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1. COYI7LURIZDNT

AYT7 7L AL Gura OAKRSIERERAT DEY 22— L CEFRIN COBBIES T ADOHAEIZ OV TEH L
*9°, Gura SEFDOLODMRERE IO TLIGura BV =27 /)L 2SR TLIEE,
Fo AMARDOKRELRETY 22—/ ZHOW TR, A FOIANTSI L) 7 7L AR BE SN TV ET,

Gura € a—)L) 7L R cairo
Gura€>a—)LYI7LUR - opengl
Gura € a—)LYI7LU X - sdl
Gura € a—)LYI7LUR - tk
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ERFHALEHR
K N

* iterator ZV7ADAL AL LA Q. . YT AENERZINTVET,

- nil Z7AO nil ERERINTNET,

@rem nil Z7AO nil ENAERINTOET,

__name__ BIERITLTCWDAZVTRMBAL L DRIV T N T 7 ANV ThDYGE . LF5
" main_ " BAVET, AZVTIREY 2= VN THLGEITEDEY 2 — )4
BDAVET,

false boolean 77 ADBIEN EFRSIVTNET,

nil nil ZZ7AD nil fEREHRINTNET,

root ry LAYV AT —T7"D environment A AZ L AL FET,
BV 2= VDG T~ L 2a — BB BN T 5L EIZS LU E T,

true boolean /7 ADEAGNEFRIILTWET,
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3. #HIAHBEEE
3.1. THFRRERT

print (value*) :map:void

513 value OIEZSUFHNTZEBL T Rk U CTIEME I LT,

println(value*) :map:void

F1% value DA STFHNTZEHAL 7 RAdifis U TR EH I L & ICedTUE

printf (format:string, values*) :map:void
XFH| format FDTH—~ v ZREICIESNTIANDONEZ L FINEHLE T, FADOFX
X ¢[flags] [width] [.precision]specifier DIV ET,
[specifier] ZIFLLTFOILDOOEDERELET,

specifier B!
d, 1 |10 #EF B OEEEL
10 R 57 LB
2 MERCRE
e 8 MEFF 7 LA

x, X |16 #ERFSRUEE

e, B | fREOPARE MBS (B 1TRSCFTH )
£, F | ANoRRERE NS (F I3RS T D)
9, G | eFIADOBELT7 (G 1TRILFTHT)

s pras
c T
[flags] IILATDOIHLDOUEDEREELET,

flags Bl
+ TIAEEDLE SEHHIC + BB A OITET
- FERED T FHERLE L ET

(ZER) | TIRBHEDO X BRI AT E O ET
# 2 i, 8 HE, 16 I OLHAER I LENEIL "0b", "0", "0x" AHCHAICOITET
0 K DB T=72 0 5% 0 THD ET

[width] (ZITHR/NDOFEEZ 10 EHEME TRELET, UFFNIEHRUIZFER O RSN ZOEEITHH
felenbe X FRVOIEEZZH T CUFa—k 32) THYET, BEEINZOHKMELL EOLA X MHLE
HA, [width] OZEIZHIE TIIRLT AFIAT " Z48ETHE, F/hDOFIREZ R E T 28E %
FIEDOERFLES,
[precision] % specifier ([ZXSTEMNELRVET, FEVNUIENTH L L, ANURLL T OFE
TRHTBDIEEIZRVE T,
20
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3.2.1.
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il TEIHE 3
Gura 25115 EHE X

Gura | E2EEED PITHIFIE ST EWVIE DOFEF - TOER A, IR LRG58 70 813~ C RIS IFE O
HLUTHEBLIL TWOET, ZNHREHOA RIS 172 8 138 S 55 OfIRE L O NIZH O TWAHO T, BifE
WA HEL T <o TVVET,

3.2.2.

YL

repeat (n?:number) {block}

PR CHRE L2 block DOAFRARRDIKLU £, 5 8ITENE AlfET, AW LI SE HEIRL—7
AR
Ty 7T A—ZDOERIT | idx:number| T. idx (2 0 DIEELL—F DR ADE T,

ATV T EX

repeat (10) {|i| printf(' %d', 1)} 0123456728279

hello world
hello world

repeat { println('hello world') } hello world

while (" cond) {block}

for

S5 CHRE LT NS a6 7= 9 RI721) block OALERAMIRL F9°,

(“expr+) {block}
—OLEDATL—=2RARETIEITLY AT L =2 D TF25ET block DIHAMEDIRLET, A
T —2RRARXDEAITLL F DI ET,

symbol in iterator

[symboll, symgolZ2 ..] in iterator
WO TIE, AT —ZDEFREN symbol TRINDEEIMNASNE T, BLERDVANTHIL
X, symbol IZRASNDEIZZEDIANEDLDIZRET, “FB DO TIL, AT L —FXDOEHRENY
ANCHIUTYARD BT LI IE T DD DY RV OB RALET, EHRBYANC
WSS BTOV ARV OEBIZRICEPRASIVET,
AT L= RAKNR oL HRESNI S8 —RION—FTHEPOATV—2%—>FT SFliL T
WEET, ZHOLT, WTNDDATL—Z0E T L TUED RSN E S, DED, A TL—FDH
EEIPRIRHEET =T DREIE N T L — DR HUIHDEONET,

cross (“expr+) {block}

—DL EDOAT L —FRAXEGIHUTED AT —F0ETT5FET block OB ADIRKLFT, A
TL—2RARDR—2DLE WIRNEIL for BIEUC—o D5 HAEIELIZLELFRILTY, Z2>DA1T
L—SRAREIGET DELHN—TITRD, — D HDOATL—EH5Mil, 5> HDOAT L —F2 B3Nl
N—TERER L ET, AT RAREBEEIEETHIELAHET, n HORAREIEETHEnEHD
SHEN—TIIRET,
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Ty IRT A= DOERIL |idx:number, i0:number, il:number, ..| T.idx 2 0Dk
FHLEMBON—TDREEL, 10, 11 .. IZKEATL—ZDBUEDAL T I AMENRAVET,

AZV T~ FATHER
cross (x in 0..1, y in 0..2) {
printf ('[%d,%d]"', x, vy) [0,0110,11[0,2][1,0][1,1][1,2]
}

323,  #RYIRLHOTO—HIEH

break(value?) :symbol func
FROIK LB OB Z T L E T, 515U T value ZET &, FWTL7-BVIK LB ORI EEE OfE
ICRRELE T, AR T 2L, B0IRLEEORVEIL nil ([TRVET,
ZOREIE, 7REa—b 1symbol func BHEEIIVTCWET, DD, SIENLELRWIGEITS 1Y
ARDOFRIMZEREL T 2N TEET,

continue (value?) :symbol func
MDA DR E 2 AXy 7 U CRIHICRY E 9, 515 EL T value 2T & A —T7 DX ORIOFH
HATOMEICRELET, AMET 2L, ZORIOFMEIL nil (2780 ET,
ZOREIT, 7RIE2—b symbol func BFEEIIVTCWVET, DD, SIENLELRWIGEIT5 14
ARDFEINZ A ML TR ZENTEET,

3.24. o

if (“cond) :leader {block}
254 cond 23 true MEX block DINEFEFITLET, false DEE, ZDOHEIT elsif Foldelse
B RS SN CVDE, ZENOEFHMELE T,

elsif (" cond):leader:trailer {block}
if Fold elsif BABORBRITHEFEL THEHLET, &4 cond 28 true DEX block DNAEEFEITL
T, false DEX, ZOHEIZ elsif Fold else BB HER SN TWDE, ZNOEFMELET,

else () :trailer {block}
if Foldelsif BBOBRITHERELTHEALET, B Tblock DNEZFEITLET,

I DAY T M2 LA FIORLE T,

ATV K

if (x == 0) {
println('x value is zero')

} elsif (x == 1) {
println('x value is one')
} else {

println('other case')

}
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3.25. s

try() :leader {block}
block ZFEITL., ZOMIZHINNFTAT HE, BITHFESIV cateh BIEEITLET,

catch (errors*:error) :leader:trailer {block}
try $7213 catch BB OBKIEBE L THEHLET,
BEAELIBINDEIE errors OWTRNIZERTH5E block ZFEITL, TRy I RIA—F%
lerror:error| EVIOENTELET, error 3B LT —IZx T Derror BDA L AH A
SER
BISD B IENCEBLIRNG S RICHEE SV exept BIEEFATLET, 51 errors ZHEELLW
&L T NTOFSMIEBLET,

raise(error:error, msg:string => 'error', value?)
B R ELET, 51 error (T —ALV AKX A msg ([T —Avt—UREELET, 514K
value ([IZT=7—DBNEREEELET,

BISLERD A7 7 Mol LR IR LE T,

AV 7

try {

// some Jjobs
} catch (error.ValueError) {|e|

println ('ValueError captured: ', e.text)
} catch (error.IOError) {|e|

println ('IOError captured: ', e.text)
} catch {|e|

println ('other error captured: ', e.text)
}

3.2.6. switch X

switch () {block}
switch X&KL ET, block FiE case F/old default BEOF-OHLAZFLRLF T,

case ( cond) {block}

Z cond 2 true DEX block DNEFEFEITL., switch A KITET, false DEX, switch
DOWITFEIREIL TS case X° default BEEOFFEORHLICEDET,

default () {block}
LI block ODINEEFEITL, switch BEERITET,

3.27. BEAHAOZ7O—HfH

return (value?) :symbol func

BB DAL AT FFOH LIt D7 m—IZRVET, 518EL Tvalue 2 L, THTL7ZBIE O il
HATOMEICRELET, AT DL, FHBEE nil 1220 FEF,
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ZOREIX, 7RIE2—b :symbol func BFEEIIVTCWVET, DD, SIENLELRWIGEIT5 1Y
APDFEINEEREL TRFOH 9 28N TEE T,

3.3. T—A4%i

chr (num:number) :map: [nil]
UTF-8 7o —RNa U SN A ML T,
AL T A= NS L TUIZEOILTINZRLES, ThE2—h:inil 2fET 0L, NEYIRLT
a—RIZKLTnil ZELET,

ord(str:string) :map

CFHNDFEBRD LFATx 9% UTF-8 T —RaRL £,

int (value) :map

BRI RER IR L E T, value DXFHIOLE | TN EBIEIZEHR LU RABEICL
Ti&bi—;—o

tonumber (value) :map: [nil, zero, raise, strict]
XS % number BUCEHLI-FERAIRLET, 7 7 4/VNCTlE, SCESIORD O 53 S UE L 7o
FUTEBRPEILET, TRIE 2—h :strict &2F5&, CFFIHFITEAELIAN O SCFHE FhTn
T LXK T DIV ET,
BEHUTRLTZEEDSLFENELL T OT NE 2 —NCIRETAZENTEET,
inil  nil fEZIRLET (574N,
izero HUH 0 ZIRLET,
:raise ValueError BISNERAELET,

tostring (value) :map

EEDEESCFHINEHU TR R L ET,

tosymbol (str:string) :map
LT RIS T i IR U E T,

hex (num:number, digits?:number) :map: [upper]
iz 16 ESCFINEH LIS RA KLU ET, digits ([SHRDOHTERZIEELET, ZHUR RO
Hihd digits (ZAT72WGA . 8% 0 CTHOET, 777Xy MI/NCFITRDET 2, TRE =~
—h:upper ZFEETHERILTFITRVET,

3.4. USRiEE

class (superclass?:function) {block?}

77 AR LET, T Gura BBV =7 L 25 RIEEN,

struct (Targs+) : [loose] {block?}
WERDAL AT 7 2 BAE AR L ET, 7T Gura BBV =a7 L) 25 RTZEN,
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classref (typet+:expr) :map {block?}
FREDRDI T A~DBIRERLET,
block #DiFAE, ERRLIEZEME |cls:class| EVIOIERDT oy /5 2A—2THEL, 7ay7DOWN
BEFHMELET, BBORVEIZT vy 2 DA% OFAEIZR0ET,

super (obj) :map {block?}
A== I T ADA) SR BB BRI DA TV =/ iR LET,
block Z2F0E AT V=Ib~DEME |obj | EVITEADT By 7 NTA=LTHEL, 7uy DN
BEFHMELET, BBORVEIXT vyl Ok ORIV ET,

35. EHRI—TIEHE

extern (" syms+)

LET, HEDV RPN AT—F TIHONSRNEE . =5 —27e0E T,

local (" syms+)
BB AN DT vy OWNERCHEALET, SIEICRELIE VRV E, T a7 ONE O AT —71Z%3
HEHRITERELET,

scope (target?) {block}
=R N AA—7%/EKL T block OWNAEZFHIL, block THRZEICFHiSH/EEZRVELL TIRL
F9, 51 target [TEVa—/VF2IT environment AV AX L AGBFRET HE, ENHDAT—TN
Tblock DNEZFAHLET,

locals (module?:module)
BEDAa—I1CT 78 AT b environment T —% 2K L £7, 518 module ZFRETHE, TDT
T a—)UIZT AT S environment BT —H AR L F T,

outers ()

HIEDAT—T DN DAT—T T 7 8AT5H environment TF —H 2K L F9,

undef ("value+) : [raise]
Fl#tvalue THESN TODV VARV ERERICLET, REFROY L RMTK L CZOREE F473
He BIZEHASNES, REZBOVURNVERELLLEIIE2T—2EISELITE, TRE 2 —
b :raise ZFEELET,

3.6. TA—yrEH:

format (format:string, values*) :map
printf BHOT7 4+ —<y N CT —FE2XFHNEBRLET, 74—~y MITER T D E 7122 T
L printf OFRAZTEIIZIN,
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3.7. RRJ—LANIE

readlines (stream?:stream:r) : [chop] {block?}
ATIHAN =2 stream 1357 F AR RIA IR AT LI EIL I XF AN RS ATV — 2 AR L E
To 7T 7ANVETIEL, BT EETEOIZLTFHNEZR LETNR, 72—k :chop #2115&, YT
AL HIFRLET,
G stream ZEMET DL, FEEAN DNST T AN R RIARET,
block ZDFHL ATTLIZZEONAEZFHEL £, 7y T A=2 DA
idx:number| T, line [ATZEDILFH, idx IZ 0 OIEELA T IV AKSBAVET,

|line:string,

3.8. EY>a—JL

import ("module, “alias?):[overwrite,binary] {block?}

EVa— AT P ANEA R L ET, R Gura BEY=aT LI A BTSN,

module () {block}

LT —H NV 22—V DOHF T block ODNEFEFHMLIZE ., ZDEY 22—/ ~DOSBE IR LET,
3.9. T—HEME

isdefined (" symbol)
B3 symbol NEFRFADL LRILDBEIT true, REFDEEXIT false ZIKLET,

isinstance (value, type+:expr) :map

5148 value 2 type TEOINDIHMN, ZDOIRETITADT —HDEE true ZIRLET,

istype (value, type+:expr) :map
5%k value 28 type TRDOINDMDOT —HDEE, true KL ET, #lARALA T V=V O 2T

T FTHEDIC, T Oare = 2B HESHTWET,

ESE=' LA FFONHL
isbinary (value) istype (value, “binary)
isboolean (value) istype (value, “boolean)
isclass (value) istype (value, “class)
iscomplex (value) istype (value, " complex)
isdatetime (value) istype (value, “datetime)
isdict (value) istype (value, “dict)
isenvironment (value) istype (value, “environment)
iserror (value) istype (value, “error)
isexpr (value) istype (value, “expr)
isfunction (value) istype (value, ~function)
isiterator (value) istype (value, “iterator)
islist (value) istype (value, "list)
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ismatrix (value) istype (value, "matrix)
ismodule (value) istype (value, "module)
isnumber (value) istype (value, “number)
issemaphore (value) istype (value, ~semaphore)
isstring(value) istype (value, “string)
issymbol (value) istype (value, ~symbol)
istimedelta (value) istype (value, “timedelta)
isuri (value) istype (value, “uri)

typename (" value)

¥ value DREFRDV VRILVDOEEE  "undefined" ZRLET, TNLUSNDIEE . value ZiFfl
L. ZFDFEFR DT — 2 S FH TR LET,

undef ( "symbol+) : [raise]
VRNV ERERICGKELET, ThIE 22— :raise ZHETHE, VR NRTTIIRERDEX
=T —IZ0ET,

3.10. JEE -#iEt

choose (index:number, values+) :map

51# values 121 DL EDOEZFIZELT-LE, 513K index THELIZALEIZHS values DIEEIRL
*9, Bz X, choose (2, 'one', 'two', 'three') !X 'three' ZIKLET,

cond (flag:boolean, valuel, value2) :map

518 flag 2 true DEX valuel, false DEX value2 DIEZIRLET,

max (values+) :map

G values IZHIEELTAEDI S I RDfEZIRLE T,

min (values+) :map

F14 values IZHIZELTAAEDY S /D DfEZ IR LFE T,

mod (n, m) :map

¥ nZm CEST-RVERLET,
3.11. &L

randseed (seed:number)

A D —FERELET,

rand (range?:number)
SIBERRELULRWIGE . 0 BLE 1 RO CELEEZIEAELET, 513 range ZIEET DL, 0 25
(range — 1) £ TOEEAZIKLF7, range NEHTHRWEA . BEITALDOLNET,

rands (range?:number, num?:number) {block?}
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S num THRELIEETE T EBE R ETHAT L —FEIRLET, 518 range ZEELRWEGE, 0 L
1RO CTEEERAELET, 58 range ZIEETDE, 05 (range — 1) FTOIEEAIKL
F£7°, range PEHTRWGE BRI LDBNET,

block 5L, OEDDEKMITLIZEORNEFLZFMLET, 7 uy 7 "I AxA=2 DXL
| num:number, idx:number| T.num (ZAERKLZELEL. 1dx 2 0 OIEEAAL T I AEZE ZHHAD
E3 AN

3.12. ik

dir (obj?) : [noesc]
513 obj IZBL TV DM EE DT RN EZVANTIRLET, obj OFEFEIZE ST AR/VORNEFIL
LR OIS0 ET,

obj DFEMH TRV DNE
Ea—)L T a—/LNORH . B
ITA (@A AN IEBE) | AR, T RN
PR/ AR TaRT 4

THE2—k inoesc &DIF%E, obj DIEIHNITADYE | IREITLDAY vy R BIOT B/ 3T 413 RS
LT,

help (func:function) :map:void

B func O~V EREAEH JIZFIRLET,
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4. TIIT4TYFR
41. nil 935X
411 WE

WHE RS/ TATT,
412, AVARIVADERK

77— VEREL T, nil EVOARIOA L AZ L AR ERZRSIVTOET,
413.  RYPYTFATOHHKL

AZVTRAIZEWT, nil I EL CHbnEd,
4.2. boolean V3R
421, #BE

T NI TATY,

422. AVARRIURADER

Ta— VLU T true & false EVIOLRIDA LV AA L ANERZIN T, TNEFNDREL AEZELE
7,

423. ERBDHEWN
false &nil MMA, TOMDEIT T~ TELL THRbDILET,
4.3. complex #5R
431. HE
BRBAERH I TATT,
432. AVREIVADER

BAEVT T NATY T 47 A5 BeolFhHE, complex A AX L AP ERRSIET, 7220, 39 X complex (0,
3) ZEATLIZLDERICAL AS L A AR LET,

LA R Dz ARG 7 2B A F > TA v AR A T A28 TEET,

complex (real :number, imag?:number) :map {block?}
5% real BEWY imag IZENENEEEEEEEREFEEL . complex A AX L AEARKLET, 514
imag ZEMETHE, BEEN 0 1ZR0ET,
block #DObE, A LTIZA L AR A~DEIR%E | comp: complex | EVWIOHERD T oy /3T A—4
TEL, 7y ONKFZFEL £, BIRORVEIZT vy 7 Dtk ORHImEIZ 20 ET,
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complex.polar (abs:number, arg:number) :map: [deg] {block?}
513 abs (XM, arg IRAZZYT ETHREL, complex AV AX AEARKLET, TR 2—
I :deg ZOIFHE, arg % degree [ECIEETAZENTEET,
block &DF5HE, FRLIZAL AZ L A~DBZ | comp: complex | EWVHERD T By /T A—4
THEL., 7y ONEZFHELET, BEEORVIEITIT vy s Ofcté ORI E T,

433. AVREAVRTANT4

TaRT iRl R/W Bl

abs number R | BEEOMSHEZ KL FET,

arg number R | BEFEEDORAETT T AMETRLET, TR 2—k:deg #0115
L. degree fHTIRLET,

imag number R | HEEROEE S EZIRLET,

norm number R | EEHKO/ NVAMEEZIRLFT,

real number | R | #HFEROIEMSEZRLET,

4.4, rational 97X

441. W=E

DEEARH T AT,

442, AVARIVADER

BAEVT I T 4T A v D DE ZOHAEE S 11272 rational A A AEERLET, 72E2

X, 3r iX rational (3,

1) ZFEITLIELDOLRICA AL AR LET,

LR Dar AT 72 rational 2> CTA L AZ L RE AR THZENTEET,

rational (numer :number,

denom? :number) :map {block?}

51 numer BXL UV denom [IZZENENI T L0 EREFREL T rational AV AZ L AG AL ET, 513K
denom ZAMETDEITREN 1 ITRDET,

block ZDF5E, ERLIEAL AL A~DZ W% | ratio:rational | EVIERDT 1y /3T A—
ZTHEL, 7Try s ONEEZTLE T, BBRORVEIZT vy 7 Otk OFHMIEIZ 2D E T,

443. AVARIURTAINTA

TaNT ¢ gl R/W B
denom number R SEEIRLUET,
numer number R | o FaEiRLET,

444, ADRBIAA)YR

rational#reduce ()

53 F & R oy LTS/ R AR U E7,
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4.5. number 73R
451. W=
BaWH 72T, WERIL 64 &y MNRE/ NS B TRISNET,

452, AVARRIURTAINT4

TaRT iRl R/W Bl
abs number R | #cHEA KL £,

arg number R | ®ICT0&ZRLET,

imag number R | #WIZ0&ZRLET,

norm number | R | “RLEHEAIKRLET,

real number R | B BEHZIRLET,

4.6. string V7R
46.1. ®BE
LFINEARH 7 TATT,
462. AVARZIVADMAER
SRS FFT I BTN T B e string A2 AF L ADAERITARVET,
463.  AVRBVRAYYR

string#align (len:number, padding:string => ' '):map: [center,left, right]
LFHNO RSG5 Llen THRELL T TEARE T, bEDILTFHINFRE DRIV AT,
518 padding THELLXFTHOET, Z0LE, WFINONMEZT N E2—FTHRTHILNT
X, :center TH, :left TAEFEYD, :right THEOIIRVET, XTFHIDOESIN len LLETHD
A lIbeD TR L ET,

string#binary ()
LFHNONKR% binary BICEBR LU FER AR LET,

string#capitalize ()

FEBADSCFIRNT T 7y MO/NLFDEE | b Z RICFATEBR LA R AR L ET,

string#chop (suffix:*string) : [icase,eol]
S5 ERT ME 22— M DT FIZFETT DL, FHN TR DREO—CFE RN R R LET,
THEa2—h:eol 058, EPBATIL S DLEDHIVERE £T, =—K72)% CR-LF LW )dR)IZ7
STODEEE, Zhb 2 LTFEEVDEEET,
FIENSCTFRN AR E T DL, ZNLD TR ERZICHOL DN LEDHLVDZEEE S, ZOLTFNIHE
BIEESTHIENTEET, ThE 2 —F:icase BWEEINDE, RILFL/NCFERBILER A, Fe,
THIE2—h:eol LEBIZETLIELG AL, ETBATE—RBADIUTZNELVDOZ X TOREEE LTS
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DEREEATVET,

string#decodeuri ()

URI FA TR TEDINT LI CFFN D@ DXL FHNI L TRLET,

string#each () :map: [utf8,utf32] {block?}
LFEHNFOLFEENIZL, LFa—REHEE L TRT AT —F &AL ET, TRIE2—h:utfg %
DFHE, UTF-8 2—R, :utf£32 #2i17%&, UTF-32 a—ROHKfEARLET,
block ZDF5E, LFa—RITLIZZONAZHEILE S, 7 ry 7/ I 2—=2DJFH L | ch:number,
idx:number| T, ch ([ZXFa—NK, idx (T 0 DDIAEDA LTI AFZZNADET,

string#eachline (nlines?:number) : [chop] {block?}
LFHNE—ATT DU HL TR AT —2Z2A KL ET, 5IH nlines ZHEE T 5L UV T1THE
ZOITEETIZRELE T, 774V TR, —1TOXFINHPICSATA— 2B A E T, T E2—
I :chop ZDFHLHATaA—RELVDEEET,
block Z2F5&, —{TOXFINZTLIZEONELFHMLES, 7 ry I X7 2—2D KA
|line:string, idx:number| T. line (Z—ATZEDXFAH, idx |Z 0 WOIEEDLA L T IAE
BDAVET,

string#encode (codec:codec)

LFHNEAREDa—T v 7 CEB U FERE binary HELTGRLET,

string#encodeuri ()

URI FEATRHENTELINIL I CFFN R L ET,

string#endswith (suffix:string, endpos?:number) :map: [rest,icase]
LFHID suffix TR TLTWDE G T true, ZHLIAMT false ZIRLE T, TR 2—h:icase &
DIFHE RICF-LNLFHKBILEE A,
THEa2—hR:rest 258, LFFIN suffix THE TLTWDEE TNEOBHETOTFHIZK L ET,
THLSME nil ZIRLET,

string#escapehtml () : [quote]
HTML EX TR TEAE), "e", "<" BLOY ">" XL "samp; ", "alt;" B agt;" I
EHLFET, 7RI 22—k :quote DAL, EBLIX T NIA—T—ar """ % "squot;" IT4
Bl FE,

string#find(sub:string, pos:number => 0) :map: [rev, icase]
LFH sub BRI UL EEZ R L ET, A OonDenGEaidnil ZIRLET, 515 pos 5 E T
Lo, EDOMENOLFHNERLET, TRE 22—k trev ZO1F5&, BRENLXFHIEZHRLET, 7R
Ea—R:icase #2F5E, RILFE/NLFEORXFIZDTER A,

string#fold(len:number, step?:number):[neat] {block?}
LT len XTT O REERICRF AT L —2%IRLET, step ZIEET DL, step LT
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FIRR T Ed, TRIE2—h ineat & 2F5&, Fik (Y3 ITT-3CFHIAN len SUFITHTZ/2W A
IFENERERIZTEDERE A,

block #2F5L, HELIELFHZLICEONELZFTMLES, 7oy s T 2—=2D R
|str:string, idx:number| T, str (ZHEIL7Z3CFH, 1dx 12 0 DOAEEDA L T IV AEKZ ZNAD
ES5 AN

string#format (values*) :map

LFEHNIFEIR SN print £ D7+ —<yNMIESTH|# values DIEZEHDIAA T SUFHEIRLET,

string#isempty ()
LFHINRZEDEE true, ZALIIMT false ZIRLET,

string#left (len?:number) :map

TEDBIRE SCF R T B H L7308 2 IR L 77,

string#len ()
SCFHNRD XFH HIRUET, NAME TRV EITEREL TSN,

string#lower ()

TIVT 7y N /NSO U TR AR U E T,

string#mid (pos:number => 0, len?:number) :map

F1# pos DALIENDRS Len ICFHIZT IR L7 3CFH 2R L £,

string#print (stream?:stream:w) :void
AN EFIE stream TIHRELIZAN —AIZH ILET, stream 2B L5 G 1L T IL
ESSIR

string#println (stream?:stream:w) :void
TSN EGI B stream THRELIZAN —AICH DL, &BICSEATEHILE T, stream 28 MELT-5
BIERER I I LET,

string#reader () {block?}
LFHNOLFa—R%z 1 AT o7 AN — 22K L F T, T2 —RiE UTF-8 TY,
block Z2lF5E, ALIZAN —A~DEM% | stream: stream| EVOHBERDT 0y /X5 XA—%T
L, 7uy ODNFETHELET, BEORVMEIXT vy DFth OFHIEIZZ20ES,

string#replace (sub:string, replace:string, count?:number) :map: [icase]
5% sub THRELIZ X TH% replace [JEEH#AZ F7, 518 count Z4EETHE, B Z DA
RELET, TRUE 2—h:icase D5 ERLFEN LT EHEBILER A,

string#right (len?:number) :map
FDDHEE LTSI H L7 3052 IR LT,

string#split (sep?:string, count?:number) :[icase] {block?}
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514 sep HHESICL TLFHNEOI DT RE KT ATL —2 52 AR LET, 518 count 2 ET D&,
I8 ERELET, 7RI 2—h:icase DD R FL/INLFEKXBILEE A,

block #2F5&, IV FANTLICEDONELZFHMLES, 7T ry 7 X7 A—=2D AT
|str:string, idx:number| TC. str ([ZEIV/MF7=LTFH, idx (2 0 DOIEEDAL T I AE NN
DES,

string#startswith(prefix:string, pos:number => 0) :map: [rest, icase]
LFHND prefix THESTODEEE true, ZNLIMT false ZIKLE T, TRIE=—h:icase &
DIFHE RILFLNLFEKRILERE A,
THRIE 2—h:rest 215 &, CFFN suffix THESTWDGEE . TNEDBEDOLFHNZIRLET,
THLSME nil ZIRLET,

string#strip() : [both, left, right]
XLFINDER DD ZEARYATER 2LV DL N AEREZIRLET,
TR a—h:left Z2F5&, EOHDZER - WATEFELLVOEEE T, 72—k :right &
F2& HROAHLEVDZEEET, 7RIE 2—F:both [XMADZE - WATEFELLEVDEE, ZWRT T
IVEDOEMEIZZRET,

string#template () : [lasteol,noindent] {block?}
SCFHIHNCFRIR SN AZ VT NG lL . template A AZ L A ERRLET,
ATV T NOFHIAE KT, R ICHNT-SEITa—RIZEVDZENNET, TR =2—h:lasteol ZDlF5
& ZOYATA—REEVDZENTICHINCE D ET,
ATV O IIFERDEEATICOIHLE APV T NOBRMGERT "${" OITOEIRICHHZE AL F
DEATITEBIMENET, 7RIE2—hk :noindent #DlFdL, ZOA T T —a frea izl
ESS AN
block o5&, LT template A AX L ANDSBE | tmpl :template| EVWIOERDT 1
VI INTGA—=ZTPL, Ty ONEZFHIL £, BEORVMEIE T vy 7 Ot O EIc /20 £7,

string#tosymbol ()
A% symbol ([ZAHAL F97,

string#unescapehtml ()

HTML EF TR TEDH I LSRN OCFFNC L TRLET,

string#upper ()
TIVT 7y " RSP T-fE B A IR U ET,

string#zentohan()

FHNIR DN 23 2 s ASCIT U A B LT Rk U E T,
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4.7. symbol 35X
471. HE
VURIEERRD I TATT,
472. AVRIVADERK

@ H—DIURAI—T NN IF—b  EOIFDHE symbol AL AL ARV ET,
® [H¥itosymbol () PAY/ YR string#tosymbol () TXFHIMND symbol AL AX L AEERMRTEET,
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5 f#RAHAHIFA
5.1. object ¥R
511. ##E
FTRCOFT V=V NDFERI T AN DI TATY,
512. AVREIVADHEFR

object () {block?}
object BIAL ARF L AH AR LET,
block D5 E, ARLIZ object AV AL A~DHEM A |obj | EVIHIBERDT 0y /35 A—2T
EL, 7uyZ ODNEEFHILET, BEORVMEITT vy 2 DFth OFHIEIZZ20ES,

5.2. args 7R

521 ME

B S IZ s G E RO 7 7 ATT,

522. AVARIVADBR

BBART _args_ LVOARIOEB THELSIRSHILNTEET,

523. AVRAVARTO/INT4

A=Y v it R/W 1A
values any R | SIEUCESNEZVAMIL TGRLET

524, ADARBUAA)YR

args#isset (symbol:symbol)
BEIFOH L THRED L VAL OT ME 2= MM EESILTODIH~NET, FEESN TVDE true &
KLUET,

args#quit trailer():void

M —Z BN R ESIL TN TH, 2N EFEITL WSO R RLET,
5.3. audio U7X
5.3.1. BE

F—=TAF T =25 RV TATT,
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54. binary 735X

541. =

binary 77 AIX, NAFTVT —HERFFL T DAL AZ L AE LT HITATT, string Z7ALILLT
WETH, string ZTADAL AL ATRFFSNES T —4 08 UTF-8 o a—F 4L/ S-S0 7 —ZIC R
S, BAEL SCTFHENL THHZ LKL, binary Z7AIMEEDONAT VT —F &% AVELENE 8bit RO
TR0 ET,

F72. string V7 RFIAV AR L AONEE B HTHIENTEEEAN, binary VT ADAL AR L A LT —
BEBIMUT- VB FOT — 2 BEEMZ - VT HZENTEET, ZORHHIZEY, binary V7 ADA U AR A%
stream (L T, AN —ALTFT —XZDOH L THOZENTEET,

5.42. AVRAVADER
ANV EE M binary 2o TA U AZ L REERRKLET,

binary (buff*) {block?}
B DT — 2R G LT R % binary M EL TGRLUET, 518 buff (ZiE string MFEIX binary
WOF—4% 0 HLA EFRELET, T —X2FRELRWEGAIE. 220D binary BT —2%&4Em L7,
ZIUZ AT VITILT b HEELIZOLFELTY, string Mt UTF-8 = a—RFROWNHEREL
HXEDEEANATVFEL TG LET,

