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i, TN TS b Lua [025) 2 koo

APEIEEE, Ewww.luachina.net AT I3RS &5 . T &S SRR SR
Rili®

-— Ffile: "thanks.lua“
-- desc: to print the list of the contributing guys

helpful_guys = {
"B R,
"buxiu, "RIEE K", “"zhang3",
"morler™, "lambda', "sunlight™,
"\n",

M= 5RO -,
"REEE R, "doyle", "flicker",
e EEN", “"zhang3", "kasicass",
Il\nll

3

for _,e in ipairs(helpful_guys) do
print(e)
end

www.luachina.net®l P41
200547 H 26 H

T A pdf GEIEER, BN TAE IEAEREAT .
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B, O SEIUXAN bR, B HABTE T —FE Lua 48 T o 9 k. (HR S HARTE S A
[, AU Lua 4’5 A2 T4 Re, i B SLM0E S Ll C/IC++40 S (M-t R
R Lua 9 R ILIhRE

— P4, Lua s BT AR 2 AL SE I CICHIEAITE & o IXAhE & 1 ootk
K THKMEF AL . Lua NN R IE T, Y Lua A80) T C 1S Caids
IRGFAE, thn: PERE. JRJZHAE LS 5 =5 A 1 . Lua #s T C 2258
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WIREE. IEFRChatl, Lua BAT RUFMLARIE, B3INAFEE, 17457 5 A3 )
R S H A B 2 E I
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BrT Lua b, AR ZRBRIMAET, #la: Perl. Tcl. Ruby. Forth. Python.
BARHARTE S AR TT IS Lua A AL REE, (HF X LRHE S Lua R 1

L@ WHRH. Lua RIS S, DS TRZ A Lua SR SURIE S

TH G B4 . Lua #ith 5 T4 e, il Lua AAf5Ei C

AP, Lua (1R 2 DhEEAR Rl SR kS T - Lua IR 72 5 55 C/C++. java.

fortran. Smalltalk. Ada, LK HABIES M.

@ fEjf. Lua KGR, NG AADEDIEERA, X415 Lua %1%, RE

Ty SEIR— NN o AR SE A R AR (ARG T DA SCRE L & 1 B S0
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BUH — KRB T LS T
@ BHME. Lua AREIPITHCE, gEitRY Lua & H F-FR80E S AT

@ H¥EXK. Lua JLFrTLLEATE A RNl R4 E, 41 NextStep.
0S/2. PlayStation Il (Sony). Mac 0S-9. 0S X. BeOS. MS-DOS. 1BM
mainframes. EPOC. PalmOS. MCF5206eLITE Evaluation Board. RISC
0S, KJif ) Windows Fl Unix. Lua A&l &g iesc &Ik, 1
e ANSI (I1S0) C, XEMAE HEARA ANSIE C % i el il LAZ % JF
- A Lua.

Lua KHS/;3R KD RER B TSR, XIFARMHRR . Lua MR — w2 AT LUl
REFERACH s BORY R LT fE . ShARAR Al KR AV AWML, JF A3
WAFE BB I, DR XA AN 5 B0 O HE SR 70 TIE N A VSRR IR N A7, AN D 4HL O B0 40 Vi
o Rk ek BOI B 4 s B T VS i R S8, AR e i

Lua Hali —AN/NEBHIREE . EZR RGP Lua, Wk AURSE, AT DAA
PR 2R IR MR . FIBAT GG T 7oA, AT ] DL BB SO PR AR, AR
BT SRR 0T, Lua RAR/NEY CRIMEIN B4 B rasaE e ) JF HAEKE > RS MR
AT5 Ry DAAS FH ARG A8 T 438 1K) D e

0.2 Luatgfe | &

Lua ffF & 73 — K38 ATA Lua ik A2 AN A A 1. MO7AE A Lua 19 % Lua
1 CIRAEHN,

B RE AMEF Lua iR NAEN HFER, Ebln CGlLua (#8352 M 70 LuaOrb (1
il CORBA X%, XULRAIF] Lua-API JENEHT A%, BIEEH2RA, ERACE Lua wn] LA
AR N A B S AT . B, IXRP N PO A R AN AIE Lua &R E S
filln: CGlLua H ' —#& Ak Lua & —FhH -+ Web 15 S .

B AN MMOTISITIES S Lua RIRA R, FEH TR E s
TR IRE o IXFRN ) Lua =B H & bR FER ST, AR e 3 s =X T i A I
B SR AN B TN RE . BRATTAT LUK AEIA K s Lua s SCAKEER A iR A S UE S

B S A AT A HARE S 9T R, 4 Lua UAEEAT . XA K ZAEH C
EEITR, B Lua 87 i) 5 R 05 5 T i

AP L L =2 . BRSE— R TIESIIAY, JBRIES BT
BATIHR T A E S 250, I 2641 7 o anfal fif P sEpm ) @i, X357 BE AL G 36 A
V8 = S H SR, WA HE A T A A .

55 Ty EAUBLE Lua AT s 45 F——tables L e TEIR S, FrAME. B
M0 % ke, X BIRATKE 2 Lua (0 EIE K2 ik,

HER N ARRUEE . REARAEE % B, table . string 2. 1/0 . OS
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5. Debug %
G — W T Lua f1 C BELIR APL, XA HAE C B = T I & N AN 7
Lua F, X AREEFT B0 Lua SR B CIC++FR L n] AES X I 5B ) B8 Y

0.3 Lua#y48 X iR

WMRARIAGE T 1E S, % TR L& A1H Lua 2% T E 0478, T
WA A S AR, P BEA S IR RiE S SR e A2 G5 ], (HFHE
Lua IAUEESCRY,  http://www.lua.org 7] LLFS 51T P9 245

P - Lua PRI, ST = RSOy

ihttp://lua—users.org

|- ABREHREE AERET
;http://www_inf-puc—rio-br/~r0bert0/book/

TR XS Lua 5.0, WEARIRMIRAA R, 5 A Lua T 8 LEALRRA ) 1 22

=N
Jto

0.4 K ay4R45)

<> PP HXGS, ki literal strings”; BFLFE S, thhna'; il
RG], R %w 1*.

<2> fF5-->FR7R A A e LIRS 4R

: print(10) --> 10
113 + 3 --> 16

<3> Fg<-->FREM, BT Lua kit, H this 55 that %A X 5.
. this <--> that

05 X FTAH

THGFH S IX AT 1998 FEA R (FF-EK), ARHHE Lua iiiAs 2 3.1; 2000 4F v4.0;
2003 4 v5.0,

IRUTB AL, XA A AR AR Ky, YRR T e e, thin
K THEME (upvalues) [ 28R, — S8 H RS, i CAPI, Sj4h—Suszi gty
ek, et AL .

AR EHIE, Lua 385 A G RS se il 7= 248 TR KK M. — S5
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ARAEAR T I B PR AR R, XIFIRRAR M. EARBRAELRE T, AR
%’l\ﬁ-ﬁv&/\ﬁéé’eriﬁﬁlﬁﬂz Iﬁ&?%ﬂLﬁU\ﬂﬁﬁhjﬁ%’Eﬁ—flﬁIlﬂ%ﬂl@ﬁi{%%
MARFES T F AR A AT FH () i A R Y %ﬁﬁﬁ@"?ﬂﬂﬁﬁ% XEW Lua
SO 7 B O . IR N, %E'Iﬁﬂ[?lﬁg%%/l\ , ARHERA NGRS
WG ECE WA N FRAEIX AN T RIE I AL R — ﬁt KEAEI T, X2
BN ERIEMER, R RE SRR BIE 5 A B 1) — S0 ERadk B i (& 6k,
M upvalues £ lexical scoping 14 A% & tH G SIS BTl R AR B g | 1), AE k4
IZEHT I H R 5L, H upvalues JEZ¥ A2 lexical scoping [1—#),

A 1 5E B AT T T Ak, AR TSR I AN A% 56 B 1) S A
‘<1> Lua 5.0 & R A

| <2> BEBAMKMA, BT BANN R, b AJ?'.E@CL@JE’J*EJ%
: Lua MRS KK IEEZ A T iR Lua.

0.6 Rt

FESEAB R, IR2 A4 T AR AR

Luiz Henrique de Figueiredo 1 Waldemar Celes %5 7 AR KK HBh, (AP REL
UF5e R, Luiz Henrique tB 35 Bt T AP Y 68

Noemi Rodriguez, André Carregal, Diego Nehab, UL Gavin Wraith [ 352 T A5 [ &
Fad th TAR 2 A7 B I o

Renato Cerqueira, Carlos Cassino, Tomds Guisasola, Joe Myers 1 Ed Ferguson {542 H
TIRZ BEE L.

Alexandre Nakonechnyj 47 ¢ A 15 4 i AT 8 e -

Rosane Teles 1157 CIP ¥ (#E %

AR AT T A
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%1% &8

5 At fil B FE FF—Hello World.

print(""Hello World™)

e AR ETHX AR AEAE hello.lua SCEFHT, ARAEfT 24T 7 2
prompt> lua hello.lua

R AR T2

EBATRE — DRI R 2% s B 5

-- defines a factorial function
function fact (n)
if n == 0 then
return 1

else
return n * fact(n-1)
end
end

print(“enter a number:'™)
a = 10.read("*number') -- read a number
print(fact(a))

AT LT — R B VRIS E n M o AGIER A N — N0 n,
SRIGHTED n OB 3

1.1 Chunks

Chunk & —R¥iEH], Lua PATHIR—BER), Holn—ANSCfelis 22 AR 05
—ATHBE—> Chunk,

FABRG RS ) ZIER, (AR E-—ATH0 2B R 73 IF
a=1 b=a*2 -- ugly, but valid

—> Chunk AL —AMEA], i LUE—RATEMM4S, B LUEKEL, Chunk
ATLUR K, 7 Lua T LA MByte f#) Chunk A2 1R 5 LAY

PRIE AT LIRS B AR IS AT Lua, NS E021T Lua:
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Lua 5.0 Copyright © 1994-2003 Tecgraf, PUC-Rio
>

PREENREA G4 CHelor: "Hello World™) 7EUREE AN [B14- 2 57 B HAT, BT
PEGEFRAE AT LB A A (Ctrl-D in Unix, Ctrl-Z in DOS/Windows), B¢ ] OS
1) os.exit() st T AR H o

A HERT, Lua % 08— M7 494E > Chunk, HUWIR Lua —47 A% 45
HEIY) Chunk I, 23 S5 FE 4R 24 A T 2015 21— AN 52 28 11 Chunk 7E Lua SEAFEEATIN, BoR
ANFE PR (—RE>>) .

A LB R E S H6E Lua 4T &%) Chunk. FlTn: e —AN 0k a WA RANES)
x=1; 53—A3CF b 1A print(x)
prompt> lua -la -1b
A JCE— Chunk WAGIs4T a RJGIEAT b (JERE: -1 TSR require, K4
TEFRE I H s N ARSI, R S ey, B4 i AR EMIs T, &
APHAE 8.1 W TE4NEEVEAN 113118 the require function)

- EIEEK Lua iz 4THE 2 Chunk Ja ik AAZ HAR K,

prompt> lua -i -la -1b

FAE—A> Chunk WEIZAT a R 5181T b, $5e)o B AAS BRI
P — NN Chunk 17 28 T] dofile B4k, dofile pREUINA SO IF AT & AR
WA A

-— File "libl.lua"

function norm (X, y)
local n2 = x*2 + y"2
return math.sgrt(n2)

end

function twice (X)
return 2*x

end

FEAZH AR .

> dofile(libl.lua™) -- load your library
> n = norm(3.4, 1.0)

> print(twice(n)) --> 7.0880180586677

-i F1 dofile 7EIHIAEE MK Lua DI ZARTT ] .
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12 2AXE

R EAT LR, N RS R TR N RAE R, ViAW)
1%5’]%)%}2%@7r/\tﬂ%5, /\I ﬂ‘fﬂ‘iumét%ZE nll

print(b) -—> nil

b =10

print(b) -—> 10
WURARARINBR — AN Jm AR &, 2 A A ni
b = nil

print(b) —-> nil

IXFEAR R b U BB A A A B, A LS N AT T nil 1Y,
XA EATAE

1.3 #EHE

PRRAF: TBk(letter) sl FRIZTT LM 7 BE. NIk, B ol e AN EAE TR &)
ZMKE FRHAARR T, PN Lua ER B PR/ IX AR . Lua 1, letter F)5 SO MR
AHIAETI o

RE T LUNTAF 0 Lua R 7 ANBE RS IRAT .

- and break do else elseif
| end false for function if

Ein local nil not or

i repeat return then true until
while

WA Lua 2 KNS UK.
TR BATVERE -
CATER: [ -])
--[L

print(10) -- no action (comment)

--11

1.4 4454775 X

lua [options] [script [args]]
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-e: HPERar LA Lua

prompt> lua -e "print(math.sin(12))" --> -0.53657291800043
-l A AN S

-i: FEAACHAR L,

_PROMPT W &4 A AL H AR 1T

prompt> lua -i -e "_PROMPT=" lua> *"

lua>
Lua [MIZfTRlFE, IS8 52, Lua i ikIAEA8 & LUAINIT (01, n4as
HAFEIF HAE Oy @filename, Lua Rm#ds e 0ff. WA RAAAEHEAZLI@TT %, Lua
fise filename 24 Lua ACRY SCAFIF Hag 47l FIAHIXAMEEME, AT DUERI AL S, RIGH
WEAZ BN ATRUINEE, BEEnrfifgie, € XA KR, Bolali# =
i 44 PR AR

4= JRy AR arg A7 Lua [ 247 35

prompt> lua script a b c

AEIZATLINT, Lua (EFTLFFH S50k arg 6. IAARE1N 0, MIAIZHN 1 JF4
B AT S 5OA-1 THED

prompt> lua -e "'sin=math.sin" script a b
arg RUIF:

arg[-3] = "lua"

arg[-2] = "-e"

arg[-1] = “sin=math.sin"

arg[0] = "'script”

arg[1l] = "a"

arg[2] = "b"
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B

F 2% XA ffh

Lua & sh AR MIE S, AR AN TR 5 o Lua T 8 ANFEAZE 435 4  nil.boolean
number. string. userdata. function. thread i table. P&%Y type nJ LLIIIAZE & 4% & ol &
R,

print(type(“"Hello world™)) --> string
print(type(10.4*3)) --> number
print(type(print)) --> function
print(type(type)) --> function
print(type(true)) --> boolean
print(type(nil)) --> nil
print(type(type(X))) --> string
AT TUE LR, AR AR AT e & AT — AT 1 .
print(type(a)) --> nil ("a" is not initialized)
a =10

print(type(a)) --> number

a = "a string!!"”

print(type(a)) --> string

a = print -- yes, this is valid!
a(type(a)) --> function

R RS WEAT, JRATATEVE R function [ HARME —REAER] (205
AN e eI A AR AR R T R 2 s IR TL , SR AT, (E ik
W50 F AT LA SRAE AL, 2t il
2.1 Nil

Lua SRR IR, AU AN nils 4 R i S BB AT R A K il
YA A B4 il AT DU 172
2.2 Booleans

PN HXE false A1 true. {HEER Lua BT AR o DAVE A 454« FE3a il 45 10 4%
kR T false £ nil S, HABAEA A FL. FrLh Lua Ao 0 Al B2 Lo
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2.3 Numbers

FORYHL, Lua PR REEL. A M RIE L CPU da HVF AU LS . Far
AR, HSEBBBBEASE 4R E (FREIEECF KT 100,000,000,000,000), Lua
(1) numbers AJ DAABATAr[ KB HOA RO R 22 o R TT DAZE S 126 Lua 1R A% 5 FH A e Y
B FURG RS S AR numbers, 75— S8 S B AS SR BRSO X AR 2 R
AR, BARMIEOIES % Lua KATRITH EN BB . AL 525000, B s &
SRAN, 511873 7 U (E 61 e il Vit £ O G o = (0 1 e
4 0.4 4_.57e-3 0.3el12 5e+20

2.4 Strings

TR A . lua 3t 8 A2 777, BT LAy 4 d il DU S AR B 748, G 0.
TR UK ] LA AT R BB AE — A5 A B e Lua h P A s AN T LME P
PRAT AR —ASHT A AR A R EE ) A H - i h

a = '"'one string”

b = string-gsub(a, "one"™, "another') -- change string parts
print(a) --> one string

print(b) --> another string

string AT G —FF, Lua A3IIEAT WAE D BCRIRE I, A string n] U AL —A
TR LM & — AT, Lua A DLE AL EE K 55 H5, AM [ string 76 Lua *H A2 1R % L
o AT LU 5] 45 B0 X5 | 5 RO 747
a
b

N T RFEGE s Sl BRARIRP G SR ER DL X745 8 g5 1
T LI AT LU 3 SCRASR R o Lua RS U814

"a line"
"another line*

‘\a bell

\b back space -- 5B
\f form feed -— Het
\n newline -— AT
\r carriage return -- [H%E
\t horizontal tab -- &
\v vertical tab

\\ backslash - "\"
\" double quote - X515
“\" single quote -- H5|E
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‘\[ left square bracket -- A5
:\] right square bracket -— LS
iy
> print(one line\nnext line\n\"in quotes\™, "in quotes™'")
one line
next line

"in quotes'™, "in quotes”

print("a backslash inside quotes: \"\\\"")
backslash inside quotes: "\*

print("a simpler way: "\\"")

>
a
>
a simpler way: "\-

IR AL Ep A FNddd (ddd 2 =47 - FdE il 7 U oR B

"alo\n123\""F1"9710\10\04923" A [ 1] .

WP PAE L. IR AT . XM A7 sl L& 2470, WTRURE HAZ
RS ST A, IR — AN PR AT R 2 B B . XA 747 HR
—BA A TR
page = [L
<HTML>
<HEAD>
<TITLE>An HTML Page</TITLE>
</HEAD>
<BODY>
Lua
[[a text between double brackets]]
</BODY>
</HTML>

11

io.write(page)

ZATIS, Lua 2x H3N7E string 1 numbers 2 [8] [ B BEAT R, Y AN AE
PSRBT, string sk 2 g 7.

print("'10" + 1) --> 11

print("'10 + 1) --> 10 + 1

print("’-5.3e - 10" * "2") --> -1.06e-09

print("hello™ + 1) -- ERROR (cannot convert "hello™)

K, 4 Lua I —A> string 1AL R BT, 288074 % string.
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print(10 .. 20) --> 1020
AE Lua FOR TR HERAT, e AT RIS LN, AN 2R R DAB L AR

SR FRE R A E ] DL E S, AWE AR, 410 == "10"XFE 1) HEkiT
HRAEHT 1 o ﬁﬂ%‘%%giiﬁh string %% i m] AT H] eR 25 tonumber(), 415 string AN IE
T A i R 0K R 7] il

line = 1o0.read() -- read a line
n = tonumber(line) -- try to convert it to a number
if n == nil then
error(line .. " is not a valid number'™)
else
print(n*2)
end
S22, AT AR T tostring ()4 57 e Bl 745 Hf, XM — AT K
print(tostring(10) == "10') --> true
print(10 .. " == "10") --> true

2.5 Functions

PR S — I ORI AR AT R, R eR AT LA A AR st v, W] DU 4 e 4L
M5, WA DA B IR BME . XML TE SRR G — M DL
W8 SCRR O BT D REEEE A T I G is AT AN i SEARAD 1) 22 A8 A7 T 1 s e 4
HEAMXREPELE Lua SEBLI A bl 7B AR (FE5E 16 T A ).

Lua 7] LA lua B0 C SeBILIB %L, Lua FT A FREEH S C SeBli. Frufky
f string £, table £, 1/0 . OS . HAFE. debug .

2.6 Userdata and Threads

userdata 1] LUK C 204l /7 A7E Lua A% 1=, userdata 75 Lua H 5 1 TC(ECRTAH &6 Lok
B TE LR . userdata FHSRAGIA N HFR P oE EH C SZELr E G f B A, 4
. HFRVE 11O PERRhR SO/ . R IAE C AP Z AT IRA T A1 .

R VETHE P FIRAE I, FATI R
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% 3F REKX

Lua HIRIE AP R PSR, AR, oM ousfRr. B .
] LU AL SU pR H0E MR i .

AT

3‘@

3.1 FAKig]
TOCIBHELF +-x [N (R )
—JCIBHFF: - (F1H)

IX LS TE FAF BV E RS S

3.2 X AEBHAF

XL AERTIR 0] 45 5 false BUE true; ==F1~=LLBHAME, WIRHMESTAA,
Lua INAPE AR nil A A A%, Lua ko] R4S tables. userdata. functions.
WA B B P RO [R]— AN X G A A

a={}; a.x=1; a.y =0
b=4{}; b.x=1; b.y =0
c=a

a==c but a-=b
Lua LB T 4 AT ONEEAT, EOB T R TR AT, (EL T
PR T A Hh PR 55

2 LA AN [ 2 B PR PR I i R e

"0 =0 -- fTalse
2 < 15 -- true
"2t < 15" -- false (alphabetical order!)

N T RERABINEUR, R LA T4 8, Lua xfldl, . 2.<"15"

3.3 FHE B AT

: and or not
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WHIZ TN false FI nil /2R (false), HABHE, 0 2 true.
and 1 or 3555 45 5L 2 true 1 false, 11 2 F1E (R P AN E SO 6

éame -- K a false, Mkl a, fFNER[E b
taor b -- Wi a’h true, Wil a, AMEM b

(ZLAF

print(4 and 5) --> 5

print(nil and 13) --> nil

print(false and 13) --> false

print(4 or 5) --> 4

print(false or 5) -—> 5

— MRS R W x Oy false B nil W45 x WA LA (E v

X = X Oor v

FrT

iT not x then
X =V
end

and AL LE or .

C it 5 =Jcia AT

a?b:c

£ Lua ] DUZAE S

(a and b) or c

not f) 45 L 1R [F] false B true

print(not nil) --> true
print(not false) --> true
print(not 0) --> false
print(not not nil) --> false

3.4 HHE AT

- R

TR HERR, WRBRAEECN Y, Lua R 15
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print(""Hello "™ .. "World') --> Hello World
print(0 .. 1) --> 01

3.5 ARk

NCE IR

BN

not - (unary)
* /
+ —_—
< > <= >= ~= ==
and
Lor
BR AR AT ) osis AT S AR SR .
ati < b/2+1 <--> (ati) < ((b72)+1)
5+x"2*8 <--> 5+((x"2)*8)
a<yandy <=2z <--> (a<y) and (y <= 2)
-XN2 <--> -(x"2)
X"y"z <--> x"(y"z)

3.6 &AMt

15

P A2 QU I A A LA . R Lua ReAT IO DD RE SR I 2R VG o e ] B (0 A

B}, AR k. DU ENIA A A

days = {"Sunday', 'Monday", "Tuesday', "Wednesday',
"Thursday', "Friday", 'Saturday'}

print(days[4]) --> Wednesday

Feyids b 50 n] LA AR AT ik A an ke -

tab = {sin(l), sin(2), sin(3), sin(4),
sin(5),sin(6), sin(7), sin(8)}

W R ARG AL — AN RAE A record A8 T LUK :

a = {x=0, y=0} <--> a = {}; a.-x=0; a.y=0
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AT O7 B2 table, TRATARRT L Ferh s et MR AE A IR, i
B R TR -
w = {x=0, y=0, label="console"}

x = {sin(0), sin(1l), sin(2)}
w[1] = "another field"

x.F=w

print(w["x"]) --> 0

print(w[1]) --> another field

print(x.f[1]) --> another field

w.x = nil -- remove field "x"

BEOCUR IR G K, Lua e QIS8 table, W] LA table #yi&— list:
list = nil

for line in io.lines() do
list = {next=list, value=line}

end

X BARRS MARHERT N CERERFAT, ARG T IECEER . I THI TRARRE 4T BV BE R 11 N 75
I = list

whille 1 do

print(l.value)
1 = l.next
end

FETF] e it b Kb T LUK 45 8710 KUK AT record KUK EAT 404646, T

polyline = {color="blue"™, thickness=2, npoints=4,
{x=0, y=0},
{x=-10, y=0},
{x=-10, y=1},

{x=0, y=1}
}
XA 2 B A TiT DA A 3 e R R R R 2% e 4
print(polyline[2]-x) --> -10

TP R I o YT A T AORAT RG], EERIRANBEAEH S S IR G — A v
JOES TATHRR GG MR IR e aa ey 3 AT
[expression] &7~ I R K B AT iR AL IR R 5 | -
opnames = {["+"] = "add", ["-"] = "sub",

[*"1 = "mul>, ["/"] = "div"}
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i =20; s="-"

a = {[1+0] = s, [i+1] = s..s, [1+2] = s..s..s}
print(opnames[s]) --> sub

print(a[22]) == ==

list XK WTAGAE A record KUK AT 4R AL & IX Tl — AT 4R AL A5 451
{x=0, y=0} <=-> {["x"1=0, ["y"1=0}
{"'red”, "green”, "blue"} <-->

{[1]="red", [2]="green', [3]="blue'}

AR SR ELIR AR AL R RS A O T4

"Thursday', "Friday", 'Saturday'}

days = {[0]="Sunday', "‘Monday', "Tuesday', "Wednesday",

TR AR M AR 0 THG, 15 AR 2 ArtE FEANBEAL I -
FER I PR BRI B 1) TR, T DA (S BUJS 9

a = {[1]="red"”, [2]="green’, [3]="blue",}

17

FERIE A BRI AT IE S ¢ mTRU S O AR, i AT 705 R

P RIAFSER IR ICER .

{x=10, y=45; "one", "two", "three"}
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T R KBk

Lua f& C Al PASCAL JL-F-ZF5 BTy itk geitf) . WETER). SR H 4 fiE a0
A, RIS R G 2 A IR R AT R

% 4

4.1 K415 9)

Mt 1 2 LA — A i ()R LSO 3k P B B A () v o
a = "hello" ..
t.-n =t.n + 1

Lua v DAY AN S [F IR A, R EIIRFMESIRN & £ HIEZ 5500, WEE
P A HE S MR SR Ao il ) A
a, b = 10, 2*x

PR TE 7 Lua 2 S5 VA T BT IR AR A PR TIRE B AT, i AFRATT AT LA
AT A H AR R (R :

“"world"

<--> a=10; b=2*x

X, Y=Y, X

-- swap "x" for "y-©

alil, alj]l = a1, alLil -- swap "a[i]" for "a[i]"

AR EANBRE BB, Lua & H VAR EANEO LR B LL T Seng
ba. BRAH > A HAS A ni | |
‘b, AR < HHNE Z RIME S W 20

it

a, b, c=0,1

print(a,b,c) --—>0 1 nil

a, b = a+1, b+l, b+2
print(a,b)

a, b, c=0
print(a,b,c)

-- value of b+2 is ignored
-—>1 2

--—> 0 nil nil

bR fE AN AN IR RS O, TR RN 2 AN AR R IR AR IR

X REAN AR IR

a, b, c=0, 0, 0
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print(a,b,c) -->0 0 O
ZAEMME LW HIR A AR i, mlORE bR 230 T % [P 25 A0
a, b = QO

FOIRIIPIAME, 25— Mikg a, 5K b.

4.2 B x5/ (block)

{FH local Gl —AN Rl &, 54 RARE AR, R & AR B AN e
WA RS fe— Mg N, — A REUE, 80— chunk (2545 75 B8
AN AR SCA D),

x = 10
local i =1 -- local to the chunk

whille i<=x do

local x = 1*2 -- local to the while body
print(x) --> 2,4, 6, 8, ...
i=i+1

end

if 1 > 20 then

local x -- local to the "then"™ body
x = 20
print(x + 2)
else
print(x) --> 10 (the global one)
end
print(x) --> 10 (the global one)

VER WORAEAS AR Lt (] 7l REA fiehi th 1S I 428, RO 35 4] local i=1
e FE R chunk, (EAZH RN AT 78X — ), Lua ¥ JT4R—MBii chunk, Xk
A B TR RGER . TR X BUCRS R do..end (AT cle++ {3
B

WL AR MR R A L, 7PN A
ELTRGEALES

2. Vi) B 0 3 A R

112 block ik — A FHL: do.end YIRS . 4 IRAELEE A AL A
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0 FH 9 R ) I A 3 2 AR T
do
local a2 = 2*a
local d = sqrt(b”"2 - 4*a*c)
x1 = (-b + d)/a2
x2 = (-b - d)/a2
end -- scope of "a2" and "d" ends here

print(x1, x2)

4.3 I=H| L4159

PER AR ) 2 AT AR A R T LU AT, Lua WA false AT nil Jufid, Al fE 0
if i57), A7 =R

if conditions then

then-part
end;

if conditions then
then-part

else
else-part

end;

if conditions then
then-part

elseif conditions then
elseif-part

.- --—>Z N elseif

else
else-part

end;

while T

while condition do
statements;
end;

repeat-until ¥ 1)
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repeat
statements;
until conditions;

for 1EAJA M RIR:
H—, HH for 54

for var=expl,exp2,exp3 do
loop-part
end

21

for ¥4 /1] exp3 114 step M expl (HIUHME) % exp2 (& 1ME), 44T loop-part.

exp3 T LA S, BRIA step=1
EEPINCE S
1 =R RSP, IF HE eI a6

for 1=1,f(x) do

print(i)
end

for 1=10,1,-1 do

print(i)
end

AT T R AR TR K.
2. PEIAR R var A2 R R AS R F B A U, 0T H AR IR AT 2K

for i=1,10 do

print(i)
end

max = 1 -— probably wrong! "i" here is global

WER TG B AR B P AR B, 5 EEAEIR A R FLOR A

-- find a value in a list
local found = nil
for i=1,a.n do

if a[i] == value then
found = 1 -- save value of "i*
break
end
end
print(found)
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3ﬁ%ﬁﬁ¢$gﬁﬁﬁﬁﬁimﬁ,%ﬁﬁ%%%%ﬁﬂﬁﬂWOW%gﬁﬁﬁ_
IR, ] break i,

%:’ T@?ﬂ;‘ﬂ for ?}—E%’
AT L2 W — A1

-— print all values of array "a“

for i,v in ipairs(a) do print(v) end
a2 for i [y IE AT bR B0 1] ) A — ML
A — ANl key 45

-- print all keys of table "t*
for k in pairs(t) do print(k) end

Ju R for FELAH for A WY siAH ]«

1. AR B R AR

2. ANEAEKIEHIA R

HE AT, BoEf R

days = {"Sunday', "‘Monday', "Tuesday', 'Wednesday',

“"Thursday', "Friday', 'Saturday'}
DUAE AT XTI (R 44 7 e eSO S Uy — AN RO A o 1 1 75 SO 3 — A S i) 3R
revDays = {["Sunday"] = 1, ["Monday"] = 2,
["Tuesday"] = 3, ["Wednesday"] = 4,
[Thursday"] = 5, ["Friday"] = 6,
['Saturday"] = 7}
AT AR S SR ) R A 5 T

X = "Tuesday"
print(revDays[x]) --> 3
AT LT L, W LL Az ) 3R
revDays = {}

for i1,v In ipairs(days) do
revDays[v] = i
end

WERARKINERY for AT LA HEAE Jm T (1 2 1T JA T ARk 2
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4.4 break#=returniz )

break i) F KB H 24 RTHG3R (for. repeat. while). ZEAEFRAMBA AT LIS

return HSR M RREGR B, 24— ARk B ARG RN, 2R SH— BRI returns,
XA R AL pascal 12 (procedure))

Lua &L 25K break A1 return HEEHIBLLE block 458 —f) (Wmiieit: 14 chunk
(P fa—h), B AL end ZHT, B else §, =43 until Hi), -
local i =1
while a[i] do

if a[i] == v then break end

i=1+1

end
Ak T ek g HoAth B 752246 block [ H [R14E F return 5834 break, A LLE I
H4# A do..end e =23

function foo
return -—-<< SYNTAX ERROR
-- "return® is the last statement in the next block

do return end -- OK
-- statements not reached
end
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% 5% Rk

PRECAT PR R s 158 IR € AT S5, IXRRG O T s B D0 W TE A 2.0 500
R [AME, IR DL eR R R R R R A
ik

function func_name (arguments-list)

statements-list;

end;
P A, RS EINER 7S, Al ()2 B2 R H0R A .

print(8*9, 9/8)
a = math.sin(3) + math.cos(10)
print(os.date())

SRR AL, B A SROF HIXA S B0 A s R
fi&, ORI A

print "Hello World" <--> print(""Hello World™)
dofile "a.lua" <--> dofile ("a.lua®)
print [[a multi-line <—--> print([[a multi-line

message] ] message]l)
{x=10, y=20} <--> f({x=10, y=20})
type{} <--> type({})

Lua tRF2 4t 71 v 5 5 7 = H e 3 iEyk,  thl o:foo(x)5 o.foo(o, X)&%54 11,
J TR T S5 PRGN A 28 1 ) R N 25

Lua ff ¥ ea %, BERTZ Lua 251, L n] DUR HARTE S90S 10, X T Lua 277 5L,
FAA 28 55 S B o A T A —FF

Lua bR £ 55 2 MY 2 (W L RG-S A T ) AL, 20 420 20 B 2006, /D340 H nill 402

function f(a, b) return a or b end

CALL PARAMETERS

T(3) a=3, b=nil

(3, 4) a=3, b=4

(3, 4, 5) a=3, b=4 (5 is discarded)
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5.1 $iRE1h

25

Lua B0 LUR [P AN 45 548, Hetn string.find, R [FIUCHD 5 “ TFAARISE i) R bR

CUTRASAAAE VERL 53R B nil) o

s, e = string-find("hello Lua users™, 'Lua')
print(s, e) -->7 9

Lua eRECH, 7E return J5 41 H ELR [P FES R BITR P 2 AH, -

function maximum (&)
local mi = 1 -— maximum index
local m = a[mi] -— maximum value
for i1,val iIn ipairs(a) do
if val > m then
mi = 1
m = val
end
end
return m, mi
end

print(maximum({8,10,23,12,5})) -->23 3

Lua A2 45 R H0k B 0 A DATE R IR, 241 D A fg s ) P e 00

FITAT IR [BIECR e 2 o ABCBEA W1 B =S pR L

function foo0 () end -- returns no results
function fool () return "a" end -- returns 1 result
function foo2 () return "a","b" end -- returns 2 results

o AR RGE G R B, AT LR LR G O

LS Rk B — B (BN RO BUR T R

ZHR I ZAME, ALAN il B L.
2. JAbAEOLR,  PREOH A AGR IS —AME CIER BT R FHE D niD

X,y = foo2() -- x="a", y="b"

x = foo2() -- X="a", "b" is discarded
X,Y,z = 10,foo2() -- x=10, y="a", z="b"

X,y = foo0() -- x=nil, y=nil

X,y = fool() -- x="a", y=nil

X,Y,z = foo2() -- x="a", y="b", z=nil
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X,y = foo2(), 20 -- x="a", y=20

X,y = foo0(), 20, 30 -- x="nil", y=20, 30 is discarded
5 RECHAME N RSB I, A2 A
print(foo0()) -—>

print(fool()) --> a

print(foo2()) --> a

print(foo2(), 1) -->a 1

print(foo2() .. "x') --> ax

W=, RO AR A R H P AR IR, AN AR N AT ]

a = {foo0(} --a={} (an empty table)
a = {fool1(Q} -- a ={"a"}

a = {foo2(} --a={"a", "b"}

a = {foo0(), foo2(), 4} -- a[l1] = nil, a[2] = "a", a[3] = 4
FAk, return FOIXFPEL, R[] “FO MR [RIE 7

function foo (i)
if i == 0 then return foo0()
elseif i == 1 then return fool()
elseif i == 2 then return foo2()

end
end
print(foo(1)) --> a
print(foo(2)) -->a b
print(foo(0)) --— (no results)
print(foo(3)) -- (no results)
AT LA (515 - Aot O R [ — A
print((foo0())) --> nil
print((fool())) --> a
print((foo2())) --> a

> return T BIRAGE T A5 R 3R R E 45 SRt oK SR R —AME .

PR A2 R [ )RS IR R 2 unpack, #5632 — N AN S IR IR T AT o0
%o unpack R SCHIE AL HIALE], 75 C i 5 nl LU ek 5 B 118 FH ) 2 1) pR
LS WIS HOT AR s B, (HANBEPIE [ I P AZ o 7E Lua P SRR Y T A2 2 8 ]
AR R U TR XK
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f(unpack(a))
unpack & [9] a FrE RN fOIIZ4
f = string.find

a = {"hello”, "11"}
print(f(unpack(a))) --> 3 4

TitsE (I unpack pRECEH] C i & SEHLA, AT W LU Lua K58

function unpack(t, 1)
i=i1orl
if t[i] then
return t[i], unpack(t, i + 1)
end
end

5.2 [ & R4

27

Lua &R DL PR H IS4, M C il 5 R UE B S L = (LD
R PR Z A Lua KBS B00E— D arg R+, B TS84, arg

KL —ANk n FoRSEA
B, FATATLAES print K%L

printResult =

function print(...)
for i,v in ipairs(arg) do

end
printResult = printResult .. "\n"
end

printResult = printResult .. tostring(v) .. "\t"

A IEBATI REF 2 LA 2 2 8o _E T2 24

function g (a, b, -..) end

CALL PARAMETERS
a(d) a=3, b=nil, arg={n=0}
a3, 4) a=3, b=4, arg={n=0}

g(3, 4, 5, 8) a=3, b=4, arg={5, 8; n=2}
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W BTN, Lua 245 B R 58 24645 R SOV 2 250 R T SE 2 T8AE arg K

A BRI, W R FRATUAREE string.find JR[BI)EE —AME . — AN )7 vk &
i IWE G (dummy variable, F%I£k):

local _, x = string-find(s, p)

-- now use X"

ST AR FT T 48 47— select 554

function select (n, ...)

return arg[n]
end

print(string.-find("hello hello™, "™ hel'™)) --> 6 9
print(select(1l, string.find('hello hello™, ™ hel'))) --> 6
print(select(2, string.find("'hello hello™, " hel™))) --> 9

A Ik 5 0 R B T AR S R AR 3 45 53 A )RR B R DU P AT A £
unpack(arg)iZ il arg ZFTH A S5, Lua #2447 — A ScA ks AL pa % string.format
(Bl C 55 1 sprintf BR 0
function fwrite(fmt, ...)
return 1o.write(string.format(fmt, unpack(arg)))

end

XA TR SO KAIERAE RS B AR AL 50— A R AL

5.3 4% 24k

Lua [P ESEOE AL EARSC, N SES P R it 2. At e 4
THOESHORRA N, Hn rename BBUTIRET AN SCIFE M 4, AR EATHRATICA
T 20 IS S T

-— invalid code

rename(old=""temp.lua', new="templ.lua'™)

FHPXBACERICRIN, Lua AT LUE IR DT AT (RS H080E A&, R gk
Ry — S ok S TR BEAAARRS 1 D . PROh Lua Tk SCRe s B0 HT IR S 2] LLE 3
I IE -

rename{old=""temp. lua', new="templ.lua"}
FRE XA L FAT T 2 LT rename:

function rename (arg)
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return os.rename(arg.old, arg.new)
end

MRS AR Z I, XM ek ES Bt 34 77 AR T8 . Bl GUI b G i
EARR R BE IR Z ZHOF LR ZHUe vk, ] DU R i m oy =X
w = Window {

x=0, y=0, width=300, height=200,

title = "Lua™, background="blue",

border = true

b

function Window (options)
-- check mandatory options

ifT type(options.title) ~= "string” then
error("'no title™)

elseif type(options.width) ~= "number™ then
error("'no width'™)

elseif type(options.height) ~= "number’ then
error("'no height™)

end

-- everything else is optional
_Window(options.title,

options.x or O, -- default value
options.y or O, -- default value
options.width, options.height,
options.background or “‘white', -- default
options.border -- default is false (nil)
)
end
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ﬂ—6$ ;‘é_‘/\‘, 2

Lua H 1) pR EO A A i e AL (lexical scoping) (R55—2541 (first-class values).

