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21. ETI77ANL

Gura @ Windows FH32477 7 /L 1d gura.exe & guraw.exe, Linux %177 7A/Li% gura T,
Windows H1® guraw.exe (%, 2~ R 7 a7 HERWETT7 74/ T 7, wxWidgets X° Tel/Tk, SDL
1E AT GUI 70 0% F 7T 5LE1T, ZHODMEFRITT,

22. WHETEE—F

gura.exe £7clL gura A7V 7 N7 7 ANV AR EETIZFATT 5L, L F OISR ) D% THREEE—RIZAD,
A—=HFPLD ATFFHITRET,

Gura 0.3.0 [MSC v.1600, May 31 2012] copyright (c) 2011-2012 Y.Saito
>>>

Tar 7R >>> 1THEWVT Gura DAZV I Nt TH2 AT T 58, APV M FATL CEDOR REFRLET,

>>> 3 + 4

5

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

REEE—RERKITHLEXIL, F—HR—FTCtrl+C 2 AT 5, AZVT 'k sys.exit () ZFATLTLTZEN,
23. R9YTrIT741L

SN ATV T LT 7ANEHRE T De, TONEELFEITLET,

AIVT T 7 ANDHT7 47 AL gura Fi21E .guraw T9, ZiLhiE Windows BRI CTEE 4 gura.exe
& guraw.exe [ZEHHE ST HILTCWVET,

AIVT N T 7AW AT D EFH 7B 0D Gura Ol 7 L&l 35223 TExEd, L, Linux
728 UNIX %D OS THEITT 575X, shebang A 5B TICFLIR L THLEEF] T, LLFIL, Windows,
Linux BREEEHICEIVET S Hello world A7V~ C9,

#!/usr/bin/env gura

println('Hello world')

0S D= /L|Z shebang ZFFSEDITIX, 77 ANVOUEATEZ—R) LF (272> TODRERHVET, 771
NDOLEALTA—RD CR-LF £72>TWbHE bR —2 L ET,

AIVT T 7 ANHIZ ASCIL LTV H ARGERE O T2 5 e Ea1E, UTF-8 LFa—RTT7 A/ &k
FLTLIEEN, ZOMDO L Fa— R TRk 255518, av U RIM40 00 -d A7 var TLFa—REHRE
T50, LL OIS~ Uy rar Mtk LET,

#!/usr/bin/env gura
# coding: shift jis
println (' CAITHIE, H#EFE)
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24. AVKRSY FITFAIL

ARV RT AT Gura AZ VT N7 7 A NRE DD T 7 A V% zip IR THEME LB DT, 7 1w 7 AT
Id.gure Foidgurew 2 5-LET, L ROV NI 7 ANVEEI & BROATV T NI 7 AN, A A=V T 7 AV
ENELT LTI T DER DT 7 AN EED THRZ DO T, BT DX EFTY,

2ROV AT ZIP RO T 7 AN ERMEFE DY — Vo flio> TERTHZENTEET, 727210, £<
DY —=IAIT 7 ANDY T4 I AL TT 7 ANVERERE T HD T, Wolc AT 4y 7 2% zip IZLTY
TANVEAER L, EDH%RT 7 AN EERELET, LLFIE, Y —WZ 7z 7Bk B TF,

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

> ren hoge.zip hoge.gurc

Gura /Sy 7 —VIZFAIEN TV gurcbuild BV a— &2l 2 13, M7 0l I 058 b FIlcar R Yy k
TrANENER T HIENTEET, LTI, EFRERIU 7 7 ANAE R E F - T-a L ROy b7 7 AV EVERL T D
Gura A7V~ T,

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

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

ZOHFIETER LIV R o 7 7 A E, 77 AV DHETEIC shebang 28BS, EITEIERHSLDT,
UNIX 5% OS THEATHREZ 7 ANVEL THROZEN TEET,

25. ARVESA A Tay

LR Da~ R AT ar w2 0 E7,

F7a S
-c cmd SIEANZFEAR LTz cmd ONEEAZY T RELTHEITLET,
-t AV NI 7 AN IR E BRI LT 14 . *EEE—RIZADE T,

-i modulel[,..] | AU NEFITTHRNCA L R — T HEV 22— LA ELET, BV 22— /LT
HEEIRETDHIENTEET, 2L, AZUT T import BAMAEEITL-

DERICNREZFFHET,
-T dir Y a— NVEY—FTEHT AL IR ERRELET,
-C dir 2ZIVT RO FELTHINC, IV " T AL IR EFREDT AL ZRICEFELET,

-d encoding | AZYT MO A—F 4V ERELET, T 7A/VNIUTF-8TY,

-T template T L= T AT IAFN ATV T N L B Ik Ra
LET,

-v N—=TarFighInLET,

26. TUIL—bIUDY

avw U RIAF T ary -T T T 7L —hI 7 ANVEIRETHIENTEET, 7oL —h7 7 AL 2 1%,
W OTHFARNLEDOFIZ Gura DAZV TR OIAENT-7 7 AL T, B3 TV 2B bS5 &p
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WAHERALET, 7o 7L — b7 7 AV E G5 L, HDIATNTZ Gura DAZY TR liL ., Z OhE FaA 1 1
TN AL ET,
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3. RY)TrDERESR
3.1. #HEITIIL

BB T W0E, EREREERO _FENHET,
FEHIL number BIDALAZ L AT, WE R BT T X CEREV NS EAEE L CTicbvE 3, ERoFELA2IE
BB TRFTELLTDOINNTRDET,

-2[0-91* (\.[0-9]*) 2 ([el|E] [-+]2[0-9]+)7

HEEUE complex MDA AR ATY, ERERTHIEVT7/VOERZIZ "3" 2 OF TRILET, B j
ZRTEET "13" ERLBRLTIEI N, "3 LW RFLIIEE R E DV RN EIRIRE I E T, [RCEEH T
— EWVOEEIE "-19" ERRLET,

LU IEA e 8l 7 I VK 7e il T°

43 3.1415  23e5 325 13 -33 |

3.2. XFITIIL

RN NI F =T =gy " IR T NG —T— g " Tk SR T TSR
F9, XFHNTTIE, string BIDA L AF L ALLTHbIL, WEEBIL UTF-8 74—~y NI E 7,
SCFEFNTINVNTII AT ATy 2 "\" 1T CLL PO R — 7 UF oI 2N TEE T,

TRy —T F B!
\\ Ny A —h
\! NI F—T =gy
\" HIT NI F—T—ar
\a 2%
\b INY P AN — A
\f WAL=
\r Xyl UsF—r
\n LAT
\t 27
\v SHER 4
\0 Null 3£
\xhh 16 hh X774 a—REL TR DT

XpINe TN A —T—ary THtek, SUTFHNTIC TN F—T —ar RENSGA Zhve TR
=T LN TDMERDVET, Flo, X T NIF—T—ar THiek, XFIFOX T NI G —T—ars
T T A —7 LR LT U R AL, ERLISMCEE OB TEWIZHY EE AN, Gura A7V 7~ Rtk
T NI H—T—ar O AEHERLET,

ST NIF =T =L ar IR T NI —T = ar k= oAl s TS A T s SUFSIFE R
WCHATZ G e lENTEE T, LT DI BEATICO 125 FFI DR /I REIZ RV ET,
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' "ABCD
EFGH
IJKL

LI B

BT ZEAZT- WAL LTI N —FT — ar koS Ta—Re= 2 —7 U Calalk L £ 1,

V'V\
ABCD
EFGH
IJKL

LI B

LFFNOFNCT VT 47 A " Feld "R" ZHET DL, LFFPIC A =755 "\" ZE50bhdE
NTRVET, ZhuL, A —T RS A BN A IE R R B Y — e L E SRR T BB ER] T, 7272
L. LFFNDO AR AT — T G NENLG AL ZORIEMEX FHADTEREL TTEEN,

VLT 4P A " b R OEW T, B TICHTS UFHIERICB O T, ROICEND I T — RO
WZHVET, LLFDIDNCT VT4 7R "e" HFRETHE:

r"’
ABCD
EFGH
IJKL

LI B

ZAUELFH] "\nABCD\nEFGH\nIJKL\n' L CRHMEiENET, UKL, L FDINTT LT 407 A
"R" AFEETHE. FEH| ' ABCD\nEFGH\nIJKL\n' DINIRHDOUEITa—RNEVEERINET,

RIII
ABCD
EFGH
IJKL

LI B

EHATCEHNFR L B OTX AN LA E L TAZY MDA T @A EL TWOAD T, FL7
A7 A "R" FEEDRTLEMEIEIVBERICTF AN F T,

33. NAFYITIIL

XFFNT IO " e ETHE, NATVIT IR ES, KL/ — /WIS FINI T T EFRLT
¥

NAFVITIWE, binary BMOALAZ L ZELU TRV, WEERBUIASA ST —Z DA FVFNZR0ET,
BRI ASA NS TITIVET,

3.4. #AlF
FRBIAIL, LT T A —RAay " - RVELE St - TRl "e" £7oid UTF-8 w /L F/3ANID
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B b0 b S| 1 UTE-8 1o 1o 5 S5 UTE-8 2
PR ET 0T, BARTEARL 5 S AR B bS5 LA TR £,

BT AT 5L D AT — T D RN B & b E T, BRSNS, ZORRNEE
IS LI INE ) RE T,

3.5. YRk

AFEINGL S " BRO "1 THHAZEBITIANIZZVET, UANT list ZTADA L AL ATY, VAL
HIZIE Gura TR TEDEE DT —#EBHRLL Uik 52N TEFET, HERMITIL~ ", " TXHW
FTN, YATHERH O X EL RSN E T, 2, BREEHOITICNT GEd 256 TTRDO7H
REBMETELIEEEWRLET,

VAR D&, WEOBERZIAICFHEL , £ DR REEFZLL TOOUANM T VbR LEY, LTI
AR ARRFLOF T,

]
1, 2, 3, 4, 5]
'Hello', 2, 3, 'World']

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

UZNME, AFEIMOH0I "e{" & "}" THATHOERTLIENTEET, FLIANOERE NV AMNI -
TWD, AT OO E WEDYANE T L —ZF0 5 "(" BLO "}" THATERETHIELTEET,
INHOKFLEMIEL, C FEEREITHBITDRANOYILE S LR RBNTELDOT, W#HEDOaT—RHTT —
HDOBMEZATOEERE BRI TS, T =R T & L, EOVARRALL FOIITELZENTEET,

@{}

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

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

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

UARNERZ O I, fHlifE RDAT L —ZI RO DDDHDE, ZDAT L —F &R LIb OB L TEMN
Liﬁo

[1..10] # [1, 2, 3, 4, 5, 6, 7, 8, 9, 10] LZ&{f
[1..3, 8..101# [1, 2, 3, 8, 9, 10] &%

AT AN AR D D%I AIEINCHAT —2L DA T 7 28l A R E T 5L, BEOBIBNT
EET, £, RICFHIRE RV AMIRDEO%IZ, AFEINCTHATE —DL LA T 7 25 @E R EL., R
NG "=" [T TIRAEZARET DL IBEDERONEFE TN TEET,

3.6. ThYHR

"R {" BLY "} THALHEBIZ N ZADAERKIZRVET, v N ZA X matrix VFADALAZ AT
T

~NIADERIL, ATSLIBIERET L — RS " BEO " ERIEL TGRS (1 BEO
TR TELET, EHRIT, FHME2LZBOMEN matrix A2 AZAZAVET, FIEHZEOKITTXTOITT
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FICCTRITFIUIVNTER A, 72D DONRHHETT—I1Z720FET,
PLRIXA T~ 7 2E OB T,

@@{{21 5/ _l}r {lr 3/ 1}/ {31 _ll _2}}
Q@{{math.cos(t), -math.sin(t)}, {math.sin(t), math.cos(t) }}

3.7. 7Aavy

TL—RAFE (" BEO "y CHALEEE Ty EEONET, UARIZIX Gura TR CE AR O T
—HEBEREL TR THIENTEET, BRI~ ", " TRUWETH, dTHERMOXGIVELT
RS IET, ZhuT, BEREEEOITICOT GRk§ 256 TRO I~ 2 EME CEH LB LET,

INFETORBEFTLEVANDFRI LR CRDIZKNDEET N, EWITFHIRF ICHObET, 7ryr%
T 2&, UARERIC I NERD ERENEICFHIL T DTN, —F MBI S - EROMENZE
OT a7 OEIZZeVET, L FIEA 7 ay 7 RiLofI T3,

{}

{1, 2, 3, 4, 5}

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

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

Tao 2L, BEEEERT RO FFE TR LY, BT oy REPE LIV ERICH b Ed,
3.8. =

"o " & "y TPHACHEIRIIEEEOAERKIZRVET, FEEIT dict VTADALAZ AT, FEEERDOE
FI T —HENDRVET, FORELIFIEIZLL FOIHNC 3 @VHVET, At ant, 1 HHOXKE
ZHELEL £,

1. F—LEEFFEAABEE - "=>" TORPTRELET, FFERALBLOMIZ, A~ ", " F2iTdk
ITCREIET,

2. F—UEEZERIFFOVANEIZ T oo ZICLTRBILE T, YVANERXOS S ARSI "(" & "1" TZH
BOEFEARET, 7y OREITTL—R5 S (" BLO "} CHAET,

3. F—LEE - RITANCRZHICRB_NTHRELET,

FEEOF—2IE, Hl, U, R MERTEET, BT Gura PRRDEE DT —FRAEEN Y TH
nWEJ,

FEEORIL, I BT " LV AETOREE Ty s A OEXTREOHLIZL O T, BET vy
DNTEZIRE S RTEE N,

AT L ANEER TR DED BT, AEINCHEAE — 2L EOXF—248ET 5L BHEOBRMNTEXET, £
7o RCSFHmAS RAFEEICRDEOHIC, AFEIMTHAE — 2L EOF—Zf5EL, RAFHE T "=" 16t
JTRANEZIRETDE FREDERONFLEENTEET,

3.9. Quoted &

ROy 7 7F—F """ 2 HE ADFHAEBIES L, Quoted fEEL THDILVET, Quoted fEIL,
15
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expr VTADA LV AR ATY,
3.10. Y RILIE

FRBIF DT Ay 7 A —h " BOFDHE VURIMEEL TR IVE T, U AR NETT—E7R
BAELL THONLO T, EFRLOLEAmHEICTEES, ZOREZMAL T, FEEOF —H2EER LT
b ET,

3.11. FE%

AR RS BIBA L AL AN DA DRI I " (", )" THATZS I AN DT H LKL L TR
biET, 5IEITZETH-THENTT R, ZOHATHHEORWEIIE LR L, BEFERHL THHZEE
HRTHULERHVET,

IIANIBT DA FRTT A YR JERFOYET,

DO FFELHARTa=—772 8 LT, Gura ([ZITHEIE ST00 7 A TE /e LA RBLT D20 DRI AT —
FAVMIFELER Ay 2O ST LR 3 TR L THRESNTWET,

3.12. 7hJ)Ea—F

an s " AZEBF 2R e b D& T M E 2 —ERFONE S, TR E 2 — ML @R D 51 A
FOZIZEEIR L, L F OIS R ITAE L ET,

WA MEZ RN T DL S ORI HIEE

PEEE R D 5 A E IS BT DR E

BB O L DG EUANDREITFLIE LT, BB ZE® 245 E
BIEUER DG Y ANDRITFERL T, B DT 74V MO ZEE AR TE

BIEF O L TREDND T PR 2—MEEIL, B 518 E L L TOET, M OENL, B D515
IR E DA ZEZ TOKDITH LT, 7 E 2 —MEE TIEFRIEEICR DM T,

3.13. [ BEF

BB DR Z2RE I E L THAEF ROV E T, HAETI2E, O&2D5 DA EELBIAFEA L, —H>D
FIEE LD IHEE T ROV ET,

3.14. aA Tk
3.14.1. SA>arvkrETOysaisk

AZVTIRT, ATy ail Bk 00T il s "/ /" Fldsy—7 505 " BERNDE EIDDITR
FTCEAANERRLET, INETALTAREFENET,

ATy a kT ABEVAY e DI TFTofie G "/ %" DT AFVAT ARGy 2D 1250 s "* /" OfbaA b
W0 ET, a7 ay/a el ET, 7 ayra e ML, BTE2 50l ENTEET, o, 7T ayra
ADHNZ MDD Ty A X N RANUCRLIR T D2 LN TEE T,

LTI 232 A ROFITT,
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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. TowHAAUE

AIVT T 7 AT ascll I—RLUSADLFEETRL AL, Toa—T 40 7 /&~y 7a b U CRRik
HMENOVET, vy Iarheix AV TN T 7 AN DO —4T B EIL ZATHICENNLDZ AT,
"coding: XXXXXX" EVVIOIEREGHFET, XXXXXX OFiTT=ra—T 74T HlziE utf-8 X

shift jis DIIRLFFIBAVET,

LT ARNITA AR R L TCRIIR T AMNERHET, NI FET AT HIZTA LT A IR S
NTODPERAN~ Dy 7 OLFINERLET, bL—1T A 23 shebang (UNIX D = /L ZAZY 7R T
N5 ! THEAAIV I NEITav U RIAES) 261, ZATHIZTA VI A MRl EN TODE T