543.  JZRAAJUk

binary.pack (format:string, values*):map {block?}
514 fomat THRELZ7A— <y MIEDIWT, values ONEBEEZHDIAATENSAF )T — 2%
binary BELTRLET, format FIUIIE, T —X DEEE L TEAEISH O TLL T O E F2 5t L
Er S

fRE+F B!
T —HEMDIAET | TRV AEIRE DO ASA NI T2 T D £,
string M7 —F%L0) | LFHNDEAND 1 /3 e AT VFNFRALE T,
number BFT —X% L0 FFEFEANAMUEEL TAFUFNHEALET,
number W7 —Z% L0 FFE L ASAMIUEEL TR FIFNHFALET,
number M7 —&% LY [FEfTE 2 SAMIEEL TRAFUFNTIHALET,
number W7 —Z% L0 FFEMEL 2 SAMIUEEL TAFUFNHFEALE T,
number W7 —Z% L0 FFEAFE 4 SAMIEEL TSAFVFNTHHFEALE T,
number M7 —X% L0 FFE5HEL 4 SANMIEEL TR T VBN ALE T,
number W7 —Z% L0 FFEAFE 4 SAMIEEL TAFUFNTHFEALE T,

l

l

l

b

T |5 |w|Oo|Q

H-

number 7 —Z% L) FFSHEL 4 NAMIEEL TRAFVFNTHRALET,
number M7 —4 % L0 FFEAFE 8 NAMIUEEL TAFUFNTHRALE T,

number M7 —4%Z L) FFEHEL 8 S AMIUEEL TAFUFNTHIALET,

O |Q | B = H
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number HF —%%&0  float HfE (4 /3Ab) ELTAAFUFNAFALET,

d number 7 —%% &0 double #fE (8 /3A1) ELT AT VFNAFALET,

s string BT —4%L) REO LT a—RZEBL TS FIUFNZFHEALET, X
Frra—R4E, format FIZTL—AG0E (" BEOY "" THHATHEELET, 2
DIFE T DA FeAT T HEEE R T EBAEIL, BHRLUTRE RN ASATFVFNIFAT D
NANMIUZZRDET,

2 34k, 4 AR, 8 XA NENEDONRA A —F =T FOIREF CTEE TEET,
e+ =3 B
@ LI DRNE T +—~ > "N Y AT MELFEDO T T 4T ATHRELET,

= LB DENET 4 —~ N 2T MEAFD T T 4T AT ELET
< VU DEAET +—~ o b UMV T AT AR ELET,
> VRO T r—~ > My T T T4 T _prﬁ“biﬁ“
! PIBEOBIET A —~ v e/ T T AT AR ELE T,

F—Z DL L TEEDR DT AZYAZFE " ZHET DL, 5IHF values DOEUET —#
BLOIEL, FNET — X ORI ET,

544, ADARBZUAA)YR

binary#add (buff+:binary) :map:reduce
binary A A AIMOD binary ZEIMLET,

binary#decode (codec:codec)

binary DNAE% codec THRELIZ L Fa—T v/ &> TTa—FRL, #ER%E string B CRLET,

binary#dump () :void: [upper]
binary ONEEEMEH K T RRLET, TV T7 7Ny MIPNLFETRRINET N, TR 2—
I :upper ZODUFHERILFIT/RVET,

binary#each () {block?}
binary DNE% 1 AT DED/EL, number TR AT L—FEAEKLET,
block Z2F5E, 1 NAREDEFTZELICEONRZFMLET, 7Ry I NNTA=FDRAIX
|num:number, idx:number| T, num (ZEV7ELTo/SAMIE, idx (2 0 DIRFEDAL T I AFK 53
AVES,

binary#encodeuri ()

URI FEAX TR TELINC LI AN Z IR L ETS,

binary#len ()
INANEZE KU ET,

binary#pointer (offset:number => 0) {block?}
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NAFVF—RIT 7 8AT 5 pointer A AX L A% LET,

binary#reader () {block?}
FEARIAFR AR — AR TS A K T,

binary#store (offset:number, buff+:binary) :map:reduce
binary A AZLAD AGEDIEIMD binary ONEEEAMLET, 515k of fset IT3AMEALT
FRELES, BUED Y AXE R T LA EZ TR E T 28, ZZETOHIFALZ 0 THO XS,

binary#unpack (format:string, wvalues*:number) :[nil]
518 fomat THRELIZT7 A—~ Y MIIEDSWN T AT U T —=F0 b HIEL o2t L 2Ok REY
ANTRLUET, FRELIANLE DA T VT —F OFPHIMNI 2D =T =TV ET A, 72—k :nil
ZOFHEHIPAS TIE nil 2R T IRV ET,
format FUZIE, 7 =X DIEEK AR TEIEIHNTUL F O EF 2Rl LET,

fRET FiHA

TS TRV AZAGE DOASA NI T2 T O £,

1 AL, Z e LT a—RELT string BT —2 &KL ET,

1 AARERIH L ZVERF B &S A MIEE L 72 number BT — X 2R LET,

1 AL, ZNEFF 5 LA MUEE LT number BT — 22K LT,

2 AR L, ZNEFF 5T E 2 SAMIEE LT number BT — X2 2K L £,

2 AL, ZNAEFF S IEL 2 3o MIEE LT number BT — 2 2R LET,

A AN L, ENERF A E 4 SANMIMEE LTz number B 7 — 2% IKLET,

4 _AMHIHL, ENEFFEEL 4 SAMIESL7Z number M7 — X&KL ET,

A AN L, ENERF BT E 4 SANIEE LTz number 7 — 2% IKLET,

4 RANERHL, ZNETF B IEL 4 AL LT number BT —# &KL F7,

8 NANEHIHL, ZNETF B & 8 SANIEE LTz number B T7 —X %KL T,

8 NAMEHIHL ., ENERF S HEL 8 NAMIfESLT: number BT —Z &KL E T,

4 AR L, 2% float HfEEL7= number BT —H2 %KL 7,

8 NAMEHIH L, Zi11% double B L 72 number 7 —# &KL £7,

S BEDL T a— R T PINEBR LT RE string BT —4TRLET, FT
a—R4IL, format FIZT7L—A5E "{" BLON ") THATHELET, 20
ETF DY E FeAT T DB AR THAEIL, BHL TR R A F VR0 53
AN ET,

b

|5 |w|Oo|Q

-

O | Hh|O|Q ||| H

2 A, 4 A, 8 A NAE DA A —F —1Z LA FOREFTER TEET,

e+ 2B

@ VB DB 4 —~ o b Y AT METED T T 4 T AR ELET,
= LUBE DB T 4 —~ o NV AT MEIF O T T4 T AR ELET,
< VB DOBAET 4+ —~ UMV T AT AR ELE T,
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> PIEDOEAE T +—~ v ey = F 4 T AR ELET,
! VIR DA T 4 —~ "B T 2 T 4T R ELE T,

F S DL L THAEDRDYITT ZFYAZFE " &H5ET 5L, 5185 values MEMKIET —4
BLOIEL, ZNETF — 2 OMEBELET,

binary#unpacks (format:string, values*:number) {block?}
BIE fomat THEELIT +—evyMCHESNT, AT F — bR HI AT 5 AT L —2
IR LUFET, 5l# format DNEIL binary#unpack R TT,
block Z2t5E, 7 —#&MET2TLICZONFEEZTFMLET, 7Ry s 3T 2A—2DHAIL
lelems [], idx:number| T, elems (ZHIHHRER, 1dx (20 DIAED A T I/ AR ST HBADVES,

binary#writer () {block?}
EBXIAHLHAN — MBS R AR L ET, Y1047 By ME binary OKIRIZERES L, EXZ
AT —HTBREEN TN EE T,

55. codec¥3X
55.1. #E

Gura DILFHNDONE = —RTéhD UTF-8 D= o —F 4 7L T pa— R B 575 AT,
552. AVREVADHEFR

AL ATV 2B codec HESTAL AL ARG ERLET,

codec (encoding:string, process eol:boolean => false)
FBELI=oa—TF 4 74T 5 codec BIAL AKX 2R LET, 514K encoding ([ZT—
TA T ERRELET, MR T D codec BRNGEIZTT—IZRVET, process_eol (IfTRT—
ROEBOETEERL, true ZHET HE CR-LF I—RELF A—RFOE#EZITWVET, false DA
IZDOEHBEATOEE A

553. 935RFT0O/N\T~4

TaNT 4 i) R/W B
bom utf8 binary R | UTF8 ® BOM (Byte Order Mark)
bom utflébe | binary R | UTF16BE ©® BOM
bom utflé6le | binary R | UTF16LE & BOM
bom utf32be | binary R UTF32BE @ BOM
bom utf32le | binary R UTF32LE @ BOM

554. AVRRIVAAIYR

codec#decode (buff:binary) :map
S1E buff OINEET I—RLI-fERE string M TIRLET,
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codec#encode (string:string) :map

5% string DINEETa—RL7-fER%E binary B TIRLET,
5.6. color V75X

56.1. #i=

TRefk FBEIOT VT AN ST — 2 RBLS 207 ATT,

562. AVARZUADER

color (name,
FELIZARNIHINT D color A A AR LET, 514K name |2, string B F/=1E symbol
HRTOOARMEZIRELEY, AOAANET Web FRHEDT —2 BLO X11 A O OULOZEIRL £
3 BI¥ alpha [IET VT 7EA 0 25 255 D OBIETHREL T,

g:number,

alpha?:number) :map {block?}

color (r:number, b:number, a?:number) :map {block?}

FEE L RGB EZFFD color AV AR AEEKRLET, 51 r. g BEW b 12 005 255 DF D%

T RGBEAIEELET, B4k a lTIIT V7 7ilig 0 755 255 ORIOEBIE T E L £,
5.6.3. Web{Z#Hh5—4%

Web #5407 —4 & RGB HEZLL FICEEDOFET,

4 il RGB fi& A il RGB fi&
black 0,0,0 silver 192, 192, 192
maroon 128, 0, 0 red 255, 0, 0
green 0, 128, 0 lime 0, 255, 0
olive 128, 128, 0 yellow 255, 255, 0
navy 0,0, 128 blue 0, 0, 255
purple 128, 0, 128 fuchsia 255, 0, 255
teal 0, 128, 128 aqua 0, 255, 255
gray 128, 128, 128 white 255, 255, 255
56.4. H3RTO/NT4
wA=Yavars il R/W B!
names string R | 19— —EIEMHINQNET
Black color R | AZ5E #000000, 7V 7 7fH 255 ZFfolz color AV AX L ATT
Maroon color R | (A% #800000, 7L 77l 255 ZFi-7- color AV AX L ATY
Green color R | A% #008000, 7/V77fH 255 ZFfo7- color AV AKX AT
Olive color R | AZ5% #808000, 7/V77fH 255 #Ffoiz color ALV AKX ATY
Navy color R | (533 #000080, 7V 7 7fH 255 &#ffo7- color AV AX L ATY
Purple color R | &AZ5E #800080, 7/V77fH 255 & Ffolz color AV AX L ATT
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Teal color R | tAZE3% #008080, T/V77fH 255 #Hf~o7= color A AX AT
Gray color R | AZ5E #808080, 7/V77fH 255 A Ffolz color AL AX L ATY
Silver color R | BE 3R #c0c0c0, 7/VTI7MH 255 Z#Ffo7z color A AX AT
Red color R | BBZE #££0000, 7V 7 7fH 255 ZFfolz color AV AKX ATT
Lime color R | (A% #00££00, 7L 77l 255 ZFfo7= color A AF AT
Yellow color R | AR $££££00, 7V 7fHl 255 ZFfo7- color AV AKX ATY
Blue color R | (%3 #0000££, TV 7 7fH 255 ZFfo7c color AL ARX L ATY
Fuchsia | color R | (A3 #££00£f, TV 7l 255 ZFfFo7- color ALV AX L ATY
Aqua color R | BBZE #00f££f, TV 7 7fH 255 ZFfolz color AV AX L ATY
White color R | A3 #ffffff, TV T 7MH 255 Z#Ffo7z color AV AX AT
Zero color R | %3 #000000, 7/V77fH 0 ZFfo7z color AV AKX AT

5.6.5. AVRAVARTO/INT«

A=Ya e i R/W B

r number | R/W | REH%E 075 255 ECOHIETHLET

g number | R/W | FEEFHE% 075 255 TCTOHETRLET

b number | R/W | HE#H4 05 255 ECOHIETHLET

a number | R/W | 77 73EHE%E 005 255 FTOETELET

gray number | R | ZL—EZHEUGLET, ZOMEIT, FREFHE R, #EFE G BLOEEFE B
DfEiEH LA FOBEEXTHHLZb 0T,
0.299 * R+ 0.587 * G+ 0.114 * B

5.6.6. ALARRIUAAIYR

color#html ()

7 —4% HTML Tffibid "#rrggbb" O SIFHIZIRLET,

color#tolist () :

[alpha]

T — R R ks HONEIZ ARV AMIERL £, ThIE 2—b :alpha &2 5E7 V7 7 H#EL
WAL, IRk F - TV 7 7 DI T2V AMILE T,

56.7. FvAk

LR DOT =25 color JTADA YV AR AZF Y ANTEET,

® (WHERTIUFHIE T AL
® Rk FHELITSR T T AEEER I OU AR

5.7. datetime 97X

571. =

R &S 77 AT,
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AVARBZZADERK

datetime (year:number => 0,

hour :number

usec:number

EHHBIORAIZ4EELT: datetime A AZ U AZARRLET,

GuraS473YJIT7LU R

month:number => 1, day:number => 1,
=> 0, min:number => 0, sec:number => 0,

=> 0, minsoff?:number) :map {block?}

57.3.  YSRTOINT4
TaRT 4 i R/W N
Sunday number | R/W | HIE B 2R T AT/ AEF S 0 BRASHLTOET
Monday number | R/W | HIEH 2R T AL T/ 2% 5 1 HMRASHTWET
Tuesday number | R/W | KBEHZRT AL T/ 2%E G 2 HRASHTOET
Wednesday | number | R/W | KIERZRTAL T/ AES 3 BRASHLTOET
Thursday number | R/W | KE A 2R T AL T/ AE G 4 HRASHTWET
Friday number | R/W | &M H&&£ AT/ 2% 5 BMRASHTOET
Saturday number | R/W | TREHZR T AL T/ 2&E S 6 HMRASHTOET
5.74. AVRAVATO/NTA
A=AVt i R/W N2
year number | R/W | F/&
month number | R/W | 17056 12 FTOHIET 1 AD 12 HERLET,
day number | R/W | 17531 £ CTOMMET1 B2 31 HERLET,
hour number | R/W | 07235 23 ETOHAET 0 Keinb 23 R R LET,
min number | R/W | 0725 59 FTOHIET 0 5355 59 53aKLET,
sec number | R/W | 0725 59 FTOHET 0 b 59 baRLET,
usec number | R/W | 0735 999 FTOHYET 0 VRS 59 VAR LET,
wday number R | 02b 6 ETORETHREANG MR EZRLET,
week symbol R WD RETZLL O VRV TCHRERLET,
“sunday, “monday, tuesday, ~wednesday,
“thursday, " friday, "~ saturday
yday number | R | 1755366 FCOLMETEDDNED HBERLET,
unixtime | number | R | UTC ® 1970 4 1 ] 1 H 00:00:00 LD R ZfTRIOL
Eh
5.7.5. by S VDI
datetime.now () : [utc] {block?}

BAAEOEHA A RBIOWEAN Ao7- datetime AV AZX L AR LET,

datetime.time (hour:number => 0,

minute:number => 0,
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sec:number => (0, usec:number => 0) :map {block?}
REZI A2 E LT datetime AU AX U AZAERLET, A BIZ0HE 1 A 1 HISRESNET,

datetime.today () : [utc] {block?}
A HOHMDBASTZ datetime AV AF L AEAERKLET, KiZliX 00:00:00 23FX ESIVET,

datetime.isleap(year:number) :map

HELIZENIDIFDEE true ZIHLET, FNLIAME false ZIRLET,

datetime.monthdays (year:number, month:number) :map

gL H 22 TR0, ZDH O A Z2RLET,

datetime.parse(str:string) :map {block?}

HHSCFFIERRATL, 2 DR 8% datetime A2 AFLALLTRLET, HIELTOS B 5107
A=~y NI F OB T,

® W3C OftikCllibhs7+—~vh
® RFC TEFZESND HTTP Ot Tl s7 +—~vh
® (C =SFED asctime A O7 4 —~vh

datetime.weekday (year:number, month:number, day:number) :map

FRELIHDBHEAAL T 7 AMETIRLET, HREHN 0 TLREEH N 6 12720 FET,
576. AVARBUAAIYR

datetime#format (format => “w3c)
BED7 4+ —~<yNCHKT —# &L FHNCEBRLUET, 518K format ([JITT RNV EZITLTFINETEE
LET, 51 format (ZV RN ERRELIESG A L FOIICESBLET,

RV = B

‘w3c W3C OALER TR IS AR 4+ —~ oy MIEHL £,

f1: 2010-11-06T08:49:37%

“http RFC TEZ D HTTP DA TS H R +— <y MWL E T,
#i: sat, 06 Nov 2010 08:49:37 GMT

‘asctime | C EFED asctime MO T+ —~y NCE#LET,

ffl: sat Nov 6 08:49:37 +0000 2010

G138 format IZXFHNERELI TG LT OIREF THIFT =X OBERECFIIERLET, fiEF
VSN DILFFTZ D EELFINAFASNET,

BET GOl
%d H
%H R (24 HRRTH)

o°
—

R (12 BRI
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Fm H

sM | 4y

¥ | B

Sw HIEHZ O LLIZBH DA T I AE &
Y% FEOT 2 #1

sy |4

datetime#settzoff (mins:number) :reduce

UTC ipbORg A%y AL THRIEL £,

datetime#clrtzoff () : reduce

UTC oDl AN A RV REET,

datetime#utc ()
HEFZ UTC IZE L7 AR L ET,

5.8. declaration 23X
581. M=
function AV AU ADRIMESHRTIVTATT,
5.8.2. ARV ADS IR
function AU AFAD decls FH/XTATHEHTHIENTEET,

583. AVRAVRTONTA

Fasse | B | RIW 2199
symbol symbol R BGOSR IR LCET

name string | R | 5IEOAHTECFIITRLET
default | expr R | 7 74/VMEDOXAE KL F T

5.9. dict 93X
591 ®IE

FEE DT —2a WO IV TATT,
592. AVRAVADER

dict (elem[]?):[icase] {block?}
dict BIAVAZ L ZEAERRLET, 51 elem ICVAMER CREET — X 28 ELET,
YARDNEITF — L% LL T DI~ DI ET,

dict ([key, value, key, value, ..])
dict ([ [key, valuel], [key, valuel, ..1)
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dict ([key => value, key => vakue, ..])

block ZHRETDHE, FONBEREET =X BINMLET, 7Ty ZONFITF—HEZLL T O X~
Vi LA B

dict {key, value, key, value, ..}
dict {[key, value], [key, value], ..}
dict {key => value, key => vakue, ..}

TIHNETIE, F—ICFHN R E LA R FL/N L FEXFILET, THE 22— icase ZHEE
THL RIF N CFE KRR EEE R AR L ET,

${block}
block OHNKEFEET —ZIBIML dict BIAVAF L ABERLET, 7o/ ONFIT®—LE%
AT DI R 72H 012720 F97,

%{key, value, key, value, ..}
%{[key, value], [key, valuel],
${key => value, key => vakue, ..}

.
—

593. AVRRVAAJIYR

dict#clear ()
FEEONAEEHELET,

dict#erase (key) :map

I key THRELIZF—ITHIS T2 FIEHIBRLE T,

dict#get (key, default?:nomap) :map: [raise]
51 key THELZX—IZRIE T N OEZIRLET,
ST HE NIPFEELRWG AT default THELEZIRLE Y, default ZEMLIZEE, 2O
fEIZ nil IZ720FET,
5% default IZIF7 B =—hF:nomap 23OV THKY, BB~y 7 ORNSIVERE A, ZHUTE
D, T ANMEEL TIANAT L —2ERETHIENTEET,
THE=2—k :raise 258 MIET DTN NFELRWEAITTT —IZ80E S, default D
RSN ET,

dict#gets (key, default?) :map:[raise]
G key THRELIZF —IZ6S T N OEEAIRLET,
KT DTN BFAELZRNVGG G default TRELIMEZIKLE T, default ZHMELIZLE, 20D
fElX nil 12720 E T,
Sl defaul t BRI~ 7 ORIV ET, DD, FlZIL key & defaul t ICUARBFRES
7256 key[0]& default [0]. key[1l]& default[1] .. DRI THXTITRDET,

dict#haskey (key) :map
513 key THRELZF —ITRIS T2 NIBMFIET HLE true, FAELRVG S false ZIRLET,
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dict#items () {block?}
F—LEAAIC LTV AMEICIR T ATV — 22 AL £,
block #25E, T 42T LICEONEEZFMLET, T ry I RT72A—2DE R
litem[], idx:number| T, item|IF—&fHEZHICLIZVAR, 1dx (2 0DBIGEDA LT 7 AF HH
AVET,

dict#keys () {block?}
F—ZEITRTAT L —F AR LET,
block ZDF5E, T—2EMMH T LIZEONREFTMML T, 7y T 2—2DAiL | key,
idx:number| T, key [ZF—fH., idx (T 0 MOIREDLA L T I AEKZFBADET,

dict#values () {block?}
HENEIR T AT L — 22T,
block & 2F5E, 7 —HEMHTHTLIZEONAERHMNILET, 7oy FA=2DRANIL |value,
idx:number| T.value |[ZfH. idx |2 0 MSIEEAA L T I ABEDANDET,

dict#len ()
FEEOV ALK LUET,

dicti#set (key, value:nomap) :map:reduce

REDF —LEaFfoTc U NABILET, dict AV AZAHHZRVEEL TRLET,

dict#setdefault (key, value:nomap) :map
X —PMFELRWGA | FEEDX — xR -7 = N ZB L Tvalue DIEZIRLE, F—7239 Tl
TELTES &3 e = N &2 B3, BEfF O = N OEAIRLET,

dict#sets (key, value):map:void

t.b.d.

dict#store (elems?) :reduce: [default] {block?}
514 elems [ZHEE L2V ARNEZ T dict HONKFEZEBMLET,
ZHL A A dict DAVAF L ALT HE VANDNEFITF —LEE DL T DL ~7eb DI/ 0 ET,

d.store([key, value, key, value, ..])
d.store ([ [key, valuel], [key, value], ..1])
d.store([key => value, key => vakue, ..])

block ZIRETHE, TONKEFEET —ZBINMLET, 7y ZORNEITFT—LEELL FOXH 12~
7=H DI/ 0FET,

d.store {key, wvalue, key, value, ..}
d.store {[key, value], [key, value], ..}
d.store {key => value, key => vakue, ..}

TRIE =—hk :default Z2F5L, F—0 9 CICHEEICFELEZS ML LET A,
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5.10. directory 232X

510.1. #=

FIZED AR SANE BT DI2O DI TATY, il path.dir () <° path.walk() 72EDREHELED
WCHWSHIVET,

5102. AVARBUADER

directory(pathname:string) :map {block?}

directory BIAL AHZ L 2B AR L ET,
5.11. environment 252X
511.1. #H=E
T2 EZ R CUND environment DN EZBETH7T7 AT,
5112. AVREVADHER

® ¥ locals TAVAZ L ABARKLET,
® ¥ outers TAUVAX L AZAERRLET,

5113. AVRBIVAAJYR

environment#lookup (symbol:symbol, escalate:boolean => true) :map
environment WNC symbol (X TDERMELZIKLET, 513 escalate IZ true ZHETDHE,
environment CERMEN A ONDRNEZMMFAT—TLEELET,

5.12. error 75&

5121, =

T —NEEWIITATT,

5122. AVRAVADER

® i catch DT Ry I /RTA—ZLLTHESNET,

5123. 93RTB/AT4

TRT A il R/W i
ArgumentError error R error A AZF LA
ArithmeticError error R error A AZL A
AttributeError error R | error /{2 RZVA
CodecError error R error A AF LA
CommandError error R | error A/ REZA
DeclarationError error R error A AH A
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FormatError error R error A AF LA

IOError error R |error A AZ A

ImportError error R error A AZF LA

IndexError error R | error A RHA

IteratorError error R |error A AZ A

KeyError error R error A AKX A

MemberAccessError error R error A AAL A

MemoryError error R error A AKX A

NameError error R error A AL A

NotImplementedError | error R error AV AZA

OutOfRange error R error Ao AX A

ResourceError error R error AV AL A

RuntimeError error R error AV AZ A

SyntaxError error R | error /{2 ARZVA

SystemError error R |error A AZ A

TypeError error R error AV AKX A

ValueError error R |error A AZ A

ZeroDivisionError error R error AV AZ A

5124, AVARBURTO/NTA
TRRT A 24 R/W B!

lineno number R | V=2 27— EL AR RRIN TWDITESEZIRLE
B

linenobtm | number R | V=R, =7 —%RELADRLRRIIN TV DEREZEOITHE 5L K
LETS

postext string R | =7 —%RALAD RSN TODILEA TP TIRLET,

source string R | =29 —%RELFa—FDOERIFEDAN —LOBEITFD /24
IR LET, TSRO ELL T O A2 LET,
<interactive> XIEHEATASIENIZA
<cmdline> v RIATHRESHEK
<ole> OLE Witk i7z=

text string R | =7 FAIARLE T,

trace iterator R | =7—%REL-ADoNL— b FETORN —AEFHRTT, expr &%
FNFFOATL—HHRLET,

5.13. expr 95X

5131 M=

Gura A7V 7 NORELKRERH VT ATT,
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AVARBZZADERK

GuraS473YJIT7LU R

Gura DEEORDLEEITA L —F """ 2D DHL, expr FTADA LV AL AN ET,
LU FDay ARG 725D E . AR — L5 expr A2 AX L AR LR CEET,

expr (src:stream:r) :map {block?}

AR = BINHAT VT ST BN mt A/ TIRIT L, expr AV AX L AZIRLET,

5.13.3.

Expr EREFHIEAY YR

expr 77 AL Gura EDHEREFE THD Expr BEREZXBILET, Expr OEFRL ZNH0OHLDE %
expr AV AZUANFIL TOBHIET DA YR BEOYV AV O—EEZLL FITRLET,

Expr 3% HIEA VR SRV

Assign exprf#isassign () assign

Binary expr#isbinary () (e wisz)

BinaryOp expr#isbinaryop () binaryop

Block expr#isblock () block

Caller exprf#iscaller () caller

Compound expri#iscompound () (Mg 2E3%)

Container exprf#iscontainer () (e uisz)

Member expr#ismember () member

Indexer expr#isindexer () indexer

Lister expr#islister () lister

Quote expr#isquote () quote

Suffixed expr#issuffixed() suffixed

Symbol expr#issymbol () symbol

Unary expr#isunary () Hh&E)

UnaryOp expr#isunaryop () unaryop

Value expr#isvalue () value

5134. AVRBURTONT4
TaNT 4 ] R/W Gz

block expr R | Caller R, FFo>7 a7/ ONEEZRLET,
Ty FAELIROE A nil ZIRLET,

blockparam | iterator | R | Caller BEHRENF DT 0y I\ FGA—FDNKF% expr WM TETAT
LR EERLET,
Ty INGA—=EPIFIELIROG S nil ZIRLET,

body string R | Suffixed ZEFR OFTE CFHI 2L ET,

car expr R | Compound EHENEiD car DNEZIKLF T,

cdr iterator | R | Compound EHENEFD cdr DINE% expr BT AT —4%

50




GuraS473YJIT7LU R

AERRLET,

child expr R | Unary ZE2FFD child ODNFEIELET,

children iterator | R | Container RO FEEDONEL expr W TRTATL—H
EARLET,

left expr R | Binary Z#HEOLMERONEF LR LET,

lineno number R | V=2 ARSI TWDATHE S ZIRLET,

linenobtm | number R | V—2H, AT BREIN WA E DI TESEZIRLET,

operator operator | R | UnaryOp. BlnaryOp #X T Assign 23R DF<L—Z AL AL A

ZIRLET,
UnaryOp & BinaryOp (Z#f L CIXH ICA D7z KL £9 28,
Assign iz oW TIE, AL —FBFELRW A nil ZIRLET,

postext string R | AR EN CQOANLEZ LA TIRLE T,

right expr R | Binary EROAMEFZONFEZIELET,

source string R | V—ARAN—LDLGHITED/RAL IR L ET, LSO
LT OFHN AR LET,
<interactive> XFHEATATIENIZA
<cmdline> av U RIA U THRESZA
<ole> OLE Ntk fiz=

suffix symbol R Suffixed BBEDY 7 47 A VRNV EIRLUET,

symbol symbol R | Symbol BEFROT U R/IMEZIRLET,

trailer expr R Caller ZEE N FFON—F7—DONEEZKLET,

typename string R | A7 & %KLET, 2T typesym ODNEE LTFHNILIZHDT
R

typesym symbol R | ATV RNV EIRLET,

value any R | Value EEDEEKLET,

5.135. I3AAYYKR

expr.parse (script:string) {block?}

SCTFHNDONEE AT )T eI IZUTIRNTL . expr A2 AKX A& LET,
5.136. ALARBZUAAIYR

exprf#eval (env?:environment)

expr OINEZBIAEDERE CIHMILET, 518k env 248E T 5L, TDEREE T expr ZiHliL 7,

expritextize (style?:symbol)

expr DINEFEAZV T MIEHBLT-H 0% LTFHN L TGRLET,
style | iL}LTO)550)U\&O%$ ELET, style ZEMLIZG AL fancy NEIRSNET,
‘brief UANTHHILIEAZU T MIIET O Gura A7V 7L TIROZENTEET,

51



GuraS473YJIT7LU R

style B!
*crammed Ll EE DD
‘oneline WATEE F\, —{TTRELEZERX
‘brief Ty DNEEZEIELTIZE
“fancy BATROA T M TR i EZ @b 7B

expr#tofunction ( args*)

FRE LTS B 2R BB A #L £,

expri#unquote ()

expr NN quote SNV TWHEX ZNATVFREET,

expr#write (dst:stream:w, style?:symbol)

S1# dst THELIEAN —AIZ expr ONEEZAZV I MNIEBLIZLOEH ILET, style 1T1T
expr#textize EFILV VRN ERRELET,

52



GuraS4735J)77L2 A

5.137. HXZEERIIEFR

expr <] Unary < UnaryOp
Quote
Binary K- BinaryOp
Assign
Member
Container Kl Root
Block
Lister
Iterer
Compound Kl Indexer
Caller
Value
Symbol
Suffixed

5.14. function Z32X
5.141. BIE
BISA D 7 T AT,
5.142. ALVREVADHER

function (“args*) {block}
block (ZRRIRL7=FHi &2 +FFD function A AL A AR L GRUE T, 518U AN args Tfe
ELET, args DNEIESIL, block ([Z7 BT /\TA—ENHLL 6 Ty /NTA—R 25 HIUARL
THRNET,
args b7 By I N\TA=HEINGA  block FICR/VEE S "$" BLFAICEF OV RANHDLE, Fi
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OV RNV ESIEIANIBIMUET, 518025 NIHELIAIC/Z2DET,

&{block}
block \ZER U= FHiZx 2D function WAL AZ L 2% 4R L CTIRLET, block (7 Ty 7 35 %
—ENOLGGE TRy I INTA=EE GBI AR L THRWET,
Ty I RT AL BN S block FICRVRL S "s" ZJCHHICRF OV ARANDDE, TALDT Y
AR B AMIBIILE T, SO NI HBLIZIRIZZRD £,

5.143. AVRBVATOINTA

TERT 4 i) R/W Bkl

decls iterator | R | B ESOEHEFI>7~ declaraion AV AX L AL BFIERIZTHA
TL—RELET,

expr expr RIW | BRIV 7N CERSIVTCWDIGE  ZOREZ KL ET, B
CHTRBSNTODE AT nil ZIRLET,

fullname | string R | B OT7 N H— L% CFHTIRLET,

O (LURHLUARIYRDET Ay RBL TN T A4 LB%4
ELy—T R " TORFITAIEIRLET

® UTAXIYRDGET A IRISBL TN AL EBMA R b
R TR TR LT

® EVa— ANOBEOBE: EVa— A4 LB LR Y ML

" ORI AI AR LU ET,
help string R/W | B3I EENT- help A AZ L AZIRLUET,
symbol symbol R/W | By Rzl E3
name string R BAE D4 R CFFCIRLET