AR A Lua "PRREBONIMBE (BUE. PR R, R A IR
B, WA RIAERAER T, T DM BRI S, 3] DU e A R

WVEE SR BB RRHOT LLYS ) i MR P AR R XS Lua 424 T 0R
PR Th R

Lua 1 5¢ T B ECRH GOME AR AR (1) 22 BB m DIRAT 447, BE 441 . B 3RAT3 2 s 2
% CHedn print),  SEbr Fot Ul — M R R AR, BRI R AR
a = {p = print}

a.p('Hello World™) --> Hello World

print = math.sin -- “print® now refers to the sine function
a.p(print(1)) --> 0.841470

sin = a.p -- ~sin®” now refers to the print function

sin(10, 20) --> 10 20

BEAR BB, ARIEAW AT LB R E T, Lua TP RATIE W IXHES:
function foo (X) return 2*x end

Xk B Lua VIEIEFG], 1 T2 A R 2

foo = function (x) return 2*x end

PRAE XSEPr e —AMRETE R, RN function (AR SRS — M. FAT 14T
H function (x) ... end K& LA~ RECFRE H {3008 — AR —FE.

table bRt FEFR It — NP RS, B — AN RAEAMASHOT LA PR Tt % X
A ERECL RS AN R CFAF R B B TP B AT HE R . Lua A
SR RE 2 MR ESECk I S X BB DL TR L, R — AT R B E N S5 (R
C++TBREON 5, HE7 BREHEZ AT JCEAE AN SEL IF BRI (1 R/ R R,
it :

network = {
{name = "‘grauna’, IP = "210.26.30.34"},
{name = "arraial", IP = "210.26.30.23"%},
{name = "lua™, IP = ""210.26.23.12"%},
{name = "‘derain’, IP = "210.26.23.20"},
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U AR BATAEE I 2 1) name S

table.sort(network, function (a,b)
return (a.name > b.name)
end)

DAL A bR £ A 2500 s 7R Lua B FRAE =22 ek 20 Chigher-order function), 4 |
[ sorte 7E Lua ", =2l R 30 500 pR A0 AT X, BT B ORI “AEASEUr R

MRS —H (first-class value) ALF .
N2 H AN e BT

function eraseTerminal ()
io.write(""\27[2J3")
end

-— writes an "*" at column "X “row y*
function mark (X,y)
io.write(string.format(""\27[%d;%dH*", y, X))

end

-- Terminal size
TermSize = {w = 80, h = 24}

-- plot a function
-- (assume that domain and image are in the range [-1,1])
function plot (f)
eraseTerminal )
for 1=1,TermSize.w do
local x = (i/TermSize.w)*2 - 1
local y = (f(X) + 1)/2 * TermSize.h
mark(i, y)
end
io.read() -- wait before spoiling the screen
end

B F IERAISAT, VR 250 U AR 1R 28 35 5 R R i sl 7 —

U

plot(function (X) return math.sin(x*2*math.pi) end)

KeAE bf e BN BRI

SEERAAL PRHIRE, B A
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A5 LPR BN P e Lua ST R SN LU SeRE, T WA
I FETT 4

6.1 H&

AR BN R Ty A R EOE SO, PRSI R R T LA i) 0B ) o 5D SR 7
Ak, XL IRATFRAERNEE S BRI ERARIE 2, FIFARatt, 385 E A
EH R R S B — DI RE RIS, AR S SRS R

N AT BOEAT AR AR BB A EE A A R SUR I R 5
DUAE AR 2 (KRG ey RIS 22 A AT HER? 7l DO FEAHL -

names = {"'Peter™, "Paul", "Mary'"}
grades = {Mary = 10, Paul = 7, Peter = 8}
table.sort(names, function (nl, n2)

return grades[nl] > grades[n2] -- compare the grades
end)

TEOE QI > s B UL D) fE -
function sortbygrade (names, grades)
table._sort(names, function (nl, n2)
return grades[nl] > grades[n2] -— compare the grades

end)
end

1l o L5 7E sortbygrade BRI sort HH (1) B 44 BR E0AT L7 ) sortbygrade #1251
grades, 7EFE4 KA grades AN &4 R AR BB AE SR BAL &, FRAIFRAVESMIIN R AR
& (external local variable) ©%# upvalue. Cupvalue & EA74E% S, SRIM7E Lua FABIIAE
FEAT T SRR, AT fil LEt2 external local variable %) .

A NI4T .

function newCounter()

local i = 0
return function() -- anonymous function
i=i+1
return i
end
end

cl = newCounter()
print(cl()) -->1
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print(cl()) --> 2

P 44 pR A upvalue | ORAEARIS T A, S FRATTIA A BE A4 e B ik | 288 T4
FHYGEHL, R 0% i R % newCounter EL281R [P T . #R1M Lua F PAAL A SR ARIE AR AL BE T
TX PG O o 87 HL R UL, AL — N e CL B 1 upvaluess W R F-ATTF- X ] newCounter,
BRI —ASBR R AR & B, RIS 3] T —MERER AR & ERE .

c2 = newCounter()
print(c2()) -->1
print(cl()) --> 3
print(c2()) --> 2

cl. c2 AR AR AR, EAERAER AR R A R S ERPTS A
HD]EiKaNs
BOR okl MEIREINAZIRRE, REBUDUE AR — AR A A R it
TEA P EUR G G DL T FAT 4R 2L A0 PR VE pR FA R 14
WIALAE bR SO TP AR AR AT HI I I fE , 4n iy i FRAT T L 2076 T AAE Ay ey 2 ek 8 (sort)
IS5 VE N BRBUREREREL (newCounter) o IX—HLHIH A BATT 1T LAZE Lua o8 5t 7
G HALIN PR . AR T R e R &b, s GUI FREE Hp R g S i —
#%1 button, {HHJ/ %1 button I [B13 s BB T, AT REA R FRHZ LB 12N N A5 2 AL BE
FAESS A RO o BAASKRTE, —ANTiEHITH 8% 5 2 10 AU F2 L, RN DN N —
ANEeyE, TR R e A AT
function digitButton (digit)
return Button{ [label = digit,
action = function ()
add_to_display(digit)
end

}

end

AT BAMEE Button & — /MR GBI TH,  label 2 IZH AR,
action s A F T I FH (=] T pR 2. (S Bs b —AN P, R A7 ) upvalue digit) .
digitButton 52 AT-451R A5, e iAs i digit #2 L, 19038 o BT 4R ] LA P 9 HonT
DAV in) JR A2 1 digite

PALESE AN R B SO R AR AT IR I . R A bR B A7 7 0 (1) A PN AT
A AR 7 (6 1 B SRR TOE SCRR B 8 M R 75 22 I 4R BRI — A8 B S B ] LU
FE SCRR A ol tn AR nT DL i S sin AR S2 — AN B A &2 O AE S S 4L
oldSin = math.sin

math.sin = function (X)
return oldSin(x*math.pi/180)
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end

S AE R T 2

do
local oldSin = math.sin
local k = math.pi/180

math.sin = function (X)
return oldSin(x*k)

end
end
EFERA HE SRS TAE — A R AR N, Vil sin (R ME—J7 22 0 1 ) ARCAS TR B

HFH R AR AR FRAT T RT LB — AN 22 4 i CRRAE VAR, A java HLIRVDAE —FF),
MBEANBAT BAEEARE CEEn R AT AT W 2% R 554 FARIBURIARRS ) I 22 4 [ R G
FETFEN, LA AT LA P S o FEYT open BRIEICK BRIFE 4T I 1 ST A
do

local oldOpen = io.open

io.open = function (Ffilename, mode)
if access OK(filename, mode) then
return oldOpen(filename, mode)
else
return nil, "access denied"
end
end
end

6.2 45 HIK

Lua HeR#n] DL & /AR BT UAE A /iR &, BAIESE D) 261 R
10 table 138 CRER4Y Lua FRAEFEA X A LHIDR S B 4 jo.read . math.sin) . X
TEOLT, DA = R RN R v
1. AR EORAE— i
Lib = {}
Lib.foo
Lib.goo

2. Al AR i R £

function (X,y) return x + y end
function (X,y) return x - y end
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foo = function (x,y) return x + y end, |

goo = function (X,y) return x - y end

3
3. Lua $efit 5 — Bk =
Lib = {3}

function Lib.foo (X,y)
return x + vy

end

function Lib.goo (X,Yy)
return x -y

end

IRATH R B AARAFAE— DR RS N I, AR B — AN R AR, e UR e
HAG i A — AL — B VB A A R XA E SRR PR AR A T : P4 Lua 48 chunk
A RREAEEE, A chunk Py AT LURS W] SRR pR K CIUXAE chunk A RTDLD, VA€ S ORIIE T
B0 P9 A A o 50T DA AP R 8. T 7 ] S e ) A A g

17—
local f = function (-..)
end
local g = function (-..)
f() -- external local “f" is visible here
end
2. A=
local function f (...)
end

A e BRI AE W3 U1 =) 0 R 21 g 5K
local fact = function (n)
if n == 0 then
return 1

else

return n*fact(n-1) -- buggy
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‘ end |
‘ end |
XA RS S Lua g 18 3 fact(n-1) FFEANEIE At 2 J5 350 6 £ fact, Lua 23 £ 7%
PR A XA AR B4l facte 0y T MR ULIXAS ] @ FRAT T 207E 52 S ek DA 5% 75 A -

local fact

fact = function (n)
if n == 0 then
return 1
else
return n*fact(n-1)
end
end

IXHEAE fact WS fact(n-1) U IS —ANmEB e £ Hl, 247 fact jt nl ASRIBCE A 1)
BT

{EE Lua 4 e T A PB4l DATE B R I ok 50e SR A b 7 0T B

558 SCAR B 3368 VA 30 R 0T B2 508 75 AR 5 o XA AT LA

local T, g -- ~forward®" declarations

function g O
fO ...

end

function ¥ O
g0 --.

end

6.3 :E# 49 &R A (Proper Tail Calls)

Lua R AL 75— N B R & nT LLE A AR I (proper tail recursion, -~
LR RTE “RisIH7, BARIERW KBS H S,

& —Fh AT eh 2 2 1Y) goto WA, M 5 — s B T S 4h—1 i
Hrt, FATRRIX AR .
function F(X)

return g(x)

end
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g MR I
Bl AL g A AN AT TS, XA LT 2R T R g ﬁﬁﬁ%fﬁ
SHR BRI f BT RUR M Z 5 e e AN ek b R B OG- T 2 AT A5
S 1 s LU AN Lua g Re s ) IR I £ A 1 T I AN I A Ak, JRAT TR I A
B CRRIER R
H1 TR P AN S AR = 0], I 2 P s A ) S 2T BAJG BRI
A n A T S
function foo (n)
if n > 0 then return foo(n - 1) end
end

LR A 2 R
B A R RO Al R KR B AT O A I S EAE T R IR .t

function f (X)
g(x)

return

0

end

XA AR g . ASANETE g MR IEHME, BTUAAEREIRAL [FIFEK
UM A R A -

return g(x) + 1
return x or g(x)

return (g(x))

-— must do the addition
-— must adjust to 1 result

-— must adjust to 1 result

Lua "PRALL return g(...)IX R IR T2 BT . HJE g M1 g IS EATT LLE B 2%
RIEA, D0 Lua AR Z Aok SERE A B i 2 R A -

return x[i]-foo(x[j] + a*b,

I+ J)

LUK R VA R BRAR 8t goto,  AEARGSHLI G A2 A0 R P AR AR AT AT Ao ARESHL
(0 R s HOCAERE AV IRAS, BAIRZS L 2 goto(or call)—MRrsE (R e K. dl1%
JE— AR E TN BT REATIRZA S0, RS AR RAE AT, &P
AN AREBNHITT 1), ARAZ TS i) A7 BRI B TKAZ T )0 SR b3 T, 5 WU T B A B
Flbrog: WITAG 0055 1) 2158 H K B3 T .

IXASTE U o SR FPRZSHL, - RS AT s Tl IR &MTUHtAFW
5 BRI R E AR, FAT LSRR A5 A2 2h 2 75 44> 1] o
DU s ] (R 8 AR A T

function rooml ()
local move = io.read()
"south™ then

if move ==

Copyright ® 2005, Roberto lerusalimschy & www.luachina.net



Programming in Lua

return room3() |
elseif move == "east" then |

return room2()

else
print("invalid move™)
return rooml() -- stay in the same room
end
end

function room2 ()
local move = io.read()

if move == "south' then
return room4()

elseif move == "west" then
return rooml()

else

print("invalid move™)
return room2()
end
end

function room3 ()
local move = io.read()

if move == "north' then
return rooml()

elseif move == "east" then
return room4()

else

print("invalid move™)
return room3()
end
end

function room4 ()
print(“‘congratilations!™™)
end

FATAT LU roomL() JT AR IX AN AR -
WRBA EF R, SRR RE—AME, 2B G i S E8kHE H
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EIEAR YRR AT A BRI R A, DO BRI R R T 2 > goto S A EEOE
ARG BB H
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%1% #RBHzRfor

FEIX T AT AEE for HIAARAS, AT ADMRHRFEARIT IR, RIFHA]
5 2 el LR IV E for (K58 K2 A0S H B8 K ik AR As o

7.1 #REEH5H@

AR — P SCRFFR B R AL G5, BT LA SRS R — AN o3 . £E Lua h3kAT]
Al R BORFIRIE RS, BRI HNZ R EOR IR PR ST — AR

A7 AR B B A H RS TFIT — oDl R IR, sl A Ath i i ok
BT 0B LML AR o P R SR RO o] AR A 5 SEIXAME S5 . il e —
AW EBRRE, BT LU ]S B 2 AN AN R S A R AR o AR P R R D i
JE IX LA R AL B AR ORAFARATIE IR o 48R U BLEER AN AL 20 B A1 g HAb
H AR, PN S i s A R N A S
I B RO,

AR T, AT A list 5 — MR R RIEAREE, L ipairs() AN R ) 2 FRAT]
SEHL XA AR AR R [P T R A A2 RS R AxR:
function list _iter (t)

local 1 = O

local n = table.getn(t)

return function

i=i+1
if i <= n then return t[i] end

end
end
XA H list_iter JE—AN L), BRI A AR S B —ASE I R GEARERA L),
PELRAE N R R AR T (ti,n), DRI ARG AR B list i R —ANJo =l 24 list Hhik
HAEWE, 3R [E] nil FATAT LA while 18 A FRAE FIX AN EAC 25«
t = {10, 20, 30}

iter = list_iter(t) -- creates the iterator
while true do
local element = iter() -- calls the iterator
if element == nil then break end
print(element)
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end

T HEX A IEACEIBAR A S T3k for #54)
t = {10, 20, 30}

for element in list iter(t) do

print(element)
end

JuE for AR AL FE T A ()30 (bookkeeping): TSGR FHIBAR T " Bl B
IEACRREL, R TATZE iter A ARJEAERE— BB AU A R ARAS R £ ik
AR P nil WAEHEE R O ARG 256 for BEIEATHE 2 M4T55).,

NHE AR A — s 7 AT 1S — AR [ — AN SCRF P 9T A7 DL 1)
B A TSEIE R, BATFEREMWAME: SErT A S T s &, AP
NGNS SR AS  lines pos {RAFIX M .

function allwords()
local line = io.read() -- current line
local pos =1 -- current position in the line
return function () -— iterator function
while line do -- repeat while there are lines
local s, e = string.-find(line, "%w+", pos)
if s then -- found a word?
pos = e + 1 -- next position is after thisword
return string.sub(line, s, e) -- return the word
else
line=io.read() --wordnot found; try next line
pos = 1 -- restart from first position
end
end
return nil -- no more lines: end of traversal
end
end

IEAR BB FAARER 8 T string.find A%, string.find 78 2 R04T M AT E T4 £
FRUCHC A #Aa], 5]rb DCIRC F B i) A A S vow+ FE IR s S A ke 21— AN ], JEARRR
B R M ETALE pos K JE SR — M E, I HIR [FIXAN L (string.sub BRI line
R AN B S EZ AT 5D B IEAR R BRI M — AT H R R REH
line AT izIR [H] nil Z5 3,

JUEIEA R BT SE %, (AT AT R 2 IR EL

for word in allwords() do
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print(word)
end
WHEANGOLT, EREREES S . XARKRE, K Lua WEAFR LA S
ISR, EEASRME TV . R, BEI, BOTHE IR,

7.2 juforayiE s

BT ERAT 1A BIIEAASA — NS OO R A — AN, KZHET
XS BAT AT, BlinE allwords IEAC & o B — AL AU B e A SO f
KUAALTE, R LENE O BV R A RE . ARG b JATTAT
LU FHTEE for A S R R IEACHPIRES .

BT FA A BIEAE AR P yatE for 76 H ORI RAF SRS, SEhr LERAF =1
fE: HEACRE REF R EHARE. I,
Ju bk for BSCEETR
for <var-list> in <exp-list> do

<body>

end
<var-list> /& LA AL 5 7 AL B A4 813K, <exp-list>id DL ERE ANE 573
BRI ZRIE AR, WEEHT exp-list 7 —AME: &R T M.
for k, v in pairs(t) do

print(k, v)
end
LA, kv ORI pair(t) b RIA KA
TEARZ IGO0 P AR B SIFRM I — A, .

for line in io.lines() do

io.write(line, "\n")

end
FAIFRA RN ER R AR A, AR nil IFIEFA S5 A .
N ERATEFIEE for (AT
B, WG, TS in JRRIA R, RIE MR [BIVE L for T E ) =AM
AR E IREH R AR S2EE A, WEREREAIR P E RN AL =
AN EZI il ML, 2 R 2R .

B BRI H RN AR AR ZHOH A B R T for 45K,
W EBA AL, AR SR B A% 15 255 EO .
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B RIS BOR P RE IR 2 AL 81K

SE0Y, A RAR I S ME A nil JEIREE W, A AT I A
PN P (1 2 o RV Q1 D EBES MR-

AR -

for var_1, ..., var_n in explist do block end
ST

do

local _f, _s, var = explist
whille true do

local var_1, ... , var_n = _f(s, _var)
_var = var_1
if _var == nil then break end
block
end
end
WERIEA ISR f, REH R s, WHRERYIGERE a0, ARG EK
fEIR: al=f(s,a0). a2=f(s,al). - ,» H2 ai=nil.

7.3 RREHZERSE

TR AT AR AR BAEADIRGS IRACAS, DRIAEIRIA o A Ta) AR IR 2
IEAC S o O P R AE BB AT

B UOEA, AR B A A CIREH B HIAC R 1A 2 Eoi
N IERES B A HA X PIAME AT DRI — AN 05t e X IR AR A RS 1) it
TP 167 PR R4 52 pairs,  Athi [Ty B4 IR R — AN TR

a = {"one", "two", "three"}

for i, v in ipairs(a) do
print(i, v)

end

AR R FE B3t 7 (1) 36 (JEH L R A SO IRPIRAS T D) FES TR 5| M s
(Pl &), ipairs FIEACRREAR 5, FRATAE Lua hn] DUXAFE SR
function iter (a, i)

i=i+1

local v = a[i]
if v then
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return i1, Vv
end
end

function ipairs (a)
return iter, a, O
end

4 Lua ¥ ipairs(a) FFAATEERIN, Mg =AME: AR B iter, RAN B as #
AFBAHIUAAE 05 SR Lua 8 iter(a,0)i% 7] 1,a[1] (B AE a[1]=nil); &5 —kEARIHH iter(a,1)
& [E] 2,8[2]-+ - B —AHE nil JTE.

Lua R SEEL I pairs &N next SEIRIT IR 45 77 v -
function pairs (t)
return next, t, nil

end
BT LLANME ] ipairs B ] next

for k, v in next, t do

end

io4E: exp-list iR P45 R AHHAE =4, FTLL Lua 3REX next. t. nil; ALY
i pairs I 3REL

2 RENENRE

RZAGOLT, BT ERAE ZARSE B A S B RS E S s, &
fR] LR TV P, I — RO B2 K DA BPIRAS 5 B34 2 table 1, 4 table
VERIEARER PR &, PRSI0 R W LUK I A 145 S AF L table Y, JiT LUE AR
Fol H AFTEE NS

N HFRATES allwords iEAQE, IX— IR FRATAS &A% FH P4 iy A2 450 A7 PNk Cline,
pos) [1] table.

TFURIEA ) PR B AR AT B IR,  Ath D6 250 (M2 R BRI AT A IR s

local iterator -— to be defined later

function allwords()
local state = {line = io.read(), pos = 1}
return iterator, state

end
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FLE AR FE T AR AEIEA TR B 5 1

function iterator (state)
while state.line do -- repeat while there are lines

-- search for next word

local s, e = string.find(state.line, "%w+", state.pos)

if s then -- found a word?
-- update next position (after this word)
state.pos = e + 1
return string.sub(state.line, s, e)

else -- word not found
state.line = 1o.read()  -- try next line...
state.pos = 1 -— ... from first position
end
end
return nil -- no more lines: end loop

end

TIPS T REM S TR IS NS, POV I i for SRORAPIRZS, A
i EAE ZAE R A s WA BE ISR IS AAAS SE B, WIS TTREME I AL IS
AIREANEAL table XXy 3, A4 G AL ACHT 22 LA table /), 34b Lua AbEE ]
BE AP table S SEBREY o Ji 1 FA TR 2 53— P AT P RER QIS AR 7 5, X
Ty e B s E A 2%

75 AFHHERSE

ERISN AT RS, B EIRRAIENR, s RIaen 2 for 1BA), Wi
AP 1% 2B s (generator); HRZEILARIE 5 Hh i java, C++IBAEEHIBLC
SR T, FRATHEAE X AATE.

B 7 OV —NE N B 58 BB A IEAAT . R 2 FRAT M I AR AR I I e A
WA T s BA AU B — OB AR TR LA HE (AT 551 S H oM IEARER B ],
HARHUE, B2 — AN RBUE NS I HIXA R A IEAC 2 A F 1l

YER—A BARTIH -, FRAEA L 5 0ES allwords i£18 4%

function allwords (F)
-- repeat for each line in the file

for 1 in io.lines() do
-- repeat for each word in the line
for w in string.gfind(l, "%w+") do
-- call the function
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(W)
end
end
end

WURFATAREAT B ], 5 2
allwords(print)
S PR A AT T B 42 R BV VR 28, T 49141 B H 23 hello' Hi 3
M €1E
local count = O
allwords(function (w)

if w == "hello" then count = count + 1 end
end)
print(count)
H for S544) 5 1 [FIFE R AT 55«

local count = O

for w in allwords() do

if w == "hello” then count count + 1 end
end

print(count)
FLIE PEARHS KR I BIELE Lua ERRAHRAAT, TRIHE %A for fEH.
PR RS I SR A ZEAN K, AHAAT DX — T 1L, 50 el XUk BE 25 2 15 5 T PR 5

W—J71hi, for G5k TE R %, W LU break 1 continue i5f); 1F B IE FIIEAC 28 X% B vk
B return 15 LS B 42 B8 E R R 0] AN 2R AR IR .
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~

% 8F %HiF - EBAT - HRBE

BARIRATIE Lua SEMERANE S, HE Lua &7 Je 0 AR T 136 ke Hh R0 5 AR )i 144
1T R Z AR BT 5 A 2 X A M) o TEMPRE BT 3 TP A AR G BB BT R AN G, SR
i RE AL 5 RFIEANTE TARAT L S e G 16, T S e 2 18 S IS ATIN I 34, L,
TR AR VRS R 2 S, BT RT BLUEBR A dofile A7 /E AUZ UL AT LUK Lua
VE Ry — i B YT 5 1

AT FAIA 441 dofile, #2°¢ 44 Lua i 4TAAR ) chunk f—FhJ5UA1#AE . dofile
SRR FR AN R . B SR RE M RO loadfile; 5 dofile AN[F][)JE loadfile
25 PR e 1S9 FLI (1145 B8 A5 19 chunk £ N8, TRETARTD; 53 4h loadiile
AP AT RAE B IR F RS DAY . FdTTn] LU FE 2 X dofile:
function dofile (Ffilename)

local T = assert(loadfile(Ffilename))

return £

end

1  loadfile 2k assert 2 H 15

SERCE R DI RE dofile LU T8 , A 52 A SCAF 4 13697 HAAT - 2R 1T loadfile B0 R 3 o
ERAEARIEOL T, loadfile 3R 9] nil FIEFRGE, XFERATH T LL A @& R P,
AN, WRBA ST A2 IR, loadfile K401 — Ik, {H]£Rkia1T. dofile
HIRR IR S 90 1

loadstring 5 loadfile AHAL, S AL & AN E S BLE N chunk, 112 A —AN sz
il an -
f = loadstring('i = 1 + 1)

fRE AR, PRI BAT i=i+ls

i=0
T print(i) -—> 1
fO; print(i) -—> 2

loadstring pRAIIHESR, (EAH IR 5 22 T/ Lo WA A L BT AL K2R 2 e e (1 7
A

Lua fE15E— chunk #B1E A —ANEE 44 AL #E . 5140 chunk "a = 1", loadstring i&
A 5 HAS 47 () function () a= 1 end

E AR E—FF, chunks m] LUE SO #AZ AR Al AR [HI{ -

f = loadstring(“local a = 10; return a + 20")
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print(fQ) --> 30
loadfile F1 loadstring #RAN Pl A 1R, 40 3k AR A RABAT PRE IR [ nil i B ASR A5 L :

print(loadstring('i 1))
--> nil [string "i i']:1: "=" expected near "i-

734, loadfile F1 loadstring #S A&7 14 AN A2, AT ANA S 1 chunk f&k 1 &
P SEIR I —ANEE 44 BRI 38R AT TR IR AR AT ST PR B Lua TR R B e X
RAEAEIBAT I RAE A & R AR ARG PRI o AR A BeAl 145 — A>3 foo.lua:
-- File “foo.lua"

function foo (%)
print(x)

end

HFATAT A £ = loadfile("foo.lua™) i, foo #%4miF TIHIERAH e X, WREE
NMABAAZZEAT chunk:

110 -- defines ~foo"

foo('ok™) --> ok

T SRR (K T dostring CEbin#k 3Hi247), ] LLUXFE
loadstring(s)

WH loadstring 3 [RIf¥I 45, SR QT AR INAR R A BRAAAETE VAR DR 15, loadstring i
5] nil A4 5745 S Cattempt to call a nil value); Jy 1 3R [ 53 4E ()45 45 B a] LA A assert:

assert(loadstring(s))(
I HAEH loadstring Nk — AN HEAT A= X, Filhn:
f = loadstring(™i =1 + 1)
KMES f=function () i =i+ 1 end S5/, (HJ2 55 — B Uit B 50 bR PR 8 & 75 B4 1%
— I, BB RECH H loadstring #R BB i, A —PNEEIX ) loadstring 2
PERII AR AN SV E VI -
local 1 = 0
f = loadstring('i = 1 + 1)
g = function QO 1 =1 + 1 end
A5, FARZRIK R g A0 JRiBAR & i, AR f AT ] 42 RAe i i loadstring A&
AT JRy A5 2 A 1

loadstring 1 ¥ FH T I AT RE AN 0 ARAY, L wmg AT H - | e LIRS .
loadstring #1¥—> chunk, RIiEfA). WERMAZE N RIAR, FEAERIELFTN return,
IR IR PIIA A . BT
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print “"enter your expression:'

local 1 = 10.read()

local func = assert(loadstring('return ™ .. 1))
print(*"the value of your expression is " .. func(Q)

loadstring & [ (1) e ZOFN 17 380 R 24, W LA IRBE IR =

print "enter function to be plotted (with variable "x*):"
local 1 = 10.read()

local T = assert(loadstring(“'return ** .. 1))

for 1=1,20 do
X =1 -- global "x* (to be visible from the chunk)
print(string.-rep("'*", f())

end

8.1 require &4k

Lua 34t =221 require PRECKR NGB AT  FHBS ¥ 15 require FT dofile 56 8 [RIFFE (1) L)
RefHA Y s AN
1. require 2R H S na Ctk
2. require 23 WS AR SO LA INARGRE S0 B SN R — S . T BIRRRAE, require
7 Lua "2 48 e 1 B L R pR A
require i FH 1 B4 A0 R AT TG B BB AR IO A LL X ), FRATT— M LB ) B AR AR A —
MNHZFYIER . require AR E—MEFIFR, T— A FEH—Fr b B SCE 4 (require
WSHO RS T7k. S, B — A5 T I 1 iR 5 1 S A
%o ULHCIIINAR Lua 23 B 500 ) 5 B R SR80 0, ARG B A X SO A .
RAEAEIR S RIRE R 7R S B I ie . i, BEAR R -
é?;?.Iua;c:\windows\?;/usr/local/lua/?/?.Iua
W H require "lili" i 3G $T FFIX LE SO
;Iili
| lili.lua
| cx\windows\lili
é/usr/local/lua/lili/lili.Iua
require JCVE 1A E A 05 (B2 M bR fimly, HAbmEE (H2 0
T, X 2 A e Lo
KT HE AT, Lua BeR A4 RAR E LUA_PATH &5 8 — AN FR/r R, a2 A
XA HR S AR 75 W require A AT ERBE AR LUA_PATH [F{E, Wi i/ K require
5 FH [ 2 B A2 CHILRSf2;2. ua™)
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require (1) 57— > BE A it G E BMBR] SO Lua fREE— 5Kk fr C 2 n2k
ISR FNZR (T table TRAE) o ISR —ANINZ K SCAFAE R TP AFLE require a7 5 R [H]
RPN S AG, TA LS4 B LA AR AN IR 1 i SO 44 require
[ —ANSCHEB I, B g Mz st Ehin require “foo" il require "foo.lua", #5454
"2, 2. lua" gk foo.lua Wik, FfiTtsn] Ll 42 548 & _LOADED Vs o) 344 41142,
IXREFRAT gt ] AR S A2 A5 28t s [RIREFRAT I ] DM — /N4 554k require N4k
— AP, Heln, require "foo" 2 J5_LOADED["foo" KA nil,  FediTr] LUK LI AE
i nil, require "foo.lua™k2x FE R INA 1% S

— AR LA v AR 1) S SR AN E AR,

: 2;?.1ua;/usr/local/default. lua

XA OLT S require BEAT UL R I At 2 43 FH AN [ (1) SCAF - CRAARIX A [ 5E 11 %
B RSN R I 5 A4 5 0. {E require 32474 chunk BLRT, BE X T4
4> JAr B REQUIREDNAME HISKAR-TEM: required RS SCAFEISCAE4 . 3o TR] DL I
HXAH I3 & require [ D) fE o 28 A Mo 41 1, AT W] LA R A2 & R
"Jusr/local/lua/newrequire.lua”, IXFfLLE R require #4121T newrequire.lua, X
00 AT LU L F_REQUIREDNAME M 25 52 Fr % required F S0

8.2 C Packages

Lua f1 C Z2IRAEZ 4541, HH Coh Lua 54, 5 Lua T4, C e L
HPZR S INBOTIERE, fERZHARG T A 5 S Blr ORI S8 = FEN L], R
MENAIERLEA L ANSI C (87, WEUE BAERRTE C i S Bh AR N .

WH Lua NELEARATAGE I bRE C SEBLINLE], ZhaEBR & — ARl Fdi 1] e
W AR FENL I JABHLEIZ BF . — BIRAMA T 3hA&E BN, AT AT LLBhE
AN Lua "RAAEAERIBLEL . BTEL, fEIXFRRRERTE B0 T, Lua $TH5 T A1~ & e 0 Js
TS 25 A i BE IR 5 2k — L8 5 SEIL T BhasE el RERY) Lua 24 windows. Linux.
FreeBSD. Solaris FAIAl—2% Unix V-5 5B TRXMHLE], 57 EIEF G SCRRX RS
AN . 7E Lua #EoR8F FisfT print(loadlib()E & [l 45 8, 415 %o~ bad arguments
UUIE IR (8 AT RS RF S A RN, 75 I Ui B Sh A IE FEHL AN SRy B BT 200

Lua 7MY loadlib () 8 N St 1 T3 S A IERL I DI o XA BB AN S AL
JE L0 R AR RO R AN R . i LA SURE P o P 481 -
local path = "/usr/local/lua/lib/libluasocket.so"
local ¥ = loadlib(path, "luaopen_socket'™)
loadlib k& & NZHR & (12 F FOEHER) Lua, ARIMEIAFTIFE (Wt gk A A
VIR R D, 2 bR IR R G BRI E R Lua (1 —AN R AL, IXREFRATTH AT LB #AE Lua
o A . G AN BB A e B A A G A R N R, loadlib H4 3R 9] nil FIAS A EL .
A TA] LS A i — BeA R, A AR I 1R 4R I U ) 1 e £
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"/usr/local/lua/lib/libluasocket.so"
-— or path "C:\\windows\\luasocket.dll"

local f = assert(loadlib(path, "luaopen_socket'™))
f() -- actually open the library

— AL BATTIEE R R AT PR AL N S R T AR BAR LMK stub SO, g
T P PR A T DA (S TSCAE SRS H s, HURREEAE K stub ST Y 3 R ) S B i A2
BIAS o oK stub SCEEFTLERY H SR IIANE] LUA PATH, IXFE¥E Ja ik ] LME T require %L
I CET .

local path

8.3 41k

Errare humanum est ($7 JiZi8: JLHDE AR . B UAIRATZR 0T RE BT 1L 1=
MIRA, Lua AN JRE T IR R, B AAS B8 A 158 AR ) 15 SRR i 35t
BEIB . A, AR R AN Lua 45 949 RT A chunk JE3& B30 3 ],

Y Lua B FIANYIE (R I &4 A, Betne ARSI T I A
R B AR 5 T ) R P A RESE Cnl LUk metatables & XGX T R, Ja I/ 4H) .
PR a] LG 1 error B UL AR, error IS B0 B A DS R

print "enter a number:"
n = io.read("*number')
if not n then error("invalid input'™) end

Lua $26E T & T TH0 N B ek assert >k 5e il 2R ALLK D fit -

print “"enter a number:"
n = assert(io.read(""*number'™), "invalid input')

assert EIOCKI AR NS, AR, assert AMUATATHNS; AU, assert LA
MNSHEAE ARG I . BB ASHUE IR . TR, assert & EEALEIM S,
SRIGA A R EL, ProA RIARES, TGie n @ 30T, 0 SR IER R BT
n = io.read()
assert(tonumber(n), "invalid input: " .. n .. " is not a number'™)

4 PR A0 B AT AR BIAE : IR RIS BB P A o SRRy 5,
BOAT I E IR, AN FEAR G X RE P2 4 L RENS I L i) S, LI B R
AP, 7 IR (AT A A o

Bl sin pRH, BOE FATLL sin All 2B R I 3R (B8 RACAS,  WAE AT sin AOACAS T BEAR
N

local res = math.sin(x)
if not res then -— error
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R, AR AT LIE T sin fR A x S5 807

if not tonumber(x) then -— error: X Is not a number

Mmges b, JRATEA SR ESHW AR ARNEE R, KASEE R ] RS IR
ATIRRE P A H T AP AE W), X BRI DL N, AR B S8 o5 ] PR A S B 11 7 R i R B 52O
HZ AR IEAT

kB M1 io.open BEH THTHFSCA, ARSCAFANEAE, dillanfr? RE
R, A RAE LTI SR SO R AR . FTRALNR jo.open ANfEFT T
S CHHT U EAFAE B BATACR ), eREGR 0] nill A S o KPP, RAT
ATLGEE 5P A E (el 2T 5 AN SO G B Ak 2 ] 3«
local file, msg

repeat
print "enter a file name:"

local name = io.read()
if not name then return end -- no input
file, msg = io.open(hame, "'r'")
if not file then print(msg) end
until file

W AR AR AN AR AL BEOX LeG 0, AR 24213z AT, W) DML assert:
file = assert(io.open(name, 'r'))

Lua Hf5—AN>J 45 20 io.open %, assert K5 il

file = assert(io.open('no-file", ""r'))

--> stdin:1: no-file: No such file or directory

R jo.open RIFIEE —ANEE R (R IR(EED) S1EN assert (128 A4

8.4 F ¥ Audhi AL 3¥

IRZ NI, ATFEAE Lua BEATES DAL, — A ISR e . 38 N HI 2K Lua
1847 — B chunk, #RAESRE, NS Lua i [P REFRACIEEAT AL B . 7EF ] & A5
AR Lua PR U R 2 520, 4T B R DR AR 5 ARk W R s AP A8 i

WIERAE Lua 7 AL BEAR IR, 75 2] peall o st R AR i ACAY

B AR AIEAT — B Lua AU, IXBACHSE AT A5 bl ARSI B 5 i R %

b RIXBAUSE A DR A
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function foo
iT unexpected_condition then error() end
print(al[i]) -- potential error: "a® may not be a table

end
W A peall P HIX A R %L

if pcall(foo) then
-- no errors while running ~foo"

else
-- ~foo" raised an error: take appropriate actions
end
SR AT DU B 44 e ) 5 sG] peall:
if pcall(function () --. end) then ...
else ...

pcall 7ELRF I (protected mode) T HHAT BREA A,  [RIINHZR T R 7 AT %
#i—YNHEH, peall iIZ[7] true PAS “HephAT s IR IBHE A5 R B nil A R4
BRAE EA OO 7R CRIEAIE] 72— table), 143645 error FATAT (5 EL#K
2x 4% peall iz [1]:
local status, err = pcall(function () error({code=121}) end)
print(err.code) --> 121

XL TSR BE Ty, 2 UNAT Lua i 85l e RIS DR 00 o ATl error
Pl e, AR5 peall #izk

8.5 442z &A= Rk¥Z (Tracebacks)

BARRAT DME AT B M RS R, W GO0, FRAMEH] 747 th ok diig
EEIAER . AR R N R CEEel—NE table MBI R ST M FRYIH)D Lua ¥ H
O AERTE R, 500 Lua ff A% 345 error IS B/ DR B . NETEM A0
N, Lua AT BETR AE A 1) U A ) 2k
local status, err = pcall(function () a = "a"+1 end)
print(err)

--> stdin:1: attempt to perform arithmetic on a string value
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print(err)
--> stdin:1: my error

local status, err = pcall(function () error(my error) end)

Bl AR B e TR (stdind AT,

PREL error IEV] LA 38 —ANSH, R REAERNZE g b, /RS T —ASREUH K

frfr “error &5 4% IEA A 7

function foo (str)
if type(str) ~= "string" then
error(‘'string expected™)
end

end

AT XA FH e 2

foo({x=1})

Lua 2335 H R AR AR 1) 42 foo 1A error, SZFr b, G528 error 74

TAEIXA ), A5 S T AR LR error HR AR IR R AEAE S T2 (IR A SRR
20 ik

¥r. 2k

FESA

function foo (str)
it type(str) ~= "string” then
error(’'string expected”, 2)
end

end

BRI, BATH AR TG R, mADGRE R AR
E TR AR A EIN RAR B Bl 7, {H peall BB [FIHE A5 RN, 2R T

o H
DRAFHE

PR A TLHIRRAS B Rk, 254875 8 tracebacks, FRATTAZIAE peall i [P LLRTZRE . Lua

AL T xpeall SRSEHLIX N IIRE, xpeall #2524 IR BREL. B R A0 EE bR 5K
RN, Lua S 7EARRE AT AL BE R K, R n] LA debug A IAC4E

o
HHRA

A5 B AW HH debug AR %: debug.debug 1 debug.traceback, 45 H Lua

HIPEoR A, AT LU 3 FEEE AR R EN IGO0 538l traceback B 8%

HIEE 1%

fE R, W H G W R s F R B DR R B8 . AR T LUAE A ] I ik 1

D2y —

debug.traceback K H 1 FIZ 1T traceback 15 5

print(debug.traceback())
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% 9F WRAF

W FRFEF (coroutine) 52 &R FIMLFELLEZRAL: A H WM, AR
AR, A HORIEATEE (P, instruction pointer), {H 5 H &R Pt 54 Ry &
FIRZAER . SGREMDFABRFHEEANRTET: E2AHBEN N, WS R
FERR P RIS AT 2 AN b FIRR il i Pk e i, FEAT—F8 e 20—
[FFRPAEIEAT, HHIXA ST W RIFE s R AR B A s Rk

AR ORI T EE, (R AR R A%, WA RS — Ik P AT, S|
TATRESANKEEAR, AL, ATk 5 T, LB AT N 2

9.1 PrFl &y Aad

Lua [ FT 5 W [A] B BA7 7T coroutine table 7. create b3 TG0 @B W [FIFE
HIG A A, WP FRE st T A . 5 — V10N, 3R [I{E ) thread
RKAY, FORBIERNRT). WHEIGHT, create MZSHUL 4 R
co = coroutine.create(function ()

print('hi™)
end)

print(co) --> thread: 0x8071d98

A =AVIRES: HlEZS (suspended). 12474 (running). 51175 (dead). 43k
TV RS iy, FORHERAS, B U FIRE 7 R I8 4T FRATTATH status PR
A B[R] FRIR S

print(coroutine.status(co)) --> suspended
B %4 coroutine.resume {5 {3 [R)FE 7> FH AR DR S A R IB T3
coroutine.resume(co) --> hi

A, PERRE AT EN NS, AR5 5e s, AR
print(coroutine.status(co)) --> dead
MHATA R, PR U PR T e B Ty 3, R R RN AR
yield B3, B LUK IEAEBAT RS, H— M1

co = coroutine.create(function
for 1=1,10 do
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print(‘'co”, 1)
coroutine.yield()
end
end)
PATREAIFETER?, FEFRAESE A yield ALk HEE
coroutine.resume(co) -->co 1
print(coroutine.status(co)) --> suspended

MBI e A3 pR L yield T DMERR PR, A 3RATHGE SR MR P, 5
MR AL yield (A7 BARELIATRER?, BRI UGB S yield BFE 454

coroutine.resume(co) -->co 2
coroutine.resume(co) -->co 3
coroutine.resume(co) --> co 10
coroutine.resume(co) -- prints nothing

b S UG, BhEARC AR, I R R AL T 1A . WERBRA MR A
IS, resume KR M| false A5 & o

print(coroutine.resume(co))

--> false cannot resume dead coroutine
AR resume IS TEERY AN, DRk, IR RIREF N A AERT R, Lua HAS
PO, T2 R IR 45 resume pREL.
Lua "R F 58K RE ), IEAE T 1B resume-yield SKAZ #4045 .
5T KA resume, %A yield, resume S B 4E U R D R
co = coroutine.create(function (a,b,c)
print(‘‘co”, a,b,c)

end)
coroutine.resume(co, 1, 2, 3) -->co 1 2 3

5 AN, Bl e yield 454y resumes true F WIS, true Z R HIERy, RIS
yield (IS4,

co = coroutine.create(function (a,b)
coroutine.yield(a + b, a - b)
end)
print(coroutine.resume(co, 20, 10)) --> true 30 10

FHN L, resume [MZ4L, ~HifhEgs yield.

co = coroutine.create (function
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print(‘‘'co”, coroutine.yield())
end)
coroutine.resume(co)
coroutine.resume(co, 4, 5) -->co 4 5

wJa T, RS A RN IR [RIE, L4y resume:

co = coroutine.create(function ()

return 6, 7
end)
print(coroutine.resume(co)) --> true 6 7
FAMRDAE DO FIFE P [ A 22 AR, (B R Al Ak
PUAEC KRR T T O IR FOJERE N 2%, FEFRATRSE Y > 20, SEiE A S Lua
(B AR R AR XFFR I [A] Casymmetric coroutines), 48 “Hut—ANEAE AT (1K A] o6 %~
B AN R ) B [ P IR T TR RS R AN AL, A7 L85 AR P A (symmetric
coroutines), BRI Al A& Efi 57 “PhAT 5 Hol 1] PR DI 7

A NFRARIFRES L R 2R, o5 — 28 N TR R R BRI B A, ™ kg 2
S PMEANRAEA A T5 B AN AL T R B A XA A 08 6 I s mT A HL A BE A
PATHAL , NRAT AW AE SLF TR A S A T P 8 F . (However, other people
use the same term semi-coroutine to denote a restricted implementation of coroutines, where a
coroutine can only suspend its execution when it is not inside any auxiliary function, that is,
when it has no pending calls in its control stack.). AW FEIFLA A 40T LAE T yield,
python F1f =/ %% (generator) it 23X A 10 ()21 p )