VT AR D N AR FET

LUF X shebang &~y 7a X RefgiELIZ T 7 AV O SEBAO FLib 1] T,

#!/usr/bin/env gura

# coding: shift jis

Emacs O X F-a—REELL CHRRMBIE WA IZLL T IOk LET,

#!/usr/bin/env gura

# —-*- coding: shift jis -*-

17
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4, DSREAVREIVR
41, M=

Gura DO T —ZXT X TRALHDIFZAZIBLET, VAL, AR T =4 eA 7 V= 7 MRS
FT, ZOXNIT =20 EA T HATVEIROEEDO LN OB NI EEDEET,

IT A b LI AR LT T — B oA AR AEENET , AL AZ AT I TADRRET DAYy R ROERDE
BaglEUEFET,

I T AL LA, BIDATIZERIZBLET, DFED, VTR BB BFRIL ThoThEVER A,

4.2. AN\THER

AV ABRIR YR " O CAUNERERET DL, BRONREZ B TEET, FAVYRERET
HEXEDAIYREFIATUET, AVYROHFTIE, B HH%Z self LVOARIOEITSRLET,
ANNERERE L% RABE T "=" IO TEZ IR E T2 BONEEZLE L TEET, o, Ay
R, 8 OB ERLFRICINITRAER 1 "=" TEORIANBE LN ERTHIENTEET,
T, BEEDAL AR A L TA Y REHENBIRE TEAZ LB L ET, UL FIchlZRLET,

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

str.introduce ()

string BIDOALU AL AIZAY YR introduce ZEFRL TWET, ZOMBRIZEYD, T CTITFET DA AH
Y ADKEREILIEN R I TEET,

TTAA) Y REBINTHIELTEET, TOHEIL. V7 TANDOSIREEDHT-OIZBEL classref ZfVE
T o ZOBHO—BEXIILL T D@ T,

classref (type:expr) :map

string 77 RICAY Y REBINT H61% L FITRLET,

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

str.introduce ()

JTANBINUIZAY O RIX, DI TADT R CDA L AL ATHEZ DLV ET, ZhUE, Ay REER
FTAORNER LA AZ A L THRILTY, ZOREIL, BV 2— NV E2 A R — 52T T/ 7 A%
JLE Tl Ed, ERFHE 22—V re AR —hL7cEX| string Z7AIZ string#match
REDA) Yy REBINT HDIEZ D—HITT,

43. TEEHEAT—4L2E

BEART =3 o bb T U T4 7 7 — 5T, AT — MO 7 — 213 EEL TRENMThET,
B IIAFEN TODIAT —2NIZLL T Db DB E T,

18



Gura EEv=a7I

T —&H B!

symbol VURIMEERR T T —HBTT, SRRSO A ORI Ny 7 7 A —b
" Db OEfRLET, NEIR BT 32bit BEEUEIZRDHD T, ARV
(Al LD e I TEE T

boolean HiAfEARTT —2RTT, BxE£TbooleanMDEE L Trrue, A% F
TEEEL TralsePNEHRINTWET, ni LEBALL THRbIL, ZDIEND
LT R CEERVET, ZOVANCEHED HL A2 SN DO THEL TS
7230,
number BUTEHLTHE HITL, MIX0ITRVET,

number FEHREAR ST — 2T

complex BHERBEAER ST —FTT

4.4, AITxHrE

F7 V=MD T —21E, ZREL TREMTONET, SREUEETHZAEN TWDF T V= MU

FELTObDRHVET,
T —a1 GG

function B
string SCFH
binary INAFVT —H
list YA
matrix 174
dict T
stream AR — 24
datetime 1524
timedelta IRf FH) 72
iterator ATV —H
expr quotedfE
environment Aa—
error 77—
image [TEE
color BT —5
palette /Sy h
codec XFa—T v
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5. BEF
51. #HAHEEF

Gura |[ZHZIAEN TODTHFEF L L DOMREZ LI T ICELD FT,

A FrE
+x x N number ! complex M F721X matrix BLOWTINDGE, x OEH T
IR LUET,
TNUNORIDIEZ W LxT =T ET,
-X x 2% number M complex M matrix M, Fldtimedelta HMOWT D

BA. x O 5& KR fEx2RLET,
ENUNOTIDEEEST LT — 1T ET,

~x x M number MOEE EYMNERLZFER%E number BTRLET, x 1F, HEIZ
ST BB AL HIVET,
NS DOTIDEEPE S LT —Z720E T,

Ix x HEAEELL., BN EELT-fi R4 Boolean B TIRLFET,

x +y | UTOEEMRZRLET,

number + number % number B TIRLET,
complex + complex % complex BITCIRLET,
number + complex % complex BITCIRLET,
complex + number % complex BITIRLET,
matrix + matrix % matrix BTRLET,

datetime + timedelta Ffi%& datetime M TIRLFET,
timedelta + datetime Fi%& datetime M TIRLFET,
timedelta + timedelta 1% timedelta MTKLFET,

string + string MEALTAERE string BITRLET,

binary + binary FEELIRESRE binary BCIRLET,

binary + string FEOLIRER%E string B TIRLET,

sting + binary FEOLIRER%E string B TIRLET,

string + any any ZXTFHNCEBL, FEALIRERE string HTRLET,
any + string any ZXTFINCEBL, A LEMERE string B TRLET,

x -y | LTOHEREEREIELUET,

number - number 7% number M TIRLET,

complex - complex 7% complex MITCTIRLET,

number - complex 7% complex MITCTIRLET,

complex - number 72% complex MTIRLET,

matrix - matrix 7% matrix BTIRLET,

datetime - timedelta 7% datetime B TELFET,
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datetime - datetime 7E% timedelta I TIRLET,
timedelta - timedelta %% timedelta I TIRLET,
x *y | LTOMHAEMEREIELUET,
number * number fE% number M TIKLET,
complex * complex % complex MITIRLFET,
number * complex % complex MITIRLFET,
complex * number % complex MITIRLET,
matrix * matrix % matrix BITCTRLET,
matrix * list fE% list WTIRLET,
list * matrix fE% list WTIRLET,
timedelta * number % datetime MTIKLET,
number * timedelta % datetime MTIKLET,
function * any BAEASA L ZNTET, BB ZSHLTIES Y,
string * number number AFEAELIAERE string M TRLET,
number * string number {EFEELIZMERE string MTELET,
binary * number number AFEELIAERE binary B TRLET,
number * binary number {EFEE LM RE binary M TELET,
x /y | LTOHEAEEREIELUET,
number / number FREREREZ number M TIRLET,
complex / complex FREAEREZ complex BITRLET,
number / complex FREFESE complex MITKLET,
complex / number FREFESE complex MITKLET,
matrix / matrix PREAEAERZ matrix BCRLET,
x 5y | ATOHREEREIELUET,
number $ number A&V% number M TRLET,
string % any TN T A —<y MEEIZRVET, RilkE S ETZ30,
x ** y | LT OHAERMRELIRLET,
number ** number ~NEFL number WTIRLET,
complex ** complex NEFE complex MTIRLET,
number ** complex NEFE complex MTIRLET,
complex ** number NEFE complex MTIRLET,
x ==y | x &y PELWEXIZ true, T MNIfalseZBIRLET,
x != x &y DERLHEXIT true, TS NI falsezIRBLET,
X >y | x Ny IDHREWVEXIZ true. TILLIME false #IRLET,
x <y | x Ny IOL/NIEINEXIT true, FNLSMNT false ZIRLET,
x >=y | x 2y JOHEREIVDFELNEXIZ true, ZTNLLSMNE false ZIRLET,
X <=y |x 2Ny JOEPIVDELNEEIZ true, TNLSIMNT false ZIRLET,
X <=>y | x By JDE/PINEXIT -1, FLNEEIZ 0, RENEEIZ 1 ZIRLET,
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x in y | for D5 IHPTEDONIZEE
AT —2ZRAREL TN E T, FFMIT for BEDF B Z S IRTZS,
ETNLUSN DB TEDLDNIZEE
y WIANEREIATL—FOHE x 0¥y OEROILOVEDLHELNEXID
true . TSI falselkLE T,
y BDENLSDORIDGE | R == LEUMERZRLET, Thbb,. x & v H
LELWEEZtrue, TS MIfalsemIBRLE T,

x |y |x &y » number MDEX BRI EOOREREZLIZAEREY number M TIKLF
Tox, y X EEIEIHDESEICDONET,

x & y I boolean MDLX FHEEFZFHRLIZFERE boolean HTRLET, T
bbb x &y DPHIT false XL false, TNLIIME true ZIRLET,

X 2 nil OLE y OEZIRLET, oy 2 nil OEE x OfEEZIRLET,
LSOO EZPES LT =T ES,

X &y |x &y 2 number MDEEX BT EDOANDHEAZL-FER%E number B TIKLF
Tox, y X EEIESIHDEHEICDONET,

x &y 2 boolean MDLX FHEMEZF A LIZAHERE boolean HTRLET, T
bbb, x &y DI true EXF true, TNLISME false ZIRLET,

x F2X vy 2 nil OLEF nil ZKLET,
ZNUSNDORIDIEZ W LxT =T ET,

x ~y | x &y D number BOLX BRI EOXORER ZLIZFE A number B TIRLF
o x, v T EHEIZESLHERMEIZLDONET,

x &y 2 boolean WDLX PEfinElfz st R LI R%Z boolean BITKLF
T, Tbb.x & v BEILEBEDOEX T false, TNLIIME false ZIELET,
ZNUNORIDIEZWE S e T =T ET,

x <<y | x &y Pnumber BDEE x DfE%E v EYMELTUICERE number BITIKL
F9, %, v I BRI DEEEIC LD HNET,
TNLSN ORI A LT —Z720E T,

X >> vy [x &y Dnumber MDEE x DL v BN 7 UK R%Z number M TIRL
F9, %, v I BRI DEEEICLDHNET,
TNLSNDOTRIDNEZPE S LT —|TR0E T,

X && vy | x ZBMESHIEILIZEE, false BRERELTRLET, v OFHIIF I TWERE A,

x EAESHMILIZLE, y ZFHEIL, ZAVb EES KT 5L vy OEZIRLES, v &
BAELIWTT5&, false ZREFRELTRLET,

x |y | x ZEEEHIBILIEE x OEZELET, y OFIIEITOEE A,

x HBEEHETLI- L&y ML, ChE2EEEHWT5L v OfEEZRLET, v B
BAEL I T5&, false ZREFRELTRLET,
x =y | RABEETTY,

Rl =" ORNIEAFORL T2 25 RAMREDHFE T I REERLE
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T BIRIE, "% += y" LVOREFHET 2L, £7° "x + y" OFERERD Zivx x 12
FEHLET, COWRE LD E FATIL, "+, Mo, Mt T/ g Mxkon v
ne=", A= k=" > =" BB ET,

RABEE ORI OV T, BIROFIAZ S IRTZE,

5.2. mREEEICIDLNT

REREE T ss O || 1T ZMORO ST L S THIMOREZFTHE T 20 G0 R ED DT, S 438 ¢
ELTif BEOMROVIHEIZ LN TEET,

R~ B 7 A G DR THEIEXIT, & & | ZEVET, ZIU, list#filter AVYRRE | Hib
B4 BERIZFF AT L — 2% 5| B L DB O BRI B A2 D 85T,

53. XFJT7+—<vhk

LFHNEVANE R—F ML 'S TORTDHE, LFHNFHDOT 4 —< v FFREICIE SN TIARDNEE L
FHNEHLET, EXOBAIT s [flags] [width] [.precision] specifier DX/ ET,
[specifier] ZITLATFDIHLOOEDEIRELET,

specifier A
d, i 10 HERFZOTHEL
10 HEFFRF 572 UBEEL
2 RS
o 8 HEFF 7 LI
x, X |16 EFFSRUEE
e, E | Eopizd/ M o (B 13R3CFTH)
£, F NGB NSRS (F IR SCF=C )
g, G eI L= (G 1T RLFTHID)
s pal
c 3

[flags] WZIFLLTFDOIBDOOEDEFRELET,

flags Bl
+ TI2APFYEDLE | FEHHIC + FLE O ET
- FEFO TP ERLE L ET

(Z2H) | FIAEMEDLE | EIRICZE AT E O ET
# 2 i, 8 i, 16 HEIEEEDOEHFE R I LENZIL "ob", "0", "0x" ESCEAIC ST ET
0 Ktk OFi7-72 0 3% 0 CHDET

(width] (23RO FEE 10 EEE TR ELE T, SCFINIE#B LS RO RSN Z OB 7-72
WeE EVOEAZZZA T (CFa—R 0x20) THOD ET, BENZOBEU FOBSITMHELER A,
[width] OALEIZEIE TIZRST AZYAY "*" ZRETHE. /O TR EFRE T 288 % 51 5 HEL
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BLET,
[precision] ¥ specifier \Z&> TREIEDN R/ ET, FE NGB UL, /NG EL T OFRRHTEL
DIEIZIRVET,

54. KAEEF
54.1. U AR~

RANHAE T =" 3 HEEFOIORERERLET, Linl, ARAT—TONECLEZLHLWORIIERZ
RO T, MOTHAEF LR ET,

RANERE T2 > T A2, A2 T 7 ABHE | BRI LWMEZER TEET, £, Az > THEED
BRICRARLB AT HIENTEET,

ZEHL, "symbol = value" EVOREFHITHIETCHNEEZE R THILENTEET, ZOLX symbol D
B ZRTTNIE 22— D058 HEZORICEHBRL TOLEEITRALET, fl2I1X.
"foo:string = 3" EWIHFUL, 3 &) number BDfEAE string HITEHL THOD foo EVIOARTOLE
HITARALET,

542. AVFIATIEAZEARAN

AT I AHEIEIL, "ob [index] = value" EVOREFNTHIETHNREZERTHIENTEET, obj

F AT IAT 7B RE R T DEE DA AZ AT REWRBOLLTIAN TR 1ist RFHITA
dict DAV AZLANRBNET,

AEEIN " BEO ") OFITE, AT IRARDEEREELE T, AT 7AEL TR DT — 2B, A~
AH L ADFEFANZ Lo TRARVE T, 1list ALV AFATEEDO Lm0 oRBNEEShD LT — (20
T, dict AV ARFVRTFH—IZRVIDTLREDA T VeI N AL T VAR ETEET,

AT IAF BEIRETHIENTEET,

| ob3[5, 6, 7, 8, 9] = 10 |

AT VAV ANEINIAT L —HEFRETHE, TNODHEELE AT 7 AEEL THRWET,

| obj[5..9] = 10 |

5.4.3. BEHOA

B D — AL TR AR RAFET - TRE 5L, BIBOERITRVET, B TiE, "func () =
{3 EWVDIDRIEARUTRVET, B O — kAL, ZDERTIECHOWTUIROETHHALET,

5.4.4. B UARNL~O—FERA

RAFEE OB, AFEIL "[" BEOY "1" THATRAXSR (B RN EIIA T IAER) &
T L HFRARNGILIMEZ ERLET,

EFTDENYANDE S UANERIIHH ST AN EDOMRARNRIEEEHELET, UL FORI, 2% a, b,
cliZENEN L, 2,3 2 ERLET,
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| [a, b, c] = [1, 2, 3] |

RAKROENVARNER LG D70 E | ARAT G OETZTFARAMERZATNET, 1T, (RAKRIROENY A
REZENIDH LW, =T — (27320 FE T,

EFRTDHMEL TATL—FZARETHIELTEET, LOBNILL FOIDIIRBRTHILNTEET,

I[a, b, c] =1.. ‘

AR ROENRAT L —HERZIDE D70 E AR ROETZ TN AT ET, ZoEXEMHHE, C
SEEDO enum BESDIDITEIZENTEET,

EFTDENV AN OB E | AFEIMN O A ZIIT TR TR EZ ERLE7, #lziE L Fofix
B a, b, clTENTN 3 ETERLET,

‘[a, b, c] = 10 ‘
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6. BE%
6.1. BEIHODOMEUHL
6.1.1. BHREXR

BER A 2E R, IV AN DT CRHIl T 2 L BABITF O LIS £, SIEUANT, BIEUZHES 0 8L
EofEED TR, FEIR (" BEIO )" THATZHOTY,

BARLA L AL A% A5 et — IRV T IR, B A2 A B0 2 Tl F 2 a2 28T, #ilx
TR F println 3, XFFILBATA—FEARME L TN ) DWRELFF o - BIE A A2 AR TH
NTHHDT, ZAUTG YA ST T FOIIISEHL £9,