5144, ADARBUAA)YR

function#addhelp (lang:symbol, format:string, help:string) :map
BB~ TR A BILET,
5% lang 3~V T ORI EFEEZE TV VRN T, IREXIEEFEOL AT en, BAEDL AT Ja &
FBELET, 51 format F~VTXFHNDOT +—~<v B ELET, BIfE 'markdown' D&HFE
TEATRETT, I help l~ VT XFHIEPELET,
~IVTIERITERZ2D lang ZEITKIISNET, LARTEFRIC lang IZX L TCZOA Y REFITTHE, ~IL
TEwE EEELET, BRONVTIERDBH LS E NGB TZ~ VT IERBT 7 4 VLT
MahEd,

function#diff (var?:symbol)
B DB EE PO AT > TR L, ZOFRERDORAAL function A/ AF L ATIRLET, 5lHK
var CEEL DOV RNVERRET DL TOELUTH T WA EITNET, AMLIZHE . BEEOEREIO
FIEAKT LTI EA TV ET,
BB DOPNEITLL T OSRMETGTZL TODLENHVET,
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o HHOXEEGFRNL
® nmath BV VOREKENMHAIERIBIOREFE)NLRDANTHLHE

functionf#gethelp (lang?:symbol) :map
BB DO~ E help A AF L ATIRLET, 518 lang (TIET FAMDRR S FEDO T RV 245 E
LET, BWLIZBAIET 74V b0tk EENM e ESNET,

function#help (lang?:symbol) :map:void

B~ T ) — VI EICE R LET, 518 lang (ZIETFANDORBREFEOT AL EFEELE
T, AR LT BT 74V NOR EFEM R ESNE T,

5.15. help ¥5A&
5.15.1. M=
VT ERH I TATT,

5152. AVRBVATO/INT4

EAaara it R/W i

format string R | 7F¥ARDFEIR T +—~vh, BIE "'markdown' DHNBHETT,

tang sympol R | 7H¥AMDEFEE L RV THRIERLET, REMRLOZLL TR
LET,

® ‘en JLEh
® ja HAKFE
text string R T X AR

5.16. image 95X

5.16.1. &

ARV T =B HRHITATT,
516.2. AVRAVADER

image (stream:stream:r, format?:symbol, imgtype?:string) :map {block?}
Sl# stream THRELIZAN — A& FEAIAA TAA—UT —F 2GS LET, 51 format IZWNHT —
ZFRBIEFL, “rgb FolL rgba ZFEELET, BiAALT —X D74 —~y NIH B ClABISIET
. 518 imgtype THRHNTHEETDIENTEET, FAE W RER T A —~ NI, FV2— LT 7V
AR —THZETEMTEET,

image (format:symbol) :map {block?}
N T 7 fFIeIpNA A= T —H BV E T, Bl format FNEFT —#RBLEZFEKL, "rgb F2iX
‘rgba ZHEELET,

image (format:symbol, width:number, height:number, color?:color):map {block?}
BEDYARER; T2 T T I A A= T —HEAEVET, 515 format [FWERT —#FKBIEEL, “rgb
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F720% rgba ZHEELET, width BEWRheight ICENFHIREESEFEELET, T 74V TlEA
A=V ORFITRTEBYOSINET A, 51 color TRV OSTHEEIEETEET,

5.16.3. AVRAVATO/NT4

TaNT i) R/W 1A
format symbol R | AA—YONET+—~v e rgb F/2lE “rgba TERLET,
height number R | A A—TVOEIZE /BN TIRLET,

palette |palette | R/W | AA—VIIBEKSIL TS palette AV AF L AZIRLET, /SLvhb
RN BT nil ZIRLET,

width number R | A=V OlEEZE 7 B/LVEN TIRLET,

5164. ADARZBUAA)YR

image#allocbuff (width:number, height:number, color?:color) :reduce
N T 7 EfFIZ I NAR—T A A A FREDRESO N7 7 2R LET, 518 coloriZ, Ny 77
RO OSTOEIRELET, AMLISGG. B TERIVOSELET,

image#blur (radius:number, sigma:number) {block?}

image#clear () : reduce

AA=VBRE P ETHD 9, Z4UT image#£i11 |2 color.Zero ZPELIMEREFTTT,

image#crop (x:number, y:number, width?:number, height?:number) :map {block?}
AA—=TD—E a2 E0TZ LT, HTLW image A AKX ABARRLET, 518 %, v (35O A
JEREZARELE T, 518 width, height [ZIE, T OREISEIFELE T, ThHEEMLIZLE . A
—VOhmEBI O FimE T L ET,

imagef#delpalette () :reduce
AA=VITEEM T ST Ly M EIBRLET,

image#extract (x:number, y:number, width:number, height:number, element:symbol, dst):reduce

t.b.d.

image#fill (color:color) :reduce

AA—VRREARE LT TRV D SLET,

image#fillrect (x:number, y:number,
width:number, height:number, color:color) :map:reduce

TREDHHZEE LA TRY SO SLET,

image#flip(orient:symbol) :map {block?}
AA—=VE A FT E T RBSE72H L image AV AX L AEAERLET, 518 orient ITfRETE
DY RIEIZLL T D&Y TT,
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“horz YV SYE IS
‘vert | FKER
‘both  EABIOE TG, ZIUIAA—T% 180 FERERSE /-2 EFRTU T,

image#getpixel (x:number, y:number) :map

FREDNE DT —H% color BITKLET,

image#grayscale () {block?}
A A=V HT L — A —/VIZLTE image AV AX L ALK L TRLET,

image#paste (x:number, y:number, src:image, width?:number, height?:number,
xoffset:number => 0, yoffset:number => 0, alpha:number => 255) :map:reduce
51 %, y TIRELIALEICAA—Y src OEENEEZaL —LET, 518 width, height |[Izat—"
HIEBLOESERL, INOEEM T MG 2K Ea —LE T, xoffset, yoffset [Fa™—xD
F 7y NERETY, 513 alpha ZFEET DL, a8 —DEOT VLT 40 7 R AR E TEE T, alpha
730 T 0%, 255 T 100% T,

imagefputpixel (x:number, y:number, color:color) :map:reduce

1% x, vy THRELIALEDOE 72T —H% color (CERLET,

image#read (stream:stream, imgtype?:string) :map:reduce
G518 stream MOA A=V T —HEFGIFIABET, ZOX Y RERITT2AA—V AL AL AL Ny T 7
SRR THLMENDVET, T TNy T 7 affo T Bl i T —IZR0E T,
514 imgtype (ZIE. "Jpeg" "ong" EVWIOIINIAA—THAT 4% L FHITHRELET, 205503
BIESNDE, AA=T T 7ANDNFNERT 7 AN DOV T 49 I ADDA A= AT ik B LE T,

image#reducecolor (palette?:palette) {block?}
AA=TT =2hOET =% FELI ALy MO—FTNT U N O TEEMZ oA A=V (RS
AL TGRLUET, 518 palette ZHMET DL A=V FFo TN/ Ly Mo TEESHAZ &
ITWET, ZOLE A=V Y MRV RIETT —IZR0ET,

image#replacecolor (colorOrg:color, color:color, tolerance?:number) :reduce
AA—UH colorOrg ERILAT —4 O 7/ % color I[ZESHZ F7, 514K tolerance %48
ETHE ETENT LT —ZOMEDELF L, £ tolerance L N THLGHIZET — 4% &
X FET,

image#resize (width?:number, height?:number) :map: [box,ratio] {block?}
ARV ERREDRESIZI I AR LA A=V A AL AL TRLE T,
width BELWN height IV AXFERDORESEIEELE T, EBLONEEMLT-S6 . AU L OfiERE
HERZ R DIV ARSNE T, TRIE 22— :tbox ZFREL T, width OAZIEETHE, HEH T
b width OEFEREESIVET,
R TRESZRETHHE AT NE2—k ‘ratio Z27FE 7,

image#rotate (rotate:number, background?:color) :map {block?}
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AA—=T%BIE rotate THRELEAEIEITRIRSE ARV AV RAZ L A AR L TRLET,
rotate OFXMEIL degree AT L, IEOHKREFHAIY , A TKIRFRHEIVIZARDET,
Sl#ibackground X, FHASH 7 LXICTEOR ARV O ST EEIEELET, AT 5L, BTHYD
»/S:;L/jszo

image#scan (x?:number, y?:number, width?:number, height?:number, scandir?:symbol) {block?}
AA=V DT eNAT —HENAICERL T color MOT —FERTATL—FEEKLET, %, v,
width, height |ZEEHPH, scandir ITEEFMERELET, scandir THETELV U HRIVE
IFULTDEBYTT,

U Wt
‘left top horz FE BB NS ERL £
‘left top vert LS EESTAIERELET

‘left bottom horz TSR NS EELET
‘left bottom vert ML EEE T A ERLET
‘right top horz F LSRG TN EELET
‘right top vert FEPSTREGANEELET
e
{

‘right bottom horz FHTEPOAKEFHNGEELET
‘right bottom vert A FLEE S MICEELET

block Z#2iFAL BN LICFONKEZTHMMILET, 7T uv G xA—2DOXIL |color:color,
idx:number| T. color ICEZRILDET —H idx T 0 DOIAEAAL T IV A SINADET,

image#setalpha (alpha:number, color?:color, tolerance?:number) :reduce
I color THRELILAT —#EROE 7 ENLOT V7 7EAFIH alpha OEICEEHZ 9, 515Kk
color ZEMET HE AA—VBIRDOT VT 7% alpha DIEIZLET, 518 tolerance ZIRE T HE,
NI BT —ADEOEZEH L., FNMN tolerance L N CTHAR AT V7 Pih Bz £
¥

image#size ()

A A=V DOMgEESEYAMILTIRLET,

image#store (x:number, y:number, width:number, height:number, element:symbol, src):reduce

t.b.d.

image#thumbnail (width?:number, height?:number) :map: [box] {block?}
AA—=VT =B % L ZRAF L2200 width, @S height OFEPHANIZINED IO A XL TeA A—
VAL ARB L R AL TRLE T, FEE LTIV E A A=V D NSWGE | TTDA A=V ~DZ A%
DFFELFET, 7 width DAEHEL TTMNE=2—hk :box ZOIF5E, lE-EmIEbwidthE 7L
DFEPAIULFEDA A=V B AR LET,

image#write (stream:stream, imgtype?:string) :map:reduce
I stream ICAA—Y T —FEEXARFE T, ZOAVYREFATTHAA—TJALAZ L AL, Ny T 7%
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FFo T B ERHNET, N7 72> TN EIT T — 2720 FT,
5% imgtype (ZIE, "jpeg" N"png" EVIIINIAA—THAT L LTHITHRELE T, ZO5E0R
AlgEIHl, AN —BZDONTNDT 7 AN DY T 4 F ANHA A= ZAT 5B LET,

5.17. iterator ¥52&
517.1. M=

ATV =2 &I TATY,
517.2. ALVREVADHER

iterator (value+) {block?}
WHATL—ZB3TT, FaE S BERZNARIZ T AT L —Z &AL E T,
BRPATL—ZRYVANDGE | ZNHOEFE LKL TNEET,
block D H& MBI LIZZORNAERLZHMLET, T ry s FX=2DNiL |value,
idx:number| T.value [ZEZRDOME, idx IZ 0 0BIEEAA T IAEZEZBAVET,

consts (value, num?:number) {block?}
FEEDEZAREDOEIZT T o047V —F 2 AR LET,
FI¥ value IZfE., num IZAEKTHEBEIEELET, value IHEEDOROT — 24 ETEET,
num 28 WM H8, BRIEZ KT AT L —FTR0ET,

fill (n:number, value?) {block?}
51 n CTHRELEEETRIUIE value 2R TAT L —FE4EKLET, 51 value 28T 5L nil
EIZ220ET,
block Z2F5L HRTLIZTONEZHELET, T ny I I A=2 DAL |value,
idx:number| T.value (ZEEIZIELT value DfHE, idx 12 0 DIEEDLAL T IAZE TN ADE
7

interval (a:number, b:number, samples:number) :map: [open,open 1,open r] {block?}
S a <x <b &= x DEINEF L samples THRELTZETZ T SR CART2/T7 1L —H &K
LET, TRIE 22— A8 ETHZET, FHEEZLL T OINTEZDIENTEET,

topen_ 1 a<x<b
ropen r a<x<b
:open a<x<b (FFNJE=2—NIZ :open l:open r CfHELZDOLFELTY)

block #DFHE, BRI LIZFONKELLET, 7y "\ FA—2OFAUTL | num:number,
idx:number| T.num [ZAEMUFEME., idx (2 0 DSIEEDAL T IAEZDADET,

range (num:number, num end?:number, step?:number) :map {block?}
PRARMELHE THE., BLOMMRETEEL Tt 282 M )44 7 L — 22 AL £,
513 num OAREFRETHE, 006 num - 1 FTOEEEHHILET,
¥ num & num_end ZFEETDHE num 2D num end - 1 FTOBEAEHIILET,
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1 num, num end BLW step ZFETHE, num ZBHLAEIZL T, step TEIZHUEEZ A 7V A
LT num end ZE ARV E TOREZH TLET,

LB A T o012, A_p—F " B ZEETEET, "n..m" LVOERATIE n b m
FCOELEZMN 1T HATL—RITR0ET, Flo, "n. " HIEETDHE n BAARICLT, EERIZ A2
AT AT =20 ET,

block 25 L, BEILIZZEOHELZFMLET, 7ry I T 2A—2OFEAUL | num:number,
idx:number| T, num (ZAEMUIZEIE, idx (2 0 D DIGEDL AL T VAT ZBAVET,

517.3. AVRRZVRAAJYR

ATV —HNEIEFT AR VARD A RERER DB CQNVET, BL QA AYYRIT 1ist 77
ADEICHEEH L TWETOT, ZHELABHIEEN, ZOHEIL AT L —2 DA R RmUET,

iterator#delay (delay:number) {block?}

ATV —HDERZIRKTT-NI51E delay THRELZRE I EBIELET,
blockZDIHE, ATV —HDHEZTLIZEONEFEFTMLET, 7/ \F2—=4DFAUL |value,
idx:number| T, value |ZEHET —H, idx (2 0 DBIEFELA TV AZFINAVET,

iterator#isinfinite ()

ATV —ANERATL —HDEX true, ABRATL—HDEX false ZRLET,

iterator#next ()

AT L —BDRDOEFRDfEZ KL ET,

iterator#repeater ()

AT —HEIE—HELCRELET,

5.18. 1ist ¥5X

5.18.1. #I=

VANEARH 7T ATT,

5182. ALVARBUADER

list (iter+:iterator), xlist(iter+:iterator)

DL EDOATL—ZEFES LTS RAE . OLODDUARNM L AZ L AL LU TIRLET, xlist 1%, EHE)
Onil EEARVEREET,

@ (func?:function) {block?}

Ty DEFREL LIV AM AR LET, FEllLGura EFEY =27 L) 2B 280,

dim (n+:number) {block?}

FBEDEREAFF -T2 2 HYANARL CGRELET, #ilZiE, dim(2, 3) X [[nil, nil, nil],
[nil, nil, nil]] EVWOUARNEARLFT, BEDOMEILIT 74V T nil TI M, block ZFEET
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LT a7 DFHMMEZEZDMEELET, T a7 OFHMMOES | 10 :number, il:number, ..| &\
WeXDT I HEELET, 10, 11 - V=T ATIATT,

set (iter+:iterator) : [and,or,xor], Xset (iter+:iterator):[and,or,xor]
OLDU EDATL—2 %556 L, BEELTCHERZLVDL N REOEDDY A RS AEL TR
LT, xset (T, EWHENS nil EERVEREET, 774V T ATV —ZAE or fBl THIGLE
T TRIE2—h and ZfEET DL ATV —FH TRICIEAFF SR OB LML £, THE2—h
xor ZHEET DL, AT L —F M TEELRWEROL LI LET,

5.183. JUTAAUvE

list.zip(values+) {block?}
G values THELIMEZELO T AN LE T,
values NI X TCANT—DEHE, OEDDYANIKLET,
values OHINIATL—INEENLG G, BRI LICEEDTVAMAER 24T — 2 2R LET,
DEXVAREINIAT L =R G BT 2 DULEEENTNDE, ZDIHRBERLDV DI DIT
Razxbhb¥Ed,
values OHIIATL—FZPFEIEE T VAN G ENLG G BRILITEED VAN G ATE) AN
WLET, ZOLE VARG 2 DLLEEENTODE, TDOILROERE PV NbDICRSE
bbEET,

5184. AVRBIVAAJYR

list#add (elem+) : reduce

YANC, BI% elem TEOSNAEHREBEMUET, ZIUTHEEN /v KT,

list#align(n:number, value?):map {block?} / iterator#align(n:number, value?) {block?}
YANRCAT L —ZDEFHEN | n HETOEBRZRTATL—2E AR L ET, VAN EREN G H n 1
NSV BEOERBAERT713 value DEZIRLET, value HNEIESNIZLE, ZDEDIT
nil (TR0 FET,
block ZD5L, ATV —FDEATLIZEDONELMLET, Ty s "FA=ZDAIL |value,
idx:number| C,value ([ZEHRT —H, idx IZ 0 DDIEEDLA LT IV AEZFNAVET,

list#and () / iterator#and()

BHRMEA L —F " THELZHERERLET,

list#append (elem+) : reduce
UAMZ, 5l elem TROINDERLBMLE T, ZIUIMBIERIAY YR TT, elem BYANEITATL
—ZDEE ZNHDEFE BRI RITRVES,

list#average () / iterator#average ()

BRNLFEEEREHL, fEREIRLET,
list#clear () :reduce
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BEHELLTXTEODOEE ZEOVAMILET, ZIUTRER A/ YR TT,

list#combination (n:number) {block?}
UARS | B LR n HDO T =2 DA GO EEVAMNIL TR AT —2EERLET, /T —FD
BREBIT, VANDT =28 % mHELT2& mCn 2RV ET,
block Z2F5L MABEDLEDIANT LIZEONEEFTFMLET, TRy 7 RF2—=2DRAIT
lelements:list, idx:number| T.elements [ZFAESHOHEIAR, idx IZ 0 BIEEALA T
AT PADET,

list#count (criteria?) / iterator#count (criteria?)
YANETZZIATL—2 | RIFCE BT D EREORAIRLE T, FfF criteria (TIMEEITBIE A
ELET,
criteria ZEMET DL, ERT THELHIE TEOLODEZIRLET,
criteria (ZEAIRELIG G TOMHEER L L, FELWEHIIL b DDA R T,
criteria (ZETRIHIL, 518 A —2LY boolean HAIRTHDEFFELET, list#count AR
FERZOLOTOBIBUTTEL , JF>TET72 true DBEZHAET,

list#cycle (n?:number) {block?} / iterator#cycle (n?:number) {block?}
YANEZ3AT L= DERENAEE L RBICBELLB ORINIRLAT L — 22 R L ET,
1% n ITEEMRTHEONDEROREIRELE T, ZO5I AR T 58, WIRISEEZNA T
PRAT L —ZIZ720E S,

list#each() {block?} / iterator#each() {block?}
YANETIAT V=2 DERZNAEE T AT —F 2R LET,
block ZDF5L, MARITLIZELORNELMLET, 7ry s 7 2A=2DK L |value,
idx:number| T, value [ZEHZE, idx 1T 0 0OIEEAAL L T IARZREDBADET,

list#erase (1dx*:number) : reduce

G130 1dx THRESNOMEDERZ LV ANDEIFRLE T, ZAUTMBIR A R TT,

list#filter (criteria) {block?} / iterator#filter (criteria) {block?}
VANEIAIAT V=5 58 criteria CRELEFICEBTAEFR LR T AT L —FEERLET,
criteria IZBABEIRET DL FEBRZGIEUTL TEORAKEFOHL, B true ZIRL7ZEEZD
HWRAHHLET,
criteria ICVANEIIIAT LU —ZEIEET HE, criteria HT true ERDAEDT — X &L E
R
block 5L, AT LICTONEELFMLET, 7uy 7 T A=FDFANIL |value,
idx:number| C,value [ZEHRE, idx IZ 0 DDIFEDA T I AZZFMNAVET,

list#find (criteria?) :[index] / iterator#find(criteria?) : [index]
VANEIIAT L —ZF 51 criteria THRELEZFHICAETHIEROMAIRLFET, criteria
PEMETDHE, true LHIESNDEZDOEAZKLET, TRIE=2—RNIZ:index ZHETDHE, BEDE
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TR AT AMEARLET,

criteria [CHEELIEORIZ LT, LT ORI ELIEAITVVET,

® [WEKAEIEETHL, criteria(x) LVIHBRTEZLZZOEKOFIEKELTEL, BYMED true
DEDEF 27 UET,

® URNEIATL—HEFRETDHE, TOHEEN true NENET =/ LET,

® TOMDEEIRET DL, BRAZDOMBEELNT 27 LET,

list#first ()
VAND F W) DB FEfEZ IR L F T,

list#flat ()
AT 2o T2 VAN T X TC—IRICICER L2V AN IR LU ET,

list#fold (n:number, nstep?:number):[iteritem] {block?} / iterator#fold(n:number):[iteritem] {block?}
YANEIAFIAT L —ZDERND n HT DMLV AN IR T ATV —2 2B ET, 513 nstep &4a
ETDHE, I T2EEZDORREEETEET, nstep ZEMETHE ROHHALE X n EALIZ720FE
T, 7R 2 —h:iteritem 221358, MUCLIREREZVANTCII AT L—F TIRLET,
block D 5& HIHLEVARNZLICZONELFMLET, 7 ry s T 2—=2 DAL
lelements:list, idx:number| T.elements [ZHIHVAR, idx (2 0 DIEEDAL T I AEKZH

AVET,

list#format (format:string) :map / iterator#format (format:string) {block?}

printf B DT 4+ —~ v T, UANEZIIAT L —X DEFZE L TIN ML E T,

list#get (index:number) :map:flat
YRR B4 index THRELIALE IZHDHT —2EBGLET,

list#head (n:number) :map {block?} / iterator#head (n:number):map {block?}
YANEINIAT L —F2 DRYID n HDOT =25 ATV —Z2 5 ERLET,
block 2 5L, 7 —4TLICTORNEZMLET, 7ry s FA=2DKXIL |value,
idx:number| T.value (7 —#fl. idx |2 0 DOIEEAA L T IAEZEZNADET,

list#contains (value) / iterator#contains (value)
VANETNIAT L —ZDERFIZ, value ERILMEDOT —FBHHH true &, 72V AT false iR
LET,

list#isempty ()
VARNDHEFZNZEDEE true ZIRLET, OEDTHEENHIUL false ZIKLET,

list#join(sep:string => "") / iterator#join(sep?:string)

AN ATV —F DEFHFE LFHNEL . ENDEFREDLFF sep TR LET,

iterator#joinb ()
AT L —HTIRSND binary MOBERZEAE LT AEREIRLE T, BHRD binary M TRWGE, =7
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—ZR0FET,

list#last ()
VAND E e DEFE R LET,

list#len() / iterator#len()
YARNEIAT L —FDER O E KL ET,

list#map (func:function) {block?} / iterator#map (func:function) {block?}
VANETAIAT V=D BEROMELZEEA 7V =/ func IT513EL TELIZEREZRTAT1L—4%
R LET, BIBOMOH UL, BEDOEE value &9 5HE func (value) EVOHENITRDET, Ty
JHRIEET DL AWM LIEAT L =22 RIS MLET, 20L&, Ty "7 A—=20E AT
| valueMapped, idx:number| &72V, valueMapped (ZBI%L func ORVE, idx (2 0 1 DaEED
AT IAEFBAVET,

list#max () :[index, last index,indices] / iterator#max():[index,last index, indices]
TR 2= e b D FITEITLIZLE URMEZ AT L —FDEZE DI G | KNz LT R A RS
KEDSTEZIRLET,

ThIE=2—h:index & DF5&, kb REREP RN DT A T I AZIRLET, T 2—
F:last_index Tid, kb RERIENRBIZH DN oTe A T I RERLUET,

ThEa2—h:indices & 2F5&, U REREPEIDHST-5EG . ZNOT XTOA T I AEEYAR
L TGRULET,

list#min():[index, last index,indices] / iterator#min():[index,last index, indices]
T NIE a— M D FICET LI YAREEA T L — 2 DBEH DS, KN L RO
INSIOTEZIRLUET,

ThEa—h:index Z2F5&, b/ NESREN AN O STcA T I/ AZIRLUES, TRIE 22—
F:last index T, b/NESREDPIRBICHDONSTAL T I AR UET,

TRt a—hk:indices ZD2&, b/ NSRIENEE D ST ENOT X TOA T 7 A ZY AL
L TIRLETS,

list#nilto(replace) / iterator#nilto(replace)

YANEINIAT L —FDEFEN nil D& FGELTAEICEHRLET,

list#offset (n:number) :map {block?} / iterator#offset (n:number) {block?}
VANETNIAT L —F DTN BIR E DT TR LI DB KT ATV — 2 AR L ET,

list#or () / iterator#or()

BRMEANL—F "|" CHELERZRLET,

list#pack(format:string) / iterator#pack (format:string) {block?}
FIE fomat THELIZTZ4—~yMIIEDSWT, UANEIFAT L —FDOHEREHDIANTENAF VT —
S% binary MELTRLET, 74—~y bOFEMIT pack BIOFHAZS L TTZE0,
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list#permutation (n?:number) {block?}

YARG LR n HOT —ZDNAFFEA G DE RV AMIL TR ATV — S &L ET, ATV
— A DEFFNL, VANDT —528% m HE LT L& mPn 2720 E T,

block Z2F5& | NAFHHAEHOEDIANT LICEDNELZFHILET, 7oy 737 A—=2DERIT
lelements:list, idx:number| T.elements |JJEFFLAE YRR, 1dx IZ 0 MNBIEEL A
TIAEZFHAVET,

list#pingpong (n?:number) : [sticky,sticky 1,sticky r] {block?} /

iterator#pingpong (n?:number) : [sticky,sticky 1,sticky r] {block?}
YANEIZBAT V=2 DERENAUTERL IR ICEELIZLHAEIER ., FURIICRSTOIAICE
BEOIRTATL—2 2B L ET,

1% n ITEAEMRATHEONDEROBERTELET, ZO5IHEHIET 5L, BIRIEEZDNATE
FRATL—ZIZ720ET, TRUE 2—h:sticky, :sticky 1, :sticky r(FSEBREZITKmTHVIRL
B BLEICERE 2 RSN ENEISELET, ssticky 1 AVEIER, sticky r AKIE
. :sticky DPMBHROEIR IR DM IR UATEIZ/RDET,

iterator#print (stream?:stream:w)

FTEOEAZ LFINZL T stream [ZHSILFET, stream ZAMELIZGA EHEH I TILET,

list#printf (format:string, stream?:stream:w):void /

iterator#printf (format:string, stream?:stream:w)
BEDfEZ printf D74 —~<y M- TXFAHNIL, stream (IZHILFET, strean ZEELIZ5E .
EYEH I DL ET,

iterator#println (stream?:stream:w)

BEEDELSAITE stream ICHILET,

list#rank (directive?) : [stable] / iterator#rank(directive?) {block?}

BRONAFZN AFRILE FBEBPET DA T VARG ERTAT L —2 5 ERLET,
W ~RFEZ DIEFFILT 74V CTHIETT 25, 518 directive ([ZV RNV E-1XB%EfEETHZLTIAE
Fafird 52N TEET, directive (T, YRV ascend ZIEETHERIA, R L
‘descend ZIEETHEMNEIZRDET,
directive I[ZBEEIETHE . ZOBKIZI —>O552E0, -1, 0, +1 OWT I OREEfEE KT
HEOTHLLERDVET, 4 BIEO— KD £(a, b) THDHETDHE LLTFOLIREEZIETLHCL
7

FNE: a < b DEE -1, a == b DEX0, a > b DEX +1

Rl a > b DEX +1, a == b DEX 0, a < b DEX +1
TRt z—h:stable #2F5&, AT —T7 VY —NMNIRVET, KNP ELWNEZ N ERH T L%,
ZNHDNEFFAY — LRI ThARENGFOIET,

list#reduce (accum) {block} / iterator#reduce (accum) {block}

BRI LB ABBIEEATOET, BIEFIT T oL, UARKIZIZIAT L — 2B EHEZDE DY,
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ZOfE value ERBEME accum DfE%X | value, accum| WD T aw I TG A—ZOEATT oy
WLUFET, T av O MlfE 2 H -7 accum &L, UL FRICHEEAZEZ T LITHIKLET,

list#replace (value, replace) / iterator#replace(value, replace)

FEEMN value IZFHELWEE replace ICEIHAZDAT L —H &L LET,

list#reverse() {block?} / iterator#reverse() {block?}

HRINECWDOERT ATV — BRI ET,

list#runlength () {block?} / iterator#runlength() {block?}
VARNEZIFAT L —ZDOBERZINEIERL ., HH L7 EFDEE XTI OEER IR TA T —H
EAERRLET,

list#shift () :[raise]
YANPSRAIOER 2 LODZE | ZOEEZRLET,
YARNRZEDIE, 77 4/VECIHEE T nil Z#IKLET, TR 2—h:raise Z#DIFHEZEDYAMITZN
LCZDAYYREFATTHETT— 5 ESEET,

list#shuffle () :reduce
YANEZDIAEZELEL CANEZ A RAVANMIL CGRLET,

list#since (criteria) {block?} / iterator#since(criteria) {block?}
YANEIIAT L —F 00 RIFICEBLTZRE b DO BRI 547 L — 2 &AL £,
criteria IZIFFEMEITAT L —FEETEET,
BA%T, — 2o Dh%AE LD boolean HZIRTHDEIEELE T, since FEITVANEIZATL—HD
HHREOE DT OBIEITIEL ., TDORVIED true (TR To Rl TR AP AL £77,
criteria ATV —Z%ZfEET DL, since BEUTHIE A ROV ANEIZITZAT L —Z LFEIFIZ
criteria DATVL—F%ZERL, TN true EIZ2->7- R CHIAZBIGLE T,

list#skip(n:number) ::map {block?} / iterator#skip (n:number) {block?}
FRERI T EE LRI NS ERINE ETTHAT L —HEIR L ET, 515 n IRV THEFR AR T
LET,

list#skipnil () {block?} / iterator#skipnil () {block?}
nil BEEEVOZEIATL—HEERLET,

list#sort (directive?, keys[]?):[stable] {block?} /
iterator#sort (directive?, keys[]?):[stable] {block?}
BRONAE W ~FR IR EAT LV — 2 TRLET, UANTRERZHBLHEIET7 N E2—: 1ist 245
ELET,
A _RBRZ DNAFFIET 74V N CHIATT 2, 513 directive IZV ANV E IR AR ETHZETIA
FFAERERTHIENMTEET, directive 1T, YU AR/ ascend ZFETHEFHIE, AR
‘descend ZHRETHLMENRICARDET,
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directive I[ZRAZIETHE . ZOBBIZ =SO85 %ED, -1, 0, +1 OWT N OEHEZ KT
HOTHLLERDVET, 4 BIEO— AN £(a, b) THDHETDHE LLTFOIIREEZIETLHCL
7

FNE: a < b DEE -1, a == b DEX0, a > b DEX +1

el a > b DEX +1, a == b DEX 0, a < b DEX +1

sort AVYRIE, T 74V N TITVANDERZEDL DD R/NTW OEEZ ZITWVET A, 512K keys IZUAL
PIETE, ZEF—EL T/ —MUBEA L ET, keys OEZHITVANDOEZ I EF U TRITIRWTER
Moo

THRIE2—hR:stable &DFHE, AT —7 /Y —NIRVET, KNP ELWEEDNE b -T2 8%,
ZNHDNEFFAY — ML [FRIC THARENFONET,

list#stddev () / iterator#stddev ()
BEMOIEERZEZ L, fEREIRLET,

list#sum() / iterator#sum()

FTANTOEFRLIMA LR REIRLET,

list#tail (n:number) :map {block?} / iterator#tail (n:number) {block?}
YANETZZIAT L —Z DR DIRE DD ER TR AT L —FE LR LET,

list#variance() / iterator#variance ()

WRPOHBHER L, R ERLET,

list#while (criteria) {block?}
VARNETZIFAT L =20, FAFIZEBL QOB OBER AT 647 L —F &L ET,
criteria (TR EIZATLV—XEfETEET,
BAEIE, — 2 DF[E% LY boolean EZIRTHDEIEELE T, while BIEUFIVANEIZATL—FD
FREOEDTOREEUTTEL, ZDRVED true OM7ZTEFEEZELET, false (TR0
BTLET,
criteria ATV —F%ZfRET DL, while BAEUTHIH I GOV ANEIZAT L —F LFEIFEIC
criteria DATL—2%ZE/RL, 2N true HEOMZETEREZMLLET, false TR0 E
BTLET,

5.19. matrix 25X
519.1. M=
1THNERH I TATY,
5192. ALRAVADHER

matrix (nrows:number, ncols:number, value?)
FBEDYAXEE D matirx WAL AZ L AR LET, 518 nrows (2744 ncols (ZHTE AR EL
F9, Gl value ICEBOEEZIEELET, value ZEMET AL, BEEOMEIL 0 ITRVET,
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@Q@{block}
block ODNAEZEHREICLT matrix A AZAEAERKLET, 7 uavZONFIIMEEZLLT OIS~
7LDV FET,

A7V T % EREND~RIZ A
all al2 al3
@@{{all, al2, al3, ..}, {a21, a22, a23, ..}, ..} a2l a22 a223
all
@@{all, a21, a31, ..} a2l
@e{{all, al2, al3, ..}} [all al2 al3s ]

5.19.3. AVTHRIZLPERIZHE

PR FLTITATEIN DAL T I AL 1 DOIEEVET N, matrix AV AFAZBITDALT 7 ADBEIT 0
(2720 ET,
matrix AV AH L A% m ELTZEE, row T col FDEZFE I m[row] [col] R TIENTEET,

5.194. I3RAAJUk

matrix.identity (n:number) :static:map {block?}

FREDREEDORAATINZAKLET,

matrix.rotation (angle:number, tx?:number, ty?:number)
:static:map: [deg] {block?}
IR DA TN A IR U E T, FHEO AT FFEFEDYTT, 518 angle OHLIFTY T TT
B, TRE2—h:deg &0 %L degree [ETHETHIENTEET, 5l tx, ty ZIRETHE FAT
BENDOR S Z D TATHNZR L E T,

matrix.rotation x(angle:number, tx?:number, ty?:number, tz?:number)
:static:map: [deg] {block?}
ZIRILZEH T, x il I L2 BT A 2R L £, BERO 7 md y #ha z #2505 1T, 515
angle OHNLIITZT T TTMN, TR 2—h:deg &l 5L degree [E TR ETAIENTEET, 51
tx, ty, tz ZHEETLE, HATBEIOK 2 EOIATIIZRLET,

matrix.rotation y(angle:number, tx?:number, ty?:number, tz?:number)
:static:map: [deg] {block?}
ZROTZERIT, y dila TS L2 RIEA T AN AR L £, RIERDT7 1T 2 fila x i 577 1T, 514K
angle OHNLIITV T TTMN, TRIE 2—h:deg & Dl 5L degree [E TR ETHIENTEET, 515Kk

tx, ty, tz ZfEETDE HATBEORSEZEZDIATIIZRLET,
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matrix.rotation z(angle:number, tx?:number, ty?:number, tz?:number)
:static:map: [deg] {block?}
ZIRILZEM T, z @ OIS U RIRE TS 2R U E 9, RIRROT7 )i x 2 y #2505 1T, 51K
angle OHNLIITZT T TTMN, TR 2—h:deg &l 5L degree [E TR ETAIENTEET, 51
tx, ty, tz ZEETLE HATBEIONK 2 EOIATIIZRLET,

