T, GV AN ER TR T HZENTEET, i
ZIE x = [1, 2, 31 EVIOUARESH-T-LE,| func (x*) EVIOIFOM UL func (1, 2, 3) EEEHITAR
VET,

VANEBIMEE ORI TRETHIENTE, W@ OS I BIEELRIAETHIELAEETY . x = [1, 2, 3],
y =[5, 6, 7] EVIOINTEENPRASNCNZEX, func (x*, 4, y*) X func(l, 2, 3, 4, 5,
6, 7) EVORFOHLIZRDET,

6.1.5. AEIDOESIHIEELSIHDIFERMRA

BB D — T, BIEITIZENZE L VRNV ANERDOTOHNTWET, B, func(a, b, c) &)
—EREFF ORI TIE, TNENDOSI DOV AT al b, ¢ ERVET, ARTOIZ ISR ELHEHIE, i
BOL RN T B OV L OBICHUREICHE E T 2ZENTEET, LRI OEHIHEEEIL. 51D~
RV EEN Y COMEEFFERAEA 7 "=>" TORFTRRLLET, BLFD 3 DOMOHUITEM T,

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

ARTOEFIEIEE TR T DLV RNVAIE, NI 7F—T —a e B TEET,
AHTOE SRR T, SIBDBNLoT-0 ., TNENDEIED BRI DD EX T4 A BT IR
WU TR HEMEZ @D 5 IR DIV E T, £o, BIEOZDBA T v a AR EN TR > THY, FrE D5 1 #
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DIEZFRE T HEEIRENTHEFR] T,

Rl " EEIBORIZOTDE, DGR EFFEFELALRLT, SIBIANOF—U =R 5| HEF IR
TENTEET, HlZEx = ¢{ foo => 3, ‘bar => 4} LUVIHFEENRHHTZLE, func (x%) EWVIHED
HUIZ func (foo => 3, bar => 4) ECZEMITRVET,

FEEIRBITEEOBIZTRE T HILN TE, BH OF B ELIRIET DB RET T, x = %{ foo =>
1, ‘bar => 2}.y = %{ hoge => 5} EVOIINIEBEPMCAIINTUZEE, fune (x3, 4, v%) X
func (foo => 1, bar => 2, 4, hoge => 5) EUVOHFERHLIZZRNET,

6.1.6. TFrRJEa—METE

BIEVANDHZIZ, 2 fes """ ICHT CT N 2 — MR ETAIENTEET, TRIE2—MZL-> T, B
BDSHENEHAS AR TEET,

KBV B IR T 27 N E 2a—MEELHV ET, DI T N 2—NMNT, — T, ar """ 0%
WZREWNTHAFEILN " B "1 IZHEN-V RV DOYANTEINE T, HilEL T AEEDEA nunber &
ICE BT A% tonumber O—RALL FloRsLE1,

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

ZOBEIIFFOHLOER., :tnil X° :zero EWo-TMNE 22— MZITRY ., ZN60OHEEIINCT-8fE%
I/ji—g—o

6.1.7. JAOvYiEE

FIEVARET NE 2—bhDHKIZ, 7L —RFLE "(" BLO "} CTHENTZERINZLLBEN HET, 2
DERINETay 7 EEOET, 7Try/RaeLDBHEO—iAUL, FIHES O%IC "{block}" 72l
"{block?}" DIHNIKFILINET, AIE VIR ESIN TWDEGEE ., ZOBKIINT Ty 7 2 HE T 20 EN
HVET, BEOBRE ., WOH L0 T 0y 78 i34 7> a W Ed,

Ty NDEHEEDINGHE T 20T L > TR ET, RENRLOEL T, LU FOHE T 0
HVET,

® FlrxlAARL T, HL CTREid 2,
® T —HHLHIRL T, AL/ R A T ICEAD

T —AGl 5 DEZIZZHDON—FLE " " THALSIEFN TR T 58, 7ay Tl EE= T sz e
NTEET, ZhETay 5| eI OFET,

Ty 7RI BCHESND BB OB T —#HIE, Ty s BRI 2RI Lo TR ET, Flx X, iR
LALEEA T2 repeat BIBULT vy 7 ONFZFREFETZ RV UFHIL 725, ZOLE | idx:number |
EWHT a5 BORAT, 0 »otaEo/—T DR ZT vy 7L E T, o, 77 AV EATRALTHiAIA
T readlines BT ay /% D5 —1TZ LT a2 ML ET 2, ZOLXET Ty r5| 5o
lZ|line:string, idx:number| &E72V, line ([T—AT0 DT, 1dx 12 0 HEEAA LTI AEK 5k
RALET, ZNENDREEFFOH L OB ZLL FIRLE T,
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repeat (10)

readlines ('hoge.txt")

{In| println(n)}

{l1line, idx| print(idx, ' ', line)}

T uy 7G| BoreliE, BEE

ZOFIBIARDIREFC T, BIEORL T N 22— CTHRETHEF0

BNZAEHL CTEBUITRALET L, WIARGIEFRE "+ OREEEE "s" bl ET, 25— RERDDIT
BIEUER DS IV ANIVANMIE S ENT-53720 ﬂli}k%fﬁéfm\&i7—c RHDICH L, 7 av 75 T E S
DIRTAUTE D FEFHHIND LN JTT, Jé%@iﬁb\%li& FETETL. Sl BEZITMORTRWG A I
Ty B BOFIRE DL DEERE TEET, 7L EN LTI, BRI T 25 oIt < T ry s
Gl AR T DL, =T —IZR0E T,

Ty NI T 0y 7 DFREEAMREGIBRERRE PG ENTOET D, TNODEHRAETDEEMOBIEIZ
BELTDNWZEDRDVET, Ty RaEte expr MOZKZ "(|" BLO "} TISHLTFOIIITFEERS
HIETT Y DNEEBBITIE ST LA TEETY,

block =
repeat (10)

