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3. EfTAE

Gura ® Windows 1547771 /L1% gura.exe, Linux H5{T77 71L& gura T3, Windows HIZIZ,
aw Ry T e HESRWIEIT7 740 guraw.exe HHESINCWET, Tel/Tk X SDL 72l % fi~7=
GUI 7urZ b&FATTHLEE, ZHOBMEHITT,

gura.exe E/zit guraZ 518 a O FIZFATTHE, T rUT R "S> RIHTT T T LD ATIFFHIZRY
F9°, ZORE%L . REPL (Read-eval-print loop) EFFONET,

GIEZAIV T ST 7 ANEIRET DL TONBEFEITLET AVVT NI 7ANDY T4y 7 2% "az" T
R

iz, LA FOa~r RAe 7 var %M E3,

A=A B!
-c cmd SIEANCFR LT emd ONEEAZVTRELTEITLET,
-t AIVT R T 7 AIVDIRER-C A7 arzffisd, FOAIV T NEEZEITL-

BIOTTIEE T LET, -t A7 ar R ETLHE, ZNHDFEITOH%IC R
EPL ZE#EILET,
-1 module[,.] | A2V 7 2 EITTDRICA LV R—b T HEY 22— L2 ELET,

-1 dir EV 2= NEY—FTHT AL N ERELET,
-C dir A2V T RO FELTRNC, IV T AL IR ZREDT AL ZRICEF L ET,
-v N—=ar BemrhFRrLUET,

4. ROVTOERES
4.1. #EVTINL

BAl2ix, FEE RO T REERHYFET,
FHIT number BLD AL AKX AT, WEBFR BT T R TREV NS EEE L Tl v E 3, o £ 4 1E
HFHTRT LU TOIOTRDET,

-?[0-91*(¥-[0-91™)?([elE]1[-+1?[0-9]+)7?
EEUT complex LD AL RS A TE, AR TEMEI T IV OEZIZ "J" 2O TEREALET,
42. XFHITIIL

KN TN F—T =gy " FRE TN T =gy " Tt SUFHNIT TR
F9, LFHNT T, string BlOA AL AL T, WEZEBLIL UTF-8 74—~y NI ET,
BRI SCTFHALTITONET, VoI NI d—T—var X TN —T7—arid, NEicEneng
TNIF =T —a R ERV I NI G —T = al i s E T A — T AL G LNL T EUAMTEN
IIHVER A,

SO NIF =T ar AL TN —T = ark EoENE R S TR T, U E R T
BTG N TEET,

LFHN ORI "r" ZRETDHE, LFHIFICT R —7 505 ¥ 25D NAHI0107e0ET, Zhud, =X
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b — 7 R BB CRLR T A IE R R BL X — U 7 P AR T ABRICER] T, 72720 CFHN DR BRI =R
— TR PRNADE AL, ZORENMEZ FHAOTHERL TIZEN,

LFFNORNS "e" HHEETDHE, XFFHNFIC "${.F" LVIORF—rBbhDE EONFEAT) T NG
TR, FEAMR RS R EE R E T,

SCEHID et FEET e FEELHFHTEET,

43. NAFYYTIIL

SCFFWFIADRIC "D HHRETBE, A FIIT TR ET, RILOA—MASCFH T IR LRFL
<t

SAFVIFT AL, binary BoA2 28 AL TR, AEEBIEL ST =S 05 TSR ET,
MBI A MR CHEDIVET,

4.4. FHAF

WHITIL, JUF 7o F—A3T " FARE 'S - TYNEE 0" T UTF-8 AT 3510
JEER S AN THAEY, IO LFICINA THCF - UTF-8 ~ LT/ A W17 — 5 B34 SCFHICF, UTF-8 %7%
T ETOT, AATRE ORI THETT,

WA T2 R 5L, BAEDAT—T DERNFICEIRIONET, BERAONHIML, LOERNEE
LR EVFETT,

45. YRk

AIEIGLE "[" BEOY "] THHAZEITY AN ET, VANT Hist ZT7ADA VAKX ATY, UAR
HZIE Gura TRk CEMLRE DT —HZER LU CRlib 352N TEE 7, BRI~ "," TXEW
FIA, BATHERFBOREIVEL GRS ET, Zhud, BHREREEEOITICOT CGER T 25 4 fT KOS
VBRI TTEDLEEERLET,

VAN 58, WEOBERZNEIZFHEL . ZOREREERLL THOVAN 7 V= MR ET, BLTIE
AR UANRFLOHTT,

]

[1, 2, 3, 4, 5]

["Hello", 2, 3, "World"]

[ri, 2, 31, 4, 5, [6, 7, [8, 9, 10111

UANZ, AFEIODVIC "@{" & "} THHATHEBRTHIENTEET, ELHLBENRILFRL T,
Fio, BREBVANDG G ZDOVANM T L —RGl5 "{" BIO "} THATRETLZEETEET, 2hb
DRFLAEM L, C FREREICHIT OIS OYIHLE S LU= RBE N TELOT, WHFOa—RHTT =20
TAATHOLEREMERI T, ZORRIE, FHE LT "@" LV OARTORBRREZ T Yy 7 A SETRFGHLZH D
1, BT ay s RIcoONTIR B IRE B RSN,

YANEFOHIZ, GHHiAE DA T L =X R DbORHHE, ZDOATL—2EEALI-LOZEREL TBEIN
LT,

[ [2..10] #1[1,2, 3, 4,5, 6,7, 8,9, 10] X5%ifi |
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(T1..3, 8..101# [1, 2, 3, 8, 9, 10] X' |

RS RN AN IR DIEDORIT, AR CH AT — 2Ll oA T I/ 2BEE R E T DL, BHEOBRNT
TET, Fo, RICSFHERG RV AN DEO%IC, AFEIMNCHATL — 2L LA T 725 fExtEEL ., R
ANER A "=" IZHT TRAMNMEEZIRE T2 IBEOBERONFETNTEET,

46. <TRJHR

"00{" BLO "} THAZEBIL N ADARKIZRVET, v N ZAL matrix J7ADA L AR AT
B

VNIADERIT AT LA ERAT V=25 (" BEO Y FEA A yARS [ BE0 T
THoTELET, BRIL, FH0Z L% OMEN matrix A2 AZ L AIZAVET, FIEROEILT X TOITT
[FCTRITIUTWDTEE A BRDBDRHLHLTT—ITRDET,

LUTIEA NI~ NI ARFEOHI T,

ee{{2., 5, -1}, {1, 3, 1}, {3, -1, -2}}
@e{{math.cos(t), -math_sin(t)}, {math.sin(t), math.cos(t)}}

47. J0Ovy

TL—AGE "{" BEIO "} CHAEEE T my s EEONET, UARNZIX Gura TR CEATEEOT
— A EBERLLTCRETHIENTEET, EHEMIIH L~ "," TRUWETH, WITbEZEMOXGVELT
RIS IVET, AT, BEREEROITICOT GR35 6 (TRO N <~ EME TEH LB LET,

INFETORBREFLEVANDOFR LRI CRDICK R DEET N, EWITFHIRF ICHHbET, 7uvri
5L UARERICEICNEROEHRZ ZNEICFTM L TOL DO TR, —FRZ IS - ERZOMMNZ
D7 'y OEIZZRVET, LN IEA R T ay 7R oFI T3,

O

{1, 2, 3, 4, 5}

{"'Hello™", 2, 3, "World"}

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

Tuy i, BREERT DO TS AR L), BIC T vy 7 eI BRI ET,

48. HE

"w{" & "} THAZEBIIFEZEOAKIZRVET, HEIL dict J7ADA L AL AT, FEEEROH
R, F—LENSRVET D, ZORGLITIETLLTDOIONNC 3 WVHYET, HitEDBLEG, 1 F B OFKRT
AHELEL £,

1. F—LEEREEAARET "=>" TORPTRRALET, #ERALBLOBIZ, ho~ ", $aK
TTREIET,
2. LA EHRITHEOURNEE T my 2 I LTRBELET, UANEROB S, AL [ & T T0b
BOERAPHRET, T Hy ORI L — 2R [ BEO Y CEAET,
3. F—Lffi KT EITR~NTRELET,
9
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FEEOF—2I3, Bl S, oAV MEITEET, L Gura PMRADEEDOT —2RZE 24 TH
nES,

FEEORFLIT, FELE LT %" LVOARTOREE T vy 7 KOX TR LIZL O T, ke 7y 7 i
ONTIIRIBREZRTZEY,

FEAMRS RFEEI SR DMEDOZI, AFEINCTHAL — 2L EOX—%245E T 5L, EROSZMMNTEES, £
7o, [RICEHERE RSFEFIZRDEDRIZ, AFRINTHAL — 2Ll EoF—248E L, MAEFEF "=" 16
T THRMNEZIRET DL FREDERONALENTEET,

4.9. Quoted {&

ROICIHII NI 74—k ™" ZoiFbe, XOFHMAEIESIL, Quoted &L THbILET, Quoted fEIE,
expr J7ADA L AL AT,

4.10. P RILE

AR DIEFAIC Ay I A —R " BT hHE VURMMEEL TRbIVE T, YR UE, WETT—E R
BiEEL THRONLO T ER OB EHEICTEET, ZOMELZFI AL T, FEOF —0FRER ST
flibnEd,

4.11. A%

FEAMG A& SRS BEIEA L AS L AR DD, 5L ", )" CTHAEBIEY AN DT D ERAREFRTEL TR
bivET, 51832 TH-THRWTT N, ZOHETH, WL OMDOFINZ RN THEH ORWEIEFIRL
ZNUDBEEIEOHL CTHHZ AR TELERHYET,

ITAN BT D KT A YR | ERFOVE T,

DO FFEL AN Ta2=—2 8L T, Gura ([ZIEHIEIE ST/ T AEFR R E R BT DD OFFRIIRAT —
FAVMIFELEE Ay ZOW ST ALEEE 3R CRIS S L CEES N TV ET,

4.12. 7RJEa—bk

anlER e " SRR AR T b O&E T R E 2 — R EONE T, TRIE 2 — M, 5k 0 51 55U A
rOBICEEIRL . L FO I HEIE L £,

W FAMEZ RN T DX OISR TE

BIEE R DG BT E ISR 2RUFRE

BB O L DB U AND#ITFLIR L T B Dz 8 245 7E

BIBE R DB Y ARDZITFIRL T, DT 7+ VOB AR E

BN L TRED DT PIE 2 —MEEL, B O EHEE LLBTOET, MEOEWL, B D515
INENANIZZ DIEZZEZ T DT LT, 7R E 2—MEE TIE#iR i EIC8 5 KT,

4.13. BEF

B ORI 2R B e L THAE F 3BV £, A FI1213, 0L D3I BDO A 2L L BIEHEE &, D50
FIEa LD T IHEE ROV ET,
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414, aA*X2 b
4.14.1. SA ArvrETOYHAAUR

AIVT IR T, ATy ailH5h o075 "1/ Flodv v —T e " BRENDLE, FINDITER
FTHEIAARERRLET, TNETAL AR ET,

ATy a kT ARYAY e DIF 2705 " ST ARV AT ERT Y 2% DT 250 "/ Ofba Ak
W0 ET, ZhaE 7oy a X el ET, 7 ayZa e ML, gfTa2 8Ll N TEET, o, 7 ryra
ARDOHFNZ MO T ry I AR N RARNUCREIR T HZENTEET,

LRI 02 A R cd,

// 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 */ */ */

4.14.2. IyHAA

AIVT T 7AMZ ascil A—RUSNDLFE G AL, moa—T v 7 4 Ek~Vyra b LGk 3
DMBERHVET, vV Iar e eld AV T T 7 ANV D—ATHEIZ ZATRHICEPNDLI AT,
"coding: XXXXXX" EWHEXEEHET, XXKXXXX O yiTzra—T 074 T, flziE utf-8 <
shift_jis IO 3CFFNBAVES,

VY IARNITA AR NEU TR T AU ENHVET, N —H— T ET T BT a2 MRS
NN EFHR~y7ax O FHNERELET, HL—1T H 2 shebang (UNIX DY =LAV N CfED
D #Y THEDLAZVTNIATav U RIAVES) 2bIiE, ZATBICTA TR IR RLIR S AL TV D0E i~
<V IaARX MO LTFRN R LET,

5. VIREAVREVR

Gura MO T —HEIT X TRALPOIFAIBLET, VT7AIL, AT —4M L4772 = 7 MUIZ KBS
F1, ZOXFNET =203 EHTDAEVEBOE DO LI T=DE NI SEET,

UIAEGEN AR LT T — R oA AR AERENE T, AV AZ AL ITABRMET DA ROE R D E
BREDIESHEET,

IT A EBEAE, BIOARTZERICBLET, D, JTAL LB BRI ThoThhENER A,

51. AYN\T7HOtR

AL AR RIIR YR " O TCAUNERETRETHE, BRONEE SR TEET, AV YREIRET
HEZDAIREFITLET, AVYROHR T, B HE%Z self LWL RTIOEBTSIRLET,

11
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AR E LT RABHE A "=" TRV AR E T DL EBONKREER TEET, o, AV
R, @ ORBRBUEREFCIDNICRARE F =" TEORBENELININOER T DIENTEET,
2, BEFOA L AZ L RIRIL TAY v RS EINBILR TEL LB R L £, LU FIChlZRLE T,

str =
str.introduce() = { printIn("this string is °, self) }
str.introduce()

string B OALRAZ L ZZAY R introduce ZERL TWET, ZOBKREICEY, T CIHFET DAY
VADKEREILIEDN R ST TEET,

ITAIAI YR EBINTHZELTEET, ZDGAE, VTA~DOE AL 3% classref 2 F
T, ZOEO—EZULLL F D@ c9,

classref(type:expr):map

string 77 AIZAY YR ZBINT 5614 UL FITRLET,

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

ITANBINUIZAY oy RIE, ZEDITADT X TDALAZ L ATHEADZ TRV ET, Zhid AV y R & E#
FTHANZAERLIZAL AZ L AZK L THRIC T, ZOBREIX, TV a— VEA LR — 52TV T A%
PRI AL ET, EHRBLEY2—/L re A/ R—RL72E&, string 77 X|T string#match
IREDRA) Y RZBINT HDIEZD—HITH,

52. EREAT—4E

HART —HANIH S b T VIT T 70T — AT, AT — XA OT — 23 fEEL TN ThIuET,
SEEICHAAEN TCWBIEART —#FL I, FOLORHDE9,

T — &%l G|
symbol VORI R R T T =X, R SRR B A DNy I A —
"N ZOFTebOERELET, WEERBUL 32bit BEIEIZRLDT, R
Al Lo mEIC TEE T,
boolean HialaFR+5 =484, ExFTboolean D% L L Ttrue, (4% %
TAEEKEL TRalseNERINTWET, ni MELBEL TR, ZDIEND
BT R THELRVET, ZZOVAMCErEL KL RSN DD THEREL TS

72E0N,

number BHUZZEHTHE, BT, AIX0IT72ET,
number TN a7 — XTI
complex BEREMEEFETT — 2T
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53. #TTPxHIME

F7V=IMUOT =213 ZRELTRHEMNMTONE T, SFFICEETHAIATN TWDLIA T V= MY

Gura SiE~v==7/1

XL R OLORHYET,
F—5A it
function B4k
string SCFF
binary INAFVT—H
list YAR
matrix 1741
dict TEE
stream ARY— 2
datetime 1534
timedelta fRF ) 7
iterator ATL—H
expr quotedff
environment Aa—
error TT7—
image e
color a7 —%
palette Sy h
codec Xpa—T v
6. EEF

6.1. HHAAHEEF

Gura [JHAAFIN CWDHEAE - ZOMREZ LI FICE LD F T,

A7 HERE

+X x 7% number % complex %! F7-1% matrix BOWTNDOEAE. x OEBR &
ZIRLET,
LS ORIDEZ S LT —ZR0 E T,