5195, AVRRVAAIYR

matrix#col (col:number) :map

FBEOHDEZ LV AMIL CGRELET,

matrix#colsize ()

~ N7 2DOFNDOE AR L ET,

matrix#each () : [transpose]
YNNI ADHEFEOE DT DLV T AT —F AR LET,
T 7 ANVNCIR, JEBHDOI T BIAIC DA~ NC R EZ LV LET, 2D, 217 34D~ R /A m
NIoTol&, each AR T IEFEIT ma1, miz, mis, mo1, Moz, mas E7R0FET,
TRIE=2—h :transpose & DF5HE, LHaDFNINOIA LS F {7 mICEFEL TV HLET, [
UL 247 3HND~K I A m &BH 2 5HE, each AV YRPNIRTEFE L mi1, me1, miz, maz, mis, mes E720F
ER

matrix#eachcol ()

FNBEFZEZVANMIL CRTAT L —2 524 L ET,

matrix#eachrow ()

ITEFZVAMIL TR AT —Z 2R LET,

matrix#invert ()

WATHZFIR L MR AL ET,

matrix#issquare ()

EFITHIDOEE true, TILIIMNE false KL ET,

matrix#roundoff (threshold:number => 1le-10)

FRELIETT R TCOHEREZADES,

matrix#row (row:number) :map

FREDITOEFZZVAMIL TRLET,

matrix#rowsize ()

~NIZADITORERLET,

matrix#set (value)

T RTCOHEFZS value CEEHLZ £7,
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matrix#setcol (col:number, value)

BEDH|DEFES value CEEHX FT,

matrix#setrow (row:number, value)

WHEDITOHEZES value TEIMZFET,

matrix#submat (row:number, col:number, nrows:number, ncols:number) :map

WATHIEELET,

matrix#tolist () : [transpose]
<RI R% ZIRFTEOVANMILTIRLET, 7RI 2 —h:transpose & DiF5&, HAE LR R % —IkoC
YAMZE#LET,

matrix#transpose ()

HAEATH AR L £,
5.20. operator 752
5201 1=
HE IS 2— P EROMBEEER LY, HE 2L T 527207,
5202. AVREVADHEFR

operator (op:symbol) :map {block?}
F R —H R T D operator A AX L ALK LET,

5.20.3. BEHFARIZKSEHE

operator AL AA L AT AR DT CHEITTHE, FTORMBIEZRLET, ZDEX, FIEDEN—>D
BAITHERE L LT, Zo0AIE T HEEE LU CGHMEL £,
IFoMIL 3 + 4 Z2Ff7ULIEELRIUHERZRUET,

ATV K

op = operator( +)
op (3, 4)

5.204. AVARBZIAAIYR

operator#assign(type l:expr, type r?:expr):map:void {block}
AN —=H A= PEROUBEZHRLET
DO cype 1, FHIAOM%E type r IFEETDHE, ZHER FOLEREL T block DNAFA R Gk
LET, 7ry /T A=20KRIL |value 1, value r|T,value 1IZ/EIADMHE, value rIZh
WOEAESNET,
¥ type 1 ODBRFRE LIS EITHIAEA T OLFELL Tblock DNFEBERLE T, ZDL&DTry
INFGA=EDIEAIL |value| T,

LT OfliX, ZHEE 7 "= OEBNBIUOSILIC string MOENEESN /oL EONIRE e F
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R

A7V 7K
operator (" -) .assign( string, “string) {|str, strSub]
str.replace(strSub, '')

}

operator#entries (type?:symbol)
FA AR —Z TR TELM O — ARG LET,
S8 EBNET DD, 5IEL type |2 binary #HEETHE, operator AV AX A IHER LLTT
FAL S TODEIL VRNV DT DVANEIRLUET, 518 type 12 unary #F5ET5&, HIEHE &
LCT A ST ARV DY AR L E T,

5.21. palette 95X
521.1. M=
DR NERH I TATTY,
5212, AVRAVADHER

palette (type)
palette BIALAZ L RZAKLET,
S type ICEHEZFRE T DL, ZOEIZT O N ZFFSTo Ly MR L ET,
I3 type IZELFOWFNNDL RNV EAEEL, BEFOT M ERf ol by Me AT 5280 TE
ESS AN
® “basic 16 fH D IA AT N 2R >/ vk
® ‘win256  Windows ® 256 /3L k
® “websafe Web-safe 72 216 tA&HiD/\Lvh, 177 A 216 125 255 ETITRITARVET,

5213. AVRRVAAIYR

palette#each () {block?}
Ny OB T —2% color HITRTATL—XEARLET,
block ZDifAE, AT —HZ LIZEONEEFTMLET, T a7 FxA—=2DOIEX (L |color:color,
idx:number| T. color (ZBF —Z idx |20 WBIEEAAL T IARKENADET,

paletteffnearest (color:color) :map: [index]
Ny b= HF B THRELZRICRDITWE T —# 2K ET, ThIE2—F :index #21f5
LU NHDOA T IABE SR LET,

palette#shrink () :reduce: [align]
Ny ORI AT RAZHIBRL T, = N ORI ELR A XICEELET, TRIE=2—h :align
ERRET DL, =N ORI LI 2R/ ND 2 DSREROYAXIILET,
palette#updateby (image or palette) :reduce:[shrink,align]
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AA=TFENIMO/ SV NTHBEG LB T — T, Sy DO NZEHLET, Ly hOx= R
P AREBZ DB DT —FNboTosf . AT AT EHENET, TRUE 22—k :shrink 2215
&L EHRICRE A= N AHIBRL T, = N ORI LB e P A XA LET, Z0&E, TR 2—
k :align HIEEETDHE, =N OIHKL I i/ ND 2 DREFOYAXITLET,

5.22. pointer 95X
5221. M=
pointer 77 AlX, binary AV AZ L ANDIREMEZH DT — XTIV AT DD DI TATT,
5.222. AVRAVADHER
binary#pointer AR THAKLET,
5.223. AVRBVAAIYR

pointer#forward (distance:number) : reduce
F7 ey bete BRI ED £,

pointer#reset ()
A7y 0IZLET,

pointer#pack (format:string, values+) :reduce: [stay]
5144 fomat THREELZ 74—~y MIHESNWT, value DNEFE pointer MBITEFEL TV binary
WIZHLD AR FE T, format WIZFLIR T AFEE FIL binary.pack Z&ITEEN,
pointer OA 7wy NI LIZT —# 87210 EARET, TR 2—bh:stay ZFRETDHE, BAEDAL
BICEEEVET,

pointer#unpack (format:string, values*:number):[nil,stay]
5% fomat THRELE74—~yMIESNWT, pointer NEFEFEL TS binary WO/ A FUT
— I NOEERL T AN L, £ OREREVANTIRLUET, FRE LILED AT VT — 2 Ot
(T2l T—Ze0ETH, TR 2—h :nil & DFHEHPASNCIE nil ZIKT IR0 ET,
format HIZFRIR T E IOV TiE binary#unpack () ZZ&MTZE0,
pointer OA 7y MIMHLIZT —#87- A E T, ThIE 2—h:stay ZHEET HE, BIEDNL
EIZEEEVET,

pointer#unpacks (format:string, values*:number)
F1% fomat THRIELIE 7 A—~ Y MIIEDWT, AT VT = ZD a8 e it 3247 L —4
ZIRLET, 514X format ONAIX pointer#unpack EELUTT,
block #2F5&, 72l T 2T LICEDONELFTMLET, TRy 7 T A—=2OERIL
lelems[], idx:number| T.elems (ZHIHFER., idx (2 0 BIEEAA L T IAFZEENAVET,

5.23. semaphore 732X
5231 =

BT A E RO TATT,
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5.232. AVARBUADER

semaphore ()

semaphore AL AL AR LET,
5233. AVRAVAAJYR

semaphore#release ()

T~ T DO EMEEMEL F9, semaphore#wait EXHZLTHEHLET,

semaphoref#session() {block}

T~ T OFTAMEEZRIFL Thlock ML, FHMMZ ST A MEZ MR XL £9°, Z4lL semaphore#wait
& semaphore#release 7y 7O AV OEH O THEITLIZOLEFRILTT,

semaphore#wait ()
BT ARSI DDEFFD | RS- OETAHEZ IS LE T, semaphore#release EXFIZLTHE
HALET,

5.24. stream 752A

5241, HE

AN =T =B %R I TATT,
5.24.2. AVRAVADERK

stream(pathname:string, mode?:string, codec?:codec) :map {block?}

open (pathname:string, mode?:string, codec?:codec):map {block?}
5% pathname TIRELIZ/NAY DAN — L5 F—7 2 LET, 518 mode [ZIZAN —LDT 7ERT
EEU T O FTHELET,

r FEAIAITE—R
w EXAHLE—FR
a BEINESAHRET—R

514 mode ZEMEL , /SAZL DYCEHIZ "> Ol HE, EXIALET—RTAN —Lb& 4 —7 2 LET,
513 codec 1. xwwb%jziﬁﬂkbfm%ti%@“ék%@nwr/7%?571%1% ZOFEEIX, AR
— LHNNAFVT = HELU TR A RS TEE EL FHE A,

5243. AVRBIVAAIYR

stream#addcr (flag?:boolean) : reduce
SIEZ2 U TEATT D, flagliltrue ZHEETHE, TXANT =X &2 M THERICEITa—RZ LF 1D
CR-LF |[ZEHLFT,

stream#close ()
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AN —2Ha—ALET,
AR —= DA AL AT T B EXICH B a0 — R B Z I TWVE TS, close AV REZFNAZHR
NTATVVET,

stream#compare (stream:stream:r) :map
AN —=LDWNEZNSAZEIZHRLET, BROEELT —FNABFRUSGE true ZIRLET, £ LIS+
I% false ZiRLE T,

stream.copy(src:stream:r, dst:stream:w, bytesunit:number => 65536)
:map:void: [finalize] {block?}

ATTHAN =24 sre DB JIHARN —L4 dst (27 —#%&av’—LFET, av’—WHI7T 74/ T
65536 NARENTITONETN, 518 bytesunit CCNEE R TIHIENTEET,
block ZIEETHE, AU —HN T LIZT Y /"TA—%% |buff:binary| EVWOEXTTrv/IC
L TRIL £97, buff IZFATHAN =2 b AN UIT =230 | GHfifE R binary RO T
HiuTZN 2B IIHAN — MO LES, TR LUAORDGE TV LD T =22 ML ET,
ThE2—hR :finalize ZRETHE, AN —L4 dst 72 —ALTAN—2A src OFEMEE AN —
Adst lzar’—LE T,

stream#copyfrom(src:stream:r, bytesunit:number => 65536)
:map:reduce: [finalize] {block?}

ATTHAN =L sre POAN =LAV AF AT —Fat’ —LE T, At — L3774V b T 65536
INANHEALTITOIVET N, 518 bytesunit TINAER THZENTEET,
block ZRETDHE, A —HN T LIZT ay I /RTA—4% |buff:binary| VWO TT oy 7|l
LCRHiiL £, buf £ (ZIATTHAN —20b A LTT =23 A0, #HlfE R 72N binary ROETHIL
FENAL AN =AML ET, ZRLSANORIDGEITb DT —2 2 M LET,
ThIE2—h :finalize ZIEET DL AN — LAV AL 2% /a— XL TAN—LA src O@EMEE=
E—LET,

stream#copyto (dst:stream:w, bytesunit:number => 65536)
:map:reduce: [finalize] {block?}

AN = DAL RS ZIPD I HAN — L dst 127 —F&ae’ —LEd, 2 — 03T 74 /LT 65536
INARENLTITONET A, 518 bytesunit TINAER THIENTEET,
block ZIEETHE, A —HN T LT 0/ /T A—4% |buff:binary| EVWOHERTT oy 72
LCGHliLE T, buf £ IZATTHAN =2 D AN LTeT — 2D, FHlifE RS binary BOETHI
Fxhae AN —LACH AL ES, Th SOOIV LDT =22 I LET,
72—k :finalize ZfRET DL AN —2L dst 27— ALTAN =LA AF L ADEMEZ=
E—LET,

stream#delcr (flag?:boolean) : reduce
IR LTI EITT D, flag il true HIRET HE, THANT —FE it A LBRIZSI T2 —R% CR-LF
25 LF 2L £97,
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stream#deserialize ()
AN — L E G A I TN T ITA R LT R AR L F T, AN —ALDNRFIL streaméserialize O
HAE R THHVERHVET,

stream#flush () :void

AN) = LA~DHINEET T2 LFET,

stream#peek (len?:number)

AN —=DNBT —F% len NANZF EFHALET, P —(LEITELLEEA,

stream#print (values*) :map:void

SIEIHE LTAEDNAEZ LFFNI L TAN — A AL ET,

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

printf O7+—<yMNIFEDWTAN —AIZH N LET,

stream#println (values*) :map:void
BB E LT ONEZ LFEINILTAN — A AL E T, HEICsiTa—R 2 AR — A2 AL
ESx R

stream#read (len?:number)

AN —=DNBT =8 % len NANZTGIABET, —I(LED len 2T EICHERET,

stream#readchar ()
AR —=LBInD—Fy DT — 2 E w0, CFFNCLTRLET, 77 A VO RKRBICEGELZ A1
nil #iRLET,

stream#readline () : [chop]
ATTHAN) —A streamMNHT ¥ AN T4 Rt A A, XFFNZLTRLET, 7 74/ CIE, YT
HFETHEDIZLTFHINZRLET N, 7RIE 2—k :chop #2115&, WITRBEHIBRLET, 77 AL D
REICEIZELZSGA1E nil 2RLET,

stream#readlines (nlines?:number) : [chop] {block?}
ATTHARN) =2 stream MHT FANFEARIAT AT LI EIL T LTI IR T ATV —2 5 E R L E
T, T7ANVNTIE, WATRE S ETED T LT EIRLET N, ThRIE 2—k :chop &#2iF5E, &ATiE
o HIBRLET,
block D75 AT LIZZEONEEZFMLET, 7Ry 7/ FA—=2DFHAIL |line:string,
idx:number| T. line |Z{TZEDILFEF, idx 1T 0 DOIEEAA T I AZ ZNBAVET,

Stream#readtext ()

AN = LS T F AN R THAIY , LFFNLTRLET,

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

AN — DY — I B AN of fset OAEICENNLET, origin 1T cur ZRETHE, BAED
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U—IEIC of fset TR RUIAAEICBEILET, ZOLX offset ITIX~VAT ADEERETHIE
NTEET,
ROEELT stream A AX AR LET,

stream#serialize (value) :void

5% value DNEEZI VT ITARX L TAN —AIEX AL E T,

stream#setcodec (codec:codec:nil) : reduce

AN =L TTHANT —Z DA EZDOBRIHE) LFa—RD codec AV A AEFRELET, nil #45
ETAHELFa—ROEHUIITVERT A,
ROEELT stream A AX AR LET,

stream#tell ()
AN — LD — 7L EEIRLET,

stream#write (buff:binary, len?:number) :reduce
AR = MY FVF =S EBHALET, B len BHETHE, 20/ A MK HEABEATOE
TO

5.244. AVRAVRATOINT4

T _NCTOD stream AV AZ AT FOT 0T 428 HET,

A=Y v ars it} R/IW N
stat any R | AN —2DEMHEIR T AL AZ L ZATE, AN —LDFEEIZE > T
NN FIRVET,
name string R | AN — L& HiZIKLF T

identifier | string R | AN —2 B TAEESDOHE T, ZOARN — L% — B 23R TXA T
FHNBRLET, B2 77 AN AT DDAR) — L7 b %<
AT, zip T 7 ANV HFIRBIET — I A TG LT A RN £,

readable boolean | R | ftAZHAJRE/RAN) — L7251 true ZIRLET

writable boolean

=

FHEZHWRER AN — L7251 true ZIRLET

codec codec R | AN —AIZBFIN TCWDBa—FT I 4T o7 MR LU F9,

5.25. suffixmgr ¥752X

5251 HE

VT4 I A EVTINE IS 50T ATT,
5.252. AVRAVADHEFRL

suffixmgr (target:symbol) {block?}
suffixmgr A AZ L AEAKLET, 513K target & number ZF5E T DEBIEV T T /5351
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VAR, string ZARETHELTFINT IMATKE T DAL AL R ERLET,
block ZfEETDHE, 7w/ /NTA—HF |mgr:suffixmgr| ZELTT Ry ONFEFHLET,
7 a7 Dtk OFAMED BRSO VB0 E T,

5253. AVRRVAAIYR

suffixmgr#assign (suffix:symbol) :void: [overwrite] {block}
G suffix THRELIY 747 AT DA EL Thlock 2B EKLET, Ty TA—=Z DY
Al |stristring| T, str il T4 AFIOVT IV L TFINEELET,
T TITY T4y 7 APBESN TOD L AT TT — IR ET A, ThE2—h :overwrite ZDf5L
EEELET,

5.26. template 73X

5.26.1. HE

T T — NIV TATT, T T — ORI DWW TR Gura §EEY =47 )L A S H<TIZS 0N,
5.262. AVRAVADER

template AV AR AT HIZIX stringhtemplate AV REEI) LLFOa AN 742525 TL
*7,

template (src?:stream:r) :map: [lasteol,noindent] {block?}
ATTHAN =2 src DT 7L — LTI EFiAIA R, template AV AX L AEAERLUET, 515K
src ZEMETDHE, ZZD template A AX L ABAERKLET,
ATV T NOFIAE R T, R IEN BT —RNIIEVDENET, TR 2—hk: lasteol ZD1F5
& ZOYATA—RELVDENTICHINTE D ET,
A7V T IO IIERDBEIATIC0I D& A7V T RO ER T "s (" DITORBIHLH%E AT
PEATICBMENET, 7RE2—hk :noindent &2F2L, ZOA T T —a BEREZ R ICL
7,

5.26.3. AVARUAAIYR

template#parse (str:string) :void: [lasteol,noindent]
T TR FEHNEHE AT, template AV AKX AIZNEZBINLET,
template#read(src:stream:r) :void: [lasteol, noindent]
AJTTHARN =2 src o7 7V — TSN a i iA R, template AV AZ L AICNEZBINLE
7T
template#render (dst?:stream:w)

T 7L —rOeHiiE R A AN — A dst ICH AL ET, 518 idst 28 W8T 5&, #RkiL string
MOT =2 TRVEEL TRSNET,
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5.27. timedelta ¥35A&
5.27.1. #E
LI D22 RS 7TATT, L FORPETHEALET,

® datetime AV AXUAMDZELZFHELIZEXOHEH
® datetime AL AXL ADKFAZBHIEHLXDFESY

5.272. AVARBZUADERK

timedelta (days:number => 0, secs:number => 0, usecs:number => 0)

BELAEZE D timedelta AV AZ L AE AR LET,

5273. AVRBVATOINTA

A=TA i R/W A
days number | R/W | 0 »HOMETHEEELET,
secs number | R/W | 072>5 86399 (60X60X24 - 1) £TOMTHERLET,
usecs number | R/W | 025 999999 FTOMIE C~A7ufba®LE7,

5.28. uri 32X
5281 HE

URI X5 aAR D7 TATY,
5.282. AVREVADHEFR

uri(str?:string) :map {block?}

7S % URL EU TR U7 AR uri A AZ U AaRLET,

5.283. AVRAVARTO/NT4

TaRT 4 it} R/W N
scheme string R/W
user string R/W

password | string R/W

host string R/W

port string | R/W

urlpath string R/W

misc string | R/IW
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6. argopt EVa—IL
6.1. HiZE

SIA T v ar BT a— LTI, T HIZIE import BEEfE-T argopt EV2— V77 A /L&A
VAR—RLET,

6.2. HUIIL
AZVTh

import (argopt)
p = argopt.Parser ()
p.addFlag('debug', 'd', 'debug mode')
p.addFlag('verbose', 'v', 'print messages verbosely')
p.addParam('level', '1', 'specify a level', 'NUM', '0'")
try {

[cfg, argv] = p.parse(sys.argv)
} catch {|e|

println (e.text)

Rl T

usage: grep.gura [options]

options:

${p.formatHelp () : linefeed}

''"'" . template () .render (sys.stderr)

sys.exit (1)
}
println ('debug = ', cfgl['debug'])
println ('verbose = ', cfg['verbose'])
println('level = ', int(cfg['level']))

6.3. argopt.Parser 97X
6.31. AVREIVRDER

argopt.Parser () {block?}
argopt.Parser ALV AX L ALERRLET,
block ZOFhE, ERLIZALV AR A~DEM% |parser:argopt.Parser| EVIHEROTovr
INTA=ZTREL, Ty DNEEFML £, BERORVEILT vy 7 D% OREIC /2D £,
argopt.Parser#parse(argv|[]:string)
addFlag BLW addParam AV YR TEERSNT-A T T a AFERIZIEDW TV ZfENTL ., fE 2%
[cfg, argv] EVOHUANTIELET, cfg lf longName ¥ —LLIcEEE, argv (347 var Lo
FIEAITT,
addFlag CHRELIZA T v ar BBl BINGFET DE, cfg TOXSTHHEEIC true ZUAL, FEL
RO AIE nil ZRALET,
addParam TIRELI=A T v ar BB EINFETDHE, cfg FOXIGTHERIIZDfEE string Kl
THRAL, fFELRWE AL addParam AV RO defvalue THRELIMEERALET,

argopt.Parser#addFlag (longName:string, shortName?:string, help?:string)
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iz LB nA T ar OEREZBMLET, longName TR 7R DOA T a4 T, parse AR T
WENDEEEDOFT—LL THEDILET, shortName (L FHR5va—MNERDA T v a4 TT,
help (ZI% formatHelp A/ YR CIRT VT LTFHNERRELET,

argopt.Parserf#addParam(longName:string, shortName?:string, help?:string,
helpValue?:string, defValue?:string)
HaLdA7var OffHABMLET, longName (IR 7 THADA T L2044 T, parse A/ YR TIRE
NHFFEEDOF—LL T ET, shortName 1X—LFNbda—MNERDA T a4 TT,
help & helpvValue |ZIX formatHelp AV R T T~VT L FINERELE T, defvalue (ZTDOA
T al PHRESNIRN ST LEITRAT DEEFEELET, defvalue ZFELRNEEIE nil 2MED
NET,

argopt.Parser#formatHelp (longNameFlag:boolean => true,
shortNameFlag:boolean => true) : [linefeed]
NIV LTI — AT T OIRT AT —H %A LET, longNameFlag % true (2357 EAD
T T aAERESCTININAET, shortNameFlag & true ([ZT5&va—NERXDOA T va iF#%E
LFHNTIMAET,
TRt 2—hF:linefeed ZfJ175L, HATOREZIBATA—FZBINMLET,

80



GuraS473YJIT7LU R

7. bmp EVa—I)L
7.1 #E

A A—F — K% Microsoft BMP /A A— 7 4 —<vh i EBEXTAEY 22— LT, HHTAICIE
import B¥EH > T omp £ 22—V T 7 AV EA L R—RLET,

72. LT

AV Tk

import (bmp)
img = image ('hoge.bmp')

7.3. AM)—LA0E

image B THRELIZAN — 2B FOWT IO DOFMFIZEET DL, Zive: BMP A A—U 7 —X Li8#%
L CitriAF, image A AX L AR LET,

® AN —LDBI YT 47 A bmp BOWVTND (KN TFOXBIIERL)
® ARNJ—LDJHAN "BM" ThAE->T5

image#write AV/YRTHELIZAN — AR FOFEMICEE T HE, BMP A A=V T =22 HJLET,
® ANJ—2DHAFIZY T v I A bmp BONVTND (R/ANCFEOXFINEZL)

7.4. image V7 RAMILEK

741 AVRBVRAYYR

image#bmpread (stream:stream:r) :reduce
FBEDARN) =L BMP 74—~y hDT —H &3 AN T image AV AR AT —HERHLE
B

image#bmpwrite (stream:stream:w) : reduce

image AV AX L ADT —2% BMP 74—~y MIL THRED AN — A EX AR E T,
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8. bzip2 EYVa—I
8.1. HWE

bzip2 FEHRUZL D AN — AT — X DJEMFB L OEZI TV ET, 3 5121F import BA¥ &> Tbzip2
Fa— VT AN A R—RLE T,

LLUF @ URL CTABEI TS libbz2 747 VNI CEHAL TOET,
http://www.bzip.org/

8.2. H I

AV Tk

import (bzip2)
bzip2.writer ('test.dat.bz2') .copyfrom('test.dat')
bzip2.reader ('test.dat.bz2') .copyto('test2.dat"')

8.3. ELa—/)LEA%

bzip2.reader (stream:stream:r) {block?}
AN — LA stream 2°5 bzip2 B CIEMS NI T — 25| &Gt riAdr, BB UIZRE R A 1K 3 AN — A% K
LET,

bzip2.writer (stream:stream:w, blockSizel00k?:number) {block?}

ARN)—2A stream |Z bzip2 FEX CEMELT-T —# ¥ EEZ T AN — L&KL ET,
8.4. stream VT ADYLIE
841 AVREVAAIYR

stream#bzip2reader () {block?}
AR =2 stream 25 bzip2 B CIEMS V=T — X5 Z it il Fr, BB LT A RA K3 AR — L%
LETS

stream#bzip2writer (blockSizel00k? :number) {block?}

AR — 2 stream |2 bzip2 I CIEM LT — 452 ZBE AN — 25K L FT,
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9. cairoE®Ya—JL

[Gura EPa—IL)I7L2R —cairo] #5280,
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10. codecs EVa—IL
10.1. #1=E

AT SR ATV 2 LT, $ISATE Y 2 L2 DT, AR LA T 57
TxET,

10.2. o7

AV Tk

10.3. EZa—/)LEA%

codecs.dir ()

FIH ATREZ 2 P a—T v DA RIO—EE VAN TIRLE T,
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11. conio EVa—)L
11.1. #1=

= NEMEE LD TV 2— LT, T HITIE import BE A>T conio BV a— /LT 7 AV %
A R—FLET,

11.2. Y7L

AV Tk

conio.clear()
[w, h] = conio.getwinsize()
conio.moveto (0, 0) {

print ("*' * w)

}

conio.moveto (0, 1 .. (h - 2)) {
print('*', " ' * (w - 2), '*'")

}

conio.moveto (0, h - 1) {

print ("*' * w)
}

conio.waitkey() :raise

11.3. EZa—/)LEA%

conio.clear (region?:symbol) :void
oy —)VEEONEEEELET,
SIHEEMTHE, MAEEEREEELET, region IV RAERETHE, LLFIORTHIAZINEL

7,
VRV HE T HHIPH
“line = WA DT 2K
up = MBS i B ET

*down T —I NALENSE R FEET
“left F = VA BN [ [ 2 R T
‘right | =Y UL EDEEANET

conio.getwinsize ()

2 — VYA X% [width, height] EVWHUAMEXTELET,

conio.moveto (x:number, y:number) :map:void {block?}
H—YNVEAREDNEBICBBIL T, T ay I ZiBET oL =Y VBBRICE DT ays DNEZRT
fliL, ZDHRITTON—Y M LEZETLET,

conio.setcolor (fg:symbol:nil, bg?:symbol) :map:void {block?}
TRAMDHR ALY RO AV TIRELEY, 7uy /2 BEd 58 AL RICEDTays
DOHNEZFHIL . EDRITTOTFAMAEE T L E T, F5ETEDLL U ARMILL FOEBYTT,
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"black ‘gray

"blue "bright blue

‘green "bright green

‘aqua / “cyan "bright aqua / “bright cyan

‘red “bright red

‘purple / ‘magenta "bright purple / “bright magenta

‘yellow "bright yellow

“white "bright white
conio.waitkey () : [raise]

Y=V THX—=DBINLDERHFH ANESNTZ L Fa—RERLET, TRE2—h raise Zf8ET
HE, Ctrl+C MANSINI-EEIZ Terminate Y7 FAERITL, A2 —7 V2 —DOEEEZFRILET,
Rk — D Fa—REL T, L FOERERSNVTNET,

K_BACKSPACE, K DELETE, K DOWN, K END, K ESCAPE

K HOME, K INSERT, K LEFT, K PAGEDOWN, K PAGEUP

K_RETURN, K RIGHT, K SPACE, K TAB, K_UP
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12. csv EDa—IL
12.1. #1=&

CSV 77 AN D BEEATVE T, BT HIT1E import BIE T csv BV a— LT 7 A VAL K-
]\L/ij*O
413 RFC4180 TRl SN ATARICIESEE T,

12.2. 7))L

AV Tk

import (csv)
Record = struct (name:string, age:number, email:string)
records = Record * csv.read('records.csv')
printf ('name:%s, age:%d, email:%s¥n',
records: *name, records:*age, records:*email)

12.3. EZa—)LEA%

csv.parse (str:string) :map
CSV XD TF AN G ATE I EZ TR, 1~ CREIGNET7 4 — VR OEZ B R ITFF DU AN
ATF BT AT LSRR ET

csv.read (stream:stream:r) {block?}
AR =215 CSV JBERODTFANT — X afit il dr, 7~ TRUILITZT 4— /VROMEEE IR |TRFDY
AP AT ORI AT —ZEERLET,

csv.writer (stream:stream:w, format?:string) {block?}
AN =22 CSV R DTFANT —H#H /195 csv.writer AU AX U AZAKLET,
S format IIFBUET —F D7 4—~ v NUFHERELET, BT DL '9g' BDERHINET,

12.4. csv.writer 952X

1241, AVRBURATOINT4

FaRT ¢ F—4 | R/IW A
format string RIW | 74—~y LT, EBENZHZETEIET —2OH )17 4—
2 RNEIRPCTEZDIENTEET,

1242, AVRBZVRAIIYR

csv.writer#fwrite (fields+) {block?}

5l# fields 52 T-l&E T ~ToORF . CSV IEXRDOTFAMIL THAILET,
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12.5. stream 92 ADYiE

1251, AVRBZVRAAIYR

stream#csvread () {block?}
AN =25 CSV IRDOT X AN —H &t irdr, 72~ CTREUILNTET 4— LV ROfEZ BRI DU
AN — AT T DIRTAT L —HE LR L FET,

stream#csvwriter (format?:string) {block?}
AN =22 CSV IR DT X ANT —H#H 135 csv.writer AV AX L AEARLET,
G format \TIFHUET — X2 D7 +—< v NUFHNERELET, AMET DL 'sg' BMEHINET,
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13. curl Ea—JL
13.1. =

SFSF T abanEHWTT —XiEi%EE1TY cURL 747V BETHEY 2— /LT3, T 2121
import B¥ZEH->TC curl £V 2a— V77 A )VEALR—RLET,

LT URL TABRSIH TWDETA7 TV ENECHEHAL TWET,
http://curl.haxx.se/ libcurl

13.2. o7

AV Tk

13.3. /NRZ DHLR

INAZ DY "http:", "https:". "ftp:", "ftps:". "sftp:" OWVTINNTIHEE-TNDHE, curl EVa—
JZE S TNARAN — L2 B L £,

ZOPEIRICED LU OBIEAFTREICARD £,

® open % CHTTP 7ubh=L=° FTP ubhaL &l U7 7 AV ad—7 o CEHIDNTR0ET,
® XN —A1ZZITHAF5Z, HTTP <° FTP O7 7 A )W/ AL 5 E CTEAIITRDET,

13.4. EDa—ILEH

13.5. EYa—/)LEA%

curl.version ()

cURL O/ —a UKL ET,
13.6. curl.easy handle 75X
1361 AVRBUADER

curl.easy init () {block?}

cURL O/ RVZHNELIZ curl.easy handle AV AZ U AEAELET,
13.6.2. ADVRBURAAIYR

curl.easy handle#escape (string:string) :void

curl easy escape()

curl.easy handle#getinfo (info:number)
curl easy getinfo()
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curl.easy handle#pause (bitmask:number) :void

curl easy pause ()

curl.easy handle#perform(stream?:stream:w) :void

curl easy perform()

curl.easy handle#recv (buflen:number)

curl easy recv ()

curl.easy handle#reset () :void

curl easy reset()

curl.easy handle#send(buffer:binary)

curl easy send()

curl.easy handle#setopt (option:number, arg) :void

curl easy setopt()

curl.easy handle#unescape (string:string) :void

curl easy unescape ()
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14. freetype EV 21—/l
14.1. &

image AV AL AT X ANDEZTVET, FHTHITIE import BAEZE>T freetype TV a—
NI ANEAR—RLET,

PLUF @ URL TABIEIL TS FreeType 747 7V AN CHEAHL COVET,
http://www.freetype.org/

14.2. Y7L

AV Tk

import (freetype, ft)
img = image (" rgba, 400, 400, “white)
ft.font('arial.ttf') {]|font|
font.height = 64
str = 'Hello World'
[w, h]l] = font.calcsize(str)
img.drawtext (font, (img.width - w) / 2, (img.height + h) / 2, str)
}

14.3. EA#

freetype.sysfontpath (name?:string) :map
VAT BT F U RIMERNSILTCND T AL T NI SAZIRLET, 548 name ZFRETDHE TALIRIEZD
L HIEAE A LT R A IR L E T,

14.4. freetype.font 95X
1441, #BE

freetype.font ZZ7AIL, BIERCAHAR R E DEMFICML B BIEEZEEEL, 74 OB LB AT
1 \\i—a—o

1442, AVRBUADER

freetype.font (face:freetype.Face) :map
freetype.Face V7 ADAL AR AuffoTz feetype. font AV AX L AEERKLET,