“{Ix] println(x)}
{|block]}

6.1.8. BIHIRFDERE

Ty s Ka LHBEF O L OGA . SIBBL BN XI5 B ANDFER A B IE T 52 encExEd, B
M repeat 1%, 5IEKICHDIK uﬁléﬁz%iﬁﬁﬁb&a‘ﬁx TN FOINTE I #EAMEL CEITT DML —7
W20 ET,

repeat () {
// some process

}

ZoEE, GIBOFEINELYDDLEN T FOINTFIR T HIENTEET,

repeat {
// some process

}

6.1.9. RAa—7

EHSORBE A ERTHEMEBIEFD 2N ~DOS A RE T M AE AT —T L0 ET, Za—T
3 S (LT B I T T HEX IO T, ‘rfa%tJJ WO LN T 0 s T LFRE A TEDL IR E
T, CR Java R EFHINICEBIT ST 2T 2556 Cld. BHE S 2 LIca— R EOALEN AT — 7 2E/I2720
9, —77. Gura liﬁgiﬁL’C“”Eiﬁ(%ﬁQ_&ﬁfC‘%éxﬁj7 NSRRI DT, Aa—TZEMOA RO 3%
NHEFRIRDETS,

Gura T, BB ) LSRG IC Lo TR =T 2 HBSILCOET, BREIL, [T — L) EIEEN @A fE
BRI — LAy 7 ENEICFFLET, 7L —AE, 7L —LOWEEER T DEMEE, 25, B EK
R L VRN EEERE DT OFEFEE R o COET, BIEIFONH LA T 58, Fi-RBRELZ AR L TENE
THEIFLTWEBRED 7L —LADBRE S EHENT T L — L AZ Y I 2B FD FICH LW T L — LA E
NET, 707 TLAOFTERSCEBDOBIREITIE ZOLEITB L TWARRED 7L — LAY v 7 & AR
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LTWEFET, 7L —LARZ IO FALICEE L 7L —ADBIHEICL ST, ZOLEXOER L — LR EDYE
7,

APV TN FATTHE, —ODT L —bE o RENHESNES, ZOLEOBREAZ /L — MRS, T E
L7e 7L — L& — 7L —AEREOET, L— 7L — ARICE R LT AR BEIL, £ DA7 VT MNOIEE
DNENOB D FRE T,

BT &, BBEAHEL CHi 7L —2& — DA ENRET, 207 — 2% BEEMEH 7L — AL
FEONES, BT L7251 B O NI RIS 7L — ANICE RSN E T, £, BN TR L 7= f A
TEDFERBZDOT L — AT B ET,

BEEE H O 7- DN B 7 L — 2B A ERDH DT, BEIIZFN RN L7 L — b5 FF O 27 E
T BEBEBORABIEL, ZOMLLTZT L — AR LT TD L, AN B A B2 DL ITHV ER A,
EHRLBEBOBRIL, B ENRIZ7 L — 2EIEICHERL TWEET, DFED FIDITME 07 L —ANEHRR
L. ZZTRODDRTIUT =D FTOT7L—LEWD BETT,

BHLVRNDPINROT L — LADEFENRETRL CODE 6 L OV RV EBBNENL TSRS
b ZOBOFLLL R ~DRANIME R A~DT 7 LRI ET, L FOblEEx TRET,

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

func ()

BIEL func ZMFONME T &, T x + 1 ZFHET A0 R x OBBEITWET N, ZOLEBRIN
LOIFREESE D7 L — L TERSNTODEE x T, B func 1T VAL x ~DIRAZZOLEEIZEN
T EFT O T, FHlFE R D x ~ORANFFECERA~DOT 7 BRI ES,

SHE LN THNT~DORANLBEZ T DI, extern BEEEDD, T/ EATHEEIT textern 7RE
2—hreDIFET,
extern FEO—AUILL T D@ T,

extern ( syms+)

S syms IZIF, TV BATDEBOV RN EFNELET, ZOBEEEITTHE, syms THRESNY
VRN HBUEDRE DT L — bAZ y IINBERRL . RO ->Teb DABUEDREE CEHEEAL TELIIRE
LET, FBEDOT R B R OMNBRNETT— TRV ET,

VRN ATHEZIZT N E 2 —h:extern 223 5E, DV HR/WIIKLT extern BIEE[RIUALEE
LTHhBRAZITWET, FRILL T DL TT,

symbol:extern = value

—EZREBRIN T IUL, extern B extern 7ThE 22— A LB IO TT 0, FDLH708
A THHRT ALK > TR =7 OfIPHZ RIS T A ENTEE T,

6.1.10. LXIAHINAROA—TERAFIyHRa—T

B DINRS RO A =718, 70T LB LBBOLRALEZ L AICLIZ, WhHLF L A=
— IRV ET, ZHUSED, e T LD R AR EDOEEAT =T DORNABERITRDDOT, M NE R T
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DOWEZITI0ES, L OT7a s 75T, B £ NRRTD x 13, T THHEI caller WED x T
1372, 7l LD BB 1 EBVOIIMIIZHS x T, ZORERIT "root" R RLET,

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

LRROVRI N AT REBDOT 7 AN D SLENTRVET R, BEEERTHESICT N 2—
I :dynamic_scope Z2F5&, TDOREBUIF AT Iy I/ Aa—TFTEET L9120 FES, L OB
"caller" ZF/RLET,

x = 'root'
f() :dynamic _scope = println(x)
caller () = {
x = 'caller'
£
}
g0

EAF I I A —=T1XE DIH7 G TR DD TLIID, FBESNDEDDOEDIX, SR AEPELT=L
ORI T,

FIEL T, &G IEITZ T, ZO5HlifE A £ R T D tester LVIBMOEREEBLELES, LFDLD
rpa—REENZELELLD,

tester (test:expr) = printf('result .. %$s¥n', eval (test))
x =1
tester (T (x + 2))

ZO%E . B tester 1T x + 2 EVORESIETRITEY, 2N EEI eval TRHMMLET, B2k eval X
LA HNAT—T D) — WIS TEE x L, 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 ()

fEmmDE 28, ZHUIT T —1Z720E T, 28 x 138 hoge Du—HNVEE/2DT, B tester DLF
HIVAT—T DA TT, ZNELL FOINH AT I/ Aa—T 10z DL %K tester @
TAMANTEIFONHH L E ThHAHEIEL hoge DERIRIZR DD T, HIfFE BYOREREZHGONET,
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tester (test:expr) :dynamic_scope = printf ('result .. %s¥n', eval (test))
hoge () = {
x =1

tester (" (x + 2))