‘ println('hello world') ‘

B Lt Rl D BRI F 0@ T,

B A AH R
5IEURE

TR 2—MNEE
Tay R E

Gura DF7AT IV 7 7L AR E12E, BEOMNOHUERXEFZ Lz — ke EH L o ET, —ixa s
L. FOBEBOLTT. BLTWAYZTA SZITEABI DL FToM | Z i HF AT R 2—h, -7 uy 78 E
DHEELNSTEREGHENTEET, R XOBIELL FITRLET,

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

BICTHIT =BT, 4D open T, 5lEELT string B name, mode, encoding #&V, mode &
encoding X7 74NV MEZFFHET, T2, tmap EVITNE2—MAT 74V TIRESN TN T, 7 ayy
A T a T VITHRETHZENTEET,

PIF, —#AoFRiLE2bEZ, BEFFOHLESRZOFEMICOWCRALE9,
6.1.2. PBEAHAVREIVR

BRI U IS CED DI DR THRL IV B S A L AL RIZBRY E A, BT, B A A% 2%
I3 BEE foo0 137285 6. ZOBEA L AR A% LN FO I EBEN O T 208 TEET,

‘foo()() ‘

BIEA L RS L ANA Y R TCoAEA L. B A AZ L ADFNIL L — AU AR AD BB ISV E T,
LR OBNZAOWTELR L ThHET,

‘f = 'Hello'.mid ‘

£ 1IAYYR string#mid OFITAREGATEBEEAL AZ ARV ET N, L — AL RE A THD
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"Hello" ~DOHME £ ONERITAEMNENE T, ZOEFEES7-£(1, 2) EVOFEHIE "Hello".mid (1,
2) EFEMTT,

6.1.3. SBIIETE

— RO T, BEDOARTIOHBIRESNI o BT, EEOROMEASZ TIAZ L2 B LET, filx X,
FIEVANIZHIZ variable SFRELIZSIEDHIUT, ZO5 EITITEE, CFIIALEDOO AL 25
A Fenil B ESZENTEET,

EEDOLAI ORI, BRENZEOMFFIN "[1" 220N TWNHEE, ZDOSI TV AN Z TRV ET,
variable[] EHEESNTWDSIEICUAMELE S, ZOIOREEL LI BITIIAT L — 2% T 28
TE, ZOGEITIANNOAT L — R EMPSNE T, TN ORDEARE T 5L, =T —IZ0E
D

B2 TS T — 2 REFRE LB HbHY , ZDIORGEITERAL DRI, any ' (T TR E
NENET, HlZIL, func (x:number, y:string) EVOHBEEMNHH-T-EX HAIDOFIEIZIE number Y|
THFKHBIZT string MOMEAELET, LSO OB ESNI GG 1T E WA IR 2
LTI ET,

— RO EHYI AN BEA DRI, "2" DBONTEbDONRHIVUL, 205 8T A T v at g #s L Tilb
AR FRE T, Bl IE. func (x?, v?, z?) EVOHBEERH-T-LE LTFTOIHRFOH LA TEE
j‘o

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

F 7 at GBI ni L B2 52528 TEET, ORI, T 7 v a5 EoBITHi< 5 1Bz s
ELTEWG BRI T,

| func (nil, 2, 3) |

Gura OO L, AIERSIEEZLLDLORHNET, OV -2BEBO— kT, AL RXIT/2554K
DOFREITIET " F2F "+ VIR AN OEET,

BB O- O LUIERE S FIE printf T9, C S CHARFLOREEICH KT, 2O
O—ERIILL F DI 0FE T,

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

printf BIEAZMFOHTERIL, string ROMEERAOF 1KLL THRE LR AEREOROF 1 KA 2L
INTEET, BIZLLFITRLET,

printf ('Hello world\n"')
printf ('Current number: %d\n', x)
printf ('sd + %d = %d\n', x, y, 2)

Rl " MOWIZAIARSIEUT, 0 L EOSIEEZITATET, SFD, SIEDOESbFEES TS
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THTT |20 ER A, — . fem "+ BOoVEboid, 1 HLL LD EZ M £4, 2t B%nd
72l EH—EDOBIHABRGLTEY, fRENRNETT—IZRDEVIERTT,

FIBFRET "=>" LIRS ITHWV TR EMEDA R ESIL TV E . £O5IEITT 74V MEZFFH ET,
OHLOES, ZD5IBDOEEEBIET DL, T 7H/VMEDDOVIEDIVET, FIZIT, func (x => "yes")
EVORAEN DY, BIBHFREZEMEL T func () DIDITFFOHLIGE ., 515 x OfEIE "yes" (Z720F
B

T 7 H/VMEL L TEFRLSILTODNAIL, BIED E R ORAME TI372< | IO L ZEIZRHfL 726 025
BAKIZESNE T, 20, "=>" OHLIHKA DR EICEDHEEEZDNEDEE . 7 7+ /VMED AL
THLEVIERITRVET,

BIEIEE T BEA DRI I Z7A—RD " " BRONTNAES . OB EICIEL - BERITEMEN ST,
ROFFRIEUCTESNET, ZOKREIZ, if ° while RO 7o—HI#IE Kl ET, Hl21F. B
while O—AITLL FDIIT72>TWET,

while (" cond) {block}

—IREIZ, GIENTHRE LT B3R 1T, RS T BEEIZESNE T, LL, ERED51# cond (Z{E
LIz, RHilis D 2 L2 R IRICIES L E T, 2 a2l d2D1%, while BAEKOWNEITY, 2O
(20, B DT THO RN AE LD IO 7B E A S ELT LN RV E T,

6.1.4. SIHDJANER

Rl " HGIEDRITOTHE, TDGIEEV AN B LT, GIEUAND R T 5N TEET, i
21X x = [1, 2, 3] EVIOUARBH-T2EX| func (x*) EVHFEOHLIE func (1, 2, 3) EZHIcAe
DET,

UANEBRIIEE O T E T 2ZENTE BE OB ELIRMETHIELARETT, x = [1, 2, 3],
y =[5, 6, 7] EWVIOIINTEEBPRASITCNEX fune (x*, 4, y*) X func(l, 2, 3, 4, 5,
6, 7) EVOFFOHULIZZRVES,

6.1.5. ZRHIOESIHIEELSIHDEIFERAF

BB O — AT, sl BUTITENE NS VARV ADPERDITOENTWET, filZIE, func(a, b, c) &9
— R EFFOBE T, TNTNDBIEDOL RN 4IT a b, ¢ E0ET, LRTOEFIEIEEEMFIE, Zh
SO RN T BN L OBICHURBNICIEE T 2ZEN TEE T, ARTOZHIEFEEIL, 518D~
P4 LRI Y CTOMEEFFER AR T "=>" ToORFCHELET, LLTFD 3 SOMRHUTZEAM T,

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

AHITOEFIEIEE TRIB T D BNAIE, N7 I F—T = a LB TEET,
AR OEGIBERE L. SIEDBII LD -T120, TNENDGIBDE R 5730 DD EE T4 A2 BRI
WU TrRIFEE A mD D MBI ONE T, Fo, SO EBA T T a AREDN ATREIZ/2 > THY ., FrE D5
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DHEZFRE T HEERENTH IR T,

Rl " AGIEDBIZOTDE DG EFEELARL T, SIEBYANOF—U =R FE R IR TD
TENTEET, BIZIE x = 3{ foo => 3, “bar => 4} LUVIOFEEERHoTZLX, func (x%) LVIFEN
HUIZ func (foo => 3, bar => 4) CEMIZRVET,

FEERPIMEEORIZTIEETHIENTE, BHFE O BIRELBEETHIELAHETT, x = %${ foo =>
1, “bar => 2}.y = %{ hoge => 5} EVOIDITEBMBIRASITNEE, func (x%, 4, y%) I
func (foo => 1, bar => 2, 4, hoge => 5) EVOHFEFOHILIZZRDET,

6.1.6. TFTrJEa—METE

GIEVARDRZIZ, anFGls " AT T N 2a— MR ET 528N TEET, TRE2—MIE-> T, [
BDSHENENAIT AR TEET,

A BB B IR T 2T N 2 —MEELHVET, TOIH T N 2—MNI, — T, arr """ 0%
WHEWTAREIL " (" B """ IZHFENZV ANV DOYANTESNLET, HlEL T AEDHEEZ number &Y
IS AR5 tonumber D —fF AL FIRLET,

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

ZOBBIIFEHLOBR, tnil R :zero W27 MY 22— TEY ., #NOOFREIZSU-EEL
Lij‘o

6.1.7. TJAOvYiEE

SIBUARNET RIE 22—, 7L —RFlE "({" B "y CHIENZEEZYZELEHRHVET, =
DEFEIN Ty 7 EREOET, 7 ry XA DO —RIE, 5I8E S 0% "{block})" 72X
"{block?}" 0>ot5 IERESINET, BIEDRESNTWDGE . TOMEIILT 7 oy 7 25 E T 00 EN
HVET, BEOLE . MOHLIEO T oy 7R EITA 7 > a b M Ed,

7 myﬁV\U@%ﬁ%%& DINTFHE T 22 TN L > TRV E S, REFEAZRBDOLL T, LUT ORI 7 1523
HVET,

® FiixlAeL T, L TRl 2,
® T —HHLHBIRLT, FHMELIZRI R T IICERD

TV — AR B DEBZIZZOON—FEE """ THAZSIEINEZRER T 5L, 7Tay 7 ChlEEZ I TmsZes
MTEET, ZNET 75 B ELOFET,

Ty JBIECHESNDEIB OB T —H ML, T ay s BT DRI Lo TRV ET, fIZIE, ik
LALEEA T 5 repeat BT T 0o/ ONEZFR E R TV LFHMEILET 28, 20L& | idx:number |
VO Ty IBIBOTEAT, 0 DG ELN— T DA T vy 7IZELET, £o, 77 A /VEITHAL TRHEAIA
i readlines BA¥ICT v I % D35 —1TZLIZ7 0y V& FHELET N, ZOLEET T ry 75 HOFHK
IZ|line:string, idx:number| &7V, line \Z—4T0DLTFH, 1dx 12 0 DHEEDA L T IAEZ 5&
RALET, N ENDOREEFFOH LOBIZLL FIZRLE T,
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repeat (10) {In| println(n)}

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

Ty 7B BOFERIT, BIEBEROLIEYARDFEREFRICTY, 5O ET NIE 22— CHRETHLZ2D
RN CEBUTRALET L, AIERGIHEEEE "+ OFFERE "s" X ET, 2 — AR RD01X
BARUE R OB IEYANIY AN E §S 253720 T%Ié&%{ﬁém\&i7—a RHOIZKIL, T ey /5 I E S
WIRF UL Z DO FEMBEAENDHENI HTT, z%mm\%li& ié TET L. IEEZT RO TIWG AT
T oy B BOFIRE DL OEEMETEET, L LEn ST, BB T 2550 I0E %<7 ays
FlEEFLR T 58, =T —IZRET,

7T ay 7 LT a7 O FRHERREG BTG R ENE ENTOETN, ZNOLDOEHREZO T EMOBEEIC
ELIZWZERHVET, 7Ty r/XEETe expr BMOEEE "(|" BLO "} TIEEALL FOIHICFRT
HZETT v ONEEBEBICETZENTEET,

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

6.1.8. SIHKJR+DEEE

Ty RE LB LOLGE ., SIS ML BN XI5 BV AND R ZE T HZENTEET, B
¥ repeat 1. 51EITHED K L@%Vi’* ELET N, TNLLF OIS 1B EE L TEITTHEMmBL—T
G\—fzﬁbij«o

repeat () {
// some process

}

ZOEE, GIBDOFRINELVDENTLL FOINTRR T HIENTEET,

repeat {
// some process

}

THRIE2—h :symbol func DI TERINEEIT, BB VANV ERRET L7200 TEDOREEZ MM
LET, 2087 5DF AT HE51E. return, break, continue 23V ET,

6.1.9. RAa—~

B E EFRTIEMEEERD, TN ~OBRERE T DM AE AT LIFOE T, Aa—7
S LT 0 I T E T AL X THAOEES T, MU LR T 0T AR R TEDHISNTDE
7, CR Java eI E I ST AT D EFE T, BHES 2 L-a— R EONEN AT —F 22/
F7, —Ji. Gura [XTE SR CEREMEIZEN TEDAZIV T NS FEIRD T, Aa—T O ERO T HRZ
NHERIRVET,

Gura TiZ, BB | LFESHEEIC L > TAa—T 2 FHZBII N TWET, BEIL, [T —LA ) LN DJE 2 FE A
HRETL— DAL BN b ET, 7L — AT, 7L —2OMWE R ERTHEME . B8, B0 FEE
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R, L L RNBLEAE OO DR EE LR > TOVET, BIBFFO LA T 58, BilcRBREE A AL TELE
TEITLTCWEBRED 7L —LAOBRE S EHRNTTIL — L RE v 75D 20 FICH LWL —hE A HE
RNET, 70T LOF TEHRCEBOSBREITIE, ZOLIITBL TWABRIED 7L — ARSI Z AT
LTWEET, 7L — 22X 7D FALICR B LZ 7L —AD BT > T, ZOLXDEERNL—ILNEDYE
D

ATV TN FATTHE, —DDOT L —bERiSTBRESHBEINE T, ZOLEXOBRELZV—MNREE, PICHE
L7e 7L — L% —R 7L — AL ET, L — 7L — ANIZER LT BB, ZOAZV T NNOEE
DALEINSS A FTRE T,

B A MO T &, BREZHEL T2 7L — 2% — DA ERET, 2070 —2ZBHEEH 7L — L0
REOVET, BRI L 72 B 5 D N BB 7L — AT B SV ET, F7- . BIRNEB CRTAI L 7= A8 A
VEDRE L =D 7L — MR LU ET,

BAELREH D7 N BIFE N 7 L — A2 R A B RDLD T, BT ENEVMN LT L — LB FF DT 2T %
o EHEECREDORNABRIEIL, ZOMIZLIZT L — MK LT T, ANRIC B2 52 5281350 £ A,
BHECEBOB IR, AENR- 7L —AZEICERLTWEET, DFD, #IDIIhE DO 7L — ANEER
L. ZZTROMBRIFUZ—D FDOT7L—L0EW) BATT,

HOV RPN DT L — LD EZENEZFRL TODGE EDOV RNV EBEBNENO—ETOLSRT S
&L ZDOHDELY RSO E R ~DT 7B AZ20ET, L TOFIZEE 2 TRET,

func() = { x = x + 1 }

x = 3
(
()

func

B func ZMFONMHT &, 7 x + 1 ZFHl T 5720123 0L x OZREITOVET D, ZOLESMESh
LOFFEBIMED T L — L TERSILTODER x T, B func (330 x ~ORAZZOZEHITEHY
T ETOT, FHEFERD x ~ORANIEFRCEHA~OT 7 BRIV ES,

SR E LW THMT~DORANLELZ T HIT1E, extern BIEAEEID, 77 BATHEEIT textern 7THIE
a—MeDIET,
extern PO —XIILL FOB@Y T,

extern ( syms+)

I3 syms 1ZIE, T BATHEED L R NVAEINZELET, ZOREEFEITTHE, syms THRESNTZY
VAN AEBLEDRED 7L — LAAZ I INOIRR L oo lcb OEBIED R CEZIAL TEHIIFRE
LET, FEEDV VRN R ONERNETT— (TR0 ET,

VR ATHEXIZT N E 2—h:extern 22 5E, ZDT U RMIHRILT extern B SR UALER
LTOBRAEITWET, FEILULTDLEBYTT,

symbol:extern = value

—ESEREN TR, extern BIERC i extern THE 2—RHI VNEI2NW D TETHN, D IH70
ATHLHRTIHZECE > TRAI—7 DA AMEICTHZENTEXET,
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6.1.10. LI L AINRIA—TELA(FIVHRI—T

B DB DA —T 13, 7 a s T LB BB ORI EL L RIC L, Wb HLF AL A
— R ET, ZHUCEY, RS T LD R BREOEEAT—T OWNHNBELRIZRDD T, BN E AR
DOVEGITIRVET, LLTOT0r F0T, B £ B3RRTD x 13, FEHIT THLOBIH caller WD x T
1372, 7ar 7.0 Jl-B 1 EBVO M IZHD x TT, ZOREFRIL "root" ZFKRLET,

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

FROVFX AN AT =T PEBDOT 7 ANV D SLENNTRVET N, A ERTLHEEIITNE2—
I :dynamic scope Z2F5&, TOREBUIF AT Iv I/ Aa—F TEET LIV ET, LT OHIX
"caller" #HR/RLET,

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

HAFIvI A= X E D X725 THRIL DD TLLID, HESNDLDODOOEDIE, 51 EE L= L
ZOFHH T,

FlEL T, RESIBUTZTEY,, ZOFHlifE A2 £ TR T 5 tester EVIBEBOEREZELLET, LLFDLD
pa—RaENWELLELLD,

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

tester (" (x + 2))