1443. ADRBURAAIYR

freetype.font#calcbbox (x:number, y:number, str:string) :map

t.b.d

freetype.font#calcsize (str:string) :map

FH] str ZHIELIZEE OV A X% [width, height]EWWHERXTELET,

freetype.fontf#fcleardeco () : reduce
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EMiBHR AT X TEVDLEEET,

freetype.font#drawtext (image:image, x:number, y:number, str:string) :map:reduce

image AV AX L ADIRE DB AN A ELE T,

1444, AVREVRATOIRTA

TaRT A 75 R/W WA

mode symbol R/W ‘blend Z4EETHE, 74 MaeAA— EIZHEE T 5
BE . BAFERAL LA A=V DD AET LU R A
1TWET, “alpha ZIEETHE, BERBRITT LT 7
EEL TAA—VICEEAENET,

color color R/IW | #iBFFO R ELET,

width number RIW | 7+ OIEEE 7 B/ETHELET,

height number RIW | 74 hDOEEEE 7 BVETHRELET,

slant number RIW | 74V OBEEERELET, 0 DEXHEARL, 1 TLF
% 45 FEET £,

strength number RIW | 74V MORSEFHELET, 0 T/—~/b, 1 THI 5,
2 TRI=AEDORSITRDET,

rotate number RIW | SCFFNDLE FEFSIZL T T A%, degree ETSLT
FEELF7, degree DIEDEDEXKIFEFEHVIZ[A]
R F9,

face freetype.Face | R/W | freetype.Face JT7ADAL AR AR LUET,

14.5. freetype.Face 75X
1451, AVREVADEFR

freetype.Face (stream:stream, index:number => 0) :map
FEEDAN) — LB T 4 b — R a i iA A, index T HD 74 Maeb il feetype.Face AV A
AL ET,

1452. AVRBURATOINT4

A=Yy T —& % R/W B!
num faces number R
face index number R
family name string R
style name string R
bbox list R
ascender number R
descender number R
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height number R
max advance width number R
max_ advance height number R
underline position number

underline thickness number

glyph freetype.GlyphSlot

size

charmap

1453. A2VRBURAAIYR

freetype.Face#CheckTrueTypePatents ()

freetype.Face fVAX U AIZXK LT FT_Face CheckTrueTypePatents BIEAFATLET,

freetype.Face#Get Advance (glyph index:number, load flags:number)
freetype.Face AL AZ U AIZX LT FT Get Advance BAEAIFATLET,

freetype.Face#Get Advances (glyph index start:number,
count:number, load flags:number)

freetype.Face AV AZ U AIZK LT FT_Get Advances BEAFEITLET,

freetype.Face#Get Glyph Name (glyph index:number)
freetype.Face AL AZ U AIZXLT FT _Get Glyph Name BEZFEITLET,

freetype.Face#Get Postscript Name ()

freetype.Face 1V AZ U AIZK LT FT_Get Postscript Name BIBZFATLET,

freetype.Face#Get Kerning()
freetype.Face AV AZ U AIZKI LT FT_Get Kerning BIEZEIFATLET,

freetype.Face#Load Char(char code:number, load flags:number)

freetype.Face AL AF L AIZKL T FT_Load_Char P& FEITLE T,

freetype.Face#Load Glyph(glyph index:number, load flags:number)
freetype.Face AV AX LV AIZKLT FT_Load Glyph BI#&EITLET,

freetype.Face#Set Charmap (charmap:freetype.CharMap) :reduce
freetype.Face AV AXAIZX LT FT Set Charmap PAEZFEITLET,

freetype.Face#Set Pixel Sizes(pixel width:number, pixel height:number) :reduce

freetype.Face AV A AIZKLTFT_Set Pixel Sizes BARZEITLET,
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14.6. freetype.GlyphSlot ¥7X

146.1. AVRBAVRTONT4

A=A vars T —&% R/IW B
advance freetype.Vector R
format number R
bitmap freetype.Bitmap

bitmap left number

bitmap top number

outline freetype.Outline

14.6.2. AVRBZVRARIYR

freetype.GlyphSlot#Get Glyph ()
freetype.Glyph AL AFZ L A% LET,

freetype.GlyphSlot#Render (render mode:number)
GlyphSlot NOE Y~y 73U CTHEBILELZI TV ET,

14.7. freetype.Outline 23R

freetype.Outline#Translate (xOffset:number, yOffset:number) :reduce

freetype.Outline A AX U AIZKLTFT Outline Translate BEAZEITLET,

freetype.Outline#Transform(matrix:freetype.Matrix) :reduce

freetype.Outline A AZ U AIZXfLTFT Outline Transform PIEZFEITLET,

freetype.Outline#Embolden (strength:number) :reduce

freetype.Outline A AX U AIZKLTFT Outline Embolden BIZFATLET,

freetype.Outline#EmboldenXY () : reduce
freetype.Outline A AZ U AIZKLTCFT Outline EmboldenxY BIMZFATLET,

freetype.Outline#Reverse () :reduce

freetype.Outline A/ AZ U AIZKLTFT Outline Reverse BBZFEITLET,

14.8. freetype.Glyph 95X

14.9. freetype.Matrix 95X
149.1. AVREVADHEFR

freetype.Matrix (matrix:matrix) :map {block?}
Gura OFLAIAFZT T A matrix DAL AZ AN freetype.Matrix AV AF U AEARLET, b
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D~R AT 247 2 FIOIEFATIITRFIUINTERE A,

149.2. AVRBZVRAIIYR

freetype.Matrix#Multiply (matrix:freetype.Matrix) :reduce
freetype.Matrix AL AZ L AIZHNDITHENTHI>HEET,

freetype.Matrix#Invert () :reduce

freetype.Matrix AL A A& WITHNZLET,
14.10. freetype.Vector 935X

14.10.1. A2V RBVADER

freetype.Vector (x:number, y:number) :map {block?}

feetype.Vector AV A ALK LET,
14.11. image V5 AMDHiR

14111, AV RBVRAR) YR

image#drawtext (font:freetype.font, x:number, y:number, str:string)

A A= DI E DN BN SCFHN AR U £,
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15. fs EVa—JL
15.1. =&

Tr7ANY AT LAOBNEETHEY 22— /L T, #ARABLETY 2—NV72D T, AR — e LW TR T
EMTEET,

15.2. Y 7L

AV Tk

15.3. AN)—LDA—T>

open BETCT 7 ANT AT A EDOT 7 A )V oA —T  TEHIINT/RVET,
AR —=BEZ TIABIENT 77 AN AT I DT 7 A VS AL A E TEHIINTRVET,

15.4. IXADY—F

path.dir, path.walk 8L path.glob BT, 77 AN AT A EDOT 4L IR REH—FTEXD
JONTRDET,

15.5. € a1— /L%

fs.chdir (pathname:string) {block?}
AV NT AV N ERELET, T avl BB ELGA . IV T AL NERELIZIZTay O
NEZZEL ., STDOT AL IZRIZRVET,

fs.chmod (mode:number, pathname:string) :void
T ANVDRBEZBIETRELE T, BIIEMEOE Y MZEISHIGL TRY, Evba 1 ICERIET DT
DEMEDPANIRDET, By MIELEIEDOBRZLL FIORLET,
b8 b7 b6  FIEEDV—F. FAh EITEME
b5b4 b3  Z—TDV—F TAh FATEME
b2blb0  ZDfDA—HFDV—F Tk FTEM

fs.chmod (mode:string, pathname:string) :void
TrANDIEMNELFINITRELET, ZITHTLXFINOT +—~ v b IERERH THLOTELLTO
JNTRNFET,
[ugoal * ([-+=] [rwx]+) +

RN, Iz E T D REfREL . fitl T TRIETIEL B ELET,

R T DR RE T ik =
u | grAE - | BEEEVOEL r | V=Rt
g |IN—7 + | BEEINAS w | TANEME
o | OO~ = | BMEERETD x | FATRME
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a | &CTpa—¥%

.getcwd ()

BT AL N ERASLET,

.mkdir (pathname:string) :map:void: [tree]

T AV RIEAERRLET,

T 74 )VETIL, 51# pathname D/SAZ WEEOBEEIZET-N>THT, BHDOT AL 7RI BTFIEL
IRNETT =TV ET,

TRIE2—hk :tree Z2F5L, IBHOT AL I NPFIELI2NEEZENLDT AL NBIERLET,

remove (pathname:string) :map:void

T ANVEHIFRLET,

rename (src:string, dst:string) :map:void

TrANVETT AL N DA RTEE T LET,

rmdir (pathname:string) :map:void: [tree]
TALT R ZHRIBRLET,
T 7HNVETIR, BRI ROT AL NN 7ANVRF T AL 7N MFEEL TN D ETT — 27220 E T,
TRIE 22—k :tree Z2F5L, HIBRKIRDT AL 7 IZEENLT 7ANRFT AL 7 NG T~ THI
BRLET,

15.6. fs.stat 92X

15.6.1.

AR RTOINTA

BI%L open DT AN —AD fs EV2—/LDLDTHHEEX ZOAN — LA AZ AL stat EVILHEI
DT NRT 45 FFSTEY, 2T fs.stat BDOALAX AT, ZOALAA L AT TTOT o 3T 427 H

ESS IR
FasFy | F—aE | RIW ks
pathname | string R | dirname & filename ZHiHH7-7 /L /24
dirname string R | 747 4
filename | string R | 77 (V4
size number R | 77 AP ARDSA MK
uid number R | =—¥ID
gid number R |7 1v—71ID
atime datetime R | 77 &R
mtime datetime R | (EIER:Z]
ctime datetime R | 1ERkEEA
isdir boolean R | TA4LZ7R)DEX true
ischr boolean R | ¥%¥TIIETINAADLE true
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isblk boolean R | F¥TIXT/NALADLEX true
isreg boolean R | B@H 774V DEX true
isfifo boolean R | FIFO L% true

islnk boolean R |V I77AMVDEX true
issock boolean R | VI ybhdOEx true
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16. gif EVa—I)L
16.1. =

A A= T —4% GIF (Graphics Interchange Format) fA— 74—~y Tt EXTHEY 2—/LT
T, T D12 import BHE ST gif EVa— AT 7 ANVEAR—FET,
GIF89a DEUE TR —RLTEY, 7=A—Tar GIF #HHZ N TEET, KL, L FO URL OFElic
HOEES,

http://www.w3.0org/Graphics/GIF/spec-gif89a.txt

16.2. Y7L
ATV
import (gif)
g = gif.content ()
g.addimage (['celll.png', 'cell2.png', 'cell3.png'], 10)
g.write('anim.gif"')

16.3. AN)—LDGEHES

image B CHRELIZAN — AL FOWT I DFRIITEE T DL, Tk GIF A A—U 7 —Z L3
THEAIAI, image A AZ L AEAERLET,

® ARN—2DB| YT 47 A gif HBONTND (K/INCFOXBNIEZRL)
® XNJ—ADJEEHN "GIF8T7a" HLLIE "GIF89a" THAE- T\ D

image#write AVYRTHELILAN —2RLL FOFIHCEET DL, GIF A A=Y T =25 HILET,
® AN—LDHBIAIZY T 4T A gif BONVTND (R/ANCFEORBNEZL)

16.4. gif.content ¥5X

164.1. M=

GIF 77 A VIEBOA A=V T —FEMEANTEL T+ —~ v NeDT, B—0D image AV AF L ATIET 74
IVEIRDT — ARG R T AN TEFR A, gif.content ZT7AZEIE DA AV T —Hak
W-ZHLTD ., GIF 74—~y hOFEMIZR/ ST A—Z DRUERR EN TE DIV ET,

16.4.2. GIF Data Stream D¥&i&

gif.content ZZ7AIZLL FOXKIZ~T GIF Data Stream Off&EaRLET, A7 vat a7 vy
ARDTHINTNET,
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GIF Data Stream

Header

Logical Screen Descriptor

Global Color Table

Image Descriptor Extension Block

Image Descriptor Graphic Control Extension

Local Color Table Comment Extension

Image Data

Plain Text Extension

Application Extension

Trailer

Image Descriptor & Extension Block (T2 D721} GIF Data Stream [Z#i1E 9, 7272L . Graphic
Control Extension /X4 Image Descriptor DO HijIZ— D7 I FELZENTEET,

Image Data DN, image A2 AX L ADYARDIE T, gif.content HIZ images VI FIO T 1
INT 4 LU TR ILE T, 4 image A A% AL Image Descriptor. Local Color Table 33X Graphic
Control Extension ODINFZ 70/ 7 LU TR B E T,

Header. Logical Screen Descriptor, Comment Extension, Plain Text Extension 33X T Application
Extension ® N & X % #L % #L gif.content " |Z Header ., LogicalScreenDescriptor .
CommentExtension, PlainTextExtension 3L W ApplicationExtension EWVVIARIO T B/ 37 ¢
ELTHMSILE T

16.4.3. HIREE

GIF Of1kETliE. Comment Extension. Plain Text Extension 310" Application Extension Z# %k
T DHZENTEET N, gif.content AUV AX L ATRZDDITENEI—HTHOTT, BEIFETHHA.
BBIZERNT-T —H%% gif.content AL AZ L AL ET,

16.44. AVRBUADER

gif.content (stream?:stream:r, format:symbol => “rgba) {block?}
gif.content AU AX L AEAERMLET, 51 stream ZFEETHE, EDARN—25 GIF 771V
ROT —HEmiriAHET, 515 format 1L, WEBIZIREFT D image AV AX L AD T —~< v e
fHELET,

1645, A2VARBZVAAIYK

gif.content#addimage (image:image, delayTime:number => 0, leftPos:number => 0,

topPos:number => 0, disposalMethod:symbol => “none) :map:reduce
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gif.content AL AX L AIA A=V T —HEBILET,

gif.content#write (stream:stream:w) :reduce

gif.content AV AX L ADNEE GIF 77 AN R TAN) — AT EZABLET,
1646, AVRAVATOITA

gif.content AU AKX AL, images LV T NT 4 &FFD | ZHUT image A AKX ADYANI/2~T
WET,
F72, gif.content A AX AL GIF 74—~y ONET —2 %K T LU FOT /T 1% Ff> T ET,

Prs8F 5 — 4 Hl R/W E%

Header gif.Header R required
LogicalScreenDescriptor | gif.LogicalScreenDescriptor R required
CommentExtension gif.CommentExtension R optional
PlainTextExtension gif.PlainTextExtension R optional
ApplicationExtension gif.ApplicationExtension R optional

CommentExtension, PlainTextExtension BXLW ApplicationExtension ¥4 7 vat L7zt
T, GIF 74—~y MUAFHELRWE . ZNHDT 137 41 E nil IRV ET,

164.7. AVRBURTO/INT1DEEM

7m/N7 4 gif.content#Header L gif.Header VT7ADAL AL AT, GIF 74—~y H D Header
DNEERLET, L FOT 037 42> TOET,

A=AV ( T =M | RIW P
Signature binary R | GIF 5 —# 0% iEAFT "GIF" LUVHF—
AMADET,
Version binary R | GIF &=y ar R ADET, "g7a" H"89a"
(220 ET,

7'm/37 4 gif.content#LogicalScreenDescriptor | gif.LogicalScreenDescriptor 77
ADA AR AT, GIF 74— D Logical Screen Descriptor DINE&#FKLET, L FOT /T 4%
FfoQnET,

A=A F—4%" | RIW N
LogicalScreenWidth number R | faH R — T BITFAA A=V DIgEE 7L
B TROLET,
LogicalScreenHeight number R | A= NIBITAA A=V DBEIEZE I
JVEAITRDOLET,
GlobalColorTableFlag boolean | R | Global Color Table Zff> T\ \AHEX true (T
mOET,
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ColorResolution number R | EOA A=Y DN TCNAEEDOE Y MG 1 %
FINTEAE AV ET,

SortFlag boolean | R | Global Color Table DT R)NE T/ A D
JIHIZY —hEITNDHEE true (220 ET,

SizeOfGlobalColorTable | number R | GlobalColorTableFlag 72 true D&EX
Global Color Table O/ NAMEEFRLET,

BackgroundColorIndex number R | Global Color Table FO&EEEBDAL T I A
#FH S5 TT, GlobalColorTableFlag ¥
false DEXTEHREFRHERE A,

BackgroundColor color R | Global Color Table D F % color A
VAR ATHIFLET,

GlobalColorTableFlag 7% false DEX
L nil DIRVET,

PixelAspectRatio number R | TOEBOMBELZRLET,
PixelAspectRatio 2% 0 DEXIIMEREILIZ
B A HRIIHVET A, TSSO EE it
FHIZLL T o TRbSNET,
(PixelAspectRatio + 15) / 64

7'm/37 4 gif.content#CommentExtension |X gif.CommentExtension Z/J7ADAL AZ L AT,
GIF 74—~ ;@ Comment Extension ODINFEELET, L FNOT 0 T 42 Ff>TCVVET,

A=Ya Vv T—x8 | RIW N
CommentData binary R SRA T —H

7137 fgif.content#PlainTextExtension|fgif.PlainTextExtension Z7ADA L AZ A
T. GIF 74—~y ® Plain Text Extension DINEZELF T, L FOT T 12 > ET,

FrT T —4% | RIW N

TextGridLeftPosition number R | 7HFANM VY RO LSO EZE 7/ TR
HLET

TextGridTopPosition number R TXAN VRO Ly EEE 7BV THE
bLET

TextGridiwidth number R | TH¥ANM VY ROMEZE 7 2L TRDOLET

TextGridHeight number | R | FRANUYROHSEE/ L TRDOLE
kb

CharacterCellWidth number R TV RHNDOEEILDIEEL 7 E/LTEDL
£

CharacterCellHeight number R Uy RNDKELDESEE 7L THEDL
£
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TextForegroundColorIndex | number R | 7 AhgiEf® Global Color Table D1
TIAE G T,
TextBackgroundColorIndex | number R 7% ANY F .0 Global Color Table D1
TUAEGTTY,

PlainTextData binary R FXANT —&

7'm/37 f gif.content#ApplicationExtension ¥ gif.ApplicationExtension Z77ADAL A
2 AT, GIF 74—~ ® Application Extension DNAFEZERLET, L FOT T 4 ZFf-> T ET,

A= T =28 | R/IW N
ApplicationIdentifier binary R | 77V r—var s —X ORI
AuthenticationCode binary R | ApplicationIdentifier Z#¥dET % 3

NANT —ZTH
ApplicationData binary R | 77Vr—yars—X4

16.5. image V5 ADLE
165.1. AVARBVAAYYR
gif BV a—NTrANEAR— T HZETLFDOAY YR inage 77 AZBMMSIVET,

image#gifread(stream:stream) :reduce
FREDAN — L5 GIF 74—~y hDT —H it AAiA /A0 TC image AV AX AT — A &AL ET,
BHDAA=UDRHLGE T, DA A=V e G R A ET,

image#gifwrite (stream:stream) : reduce
image AV AX L ADT —4% GIF 74—~y MIL THREDAN — AIESALET, ZOAYRTIE,
B DAA—D %G T GIF 77 A WEIER CEER A,

165.2. AVRBVARTONT4

GIF 77 A/vinG, BA% image 2> T image A AF L ALK LIZY | image#gifread 2> TNE%
W1 5L, image AU AF L ANIT gif EVIOARTIOT o XT N BIMENET, o374 gif &
gif.imgprop Z7ADA L AL AT, LLFOTa/_7 4% > TET,

TIRT 4 5 —H Al R/W N
GraphicControl gif.GraphicControl R Graphic Control Extension

ImageDescriptor gif.ImageDescriptor R Image Descriptor

165.3. AVRBUATOINT1 DM

image#gif.GraphicControl & gif.GraphicControl Z7ADALAZ AT, GIF 77 A/LH
Image Descriptor (256171 TF417= Graphic Control Extension DINAE#FKLET, L FOT 037 1% FF
STWET,
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TIRT 4 7 —4%" | RIW A
DisposalMethod symbol R | AA—VERRUIZOLI LR LFET
‘none RITHLEREA
‘keep AA—=VEFELET A

‘background HEEICRERLET
‘previous  BIDOAA—VITELET

UserInputFlag boolean | R | AA—VILHZGFT DRI —F AN BIFFINT
WO ERLET

false =—WANARL
true —WFATIHY

TransparentColorFlag | boolean R B EEE NN TANENERLET
false WE@eL
true HREHY

DelayTime number R 0 THWEES . IROAA—TZAFR-¢AFTO 1/100
MWOBILERLUET,
TransparentColorIndex | number R | HR2@aOA( T IAETT,

TransparentColorFlag M true DEXHLRNT
7

image#gif.ImageDescriptor |X gif.ImageDescriptor V7ADAL AZ AT, GIF 74—~k
1 Image Descriptor ONEZRKLET, L FOT T 12 Ff>TWET,

FaT g T —28 | RIW A
ImageLeftPosition number R | 1A=V O mONEEZE 7L TRDOLET
ImageTopPosition number R A A= D O EEZE 7B TCROLET
ImageWidth number R | A A—VOREEE 7L TROLET
ImageHeight number R A A=V DOE I 7LV THRDLET
LocalColorTableFlag boolean | R | ZDfEN true DEEAA—1E Local Color Table
RFHET

InterlaceFlag boolean R true DEX, AA—VPALH—L —AZNTNDHT
LERLET,

SortFlag boolean | R | Local Color Table MO NN EE/RANBIEICY
—hINTVWDHEE true ITRDET,

SizeOfLocalColorTable | number R | LocalColorTableFlag 7 true ®&E Local

Color Table O/NXAMNEEFRLET,

16.5.4. /SLybkDiFLY

GIF 7 —# DOt AiAZ B, Image Descriptor 7% Local Color Table Z#£f>CW\\AI56 . TONEE TN
\ZFFo7z palette AU ARF L AREAA—V| B EKLE T, Local Color Table 23EUMEE X Global Color

Table DINE % AIL7= palette A AX L AZHERLF T,
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GIF 7 — 4% EZIATEE, A A=V palette AL AX L A FFSTWDIGEITZE DL Global Color
Table (ZEZIALFE T, palette A AXL AN AL Web-safe 72z R/ XLy ME L TEH L E
7
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17. glu E2a—L

[Gura Y a—)L)T7L2UR —opengl| S ETZE0,
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18. gmp €Y a—JL
18.1. #i%

15 REMHA IS 5EY 2— /LT, T2 import BAMAE ST gmp £V a— AT 7 A VA AL
AN—hLET,

Linux BRELIZIBV T, LA N O URL TABESI TS GMP 747 ZVANECEHL TVVET,
https://gmplib.org/

Windows BEEIZIUVTiE, BLF D URL TABSI TS MPIR 747 7V AWNECTHEMAL TVET,
http://www.mpir.org/

18.2. 4 7L

A7V Tk

import (gmp)

18.3. EYa— /L%

gmp.gcd (numl :gmp.mpz, num2:gmp.mpz) :map
numl & num2 O KAKIEE gmp .mpz B CTIKLFET,

gmp.lcm(numl:gmp.mpz, num2:gmp.mpz) :map

numl & num2 OF/NAEEE gmp .mpz B TIRLET,

gmp.sgrt (num) :map

num OF-J7R% gmp . mpf B TKLFET, num (X gmp . mpz. gmp . mpf F721% number BOEAE T,
18.4. gmp.mpz 75 R
184.1. =
25 RIERUEARH 7 T ATT,
184.2. ALRBVADER

AR TINET TNV T 4o I A L 0t HE gmp .mpz A AZ L AR AR LET,
Fio L DOar ANV Z A FAT T HIETAV AR RAEE RN TEET,

gmp.mpz (value?) :map {block?}
gmp.mpz A AX L AEERLET, 518 value [TITHAEFZI3EMEE L THEIR T CFHNETELET,
value ZEMET DL IO AL A ERLLET,
block ZfEETHET OV I /NTA—H |num:gmp.mpz | ZIEL TEONEEZMMLET, ZOHA. &
DT vy 7 D OFHBIEIC 2 E9,
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18.5. gmp.mpg I3 A&
1851. MHME
G R BAEARH 7 TATT,
1852. AVARAVADHER

EEDOBEIT I MY T 497 A Ly 20 5E gmp .mpg A > AZ L ZEARRLET, B NIV EEND
A NG A iy BAE CRBLL T RN E DIV ET,

Flo, LT DOar AN I XA FATTHIE TAV AT L A AR TEET,

gmp.mpg (numer?, denom?:number) :map {block?}
gmp .mpq AV AZ L A AERRLET, 513 numer FBL N denom ([THIEAE L, FHUEE T L0 RHC
LTeAV AR R R UET, numer (ZXXFHNEIET &, D BEEL TR U7 ROMEICARD £, W7
DS BEEW T HE BB DA AZ L 2 AR LET,
block ZfRETHET T/ /NTA—4 | num:gmp.mpq| ZIEL TEONEEZIMLET, ZOHA. K
DT vy 7 DR OFHIBEIZ 2 F9,

185.3. AVRAUVARTO/INT4

TaNT 4 T —&% R/W B
denom gmp . mpz R | mHRZEIRLET
numer gmp.mpz R | FEIRLET

18.6. gmp.mpf 52

186.1. M=

G RTINS Bl AR D 7 T AT,
186.2. AVRAVADHERL

IR FIIFIAREREZR T LT e FLILEZBZOEEV T I 7497 A L B2 5HE gmp .mpf A2 AF
VAREERLET,
o LN Do AN I 2B E FAT T HE TAU AR A R CEET,

gmp.mpf(value?, prec?:number):map {block?}
gmp.mpz A AX L AEERLET, 518 value [ZITHAEE I3 EMEE L THEIR T T AN ETELET,
value ZEMET DL IO AL A ERLLET,
S prec IZIFWNHRBLOE Y MELTEELE T, BT 5L gmp.mpf.set _default prec() B
THRELZE Y MEIZRDE T,
block ZfRETHET Y/ /NTA—4 | num:gmp.mpf | ZIEL TEONEEZIMMLET, ZOHA. &
DT vy 7 D OFHBIEIC 2D E9,
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186.3. AVRAVRATOITA

=2V v 7 —S Ay R/W B!

W R OE Y MEEZ R LET, 2O T 0T (|l % E

prec number R/W o .
ZATel BV MEZE L THZENTEET,

18.6.4. S AAJYKR

gmp.mpf.set default prec (prec:number) :static:void

gmp.mpf A AX L AEAKRT HEEONTRIE Y MEDT 74V MEEZFEELET,

gmp.mpf.get default prec () :static
gmp.mpf AL AX L AT HEEOWNHRBE Y MEDT 74V MEZ TS LET,

18.7. ;EEF

{5 T B RE
+x +Z2 — 2
Q0 — 0
+F — F
-X -7 — 7
-Q — 0
-F - F
+x
-x
~X
X +y
X y | mpz mpqgq mpf number rational
mpz mpz mpqg mpf mpf
mpq
mpf
number (number) (rational)
rational (rational) (rational)
X -y
X y | mpz mpg mpf number
mpz
mpq
mpf
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number

*y

X y | mpz mpg mpf number

mpz

mpq

mpf

number

/'y

b4 y | mpz mpq mpf number

mpz

mpq

mpf

number

s Y

X y | mpz mpg mpf number

mpz

mpq

mpf

number

&y

b4 y | mpz number

mpz

number

Iy

<Ly

>> y
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19. gurcbuild €>a1—JL
19.1. #E

VIR RN T T ANVENERR T HEY 22—/ T, AT DI import BEAE->T gurdbuild £V a—
W7 ANEA L TR—RET,

19.2. o7

L FiZar RYy b7 74V hoge.gure Z1ERE T D AZU 7 OB T,

ATV
import (gurcbuild)
gurcbuild.build(['hoge.gura', 'imagel.png', 'image2.png'l])
19.3. EVa—/)LE#
gurcbuild.build(pathNames[]:string, dirName?:string)

AR NI T ANATKEANT DT 7 AV % pathNames IZFRELE T, pathNames D HIDT 7A/VILA

IVT N7 7 AN TIRLTIIWNTER Ay BAIDT 7 AN DY T 497 2% .gure [Z)R—LLTIcb DD )

THIALRY YN AV DLRNIIRVET,

ARV NI 7 ANMTIV T AL IR ESIVE T, T AL 7N ZZEZ T2 E X514 dirName
HELET,

111



GuraS473YJIT7LU R

20. gzip EYVa—IL
20.1. B

gzip IRUZLD AN — AT =X DJEMFB IO BHZITWET, 3512013 import BIEAfE>Cgzip €
Ca— VT FANEAR—RET,

PLUF @D URL TABIZIL TS zlib A7 7V ENERCE L CVVvET,
http://zlib.net/

20.2. YT

AV Tk

import (gzip)
gzip.writer('test.dat.gz') .copyfrom('test.dat"')
gzip.reader ('test.dat.gz') .copyto('test2.dat"')

20.3. EDa—ILETH#

JEAEL 2R T LT OREN BRI E RSN TOET,

I 77 N2
NO COMPRESSION number | JEfE/2L (0)
BEST_ SPEED number | fHHEESENE (1)
BEST COMPRESSION number | b EVWEHER (9)
DEFAULT COMPRESSION | number | F74/Lhk (-1)

20.4. ®2a—)LEA%

gzip.reader (stream:stream:r) {block?}
AN — LA stream 25 gzip IR CIEMES Ve T — 2B a fi A iA A, BB LT fE R4a I§ AN — A& L
7

gzip.writer (stream:stream:w, level?:number) {block?}
AR —L stream (Z gzip B TIEME LT T — 282 HEEZZ AN — L&KL ET,
S level 1T 0 205 9 FTHUE CTHEML ~NVAFEELE T, 0 BEMRL., 9 D3RRI RV ERE
(2220 ET,

20.5. stream 72 ADILRE
205.1. ADRBAVAAIYE

stream#gzipreader ()
AR — L4 stream 5 gzip A CIEMINTZ T — 2B &Gt irdr, BB LTZRE RA KT AN — L&KL
jz‘a_o
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stream#gzipwriter (level?:number)
AN —2A stream (T gzip B CIEME LT T — 282 EEX 2 AN — L5 IR L E T,
513 level T 0 275 9 FTHAE CTIEML -~V a4aELE T, 0 D3EMEZRL. 9 D3R EAE
(2720 E T,
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21. hash EYa—)L
21.1. 1=

N Al E AT ARV 22—V T, T AT import BAfE-> T hash T 2— V77 AV &AL
AN—hLET,

Ny v afBEFE T HIZIE, accumulator AV AX U AEERRK LT accumulator#write () £720%
accumulator#update () T7 — X Z AL, &% 2 accumulator#digest 7B/ /37 E7-1%
accumulator#hexdigest 7T 42 &ML THEREEET,

21.2. BT

AV Tk

21.3. hash.accumulator 95X
2131, AVRAVADER

hash.crc32 (stream?:stream:r) {block?}
CRC32 fHZB.H T35 accumulator AV AX U AHER L CGRLET, Bl stream 2T THE. A
VAR AR NTE DT — A NFZ N 2 NI ET,

hash.mdb5 (stream?:stream:r) {block?}
MD5 A 35 accumulator AV AX ALK L TIRLET, 515 stream 25 ETHE, A A
B AERRITHRENTEDT —ZNEE Ny aNFITNZET,

hash.shal (stream?:stream:r) {block?}

SHALl fE& 5 35 accumulator A AX L AZARKR L CTRLET, 514X stream 28 ETHE, A
AL AE RN TE DT — A NEE Ny 2NN ET,

2132. AVRAVARTO/INT4

TaRT 4 T =5 | RIW B
digest binary R | novaffiz " AF )T —2TiRLET
hexdigest string R | mnorafEiz 16 ECFHNILIZb D&KL ET

Ny BABEIZL TGRLET, CRC32 OHALT, ftho

number number R . L e .
N 2lR LTI T & H el nil ZIRUET,

2133. AVARBUAAIYR

hash.accumulator#init () : reduce

hash.accumulator#update (stream:stream:r) : reduce
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hash.hash#write (buff:binary, len?:number) :reduce
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22. http EVa—I)L
22.1. BIE

HTTP 7' abha/L OV — R0 47 MU ZRL T 5E 20— L CF, S23EIZ RFC2616 TEOHOLILHHAR
WZHEDEET, FEHT DI import B EFE > T http BV 22— V77 AV EA R —RLET,
LLF® URL TABESH TS zlib FA4 7 FUANE AL TOVET,

http://zlib.net/

222. T

27V T

22.3. INRZ DHLE
IPRZLLDN "http:" THAE->TUVAE http BV 2—/LICEo T SARAN — A2 L £,
ZOYPEERIZED LU OBAENFTREIZ/RV E T,

® open B THTTP Yubha/L @il 7 7 ANV a4 —T7  TEHIINTRDET,
® AN —LEZITIAHEIEIZ, HTTP O7 7 ANV /S AL EFRE TELIDTRET,

22.4. ®EDa—IVEH

R it} NEE
_ http.addproxy TIEBMIL7 http.proxy A AX L AD
proxies http.proxy[]
YN

225 ®2a—)LEA%

http.addproxy (addr:string, port:number,
userid?:string, password?:string) {criteria?}

513 addr & port & HTTP 7uXi 4 —OTRLABIUOR—MEFEHEELT HTTP 7r¥%s
http.proxy A2 AX L AEARL, BV 2— /LA net .proxies [ZIBILET,
7 — O CRRREDS B2 A userid & password ZfEELET,
7wy’ criteria ZEMET DL HTTP IZ7FAT7 U heLTT 7 BALIZEE, BIZZOA YR THEL
f=rax BT 7 AV NEUTHERLET,
criteria ZOF5HE, Ty ORHMEREED true DEXDOHZOTBX T EHNET, criteria I
L7y I NTA—HIN |addr:string| EVWOEXTEINET, addr 1ZT778REDOTRLATT,
criteria (¥ addr ODRNAEZHLEIT, ZOT BF L ZE T H_EDHIKILET,
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22.6. http.server 75X