}
hoge ()

— R BT, BB T AT Iy 7 Aa—T %5 ZLI3T<KEN T, e BRI LB EIC
IpolzbE | ZOREZ RV L TZS W,

6.1.11. FAvyHERT—T

Gura [ZBEMFOHLOBIC 7 my 7 XA LN TEET, Ty i%ﬂ’i’%ﬂﬂﬁ‘é%ﬁ%ﬁﬁ@q]f‘%ﬁik/f
VAL ALLUTHRDNET N, a7 ny ZBRERFOET, Ty 7 BEBNO AT — 7 OB T8 OB
Cldd 2 B0 ES, LT, fladhlf TBELRLTWEET,

func () {block} = {
block ()

}

%L func 137 my /& L0ES, 7y RXONFITEE AL AZ L AL L TEH block IZRAZIDHD T,
FNENECTREOHLTWET,

ZIZT LTI 7 % Z 2 ThHET, b D println THRAINAOHNAEIL 1 TLIOD, Theh 2 TL
XD,

x =1
func() { x = 2 }
println (x)

Gura TINZFITTDHL, 2 BFERENET, ERLD func DINCT v s XA LD BEITHIHERE L DL I
EONDIENEL, EEE 1L while REDBIZEXICZOHBOTZOITHIELE T, ZOBLANLTDHE,
TayZOHIZREIR LT x = 2 EVIORUTIFFRHLL ED A — |26 DR ST 20N B R BV F
R

UL, 7 a7 ORNEIFEEA L AZ o 2725 T func IZJESH, BB TIHMEASNTWES, Zha il
HOBBIFH 7L — A TRAEL TLED & ZOWNEICIBITAIRALB TSN O 7L — M BLET A,

ZNESRRS DT80 7wy BIEROREONM LR8O BRI 7 L — AT N 7 ey 7 B 7 L —
LIEAENET, ZOTL— LR AZ 77— LD P EN TWDHE, RALELZ L7 LxIicZoT L
— AT ZD FOT L — MK LT AT T IR0 F T,

BEIZE TR, 7Ty THN LB ZHENTWZERHVET, D IH72RHE, AT 2550112
TRNE=2—h) :local D2, B—HWAEHELTESLET, 24U, 7RI 2—h :extern &iFHIC, &
BORANBAEZ I LALOT7L—AMIZRETDHDTT, LLFORITIE, 7oy 7 NOEH x A3e—/VEHI
729, 2 AT DEMEIZZ O — VBRI L TN DD T, 1 2R RLET,

func

x =1
(

) { x:local = 2 }
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‘ println (x) ‘

BHHAT—TNT, BTz A — NV ELTRANEBERZ T 5L, DIBRIZT N E 22—k :local &
F7e Thr— NV EL Tl IVET,
T— VT local BABEE - THE S THIENTEET, local BEO—xRXITLL T D@D TY,

local (" syms+)
S syms IZiE, a—INVEHEL TES TOEEDOV VRNV AEFIZELET,
6.2. BE#HNIUH

BISA L AL U ALY AN B " TORIF DL VANDNEE S BUANIU TR A AT HIEMNTE
FT, ZOLEOHEE A """ DELEVEBEEANALHEFOET, HIZIE, func * [1, 2, 3] LvHRUL
func (1, 2, 3) EVIHFEOHLERILCTT,

LZAT, BEANA X ERIUIFIL, IV AR T " ol UANEBTHEONE T, Lol
func ([1, 2, 31%*) EFHHL CTHRERIEFETTT, Ll B Z &5 LTS 1872 DU AR DUARR?
ATV —2hlo T BHOBEEFM A TELIIRET, flxiX. x = [[1, 2, 31, [4, 5, 61, [7,
8, 911 EVWOUARNAHST-ELET, ZHUTKLT func * x LT oL, FHEEEGIBIARNARRLT
func (1, 2, 3).func(4, 5, 6).func(7, 8, 9) EVIHFFOHLIZZRVET, HILONEELT, VAL
DIPOVNAT L —ZE T ZEHTEET,

ZOBRENENL DT —ADDNEDIE, CSV 0T —HRX—RT 7 A THRLIVRE ARSI DAL T
T CSV Z2BIBIZEVHIT TELELTHET, CSV 77 A/UTHEE O FINE T o~ TR G)> T 177 DL
LIzTHARNT 4 —<v T, FIZEICERE R - Q0 ET, B, —FI B Ic4a1, ZFI B, =F1H I
R ZEMN LT LL T D L578 CSV 774 /v people.csv B THET,

Honma Chise, female, 46
Kawahata Nana, female, 47
Kikuchi Takao,male, 35
Iwai Michiko, female, 36

Kasai Satoshi,male, 24

Gura TlE csv FZa— VOB csv.read 2> TEEBO UFHNEZERICEOVANe, — (T2 LICA/RK
TDATL—ZEGHIENTEET, LOT7 A%V csv.read ('people.csv') &FEITTHE LLF
DIV BEREERT AT L —FZIRLUET,

'Honma Chise', 'female', '46']

'Kawahata Nana', 'female', '47']
'ITwai Michiko', 'female', '36']

[
[
['Kikuchi Takao', 'male', '35']
[
[

'Kasail Satoshi', 'male', '24']

VANDEEEEELZDT 7 EANLIHWD T, #EEREHEIZ 2B 2 ET, EOT —2EdEa R T DG
KI%, struct BIEEE ST FOINTELZENTEET,

‘Person = struct (name:string, gender:string, age:number) ‘
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Person I &E AL AT DEIS AL AX AT, person = Person ('Honma Chise', 'female',
46) DIVICFFHMETHE ., HEEIKAL AHX X person #TEV . person.name {Z "Honma Chise".
person.gender (2 "female", person.age |2 46 BAVET, ZOREA A& AL Hiakd CSV 77
TARBAE AN A HX THAGDEDE, CSV 77 ANV A G AA A CTREERITHHN T DML ITLL T O X5
LR TEET,