ZOE . B tester 13 x + 2 EVIOKEBIETZITEY ., ZNE B eval THliLE 3, B4k eval 1Z
VXV INAT—=T D — U IFEDNTE x #2 L fEREHFLIENTEET,
L., B tester ZLLTDOIDITREHLIZHE 725 TLIID,

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

tester (" (x + 2))

}
hoge ()
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FERmDEIE, 2T T —1Ze0E T, 2 x 138 hoge Dr— NV EE /DT, B tester DLF
HINAT—T DFEFIZI2DNETT, TNELL TOINIZ AT Iy Aa—F 120258, B tester D
TAMALTEFEFOV L e TH DB hoge DERIRIZZ2DD T, MIFFE BV OFE RSN ET,

tester (test:expr) :dynamic scope = printf('result .. %s\n', eval(test))
hoge () = {
x = 1
tester (" (x + 2))
}
hoge ()

—MRAVZR A ETIE, BB TH AT Iy 7 Aa =T %5 L3 T<EN T, A BB T LB LT
IpotelE . ZOMREE BN H L TLIZEN,

6.1.11. 7OovoHKERT—T

Gura IZBEMT O LRI T oy 7 NEETZENTEEd, Ty 7T 2N E2 R 9 2850 CR %A
VAR AL LTI ET R, AT ay 7B OET, T ay BN O A —F OME 1T E O Bk
3 2 B FES, LUF Bladhif TEZELTVEET,

func () {block} = {
block ()

}

B func 137 ay /Xt Ed, 7y XONFITBEEAL AL AL L TE block IZIRAZIILDHDT,
FNENET CREOH L TVVET,

ZIT U TOIIRHEE 2 THhET, %D println TERSNAONFIL 1 TLIID, Thdh 2 TL
I

x =1

func() { x = 2 }
(x)

println (x

Gura CINEFEITTHE, 2 NERENET, LD func DIHNTT vy AL BB HIERE ST LI
DI ENEL, FERELf R while REDBEBUIEXIZZEDOHBROTZOIFIELET, ZOBLANLTDHE,
TrayrOFNER L x = 2 LWVORIIFFOH LS DA — 125 AL 200 B AR MB LW 2 E
R

LinL, 7 ey ONFITBEEA L AZ L AL72 5T func ([ZHESHL, BIEMEH CRMEN S TWET, kil
WO 7L — A TRHMIL CLEIE. TONEBIZBITARALBLIINBDO 7L — ML FH A,

TNERRS D7 7 a7 O RFON U 3@ i O BB 7 L — ATl T 7 my 7 B 71—
D EENET, ZOTL— LR RE Y 7T — LD PALICEER TS E AL Z Rl L 72X 2o 7L
— AT ZED FOTL =T U TR TH IR0 E T,

BAICES T, 7y RO CH IR EBAEEN-NZERNHET, TOIIBHE, AT D512
ThIE2—R :local &2, B—IAEHKELTESLET, ZHUL, 7RI =2—hb :extern &IFTWZ, &
BORANEAEZ I EALOT7L— D RET 26D T, LLTNOFITIX, 7ay s NOEE x 3a—7 VBRI
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720, 2 ZRATHEAEIXZ O — I VEEIZKT L TUTHhIAD T, 1 2R RLET,

x =1

func () { x:local = 2 }

println (x)

HDHAT—TNT, IS Aa— NV EL TR AERIEEZ T 5L, UIBIE7 M E2—b:1local &
e Thr— VA EL THbIVET,
T2— I VEBIY local BAEEM > THOE S THIENTEET, local BEO—=UILL FOEYTT,

local ( syms+)
51 syms (ZIE, = NVEEEL TESTHIEEO VANV AEFZELET,
6.2. BEFNIUE

BISA L AL ALY ANEH R A """ TORITDHE VANDNEZ G IFIAMNI L TR A A TTHZEMTE
FT, ZOLEXOEE A """ OSLFENEEEUSA U EFOET, FIIX, fune * [1, 2, 3] &WORUT
func (1, 2, 3) EVOHFEFOHLEFEIC T,

LZAT, AL ERUEIL, SIBYANRT ™" ZffiolYANBRTHELNET, LoflX
func([1, 2, 31%) ERHHL CHEERIZFETTT, Lol BB ASAU X E{ED LT5IEEIRDUAR | OYAR
ATV —2%lo T BROBEF MmN TEHI91evES, flxid. x = [(1, 2, 31, [4, 5, 6], [7,
8, 911 EVIOUARRRH-T=ELET, ZHUTKL T func * x EFHliT2E, FEFREFERY AR AL T
func (1, 2, 3).func(4, 5, 6). func(7, 8, 9) EVOHFERNHULIZZRVET, HUOWNEEL T, VAR
DINOVAT L —ZE T ZEHTEET,

ZOMEENRNL D —ADOEDIE, CSV 0T — X R—RT7 7B ATELIVTE R & RIS HALEL T
T, CSV ZHBEICLVHIT TELRL THET, CSV 77 A /MIHEED XL FAN T~ TXU)> T—477 Dl E
LT X AN =<y T, FITLICERE R - CET, BlZE, —FIH 4T, S E IR, =51HIC
FEZEREMLTZLL T D L57: 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 TiL csv BV 2— VDR csv. read 2> THEE O CFEINZHERITE DOV AN, — 172 LI2A R
T AT L —ZEFLIENTEET, LOT7 AV %V csv.read ('people.csv') ZFEITTHE UT
DIOBBEREERT AT —FHIRLET,

["Honma Chise', 'female', '46']

['Kawahata Nana', 'female', '47']
['Kikuchi Takao', 'male', '35']
[
[

'Iwail Michiko', 'female', '36']
'Kasail Satoshi', 'male', '24"']
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VANDEFLEBERZDOT VAR LOHWD T, iEEREFHIZ 2B T, EOT —2EEE LB T 5%
KIE, struct BEEEE ST TFTOINNEDZENTEET,

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

Person [IEERE AT HEAMA L A A TF, person = Person ('Honma Chise', 'female',
46) OIIITFHII DL, WEEKR AL AFZ A person #1EV, person.name |2 "Honma Chise",
person.gender | "female", person.age (Z 46 NAVET, ZOREEA L AZ AL Hilkd CSV 77
TR A RS H THAGDEDE, CSV 77 AV A Gt A A TREIERIZEN T DB I LL F O LOI
LR TEET,

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

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

peopleld Person fEiERA L AF L A BERITFFOAT L —FT00ET, BRIk T DA N<wo L T aflid b
£ 7 4—/VRlX people: *name, people: *gender, people: *age EVVIIINIT IV EATEET,

6.3. BI¥ER
6.3.1. BHREXR

BIE D — A TR L T RATHE 1 "=" LZITH < BIEAERORETLR 758, B A AZ A% 4E
B UGl Bl I B AT 9,

O HREIEL T, 5IEEOESHELRWV B hoge DEFKEZE X F T, ZOHEDO—#%UT hoge () &7
LOT, BBERITILLTOINNCETET,

‘ hoge () = println('Hello world") ‘

BBARBBERORNOROGE. Reh~ ", " TRE>THIELIZLOEZT L —RGLE "{" BEWY
" CHHARE T my 7 TR RELE T, UM ICHARLET,

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

7y V AONREEEOITI T TGER T 22Lb TEET, ZOBE ATRITI L v LRICER AR SO T,
T ~EBLETHYEE Ay EOFNILL TOIINCELZENTEET

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

println('second line')

}

BEIEUILU T DR TR SILE T

ESped
FIEEFRY AL
TRIE 2 —NEF

PA=DTAGE =
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o ~ILTLFH
LUF | BBE RO — A THRESNDER DM OV THHLET,
6.3.2. Bi¥&

RIS EZ THRE T DRE4L 1E., Bk L L CGRI CEAEE DY VR A T, Zhud, B4 LTS
HOLFELTT,

6.3.3. SBIHERJAR+

SIBCEFRY AN, 0 LU EOBIEUERERIN " (" BEG )" THobOTY, SIEUEROMITH ~ 7T
B TREIET,

SIHCE RO R M B2 DI, BUCHA T2 R LIzb O, BISAIFOHENDL, IEOH LIGO 5| $fi
RIS B IEA AL, BIEA L £

R DRIZT N E 2—h DT b8, ZNEBIEOBIEL TRWET, BARBOMEZOSEICET & &
WNTIUIEH 2T, Z UKL LT —120 T,

FIBERIAEED 2T UL LB OO EZZITIRADZENTEET, ZHITIE nil L E ENET, TS
ENEINDHE nil fEIZT=T—ITR0FET N, r—RAI o TUTEDEE L THIEITTEL W ERZHVFEST, £D
IORGEITBIEDOT N 2—NZ "inil" ZRELET,

SIEDOTRIE 2—RMZ ":nomap" ZIEETHE, TDOBIEUIVANCA T L — N REIN THRF R~ v
V7 TCREBENZWNWIDNCR0ET, BFRED TN E 2 —kE ":nomap" IXHFREAAIHETT,

AT DRI, FEERAEE 7 "=>" HEERETDHE ENDNEIEOT 74V MEIZRVET, FREDALE
DEFEEM T HE, ERSNIZT 7 H/VMERDD OB ESNET,

AT DORNIANY I I F—R """ ZDFHE, ZOAEIZHEE LS I80E, FHlRTO X0 S E T,

AT DB ST AFEIL "[1" 2O DE, FORIEITIANMZ BV ES, BEEFOH L TAT L
—HNZOBIEICPESNDE VANIEBRSNE T, VAN L TIRZ W E R AT LR T — (220 ET,

A DIRIZT AT ar~—7 "2" O Hl EORIBITA T T aF TR0 ET,

FRBIT-DBAZT AZYAY " OTFTAGEE "+ oL, A ERSIEE ST TAINCR0ET, TAX
VA7 %D T84 51EE 0 LA EOMEEZ AT ET, 2F0., fHcTAAE IS [ E3 e Th =7 —12i%
ROERE A, —F TIAGEEEOTDHE, BIEIL 1 HLL EOEEZ AT ET, *US T A B 3 O
HIFESIN TNV RNWETT—IZDET,

FIBUADO T GBI AR TR —] MRS " DRRBRSNICERNHDE, LRTOEGIEDONENZ
DOFRNFAZFEEL L THRAISILE T,

6.3.4. BEHDOF7NIEL—IEE

BBUEZRDOB IV AND o W TA Dy TV RIVDOYANH G T HE, ZOBBNA T2 a T
NFEDTNIE 22— DEFRIZIRVET,

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

}

RO 7 NE 2—MEEIL, BT D S5 FNEFHIIIE LIZWNEE TN ET,
6.3.5. JAOVYIEE

B 7 vy s 2R DI T HITIE, BIBERI AN T N E 2 —MNERITH T, 7Ry 7 EHREZZITHD
R T AT L — AT (" BEOY " THARELOERELE T, @A TIE, BRI block EWVHARTE
DT DZEMSENTT N AEEDLARTEDITHIENTEET,

Ty 7 RERDLOVBEEIZ, 7y &2 TR 367 —ZR0ET,

W, 7Ty 7 RERINZEEIL, MFOHLOEE, 9 7 ay 725tk LT IUX W ERE A, 7y 7%5
WLZRNEZT—Z0ET, 12720, Ty RERT O DRI = AT ar~—7 """ 0 5E, %
DTy IF T2 aF TRV ET, BEIL, 7 ry 2L ThHY THMERNHJ ZEATELIDNTRVET,

Tav7id, BEA AL ALLGRITIZRASNE T, 7y ReA4 7 v at VB UIBEE ., 7 ay
ZIRUTHON T, ZOBIFH12iE nil BMRUASNET,

WA DRNZ NNy 77 F—k """ ZoiFbe, 7uav I IBHA A2 A T7e< quoted fEEL TIRASILE
R
Tay ) ERE U BEEE S OB ELL FIORLET,

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

}

LUF OISO LET,

£(2) {Ix]|
print (x)
}

Ty 7 OB EIFIANRDO AT —F LIS L TOVET,

x = 0

£(2) {Ix]
print (x)

}

println (x)

7 iy 7 RUAZE S THA RN T ENERE A,

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

37



Gura EEv=a7I

Tyt T al g ETCES LIEEE, T uy ol W TCTHEEEZIE T T oy s RO R VITIT
nil NEINET,

}

}

f opt() {block?} = {

£ opt ()
f opt() {

if (block == nil) {
println('not specified')
} else {
block ()

println ('message from block')

T a7 3B FEFEITLCWDBEO TAMA DBREEICT 78 A TEHE AT —FTEMELET ([4MAl
LIILF U HN AT —T DFIUNTRDETIN, FA T I 7 Aa—T [ CH0EEZ A28 TEET), BESMNT O LS
DEEEETHIENTEET,

g()

{block} = {
block ()
2
{
n=>5
printf('n = %d\n', n) # n = 5

Ty RIT M Ea—hk rinside scope & 2F5E, BEWNHIO AT —IZEINEDY | BB ON
LB TR ESNOEERE T 7B ATEDLINTRET, BIBIMBO L LT, Z R TEIAEITH L TDH

EATTRECT,
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
}
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‘printf('n = %d\n', n) # n =7 ‘

quoted value |ZL7=7av & E L4 %% {|..|} THAOTEKIZET L 2R Tay 7 RIKEL TR
bivET, 7 a7/ G225k cExET, Filxid:

f() {block} = {
block(l, 2, 3, 4)

}

VOB DT 6 LT D SIZ O DORFOH LIS T,

block = “{la, b, ¢, d]

printf ('%d %d %d %d\n', a, b, c, d)
}
£f() {lblockl}

£0 {la, b, ¢, di
printf ('$d %d %d $d\n', a, b, c, d)

}

6.3.6. ~ILTLFEF]

RISA L AL AD T /3T 4 help [~V XFEIN B ERTHIENTEET,

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

LI B

6.4. BARTEZ DA

BB DBIEIZIE, AT a5 T 7 AV ME - AR S I Ba e E TEET,

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

£f1(2) # 2, nil, nil

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

£2(2) # 2, 10, abc

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

£3(2, 3, 4, 5, 6, 1) # 2, 3, [4, 5, 6, 7]

£3(2, 3) # 2, 3, []

fd(a, b, ct+) = 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. ¢ has to get at least one value.
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FEEOFOHLOBRT, =T =5 IR ENTEET, F—U—FLE, HEHE T (=) THSSTET,

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

B ARDO T % BRIBICOTTL L RAE A TELE . B AMI AR LW —T —RB [ ¥5ED
MAREEICLIAEZZ OV RMTEI S TET,

g2(a, b, dict%) = printf('%$s, %s, %s\n', a, b, dict)
g2(2, b =>3, ¢ =>4, d=>05) # 2, 3, %${c =>4, d => 5}
g2(2, 3, ¢ =>4, d =>5) # 2, 3, %${c =>4, d => 5}

FIBE S DV RN DIEFII Ny 7 7 F— e 2T He | KiHliOR. (quoted value) #fEEL THEEET,
O REZRAE o C, fE LA FEBL T 5 TEET, LU T, quoted value #{~>T, C @ for A7 —h
A "D IH7eEWER T HBIE A AER L TWAHI 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 (i =1, i <= 10, 1 += 1) {
n += 1

}

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

6.5. BA#ORYE

BIEDOAET, —FRBEISGTHISN I NOED RO RVEIZRD £,
F7o. return A > TRVIEZIEETHIELTEET, RAILLTOEEY T,

return (value?) :symbol func

return BREIESLE, B OLEAE TR L TUBEZIFOH LB LICRLET, Z0LE, 513 value ZHE7E
THE ZDOEEABBORVELL THRWET, 5IEZAM T 5L, nil ZRVEELET,

ZOEEIT rsymbol func ThIEa2—Fe D TERISNTWDDT, SIENLERNGS . 5IEUARD
FRIEEIE L CHEITTDIENTEET,

6.6. EEMTYEVY

ZOEITIERERN~ o 7 LB OGO T N 2 —MERICOWTHBILE T, BB~y 7 O
MFZRDEHEESRTIE,

BI% 7 N 2 —RELT tmap 0158, TOBEIIRE R~ I RER THHZEERLET,
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ThIE 2—h :void I, BN HEIC nil EE2IRTIEEESTHHOTT, #F. BEEE D IBDITHH A
T1%Z T HS TILAOMEREZ L ZOREFREL TEAIRLET, RUMENEIZ nil EWHZEE, DO
BRE R DROEEL TT2L, RITHLPOIRBEFEIZ TN T/0 ~DfEL L TENAZEZ R L £, 21T,
BE TN TR T D println BT void TRIE 2 —Fe Dl TERIITOET A, 20 BE D WLE
FERITERER T /O ~DT 7RSI THNET,