-X x 7% number % complex %! matrix & F7zidtimedelta EOWT o
Bt X O 5a LT fEZ KL £,
TNLS ORI EZ S LT —ZR0E T,

~X x 25 number L& EYIHALZHER%Z number BICIRLET, x 1&, BHEIC
FENEHEEFAEIZ O HIVET,
TNLS ORI EZ S LT —ZR0E T,

Ix X HERAEEAIRL, GHEEEEL TS H% Boolean B CiRL 7,
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X +y | LLFOBEAERMREZELET,
number + number iz number HTIKLET,
complex + complex % complex BITIRLET,
number + complex % complex BITIRLET,
complex + number % complex BITIRLET,
matrix + matrix iz matrix BUCELET,
datetime + timedelta f1% datetime M TIRLET,
timedelta + datetime f1% datetime M TIRLET,
timedelta + timedelta fi% timedelta ®TiRL £,
string + string fEALT-fESR%E string B CiRLET,
binary + binary fEALT-fESR% binary BICIRLET,
binary + string fEALT-fER%E string B CiRLET,
sting + binary ALk R% string B CiRLET,
string + any any ZCFHNCERL, fEE LIRS string B CTRLET,
any + string any ZCFHNCERL, fEE LIRS string B CTRLET,

X — Yy | LFOBEAERMREZELET,
number - number 7% number B TiRL %7,
complex - complex 7% complex BITIRLET,
number - complex 7#=% complex BITIRLET,
complex - number 7% complex BITIRLET,
matrix - matrix 2% matrix B TikL %7,
datetime - timedelta #% datetime B TKL %,
datetime - datetime % timedelta W TRLET,
timedelta - timedelta #% timedelta B TRLET,

X *y | LFOBEAERMREZELET,

number * number
complex * complex
number * complex
complex * number
matrix * matrix
matrix * list

list * matrix
timedelta * number
number * timedelta
function * any
string * number
number * string
binary * number

number * binary

f&% number RITIRLET,
f&% complex BITCKLE,
f&% complex BITCKLE,
f&i% complex BITCKLET,

% matrix BCRLET,

& list BICRLET,

& list BICRLET,

f&% datetime A TIELET,

fi% datetime A TELET,
BABAA L HIZ0ET, bk S RTZEN,
number {EfEA LR R%E string BT
number {EfEA LR R%E string AT
number {EfEA LR E%E binary BT
number {EfEAL-FE%E binary BT

X
X

LETS
LETS
LETS
LETS

X
X
X
X

14
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X/y

LT O ERFEZRUET,
number / number BrFfS A number BITIRL £,

G A complex BICIRL %,
G A complex BCIRL %,
B B4 complex BUCIRL %,

REEREAE matrix B CORUET,

complex / complex
number / complex
complex / number

matrix / matrix

X %y

PLF oA~ RERLET,
number % number 4% number BTCIKLET,

string % any LFHNT7 A —<y MEBIZRVET, ka5 RITES N,

LT DA R LET,
number ** number ~_EFEA number BITIKLET,

~_EFEAE complex BTRLET,
~_EFEAE complex BTRLET,

~_EFEAE complex BTRLET,

complex ** complex
number ** complex

complex ** number

X &y BELNWEEIZ true, Th I falseziRL £7,

X &y BELDHEXIT true, TS NI Falsez iR £7,

X >y

X My 0B RENVEXIZ true, TLSMNT False ZIRLET,

X <y

X My Ib/hSNnEEIT true, LA T False ZIRLET,

X >=y

Ny JOHREIVDDELNEEIZ true, ZLIAMT False 2L ET,

X

X <=y

X By OB/ PSONELNEEZ true, TNLISMNT False 2L ET,

X <=>Yy

X Ny FOBPASNEEIT -1, FLNEEIZ 0, REWEEIZ 1 ZIRLET,

X iny

for BABD B F THEHONIESE
AT —ZRARXEL TN ET, FEMITIForBEi it a2 S T30,

TN DG TEDON-EE
y MIANETFATL—ZDOGE X Ny ODEFROILDOOESLEFELNEXZ
true |zl I falselxL £,
y BENLANOROLE  HE T == LRICERZELET, T72bb . x £y 2
FLWexZtrue, Th S I falsexiRL £7,

x|y

X &y 78 number Flolx By EOOREA AL R4E4 number M TIKL %
T X, y & A BEEIC OO ET,

x &'y 7% boolean BlDLx FHELFZFHHE LIZHE % boolean BITIKLET, 3
bbb o x by Nz false L& false, LM T true #iELFET,
ENLNDBIDEZPET LT —IZRET,

X &Yy

X &y 7 number FlDrlEx b YRTEOANDEBE A LM E%E number FLTIRL £
T X, y T EEEBEEEIC DL ET,

x &y 28 boolean BlDLx FRERfEZFH R LI-FER% boolean B TiRLET, ¥
b, x £y BRI true EXIT true, LIS False #IRLET,
FNLNDBIDNEZPET LT —IZRET,
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XNy | x &y 2 number Bl BRI EOXOREFEAZLFERE number B CIRL %
T, X, y i EECE S DEREIC LD NET,

x &y 2 boolean BlDLx HehimBEfna st H LI-f5 5% boolean T TiKL
T, Tbb.x &y BEICERAEOLEIIFalse, LT False ZIELET,
FNLSNORIDEZE S LT —|ZRVET,

X <<y | x &y 2number Bolx x Offiz y By ML T7RUTRERE number A TiIRL
9. x, y IE BEICELBEREIC DL ET,
FNLISNORIDEZE S LT — 270 ET,

X >>vy | x &y 2number Bolx x Offiz y By NG T7RUCRERE number AU TiIRL
9. x, y IE BEICELBEEEICLDLNET,
FNLISNORIDEZE S LT — 2RV ET,

X && 'y | x HAMEEHIMIL-LE, False ZfEREL CGRLET, y OFHEIXI TV EREA,

X ZEEEHIBILICEE y ZRHlIL, 2R EES W58 y OEZELET .y &
AW 5L, False ZfERELTRLET,

X 1y | x ZEEEARLIZEE x OEZELET, y Ol TV EEA,

X ZBESEELI-EE y ZFHIL, CNAEESEET5E y OEZELET .y b
AW 5L, False ZfERELTRLET,

X =y | AR T,

Flor "=" ORNIHAEF O S EDITLE AR REDHAZIT IR EZERLE
o BIZIE, "X += y" LV EFHIl 5L, £F° "% + y" OFERARD, Fhvx: x I
EFRLET, ZOBREELFHEAITIE, =", ==t W=t =0 =" R =
"G MASY Me<=t MSS= RBDET,

RAFEE A OFEHNCOW T, BROBIAZ SIS,

6.2. REEEIZDINT

AP T && || 1F EOKD S E - THM DO RE T+ 223 E DR EDD T, Sl o3 3L

LT if ORI I ZENTEET,

IR~ B 7 EHAGOETHEIEXIT, & & | ZEVET, 21U, list#filter AV oRRE  His

2 BRI TR OAT L — 25| BUT L D BEA BRI B T oR s ME T,

6.3. XFHT7+r—<vhk

LFFNEV AN R —F RS W THORF DL, LFHNF DT 4 —~ v HFEIIE SN TYANDONEE X

TN ET

EXOEXIT w[Flags][width][.precision]specifier DXV FE 9,
[specifier] [ZIILL FDOILDOUESEFRELET,

specifier

B!

d, i

16
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10 HERFRF 570 UL

2 MERCEEAE

o 8 HERFS7a LB

16 HERF 7R UL

oGz E N (B 1RSCFCHID)
INEOEAGEBY NS (B IERSCF= T )
eE/ I RDE L= 7 (G IZKCFTHI)
pel

c L

| T|m| X

[flags] ([ZIZLATFDOHLOOEDEIEELET,

flags B!
+ TIABMEDEE, FEFIC + BEEOTET
- JEFED T THN R E L ET

(ZER) | FIABREOLE | FRBICZE AT RO ET
# 2 ik, 8 iE, 16 MEREIOEHR RITGLZNL L "0b", "0", "OX" ZFEERIC O £
0 & DTz /2 Wity 0 THD £

[width] 23/ O CFiEE 10 EHECHEEL E3, CFINEHL TSRO RINZ OB =72
WEE EVDOREZEAXT UFa—F 32 THHET, RENZOKMEU EOBAIEMLLETA,
[width] DOALEIZHAE TITRT AZIAY " ZARET DL, /O FRA R E T 28 E% 51 6
BLET,

[precision] I specifier (ZXo> TERD RV ET, VRIS EUTRT LTI, /IEURLL T ORI
DIRFEIZRVET,

6.4 KAEEF

RABE T =" ZTHEE FOIORBRER/RLET, L, BBAA—TONEEEZHEVOENE-%Z
FromR T toBR L R0 ES,

AR T2 > T A28 A2 7T 7 AR, BRI LWVEZER TEET, £, ATz fi-> THEEO
BRITRARBE AT HILENTEET,

ZHX, "symbol = value" EVOREFH T TCNREZERTHIENTEET, ZDLE, symbol O
BICMAEZRT TN E2a— 22058, HE2TORICERL THrLEBICTRALET, #lxI1E,
"foo:string = 3" LVWIHRUT, 3 £V) number FLDfEZ string BUCZEHAL THD Foo LWL RTDZE
BITRALET,

AT IAHFIL, "obj [index] = value" EVOHREFIITHAZETHRELERTHIENTEET, obj
X AT IAT 7 AT LB DA AZ AT REMRLOELTIAN TR List RFFEITA
dict DAL AL ANRHVET, AN "[" BIO "] OFIZE, AT IR DEERRELE T,

AT IAT BEIRET HIENTEET,

17



Gura SiE~v==7/1

AT VAN ANEINIAT LV —ZEFRTETHE, TNHDEELE AT 7 AMEEL THRWVET,

B D — N FREEAR L RABEE 7 THE T 2L, BIROERITRVES, Hiflef T, "funcQ =
{.}" &IOS £, BIBO e, TOERITTEIOWTUIBROETHHALET,

RANFEFE OB, AL "[" B "] THATRAXG: (B RVEEIA T I/ AER) &
T HE FRAR G LIfEEERZLET,

EFRT DENVANDG A UANERITH ST DM EORAGRIMEEERLET, #lZiE. "[a, b, c] =
[1, 2, 3]" o, B a, b, ciczneig, 2,32 ERLET, AN ROBNIANEFRZ LY /D7
W& ARAR G OETETFIRALEZTOET, WIS, A ROBDIANER NIV LN =7 —|2720 F
T

EFRT DEMPVARLSOEA | AFEIRN O A GUIE T R CRIUEZ ERLE T, #lx X, "[a, b, c]
= 3" LvIHiE, £ a, b, c ICENEN 3 B ERLET,

7. BA%
7.1. BEEOFEUHL

711, BHREXR

BAA L AS AT, BIERY AN O TRl 5 LB OB LIZZ20 £, 51U AN, BIEIZIE S 0 2L
EofEEH ~TERE, KL " B )" THo7-HDO T,

BAEA L RE U AEAG D et — 7R IR, B A L RS L A& R0 Y Tl 27 i 9524 T9, filx
A printhn (X, SCFAIESATa— REEER I )3 o2 R o 72 B A& RZHID S T
NTNDDT, ZAUTHIERY AN DT TLLF O XIIZFHlL £7,

‘println("hello world™) ‘

B LA Rl 9~ 5 2252 132 LL R 1@y T,

B A Az A
BlEFRE

ThIE 2—MEE
A==

Gura D7A7 V7 7L A7 81203, BEOFORHUERZ R LU — A EBEL ThEd, — Rz is
& ZOBEBOATT BL TSI TR ZT MG BOA TR, 57 M 2—h £ vy Z7457E
DA EENSTAFREFHIENTEET, —KADHIZLL FITRLET,

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

BICHIFI-BEUL. 412 open T, 31¥L LT string ¢ name, mode, encoding %&£V, mode &
encoding |7 74V MEZFEFHLE T, F/2, tmap VIO T N E 22— AT 74V TIRESNL TN, 7 ry
AT aF VITHRE T HDZENTEET,
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PITF, — xR0 FFLEbEIz, BB O HLUEZOFEMICOWTREHLE T,
7.12. BEBAREIVR

BEEEH LS CXADILFR B 1 DRI CHRONTZ RS A L AZ L AIZIRO ER A, B2, B A2 2%
WL fooQ3 7= 338 . ZOREA L AZ L 2% LU F DX E N2 e X E T,

[ f00Q O |

BIEA L AZ L ZAIMA R ThASEA L. B A AZ L ADFNIL L — AU AR AD BB EINES IV E T,
LR OFNZHONWTELEL THET,

| £ = “Hello".mid |

f 1ZAY YR string#mid OFEITHNEEEATZREEA L AL AZRVET N, LY — AL RE A ThHD
"Hello” ~OZ& WL FONTBICKMINET, ZOEREE-TZF(L, 2) EWVIMEHIE "Hello" . .mid(1,
2) LEMTY,

7.1.3. SIBYEE

— RO T, BEDA RO HBEESN B BT AEEOROMEAZ TIAZ L2 EIRLET, #ilx
FIBYARICHIZ variable SFRELGIEDHAVE, Z D51 B3, jz%ﬁiRDEa@ﬁ”@%/xé?/
A F e ni AL ESZENTEET,

EEOLATOHZIZ, BENZEOMFEIL "[" 220V TWNHEE, TOGI TV AN Z TV ET,
variable[] SEESNTODEIEUCYANEIEL ET, ZOLIREELZ L5 BITIIA TV — 2% ET 8
TE, EOGEITVAN AT L —Z RN SN E T, ENLSNORIDEEL IR E T HE, =T —IT0E
T

B2 TWMET —2REFRELIZS b HY , ZDID7RGE TR BA D%, any "2 Tk TR E
NENFET, HlziX, func(X:number, y:string) &W)HEEN &)07”_&% BAIDO5IHIZIE number Y,
ZFBITE string MOEAELET, LSO OE RS ES NG 1T E WA RIS %
LT —ITIRET,

— D EEI AN | B DI, "?" BONTEb DBV, EOFIEUITAME R FTRE T, Bz,
func(x?, y?, z?) LVIHBRH-T-LE L FOIORIFOH LN TEET,

func(l, 2, 3)
func(l)
func()

Gura 03%5%?510)43 I, AIEERIBELALDONHOET, 2OV oo —xRIT, AR EXICR551 3K
DOFREITIE """ £ "+ v e N o ET,

ﬂ%ﬁ%léﬁt@ﬁwmwﬁt%ﬁoﬁﬂmi printf T, C S CHARAALOBEEIZH K TS, 2O
O—XUXLL F OIS ET,

printf(format:string, values*):map:void
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printf PEZMEONME 3 EIL, string BIOEZ R YIOGIHEL THREL& AEBEDOEDOS 1 B a3 28
WCTEET, HlzLL FITRLET,

printf(""Hello world¥n')
printf('Current number: %d¥n', Xx)
printf("%d + %d = %d¥n'", X, y, Z)

RLT " BOWIZ AR GIHUT, O HLL EOS AR T £, D, GIEADEObIEESh TV
THZT =IO EE A, — T 55 "+ BOVbDE, 1 EL L5 EEZAT £, Zhid, B
2 EL—EDGIEAIFFL TRY FEENRNETT —ITRDHEVIEIRTT,

FIEFRET "=>" LV FITHRWO TR EMEDIEESILTWDIGE, TO5 LT 74V MEEZFFHE T, I
OHLOER, ZD5 OB EZEM T DL, 7 7 H/VMENPDVIHE DI ET, #ZI1X, func(x => "yes™)
EVOHBIHRHY ., SIEFEEEEML T func() DIV LIZEA . 9180 x OfEIX "yes" 2720
R