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

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

people ¥ Person HEIERA L AS L RAEBERITFFOAT L —ZIT720ET, ik T A v 7T affid b,
£ 7 4—/VRX people: *name, people: *gender, people:*age EVIIINNIT IV EATEET,
6.3. BA¥ER
6.3.1. WHEHER

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

BOLEHREIELT, 5IEEOESHELRW B hoge DEFE B X T T, ZOHEDO—%IT hoge () &7
HOT, BABERIZLL FOIDITETET,

‘hoge() = println('Hello world') ‘

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

‘hoge() = { println('first line'), println('second line') 1} ‘

7Tyl KONBREEEOITIZNT TRk 75266 TEET, TOBE ITRIZI <~ LRILEMAE R DD T,
TR~ ENEIIHVET Ay EOFIILLTFOINCELZENTEET

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

}

BEEELL T DER TR S E T,

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

LI BIEUE RO — N TR E SN D E R DA OV TRt AL £97,
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6.3.2. PEA#H%&

BIHOEF CHRE T B84 1L, A LU CGRFR CEAEE DOV ARNVA T, Zhud, BEALL TRz D
HOLFEILTT,

6.3.3. SIHEERYAL

BIHGEHRY AN, 0 L LOSIBUERAITIL " (" BEO )" CHobOTT, IEEROMIED <
B CREMET

BIHCE OB ML 1L, BRI F 2 B LI b0 T, BEIEOHS DL, FEOH LI O3] $ei:
BCRHIE T DR I (AL, BT £

BT DBIZT NE 2— a2 hE ZNESIBOTELTRWET, B BIOMEEZ O EICIET &, K
WNTTRVIE AT, ZHUCRIT DT — 1270 ET,

FIBUE R E DR TIUT, EEORDEAZ TIAZENTEE T, 2T nil fEb & FET, S
ENENDHE nil EIZTT—IZRVETR, r— AL > TTEEL L THEATELI-NWZENHVET, £D
JOREAIIBI O TR E 2—MZ ":nil" ZFRELET,

I DT RE 2—MZ ":nomap" ZIRET DL TDOLIBUTIANCAT L —F P EESN THIFR~ o
VRSN WIDNZR0FET, BIFRED T N E 2—ke ":nomap" 1XHFREARIRETT,

B F- DZIT, FEERAHE - "=>" HEZEET DL, ENDEIEOT 74V MEIZRDET, F5EDNLIE
DEIEEEMT DL, EFRSNIZT 7 AV MED DDA ESNET,

AR FDRNI ANy 77 F—R """ ZDlFHE EOMEITHE LS IBUL, FHlRTORD P ES N E T,

AR DRI IR Te AFEIL "[1" 22108, ZDFIEITV AN Z TV ET, B L TAT L
—HZNZOFIEIESNDE VANIERINE T, UAR L TIHRA RWEFEAE T LM T — 1220 E T,

AT DB TAT g ~—7 "2" EOlFHE ZO5HUIA T v at e ET,

RN T DRBIZT AZIARY " DT ZAGLE "+ 0T bhé, AIAERSIBEZITNTLI50ES, TAX
YA %2 F 12854, 5150 0 ELL EOMEEZIH T ET, DFED, kUG THMEIST [ E3 72 Thb =7 —12i%
ROEEA, — | TIARLEEDTHE, BIEIE 1 EU EOEEZ I ET . *HSTAALE ST B O e
BIEESN TN ETT — (2720 E T,

FIBUARD I, B FITHEN T =B ME B "s" DR SNIZEREZNDH DL, ARTOXFIEDONENT
DB FIEEEL LTS NE T,

6.3.4. BEHDOTNIE—IEE

BIBUEF DB B ANDHE . 2 NN TR Ty TRV DYANFFE T AL FO BN AT a T
NFEDTRIE 22— D EFRITRNET,

f():[a,b,c] = {
if (__args_ .isset('a)) { ..}
if (__args_ .isset('b)) { ..}
if (_ args  .isset('c)) { ..}
}

BT NE 2—MEEIX. BT D S FWE TSR E LW XV ET,
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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 %d %d¥n', a, b, c, d)
}
f() {lblock]}

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

}

6.3.6. ~ILTILFF

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, o6, 7]

£3(2, 3) # 2, 3, []

f4(a, b, c+) = printf('%s, %s, %s¥n', a, b, c):nomap

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

£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, ¢c) = printf('%s, %s, %s¥n', a, b, c)
gl(2, b => 3, ¢ =>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. BEBORYE

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 BIEAEIES S, BIEOLEZ hli L CUBZIFOH LB LIZRL £, ZOLE, 515 value R E
THE, TOMERBDORVEEL THRWET, 5IEEEK DL, nil ZRVEELET,

ZOBEITE rsymbol func TREa2—h DOl TERSNTNDHDT, XHIT "return" LD T LRV
MRS TVWDE, return BEOLBL TOILET,

6.6. BEERMTYELY

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 FTOEFARBIZERTDHIEEMFFLTWET, L, B println IZESNTVD
DIFATL—Z72D T WA~ v 7 D— U HSE ZOMEOH U TIEFTE DL A THAT L —F )
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,

TRE2—hk :reduce Z O, WIZFAUERLZIRT 2R LET, ZOTNE2—FOHEELT
BELTWDEEOD—DIL, self ZHEZIKRTAYVYROEFRTT,

7T A Hoge MY, A/v R Hoge#foo (x) & Hoge#bar (y) MNIEEINTWAERELET, ZDEX, 2
EDRAXYRINA UV AL ANDE IR self ZRVEEL TGRIIDNHESLIL TCWDE, 7T A Hoge DAV AR A
hoge ~DAVYRIFOH L% hoge.foo (1) .bar (2) DIINIFT CTih 35, WHOPDEA Y RF =—108
AIREICZRVE T, ZAUL, T e T LA EIRICEKF T ADOITERNTT 2, BB~y 7oL — vz LTz
XA ADRIVET, BZ L, hoge.foo ([1, 2, 31) DINIAVYREFEOHT L, BB~ v
TS TYAMER T LOIEATV, RVED [self, self, self] LWHYAMIARVET, ZAULFL
AL ARG ANDB IR EZ LV ANPERNHLZ SIAERSNDZ LT IR TT, SHIT, 2O IO fEH
JEoTETLEIE, HR DL A YR TF == MR TER0 £,