ZOHESIT, RN~ o7 YN # ) DI EE T, BB~ e T, BRI A T — 4
PESNT-LE | B DI A EDTAT L —HEIRTENIL—NARHVET, DFED, BIEITATL—F0R A
STNDE | B DB IATONRND T, flZ X, println(1..10) EWVIFLRAHoTEE, =
— L1056 10 FTOEFARBICERTHIEEHFFL TWET, L, B println IZESATWD
DIIATL =D T, BRI~ oL 7 DL — I3 | ZOMONH U TIEFTE DLFLAITHIA T L —Z MR
WG, FARLHEZOLDITBIESNDHZ LTV ET,

L2, TRIE 22— :void B2V TNDE AT NIZDOBEBMPMEL KT HADOE D T/RNZEE DI EN
TEET, 2L BESNECT — 22 I L Q0D ERDZENTEET N, 2OV SO AT
—2EPELCTHRIREFAT T2 IO ICEIEL IV 201 T,

ThE2—R :reduce Z2F7BEIT, FIZRILERZIRTZEERLET, ZOTNE2— M HikEL T
BHELTCNDLOD—DL, self ZREZIRT A/YROEFRTT,

77 A Hoge DBV, AR Hoge#foo (x) & Hogettbar (y) MEEINTODERELET, ZOLE, I
DA IRINA VAR ASND B self #RVEEL CGRTINESNTWDHE, VTR Hoge DAV AL A
hoge ~DAVYRIFORH L% hoge.foo (1) .bar (2) DIINIKT TRl 75, WbPDHAY Y RF =—10
ﬁﬁ%i:fwi% ZHUE, T ar T b R KL T DOIERI TR, BB~y e 7 O — L& LT

TNIAREE N ZVET, HlZIE, hoge.foo ([1, 2, 3]1) DIINTAVYREOHT &, BRI~
TNZE S TVANER T EOMMERZATV, RVMEN [self, self, self] EVWHURNIARVET, ZHUEFET
AL AL ANDBIREF LV ANPIENH LT SICAERSIDZ LR FENRATT, SHIT, ZOXI2REN
Jfo TCETCLEIE, ANRDII LAY Y RF = — ARk TERLARVET,

BEERDOLXICTNE2—hR treduce &2 TH<E, R~y 7 THOIRLUALERAITIBE, A
R L7 5 IR T 8912720 E T, BRI T hoge. foo ([1, 2, 31) EVIHMERHLAEZNTH, ZOREY
EIZVAL [self, self, self] TiI< self (IZVET, ZIUTLD, AV RTF = — TR~ o
78T hoge. foo ([1, 2, 3]).bar(2) EWHIIRFCIRNATREIZZRDE T,

6.7. BEARMFUHLOERERE R

Ty Of&IET L —A '} O [FACATICREEFFOH L oA i<&, Z2 H OREEFFOH LIZRTO B E
B BILRZFFOIDITRY 2 H OB TSN AE T O B O FEATNE I L > THIEIS L E T,
Bz X, —ITOBIZ funcl () {}func2 () {} &R TAE. funcl 28 func2 Oz THENEIR DS
ZENTELIDTRVET, BTV O THHEAE T HIENTEET,

CU)%%%@MJC%E@@W N if-elsif-else > —7 AL try-except v —7 2 ATT,

BIZIEL A & elsif 2 ST 2 fF SUILL F DO X220 E T,

if (condl) { processl } elsif (cond2) { processZ?2 }
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ZOE N 1 BIEEFANL £ 77, 1 £ BIBUTTIE condl OFEREZEEELHIMTH5LHH DT vy 7N
& processl ZaHiL, FE<EAEATHML £ A, W12 condl OFEREBMES I8, HiESHL TS
elsif BABOFFOHLEZFATLET, elsif BIEITIEIEL cond2 OFEREZEMELHWT T 2B HF DTy
W% process2 ZiiLET,

A —ATIZESDERNHLOT K IHT L —R '} LA AZ L ADRADTIZ T 72D T, SEDOEFRIIITES)
FCRER T AHZENTEET, Aiakd if-elsif OLIFILLTFDOINNZFEIRTEET,

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

process?2

}

L BFR AR R LW BB D R e 7R D & BIZER S TR EE A,
6.8. ARIGLER

% function #fEHE, ARITRLEEE AR THIENTEET, B function O—#R=IILL T D@D
_t“‘j_ﬂo

function( args*) {block}

args ZHIEFEE. block IZBBAMKRDa—REZFTRLET, 5I18FEEIL. #H OREEEFR LR U CETR
W HENTEET,

FIBHEEPMLEIRNG A function DOV "s{.}" LWOTEREM > T Z AR T2Z8H TEET,
— T LA T D@y T4,

&{block}

ELLOIATH, W OREERITITRWVEIERHVET, Ziud, BEARKRO=—Ro Iz, JEHENR L
RLAT "$" CHRARDMNF DL, O F S HHBLLIZNEIZ 5 B AMTBIMT 2L Hb DT, Ziud,
"g {..}" DIEREES TG HNZEE A L AZ L A R U TENEEITER]TT, LR 2 DORFEIXFETH
AR OB DO ERITRVET,

&{println ($foo, Sbar)}

function (foo, bar) {println(foo, bar)}

AL, 7e— Vv 2 RET 50T ET,

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. HEHEX

Gura OFEATERILT X TEETHY, HEHE STV FRBIZRERIIFELEE A, L L, o7 s I3

"SRR CRBRLAD G IK L LW ST LB I BB AT EIT T D2 TEHBHA AL T
FT, T v I EH S TNDLOT, AR Java ° CH7al L2 BN BoNDR b LILER A,

ZOETIFENLDOBEEOEENEFEZ L TWEET, b T Gura IZFAH D, VAN AT —2 RO Ik
HAALET,

7.1 FEH Ik
S I 21T if-elsif-else & —4 2 ZD— R RUZLL F DI/ E T,

if ("cond) {block} elsif ( cond) {block} elsif ( cond) {block} else {block}

OEDD if ITHRLT, 0 HUL EOEEDOED elsif ZFLbTEET, else [FUEDDATT, TRy
MIZRLRTLAN VL DT TH-ThH, 7y rzlies 7L —Z3 5 "(" BIO "}" [THE TSRO T
EELTIEEN,

if-elsif-else ¥ — 7 AZFHIT 24, FAFIZERLIZT vy 7 OFHMELZ SROEEL TRLES, ZOME
ST, C SECTHBARUAD ZHEE ., 37205 result = flag? a : b EVOHEXEZLITFOIAIC
LT HZENTEET,

| result = if (flag) {a) else (b} |

7.2, fRYEL

VIR A2 FEH T 5B 21X repeat, while, for BELW cross BHVFET,

Gura OfEVIRUBIEUL, HICUE —MLEEAZ T 57210 Clddbv A, V—7 N —ElEbHT T, FHlL 72l

ZUARDER LU TERL TOSHREZ S &, UAND A Z S o 7 MTREIR TEE T, £, M0IRLAHZZ D
B CRHIE T WEANELT2AT L —2Z AT HEVIIRELH DD T, /e — v DAL L TS5 %

DELIEL AIREICRDET,

7.2.1. repeat BA%K
repeat BEEO—XUILLTOINNZ20ET,
repeat (n?:number) {block}

repeat BIEUIE, BIECTHRELEIEZIT block DA MEDIKL F3, SIEITEME FTHET, AWML=
B[R L — 12720 T,

Tay ki T AEE, T ay T A—R% | idx:number| EVOHBATHELET, idx 1$ 0 1 DIaEHL
—THIETT,

7.2.2. while B%

while %O —XIILL FOLIITARVET,
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while ( cond) {block}

while BAEUX. 5IECTRE LR R 2m T3 7210 block OMALBEZ#EVIRL F9,
Tyl AT HEE, T ay I RTA—F% | idx:number| SVWHIERTELET, idx IX 0 DiEEH /L
— NI TT,

7.2.3. for EA#L
for BAEO—RXITZLL TDINTRDET,

for (“expr+) {block}

for BAEUE, — DL EDOAT L —FRARLGIEIZED AT L —F 03 T325ET block ONFEARDIK
L%,

Tyl il ALE Ty RTA =% |idx:number| EVVOERTELET, idx X 0 oiEELHL
— T AT HTT,

AT —=2RARDEAIZLL T OINTR0ET,

symbol in iterator

[symboll, symgolZ ..] in iterator

RO TIE, AT —FDERN symbol TRINDIEFIMRASNET, bLEZRNBVANTHIVUL,
symbol [ZRASNDEITEDIANEDLDIZRET, ZFE B OB TIL ATV —FDEZE NV ANTHIL
IXVARDEZRZ LIS T ONLEIZH DY RNV DOEBINEAZRALE T, ERERBVANTRWG S, B2 TDY
VIRV OEBIZRTENRASILET,

ATL—ZRAKXN oL EIEESNHA . —BOL—7 Tt OA4TL—4%—D>FTOFHlL T\h&
79, LT WD DOATL—F0ME T T F TUHED MRS ET, 2FD, AT L —F O BRI R
HEXI N—T OREUI—FENATL—ZOBEREHDOEONET,

ATV —FBREEOEDT OFMMTHITIE, AT —FD each Ay REMHS HIELHVET, LTI for Bk
oAb A7 1L —%D each Ay R&EFio7- 506 RLUET,

tbl = [11 2/ 3/ 4/ 5]
for (x in tbl) { .. }
tbl.each() {Ix]| .. }

ATL—HD each A/ REAF ST=Z0R D 7T BHERIZ)NT HZEMBNTTN, DL EDOATL — X% R
R L7209 2880F for BIEAAEH LR T3,

7.2.4. cross B
cross BEO—FEXIILL T DI ETS,
cross ("expr+) {block}

cross BEEZ, =L EOATL—FRAXEFITITED AT L =203 T3HET block DALERAHERD
WLFET, /7L —FRAXD—oDLE MBEARIT for I 2D EEEL-DLEFELTTY, DD
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ATV —IRAREFRE T HEL BN —T 10, —DHDOAT V=Ml ZSHOATL—2BAlOL
— T ERER L ET, AT A RAREEEIEETHZELAHET, n HORAXEEETHE n HOLEL
— TR0 ET,

Tyl E T AEE, T ay I RTA—H% | idx:number, i0:number, il:number, ..| EVVIIEI
TELET, idx 1% 0 DBIGELL—T AT Z T, FFUTHKK 10, i1, . [TFRELIAT L —FZNE DA
YT UAMETT,

cross D FETHIZLL FITRLET,

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

Taro 2

Taro 3

Hanako 1

Hanako 2

Hanako 3

7.25. #&Y;RLFOT7O—HIE

IR R H A R CHRITAT-012, break BB ESN TCOET, ZOBEE T3 5& ., —F PRI
LB DB Z T L £, — LA T o LB T,

break (value?) :symbol func

TRIE2—h:symbol func I%, ZOEBSHEMODT AR/ TR LIZEE T, BEIFONHLEL TR
LHZEHFEETHDHD T, 5lEEL Tvalue ZET L, FWILIARDIRLEBORVEZZDEICRELET,
BT DL, MK UBIEORYVEIL nil 12720 F T,

Bz L FIORLETS,

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

VIR UALBE DOt & % A% 7 U CHCBAIZ R AIZIE continue BB AEfEWET, —RUILL TOLEBYTY,

continue (value?) :symbol func

ZOBAED break BRI, BN OB TEBMFEORHLIZZRDET, 515ELT value 2T L,
=T DZDRIOFHIEEZ DIEICERELET, BT 5L, ZDORIOFMEIL nil IR0 FET,

7.2.6. #BYIRLEAIZKD)RMDERL

Mh0IRLUBA%L repeat, while, for, cross Id, 7 74/ Tl —F kDN —7 Tl L7-fE %% D B4
HEORVELLET, LAL, 7RE2—F :list Fid :xlist ZfET DL, N—TF T LD HMEE
FIZHDVANMIRTIONCDET, TRIE 2—b :list ZHETDHE, TN TOFMEL R DU AN
RVET, TRIE 2 —F:xlist TiE, FHEES nil IZ700DZERNOERINE T,
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7.2.7. #BYRLEHBIZEZATL—EDERK

H0IRUBE%L repeat, while, for. cross I, 7 74V I TV IK LS FESWTRNEIZ 7Ty 7 DN
el £7,

UL, TRE2—b riter /21X :xiter ZEET DL, TOL Tl 528138, L —TONEE
— T O T AT L —Z AT IONTRVET, TR 2—h riter ZRETHE, TN TORMEA K
FTATL A0 ET, T a—bh:xiter T, FHED nil IZRDbDEAFTY T o107 —F ek
L%,

ZOBREEE ST, 2= VP ERDAT L —FEAFRT DIENTEET, ML AT —Z | OEEZRIZS
VY,

7.3. fstanE
BIAMILER 24T try-except 3 —47 2 AD—fERILLL FD XA 0E T,
try {block} except (error*:error) {block} except (error*:error) {block}

OEDD try IZHLTLEUL EDEEOD except HFtiRTHIENTEET,

WE ATV T RNOEITHICHIN DR AETHEAZV TR FliSET, LinL, try BT ay 7 cRAE
L7BIAMEZ O BB L . T bkt 75 except BICZI—NEZIERICEL THEET,
except PAEUZL, B THRESNT T — AL AF L ALTESIN T T —NEZ IR L, HE LW L2 & XT
HEOT oy ODWNEEZFITL, 2O try-except > —7 L A TLET, bLWTND except BIEOSAM:
ICHEELRNEET, BHEBVO T — B TONET,

except BAEUL, 0 UL LDOTT — AL RZ U AZ B EUTEDLTENTEE T, BIENRITHIRESNRWNE,
ZNFETD except BETHE LN STERNOTRCOBINEZOLTHEL £, 1ELL EiEEsni-5
Bl WTNDDO T — A A RGBT U 352 8180 E T,

except BIEUICIES =T — AL RF AT F O LR VAN TERSIVTNET,

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

CodecError, CommandError, MemoryError, FormatError, ResourceError

except PABODO 7oy 2iX, |error:error| EVOEXDOT oy 751 5% TRV ET, 518K error 1355
I LI T — RGBT T — A RS AT, 2T — R A = VR E B AL AN EHET, 21,
ZOEMEL LI UL A R DN TEE T,

BIEL raise o T, 2—PNREXANIFIAN LR ESELILLTEET, — I FOMEYTT,

raise(error:error, msg:string => 'error', value?)
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8. EEEMITVELY
8.1. EEEnZ=-oMIT

M y=x2 OV FTTEHE T OB EE 2 CHET, BT, x 125 05 5 FCOHEE 1 A TRA
LIZEXD y DIz R | KA G T A A B my b 52812 LELES,

WRDOT T FIL T EFETIOIIRBLEATOITE, N — T WA FLIR U TR ULBL 5L W) D AVE
EFETU CEiEThHNE, LT DI T 0l T La BRI _DTENTEET,

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

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

}

BT 0/ I3 VB L CWAH S bIE, U EZ T 5012 &R AE 5222 HV o< TLid,
LISP 06 BB AZITY map &> TLL FOIINIFIR TEET,

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

IR LT MTELZ LN TEEL, LISP (2RSS, @SB L OBERITb DT LRI LD X 550
NIREAFTRET, L LR EE L OB DT, HTLTEDED AME LS TIL>DEIHVHD
TY, TbZh, ZTTEBRITHRLIZVDIE, x DBINTHHET 2D x2 DIEZRD DLW B2 T, LA
TOEIZRF T, BRI RESRNEDTLEID,

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

y = x * x

x * x CVIORFIT, x ICOL2OHUEZZ TIRDZEZHIFRFL TOVET, ZHUTK LT, x IZBIEDOV AN
HZ2leex BRINICEG T bbbyt V2T IO T, 22— I3 IR U B & T 5 2 & 7a <
REFONDHIDNTRET,

MRFERA~ w7 | D FEEN I D KON D AS— LU LT,

8.2. av+tJk

Gura OEFE 713, 1FEAE T XTI~ B 7 DA INC20ET, Zhud, Bai k320U R R 72
T, RN E OB T2 G HET, 22— R EWEERL, ZOEEESN AL T OB FFoZ
LIZ720ET,

R, Bt GRAA B2 — P EREE) b R~y 7 OESEL TOIUXZORREN
B<IDNTANET, DFD, BIEICT —HFNEPET L, T —HFOEHRT LIV R LBEBMRETSNLD T,
Gura DMEHETDHA L BB EE Y 2 — L OBIDIZEAETE, R~y BV 7 D ESNENTNE
T
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8.3. @EAIL—I

BRI~ B 70, e & " ERKT R TOEAE AT O W THEHHSNET, ZROOHE 73RS
WTWDBONE, BIEICEHiRT O A Z T B DH 012030 T,

BB~ 713 FE, 7R 2—h tmap 22O CTHEH SN BEEICH L TH#IEE 9, Gura BEHET
AT LEBOZUT, ZOES 2O RSN TV,

Gura IZBWC, 7 —HFERBLT 5T —2BUIVARNA T L —ZTH, VANCAT L —403 (R 17-0R%L

WZHESNDE, BRI~ 7D TONA IR0 ET,

LD, 7 —4#M% 3 SOATINFLET, OFED VAN ATV —F ZLTENLISNDATZ
—T7,

BEERA~ o B 72> TIRBNARE RIL, B O T NE 2—MEESC, 5l EBOHTIVNIAN AT —2F
TAIAD T —DENI2 DI IS TRV ET, T 7 AV NOBETIL, 51HICAT L —2NO0EDOTHE D
ERERIFATL—2ZR0ES, LLFICREVEO SR EEOET,

Ik voa=y)) ERUL R
AR T —D Fr ANT—ITOWT RIS A FEITL ., FiRA IR L F9
AHTF—I AR YARDER T LI EFITL, TOMREVARL GRUET

AT —Z T N)
AT —EZNEEND ATV —HERERELTGRLET

B~ o B 7 E S SIVCBE func (a, b) OFFRHLABNZES>TELRLET, 518 a, b ITADT—,
YAM AT L —Z %L EEDRVEITILL T D IR0 E T,

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

ROEDOTAZEZ T2 GETE, BEFOHL TN a— e ELE T, BRI~y 7 ORVIEEZ LT
THT7ME 2—rO—EZLL FITRLET,

7R =2—Fh B!