EGREHR B0 B ) MIAN S B ol ] ) DB AN R 5 Bl R] g 7 R 2R DO SR 7 A2 AH
Xf HER T AR, Al AN BE 56 BREL I B B R B BE 58 B — 284 T 55 FRATTEAGRAE AR AR 80 13 [+
ey AT RUR]FH A RR 1 Bip ] S 30 L BB R 6 Bk 03 7]

9.2 AL g R

T ) e AR A (149 1 2 FH R 2B 7 3 -1 B 3 1)L e 8 — A BB W 2
Bl CHen SO rREED, 55— RO AL PRI Se R (b s 315 — o),
PR

function producer
whille true do
local x = io.read(Q) -- produce new value
send(x) -- send to consumer

end
end
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function consumer ()
whille true do
local x = receive() -- receive from producer
io.write(x, "\n") -- consume new value
end
end

- Th AR 7= 3 T 2 HAEAMS IR IR, 80— P AL HE i g AbA 15
KIEAWAED, W AE T {3453 receive 1 send Wpla] TAE. Ho&—AN LR A F 15
INIIEDL, AR5 R o AR BRAS, S B O EIRER, #Ah S— T
RIS o 0 T IX PR R G DL, P LSO —AN ek B S5 R AR BRAG B, A A 330 1)
P52 o ARITIX A AR 70 SR BU 58 B S Bl 1 mT e HEAN TR 5

IR Ay A R e A T BRAR 53 DA A R 2 i I 2 22 D) resume-yield
KASAWIE . 24— MDA yield BFFEASZEAN—ASH ek £, U AR 2k [H]
—ANRYRAY resume T . AR, T resume ISFIEANS TTUA—AN B 1) B8 H0 T A2 3 [
yield IR PR IE R BATT T EM, 51613 send-receive Bl TAEM 72—
ff). receive MuR AL = A= B, send $E°= A IMELIE 45T 24 1 O

function receive ()
local status, value = coroutine.resume(producer)

return value
end

function send (X)
coroutine.yield(x)
end

producer = coroutine.create( function
whille true do
local x = io.read(Q) -- produce new value
send(x)
end
end)

MR, JFARI I 2, 240 2 w5 A ke 2 3 A e, A
A PE A LB E B e RO Ko AT IRRZ A BT 7 2 K s i it
FATAT LU 3 g s XA BEvt, Iy s fR e A i e 2 n), n] RO
HEAT RESCHE AR AL B o T P AR AE [R]— I IR B A A3 SO T 9, Ahait SR A3 A (i T
HEAH Rl o, AT i R I NI JES (AT R In EAT %5 ).
TEREI AR I T
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function receive (prod)
local status, value = coroutine.resume(prod)
return value

end

function send (X)
coroutine.yield(x)
end

function producer ()
return coroutine.create(function ()
while true do
local x = 10.read() -- produce new value
send(x)
end
end)
end

function filter (prod)
return coroutine.create(function ()
local line =1
while true do

local x = receive(prod) -- get new value
X = string.format("'%5d %s™, line, X)
send(x) -- send it to consumer
line = line + 1
end
end)

end

function consumer (prod)
whille true do
local x = receive(prod) -- get new value
io.write(x, "\n") -- consume new value
end
end

A LA -

p = producer(Q)
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T = filter(p)
consumer (F)

e
consumer (filter(producer()))

F 56 L XA TR AT B AR E AR AR S UNIX e iE, iR AR S 2 4
e FEM AN, B MESEMCL iR istT, mthE R, BAMESIBITTE
T AR . EEAEEE (consumer) 55 (producer) Z [AJFEAL T —ANZ2pf, DAtk
P AR I FE WA A A R, e B R SCEE IR 2 AR E L), KO AEERE A D)
HAM R . BRIBETS, ARSI PIHA N, SeREo Y, PRitss el
DUAR A (R B[R] A 3

9.3 AEZEARENWE

TATAT LR IR (R IEARRS B AR A7 -1 P B R R 8 1 o IEAR R B A 45
TEIANE T o Fr LAA] LAAT T [ R SRR AR o 00 [R) K — AN O BEAREAIE 2 " ] AN 7 A 5
WHE SR ZE Z MR, XA 1ol A e sE I —ANEARES, AR
AFIEAR R HBOR AT PPIR A o

BATRTE R — AT BN — DN A T HE A SR B BRI R Y o B3 XA —A
ISR BOR TS BOXMESS AR S, ABRS —MNMERUITA HE 138 0 R HOFAAE . %
JEIXFER: AT AT RS, RGBT R AR GRS AR
Wr:

function permgen (a, n)
if n == 0 then
printResult(a)
else

for 1=1,n do

-— put 1-th element as the last one

a[n], a[i1] = a[i], a[n]

-- generate all permutations of the other elements
permgen(a, n - 1)

-- restore i-th element

a[n], a[i1] = a[i], a[n]

end
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end
end

function printResult (a)
for i1,v in ipairs(a) do
io.write(v, " ")
end
io.write(""\n"")
end

permgen ({1,2,3,4}, 4)

BT RIS G, T IERA TR XA 18 e NI s AN B A R AL
1. 55— printResult % yield

function permgen (a, n)

if n== then
coroutine.yield(a)
else

62

2. 0B, BAE SNSRI, B AR AR A Ay N B IE AR A, TR

JRAIBATAE— M FIRE R N o SRR B ST SR A AN — AN AT RERI HES

function perm (a)
local n = table.getn(a)
local co = coroutine.create(function () permgen(a, n) end)
return function -- iterator
local code, res = coroutine.resume(co)
return res
end
end

XFEFRA Tt o] LM H] for 3AAAT ENHY — N AL T HE SIS 00 1

for p in perm{"a", "b", "c"} do
printResult(p)

1
[
\Y
o 9 0O O T
Q9 0 9 T O
O T T 9 9
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-->abc

perm REATH T Lua F o IR K — AN R resume [F76 FH 32675 — A pR
BN, XF 7/ Lua JEECE W, Ll Lua BT LR TR T — AN R %L
coroutine.wrap. 5 create #H[FH/E, wrap Gl —MAFEFRET: ASFERZE wrap AR [E
[FIAE, TR AR, 2SI A ek 5O i FH R resume #3[R] . wrap H resume 13 [
I A2 IR IR VE R 28—k [R5, — B OR A, R hai k. FRAT0)
LU A wrap F'5 perm:

function perm (a)

local n = table.getn(a)

return coroutine._wrap(function () permgen(a, n) end)
end

— UL R, coroutine.wrap b coroutine.create {if FH SR ] B0 B, BT E AT
BETIRATITTE ZE: — A AT LA resume P[RR R2L, SR TMIER D R, BA IMNESNIE wrap
PRl PR, WA IR AR IR R

9.4 it s X% 44

WIgr AT W, Lua S DR —UMER 2 LR, PR AR T AN,
yield-resume nJ DLSCHL/E LR RE D)4 . SR 5 B0 IE 1 2 AN R, P D2 A4 A .
YA IEAEIBIT, AREEAMBE& LA . HEEE I B yield FER AR T
N T R N SR UL IX N ANAFAE )8, (H AT L6 X SR ANREA 2 1. AAFAERE R A
REFF BT M E N« ANTTZ2% BRI R I bugs, DAIAFE P A (1) B G R ) (1) 7] 25 40
AR o ARAUAN T A P [ AC AR s S DX IS Y yield BPAT .

TR X2 Rk it , ANE AT A I i LA — AN 2R FH— NP ZE#84F (blocking
operation), FEANFE AL PH ZEBAE 5¢ O BTERRHS 1o X N RSP 5, R Jeik
B2, XAAHR 2T 0 S RN 2o N T BRATRE A BIIXA )8 AT AR AT BRI A o

B A2 LR T FATALE L http VRS FE EHL L NAE— 2. AT
Diego Nehab JF %) LuaSocket FEK e . ATTSEH T AE—DICAFSEEL, R EREHT
TF— B R ENLIER:, Rk FECSCIEIER, TR NECCHE, R EsE R E R HEE
%—, Jn# LuaSocket &
require ""luasocket"

5, 8 MR EAURRR N U S 4

host
file

=, FIIF A TCPERLFI A EHLA) 80 ¥ Chttp [ 5% s )

“www.w3.org"
"/TR/REC-htmlI32_html"
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c = assert(socket.connect(host, 80))

AR ANERRT SR, BATRT DU AT ANE R R SR OAIE A

c:send('GET " .. file .. " HTTP/1.0\r\n\r\n')

64

receive bR KR Ml B 2K St n b N RORERAPIRES I P AT i o S ENLTTE

e, BATR AR
0, SCHIER:

c:close()

BUETRATRNE 7l R AN SCrF,  NIERARE B W R A SfF. —Morik
FEBAE NI 2 RSO, X RN By R AT — A S R #se s
—AICEAREIT UG P SEbr B2, RIRATAIE — MR 5 AR 2 I a2 75 55 A Hdis
IEIE, A 5 G 7 I RIIR 2% 7E T T receive bo AR IR of LU RE A SO, 20k

RIS S MERBH B RNAN, RS — SRR . RER,

PRI DAy 3R R IR BRI TR SRR, BATD R A FEUESS G — DR, 24—
NEFEBATEARRIEIS, AR RIBAZ g — D ey, Hh 2 HCas Meke 5 A1 1 2 B U

fhio
A FEBLHIES BRI, £ RN

function download (host, file)
local c = assert(socket.connect(host, 80))
local count = O -— counts number of bytes read
c:send("GET " .. file .. " HTTP/1.0\r\n\r\n‘)
while true do
local s, status = receive®
count = count + string.len(s)
if status == "closed” then break end
end
c:close()
print(file, count)
end

T AT A A, B ETACHS RO TSSO E A RN T AN 4 SO A 2
e CHAZANLRE PRSI, il iR2AE 1), MR, B

M receive MIZREERERLNCEE, A2 B8 i1 5 20 MRS 4

function receive (connection)
return connection:receive(27°10)

end

FERD B B 7 2 s R BB s I ANRE P8, 11 2 A6 AT 20 vl i
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yield, AR

function receive (connection)
connection:timeout(0) -- do not block
local s, status = connection:receive(2710)
if status == "timeout" then

coroutine.yield(connection)
end

return s, status

end

W e 2 timeout(0) 1 75 % 3% B2 AT T R AE A S P ZE o B R IR S A
timeout I EAEBAERSTEAGIR T » AEXMIEH T, ZFE yield. FE false MEUEAE N
yield IS E oL as SR ERIT E AT S . USMRATE A B ELa 77 2L timeout
EFEOD, FERRMEZE timeout B30 R, EEHAKARIR 4252 21 L 3 timeout Ay 1L,
[A I receive &— B IR [A] s 45 W 1A FH 2.

I T R BOR AR R — A N IS AT H OO 2R
threads = {} -- list of all live threads
function get (host, file)

-- create coroutine

local co = coroutine.create(function ()
download(host, file)
end)
-- insert it in the list
table.insert(threads, co)
end

ARt table o4 73 BL a8 R AT T T TG SIS o
S RC A A AR B, M, BN AR AR JF Rt
BB ORI HUT S AR . BIRAT LR il LUs AT IN IR tHARFA
function dispatcher ()
whille true do
local n = table.getn(threads)

if n== then break end -- no more threads to run
for i=1,n do

local status, res = coroutine.resume(threads[i])

if not res then -- thread finished its task?
table.remove(threads, i)
break

end
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end
end
end

e, ETREFH AR H E LR M i, Bl A W3C sim BN 4 A3

f

host = "www.w3c.org"

get(host, "/TR/html401/html40.txt")

get(host, "/TR/2002/REC-xhtml1-20020801/xhtml1.pdf'™)

get(host, "/TR/REC-html32_html'™)

get(host,
"'/TR/2000/REC-DOM-Level-2-Core-20001113/DOM2-Core . txt')

dispatcher() -- main loop

ER AR, BIOPLEAE T 65 FaSEX LA SCAE; W20 FH T 15s, KA
2 {5 IR A]

JUERCRIR R T, (H I B FAR ) SE A AR 25 FL, Y 30T — AN R B T s
(K, IXBACHY A URIFIIEAT . &0, pECAsBHE AT ZERPIRE, IN— DR
— N ERFEANE (ARG AR ST A 75 A B T R o &5 R bl ) S B A s I s OB A 3 30
&) CPU ]

KT BESIX A AL I, AT LS LuaSocket (K] select R, YRR EAE—
21 socket FH AT IR IR ZEARIRAS SR I, 0] DIERE P P 2E « AT 75 B8 o i 2%,
{FH select bR EUE U5 AR 4l F -

function dispatcher ()

whille true do
local n = table.getn(threads)
if n == 0 then break end -- no more threads to run
local connections = {}
for 1=1,n do
local status, res = coroutine.resume(threads[i])
if not res then -- thread finished its task?
table.remove(threads, i)
break
else -- timeout
table.insert(connections, res)
end

end
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it table.getn(connections) == n then
socket.select(connections)
end
end
end

TE 2 B PR 23 e 2 WO AR 1 2 v timeout HU%E 322, 11 75« receive J 1 4L 45 vield,
DRI resume 3R [FIABATT. 24 BT AOSE T timeout 23 FC 2% 1 ] select &5 45 AF —EREIR A
B A SRR A E— AN RS T A, A, A R AR SRR, il
L Sz B 77 2 HE CPU IR IR TRIXAY 22— f
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% 10 & 7T

AT IS A SE R 1, R BN Lua SEBRVH o 28Nk BT Lua B 5 M
uli, HERT Lua fENEIERAE SN 38 =AM 8 B R RBERE S, &
V51E Kernighan & Pike #1F 1] Practice of Programming i fifiid . AZE4EH 5, Lua i&
T AE RS R JR im0 4 table ST X% (object-orient). AriE
JEELL J% C-API %5 Py 4%

10.1 Luatk A $ 5 F4:14 15 = 1¢ F)

Mg, Lua IEHIES BRI M AGEIT . Lua B 77 990k (3 e v g e
“HEFIT Lua” PR RSB ZERCIR I, Bed T — /M3 4 LA 1A Sh IR 7 R
FATREAND, AR

entry{
title = "Tecgraf",

org = "Computer Graphics Technology Group, PUC-Rio",
url = "http://www.tecgraf.puc-rio.br/",

contact = "Waldemar Celes",

description = [[

TeCGraf is the result of a partnership between PUC-RioO,
the Pontifical Catholic University of Rio de Janeiro,
and <A HREF=""http://www.petrobras.com.br/">PETROBRAS</A>,
the Brazilian Oil Company.

TeCGraf is Lua®s birthplace,

and the language has been used there since 1993.
Currently, more than thirty programmers in TeCGraf use
Lua regularly; they have written more than two hundred
thousand lines of code, distributed among dozens of
final products.]]

}
AL, TR FURAFBAE Lua SCA Y, B4 TR L table (B AE A S5
UM entry R FRATH H RS — MEFRIX L LD html 8RR k. T T
FERZ, BATELAIN TRAARE, K5 SRt TR, 4958,
<HTML>

<HEAD><TITLE>Projects using Lua</TITLE></HEAD>
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<BODY BGCOLOR=""#FFFFFF"">
Here are brief descriptions of some projects around the
world that use <A HREF="home.html">Lua</A>.

<UL>

<LI><A HREF="#1">TeCGraf</A>
<LI> ...

</UL>

<H3>
<A NAME="1"
HREF=""http://www.tecgraf.puc-rio.br/">TeCGraf</A>

<SMALL><EM>Computer Graphics Technology Group,
PUC-Ri0o</EM></SMALL>
</H3>

TeCGraf i1s the result of a partnership between

distributed among dozens of final products.<P>
Contact: Waldemar Celes

<A NAME=""2""></A><HR>

</BODY></HTML>

h T SRR, FRATT A A B A T R EL entry, SR 1E dofile HEHEATHL
PSCAF (db.dua) BPw]. yEREG, BRATFE BN AR, 508 TR, 5
R TR TR R . — Moot AHAHFEE entry BREGEAT EdE SCIF— 00K
PR DE— NN Rk AERANFI entry RECEAT EdE SCIFPTIR
A Lua G SO AR, X HLBRAT T3 FH 208 — R vk

G, AT ANl R BT RS A SO R gt (2 5.2 s WD

function fwrite (fmt, ...)
return io.write(string.format(fmt, unpack(arg)))
end

B, BATE X —A BEGIN MEUH KRS html BT )3k 5
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function BEGINQ)

io.write([[

<HTML>

<HEAD><TITLE>Projects using Lua</TITLE></HEAD>

<BODY BGCOLOR="'#FFFFFF"">

Here are brief descriptions of some projects around the
world that use <A HREF="home.html">Lua</A>.

1D

end

F=, & Xentry K

70

a. Hi—A~entry BREL KA TR IR T S S entry (9240 0 2 748 T L table

function entry0 (0)
N=N + 1
local title = o.title or "(no title)”
fwrite("<LI><A HREF=""#%d">%s</A>\n", N, title)
end

5 o.title 2 nil ] table (14, title BEA T4, FRATTH [ 52 (19" no title" k.

b. 25 A~ entry R B TREFTA AN R, MR Lo, 0 P iR 2

AT

function entryl (o)
N=N + 1
local title = o.title or o.org or "org-
fwrite("<HR>\n<H3>\n")

local href =

if o.url then
href = string.format(® HREF="%s"", o.url)
end
fwrite("<A NAME=""%d"%s>%s</A>\n", N, href, title)

if o.title and o.org then
fwrite("\n<SMALL><EM>%s</EM></SMALL>", o0.o0rg)

end

fwrite("\n</H3>\n")

if o.description then
fwrite("%s", string.gsub(o.description,
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“\n\n\n*", "<P>\n"))
fwrite("<P>\n")
end

ifT o.email then
fwrite("Contact: <A HREF="mailto:%s">%s</A>\n",
o.email, o.contact or o.email)
elseif o.contact then
fwrite("Contact: %s\n", o.contact)
end
end

BT html PAEFHXCG 1S, 4 7B SR ERA T AT H 5 5 R s H

function ENDQO
fwrite("</BODY></HTML>\n")
end

71

EERPH, BATE RS A entry ISATHEE O R CREAIRMTIR, K5

FFLLSE A entry 3247 Bodls SO0t CREAHOGAR B

BEGINQ

N=20

entry = entryO
fwrite("<UL>\n")
dofile("db.lua®)
fwrite("</UL>\n")

N=20
entry = entryl
dofile("db.lua®)

ENDQ)

10.2 B RT kR4 5k

AT A7 SR A RS SEBL, - BATTIRE Y LAY n(n=2) #ia] s 2 Hfi

BEAL A — A SORH

FEFFI R — 8 B 30, IF HOO Be A IR I T 7 — AR, ARG TR
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72

AL SR P AN o AR TE I, XA A X SRR A N BEALIK SOA .
FEBESCAS R, A AT 0 SR B 6 ) 10 T A A B3] 5 3K P BRG] A SCAS TR AT AT R OB
KR, BAIHUAE T ANERBERL, (RIS EBILISCAS. Bilhn, XA R
B A R L My st T DUB I RG2S, A — R JUAT R TE XS A Sk
Yl ALRAFEREADIIBEI AR, 12 R FERE IS 7 WERIRAEAE BN S L 21 5 KT
FOFIR MR, B o fm AE AT ARG . T IR S i) 2 R BE i), SRR AR BRI

JE 22 Ta) e e
FAT190 S — A s BT AT PIA B3R TR0 L 23 AN E R K «

function prefix (wl, w2)

return wli .. * ° .. w2

end

AT NOWORD (RNn) Ko SO (45 R IF AR LTS fin], fildn, 11 3¢

A
: the more we try the more we do
PRI IE K2 0 -
{
['\n \n"] = {"the"},
["\n the"] = {"more"},
["the more™] = {"we", "we"},
['more we™] = {"try", "do"},
[‘we try"] = {"the"},
["try the™] = {"more"},
['we do™] = {"\n"},
}

FAMEH 4 RAe i statetab KORAFIXANE,  FHE0EATTE B MEA BB RAE XA

statetab = $di A HT R HL ]

function insert (index, value)
if not statetab[index] then
statetab[index] = {value}
else
table.insert(statetab[index], value)
end
end

XA P R B TR E I T ST 5 A7 AR WERAMEAEN B S8 1 B

L B O A7 AR W table.insert 4580 (E 1 N\ 2451 £ B3

AT I AN AR i w R w2 SR ORAF3 e B A KPS SR (R, TR — AN TS, 3
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AIORAF BRI (K m] (R 5102 i bt )5 b AT dn A Ay g (K

VISR Z 5, N HRE B T AR e MAXGEN (=1000) AU SCAS . 15 5%,
FOF 1AL wl R w2, SRR TR AT, AR next BIAI SR FRBEALIE B — A, 4T
B b B3] B wl A w2, SEREAR S i T

-- Markov Chain Program in Lua

function allwords

local line = io.read() -- current line
local pos = 1 -- current position in the line
return function () -- iterator function
while line do -- repeat while there are lines
local s, e = string.find(line, "%w+", pos)
if s then -- found a word?
pos = e + 1 —- update next position
return string.sub(line, s, e) -- return the word
else

line = 1o.read() -- word not found; try next line
pos = 1 -- restart from first position
end
end
return nil -- no more lines: end of traversal
end
end

function prefix (wl, w2)
return wl .. * ° _. w2
end

local statetab
function insert (index, value)

if not statetab[index] then
statetab[index] = {n=0}

end

table.insert(statetab[index], value)
end
local N = 2

local MAXGEN = 10000
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local NOWORD = "\n"

-- build table

statetab = {}

local wl, w2 = NOWORD, NOWORD

for w in allwords() do
insert(prefix(wl, w2), w)
wl = w2; w2 = w;

end

insert(prefix(wl, w2), NOWORD)

-- generate text

wl = NOWORD; w2 = NOWORD -- reinitialize

for 1=1,MAXGEN do
local list = statetab[prefix(wl, w2)]
-- choose a random item from list
local r = math.random(table.getn(list))
local nextword = list[r]
if nextword == NOWORD then return end
io.write(nextword, * ™)
wl = w2; w2 = nextword

end
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DA

% — % tables5 objects
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11 = HIEEM

table & Lua "M 18R 4k, HARE S ATt £ 4544, Q. arrays. records.
lists. queues. sets %%, Lua #$/&ifid table Ks28l, Jf HAE lua 7 table R4 SZEL T iX
/T A AN

FEALSEI C i 5 B3 Pascal 15 5 HH A48 5 Al arrays Al lists Crecord+pointer) >k
SEHLRH A AR 4544, 7 Lua ' AMY AT LU table 58 [RIAERI Zfe, 1M H. table (1) D)6E
SRR 1A table 1R 2 SE K SEILAS R4k T, HEAnARLE lua HPARDFEEE A C %5
P AMEREVE, PR table A5 S5t 4 T IXFEITh RS .

PAITH7 2 A e LU B) 2527 2 Wl A 2 A D table, R iiEaL — 226 1, BADRES
U A table RSCHL L8 R EE 45 . B9, AT arrays Al lists TH4G, D50 5 4
e AR AR AL, KB EEBE . AR, IRATC R 1 table 19— LS %,
AEE, BATRIR TIRE.

11.1 %kn

5 lua Tl B M RRT ) table oG Es, RPRZ4L. I BB AP E, nEhds
Bk

T AT GG B, et e ST B RN, il

a ={} -- new array
for i=1, 1000 do

a[i] =0
end

HA a 19K/ 1000, V5lA) 1-1000 Vi [AMAME, AR IE] nile Bl FhRa] DURYE &
2, MERMEITE, .

-- creates an array with indices from -5 to 5
a = {}
for i=-5, 5 do

a[i] = 0
end
SR, Lua I RFRAN 1 HF4f. Lua IOFRAEZERERR I G, PRIAR ()54 T b
WAL N L ITAR, A ] U I RR v 26 1) e £

FRAT T AHIAE) 3 5 5 s B4 1) TR I B i A 4 -
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squares = {1, 4, 9, 16, 25, 36, 49, 64, 81}
XFERTE A, B RN AT AT K.

11.2 4Ef% A= % 4 4k4R

Lua A PR R, — 2 “BAIEA”. Waidid, table BRI ICER
g3 table. 4, WLME T ARG A~ n 4T m SRR

mt = {} -- create the matrix
for i=1,N do
mt[i] = {3 -- create a new row
for j=1,M do
me[i][§]1 = O
end
end

T Lua - table & X142, BT DARE— 47 3AT T 200U xC A1) 28— table, Lk ¢ 5% pascal,
KW, Ho— R T2 R, B0 m s ST B Al =
SR <

for j=1,M do

U

for j=1,1 do

R SEHLN = AR LA BN, A 1 A3

FoRFRE 5k, SRR AT AP A SR ARR G P ARSI, A
Rt MR GD {nER ARG A NS aE n 47 m SURHRE:

mt = {} -- create the matrix
for i=1,N do
for j=1,M do
me[i*M + j] = 0
end
end

WERR TR, AT A RPR A AT R R G DERGIE R K — N — R
SRR, BII—ANFERE m, 51N AR A s At BUE s M AR S E S, AU A m[s. A,
A s 3 U B 9K SEORE, tna, "b") Fi(a”, "b"), XA LA BE R
I ] U PP T A R AN RS AT H B0’

S 2P A P R AR R A R PR KB 20 T R A 2 i O
it BT E AR R R Ak ], 2B 2 mon DI A RN, AR
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m,n AR X, A nile @R —/NMEA 10000 A998, PRSI RURZA 5 4
W, N T AR AN T AT 5143590 10000 [IFERE, i 10000%10000 NG 2, 5S¢
B B K29 47 50000 AN JeFE RS (AT LAY, SR A T N . IRZ 5L
PEAERI TS EHE R AR 7 U4 R4 210, HEAE Lua PARA T B LR R, Y
H table SIZHL ) B0 A% 5 R A 1R 5t EAT i FRTRF P o Gt SRFH AT T T 00 PR 55— o 22 4 £ 4.
KZon, TFE 10000 4 table, HEA table KT E 14N e % (table); MRASE “FhFER
JrikkRoR, WA E—ik K4 50000 Mo, AERIM T, R L FEEAE R LL
3k nil flICE .

11.3 4%

Lua /1] tables {4 5y SCHIER, &A1 52— table, ¥t 2IXARM A
(field), JfHAW 5 AT 0 (tabled. F4n, ZESEIL—ANIUHPIANEL: EATRER L
gk, AUSE
AR A
list = nil
FERER T AN —AMEh v B9 A
list = {next = list, value = v}
S [ IR AR

local 1 = list

while 1 do
print(l.value)
I = l.next

end

FA SRR ER, (GO0 A BER AP R R A R AR AR A ) SEIL I . SRS 7E Lua

FEARDG LN A 5 B Se et ik, DR bl W I D0 A S g B SOR B e R .t
FATAT B — M AR KB AR R R e, e — Mk n F5 10k T

11.4 BAF| Fa ) FA 5]

BARTT LU Lua 11 table FEFRAER insert A1 remove 345 K 52BN, {HIXFR 7
SEHL AT BAB B X R E B I R KA, AR T R IR S bR, — DRI —
MR, - MNEOREBE A TR,
function ListNew

return {first = 0, last = -1}
end
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TR IAR AAAER, TA TS LIIORES, 5 HORLE 4k list 1) table

List = {}
function List.new
return {first = 0, last = -1}
end
NI, FATTAT LA ES BRI R A, 58 B BB AR S AT A NI R AR T
function List.pushleft (list, value)
local first = list.first - 1
list.first = first
list[first] = value
end

function List.pushright (list, value)
local last = list.last + 1
list_last = last
list[last] = value

end

function List.popleft (list)
local first = list.first
if first > list.last then error("list is empty'™) end
local value = list[first]
list[first] = nil -- to allow garbage collection
list.first = first + 1
return value

end

function List.popright (list)
local last = list.last
if list.first > last then error("list is empty'™) end
local value = list[last]
list[last] = nil -- to allow garbage collection
list.last = last - 1
return value

end

X R S IBA AR BE, BT AE IR pushright 1 popleft, iXFELLK, first Al last
(1R 5 ARk 2 3800, =212 192 B 148 FH /& Lua 1 table SEBLIC, fRAT LAYS ) B2 1ot
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%,ﬁﬁ@%TﬁMlﬁm,mﬂumjnnsﬁjﬁﬂm%o%%,umﬁﬁmﬁé_
KRBT, e RV AT 100 J3 K6 N A, AEEE 3 H PART /R AR 7 iT LLIZ 4T 200
.,

115 £46Fa

B E AR ARSI AE — B A T BU T A AR s 5, R b, ARG 20 JE s 4t
WEASRE T 28 C P I — AR R BRI R, BT DR B 8
AT, NIRRT BRI A P ARG R TN RE T, AN TR mAReE,
XA I A ] — 2 B4R el hash 5%

Lua "PERREMESH —MREARITE, KA RS T RIITERE N PRI
—> table H., AT E AL table, H A7 ZMNRE X T4 EHIICR, RN FAR
JLRAEA A nil. Eot:
reserved = {

["while™] = true, ["end™™] = true,

["function™] = true, ["local™] = true,

b

for w in allwords() do
ifT reserved[w] then
-- ~w" 1Is a reserved word

i W] LAAE B B R S0 WA A A

function Set (list)
local set = {}
for _, 1 in ipairs(list) do set[l] = true end
return set

end

reserved = Set{"while", "end", "function", "local", }

11.6 FFBLEF

BB IREPHER Z NN AT o — AN KI5 8, e, — DX AT A
FAFE . UROTEES T X FE AR
-- WARNING: bad code ahead!!
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local buff = """
for line in i1o.lines() do

buff = buff .. line .. "\n"
end

REIXBAEE AR IR, HLE Lua FABI R, 7EACBE R ST, AR
S EEFRE, B, FFEAE M 1 2 8h i 350KB [ 3C1F. OXat & N4 Lua &
FIHE4E T io.read(*all)iE I, b iszHX [RIRE ) SC A LU FR 2L 0.02s)

T AIXAENE? Lua A8 B0 IE B RS AR B, (R R IR A K 22 (1) A A At gk
33 [ A A R e 45 ) 2R R S e, — ML R, XANEEA R MERE (Lua
PR IFAERIRID, R BB BARRY loop A A5 R AR AT .

H T BRARILRIAR, 52 Bl 15 4 loop HHiE], buff 482 —4> S0KB [ 747 3,
4TI K/ A 20bytes, 4 Lua 44T buff..line.."\n"IN, W@ & T —ASH 7457 B RN KR
50,020 bytes, Ff H M\ buff H1:4 50KB 74 i 45 DLRPFr b o o id, X T-R—47,
# B 5)) 50KB [N A7, H HEREZ . B2 100 4T IHE ((UAX 2KB), Lua C&#3)
T SMB [N AE, AR OO 2 T T IR T )
buff = buff .. line .. "\n"

LT R AR T B EE, PIRRIA Z S, AN S i 100KB 8
Ko o IXANEHE Lua S0 IERR I Pee , AT A by SR IR 8 100K B 1R A7 o 1] i
TE TR G ER Lua st AT — kB e, OSSO 7 BEEAT 200 Db gk «
I H e B A A ST RN ) = A

AN B A Lua R 10 SEe RS RIS R 0 B A A AR s &
W HAFAE XA ). Java 2 fi & 2 10, Java & 13 StringBuffer ¢ 253t X F s o «

TEARSAT Z 0T, BRATNVAXMAERE IS, 7B —MRIEOLR, XA A X
TN, B AN G WA AT ). DA T B AS SO B AT R BAAE
io.read(*all), 1] DURPRIPREX AN SCHSE AN W AE o AR TESE LGN, JA i w11 15 B
(PRI, T LA THFRAT TR A 29 55 0 ey 250 B9 R X A 1) 7

BAVEBAI L I G IR AT I AT B e 21 22 i FoR AR YL v 8, 1) S
ottt s BIEFEPAN N BSOS — SO, SRS RS OC I R R R R .. B
O M, EARIE DR G D AR R R I 2R R, /N i H R 2
Ao ARIPIRAS AR I SRR BS R Ak A7 TR R s e b BT,
— AN R ARG HE IR RS, SO AN RS IR AN R B R, BT AR
FR RS 5O AR 1) R LR U SR TR R R QR SR AT B 9T, AT B8 A T LA IRk
T ENLARIR .

function newStack ()
return {""} -- starts with an empty string

end
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function addString (stack, s)
table_insert(stack, s) -- push "s® into the the stack
for i=table.getn(stack)-1, 1, -1 do
if string.len(stack[i]) > string.len(stack[i+1]) then
break
end
stack[i] = stack[i] .. table.remove(stack)
end
end

RGR IR & W7 A7 8, AT E N B~ )& I B A B 545 B BT

table.concat PR ] LUK — AN FIR T A B A IF.

=
T

XA Fr i B 454, BAT TS BA TR AR -

local s = newStack()

for line in io.lines() do
addstring(s, line .. "\n")

end

s = toString(s)

B TOREF B2 350KB 13U I 2 0.5s, 48R 11 io.read("*all™) (/544 & Fe Ry -
0.02s.

Sepr b, AT jo.read("<all") I, io.read Ht A FAT I B S5, X

A& C SEBLRY, 76 Lua ARUEFEET, F5 L8 HoAh g ot 2 F C SZELAY, Ebdn table.concat,
i ] table.concat A THT LLE 25 (14— table () () 244 skt ke, BRI el C
SEELIGS, BT DA A R AR e A P A 5 A A AR R o

Concat #3245 NI MIZ A, RFEHHAMITHE B2 WO/ EAE. A XA 2
BATR B G472 R HiAT

local t = {}

for line in io.lines() do
table.insert(t, line)

end

s = table.concat(t, "\n") .. "\n"

i0.lines IEAC TR MIANH HAT AN —4T, concat 71745 H Z [l A JF B F, AH 25

TR AN BT, IR ERATT T E AR RN b AR . i AR
VRS TR T A, IR A 74T 5 AT RERAR KA FATRT B — B,
A DA
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table.insert(t, ")
s = table.concat(t, "\n'")
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F 12 % HKEIMHHHFAALL

APAVEHEAE SO, Ok, B LB O BRI A Sy . B IRATTAT
DIAR L 42 ST I B #AE,  1i SCA S BROCESAR 5k AN ] RN R I e — MRt i)
FEFP ALY 12 0] LB AT TE RS 20 2 1 OZ REE AL BRIA SO (B v s
ARG AT, % 3 WG O R A S AL B o IR dnitl, Bl — MR g s
el SRR AR N HE R

IEnFAT4E Section 10.1 (¥ 5 10 & Complete Examples) & 2|41, 0
e URT LB AE T Lua H ) table M skt o AT L5 2440 5 2edl P R o fide— 2645 —
MABSMO AR, BB/ B IRE . Jrikd: FERATEEE SN AAE R Lua AR
53] Lua Bprh 2. i ATH] table F93E 2%, IXLEAFTHAE Lua AURS R £t vl AR L
At 30 ) SO —FERERGIAEH .

h T BEE R HRR L, NI TE G T W R IRAT B 2 POE A E kg 2
tetin CSV GE 57 HMED, AL ES:. (£ 20 &, FAINHUTLE Lua ik
L CSV ) AHZWUIRIBA T H QI — SR TRRAET, KR T CSV, FAi ] LUE
H) Lua Fyite sk JAl A JATE S, XA GO0, Bl R f— Al id s o —A Lua
Pt ds o I CAY

éDonaId E. Knuth,Literate Programming,CSLI,1992

éJon Bentley,More Programming Pearls,Addison-Wesley,1990

5
Entry{"'Donald E. Knuth",
"Literate Programming",

“CSLI",
1992}

Entry{"Jon Bentley",

"More Programming Pearls",
"Addison-Wesley",

1990}

A Entry{..} 5 Entry({.. )EEAT, ARt ADLURAE I ME S HU R BOR . BTLL,
B TS BOEAE AE Lua B Fe P &ostn o i RSO A Botiods , 3411 A5 24T AT
Lua AUft e 514 X BoARS v 5 s SCF il 2
local count = 0O
function Entry (b) count = count + 1 end
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dofile('data')
print(‘'number of entries: " .. count)

NI BORE PR M PR AL TR AHE R SO L, R SR
HOUUHTET oK . (FEE 447 Entry BISE MG BrBL, W b2 —> entry I1E, b[1]
MARAEE 42D
local authors = {} -- a set to collect authors
function Entry (b) authors[b[1]] = true end
dofile(''data™)
for name in pairs(authors) do print(name) end

VER, fEIXSRE R Bob il 9K sl 10 7. Entry pREUVE 4 [BIE %, dofile Ab 2
B SO Rl s AR P A . A SRR R IR LT, BT LA
FH name-value Xt SR Bk -

Entry{

author = "Donald E. Knuth",
title = "Literate Programming",
publisher = "CSLI",

year = 1992

}

Entry{

author = "Jon Bentley",

title = "More Programming Pearls",
publisher = "Addison-Wesley",
year = 1990

}

Chn it 2B IR AR BibTeX, X JFA A, Lua gl s 1E 24k >k B BibTeX
(0 RIS XAk X FATRRZ 0 AR Bdas =X, RN BOAR LA At 1) i
JELTRTRE (A0 g — P B 4% 5o AT CSV RN HA B 4 20, 1 IR B s X0 2% 5 [ 35
FUERAAE, MBSO E T DA S 1 F T gnd, i AT Eosh Bds k. piln,
RN I — A, H N BIR FPRSEE SR ], 438 € I ANAEAE R, tmT B
XY BRINE . 8] name-value XJ FIR B T, b ITSCAEAE R 44 AR T LA D) -
local authors = {} -- a set to collect authors
function Entry (b) authors[b.author] = true end

dofile(''data™)
for name in pairs(authors) do print(name) end

AR, WP GG EE T, R R S A E A author IXANEE,  FAl
St s s — AR R AT .
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function Entry (b)
if b.author then authors[b.author] = true end
end

Lua AU THEER, e e ttk. B, ERIXBAR RN 4 AR AL B A
2MB IEHE SO A 18P J38h, XAZ IR, Btk e Lua 1) E2 N H
s M Lua KHILIK, FRATHE TR 2200l Al BE 8 PR AR 23 22 A1 AT KT chunks.

12.1 534

ERA (NEE 8 S I M At 6/ TR I - €1 o/ R e e W21 SR o R = =5 X (W
A DLORAF B S F sl 3l P 2% ik 25 FRATTAT BAAE Lua ACRS ik e S i B8, A
AT, FATSAT B B ) AR T A4 i L R AT R

W, BAMEHXEE T 5K varname = <exp> KR A7 —/N 4R A8 R (. varname 6
SRR A G BE, FIHERATREE WS — A AE A . 0T — ANk
function serialize (0)

it type(o) == "number' then

io.write(o)

else ...
end
T PR S, IR BN % .
ifT type(o) == "string” then

io.write(""", o, ")
SR, WOR AT BRI AT (LB 55 8 AT ), 7 AR R AN A R0
Lua FE7 o IXI AR AT BEFH T T 7 VAP AR SR A4 1) ) R
if type(o) == "string” then

to.write(C"[[", o, "11)
THABIZRE Y X5 5 2 0 T 5 A4 B A B0 B 8 A A s .
RANEER SRR AT 224" 1]..0s.execute('rm *')..[[ "IXAER) 7 XL ARAFHLE R Ph
Chbdn e ] BeRR AL 15 SRV k) AR chunk & X AMFE 7
varname = [[ ]1]1--os-execute(C"rm **)..[[ 11
WA load IX AN, I8 AT 45 SR T AR AN o A T LA i) 7 205 | AR R 45 o
string FRAEZESE O 1A% AL PR L 113" % e I, T DA F W5 |5 s 747 83 9 HL
A LUIEB AR B 5 5 | 5 R AT SRR R A AT I A o IXRE—oR, AT 414k R H0n]
DSEPE

function serialize (0)
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it type(o) == "number' then
io.write(o)
elseif type(o) == "string" then
io.write(string.-format("'%q**, 0))
else ...
end

12.1.1 fRAFATIRIA [Itable

87

FAT R AIREAES R R . RIERIVEAR, R EBARE . &
ol R R SR P A DU AT RE AR L MR R ] PR R AN ] P S L

HY SO B AR S
FAI—xz=_

function serialize (0)
if type(o) == "number' then
io.write(o)
elseif type(o) == "string" then
io.write(string.format("'%q', 0))
elseif type(o) == "table"™ then
io.write(C"{\n"")
for k,v in pairs(o) do
io.write(™ ", k, " ="
serialize(v)
io.write(',\n")
end
io.write("}\n"")
else
error(‘'cannot serialize a " .. type(0))
end
end

S AR AR faf B, (HARGF i e 1 I iele AR A R — M A5y (a2 it

B2 KA TR, B E R LA IR ER CRTZR) . XA
HEFF IR IRA AT LA A S SR S 36, X DME ) — DR 22— F e (3o 18
—ANSHEIRGEIE I AT R SRBEAT PP AN ) o BT R BB E 2R P IR BT A S B S
FEFERIARZR T o WRR A AT A Lua IEVARIEU 7 OB 7 ol 4 RO 7, i i)

AR AR B PBRATT o — ] PRI DRI A HE L 55 A 0«

iowrite(" ", k, " =")
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B

io.write(” [')
serialize(k)
io.write(""] = ")

AEoR, BT 7 RATN R B, BB FPTIRI SR

-- result of serialize{a=12, b="Lua", key="another "one""}

{

a=12,

b = "Lua",

key = "another \"one\"",
}

-~ BAEA

{

['a] = 12,

[b"] = "Lua",
['key'"] = "another \"one\"",
+

88

FAT A LOE R IAREE DL, FRAHEIE S, Fi4h, FATREXA A

PG KA

12.1.2 fRAFHAT IR A Ftable

T A A AT AP R AL TR table, FATTH 25 A FHANRI A5
PORAEEL. Myt as AN BEAR G MU IR DL, BRAIAMEI o O T RS A AT 2R &
KAl Rk, NN KBS table FIXT AT T34k, TATBELATIL 5
C2RAF I table LAR1E I HE3 A Mg R AR A . FATRA — MBS table Rick £k

AL IR B, IXASRI T REGN table, 1R % M E A o

FAT AR ZEORAF 1Y table HAT— NP5 A sl A7 OB 7. M IS R 2K

FPBIEEEASE R IR [ 45 23

function basicSerialize (0)

if type(o) == "number' then
return tostring(o)
else -- assume it is a string

return string.format("'%qg”, o)

end
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end

89

REEABAERL FRAIXA %, saved XA HUE B ITHR 2 IC %k A RAF IR

FRIEI table.
function save (name, value, saved)

saved = saved or {} -- initial value

io.write(name, " = ")

ifT type(value) == "number™ or type(value) == "string" then
io.write(basicSerialize(value), '"\n")

elseif type(value) == "table’ then
if saved[value] then -- value already saved?