BAEUERDEZIZT NIE 2—] :reduce DTl KRR~ B 7 CREDIRUALBRZITOBE ., ST
I L7 2 129 012720 E9, BiDOHIT hoge. foo ([1, 2, 31)EVOHREFONHLMNAZILTH, ZOREY
fEIZUAR [self, self, self] TIF< self ([ZRVET, ZIUTID AV Yy RF =— HUTHF R~ vt
> 7% T hoge. foo ([1, 2, 3]).bar(2) EVIRIRFIRAAIERIZZRVET,

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,

ZOREREAFEH A2 6178 if-elsif-else v —/ 2 AL try-except v —7 L 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,
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[ —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
BIAMLEEZAT) try-except 3 —7 2 AD—#EUZLL F DI/ FE T,
try {block} except (error*:error) {block} except (error*:error) {block}

OEDD try XL T LEU EOEEOED except ZRLiRkTHIENTEET,

W ATV NOFETHNFIN BRI ET HEATVTRBRHFWIESNET, UL, try BEO7 oy ficR4
L7 FIAMEZ O BB HIE L, Znb ki T2 except BIEKICZTI—NEZIEFICHEL THEET,
except BAEKIX. S CTHREINIE =T — AL AZ U ALFESN- T — NEZERL, HFELWEHIETL-EX0T
HE DTy ODNEEFITL, 20 try-except > —7 2 A% TLET, LT IO except BEEDOEM:
ICHEBEL 2N EXT, BFEBVOTT— W TOIET,

except BT, 0 ELL EDOTT— AL AF L 2B G BUTEDHTENTEET, SIEDRITHIRESILRNE,
FTNFETDexcept BBTEE LD STERVDT X TOHIINEZOL THRTELET, 1ELL EfEESN -5
HlE WTNNDTT— A AZ L A G BT TR T 52812720 E T,

except PIEICEST =T — AL AZ AT T DIIRL VRN TERSHLTOET,

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

CodecError, CommandError, MemoryError, FormatError, ResourceError

except BAEDO7 vy 2iX, |error:error| EVOBROTav /5 EEZITRVET, 512K error 1355
IR LT T — xS T AT — AL AR AT, T — R A B — D E % AN B B ET, 22—,
ZOERAED LITHE R A RS HZENTEET,

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, 0, 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. @EAIL—I

B~y 703, "as" & " " ZBRST R TOBEBE FIZOWTHA S ET, ZNODOHE MRS
T DDIE, SIBUCFHET O XA 2 T D D706 TT,

BRI~ 713 FE-. 7RIE 22— imap 22O CES SN Ch@iEEd, Gura 2MEHET
T DM O L%, ZOESE O RS TOET,

Gura |[ZBWC, 7 =¥ RKBLT 57 — 2RIV ANAT L —H T, UANCAT L —H 03, JHE PR

IZIESND L, BRI~ B 7 A Th b I ET,

LLFRADTD 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
TEIIABR T —DENRDNIE>TRARVET, T 74V OBETIL, 51EICATL—2Z N0 EHOTHEEND
ELRERITAT L =20 ET, DL N ICRVEO R EZEEDE T,

GIE: vaa=y)) ROAE
AT —D I ANT—ITOWTREEEFZITL ., fEREZIRLFT
AHT =D AR VAND R T LIZRE A FATL ., 2O RAVARN L TGRLUET

Coatay dre IR
ATV —EZNEFEIND ATV —FEfEREL TRLUET

PR~ 7 BEESNIEB func (a, b) OFFCHLZHINIE>TERLET, 518 a, b ICAVT—,
YA ATV —=F 2P LI EDRVEIZLL T DI E£T,

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

RO IS 2 -0 A T, BB EOH L T N E 2— 8 E L ET, BRI~ 7 O RV E 2 5
TAHT7NE 22— —EZ L TFITRLET,

7B 2—h i

:list YANIRLET,

:xlist nil fEZZERDOERALIZV AN IRLET,

iset HETDEEAEREPOHIN LT ANMIRLET,

:xset nil EEEETHEZERZNOGERIINLIZVANIRLET,
titer ATV —FEIRLET,

ixiter nil EEAFy 7T HA4T L —FEIRLET,
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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 ()
BAEV AN x OF T, 3L, E 10 L FOEFZEE 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(1l))

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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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
—RFRBVET, BRI —NEANEEE T HHEEF Lo 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, ¢ 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', self.name, self.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. EXRHGY FRAER

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) = {
self.name = name

}
Hello () = {

53



Gura EEv=a17IJ

println('Hello, ', self.name)

}

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

‘sz('Gura') ‘

EZAT, EOBNZENT self LWIAFTOELEAAY Yy FHH DI TOET, ZHUTAY YR EL T
HAVAB AR FH ~OBRUTIe>TOVET, AYYR init Tl self.name IZEEZRALTOETA, 2
UL B DAV AZ L ANDEH name ~DIRXAIZZ2DFET, AV R Hello IZBIT5 self.name DESMIL,
AL B AL AFAD name BEEZMLTOET, 5%, 7T ADAL AL ANTERESNO LKA 708
TAJERESEZ LI LET,

B self > TA/ Y REFFOH T ZEbTEE T, L FITHlZRLET,

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

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

self.name * n

}

10.3. TR SO ZBEHBIZOLNTOHMA

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,

104. D5ARAIYY REAVRRAVAAY Y K

AV YRDEFHETHEE ., BIBIARDFEIMIFGNTT RNIE 2—b :static Z2lFAE, FDORA/YRIITTAA
VyRIZR0ET,
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JTAA Y RIE, 7T A% DAL BTZE RPN ERR L@ H B L L TELENET, O EXIr T 24 &Ry