T 7 HNVMELL TRELSNTODNEIL, B O E RO CI3e<, FERH L Z LIZFHliL 72 D A3
BARKICESNET, ZHUE, "=>" OHEITHK ANBIMICEDEEZEZDNEDYEE . 7 7 A /VMENZEA(L
THEVIERICRD ET,

FIEFRE T, BEADOHNI ANy 777 =R "™ BRONWTWDIGE | OGS TR A ST,
KOFFREITESNET, 2oL, If ° while 2807 —fil#EIBEM L ET, Bz, Bk
while O—fiRUTLL FOINTR>TVET,

whille (Ccond) {block}

— R, BIBAHRE L2 B3R IE, T RIS TS E S, Lol EEios ¥ cond (27
L7223, Rl o Z &< BB RICIES L E T, ZhARHIE T 2013, while BIEOWNITY, ZOk#
(Z&D, BEDOTE A THY B L DI e B S e SEHTENATREIZRV £ T,

7.1.4. S|IHDIANEH

Gl " HGIEDRICOT DL, EDGIEEY AR LI T, GIEVANDER IR T 5N TEET, #
ZI1E x = [1, 2, 3] EVIOUARRH-=EE, Func(x*) EWVIEOHLIE Func(d, 2, 3) S%Afhiic7e
DET,

UANEBHIE B OEIZTHEETHILNTE, BH OLIBIRELREAETHILLARETT, x = [1, 2, 3].
y =[5, 6, 7] LVIOIDICEHMNRASNTHZLE, func(x*, 4, y*) i func(l, 2, 3, 4, 5,
6, 7) EVOHFEOHLIZZRDET,

7.15. RHIOESIHIEE LI RDIFERAA

RIS D — T 5IEUITIZZENE NS VARV NER ST TOET, #lZ21X, func(a, b, c) &)
—EREFF ORI T, ZNENDOBIHOV U ARNAIT a b, ¢ ERDET, AR5 EHREEHEIE, i
HOT RNV E BB L OBRICH RN E T 22N TEET, ARTOE5IEIEEIL, 5lE DT~
P4 LB Y CHOMEAEFFERABEE T "=>" TORFTHELET, LD 3 SO UL T,
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func(l, 2, 3)
func(a => 1, b => 2, ¢ => 3)
func(b => 2, a=> 1, c => 3)

AT OE GG TE TRLilk 2V RAA I, N7 I A =T = ar il s e B TEET,

A RIOEHIBEREIL. SIBOBR LD >T20 ., ENEND G DRI 73030 SHNE XA Rl Z IR
WU THFEZ SO L HRICH DN ET, Fo, 51O ELBA T a AREN A REIL2>TEY, FED 515
DIEARE T HES/RETHENTT,

G "N ASIEDBIIOITDE, FOFIEEREELARL T, SIEVAN OF—U — R HE R IR TS
TENTEET, FlziEx = w{ foo => 3, “bar => 4} LVIOFEERH-T-LE, Func(X%) EVVIRED
HLIX func(Foo => 3, bar => 4) YEmic2vET,
FEEEMIMEEORIETIHRETHZENTE BHE OFIERRELIRAET HZELFHETT ., x = %{" foo =>
1, “bar => 2}y = %{ hoge => 5} LVIHJIICEHENBRASITWZEE Func(X%, 4, y%) X
func(foo => 1, bar => 2, 4, hoge => 5) LVWIOIFOHLIZARDET,

7.16. TFTKRJEa—MEE

BV ARDIC, aa 385 " ST CT N 2a— AR ETAZENTEEY, TRIE 2—MZL- T, 4
HDSHENE AR AXTEET,

BB B IR T AT N E 2a—MEELHVET, TDIH72 TN a—MNEL, —#%X T, e """ %
WD TAREIL "[" BEO "] ICHENT ROV ANCERSNVET, FlEL T EEDOIEEZ number
W2 A B33 tonumber O— XA L I RLET,

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

ZOREIIFERHLOES, tnil X° zzero LW o7 7 NE a— 2D . FNS0fEEICS U BiEE
L/ij—o

7.1.7. JOvyisE

SIBYUARNET NI 2—hDHIZ, 7LV —RFE "{" BEIO "} CHIENTERZINZLLEENHET, =
DERHN Ty 7EMNNES, 7ry /XA L5880 — KL, 5IES O%IC "{block}" F/-iX
"{block?}"' DIINCERLENET, RIAMRESN TWDEEA ., TOBBIIN T T ay 728 E T DML BN
HOET, BFEOYE PO LD T oy 78 EITA 7 a0 ET,

Ty I NDEHEEE DIl 5T I > TRV ET, REMRLOEL T, LT O 55
HVET,

® FiE AL T, kL TRt 92,

® T —XREHRILT, FiiLICRE R e T ITEAD

T =R T DERZRIC OO "|" THARLSIEIZRR 5L, 7 ry 7P To ezt ol

MTEET, a7y 75 eSO ET,

Ty 75l BTHESNDGIBOBET — 2R, 7 uy 725 il T BB L > TRV E3, #lAIT, ViR
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LA A% repeat BAEULT vy OWNEZAREEEIZTHDIKUFHEIL £3725, Zo&E | idx:number|
VIO Ty IBIBOTEAT, 0 DDIEEL/NV— 7 DA 7T oy 7IZELET, £z, 77 A /VEATHRAL THAIA
ir readlines BI#IC7 0y s a3 AL (T2 EICT Oy V&R L £33, ZOLEEST Ty 5 [HoE A
(Xl line:string, idx:number| &720. Line (IZ—4T0 O 3CFF, idX 12 0 D DOIEEDA L T I AKBE
RALET, ZNENOBEEIERHLOBIZLL FITRLET,

repeat (10) {|In] printin(n)}
readlines("hoge.txt") {]line, 1dx] print(idx, * *, line)}

Ty 75| oL, BBERD G IBYAN LR LR T, 5IBOMAET N 2—FTIRETLHLEED
RN TEBICRALET L, IARSIEEEE ™" OFERETE "% b ET, 27— R0,
BBERD GBI AMIVAMNIE E SN TET S BA RSN T — 2R DD, 7uy 751 BITE S
WIRF T Z DO FFERINDEWVI) FHTT, BEORWGIEITEITET L, 51EEZ TSR TRIWGET
Ty G BOFRZ Db DEEM TEET, LZLEN LTI, BB R T 551 0B Ivb T ry s
B ERd T o8, =T —ITRVET,

I A OLOBIFELRNT, 7y 7O AR EL CEEEMNFOMH 3546 5IEVANO LR EE 3528
NTEEY, BlARLET, B repeat (3, SIHUTHIRLEIEZFEEL £T08, TNEEME T DL HERL—
TN FES, 2ol repeat () { some _process()} LRI 5030V, ZEDFIEIANAKEL T
repeat {some_process()} Ltk T HIENTEET,

Ty 7 RO TRE A N 3L

Ty RANIT 0y I DFGREARRES UG RRED B ENTOET D, ZNLDTE #aZ D FEm oI
HLTZNZEDHVET, Ty eEdle expr MOZHz "{]" BLO "} TIESHLLTFOIIICFE T
HTETT Yy ONEZBBUIIE T LR TEET,

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

7.18. Ra—7

EROHE ERTDEMEBEIEFD, T ~OBRERE T HHEMAE AT =T LIFOE S, Aa—7
X, S (LT 0 I T T HEZ AR T, YN LR 7 T AR N TEL IR E
T, CRJava e SIS EEIAI ST 2T 5 S5 ClE, BHESELT-a—R EONEN AT —TZE/MIZ720
F9, — . Gura ITESRLUCEREMEIZLNTELAVV T NG RERD T, Aa—T MDA O 7 13%
NHERRVET,

Gura TiE, [BREL) LFESHEE IC L > TAa— T A HELZILTWET, BB, [T — L) EMEEN D8 & fl 7
HRETLV—2AZ 7 NI ET, 7L — A%, 7L —20OWEEZERTHEMEE, 2%, ko FE Kk
R, L L RBEEFE OO HREE LR > TOVET, BIEFFO LA T 28, FilcRBREEA AL TEILE
THEITLTCWEBREDO 7L —ADOBRE G| SN T T L — b RZ v 75D 20 FICH LWL — AR A E
NET, 70 TAOTTEBSLHBROBREATI L, TDOLEITBL TODEREEDT L — LAY 7 Z AR
LCWEET, 7L —LAX I D FALICERE L7 — LD @I LT, ZOEE DR —VINEDDE

R
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APVT N AT B, —DOT L W ot BB MBS ET . ZOLE DBV —NRSE, I
LT BT — AERF O, L— b7 L — BRI LT B, 203207 MO
DALENHS IR ATHETT,

BBA MO L BBRAHBEL T2 7 L — 2% — DA ERET, 207 —LEF BT 7L — AL
O, BRI 7B O P A BB 7 L — SIS RS VE T, S BIPIER CREML 7= (A B
TEDRE BEHZ DT L — NI ET,

PP I 1= DN BRI L — W B OB 0T, BRI ENARILI7 L — AR FF L0
T+, IR O R ABEIL, ZOMST LT 7L — MK LT DI, AR E% 52 57 LEH) E4 A,
EHCBBOBIRIT, A TR 7L — DEMICERLCOEET, SF), FIDICIMH 071 — ANEEER
L. 22 CROMLRTFIE D FOT7L—AE0) BT,

DOV MNP OT L — LDEZNEZIREL TOD5E . LDV RNV 2NN —ETHE RS
&L EFDHDRILY RN ~ORMNIINTER~DOT 7 ARV ET, LT OFEEZR TRET,

X = 3
funcQ) = {x=x+11}%
func()

B4 Func ZIFONMH T, £ x + 1 23l 5720120 R0 X OBBEITOWET A, ZOLEB SN
LOIFFEBINBO 7L — L TERSILTWDHEE X T, B func 13320 x ~ORAZZOZELIZEI
T EFTOT, FMAERD x ~ORANIZRICEEA~DOT 7 BRIV ET,

B WA L2V THMNE~DRALIRE 5121, extern BIEEE YD, 778 ATHEEKIC extern ThE
2—heDlFET,
extern B O—UILL T D@ T,

extern(Csyms+)

G syms (ZiX, 77 R THEEDOT RN EFIELET, ZOBBAEFEITT DL, syms THRESZY
VRN HBAEDRE DT L — LAZy ZINBIRE L, oMo lcb D BUEDBRE TEZAL TELIORE
LET, FEDT VANV RRONBIRNETT—TRDET,

VURIAR AT HEEZT NE a—hzextern 2215, DL R/UZHL T extern BE% s[RI CALEE
LTOBRAZAITWET, FEAUILL T DLBY T,

symbol :extern = value

—ESAIILTUVIUL., extern B0 extern 7hE = — M) LB T/ O TN, FD L5708
ATHLHRTIHZECE > TR O#BHEZHMEICTHIENTEET,

7.19. LXIANRA—TESAFIYHRa—T

B DA DA =13, 7/ T LB T BB ORI EL L RICLTZ, Wb oL F AL Aa
— TR0 E T, ZHUCED, T T LD R A NEDEERAT =T ORNABERITR DO T, N E LR T
DOPKGITIR0ES, LLFOT s Z 5T, B F 3FR7 25 x 1, T THLEE caller NEID x T
1372, a7 LD RIZB 1 EBVOTIMAIZHD x TT, ZORERIT "root" ZFK R LET,
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X = "root*”
QO = printIn(X)
callerQ = {
x = "caller”
O
3
*[@)

EROLFIINAT—=TBREBDT 7+ VD SLENIRVET RN, BBEERTLLEIITNE2—
L :dynamic_scope #2lf5&, EOMEIIF AT Iv I Aa—F TEET 5L ET, L FOBIE
"caller" Z&R RL%E7,

X = "root”
() :dynamic_scope = printIn(x)
callerOQ = {
x = "caller*
O
}
[@)

ZAF Iy A= 1IEDIHRGH THENL DD TLEID, FAEINDEDDOEDIX, BIEUCKAEE L&
DR T,

BIEL T, A& BT HY £ OFHlifE RAF T2 tester LVIOBBOEREZZLELET, LLFDLD
Ipa—REENZELELLD,

tester(test:expr) = printf(C'result .. %s¥n", eval(test))
x =1
tester(C (x + 2))

ZOHE . B tester 1 x + 2 LVORXEFIETZITEWY ., Zia B eval TEHlIL £9, BI%L eval 1X
VXU HNAT—T D)— )N FEDSWTER X 2B U fEREGHZENTEET,
LU, B tester ZLL FOIOTHEHLIZHE 9725 TL I,

tester(test:expr) = printf(C'result .. %s¥n”, eval(test))
hoge() = {

X =1

testerC (x + 2))
}
hogeQQ
fEamDE L, ZIUIT=T—I107eE T, B x 13 hoge Du— N EH72D T, Bk tester DL-¥
TINAT—T DFIFAIZIRNNHTT, ZNELL FOINIF AT Iy s Aa—F 12z 58, B tester @
PHMUEFFOH LT TH S B2 hoge DERBEIZ/R5D T, HifFE BV DORE RAEGLNE T,

tester(test:expr):dynamic_scope = printf('result .. %s¥n", eval(test))

hoge() = {
Xx =1
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testerC (x + 2))
3
hogeO
— RN & T, BB TH AT Iy 7 Aa =7 %) 28T T<EN T T, A2 BRI I B L BT
IpolzlE ZORREE WL TEE W,

7.1.10. FAavHoKERT—T

Gura [FFEMFOHLOBIC T vy 7 AZ WS ZENTEET, Try 7| i%h’!&%ﬂﬂﬂ?‘é%’éiﬁr@ CBI% A
VAZAEL TR NE TN, a7 ny 7B EFOET, 7 ay 7 BN O AT —7 OB T8 OB
LI 2 BIR0ET, LUF, Bladblf TEHELRLTWEET,

func() {block} = {
block()

by

B%r Func 137y K& EVFET, T RONEIZE A AX L AEL TS block IR ASIDHD T,
TNENE TR L TOET,

ZIZT LU FOLO AR E 2 CTHET, kB O println TE/RSNDOAAEIT 1 TLLID, Thet 2 TL
IO,

x =1

funcQ { x =21}
printIn(x)

Gura CINAEFEITTHE, 2 NFRENET, LEO func DX T oy 7R A LA BRI LHIRE Co Lo
DT ENEL, FEEIF O while 28 ORI EIICED HIBOT=OIAFELE T, ZOBLENDTDHE,
TuyZOHFZEIR LT x = 2 VORI L EDO R — Tt DALE LT 5D H R F BN F
R

LU, 7 a7 ORNFIZREEA AL AL 72> C Func ICHESIL, BB CRMEASN TV E T, Zhais
WOBBIEH 7L —ATIML CLEIE, ZONERIZBIT DAL IS DT L — A EBLEE A,

ZNEFRRT DT 7 a7 BB OO LIR30l 7 O B 7 L — A Clde 7 ey VB SO 7 L —
DIEAENET, ZOTV— LIRSy 7T L — LD EALITFEEN TWDHE AR ATl 7L Ei2Zn 7L
— AT ZEDO FO7L—AIH L TR EITH IR0 ET,

AL T, 7y O THRBEREMHE NN ERHYET, O IH%EL, AT 255712
7Rt =—b :zlocal Z-oif, n—HNVEHELTESLET, 2, 7R 2—bk extern &idfilc, &
BORNEA i EALOT7L—MZRET2HDTT, L FOHITIE, 7oy 7NOEE x AAe— V50T
720, 2 ZMAT LB IO — ANV EBITKH L THITOIDD T, 1 ZFRLET,

X =1
func() { x:local = 2 }
printIn(x)