226.1. AVARBUADER

http.server (addr?:string, port:number => 80) {block?}
FBELIZT RV ABIOAR—RES T HTTP V7 =ANERFHI1T5 http. server AV AX L AEARKL
7

226.2. AVRAVARTOINT4

FaT =) RIW =1
ZD server A AR ADMER L TV VS session
A2 AR ADY AR

sessions http.session(] R

2263. AVRRIVAAIYR

http.server#wait () {block?}
HTTP V= ANEFRFLZTET, VT ARDRIEOZONELIEMN LT http. request AV AX L A%
AERLET,
Tyl ERELTEG A, Ty 8T A—R% | req:http.request| EVWOEXTHELET, Trv
ORI A& HE, FFRNHTTP V= ARDFRFLZIFIZRVET,

2264. HUTNTOTSL

P—=T T T LOFI L FITRLET,

AZVTh
import (http)
http.server (port => 80) .wait {|reqg]
html = '<html>hello world</html>"'
req.response ('200', nil, html.encode('utf-8'),
'Cache-Control' => 'private'
'Server' => 'Test HTTP Server'
'Connection' => 'Keep-Alive'
'Content-Type' => 'text/html; charset:utf-8")
}

22.7. http.client ¥5X
2271. AVRAVADER

http.client (addr:string, port:number => 80,

addrProxy?:string, portProxy?:number,

useridProxy?:string, passwordProxy?:string) {block?}
FBELETRLVABL R = &SI HTTP 7 abha/ L CHEGALERZ1 TV, http.client A2 AX LA
AL ET,
5% addrProxy BEX W portProxy (708X L — DT RUABI VR —MNESEIRETHE ED
TaX B LI HTTP 77 B AZATWET, s E A X useridProxy £ passwordProxy

117



GuraS473YJIT7LU R

\Za— YL L RRAT — R A ELET,
TuXx L DIREEAMTHE, http.addproxy TEERLIZZ XL OIBLEEICE BT 2L DEHEL,
IRTIUTE AL T2 L E T,

2272. AVRRZVARIYR

http.client#request (method:string, uri:string, body?:stream:r,
version:string => 'HTTP/1.1', header%) {block?}

Pt LTe— NI L U7 =AM RATL, X ELTC LV AR A% B LT http. response AU AF A
ZEMRLUCGRLET, 518t method IZVZ ZARD AV YR uri (2= AN URI #f8ELE T, uri 3LF
FIIIARAMNTE EE A
Gl body IZ1E, Ay =V~ Z TN TEE T oA E—VRT A DA — LR ELET, HIELT-
Gt Ay E—URTAITIMMELEE A
ZEIfTEF|#EL T, ' field-name'=>"field-value' DERTHIEIAMIANDL, AvTB—
LN ENLDT 4 — VR ERZBEILET,
block DERSILTNDE, ERSIIZ http.response AV AX L AET 0y /3T A—HDEIHITL
T uy 2% il £7,
LUFICAYy RofE 2R LET

http.client#cleanup ()
VARV AD A=V R T 45X v BT HEZITETLET,

2273, VOTZRAREFTAVARRIVAA) YR

VI T ANERITT HIZIE http.client#request AV YREHENET N, KHEDOND) 7 ZANIDOWTIE,
VI ZAMNDAHIZF T A L AFZ L ZAAY Yy RPHEISNRTVWET, L TFICAY Y N4 L
http.client#request M method SIEUIIET L FH|DO—EERLET,

Ay R4 method 5EIZIE S CFF
http.client#options 'options'
http.client#get 'get'
http.client#head 'head'
http.client#post 'post'
http.client#put "put’
http.client#delete 'delete'
http.client#trace "trace'
http.client#connect 'connect'

2274, HUFTNTOTSL

IIAT T ar T 5O %L, FITRLET,

| A7V Tk
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import (http)

http.client ('hoge.com') {|c|
resp = c.get('/"',
'Connection' => 'keep-alive'
'Keep-Alive' => '300")

resp.body.copyto (sys.stdout)

22.8. http.stat 92X
228.1. =

open M7 E T http BV 2— VA ELIZAN) — 25 HS T 5L AN — LAV AX AT stat EVVD4
HID http.stat A AX L ADPMERRSIVET,

2282. Ayt—UAYEDI4—ILRER

http.stat Z7ADAL AL AN stat EVIAFTOEIITHID Y TONTNDEE AT IVAT 7EA
stat[' field-name'] TAYEB—IUA~AOF DT 4 — VRICEFRIN CWDIEESLZENTEET,

TA—IRDPFELIRWNG S 2O nil IZRVES, FIET 258G, TOT7 4=V A ITH L TRIZISESR
ST A2 SCFHITIRLET,

2283. AVRHAVARTOINT4

74— IVREZDO T TN T 2L DI oW I Y 2T — BN B L= 7 o T R ESHL TV E
7,

A=Y v T7—5% | RIW IR DH7 4=/ RFC2616
date datetime R Date 14.18
expires datetime R Expires 14.21
last modified datetime R Last-Modified 14.29

2284, ADARBURAA)YR

http.stat#field(name:string) :map: [raise]
T 4—VRERDOEELFHNDOIANTRLET, F8EDT 4 — VR ERN NG EEDOVAR KL ET,
THRIE 2—h:raise Z2115& FEED 74— VR ERNIENGE LT —(TR0ET,

22.9. http.request V75X
2291 H®ZE

http.server A AZL AT wait AYVYREFITLILEZORVEEL TERMRSILET, h— T ar I AT,
http.request DT NNT A DIERAYE—V R T A ONEZMERL ., response F721% respchunk AR
TR AR AL ET,
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2292, Avyt—UAYEDI4—ILRER

http.request V7ADAL AL AN req EWVIIARTOEEIZEIN Y THNTWDEE AT IAT 7R
req['field-name'] TAYE—=U~H DT 4—/LR|IZERSIINTNODEESHZENTEET,

T A= VEBFELR WS ZOMEIE ni 1 IRV ET FETDEE . 207 — VR4 L TRIZICESR
SHIVAEZ SCFHITIRLET,

2293, AVRAVRTONT4

http.request AV AX L ANREFS TN T /T XL F D@D T9,

A=Ya v T —5H R/W !
method string R VT AR R
uri string R V7= Ak URI
scheme string R V7 2k URI T scheme E#
authority string R | VZ7=xk URI $® authority 2
path string R | VZ7=xk URI $1® path %
query string R | VZ7=Zk URI H® query %
fragment string R | YZ=AF URI H® fragment # 3%
version string R HTTP N—2=3
body stream R | VT ANDAY =V RT %525 THAN — L4
session }slzzzion R | ByvafEl

7137 scheme, authority. path. query 383X fragment IZ, 7/ 7 ¢ uri OLFHIHLHIE
LD TT, FUAERITT 237 1 uri ONF% http. splituri BECHEIL THLZENTEET,

session 7R /X7 4d, http.server AV AF U APREFL TVD session AV AFX L ASNDOSTT, &
Al PRSI TODNEY | ZOT T AL I FCA L AR 2R L ET,

74— IVREZDOHF THRELNCE T 2L DI oW Y 72T — BN BB L= 7 o X T  BRHESIL TV E
9,

TaRT 4 F—5% | RIW XIS HT 4=/ RFC2616
date datetime R Date 14.18
expires datetime R Expires 14.21
last modified datetime R Last-Modified 14.29

2294, AVRBIVARIYR

http.request#field (name:string) :map: [raise]
T4V ERDE AL FHNOVANTIRLET, F8EDT 4 — VR EFRPENGEZEDOV AR L E T,
TREa—b:raise 2213 5& HREDT A — VR ERDPENGETT =RV ET,

http.request#response (code:string, reason?:string, body?:stream:r,
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version:string => 'HTTP/1.1', header%) :reduce

V7T AN T DV AR ARG LET, ZOAVYRIE, Ay b=V R T AR BEIRN) L AR AEL
TRT A E—=VRT A DORIVHHNCDH D> TNDEEIMEHLET,

513 code IZ SHIDEFNOIRHDAT —H AT —R | reason [V AR ADFB AT 57 X AN T4 %

RELET,

F1# body IZ1E, Ay =V~ F TN TEE T DAY E—VRTADAN — LR ELET, BIELT-
Gt Ay E—URTAITIMMELEE A
ZEIfTEF#ELT, ' field-name'=>"field-value' DOERXTHIFIANMIAINLDE, AvE—
Y ZHPIZENLDT 4—/VRERZIBMLET,

http.request#respchunk (code:string, reason?:string,

version:string => 'HTTP/1.1', header%)
V7T AN T DL AR 2% R E L D stream A AZ A ERLET, ZOAYRIE, LA
RUALLTRT A E—URT ADESHHLL D DR GEITHEHLET,
518 code IZ BHIDEFNOIRHAT —H AT —R | reason [V AR ADFB AT 57 X AN FF%
BELET,
ZAMTESIEEL T, ' field-name'=>" field-value' DO TEIEIAMIANDE, AvtE—T
Y S ENLDT A=V EFRZIBIMLET,
ERENTZ stream AV AX L AZKIL TAY Y=V R T A DO T —H o EZIAHLET, streamfwrite A
Vo REEOHFZEIZ chunked-body Z1ERL F97,

http.request#ismethod (method:string)

VI ANDA) Y RLHTARET, AR5 method EEELITIUR true, LM E false ZIRL
i—a—o

22.10. http.session¥P3X

22.10.1. =

IIAT U RNeDvy v a iERERFFTHITATT, AVYR http.server#wait THRIND

http.request A AL ADT /T AU CTIEELET,

http.session AV AXAX, By al BEHL TOBMITEICFRCEEESIRLET, 207D, vy
L CIREFTRELEA T V=M http.session AV AX L ADT T AU TCHIHTAHIENTEE

D

2210.2. AVREVATO/INT4

Yo NI AL F DAL AR AT O T 4 AT ET,

A=Y T —&H R/W B
server http. R DOy arREL WA server A AR A
server
remote ip string R | V/=ANTEDOIP TRLA
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remote host string R U AR DIR AN
remote logname string R t.b.d

local ip string R | tbd

local host string R |tbd

date datetime R | ByrarzlahL- B

22.11. http.response IR
2211.1. BIE

http.client AV AZ AT request A/YRZFETLILEEORVELL TEMINE T, 774771
7T A%, http. response DIEHRE L CUAR ADIREELFERL . Avb—V R T 022 ELET,

22.11.2. Ayb—UAYSDI4—ILREE

http.response VTZADAL AL AN resp EVIARIOEEITEIN Y THNTWAHEX AT IAT /&
A resp['field-name'] TAYB—I~oZ D7 —)LRIZEZRSIN TCWDEEHDLIENTEET,

T4 IRBFELIRWNG S 2O nil IZRVET, FIET 256 TOT7 =LA ITH L TRBISESR
SITAEZ LA TIRLE T,

22.11.3. AVRBVRTOINT«

VAR ADAT —H AL O a7 4 CHAGF TEET,

FasT 4 T —xH R/W B
version string R HTTP X—2 gy
code string R | IO TSI DAT —H AT —R
reason string R L AR A Z T T % ARNCFS
field names list R KANSINTWAT 40— LR EFRS DYAR
body stream R L AR AD Ay —U R T 4 %525 T DA — A

T4 — NV REZOT TRZNIE T DL DI HOWTT#E TR T — 2 RUCER L= 7 o T ESL T E
R

TaRT 4 T—58 | RIW KT D74 —/LR RFC2616
date datetime R Date 14.18
expires datetime R Expires 14.21
last modified datetime R Last-Modified 14.29

22114, AV RBZVRARI YR

http.response#field(name:string) :map: [raise]
T4 NREZRDOEZ LTFINOVANCIRELET, FEEDT 4 — VREZRBNBENGAZZEOVARN IR LET,
THRIE2—h:raise Z2J5E FEED T4 — VR ERDIENG ST — TR0 ET,
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23. jpeg EVa—IL
23.1. HE

A A= 5 —4% JPEG (Joint Photographic Experts Group) A A—Y 74—~y h CitArEXTIHEY 2
=TT, BT AT import BIE ST jpeg BV a— AT 7 AV EALR—RLET,

LU R @ URL TABEI TS libjpeg 747 V2 NE T HL TUVVET,
http://www.ijg.org/

F7-. EXIF O 324301 F O URL OfLRR IS & F T,
http://www.exif.org/specifications.html

23.2. H T)IL

A7V Tk

23.3. AMN)—LDFHEHEE

image BIBUTIEELIZAN — AL FOWT WD RIEE BT DL, vk JPEG A A—V T — X L3Rk
L CitriAF, image A AKX AEAKRLET,

® ANJ—L2DHWAFITY T v I A jpeg. jpg FoIE jpe BOWNTND (K/INTFOXAINEARL)
® ARNJ—LADJEAN 0xff, 0xd8 ThhE-> T 5 (JPEG AR —AZE1T% Start of Image D> —7
VA)

image#write AVYRTHELIZAN —ABLL FOEMICAEETHE, JPEG 7 —4 & HILET,
® AN —L2DOHRBI TV 747 A jpeg. .jpg FiziE jpe BONTWD (K/CFOXBNT/RL)
23.4. jpeg.exif 95X

2341 HE

JPEG AN —AND Exif 74—~y T —2EWHITATT,

2342. AVREVADER

Jjpeg.exif (stream?:stream:r) :map: [raise] {block?}
jpeg.exif AV AX L ALK LET, 518 stream ZHRE T DHE, ZDARN — L5 Exif XD T —
Bt AFET , AN =L JPEG 74—~y ML TR CERWGA =T —Z20 £, JPEG Y
F—vy Mo TWDA, Exif O~——03720551E nil ZIRLET, TRE2—h :raise &fi
ET DL, Exif v — =R a7 — 2l L £,
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234.3. AVRBVRTOINTA

ZFERT 4 7 TR RIW A

endian symbol R Exif NOZL T AT EATNEYT T 4T D
Y& big, VMV TAT DA Little &K
L%,

1£d0 jpeg.ifd R | IFDO ONEZELET,

ifdl jpeg.ifd R IFD1 ONFEIRLET,

thumbnail image R LR N ARA=D T —ZHR L ET, FLr—A
A=V A nil ZIRLET,

thumbnail jpeg | binary R P LR—=NAA—TDIPEG T —H &K LET, VA
VA A=V BFEL TR AR— L
JPEG LIS OIS E I nil ZIRLET,

2344, AVRBIVAR)YR

jpeg.exif#each() {block?}
IFDO MIZERSNTNDH T T —F 2 ERIFFOATL— &KL ET, ifd0 T R/8T 11T LT
each () XYY REZETLIEG A LFIL T,

23.5. jpeg.ifd ¥R
2351 HE
Exif N IFD 7 —XOWNEFE £ TV TATT,
2352. AVRAVADER
jpeg.exif AV AFLADTRT 4 1£d0 BLW 1£d1l OITAEL TEDILET,

2353. AVRAVRTO/NTA

VA= T — A R/W N2
name string R
symbol symbol R

ZDIFNNZ, IFD WDZT T =TS LTIZ 7T /3T 4D Jpeg. tag ZTADA L AZ AL TRARS LT
£, X T —HDEIL, FAV AL AD value T NT 4 THERITHILNTEET, 47T —HDT 03T
gk, K value T NRNTADOT =LA FIZEEDET,

TIFF Rev.6.0 Attribute Information - Tags relating to image data structure

AEY 7 — T R/W 2
ImageWidth number R
ImageLength number R
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BitsPerSample number R
Compression number R
PhotometricInterpretation | number R
Orientation number R
SamplesPerPixel number R
PlanarConfiguration number R
YCbCrSubSampling number R
YCbCrPositioning number R
XResolution fraction R
YResolution fraction R
ResolutionUnit number R

TIFF Rev.6.0 Attribute Information - Tags relating to recording offset

Exi

VA=Y e T — %l R/W N
StripOffsets number R
RowsPerStrip number R
StripByteCounts number R
JPEGInterchangeFormat number R
JPEGInterchangeFormatLength | number R
TIFF Rev.6.0 Attribute Information - Tags relating to image data characteristics
TaNT S 7 —5Hy R/W OF
TransferFunction number R
WhitePoint fraction R
PrimaryChromaticties fraction R
YCbCrCoefficients fraction R
ReferenceBlackWhite fraction R
TIFF Rev.6.0 Attribute Information - Other tags
FrT 7 s R/W A
DateTime string R
ImageDescription string R
Make string R
Model string R
Software string R
Artist string R
Copyright string R
f IFD Attribute Information — Tags relating to Version
FrT 7 — T R/W 2
ExifVersion binary R
FlashPixVersion binary R
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Exi

Exi

Exi

TaRT 4 T —H7 R/W N
ColorSpace number R
Exif IFD Attribute Information — Tags relating to image configuration
TaNT 4 T —&7l R/W A
ComponentsConfiguration binary R
CompressedBitsPerPixel fraction R
PixelXDimension number R
PixelYDimension number R
Exif IFD Attribute Information — Tags relating to user information
FrF 7 — 7 R/W N
MakerNote binary R
UserComment binary R
f IFD Attribute Information — Tags relating to related file information
TRT 4 T —57 R/IW FA
RelatedSoundFile string R
f IFD Attribute Information — Tags relating to date and time
N7 4 VA L R/W N
DateTimeOriginal string R
DateTimeDigitized string R
SubSecTime string R
SubSecTimeOriginal string R
SubSecTimeDigitized string R
f IFD Attribute Information — Tags relating to picture-taking conditions
TRT 4 T —57 R/IW FA
ExposureTime fraction R
FNumber fraction R
ExposureProgram number R
SpectralSensitivity string R
ISOSpeedRatings number R
OECF binary R
ShutterSpeedValue fraction R
ApertureValue fraction R
BrightnessValue fraction R
ExposureBiasValue fraction R
MaxApertureValue fraction R
SubjectDistance fraction R
MeteringMode number R
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LightSource number R
Flash number R
FocallLength fraction R
SubjectArea number R
FlashEnergy fraction R
SpatialFrequencyResponse binary R
FocalPlaneXResolution fraction R
FocalPlaneYResolution fraction R
FocalPlaneResolutionUnit number R
SubjectLocation number R
ExposureIndex fraction R
SensingMethod number R
FileSource binary R
SceneType binary R
CFAPattern binary R
CustomRendered number R
ExposureMode number R
WhiteBalance number R
DigitalZoomRatio fraction R
FocallLengthIn35mmFilm number R
SceneCaptureType number R
GainControl fraction R
Contrast number R
Saturation number R
Sharpness number R
DeviceSettingDescription binary R
SubjectDistanceRange number R

Exi

f IFD Attribute Information — Other Tags
A=A b T —5H R/W N
ImageUniquelD string R
GPS Attribute Information
A=A T —5H R/W Ip
GPSVersionID binary R
GPSLatitudeRef string R
GPSLatitude fraction R
GPSLongitudeRef string R
GPSLongitude fraction R
GPSAltitudeRef binary R
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GPSAltitude fraction R
GPSTimeStamp fraction R
GPSSatellites string R
GPSStatus string R
GPSMeasureMode string R
GPSDOP fraction R
GPSSpeedRef string R
GPSSpeed fraction R
GPSTrackRef string R
GPSTrack fraction R
GPSImgDirectionRef string R
GPSImgDirection fraction R
GPSMapDatum string R
GPSDestLatitudeRef string R
GPSDestLatitude fraction R
GPSDestLongitudeRef string R
GPSDestLongitude fraction R
GPSBearingRef string R
GPSBearing fraction R
GPSDestDistanceRef string R
GPSDestDistance fraction R
GPSProcessingMethod binary R
GPSArealInformation binary R
GPSDateStamp string R
GPSDifferential number R
eroperability IFD Attribute Information
FrT 7 s R/W %=
InteroperabilityIndex string R
InteroperabilityVersion binary R
RelatedImageWidth number R
RelatedImageHeight number R

2354. AVTHORTHER

N T I CERINS T SR BN LT FVARET BT ET, 47 F — S5 BT b TEE T,

2355. AVRBIVAAIYR

jpeg.ifd#each () {block?}

ZDIFD NIZEFRSILCNWAH T T — R e BRI AT L —H 2K L FT,
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23.6. jpeg.tag 735&

236.1. HWE

BT T =ZONEERTITATT,

2362. AVARBURADER

ipeq.ifd ZFAD T RT A LLTHRALET,

236.3. AVRAVARTO/INT4

A=Y T —&7 R/W N

id number R |#71ID

name string R BT 5% A CIRLET,

symbol symbol R BT 8w IR NVRITCIR L ET,

type number R T —5

value any R K7 DAE

ifd jpeg.ifd R 2T MO IFD ~DRA L Z |2 TODIGE ., %
DEREZRLET, TOMOT —FHDLEIT nil
ZIRLET,

23.7. image 95 ADYLE
2371, ADARBURAIYR

image#jpegread (stream:stream:r) :reduce

FREDAN — L5 JPEG 74—~y DT —HEFEHAIAILT image A AZ AT — & RHLE

o

image#jpegwrite (stream:stream:w) : reduce

image A AZ L ADT —4% JPEG 74—~y MIL TR EDAN — A EEALET,

129




GuraS4735J)77L2 A

24. markdown E>a—JL
24.1. &

markdown 3C# (http://daringfireball.net/projects/imarkdown/) TiliR S 7ZR 2 A M fiftfr45EY =
— )L, T AI20E import B E# > T markdown BV 22—V 7 7 AV E AL R—RLE T,

24.2. YT

AV Tk

import (markdown)

markdown.document ('hoge.md') .render html ('hoge.html"')

24.3. EDa— LR

markdown EYa2— /UFIAZV I NEXDEY 2— /L7 74 /L markdown.gura &34 FUVERDEY 2—/L7
71V markdown.gurd CHE SN E S, RIUA BTOTY 22— VIMEIE LI AIZAZV I NERDEY 22— /L7
TANVPEIL TAAR—=RINDHD T, import ZEITTHEHDIT markdown.gura Z A AR—kL, ZIH5
markdown.gurd Z1 > 7 R—RLE 7,

markdown.gura (Z1%, HTML 728 ~DZEH 5 iEN Gk S TOET,

24.4. ®2 21— )LEA%#

markdown.setpresenter () :void {block}
help () PBREZMEATZLEICFEITTDFRTUEZ block TREKLET,
Ty T A—=2DEAUL | title:string:nil, doc:markdown.document:nil| T, title
IZH ARV LFF, doc (2~ B Gk LTZ markdown JERDRF 2 A NN LT/ RE2E AT
markdown .document AV AZLANANET, ANV title IZIX nil BADES, ~L
TN E | doc 1T nil BAAVET,

24.5. markdown.document 77X
2451, AVRAVADMER

markdown.document (stream?:stream:r) {block?}
51 stream TRENAHAN —L0D markdown LIEDTFXANEFHEARY | AT UT-AE RAE S ATE
markdown.document A AF U A%HIRLET, 5lE stream ZEHEMWLIZGE . NENZED
markdown.document A2 AFZ L A& LET,

2452, AVRAVRTONT4

A=A b T —2%l R/W A
root markdown.item R
refs iterator R
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2453. ADARBURAA)YR

markdown.document#parse (str:string) :void
CFHD markdown SHEDTF AR HEA Y | BIFED markdown . document A2 AX L ADNEIT
fEHT LT R A B IL £,

markdown.document#read (stream:stream:r) :void
5l # stream T/RENDB ALY — A5 markdown XIEDTHFAREZFHEALEY BHIED
markdown .document A2 A ZADONEIIEMT UT-FE 2B ET,

markdown.document#render html (out?:stream:w)
N%&EZ HTML 74—~ MIL T, 5l# out T/RTAN —AIZHLET, 51#k out 2 M+ DL, FiR
ZTFHNTIRLET,

markdown.document#render_rtf(out?:stream:w)
WA % RTF 74—~y MIL T, 54 out T/RT AN —AIZHDLET, 515 out ZEMET DL, FERE
SCFEHITIRLET,

markdown.document#render console()

NERAEZ ) — VI L ET,
24.6. markdown.item 95X

246.1. FTATLZAT

HAT Wt

root

hl

h2

h3
h4

h5
hé

P

blockquote

em

strong

codeblock

ol

ul

1i

line
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a
img
text
code
entity
tag
hr
br
referee
2462. AVRAVRTONTA
TaNT F—4&% | RIW B!
type symbol R | #A7V AL
text string R
children | iterator R | 7#3FE % markdown.item M TETATL—F
url string R
title string R
attrs string R
246.3. AVRBAVAAIYR
markdown.item#print () :void

AL AB L ADNEEFRLET, FEBLZFOLGEIITNOL BRI RLET,
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25. math E2a—)L
25.1. #1=

BF A O -V 2 — VT, flAIABEY 2— VDT, AR — e LR TR AT 52803C
%\ijﬂo

25.2. BT

AV Tk

25.3. E2 21— )LEA%

math.abs (num) :map

AR R L ET,

math.acos (num) :map: [deg]
T—7ah A EFE L, AEETYT AETKELES, TRIE 2—h:deg ZDlF 5L, degree flH THER
ZIRLUET,

math.arg (num) :map: [deqg]
num DEZBBOLE MEEICBITARMAZT T ETELET, ThIE 22—k :deg ZDOF5E,
degree fE Tt RAKLET,

math.asin (num) :map: [deg]
T—IYAEFRE L, MEETUT AETIRLET, 7 a—bh:deg 225 &, degree fHTHER%
WLET,

math.atan (num) :map: [deg]
TR N R L, EE TV T U AECIRLET, TRIE 2 —h:degZDifHE, degree fili Thl
R LUET,

math.atan2 (numl, num?2) :map: [deqg]
numl / num2 OEIZK T T —7F VMt B L, AEEZTUTAETIRLET, num2 28 0 D&
EOMEIE, numl NIEDEE /2, ADEE —n/2 1720 E T, 7RI 2—F:deg 22T 5&, degree fi
THEREZIRLET,

math.bezier (nums []+:number)

B2 BV il s DWW e~ = iR O B IR L £,

math.ceil (num) :map

INEURLL T — Wz G0 B 7 i IR L £,

math.conj (num) :map
AR EE KL ET,
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math.cos (num) :map: [deg]
YA EHRLET, FBETAHEDORNIZTO T T, ThIE 2—h:deg 2D 5L, AE%
degree i CIEETEET,

math.cosh (num) :map

NANRR) 3P A dt B LET ABET DA EORAMITTVT T,

math.covariance (a:iterator, b:iterator)

ZODATL—ZEF MO BUEEFRELET,

math.cross product(al]l, b[])

AEEFITHLET,

math.diff (expr:expr, var:symbol) :map
expr DEUFORNORDEE, var ZEBELT AR ZATO fE R % expr AV AZ A TIRL
E®

math.dot product(al], b[])
NFEZFIRLET,
math.exp (num) :map

JEDS e ONERMATIRLET,

math.fft (seq[])
t.b.d

math.floor (num) :map

IINEURLL T — ALz Y0 Tl e 2R L £,

math.imag (num) :map

num PERBOLE | B ZRUES, ZLSO5E 0 ZIRLET,

math.integral ()
t.b.d

math.least square(x:iterator, y:iterator, dim:number => 1, var:symbol => ’x)
HGxbile x, v INTKL, /b ZRIEICEDIERAEZHAEL, 20 E AR -7 function /A
B AEERLET , A AR ADL R £ ELIZEE MO UBRIILL F I Tm £9,

f (x:number) :map

5148 dim THELKORBEFEELET, 7 74V CIE— kKL EEI TV ET,
B3 var 1%, AT 5 function AV AZ L ADF|EDL RNV EFRELET, T 74N x TY,

math.log (num) :map
JEAS e O log fEAFHARLET,
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math.loglO (num) :map
JE2S 10 @ log fEAFHHELET,

math.norm(num) :map

IV BEFRLET,

math.optimize (expr:expr) :map

expr BEFORNGRDEE | T —~y Mt LR R % expr AV AZ U ATIRLET,

math.real (num) :map

num NEREDOLE FZHR T2 IRLET, TN OEE num ZDHLOEIRLET,

math.sin (num) :map: [deg]
AL HHRLET, BBETOAEDOHENMNIITY T T, TR 2a—h:deg #0150 E, AES
degree fECIEETEET,

math.sinh (num) :map

NAPNRY I YA B B LET ARET DA E DRI VT T,

math.sgrt (num) :map

VIR HELET,

math.tan (num) :map: [deg]
Ao N ELET, FRETHAAEDOHENIITY T T, ThIE a—h:deg Z21T5L, AE%
degree fE CHEETEET,

math.tanh (num) :map

AR 2P = Mert B LET, FRET DA EOBIIT VT T,
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26. midi E>a—JL
26.1. =&

MIDI &AL T Ra L0, MIDL 7 7 AV ORi A EEZEATHIEY 22—/ T, #5E%2 MML
TR DZENTEET, MM DITT import BBZEM>Tmidi £V 2— AT 7 AV EAR—RLET,

26.2. YT

26.2.1. MIDI 77/ I EHZAHAATES

A7V T

import (midi)
midi.port () .play('Caccini avemaria.mid')

262.2. MML%E®EZE

A7V T

import (midi)
midi.port () .mml ('CDEFGAB~C"')

26.2.3. MML »5 MIDI 7/ ILEERK

A7V Tk

import (midi)

seq = midi.sequence ()
seq.mml ('CDEFGAB~C")
seqg.write('simple.mid"')

26.3. E>a—)L7A/T+«

A=Y vars 7 —5 A R/W Wi

programs midi.program[] | R/'W

26.4. mml1.event 95X
264.1. AVARBUADERK

264.2. AVRAVRATOINT4

Tus7q | F—4% | RIW i
type symbol

timestamp | number

status number

name string

symbol symbol

i=siii=cl} ==} =i [~ [} =¥

args string
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26.5. mml.track 95X

2651. AVARBUADER

265.2. AVRAVARTONT4

TRT A F—zm | RIW it A

events iterator R o ZNICIBIIENT- midi . event A AF L AZBEHF|IZE O
ATV —2E R L ET

2653. AVARBUAAIYR

midi.track#seek (offset:number, origin?:symbol) :reduce

’F I NDAX RO ANLEEZBEIL F7,

midi.track#tell ()
NI I NDAX IO EZ R LET,

midi.track#erase (n?:number) : reduce

77 NODFRTE DN 2 DA XM HIBRLET,

midi.track#mml (str:string, max velocity?:number) :map:reduce

MML 5% /3—AL T track ([ZBIMLET,

midi.track#note off (channel:number, note:number,
velocity:number, deltaTime?:number) :map:reduce

MIDI F LA~k "Note Off" 7y 7IZiBIMLES,

midi.track#note on(channel:number, note:number,
velocity:number, deltaTime?:number) :map:reduce

MIDI F+v /LA~ k "Note On" #h7 o7 IZIBILET,

midi.track#poly pressure (channel:number, note:number,
value:number, deltaTime?:number) :map:reduce

MIDI F¥% LAk "Poly Pressure" Zh7v7ITiBIILET,

midi.track#control change(channel:number, controller,

value:number, deltaTime?:number) :map:reduce

MIDI 5+ /LA Xk "Control Change" % ~7ZIZiBIMLE T,

midi.track#program change (channel:number,
program, deltaTime?:number) :map:reduce

MIDI /L A~Xk "Program Change" Zh7vZ7(EBMMLET,

midi.track#channel pressure (channel:number,

pressure:number, deltaTime?:number) :map:reduce
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MIDI F+ /v Ak "Channel Pressure" Zh7>Z1ZBMLET,

midi.track#pitch bend(channel:number,
value:number, deltaTime?:number) :map:reduce

MIDI F+ LAk "Pitch Bend" Zr7oZIZBIILET,

midi.track#sequence number (number :number, deltaTime?:number) :map:reduce

MIDI A% A~k "Sequence Number" Z#h7 7 EBMLET,

midi.track#text event (text:string, deltaTime?:number) :map:reduce

MIDI 2% A~k "Text Event" 7y Z7IZiBIMLET,

midi.track#copyright notice(text:string, deltaTime?:number) :map:reduce

MIDI A% A~X>k "Copyright Notice" % hr7vZIZBIMLET,

midi.track#sequence or track name(text:string, deltaTime?:number) :map:reduce

MIDI A% A<k "Sequence/Track Name" Z ;7o ZIZBILET,

midi.track#instrument name (text:string, deltaTime?:number) :map:reduce

MIDI A% Ak "Instrument Name" Zr 7o ZIZBIMLUET,

midi.track#lyric text (text:string, deltaTime?:number) :map:reduce

MIDI A% A~k "Lyric Text" #h7vZIZBIMLET,

midi.track#marker text (text:string, deltaTime?:number) :map:reduce

MIDI A% A "Marker Text" Zr7oZIZBIMLET,

midi.track#cue point (text:string, deltaTime?:number) :map:reduce

MIDI 2% A~k "Cue Point" Zr7o7IZBMMLE T,

midi.track#midi channel prefix assignment (channel:number,
deltaTime? :number) :map:reduce

MIDI A% Ak "Channel Prefix Assignment" Zr7vZ7IBMMLET,

midi.track#end of track(deltaTime?:number) :map:reduce

MIDI AZ Ak " 2Ty 2 B ET,

midi.track#tempo setting (mpgn:number, deltaTime?:number) :map:reduce

MIDI A% A~k "Tempo Setting" Zr7vZ7IZBEMLET,

midi.track#smpte offset (hour:number, minute:number, second:number,
frame:number, subFrame:number, deltaTime?:number) :map:reduce