Rt " AN TAY Y R4 LGB A N D

FET

TIGAXI IR D— L e RKie TAHEEIL class.method () DIDTTTALEAI I REE """ THORTTHE
LFET, ZIUTEBOOHL HiEOLEDFAR LR T,

FAUTKI L AL AR AX) R D— /R4 1E

class#method () DEINITTAZLER YR L% "#" THORS

7LD TRELET, ZHUIRF 2 A RN T 708 AV RDSLFNERB &R CORFEbNLFRG
JFETY, BEEOMOHLTIL, BlZIEA L AX L ADERAL DY obj 7289 5HE, obj.method () DI/

D i—aAo

10.5. #E&

T AT DAL, 518 superclass [CA—/R—0TADAL ANT I X BABEIRELF T, AMLI-L
&L, Gura D/V—RITA object BZA—/N—ITALLET, A—/X—FTFADAL ANT I HIZET 5 5L, A

YyR init  O7myZ5IEICERLE

E

Person class {

self.job = job
self.name = name
self.age = age

}

Print () = {

l

println(self.job,

}
Teacher {
__init (name:string, age

}

class (Person)

}
Student {
__init (name:string, age

}

class (Person)

}

__init (job:string, name:

string, age:number) {

', self.name, ' : ', self.age)

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

{| "student', name, age|

:number)

10.6. $AlEA VY K

EFRT DA YROHIZIE, TTICHTE
HVET,
_ init (.)

OV AN I ABBDOERELET, 2D
VAR ADBIENTIR0ET,

_init  AYYREGD, L FOIICHEABEE T 5L 0N

BECERLIZSIES Ty 7R3, class BBTIRSNDBSEA

__del

_ 0

AV AR ADHIBRSNDEE I DA R TT,
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__getprop (symbol:symbol)
AV ARG AR LTI RNT 4B RELTBE FRE DT /ST AR L AS L AN TE RSN TN EE
(TN ET, 51 symbol I T AABESNLD T, MIn T 271357 iz ik LET,
Bl Z 11X, foo.bar EWVIHRDBFIISAL, foo AV AX L ADHIZT B/NT 4 bar NHEIELRNE
__getprop  MFEEAL, symbol IZ bar WADVET,

__putprop (symbol:symbol, value)
AL ARZ AT LTI RT A RAZE LT EEITHEND A YR TY, 3148 symbol :p&ﬁéﬁ“zﬁ =G
4DV ANV value IMENESNET, ZOAV YR TRAMELLIZGATT true, LD o708
false ZIRLET,
iz X, foo.bar = 3 EVOHEDFHISILHE  putprop  DFETAL, symbol I bar, value (T
e 3 WAVET,

__getitem (key)
AL AL L AL TA TIAB M LI LTI AY R T, 518 key ITI3, F—LLTHRESH
TAEESIET,
FIZIX, foo['hoge'] LVOHREMDNFEIENDSE  getitem  DFEEAL, key IZLFF "hoge" A3
EShET,

___setitem (key, value)

AL RB AL TA L T IV ARANZ LT EEIZFET DAY v RTT, Bl key 121, F—ELTHE

724, value IZITRANEDFESIVET,

Bl ZIE, foo[ 'hoge'] = 3 LWVOADFHIISNDE  setitem  DWETAL, key (230551 "hoge"
3, value \ZHUE 3 BADET,

__str_ ()
AV AR R LFHNE L TRl A E XIS AV v R TT,

10.7. BEKDLI—FER

GuralZBIT AR EIRIL, 77 A0 AL CHESN TWET, FiERIT struct BABCTIERT 528
MTEET, struct BEEO—FXIILL FTDERLNTT,

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

block ZI% class D block LRILINIC, AVYREFRSITABEDEFRZLIRLET, TRE 22—
I :loose HFRETHE, IET X THRA T T a Ml ET,

10.8. BRTFD Y S AAD AV v KB

RAFEB A ZHEN, VTREEE LT RIIA L AZ AR FAZAY y R BN 5280 TEET,

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

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: ', self) ‘
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11. EYa—)L

EY 2, BRSOV T AR T D7 AL T, BV 2V, @ O Gura A7V N TR E LA
VT REV2—/L (fgura) &, CHTRURL CTEARLIZ A FUEY 2—/L (*gurad) B3HVET, AZ7VT K
ZEY 2= /LELUTHEH 256, a—FPIcRl2 il 2 208 3H £ A,

Y a— NVEBEFEITL TCWADAZY T IIZEN 230120, import BEEZEM L E7, import BA%UX. 5l
BELTED 2= A EZTRY, TOFY 2— V4274w 7 A (gura £721% .gurad) 22007771V %
FEE D/ SAPOIRBELET, TR/ SR sys TV a— VHFOE sys.path (RSO TRHRELET, 2
DEBONEZEZWZ DL, BV 2—/VORFIII KIS ET, Windows LTI, 774V CLLT
DNAIZEY 22— VEBRRLET (gura.exe BMFIET DT 4L 7 % %BGURA_DIR% THRL TWET),

1. HLUhT LI
2. %GURA_DIR%¥module
3. %GURA _DIR%¥module¥site

Linux BETIILLTOINIARVET (AL IZNOT VL7 0972 Jusrllocal 127250 Jusr (2725705 %
AL AN— DT T 4T L — a3 NS TREDET),

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

import BIEDEHEARMREN T, HICEY 2a— A Z5[8ELTETHOTT, filziX, CSV 74—
< RDFHHAEZETHEY 22—V csv ZAV R —MTBIE LT X LES,

‘ import (csv) ‘

AT csv BV 2= U WFEAAEIL, csv EVIOARTTEY 22— /LINDV VRNV EZITELIOTDET,
WJ X, csv BV 2—/LIND read EVOBEBEFFOH 21T, csv. read (stream) DEIITFERLE T,