—Eo—HVEHELTESINDE, UBEIET N E 22—k local %207 THRICARICKT 3D HAEIC
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e0ET,
o — 7 VERT local BAEE - ThBEST02¢NTEET, local B30 —#x=UILL FO#@Y ¢4,

local (Csyms+)
S syms 12X, n— WAV EHELTES TOEEDOL RN LEFIZELET,
7.2. BB E

BARLA L A ALY ARG HEL - "> TORIFDHE VAR NEZ I BV AMIL TR A FITTHILm T
FI, ZOLEXOERE T "*" OSLFENEBBUSA UL ERFOET, FlxiE, func * [1, 2, 3] &W0oliE
func(l, 2, 3) LVIHFEOHLEFEL T,

LTAT, BAEAAZ LRI RIL, BV ARR T " Zffio7-UAMNERTHLAELNET, EOFlX
func([1, 2, 31*) LAML THAERIZFEUTT, Lol B ASA L Z AL 155U AR DUARS?
ATV =2k bo T ORI TEALOITevET, iz X, x = [[1, 2, 31, [4, 5, 6], [7,
8, 911 LVVOURMRH-TZELET, ZHIUCHLT Func * x LiHlid5E, FEFEEFI Y AR R T
func(l, 2, 3). func(4, 5, 6).func(7, 8, 9) LVIHFFOHLIZZARNET, HILONELEL T, YA
DOPONATL—F 5T L TEET,

ZOBERENENL D —ADOEDIL, CSV T —F =T 7 Z A THLN S R ARG RIS DAL T
T, CSV ZBIBEIZENH T TERLTHET, CSV 77 A /VITHE DO LFINE o~ TR Y)> T—1T3 DhdE
LIZTH AN 4 —< T FITLICERE R COES, FlxIE, —FIH 481, S E IR, =F1H I
FEEZREANLTZLL T D EH72 CSV 77 A /L people.csv 5 2 THET,

"Honma Chise","female',b 46
"Kawahata Nana','female',47
"Kikuchi Takao','male',35
"lwai Michiko","female",36
"Kasail Satoshi',"male',24

Gura TlX csv £V 2—/L Ok csv. read 2> THEEO XA BRI OV AN, —F72 L4k
FTAIATL—ZE/DHIENTEET, EOT77AV%EMH, csv.read('people.csv™)iter 3473 5L,
LUF DI ERa E R AT L — 2 2R LET,

[*Honma Chise™, *female', "46"]
['Kawahata Nana', "female', "47']
['Kikuchi Takao™, "male', *"35"]
["lwai Michiko", '"female', "36']
[‘Kasai Satoshi'™, "male', '24"]

UARNDEFZLERZDOT 7R ARL OOV D T I REHOZLeB 2 FT, LOT —iEeRIAT oG
A3, struct B> TUL T OIITELZEN TS T,

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

Person (3tf&E A Z Ak T D% A A% AT, person = Person(*'Honma Chise", "female",

46) DIV T DL, #EEIR A AZ 2 person %#{EV . person.name (Z"Honma Chise",
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person.gender (Z"female", person.age |Z 46 SAVET, ZOREH A 22 AL FiiiRD CSV 77
TR E LN A HX THAG DD E, CSV 77 AV EwA2A A THEERIZHEN T DLELZLL T DL
LR TEET,

Person
people

struct(name:string, gender:string, age:number)
Person * csv.read(“people.csv'):iter

people (X Person &R AL AL L AL BRITFFOAT L —HITRVET, RIRT DA NSy B T AL &
%7 4—/LRiL people:*name, people:*gender, people:*age L\ \HJHIT 7 EATEET,

7.3. B¥ES
7.31. HBHREXR

BB D — A FER LT AR+ "=" L2 TR BEARROREZ LR T 2L, B AZ L A%
i U TRkl I 2 B 1 £,

ROHRFIELT, 5IEEOLOLELRV IS hoge DEFREE X T T, ZOHEDO—XIT hoge(Q L7z
0T, BEERIZLLTOIITETET,

‘hoge() = printIn(“Hello world®) ‘

BBARENEHORXDNORLSGE ., Xeho~ ", TR THELILDET L —R5 S "{" BLD
"} CHAE T vy 7 TRFELE T, UL FICHlZRLE T,

‘hoge() = { printIn("first line"), printIn("second line") } ‘

Ty I AONK BB OITICNT TRl 3528 TEET, ZOEE ATRIIV L ~ERILEWREZFF SO T,
LA~ aEBLSRETHVEE vy LOBNTLL T DIICESZENTEET

func(Q) = {
printIn("first line")
printIn("second line")

}
BB — UL LA T OEESR THER S ILE T,

B4
BIEERY AR
TR 2—hE
Ty iEFR

PUF, B ERDO RN THRESNSIERZOFEMICOWCRAL T,
7.3.2. BE#H4

BISCE R CTHRE T R84 L. 3 LU GRBCEAEEDO VRNV A T, Zhud, BEA LTS
HOLFELTT,
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7.3.3. SBIEERVRL

BIBGE Y AN, 0 LA EOSIEERETIL "(" BEO ") CHA7b0 T, SMEROMITA L~
o TG ET,

BIBUE DR ML O, BB T 25 L b 0O, BSOS LD L. BEONH LIS [
XS DM TR AL, BB L £

WRNA DZICT NI 2— a2t 5E, ZNEFIEOTIEL TIRWET, B OMEZOFIBUZIET &, i
WNTRILE WA IR D25 — 20 ET,

SIEOTNE2—RMZ ":nomap" ZIEETHE EDOBIEUTVARNCAT L —F B EINTHRFBRP)~ o
TSN WIIIIARDET, R ED T M E 2—hkE "znomap" (XPFEAFRETT,

WA DRI, FEERAFHE 7 "=>" LEEZEET DL, TNDEIEOT 74V MBIV ET, FEEDNLE
DRI BEBEMET DL, ERSNTZT 7 AV MEN OIS E IR ESNET,

WA F DRNZ Ny 77 F—h """ ZDFHe, EONEIHRE LS 1E80T, RHlATOABEEICESNET,

WA DBIIHN Ao T AFEL "[" 22T HE, ZOFIEUIV AN ZIT IV E T, B LT/ T L
—ANZOFIEUPESNDHE VAMIEWIE T, VAR L TIRA RN R AT LA T — (2R ET,

WA DRI AT g ~—7 " BOTDHE, EORIBUTA T v aF VTRV ET,

AT DBICT AZVAY " " LT ZAG0E "+ ot AIERSIBEZ T TDINET, TAL
YAZZ -84, 180T 0 BLLEOfEZZIF AT ET, 2D, T DALE 25150372 Th =T —I2iX
BOER e —FH | TTAGLEEDITDHE, SIEUE 1 L EOMEE ST ET, KIS T DALEIZHI BRI OED
LI ESN QORWETT— (2720 E T,

FIBUAOFNZ G FAHEN TN =R ME B "0 BB SN ERNHDHE . A RTOZ5 ORI
DB ICHEEL LTSN E T,

7.3.4. BBEMNTYEVTEBBTRFIEA—FESE

ZOHEITIERE R~ o e 7 LB OH LT N E 2 —FERICOWTHALE T, BRI~y 7 05
M3 DEAZIRTZEWN,

BT NE2—heLT tmap 22058, LD~ B I RENTHHZ 2R LET,

TRE=—h zvoid 1T, BEHEIC nil EZ2ETIEE2EST200TT, @H., K DLOIEHLA
NS TRDNOEREZ L, ZOFEFRELTEZIELET, ROEFIZ nil W), OO
PSR ROEE L TT2L, RITHLOOIRBEEIIIINT T/0 ~DEELL TENDZ 2Rl £, 2T,
2T 2RI D printIn BT -void TRE 2 — DI TERSIVTOET A, ZO RS OALEL
FERITEYEH /) /O ~D T 72 ALV THRAET,

ZOESIT, RN~ 7 Bl U@ SO ICHE T, BB~ o7 T, S/ T L —4
DIESNIEE | BB E G DT AT L —F 5 IR T LV —ADBHVET, DED, 51 FITATL—F R A
STWAE, BAEO BRI ZAT 20O TH, Fil 2L, printIn(l..10) LVWOFLdlndho7obx =
=L 125 10 EFTCORFAEICR T TDIEA]FFL TOET, L, B printin ICESNTWD
DIFATL—H72D T BFER~ o B 7 D)— N EES<E | ZOMOH L CIRFTE DIELEITHIA T L — 2 )
S, BARUEZOSDITIRIESNAZ TR ET,

28



Gura SiE~v==7/1

LU, TRIE 2—h svoid 235\ b e, ZAZ7U 7 MNIZ O BEEMER K THHOL O TR LA A LM
TEET, ZIUE, BEBNITT — 22 IR LTV DL RDZERTEET I, LIV ST DT ATV
— 2 & WL THIIET T 2L B EE Y1 2 D1 T,

ThE2—F :treduce ZOF7-fEIL, HIZRUEREZIR T ZEARLET, ZOTME2—hOH®RELT
HEELTWDLOD—20F, self AT Ay RDEFHR T,

77 Hoge 723V, A/ K Hoge#foo(x) L Hoge#tbar(y) MIEMEINTWDEEELE T, 20L&, Zh
DAY RINA L AL A~ND LI self ZZVEEL TRIIDITESINTWDE, 77 A Hoge DAV AH A
hoge ~DAVyRIEFOH L% hoge.foo(1).bar(2) DIk Ttk 35, WbpDH Ay RF =—1 M
AIRRIZZRVET, ZAUL, 7R T L& IRICEK LT DOIMERTT A, R~y 7 O — LV LTz
EXIREE NI E T, B21E, hoge.Foo([1, 2, 3]) DINTAVYREMOH T L, KB~
TIZE S TIANERZRT EOMBREITV, BVEN [self, self, self] EVWOUANMIZRDET, ZHUIFILC
AL AZ L ANDBREFLVANPIERNH LI LIRSS Z LT FENFERTT, SHIT, ZOIH2REH
Jro CETLEIE, BIRDEIRAY Yy RTF 2 — U D3RIk TERLRVET,

BEUERDOLXICTNE2—h treduce Z U Tis<e, BB~ B 7 CHRDIKUAERZATHBE , Sl
M L7 B2 5 DK X272 £, BiiOHIT hoge. Foo([1, 2, 3P EVIHFERHLAEN TH, ZORD
XV AR TIERL self 1220 FE T, ZHICED AY YR F == FICHEERN v~y B 72 @8 T
hoge.foo([1, 2, 3]).bar(2) EVOIH7tlk N AlREIC/2nF T,

7.35. JOvIEE

BIBUC 7 oy 7 R HIDNCTHITIL, BIEERV AN T NE2—NERITH T, 7y BEEZZITID
AT AT L =255 " BXO " THAZLOERELET, @, BRI block V)44 RITE
DNFHZEMSENTT N AEBDLRIE DT HIENTEET,

Ty RERNROVEEZ, 7oy O T T LT —12eh E T,

Wz, 7y s RERSNIZBEEIL, MO LOE, 437 a7 &Rl LT EniT EE A, 7 ey /%5
WL7eWe T —Ze0ET, 72720, T ey REZRFOFN T ORI AFar~—7 "?" ZOlfhE, %
DTy I IA T vat MR ET, BEIE, 7 ey 272l THHY THMENH T2 ENTEHIITRDET,

Tav 7%, B A L AZ AL TR RASNE T, T ay s REA T v a UV REICLIZ SR T ey
J72 LT 3, ZOfR 2 ni | MRUASE TS

B DRNZ ANy 7 74—k "™ ZoiFbHl, Tay 7 IR A AZ L AT/ quoted fEEL TRASIVE
R

7.3.6. JAOvHEZEDOH

Ty E R LB E S OBZ Ll FIORLET,

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

(2 {IxI|
print(x)

}
Ty 7 DFIEIIIME DO AT =T EMILL TOETS,

X =0
() {IxI|
print(x)

3
printIn(x)

7y RUATEN Y CHA BN THLENER A,

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

by

Ty EA T A ARE TCE S LIEX, T avlE W CEEAMN O T LT oy s Ko AR VITiE
nil BREINET,

f opt() {block?} = {
if (block == nil) {
printIn(''not specified™)
} else {
block()

¥
¥
T _opt(Q)
T_opt(O {
printIn(‘'message from block™)

bs

Tay 7 TiEE . TNEETLTCWDEED T OBREICT 7B A TELE AT —7TEELES (144
B LIV I I RAT—TF DFENITRVET N, X AF I Za—F 102 A28 TEET), BN D
B OMEEEETHIENTEET,

gO {block} = {
block()

}

g0 {
n 5

}
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‘printf("n = %d¥n™, n) # n =5 ‘

Tay Iy RIZT RIE 2—h inside_scope ZOF5&, BN DA —F 280 EDY, RO
AL TR ESNOEERE LT 7B ATELINCTRET, BEIMNBOEHIL, ZICETEICK L Toik
ZEDARET T,

h(Q) {block:inside_scope} = {
m = "local in hQ)"
block()

}
hO {
printf(C'%s¥n', m) # h()"s local variable m is accessible
}
n=2
hO {
n=>5
}
printf("'n = %d¥n', n) #n
hO {

n +=5

1
N

}
printf("'n = %d¥n', n) #n =17

quoted value |ZL7=7av7aE Lo E%% {|..|} CTHloTREKIZET L ZninTay 7 RIKELTHR
PNET, Tuy I RT A=l TEET, FlxL:

(O {block} = {
block(1, 2, 3, 4)

}

EVOHBIED ST A LT D ST D ORFOH UL T,

block = “{]a, b, c, d]

printf(C'%d %d %d %d¥n'", a, b, c, d)
}
QO {|Iblock]}

O {la, b, c, d|
printf("'%d %d %d %d¥n'", a, b, c, d)

3

7.3.7. BEHEEDH

BB DBIEIZIE, AT a5 T 74 VMl AR S I BE e E TEET,

fl(a, b?, c?) = printf("%s, %s, %s¥n™, a, b, ©)
f1(2) # 2, nil, nil
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f2(a, b => 10, c => "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
f3(2, 3, 4, 5, 6, 7) #2, 3, [4, 5, 6, 7]
£3(2, 3) # 2, 3, [1

f4(a, b, c+) = printFf("%s, %s, %s¥n'", a, b, c):nomap
fa(2, 3, 4, 5, 6, 7) # 2, 3, [4, 5, 6, 7]-
f4(2, 3) # error. c has to get at least one value.