-— use Its previous name
io.write(saved[value], "\n™)

else
saved[value] = name -- save name for next time
io.write("{}\n"") -- create a new table
for k,v in pairs(value) do -- save its fTields
local fieldname = string.format(%s[%s]", name,
basicSerialize(k))
save(fieldname, v, saved)
end
end
else
error(‘‘cannot save a " .. type(value))
end
end
2N
FA TR ELLRAF 1) table 2
a = {x=1, y=2; {3,4,5}}
a[2] = a -- cycle
a.z = a[1] -- shared sub-table
W H] save(a, a) 2 JF 45 RN
a = {}
a[1] = {3
a[1][1] = 3
a[1l1[2] = 4
a[1]1[3] = 5
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a[2] = a
a['y"] = 2
a[x"] = 1
a["z"] = a[1]

90

CSEBRING P n] BeAT BT84k, e MO T table 3 [ IR, ANid, IXANFELRIE T —

AN KD S S AR TR AR5 AR 2R e S

WERBATREORAF AT I =B 1, BAT Tl LA R table (¥ saved 2% 1] save

PR B FRATTANE R A

a = {{"one", "two"}, 3}
b = {k = a[l]}

save("a", a)
save("b", b)

SR S S R TP

a = {}
a[1] = {}
a[1][1] = "one™
a[1][2] = "two™
a[2] = 3

b ={}

b["k"] = {}
b["k™][1] = "one™
b["k"1[2]

"two'

SR SR P14 FH [R]— > saved KR ] save pf%:

local t = {}
save("a", a, t)
save("b", b, t)

AR IL M R

a = {}

a[i] = {}
a[1][1] = one™
a[1]1r2] = "two"
a[2] = 3

b= {}

b["k™] = a[1]
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R 2o Lua 5Tk, AR AT oA LA T DU R L. L,
AT AAE 42 R AR B 2ok DR Ay, BB, Y chunk #i&— > local {8 R R ;
MG K&, BRI A AL HON R B 00 B RS . Lua 25 TARBL)), B Ry E
TSI o
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% 13 = Metatables and
Metamethods

Lua 1 table /1T 5 SLIIAT J, BATTAT LUK key-value S HATINERAE, Vil key X
M%) value, 37 T4 1) key-value. {HJEBRATTATT LU/ table $ATIEAE, AR LA
FLET AR 1K o

Metatables foi/FFATEAL table AT 24, foltr, {iH] Metatables F&ATTmT LLsE X Lua
[ TP table PIAHIERAE atb. 4 Lua 3D AN RIEAT AN, Al 2k A AN 3R 02
T —/NEA Metatable, 31 HAG 7 Metatable /&7545 _ add 18, 40 53k 21 ) XA add
B (T ) Metamethod) Z3H545 5,

Lua J R 5F— KA H Metatable. (513 A 14 2 userdata 1245 Metatable), Lua
BRIAAI AN AT metatable [T

t={}
print(getmetatable(t)) -—> nil

H] LA setmetatable pRZ0IX B BLE A — 3R 1) metatable

tl1 = {}
setmetatable(t, tl)
assert(getmetatable(t) == tl)

ATAR— AN HR O] LA E oAt — A28 (1) metatable, —4HAH G143 0] LI 52—/ metatable
FEIRAAIIERIMAT ). — R WA LR H G 1) metatable (FERHFAG 1T H),

13.1 F ARz & 4 Metamethods

X AT TIE 1L AN AT B A an ] - metamethods. B e B AT IE A table
KRG, AT BRECRINR S R HAE, AZEERIE, like BfE. BAE—NERNE
SOXEEpR E, AR JE A A R B i — MR
Set = {}

function Set.new (t)
local set = {}
for , I in ipairs(t) do set[l] = true end
return set
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end

function Set.union (a,b)
local res = Set.new{}
for k in pairs(a) do res[k]
for k in pairs(b) do res[k] = true end
return res

true end

end

function Set.intersection (a,b)
local res = Set.new{}
for k in pairs(a) do
res[k] = b[k]
end
return res
end

N T B PR AT AR, BATTRE ST T e K 4R

function Set.tostring (set)

local s = "{"

local sep = "

for e In pairs(set) do
S=s .. sep .. e
sep = ", "

end

return s .. "}"

end

function Set.print (s)
print(Set.tostring(s))
end

93

BUAE B AN 5 I2 BT (F) AT AR S IR R AR, BATR iR a0t 4

metatable, Jf H AiX> metatable ¥shianfa] b BEAH b4/t

b, BATE SRR, AR metatable. i Guis Yedin 44 25 ], AT

He FTRAE set WS

Set.mt = {} -- metatable for sets

B, B setnew BRI HTIN—AT, QU AN [F)IN i E X Y. ) metatable .

function Set.new (t) -- 2nd version
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local set = {}
setmetatable(set, Set.mt)
for _, 1 in ipairs(t) do set[l] = true end
return set
end

IXFE—2k, set.new QIR IT A AL A #E 4H R[] metatable T :

sl = Set.new{10, 20, 30, 50}

s2 = Set.new{30, 1}

print(getmetatable(sl)) --> table: 00672B60
print(getmetatable(s2)) --> table: 00672B60

$=, 4 metatable ¥4 add e 3.

Set.mt._ add = Set.union
1 Lua I B AR S AR I, R R XA ek, DA R AR 4
I metamethod, AT AT UG /NG EAT AR I

s3 = sl + s2
Set.print(s3) --> {1, 10, 20, 30, 50}

[RVAF: (K3 BATT R LU AT SRe 54 K SCER 15 A SR A

Set.mt._mul = Set.intersection

Set.print((sl + s2)*sl) --> {10, 20, 30, 50}
X TR NEARIZHAT, metatable #A3X N[44 HH XN, BT __add. __mul
Ah, EHsub(). _ div(i). __unm(51). _ pow(F), I LlE X concat iE X
HHAT N

MIATTRPRASZRAT INBEAT R, AR 40 P N AE R AN R 1 metatable 51 i
Set.new{1,2,3}
s =s + 8
Lua EF metamethod [ 0): W — NS HUfFAE 71 __add 35/ metatable, Lua
1 F'E 4 4 metamethod, FTE8 —ANSETE %,
BN NS HAAET A __add 387 metatable, Lua {1 '&1F ) metamethod 75 IJH

S

Lua AJOXBR AR, R IRA 21T Fri ) s=s+8 % 17£ Set.union & A=
R

: bad argument #1 to “pairs” (table expected, got number)

W R FATVARAT B I AR D5 R, FRATFE A 2 WA S R R 2 2.
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function Set.union (a,b)
if getmetatable(a) ~= Set.mt or
getmetatable(b) ~= Set.mt then
error("'attempt to "add® a set with a non-set value", 2)
end
-- same as before

13.2 *x %1 B é)Metamethods

Metatables 5 70 VFF A48 F metamethods: __eq (Z5F), It UMD, Fl__le UM F
BT 4 R ARIBFAT TR IR 1) 7 o X8R 1 = AN K RIS HATRAT L1111 metamethod,
Aok Lua ¥t a~=b ¥4y not (a==b); a>b ¥l b<a; a>=b#i#k b<=a.

(H3 Lua 4.0 Rk, i3 i EEGS AT 3l — A, a<=b ¥ A not (b <a). A
M AP IEAR—S0EM . MIRATE WY C(partial order) 1&0L, W&, HALH
HH TR AT LLUEM P HE S Ol B, R HWLA 7 SO gesi ey, Bl
FIME A — 407 (Not a Number Bl NaND. #34#5 IEEE 754 (A5, NaN £nR—ER e
SPAE, betn 0/0 5 R ixbsitEds HATT 30 A 2] NaN LLas (1) 45 AN false. e
Ui, NaN <= x R false, x < NaN s /2 false. XFE—K, EXFEN T a<=b i
b not (b < @)t AT IERE T o)

TEFRATR T HREAAE ) 1 rh, AR I . <=ARESGHEE: a<=b&
NEG A BES DM TR, XFECT, nEEa<=b b <afliiE false; Bk, AT
B le B It (SR FF
Set.mt._ le = function (a,b) -- set containment

for k in pairs(a) do

if not b[k] then return false end

end
return true
end

Set.mt._ It = function (a,b)
return a <= b and not (b <= a)
end

I, BATHE IS S Ak A A
Set.mt. eq = function (a,b)
return a <= b and b <= a

end

A7 ErE )G, AN T UR LB S T
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sl = Set.new{2, 4}

s2 = Set.new{4, 10, 2}

print(sl <= s2) --> true
print(sl < s2) --> true
print(sl >= sl) --> true
print(sl > sl) --> false
print(sl == s2 * s1) --> true

HRARIZH I metamethods A [F], KR ICH K metamethods A SCRFR G 2R ALZ 5
X TR A A L a5 I AL B VA Lua I A AT Rl SRR B LR — AN 4
A—NE0F, Lua BP0 AR AL, QR B EL R AN AN [R] metamethods )
X%, Lua tORHl AT 1R

{HAHEE LR MCRAS P R, SR AN SR AN A 1K) metamethod,  EEAR 45 50
false, 2 n[He A< H metamethod. XEET T Lua FIAILIAT R, A Lua &2
WA B REC AN, A 2 IWreE AT AU AN LR metamethod (/5%
GHATAHS LU (%, Lua 7423 1 F 6 Y ) metamethod .

13.3 & & X ¥y Metamethods

E—2eEdr, 78 H Y metatables HE SCH ORI AR 5 3k 1) 1 5L 31 B AR 1k,
BAVE R metamethods #R /& Lua %05 1. A REFUNL G 57 A BRIE SEAF00 A B 1)
metatables F1 412 HAF 2 L EAE ) metamethods. {H&, metatable /& — MEE A2, L]
NAR AT LS A
tostring & — NI~ WInTTRIERATII UL, tostring AT L% SN 7R Y table:
print({}) --> table: 0x8062acO

(FER: print BRECR A tostring SRag AL et Do AR 4% 04— DR 1)
I, tostring 2% B Jek B B IAE I AFAE— i A7 __tostring 15[¥) metatable. 41 FA47 75N
DA AR Ky 2 55008 6T I 1) R R 58 it 20Ak IR B 25 5 R, tostring FRI45 2R

TERAVEES B T HIRATC S 8 LT — DR BRI A 3 A B AT B ok
M, AT TR A1) metatable [ tostring Jak i FH FAT] 52 KT BN R 2L
Set.mt. tostring = Set.tostring
XA, AEAHARERATEA print $TE1—/MES, print #2 A 3)iH ] tostring, 1M
tostring 251 H Set.tostring:

sl = Set.new{10, 4, 5}
print(sl) --> {4, 5, 10}

setmetatable/getmetatable & 5t 2 {f i metafield, £ X Bl 00, 0l BLAR P
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metatables. fBE VRACRA IR I AE G A HAE FH# BEE A I AREIE L metatables. 41 AR
%} metatable 2% T __metatable [¥){i, getmetatable K % [F1X ANk 48, 1M i ] setmetatable
W4

Set.mt.__metatable = "not your business"

sl = Set.new{}

print(getmetatable(sl)) --> not your business
setmetatable(sl, {})

stdin:1: cannot change protected metatable

13.4 % A48x% &) Metamethods

FeTHEARIZE I K R IGIEE K metamethods #55E X T 45 RS AT A, A4 T19FA KL
ABESAGHAT N FIXTEPIMIEF ARG RIOAFLEEI A WA, Lua 4t
T A% tables AT K 0 v .

13.4.1 The __index Metamethod

RUTTS0EL, SFRATTYT o) — N R ATEAEIIE, R [HIZ5 500 nil, X2 IERP), HIFA
—E1EM. SEBR_L, XU Rl lua fiFREds L Ar 4K index metamethod:  WIHRANEAE,
IR A5 HA nils WHERAFLEN i __index metamethod i [F] 45 .

XA F IR I —Fh gk k. B BRA TR — 2ROk IA T O . A — R
WA D24, . f2E, RN, BE RIS ITa X LS5 SO,
MIRATARE G i B R I R TR 4 M AEBOAME R S BRI O A T HR WA . 5 —
RO, SSRGS, XA RN B AN B DI EECAE . 5 M
ok, QEE—ASHI T D LR — AR D s, poe, BATSEI— AN R AR —
MG RR AL, AT metatable:

-- create a namespace
Window = {}
-- create the prototype with default values
Window.prototype = {x=0, y=0, width=100, height=100, }
-- Ccreate a metatable
Window.mt = {}
-- declare the constructor function
function Window.new (0)

setmetatable(o, Window.mt)

return o
end
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IAEFATT5E X__index metamethod:

Window.mt.__index = function (table, key)
return Window.prototype[key]
end

KRR, FATEIEE—ASFIE 1, AR5 U5 A (sl g SR R

w = Window.new{x=10, y=20}
print(w.width) --> 100

2 Lua K w ANFAESE width 1), {H/E4 > metatable 7174 __index 4, Lua ¥
w (the table) F1 width C(H/bf{i) SKiH A index metamethod, metamethod JIJ3E i 15 7]
JRMZ (prototype) FRELHR/D 3145 H o

__index metamethod 714k 2 148 FH RS & 0L, v BL Lua St 17—~ B fi vl () 48
Jix. __index metamethod AFGEEARE—/N AL, bt DUE—AE . (AT —REL
[R5, Lua % table Rk /DA E D SHOM XA R EG Al — AR IRHE, Lua ¥
AR P EZGH M. ik,  BREIAME 7w LA 2 = Fpoy Qs o s
o

Window.mt. index = Window.prototype

PIAE, 4 Lua X4k metatable [f)__index I, Aih &I window.prototype [FJfE, B+
—AN, PTEA Lua B0 1) XA R IR A, i e A =2 T 9T

Window.prototype["'width™]

H— A A__index metamethod fEH], St 7 Bie ti i 7 5 1 S BB 4k A 1) 7
o —AREUMACHY AR S AL, R AL T T2 RIE Tk AT LIS 2 40K, K
g, AN — LA R HLE] . TRATHEAESE 16 TPEgn e gk A& 77 2.

HBATAAE L 1 HI_index metamethod K17 1] >4, FATTAT LA rawget pF %K.
Rawget(t,i) I H LA raw access 7 X Uji 3. XFP; ) 77 XA SAEIRIGACISAZ R (the
overhead of a function call kills any gain you could have), {HA7SEH i FA 1755 Al, 76 )5
TN =FE 2

13.4.2 The __newindex Metamethod

__newindex metamethod KX R B8, _ index WA KX K UG ARG R
Bl IR, AR S T3k newindex metamethod: 4 B A7AE Wi FH XA eR BT AS
HHATIRA 4 . 15 index —FE, QIR metamethod J&— N3, MBS AHE & A,
AN SR AR I R AT AR AE . S5, A —A raw BT LIS metamethod: i H]
rawset(t,k,v) A5l AF{T metamethod %73 t B k KM AN v. __index FI__newindex
metamethods VR A PR AL T o R g5 b . ML 2 T [ 6] G w2 1 71 7 4k 2 BRI
MR X IR TR A0 FRAT TG — LI e [ F (81, T ) X 52 () R oA ) A &
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13.4.3 AINEIZE

PR3 (1 2 H AR A Sl R BROAE B A2 il 7R S5 il i metatables Sk S22 BR A :

function setDefault (t, d)
local mt = {__ _index = function () return d end}
setmetatable(t, mt)

end

tab = {x=10, y=20}

print(tab.x, tab.z) --> 10 nil
setDefault(tab, 0)
print(tab.x, tab.z) -->10 O

WAE, AEAT ARIATY ) R f B>, A __index metamethod 41 1 Ik
1] 0. setDefault R4k B AT EEBRINME M LB T8 metatable. 7EA R 2 13E
ity LERMEHIE DL R, XA REAEAFAE S HARAT A2 K. XTI metatable 57— MERIAE d A
ARG IHL, PR BANRE A DT R AE I — ) — 1 metatable. 4 1 G i A5 A ERIAE
FR T A A8 T B — () metatable, FAi TR REANRAGERE, A —AS0E— HOAA A /E R
ARG R, RO A RTREL, FAE B A FATT R ME— R
local mt = {_ index = function (t) return t.___ end}
function setDefault (t, d)

t.  =d

setmetatable(t, mt)
end

WERPATHH O A TR AL, ARE 5 DRAEX AR IR A B EME—1E o FRATT A 2
A B R AR

local key = {} -- unique key
local mt = {__index = function (t) return t[key] end}
function setDefault (t, d)
t[key] = d
setmetatable(t, mt)
end

T Ah TR PR ANER AL IR I 5 P A N3 TP IROR AL BE, AR IR (146
TR G R, X N A BRI o SR T3V (0 TE A S LA 75 2 FRF IR 1K) 2% - weak
table, £ H 4 IEFATIEBA NG WA, AR 17 FiTig.

N T AT A FEBRME R /T L A R R, AT Pl e 5 vA 2 4] memoize
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metatables, AR X Fh 7 0 75 22 weak tables, T LAIRATTFFRANIS AN 22 17 25

13.4.4 Wik

__index F1__newindex #ij& KA Y35 ) FIAAEAE R A RLAEH o Wi RXT—A>
RO FTAT U )15 DL e — T VR R R 2% . IR, i SRR AT AR 2 — AN R I BT AT U
B, BTN A% BSE R A —MCHL, IXAMRERE ANk, JF HAlfT_index
HI__newindex metamethods, H13X P44~ 772 471 57 SR 53 R 43 7 [0l 135 0 K L AR 1) JL 46 1)
Fo B, tREBRMAEEREMIRGER, AT

t = {} -- original table (created somewhere)

-- keep a private access to original table
local _t =t

-- create proxy

t={}

-- create metatable
local mt = {
__Index = function (t,k)

print(‘"*access to element " .. tostring(k))
return _t[k] -- access the original table
end,

__newindex = function (t,k,v)

print(""*update of element " .. tostring(k) -.
" to " .. tostring(Vv))

_t[K] = Vv -- update original table

end

}

setmetatable(t, mt)

X BACHR ERER PR t D7 1) 155 0 -
> t[2] = "hello”

*update of element 2 to hello

> print(t[2])
*access to element 2
hello

JERE: AERGE, DB TR K. Pairs sECREXT proxy HEAT#4F,
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MAERIRR O WRBA TR Z KK, BAIATTE NG —IRRAME A — DA
metatable. FA1H ELEAE—> proxy At JELRIRICEE, Fra M proxy s —"N A HT
metatable BI] . K FIRT RS proxy JCIBE I — AT R 1) T 122 R AR TR R AE R proxy 1)
B, NI A A A A & . — AN 5 PRAE & AN 1 A 1R v 2
— AN A AT LG ) keyo K5 LTHEARIC B, &SRR

-— create private index
local index = {}

-- create metatable
local mt = {
__index = function (t,k)
print(""*access to element " .. tostring(k))

return t[index][k] -- access the original table
end

__newindex = function (t,k,v)

print(""*update of element " .. tostring(k) .. "™ to "
. tostring(v))

t[index][k] = v -— update original table

end

}

function track (t)
local proxy = {}
proxy[index] = t
setmetatable(proxy, mt)
return proxy

end

PAE, AEAT A RBA TR L £ FATEAAT H 2 t=track(t).

13.45 ik

K FAREE R BAIR 2 5 Sl — /N R . JRATT 7 B U I B A i s 3 A s i 0k
RIHEI A% . it index metamethod, FATT AT LAANT FH pR 200 A2 HH J 4 AR B kAl
M, PABRMATER AT . X g s f H s 3 m ity v 21 R 46K 1
Jiidie fHE, IXRPHHVEEREE A HREAE — AN KB metatable, A __index
EE OV GRS

function readOnly (t)
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local proxy = {}

local mt = { -- create metatable
__index = t,
__newindex = function (t,k,v)

end

}

setmetatable(proxy, mt)
return proxy
end

error('attempt to update a read-only table™, 2)

102

GiefE: error EE /NS4 2, FHa s R P4 4 BT update (1) 1E R —

AN, BAT AR H g — A Kk

"Thursday', "Friday", "Saturday'}

print(days[1]) --> Sunday
days[2] = "Noday"
stdin:1: attempt to update a read-only table

days = readOnly{Sunday', 'Monday', "Tuesday', 'Wednesday',
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% 14 F L%

Lua 4428 environment 30 (1) &K ORAF T AT 142 )R A8 B . CERGIAI 5, Lua
15— Z %11 environment "P{RAEABIK “global” A8 He, {H 2 FRAl 14T IHis AT LA 2L X Fit 22
PR X PP g BRI A — Ak T Lua (P EESEIR, PR T AT (19 4 JR AR s AT
BAREAMNFE RIS o 55— A CEER) D0 AU TRA TR DU HAl & — FEERAE XA ORATF
BJRERENL. AT EERE, Lua BMIREEASIAEE N2 AR _G Y, (_G_G %
T_G)o flln, SR F ERTE T EREE b A 1) A R AR R I 44

for n in pairs( G) do print(n) end
X FERA TR 18— LE TR IR AT TR

141 RAFHELFHEIAXE

W, BT U5 RS e R R D 0. SR, FAT 140 75— L5 g
& (meta-programming) 773K, Loan A7 ZHED— DB P ARG — R &
4R AR &, B T B IS AT I A e ANIE A R AR B N T SRBUX R4 R AR s M,
PIRR ST DL AT RES H R TSR AL AR A

loadstring(“'value = " .. varname)()

or

value = loadstring(''return * .. varname)()
Wik varname J& x, FHADEBARAEMZ R N "return X" CGE—FIEACH "value = x™),
MIBATIN A P AR R A I S5 R AR BUARASI S B — N H chunk FRB1E R 235 DL AL
FCAbAR 22 A ) e o AR R] A A7 2B v 208 S B il 0 5 i R ) Th e, ARBE I T
value = _G[varname]
PR PR I — /Nl g, BT AR AT DM TR A SR I AL B (AR 44 ) R G [1R
Al

o a] LU AL )7 200 — A4 AR B . _G[varname] = value. /Dy: —S8fEFF
GO X EE R HAR Ay, JF HOATRES IR R4S : _G["a"] = _G["varl"], Xt a=varl
BRI 5T E

SXoF T ) 1) RN G — 5 ZR380mT LR A i io.read” or "a.b.c.d"Bh& 4 T AT
IMFPIEA R, N_G PG, AN AN 3 g -
function getfield (T)

local v = G -- start with the table of globals
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for w in string.gfind(f, "[%w_]+") do
v = v[w]
end
return v
end

P H string ZE1 gfind pRZCKIEA f P 8T i) Cin s — N a2 AN BE R R
LTH o AR, BB N R B I R s B G -
a.b.c.d.e = v
SR T

local temp = a.b.c.d
temp.e = v

Wi, FALAECAEG T, DAL A 5 — M. BT setfield
PRECAILR R (A PRI S8 2R AMFAER IS 77 ZAE T 2R .

function setfield (f, v)
local t = G -- start with the table of globals
for w, d in string.gfind(Ff, "([%w_]+)(-?)") do
if d =="_." then -- not last field?
t[w] = t[w] or {} -- create table if absent
t = t[w] -- get the table
else -- last field
t[w] = v -- do the assignment
end
end
end

RASF R UL A LA w b BT sl (BRAFAEAR B d TP . R —A
A T AN SRR B RS R RS — AN (RO AE S 20 TR AL T i D .
AT LTI PR R 2

setfield(""t.x.y", 10)
QMR ER L SR x, JFEX txy I{E 10:

print(t.x.y) --> 10
print(getfield("'t.x.y")) --> 10

142 ZHE&RHEE
QAR TEY], B MRS, RN, — M
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PP E T RES I bug HF HARMER I . R0, WHERIRAT=XK, %Eﬂ]ﬁTEiﬁiéEiiﬁ*?fibz__
R4 Lua Pr 4 Jr A8 R R AF AL — ANl ()& v, FRATTAT LA metatables >k 2285
] 4 R AR EE AT N
B NTEWR
setmetatable( G, {

__newindex = function (_, n)
error("'attempt to write to undeclared variable "..n, 2)

end,

__index = function (_, n)

error(“'attempt to read undeclared variable "..n, 2)
end,
19
Aok, AT A YT )N AEAE R 42 )R 2 R R E A 2 5 R A 5%«
>a=1

stdin:1: attempt to write to undeclared variable a

(R BRAT T 75 B — S AR e ? A rawset, 1] BA%EiE metamethod:

function declare (name, initval)
rawset(_G, name, initval or false)

end
or it false &b JORIEB R EALN nilo TR RBAIZAEZHD) n) 2]
LA (before installing the access control) & SUXANpR L, 5 WNKHAS 2E D5 B SRR
SEAEAR B — AN BT A R o BUSERIA A e BE R T, Rl ] DUE IR )
AR

>a=1

stdin:1: attempt to write to undeclared variable a

> declare "a"
>a=1 -—- OK
HEEAE, O T ISR AR, TRATTANRE T 50 LB At 2 75 20 nile G SR A
& nil ViRl a5, PTCL, FRATEH rawget it metamethod:
if rawget(_G, var) == nil then

-- "var" 1is undeclared

end

AR ] Fe VA AR T DOk il BANAE, BT JA TR SR e — MBI R Tk
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(RAEFTA D2 B 104 . R4 B metamethod BB FIIO G, fhatodix
R F A A A AT F s

local declaredNames = {}

function declare (name, initval)
rawset(_G, name, initval)
declaredNames[name] = true

end

setmetatable( G, {
__newindex = function (t, n, Vv)
if not declaredNames[n] then

error(“'attempt to write to undeclared var. "..n, 2)
else

rawset(t, n, v) -- do the actual set
end

end,
__index = function (_, n)
if not declaredNames[n] then
error(“'attempt to read undeclared var. "..n, 2)
else
return nil
end
end,

D
PRSI 7 5, AR AR /N o] LAV 1K 58— i vk /77 metamethods 7£°F
WHAE RSO . BB R R vk AT RER R, AR 2 HAN S U ) —AME
nil AR & .

14.3 E4A B HIRE

S A U, AR R R P T R e B, R
—> metatable 2742 R s AN, AR AN RE P AR 2GR [R] — MR35 8o RARAR
FEHIARAERE,  FRvEEZE T m] BEAL T BACA A W] )42 R AR o, Rk B3R IE

Lua 5.0 SEVFEEAS BT LLA B SR SR BGE IXAN R, Wl R IXAR AT B,
4 A AR ) H R R T 4 R PEAE SR TITAE Section 15.4 FoAI T 21X AN HLHI 7 KAR
ZARMILE, 4R BB AR 2 Bt Ak T LRI o

AL setfenv bR ECK 0% — AN R EREE . Setfenv 52 s BORTUBT I 554 R 2
o BT BRECA L), IERT AR E MRS S R A By 1 AR T B
e, By 2 AR 20 R H pR K GO 5 — AN Bl bR Ok BSCARARATTR H38 iPAS 2
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IRTFAENDD AKIESEHE. X BoAAis je 4 I B AT setfenv R IEC) 615

a=1 -— create a global variable

-- change current environment to a new empty table
setfenv(l, {})
print(a)

T

stdin:5: attempt to call global “print® (a nil value)
PR AT ) chunk WIsATIXBARD, WRARAEAS B GEATIs T4, B—4T
ot —MNAF R E, T setfenv 252 mafih B CHIB—4T o) — BARSCR TIRIIAR,
T 4Ry ) AR XA BT AR, R b oA =S, ARl 2RI IR R, H4 G,
FITEL, AR E A — 28 IR B (populate) b, LEAn=& 1 3A 85 .

a =1 -- create a global variable

-- change current environment

setfenv(l, { G = G})

_G.print(a) -—> nil

_G.print(_G.a) -->1

BAE, 4R V5 e "global” _G, ARIE A IHIIAEE, HohfRm] LIS print 6%,
Rt ] DA FH 4% 72 54252 (populate) 7k (1K) 35T (K 34 55 -

a=1

local newgt = {} -- create new environment
setmetatable(newgt, { index = _G})

setfenv(l, newgt) -- set It

print(a) -—> 1

FERXBACRD B (A AN TH PR BE i kA& T print Al a; SR10, AL IRAERAE AN B &
AT, AHHHODIREAE BN T 2R ER. Jidh, RART LIS _G Blie R s

-— continuing previous code
a = 10

print(a) --> 10

print( G.a) -—> 1

_G.a =20

print(_G.a) --> 20

ARGV —ASE T RR N, Al A B A ) R B R AR T IR AR . BT RL, IR A
chunk 522 1At B SLROFAE, 1XAS chunk A 78 E82 2 )i 58 SCI R B = A RO 3R 55,
W Z R XN B A 44 25 AR A I RILE], AT — =R F 2.
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% 15 % Packages

R F L1 7RI R 4 R S a4, Ll Modula 1¥) modules, Java
F Perl 1] packages, C++[1] namespaces. & —F#HLHIXI7E package '/ BT 2 )R] L
P DA R At — S8 2045 1R FH A AN R (PR o R ARAT TR B AL T — ik S AN [ i rh iy 44
PRSI LG . R — NP AR B O A 4 28 0], RN 44 2% 0] e 467
A Ay 44 25 7] g WA A HATW .

Lua JEBEAT SR AL AR ML S0 packages. SRTT, FRATTA IS S H At LA ML
TR Sy Sl . B RARE . BbRUEE—FF, Al ZKHIA package.

i 2 S B packages MW 4 A 2t FRATT T LA LAt 3K —FE A packages, Jf H.
A DM IS SR AL T D RE, AORIRZ AR, RZH0E S, packages AN &5 —3
{Hi(first-class values) (tHgiiE i, MMIAGEAAGE L E, ANEAEN RS E. . .) K,
XA T BURE IR 1) IR A T A R SR T R

Lua ", HARIRAT— EHASH R K5I pachages, {H A HoAth A [8] 18 5 2 o] DLSEZER
package, fEiX—#, FRAPEENHIXLET 4%,

15.1 X X7k

SR B TRT SR 5 VR T N IR — S BT A I A A T . B, BOE AT
IEFEE — MR R B BAMERFRARIORE L, RN e IR A O
BBy o BAES) — KRR AP A W BATITA IR S — A

complex = {}

function complex.new (r, 1) return {r=r, i=i} end
-- defines a constant "i*"
complex.i = complex.new(0, 1)

function complex.add (cl, c2)
return complex.new(cl.r + c2.r, cl.i + c2.1)
end

function complex.sub (cl1, c2)
return complex.new(cl.r - c2.r, cl.i - c2.i)
end

Copyright ® 2005, Roberto lerusalimschy & www.luachina.net



Programming in Lua 110

function complex.mul (cl, c2)
return complex.new(cl.r*c2.r - cl.i*c2.1,
cl.r*c2.1 + cl.i*c2.r)
end

function complex.inv (c)

local n = c.r"2 + c.i"2

return complex.new(c.r/n, -c.i/n)
end

return complex

EAEE XL T — A4 R4 coplexe FA & XA HATIXA RN
A7 LiE 30 FAT Al DA A S VS AT B AE T, e
c = complex.add(complex.i, complex.new(10, 20))

PR SR S AN ECE I DI REFF A e Al 556, AT pa L
58 SCHR 25 St /s AE T TR BRI A4 FK . 55—, [F)— B0 1A AR e R L e A E R T
PRECHT TR E 04 TATT U AT 2 R R AR 44, SRR IR, K5, KA
AR I 20 e A L o AKX AN, FRATE S 1 4G

{3

complex = P -- package name
P.i = {r=0, 1=1}
function P.new (r, i) return {r=r, i=i1} end
function P.add (cl, c2)
return P.new(cl.r + c2.r, cl.i + c2.i)

local P

end

MAERl NN I — AN R EOH A 5 — AN R B I CECE bR B B, AR 7R
bargds. 20, EATKBTEZEA. 54, WA Moy REa A . TR
TR RS —NER):
return complex
XA return W5 A) IR T, [k package TR 45 4 A8 B complex T . HE,
FATIN A package §T FF s fige ik [H]AC B o —AMEEF ) ) 0. BAMEIR [l A IF AN x4k 2
fHaAr, IF HARE T 5 — M4t package ] 77 2o
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15.2 A4 s N (Privacy)

HIfE, —A package A FFAMIIFTE A, WHi S, 1T package 11557 bl i)
PLVG M. SRT, —> package A H CIMAA T (W& package A5 4 fEVi

) WA . 7E Lua T —MEGE R TR &R 70 52 SO Ry A ok se .
an, FAME LT A5 BN FA A BR RS B AMER 5 A R 2
local P = {}
complex = P
local function checkComplex (c)

it not ((type(c) == "table™) and

tonumber(c.r) and tonumber(c.i1)) then

error(“'bad complex number™, 3)
end

end

function P.add (cl, c2)

checkComplex(cl);

checkComplex(c2);

return P.new(cl.r + c2.r, cl.i + c2.1)
end

return P

KR S H A S RE S ? package H T 44 AR AE— AN IRT 1 i 44 45 1)
1. Package HHIEE—NSEAR (entity) TGRSR IC W AFIERERAAH . Fidh, FRATEEL
AN IEREAL Cprivacy): AAFTSEAAAE package A2 AN T Ui ] (o S i Vg il [/ —A4>
package W IR HA A AT I SEAA SR T4, 20U TSR P 3847 — RIS, 23R4
16 PSR B PIR S (A 22 AL B RL A 38 LA AT ) TR T8 2046 e A5 I 7 5K

AN BRETE A LS ZI B RZ AN 8. FATTAT LAKE package A HA T R HGHT
PRI, f e A A e A R . X v, L complex package
Bt
local function checkComplex (c¢)

if not ((type(c) == "table™)

and tonumber(c.r) and tonumber(c.i)) then

error(‘'bad complex number", 3)
end
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end

local function new (r, 1) return {r=r, i=1} end
local function add (cl, c2)

checkComplex(cl);

checkComplex(c2);

return new(cl.r + c2.r, cl.i + c2.1)
end

complex = {
new = new,
add = add,
sub = sub,
mul = mul,
div = div,

}

IUAEFRAT AN 75 23 FH R B IR AE AT TN A0S, A RO MIARAA 1) R B0 T 7 ik

HF. 7t package MIZ5 Ak, A — MR SIE G A AR RE. R K2 H N

1FXAFIR AL package IITFEAALEE B4R, (HIRATABEIXFEAR, P4 FRATTL AT S5 X

Jri 0 BRI B

15.3 &5 4

AL H—A package SR 5K BT A AR ] — AN Bl SCfb . SRR RATH T
BEPATIEA ORI INZk package. i1, an SRFRATRE F i FeA 111 R 21 package U5 2
— /N3t complex.lua . 4 “require complex” #4447 JFiX /> package. i ¥ require iy
AN NG AH H] 1) package INAZ K.

THEE R R EE, W R package I SCIEA AT package 4R . 48R, #
AT TIE ZR AR A — AN AR, RA require i A T SO AN A& packages. — R Ty
R A package I TRNIN_EJE48 (Ebhndua) SKawds SCft. Lua SFARFEE T R4,
T2 AR AR B B e . ln, SRR AR & "lusr/local/lualibs/?.lua", HEA %
# package 1] RELRAFAE— complex.lua SCHEH .

e N\ B AG Ay 44 0 JE i 44 package. tHat AU, WURRE v 4% CF, package th
SWEA G o XA RTTIESRAE TR RS B, W AR A AL R 44 BRI
package, RATEEBSATLM —, HEEEMH — F X, £ Lua HIERAMEH
_REQUIREDNAME ik fify 4. idfE, 4 require Mgk — A SCHEMIRH%, ©EL T —
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RS I SCIE A . TR, FEARIY package T ] LLIXFES

local P = {} -- package
it _REQUIREDNAME == nil then
complex = P
else
_G[_REQUIREDNAME] = P
end

AN Ay i DK A A3 AT T BAAS 75 B require Ht RT DA package . 4 M
_REQUIREDNAME #A7 5E X, FRATTH i (1) 44 3271~ package (9]~ complex) . 73 4F,
package i FH REFUSCHFA M A Cle Tn 5 U 388 R B S epx.lua o Hag 4T
require cpx, A4 package WA G MMELFIK cpx W n R ILAN A H R EE Sk
cpx_vl.lua Ff HIZ1T require cpx_v1, F-4 package ¥ H 2K A & gk s cpx_vl 24+,

15.4 1& F 4B &

XS package U7 VIS L AWATTELRART SR RAR 2 4108, b, 1
FE PRI AR 75 5 Js i local JGHBE Y-« 4% ey A8 f 3R 1) Metamethods £ £ 7 — 26478 1) 5
A, AT BURI SR SEIL package, IX S8 AR AL AbTET: package A Ak A EE . i
IRZE 5 SEHL: W IRATTEAE T package - chunk fJ¥RE, 84 package 6173 () ilF A7 ok %k
S IXAS B IR LS

IR A R ARSI . — H package A — MU RIREE, AT b 1) R A 5230 8,
i HERTE 4R RR I XN AL, el AT LU T (10 A1 B0 ok 4 R
A, RJEMATS BB E NN IZ (4R package (M4 F) fA{E, Fifs package 7
B RERIX A RN A package 4T . FIHIXBARTS A T 2 H0%E AL X FPHRA T
gh

local P

8

complex = P

setfenv(l, P)

PAE, BPATHE YR H add, i s H 3)38 i complex.add:

function add (cl, c2)
return new(cl.r + c2.r, cl.i + c2.i)

end

G180, FATATLALEIXAS package ANy ZE AT 4% I AR & 2. 91401, add e %5 )
new PR, ISy BB AR complex.new. XA TTVAIRHE T X package fRAF S RF: B
F 5L AT ZAAT 288K LA, AR —A> package W AIPRELA T ZATZE, W&
A AFAAT BB B AT A X o A SRR P 510 T local R, AN 25 G4 Jm) i 44 7 1),
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FURIE AT BRSO AT AT EL e 5 4h, Rl ToT DU SR AR — A

1] package % 17 1E41L &K :

local P = {} -- package

if REQUIREDNAME == nil then
complex = P

else

_G[_REQUIREDNAME] = P
end
setfenv(l, P)
XA RE VS In) HoA TR packages 1o — HLFRAT R — a4 PAEAIRATIEE, FAi]
SR T VIR T LAR A R AR . T T G J LA 7R AT AR XA ], H R A A
i

Ft o

e ] B A AR OT VR R A T AR, AR AT T FRATTE 20— A
local P = {} -- package

setmetatable(P, { index = _G})
setfenv(l, P)

ORI ZAE I setfenv 2 FiT I ] setmetatable, RAETEHJFE PRI A2 ) i FHIX R 45,
package it RJ L 45 in) A 4 Rbs s T, AR & — AN U7 il A — A AR . B
e bRE, RTINS R IR package FAEEL S T A A RAR
o i, AR package AR AT LAY FHARAEZER sin 26 %: complex.math.sin(x). (Perl's
package R4t A IXPRFE)

Ty AR KU ) HoAh packages 1K1 77122 75 A JR AR B R AR AT 2 TR I b -
local P = {}
pack = P
local G = G
setfenv(l, P)
BUAE, PR A7 o) 0 LRGSR _G., AH DT R B, RO XRY & F
metamethod. 54k R IXRIITIE, AR AT LAV ) 2 ERET; XA a5k
S G, R AT I g R n] RE R B A R TG

—ANEINER T AR TR s 2 e packages 5 B A local:

local P = {}
pack = P

-- Import Section:

-- declare everything this package needs from outside
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local sgrt = math.sqgrt
local 10 = io0

-- no more external access after this point
setfenv(l, P)

X HARESRA L, (AR package (RARAL A LEALAT o i F Bt i e L
FIED .

15.5 HAb—23 35 ( Other Facilities)

IEATET BT UL, RS packages L FEH AT DIMEH Lua I8 BT 58 K 1 D RE .
XA TR AT RENE . X, RS SR

ALK package IPTA A A B Y E SOBHE—&, B, FRATTar LAAE— Dk
LY TFI chunk A 45 3RATTIK 2 %5 package 389 i1— N7 14 b 4 -
function complex.div (cl, c2)

return complex.mul(cl, complex.inv(c2))

end
(ERERE: AR B ABREIAE— NSO N, Nt i) Jedok,
BATAT LAALE Rl — AN S22 58 X A packages, A1 B4 H &4 45— package Jill
TE—A> do RIS H Ay, IXAY: local 225 A fe BRI 7E MRS P

1t package A, WURIA T LT AL KE,  FA 0T L i ATTE ARl
4
local add, 1 = complex.add, complex.i
cl = add(complex.new(10, 20), i)
AR FATIANAE — 3 N — 3 1) B85 package 44, FAT T — AN 1) JRi i AR 8 36 7 package:
local C = complex
cl = C.add(C.-new(10, 20), C.i)
5/ R IT package AR5 11, K package ™I K44 IR 4 R fi 44 4%
[ R

function openpackage (ns)
for n,v in pairs(ns) do G[n] = v end

end

openpackage (complex)
cl = mul(new(10, 20), 1)
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IR ATIT package MIRHESAT i 4 phse, ARG LLRTRY B — F 4 7R 7
g

function openpackage (ns)

for n,v in pairs(ns) do
if _G[n] ~= nil then
error(“'name clash: ™ .. n .. " is already defined™)
end
_G[n] = v
end
end

T packages A~ G &3, A 1H: 2 7] LAFE packages H ik £ packages; a2 ik
fI1#E— package W& ] LLAEE package, #RJG 1R/ D EIX A M.