:list VAR IRLET,

:xlist nil [EZERNORAN LI AMIRLET,

:set HETDEEZERDPORIN LI AN IRLET,

:xset nil fEEEETHEZERDOORINLTZVANERLET,
titer AT —2EIRLUET,

ixiter nil HEEAXY 74T —FERLET,
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84. H—ARRBT«
8.4.1. EEFLEEMTIELY

Gura DA AT ERA )~ o v 7 %5 A LBl & UL FIRLET,

>>> [1, 2, 3, 41 + [5, 6, 7, 8]

[6, 8, 10, 12]

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

(6, 7, 8, 9]

>>> ([1, 2, 3, 41 + [5, 6, 7, 8]1) / 2
[3, 4, 5, 6]

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

HAEF ORI~y 7L VAR AT L — 2 ELE B DEDENANAIRI BN R ER B TE %
—?_D

UX]\X,y @Wﬁ;&§+%‘: ........................................... (x * y) .sum ()
HAEV AL x OF T, 10 RIEDOBEFE AT TR cooveeeeeeen (x < 10) .count ()
HAEVASx OF T, 3L E 10 L FOBEHZEEZ TR e ((3 <= x) & (x <= 10)) .count ()

8.4.2. XFIHALDEAHENHLE

BEER o L 7 MU S S F 70 5 — 2 A ) B LB B L Aot B b AR % Sk B b
72 L DI AR T A LN TEET, LTIl sIT 3,

>>> 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, 1o, 64, 2.000000

result =

result =

x * x X math.sqrt (x) 72EDOXTRFERF )~ L VB CUANER T LOEE AL CWET,
OIZEEL printf OFEITTH, VAN EL THE LN EIZE o TRIINZOMRENERNL . R LD
FORIFEALET, printf IMEAFZR2WVEEZRO T, FERLLTOVANIARLEE A,

8.43. TJ7AINANELEDHEAEDHLE

TERGEDTTI7ANEFRT DT TNNILL TOINTETET,

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

1.. & streamfreadlines [FVANTIIRLATL —ZZIRLET, 1.. 1L 1 OIEFAMERESZFL
FITN, BEEORLBLIZVANCATL —INE 20N ITE W ICHbELNAD TERRTHITEIL
stream#readlines & T TAHETIT/RVET,
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8.4.4. NA—=yFUT LA EDLE

LU FIFIERKRZAL > TT7 7 A 0DIFRAHH L, FR 3561 TY,

import (re)

lines = readlines ('hoge.h')

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

stream#readlines THEKLZAT L —# lines T -72B# re.match %, fEREL T
re.match t AVAFLAZERIZTHATL—F2IRLET, B re.match 1T, ~"F— A ELRWY;
AL nil ZRTOT ATL—FDAL AR AA/ YR iterator#skipnil > Tnil fEEZAFY 795
ATV —ZEERLET, " x" [JRIRT DA N T H R —2 T, EOBITIFEAT L —F DK ERITK
LT re.match t#group AVYREZEITLTNET,

50



9. AVNTYELH

Gura EEv=a7I

IR~ v B 7 1%, BID BT ANCA T L — 23 ST &0 2 b2 B L CRASA At 3~ 2 b
HECLT, A= U TIE, AT I BEADL T — Il o e GINVARNRCA T L —Z ol k& D EHE
2L T DT DANT 7R ETHHDTT,

ANy T, v T OfEREZVARNE L TH% map-to-list, v B 7 OREREATL —H LT
% map-to-iterator, =L CHFERA~ B 7 DL— VDWW TE R ZEAR TS map-along L) 3 DDE
—RBBHVET, BRI —REANEFEETHHA T ICLs TV £,

TR T Gl

map-to-list YANRDF TV = N EIZ A AN Z il . ZOREREZV AR L TIRL E
T, Bl ZIE. objs: :method () FLAFDOa—RERUMERIZARDET,
for (obj in objs):list { obj.method() }

map-to-iterator T* VAN DA TV I N EIZA NEF T 54T — 252 IRLET, il 2
IZ. objs:*method () (FLAFDOI—RERUREIZRDET,
for (obj in objs):iter { obj.method() }

map-along & SIBOEEZD LI~y B T HATWET D, ZOLEL T —ThHDY

ARDEZBIAIZERL TWHEET, BlZIX., as, bs, cs ZLNDY AR
RETDHE, objs:amethod (as, bs, cs) [FLLFOI—RFROIHITH
FaEEAELET WERITRRVED),

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

obj.method(a, b, c)

}
ZOWRRIT. BRI~ L T AR o T B S T- R E /D
ZENTEET,

9.1. ¥—RRHBT4

R TAEE S LT, AN~y 7O fflE B Cn&Ed,
A RIE. AR EEAZFE TR TS Print () EVVIORAVYREFfS72 Fruit HEEEREZIE-S7T-% . Fruit SR
DAV AR ADVAR fruits ZAEMLTOVET,

}

}

Fruit = struct(name:string, price:number) {

Print () = printf('name:%s price:%d\n', self.name, self.price)

fruits = Q@ (Fruit) {
{ 'apple', 100 1},

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

fruits OEF|IOWT Print ZFEITTDHITIE, A< wE L 72T FTOINNTFTRLET,

fruits::Print ()
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HEDE R ZR R LET,

printf ('sum = %.1f, average = %.1f\n',

fruits::price.sum(), fruits::price.average())

—FBRWARNIEAZ T EFRLET, — AEEIRZ OB, HIEE SCE LB SEMEI 20 F
Ty AN\ TR CRTR /2 RER N AT REIS 20 F 9,

printf ('$-*s %d\n',

fruits::name::len() .max (), fruits::name, fruits::price)

FEFRICTTIN AT —=FLL TNy E T Z UL TOET, BRENZNEEIE, ZHLD T NET
HE DR ES,

printf ('$-*s %d\n',

fruits:*name:*len () .max (), fruits:*name, fruits:*price)

RS AL AL AmAFi>C BN 100 HRTM O D& FRLET,

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

LIF oL, EEFUAEE, BB~y 7 S AG 8 TRBIL TWET,

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

BB A I ZF—IZL T/ — M LE T,

fruits.sort (&{S$fl.price <=> $f2.price}) ::Print()
fruits.sort (&{$fl.name <=> $f2.name}) ::Print ()
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10. A—HEHRISAR
10.1. class B%k
2—PERDITAEAERT DITIE class BABEMEVET, class BEO—RIILL FDLBYTT,
class (superclass?:function) {block?}
10.2. EERMEY 5 AEER

TOAZUT NI, A EVOAFTDY T AEVER T H5] T,

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

}

class BHO 7 vy /N TERSNDBEEILI A R JEMETIV, ZDOITADA L AL AGNET DT80 DB
L TlEET,

B ANTIE, ITA B DAV AZ L A AR T DT OB MNRASE T, 20RO L%, 7F7A A Dl
VARG BB EREONE T, 7T A R DAV AR AEERLTAY Yy REREO T H & DL FICRLET,

a = A()
a.Hello()

SV AN AL, Ty bAENTEET, A AN VXS E T vy ol R AL, | ob |
LVIHIIERTT ay s G A—=25EL CT ay 723 liIL 77, obj IR LIZAL AZ L AT, ZOHE ., 71
o7 CTHRABICEHE LB, o ARG 7 2B D BBV ET, T ayra sl EOFIILL T LHicEL
ZLBTEET,

A() {lal
a.Hello ()

}

ZORFLTIH AR LA AE L AT T a7 DFH N #& Do To R L TR L £ 97, A AX L AD FHfn %R
ETAHEXMER] T,

OV AN I HEEEU, AV AR AE AT DT T A AL AD NERIREE FIHI L 2% B> T
FI, LFOISNC  init  EVOARIOAIYREEFRTHE, AV ANT VX EFATUIES, AV AR R
ROBIZZDAI Y RONEEFEITLET,

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

}
AR init GBI ETAILRTE, IV AN S S R A A ML ET, F0sT
2B R AR D FISRLET,

lb = B('Gura') ‘

EZAT, EOBNZENT self LWIARITDELN Ay FWHR T TOET, ZHUTAY YR EL T
DAVAZABH ~DBRITI>TWET, Ay init Tl self.name IfEEZRALTOETA, 2
UL B DAL AL ANDZEE name ~DRAIZRDET, AV YR Hello IZEITD self.name DIES ML,
AL B A AZLAD name BEEZRLTOET, 4% 7 TADA L AL ANTERSNOL % 7 m]
TAIERERZEIZLET,

EH self Zffio TAY Yy RO 2L TEET, L FICHlZRLET,

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

Hello () = {
println('Hello, ', self.DuplicateName (4))

}
DuplicateName (n:number) = {

self.name * n

}
10.3. VRSO ZEHKICOLNTOHM

ZOHITIX, 7FARET AN 7 AR D EFIZ DWW TFEL L TWEE T, LU FIZHIZHIT ET,

ID = class {} ‘

ZHUE D EVORRETDZ TAZ LKL TODLBITTA, FELLDE Z DM TN TOET, DEDIE,
(D EVIOARIDIZTA)DIERKLTHY, &9 —2ILID LWD 4 AT B DIERL T,

F9 class BFEFEITT DL, class MOT —F2AK L CORLET, ZOEE, class BB RITZZT24
BT oE A 52O TOEEANS, AT D class BT —XIAFTRLI TRV ET,
ITAZRMBOTOENDLDIE, RAHA T = ZFHET2LETY, ZOMAE AT, A2 class BT —
FT, FLATIBONTORNWGS | LD OY R EZb L ZO7 T A A TZ DT £, Sbic, T =
IZDITAZAERKS DA ANT I Z B EER L, 22 AL DIZHI U TET,

104. 953 RAVYYRESAVRRAVRAY Y R
A)YRDEFRETHEE, BIEIARDOFEIMIFNTT M E 22—k :static Z20F5HE, FDORA/YRITTTAA
Yy RIZR0ET,
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IITAR Y RIE, 7T A DX 2RI R L@ F B L TSLEVES, PO T L3772 LRy

Mo H """ AZHWVTAY YR EBI BV AN DT ET,
TIGARXI IR DO— {2 FRKitTHEEIL class.method() DIINITTARLERI IR % """ THORTFTE

LET, ZAUTEBEOMEOH L FIEOEEZOFREFE LT,

FIUTKIL A AF Ay RO— {5 41E class#method () DIINZTTAZGLER Y RE % "§" TORIS
TEbDTRIELLET, ZIUIRF 2 A MRSV TRE Ay RDSLFENEGH T & B CO Rl HEKED
FIETT, BEOMOH LTI, FIZIEA L AZ L ADEE LD oby 12879 5L, obj.method () DI/

Di?o

10.5. #A7K

I AERAT DIGETE, 58 superclass (ZA—/X—=ITADOAL AN X BB EIRELE T, AlELI-L
&d. Gura DV—hITA object BA—/N—ITRELET, A= =T TFADAL ANT TS 5 51E, A

Yyl init  O7wyr5¥iciiiRLE T,

Person = class {
__init  (job:string, name:string, age:number) = {
self.job = Jjob
self.name = name

self.age = age
}

Print () = {
println(self.job, ' : ', self.name, ' : ', self.age)
}
}
Teacher = class (Person) {
__init (name:string, age:number) = {|'teacher',6 name, age|

}

}
Student = class (Person) {
__init (name:string, age:number)

}

{] 'student', name, age|

}

10.6. $FHIGEAY Y K
EFRTHA/YROPITIE, TTICHTE  init AVYREED, LT OINF R BIEET5L00
&)Di‘é—o

_dinit ()

AL ARG ZEBOEZR Y LET, ZOMBBTERLI-SIE T a0y 723, class B CIRENDEEEA
VAR ADBIENT IR0 F T,

_del ()
AL AR ABHIBRENHEZITFHIN DAY YR TT,
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___getprop (symbol:symbol)
AL ARG AL TT BN T A B RE LB R ED T BT ANA L AZ L AN TERSITURNEE
(ZFRENET, 518 symbol IZT7 /T4 NESNDOD T, MIGT D70 T fEZELET
Bz X, foo.bar EVVIHIRMNFEMEIL, foo AV AZ L ADHIZT /8T 4 bar BIFIELIRNE
__getprop  MFEEAL, symbol IZ bar BAAVET,

__putprop (symbol:symbol, value)
ARG AT LTI T A RAZ LI EEIIFEHTIND A v RTT, 513 symbol TR ET H7 1/ T
ADT RV value ITENESNET, ZOAYV YR TRALBEEZLIZGEIT true, L o708
false ZiIRLET,
iz X, foo.bar = 3 EVOHADFHISDE  putprop  MFEEAL, symbol (2 bar, value IZ
Kl 3 BSAVET,

__getitem (key)
AVABZ L ANZK L TA L T IASRE LT EEITMEIND A v R T, Bl key I21E, F—L L THRESN
TAEDESIVET
Bz 1X, foo['hoge'] EVOHKMNFHliSILHE  getitem  DMETIL, key IZ3XFFI "hoge" 23
EINET,

___setitem (key, value)
AL AR AR L TAY T IV ARAZ LT XTI D A v R TT, Bl key I21F, F—ELTHEE
TfE, value IZITRAERESNET,
ffilz X, foo['hoge'] =3 LVIHADFHIENDE  setitem  DMETN, key IZ3LFF] "hoge"
28, value [ZHUE 3 BRADET,

__str__ ()
AL AR A LFHNEL TR T2 & XTI DAY v RTY,

10.7. BEKDLI—YESE

Gura 2B DHERIL, 77 ADRRRTE AL L THIESN TOE S, MIERIE struct BIETIER 528
WTEET, struct BEO—AIILL T DOLEBYTT,

struct (“args+) : [loose] {block?}

block (21X class BAED block ERILINT, AVYREFRSITAL D EFRZETLIRLET, TRIE 22—
I :loose HFRETDHE, BT X TRA T T at Ml ET,

10.8. BRTED Y S AADM A v KB

RAHBE T2, 7TREEER LI RICA L AR AR TR A R EBINT A2 TEE T,

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

x.hoge ()
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ITANA R BINT 5 AGREETT, L FIX, XFHNITAAY YR print ZEFT HH1TT,
classref BAEIIMIAL T T AD S RAEEHEIE T,

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

FVa— U, B T AR T 2T AL T, BV 2 LR, @ O Gura A7V N CRLBE - A
VT eV 2—/L (fgura) &, CH TR L CEAVR LIS FUEY 2—)L (fgurad) BHVET, AZ7U7 R
BEVa— /N ELUUERT 256, a—RPICRlZRiR 23 2 L EITHV £ A,

Y a— VEBEFITL CWDAZY T IIZEDZT0I203, import B AEMHLET, import BA%UL. 5l
BELTEY 2a—NAZZITRY, 20TV 2a— V47007 (gura £7213 .gurad) 200 7-7 7 AV %
FRED/SAPHBEERLET, R/ SR sys EVa2— VHOEE sys.path IZEFIOEATHRELET, =
DEBONFEEZWZ HE BV 2 — VOREFRLIII KIS ET, Windows B Tld, 7 74/LNCLLF
DNRIZEY 2—VEPRRLET (gura.exe PMFEIETHT 4L 27 % %GURA_DIR% THL TWET),

1. AL 4L 7N
2. %GURA_DIR%\module
3. %GURA_DIR%\module\site

Linux BEETIZLLTOINR0ET (AL 2RO T L7 097 A0 Jusrllocal 127250y Jusr (27257 %
AL AN—= DT T4 T — 3N LS TR EVET),

1. HLrbhT LN
2. lusr/localllib/gura/ F£7-i% lusr/lib/gura
3. lusr/local/lib/gura/site F7=i% /usr/lib/gura/site

import BIERDHH AR T, HICEY 2a— A A Z 5 8EL TETHOTT, filxiX, CSV 74—
Y RDHHEEETHEY2—/b csv ZALR—ITHIZE LFDIDIZLET,