BIZESTE, BV 2=V NDT RV ZBHEDOA I ZEMIZENZA T, FVa— VA RULICEIRLIZNZE
M;Dia“ ZOIOG AL, import BEORICT By AR L, EVZTe T RN EFIZELET, HilZiE
csvEVa—/LD read BL WP write BAKEZEVZLITIFLL T OIOICFEIRL F 97,

‘import(csv) {read, write} ‘

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

‘ import (opengl) {*} ‘

72120 VRNV EBAE DL RIZERINCEVZ Tl T TICH DL VRV L LEZEL T —(225 A REMED SV
T, BV a2 VN TERIN TNDY R N — Il E T 2O REEFIH L TLIEEN,
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import BARICZHOHDFIEEIEET HE, TV 2— 24 THRVIATLZENTEET, ZOKREIX, B
AHIDOEY 22— NV EHNARTTSRT D588 12ER] T, LT, sqlite3 EVa—/b% sq &VO4
A CE T 56T,

‘ import (sglite3, sq) ‘
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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%
BHLTWET, ZbafAdbise, 4 ETHIEHE ST T/ ToTu \7‘:%55!373%0}:%@2&& RUIETHEITES
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, 1, H, G, ¥, 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.round (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, DI, [B, C, D]]

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, Al], [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, A}, [D, B, C], [D, C, A]l, [D, C, B]l

12.6. A—HEHZATL—42
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. MVIKLUEEIZI DA T L —HEF

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, O}, (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. ARA T L—32BRIKDMTL—IEE

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/ 3I 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))
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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. 77AIVV AT LAND /A
T7ANY AT A EDT 7 ANRLT AL 7N O &L FIORLET,

/home/yamada/work

C:¥Windows¥Media¥chimes.wav

NAGEFTLIR T DO | AN —Z(E, ATya /" FI Ay I ATy a " BIRELET, 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. A% —%vbh®D URI 73A
A% —%hD URI 7S 2D 4% VL FIRLUET,

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

URI /AL, AZ—F v DOBEB(E 7 ahaV T Cany ATy v 2GR~/ SALL NGRS vET,
Gura IZ. BE7abra Ve TAEY 22—V AR — T AZETINOD/NALT 7V BANTEAIIIIR
E3r D

14.1.3. 7T—HAT 7 7ALNDIA
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, ZNSDT —IAT 77 ANCKHELTIZ Y 2— VA R— T DT, T—NAT 7 7 AV i
FCHED A AZFRETDZENTEET,
EVETHRL, T—HAT 77 ANV BIRET 7 AN AT LEF A —F b EOBRELTFEELET, 7
THANNTIT FAN VAT L LIZHLT —IAT 7 7ANVERZFT B BERET 2a— VA R— 5L
TALVE =X DT —HAT T 7 ANERREL, SHIZEDONERDO/ AR ET HIENTEET, LLFIChE
RLUETS,

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

14.2. T4LOKM)B4E

IRAL DT AR =R B ha L N T AL I R —F I L T, 77 AL D— B SoR B AS AT RELC
m0E9,

TALININOEFZE A —F 35720, L FTOBEEHEZEL CWET, dEiEIGura 71/ 7 IV 7 7L A &
ZHRLTZEN,

Bk Bl
path.dir | SAATIHELET AL MICEENET 7 AOVERT AL 7N —F LET
path.walk | SN2 THELLET AL IMNERREL T, EENDT 7 ANVEITT AL 7N &R
HNC—FLET
path.glob | Y ASHATHT7ANVRT AL/ EY —FLETS
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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
AN — BZFEARIA R B EEATOE, TH YT LIZAN — LIS T —Ha it e inFx, T a I LU RS R 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. AM)—LDHERK
AR — AR AR FRA R BIU T open T, —RAUTLL T DL BV TY,

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—F v YU DIETE

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

S = =T

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

codecs.1s08859 | 150-8859-1, 1s0-8859-2, 1i50-8859-3, 150-8859-4, 1s0-8859-5, 150-83859-6,
150-8859-7, 150-8859-8, 150-8859-9, 150-8859-10, 1s0-8859-11,
150-8859-12, 150-8859-13., 1s0-8859-14, 1s0-8859-15, 150-8859-16
codecs.japanese | eucjp, cp932, shift_jis, ms_kanji, jis, is0-2022-jp

TV a—NVEIBINTHZET, Hil/2 L Fa—T w7 RIS ST AT ENTEET,
15.5. REAH N

22— T AN ARG AN — B U TRV E T, AT ) A HEH ) - BT — H ISk 975
AR —LIR, sys BV 2—/Ld 0s BV 2— L TENEFNLL FOEB TERSNLTOOET,

FEAE AT sys.stdin os.stdin
FEAE T sys.stdout os.stdout
T T — M) sys.stderr os.stderr

ZNHDAN — NI TORBTHERLET,

® [ print,println, printf (THIIFEDAN—LEL T sys.stdout Z&MLET,
[ ) Egij( os.exec ﬁj:\ f@@jbf:ﬂ»%ﬁ7oﬂ’fz7\@$%@ﬂjjjo)lj‘]@% os.stdout &:\ igﬁiﬁ_ﬁjjj@lj\jﬁ%
os.stderr (ZHHLET,
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15.6. 7O RETEEZEARD

A AR ETAEEONEEIIND AN — AL AR ATEIBZ AL A TIRFED AR — AT
BI0EEHLYET, 2L AT o 2O I NEEZ LD 2T b X SR T, LRI, AN 7 o Ao U
HIIOWNE% binary MOy 772026 T9,

buff = binary()
os.stdout = buff.stream()

os.exec ('program')

FEUE AN ) 2010 IR 2 DAVB I L AR B AT OV E TN, ZOLEXEROR ExE LRt O IO EHEITHI LR
ISHMBEHEIZ 7V ET, AT AT os . redirect VOB HEBEIN CWET, I FIX EOLE AT
DEEAAE > TEXRBLIZAFITT,

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

os.exec ('program')