BIEFF O L DB, F— U — RO B ENTEET, F—U—RLEIL, FEEHEAE T (=>) THEOTET,

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

BIEVARDOFNT, % HEJBITOTIZV AR ZINZ TELE, BIEYANMIEB LW —T —R5 [ HdeE D
MAFEEIZLUIAEZF DY RIVIZEN Y TES,

g2(a, b, dicth) = printf("%s, %s, %s¥n", a, b, dict)
g2(2, b == 3, c =>4, d == 5) #2, 3, W{c => 4, d => 5}
g2(2, 3, ¢c = 4, d => 5) # 2, 3, W{c => 4, d => 5}

BIEE S DY RNVA DTy 7 A — e ot b E ., KD (quoted value) ZfEEL CHEHEF T,
ZOREREAAL > T filiEE LA FEBL T 5L TEET, LTI, quoted value Zfi~>T, C @ for A7 —Fh
A DI TR ENWEAE T DR EAFRL TWH BT,

c_like_for(Cinit, “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, 1 <=10, i += 1) {
n += 1

}

printf(C'i = %d, sum = %d¥n", I, n)

7.3.8. BEHORYE

BIEDOARIET, —F R EIFHmS - DA B D RVEIZ 2D £,
F7o, return BEEM > TRVMEZEETHIEL TEET, AT TOLBY T,

return(value?):symbol_func

32



Gura SiE~v==7/1

return BECEITSRE  BIAOMIE I CAERAIFOILLLICRELET, ZOLE, 51% value &It
oL, ZOMEREORELLTROET., 3EAMT 5L nil ZRVIELLET,

ZOBKIE zsymbol_func 7B 2—R ol TERSLTOAO T, THIC "return” LR
MRS TS E, return BIOLENSTHET,

7.4, EBFUHLOERRE R

Tay I OGT 7R Y O FCATIZEAE O L ORXed &, =2 H OBEE O LI AT o B %K
L BMRAFF O LHI2720 . o H OB TS DD DN T A 0 BAEL D FEAT NI Lo THIlEI S v E
T BIZIE, —1TORIZ Funcl Q{3 Ffunc2Q{} Ltk 3 %L, funcl 7 func2 OFHliZ T 50 G Dk
DHZENTEDINTRES, BEUTVL O THERETDILNTEET,

ZORERER R LA 72BN if-elsif-else v —/r AL try-except v —7 L ATT,

BIZIEL A & elsif 2 ST B SUILL F DI E T,

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

O, BN T F BIBE ML £, iF BIEII5 14K condl OfERAEMEEHIMTHEHHF DT Ry 7N
% processl ZaHiiL | fe<HRE A TR L £ A, W condl DR R A BESHIKrT 5L, ERE S TVD
elsif OO LAl £9°, elsif BI04 cond2 O RAEMEE I 2E B H DT ry 7N
7 process2 Rl £9,

[F—ATICESBERHLOIIEGT Ty '} EREAL AL ZAOKDORBTZ T 2D T, HEDERIIATE )
JCRER T 2ZEMTEE T, AR if-elsif OSUILL FOIITFR TEET,

if (condl) {
processl

} elsif (cond2) {
process2

+
LS PR A TR L 22 BB OE R R a H721 DL, IR S TR EE A,

7.5. ZE17ELEE

B4k lambda Z{#5 &, Z i LA AR TAHZENTEET, 4L AL, 20 lambda $V )4
BTl LISP 7263k Tk, B2k lambda O — =% L F i@ ¢4,

lambda(args*) {block}
args (Z55dE7E. block ([ZBAEARKDa—REZFLR L £, 5IEFEEIL. BH OREEUE LR USE TR
T HZENTEET,
FIEFRE RIS S lambda O 00T "&{.}" EWVIOITER AL > CRIBAE AR T 52 TEET,
— AU T @Y T,

&{block}

EHLLOEATH, BH OBEBUERITITIROEEEN DV ET, UL, BEAREDOa—FOPIT, FHA RV
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L "$" TEHREDLWIITF D LHL. TOMRF AHBLNEIZ S Y AMIBMNT 58090 DT, T,
"8} DI AAE - TS FNZ B A L AS L A L TN EE BRI T, LR D 2 DORFEIZFICHE
REZFF OB D ERITRET,

&{printIn($foo, $bar)}
lambda (foo, bar) {printIn(foo, bar)}

AHIZRLBERIT, 70— x 2 RE T L0IbE T,

new_counter(n:number) = {
lambda() { n += 1}

3

cnt = new_counter(2)

printf("%d¥n", cnt())

printf("%d¥n”, cnt())

printf("%d¥n", cnt())

7.6. AYYRFEUHL

AL AL AXRIE class#method ) DEANTT T AL LA R4 7% "#' THORIFT-HLDOTEIELET, =
FUIRF 2 A RNV T2 E Ay RDSLFENEG T &R COREDIORFLFIETT, EEOEN
HIL T, BIZEA L AE L ADES L A obj 7283 5L, obj .method() DIHIT/RVET,

7.7. AIIRER

A RDOERIL, class BEODOI/IAEE TITWET,
RABERE A ZHEN VTREEE LT EDND, AV AF AR TFRIAY R BN 5288 TEET,

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

JTANZA R EBINT 5586 REETT, LRI, XFHNITACAY YR print ZEHTH61TT,
classref BEUTHIAAR Y T AD S REIS DT,

‘classref(‘string).hoge() = printIn(""This string is: ", self) ‘

8. HEHEX

Gura (ZITHIERE LV RFRIRERIIFELEE A, B MO T s I3 7 75 TRRLH DS IR0
HROR L SN ST KT A N TEIT T LN TR AR L T ET, ZOETITZENOD R
DEMENEEZ R THEET, HOET Gura IZFFH D, VAR AT L —ZEROTiELHHALET,

8.1. FHIIX
S5y 4T if-elsif-else 3 —4 0 AD—#E UL FO XA 0E,
it Ccond) {block} elsif (Ccond) {block} elsif (cond) {block} else {block}
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OLoD i F IZHLT, 0 HU EOEEDOKD elsif Zitik T&xEd, else [FVEDDHRTY, 7Tuys
PICFLIR T 2N OEDTET Th- T, Ty rzlie 7L —25 5 "{" BLO "} 1IHMETERVWOT
HEELTIZEN,

if-elsif-else ¥ —7 U AZFHT5E, FRMICABLIZ7 0v 7 ORI Z 2AEDEEL GRLUET, ZOMHE
ZfioT, C SHETRARLAD ZHEFA . 77205 result = flag? a - b LVIHEXEZLITFOIIIC
FRb U N/ G- 3= a

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

8.2. #UsL

IR & EHL 9550213 repeat, while, for 33X cross BHVET,
Gura OFEVIRUBEIL, HIZVE —MLEAZ 357510 TiEbV EE A, V—7 N —ElEDDT &I, Rl L7 E
BIANDERELTHEL COKKEREZ D &, UAND AR A S 7 WZFLIR TEET, Fo, MDIRLALIRAZ D
LG 3, WA NTULTEAT L —FE AT HEVOEELHAHD T, 7 — Uy DAEREREE L THHE
OEHIEL ATREICRD ET,

8.2.1. repeat Bi%
repeat BIHO—XIILL T DI ET,
repeat (n?:number) {block}

repeat BAXUE. SIECTHESN BT LB AR L £97, SIEITA IS FTHE T, BIE L7155 HIR L
WZ0ET,

8.2.2. while B9%k
while BEXD—fAUTLLF OISR ET,
while (cond) {block}
while BABUT. 51 CTHRIESNI AN M A 7o TI7Z LB 20 R L E 9,
8.2.3. for E#
for B DO —BAUTLL T DI ET,
for (Cexpr+) {block}

for BT, — 2L EOATL—2RAREBIEIZED, AT L —FDE T T HF T AR ET,
AT —2RARXDERIILL F DI FET,

symbol in iterator

[symboll, symgol2 _.] in iterator

PO TIE, ATL—FDEFEN symbol THRINLDEBUITRASNET, bBLERDBIANTHIIX,

symbol [ZfRASNAEIZEDIVANEDHDIZ/2NET, ZFH OB TIX, AT —FDEFNIANTHIL
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XVADEZRZ LI ST DB DD RNV DEBIEERALE T, ERPVANTRWGS, &2 TDY
VIRV O BB R CEAMUA S E T,

AT =2 RAXD O EfEEESN 6, —EOL—7THEPOAT L —42%—D>F OFHliL T &
T3, LT, WTNDDOATL—F03 & T T HE TP IRSIE T, DFED, AT L —F D BRI /R
HEXX, N —T ORI —FENAT L —FOBEREICHOELIET,

8.2.4. cross BA%
cross O —KXUILL T DI/ FET,

cross (Cexpr+) {block}

cross BIEUT, — DU EOATL—2RARXZ G IEIZED AT L —Z 03 T T D E T AR IR L £7,
AT —ZRARDB —2DLx AHEANEIL for B —DD5AEEL-LXLFILTT, —2DATL—
ARAREIEETDHEL TN —TIR0, — D HOATL—204Mil, ZDSHOATL—2BNHlON—T %
ML ET, AT —RARZEEIRET 2L ATRE T n HORARLIEET DL n HOZHEAL—TIC
ROET,

cross O ETHIZLL FIRLET,

>>> cross (x in ["Taro"™, "Hanako™], y in 1..3) { printIn(x, " ", y) }
Taro 1

Taro 2

Taro 3

Hanako 1

Hanako 2

Hanako 3

8.2.5. #YRLIZHIT+B7O0—4

IR LB R T THRIT 72012, break BB HESHLTOE T, ZORBEBEHNT L, —FARIOM:
Vi UBAR DALELZ BT L £97, *ﬁxﬁ&iUT@kiﬁDT“To

break(value?):symbol_ func

TR 2—k:symbol_func %, 2O IO LRV CHRIRLIZEE T IO L& LRI 3
LHZEERETHHDOTT, 51 LT value T L, FRL72IRLEE D RV EZZ OEIZERELET,
HUETHE ZORVEIE ni L 1220 ET,

& LL FIORUET,

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

}
IR UALER D e A% 7 LU CHEBEIC R AI21E contiinue B AV Ed, —ixUTA T oLB0T1,

continue(value?):symbol_func
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ZOB%D break BIEEFRILIOIC, ARV OB TR LIZZARVET, 515ELT value ZE3 &,
N—T DZDRIOFHIEEZ ZDIEICRELET, BT 5L, ZORIOFHHEIL ni 1 12720 FE T,

8.2.6. #&YRLEABKICKAIVRLDAER

I LUB%L repeat, while, for, cross i%, 7 7 4/V N Cld— &tk OV —7 TRl L 7= E A2 D BE%K
HEORVEELET, L L, 7RI =—hk list F7203 :xlist 258758, V—7 T LOFHIfEE 2
FITHOVAMRTINNTAET, TRE 2—bk tlist 2T 5L, TR TOBEEZER I OUANMS
720ET, TR 2—bh:xlist T, FHHED ni 1 27250 DZ ER BRI ET,

8.2.7. #YRLEAMIZLBITL—E2DLER

03 LBE% repeat, whii le, for, crossid., 7 74/ TlE#0 R L AEIC FE SV TRIEE L block DNZS
ZRHMBLET, LooL, TRIE=—h siter /213 xiter 2I5ET DL, TOH TilHli§ o2 Li389, L
— 7 ONEE—ET OB T 207V — 2% IR IO ET, THIE2—b titer 25 E 3 5L, T3TOH
FHIMEZ KT AT —22720Ed, TR =—h:xiter T, fHMIED ni 127258 DA AX YT T54T7 1
—HEIRELET,

ZOBEREAEAE S TR LB D R BRI, A EFTRENALOLITRGBRVET, LT Ofl% /T
HELED,

‘x = repeat (10):iter { printIn("'Hello") } ‘

ZORAFHML T, Hif I3 Th R RS EE A, 22 TlidMHello"% 10 AR 89547 L—4 | 24K L, X
WIZRALTWET, /7L —%% filziE "x.next()" OIHIZFHET AL EIZ "Hello" #FKRLET,

DA BIEL T, BN —T DOAT L —2 AR L THET, LLFIX, 1025 3 ETOEMED 8 DO AA
PEEZIRTATL—2ZDOF T (CHERUALHL cross BIEAE) L - L HICHEBR TEET 0, L HE/L—
TOFELTEVDHIF TNET),

iter = repeat (3):iter {]i]
repeat (3):iter {]jl|
repeat (3):iter {]Kk]|
i, 5. kI
}

ks
AEEhi-ATL—4%% iter.eachQ): list DI T 5L, UANCHE RA2GHNET,

8.3. stz
BIAMLELEAT) try-except ¥ —7 2 AD— R UTLL FO IR0 FET,
try {block} except (error*:error) {block} except (error*:error) {block}

OEOD try IZHLT 11U EOEEDOED except Zitik 352N TEET,
W ATV T RO FEITHICHIN DRI ETHEAZVT IR TS E T, UL, try B D7 oy 7 hcRAe

37



Gura SiE~v==7/1

L72BIAM Tz o B L L. 2 b ki 75 except BAEICZ I —NAEZIEFZICEL TW&EET,
except BI%E. Bl CHRESNIZ=T — AL AF U ALPESNT- T —NEZ IR L, LB L2 &0T
HEDOT7 oyl ONEEFEITL, 2O try-except —7 A& TLET, HLWT LD except BED RN
ICHAEBL RN EeXE, lF EBVOT — N TOIET,

except BAEIE. 0 LA EDOET— AL AZ L AZBIEUNTEAZENTEET, FIEDBRICHIREINRNE,
ZhETDexcept BHTAELD -T2 DOTRCOFINEZ DL TR LE T, 1EL EigEsh-%

Bl WTIDO T — A AF RGBT AU T 52812720 T,
except BT =T — AL AR RIFLL F DL 70y VARV TERSILTOET,

SyntaxError, ArithmeticError, TypeError, ZeroDivisionError, ValueError
SystemError, 10Error, IndexError, KeyError, ImportError, AttributeError
Stoplteration, RuntimeError, NameError, NotImplementedError, IteratorError

CodecError, CommandError, MemoryError, FormatError, ResourceError

except B O 7 ry27iX, |error:error| LVORROTay 751 HEZ TRV ET, 514K error 135255
AL T =TSN T DT — AL AF AT, 2T —FRCAy B — VR A NICE B ET, 22—
O HAES LY A RS A LN TEE T,

B raise Zflio> T, 2—¥NEMICHS N I ESELZEL TEET, —RATLL T DBV TT,

raise(error:error, msg:string => “error®, value?)

9. EEERMITVELS
9.1. EXEDZE->MIT

B y=x2 OFTT7ERE T DA E X ThHET, JEAEEIL, x 125 05 5 FTOHMEE 1 XA THRA
L72E&D y OfEAERD | & JEEE RS Dl AL E -7 Y b HZ 8L EL LD,

WkDTO T I T EETIDOLIRMIREATHIE, NV — 7 AT U TR IR UALER 4 B ) DAY H
ETFETL, CERETHNL., L TOIHR T ar T ba BUNENRDHIENTEET,

const float Xx[]

float y[11];

for (int i =0; i < 11; i++) {
y[i] = x[i] * x[i];

{_51 _41 _31 _21 _11 Ol 1, 21 31 41 5 };

3

R 0/ I3 7B L QD S EERGIE, RIUAEEA 350\ @M%z 452 L2 o< TL i,
LISP 04, GA4EREZ1TY map Zfi-> CLL FOIANI R T&EE T,

| (map (lambda (X) (* X X)) "(-5 -4 -3 -2 -1 0 1 2 3 4 5)) |

MRV L H U MIELZENTEEL, LISP (ZIRST, @RS L &SI T DT LA mc D 2 500

S BRI ET, L U&7 BEL OB DI, B TCLTEDED AFAEIZESTITE-DESHNED

TT, ZbFh, I TEBICHRLIZVOIE, x OEINIRHET D x2 OEZRD DLW HifliZedf E T, LA
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FTOXHFIR T, B2 DR ESLNEDTLLID,

X
y

[-5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5]
X * X

X * X EUVIORFLT, X ICOEDDEMEEZ TS Z 2 HIFFL COET, ZHUSKL T, x (ZHEDOV AN
Bz e & BFERINIZ G BT b~y B 7 ETI I T IUR, — IR0 U2 5k T 5 2 70 < Ak
REGLNDINNCRET,

HFERA~ e 7 | ORI Z DI B IENDAZ — L ELT,

9.2. av+tJhk

Gura OHE AT IZEALTRTHERA~ v 7NV E T, Zhiud, a3 5 RIEE 2
FCh RN E DR 52 5 B E T, 2—FRFWEE L, ZOEFRSE LT HHEREZ RO
ZEITR0ETS,

RN, B GLAA B — P ERBEE) b R~y 7O ESEL TOIUXZ OREREN
B<INTARET, DFD, BIEICT —HFEPET L, T —HFOEHR T LI R LBEBNEITSNDLDTT,
Gura PR DAL BECIREE Y 2 — L OBBDIZEA LT, BN~y B 7 OES NN THE
T