‘ import (csv) ‘

T csv BV a— ANFHRIAEL, csv EVIOARTTEY 2— VNDT RV EZZRTEDLIOTRVET,
1§J7Li csv BV a— /LD read EVOBEE MO FIZIE, csv. read (stream) DIDITFLIRLET,

HIZEoTUE, BV 2= VADTV ARV EBED A RTZERICEVZA T, BV 2a— AR LIS LN E
%%Ui@‘ ZDIOYEIL, import BIBOKZICT vy &R L, V2T VAR B S LET, FIZ IR
csv EVa—/LD read BLWwrite BEZLEVZLITIZLLTOIIIZFEIBLE T,

‘import(csv) {read, write} ‘

VT, 7l T80T read (stream) DI TZENTEET, EV2—/LHND TRV ET R
THVIATLZEHTE ZOLHAIIT AZYAY " 7 ay7WIZFER LET, LA T, opengl EVa—/LD
T RCOVHRNEENZTLHITT,

‘ import (opengl) {*} ‘

2L ARV EBALEDLRTZMIZEN Tl T TICHDHL VR4 LE R L ToT —ZR D AT HEME AN H 0
F9, BV VN TERIIN WAV RN AN — 7 b & T ZORTEEFH L TIZE0,
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import BIEUIC O HDBIBERETHE, TV 2— VARG TRVIALZENTEET, ZOKRRIL, B
ARIDEY 22— VEFWARTCE T D508 ITER]TT, LTIE, sqlite3 BV a—/% sq LWVH4
AT 56T,

l import (sglite3, sq) ‘
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12. YAREATL—5
12.1. B=E

VANT EEOBERZEDT-LOTY, BEC LTI, AT VeI NMelah o ~TREY, 757y Tt s,
ZAUTVANZZ20ET,

ATV —2%, AT FNOBERLINACTAG EI TG T 2720 OB TT, A7 L —2Dbosb— ki i
BT, IR UALEEEATH for MR ICIEL T, 227 FNOERIZNEICT 72T 50980 T, VAN
REW 22T FOUEDTT,

YARAT L =23, BAEFERIEFICISETOET, Flo VAR OAT L —ZITEHLIZD AT L —F )
DYANMIEHLTZDTHZ81T, ZEBITATONLBIETT, 20720, & OEWITREHEVERT 54
ERRODHLIVER A, LnL, BEHRELTOT — XD EHB NI 50 RN NIV ET,

Gura IZBIFDVARNCAT L —HDEENT, MO SFHEIVL T LHE T, 22D, ZRHIERFER~ e
7R, ARy SR T DA T —H 05T, 207, Gura TIXEEREEOA T — 4%
BHLTWET, TN AEDEDE, 4 ETHITERESCTIT > TOTRLEEN G - LR RFLIE TEBITED
JONTR0ET,

12.2. HERATL—2EERATL—4

AT —2E, BRATL —H LR AT L — 2 RHVET,

BIRAT L =%, EBIENL > TEIBEOBREDPHOIN LD 53> TNDATL—F2 T, HlZIX, P
1..10 IRRILARATL —FTT,

— 07 BEERAT L — 21X, BROBEBARAREOEELET, EBIERAHOT-LA R EH TR TLZE
VOBEETYH, HON U ERIE D FEDELNROSDIXERA T —Z LM E T, BRI 1. .
IREARIERAT L —2 T,

ZDIIREKRFNEDTFHDIL, AT —FHAED PITITEFELDNHED LD 53730 TORITIUTN T 2 D
NHHNOTT, FlZIE, BFRIEIRT iteratorfcount AVYRR, BREVIAIZEET /7L —F% 4
%% iterator#reverse REMIIIIHIVET, ERATL —FZNOOEAEEITIETT —ITRVE
D

I ATV = Z RV AN DI R IEIRA TV — XTI 08, =7 =120 ET,

12.3. 4/ T7L—3EELTOyoR

ATV —ZZIRT L, A7 ar T7ay s REZITANTET, B LOBRIC 7 ay 78N g ESnD
EATLU—FDOBERTLITRIRL 7y ONFEFHILET, ZOEX, |value, idx:number| &VWHIF
X TCT 7B BB ESNET, value IFEROME, idx INV—T DA T 7 2AFfETT,

12.4. YA+DERL

ATV —2%T7 Ty b CHTel ATV —ZE R RGONDBER LR OUAMIR TS, HE DTV
—BE N TR TT Iy Tt TNENDAT L —F 2RI TERITBIMLET,
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AT =2 R EEICT N 2—b 1list 2D TFEITTDEVAMERETHIENTEET, BT, fi7
TEDFIPHDOES % F19% range BIEICU AN )20 R T 2IUZLL FOINCLET,

|range(10):list ‘

TR 2—h :list Vo L7 uy I OFRENIINLE, NV—TT D7 0y OFAMEZ B IZEFOU
ARPERRSIVET, L FOFNE, “REEER IR OUAND ARV ET,

‘range(lO):list {Ix] x * x} ‘

12.5. EREBEEF (D RL

VANDBEZHNEAE T DA R B ST ATV T RN D ETRER AR LUET, AV ROFEMIZ OV TIEIGura
TAT IV T 7L A S RLTESN,

x M [A, B, C, D, E, F, G, H, I, J]l LWVIHOVRNTHIEA:

AZVT FATHRE R
x.head (3) :1ist [A, B, C]
x.tail (3):1ist [H, I, J]
x.o0ffset (3):1list [D, E, F, G, H, I, J]
x.skip(2) :1list [A, D, G, J]
x.fold(3) :1ist [fa, B, CJ, [D, E, FI1, [G, H, I], [J]]
X.reverse():1list (g, 1, H, G, ¥, E, D, C, B, A]
x.shuffle():1list (H, D, F, E, I, B, G, A, J, C] (REiRIIZ7o#2)

x 2% [A, B, C, D] EVWIOURNTHLILA!

RIVTh FEATHE 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, ¢, b, C, B, A, B, C, D]

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

x.permutation(3) :1list [(aA, B, C1, [A, B, D], [A, C, B]l, [A, C, DI,
(A, b, Bl, [A, D, C], [B, A, C], [B, A, DI,
[B, C, A]l, [B, C, D], [B, D, Al, [B, D, CI],
[c, a, B, I[C, A, D], [C, B, Al]l, [C, B, DI,
[c, b, a1, I[c, D, B], [D, A, B], [D, A, C],
[D, B, Al]l, [D, B, C], [D, C, A]l, [D, C, Bl]

12.6. A—HYE&HEATL—4
LT =N T E OAT L —2 %2 ER LW AL, DL TOBEEEFIZEncaEd,

® DKLU PBISK repeat, while, for BIW cross
® MNHATLV—FE# iterator
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12.6.1. MOIKLUBEEICIAATL —HIEF
RO UBIEL repeat IXRERIEIST 7 vy 227 HMEL £97, LLFIE "Hello" &) SCF4% 10 [BIE[[HIZF

Y HBEITY,

repeat (10) |
println('Hello')

}
Gura [TMVIKLEEIC :iter EWVIOTNIE2— e DIF 28T ATV —ZEENTHIENTEET, ED

BT, repeat IZTNE2—hk:iter 2 za—RFR&LL FIRLET,

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

}
ZHUIN S TENEINGEREFFODTLLEID, £7| repeat BIEEFHLIL 2R S CTlX, 7oy ZONEILSE
TESNT, BT R RSNEE A, Z2TITHOILTODDIE, ["Hello" % 10 [BIERRTHATL—HF %

AL, ZNEER x1 ITRATHIETT, EERITFHIZATOISIE, LT DX each AV REFEITLET,

| x1.each() {}

AT L —=ZEVIDIT B EZNERIRTEDOZFRLET O T, EOFNIIATL —& | LRESIZITD 2 #03d

DEHTY, MVIRLEABUZ I DA T L — 2R TR, M0IRL 7 1y 7N O & ICFHliS L7 N fEDS AT L —

ROV ET, LT TAERLTHADIE 10 KD 2 DfEAEIRTATL—&2 T4,

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

i*2

}
HERLIeAT L =2V AMEL TR ZHEDD THET

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

B O IR EFICLLOIZ, break X° continue > T7uo—2 #4228 TEET,
FLRICALEEZ break 2> TEWHIZLL FIRLET, —7 a2 KEGREL., FBED R/ -T-

b break TRIFTAHIDIZLTWET,

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

i*2

}
SRS B F O Lo,

>>> [x3]
(0, 2, 4, 6, 8]
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U< continue Zfo7-H2E 2 THET, 10 TTOEEEIEY ., FHEICEB L WEEOSG AT
continue TAFY 7 LFET,

x4 = repeat (10):iter {|i|

o)

(i % 2 == 1) && continue
i * 2

}

N PR i1 8 S o8 D AN ol fabA = S

>>> [x4]

[0, nil, 2, nil, 4, nil, 6, nil, 8, nil]

IR L2 BUESIORIC nil B AS>TLEWELE, ZHUE continue ZFHMIIL7ZEEO /L —T" ORHMAED
nil [Z222DT, TN EREL THRONDTZDTT,

ThEa—h:xiter ZHRET DL, HENOnil AZEVOTLIENTEEY, ESRBLIZFIZLITITRL
i‘j‘o

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

[o)

(1 % 2 == 1) && continue
i * 2

}

ZNOFHIRE L, LLF OIS BODOL DL/ 0 FE T,

>>> [x5]
(0, 2, 4, 6, 8]

DU E LT, BB —T DATL—FEER L THET, LTI, 1026 3 ETOHEED 3 >DOFLE

OEZIRTATL—ZOPITT (CEFCAEEIT cross BIA I ¢G> LEEICEBR CEEI N, L HE/L—
FOEELTEOHIT TNET),

X6 = repeat (2):iter {]|i]|
repeat (2):iter {|j|
repeat (3):iter {|k|
(i, 3, kI

}

RAGIETEE S NN o) fatad) 3¢ BN

>>> [x6]

tco, o, o1, (0, 0, 1J, (O, O, 2], (O, 1, O], (O, 1, 11, (O, 1, 2], [1, O,
oy, (1, 0, 13, (%3, 0, 23, (21, 1, O, (1, 1, 13, [1, 1, 2]]

12.7. RAATL—32BHICLSP1TL—3EE

B iterator 29 AT L —HMHEFEA L ALED T —2W iR TAT L — 2o EFRT HIENTEE
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‘a—o
PITFIX [3,1,4,1,5,9, 3] £V F —2F%IKTATL—HTT,

| x7 = iterator(3, 1, 4, 1, 5, 9, 3)

ATV =2 BRTT DL, TDATL—FZDONFOERLZRHALES, Bzl FIORLET,

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

A R T LU T 0@ T,

>>> [x8]
[ll 2! 3/ 4/ 5! 3/ 9/ 2/ 8/ 7! 6/ 5/ 4! 3]
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13. (B J BHAE
13.1. ERYEHE

PRI SR, < N7 AR IR LTV ET,
13.2. #rEtonE

B Rt oy U - T AE AR R A R U E T,
13.3. 5!

list#permutationBLW list#combination AV YRIZEY, NEFIFB L UFHAE DORIZIDESE A
ITWET,

13.4. 1THEE
matrix Z7AZE LT OITHIEHE N TEET,
o NE-JE-FEHE
® 174
® HAETTS
ITANDFEFNT, BREBIOEB L ANDZENTEET,
13.5. XOMHEE
RZDOLOEWMyTHZENTEET, GO I FOARICH > THREEXHL T ET,
fx) + gx)) =f'(x) + gx)
fx) - g =) - g'x)
flgx)) = f(Wg'(x)
fxegkx)) =gk + f®g'(x)

f(x) / g} = FXegk) - fx)g'(x)} / gx)2
{2} = f(x)g(x)f(x)2® -1 + g'(x){log f(x)}f(x)e®

W X&AF5120E, function Z77AD diff AVyRZEMWET, LUFOINIHEANGRL5BBEERL .
diff A/yREEITTHE, W ADoirdBHZiRL £, BEOERNAET expr 70T 4 THERTEE
—a—o

>>> 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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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.sqgrt(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 A% 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
X o(x - 2) ** 2)) % (x - 5) ** 2 - (x - 1) *¥x 2 *
(x = 2) ** 3 * (2 * (x =-5))) / (x - 5) **x 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. INRLB DEEE
14.1. Gura [Z8+5/83X 4

— RN ANRAB LN & BLDGEN—RTARIRV VY RAN =D T NRARIRE DT 7 A NRT AL 7N D4
AiZfELET, LoL, Gura IZBIFH 1324 [IxENL0bE HE AL 77 ANV AT A EOERITHHA
Poy ENLSMTE R N = BIRD LRI, T—HIAT 77 AN O EelbEEnET, BLTFIC Gura TR
HNADFEREEEDET,

® T AU ATLNDIRA
® (> &—xvh® URI 7 A
® T —HATT7ANVHNDIRA

Gura IL, 2OV o7 AL THRURSNADE, T72D0L 774NV T AL NICK L, 7 — XDt EEET
HAN —LDAERR, BHR-EORGRELATOHMAZIRMLET, o, TV a— VA2 AR - HZLT,
FoTLH LW B U LD/ S 24 DR EBRO G R BINT 52 TEET,

14.1.1. 77ANVV AT LANDINA
T7ANV AT I EDT 7 ANRT AL 7N OFIZLL FIRLET,

/home/yamada/work

C:\Windows\Media\chimes.wav

IRAGH IR T DEEDOE/ S —H T ATy va "/ FI NI ATy " HRELET, EHoEEo
TRLRLTh, BERICT7 7 AN A A —T L LTeDT AL 7 NEFRELIZD T DRI, BIEEMEL T\ OS 1L
CHEUNCEBRNITONET, NI ATV 2 XA —T T HMERHLHD T, ATy a /" ZffioTRiil
LTc iR g o&ENETHTENLNTLLED,

14.1.2. A% —3yFD URI /XA
A= b0 URL SADOBIZ L FISRLES,

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

URI AT, A F— Ry OBET NN IZENTaay ATy 2 LG IR~ SR BEER SN ET,
Gura L. BE 7oV In TS 22— Ve AR — T AL TCINED /N AT I BANTEAHIHIZRD
F7,

14.1.3. T—HAT T77AILVHND/ A
T—HAT T ANDHEORAOE %L, FIRUET,

hoge.zip/foo/bar.txt

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

hoge.zip X footool.tar.gz (FZFNEIN ZIP BB L O tar B CTT7 AN EEELDTZT— AT 77

AT, ZNHDT —HAT 77 A KIG LT Y 2a— VAL IR— T DL T, T—HIAT 7 7 A4
FTHED A AZFRETHIENTEET,
SEVETHRL, T—=HAT T 7AVHEKIZ T 7 ANV AT BEIFIA L H—F o b EOBFRELTHFELET, 7
THNVNTIXT FANT AT L BIZHDT — AT 77 ANVERZETN, WERE 2a— VA R— 5L
TALZ =R EDOT —=NAT T 7 ANELREL ., SHIZEDNEO A ALFRET HIENTEET, LLTICH%
RLET,

/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. T4LORN)EE

IRAL R T AR =R B ha VBN T AL 7 R —F IR TOIUE, 77 AL D —BESoRZZ 0N A HEIC
R0ET,

FULININDOERZEY—F 95720, LFORBEEEHAEL COET, FiXIGura 74777 7L A %
ZMELTEENN,

Ba%k Bl
path.dir | SRRATHELLTALZMICEENDT 7 ANVEIIT AL 7N &2 —F LET
path.walk | SR THELLT ALI7RNEEREL T, EENDT 7 ANVEIXT AL 7 N A
BN —FLET
path.glob | NY—NTHET LT 7ANRLT AL NEY —F LET
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15. AKMJ—L
15.1. #=

Gura T, AL —Th7pd ;&36774’/V%F2}\)*AJ&bW?Elﬂ%%{lﬁéﬂt/r//}’~7::%x%ﬁioTmu
ELET, ORI, T —F D FEERPERRIZE IS TODD, iz, &@J:Oiﬁ7tll\:l/l/f77
TARATLNEFREIHIWTL, 1 @Jf£%/:>—/V€’1ﬁOT&LLf§E% TWET, BI2IE, AN — 25T DL
RIFANMIT VAT HZENTEET,