F— MR A E A nE: BREAA B SEBR A H R S A shngk. 43 AT
H—A A3 nE package, & HAIAIE— B8R kKR package Jf H kBRI
__index metamethod K58 FH N4 AT P AR AT — AN A B A8 ok 250 ) I e
__index metamethod 4 # fith A& 2 InACE AN . S R IR A O 2k, _ index K

N WA o

A AN RS A S ik AN e AR — AN B SO . (]

A — N SCPE N 2 R IX B8 SO i AR — AN AR LABRHER 5 X SCeR 8,

function packl.foo ()

end
function packl.goo ()

end
SRIM, SO IFA A4 package, [RIA 4 R BB 2P % package L&A AE T -
7£ 3 package HHRATTE SNl Bh SR Sk B AT T A

local location = {

foo = "/usr/local/lua/lib/packl 1.l1ua",
goo = "/usr/local/lua/lib/packl 1.lua",
fool = "/usr/local/lua/lib/packl 2.l1lua",
gool = ""/usr/local/lua/lib/packl 3.lua",

}

N EATIAIE package Ff H. & Xt metamethod:

packl = {}
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setmetatable(packl, { index = function (t, funcname)
local file = location[funcname]
iT not file then

error(‘'package packl does not define ™ .. funcname)
end
assert(loadfile(file)) -- load and run definition
return t[funcname] -- return the function
end})

return packl

117

In#ix A package 2 J5, i IRFEFHAT packl.foo()# il & __index metamethod, #%
B RINREA — MRS, MBI SO MW AT T S, R iR

[F1] R 301 S Uy 1) FR 45 2R

BRUAHEAN R (. XA A[REFREEE? ) #AEH Lua 511, LRSS 5% &
ST A . B, BRETLLE C 51, {F metamethod H ] loadlib fnaifl. o3& FA]
AT UAE A R R TP s 52— metamethod K H 2l #4814 packages.ix HL A5 TG R AT fig

SRR .
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% 16 = méErt A5 %4t

Lua FHIRAMXAER R X LT R BNE—H, KBRS (AR,
WA RGN AT, R A P ASFHE IR 5 (table) ARE PSR X
% M BAEANF AR ] AT AR, AR5 BXgRe, &
(A S F A A Bl FEMRBIEBCAT KRR e X SATHATT A A R K, R AT

Account = {balance = 0}

function Account.withdraw (v)
Account.balance = Account.balance - v

end

XA E B T — AN s, I HAREAE Account X5 (1) withdraw $5( 4, FTHIER

AT UK -

Account.withdraw(100.00)

RXFH R Hos R BATIE I %, AR, fE— DR BN R 4R A2 44 Account 2
ARSI, B, RARBOUREEIX MRS (4§ Account) RAHHT;
5 B RXANMRR BRI RN 5, XA e Bt LA 7EX S A AR BRI AR B (%
7 Account) FRATRTMEIT o AR IRATEAR TIXAX B4 T, pREL withdraw FfANfE

1

a = Account; Account = nil
a.withdraw(100.00) -- ERROR!

ROMAT AT 1 TR A0S SR N2 A A B 2 i Sl 30D S )

ARG s @ XOTVEMIHERT b NN S, SRE R T I 4

XS H N self BiF this:

function Account.withdraw (self, v)
self.balance = self.balance - v
end

BUE, 3T XA I R I I RAN 5 2R e AR A X R T

al = Account; Account = nil

al.withdraw(al, 100.00) -- OK

811 self ZH80€ CREUS, BATHT LU R BUT T2 A0 5 L

a2 = {balance=0, withdraw = Account.withdraw}
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a2 .withdraw(a2, 260.00)
self Z A AR 2 10 ) 0 G0 5 2L . K220 00 i 5 R X Plop L il B ek i >k »
IXFERET AN DL P IXAN S 4 CRARIR W LA T A XA S 40 . Lua 4 ft 7l
A B S HAEREREIE AN S BB A . BA T LS AR
function Account:withdraw (v)

self.balance = self.balance - v

end
W R
a:withdraw(100.00)
B 5 RCRAH Y T AE e 50w SOR R Z0R FH IR, 89— N s Bl S 4. X fh
TSR T — PO B, SEbs BRI N . BATAT LA dot 151k
SESCRRBON B SR R 2, 2 ARER,  HETATT IR b B A AR 1) S5
Account = {
balance=0,

withdraw = function (self, v)
self._balance = self.balance - v

end

¥

function Account:deposit (V)
self._balance = self.balance + v
end

Account.deposit(Account, 200.00)
Account:withdraw(100.00)

MAERNIIS GG DRt —AIREREAEIZARE W 7. AEAWA KR B
/b~ class 24, AkARFIR . Jof st — ANt BAT 1A 4 BE Q-G AT A
2N ? UL, RATEREA G 2 A accounts? (i : £FXF LIHIIAT 4

Account ] &)

16.1 %

LB R TR E R RIS, ARG R IR . X TR E L, X
ZoE RN . Lua AEESRIINES, RS0 S0E b B O RIAT 830 B D RTEAR
(shape). #Rify, KHEIHTJEAY (prototype) (K1 = Ebhn Self F1 NewtonScript, 7F Lua
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H TR RS A . TEIX LB Frh, W REA R A, TSR ABH A prototype
52D, AR TR R FL AR, St prototype A HRIX LA . /&
XBEF P SEIEE Celass) AL, FRATOIE— X%, FEAHEX MR RRIn] ()5
RGN, FER%R KK instance). 384 prototype [ TAEHLHIAHE, #A&&E X T %
TERTZIAT o

76 Lua H, A AT RA I gk ) BAR, 1R 755 S prototypes. 5 B ff
ki, WERBATAMAAT S afl b, FAIALLE b /E24 a ¥ prototype H 77 %2
setmetatable(a, { index = b})
X, W% a WHAEMAAAE R A TSRS b h k. RiE L, nTLLK b BAE
X, a BENS. FIRIATHEARIT IR S 67 B S TSR Al 8 Xt 4404 F1 Account
AIRAT A, FRATIAE ] index metamethod, 587X %4k 7 Account. V1= —AN/ ML
s FRATANTR ZEaNE — MM RAEA account XF 41 metatable; FAi 1w LU Account
KA GAE N metatable:

function Account:new (0)

o=o0or {} —-- create object ifT user does not provide one
setmetatable(o, self)

self.__index = self

return o

end

CHIATTE A Account:new I, self 25F Account; Rl FeATr] LLE #2243 F Account
HUAC self. SR, 18] self ZEFRAT T — 284N 518D A 7T XM )G, 4
FATANEE—ASFr K 5 I B H — Nk p i, A AA kAe?
a = Account:new{balance = 0}
a:deposit(100.00)
PIRATE XA B WIKS a KEE, a ¥ Account 1F 4l (¥) metatable (i
Account:new B, self Bl Account). 441 H a:deposit(100.00), FA15ZFx i H #2
a.deposit(a,100.00) (EH FAUAEEE ERER]D. 4RI, Lua /3% a 442 deposit,
BeAth 5] 3] metatable [1)__index X N[ A4k, F5ul KB R -

getmetatable(a).__index.deposit(a, 100.00)

a [ metatable /& Account, Account.__index {272 Account( [X] & new e% % self.__index
=self). FrLAATTA] LS A .
Account.deposit(a, 100.00)
Wt 2P, Lua 1538 a 124 self ZH00 1 5451 deposit %, FITEL, GBIk 5 X 4

M Account 47k T deposit J5i%. A FRIFERILE], PTELA Account 4h7& I (138, 4k 7k
BRI I EA R, W R A A % bl — MR, Wit T
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At PS4 P 1 B3 R BRANAR » 10T « ZEFRATTEE > Account 5 SCH, FRATTHLAE T % 51 balance
BRAIME A 0, FTLL, QiR IRAT A0 —AN B K 5 i e A $243t balance FRIRIAGTE, A4k &

ENNIEE
b = Account:new()
print(b.balance) -->0

M BEAT b 1 deposit J5EEN,  SEBRZEAN T

b.balance = b.balance + v

(A self e b). #RiA3L b.balance %5+ 0 F HAWIHMIAF# (b.balance) # T
b.balance. F—¥xFA T A X AME [P g, AN27E3E K 3] index metamethod, K2 b 04

F4EAh B 2.1 balance 1.

16.2 4K

MH T O B 5, SRR SR LAY ) ARSI ik, IXAE Lua AR 5 L

5,
foE B A 1 — 28 Account:

Account = {balance = 0}

function Account:new (0)
o =o0 or {}
setmetatable(o, self)
self. index = self
return o

end

function Account:deposit (V)
self.balance = self.balance + v
end

function Account:withdraw (v)
if v > self.balance then error”insufficient funds" end
self._balance = self.balance - v

end

BAHTHENIERIREH —AF28 SpecialAccount, IXANFHE AV UK L & 11

FEARRBIRE], BATN—ADZERITEG, NIERYAA T R AE

SpecialAccount = Account:new()
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FIAE Ay 1k, Special Account 1A F& Account [Nl BUAE AT Wit KA T -
s = SpecialAccount:new{limit=1000.00}
SpecialAccount M Account 4k T new J5ik, 4 new BATIINE, self ZEdR W

SpecialAccount. FTLL, s [f] metatable /2 SpecialAccount, __index /& SpecialAccount.
XA, s4kzk T SpecialAccount, JE#4k7K | Account. 4FRATIHAT

s:deposit(100.00)
Lua 7£ s 1 4ASF deposit 4, fth£:5] SpecialAccount H 4k, 7F SpecialAccount 1
AT, 23] Account ErFk. 175 SpecialAccount Kk AbE T, BRI LLE E XA
gk R 71

function SpecialAccount:withdraw (V)

if v - self.balance >= self:getLimit() then
errorinsufficient funds"

end
self.balance = self.balance - v
end

function SpecialAccount:getLimit ()
return self_limit or O

end

PAE, MFATIH ] J7i s:withdraw(200.00), Lua A3 3] Account FHET$k, [R5
—HAE Special Account W& IR T BT withdraw 775, 1T s.limit 25T 1000.00 (idfE:
FATRIEE s I EpIaatl TIXMED FEFHAT T HGKIEAE, s 1) balance 22 /% T 17 {E.

7t Lua 9 )6 GA7 B8R (1) — N J7 R ARA TG 2R — AN 2R £ e e — A AT N .
WAL — AN BT LR AT Ry, AR AR R 2B, i, RIS s SRR
—UURERR I s DGR BR RR AR AR 1) 10%, R 55 28 SaX AN o K 5«
function s:getLimit ()

return self_balance * 0.10

end

XFEFEIZ A, A s:withdraw(200.00)K5iz4T SpecialAccount [#) withdraw J5i%, {H
&7 ] self:getLimit I, d5 i 1 8 Sk % .

16.3 % T4 K

HHF Lua F X A & oA (primitive) (19, BT LAZE Lua F A 1R 22 5 v m] BASE BT 1) X
GIRE BT FRATTET I BT UL 248 ] index metamethod (177 VAT BE & faivt . PERE. &
TS T SRR B UF 11 o SR, BT R — LSRR S i A S & A s 5 . R I 3RAT14E Lua
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2 AR K1) ST

SEILIA OCHEAE T2 B pR AT VE_index. ¥, 4 —N3K 1) metatable /77 —~__index
RN, WA Lua PR — AN BRAGR H ANAEAE IR BR 2 Lua K F XA __index 45758 I R4
IXFERT LU index SEIAE 2 AN A 4k T RAAELE I

ZEPREUWE —ANKIME ALK, Pk, ARG — AR ik L)
T BUMARZ I, BATw S ARRRR 1) B 5L createClass K58 X N IhAE, Kt i
PR RIS RAE N XA R S XA RO — kR H K, JEEREm
metatable 5 € b — A LASEIR 2 482K 1) __index metamethod. R &% Egkzk, RE—4>
SRR IR T — AN EIL P BE R A B & T ZE R T M. BTLL, X P FIAL A
MIRRGHEENRE LI R EG XN R, — A G & s 1)
metatable /& [ L) metatable. 75 1 [ A SEHL A, FRATTHRE — AN A A At 1 S 491 1)
metatable, G5 —/NM A A K metatable:

-- look up for “k" in list of tables "plist*”
local function search (k, plist)
for i1=1, table.getn(plist) do
local v = plist[i][K] -- try "i°-th superclass
it v then return v end

end
end

function createClass (-..)
local c = {} -- new class

-- class will search for each method in the list of its
-- parents (Carg”" is the list of parents)
setmetatable(c, { index = function (t, k)

return search(k, arg)

end})

-— prepare "c" to be the metatable of its instances
C.__index = c

-- define a new constructor for this new class
function c:new (0)

o=o0 or {}

setmetatable(o, c©)

return o
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end

-- return new class
return c
end

124

TEBRATH— AN/l B — 1 createClass FIAE T, B & I-AITRTTH FR2E Account A1)

—2& Named, Named H A3 P41~7772 setname and getname:

Named = {}

function Named:getname ()
return self_name

end

function Named:setname (n)
self_name = n
end

KT BN R T IX AN RIS, F-ATTIJH I createClass:

NamedAccount = createClass(Account, Named)

N T QAR SE ], FRATIEOE

account = NamedAccount:new{name = "Paul"}
print(account:getname()) --> Paul

MAAERANEE Biisn AR T4, Lua 7 account 3k A% getname, XA
74k account ) metatable [¥)__index, R NamedAccount. {H,%, NamedAccount th#f
getname, At Lua 7tk NamedAccount (1] metatable f#]__index, R AX AL —AN K
B, Lua W HIXAN R EGFE S5 2] Account 2T 4K getname, AT, AR5 2] Named H
A, HBIFRBEARE R R, HTHRIE RN, IR R L 40K
B — AR EA R O RE 1R 7 V2R R kA g a4 DL B 728 (XK, index ik

LI

setmetatable(c, { index = function (t, k)
local v = search(k, arg)

t[k] = v -- save for next access
return v
end})
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R PRSI R TR R v REDe GRS VD B
RAGIEIT LI, RS EE5E X TR RS 7 i B i 4 AR 1 F 38

16.4 At (privacy)

IRZ NN FAA PR A GBS N A 5. B GRRAS RLZ & X A
ZHCKER . AL Z e S, e C++A1 Java /R ] LLAA il 5 a4 AR s ok
LA TER TR . Hofth— 2835 5 Loty Smalltalk 7, Frf (pk i As B3 FAA, T e
(IR T Ao S —ANT I A 535 5 Simula AT LR 47 B AL o

WIRTTRATIE B Lua i 200 SR AR EEFAA PE VT M ALH] . 365 J5 B8 R R
TX AT A FH 10 F HScH 45 1) tables SRR R AE AL o AR IR S T )5 2Kk 1) Lua 11
THEAR. Lua BH TSP HREAT R FR P ¥il, MR, Lua Hbs T/ R3] b
FEFPE, T RE N R RGE N —5r . HU, B— AR LN T ROT R,
PRPARRE P EH . BTLL, Lua EEGRTURFIRZ AN B R ARAAR ) o] — A
X% N IS8R TR ANE 1) (If you do not want to access something inside an object, just
donotdoit.).

SR, Lua 53— Hbrd R, St i ohlif] (meta-mechanisms), ifid
flR AT LASEIRAR Z AR HLET . AR Lua H AR AT ) 6 G e vh IR AP RL A 1 U 1] 1)
B, BATTrT ORISR 5 R s it . BEARIX PSR AN H H, (E 08 A 2 A7 251,
AL E R T Lua I — 617 B8R0 M 7%, R Rk BT BE S R a8 (1 1R L M A o )5 5%
WA AR, BN GEHMWANERER: — A RRES: 5 MR e (85
Mz D STRAGIERE S ARV, 2 U, W DRV %. A T8k
TR Vi), RRS R DAY LB, RRBIER R AW LBPIRES, Bumflz
e, AREWARAFAETEIAE A Fln, FXFr o KR BAT AT RS, oA 148
T R AT BT RN

function newAccount (initialBalance)
local self = {balance = initialBalance}
local withdraw = function (V)
self.balance = self.balance - v

end

local deposit = function (V)
self._balance = self.balance + v

end

local getBalance = function () return self.balance end

return {
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withdraw = withdraw,
deposit = deposit,
getBalance = getBalance

}

end

oG, BRGNS R REE N RN FIRES, I ORAFAE R AR & self . SR,
BB BN IEBIE A (B2 i, ER KB . f)a, MBIk
[FIANERXS S, AR G b ey 75 10 44 40 1) B 25 B SEIL I 570 XL R BERAE T X
BETHEBAT BN S self, AL BRI self. ROV RAH ZANGSMIZSHL, K&
MIAREE I B 5 TR VT M ISR 5 o R BCR R A e H— R -
accl = newAccount(100.00)
accl._withdraw(40.00)
print(accl.getBalance()) --> 60

AR SE I T AR A A self 2 (35 70 #O2 FAA 1, newAccount i[RI 2 J&, ¥
FAP AT LA M5, BATTH AE . newAccount m e I BRI B U5 il 5
SRBATHI 7 AR — AN BB FAG R, AR BATT0T LICKE XS G BRATA] 1358 40 T 2
RBAERT . BAIR AT Bl U 75, AATE KRS AR T, BERAIHFARG IS O
e B, AT T AL SRS ] P BGRCEE A ABAMNE 10% A7 K BB, (U2 FRATTANAL
F P BV XA VRIS S, FRATTSEI

function newAccount (initialBalance)
local self = {
balance = initialBalance,
LIM = 10000.00,

}

local extra = function ()
if self._balance > self.LIM then
return self_balance*0.10
else
return O
end
end

local getBalance = function
return self_balance + self.extra()
end
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XRE, X P S s Ik EER VS N extra BRELT .

16.5 Single-Method &9 & % 5= 37 %

WA OO FEF B T A MRe RIS Ol X R AN [T XML
N, BAIATFEAIE —ME LR, B, BATRX AN — 1 5 A 5 5o .
XA LA T L, WRFTFE LI S 7.0 7, RN T A g g4
TRRECRIRAE AR IPIRES o S, — MRAPRES IR AT R Bust & — > single-method %
%o

KT single-method X 5 — N BRI IG HLAE : 43X single-method S Fr& — A& T
FE S EMPAT AR TS 1 70IR (dispateh) J7vkI o £F XX Rt %

function newObject (value)
return function (action, Vv)

if action == "get' then return value
elseif action == "'set” then value = v
else error(invalid action™)
end
end
end

A FH AR AR ] 1L«
d = newObject(0)
print(d(C'get™)) --> 0
d("set”, 10)
print(d(*'get™)) --> 10
IXFPARAE SE 0 G SE IR AR WA 2L, 1EYE d("set™, 10) EARR L, (HA AL T
B d:set(QO) K PN AT Lo B X G AN S P AL, AR Bk /N
%o XR TR GRAMG R YE: U7 DR SR I ME— 7 O 8 e 0 N T
Tel/Tk [ DA (widgets) A T AR 7%, 78 Tk th—ANE DA 4 73K
TN NE T FEB AR AT S AT Red R k4L (a widget command).
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% 17 F Weakk

Lua HZhEHTNAEMAEHE, FERP AEBIEET 5 (R, RS, Mg AT ER X %
R, A B R R, Lua 25 B ZhMIER AR R RGN G o 3X m] DUEAR AP A7
EHL SR AR R . EE R, ALK S R R BUG I
S, tehndestEEE (dangling pointers) AP 73 H

AIARKIAF, Lua b SRS ANAEAEIRPA K 1) Ao FE AL AR PR R Bt S5 # 11
I, ARICAUMAFF IR R AT BRI B —FEgolctE . 9%, A LEm R
R PR A 7 AR By o AT AT (1 B2 SR OS85 T L LE AR 22 45t N A 2R ) BT
A ) L

B s R BEFERA AT R IR A A AT s e AN B ot b 3 ) 58 X
(o —ANIALRE] e ek AT AR AR TR R S I . IR ENTE XA B2
AT B AE T AR #8723, AH Lua A4 o W SRR I ] ) H e A B —
N TCER, M ABER G H AR 7% Lua SR UADRIE AR . FRER, AT 7R 4 )R
AR AN S, FRANE Lua WO IR, BIAEURAIRE e P ARAS B 240 ATT. X
FEOL T, RN H CACE S (IRIRET), AIXMO SR nil {f, 7 kAl AT 1A oAb )
TR

SR, R AR BRI A WA B AL 1K) o A7 LETE A T BN SR 2R REA TS K
e — NI 7 R A AR AR IR PR SIS B CRbn SR EAriie e
(I o ASF AT LSS AR ZAMR R AR H AR AR — DT 5. R
1M, —HXRBARA THERS:, ERA SRRt RMESAT FAR et fa e, itk
A AR, Lua S UCNIXASGITAZ T LR S m s, BrARURE UF Lua /&
e

Weak & J&—Fl FH k2 JF Lua — A5 -AS R B 10X G I Ll . — > weak 51
P& — A Lua AR S5 o W SR — A% S 0 19 51 $a 1 #02&
weak, XTGURHIER, TBLE weak 51K MR . Lua il it weak tables K525 weak
SIH: — weak tables /48 T4 5| FH#S I weak [1 table. XA, W% A
76T weak tables /', Lua £ ZoK EIEE .

A keys Fl values, [ #80] BEAL S ATAT AL S o fE—MEOL T, Bl
EM AW keys Al values JEPEMIXT %, WHiEUE, keys F1 values #i & T-58 5]
Fs AT AT AR A AT 148 17 AR S (Rl 7E— weak tables T, keys il vaules 1A fig
& weak 17, BERAE X BLATAE = ML) weak tables: weak keys 41/ (1) tables; weak
values 4151 tables; LA 4l weak tables 27!, A1) keys 1 values #B& weak 1. 5
table A< 5 (2B 5L, 24— keys B vaule HWEEIT, AN D Centry) #OEFMNIX
A~ table 1%k
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L1 weak 1 HAt f¥) metatable X mode B8 45 5E ) o 7EIXANMEATAE (K I fige, 20
NP WREAN P BRSNS TR K7, XA table ) keys it & weak [ TR
EANFR RS /NG FERE ‘v, IXA table F ) vaules g A& weak K. R &AM T,
BARIE NG, HJE ] LU W] weak tables (I5EACNY H :

a={}
b = {3

setmetatable(a, b)

b. mode = \"k\" -—- now "a" has weak keys

key = {} -- creates first key

a[key] = 1

key = {} -- creates second key

a[key] = 2

collectgarbage() -- forces a garbage collection cycle
for k, v in pairs(a) do print(v) end

-—> 2

TR 7o, S AR f) key={}B1 1% 75— key M. b llosids T4F
I, FEICABI BATIR 2 A key M5, BTEVEBICER T, IAHXS K] table H 1K)
AR RR T A, 2824 key, 3RS ST TGBII0ALE key, DTELEA B
%,

B, RAXNSA T LA weak table Tl licsE . By AR AR AR 2SI (A,
IR . B, dn S IRA17E table AN T — MBI key CZERT AR5
THD, R KIEA S BN EESS  table HHAS IR . 28K, W S N XN EUE A key 11 vaule
B, A4S A N IR A weak table R B

KT AR Mg 2= N ISR E, R R 2T DI csE ), b
TR ER LA S SEXT AT BT . oAb %, Ll tables FHRRAL, AbAT 1T /2 BoR bl
B, e, A ARHEY Lua BEIQH, SE T A table. AT IR A
function ()o.. end AL T —/NEIBREL LR FE—ANHIAD . SR, Lua W2 “a” ..

“b” WIS AN — NI R ? R RGP OEA—/ NP “ab” S EATR?
Lua SFEFEAL AP ? gkt ] ERFEIT Z i /A B 4?7 IXEKREE.: X
SORSEILAN Y. BRIk, WERIT RIS, TR RN S FTLL, Big
AT R, — N TP ARSI weak tables A AEER (kS BT G IY) vaule #HEE)
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17.1 I &HEK

AN 22 3 2 P s A A FH 25 TR SRS BN ] o AR ] LG 3 Ve 12 R B 4 SRR AT A
o, ORI RIFE 2 E ol H ek e, enl BLE il [RHA 12 1 45 3

UG — T AR 2, B s Lua ARSI 75 Rtk . B2 el s AN
K, B H loadstring I EAF R, ARG H R BCIATAb . 4R 17T, loadstring & —~ “
K7 IRE, — S ARG 2 B AT H . AR 22 U A loadstring )i 445
) closeconnection (), JR45#& Al LA LA FH — Ml table >Kid 12 loadstring 145 R . &
W loadstring Z 1, R4S 8 AEIXA table WP G- RIXANFAF R LB O&AT T BRI 45
Fo WRBAHKR], Mo G H R A k5 w218 H loadstring FIX 2 (1) 45 H
FE NG table. FAlTR] DAKEIX AN A E R0 — AN 2

local results = {}
function mem_loadstring (s)

it results[s] then -- result available?
return results[s] -- reuse it

else
local res = loadstring(s) —-— compute new result
results[s] = res -- save for later reuse

return res
end
end

AT WA FE T REZE BRI JAE I, e AR e 3 BUSRLZ A Hdls
JUAR o SRS — Lty & — il il 1) B R ARAT, (HAT v & T REILB AT — K. Wi, X4 table
BUR T RS A g AL B S IR AR s BT R, ER BB Rss s ilnfr. —
> weak table $2fH 1 XS XA i D ] LAk Tr o W RIXASEE SRR AT weak i, BEX
Y7 S ERAR AR 22 A2 Bk 24 I 18] 3 P A R T I 82R. GRS R ZEAZ 480D

local results = {}
setmetatable(results, { mode = \"v\"}) -- make values weak

function mem_loadstring (s)
-- as before

Fisg b, B table RS P A& s 2 A7 U, W, AT LK table 4
HBE weak:
setmetatable(results, { mode = \"kv\"})
B S e A RER

AL BEARAE R R — SE R A R o — 1 _ERIBEA . flan, B — > R gk
tables FKiLHith, WA —wEdETT AW, s, Wi, —A>aRBE AR

o
it
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B U IO K ABT B
function createRGB (r, g, b)

return {red = r, green = g, blue = b}
end

A ACAZ AR, FATTAT LORE [FIRE R B 45 RAF R AE [ — > table o O T 2 S7AE—Fil
P ME 1) key, FRATTTHIAE] S IRAFER R 5] P AR

local results = {}
setmetatable(results, { mode = \"v\"}) -- make values weak
function createRGB (r, g, b)

local key = r .. \"-\" .. g .- \"-\" .. b

ifT results[key] then return results[key]

else

local newcolor = {red = r, green = g, blue = b}
results[key] = newcolor
return newcolor
end
end

AR RS, A AT R AT AN SR R A5 3 SEAT LU S AR A B
DRk A [F I A A PR B 38 e [R]— A table SRAGE . ZER, [FIRERIENE AT e AE AN [T
I (AN fF) tales SRR, DDA BIRCER S — IR IOFET BT R table. #R1M0, M
FOEMPOIEAERAE ], B A A R PR ER . PrEk, AR — A EUEAE R Al
B AT LR IR ARG FOE A, B I 4 BB FREAF T

17.2 At B

weak tables (155 AN H AN LSRN RIS R 72— M5 EIMAEZ 1
JEER TN TR 2 R A RECRAK, tables RISA{H, BALMIRAD, SF5%E.

XSGR RN, FATa] LM H]— D5 aE E— key A5 R PECRAFAER . LR
PATTAE AT DL AT, — MR 8 HoaT AR (BRI VA L —ANF IR & (i
[RIEE Qi table) SRJEHEE 2k key EH] o AR1MT, WIERIZRAGE table, "EwiANGE H CRAF H
S ETE. RIEE tables, A 2L AT B AL B MR AL RO S o ]
i, JAT T REAY R R AEAE O FAAT I, BE BATAAEAE S 1) table 038 IR 32 B A
WO TER T AR LR IXEERE DN, JATIH 2RI 2R S PERDN SRR
k. R, —ANHMEIY table $ROE TR ELARAL T ORISR R PERIN B (tables I
PRRAFIR G BT AR o BATHEIXAXS B 241 key RALH, ARATIREENE A vaule.
AN table T DLERAHATMSRAN R M IEYE Gt Lua SeVFBRATRAT DN S5 11
key)o BEAh, GRAFAE—ASHMAE table (B PEA 2 @ihs 2IAB RO 5, I Hoal LIEIX A table
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AR

BRI, XANERTE MR R T ZH — NE KRGS — BRATE— table s —
MR GATA key, FRATHANGIX AR GBI E K ALEE . Lua AR —AN IEAE#E 4 1E
key il IR0 5 o TSR FRAT 14t FH — 3011 table SKOGIE R AR A 7, AB4 BT AT 11X 24 bR
R KBS . IERTARIBAEE, BATTnT LUl I ] weak table SKfi# pix /]
B, XK, BATFEE weak keys. — H A LA 151/, weak keys HAEFH IEAT
i key B . S —J7THi, XA table ANSAELE weak vaules; 750, 1HEIRTE K
JEPE R AT BER S T .

Lua A B X P AR ARAZ B KN o AZBAT N T R F B HFE,  table E42
BET — A RBCR BB A RN, A RECR A RN R EE T — A4l
IR, Lua BFX A RSHRAEAE— N FAA 1 weak table, ‘R 5 pESAIA Y, i value i
EERRS.

17.3 TR FRH KA R

T 13.4.3, TATHE T EFEEFAE nil (ERIAME R SZHLR o T 158 Fhr ik (1)
AR IRV 5 AN R AR 758 ] weak tables, BT CAFRANIHEIR 753X BLA 284041 ] . IRAE,
AT % T o G FRA TV IRE, X PR BRI AR 52 B LR JR T FAT T w2
B AP AP IE H B AR R RN . X% g HEREZ .

TRy 7 %, FRATAE FH weak table 4 ERIA vaules Fil4E— table FHI % -

local defaults = {}
setmetatable(defaults, { mode = \"k\"})
local mt = {_ _index = function (t) return defaults[t] end}

function setDefault (t, d)
defaults[t] = d
setmetatable(t, mt)

end

WRERNER A weak 1] keys, ‘&A1 A EIMEN tables % & A K ALT
6. LE8 Rk, A8 AN ) metatables AR AE A R IBRIAE, H 4T 1HEE
A5 FH— AN BRI B i, BT[] — N AH [R] Y metatable s 3% 52— 8078 (3042 B0 AR 1 3 -

local metas = {}
setmetatable(metas, {_ _mode = \"v\"})

function setDefault (t, d)
local mt = metas[d]
if mt == nil then
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mt = {__index = function () return d end}
metas[d] = mt -- memoize
end
setmetatable(t, mt)
end

XRhEDLE, FRATHEH weak vaules,  SRVFRE A2 48 FH ) metatables ] LA#E 1.

KPR T IETEAE R, RN SR ? G, BT BRSO, AR AL S
PERARARIPERE o 28— PP 7 ik EEAE RN BROAE Y tables FHyfsIn—28307 (— MR
AN o 5 Z R IHE T EAE RN AR BRI — 28305 CANBIR, —ANEi e,
metas HOFTIIAN Do FTLL, WIRIRIFEFAET A tables, 1L IR HCHATA
[FIBRIAELR, 28 MOk BRI TS . J3—Jrim, R AR tabels W] AL AH [+H]
(FERIN vaules, JISA PRI FH &S —Fh 5 i2ine o
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= AR
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718 F HFE

FEIX—F R CRISS TR LE R RIFE) 3 2 H AR e gy
SEREML U], TR SR IRARMEE RERE SR A A ThRE. A T BENETE R U B IR, KT g
o B BN RIE I E AT . B AU O IR I AT L, XSSP R Z AE VT REE S
TR %

Kt B AR B bRUESE A AU, Ll = ek %% Csin, cos, tan, asin, acos, etc.),
TR EE (exp, log, log10), < A%k (floor, ceil). max. min, jn b—AN85E pi. #%%
PEE LT — DR (),

BT B = £ SR BCRRAE SR B4y R T4 o (Luad.0 LLRTZE S R TAE ) R LLEFH deg
F1 rad B ECE FE RIS 2 ) 364 . 4 RARARAE degree 1500 NAEH =M ek, fRnlDAE &
PEEVE 8
local sin, asin, ... = math.sin, math.asin, ...
local deg, rad = math.deg, math.rad
math_.sin = function (X) return sin(rad(x)) end
math.asin = function (x) return deg(asin(x)) end

math.random FHK ™ A OhBENLEL, A =Rl ] 5 K.

B A SE, KA [0,0)3EH N I BENLEL

B A, K L <= x<=n JEHE N RIBENLEL x.

B WA E a B b a <= x <= b JEE NI BENLEL x.

PRAT AL randomseed ¥E BENLECR LS A1, e —MUF S8, WA
FERFIFAAIT, AL 5E (AR IR BENL B 4%, WA B UGs AT, ™ LA 7]
WIBENLEE A A T T, AR EFAL, AE AR R Pl S A B (G AT #H AT AH
IR DGR o AERRIKAN i RPN 35 )3 37 A2 A P 1 i R e I TR DA o
math.randomseed(os-time())

(os.time BR H IR [n]— Ao 2 Hi R GEIN ) A9 EC7, G2 EBT S0 BRI — N3
)
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% 19 = Table &

table 2 i — L4454 table (¥4 Bh p& 804 . Al EBAE ] 2 — &%) Lua H array 1)K
AN AN BRI RRE . A AMETEHE T 2N list i AR G K AL, LA array
TCEHET R

19.1 #2a X

Lua FRATLHBE array 72505 —AME nil GRS R, XAMEGMLIER — ik
dig: FRATTH array TSRS nil JGEE . X R B FH R SR AN BRAEIA SR A4 [, b
T4 1) array 47 [ 5 IS EL IS o (EAT LRI FRAT T array 7 BT nil 0, X F
THOLN, BATFHEE—F iR H R I array 1K/,

Table £ 52 LT WA R 9 array K78 : getn, iR IR array [F2K7/)N; setn, ¥ array
RN e AIRTTEFRATHT BN, XPAS LA table F—ANEMEARDG: BLATRAILE table
) — AP PRAF AN B, EEATRATEH — M7 E) (weak) table Sk OCHE table FliX A
JEPE. PIROTIE S A R, Ll table R T IXPIAN ik

WY, A table.setn(t, n)fifS t Fl n 7EAHS (weak) table XK, H table.getn(t)
AR table HHORT t SCERIIIBAME . RTfT, WK t H—ANEECTE n (93, setn
BB SOXAME, 10 getn IR[MEX/ME. Getn BMEGEAT —/MERE: W FABAREMH ik 51k
R\ array IR/, st IR Tk DT array HRIERBNE A nil JoER. Bk,
PR LALE array F— 8 ] table.getn(t) 3RS IERIRI 45 5. H 1

print(table.getn{10,2,4}) --> 3
print(table.getn{10,2,nil}) -—> 2
print(table.getn{10,2,nil; n=3}) --> 3
print(table.getn{n=1000}) --> 1000
a={}

print(table.getn(a)) --> 0
table.setn(a, 10000)

print(table.getn(a)) --> 10000
a = {n=10}

print(table.getn(a)) --> 10
table.setn(a, 10000)

print(table.getn(a)) --> 10000
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ERIAIK, setn A1 getn A N EBRAFRER IR/ o G  TAIIE S, DU E AT
MBS IC TG e array . SR1MT, AEH] n K 0B A 2800 s AR A R A2 S 400 R
Fift, Lua PAZAEHTX R iL B8 arg B4R, DU AT 1, A ASREREH] setn.
TN AUFAAE T BATATLAAE array G (K INHR ELEATAR AL A IO RN, G BqT T e B il
Bl 2 .

I setn 1 getn #40 array [/ N RANEF 245, BIAEARENE A/ NESE n . table
FErb T R (sort. concat. insert Z545) FRIEAEIX AN M. SEBR b, 24t setn HIk
SRS n R AT RE SR TS IHI lua ROASHERS,  IXANRRPE a] BEAERS R (1 AR h i g,
h T AL, ANEEE RO T XA 5 B getn SREUERAL K/, A setn #
BEHA KN

19.2 AR

table FEHLAE T M —A list FOAT A B 4 AR 4 G 22 1) 6 54 table.insert B8 507E array
RN BN —A 0k, IEREIPTA A TR G . 546, insert 48 array fK/N
(using setn). 40, WA a &—4041{10,20,30}, i table.insert(a,1,15))5, a &k
{15,10,20,30} . £ Ad FH B — MRFIRIG O, BATAWALE S HARH insert, K437t array
WG EHATCE (TUAFEICERS) . FHRAZEATIATEE, I a7
fE—> array IN:

a = {}

for line in i1o.lines() do
table.insert(a, line)

end

print(table.getn(a)) --> (number of lines read)

table.remove iR EH R EAL T Fig e A7 B IR, HFRIPDXANJCER, Fr a5 MG E T
¥, JEHBAMRINSAE . AN E S EO %, MR array s — ANt

fFX AR, RSS2 ARG . FA 0] LARIEEA S5k a={3.
— push £E1EZEM0 T table.insert(a,x); —™ pop £4E45E4 T table.remove(a). ZE4F 45 #41)
A4 AN CRERA LT table.insert(a,1,x); MHERCE ] table.remove(a,1). 1) P
ANEEAVEA RN R, BUAA 1SR RISt 5 . SR1T, K24 table ZEix 4 ok i ff H]
C S, X T/NUBAJLEANTCR) R USRS A

19.3 #H5

=M H K4S table.sort. -G ANZSE: AIROCET array FHET 2. HEF
BREAE WA SO L RAE array FHIF G — NS EBAEE —ASHGTH, HF R0
SR A true. S ARIRALHE RS, sort A8 P BRI N TERVERF AT HLAR
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—ANE LR R A R I SRR TR . AR AR, T AR MR
&, HETF . WRRASHAATHER , DA AT 5= 62— array SR 551X array
. TAVEANHI T, ABGE L1 B IR TN, ARG TR
AR E ST AT 5
lines = {

luaH_set = 10,

luaH get = 24,

luaH_present = 48,

}

DUAEARAE DA 7 BENGU4T B X 2L pR K4, W SRARAE T pairs i 71X AN, pREA H L
IR 2 BEALIT . SR, URANRE FLARHEPARAT, DROAIR LY PRI key. A1RREIX
PR B A TR AN, BT DO XA BT HE R . oG, 2N R R
XSRS, RIGHEFPARATT, f R AT BN 2R

a = {}

for n in pairs(lines) do table.insert(a, n) end
table.sort(a)

for i,n In ipairs(a) do print(n) end

R T Luaokiul, A RTLPN . HERMMIEGR LG BRIk R
A8 P HE P4 (0 A U 1) B2l T CAPS B HE U P I R B4 o X0 A AT A Bl 1 — EAT
ipairs T ANA2: pairs i 35 B IN . BT key OGRS 1. 2, «eeeee , JEE RN HRAT
it

AU IV, AT LS — NIRRT KA key {HlEiXAE£. —N]
EIZSHF TR P 7 e 2, BT keys IR N, AR5 it D IXANH0A,
B2 MR IR L Pk [H] key AT value:

function pairsByKeys (t, T)
local a = {}
for n in pairs(t) do table.insert(a, n) end
table_sort(a, )
local 1 = 0 -- i1terator variable

local iter = function () -- iterator function
i=-i+1
if a[i] == nil then return nil
else return a[i1], t[a[i]l
end

end

return iter

end
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A TR ARE S LU BHF AT ENX Lep KA, 34

for name, line in pairsByKeys(lines) do

print(name, line)
end
FTENG IR
luaH _get 24
luaH_present 48
luaH_set 10
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% 20 & String &

Lua MRS 747 B SRR A B . — MR W] BLEIRE 47 B P 77 o, (A
BRI TR, R d P AT R RN, Rl AT ER N A . 7E Lua HHRIVFAT R I D e R A
K E T string J#

String JE H ) — 26 pR £ R H R 5L string.len(s)iR 1A 75 HE s K& string.rep(s,
n)IR[EIEE A n CFAFE s IR E : URA%FH string.rep("a™, 2°20) 1] LG — 1M bytes {745
Bk, R TIRATEED; string.lower(s)Fs s H KRS AR /NG (string.upper
K INERAR SRS ) o AERRARA TGO RN — DN BEATHE P 1035, AT A
table.sort(a, function (a, b)

return string.lower(a) < string.lower(b)
end)

string.upper 1 string.lower #8 T A LIRS AR 18 . T LA, WERARAE European Latin-1
string.upper('a??0')
--> "A??20".