MIDI 2% A~k "SMPTE Offset" &~ 2ZIZBINLET,

midi.track#time signature(numerator:number, denominator:number,

metronome:number, cnt32nd:number, deltaTime?:number) :map:reduce
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MIDI A% Ak "Time Signature" % ~7>Z|ZBMMLET,

midi.track#key signature (key:number,

scale:number, deltaTime?:number) :map:reduce

MIDI A% A~ "Key Signature" Zhr77IZEBILET,

midi.track#sequencer specific event (binary:binary,
deltaTime? :number) :map:reduce

MIDI A% A~X b "Sequencer Specific Event" Zr7v 7| BMLET,
26.6. mml.sequence 735X
266.1. AVREIVADERK

266.2. AVRAVRATO/INT4

A=2avr T —&% | RIW A B

format number R/W

tracks iterator R | ¥—Z7 U AND midi.track AV AFAZERITKR DT
—HEIRLET

events iterator R

division | number R/W

2663, AVRRIVAAIYR

midi.sequence#read (stream:stream:r) :map:reduce

AR —LINHAS A —R MIDI 7 7 A Vo fii A £,

midi.sequence#write (stream:stream:w) :map:reduce

=l ADNEEREREARN) — I ZAZ 2 —R MIDI 77 AV cEEHLET,

midi.sequence#play (port:midi.port,
speed?:number, repeat:number:nil => 1) :[background,player]

FEED MIDI AR—h T — L AONBETEZRLET,

midi.sequence#track (index:number) :map {block?}
AT IATRRESNIZ track AV AX AN sequence (ZHAGAITENEIRLET, FFAELRWGES
(3. BTLLA AZ 2B R L TRUE T, 2O, T TIXHDONT v DAL T I 2B ER T Ie AT 7 Al
DEIBHNTNDE G, PO track AV AX L ABEMLET,

midi.sequence#mml (str:string, max velocity?:number) :reduce

MML L F-51%/3—AL T sequence (\ZEMLUET,

midi.sequence#readmml (stream:stream, max velocity?:number) :reduce

AR — L5 MML SC7H % Ri A iA A T/3—AL, sequence (ZIBINLET,
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26.7. midi.portinfo 73X
26.7.1. AVRAVADER

26.7.2. AVRRAVARTONT4

Fwzq | 758 | RW Byl
R/W

26.73. ADRAVAAYYR
26.8. midi.port ¥35X

268.1. AVRAVADER
2682. AVARBVAAIYR

midi.port#send (msg+:number) :map:reduce

MIDI AR Ay —Z R —MIEELE T,

midi.port#play (sequence:midi.sequence, speed?:number,

repeat:number:nil => 1) :map: [background,player]

midi.port#mml (str:string, max velocity?:number) : [background, player]

MML SCF5 % 8 — AL THE7= MIDI F4 /A _y MR —MIEELET,

midi.port#readmml (stream:stream, max velocity?:number) : [background,player]

AR — 2735 MML LA E R A AT/ —AL TSz MIDL F Y RV AU bR —MIEELE T,

midi.port#note off (channel:number, note:number, velocity:number):map:reduce

MIDI F LAk "Note Off" 2R —MIEEFLET,

midi.port#note on(channel:number, note:number, velocity:number):map:reduce

MIDI F+ /L Ak "Note On" ZR—NMIEELET,

midi.port#poly pressure(channel:number, note:number, value:number) :map:reduce

MIDI F¥ /LA "Poly Pressure" ZHR—MIEELET,

midi.port#control change (channel:number,
controller:number, value:number) :map:reduce

MIDI F¥ LA~k "Control Change" ZAR—MIEFLET,

midi.port#program change (channel:number, program:number) :map:reduce

MIDI 5+ LAk "Program Change" %R —MIEELET,
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midi.port#channel pressure (channel:number, pressure:number) :map:reduce

MIDI F ¥ /LA Xk "Channel Pressure" ZAR—NMNIEELET,

midi.port#pitch bend(channel:number, value:number) :map:reduce

MIDI F+ /LA Xk "Pitch Bend" ZAR—MIE{ELET,
26.9. midi.player ¥35R&
269.1. ALRAVADER

269.2. AVRAVARTONT4

Fus74 | F—4#8 | RW Gl
speed number R/W

count number R

repeat number R

progress number R

26.93. AVARBUAAIYR

26.10. midi.controller 75X
26.10.1. A REVADER

26.10.2. ¥5RT0/\T4

A=V AP 7 —& Al R/W it B

midi.controller | RIW

26.10.3. AVRAVATO/INT4

TaRT 4 5 —z# R/W B

R/W

26.10.4. A2 RBARA) YR
26.11. midi.program 73X
26.11.1. /12 RAVADER

26.11.2. 95RT0/T4

a7y | F—gm | RW Bl

midi.program | R/W
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26.11.3. A1 RAVRATANT4

TaRT 4 7 —4 Al R/W A
R/W

26.11.4. A2V ARBZUAA) YR
26.12. midi.soundfont 95X
26.12.1. AVARBADAER

26.12.2. AVRBAVATE/INTA

PA=2a V¥ F—58 | RIW B!
R/W

26.12.3. AVREVAAYYE

midi.soundfont#synthesizer (preset:number, bank:number, key:number,

velocity:number) :map {block?}

26.13. midi.synthesizer 95X

26.13.1. ARV ADAER

26.13.2. AVARBUAAIYR

26.14. MML &

HFILA, B, C, D, E, F,G OXFTRLET, BELTORIC # 2T + 20005 Eb0n0Ed, S
LFDORIT - ZOTDHEEE FTR0ET,

FROBIHIEE DI DERESERETHIENTEET, &, "ca" IR EHFEERLET,

FESHMEOH%ICR Y NEBE DI D8 M SRR ET, 72820E, "ca. " IZROAH RN S/ EERLE
R

FRORIZREULWE, T 74NV RDORESITRVET, ZORSIE, #IHHERHIN 3 EFFCR0ETR LA
R —ZTTIANVMNREELTHIENTEET, "L8" LT 74NV RE NS EFFICLET,

TR DORESIEEDHIC, Ho=ITHNT 0705 8 FTOMEZ LR 5L, ERICE 2R+ 57 — M %2
FRETEET, Imex X, "ca, 1" IS EFTTARARFITEDRED 1/8 |2V ET, ZiuiAZ v 1 —h
ERBTHEXIFEDNET, 7 —MEHZRELRNWEXIX 8 IRV ET D, Qn CTOT 74NV MEZETE T 5
TZENTEET,

REFITA N —4 R TRUk LT, BESEEOFEEEHEFRT T, BRSERELRWGE SIS —4 1,
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THRELIET 74V REIZRDET,

HREXTORNIGE S ~ 225304 —TRN—2600, ity  EDTHE—DTFNR0ET, /4 —7
AR BT N5 AR NGO S AL DEERTET DK Li% ZOF I H =T REXEHZDE
FHZX L CORENTT,

PIEDA I 2 —T % F XRTEBRLEWGAITA N —% < BEW > 2FEWET, A—% < THIH—
Tw BT > TRFET, AU —F ol TA A —T DLV EBETRETHIEL TEET, A 77—
T YL 1 05 9 FTOEMME T, FIHHERAIT 4 12720 F9,

MEZGERTHEXT, FEHEILEZan B 5 THORTET, WA BEHFCTRIVOMEBEEZBLTHEIT
"C4:E4:G4" LLFET,

BEOEFEFEINCLL o TRIEEEZ T ET DL, FEIMN OFFFOR 7R AZ ORI E T, 72
EZ X, "(CDE) 4" LREIR T AL ZHUXRRO BEN U F 1 ORI/ F T, RO R EFEICT 5L,
E&EEE2 - FBLUDDIENTEET, WHEH TRIYOMBELZELTHAR "(C:E:6) 4" LR T&E
R

HEE & " part) n" DINTT TN TLLKDERDIR LIV ET, part 130T EFS], n 130T
FIETT, n ZEMKTDHE 2 BEOIKLET, 7T77 Y DORNEE " part| last] n' DIDIZFLRTHE, | D
BRI T DMK L CIRERSNE Y A, 72821F "[CDE | FG]3" 12 CDEFGCDEFGCDE %7#
ZLET, HEHHIO IO LA TR T 2288 TEET,

BRI LA SR 5 A1 « ZEVET, AILEROB/EIN TR AT DL, DRITTEESSAZ TN
HeUICHBELE T, FENELRDGEAIT, AT —ORBUTLDET N, BETPR—rEnTnEtA,
Ry T4 EHRET DI Ve R LET, ni 0705 127 ETOHYE T,

BOAEET DI enlitiBLET, nlZGM B CTEDOLN-EOEFNH 1Z251W2bD T, 0225 127
FCOKEITRVET, 720X 7T RET 084 0, 7o~y N 56 2R EL £,
LOELMTCIRETDIIELTE, TOHAIL @ {name) DI RLET, FOOLFTIELTRE TED
HOELLFIZEEDET,

n | 54 n | 564

0 | acoustic piano 32 | acoustic bass

1 bright piano 33 electric bass finger
2 | electric_grand piano 34 | electric bass pick
3 honky tonk piano 35 fretless bass

4 | electric piano 36 | slap bass 1

5 | electric piano 2 37 | slap bass 2

6 harpsichord 38 synth bass 1

7 clavi 39 synth bass 2

8 celesta 40 violin

9 glockenspiel 41 viola

10 | musical box 49 cello

11 | vibraphone 43 double bass

12 | marimba 44 tremolo strings
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13 | xylophone 45 pizzicato strings
14 | tubular bell 46 orchestral harp
15 | dulcimer 47 timpani

16 | drawbar organ 48 | string ensemble 1
17 | percussive organ 49 | string ensemble 2
18 | rock organ 50 synth strings 1
19 | church organ 51 synth strings 2
20 | reed organ 52 voice aahs

21 | accordion 53 voice oohs

9292 | harmonica 54 synth voice

23 | tango_accordion 55 orchestra hit
24 | acoustic _guitar nylon 56 | trumpet

25 | acoustic guitar steel 57 trombone

26 | electric guitar jazz 58 tuba

27 | electric guitar clean 59 | muted trumpet
28 | electric guitar muted 60 | french horn

29 | overdriven guitar 61 brass section
30 | distortion guitar 62 synth brass 1
31 | guitar harmonics 63 | synth brass 2

n | 54 n | H&4

64 | soprano_sax 96 fx 1 rain

65 | alto_sax 97 fx 2 soundtrack
66 | tenor sax 98 fx 3 crystal

67 | baritone sax 99 fx 4 atmosphere
68 | oboe 100 | £x 5 brightness
69 | english horn 101 | £x_6_goblins

70 | bassoon 102 | £x 7 echoes

71 | clarinet 103 | £x 8 sci fi

72 | piccolo 104 | sitar

73 | flute 105 | banjo

74 | recorder 106 | shamisen

75 | pan_flute 107 | koto

76 | blown bottle 108 | kalimba

77 | shakuhachi 109 | bagpipe

78 | whistle 110 | fiddle

79 | ocarina 111 | shanai

80 | lead 1 square 112 | tinkle bell
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81 | lead 2 sawtooth 113 | agogo

82 | lead 3 calliope 114 | steel drums

83 | lead 4 chiff 115 | woodblock

84 | lead 5 charang 116 | taiko drum

85 | lead 6 voice 117 | melodic_ tom

86 | lead 7 fifths 118 | synth drum

87 | lead 8 bass lead 119 | reverse cymbal
88 | pad 1 fantasia 120 | guitar fret noise
89 | pad 2 warm 121 | breath noise
90 | pad 3 polysynth 122 | seashore

91 | pad 4 choir 123 | bird tweet

92 | pad 5 bowed 124 | telephone ring
93 | pad 6 metallic 125 | helicopter

94 | pad 7 halo 126 | applause

95 | pad 8 sweep 127 | gunshot

FURREIZA SN —& Tn TITOWET, nlT 1 SMICEET AU HFHF O T,
TALARNT /) THREVES, Tayrar Nt /« b *x/ FTORIIRDET,
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27. modbuild E>a—JL
27.1. =

NAFVED 22— VEE LV RT B2 DEY 22—V TF, T 21203 import BIEZE > Tmodbuile EY
22— VI A NEALR—NUET,

27.2. YT

LLF 1% module-hoge.cpp 7°5 hoge.gurd ZE /LR 5277 ROF] T,

A7V
import (modbuild)
builder = modbuild.Builder ()
builder.build('hoge', ['module-hoge.cpp'l)
27.3. modbuild.Builder 25X
27.4. AV ARRRTOINT 4
TaRT 4 F—&% | RIW B!
cflags string RIW | oo "ATF4 g
incDirs list RIW | A2 IN—RT7ANDT 4L K
ldflags list RIW | VAT ar
precompile string R/W | Precompile 72V —A77A/L 4
progressFlag | Boolean R/IW | true DX, L AN H DT 7 AN HFRLET
hint string R/W | ELRICRIEL /2L &R T DR LTS

27.5. AVARRZVAAI YR

modbuild.Builder#build(target:string, srcs[]:string)
NAFVEY 2—VEEILRLET,
target ([CH 74w ARV 2— L7 7 AN R ELET, BE#EETOEY 22—/ THD
Be . TAVI NI BB DI AL R ELET,
srcs XTIV B — AT 7 AV EVANCIREL ET, VAN ORAIDT 7 AN T 22—V DAL
TrANELTHIRNET,
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28. modgen EVa—)L
28.1. ®IZE

NRAFVED 2= 1D C++/—Aa—REE NV RHAZV T O OB ERR L £,
28.2. fELVA

ZDFY 22— Fa~ o RTA DB EITENE T, 728213 AFVET 22—/ hoge ODORHEVEDL A
LR OISz gura A2 —7VE—%FATLET,

S gura —-i modgen hoge
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29. msico EVa—IJL
29.1. &

A A=V T —H% Microsoft 7AAL 77 ANDT —<v Tt rBEEXTHEY 2— /L TT, EHTDHITIT
import B¥AEMH>Cmsico B a— LT 7 A NEALR—FLET,

TAAL T 7 AT E T ARXD RIRDEI DA A=V HAEHHL TOVET A, msico EVa—/LD content 7
TALMIE | NS A A=V G LT BT A A=V 2B I T2 228 TEET,

EVa2—/LOFEEEITLIT O URL OftiRIcESEE T,

http://msdn.microsoft.com/en-us/library/ms997538.aspx

29.2. YT
ATV

import (msico)

import (png)

msico.content () {|ct|
ct.addimage(['iconl.png', 'iconZ2.png'])
ct.write('hoge.ico'")

}

29.3. AM)—LDFZHEE

image PIEUCHRELIZARN — 2L FOWT DD FRIFICHEE T DL, ik ICO A A—T T —X LFHaL
THEAIAI, image A AZ L AEAERLET,

® XN — LD T 47 A lico BONTND (R/INSCFOXAINIE/L)

image#write AVYRTHELILAN —AMNLL FOEMIZAE BT 5L, ICO A A—V T —25 I ILET,
® AN —ADFHIFITY T 47 A ico BONTNDS R/NCFEORBIEARL)

29.4. msico.content #52R

294.1. HWE

ICO 77 AMIBEEDAA—T T —FEIEINTEL T 4 — <y NMeD T, H—0 image AV AF U ATIET77A
IVERDT — A EEA T A2 LN TEEY A, msico.content ZT7A%fEHE  BEOAA—TFT —F%
K BRI AN TEAINNTRVET,

2042, AVARBUADER

msico.content (stream?:stream:r, format:symbol => “rgba) {block?}
msico AV AX L ALK LET, 518 stream 2R E T HE, TDAN—205 ICO 77 AN DT
— B h it IABET, BIEL format 1L, WENZRFF T2 image AV AFLADT +—< v MefgELE
R
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2943. ADARBURAA)YR

msico.content#addimage (image:image) :map: reduce

msico AV AR AIIA A= T —ZZBINLET,

msico.content#write (stream:stream:w) :reduce

msico AV AX L ADNEZ ICO 77 ANER TAN — ATEZIAALET,
29.5. image 97 AMDYLE
295.1. ADARBURAAIYR

image#msicoread (stream:stream:r) : reduce
ICO 77 ANIE TAN — L %5t A I, image A AX L ABBILE T, BEOAA—UPFEETD
BaE, Al DAA =V h Gt A B ET,

image#msicowrite (stream:stream:w) : reduce
image AV AX L ADNE%E ICO 77 ANTEXN TAN — AIEZIAZE T, ZOA/ YR T, HEDOA A
—VhEETe ICO 77 A MIMER CEEH A,
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30. mswin EVa—JL
30.1. ©E

Microsoft Windows CTHEHESILAMEREZ O T 2— /LT, T 512% import BIE A>T mswin
EFa— VT AN A R—UET,
Windows COM A H—7 2—A~DT 7L AL LY AN EENATREIZ/R0 E 9,

30.2. T

AV Tk

import (mswin)
mswin.ole ('Excel.Application') {lappl

app.Visible = 1

wb = app.Workbooks.Add ()

ws = wb.WorkSheets (1)

ws.Range ('Al:D1'") ::Value = ['First', 'Second', 'Third', 'Fourth']
}

30.3. mswin.ole 95X
3031 AVREVAMER

mswin.ole (progid:string) :map: [connect,no_const]
57 D ProgID IZkfix 3% COM H— &AL, D COM W —/S~DA LA —T 2 — R A L AH A
AV yRELTHA TZmswin.ole A AZ L AZIRLET, TRIE 22—k :connect ZEETDHE, T TIC
F1ET % COM P — N~ AT ET
7 7 4/VE T, Typelnfo FIZEFMENHHEE ZIH%E mswin.ole AV AF L AT /RT LT
LVZHFETH, TRE2—hF :no const ZDIJ5HLZDUEEEEET,

30.4. mswin.regkey 75R
3041 #E

Windows DL AN ZH T ATT,
3042, TEREFHAAVAZIVRA

EYV 2=/ mswin IZIE, LYAN O — e —%2Z2 T 5 regkey BIDAL AL ZRLLTFDISIZHOHNT
DERIITOET,

mswin.HKEY CLASSES ROOT
mswin.HKEY CURRENT CONFIG
mswin.HKEY CURRENT USER
mswin.HKEY LOCAL MACHINE
mswin.HKEY USERS

mswin.HKEY PERFORMANCE DATA
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mswin.HKEY DYN DATA

3043, AVRBURAAJYR

mswin.regkey#createkey (subkey:string,
option?:number, samDesired?:number):map {block?}
Y7 HF =% L ET, subkey IZF—DARTEIEELE T,
option [ZIZLL FOWT N OMEEFRELET,

mswin.REG OPTION NON VOLATILE
mswin.REG OPTION VOLATILE
® mswin.REG OPTION BACKUP RESTORE

samDesired IZIZLL FOEBFX 2T 4T/ AR AT EZ GO T-EAIEELET,

mswin.KEY CREATE LINK
mswin.KEY CREATE SUB KEY
mswin.KEY ENUMERATE SUB KEYS
mswin.KEY EXECUTE

mswin.KEY NOTIFY
mswin.KEY QUERY VALUE
mswin.KEY SET VALUE
mswin.KEY ALL ACCESS
mswin.KEY READ

mswin.KEY WRITE

mswin.regkey#deletekey (subkey:string) :map:void

FEEDF— subkey ZFHIFRLET,

mswin.regkey#deletevalue (valueName:string) :map:void

HEDME valueName ZHIFRLET,

mswin.regkey#enumkey (samDesired?:number) : [openkey] {block?}

T3 NVIOEETIE, VT =L D —EEEDIATL —ZEERLE9, ZDEE, samDesired DOfElE

HEWRERbEE A,

T7hE =—hR:openkey ZDF AL, 7 X —%A4—7 L, ZOF—IZxfI6T D mswin. regkey A A
B REGHAT L —RIR0ET, TOLE samDesired 34— F5F%—IZxf 5 X207 4T

TATAZEIZIDET,

mswin.regkey#enumvalue ()

LYAN N OAHTIO— B E /AT L — 2 AR LET,

mswin.regkey#openkey (subkey:string, samDesired?:number) :map {block?}

T ¥—subkey A4 —7 L LFET, samDesired (T4 —7 T HX kT DX 2IT 4TV BATA
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JHETT,

mswin.regkey#queryvalue (valueName?:string) :map

LIOAN = N OF — 25 TELET, valueName (VU AN NIOARTEZISEL CEITTAE. T
—HANEPIENET, FBEDLHIDOL AN = NN WG A1 T =T — |20 F9,

mswin.regkey#setvalue (valueName:string,

data:nomap) :map
LUAN 2 N DT —2 %R ELET, valueName [ZL P AN N DOAHI, data ITiRETDHT —H
T

30.5. COM [ZDL\T
305.1. COM H—/\~DiEkk

COM I3 Microsoft 3R LI-T F U r—ar AR —7 2—ADAEETT, Microsoft Word <° Excel,

‘a—O

Internet Explorer 73 COM Z V74 —RLTEY, 2o T 7V r—ar OiifEE 3 X TOOMNEbar e —L
TAHZENTEET, ZDIH7% COM ZAERITHRAEL QBT 77— a2 DLL % COM $—/NEREONE

mswin.ole T mswin.ole AV AX L AEERTHE FRE LT COM Hr— "~DHkia L L. COM
— RPRET DAY O R T 4 BN ERR L £9,

LLUF 1% Microsoft Excel Z#2#Eh L, BEFDO7 7 A VA —T7 354 TT,

ora
import (mswin)
mswin.ole ('Excel.Application') {|app]l
app.Visible =1

app.Workbooks.Open (path.absname ('hoge.x1s"))
}

LL R Microsoft Word ZiEEh L, BEAF D7 7 ANV a4 —7 3561 TT,

ATk
import (mswin)
mswin.ole ('Word.Application') {|app|
app.Visible =1

}

app.Documents.Open (path.absname ('hoge.doc'))

305.2. FO/NToDOEEG

mswin.ole AV AF LV ATTRT 445 A NELTEHTHE, OLE 77 A OBESEITWET, ZD&
T NEOTZLL FOICERHLET, (1 2012/06 HAE, VAMIITRIGL TOERA)

OLE %! ATV F RO At B
VT _Ull number 1 A NGB Uk
VT_I2 number 0 IS NG XS
VT_l4 number 4 NA NG BT B
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VT _R4 number 4 /A MBI R A

VT _RS8 number 8 A MNFEh/ N R S

VT_BOOL boolean 7 —UTUE, 0 DEX false, TS E true IZLET,
VT _DATE datetime Wi, XA —r L TR— VA A DR ELET
VT_BSTR string pa2dl

VT _DISPATCH | mswin.ole OLE T A&/ \yF ¥

VT_DECIMAL (RxFIE)

VT_ERROR ESSI)

VT_CY ESSIny;

VT_UNKNOWN (R*IE)

VT_VARIANT (R&FIE)

COM ~DT 7 AL, 737 44 2%t % DisplD Z+57E L T, DISPATCH_PROPERTYGET #%47L

TWET,
3053. JONTADHETE

mswin.ole AV AFLATTA/NT AL H A NZUTEBDIZK L TR AEZTHE, OLE a5 1O EE
ITWET, 20X EOMEZLL T OIHITEBLET,

A7V T ROEY OLE 7! =B
number CEHE) | VT_I4 4 AN EAT &R
number (F4f#) | VT_R8 8 /A NF B/ INIUS S il
string VT_BSTR pavil
boolean VT_BOOL 7T —UTME, true DEX -1, false DEXQZHRELET
list VT_ARRAY Y]
mswin.ole VT_DISPATCH | OLE 7 1A/ 3y T ¥
datetime VT _DATE W, SA LY — MU E A A Z O ER RS £

COM ~DT7 7 AL, 70T 4412545 DisplD %457 LT, DISPATCH_PROPERTYPUT %#%1TL

TWET,
3054. AYYFDELT

mswin.ole AV AKX ADAL N E B HIANOE TR 5L, BIEUANDEELZ OLE #A 7 1248 #1LTH»
5 OLE Ay RZFEITLET, FITLIEERGONIEEZ AV T ORI ZE L | FlEE L GRUET,

COM ~OT7 7 v AL, AV vy R4S+ % DisplD % #5 & L T (DISPATCH_METHOD |
DISPATCH_PROPERTYGET) #Z#E4TLC\£7,
3055, ATL—RDERK
AT L —EE R TS Zmswin. ole AV AZ L AHFRELIZEE WAL TS OLE 47 Y=/ 3 A
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TL—Z XL TR, #8747 L —2 2 AR L ET, UL TFIE, Excel V—207 v/ HDOETHOT—I 3 —
MM EFRTHH1TT,

ATV 7k

import (mswin)
mswin.ole ('Excel.Application') {|app]l
app.Visible = 1
wb = app.Workbooks.Open (path.absname ('hoge.x1lsx"'))
for (ws in wb.WorkSheets) {
println (ws.Name)
}
}

COM ~D7 7RI, DispID (Z DISPID_NEWENUM %f5EL T DISPATCH_METHOD %547 C\ &
R
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31. opengl EVa—)L

[Gura Y a—)L)T7L2UR —opengl| S ETZE0,
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32. os EVa—IL
32.1. ME

OS DFMEE FLDToEY 22— /L TH, AIRABEY 22— NI D T, AR — e LW THEATHIENTEE
j‘o

322. 4T

AV Tk

32.3. EDa—ILEH

os BV 2= /VNIZIFZLL FOEERHONEORESH TOET,

2 2 WA
stdin stream | fZ#EANT), T 74/VET sys.stdin NEWVETHATNET,
stdout stream | fEH#EHJ), T 7A4/VET sys. stdout NENW Y THILTNET,
stderr stream | fEHETT—HT), T 7H4/VIT sys.stderr BEWYLTHNTNET,

32.4. ®2a1—)LEA%

os.clock ()

1/100 B2 LI BUBE D 2 B0 AT Ly iz R LU E T,

os.exec (pathname:string, args*:string) :map:[fork]
I FATRRE T 7 ANV EFATLET, 518 pathname (ZFEITRIBET 7 ANV DT 7 AV 4, args (IZH 1A
HELET,
T 7 HNNTIE, ZOBEIIFEITRIRET 7 ANV T T 20540, FATRIR DT —L~L (C 5iF
7Ty T 525 main BIBORVIEEIT exit BIROT ) 2RVELL TRLET, 20L& AT
HEH ) BI O — I ONKFEZNZEI os. stdout & os.stderr IZHELTCARN —AIT%
LTHALET,
TRt a—b: forkZDF5E, EfTHRET 7 ANV AEBI LI, 3 <IZREEBOLB PRV ET, 20
& RVEIEHEIC 0 T,

os.fromnative (buff:binary) :map

OS KAF DL FHN A A7 VT N CUBLTED CFHNEHLET,

os.getenv (name:string) :map
513 name (TG T DEREEAEOIEZ CFSTIRLUEY, BREZABDRESILTVRWEEITZED
FHAIRLET,

os.putenv (name:string, value:string) :void

5% name (2GS T HEREABDIEE value ICRELET,
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os.redirect (stdin:stream:nil:r, stdout:stream:nil:w,
stderr?:stream:w) {block?}

FEHENT) os.stdin, BEYEH ) os.stdout BLUMEMETT—HJ) os.stderr ZFHED stream
AVAB L RTHELET, 51 stderr FEMEFIRET, AMET DL stdout IFRELZDEFIL
stream AV AF AT ELET,
stdinlZnil ZRETHEAEEA NN THER L ERE A, stdout R stderr IZnil ZRETHE,
INHOH N EMIETHIENTEET,
Ty I ERELTEITTHE, AN —LEREL L7 ay 725 - | fHIiZ ISR ELHEICHELE
EE
os.redirect DRVEILT vy 7 BHEEIIVTODEAILEOFHNE, 5 ESI TORIT IR I
nil T9J,

o0s.sleep (secs:number)

FBELEBEIZ A —F L E T,

os.tonative(str:string) :map

ATV N CHERTELILFHNE OS KAFOCFHNT ML ET,
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33. pathE®Ya—IJL
33.1. #i&E

ISABEE F DT T 2a— LT, AR TE Y 2— 72 DT AR e LW T AN TEE
j«o

33.2. 4T

AV Tk

33.3. E2a—)LEA%

path.absname (name:string) :map: [http]
Mt N2 HIRLET , RAZITEEIN BN TERINET, BEO HIEIZ OV TIZ
path.regulate Z&MTEINY,

path.bottom (pathname:string) :map
INAE SRR —H TRY) SR DR DEFR A IR L ET,

path.cutbottom (pathname:string) :map
INAL T/ AT L= ZTRY) ST RO R % D EEF A 2 T BROTZRER 2R LT,

path.dir (pathname?:string, pattern*:string):map:flat:[stat,file,dir] {block?}
TAVINZR T NALERREL, GENDT 7 ANVEIZT AV N A —F LET,
51%% pathname (3324 T9, 51 pattern (2%, 77 ANVFEZIET AL IR DOR—AZTxET 5
Z—r% OHUL EEELE T, ZO5BEEK T DL, TN TOT7ANVEITT AL 7N A2 —FLET,
ThIEa—h:stat D 0E AL TEIRGEMBERELZTATL stat WA TV =/ iR E
T ifile X:dir 205 E, P—FHREZNENT 7 ANV EITT AL 7 MITIRE TEET,
Ty e o8 B —FRILITT vy 7 BEIRLFISNET, 20L&, 7Try 7T
|pathname:string, idx:number| EVWOENTHIENESNET, pathname (T —FFEROD
INAL Adx IN—T DAL T IAFEE T,

path.dirname (pathname:string) :map

ISR INST AL NG BRI ET,

path.exists (pathname:string) :map

FEELIZSADFET HEE true ZIRLET, TNUANDLEXIT false ZIRLET,

path.filename (pathname:string) :map

INALINDT T AL B A L E T,

path.glob(pattern:string) :map:flat:[stat,file,dir] {block?}
NP NG T DT 7 ANRT AL TN —F LET,
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BI% pattern (/¥ —VEIRELET, ZO/F—UIT AL N A EELIENTE /AL DR
DT AVITRNILITET AN — R 2 £9,

ThIEa—h:stat DT 0L AL TRIRGEMBEREL T AT stat WA TV =/ kL E
o 1file Ridir DT 5E P—FHRELNENT 7ANVEUTT AL RICRETEET,
TuyIREOTFLE, TR T oy I BNEVIELFEMENE T, 20L&, T ay sl
|pathname:string, idx:number| VOB THIEDRESNET, pathname (TH—FFERD
IR2L | idx =T DA T I AFZ ST,

path.join(paths+:string) :map: [uri]
IN2E e DR E IR R IR LU ET,
OREHDEDLLEEO/ AR AL —2F, BUEEIEL T5 08 28 Windows ROLGHIINY I ATy 2
"¢ ENUSNDGEITAT 2 " HERLET, 7272, TR a—biurd AFEETHE S BN
L—HELUTHIZAT = /" HEHLET,

path.match (pattern:string, name:string) :map
LFH] name W77 AN~y T LT F—2 pattern IZABLTNDEX true ZIRLET, 2L
ML false ZIRLET,
VY F LT RNE—ANILL FOTANR— R e T 52N TEET,

TANKH—R A
* EEDOEIDOX TS
? EBEDO—CF

-] 774y M TIRELIZ T OV b
[+-] 7y M THRELIE SIS OV D

path.regulate (pathname:string) :map: [uri]
P2 LT DS HE-TRIELE T,
® RN —2EHE—LET, BIEEIEL T 0S8 28 Windows ROEH I/ N/ 74+ —T—ay
" ENLISIMIAT A Y B LET, 72720, TR a—bhiuri ZEETHEE I SA BN
L—RLL TRy a "/ Z2EHLET,
® FHXI/SRIEE " ALVDOEEET,
® fHXI NAIEE " BLVDLE, UL LD SREREHIFRLET,

path.split (pathname:string) :map: [bottom]
WAL T AV IRNIBET 7 ANBIZHBEL VANMILTIRLET, Z#iL, path.dirname &
path.filename OfEREZHOET-LDOLFILTT,
TRE2—b:bottom ZDIFHL, WAL —F TRYJSTZRFOFTO B Ltk DEFRZYAMILT
IKLFET, ZAE, path.cutbottom & path.bottom DGR EHHOETZLDOLEIL T,

path.splitext (pathname:string) :map
IS DY T 497 A Gy BEL . S BELTZRTOER 53 &Y T 40 7 A AN L TRLE T,
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path.stat (pathname:string) :map
BELIEAADREMEZINOD Tz stat AV AXAEAR L TRLET, stat A AX AOHNFIT/ AL
AR a— o TR ET,

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

PNAGTHRELIZT AL N ZRREL TEENDL T 7 ANV EITT AL 7 N E BRI —F LET,
5%t pathname [3/324 T, maxdepth (ZiE, V' —F FTH5T AL 7N OIRSERELET, 0 25
FTHEEBDOT AL I N DB DY —F L7eh Ziud path.dir OEELFEICIZZRDET, BIET DL, T
SORIBRA 2720 ET,
It pattern IZIE, 77 ANVEIET AL I NI DR —RG KT 58— % 0 ML EHEELET, 2
DEIBEEWET DL, TXTCOT 7 ANEUTT AL N EY—F LET,
ThIEa—h:stat 22024 TERGEMEHREZZ AL stat ATV =/ M2 IRLE
o 1file Ridir 22T 0E, P —FHBRELNENT 7 ANETT AL I IRE TEET,
Tay I REDTLHE B —FRHRILICT Ry /BB LS ET, Z0LE T ry 2l
|pathname:string, idx:number| EVWOENTHIENESNET, pathname (T —FFERD
IRALL 1A% NN —T DAL T I AE S TT,
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34. png EVa—)L
34.1. BIE