9.3. WHAIL—I

B~ B 70, "&&" & " ARSI R TOEAE FIZ O W THHINET, ZhH DR 723 BRIME
NTWBOIE, BIICFHBRTOREZ T AL D06 T,

BRI~ B 713 E 2, TRIE = —h tmap #2 CTES SN2 L ChfiixEd, Gura MNEAET
AT 2RO ZLUT, ZOBESE ST TRESHLTOET,

Gura [ZBWC, T =28k KRBT 5T —FBNIYARAT L —2TF, UANCATL—H3, A 1-CR%K

ICHESNDE, BRI~ B 7 DM ThND IRV ET,

AT D70 7 —40% 3 OB TIAVELET, DFD, VAN AT —4 ZLCENUNDADT
—T7,

HF BRI~ o B 712 ko TRBNDRERIE, B O T NE 2 —MEES., IO TIUNIAN, AT —FF
TAIAI T —=DENIR DN LS THERRVES, 7T 7 AV MOEHETIE, 51EICAT L —F DB OEDTHE ENLD
EURERIFATL =20 ET, LT ICRVEOSRMFE LD ET,

ik Soha=d)) ROAE
AR T—D I AT —ITOWTEEEFITL, REELET
ANT—7) AR VANDHEZ T LICEAR A FATL, ZOREREZVAN L TRLUET

(AT —Z T )
ATV —EBREEND AT —ZofERELTIRLET

KRR~ 7 BEESS-B% func(a, b) OMFOHLEZFICESTELLET, 518 a, b ITATT—,
VAN ATV —FEPELTEZORVEILLL FO IR0 ET,

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

RO ZIE 2 T2 WA 1R, BEPF O L T MW E 2 — b4 ELET, B~ 7 O RV EAZE
57N 2—hD—EZ L FIORLET,

7 RE=2—h B

-list YAREIRLET,

:xlist nil [EEZERENPLRALIZ AN KL ET,

set BT HEE BRI LI AN IR L ET,

:xset nil fEEEETHEEERPORANLIZVANKLET,
iter ATV —HEIRLET,

:xiter nil 22Xy 752547 —F2E2RLET,

9.4. —RRHBT4
94.1. EEFLEERMTIELY

Gura OFE IR~y 72 A L7l 2Ll FIORLET,

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

[6, 8, 10, 12]

>>> [1, 2, 3, 4] +5

[6, 7, 8, 9]

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

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

HEF ORI~y 78 VAR AT L= 2B EL BB DEDENANAZRE N EIRICRBLCE E
—é_o

AR X,y @Wﬁg;&§+% ........................................... (X * y)_sum()
BAEY AR x DT, 10 RGO EFRE AT b woeereeeeeeeeees (x < 10).count()

BAEVANx OF T, 3L L 10 L FOEHREDT UL 00 ((3 <= xX) & (x <= 10)).count()
942, XFIHHEDHEAEDLE

REIRI~ o L 7 B A S EX F T — 2 A A BRI B S B R B L, B O TR T AT
72 S DR R BT L TEET, U FIChlEbIT £,

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

X * x X math.sqrt(x) 7LD THREA)~ o BN CTIANER T LOEFEZL TOVET, S
HICE% printf OFETTH, VARSI HEL THEZBNIZZ LI Lo TRV ZORERESMERIL . BHEILD
FoRFEZLET, printf [ TEEFZ2WVEERO T, fERELTOUVAMNIARLEE A,

9.43. TJ7AIANEDEAEDHE

TGOS T AN TR T D70 T AT DI ETET,

‘printf("%?d %s™, (1..), open(hoge.txt™).readlines()) ‘

1.. & stream#readlines [FVANCTII2AT L —F &KL ET, 1. . X 1 MOIWEEREBRESZFEL
FIN, BEODRRDVARNRCATL—ENEZONZHEBAITE VT ICHbELNED TERRTIHITEIT
stream#readlines 23& T35 FTITRDET,

9.4.4. NA—=2RYFUTEDHAHEDLE

LU IEERRB 2> T A 0BG REHI L, R 56T,

import(re)
lines = open(*"hoge.h™).readlines(Q)
printIn(re.match(r''class (¥w+)", lines).skipnil():*group(1))

stream#readlines THA K L7471 —% lines %t l->7-B%k re.match %, fERELT
re.match_t AL AX L AEBRIZTHATL—HEIKLET, B re.match |L, F— /LN
ANl ZRTOT, ATL—FDALAF AL YR iterator#skipnil 2> T nil fizA%y73%
ATV —FEARLET, " *" [ TRIBT DA R T F R —H T, ORI TIIAT L —F DK EFRITKE
LT re.match_t#group A/ R&EEITLTNET,

10. Aon\TwELHY

BB~ o 703, B D SIBUTVARNRA T L —E RSN L XIT, b4 R HH L CRIEA T AN 7 21
BECTLTz, A= TNE, AT IR ADL v — NI o TR B PVANRCA T L —H 2 ofobX T OHEFHE
IR T2 T DA NT 7R AT HHDTT,

AN TR, vy T OFEREZV AR LTSS map-to-list, v BT OREREATL —X LT
% map-to-iterator, =L CHERE)~ o 7 D/ — )W ZEEDWTEFZER T % map-along £1) 3 DDE
—RBBVET, BRI = REAREFEAET DR T T £,

E= Give=2 B!

il

map-to-list i VAN DA T VeI LA ANEFHIL | EDORERZY AN L TIRLET,
iz X, objs::method() 1ZLA FDOa—REFIUHERIZRVET,
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for (obj in objs):list { obj.method() }

map-to-iterator | ¥ | UANFOF T VoI T EIZAV BT AT — 2 &K LT, Filx
objs:*method() IZLA TFDOa—RERIUAEFRICRDET,
for (obj in objs):iter { obj.method() }

map-along & | BIBOEELEICER~ L T EITOVET R, ZOEEXL T — N THAHUA

FOBEZEBNEIEREL TWEET, #il2iX., as, bs, cs ZAIHLNDOUARAR

ET 5L, objs:&method(as, bs, cs) [T FOI—RDIIICEHHZE

EAELET FERITRRVET),

for (obj in objs, a in as, b in bs, c In cs) {
obj.method(a, b, ©)

}

ZORRIL, BRI~ o T EA N2 L T DS o B E /AT L

WTEET,

10.1. 5¥—RRBET«

ARV T AT S LT AN 7O E R Qn&EEd,
PUFIE, 4R EE 2R R 5 Print() EVIOAYYRERi>7- Fruit 77 A% {E-71%% ., Fruit 77 A0 A
VAE L ADY AR Fruits AR L TOET,

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

Print() = printf("name:%s price:%d¥n", self_name, self.price)
}
fruits = @(Fruit) {

{ "apple"™, 100 }, { "orange', 80 }, { '"'grape', 120 }

by

fruits OEZ|IZOWT Print 2FE{7T51001%, A< Voo T TOIOIZE L ET,

‘fruits::Print() ‘

B DAFH T ZF R LET,

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

—FBREWARNCEAZ T ERRLET, — AEHEZ72Z OB, FilEE A2 LB S EMEC 2 E
T, ANy AV G ZR e S Rl REIZ 720 97,

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

FLRICTT N AT =L TANT B T HMLBL CNVET, BEBRENZ VXX, ZHLD HNET
DRI ES,

‘printf("%—*s %d¥n', ‘
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‘ fruits:*name:*len() .max(), fruits:*name, fruits:*price) ‘

BEEA L A RS C BB 100 FREDOL DAEFRLET,

| fruits._filter(&{$F.price < 100})::Print(Q |

PATof, EEFRICALEZ | BrERA)~ o' 7 LA G O TULEEL TS,

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

EERA AT —ICL T/ — M LET,

fruits.sort(&{$fl.price <=> $f2_price})::Print()
fruits.sort(&{$fl.name <=> $f2_name})::Print()

11. A —HYEHFRISR

class [¥aflive, 2a—VEFKDITAERTHZENTEET, class O —HUILL FDOEBYT
j_‘o

class(superclass?:function):[static] {block?}

class B, 1ER L7/ T ADa L AN 7 X2 B¥ &KL 7,

513 superclass ITi%, BV T ADa L AT 7 2BAMATRELET, AT 5L, Gura DL —RIT R
object ZHI/TALLET,

block X, Z7TAICEZRT DAV YR ERIVTABBOBEELFLRLET, AV YREZROF 1T, @H
DEEEEFRLFICTY , AYYRPTHOPBL TCNDAAZ L A BT HITIE, sel F EEEfEVWET,

T DAY ROPIZIE, LT DI BE AT 20 DRHVET,

_init__()
OV ANV OEREZLE T, ZOBBTERLI-G T oy 7N, class BIE CIRENSBA%A
VAR ADBIENT IR ET,

_del_O
A VAL ZPHIBRENDEEITFHINDAY YR TT,

__getprop__(symbol :symbol)
A ARB L ATH LTI RN TABRE LB FRED T /ST A PA L AZ AN TERSILTORNEE
WM E I E T, 514 symbol (27 e 3T 4 A NESNDHD T, i d b7 T izl £,
Bz 11X, Foo.bar EWHOXNFEiSL, Foo A AX L ADH I a8 T 4 bar NEELRNWE
__getprop__ T4, symbol (2 bar BAADET,

__putprop__(symbol :symbol, value)
A AB AR TT T A A ZE LT L XTI D A R TF, 518 symbol (238 ET 57 m/ 3T
AR value I[ZEDESIVET, ZOAY Yy R TRALEEZLIZGATT true, Lgn 725613
false ZIRLE 7,

iz 1E, Foo.bar = 3 LVOHRADFHEINLHE _ putprop_ 234U, symbol (2 bar, value (2
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B 3 BAVET,

__getitem__ (key)
ARG AL TA T IVAB AL EEITFHEIN LAY YR T, Bl key (21, F—LLTHRESH
T EDESIET,
iz X, foo["hoge"] LV WORXDFHfisiLeE  getitem  AFEIL, key (230574 "hoge" 3
EIhET,

__setitem__(key, value)
AL AB LA L TA L T I ARAZ LIZE XTI D A Y R TT, 5l key 1Z1F, F—ELTHRESN
7-fiti, value [ZIZRAERESILET,
21X, foo["hoge'] = 3 LVWOXDFHlichLE _ setitem  23FEIIL, key ([Z3XF51 "hoge"
25, value ([ZHUE 3 AV ET,

_str_ O
AL AL Al LFHNEL TR L XM DAY Y RTY,

11.1. BERODL—FEE

Gura ([ZBIFHHEERIL, 77 AOKRAE AL L TRES N O ET, S RIT struct B CIER T 52
EMTEET, struct O —fxXIXLL FD LB T,

struct(args+):[loose] {block?}
block (21% class % ® block L[FILENNT, AV YR EFRRLI TALEDOEFR TR LET,
11.2. BIZH
UTOEEELIZLE 7 —ZOREW P THONET,

o AUEEShIIEIEAEE L&
® TNt a—FTRIRESNIABITEERATDHLE

12. E>a—)L

TV 2=/, B T AZRBET 5T7 7 AOVTE, BV 2/, 8H O Gura A7V 7R CRERSZA
JVTREV2—/b (*.az) &, CHTRRBRL TENARLIENAFTIEY 22—/ (*Lazd) BHVET, A7V T
EVa— VLT 256 2 —NRICkleitd a2 7 2 N EIIHD £ A,

EVa— VEBEFITL CWDAZUZMHIZED ZEeiiE, import P L £, import BE%IL, 5l
BELTED2a— N AHZITRY ., ZDFED2a— VAT 7497 (Laz £7713 .azd) ZolF=7 7 A /Va+s
EDONRZINGERUET, R/ AL sys BV a— /L HOLEH sys.path I[CESIOERTHELET, 20
BREONEEFEEMZLHE, TV 2— VORFILHIT RS LET, Windows BREETIE, 7 74/VETLUTR D
NEIZEY 2— V2 RELET (gura.exe BFETHT (L7 % %GURA_DIR% THRLTWET),

1. HLUbTF4L 2R
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2. %GURA_DIR%¥module
3. %GURA_DIR%¥module¥site

Linux BETIZULTOINIRVET (FALZNOT LT 09720 fusr/local (27257 Jusr 12725
T AV A= DAL T4 7L — g T > TR EVET),

1. AL bhTF4LZ7R)
2. /usr/local/lib/gura/ %7-i% /usr/lib/gura
3. /Zusr/local/lib/gura/site %7zl fusr/lib/gura/site

import B DG FEARWZEW G IL, BIZEY 2— 1A %515 ELTETHOTT, FlZiX, CSV 7+—
VRO AEEETHEY 2—)b csv AR —MTDITE, LLFOXIICLET,

‘import(csv) ‘

ZHVT esv BV a— VG RIAEIL, csV EVIOARTTEY 2—/LNDT VARV E SR TELIDNTRVET,
FIZIL, csv BV 2—/LIND read &V BIEAEFEFONF7I21E, csv. read(stream) D LHIZFLiR L £ 7,
At FVa— AV NOV RV EBIEOAFIZEMIZEVZ AT, BV 2 — AR LIS RLIENZE
HLHVET, ZDIHRIGAEIT, import BIEO%IZ T ayrEFLlR L, EVZTev R AEFIZELET, Bz
csv EV2—/L®D read BLO write BIHZEDZTITIZLL FOIDIZFARLET,

‘import(csv) {read, write} |

ZAVT, a7 L00iE read(stream) DI T ZENTEET, EV2a—LNOT RV ET R
THEVIATLZEL TE, ZDGAIIT AZVAY " 27y NICFLak L £ 9, UL FIiE, opengl E¥=2—/L D
RTOTUARNEENZ T TT,

‘import(opengl) {*} ‘

72U, ZOMRREMIEEY 2— L O RV BBIEDA T ZEMICT TIZH LT R4 LERL T T
—ITR D ATREME N D DD THEE L TSN,

import B O HOBIBARETHE, B 2— L &R TRVIAT ZENTEET, ZOMEEIL, BV
HHIDFEY 2= VEFWARTTEIRT 55870 8 IR T, LUTI, sqlite3 EY=2—/L& sq LWV REITT
ST DB T,

‘import(sqlite3, sq) ‘

13. /1 TL—%

ATV —2%, AT FTHNOER LIRS E/TFTAG T 572D OFIE T, Z2<DO7mr I 7 SiETHRY
AL TWDHEER DT, T TICBREAD T NENTLLE), AT L —HDbobh — A7 FIRIL, iR
LALBRZATY for M58 \ZPEL T, 2> T THOERITNAICT 7 EATHE0H9EDTT,

Gura IZBITDATL—F2DOEENT, MOFFELVG T oLHETT, ERL, AT —F IR~
R, AN T :i@ﬁﬁa‘égz&é@frf—éﬁm%fﬁ ZDiz, Gura TIFEERFEOATL —4%
BHLTOET, INWOEMAGOELE 4 ETHIERESCTIT > TOC LB - LR FRIE TEITED
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IO ET,
13.1. ERATL—REERATL—4

AT =L, BRATL—Z LB AT L —2 BBV ET,

BIRAT L —2F, EEIZENL S TEROBENHOLN LD 0> TNDATL—2TT, FlzIE, 5
1..10 IREILRARATL—ZTT,

— . ERATL—2 T, BROBBRARLOERLET, EBRICEELZ GO LA REE TR TLZE
VIBATH, HOOUO BREBEMD FEMMEOLN2WVEOITERAT L —Z LI TN E T, RS 1..
IREARERAT L —ZTT,

ZDIIBRERNEDTHDIE, AT —FBAEDOPIITER D HOD LD 53022 TORTIIXNT RV D
DHHNETT, B2 IE, BHEHEZIKT iterator#count A/ v, BHRELZWIEICHIET 24T L —2 %4
9% iterator#reverse RENIIUIHIVET, HRATL — X ZNOLOBEEITIETT —ITRVE
R

o ATV =RV ANIEBRT DI B EA IR AT L — 2T 28, =7 —1TR0ET,

13.2. 4/TFL—%ELTJOvoR

ATV =2 %R, A7 v ar T ey s Rz I T £, BEERFCHLOBRIC 7 ay 7 M RESND
EATL—FDEFTLITHROIRL 7 vy 7 ONELZFHIILES, 20L&, |value, idx:inumber| &V )iE
KT 75 5nESNET, value ITEFEDOMHE, 1dX 1TV —T DAL T 7 2HAE T,