YR string.sub(s,i j) BRI AF R s AEE | NP ] N2 B . Lua
i, PRI AN TARGIN L. R DMEH R 5], RSN TR 4
W RGUEE: -1 FR R G — SR, -2 TR I IR Ay, ARIsHE. L, string.sub(s, 1,
DIRFIFFE s B j AT string.sub(s, j, -1)IR[FINEE j S FERFIFUARIG S . W
AFRUEES 3 A4, BN A-1, PRI ERA TR 5 f5 — N A 5 2 string.sub(s, j)s string.subgs,
2, -2)iR | LR — N E — DT R T

s = "[in brackets]"

print(string.sub(s, 2, -2)) --> in brackets
0 Lua R R EANAR IR . String.sub BRECLL K Lua Hh LA () 7 455 Hp 44
PRBCHRAN S B AT ER AR, TR B —ASE 7 A e — N AR 1R A2 -
string.-sub(s, 2, -2)

IWH LI IEA RS R AT s B WARRAEIE S DN RF AR 1, IR
WK AR B IR GS —ASB R FAT HR

s = string.sub(s, 2, -2)
string.char BRECFN string.byte &£ KK T FF O P AT FELC 7 2 [ ¥4t o string.char 3k
IO ANEREZ S, Bh DN ECA RN AT, ARJFIR BN IR e R Bk R 1)
FREH . string.byte(s, KR s U | DM FRFIESAEEG B T ASHOE IER,
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BRI T i=1. RPN, B BE T ASCI %5

print(string.char(97)) --> a
i = 99; print(string.char(i, i+l, i+2)) --> cde
print(string.byte(abc'™)) --> 97
print(string.byte('abc', 2)) --> 08
print(string.byte('abc”, -1)) --> 99

il AT, FAME SR S5 ) A B AN
pR#Y string.format 7EHISKA 745 B BEAT M AL I, 5 0e 77 R, 2 ZhRE
SRR T H . XA REAEHASE, AR CIEF W printf EULT—8—FF, kg4
AL C i F I printf RATIX A%, B NSO BHFRRfT R iR X
I RFA S $R- AT I R RS S AT eT LU b filds o sdtdilxs \dEdlo’;
FRBCE AT AEIRASAT % IR A 30 A AT 1AL IE AT DA TR e I T R A%
PRk, E R SR N AL
print(string.format('pi = %.4f", PI))
--> pi = 3.1416
d=5;m=11; y = 1990
print(string.format("'%02d/%02d/%04d"", d, m, y))
--> 05/11/1990
tag, title = "h1", "a title"”
print(string.format('<ls>%s</%s>"", tag, title, tag))
--> <hl>a title</h1>

BT, %.AF ARRANEC R T 4 AL/ NP R 2R M1 9602d AU
[# 5 AW A7 s - HERIE, AR RIHTIIAN 0. T%2d ATHIEATRE 0, ALHALET 2L
AN . R TAR K H ISR A IR 2 lua T, 85 S2% C T, W0
Lua 1 HI b HE C 1Y printf ek Hok SR 2 (1 D fig o

20.1 A& IT B R 5L

15 string JETh IS fc R KT PR B string.find CEAF I AT EK ), string.gsub (42 R
FFER ), and string.gfind (AR A7 B A 4R o I8 pR £ A S TR IERC 1) o

S HABMAE S AFEE, Luadt AN FPOSIXERTE (1 1F W # A4 (15 fEregexp)
RIATHEUCAL . 3= 20 JR R TR P KN TG 18 SEIL— /N 3L 28 (1) 75 5 POSIX AR
HEMregexp KT 22 4000 F74X0Y, IX HEAEASLuabrvEZE InfE — Ak U2 R, Lua

BHE. AR, Luarh RIS RER AR BEKHT, JF A T — S Ar#EPOSIXE A L

* PR POSIX J2 unix 9 CMEFRYE, regexp HAI3KE T unix, POSIX X} regexp W4 T #iit .
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B AN 25 5 SIS BE

string.find (K HEEA N 5 /& Sl 2 H bR (subject string) P48 2R UG HCH5 & R 1)
Fro BRECIN R 3R B UCHC ) A 3R e Ad A7, 75 AR B nil due ) B AR it A — AN ],
AN VCEE Ba A B o Eean, #iChello AN VEHEE H A5 Hh ) hello™ . 24 7 4k 245 ) B4k
PR BOR AP AME: VLR B TR R I KR 5] .

s = "hello world"

i, J = string.-find(s, "hello™)

print(i, j) -—> 1 5

print(string.sub(s, i, j)) --> hello

print(string.find(s, "world™)) -—> 7 11
i, J = string.-find(s, "I')

print(i, j) --> 3 S

print(string.find(s, "I111)) --> nil

B, VCHC RN, string.sub 1 ] string.find 32 0] B VL E A 5~ 3 o O
g i =, VLRSI B2 AR 5

string.find pRECH = NS HUE WL bros Hbs i PR KRR AE . AT E K
H bR b AT VL EC K1 R IR, XA R IARH AT o JATRT AW (A R, B
UCNHT— IR VLB SR BT TR . NIRRT, RIEACE A7 15 & h T i
PATH I — R

local t = {} -- table to store the indices

local 1 =0

while true do
i = string-find(s, "\n", 1+l1]) -- find "next® newline
if 1 == nil then break end
table.insert(t, 1)

end

Ja HBRATE 2 F 2] LAME A string.gfind 4R 7R 46 IREXAMEER.

string.gsub PRECAT =S8 Hirth, BUH, Beh. MoRA/E R AR Akt
PR ER A A 48 i L g«

s = string.gsub("'Lua is cute', "cute', ''great')
print(s) --> Lua is great

s = string.gsub(all Iii™, "I, "X')

print(s) --> axx XIil

s = string.gsub(‘'Lua is great', "perl", "tcl"™)
print(s) --> Lua is great

VNS HOE IR, HIRBR A e R7E -
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s = string.gsub(all Lii™, "I, "X, 1)
print(s) --> axl lii
s = string.gsub(Call Tii™, "I, "X, 2)
print(s) --> axx lii

string.gsub ()55 AR [BME R R AR T A s Bilan, R TR R oF 5
AN S IR TR

_, count = string.gsub(str, ™ ", " ')

GER, _ A Moo RE)

20.2 2K

PRIETT IAEA S R P A/ 2. AR RFR T LLUC G — MRS 2 A RHEE A WAT AT 155
A 5 I . b, R %d UL R AT = A . BT DA AR AT BAAE AR K
'%d%d/%d%d/%d%d%d%d 8 2 dd/mm/yyyy # 2 H 39
s = "Deadline is 30/05/1999, firm"
date = ""%d%d/%d%d/%d%d%d%d""

print(string.sub(s, string.-find(s, date))) --> 30/05/1999
NHRSIHE T Lua SCREMBTE 74528
. ERTRF

%a 7

%c P75

%d Hv

%l NEFH

%p PR EFRF

%s AR

%u KE T

Yow FREAEC Y

%x N BEHIE T

0z % 0 M7

AR NE ARG AR B0, %AAE BRI 74T

print(string.gsub(*hello, up-down!*, *%A™, "_.'))
--> hello..up.down. 4

B 4 AR FARFER A L 804y, Ab2 gsub IR [BIFREE — AL, AR R A4

UG R AR SST-4T BN gsub S5 2R 11 by o2 2 IX AN MU ) AER UL RS —

SERRIR AT, AATTAT R RIS, Lua TR R A AR A T
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() h+-*2[~3

%' PRI E A5 105G SCEAF, I %, DEIC A %% VLI %' 3 SUERT %!
A AT AR SR 3 SURFIR 245, 38 v LT IT A AR BER -5 o 90— SR BE IR 1)
A, Ay e At WA % X1 o A

F Lua s, A e Yl A . AT TR A R B XA, A2
BVRFAS A o A AT FHAVER R T s B i i, % A 1A 7 AF. Brlh,
FARTE BAE A R S 5 01 AR 20U FH A A ) 2 R P O 5 5 1R 7 9
dAbEE, fFR VBB, VO Lua FIFE R ARAT DM O HE R AR R e A
R RAIE B 7R (B Lua FR2y char-set, st 35 15 45 10 ) 3808 =0 & 1)
Fhi5RIA0. i, [%w_ ] F VLA BEECF AR RIZ, T01]" DLEC —REHIET, '[%[%]]
VERL—X 4645 . RIS 7 Gt SR T oe & A BRI R

_, nvow = string.gsub(text, "[AElOUaeiou]™", ")

75 char-set ] DU VS IR R PRI S, S — DTS — AN A2 IR %
FRPERFRINIE WA FIFZ ME N PR . 2 I F A Rra A L& TiE X
T, TU—REAFTEA D LFRMES. i, '%d Fx [0-9]': '%x &
'[0-9a-fA-F]' o SR T, n 2R R AR Ay 4k J\ £, AR T RESE B A T[0T T AN 2
'[01234567]' . 1k A] LAYE A7 4L (char-set) T4 Ab A ] '~ SRR ILAHME: '[0-7]" VLACAEAT
A\ HRIECE A IN\n] DUECATATSEHAT 25 5. addE, T DM RS 1
PERFRHAME: %S L '[%s] EfijkLe,

Lua [RFR M0 T AMIRES, BTl [a-z]' WHES %l FoRMFEHREARNR. 76—
MEREUUR, A AHE ¢ 8, TRGE R . MR RERIE R G E kR R T RE, BRAE
H TSR E R 1, RGO s

AT LM FE M R KA i A s 2 QI Rk e ), Lua B A 7 A7 DU A«

+ PCRLHT— A 1 W% K

B PCRLHT— 45 O ek % K

| PCRL T4 O ek % K

2 PCALAT 45 O ek 1 |
W, PO A RS AT, R RKIOIEAL. o, Bt Y6ar DTRL—Aok

ZA TR S A
print(string.gsub(*'one, and two; and three', "%a+", "word™))
--> word, word word; word word

%d+" VLHC AT CREHD:

i, J = string-find('the number 1298 is even™, "%d+")
print(i,j) --> 12 15

L RBL (ERARVEEC AR O R R LA IR R B TR DL A
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W, S T USRS Ok 34 5 2 22 1, WU %(%s06). ( %s™ Ik
VLHC O N AN H o T RS S PRI & S, FrCAFRA T2 %' 4 X
flo) HHE M, [ %a][ %w]* VUL Lua F25 TR kRS 7T R T RISk i
PR RIS A

L R ARULEL AN 0 IRk L, ARSI T B R A R UL . S
L6 % 3 A FH AR SR AT DX, AELAT S ik 2 R AR AN R o b, i SRR A FH B K
'L %a][_%w]-" KEFRFRARAF, R REER B — N BE, B ' %w]- KIEIERE .
H—J7i, BUE R AR C REP R, IRZ ANATREMIH %> *%* (il "/*"
JaHIRETREZ AR, RIGIRE " ). R, BT > TR AKITE, XM
OB UCECARR P s —AS " Rl G —A " Z T )
test = "int x; /* x */ inty; /*y */"
print(string.gsub(test, "/%*.*%*/", "<COMMENT>'"))

--> Int x; <COMMENT>
SRS - AT IR R UUEC, WhasDUEE "/ TR RIEE—AS ™" Z Ao
test = "int x; /* x */ inty; /*y */"
print(string.gsub(test, "/%*.-%*/", “<COMMENT>'"))

--> Int x; <COMMENT> int y; <COMMENT>
" PLHE— AN 0 RER 1 IR 281, B BRATTARAE — B OSUAR Py A R — AN
REHCTREH AT IE S o B [+-]2%d+" FESIRATIVELK, en AL R 12", "23" Rl
"+1009" AT [T RALE v s TR BTk 7 R ITRLH
T A2 0 IRE G 1 IR

HHAD RGBSR Z, Lua PR AR 128 A iialn a2k )5
B MR XA 4. betn, B — AN nr RAVL G — A a] e i ] (BRAEIXAS
W HE AR TP E R, 05 R0 DT — L8 S ARG IX BRI

PL A FE Sk O RIS H bR ds T 4634, AR, BL 'S 4Rt K VLS H
bR H (45 B3R5 o IXANMN AT LAH K BRMR ZE A FR A=, BT LA Canchor) A3,
E/IP

if string.find(s, ""%d™) then ...

R A A s LTIk, M

if string.find(s, "[+-]1?%d+$"") then ...
RO 74T s 2N

'%b' FHRUCEC BRI 745 H 5 0 %bxy' » X fly RAERPIAN AR FRF: x BN
VCHECHITFaG, y VEAVCACIIZS A, thim, '%b()' VEACLA ‘¢ FFan, DL ) Sl i

print(string.gsub(*'a (enclosed (in) parentheses) line",

%O, ")
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--—> a line

R AR A '%b()' 5 '%b[]', '%b%{%} F1 '%b<>'. VR ] LUE AR P AT
YE R BT o

20.3 4h3K (Captures)

Capture® X RE— Pl T LU TR A3 10— 8820 DLIC H AR SR 18— 3B 2% B iR AR
PRI RS S Lk, deE T — capture.

1 string.find {4 ] captures [, & E025 IR R SR (LA A A ) 45 5 o 38
Kk —A B br B IR A A

pair = "name = Anna"
_, key, value = string.find(pair, "(%at+)%s*=%s*(%at+)'")
print(key, value) --> name Anna

Yoat' FRIET TR %s™ Ko 0 MERENFEH . A8 B, B
AL —ADFRYPY, FHEEEZANTE, Red = HEHEEEZNTEH, R
Ja e N FERFE S AN RER SR AR S SRk B T, A A T UL T Y IS
fie, MRtk MUCHC AR AR g, find PR ZSEIRMIILEC R RS Fhs (E
I P JAAE AN T A D, RJEIR [ I EC A SRS . T B T
ES¥
date = ""17/7/1990"

., _, d, m, y = string.find(date, "(%d+)/%d+)/(%d+)'")
print(d, m, y) --> 17 7 1990

AT AAERE A TS 1, %d' (d AR& 1-9 (EC7) Rom 88 d AR $E DL
EANBIT, BUE RS AT RS S BE G S 5 R A 7 R, AR e A IR
AT AR A BRI AT R tits all right” 23t )L, O T DRIZAN ]
AL TSRS TSI, AR AR R — A5 KRR R AT
s = [[then he said: "it"s all right"!]]
a, b, c, quotedPart = string.find(s, "([""D(--)%1™)
print(quotedPart) --> it"s all right
print(c) -—> "
WSS T, S ARG S R A A C- ULECS ] R T
H),

FHAAE IS =AY 2 FHAE R gsub Hh e SHARBI—#F, gsub )4 ] LA

PR FIPEAHSR S capture, MRS, AR AL SR ARAF UL AL R, o
IR NIEINER
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B %d', R R AR I A R A e AR R ER A . (USRI T AR IR LR L,

B P T % WA 0" ). FI T, XA A

BEAT SN, JF HIE TR H M) 7 BN g 5 REE R K

print(string.gsub(*hello Lual*, "(%a)', "%1-%1"))
--> h-he-el-1l1-10-0 L-Lu-ua-a!

I T AR F AR S IR A

print(string.gsub('hello Lua™, "(.)(-)", "%2%1'"))
--> ehll oulLa

LEHA N A BT, M A TR LaTeX JRUk 154

Hr, T

\command{some text}

B BT XML KRS 775 Hr

<command>some text</command>

X IX ARG G, T AR AR AT DA SEI XA D e«

s = string.gsub(s, "\\(Wa+){(--)}", "<Ww1>%2</%1>'")

b, nRF iR s

the \quote{task} is to \em{change} that.

WH gsub 2 )5, By

the <quote>task</quote> is to change that.

73— NG L BR AT R R

function trim (s)
return (string.gsub(s, "Ms*(.-)%s*$", "%1'™))

end

R L, A SRR (N RS RTINS PR/ H . KA,
PIAS %s* VLHC T RIMPT A M, - UCECFI R A — m T 203 =12 gsub 3z (7]
PIAME, FAME BN EFE S 72 RIS R OB ERIRED .

B — N IR A Y F 2 4RI RE R Dy BE B K IR o FRATT AT LA — A ek B N
string.gsub 125 =S H gsub. {EXFHEHL, string.gsub 5 K A HL—ANTL AT 1 I
W45 8 R S EU R E  E T DUVE 9 B F XA s B S 4, XA R
IR FMEAE A gsub P o SEE —ANRIREIET, R IR — AP R A R
Az r$varname H IR 1) HE T O 78 B varname [F{A :

function expand (s)
s = string.gsub(s, "$(%w+)", function (n)
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return _G[n]
end)
return s
end

name = '"'Lua'; status = ''great"
print(expand(*'$name is $status, isn"t it?"))

--> Lua is great, isn"t it?

W RARAS R A8 45 72 A8 & 75 2 string 287, W LA A tostring MEAT ¥ 46t

function expand (s)
return (string.gsub(s, "$(%w+)", function (n)
return tostring( G[n])
end))

end

print(expand('print = $print; a = $a'))

--> print = function: 0x8050ce0; a = nil

148

RTINS AR AU, A8 loadstring ST —BOUAR NS S TR — X U7

5 WIS :

s = "sin(3) = $[math.sin(3)]; 275 = $[2~5]"
print((string.gsub(s, "$(%b[1)", function (X)

X = “return " _._ string.sub(x, 2, -2)
local f = loadstring(x)
return fQ

end)))

--> sin(3) = 0.1411200080598672; 2”5 = 32

- XULALZE "$[math.sin(3)]", XM HEERA "$[math.sin(3)]", M string.sub %
P RIS, PrU g T I AF R 2 Mreturn math.sin3)”, "$[2°5]" IRIVLACTE G

FAL

A FF AL string.gsub [ AT R, TORR [E] 45 RANBOG Rt AT

DT ITA R, RS AR AR

words = {}
string.-gsub(s, "(%at+)", function (w)
table. insert(words, w)
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end)

W FH s 4 "hello hi, again!™, b AR 25 Hoks 2«
{"hello", "hi'", "again"}

{8 ] string.gfind b 5 n] LLRI A0 (1A RS -

words = {}
for w in string.gfind(s, "(%a)') do
table. insert(words, w)

end

gfind bR KL L AGE & HI TG for 3R, AT LU D — A7 45 Hs A BT A DL e
o AT ARE— B i fa e LA, W) ofind eR BV, GRS SRR
BRI R SR AN DA T RL, AR AT AR AL A«

words = {}
for w in string.gfind(s, "%a'™) do

s =

table. insert(words, w)
end

N ) AT URL gwfid, URL gwfihie HTTP W0k H & 1% URL 1S40t
TGS . PPl — SR R 2457 (bl '='s '&'S '+ Hff ol "XX" A rgmid,
i XX GEEFFI 16 BRI, RIEH A Ak '+ thln, B 5FH "atb = ¢ 4
i34 "a%2Bb+%3D+c". i, S MSEE 2 A I—A '='s 7& name=value X}2
En—A "&". I FRF
name = “al"; query = "atb = c"; qg="yes or no"
TSR

name=al&query=a%2Bb+%3D+c&g=yes+or+no

BUE, BnEATEYHX URL RS I FHERMEAAE 2R, MR R4 7. NI
R KRS B T s Eh g

function unescape (S)
s = string.-gsub(s, "+, " )
s = string.gsub(s, "%%(%x%x)', function (h)
return string.char(tonumber(h, 16))
end)
return s

end

B NEAH T T, BB A gsub DERCHTAH K %' JE BRI AT 16
I, RGN R, B4R 16 JESIECE e — 4y (tonumber 75 16
HEFITE DL AEFI DD SRS PR A0 ) 54 Eedu:
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print(unescape("'a%2Bb+%3D+c'")) --> atb = c

Xt name=value X, A gfind f#65, K14 names Fl values #iANREML T '&' Fil '='
FATATLUESA [M&=]+ VERCARAT:
cgi = {}
function decode (s)
for name, value in string.gfind(s, "(["&=]+)=(["&=]+)"") do
name = unescape(name)

value = unescape(value)
cgi[name] = value
end

end

Y gfind BR 2SR BT (1) name=value Xf, XA/~ name=value X, &A% TH5 1
ARSI (A (R 7144 45 Bt name Al value. (¥R 4 1 unescape ¥ 4/t name 1
value #45, IR HAZE B cgi el

5 A N (AR AR 25 5 S o, BRATTS A escape BL, XANER B BT
OB 7 FEREBR, %' 5 ERF RR IR ASCI L B R 1 16 BERIAL S CREMifir,
BTN 00, SRJFHG 5 (1640 "+

function escape (S)
s = string.gsub(s, "([&=+%c])", Ffunction (c)
return string.format("'%%%02X", string.byte(c))
end)
s = string.gsub(s, "™ ", "+")
return s

end
Y R B0 D B AL I, M IS B A I S R

function encode (t)

local s = "
for k,v in pairs(t) do

s =s .. "&" .. escape(k) .. "=" .. escape(V)
end
return string.sub(s, 2) -- remove first “&°
end
t = {name = "al", query = "atb = c'", g="yes or no"'}

print(encode(t)) --> g=yes+or+no&query=a%2Bb+%3D+c&name=al
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20.4 32493535 (Tricks of the Trade )

RREAVCHOR T 45 A R R Ui & s ORI L, fn] i K A5 2 S I ) string.gsub
M find HUR] LLSE O ARIIHRAE, SR, B E D BE s K AR A EH A AE T, A5 2> aly
KEAARIREE R

IR AT S, B LEA L — M. X T —A quick-and-dirty 72/,
YRR DALESEARAD EREAT — 2847 HI R34, ABAR ME 56 B g ST (0™ it o I T4 31 A DL
Fit C 27 PR R AR R MR UF B 12 %> %> s WTRARIFE T AT — N AR ES T
PR, IR RS BB R Y S
test = [[char s[] = "a /* here'; /* a tricky string */]]
print(string.gsub(test, "/%*.-%*/", "<COMMENT>'"))

--> char s[] = "a <COMMENT>

BEORIXFE N A R IR W, SRR A A S iR oy Gt g . (e
PRANRE R — AT IX Pl B IR A A i A

UL S Lua H B QU LR AN IR : — A 333MHZ HLas £F — M7 200K
FRF I SCA P ITHEC BT AT 1A 5] (30K (1 1)) U522 1/10 B (H 2 ARANRER LAy, 1%
AN R (R AR AR A, R T B I S A PR IR . AN BRI DAL A B PR
FERS AR AT BRI AR 2 o — MR R TR () %8 ISR SRI —AN 747 R NS4S LU
HETA AT, W H bR s PR ESTF, WAATA T AE2 W R H A B AN S AT
o REIMAELEESE N BES RS AN PR GATICR, W AR R 2 R
HAISTF S, S5 M H bR #1058 AN E R GHHT TR, - NG AL B SRV 7 R I
B, FEAE—AFEME 333MHz (IPLEE T 75 3 N2 /N RAHEE—4> 200K [f3CAH . T]
DA T 33 A L T ) ) R ()% o S8 A7 AN RV S A o — AN B
BARBIVCHC I SR A 4R XA BT 2 G, AR Bt I T 242 1/10 75
(RIS T) o

WARE N TR R RRER. i, RORIT SR Y%ar ITELAL T,
oS RILEN AL HB 240 -

i, J = string.find(";$% **#$hellol3™", "%a*")
print(i,j) -->1 0

XA string.find IEAAAE H bR IR AEVLAC T 23 74F . ACEANES
AEL - IRk ECE G R MR, U e UL RC 2 o IXAMBRT 13 8 [ s 7 2 28R
PEACGERLABIIY e ALY, — NS > MBS DR ERERN, XA n]
RES LR NP R 22 .

A, ] Lua A REEBURRA K. B—M017, JAIEsk— 3ok
FAFRT 70 MAT, WHUZILES— DNEBATRFZ BT 70 DN FAFIAT . BA T 745K
AN RS AIAT R I 545 TR, BATAT DA AR MR BATI A5 22 A
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VLR A IO 70 2, RIS NSRG4 0 Ul IR . RAARFT

KE XA AR, A8 pR 4L string.rep:

pattern = string.repC'[*\n]", 70) .. "[™\n]*"

T M, ARWRRREE T AN KNS TR ER. Tk AT x

R FRFR IXXT o AT ] LA > R Edb AT 1 3 A e

function nocase (Ss)

s = string.gsub(s, "%a", function (c)
return string.format("'[%s%s]', string.lower(c),

string.-upper(c))

end)
return s
end

print(nocase("'Hi therel™))
--> [hH][il1] [tT]1[hH][eE]1[rR][eE]!

A RHEIR AT BRALZDG TR sL B0k 2, A GO IL T IRER 7 4F . W7 75 o
s1 Fl s2 R FAF R FPA, ARAT LAGS JLAn ORE IR A7 0 L SCP AT RSB . ER AR IX
SBTE AT A AR R, R AT LU gsub SR 5 X R X
sl = string.gsub(sl, "W)™, "%%%1'")
s2 = string-gsub(s2, %%, "%%%%")

R E T, AV T IA AR R TR . AR, BRAOTHELT "%
=AU R T 5 B AR BT BUE AN 2 i, X H AR T AL, —
ANTRALFR ) 1] B 0, B — BRI IG5 N I A7 R 4ol K5, {H R B0 W
Gl 2 ] DUV S U5 1 ()

X S — AN LAY [ H

g"This is "great"!".

A AL PG DL TR, TRAL B SCAIUA T A 45 51 e A Jl At P g =
et Fefrimrigg G "\1", AR AR AR I SCA AL M\, JRATTBE AR
e AN G XA e R ] B DT VR R T W 2R GG O "\ddd™, b ddd
SR x BB R
function code (s)

return (string.gsub(s, "\\(.)", function (X)

return string.format(""\\%03d", string.byte(x))
end))

end

ERD, IR \ddd" s g, AR S 1
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function decode (s)
return (string.gsub(s, "\\(%d%d%d)"*, function (d)
return "\ _. string.char(d)

end))

end

UER G 1) R AN S AR 4 SCRF s JATTAT ARG AR - SR E RS 5 74

Hi:
s = [[follows a typical string: "This is “great”!"_]]
s = code(s)
s = string.gsub(s, “(".-")", string.upper)
s = decode(s)
print(s)

--> follows a typical string: "THIS IS "GREAT"I'.
A B
print(decode(string.gsub(code(s), "('.-")", string.upper)))
AR — A7, F4\command{string X Bl U i & XML XA :

<command>string</command>

R X R AT S AR R 2 v DA 25 SRR AR Ky e SCAF, 3 el ] A\ (™
HENY R ORI Y Ol TR S i R SR AT A AE R, RTINS
SR SR AG H TP X SRR PR PR A E R i, AR, Y BN E, BRATANGE
SO WX, BROIEFE K BAT a4 (command) HFE#Hepi. X H, TAULY x
ANFEFRF I ARA XS\ BEAT Gt 5D«
function code (s)

return (string.gsub(s, "\\(%WA)", function (xX)

return string.format(""\\%03d", string.byte(x))
end))

end
B 23 R DI A7 2R, AR AR R A5 R AN 5 SORMEL, - i BAFRAT ]
H 1 H string.char:

function decode (s)

return (string.gsub(s, "\\(%d%d%d)", string-char))
end

[[a \emph{command} is written as \\command\{text\}.]]

code(s)

string.gsub(s, "\\(%a+){(--)}", "<W1>%2</%1>'")
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print(decode(s))
--> a <emph>command</emph> is written as \command{text}.

BAVEG AR CSV GES43ED (1301, 1R 2 R 7 #RA% FH I Rk =X ) 3¢
A, Bl Microsoft Excel. CSV X240k I5IR, H—4Kidx—17, —THEY
2 (a8 ], R —AME N A S E S IXAME SIS 551k, W H A e
G, TG |55 S5 15 GO ARG 5 R R —AN), BHIF, T IHEAl:

;{'a b*, "a,b", "a,”"b"c®, "hello "world™!", }

AT LAE AR :

ga b,"a,b"," a,""b""c", hello "world"!,

B — AN FAF H B A k) CSV RS I SO A AR 25 2 1 o FRAT VLRI HO A FHE
BT [P AF FR o ok
function toCSV (t)

local s = """

for _,p in pairs(t) do
s =s .. "," .. escapeCSV(p)
end
return string.sub(s, 2) -- remove First comma
end

WR PR RS IE 505 5 S e B, B 75 EAE A 515 KX N R R s ik,
e SUR IR 515
function escapeCSV (s)

if string.find(s, “[,"]") then
""" __ string.gsub(s, "%, "U"UT) .. "UT

S =
end
return s

end

H CSV SUAF N BAFTRE] A B R XL, DO BATT L 20X 7 A7 515
)R 5 AN 3 BN 5 o BATTRT DLBR A U T 5 1 5 R I 5, SR IF A2 P A i)
SIS RN G TR, RATEE 5 2 Ja 515458 X515 BIHGa R — 4. R4
FEGG IR 5 AR FAERE 5o XA R 2 MR EER, Wi, A5H5a
RERRN A GS, WTRERRPIA SIS, A RER R A

: "hello™"hello™, " ,""

A7, S ANEGEFEATH "hellohello”, 28 — AN A A7 e (gt —A4
EEMPIANG15), Ba Mgt
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FATTRTELZ U A gsub RARBLIXSERE DL, (R FIXAMEFAEHIE G AE A (EfE
A BRI ARAE P AT R MRIMAI B EAE S AT ANE S IPRH A A
Bl TR BAMEAAIE AN GT . AN " (?) Ok
AW B G5 DRG] RERE 51T, BT REPOTIRS
MER ¢, B IXVRAZE —DEMIIGS

function fromCSV (s)

s=s .. "," -- ending comma

local t = {} -- table to collect fields
local fieldstart = 1

repeat

-- next field is quoted? (start with ~""?)

if string.find(s, """, fieldstart) then

local a, c

local 1 = fieldstart

repeat
-- Ffind closing quote
a, I, ¢ = string.find(s, ""("'?)", i+l)

e -- quote not followed by quote?

if not 1 then error(“unmatched ") end
local f = string.sub(s, fieldstart+1l, i-1)
table.insert(t, (string.gsub(f, """, """)))
fieldstart = string.-find(s, °,", 1) + 1

else -- unquoted; find next comma
local nexti = string.find(s, ",", fieldstart)
table.insert(t, string.sub(s, fieldstart,

until ¢ ~=

nexti-1))
fieldstart = nexti + 1
end
until fieldstart > string.len(s)
return t

end

t = fromCSV(""hello " hello™, "",""")
for i, s in ipairs(t) do print(i, s) end
-—> 1 hello " hello
-——> 2
--> 3
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%21 % I0&

1/O J& g SCAF A E SR AL R . 7 X Csimple modeD) 41—~ 24w A 1
=AYt SO, IF HAR AN X S SO A DG 34 . 5820 (complete model)
5 F AR 0 SO AR R S e AR X S, B I BSO8R e o S
ORI T o TR BB A A — L T R ) SO E IR B3 o AEAS T (R T i o AT 1 —
B e o (RRAEEAT — 2 ) SO E I I, T Bk A A . 1
WA B 2 AN SO XA A, A 8 BB G iG . 11O R BT A B B T8
# (table) io .

21.1 |21/OER,

] AR ) I AT R AR AE A BTS2 e 1O PRRs i AN U A b vhE
A (stdin), K MR SO PR (stdout) o IXFEMFRATIAT io.read, whiEERS
HEF N —4T . FATTAT LA AT o.input A1 io.output BRAICR S T SCAE .
io.input(filename) it & T T 45 7€ SCAF CBLBEAREED, IR HBEE A M irm A SCIF. 5 F Kk
BT BN K B Ti% 30, EEIFIRAEA io.input. io.output &%, LT io.input. —H.
PR A BSOS 23 AR AR o S AR AR R I B 6 AUt ] e A fo.read BR
o SR EERAER R, OVEANSEEANT . NHXA] 5 H K EL jo.write FRIUT
BHHK A HSH, AR EANTE 2207105 SCrF . WU R ol 777 B R 44
TH RN, A SRR I e, TRLEA] string e K format bR £L
> ijo.write(sin (3) = ", math.sin(3), "\n")
--> sin (3) = 0.1411200080598672
> jo.write(string.format('sin (3) = %-4f\n", math.sin(3)))
--> sin (3) = 0.1411

754 55 AR I Y 24 38 S04 fo.wrrite(a..b..c); IXFEMHE, XA io.write(a,b,c) &R 2
R o AEE R DR D e T IRER A, TV AR RO B B 2 AR EEA TR I (quick
and dirty) ZufE, B BHATHEET AR print R AL, T E5E AR A H AT write
> print(hello™, "Lua™); print(C'Hi™)

--> hello Lua
-—> Hi

> jo.write('hello™, "Lua™); 1o.write("Hi", "\n"")
--> helloLuaHi

Write B2 print sEECAFIZE T, write ASBHOINAEATBA N 17455 2080 b 2, 4 4 )
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KFF, PATHRFEESE . A write PRECE M a0k SO, 1M print 25 &4 PR AERTH
F4b print g6 K04 B 30 2800 tostring J532:, BT LA AT BLE R H 36 (tables) 26 % (functions)
A1 nil.

read bR A A SCIFEEICR . R A 2 B B ) A 2

gl BRHUEAN S
"*[ine" B —AT
"*number” M H R H — N
num BEE num AN 2 H

io.read ("*all") bR O 2 i (07 BB DCREAN A S AR AT A7 B AR SRR, B
SRS, RECRER P B B Lua SR ESRAENA AT B, 7E Lua AT L g RS
(O f] S R DA SO R R R 2, ARBESEZ R (BT R gsub), RS B
b2

t = io.read(""*all™) -- read the whole file
t = string.gsub(t, -..) -- do the job
io.write(t) -- write the file

PUN AR 2 AN e SRR B 45 R (40 7 SO A A 24T MIME (22 T i
BrB Ay 78 000 H1H) quoted-printable fHEAT i LAXMIEASilD, F ASCI 747Kt
egnihD oy “=XX7, H XX P AHER NS, &8k ‘=7 AR R
LORME o AE gsub RECH ) “BI” S8 w215 2 DT A B4 128 21 255 2 8] )
THE wefin B SiRs.

t = 1o.read(C™*all™)

t = string.gsub(t, "([\128-\255=])", function (c)
return string.format('=%02X"", string.byte(c))

end)

io.write(t)

SR EFENE 333MHz A5 T #e 4 200k “FAF 7% 0.2 1.

io.read("*line") ek {1 [ 2 i Sy A SCEFIO R —4T (A S B IHRATAT) . B33k

PERRE, RIEHEA nil GRZSEA R A7 R ED . %3 B0 702 read e &I ERIA T 5K,

JTEAAT AR5 0 io.read(). 38 A3 TS A 7 sCE ORI o 10 SCAF B AR BT

BEAT R, A AT A ] all — BRSO, s R e LB R B O

NIRRT AR A B O SRR R S 2 i N SR 2 e L S

HadsATHL

local count = 1

while true do
local line = io.read()
if line == nil then break end
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io.write(string.format("'%6d ', count), line, "\n')
count = count + 1
end

SRIMA T AEFEN U B AT A . FRATT B 4 A8 o lines IEARER o 91 ks SRR AT 1t
THF AR IR
local lines = {}
-- read the lines in table "lines”

for line in 1o.lines() do
table._insert(lines, line)

end

-- sort

table._sort(lines)

-— write all the lines

for i, 1 in ipairs(lines) do io.write(l, "\n") end

TEFEME 333MHz L% A BEALFE 4. 5MB K/)N, 32K AT IR SCAEREINT 1.8 B8, LA
EEAALI C S ARG HFRFHL 0.6 76, io.read("*number') B8 5 M 24 i i A S P
B — M. RATEZSECT read BB IR BIEUE, AT UHREN—AL
PO BN, BOF R A 2 ) B B = AT PERE . *number 14T
St A AT R B 2 T AT R ARG o XS YU 4 R AT LU -3, +5.2. 1000,
A1 -3.4e-230 U1 RA G HIA B HRA BT CH TR A, Bl 23 7 30 as D,
WAL nil o] USRS SHRCE R I, RECK R [F 5 B . R — AN SO AT
AT

6.0 -3.23 15e12

1 4.3 234 1000001

AT B AREAT B ORI — N f o) DA — 2K read o 2500 F DR B IBCHS BRAT 1 42
W=
while true do
local nl1, n2, n3 = io.read(""*number", "*number', "*number'™)
if not n1 then break end
print(math.max(nl, n2, n3))

end
AT SR, # NV i%% R BAE ] io.read sR £ " *.all " EILHCEA 0, 4R
Ja Al gfind e& ZOk 2 -

local pat = ""(%S+)%s+(%S+)%s+(%S+)%s+""
for nl, n2, n3 in string.gfind(io.read("*all'), pat) do
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print(math.max(nl, n2, n3))
end

B T AT A, IR UK n 00 read AL S K. AEIXFEAITGLL T read
PR EICRE S ST RS n AN T4 R TCTR B BT P AR (B2 21 T SRR,
PREGR ] nile FIGRE—AN 2 AE 0 A PRFH . BUMEXRT% read sAS AN

AT RO BIIBTRER CHIRERAE Lua )

local size = 2713 -- good buffer size (8K)
while true do

local block = 1o.read(size)

if not block then break end

1o.write(block)

end

Rl ), io.read(0) R KKy v LLAI R I G2 5 238 7 SCFR R« ERAGZEIR A

A, QAR R SCEAR IR il

21.2 =420 X

H¥

T R N TR SE A P, AT A S8 e S AR O A T SO )
Wi (file handle). ZZ5HZRALT C I F HIISCAR (FILE®), JLREBLT —MTIFRISCIE
PARCE AT IS o T — A SO R EUE T0.0pens &85 C 55 i) fopen pai %k, [F)
FERT EHTIF SIS B S5 AT 7T S S8 BUPAr R BLE r (B
2O, wr CEEGL, g T A m ), s at (MmO, I BT b TN
FEJ5 278 LA BERIE AT IF 301 IEFAR L T open BRECR [H]—NSCPFI AR . Rk

AR, DRI nil, DU — AR AR A

print(io.open(‘'non-existent file”, "r"))
-—> nil No such file or directory 2

print(io.open(‘/etc/passwd', "w'))
-=> nil Permission denied i1

FRACRD K E SRS RIE -
PAR 2 — B R (e G A A 3 R G «

local f = assert(io.open(filename, mode))

IR open BRERI, FERAE BAE A assert IS5, 1 assert o s E. SCHHTIT
Je vl LLA read F1 write 77 v AT T T IR B . AT io 211 read/write BRI,
(S ik EANE], 2 B 520, B X rmi 7 ik i . B d T I —A

AR AR, T RLE A S A
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local T = assert(io.open(filename, "r'"))
local t = f:iread('*all™)
f:close()

[ C 15 AU (stream) BEEZBL, 10 PEFR AL = FhTiise X AJH: io.stdin. io.stdout

Fio.stderr. PRI AT DURH Qi S ACHS H kA5 BRI R UL Cerror stream).
io.stderr:write(message)
P mr Lok s e R iy i OR A o A AT 22001 jo.input() i £ 75
B [T SN SRR A AR AT 2501 io.input(handle) B 55 E 2 TSN SN
handle FJRRACEE 4 A S CRIFEIFHTE AT T To.output BREARIE H D 491 142 S B3 ) )
S TN SO, o] DU a0 AR

local temp = i1o.input() -- save current file
io.input("'newinput'™) -- open a new current file

S -- do something with new input
io.input():close() -- close current file

io. input(temp) -- restore previous current file

21.2.1 VOMRAL I — AN /N 1Y

Ml Lua OSSO S AT AT L A SO R 2 o S TR T I
fEE RIS QU JLEIED, AFTREE —UHE AT ok . AP FE K SCA
AR AT LL—Be—Be (filtn 8kb —Bo fBelCediT. RN 1k e Uy e T,
EAER BRI 7
local lines, rest = f:read(BUFSIZE, ""*line")

LA EACHS R ) rest wlh DRAF 1 AEART AT RERZ BRI 22 DI IR AT o SRS FRREBE (chunk) AT
Bk, ERREABost 2 BL— e AT RN 7o LU AUt BO O SR A T T —
Hil5. BRI LB A SRR 747, id], AT 82

local BUFSIZE = 2713 -- 8K
local ¥ = io.input(arg[1l]) -- open input file
local cc, Ic, wc =0, 0, O -- char, line, and word counts

while true do
local lines, rest = f:read(BUFSIZE, "*line™)
if not lines then break end
if rest then lines = lines .. rest .. "\n" end
cc = cc + string.len(lines)
-- count words iIn the chunk
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local _,t = string.-gsub(lines, "%S+", ")
wc = wc + t
-- count newlines in the chunk
_,t = string-gsub(lines, "\n", "\n')
lc=I1c+t

end

print(lc, wc, cc)

21.2.2 A

BRA AR ] A0S S LSO AT IF e AE Unix o BERISCAR RSO SO IR B X
s AEEAEW Windows KRR R GE, i ERISCA 0 DU AR ICRAT IR SO F . 424
KRR —BEBISCIE, PRAZ50K “b” FRic R INAE io.open bR B X745 5 S 80 . 1E Lua
Hh ZHERSCAE AP A SCASSRALL . — A SR T LS AR A (E, WP DA i) ek i
A DL SRACBRAT R 71 (o CUREEZR ] UK BT op” AT R LE A, VB s oA
75 0 fRe WARAEEEIEAT O (E T HULHC, A n] LI %z AU ) JXAEAL T *all A At 1t 15
CREASSCAF RO, AEAECT n R B n ST . LR DRSO DOS
AU e 1) Unix BRI AR . CRFEFE I REU R « (I8 T 7457 Bl “ it
ITFRE7e) B R L 3B (ka2 Text Mode! ! 2 2 ) FTFFX LAY, XHE
AL AR HES AN F A S Cstdin/stdout) o BT LA ATRE > SR BE I ZHCRA 25 L i
AEA4

local inp
local out

assert(io.open(arg[1], *'rb™))
assert(io.open(arg[2], "'wb™))

local data = inp:read("*all™)
data = string.gsub(data, "“\r\n", "\n")
out:write(data)

assert(out:close())

FTRME R I (0 i A7 R AR

> lua prog-lua file.dos file.unix
AR FTERAE T RERISC A R B AT R AR . AR E T R
BN CHRFR7, UEFHEGRMRES . CRBRFD “ARER” € 3h
ARKLT . bRSFFS MAERF, AR validchars i M o) R R BATE AN
string.rep %064 validchars, DA%z &5 RIUCHE S 1452
local f = assert(io.open(arg[1l], "'rb™))
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local data = f:read("'*all')
local validchars = ""[%w%p%s]™
local pattern = string.rep(validchars, 6) .. "+%z"
for w in string.gfind(data, pattern) do
print(w)
end

TG AT SRR ERISCPEEAT AT (Dump). BRSNS 5
SRS, AR ERT o AR 10 A — Bas oo, KRB i
ANBEHIFIR Bos ok M LOSCARIES HZBGL IR 6 T AT 8O 1
local T = assert(io.open(arg[1l], "'rb™))
local block = 10
while true do

local bytes = f:read(block)

if not bytes then break end

for b in string.gfind(bytes, ".') do

io.write(string.format("'%02X **, string.byte(b)))

end
io.write(string.rep("" ", block - string.len(bytes) + 1))
io.write(string.gsub(bytes, “%c™, "."), "\n")

end

AR LA vip K AR IIA SO . AT DURE AR dr & R T IZ A AR B IL A 5 -
prompt> lua vip Vip

£ Unix R ERF 24— i e

§6C 6F 63 61 6C 20 66 20 3D 20 local T =
61 73 73 65 72 74 28 69 6F 2E assert(io.
6F 70 65 6E 28 61 72 67 5B 31 open(arg[1
5D 2C 20 22 72 62 22 29 29 0A 1. "rb™)).
22 25 63 22 2C 20 22 2E 22 29 "oct, ')
2C 20 22 5C 6E 22 29 OA 65 6E , "\n').en
564 0A d.