}

BV Z T2 B 7 a7 OFFANIZIRESILDHD T, ALBE 5003720 E7,
15.7. TXARANPOERRENAF YT HER

AN —LTHH T —HFHR DA NIIT T, ZOEKRTEIEAN —AIZBITDT 7HNNDT I BAT +—
TYMNINATIVT —ZTHHEEZHIENTEET, AN —ATWIT —FE N AT VT —Z LTI, 7%
AT —=HELUTHINIE, AN — L BAET DAY RIZE S TR EVET, open BIHUCEST = a—F 127
FBEIX, TXANT T BEADA) Y ROIBTH NI, AT IT T EADA yRIITRBELEE A, DFED, Ab
U= L2 A FVEL TR ZED 37035 THUT, open IO =0 a—F U FHEITRICT 2B THV 1
Puo

AN = LDORNE LN AT VT —=ZELTROAY Y RITITEL F Db D0RHE T,

stream#read (len?:number)

stream#write (buff:binary) : reduce

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

stream#copyto (stream:stream) :map:reduce
stream#copyfrom(stream:stream) :map:reduce

stream#compare (stream: stream) :map

AN = LDONE LT FANT —Z LU TIROAY Y RITIZEL F Db DB E T,

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

stream#readtext ()
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stream#readline () : [chop]

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

FOMIZY, 513 E L TAN — A5 ZITE A AR NHY . TN ENARN) — LT —HZ OB B E
T, Bz X, JPEG 77 ANV DA EERBIENRAFT VT —Z LU THRWET L, CSV 77 AL bIETF AN 7
ANELTRATLEY,

15.8. AN —LMDT—R2aE—

ATTHAN) =255 S AN — AT =2 %3t —3 572D DBEEL T copy BHESNTOET,
copy B DO ELE HAMH Tk, at— D7 7 A N4 Lot — DT AN R E L TN EZ o —4
HEVOEOTY, LLTFIZHlZ~LET,

‘copy('src.txt', 'dest.txt") ‘

WNERDALFE TIL, 77 ANV DARN) —ACEHENLDO T, FOFIILL FOINTEHRLI=D &R T,

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

HAOFI O NEETE A, 238 BIRLIZb DD T BID TRV E ATEE AT HZENTEET, filx
1L, 774V src.txt |2 base64 T a—RENTZ gzip TBRDOT —ZPEMSILTWDELELED, 2T
— 2% EBAL ., AT bzip2 A TEMEL TH O base64 T a—RL7-fE A dst. txt (THHTT D ALER
I ZUL FOIDIZRR T2 ENATEET,

copy (open ('src.txt') .basebdreader () .gzipreader (),
open('dst.txt', 'w') .basebdwriter () .bzip2writer())

T = H DN ALK ELLT DI ET,

v

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

copy ()

open ('dst.txt', 'w') .baseb6dwriter () .bzip2writer () |«

<
<

15.9. RHYTRI7LILDET
15.9.1. 7T—HATHDARIVI N7 7 A )V

Gura (XFEALE DT —X A NEARN) —LELTHWET N, ZHUFIAZV T N7 7 ANV DL OLEIMTliddh
NERA, BIZIE ZIP 7T— AT OFRINHAARIV T " T 7 A )V BT ALK FOIINCEREETTAZ
EMNTEET,

gura —-i zip archive.zip/hello.gura
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"—i" BIEICEY zip BV a— NV EALIR—RL, ZIP T — AT NDAIV T "7 7 ANV EAREL TEITLCOE
R

APV NI 7 ANDYT 47 AN . gure 2l . gurew DT 7 ANE A TRV RT7 7 A VEREDY, ZHUHIZIEA
IVT T 7 ANSRMDT 7 ANV T HZENTEET D, ZIULZIP 7 — AT NDAN — NI T 78 AT 5
Mt Al > TERISITWET, Gura (32 Ry N7 7 AV OV T o7 2% BOF48 HEIRIZ zip £V =
— VAR —R, T —HAT T ANN~DT 72N TELIHNLET,

15.9.2. HTTP LOAZYTF T 7 AL
HTTP %— 1 EIZHDHAIV T N7 7A0h L F DI TTEET,

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,
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17. 7oL —bhI DY

T T —bh DU EFHE ALBOT I ANLFFIO TN Gura A7V T RO IAIR A7V T RO ELTHE R
Y EHIRICHEATAZENTEXET, T L — b DU ARENZIILL T O HFIERHYET,

V] N 2
F I ar T > TT o L — iR LI TR AN 7 ANV A IS ET HE . FONKEZMLUET,

B L
AR string#template (). stream#template () F/IIEIEL template () &MV, CFHF-
IZARN) — A ZER SN TONVA T L — RSN U R TV E9,

Gura AZUZ ML "s{" & "}" I[ESA TR L ET, ZOWNERL, @5 O Gura A7V 7 Rl Tl A DT,
Eﬁzﬁfoce%’é.“/vﬂ\fmxiu\iﬁ/uo WH DT HFARDHFIZ "s (" &b\ojt%@ﬂﬁ(w)é?)@ INEAZVT T
7o lE SCELLUTIOGATE "ss{" LRiRLE7, A2V MR OZE GRS TITHNE R EL 5 X FH A,
AR A ST DL ED L —WZLL T O T,

FERNLTFHNDOEE ZORNREH ILET,

VARNRAT L —Z DA EDEHRZLFINEL THREE LI RA T ILET,

ENLAND nil PUANOBERIT, CFHNEBRS I TH S ET,

ITOHBENOAZ VT LD "${" ORIZZEANFIEL A7V T NOFERPEEBATICOI- 58818, 4
FHDZE A5 BT _RTOITORNBMENET CF—h 27 U MERE)

® ZIIHNDIYATZ—RIFLVDOENET

BlZLL FIORLET,

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

PSSR Y nil OBAIIMGIHASHET L, ZOSDFNE, Pl RO LTI DOEE LR T T A3,
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"S{" & " DERIZHLIUATA—REENDE BBV ET, FIZLLTITRLET,

TS —h i

Hello ${''} World Hello World

Linel Linel

S{''}

Line?2 Line2

Hello ${nil} World Hello World

Linel Linel

${nil} Line2

Line2
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