13.3. YRAFDAERL

ATV =25 TR e 2—b tlist 20 TETTHLVAMERETHZENTEET, BT, #5
EOFPHDOES N2 H 119 % range BBUCUANM /T 2I0FRT2ITIFL F DI LE T,

‘range(lO):list ‘

THRIE 22—k tlist EWoLpll7 a7 ROBENSNLE NV—TTLD7 oy OilifEz EHE IO
ARDPERRSIVET, L FOFIE, R la2 BB IR DUAND AT ET,

‘range(lO):list {Ix] x * x} ‘

134. A TL—2D%ERK
FREDN— IS THEE T4 T L — 22BN DB ESNTWET,
134.1. RILEZEEQOHEZITHATS
FREDMEIREDBIZTH N T o047V —2 %ML T, —KFUTLL FOLBYTT,
Ffill(n:number, value?) {block?}
S8 n IZAERRT D%, value ICEAFRELET, value IZIHMEEOMOT =255 E CEE T, value

ITEMEATREC, B LG A1 X ni M [EE R ITEF AT L — X720 FET,
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13.4.2. EBEFREEOHIETHATD
FBEOHETHEE N T 07 —2%2E R LET, — NI T s T,

rands(num?:number, range?:number) {block?}

S1% num 24T 58 %, range IZED EIRMEZEECHEELET, T 255ME x X0 < x < range
NI IC RV ET, num DNEIRSNDE ., ERRICELEZ H L E T, range BERSNAE, 115
B x 120 < x < 1 &9 /NEdiEc 204,

13.43. HEEDHERADHIIZHNT D

BRARE LA THE, B L OHREEEL Tkt 3 28 o447 — 2% E L £3, —RSUILL T DL

BHTT,
range(num:number, num_end?:number, step?:number):map {block?}

S num OARERETDHE, 0 0H num — 1 FTOEKEEHILET,

514 num & num_end ZFEET 5L num 2> num_end — 1 FTOEEAZHHLET,

512 num, num_end BL step Z45ET 5L, num ZBHIAEICL T, step Z &I HlEZ AL 7V AL T
num_end B xRV ECoOREE L ET,

WL EEA N )30, AL —& "L BESZEETEET, "no.am” LWV TIZ N2 bmET
DERZ M T AT L —ZIZR0ET, Fo,"n. " HRETDHE N AL T, ERIZAZIA NS
ATV —=HITIRET,

13.4.4, @EEY VT LBERELTRINEE TS
FFREY T NHEREL THINE M T o470 —2EERLET, BRI TOLBYTT,
interval (a:number, b:number, samples:number):map:[open,open_I,open_r] {block?}

5% a \Zh/ M, b IR KIEE R ET 2L, o7 V8 samples fH721F, [a, b] O#EHHN TR/ %K
Ha L ET,

7hEa—hk:open, open_I, -open_r Z{EETHE, HHOA—T U FRMFAFEETEET, open &
a4 5L, #HIEE2 (@, b)ic, -open_I Tix(a, b]. zopen_r Tix[a, b)IZR0ET,

13.5. EXDHH
T TIFETDIANCAT L =N, T TEB AT 2A YRR ESNTOET,
13.5.1. SEMISEEHIZTEREHETS

SEHENDIRE DRI T B A T 24T —2Z WKL FT, THFANT 7 AV DI CEEANSIR ER I T T8 £
7% UNIX =<K head 74 Rz > TCET, —fixXIXLL FDEBY T,

list#head(n:number):map {block?}
iterator#head(n:number):map {block?}
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Sl n (T S A ER B AR ELET,
#lz1X. [A, B, C, D, E, F, G] LWIURRMARALTZZER x D3db-72L%, x_head(3) %#EITT 5L
VLT DX BRI E o407 — 4% AL ET,

A B C

13.5.2. REDEEHTEREZHWETS

FHEVIDOBBNOIEEDOE T T EZ LT T2/ T L —2Z2RLET, THRANT 7 AL DI HIE ERT
F1T%5E 7T 5 UNIX 2K tail o4 ixEoTOET, ERATL — 2T L TIDOAY v REFEITTHE
7|20 FET, —KXUILL T LBV TT,

list#tail(n:number):map {block?}
iterator#tail(n:number):map {block?}

G n (T 2 2R R E L £,
FlzZI1X. [A, B, C, D, E, F, G] EVOURNERALIZEE x b -o7-E%x x.tail(3) #FEIT7T5HE
LR OIS0 14447 — 22K LET,

EFG
13.5.3. ZLZEMNSIEEHIETERZLET

head LIEiIT, JFHOEREHER TRIN It DEHE AT L — &R ET, ARRTLL DL
BUTT,

list#offset(n:number):map {block?}
iterator#offset(n:number):map {block?}

S8 N ICBRANT D E R EEELET,
Bz [A, B, C, D, E, F, G] &vOURMERALIZEE x Hdbo7-LE, x.offset(3) #FEITT
HELUT OISR BEHRINE M )T 24TV —FE AR LET,

DEFG

13.5.4. EEHT >EXRERINTS
WBEHTEZERALLDOEBZYZERTAHIATL—H 2R ET, — KL TR T,

list#skip(n:number):map {block?}
iterator#skip(n:number):map {block?}

B AT D ERB AR ELET
flzIX [A, B, C, D, E, F, G] &VWIURNERALIER x Didoo7=b&, x.skip(2) &#FATTHE
LR DI BRI T AT L — 5% LT,

ADG
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13.5.5. EFREHMDnil EXRNTS
RS ni | fEZRINTHA4T L — 252K L Fd, —fixIXLL Fom@mY¢d,

lList#skipnilQ:map {block?}
iterator#skipnil(Q:map {block?}

13.5.6. FHICEBTHEREZHETD

YALEIAIAT L —=F0 RMFICE BT 2EA LM T4 T LV — 22 AL ET, —RAILLToLEY
‘/C‘\‘a—o

list#filter(criteria) {block?}
iterator#filter(criteria) {block?}

criteria [QIFREFIIAT L —FEIRETEET,

%L, —oD51%% LY boolean EZ KT HDEFRELET, Filter BABUIVANEZIZAT L —FDOHE
R OLHOTORBUTEL . ZORVED true DEELDEREAHLE T,

criteria (A 7V —#%tEET 5L, Filter BT I ROV ANETIZAT L —Z L[FARFIC
criteria DA7L—X%ERL, 2 true [EOLXIZER AL ET,

13.5.7. EHIZEBLTLWSBINERZHETS

VANETAIATL =200, FHFICEBEL T DLREOBFEZMN T 547V —2 &AL ET, —KRUTLLT
DEBVTT,

list#while(criteria) {block?}
iterator#while(criteria) {block?}

criteria (SR FIIAT L —HEIRETEET,

B, —o D58z LY boolean [z b D& ELET, whille BIBITVANEZIZAT L —FDOEFHE
ZOEDTOBBUCHEL, ZORVIED true OMZTERZMMLET, false ([T bUBEA& T LE
R

criteria (IA7 L —2%tEET 2L, while BEIIHI AR OVANEZIIAT L —ZLFIFFIC criteria
DATL—FZEEL, 28 true ORI ER 2L £, false (T2 7-HBA R TLE T,

13.5.8. FHICEBLTHLOEREZHMETS

VANEIAIAT L =200 JIFICE B LI RO BRI T 247 LV —2 2 AL £, —firlidl
TOEBEYTT,

list#since(criteria) {block?}

iterator#since(criteria) {block?}

criteria QX EIIATL —F2IRETEET,
BIHUE, — oD 51%%E LY boolean HZIRTHDEFEELET, since BEUIVANEITAT L —FDHESHE
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ZOEDTHOBBICTEL . ZORVEN true (272> 7-Ff i T2 Bt L £97,
criteria lTA 7LV —#%ZfEE T DL, since BEUIHIT R R OVANEITAT L —HXL[EREZ criteria
DATL—ZZERL, 2D true I/~ 7- M Chil A BtE L £,

13.6. EXIEF DiEE
BREERTDHINEESC, i HIEEEZ DAy RNHESILTOET,
13.6.1. EFRHNEZYUMZLKET S

YANEIIAT L =2 DERZNAEEL REICEZELIZOHR ORISR LAT LV — 22 LR LE T, — R
KNI FOEEYTT,

list#round(n?:number) {block?}

iterator#round(n?:number) {block?}

G n ITEEMR TRONDERDOBAIEELET, ZO5HEEMT 5L EIRIZERZVDZ T HERA
TL—H2TR0ET,

Bl ziE, [A, B, C] EWVIHVARERALIZES x BNhH-o7-L& x.round(10) ZFEFTT5LLLTFDOLH7%2
BRI )T ATV — 2 &AL ET,

A B CABTG CAU BT CA
13.6.2. ERHN%EJ—LTD
BRI — N RE ERT AT — 25 A LT, — R IT L Fo#EY TF,

list#sort(directive?, keys[]?):[stable]
iterator#sort(directive?, keys[]?):[stable]

13.6.3. ERINZHIZEETS
BRI WNSEETHATL—HEAERLET, —RUILLTOLBY T,

list#reverse() {block?}

iterator#reverse() {block?}

#ilz1E, [A, B, C, D, E, F] EVIHOURNMRALIZEH x Mdbofztx, x.reverse() #Ei79 5L
IR DI BRI e 1447 — 22 AR LET,

FEDCBA
13.6.4. BERINEZERIZEET S

YANEINIAT U —FDEFZNATERL BB M EER ., HORIICRESTOIEICEEZ
MRS AT L —FEERLET, I FOLBY T,

lList#pingpong(n?:number):[sticky,sticky_l,sticky_r] {block?}
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iterator#pingpong(n?:number):[sticky,sticky_ I,sticky r] {block?}

I n ICEERBR CHEONDEROBAEIEELET, ZO5BEEET 5L, WIRICERZDNZ T HERRA
TL—2 |20 ET, TR 2—hk:sticky, :sticky I, :sticky r (32ciEE- 3K TR L 2T 5E
X FE A 2 IR INEN R ELET, tsticky | 2MEEEEF, ssticky r 23 &g, ssticky
PSS D SRV DR E ISR ET,

FlziX, [A, B, C, D] EWIHVANERALIZES x NH-o7-L&, x.pingpong(10) #FATTHELLT
DIIREFEIN eI HATV—F 2 ERLET,

ABCDCBABCD
x.pingpong(10) :sticky ZEITTHLLL FDIIRERINAH T1T2o4T7 L — 22 AR LET,

ABCDDCBAAB

13.6.5. BERZFHRELL-FHEIZHYERT

L ER e BEEE ST OVAMINO b 02 BEREL TRITAT L =&AL ET, —RUILLT
DEY T,

list#fold(n:number, nstep?:number):[iteritem] {block?}
iterator#fold(n:number):[iteritem] {block?}

FIE N 1T, OLDDIAMID HEROBAEIEELET, FATTHE, n HOEFR AL CUAMIND D
DEERELTRL, D OEETIFHED n HOERZRZHHL THOVAMIL GRLET, ZNEEH D70
ROFETHVIRLET, FRVOZEFREN n B2 IGE1E, D5 TIVANIND £,

Sl nstep #RETHE, WOEZRMBIIBLEEOA 7 2y MEE &% n il Tli7ed nstep 3 DIZEE
L9 GRIE list#fold A/ YR DOH%R),

AT L= T ERIFVANTT A, titeritem 7hE 2 — b RETHEINEATL —XITTHIENT
FET,

#iz1Z. [A, B, C, D, E, F, G, H, 1, J] EVIURNACALZZZE S x Bd-o7-t% x.Fold(3) %
FATTDEL T DI BRI M) T AT —Z 5 ERRLET,

[A, B, C] [D, E, F] [G, H, 1T [J]

14. INRZ DEE
14.1. Gura IZ8I+5/ R4

— IS RL LN T AN AT A ED T 7 ANRT AL 7N D4 EIEIETZENLWTT, L. Gura
ZBIDI AR LT T =FDPRNSNLTODE T2 K TG RA MIZEVET, ZOHFIZIE, 7741 R
T A EOERITLHAL, ENLSMNCH Ry N =V EIROARTR, T —HAT T 7 ANDOHRHREGEENET,
PUFIEWE s Gura THR 5/ 324 OFITT,

/home/yamada/work
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C:¥Windows¥Media¥chimes._.wav
http://sourceforge.jp/
hoge.zip/foo/bar . txt

footool .tar.gz/src/main.c

RO DX, T7 ANV AT A EOT7ANRT AL 7N ERTHITT, AL Z ATV T NIGR T HEED
TR =T ATy e " FIIN I ATy o Y BRRELE T, AV NONERALERC, BIEENEL
T2 OS IR THE BN TONET,

=S5 HOHFIX, HTTP ub=v|2did URI #F L TV ET,

WED DL, T—HAT T 7ANDRDT 7 ANERTHDOTT,

Gura (X, 20V o7/ SAL THIRURSNAEI, 7RO 77 AT AL 7 RICH L, @t EEREF T —
F L AT AR L F4, £, JRM AR B 5720 AL ORI EBE O G RBIEIL, TP 2—
Mo TITbnET, EB, LI THIF - 24135 Eh fs, http, zipfile, tar €V o—/L Cff
LB ET,

14.2. T4LOM)$EE

PR BFeT AR =R 7 0 bV BT AL 7R —F 1T I L TORUE, 77 AL DO — BB A ATHEI
R0 FET,

14.2.1. INFZ—>

TrANGEY—F LD, UNIX /b THDbNO NI =~y F o i LN TEET, M TEoV
ANRA—=RIZLLFDLEBYTY,

NP = G|
* 135 L B SC75
? FEEDOLIXT
[1 FEIMNIZE ENDCFONT

14.2.2. #EEDTALINRADY—F

TAVINER TSI EZREL, BENDT 7 ANVEIIT AV 7N &Y —F L, FEBONALEZRLET,
— I T DEEY T,

path._dir(pathname?:string, pattern*:string)
:map:flat:[stat, icase,file,dir] {block?}

5% pathname 13324 CT7, 51# pattern (2%, 77 AV EIEZT AL 7N DR—2A T T H/34—
Z 0L EFRELET, ZO5IEEAIET DL, T_XTOT 7 ANVEIIT AV I E—F LET,

TRt 2—histat D} 58/ A4 TIIR<GEMEHE B ATE stat A7 V=7 IKLE T, icase (3,
B =T T DERICR R N CFO R RZ 72T T ME 2—~CT, File X:dir 221758, H—
F R GHETNENT 7ANVENIT AL 7 MICRE CEET,

Tay s REDTLE KFEY—FTHRILICT ey BRI LFE S ET, 20L&, Ty 72
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|pathname:string, idx:number] VOB THIENESNET, pathname [T —FFE R D/ S24 |
idX [V —T DA T IAFKETT,

14.2.3. BIRMETALIMN)H—F

P2 THRELIET AV 7N Z R LL TEENDT 7 AN KT T AV 7 N 2 BRI —F L, BFEHR DS
24 iR LEY, AT T OEBYTT,

path.walk(pathname?:string, maxdepth?:number, pattern*:string)
:map:flat:[stat, icase,file,dir] {block?}

5% pathname 13324 T3, maxdepth (Z1E, ¥ —F T2T7 ALV NOESEZFEE LT, 0 #15ETHE
HEDOT AL ITNIDHDOY—F L7020 2k path.dir OEMELFRICIZZRDET, BlETHE, ESOHI RN
QA Sl