21.3 R TXfFHILEHRAE
KL tmpfile BREOTRAR MBI SCPRRI 0NN, I LI JFER Y readiwrite #st. %

O BEIE: 13 BT N R g AN A R
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|

T SRR AT 58 5 & A BTG B o pREL flush FH RS R BT X SCERI B A & 2. )
write FREC—FF, 120800 UR FH BE RT A4 R B0 F 16 A8 o, flush )2k 3 F 4 i HH S
s AT LA SO AR 5 A X fiflush R B FH ST o pRER seek HSRAS BRI B —A
SO SR AE U B e B A filehandle:seek(whence,offset). Whence 3¢ —
AR mB 7 RI PR BT UE "set”, MRS (E S ST TR AR eur”, (mAS(E A
MR E TR "end”, (WA AE M SO RRAERT UL, offset RIUM WL (W EUE, 1 whence (1)
AN offset AHZ5 753 BB A SCAF UL B o %47 B L 52 Bn ASCAE T Sk T3 31 4
whence [FERIAE R "cur”, offset FIERIAMEN 0. IXAFIH H file:seek ()15 2111k [FIE 3 & 3L
PE4RT AU B, HARFEARAS . file:seek(“set) il /&K SCAF A7 B B 5 BE 3 SCAE T ko
CRIPME R 2 00, 1M file:seek(“"end™) il /&7 B W A SCAFRE, - [RIINy 3 v BAAS 21 S04
PRI o N TRV ARRE S T 453 21 ST (1 R /IS TG AS e A7 AT 5

function fsize (file)

i

local current = file:seek() -- get current position
local size = file:seek(end") -- get file size
File:seek(set', current) -- restore position
return size

end

DAL TR JUA BRI ASCLE HER I 0 A [ — AN 35 T R R JE ) il
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% 2F RERAGE

PAERAE WS TCHEE, RANMEESRIERGHRG L. XERHOE XA
%% (table) os o i MAZJEM % EH] Lua AT HITE, BN Lua & LA ANSI C E R,
BTl REAE T ANSI 52 U SebrvfE R B, 1R 2 I ARG R M IF AL & 7E ANSI 2 U,
B H SR B, BT AR PTDME RS BRI LRI RE . JiAMT S
FAEEWAATIR T Lua PESROE T #AE REY RSB IERI VT o B0 posix 7, $LHE T X
POSIX 1 bR 7E 4230 HF: fELLU luasocket Ff, $4H T 2% S F o

FESCPHE BT IR AE R AR HLEEE T os.rename R (B4 ) AT os.remove B
e GMIERSCHE .

22.1 Datef=Time

time Al date i RRELE Lua HHSEBLBTE NP AR DI RE . BREL time 7R SN
R EPY TS B . (FEVE 2 RGP I A > 1T B B e o I (R I RD 4. D 0k kR
HO BN —ANRFER I T RN, 12 R B0 3R [P PE 2 R H IR IR I ) (R 5 o X ) B
B 27 i R R X 1]

year a full year
month 01-12

day 01-31

hour 01-31

min 00-59

sec 00-59

isdst a boolean, true if daylight saving

T = IUE AT 1, WA E 5 )L, BROARTE] A IR (12:00:00), Wi 2&7EH 2
T GEMRIZIE T8 = AN XD 19— & Unix 1L E GREXTITE S 197042 1 H 1 H,
00:00:00) AT FACHS, Hg KT,

-- obs: 10800 = 3*60*60 (3 hours)
print(os.time{year=1970, month=1, day=1, hour=0})
--> 10800
print(os.time{year=1970, month=1, day=1, hour=0, sec=1})
--> 10801
print(os.time{year=1970, month=1, day=1})
--> 54000 (obs: 54000 = 10800 + 12*60*60)
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M data, UL T RIEA, ST time ALK Fh < REEC. S Ak
7 RIS R 80, el e m B R IE . A — S0 — Mg /5 R,
FiIR TR P EE . 2B AN S EoE N A R R s, BRI S AT ). AT
Rt B AN R R . N T X B AR
temp = os.date("*t", 906000490)
lIFATRSEor S
;{year = 1998, month = 9, day = 16, yday = 259, wday = 4,
. hour = 23, min = 48, sec = 10, isdst = false}

ANHER I A B 1AL 2 1A LRI e DO LA, XA R R TR
(wday, BEHIRN D F—EP LR (yday, —H—HX 1 BTAEM "t #F
Fragh, R bR Id (N BIRFIR AT H, os.data B2 K AH B R A0 A7 LIRS
[ AT A, R3] MO E IR AR . CRERRRbR L 2 L "% Fl— A h)
B I W
print(os.date(""today is %A, In %B'™))

--> today is Tuesday, in May
print(os.date("%x", 906000490))

--> 09/16/1998

XL R T RN R LA . BTDARIR R AR Y CEA S E R,
"%B" fH R & "setembro” (FEE K. KMEEM A A EILH? D, "%x" 15212
"16/09/98" ( F HIKFAF ) o Fric i R RS2 S A5 i R 26 . S 5 I TA) J2 7 1998
LA 16 H, A=, 23:48:10. R AECA LA RS H T EMREE . (Ut
WS R BRI, BB, BoRE T

%a abbreviated weekday name (e.g., Wed)
%A full weekday name (e.g., Wednesday)
%b abbreviated month name (e.g., Sep)
%B full month name (e.g., September)
%c date and time (e.g., 09/16/98 23:48:10)
%d day of the month (16) [01-31]

%H hour, using a 24-hour clock (23) [00-23]
%l hour, using a 12-hour clock (11) [01-12]
%M minute (48) [00-59]

%m month (09) [01-12]

%p either "am" or "pm" (pm)

%S second (10) [00-61]

%w weekday (3) [0-6 = Sunday-Saturday]
%X date (e.g., 09/16/98)

%X time (e.g., 23:48:10)
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%Y full year (1998)
%y two-digit year (98) [00-99]
%% the character '%'

S B RAME FAEAT S Hoi i H date, 5t LA%c Bl o XFEml 219 32l
Fa AL e LI TR A5 R . BB %X, %X Fl%c HFTEHLX ARG MR &k
AR WRAZ AT B B E Tk (A E ) mmiddlyyyy ), BT LA B 0 AT R
#0720 (B %m/%d/%Y™) .
BRIE os.clock i [FIFAT 1% FE T CPU {62 I A Fb 4. % & Hi0k F R A — BeARhd
local x = os.clock()
local s =0
for i=1,100000 do s = s + 1 end
print(string.format(“'elapsed time: %.2f\n",

os.clock() - x))

22.2 Rty A %AR

PRI 0s.exit &k —MEEIHAT . BREL os.getenv 7351 “PAEEAR R (R, DL “ATE
P (SE = (MBI R Sl O 6]

NN
print(os.getenv(""HOME™))

W B LI B R[] nil. 262K os.execute FAT—N RS 2 (R C H ) system
PRESEAN ). ZR BRI — N A AR, RPN RS . B #E Unix I

[NCTT eSS

DOS-Windows % 4 HL AR 1] LLEAT 1~ AU Q3 — N H >

function createDir (dirname)

--> /home/lua

os.execute("mkdir " .. dirname)

end

os.execute PRHUE 3R, AN BN A8t T F SEHL AR S BR KL os.setlocale B¢7E Lua
TP A I 88k Clocale) o X 3a0E S AR A T T ST AT 5 2 A 9 UK K . setlocale
HWANER RS KA REEE (category, SRR /R I A5 URF D o ZEIX Ik £
NI : “collate” CHEF ) #5575 IIHEZ T ; "ctype” controls the types of individual
characters (e.g., what is a letter) and the conversion between lower and upper cases;
"monetary" (£%1) X} Lua FEFF¥EA W "numeric" (B #EHIBCF IR, "time”
I TR RS X (/2 os.date BREOD; A “all” LU ERTLURAE . rRBCER NSRRI
2 “all”, B LD SR A B i sl 44 h 1 H 2R 25 setlocale B4 B IR P #2552 ol
BT DI o RIS AT B B BOR [P s 4%, A R B nil GRS PR RGEAN LRSS E
<30 .
print(os.setlocale("1S0-8859-1", "collate™))

KT “numeric” FEPEA — sSOEAC TR TT o R A A TR LR T OE S
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R AR U5 R s I (EOR DB B AN e Luak] 70 e 10y e (B
THE LA, Hprint (3,4) AHERREE ) K EZRERIR
G VPR AN AE UM L S IR, SORREELRA 205 10

-- WENXECO WAL ERE

print(os.setlocale("pt _BR")) --> pt_BR

print(3,4) --> 3 4

print(3.4) --> stdin:1: malformed number near ~3.4°

The category "numeric" is a little tricky. Although Portuguese and other Latin languages
use a comma instead of a point to represent decimal numbers, the locale does not change the
way that Lua parses numbers (among other reasons because expressions like print(3,4) already
have a meaning in Lua). Therefore, you may end with a system that cannot recognize numbers
with commas, but cannot understand numbers with points either:

-- set locale for Portuguese-Brazil
print(os.setlocale("pt_BR")) --> pt_BR

print(3,4) --> 3 4

print(3.4) --> stdin:1: malformed number near "3.4°

TR IR BN, AR RS
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% 23 & Debug/t

debug JEFEALAR AT Lua W3S, MRS RIEHE L4 Lua 55— MK
7. TR RS, KT 7B EE C APLAZHL . Lua HH
debug FEsL A& —FAE Lua A0S B4V HIX L8 C s8K) J5vk. Debug FEAE— debug %
PR A BT AT AT 1) BRI

L AL AR EEAN R, FRIAZR AT REZD 2T debug FE. T54E, debug JEHTIT)
—HEpR AR RE LU SE T, ERER TR 02 M (sacred truths), LLUIRASBELE &
NN R AR R BN, DT RIX AN R, JEH, EVRIIERE M, AT ITIX
A debug g, B PR 0] RERRIFRIX AN 12 -

debug = nil

debug J& t R R B AL 148 (introspective) B BT hooks. 1144 R B8 43 3k AT 1T LA
SIS TR R R T T, ELAnSE S BB . A RTHAT AR AIAT 5 . A AR R 44 RO
Hooks 1] DABREFFE 7 AT 1 00

Debug F H () — N 35 22 (1) JEAR S AR 42 il (stack level)o — MR Ak 2 — N8 178 24
HI Z AR 05 3 R R s B A Bt it XA R BUE AR R B AR A i
i debug JE R E g 5 g 1, R A (i I debug FZE R eR B R BB 0 A 2, BABEE
.

23.1 g4 (Introspective)

75 debug P EE ) A48 R EUE debug.getinfo. A S — AN S EAT LLE — A R HEk
BRI, 4T % foo 1T debug.getinfo(foo), #5 iR [H]2% FIX A BB B — AN
XANRA T HI|— Ltk

v’ source, Fi B RR M e I HL T o W IR R EAE — AR W e X Gl it

loadstring), source W& A FERF R WRREAE— e X, source 2@
hn bscE4

v' short_src, source [fAIfERRA (% 60 NTF4F), idsk—28G HIERME B
v' linedefined, source T pR%H: & X Z AL HIAT 5 .

v what, FREIERERAY, Wil foo & — AT Lua Bk, 454 "Luat; R
AN CRREL S5 "Cy WS AN Lua (9E chunk, 5324 "main”,

v’ name, FRENEEEAFR.
v namewhat, F—NFEACE KA Lo XA F B HUE AT g 4 - W global". "local”.
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"method”. “field", =& ™ CEFAFHD). FTRTHRERE Lua BAHRIIXA

v nups, PRETT upvalues 1145

PR

v func, PRECAL; VEANMEDUE ST,

1 foo 22—/ C A%, Lua KyEAIERZHI MG R, Bl frms, N
4 what. name. namewhat iX JULAN (K8 T H .

PLAECE n A debug.getinfo(n)i, 3R [AI4E n ZAk K036 30 p& B0 S A . teln, o
Ron=1, RFIFEIEFEAT RIS 5005 B . (n=0 &/x C pR%L getinfo A L)
Bon EekR s 3 ek BUR AN KK 945, debug.getinfo 3R [B] nil. 4 UR4E A% n
debug.getinfo % 1) 7% 20 bR £ 15 S I A5, GR B 45 IR table T A — N EAR 1) 3
currentline, EI{EASANIN ZI R E T AEIAT 5. S35, func FoniRE n ISk 3.

FEANBGHEALYRET, id4E: B Lua TRREUE S —2RME, Frbl— Rl g
HENEE . BRI EEREEE, Lua £ GESRZEP A, W%k
2 B0 XA SR B ARAS TR B e R AT B . TR R 0 S A AR FRAT A
W H getinfo (RIS A SEAEAT, oA X AN I FoAl T 8 8% SR IR AR OC PR 15 B

pRI%L getinfo FIRLZEIEAN T o Lua LAASTH 9572 P4 A T 1977 AR A7 debug 17 &L (Lua keeps
debug information in a form that does not impair program execution), Z{ZEWAESE 7.
T IRE LR A AT PERE, getinfo WEE R SE NS EnT LRI e EEORLE(E B . 45
E TN )G, FRPASIRII ] LWL AL IS B XS EUIH
AR, AN TERMRE RS B, W RS R

selects fields name and namewhat
selects field func
selects fields source, short_src, what, and linedefined
selects field currentline
selects field nup

NI R A T debug.getinfo AT, & AT BN — AN E S AR 1 SRR B R AE S

(traceback):

€ =0 % =

function traceback ()
local level =1
whille true do
local info = debug.getinfo(level, "SI')
if not info then break end
if info.what == "C" then -- Is a C function?
print(level, "C function™)
else -- a Lua function
print(string.format('[%s]:%d",
info.short _src, info.currentline))
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end
level = level + 1
end
end

ANHMESIEXA B AL, 1145 getinfo SREUE 2 9%, 5Py b debug SR T ANk
[FIhcAs debug.traceback, 15F&AIT I ) & £ AN [F] )42, debug.traceback JFANFTEIES AR,
MR [ —AFFF e

23.1.1 Vi) Ja kA

Y] debug (1) getlocal AT LLYS MMAEA G BIRA (1) Jm AL fet o XA R FH A
SR BB R BRI AR R G R PANIR Y A5 44 FIAR F 2
. WARSRE MR KRG TSR EANEL, getlocal 32 [0 nil. WR$EE KN TG
B, R R R . CURAT U debug.getinfo 45 A AR 2 IR 250D

Lua S e & B I A7 ey AR Fe A v 8, AT 70 4 T ek SRS Bl A 2 AT R0
JRERAR A T tedn, TR T4
function foo (a,b)

local x

do local ¢ = a - b end

local a =1

while true do
local name, value = debug.getlocal(1l, a)
if not name then break end
print(name, value)
a=-a+1
end
end

foo (10, 20)

5N

a 10
b 20
X nil
a 4

Ryl 1A Eita, 22b, 32&x% 4259 4 a. 7 getlocal MM, ¢
CL& TV, name AT value #IATEIGHIN . il J& AR AU AEARA 19 W LR AL
ZJaA R W) W] LA debug.setlocal & oie—N Rl As & (e, AR IETHT AN S E 0 FS
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WA RRE], A S YORA R IOFF . X/ B SGR /M 4 5 nil (A
[ D

23.1.2 Vjin]Upvalues

FAIE T LU S debug R getupvalue B&51sin) Lua B4 upvalues. R AR &
AR, RIS pR AN ZE T SR A MK AR 4T upvalues G gl AL TR« TR,
getupvalue {155 — NS EAZ RGO & — AN R EL ORI B0 % — AN D, B A
Z 42 upvalue %51, Lua 4% upvalue 7E— R4 5| H (refer) T4 I i
R Ry — AN BB e IS HE ) 44 7 upvalues, BT LUX MU AT upvalue 3044 Bk

(relevant).
AJ DLE F B8 ebug.setupvalue 1524 upvalues. tHVFIRCERE R, G =128 —
ANHIL, —A> upvalues ‘& 51 FT—/N T upvalue {1 . F1 setlocal 2518, XA b5 B 7] upvalue
145, B0 nil Cansft upvalue &R 518 H R 5 VERD
N A WOR T, ARG AR R A OL Y, ARy ia] AN TEAE R ) R AT
(R4 e A R IR :
function getvarvalue (name)
local value, found

-- try local variables

local i =1

while true do
local n, v = debug.getlocal(2, i)
if not n then break end

if n == name then
value = v
found = true

end

i=i+1

end
if found then return value end

-- try upvalues
local func = debug.getinfo(2).func
i=1
while true do
local n, v = debug.getupvalue(func, i)

if not n then break end
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if n == name then return v end
i=1+1
end

-- not found; get global
return getfenv(func)[name]

end

B, FAMZRXANEE TN R AR R, WS THEATFIEEA 2N,
TATR 2 o) AT e G A, P LAFRATT S 5 3k [y R ANIE IR o 0 A Jmy AR
EP AR E L AR, RIM2AXAEBEZE AN upvalues: 156, A H
debug.getinfo(2).func SRECHH I REEL, AR5 3 XA BT upvalues, e an R FRATT4L
B TR R, BAESRA R A, HEIHH debug.getlocal #1 debug.getinfo
HIZH 2 JHURY5 R EAER AT B8O B,

23.2 Hooks

debug FE 1) hook JZIXFE—FALE: M —A %L, FERERFEAT h R —F k2l
IS4 8 o A7 DU AR AT LU & > hook (1124 24 Lua 8 AN e& B0 i call 4 24 s
FER R HOR BRI, return FE &4 Lua JTTAAPATACRS B AT IS5, line St &% 2
BATIRE B H IS 2 )5, count Fihk A, Lua 1 FH#AS 50 ] hooks, S8k —4
R AW SR "call™. "return”. “line" =% “"count". H4k, X1 line Fiff, &
DALIE S — A8 i 5. BATE— hook W& mT LA A debug.getinfo SREUHE £
115

1 FHA A I B = AN S50 debug.sethook ERECKIEM— hook: 25— AN H2
hook B%L; 2 “ANSHUE— MR IRA T IR AR AR s TEREE =N S0
— AN, BRI TR count FAEMIZE . T R cally return A1 line A4, W]
LRI S — A BE Ce's e 51D A — > mask P4 FR R T, AR SCH hooks,
W EAH ZH0h A sethook HI ],

NIRRT AR, AN R SRR T ERER S . HT BRSSP T I — AN AT 0T 5

debug.sethook(print, "I'")

X AT, R ERRE print BECE D hook pREL, TR Lua X4 line F KL
IS YA H] print &%, ATEAMEH] getinfo 4 IEAEHAT IOSCPF A4 (5 BN B2, iR ER 2%
T TORE B 2
function trace (event, line)

local s = debug.getinfo(2).short_src
print(s .. ":" .. line)

end

Copyright ® 2005, Roberto lerusalimschy & www.luachina.net



Programming in Lua 174

debug.sethook(trace, "I')

23.3 Profiles

JLA debug A T BRSSP, BT EARLAE, JE R DA T g Al
{155 . IXPPE WLIAAT 4552 profiling. XFF—ANSEAS (1) profile kit (For a profile with
timing), AP C HO ke X T8 —A hook it Z 1) Lua i AR AR I Hoam &
P ENE R AIRANER . SR, 0T profiles T, Lua AUHE AT LURGF B AT .
XS 2 FATTRE SE B — AN L profiler: FH AR PIEATIERE T, R AN Rk i H
R EL o

FATRE R 1 B AR WA, — R OCTRRR BN AT T B 3, — 5k SCTER
PRI PR 1) o XA R IR G T hR a2 A .
local Counters = {}
local Names = {}

#t profiling 2 Ji, FATATLAS In) 8 B0 Bodhs, (EEICAE: A6 s BRI SRS 15 0
T, ATLMS BB s R, PO IBI % Lua 23558 IEAEIS AT M BB AR Sk A $k 48 e
SR E
PIAEFRATTE S hook B, At FIAE: 55 5t SR AE SUAT R B8 8O- 060 B R o B8 T 1
] IX A hook B E R IAAR BR #4415 R -
local function hook ()
local T = debug.getinfo(2, "f").func
if Counters[f] == nil then -- first time “f" is called?
Counters[f] = 1
Names[f] = debug.getinfo(2, ''Sn')
else -- only increment the counter
Counters[f] = Counters[f] + 1
end

end
NSt A XA hook IE TR, FAMEBIRE P E chunk 7£—ANSCfFA, JF H
P HGIZA SRR AR profiler (K124

prompt> lua profiler main-prog

XAEDLR, FATHISCAT 4 ORAFAE arg[1],  #TJT hook Jfizq7 3CAf:

local T = assert(loadfile(arg[1]))
debug.sethook(hook, "'c'™) -- turn on the hook
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O -- run the main program
debug.sethook() -- turn off the hook

wa R BRER, AR EC A REDTEA R, PUAE Lua P RS AN
WiE, BTLARATRAE AN A RGBT, A filetine o Wit AP 4
7 MATATAHERALE RN R D REOE C %, FRAVUEHERA 7RR (il
BAALERED.
function getname (func)
local n = Names[func]
ifT n.what == "C" then
return n.name

end
local loc = string.format('[%s]:%s",
n.short_src, n.linedefined)
ifT n.namewhat ~= """ then
return string.format("'%s (%s)*, loc, n.name)
else
return string.format("'%s", loc)
end
end

e, BAHTEVARE AR B (17 H s -

for func, count iIn pairs(Counters) do
print(getname(func), count)

end

TR IRAT T AT 11 profiler 3 1 31 Section 10.2 1 S /R BFRBEH 1 |, F-ATIASS 40
Y

: [markov.lua]:4 884723

write 10000

[markov.lua]:0 (F) 1

read 31103

sub 884722

[markov.lua]:1 (allwords) 1
[markov.lua]:20 (prefix) 894723
find 915824

[markov.lua]:26 (insert) 884723
random 10000

sethook 1

. insert 884723
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S A S UAT I 44 e 20 (FE allwords P e CIRTIEARRR D B A 884,723 X,
write(io.write) #% i H 10,000 X .

PRATEIREIXAS profiler HEAT — 26t Felma il H e FTE0H UBr ek 44 . o
A A e AN, XANEEAH) profiler CARA AT, Hf H AT AR AR 2w 2 T 124l
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%9 % CAPI
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% 24 F C APIZY,

Lua &M AXE S, BEWHE Lua AT LR —MHOIs T R P b el LU
— AR ILA Y AR P . IR BB AT e W Lua A FURBSZ R,
AEVH TR b B A IRATH LA AT ] Lua ST FEFENR ? XA Wl (R 25 46 T Lua fi%
BEAS (T HATIY lua). Lua fREaf it — M Lua SRk B S BBr Re 3, e —
AR/ CRIEAEERE 500 17 FARES ) o MRS &S 51 STRE P RE 38 108 10 . A 3
S HARIBOCAT o 45 e, JFAL4y Lua FRUEZE, Lua ArdE 5 o7 i 2 ALz AT

Lua AJ LUE AR P RS RN FH I Thfe, Bate Lua ol UEA P R 1 R
JRAE. B, Lua P27 mr DA A oA 5 s sR 4, XS inT gt C 1555 (8L
M TE ) SEEE, AT RAREIN— AR St Lua SEBLAITh A . XA Lua S r P . 5 L
PRI (Lua FE 5 kT S AN a4 R G )X R C Al Lua = w3 AP A2 B 5 0.
$—M, CAENNHRETFET, Lua FE—AEMH; 25 =F, idk, Lua fEARET
WE, CAEAEMM. XWFrX, CESHMAHMFL APl 5 Lua E{F, it C Al
Lua A8 H.IX S 53FR A C AP,

CAPI j&—A C U35 Lua BT H M sREEE . A LA N4 35 Lua 424
AR AL, T Lua BRI R, 14T Lua ACRD IR pR R, VRN C RRER T LATE
Lua " 2, 5555, (R, RiEREGERs LIa Rk 7, AP LS %Ch
T 5L (1 7 D

C APl I1f CIEF EEE, X Lua HATANA. Ml H C BHT R Bt il i,
WAV, KRR, HRAE, WARTCHEIRZ . APL H 4 s BT A
R EEARA TS B IEAAYE ;s VR EEAE T bR £ BT A ST IR S HOS 301 . W ARfL 8 T
HiRIZ L, Al Ref4 3] \"segmentation fault\" IXFEEE LA MG B, 8o 18 I
ARG BT LR . J94h, APl H gURAE T R G MR RI v Pk i, A7 ik LA (8
SEH AR — MRS5S AT ReFR S IR 24 APLRH, X W REA NG, (F2fheh
PRPEHE T 0T ANT (A BIIIRE ), L iR AR B, SR pp R/, R ) . AR &
bR 7R, X0 H AR X MR C I Lua PR R BIRELE Y 25 TS . G JRA
REFRfRSLLCA WA TG 2, RN IS —— VAN H. A, 7E Lua % b A
JE BRI VEN IR . 34h, AE Lua RATRCP R AT LUE 2 APL A HI R 5, Lua BRAZTH)
iR (lua.c) $24E TN A HIE] 1, miks#EZE (Imathlib.c. Istrlib.c 55) #2441 7%
P AR (81

MIRLETF GG, PR3 T C AP I, UIRATRE] “ORARAT”, BATEEERR Y
AL C gmFErImHE. 75 C Fl Lua Z [ANEAS S8 N A0 T — AN B RIIAL . JLFITA
AP FHAR X AR LR T, BT C 5 Lua 2 R) 5 2 6 th #15l k 1X ANk K 5
o SiAh, ARt AT DU F R CRAT IR AR 5 BRI g vl T C AT Lua 2 (R AN AR
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M S Lua 2 HETRIRKAE, T C BRI AT, WH SRR
Fhe H2, Lua PHIZIEERAA C Pm SR EA B AL BAHAE 24.2 75
TEANHA T 2R AR OC A 7

24.1 & —ATHAEF

AT ER NTRR P E FRA DT AR AT . —NMISLA Lua RS RSl 3.
TS AN R, AU IR

#include <stdio.h>
#include <lua.h>
#include <lauxlib.h>
#include <lualib.h>
int main (void)
{
char buff[256];
int error;
lua_State *L = lua_open(); /* opens Lua */
luaopen_base(L); /* opens the basic library */
luaopen_table(L); /* opens the table library */
luaopen_io(L); /* opens the 1/0 library */
luaopen_string(L); /* opens the string lib. */
luaopen_math(L); /* opens the math lib. */
while (fgets(buff, sizeof(buff), stdin) '= NULL) {
error = lualL_loadbuffer(L, buff, strlen(buff),
“line'™) || lua pcall(L, 0, 0, 0);
it (error) {
fprintf(stderr, "%s', lua tostring(L, -1));
lua_pop(L, 1);/* pop error message from the stack */
}
}
lua_close(lL);
return O;
}

S luah 58 T Lua SRR s 2. SEh S G — AN B Lua PREE I ek 4K
(4 lua_open), M Lua B% (0 lua_pcall) &%, BHUS AN Lua S50 4 /AR &
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(FIRREL, FEMPTLAYE Lua ARGV ICBT R B R 2, 555 . BT £E luah e L
H—A lua_Ji%% .

Sk lauxlib.h e SCTHBIE (auxlib) $EAEM RS [FIRE, BT A2l oe e
B lual_ 373k (120, lual_loadbuffer). FfiBhZEFI A luah mh 440 ) RE i bR i fit
THEEER BRSSP Lua brAEZEEREA] T auxlib. %6l API 37T economy and
orthogonality, #H /% auxlib £ F52HL— AT HISE R 24988, ST ORIOFLF (10 75 2
SUEILE IR R AR A S 1. IR OIS, auxlib B AFEL Lua P 3B RA PR
BIERCE T I CAE RS 1 A AP,

Lua A E AT 4 s A8 o & A FPRES TRAFAE BN A 4544 lua_State 1, 1fij HLAR
XA EERIFREE T Lua A — S8 PRI S U843 Lua BB EA

(reentrant) H k72 SR8 A AR I HE 2% o

R4 lua_open GIZE AN ED () state). lua_open GIEE—NFHIEREII, IXAIR
BEE A B AR T LA, 22 printe i T IREF Lua FIETSc, DA BARUEZE LL SRR
AR, T SRR TG B AN SRR B B AT Sk lualib.h s ST 4T FFIX L)
ek, #04n, JHH luaopen_io, LAENZEE io table JFi /M 1/O &% Cio.read,io.write 2545)
3| Lua $g

B state HRARHEEZANZ 5, AT LI TR 1A 7o AT H P A
H&E—17, CHEFHE LA lual_loadbuffer 2w 1PEiX £ Lua f6%. WIERBA R, XN
IR PR H40 40 3 2 J5 11 chunk IR AR . Giifl, FRATEAE F— 1 isHe BRI 2
Ji, C B lua_pcall, ‘&4t chunk MR AR 3 3R AR (AP B N ag 4T e . M
luaL_laodbuffer —#¥, lua_pcall A ARG FiRFIE ., ARG T, XMW
AR EHORG — 45 T AR, BATTAT LA lua_tostring SRAG2IX4F B e, H
lua_pop & AR IR -

TR, AR RIS, XA 76 5 4 AR5 BRI R . 78 C
h, SEBR IR DEAR BRI RE A AR 2 AR HAn T AL BT R A B . Lua R0k
AN HE AT AR VT EMESS R b el ol [P A R AR AR 215 Bk R BT RS
Fro BN HFEFE AT DU G A EAT B A7 2R BLIX S R . O T e I TR
IRAETRATTBAR — ] A DAL BT 5, i T AR —FF, & Hog Mt — 4R s B
K P Lua state. iR HHEAN Y HFET
#include <stdarg.-h>

#include <stdio.h>
#include <stdlib.h>

void error (lua_State *L, const char *fmt, ...) {
va_list argp;
va_start(argp, fmt);
viprintf(stderr, argp);
va_end(argp);
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lua_close(l);
exit(EXIT_FAILURE);

}
A FRAT T F- P AR RIS 18 570 I FA GRS Hh A BEA 2. TR D /R ) LOKE Lua AT C/C++
ARG 1E, luah JEAELE X LL M R FETLAR C P I A B A XA -
#ifdef _ cplusplus

extern "C" {
#endi T

#ifdef _ cplusplus

b
#endif

PRk, i SRR C 5 Aok P8, B HITE CH+r, IR AR T EE% N X FE R luah
KA
extern "C" {

#include <lua.h>

}

AN B R LA L ARSI luahpp SKSCPE, JEREXAS BT Sk S0
EHERIK CHREF

24.2 fAx

1E Lua Hl C 2[R ATHe it I AT A P A ) /e Bha R A R G AL RS
MEZETFINFERRA L

75 Lua ', FATE T a[k]=v i, k A v m] BT JUMCASRISE AL (T metatables )
1715, a AT REA AR AY) . W IATAAE C PRI EAE, LB, H/ER
') bR Ht (settable) 0 & A7 — AN 2 (92 AL . FRATHE 5 22 LA AN A 18 B B0k 58 X — AN 1)
BAE (AR M SH TR0

FATTAT LAAE C Hp A B —2E union ZER KA PLIX AN )t FRATIFR 2 4 lua_Value, ‘& fHE
U RA T RN Lua (. AR )5, FRATH AT LA AL 75 ] settable
void lua_settable (lua_Value a, lua Value k, lua Value v);
EAMBERTT FA PN ER R 5 —, TG W B 2 R 28 T W 21 3L e 35 nT R AR A A
Lua AMYE T A CIC++5 A2 H., Java,Fortran DLARLE S —FE. %, Lua
FoT R A WERIRA K Lua EARAEAE C A8, Lua 518E5%A IME T X Rl L
B R AR 1R M DA A AN D B T B
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BRI, Lua API %A 5 AR50 lua_Value I8, BARIG T %, ©H— M1
FRAE Lua 5 C Z [MAS Al o B (08— 4 il S #m] AGRAAAT AT Lua (. JCT8 R A i A 22
M Lua i R—AME CLhin—A )RR D, A Lua, BOdEROEKBSHEA . T
WARMTI AR AL 1 —AMEZS Lua, BECEXAMEEAR, KRG Lua GXAMEE g
o FRATTIR TG B —ANASE (1) B B B A C 2R s AR AT — NN R BN B (3
e FURICHE AT, (RS BATTEE 4 T 41620 )E (combinatorial explosion). %)
Ab, PR Lua SR EEI, 37 3% Icas A AEAME B C A . JLFIT 1t API
PRECHI RN TR . IEWIRAIFESE — M7 rh T 201, lual_loadbuffer 8¢ (125 ) R 7E
TR b G chunk 20— 4451245 ) lua_peall M AR_E3RBCE 9 R F 6 8 B0 04T
A I B (R R A R BRI B

Lua L—A™4& 1 LIFO N kst Mgt vl, MEAERRTD KE/ERk.
MRV Lua B, e RSSO T 7y AR C AR AN SE 2 00 H s SE BRI R UE,
fRa] LA RS BT e 2%, EE AT — AN B R AR BR T 2%

2421 JEATGE

APl H—RFIEARII R, e BRI DU C SRFAR 1Y Lua BB AL FME (niD
A lua_pushnil, #fE! (double) H lua_pushnumber, Aii/R% (£F C tfH#E &) H
lua_pushboolean, L& MFFFH (char*28 AL, ARFAS\0FFF) M lua_pushlstring, C
G (LINOES A 17455 (const char*) ] lua_pushstring:

void lua_pushnil (lua_State *L);
void lua_pushboolean (lua_State *L, int bool);
void lua_pushnumber (lua_State *L, double n);
void lua_pushlstring (lua_State *L, const char *s,

size_t length);
void lua_pushstring (lua_State *L, const char *s);
[FIFER AR C pR NI userdata {E s AR IR BRI, S 2 Hie 2 AT ]
Lua AT HANE LD SR s AT — NI I RS, PRty AL
FER ) BRI - K A7 B A R E U 02 lua_pushlstring, &2k —A> B R 1<
FEVEASE R LARE R EA/F 5, /RAT LU lua_pushstring (& H strlen SRk 854 5F
G o Lua MRAREF— MRS 4T (BUEAT e %, BR T C RE—E i
EEATRED MR X T EREFRIITT AT H, Lua ZEAM— 1 A FR K5 DA B
MHACEAAAER AT B, — HXEBpg Bk [0l 2 J5 /R mT BLE RS e B RR i
X .

TRARMTI IS — A TC R B L, 7R TR RAE AR LA S RO G . T,
RIS C P I Lua A AR, 4 Lua fERRAE LT Lua A C Ik, #k B2
DA 20 AN sE (uah 1 LUA_MINSTACK 2458 T IXANE D o 4 T2 408 W
AR 2R, B DL AT L L& E . TSR], AETESFTEE 2N
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Feasiil Clit, AR RO RS0 . (RS R, SV R IORA P A
PR i&
int lua_checkstack (lua_State *L, int sz);

ERIA ERE A IR E A (R s AR TEEZRERD.

2422 THILE

APl R G RV IAR T IfICE . fEARTTIEE — o0 s (U S — R AR ID
BHEL L FANERG 2, DU, BATE AT LR IE A S BORAAIOTE, FIH 7
Kiole AEXFIEIT, -1 feHRTUCE (Wt REEHEANTD, -2 fFHEmrEr—A ot
%, DU, filhn, A lua_tostring(L, -1) L7458 I ROR PR e . FoATT N i
VR, RS ERS VR ETE, S5 ol T, RS V5
LUy gL

APl 2t T —% lua_is*BRECKRI i — N InE AT — MR A, *n] LU AT
Lua 287, KA lua_isnumber,lua_isstring,lua_istable LA & SBL) oK. BT 3% 46 b B0
A R S 28

int lua_is... (lua_State *L, int index);

lua_isnumber 1 lua_isstring b HCAKE AL IXAME A& 75 245 e R AL, 12 FE AT e
WA AR TR FR AL . g tan, ATAR[ B 2R AR 42 lua_isstring o

A — lua_type B3, EOREIEH T HE ISR (lua_is*H (4 Lk 205 b b2
TRXAREE ) TE luah Sk, RERRRRLER S & SO —AN i LUA_TNIL,
LUA TBOOLEAN . LUA_TNUMBER . LUA TSTRING . LUA_TTABLE .
LUA_TFUNCTION. LUA_TUSERDATA Ll J% LUA_TTHREAD. X/ ¥ SR TI1E 5
—A> switch ARSI . 4FRATTFE B IE A & A4 B R AR I e e )
N T AR SAHE, XA lua_to* PR %L :

int lua_toboolean (lua_State *L, int index);
double lua_tonumber (lua_State *L, Int index);
const char * lua_tostring (lua_State *L, int index);
size_ t lua_strlen (lua_State *L, int index);

RIS 25 2 IR e 2 IR IE A, T b T 2 o 5t B A4 )l o ZEIX PP L T
lua_toboolean. lua_tonumber 1 lua_strlen #[1] 0, FAt e %% 7] NULL. 1T ANSI C %
A RAEAT R AT LU SR A o R AR e, P DR [RI 0 2 B A2 HAR IR o RT3
MR BT, BT AR T B F TN lua_is* B AT T ER A lua_is*, MHRIR
[ 25 B AR NULL Bin] .

Lua_tostring R 250k [1] — AN ) 457 53 1R 8% DL S o ARANBRIE e (R AR
IBEAT—/ const)o HELXANRE X N MEIELEARR N, Lua SRUIEXANRE —H AL
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LA CRBURIAG, Lua 20 HAB A, FTeL, AR O AZDR R Lua
A BHRET DR AE 27 ) ABA T B0 F8 e i

Lua_string & [A] )" 775 3 45 R s 1 — NP AT S5 bR & 0, (U 747 8 o Il ] g
% 0, lua_strlen 3R []“F 778 O SEBR Q. RIS DL T, BUE BT 2 — N F R s, R
THI FRT KT 5 (assert) it A& 7 201 -
const char *s = lua_tostring(L, -1); /* any Lua string */
size_t 1 = lua_strlen(L, -1); /* its length */
assert(s[l] == "\0");
assert(strlen(s) <= 1);

24.2.3 HAth A ERAE

BRIT BT S C S HERAT BB I R A oh, APL A 11 41 ek 50K 56 1l (1)
HERRHES T A
int lua gettop (lua State *L);
void lua_settop (lua_State *L, int index);
void lua_pushvalue (lua_State *L, int index);
void lua_remove (lua_State *L, int index);
void lua_insert (lua_State *L, int index);
void lua_replace (lua_State *L, int index);

PRAL lua_gettop IR [FIMEAR RGN L, BHRERITUCENRL] . R MR
G1-x XN FIEEUR 5| gettop-x+1. lua_settop BEE AT (il etk h & ANEO K—
AMRE R A R IF LR TI S T8 AR T, T IE R 5. 0, b T334 E
KNIEAS B AA AN S AE (nil) 2086 o Rl i, lua_settop(L,0)i & HEAk . K
W] LR S IE D lua_settop (24K IR BT EIFR € R 51 FIHX
FhE T, APIEME T NIIEAZ, MM n NITE:
#define lua_pop(L,n) lua_settop(L, -(n)-1)
PR E lua_pushvalue Js NHERE 482 R 51— % DRI lua_remove B2 ERHRE R
SINEERITER, IR BRI TR TR RIEANZ AN E 2 H: lua_insert B3l 15
TCERBRERGIMAE, JPRHXARTIE LIRS EE R AR A
Fa: 5o, lua_replace MBI H U R A LR E BIFR e RO E, WAEM# 5
VEo VERE]F AR HEAR B AT A 5% 0

lua_settop(L, -1); /* set top to its current value */
lua_insert(L, -1); /* move top element to the top */

T XL R, XA AN B AG 8 dump BN HERR IR Y 7
static void stackDump (lua_State *L) {

N
il
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int i;

int top = lua_gettop(L);

for (i = 1; 1 <= top; i++) { /* repeat for each level */
int t = lua_type(L, 1);
switch (t) {

case LUA TSTRING: /* strings */
printf("" " %s"", lua_tostring(L, 1));
break;

case LUA TBOOLEAN: /* booleans */
printf(lua_toboolean(L, 1) ? "true"™ : "false™);
break;

case LUA TNUMBER: /* numbers */
printf('%g**, lua_tonumber(L, 1));
break;

default: /* other values */
printf(C'%s', lua_typename(L, t));

break;
}
printf("* "); /* put a separator */
}
printf(C"\n""); /* end the listing */

b5
XA R M AR IS BRI [ T AN e, KRN e & A AR TEN HAE . &
HE1 S E/F S Doy Mk Ecy; X TIHed (table, % 555 ©fUY
HH A2 (lua_typename B AN R 44),

I THI ¥ R ORI stackDump BERE— D UL T AP HERR FIEA1E
#include <stdio.h>

#include <lua.h>

static void stackDump (lua_State *L) {

}

Copyright ® 2005, Roberto lerusalimschy & www.luachina.net



Programming in Lua

int main (void) {
lua_State *L = lua_open();

stackDump(L) ;

/* true 10 nil “hello®™ */

lua_pushvalue(L, -4); stackDump(L);

lua_replace(L, 3); stackDump(L);

/* true 10 true "hello®™ */

lua_settop(L, 6); stackDump(L);
/* true 10 true “hello®™ nil

lua_remove(L, -3); stackDump(L);
/* true 10 true nil nil */

lua_settop(L, -5); stackDump(L);
/* true */

lua _close(l);
return O;

/* true 10 nil “hello®™ true */

nil

lua_pushboolean(L, 1); lua_pushnumber(L, 10);
lua_pushnil(L); lua_pushstring(L, "hello™);

*/

24.3 C APl 48R 4L 32

186

AL C++EE JAVA —FF, C il g ARt —Fh i AL . o T o XA,
Lua FJH C 1) setjmp $2 75843t T — N i AL B P Can AR C++ok 4w 7 Lua,

IR NG AR LU Y B R 57 3 AN IR A

Lua " IFTHAT S AR B AR 1 eI, B Al REN i IRH W
£E o BRI nT REVEAE Lua ot ipm i LA R A DX R Sh . Lua 1) API

IS R K B AR DR T AN N D A AR AR RS o IXTERAE BT 1Y) AP R ECRT g

H— MR (B2 A longjmp) SKRAE IR [H,

HEATE A PEAGES I (g2 Lua WM C sED Kik¥ (long jump) fRIHIAL
JULFART AN TR A3 AL B AR, ) Lua I TAESH IR AR AR iR . HRATE Y
FIREFPACRS I (gt 2 Lua (1) C ARRS), Joie iy, AT A g —F 2k 4
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XL IR .