A A= —4% PNG (Portable Network Graphics) A A—Y 74—~y CitArEEXTHEY2—/LTT,
fEHTDI2IE import BE A~ T png BV 2— LT 7 A VAR —RLET,

LUF @ URL CTABASHIL TS libpng 747 VA NECE AL TUOVET,
http://www.libpng.org/pub/png/libpng.html

34.2. Y T)L

AV Tk

34.3. AR)—LDFZEHEE

image B CHELIZAN —ARLL FOWT DD FMICEE T DL, TEPNGAA—Y T —& LGk
Tt IAI, image AL AX L AG AR LET,

® AN—LDBHTIZH T 40T A png BONVTND (R/ANTFORFNEZL)
® ANJ—ADFHAN 0x89, 0x50, Oxde, 0x47, 0x0d, 0x0a, 0xla, 0x0a THIEFE-TWVD

image#write AYVYRTHELILAN =LAWL FOFRIFITEET 5L, PNG A A—VF =22 HLET,
® AN—LDBHITIZH T 40T A png BONTND (RANTFORBNEZL)

34.4. image V5 AMYLER

3441, AVRBVAAYYR

image#pngread (stream:stream:r) :reduce
FBEDAN) =L PNG 74—y DT —HEFHHIAALT image A AX AT —HEREHLE
B

image#pngwrite (stream:stream:w) : reduce

image AV AZLADT —Z% PNG 74—~y MIL THED AN — A EXAL E T,
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35. ppm EDa—IL
35.1. ¥i&E

A A—F —4% PPM (Portable Pixmap) A A~ 74—~y Citr BEETHEY 22—/ TT, HHTDI
X import %A T ppm B 2— VT 7 ANV EALTR—RLET,
V2L DOFEEEIILLTF O URL IZH SN CWOAIRR IS & E 1,

http://local.wasp.uwa.edu.au/~pbourke/dataformats/ppm/

35.2. HoT)IL

27V T

35.3. AM)—LDFHEHEE

image B TR ELIZAN — AL FOWT DRI EE T DL, TN E PPMAA—Y T —2 L3RGk
THEAIAI, image A AZ L AEAKLET,

o AN—ADBAITICH T (w2 ppm E1E pbm BTG (U SCED KAL)
® ALJ—AMHEA "P2", "P3" F/oE "P6" THAESTS

image#write AV RTHRELIZAN — AR FORMIZAEET DL, PPM A A—V T —X & HILET,
® AN —L2DFRI Y7 o7 A ppm F2iE .pbm BONTND R/NTFEORBIIEARL)

35.4. image 75 ADLK

3541 AVREVAAIYR

image#ppmread (stream:stream:r) :reduce
FREDAN —L05 PPM 74—~y DT —X&itiir /T image AV AX AT —2%EFLE
R

image#ppmwrite (stream:stream:w) : reduce

image AV AZ L ADT —~Z% PPM 74—~y ML THED AN — LI EXALE T,
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36. re EVa—IL
36.1. =&

ERFHRANE T 52— LT3, EHTAI20E import BEE#->T re €EVa— NV T77A/NVEA R
—]\L/ij«o

LLF® URL CABHSILTWAIRET A7 ZVANE CREHL ThET,
http://www.geocities.jp/kosako3/oniguruma/

IEMEHAZANT, LR OCFIHR AL DI ENTEET,

® H—r<wvF/ —match

® Hifgi/ ¥ —1~wvTF LV —scan
® SUFHEl —split

® [EHi — sub

36.2. YT

AV Tk

36.3. ERKRT|/\F—2 k(2D T

re BV a—/)L Tl re.pattern AV AX U ATIEREH 2 — 0 2 ET,

EMFRBLOIET POSIX OYLREREKBUHENE T, FRAICIERRBLO = V0 22 E 4 5 A REMD
BHHOT, WETAT7ZYTM A JLIES U F— 0 O HITHESEL £ A,

re.pattern ZH|EICEAHEEELITAY Y NICXTFHNZRETHE, By ANMILY A B
re.pattern A AX L AEERKL, 5IEELTHELET, LLTFO SO0 R I3 T,

re.match (r'¥w+', str)

re.match (re.pattern(r'¥w+'), str)

FRFHONRE = LFHF T, UFREAEE LV ERRRE S 2EIL L0 TA7-01c v 74—
L " AZHLET, T, ERFRAY—U 2R T A%, FEROIIC " ST 4y I A0
TXTFINEAER L, 7T A — e ATV T RO/R—H Ll L TFE L GRS DI L TRLLUEFR] T,

7

re.pattern AV AX AT NE = LFHNELEICIERBH O R—V2a RAVLTERSNVET, 20
72, KEDLTFHNERHIEE, re.pattern AL AX L ADERE D SLFHINHDF ¥ AR /T p—2 L A
PR TSEARENIARVET, HONUD re.pattern AV AX L AEAERLTEBE, ZhEg | BELTETZE
T, iHlizh%EE EIF 52 EnTEET,

36.4. 2 a—)LEAH

re.match (pattern:re.pattern, str:string, pos:number => 0, endpos?:number) :map

EHFET pattern IZXFFH| str Wy FLIEX re.match AV AX L AEIRLET, T LN
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YEIEnil ZIRLET,

5% pos & endpos T/\F—r &~y T IELHHIAZ CTF-HALTIRETHIENTEET, endpos 134l
FIZEODLLT-OIRD L FAEEFRTELET, INOEEKLISA . CTH RN B R 510700 F
—j‘o

re.scan (pattern:re.pattern, str:string, pos:number => 0, endpos?:number):map {block?}
EHIFRB pattern 2T str M<yTLI2EE re.match AV AX L AEIRTATL—X &KL
F1, v F T, vy F LIECFRNDRD LTINS NE =0~y F o T EATVET , ZOXINTL T, ¥
— Py F UKD ET re.match AV AZ L A& IR LET,
5% pos & endpos TRF—rh~y T SULHIPHE LT HN CHRETHIENTEET, endpos (F#
FICE DL L FORDILFAEERELET, ZNOEEMLTZGE | SUFHI IR LB R IR0 E
R

re.split (pattern:re.pattern, str:string, count?:number) :map {block?}

IEMED pattern ThHOHDOINDHNF—TXTFH| str Z0FILET, 515 count ZIEETDHE,
AR OBETIZIRELET,

re.sub (pattern:re.pattern, replace, str:string, count?:number) :map

LS str W IEMEH pattern (v T 5 70% replace TEMLET, 518 count 25 ET
Hé, BT DA EDOBETIZRELET,

replace (JIFCFHNEIIBAE AR ELET,

replace ICXFAHNERELIZEX, ~ T SO LTI TEEIMZ FT, ZOLE, replace LFF
T "¥0" SUVOFER A H oIl E O~y F LI RKRO L FHITEE A T, Fio, "y,
"y2" ... EWVIORRITENTE Ny T RE = DI N—T 1 TN—T 2 DFF TREEMZET,
replace IZBIBAIELI-LE | BEZ LT O TIREOHL, ~ v FH 22 Z OO RVE CE X
ESS AN

replace (m:re.match)

FROEDSCFFN TRV EIE, SCFFNCEEL ThbEEHL £,
36.5. re.match 752X
365.1. AVREAVADER
re.match AV AZUAIFXLL T OBEEITAY R CAKRSIET,

® T a—/VEK re.match
® re.patternZ7ADA/YR re.pattern#match
® string Z7ARITIBEMENAHAY YR string#match

365.2. WYFINEI—2DORE

m N re.match DALV AXLATHLHETHE m[0] BRI DL~y F LIZEKOSLTFHINRVET, £z,
m[1FX1IFHOI N —TDOLFH (211X 2FDT N—T L FHfxFT, [1 ZHWT=7 I —7 075
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ZMIE, re.match#group A/ v REFi-7-5E ST,
TN—TNRIDBDNTNDEE | AT VAL RISL TN IR ETHZENTEET, Z—T 41T, LLTD
FIDINT N—TDHERIZ "2<" & "> THA TRIRLET,

m = re.pattern(r' (?<first>¥d+)¥. (?<second>¥d*) ') .match('3.14")

ZOBDOGE . DT N—T1E m['first']. _FEHDZ N —T I m['second'] EVVIIIIIHRT
=F7,

3653. AVRAVARTANT4

TasRT 4 i) R/W B

string string R | U738 k2R Uk

3654, AVRRVAA)YR

re.match#end (index) :map

F1# index TIREELIZZ NV —7 DO T EZIELET,

re.match#group (index) :map
513 index THRELII N—T DX FINERLET, ZOLBIT, [1 AW V—FBREFLT
ED

re.match#groups ()

~yF LI N—T OLFHN ) AMIL TIRLET,

re.match#start (index) :map

Bl index THELIZZ A —7OREM EAZRELET,
36.6. re.pattern 73X
36.6.1. AVREVRADER

re.pattern (pattern:string) :map:[icase,multiline]
IEHRFH AR LI CTFH)D re.pattern A A AR LET,
TRIE2—h:icase 25 E, v T 7 OEERFLE/NLFOXRNE DT EE A,
ThE=2—h:imultiline Z21F5&, AT =R EEN T FHN LI TEDHINTRDET,

36.62. AVRBAVRAAJYR

re.pattern#match (str:string, pos:number => 0, endpos?:number) :map
IEHFEH pattern [T str My FLIEX re.match AV AX L AZIRLET, <o F LA
BaiEnil ZIRLET,
5%t pos & endpos T ¥ — &<y T IEHHFHZ CTHN CHRETHIENTEXET, endpos I11#
FICE DD FORDILFAEEZIGELET, ZNOEEIE LTS E | SUPHIRRSLELR G220 F
R
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re.pattern#scan(str:string, pos:number => 0, endpos?:number) :map {block?}
IEHFEH pattern [ZXFF] str N~y T LI2EE re.match AV AX AR T AT L —H &AL
FT., v TFTDL, v FULIELTFHNDORD L FINOARE =~y F U T 2ATOVET, ZOLINTL T, 4
— Ny TF LRI DET re.match AV AF U AZIRLET,
5% pos & endpos T/\¥—rh vy T IELHHIAZ CTF-HAL TIRETHIENTEET, endpos 134l
HICE DL L FORD L FAEAIFELET, ZNOEEM LIS E . CFFIRIRP LRI E
R

re.pattern#split (str:string, count?:number) :map {block?}

EHEB pattern THOHOIND/ IF—TLFH| str ZFILET, 518 count ZIEETHE.
I ENEAEEOETIZIRELET,

re.pattern#sub (replace, str:string, count?:number) :map
XFEH str L, EHEB pattern vy T T 550 % replace TEHALET, 51 count ZF5ET
He| BT DEEEEORETITRELET,
replace [ ZIIXFHNENIBAE AT ELET, iHIC OV TUIEY 22— VEI S re. sub DRI EZ S HEL
2SN,

36.7. string 27 ADILIE
36.7.1. AVARBURAIIYR
re BV a— VT 7 ANEALR—TDHE, string ZTRIZLL FOAY Y RSBINEHET,

string#match (pattern:re.pattern, pos:number => 0, endpos?:number) :map
EHFH pattern IZ string AV AF ARy T LIZEX re.match AV AFX L AERLET, v v T
LW aidnil ZiRLE T,
5% pos & endpos T/ ¥ —rh~y T ZELHFAZ LT HAL CTHRETHIENTEET, endpos 144l
FHICE O FOWRD L FAEAIEELET, ZNOEEM LIS G UTHI R ZIT 720 %
B

string#scan (pattern:re.pattern, pos:number => 0, endpos?:number) :map {block?}
IEHFEH pattern IZstring AV AX ARy T LickE re.match AV AX S AEIRKT AT L —H %
ERRLET, v TF T 0L v F LIZCFHNDORDILFINO G ==y F o T fTV0ET, ZOXIIZL
T, E =0~y F L7725 FE T re.match AV A A% IR LET,
5% pos & endpos T/\F—rh vy T IELHHIAZ LTF-HALTIRETHIENTEET, endpos 134l
PICE DD FORDILFHAEEZIGELET, ZNOEEIE LTS E | SUFHI BRI G20 F
R

string#splitreg(pattern:re.pattern, count?:number) :map {block?}
EHFH pattern THOHDOIID/ T —2Tstring AV AX L AEGEILET, 518 count Zf5ET
Dl FEE AT OBETITRELET,
string#split AVYRIE string 77 AIZIEDDAiID > TNDA L AS L AA Y RC, i O SLFH 4
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—NZLD L TFHNIX I EATUNET,

string#sub (pattern:re.pattern, replace, count?:number) :map
string AV AZ A TEHFD pattern (ZvyT D55 /0% replace TEHLET, 512 count
ZARET DL, BT DRI AT ORETITRELET,
replace [ZIEXFHNEIFBEEAEELET, sEIC OV TUTEY 2— VB re . sub OFLAAZ S ML
T2EWN,

36.8. 1list/iterator 5 AMILR
36.8.1. AVARZURAYYR
re BV a— VI 7 ANVEAR—FT5L list BEXW iterator Z7AIZLL FOAY Yy RNBINENET,

list#grep (pattern:re.pattern) {block?}
iterator#grep (pattern:re.pattern) {block?}
VANETZIAT L — 2 DBEFELFHNILUTIEH KB pattern LHHEL, vy FLI2EED re.match
AV AL R BRI AT L — 2R ET,
ZDORAYRIZ ANy T oo TIANRPAT L —ZIZ% LT match Ay R&EITLIZHE,
skipnil T nil BWHREBVRIAEHEFET TS, YAL tbl 2o/ LT D ZHORFON LIS
T
tbl:*match (r'¥w+') .skipnil ()
tbl.grep (r'¥w+')
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37. sed ®Va—)L
37.1. BE

T7ANHE O TFHN BT HEY 2—/LTT, EHTHITIE import B¥E#>T sed £V a— V774
WAL TR—RLET,

37.2. Y T

AV Tk

37.3. 22— )LEA%

sed. glob(pattern:string) : [silent] { block}

sed. walk (directory?:directory, maxdepth?:number, pattern*:string):

[silent] { block}
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38. sd1 EVa—IJL

[Gura EVa—JL)I77LU R —sdlj#5BITZEN,
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39. sqlite3 EYa—IL
39.1. ¥i&E

SQLite3 DT —HRXR—RIZT IV BATHIZDDEY 2—)L T, HT5I201E import BI%EfE-T
sqlite3 BV a— ATy ANVEA R —RLET,

LLUF @D URL TSIV TS SQLite3 7747 b A7 ZVEWNERCHEHAL TWVET,
http://www.sqlite.org

39.2. VT

AV Tk

import (sgqlite3)
sglite3.db('hoge.sglite3') {|db]
println (db.query ('select * from people'))

}

39.3. T—AF T IrDRIG

SQLite3 DT —#H L 27T DT —HHFLLF DI HEL TWOET,

SQLite3 27Uk
SQLITE INTEGER number
SQLITE FLOAT number
SQLITE TEXT string
SQLITE BLOB (RXHIE)
SQLITE NULL nil

39.4. sgqlite3.db P33R
3941, AVARRIVADER

sglite3.db(filename:string) {block?}
F =B R—=2T 7 ANVEFRTEL, sqlitel3.db A AX L AEARKLET,

3942, AVRBURAAJYR

sglite3.db#close ()
F 2% AUET,

sqlite3.db#exec(sgl:string) :map
SQL X&FEITLET,

sglite3.db#getcolnames (sgl:string) :map {block?}
SQL LA FATLIAER DI T 24 Y ANMIL TRLET,
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sglite3.db#query (sqgl:string) :map {block?}
SQL XA FATLIAEREZIR T AT L —FEAERLET,

sqglite3.db#transaction() {block}
SQLite3 =~>F "BEGIN TRANSACTION" Z3#TL T block Z#EfliL , D% SQLite3 =~ R"END
TRANSACTION" #FITLET,
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40. sys EVa—)L
40.1. ©IE

Gura KROEHEET—REE XD, FATIREEET-VTHE 22—V TT, #HHAIAREY 22— V72D T, A
A= LW AT LN TEET,

40.2. Y2 T)L

AV Tk

40.3. E2a1—I)LBE#

sys.echo (flag:boolean)
KFEE—RDLE | fEREZTIa— I T DB ERELET, flag il true ZFEET HETa— Sy 7 H
ARV ET,

sys.exit (status?:number)

Tl T hmE T LET, status TR Ta—RE2FEELET, AL 012720F 7,
40.4. ED1—ILEH

sys BV a2—/VIIZFLL FOEEBHONCORESITOET,

nik i@ i

psl string | XEEE—RT. AT UMD o TV eExD 7 a7k
ps2 string | MEEE—RT, AT RN TWDRIOT 77k
stdin stream | fEHEA S |2fFH AR — A

stdout stream | fEAEH S |ZfFH AN — A

stderr stream | @S —HHIFEIAN—L

path list E 2 — L DY —F R ZE TR LTZU AR

version string | R—Tg %R

build symbol | Gura Zt /LVRLIZBEE DT R IUE

“gecc GNU C compiler
‘msc  Microsoft Visual C++

platform symbol | BIEL CWDT Ty 74— LDTRIVE

“linux Linux

‘mswin Microsoft Windows

executable string | EfTT7 7 AL DT )L,

datadir string | =T AL IRNIDT VIR RL,
libdir string | FA4TZUT 4L I NIDT N NRL
localdir string | B—HL T AL IO T L824
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appdir string | 77U —Tal BT AL I N DT VR 24,

cfgdir string | ay 747 L —1al&MNT AL I RIDT LS AL,

workdir string | {EEHTALZNDT L RRL

maindir string | BITEDAZV T MEFATL CNDT AL T RIDT L3 24,

argv list SIBUAR, argv[0] (ZIXAZVTROLRINT L/ SATHANI LD
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41. tar EPa—JL
41.1. =

TAR 7 —W A7 OBAEETHEY 2— /LT, HHTHITIT import BEZEi->T tar €V a2— 177 A/L
AR —RNET,

WH O TAR 77 A/MTINZ | gzip CIEMSNZTAR 7 7V (74974 tgz Ei-lttar.gz) L bzip2
THEMEEIZ TAR 7740 (W7 407 A tarbz2) LB TEXET,

Y a—/LOFEIEILLUTF O URL Oftib iz i3 T,

http://www.gnu.org/software/tar/manual/htm|_node/Standard.html
LUF® URL TABSN TWAETAT TV ZNE TREAL TOET,

http://zlib.net/ zlib
http://www.bzip.org/ libbz2

728, tar BV a—/UiX zlib X° libbz2 747 7VANEL TWAD T, gzip X° bzip2 EVa— /L7 7 A /V%
A R—= T HREITHVEE A,

41.2. Y7L

4121, T—hATI74ILDERK

A7V~
import (tar)
tar.writer ("hoge.tar.gz') {|w]
w.add('filel.txt")
w.add('file2.txt")
w.add('file3.txt"'")
w.close ()
}
4122. T—hATI7M4ILDIUN)GHEAHTRY
AZVTH
import (tar)
tar.reader ('hoge.tar.gz') {|r]
println(r.entries () :*stat:*filename)
}

41.3. /1NRE DHLE

IR2ZGL DBAUNZLL T DT IINDY T 49 7 RSN ER AL DFIEL, ENHBT 7 AL ThHIUT, ZDEFR
LU F DO ARATHRESNDT AL N7 7AW tar BY 2—/WZE> TS ILET,

tar tar.gz gz .tar.bz2

ZOYERIZED LU OBAED AT REIZARVET,
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open BT TAR 7— AT HOT7 7 A NEHA—T L TELITRVET,
AN =LA TID 51T, TAR 7—HAT DT 7 AN/ S 2G4 G AR E TEDINTRV TS,
path.dir, path.walk, path.glob B3 C. TAR 7— WA 7 H DT AL I RNI/RREH—F TEHEH

W72,

41.4. ES1—ILEH

TFANGEAT R T LU T OENERBIZEN L THNTWET, tar.stat Z7AD T /T ¢ typeflag T

ZHESNET,
B A N
REGTYPE number regular file
AREGTYPE number regular file
LNKTYPE number link
SYMTYPE number | (reserved)
CHRTYPE number character special
BLKTYPE number block special
DIRTYPE number directory
FIFOTYPE number FIFO special
CONTTYPE number | (reserved)
XHDTYPE number | Extended header referring to the next file in the archive
XGLTYPE number Global extended header

41.5. tar.reader 95X

4151, AVARZIVADERK

tar.reader (stream:stream:r, compression?:symbol) {block?}
AN =205 TAR 7 —HAT T —Z %5t #iATe tar . reader AV AZ L AEHERLET,
5%t compression ZEMETHE, AN —LDL4 Y7 407 A targz Fzld gz ZFFoT0HEX
gzip BRIL CTHiA R E T, Fo. AN —LDLFINY 7 4w/ A tarbz2 ZFf-> T HEX bzip2 BRI L

TR ET,

compression |ZLL F®D symbol ZfEEL TAN — AT — X DR FIEEEETHZENTEET,
® “none JEBHALER 2 L

® ‘auto AN = LDARIDOY 7 497 A28 2 BB (7 74/1R)

® ‘gzip gzip &P

® ‘bzip2  bzip2 EH

4152. ADVRBURAAJYR

tar.reader#entries () {block?}

TAR 7 —AAT DT 7 AN A it WD AN — LIRS AT L —Z AL E T,
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41.6. tar.writer 95X

416.1. AVARRIVADERK

tar.writer (stream:stream:w, compression?:symbol) {block?}
AN =L TAR 7T—HW AT T =25 EZAL tar .writer AV AF LV AEAKLET,
518 compression #EMETHE, ANI—LDOLFINY T 4T A tar.gz Fold. tgz ZFRFoT0AHE
X gzip ML CEEIALET, 7o, AN —LDL4FINY 747 A tar.bz2 ZFFoTHEX bzip2 £
ML CHZIALET,
compression (ZEL N symbol ZFFEL TAN — AT —HDIEME T IEEIRETHIENTEET,
® ‘none JEAELER 2 L
® ‘auto AN —=LDAFIOY 7 497 AL BEESHR (7 74/1h)
® gzip gzip JEHiE
® ‘Dbzip2  bzip2 [EAf

4162. AVARBZUAA)YR

tar.writer#add(stream:stream:r, filename?:string) :map:reduce
AN —AONEEL ST "% TAR 7—HATIZBILET, 3134 filename 2D HEZEDLRIT
TURNZEERLET, BIELT-SE . AN — LD RINZ MIZOTHET,

tar.writer#close () :reduce

—IR—HT By DIBIMRAN — LD T Ty alpl | MBI BTV ET,
41.7. tar.stat 93X
4171, ADRAVARTAINT4

AR tar.reader#entries TIRT AR —AIZIL, stat EVWOHARID tar.stat BOT a7 0380
FT, ZOT T LI TF DA NRERLET,

78T F—&% | RIW GG
name string R T AL
linkname | string R YNZZ A
uname string R o —FA4
gname string R |V —T4
mode number R TR AE—R
uid number R 2—H ID
gid number R 7 —7"1D
size number R TrANNY AR
mtime datetime R =l
atime datetime R 77 AH
ctime datetime R YERE A B
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chksum number R | ~v &7 ayINOF =74 A
typeflag | number R | 77 ANEAT

devmajor | number R FIONA AR — T2
devminor | number R FORA AR AT —FE
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42. tcl FDa—)L

[Gura P a—JL)I7LU R —tcl, tk] 2B MRITTE N,
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43. tk EVa—)L

[Gura P a—JL)I7LU R —tcl, tk] 2B MRITTE N,
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44. tokenizer EVa—J)L

t.b.d
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45, utils EVa—JL
45.1. #i&

2—T VT A T A F LD T2 22—V T,
45.2. Aligner 95 R
4521. WE

IO LFHNKI L TH 7 CFEANTINA TSmO EEZAZET,

4522. BT

27V T

import (utils)
lines = [
lOl
lOll
012"
'0123"
'01234"
'012345"
'0123456"
'01234567"
'012345678"
'0123456789"
]
aligner = utils.Aligner (lines)
println(lines, aligner.tab(lines), '.. alinged')

4523, AVARBIVADER

utils.Aligner (strs[]:string, wdTab => 4) {block?}
SCFHNECH] strs DT TA L A MNeEAR 5D Bligener A AKX AERKRLET, 514 wdTab (47 3L
FOXFIREHRELET,
block ZfRETDHE, Ty /X3TA—4% |aligner:Aligner| VWO TIEL TEONEZ LM
LET, 20L&, 7 ayy Otk OFHIMED B D ROEIZ R E T,

4524, ADVARBUAA)YR

utils.Aligner#tab (str:string) :map
LFH str DT TAL A NEEAZHET LFHNEERLET,
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46. units EVa—)L

t.b.d
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47. vuid EPa—I)L
47.1. =
UUID #4m L £, 59 51201% import BI¥E#>T uuid Fa— L7 7V ZA L R—FLET,

47.2. 2T

AV Tk

47.3. E>1—I)LBE#

uuid.generate () : [upper]
UUID Z4R% L., STFEFNCLTRLET, 7RIE 22—k upper #21F5E, 16 D A 736 F £TOXL
FTHERILTFAZLET,
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48. wx B a—)L

[Gura ®Va—JLY)I7LU R —wx] ZSHRTZE N,
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49. xml Ea—)L
49.1. #1&

XML 7 7 AN DFtr EEEATWET, H35120F import BIEAEF T xml £V 2— /L7 7 /VE AR
—]\L/ij*o

LI F @ URL TABIESN T 5 Expat 747 TV Z2WNES T AL TVET,

http://expat.sourceforge.net/

49.2. Yo T7)L
AV
49.3. xml.parser VTR
49.3.1. {EFAHI
A7) Tk
import (xml)
Parser = class (xml.parser) {
StartElement (elem:xml.element) = {

printf ('$s¥n', elem)

}

EndElement (tagname:string) =
println (name)

I
—~

}
CharacterData (text:string) = {
print (text)

}

4932, AVARBUADER

xml.parser () {block?}

4933. A—/IN\—FAKAYYK

xml.parserf#StartElement (element:xml.element)

xml.parser#fEndElement (name:string)

xml.parser#CharacterData (text:string)

xml.parser#ProcessingInstruction(target:string, data:string)
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.parser#Comment (data:string)

.parser#StartCdataSection ()

.parser#EndCdataSection ()

.parser#Default (text:string)

.parser#Defaul tExpand (text:string)

.parser#ExternalEntityRef ()

.parser#SkippedEntity (entityName:string, isParameterEntity:boolean)

.parserf#StartNamespaceDecl (prefix:string, uri:string)

.parser#EndNamespaceDecl (prefix:string)

.parser#XmlDecl (version:string, encoding:string, standalone?:boolean)

.parser#StartDoctypeDecl (doctypeName:string, systemlId:string,

publicId:string, hasInternalSubset:boolean)

.parser#EndDoctypeDecl ()

.parser#ElementDecl (name:string, type:symbol)

.parser#AttlistDecl (elemName:string, attName:string, attType:string,

default:string, isRequired:boolean)

.parser#EntityDecl (entityName:string, isParameterEntity:boolean,

value:string, base:string, systemId:string,

publicId:string, notationName:string)

.parser#NotationDecl (notationName:string, base:string,

systemId:string, publicId:string)

.parser#NotStandalone ()
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xml.parser#parse (stream:stream)

49.4. xml.attribute 97X

4941, ADARRAUARATOINT4
A=AV > T —5A R/IW B!
name string R
value string R
49.5. xml.element 95X
4951, AVRBURADER
xml.element (_tagname :string, attrs%) {block?}
xml.comment (comment:string)
4952. AVRRAURTO/NT4
A=Yy T — 7l R/W B!
tagname string R
text string R
comment string R
children iterator R xml.element
attrs iterator R xml.attribute
4953. AVRBURAYYR
xml.element#addchild (value) :map:void

xml

xml

xml

.element#gettext ()

.element#textize (fancy?:Boolean,

.element#write (stream:stream:w,

187

fancy?:boolean,

indentLevel? :number)

indentLevel?:number) :void
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4954. FRL—%
xml.element << any
49.6. xml.document 73X

496.1. AVARIVADERK

xml .document (stream?:stream:r) {block?}

4962. AVARRIURTAINTA

A=A 7 —&% R/W Bl
version string R
encoding | string R
root xml.element | R/W

4963. AVRBURAAJYR

xml.document#parse (str:string) :void

xml.document#read(stream:stream:r) :void

xml.document#textize (fancy?:boolean) :void

xml.document#write (stream:stream:w, fancy?:boolean) :void
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50. xpm EYa1—/L
50.1. #%

A A=V T —4% XPM (X Pixmap) A A—V74—~<vhCH NI THEY 22—/ TT, MHTHIZ0F import
B A>T xpm B 2— L7 7 ANV EALR—RLET,

50.2. ¥ 7L

AV Tk

50.3. AN)—LDEEZH

image#write AVYRTHELIZAN —ABLL FOFMIZEETHE, XPM A A—V T —X & LET,
® AN—LDBIFITH T 4T A xpm BONTND (RN FOXBNEZL)

50.4. image 77 AMLIE

504.1. AVRBVRAAYYR

image#xpmwrite (stream:stream:w) : reduce

image AV AX L ADT —4% XPM 74—~y MIL THEED AN — LI EZIALET,
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51. yaml EYa1—/L
51.1. #I&

YAML 7 7 AN Dt rEEETWOET, FEHT51201F import BEEE-T yaml €V a— V77 AV E A
AR—RLET,

PLIF® URL TABIZIL TS yaml T4 7 FVENETHEAL TOET,
http://www.yaml.org/

51.2. ¥ 7L

AV Tk

import (yaml)

51.3. T—ARA Tz IrDRIG

YAML OF =48BI 27V 7 O T —HFNI LT O IR G L TOET,

YAML ©F —#%! 27V T~
sequence list
mapping dict
scalar string 13T O FFE, ZOMDOT —HE string (TEH

51.4. €2a1—)LEA%

yaml.compose (obj)

obj D% YAML 74—~ DL FHNILET,

yaml .parse (str:string)
YAML 74—~ DL FH %7t A B0 YAML OF —#%% Gura 47 ¥ =2/ MU AR L E
R

yaml.read (stream:stream:r)
AN — 2035 YAML 74—~ hOSCF-F 5wt A4 80  YAML OF —4#%1% Gura 47 ¥ =7 NI A # LT
fERAIRLET,

yaml .write (stream:stream:w, obj):reduce

obj D% YAML 74—~ DICFFNIL TAN —AICH ILET,
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52. zip EYa—IL
52.1. #1&

ZIP 7 — AT O+ 5E Y 2a— /T AEHT2120T import B> T zip EV2— LT 7 (VA
AV R—RLET,

LUF O URL TABSN T LTA7 TV NER TEH L TWET,

http://zlib.net/ zlib
http://www.bzip.org/ libbz2

52.2. Y T

522.1. F—hATI714ILDERK

ATV
import (zip)
zip.writer ('hoge.zip') {|w]
w.add('filel.txt")
w.add('file2.txt")
w.add('file3.txt"'")
w.close ()
}
522.2. FT—hATI7AILDIUN)HAHEY
AZVT
import (zip)
zip.reader ('hoge.zip') {|r|
println(r.entries () :*stat:*filename)
}

52.3. IN\RAZ DHLIE

IRAL DB T4 I A zip BOWTEEFERFEL, ZNDBT 7 AV ThiuL, EOEFLLFO/SAT
FBESNDT AL IR 7AW zip BY 22— LIk > TS ET,

ZOPLIRIZEY LU OFAEN AIREIZ/RV £,

open ¥ T ZIP 7 — AT D77 AN d —T7 L TEHIHNTINET,

AN =D& TS5 U, ZIP 7 —HAT DT 7 A NS AL R E TELEITRET,

path.dir, path.walk, path.glob B4 C, ZIP 77— A7 HDT ALV IR AEY—FTEHLD
(2720 FE Y,

52.4. zip.reader 93X
5241, AVREVADEFR

zip.reader (stream:stream:r) {block?}
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AN —LINE ZIP 7 — AT T — %3t iALe zip. reader AV AX L AEERRLET,

524.2. AVRRVRARIYR

zip.reader#entries () {block?}

ZIP 7= AT DT 7 AN Lt P ED AN — L a KT AT L —2 AR L ET,
52.5. zip.writer 35X
5251. AVARBUADER

zip.writer (stream:stream:w, compression?:symbol) {block?}
AN =L ZIP 7T — AT 5T —HaeEEXALy zip.writer AV AX U AZBERLET, 5l
compression [ZITEMEIHEAEZLL FOT U RANBIEELET,
® “store FE A
® ‘deflate gzip BRUCLDEM (T 744N
® Dbzip2 bzip2 UL DIERE

5252. AVRRVAR)YR

zip.writer#add (stream:stream:r, filename?:string,
compression?:symbol) :map:reduce
AN —LDONFEEL ST NZEZIP T — A7 BN ET, 513 filename 22175 EE DA R T=
VIEERRLE T, BIELIZSE . AN —ADAFTINAT U MICOTBIVET,
compression (XD MNICK T AIEMEERAAE zip . writer B ERIC VALV THRELE T, &
L7236 . zip.writer CHRELTZ compression Zi@HLE7,

zip.writer#close () :reduce

Central Directory Record DiEBNNSCAN) —LDT T 272 B G MB A TWVET,
52.6. zip.stat 75X
526.1. AVRAVATO/STA

AR zip.readert#entries CTIRT AN —AILIE, stat EVIARTO TR T 403D zip.stat HD
AV AL LATT , ZOALAZ LR ZTLL T OT T ffbET,

FERT F—&H | RIW N
filename string R T AINE

comment string R T Ak

mtime datetime R T &R T A B

crc32 number R CRC32 F =/ A
compression method | number R EHETE

size number R FERERTOY AR
compressed_size number R EREH O AR
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attributes number R THRIE 2—h
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