Sli#pattern|ZiL, 77 ANVEIT AL I N OR—2AZ KT 5% — % OfELL EFRELET, 20514k
EEAMT DL, TRTOT7ANVEIEXT AL/ N E—F LET,

TRE2—histat £ D58/ A4 TIIRGEME R E B ATE stat A7 V=7 IKLE T, ticase (3,
B =22 F T DERICRCFE/N L FEORRE2 T T ME 22— T3, tFile X°:dir 21754, H—
FXHREENENT 7 ANVENTT AV 7 RICRE TEET,

Ty XEOFHE, Y —FHRILICT oy s BEVIRLFEMEINE T, 20L&, TaysIiZiX
|pathname:string, idx:number] VO THIENESNET, pathname [T —FFERD/S24 |
idX [JNV—T DA T IAEKETT,

14.2.4. NZ—2I2&BY—F
INB—= AN ET DT T7ANRT AL 7 N E—FLET, —KAUTLLFDEYTT,
path.glob(pattern:string):map:flat:[stat, icase,file,dir] {block?}

5% pattern |2 \X—UEIEELET, ZONX = NIT AL VNI EZEFLIENTE AL OBFOT ¢
VIRIAICS T AN — R &2 £7,

TR a2—h:stat DL/ A4 TIIRGEMIEHRAE B AT stat A7V =/ ik L £, ticase Id,
N =T T DERICRLF LN LFO RN ERLT T RE 2—~CT, :File X:dir 221758, #—
FXHREENENT 7ANVENLTT ALV RICRE TEET,

Tuay I EDFhE FY—TFERILICTry 73 BDIRLEEMcNE T, 2oL, 7 ayZIliX
|pathname:string, idx:number| &V THIEAESILET, pathname (T —F#E LD/ 24
idX (IV—T DA T IAEKETT,

15. AM)—L

Gura Tid, AN —THREIZHLT 7 AN AR — A VG LS N T A =T = — Al > Tt a3
ELFET, ZOLMAITID T —HDFERPEERIZE TSN TOD, F2, EnlH7abhaLcry
T AT EHENES BN, YR EY 2 — VAo TR EZITWET, BT, AN —L&2 > TUL FD LD
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RIFANIT VBATHIENTEET,

FAAT AR — DT 7 A)L
HTTP 7oh=/L CHSTH7 71V
T—HAT T AN FDT AL

15.1. RAM)—LDERL
AN — L&A T DI E N2 BE0T open T, —ERUTLL FOEEBVTT,
open(name:string, mode:string => "r", encoding:string => "utf-8"):map {block?}

513 name 12, AN — L& KT AL EHRELET, 514 mode (37 7 A HIEDIRE T, BEHFIAHDEE
"rt, FEIALTIT "W BINE "a" AR ELE T,

5%k encoding 1213, AN —LDONEETFANT —XEL CAM N THEXMEHT LT a—T v 704
ATt ELET, 774V P T utf-8 BMEMESNES, XFa—T v 7OEBEOLHL, LU PR 'Y 2—
DMERELET,

codecs.basic EV=— /RT3 —F v
us-ascii, utf-8, utf-16, base64,

codecs. is08859 EVa— /LMt Ha—F v
180-8859-1, 150-8859-2, 150-8859-3, 150-8859-4, 1s0-8859-5, 1s0-8859-6
180-8859-7, 150-8859-8, 150-8859-9, 150-8859-10, 150-8859-11, 1s0-8859-12
180-8859-13., 1s0-8859-14, 1s0-8859-15, 1s0-8859-16

codecs. japanese £V — /LT 53 —F v

euc-jp, cp932, shift_jis, ms_kanji, jis, is0-2022-jp
Y a— VEBINTHIET, il L Fa—T w2 IS S ATENTEET,

F7o, AN =22 L TODEBCBEBO GBI L T FIN AR E T 0L, AN — NI L THES
AVET, LRI, BAEHE - T open B E 7L B A2ATH 61T,

file_stream:stream = "hoge.txt"
15.2. REALAN

= U D AN I ALERH AR — A E U TRV ET, AR UEA ) AR HE Y ) AR =T — DI IR T 5
AR =278, sys EVa—/bE 08 FY 2— /L TENFNLL FOEH TERSNTNET,

FEHEAN T sys.stdin os.stdin
FEHEH T sys.stdout os.stdout
FEHET T — /) sys.stderr os.stderr

ZNHDAN) — KNI FOHE THERLET,
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o [ print, println, printf X HEOAN —ALLL T sys.stdout &ML ET,

® [iftos.exec|d. EENL 7=/ - ADOIEAEH JJOWNE% os.stdout (2, 2T —H JJONEE
os.stderr I HLE T,

FERE AN N E R ETIHIEBONKEIINDDAN — LA AR ATEEHZDHE, N TIBRED AR — A
PRV ET, ZiUL AT e RO IINEEEVZ e b &7 EIERITT, LR IE A T e AR SE
HIIOWE%E binary B/ 7 7120 2 85T,

buff = b""
os.stdout = buff.stream()
os.exec("'program')

15.3. TX¥RNT O RRENAFTIT IR

AN =TT —FITHR DA BT T, ZOEWTEIEAN —MCBITLT 74NV DT 7 BART 4—
Y YMINATIT —=FThHHEEADIENTEET, AN =L TR T — 2 AT VT —=ZLLTHIN, T
ART —ZELTHEOIDE, AN —LEBET DA RICE > TR EVE T, open BEKICET = a—F 07
FBEIX, TXANT T BEADA) Y RO IR TH NI AT IVT TEADA yRIITRBELEE A, DFED, AL
V=L A FVEL T ZEDN 30> TR, open B DO = a—F 1 ZHREITRIC T DM EITHV £
Moo

AN = LDORNE LN AT VT =L ELTHOIAY Y RITIZEL F Db DR HE T,

stream#read(len?:number)
stream#write(buff:binary):reduce
stream#seek(offset:number, origin?:symbol):reduce
stream#tell ()
stream#readto(stream:stream):map:reduce
stream#writefrom(stream:stream):map:reduce

stream#compare(stream:stream) :map
AN —=LDONFETIXANT —ZELTHROAY Y RIZIZEL FOLDORHYET,

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

stream#readline():[chop]

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

FOMITE, Bl E L TAN) — L% Z T A BEEC A Y RNHY  FNENAN) — LT —Z ORI £
T, HlziX, JPEG 77 ANV D5 rEE R BIEANAFT VT —Z LU THRWET L, CSV 77 ANV bIXTHF AT 7
ANELTRATLED,
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15.4. SEIFLHRAN)—LEEHAH
Gura (XIFEALE DT —H A N E AN =L LU TRV ET,

R, AZVT T 7 ANZEDE DB BN TIEHV EE v BT ZIP T —AAT DOHNZDDAIVT N7 7 AV
7, BT OZLRKLUL T OIDITEEEITTHIENTEET,

gura —i zipfile archive.zip/hello.az

"—-§ module" L. AZV T FELTHNIEY 22— EHLENUOA L R— T2 RIAL58TT, 22T,
EVa—/ zipfile AL R—RLTZIP 7—HAT7 DT 7 A% A HEIZL TOET,
HTTP % — 1 EIZHDAIV T N7 7A0h LT OIIINCFEITTEET,

gura —i net.http http://aaa.bbb.ccc/hello.az

16. 1 A—2

MOTODALE 2—FEAEIXTFARDCOEV R LTLED, 5T 7740 a—HF Ao X —T = — R
FAEDITSERITBATLEL, £/2, Web 77U ZH.LELTIZA L Z—R o NT 7 BEAZREIZLTUIS HOY
B I T HEEEENES o ZDIRHICH > TROBEERALIEL HODLDMN, 7774974 2—=2 (AT,
HUZA A=V ERFONET) OBETT,

AA=DHEAEIIE, T ANV A T] 7 VS ALBE - H ] - [ RN E DY ENE OB BN TT AT
FINRERSNTWET, 207D, TAT7 ZVDWLBDE TAA—Y T —Z DRV AT LI LITMEIAThN
HZED—DTT, AA=TVT —ZFR k- FO =Rl EHELZHODLT 7 LT 7ETRILIN, ZHHD
FRLIAFNIATI ORI T D7+ —~ v bR —RICEBNE T, ZDEE, T4 T TVICE S TN T2/ 31k
NEPT ZA 2 A MR EE 2o TNDTDIT, BT E DIEHE 2 TRt E DB B VD 720 EH A,

ZZT Gura ld, A A=V T —HE S rEOEMENRT — 2N E ST, A A= VEEET HEY 2 — VRRHTS
DT —H WA RNCFIET D HEEEVELTZ, ZHUCED, WAWARIEEE T 5747 TV B 2 — /LI OT
—Z MR BRI CRILET DI LN TELIDITRVET,

B ZATHEAED Tel/Tk 747 TV TWR DAA—Y 74—~y NI GIF & PPM 7217 T3, LaL, Gura (ZFHA
IAENTZ thk BV 22— /11X Gura DA A= HRZRH IHIZREESNTNDHTED Gura DEY 2— /L% LT
W5 PNG X JPEG 728 DA A= Tk DF v RACFK R TEET, 72, Cairo X° OpenGL 72X D7 F7 ¢
V7T AT T DR R G A A—IYIVIEZ DI ENTELD T, A A=V ~DERIMGEELIZD, HiHEiRE
REMTEDOAA—T 74—y CH LI T HTENTEET,

16.1. F7AIL D FHAHAH
ARA=T T 7 A NINHA A=V kGt Airte X, image BAEE L T O TIFORHLET,
image(stream:stream, format?:symbol, imgtype?:string) {block?}

Sl stream X, A A=V 7 7 ANV EGEHFIATL AN — LT,
format [IA A=V AL AR ADT —HNERFE BT, RGB WHE D L& O rgb 7 A7 7 HELE T
“rgba ZEELE T, HMETHE, Trgba BMEDILET,

56



Gura SiE~v==7/1

imgtype (213, "jpeg" °"png" EVIOIINCA AT HA T Z{E LTHITIRELE T, 2055 ERS R
DL ARA=TTFANDNZIERT 7 AN DY T 407 A A A=V ZA T 28I L E S,

AA—=T T AN D rIAFETHIE, KT DEY 22— EHENCOA R — L T ERHDET,
T2 P RN HAA—DT 7 AT T OLBY T,

TVa—4 YR—IFA A= T 7 AV A A=V EAT 4,
bmp Windows BMP7 71 /L bmp
msicon Windows7 A2 77 A v msicon
ppm PPM7 71w ppm
jpeg JPEG7 71V Jpeg
png PNG771v png
gif GIF7 71V gif

BV a— VEFBUCBHR T HZE T, LA A= HZA T IS DI LN A FET T,

AA=VHAT LS TUE, T=A—ar GIF OINTHEBDOA A=V T —HEOEDDT 7 A ATKEHIL T
720, AA—CHEE O T aRT 4T =2 EFSTODLONHET, TRHDERIT, KT 2— LRSS
BRSO/ FATHRAET DM TEET, L, BV 2— DU T7 7L REZ L TLTESN,

Ty XEoFHE, |img:image| VOB TT o8| HEEL T oy &2 ML ET, img (34RKL
TARA—T DAV AL ATT,

16.2. TS A—CFERHTH
PLF AT image BEE O T L, 7T 7D A=A AR 25 AR LET,

image(format:symbol, width:number, height::number, color?:color) {block?}

format (IA A=V AL READT —FZWNEEKBL T, RGB EHE DAL FO rgb W7 V77 8HEL G
“rgba ZfRELET, HWET DL, Trgba 2MEDiILET,

width, height ([ZIZAA—VDIRELESEZNENE 7 BVEA CTHRELET,

color [ZAERFFIZIBY D ST EIRETT, AT 2L RITRVET,

16.3. Z7AIL~ADEZAH

T ANA~DEZALEITHIA VR imagetwrite NHESN TOET, — UL FoLBnTT,
image#write(stream:stream, imgtype?:string):map:reduce

Sl stream X, A A=Y T 7 AN EZFEZAD AN — LT,

imgtype (Z1Z. "jpeg" R°"png" LUV INIA AV AT 4% LFHITHRELE T, ZO5HIERES
HE AA=TT AN DN ZERST 7 AN DY T 4 I ANSA A=V ZA T ERABILET,

A A= T 7 AN DGt r A I ETHITE, KETDHEY 22— EHOENLOA LR — L T ERHDET,
EV a2 VPR =T DA A= T 7 AT, [T 7 ANVINEDFEFRIA I | DEiZZ RTES VY,

ZOAIYRIE, = DDEBET —HDHDOEXIAFIIFHEL TNET, LDLAA—VZATIZESTE, T=2
—vay GIF OINTEEDA A= T — 25 DOEDDT 7 A IIFEHL TN=D | A A=A DO 3T 47
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—Hafio TWDbDNRHVET, 2ONSTZT 7 AN DEZIARL, T a— AR DEEC T A6/
CETHREICARDE T, G, Y 2— LD 7 7L R B R TLIZS W,

16.4. A A—~DIEHE

TRILT T T 497 TA7FY Cairo X° =R T 7 427 TA47 7Y OpenGL OFEV 2— /L3 EINTOET,
IR T a— DU 7 7L AE SR TSN,

16.5. BEIE KT

GUI #2475 Tel/Tk <0, 72 i 2~ % Al 21295 SDL (Simple Direct Layer) MEY =—/LH3
BESNTCOET, fFlII AT 2a— LDV 7 7L U AEBIRL TSN,

16.6. 1 A— NI

AA—=T I T AL, FEECEK Mg/ N TH AR NHESN TOET, WIhb, beEDAA—T T —H Tk
IR oA A=A AR AE AR CGRUET,

16.6.1. REx
FEAEFELIL ETICAA=VERERLTcA A=V AR L GRUET, — T LT O T,
image#flip(orient: :symbol) :map

Sl¥ orient 2y R /L T horz 4R ETHEE A KL, “vert #f5 €3 5& E T RRIZRVET, “both %
BETDHE, EABLO L FKEEZLET, ZAUTRFEHEYIZ 180 E RS 7-2LLFITUTT,

16.6.2. [@Ex
FBEDAETTRRLIZA A= AR L TRUET, —UILL T o <9,
image#rotate(rotate:number, background?:color):map

Fl# rotate |[Z[AHE 95/ % degree AL CHREL 77, IEOFUIREFEDY, AOFIIKRFFHEIVZ E I
LE7, 51% background I, FHEALZEXICTEDLREE, BV OSTEEZEELET, AT HEETED
SOH5LET,

16.6.3. HLK-#E/
FREDORESITILREINTME N LIA A=V AR L TRUET, —fKUTLL FOEY T4,
image#resize(width?:number, height?:number):map:[box]

width BEXW height IZVHAXFERDORESEFELE T, ELONEEMLTZGE . AV L ORIt
RBERDINVIAXEINET, TR 2—h:box ZfFEL T, width OAEFRETHE, HEEEA VT LD
width O EHFENEESIET,
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16.6.4. HLRAILYERL

FEDHPIIINEDIIV I AR LA A=V 2 ER L TIRLE T, F8E LIZHA IS A A= D NEWNIGE
TEDAA=T~DB RO FEFRLET, —RAUTLL T D@ TY,

image#thumbnai l(width?:number, height?:number):map:[box]

width L height IZUPAXFERDORESEFELET, EHOEHEMLIZGEE | AV T L OfERL
eIV AXENET, TR =—h:box Z4EEL T, width OARZIFETHE, MV
width OIEFEAEESNET,

16.6.5. &R
FREOH M LA A=V E KL ET, —K=UTLL T OB T,
image#crop(x:number, y:number, width?:number, height?:number):map

5% x, y. width, height (|23 28R ELET, width, height 24835, A A—V DA
BLOTEECORPEMHLET,
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