T AAT AN =D T 7 A )L
HTTP 7'eha/L CHUGTH7 7 AL
T—=HAT T 7 ANHDT 7 AV

15.2. AR)—LDFEZE
AR —TLL T OB DI KBISIVET,

V= AAR — 2
T AT A F—ar AR — A
T ANV AR — I

V—=RAAN = AET —H D AT TENIe D AN — A TT, streamtread ZIELDHET DT —HFAHAIABRA Y
R&ffioTT — 2% G LET,
TATAH—ay AN — AT —Z D SEIZIR D AN — AT, streamfwrite REDT —HEXIAL
AV REffoTT =2 HILET,
TANHAN = LT )= AAN = LENET AT 1= a AN — AT Ay F T HAN —ATT, 74
b WERFN e u%‘L%‘T@M’E’i’ﬁ5& TEF LIZAN) — LT — 2 &gt riidr, ZVE N LU R A IR U E
To o, TANZ AN — ACEZIABBEELTOE, EEIALT —FEMLL, EOREREAN —AIHEIA
HET,
Y—RAR)—Ls TATAFR—2aV AN — L TAILARN)— L

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

AN — b2 BT DR ERR BT open T, —iUTLL T D LBV T,

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

13 name (&, AN — L2 K I AXZHEELET, 513 mode 1IT7 7 BAGIEDIREE T, BiArIAHDLEE
"r' EEIALITIE "W BN "a" ZFRELET, 5l#lencoding IZiX, ANV —LADONEET X AN —H L
LTANTDEEEN T 5 Fa—T v/ O4HEfRELET, 7 74/ Tl utf-8 MEHSIET,

F7-, open B CTHRMICA —7 L7 Th, stream BOEZFEE LS IEICCFHN T L, HEIWY
IZ stream RUTF XY ARSI ET, BIZIX, THXANT 7 ANDDITE LIS AN Z i AIAT ST readlines
W BAIDFIEUT stream 2 THAD T, open B EE > TUL FOIIICEITLET,

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

xRy AN L, LLFOINCRB TEET,

l lines = readlines('hoge.txt') ‘

15.4. a—FT v DIEE

Gura lIZH O U HAAEN CWA L FEa—FT v 7% L FIRLET,

Fa—)L Sl

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

codecs.1s08859 | 1s0-8859-1, is0-8859-2, is0-8859-3, is0-8859-4, is0-8859-5, is0-8859-6,
180-8859-7, 150-8859-8, 150-8859-9, 1s0-8859-10, 1s0-8859-11,
180-8859-12, 1s0-8859-13., 1s0-8859-14, 1s0-8859-15, is0-8859-16

codecs.japanese | euc-jp, cp932, shift_jis, ms_kanji, jis, is0-2022-jp

Y a—)VEBINTHIET, -/ LFa—T o/ IR RS L LN TEET,
15.5. ZEEAH A

22— T D A I ALEES AR — B U TRV E T, BEEA ) - AEYE ) - E = T — I DTk IE T 5
AR —LN, sys BV a2—/LE 0s BV 2a— /L TENENLL FTOEAH TERSN TWET,

FEAE AT sys.stdin os.stdin
FEE ) sys.stdout os.stdout
LT — M) sys.stderr os.stderr

ZNBDAN = NFILLUF OB THALET,

BI%¥t print, println, printf (ZH LD AN) —ALEL T sys. stdout ZELET,
® fos.execid, BENWLANE T BB AOEREL ) ONE% os . stdout (2, EHEZT—H N ONE%E
os.stderr (ZHAILET,
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15.6. 7O REITEFEAHN

FEHE AN N1 ZRETHEBONEBEEIEINDAN) — LA AL ATEEMZDHE, A TITRZED AR — A
&PV ET, ZHUL AN T e RO TN EE LV 2T b X SIERTT, LU AN e A0 rE %
HIIDOWNE% binary MOy 77280 T,

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

os.exec ('program')

FEHE N H ) 290 2 DALER I LI RO BR B AT O E T, OB OB EL ERROIOICEETHIER
WMEHE 20 ET, AT A7 os . redirect EVOBIEMAEIN CONET, A FiX LA
DR A > CTEERRBLIZFITT,

buff = binary()
os.redirect (nil, buff) {
os.exec ('program')

}

YIBE AT RN T 1w 7 OFIHI RESNDD T, I 53702004 <720 E9,
15.7. THXRNFORRENAFITIER

AN = LT T —H T B2 D A NITT, OB TEIEAN —AZBIT DT TANNDT I AT +—
~VYNINATVT —HTHHEEZDIENTEET, AN — LTI T —H 5 AT VT —HELTHID, 7%
ART —H2EUTHEIDIE, AN — LEBET DAY RICE S TR EVE T, open BAEICE ST = a—FT 127
FREIX. THXRANT 7 BEADRAY Y RO B THNIIRD  ANAT VT 7 BAD Ay RITITHBE L EE A, DFED, Zb
V=2 AFVEL TR ZED 50> TR, open Bt D= a—F 4 7R EITRICT 2L EITHV FH
Moo

AN —=LDOWNEZAAT VT =L LU TRIA Y RITIZLL T O DRHVET,

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#fcopyfrom(stream: stream) :map: reduce

stream#compare (stream:stream) :map

AN = LDONE LT FANT —=ZLL TR AV Y RITIZEL T Ob DR B 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?}

ZOMIZE ., FIEEL TAN — 2% T IDREEC A RddY , T IE AN — LT — XD F 2D F
T, B Z2IE, JPEG 77 ANV DA EE 2 BIENAFT VT —HELTHRWET L, CSV 77 ANV bIE T AN 7
ANELTRATLED,

15.8. Ar)—LBOT—42aE—

ATTHARN) — 2B AN — AT — 4523t —F 5720 OB EL T copy HBESNTOET,
copy BABO L B ELAMEH HEX, a8 — D7 AN Lat— DT AN L R EL TN R Z e —3
HENIHDTT, LN IChERLET,

‘copy('src.txt', 'dest.txt") ‘

WEBDALEETIL, 7 7 ANVE INAN) — MBS DADO T, EOWBRIILL FO IR LI=DERITTT,

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

BROBIO ST NEECTT N, Z&BITRLIELODO G NEO T E AT EZ T HENTEET, Filx
X, 774V src.txt |2 base64 T a—KRIN7z gzip IBROT —# RSN VD ELELEY, ZOT
—HEJERL, 4T bzip2 T THEAEL TH O base64 T a—RU7fER%A dst . txt (TN DULEE
L OISR T HZENTEET,

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

T —ADPNERHNTR T ELL T OISR ET,

v

open ('src.txt') .basebdreader () .gzipreader () —————1

copy ()

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

&
<«

15.9. RO T+IT7AILDEIT
15.9.1. T—HIATHFDORIVT T 7 A )V

Gura [ZZEAE DT —Z A I1 AN — LEL TRWET D, ZIUIAZV T 7 7 ANV Z DL OH B4 CTldd
DEXA, BIZIE ZIP 7T— A7 OFNCHHATV TN T 7 A% BT AHZ LA LL FOIIICEREFETTHZ
EMNTEET,

gura -i zip archive.zip/hello.gura
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"-i" GIEICEY zip BV a— VA AR =R, ZIP T — AT NDOAIV T 7 7 ANV EFREL TEITLTNE
D

ATV N T 7ANDY T 47 AN . gure F2ld . gqurcw DT 7 AN E 2 TRV T 7 ALV EREY, ZHIUBIZIEA
IVT LT 7 ANSRMD T 7 ANV AR T HZENTEET R, ZIULZIP 7 — AT NDAN — LT 7 'A%
Bt 2 fl > TEBLSI TWET, Gura (X ROy N7 7 ANDY T 4y 7 A% BoF 58, HEIRIC zip V=
—NWEATR—R, T—=HIAT T 7ANHDT 7 AN TEHIINLET,

15.9.2. HTTP FOAZVF 77 AL
HTTP $— 1 EIZHDHAIV T N7 7A0G L FOIINCFLTTEET,

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

PO TOALE 2—FENEIXT X ANDORLY LN FLTLIZN, 4 TR T7 4 a—F Ao B —T 2 — AT
EDOLDITERIIBATLEL, 72, Web 7772 HLELTEAL Z—Ry T 7 BAZDEIZLTUIS HOT
ny I T EMITEENET A, ZOIIPIChH o TRbEBEREZ EDDLON, 7771974 A= (LLTF,
HUIA A=V LEOET) OBETT,

AA—VENEIIE, A AT —Z AT T gV HIBR 7T T 4 il T A AT VAN 72 ERHY, EE
DB ZIBNTTIA T TR ESINTNET, 2070, T4 7 FVDIEDE TAA—T T —Z D0 N %
THZEIFHBRIATONDLGZED—DTT, A A—VT —XIR k- FO Rl BHEEZHODT T LT 7
ETRIASI, INODERZNAFICATI OGN T 27+ —~ v MR —KIZEbNE T, ZDLE, F(477F
NZES TN T DA NARLT T A A RIS TND DT B HAVER 2 & D FEME R FRi X D72 A
WDV ER A,

ZZT Gura ld, A A=V T — 2 5RO NEN/2 T — 2N B O AA—VEEET 5E Y 2 — VRRIEZ
DT —HR AN RET DT HELDE LT, ZHUICED, WANWARERE LT AT T Y 22— VDT
— S ARG CHRETDTENTELIOTRVET,

B ZNTHEHED Tel/Tk A7 TV TWA DA A=V 7+ —~ v MI GIF &£ PPM 7217 CTJ, LirL, GuralZfiliA
FN- tk BV 2V Gura DA A= HIERH IHZEESNTNDTD, Gura DEY 2— /L35S LTS
PNG <° JPEG 72 EDAA—=2% Tk DF YL NACKIRTEET, £/, Gura DAA—I AL AZ 2% Cairo
R OpenGL 7R E DT T7 4y JREBITA T ZV DR RIZT HZENTELD T, AT ~DOHEIEZLIZD,
B RAATLEDAA—T T+ —~vy b CH LI THZENTEET,

_____________________________________________________ KE ot SN
| | | | | I | }
image {VREVR | A-omI |
R (I (I N [ [
S ] ______________ 7 L?_?ir?_*é-*fslﬂ_ ______________ [ S lv”'m’i/ﬂﬂﬁ _____________ l
Cairo OpenGL FreeType wxWidgets Tk SDL

16.2. TS A—THERT S
LLFOEAT image BBEFFOHT L, 7T 7DA A=A AR AAR LET,

image (format:symbol, width:number, height::number, color?:color) {block?}
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format |FAA—V AL AZ L ADT —FNERBLT, RGB ERDHAHKD rgb T NVT7EIEL T
‘rgba ZHEELET, AMETHE, rgba BMEDLILET,

width, height [ZIZAA—VDIREFRSEZNZENE 7 BVEALTIRELET,

color [FAEMFFIZBY DS THBIEETT, HMETHEEITRVET,

16.3. AMJ—LDoDA A—DT—H5RHAH
AN =LA A= T —ZhFiriATe L EIT, image BIBAE L F OB THEORHLET,
image (stream:stream:r, format?:symbol, imgtype?:string) {block?}

Fl#% stream X, A A=V T —HEFAHAIADAN — LT, ZO5 L FHNEET L, ZNE/ AL ELT
fiEFRL T stream BUZCF Y AR, A A= T —HEFIHIABET,

format (FAA—VALAZLADT —HNEHEBL T, RGB BEROALEFFD rgb 2TV T77ERLET
‘rgba ZRELET, AT 5L, rgba BMEDILET,

imgtype (21, "Jpeg" "png" EVIOIINIAA—THAT % LTI THRELE T, ZO5I BB E IS
Dl AR T AND N HNERRT 7 AN DY T A9 T ANDA A=V BAT BRI ET,

AA—=T T 7 AND G R A I T DL, ST EEL 2= EHENLOA LR — L TR ERHVET,
EDV 2=V EPR— DA A=V T 7 A I T DEBY T,

V24 PRI DA RA—TT 7 AL ARA—TEAT 4,
bmp Windows BMP~” 71 /L bmp

msico Windows7 A2 7 7A /)L msico

ppm PPM 771 /b ppm

jpeg JPEG7 7 A /v jpeg

png PNGZ77A/v png

gif GIF 771/ gif

V2 VEFHICHIETHIET, BLOARA— XA IS T DI ENFIRET T,

AA=VBATIZESTUL, T=A—var GIF OINEEDAA—V T —2EDEDDT 7 A VKA T
720 ARV O T aRT 4T —H e Fio TODLORHVET, TNHLOERIT, KTV 22— LRI 5
B0/ FATHAET DM TEET, Bl BV 2— LDV 7 7L RAEB R TSN,

Ty IREOITHE, |img:image | VOB T /5|8 EL Ty oy 723 L £77, img I34ERRL
TAAR—T DAV AR ATT,

16.4. AR )—=LADA A= T—REEZRAH

AN =N A A=V T =B e EBEXIALEITOA/ YR imagetwrite DHEINL TWET, —XUILLTDL
BHTT,

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

14 stream (X, A A=V T 7 AN B EZIAT AN — LT, ZOF I SCTFINEPET L A/ AL L LT
fEIRLC stream BUZF Y AN, A A=V T —H B EEXZ L FT,

75



Gura EEv=a7I

imgtype (Z1E. "jpeg" "png" EWVVIINIA AT XA T 4% LTI TR ELET, ZOFENEIES
BHE AA=T T ANDSNENERSST 7 AN DY T 4 J ANDAA—TZAT Zi I LET,

A A= T AN DG Ir A I T HINE, KT DEY 22— E2HENCDA LR — L TEBMLENHNET,
FV a— L EW IR = T DA A= T 7 AT, [T 7ANDEDFHRIA I | DEiESIRITZZN,

ZDOAYRIE, — DD T —H DIHDEZARIIKHEL TWET, LA A= HATICESTE, T=4
—ar GIF OINTHEBDAA— T —2EDEDDT 7 A AL TN A A= DT 18T 45
—BEFFSTNDLEDONHVET, 2O T 7 ANV DOEZIAE, KTV 2— MRS DRI T 2B
ZETHBRIZARVET, FEE, B 2a— DY T 7L U AE B TLEEN,

16.5. 1 A—UT

image 77 AT, LLFOBEELATOAY Y RDPHEBESIVTVET,

AR Y
image#crop AA—=THI L
image#flip ViV SR N TR
image#paste AA=TBEOAHT
image#reducecolor PR AL B
image#resize AR
image#rotate EEOAEDRER
image#thumbnail T A VB A R

16.6. 'S4 H#E

ZWRILT TT 47 E R E LT XX, T4 7TV Cairo Z AR —NTAHEY 2 —/b cairo MEFTT,

ZRTTTTT7 42 2F47 7Y OpenGL VR —h45FY 22—/ opengl #HIE, Z T 7affioT-mER
=RICT T T4 VBN TEET,

TXANERNTZWZTTHIUX, 71477V FreeType R —h 35 freetype TV 2— /L TRRIZTF A
N AA—VNZHD AT ZENTEET,

16.7. T4RTLAEH

GUI #4545 wxWidgets TV 2—/L wx &, Tel/Tk £V 2—/L tk ZHEL TOET,
F7-. R [ R A [ REIZ 5 SDL (Simple Direct Layer) @€Y a—/b sdl 2AHESHTCOET,
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17. 7oL —hIo Py

TUT V=R U BN AEB DO TR AN THNIOHIZ Gura A7V N IAIA ATV T IO FELTHRE R
TP ATAZENTEXET, T L — o DU ARENCIILL T FIERBYET,

V] N 2
FTarT a2 TT o L — iR LI TR AN ANV TR ETHE FONBEZTMLUET,

BEFU L
AR string#template (). stream#template () F2ILREE template () 2V, T FE-
VFARN) — AR SN QBT L — M CFEFNTRT L CRHMii 2 TV 1,

GuraAZV 7' NI "${" & "}" IFSA TR L E S, ZORNERIZ, BH O Gura A7 7 he L T HD T,
Eﬁﬁfik“%’é\%\f@\“(%#ib\iﬁho BHDOTXARDHNZ "S (" &I/\OX%O)IEU#E%‘Q INEAZYT T
7R LELL TS A1 "ss (" LML ET, A7V T M D2 BRUATITRE RIS EL 52 T A,
RIS A 1T D& O — I FO@) T,

RPN DEE ETONEFEEHILET,

YANRAT L —Z D6 F DB FE CFHNEHL CTREG LICRERE L ET,

LSO nil DS OERIL, SCFFNAERS TS ET,

TOFRFNOAZVT MR D "${" ORI ANFIEL ., A7V T M ORE RBEEATICOIZ 8613, %
SHDZE 8T R COITORNZEMSNE S (F—F T o MERE

® SFZICHNLIBATA—RNIIEVDOZE N NET

B2 LA FIORLET,

T T L—h i R
Hello ${'gura'.capitalize()} World Hello Gura World
Hello ${3 + 4 * 2} World Hello 11 World
AB S${['lst', '2nd', '3rd']l} 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

SMRE A nil OBWAIHIBH TSN ER A, ZDSDHEVT, A BN 2O T FHI DL X LR TT A,
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"S{" & "} DERIZHIUATA—REEVDEERELRDET, FlELLTITORLET,

T 7L —h il e

Hello ${''} World Hello World

Linel Linel

S{''}

Line?2 Line2

Hello ${nil} World Hello World

Linel Linel

${nil} Line2

Line?2
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