24.3.1 MR RS SR AL HE

SRR 0 N R AR IS AT AE AR CR AP o el 1 B FH A ARAS AN & 4 Lua W 18,
Lua F#f b F SR kR BeA R I R 2E (B2 3, Lua AREW A setjmp). 7EIXLE{E 1
T, 4 Luai#E% "not enough memory" FIETR, A GIE Qi AL EE . Ath g —A
panic pREGE HIN T . (PR ] LU lua_atpanic B& 0% &R H ) panic #6250

AT APL BB 5%, lua_open. lua_close. lua_pcall F1 lua_load #B+&
LR, A, K2 B A R B B A N AE ORI RS O P e e L,
luaL_loadfile 1R ¥%AT S48 N AFREE DR E ST 25 R A7 SERE 7 A Al 31 N A7 A 2
I, A AT T BE T B 2 S AT AT AR . XX SRR S, WR Lua SEINGAAL,
panic & A 1) /T o

WIRARASAEGRIG N IR, RIAEAE N AR B R IURE O T, IR ATHECRY 5 iz
ATHRIGARES . B/ B BT R 1 Lua ACHSE L 8 Y lua_peall >kiz4T, Brbl, Bi8firdE
PRY BN o BIMEAE WA BC RIS 0 5 lua_peall IR [Fl— AN RS, {15 lua
fERE SR AL TR Cconsistent) CIRAS . WERIRLARGRY IrA IR Lua 22 HLH) C AT,
fRof LA lua_cpeall. GEGEZS%TFM, A XX RECERIIHEER, 75 Lua (1A R
lua.c SCEFHAE N 4815

24.3.2 RFE R T

Lua 22 ANET, WEtEul, ANERET AN, WA UFAR, 7K
HRT AR Lua A 5 JIEFEFF AT . Ji4h, BRI Lua R LIRS . Rk mT LA
5 CWR—TF, CHlETRZH IR AT b A A B AR P v R 45 1
R R IR A R

A AR ) Lua T8 in—ANBre C ek, IRER il BT B R R i 22 4k« et
— AL poke 1%L, TEAT R N AFHUIEAFBUT R 70T, TREAE S AP RESE . PR
ML BERE IR (add-ons) X Lua SKPHE 24, FF FLEE R EL A U A A B

IEWMFBATH I e, &4 C FEFEAM A SR 3T, IR E N
Lua 5 — AR B I %, 1% BT — S8 bRk (1 A BRAS R I 7V T LA S5 . AN AT A i,
C BREUR IV H SR B (K 1) lua_error (%3 lual_error, J&& S84, XNl T R
FHAS A T HHR G B Lua_error BRALSTEHELITAYE Lua 5 ZERIEE, AR5
A5 B & R ) AT lua_pcall (1377 .
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% 25 F ¥ RARGAST

YRR ETE 52 LUA IR AN EZN ] o £EIX AT B B2 B I T ) LUA ¢
B AEIRATH AR RG] 7 IT da R n T 2 BRI N

HOE, AERAES T MR REER Y R C Ry (P44 PP) 71—
o S H AT BLE R 80 o DI K/ AR, SRUZRERI NI, A 2 Bl
PITEAET LUA SR8, LU A i sl AE A AR R SO H, B AT —A
] B SCAR SO, AR ANRIE W] LA b o BT EL, fm P SR —> LUA BEESCfE (0K
Bt LUA R AP 26 SCAR SO o AE TR ] 5 (0 SCAS T 3P 3 00 25 R A0 R A4 5T

-- configuration file for program “pp*

-- define window size
width = 200
height = 300

MAE, IRP3FUHH LUAAPI BRI ARNTIXAN S/, B width F1 height 3X AN 42 48
SEIME. T IR A PUE R B R FAEH -
#include <lua.h>
#include <lauxlib.h>
#include <lualib.h>

void load (char *filename, int *width, int *height) {
lua_State *L = lua_open();
luaopen_base(L);
luaopen_io(L);
luaopen_string(L);
luaopen_math(L);

if (luaL_loadfile(L, filename) || lua_pcall(L, 0, 0, 0))
error(L, "cannot run configuration file: %s",
lua_tostring(L, -1));

lua_getglobal (L, "width™);
lua_getglobal (L, "height™);
it (Mlua_isnumber(L, -2))
error(L, "“width" should be a number\n');
it (Mua_isnumber(L, -1))

Copyright ® 2005, Roberto lerusalimschy & www.luachina.net



Programming in Lua 189

error(L, "“height®" should be a number\n');
*width = (int)lua_tonumber(L, -2);
*height = (int)lua_tonumber(L, -1);

lua_close(l);

¥

B, FEPHIT LUA QI3 T hRuE R 207E CROARIXE nTIk iy, FOE W L Frix o
JEE 2 EE A 0 i R SEAELD o RS R4 lual_loadifile J7 VAR YR 24 filename In# it S
WA B EIF R A lua_pcall EGEAT, XL EUSATIN 7 R AEH R (PR E SCrFh
TR, KR [P AR AD o6 A s B AR o T, FeATT A7 S5 index
8 }9-1 14 lua_tostring p& B AGAL TG Cerror BB IRATT O AE 24.1 = e ).

fENT E IAF G B G, BIPSA 2 RTEM. ik, BIF R T HK
lua_getglobal &%, i —SHONA BRI SR — U0 A MY (48 S48 N FR T,
T LAAS B width (1) index {2 /&-2 145 & height (1 index fE&-1 (FERRTID . CBRh 2 i AR
), WEMMEETRT, 1 RRFE—DIOHE 2R RE A TCE. T ARTES,
ANERIE T N, RSB REIZIT ). B, FEITH lua_isnumber & Z0CH T &REME & 15
o lua_tonumber BRECEE 1S 2 IR B 45 ik double 28288 3 (int) it il e 46 B A
Wi, KRB R IR I .

Lua 2 EMA— M2 AT 201, XA m 5, IS lua F—4
HESEWANEF S E R R RIEndt, M lua Wik T —2s. 5k, ©
RIS ER AT BTN CRFRETIRD s IRIICE SCPFR 2 mT DU B e L Lk, FmT LA
A lua M0 22 B 28 L E . o, BASET DA F P B AH OGS R, Bt mT DA AT T A
At DLIEPE B I 1)K/ :

-- configuration file for program “pp*
it getenv("'DISPLAY'™) == ":0.0" then
width = 300; height = 300
else
width = 200; height = 200
end

FEIXFERT I RC B T, ARAEURE P AR AT 4 AN R BIASE T IXPAN AL
B, IR C R H AR I8 4T

i MEA lua AOEEER: AEARARE S PR 2 A BT IR s . 5 (8 ) e ok
AIAERE P B AT et

25.1 R #¥tE

e, BAHTHEAL Lua oW BCESCH, BCE S DF S, FAMEGE & 10
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O =My (RGB) filiid, & PDECAAGREEN . W, f£CilaT, X
WA 0,255 I FO MM 7%, 1 T7E Lua A SO A0 S8, Bl o] LI i
HAR L [0, 1K % 7w

—AHRE IR T WA O] A e R R KR, ERORRCE
LA
-- configuration file for program “pp*
width = 200
height = 300
background red = 0.30
background _green = 0.10
background_blue = 0

EATIEA WA R 55—, KRIUR ChTRRE LR, &R, SRR
HORAE, AR RN R AT R 2L EAIANFIRIE); 28—, A INETIUE X3LIF
A B, b, R AT TSR SE e ST WHITE, 17 AT LA #41#1'5 background = WHITE
KFRA MY SO At O TR RIX S fT, FRAEH — table KK REi (4
background = {r=0.30, g=0.10, b=0}
RIS A S hy iy AR 2 205V, A TR (B N AR ) IR 25 5 Tl
& SR, AR AE NG & T -
BLUE = {r=0, g=0, b=1}

background = BLUE
H T AE C HRBGX LY, FRATTIXFE AL :

lua_getglobal (L, "background™);
if (Mlua_istable(L, -1))
error(L, "“background® is not a valid color table™);

red = getfield('r');
green = getfield('g™);
blue = getfield('b");

ROk, AT E Je R4 R AR backgroud fRIME,  JFERUEE 2 A table. SR)5,
FA I getfield pRHERHUEE—PDEEOAT . EXADREAIE AP 7y, A2 H
ChE A

#define MAX_COLOR 255

/* assume that table is on the stack top */
int getfield (const char *key) {
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int result;
lua_pushstring(L, key);
lua_gettable(L, -2); /* get background[key] */
it (Mlua_isnumber(L, -1))
error(L, "invalid component in background color™);
result = (int)lua_tonumber(L, -1) * MAX COLOR;
lua_pop(L, 1); /* remove number */
return result;

3
XAV RN 2250 8. v REAETER 24 getfield [RIRRAS, key (12544, value
[T, RS RAL BRSO RAN ] . Lua AP I 4E T —/ lua_gettable pfi%k, {32 table
TERT A B ZH, KX key {E AR, IR [F15 key XM value. AT LTI getfield
PR HEE table 7EARTH, A, lua_pushstring ¥f key Ak J5, table 7E-2 HIAZE . 1R[]
W, getfield 2344 #1523 FH AT IR A o

BADOE_ETHBFRERERR, IINE A . H P ATAR T LA FH (S table, {H 2T
CUA LR A A e LA, A T SEBLXANThRE, A4 C AR 75 2 — AN Ein
table:

struct ColorTable {
char *name;
unsigned char red, green, blue;
} colortable[] = {
{"WHITE"™, MAX COLOR, MAX COLOR, MAX COLOR},

{"'RED", MAX_COLOR, O, 0},

{"GREEN", O, MAX_COLOR, O},

{"BLUE"™, O, o, MAX_COLOR},

{"BLACK", O, 0, 0},

{NULL, 0, 0, 0} /* sentinel */

¥
BATIX A SEIL A B 4 ) — A2 R AR &, AR5 1 F U table H)4RfbIx LE 4
JR AR . &5 SR AR A TR A R TR JLAT AR 2 —FE 1
WHITE = {r=1, g=1, b=1}
RED = {r=1, g=0, b=0}

A T P ORI A S T e (C ARS8 CHIBUAAS [ b AT IR A
Z 18T
N T R LABCE table 3K, FATTE SCA B pR 2L setfields XA e H0Ks field 1935
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F field MMEANFR, SR lua_settable:

/* assume that table is at the top */

void setfield (const char *index, int value) {
lua_pushstring(L, index);
lua_pushnumber(L, (double)value/MAX_ COLOR);
lua_settable(L, -3);

}

LAY AP BB —FE, lua_settable 7EAN A S HCR UG O N # T LU, Al AR
HRHUIT A (1240 lua_settable LA table 7EA% T IR 5 IE S50, Ak 1) key F1 value
bk, HIXPMEE L table. Setfield e £ o 17 H 2 B table JE7ER A B (R 51 h-1).
¥ index 1 value ANtk 5, table 75|45 4-3.

Setcolor pRALE L—ANR—IREIE, BRI table, ARJGHCEXT NI, K5
HIXA™ table WA L5 R )42 Jr A8 ot

void setcolor (struct ColorTable *ct) {

lua_newtable(L); /* creates a table */
setfield('r", ct->red); /* table.r = ct->r */
setfield('g"”, ct->green); /* table.g = ct->g */
setfield("'b”, ct->blue); /* table.b = ct->b */
lua_setglobal (ct->name); /* "name® = table */

}

lua_newtable pfEAIEE— BT 2 table 2858 H AR, 1 setfield %' table [,
) lua_setglobal ¥4 table Hik I HLIHKL — N2 RTEA .
AT RTTIX LR, T AP T R B 3N AR o ) 4 R AR
int 1 = 0;
while (colortable[i]-name != NULL)
setcolor(&colortable[i++]);
WA IR I EIsAT P A T, PATRAMIEFR
T TR A 4 U ) SEBRAT S ANk 5. Fl— DN FARF R oR R B 4
AR _E A 4 R AR R, e Pl LU FE S background = "BLUE". JiTLL,
background nJ LA table th ] LUJE stringe X TIXFHSCEN, B FHRE P IS AT H - A Z i
AT BRI RFPRAL B o (H F5 M) AR SREL (5 . > 41753 31 4% & background ff]
2 )5, DAAIWIX/MEZETY, J2 table 1482 string:
lua_getglobal (L, "background™);
if (lua_isstring(L, -1)) {
const char *name = lua_tostring(L, -1);
int i = 0;
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whille (colortable[i]-name != NULL &&
strcmp(colorname, colortable[i]-name) != 0)
i++;
if (colortable[i]-name == NULL) /* string not found? */
error(L, "invalid color name (%s)", colorname);
else { /* use colortable[i] */
red = colortable[i].red;
green = colortable[i]-green;
blue = colortable[i]-blue;
}
} else it (lua_istable(L, -1)) {
red = getfield('r");
green = getfield("g™);
blue = getfield('b™);
} else
error(L, "invalid value for “background®™);

WA & B R e 2 5 C Rl A AR B R om A — NI, B g ik
PRSP R IAT R A . ARIIAE Lua P, SRR EARFESY], KR4 65
2 FIVE TR B, Lua A2 R AT AT 5 S . Lo, H 8% WHITE i35 i WITE,
background “Z K5 4 nil(WITE FI{ER A WILGL), 85 N TR 5N background [I{E
A nile A ARG TX MRS BT BASRAR . S5 — 5T, A8 74 Hi R, background
PER T RSP SR TR s BRIk, N HRRP AT DA R AR R iR I, 2 illfian H 1)
HRAE e NI AT I KNS A a7 T BLS "white”, "WHITE",
A "White". {HE, WA AR, JEHBERRIVRZ, EM e BT I
PO LT table fIA ), A alRE U ILH LAY, X ek NSt fHR
Pt o AEAE T 0 B S (R I, I 388 G 3 b 55 ot R

25.2 1R A Lua& ik

Lua 1 e & SCPF 1A S R I ARAE T8 m] DU SN TR e 2. Eetan,
PRATLUE — AW IR R 2 ) — A eR B B, AR Lua SRoE SCZAS L

T AP R B 5 R AR TR ) e G, R I s 30—, ROCKE
PTAT 8K 5 =, ] lua_pcall AT pR &L dwfm, AR PSR B AT IR [P 25 28

AT, BOE AT RBC E SR T XA B 2L

function T (X, y)
return (x*2 * math.sin(y))/(1 - x)

end
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S HLFATALE C o T 210 xy HHEL 2=Fxy) MM BATRELATTF T lua FEJFEL
SEAT T ISR, ARAT LA VB P 5 T I C R
/* call a function “f" defined in Lua */

double ¥ (double x, double y) {
double z;

/* push functions and arguments */

lua _getglobal (L, "f"); /* function to be called */
lua_pushnumber(L, X); /* push 1lst argument */
lua_pushnumber(L, y); /* push 2nd argument */

/* do the call (2 arguments, 1 result) */
if (lua pcall(L, 2, 1, 0) = 0)
error(L, "error running function “f": %s",
lua_tostring(L, -1));

/* retrieve result */
it (Mua_isnumber(L, -1))
error(L, "function ~f" must return a number'™);
z = lua_tonumber(L, -1);
lua pop(L, 1); /* pop returned value */
return z;

}

A LA lua_peall B 45 5 2 500 N BORR A1 25 BN B SN S 50T DLs E — 4
AR PR %, AT PSS . A Lua FPIRAEERE—FE, lua_pcall ARG AR 1)k
PR PS5 RN, ZRMES, DI nil M. B4 R AT, lua_pcall 22K
RN S . R REOR P Z AR, B DR — AR, Bl
Hon AREIGER, AR R AL E A0, e ARG AR AL E
H-1e

W lua_pcall SZ217H AR %, lua_peall 23R [Fl—ANE 0 45 3. A4k, AbkiaTiR
5 B (T8R4 50K BRI S B H A B o« AERES RS BARZ /T, W R 2 T4
RAC PR PR, lua_pcall S5eh AR Ab P ek % . A8 lua_pcall (K455 — NS HOk s e 4 i
MEERREL, O AREEREA R R EL, RS Ul A T RS B0 IR UG TR R B
T, A SHUN %2 — N R BN AR P R 5], R, AERXMOLR,
5 A 3L R B ZRUEEAE 5 1R ) R SORN L S N 2 1 A

XA, lua_pcall 3% [AIEF A0S LUA_ERRRUN. A RS ERIE O, 2353k [0
FEER RS, RO AAT T AR AN 2 U R AR A B bR I 2R — PO, AR LT 5%,
XTI, lua_peall /23] LUA_ERRMEM. 3 “FPf L2, 4 Lua IE7EZATHY
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UL MO R AR, RIS R TR SR o R A 2 X, L lua_peall
S HPIR AR RS LUA_ERRERR,

25.3 @ Jf & & 2R A

F— MR F I T, BAMEH C 1 vararg SkEEEXT Lua p& S8 . FATE
FEEI KA Ceall_va) HZ IR BIEAN S — S8, B 280 MRS
MGE RREMFR R, B e MRFIRIES R BRI FIR . XA, 3
ATTRT LK Fy B 20
call_va('f", "dd>d", x, y, &z);

FRFH "dd>d" EKon R EE P double KA EL, —A> double A 1R [ 45 L
BAMEH FBE 'd" o~ double; 'i' #on integer, 's' Fow strings; > NS EORILE R
SRRTT. W R E A RIS, > AR,

#include <stdarg.h>

void call_va (const char *func, const char *sig, -..) {
va_list vl;
int narg, nres; /* number of arguments and results */

va_start(vl, sig);
lua_getglobal(L, func); /* get function */

/* push arguments */

narg = O;

whille (*sig) { /* push arguments */
switch (*sig++) {

case "d": /* double argument */
lua_pushnumber(L, va_arg(vl, double));
break;

case "iI": /* iInt argument */
lua_pushnumber(L, va_arg(vl, int));
break;

case "s": /* string argument */
lua_pushstring(L, va_arg(vl, char *));
break;
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case ">":
goto endwhile;

default:
error(L, "invalid option (%c)*", *(sig - 1));
}
narg++;
luaL_checkstack(L, 1, "too many arguments'™);
} endwhile:

/* do the call */
nres = strlen(sig); /* number of expected results */
if (lua_pcall(L, narg, nres, 0) !'= 0) /* do the call */
error(L, "error running function ~%s": %s",
func, lua_tostring(L, -1));

/* retrieve results */
nres = -nres; /* stack index of first result */
while (*sig) { /* get results */

switch (*sig++) {

case "d": /* double result */
it (Mlua_isnumber(L, nres))
error(L, "wrong result type'™);
*va_arg(vl, double *) = lua_tonumber(L, nres);
break;

"1": /* iInt result */
it (Mlua_isnumber(L, nres))

case

error(L, "wrong result type'™);
*va_arg(vl, int *) = (int)lua_tonumber(L, nres);
break;

case "s": /* string result */
if (Mlua_isstring(L, nres))
error(L, "wrong result type'™);
*va_arg(vl, const char **) = lua_tostring(L, nres);
break;
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default:
error(L, "invalid option (%c)", *(sig - 1));

}

nres++;

}

va_end(vl);

¥

R IX B B AT B, 32X pR ORI T B AT 1 (7 A AR R FR 2D 3R o R BN
SRR WA REL RPGRPIEE R . KBS AR B, HAT— S5, HG,
ANitg ZHL A func A AE AL, lua_peall nfDAfiFEIX MR 27, nTDUMRRATE S
NSHG PRl SR . 55 =, OV EC] BEIR R AT 85, call_va ANBEMA T
SR AR, R SRR N T AT R AR )5 (5 DL RISEAR AR RO, il e
P g5 R
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% 26 = FFACHE

PRE Lua MFEA L2 — 02 8 NIRRT 6 C s3] Lua 2k,

MPATIHREE] Lua w7 LA C %, ASRFR Lua nf ORI 287410 C sl (4%
AT BALE Lua THMEEN C s, (Hsk = (EREFMRMD . A TaT T TG 2010, 4
C A Lua eRE I A%, D5 250 AE — L a7 S R B SOt A 38 2 BORR LR M1 25 5 o AR,
M Lua I C sREL, 0B — eSOk IS S HRRAFIR P45 R . 34, M Lua
W C sREFRA T2 M R A, R B, FRATAEE C Rl DL—ANdE 2 1) 07 5
fE30 45 Lua fifRe2e.

2 Lua A C R A%, (EAA C UM Lua AH[FIZRA MR AZ B . C B BMAR T
BN CHNE S (Ol SR SN EIES R O €2 e e S W s 8 4 B B2 I S R NI
RS C BRBOE L IR P45 % (the function returns (in C) the number of results it is
leaving on the stack.). X)L —NEEMMS: HRZHMEA RS RE R, 1K
A A R, 2 Lua A C BREUMIIHE, B NSEEEIEXANFAA R
index=1 A7 & . 44— C REEHH Lua £H3 (Lua FCHS I R —A C s%alis 1
fiuft) C B0, F—A C MEEE B ARIML R, R —ASHHE index=1 )
A

26.1 C &R

SeB AR T, TSRS L R EOR [R1 45 e BB sin H CELIR
SN 2 A A ) S O AN

static int I_sin (lua State *L) {
double d = lua_tonumber(L, 1); /* get argument */
lua_pushnumber(L, sin(d)); /* push result */
return 1; /* number of results */

}

FEAIAE Lua Ty W0 R Hes 5047 AR R 20, XA B R A B SOt 2 luach "R
lua_CFunction:

typedef int (*lua_CFunction) (lua_State *L);

M CHIMERG, —A C B — 1S4 Lua state, R [1]—AN3K7miR [RIEAN L
AT FTLL, BREHER IR AR AT AT S0 BEA, REORMIZ 5, Lua HBIHIG
e mh ik [ 45 1 TR T A A 2

TATLEAAE Lua £ XA e £, 380 008 Je v IX A R K. AT AE
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lua_pushcfunction K5¢ X M4 M3REGRI C sREUWIREr, JFE Lua halg—
function 257 MBSk R /R IX AN BB, — > quick-and-dirty [k T7 58 e i B A HE B H5 0
B lua.c T, FHAE I lua_open Jim T 24 B A7 &N b R IHI# 47

lua_pushcfunction(l, 1_sin);
lua_setglobal(l, "mysin™);

54T, function IIELAAR, 2 477K function IEES 42 578 & mysin. XFf
Bz G, BRI Lua, REE AT LAZEURI) Lua F2P7 A FUBN mysin i30T 75 R IH
=, AT DA 1) 58 1) C pREA N2 Lua 2k,

TR L R sin BRE, FATTBAUG T sin FIZEUREM . A AN E
lual_checknumber &3] LU 45 € IS HUE 5 8T AR E IR, Kl
MG R IR A SRR R B ETRAT R BRI AR 12
static int I_sin (lua_State *L) {

double d = lualL_checknumber(L, 1);

lua_pushnumber(L, sin(d));

return 1; /* number of results */

}
AR 0 E S W R mysin(a), 273 81 F A5 E
ébad argument #1 to "mysin® (number expected, got string)

HERE A lual_checknumber J& Wi H s : %0 number (1), H%4 ("mysin™),
WS HEEN C'number”), SEPRIIZS A (Mstring™) SR E IR R G B

MR M0 AR MG E H WA RS Lua bRHEZE IR
HHRUEXAREL K ANSI C 8AT AT LUSEIUX AN IO e s 3. 761X )L, BAMEE AT
IRGEAT & POSIX At s FRATTH dir pR #0332 — MR H SRR AR I AR A S5, B
BEH IR A H SN 2. Eean, A dir(*/home/lua™)mf BESR [ {".", ".", "src”, "bin",
"lib"}e MAESERAEEAE, BRECRF] nil i b AN AR B R R

#include <dirent.h>

#include <errno.h>

static int I_dir (lua_State *L) {
DIR *dir;
struct dirent *entry;
int i;
const char *path = lual_checkstring(L, 1);

/* open directory */
dir = opendir(path);
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if (dir == NULL) { /* error opening the directory? */
lua_pushnil(L); /* return nil and ... */
lua_pushstring(L, strerror(errno)); /* error message */
return 2; /* number of results */

}

/* create result table */
lua_newtable(L);

i =1;
while ((entry = readdir(dir)) != NULL) {
lua_pushnumber(L, i++); /* push key */

lua_pushstring(L, entry->d_name); /* push value */
lua_settable(L, -3);
}

closedir(dir);
return 1; /* table is already on top */

¥

HWZER) lual_checkstring e HIKRET NS HUE A4 5, 5 lual_checknumber
Ffle (FEMERIEOLN, BRI |_dir FSEI Ao S EUMY AR . TR =1 Lua
P% %1 lua_newtable. lua_pushstring Fl lua_settable 7 g i 7% L0 B A7 2. e
FEATT— AN R R 24l A I HLZ 0k 1 dir, IXRHSSLR, AL closedir. 1E 4
ATRATT eI 1), TR 2P RUXAFEA WS R SENAAL, &
UFI A3 7 OISO R R . S Ah, AE 29 BEBRATKEE 2 50 A — Pt ph 75 5 v] LLJkE o ix
ANl R R D

26.2 C H¥ &

—A Lua FESZPR B —E X T — 41 Lua ALK chunk, KX 28 b B0 A7 A6 1E
My, JEHEAE A table MUBCKRAE. Lua () C FERUEIXFESLEN . BR T & X C %L
2k, EAZE L AMRFR I RN Lua BRI chunk T8 A5 Rk, — B, X
AN REUR SN EE R T C R  HRABA TR A 23S M4 & . {8 — Lua = chunk
— Wt S IR LA — e R R BTG R AR TG

Lua M8l xX AN MR, sl DUEBIE K C Rtk — H—4 C M 2 5t
RA7E] Lua 1, 7F Lua FPrhosh o] LB 35 A itttk AT TR XA R B B o £
Heh Lua (bl SRUFRIXAN SR T . AR YL, — B C MEMEM 2 5, Lua ATIX
ARBOFAMA T R E st AALE, B8 R AT WL . W C A — A
APER Cpubliclextern) [ FHSRFT IT A pR H . A IR e BT REHS L RAFT 1, 7 C il i
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A static.

MRFTEALT ] C BRBCRY B Lua i, RIEARAAUUARE M —A C B3, KRN
C AR Bevt A — AR FEB A i) A AN AR AR S 2 R IR T S AR pR B —
FEEDLT s A EEX X A S AR AL T A B . lual_openlib BEESZ—4 C RRELIFIR M
AT R e 244, IF B —ANEELE— table "R P T A IXsbmidt . &AM, &
E FATRE — A FATHT IR 1 _dir BRI — AN 15E, FRATTIUE % R 2
static int I_dir (lua_State *L) {
/* as before */

+

W, JATEY AL ORAF T I R BB TR B 44 o XA TR
FKA Ny lual_reg: J&—/ N5 PRI GAE, — AP R —AN R B RE
static const struct luaL_reg mylib [] = {

{"dir”, 1_dir},

{NULL, NULL} /* sentinel */

};

FEFRATEI B 7o, A e 8 | dir T 25 W] o v R A T dw s XA AUE{NULL,
NULL}, JHREREHR. H=2, FAMEM lual_openlib 5 1 pg 4 :
int luaopen_mylib (lua_State *L) {

luaL_openlib(L, "mylib™, mylib, 0);

return 1;

¥

luaL_openlib 25 NS EUEEM PR XA MR i F5 i 1 4 F 08 (B reuse)
— AN, IHE B mylib Ff#) name-function %78 IX % . lual_openlib it 14 3RAT]
J PEVR T BB EGE M A JL ) upvalues. B FHRANTTEAEH upvalues, FTbli)a—A4~%
#0240 lual_openlib 3R [l 5, 4 ORAFZE AR L EIF N - lual_openlib pR%R[H] 1,
RIFIXAMEZS Lua. (The luaopen_mylib function returns 1 to return this value to Lua) (Al
Lua FE—#f, XAMMREMEZTIER, PBOAEARSGORWES T M REE. i, BE
Lua bRAEZE I —HE, XAMRBIASHHSMOTEY, A e n] fe 2 IO

SERMUERATS S 5 2 J5 . AT AR & HEH R Lua flReas . s FH IR 7 XA 2hak
R, WURIRI Lua R8s SCFRRX AR TS (RATTLE 8.2 W &gkt T sh& &
D o FEIXFEHL T VR 20 AR AR B Bh a4 7 (windows T.dIl 3CF, linux 1 .so
A BIEX-—2, AREEATLAAE Lua T ELEAT ] loadlib INEARNIA € LI REE T, T
THIX AN :

mylib = loadlib(*"ful Iname-of-your-library™, "luaopen_mylib™)

5 luaopen_mylib b8 HFE 3% Lua F1—A> C B, FERKIXAN R EURAE 25 mylib OIS
e AT 4 luaopen_mylib DAZ0FN A1) C o ECE A R IR B IR IR BT AE D . SR )5, T
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mylib(), #1217 luaopen_mylib ¥ T ¥R & SUIKI B8 B

W RAR IR B AN RSN AREBE I, VR Db Z0UHE VR 1R T 1) o 50 S 3 4 B BRI Lua
e BRTIXUIAN, ATy 505 RO IZAT I Lua RS, AT FF—SHi ik
A MG ZRT FFIX AN B R o e O] MR Sy L AN D) fig e 55—, AR
ZRASE R T A B AN Sk S (FRATTAT BAFRZ A mylib.h):

int luaopen_mylib (lua State *L);

#define LUA_EXTRALIBS { "mylib*™, luaopen_mylib },

FATEM T AR R 2. 53 AT LT — % LUA_EXTRALIBS 18 ek 808
FIRTHTIN LD, e 2 0 3B R A I B 2 W X AN 22 o XA BB AL I 285
struct lual_reg[], PAIMFRATI TG 24 44 et 25O

H T AR fRRE A R S XA Sk SO, AR AT LA R AR B G Rk T e X — A %
LUA_USERCONFIG. X} AT Hgnitss, MR TFEIN—A F IR g IR my

- -DLUA_USERCONFIG=\"mylib.h\" '

R 1005 15 4% shell fi#Re, JFRAIE C thigm — N koCMhm, xEes| 5 &
W) FE— DA TP RIEE T, IRUIHE TR E TR IS AR 0 . SR )5 MR E
Pign e luac %, SRS mylibh, JFH DI e 57 1 513 b onl DU T UM
LUA_EXTRALIBS KHT T e £ %
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F 21 F BECHHNEIT

BT AP R R KR ARPEAL T LU IR S T S 4 C R B £EIX
TR RATR R B R string AbFE . 15 C A Lua {H55— LSRR IRAOHLIE .

27.1 iRtk

Lua " #4] sizf bl & DURR IR 7 248 14 table 5044 o BATT AT LUE FHAT AT #5240 table
) R R 0 B A #84E , R lua,_settable T lua_gettable. 2811, 55 Lua #5 Fi f# v A AH Ceconomy
and simplicity) FHR I, APl B4Rt T —SORERk 1) s 2. SXAEARR I R T
PEREMIZ RS DUATRMS WA —ANEE (LR MR A2 U5 S, Bt LAOX
DA A (R B 11 B2 s 2 R R AR P 1 R ) 508 A AR K TR 5

APIEAE TR T AN B AR R AL

void lua_rawgeti (lua_State *L, int index, int key);

void lua_rawseti (lua_State *L, int index, int key);

KT lua_rawgeti F1 lua_rawseti [FFEIRALLAF ARG, BB B &2 RSG]:
index #5717 table 7EAR T OALE  key $R [ JTUERAE table T HIAZE . 24 t AF ARSI
(otherwise, you must compensate for the new item in the stack), i H] lua_rawgeti(L,t,key)
S/

lua_pushnumber(L, key);
lua_rawget(L, t);

WA lua_rawseti(L, t, key) (tBZEsK t AR5 20T
lua_pushnumber(L, key);

lua_insert(L, -2); /* put “key" below previous value */
lua_rawset(L, t);

TERX PN FEZ A ] raw #4F, AT LR, Rz, FHEEZ table R/l
H metamethods.

N THE WA X L ek B AR R, AT TR R TR PR 1_dlir oR 50K
lua_pushnumber(L, i++); /* key */
lua_pushstring(L, entry->d_name); /* value */
lua_settable(L, -3);

B
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lua_pushstring(L, entry->d_name); /* value */
lua_rawseti(L, -2, i++); /* set table at key "i" */
HEE ARG, N ARSI T map Rl DL E NS
HOMH — MR ER KA IR B R Z T3 B 8 s B0 [ 45 2R .
int 1_map (lua_State *L) {

int i, n;

/* 1st argument must be a table (t) */
lualL_checktype(L, 1, LUA TTABLE);

/* 2nd argument must be a function (f) */
lualL_checktype(L, 2, LUA_TFUNCTION);

n = lualL_getn(L, 1); /* get size of table */

for (i=1; i<=n; i++) {

lua_pushvalue(L, 2); /* push £ */
lua_rawgeti(L, 1, i); /* push t[i] */
lua_call(L, 1, 1); /* call f(t[i]) */

lua_rawseti(L, 1, i); /* t[i] = result */
}

return 0; /* no results */

¥

KRG T =AH % lual_checktype (7F lauxlib.h t5E X SRk A 45 & (1)
SRR E RT3 A5 . lual_getn R ERE P 45 2 A7 B 504 1K /) (table.getn
FEAH lual_getn R5ECAER . lua_call ST 2 LAY 1Y, fib5 lua_pcall 1L, 1H
ST 1R R AR RIS A i D 5 AN [ AR o M ARAE N R P v S R AR AR
T, ANNAZAEH lua_call, PRAPR AR HEATAT 0] R A I 2 o MRS — AN R AR
fiiy, A H lua_call & LAt hr ARE, WA R AR, FOE R B 45 0O i N AL 2 .

27.2 Fir e a ¥

M CBEUEE KA lua AR ZEON, AP UBAIS . 5
AT I I A TR s A S 7

M C BT A TR lua PO, NSRS A IR RER 2
C ARTK G S SRR, SISV 0. AT, Lua AP 4L T
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BB pR HOR A W) FATT A B L i)

FrtfE APL SRt TR PR EEA AT FR AR AR I SCRY . T RO AT R . A,
lua_pushlstring FJLAESZ —DMEAMOSH, 407 B I BOR SEBLA A7 SR ARG, L,
R s i B j A8 CBE T D K7 HREa lua, HFEE:
lua_pushlstring(L, s+i, j-i+l);

AT, BRURARS —AN R EORIR TR 2 A BR AT Bl AR, IR
—/NMRAFFTA 7 H ) table, Ehlnifi A -

split(C'hi, ,there™, ",")

PAZIR[EIRL i, ™, “there Yo BATAT LR SR SEBLANT, N T A B BN 7 LA A
RIZEAT D, AT RLARBE 4T £ A B A R Ao
static int I_split (lua_State *L) {
const char *s = lualL_checkstring(L, 1);
const char *sep = lualL_checkstring(L, 2);
const char *e;
int i = 1;

lua_newtable(L); /* result */

/* repeat for each separator */

while ((e = strchr(s, *sep)) != NULL) {
lua_pushlstring(L, s, e-s); /* push substring */
lua_rawseti(L, -2, i+t);
s =e + 1; /* skip separator */

}
/* push last substring */
lua_pushstring(L, s);

lua_rawseti(L, -2, 1);

return 1; /* return the table */

}
7E Lua APl TR gt T L I R IE 32 747 H R R 4 lua_concat. 5540 T~ Lua ). ¢
ERF: B 3 e A o, n A B s L 2 A 3 F metamethods. 73 4b,
ity ry DL R IS B 2 AN 245 5 . I lua_concat(L,n) 32 4 ([R] I 25t AR RR TR n AME, I
W B 2 A5 BB T

AN R R U lua_pushfstring:
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const char *lua_pushfstring (lua_State *L,

const char *fmt, ...);

XA RBOERIFE L F2RALT C 8 5 P sprintf, ARFEKE U fmt (9 ER A3 —ANHr
WFF . 5 sprintf AR S, RANTE L4t — DN AR B 2 3dl, Lua A1RZhEI )
OB A, A SERR T RN o AR T ARG P X3S H A ). XA B
SERERF RN, IR AR IR IX AN EE R B ERE . Mar, XA SR T
JINERTE: %% CRINFERF %D %s HRKE AL FZRF DL %d U 3EED . %f
(k& 04k Lua %7, B doubles) Ml %c (4252 — MU IFHIAE R FRT), AR
VRS 2 S5 e 101

MM VT HE DR 4 B 1, lua_concat A1 lua_pushfstring S 1R 1, 4%
M, WEARBAMTFEIEE R RN TFRFE (B TR, KR —A—ANMRE 7 U 2R
(17, IEFRAIAE 11.6 157G BIMIIREE . FoAr o U A4l B B4 1Y) buffer AH G ek HCR Mg o
XA ) 8 Auxlib ZE AN JZ IR B SEEL T X 2 buffer. 55— AN 2 LT 110 #2411 buffers:
LA TR (EEE AN TR JIE— AR buffer t, 4ACH buffer S (1 I 50K
HALBZS Lua (fd 7] lua_pushlstring). 25 —ANEUAE ] lua_concat F13AI 14 11.6 i &
PR FRFIL AR, KIEEZ A buffer 45K .

H T VR A IR Auxlib ) buffer RAERT, ARG — ARSI N HIX B
AR T string.upper FISEEL CR F S Istrlib.o):

static int str_upper (lua_State *L) {
size_t I;

size_t i;
lualL_Buffer b;
const char *s = lual_checklstr(L, 1, &l);
lualL_buffinit(L, &b);
for (1=0; i<l; i++)
lual_putchar (&b, toupper((unsigned char)(sL[il)));
lualL_pushresult(&b);
return 1;

}

R Auxlib ' buffer 25— 2 M lual_Buffer mH—/NEE, SRJ51HH
lual_buffinit HJEAXAN A . ¥IEa4b 2 )5, buffer fRE T —GRIRAS L 35 D1, PRI 3%
1 HALERAE buffer (eI A TG 24558 Lo %% lual_putchar ¥ —N AN R AL
A buffer. Auxlib 24 T lual_addlstring A—A~ BRI BER— AN 57 AN buffer,
Ifi luaL_addstring ¥ —ANLL 0 45 R 1K1 H BN buffer. 3 )5, lual_pushresult il 3§ buffer
¥ e 27T BRI AR T, 1K 26 R E5 0 SR R
void lual_buffinit (lua_State *L, lualL_Buffer *B);
void lualL_putchar (luaL_Buffer *B, char c);
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void lualL_addlstring (luaL_Buffer *B, const char *s, size_tl);
void lual_addstring (lualL_Buffer *B, const char *s);
void lualL_pushresult (luaL_Buffer *B);

T FHIXEE R K, FRATIASTT ZE4HL0 buffer (20T, % H PRI S . IEWIRAIBTE 2
B, ZEREEE R . RS str_upper W] L TE ) B AL B R FAF R CORT IMB).

MR F auxtlib A (rbuffertsf, AN — sS4 )8, R B AR PG buffer, Fi
72y A e Luakk PRI R &5 B o BTLL, RSB R MR T0 2 R EF VR TT 463 148 FH buffer (1) 18
ASRE . Toh, BARAR AT LAEAE F buffer s, ReAk AR ILAR T i, (RARRR AR TS il buffer
FROF e, e LA FH 3k PR B A E AT T push/pop /Wb Z AR F- P-4 8 . A — sl BMARAT
SR M Luad (A1 )45 BRSO buffer sy, SXRPE L R, XS8RI L T A X R
T, R AT R IONbUfferZ 5T, ANRERE AT R AR, A — HARMAER TSR B T Lualty
TR, IREUKEAREM XN H . FN, B NP8 Bz, RiEA
Aefs s SL N buffer, RO TBAE S B AR B TR T2 K (because then the stack would be in
the wrong level). et 5 Ul VR AN BRSBTS hI ) 4«

lualL_addstring(&b, lua_tostring(L, 1)); /* BAD CODE */

(FE: BENEGRSCT 3P, XM OO RE UL, auxlib #2441 Rk
(14 bR BRAG A T AR TR EL TN buffer:

void lualL_addvalue (luaL_Buffer *B);
IR, WURAE T AR TR AN A7 B sl 2O s, XA e ok 2 A

27.3 ECHF PRAEKRE

WHKUL, C RRETT EEOREE LR B, il 2 45 IS e i Al AT 1 R Y R 1)
Bt C B S I 4R As R EL static A8 FE R R IX AN EE . AR SR Lua ¥
T RPN, A JRAR A static AR A NMFRTIE. B, AR ITA

(R ), JR3C generic) Lua (EARAER]—A CARH . 5, THIX R AR B EA
REAEZ A Lua RIS OL R AT .

—ANEARBIRTT G RG IX S AR AT B AN Lua AR AR, X R vE e TR
FIPHAN ). Lua 4> )78 B v DA BT S8 A1) Lua {i, I HAF— 07 IR #A
HOMOZL AR R R, FFARIETAEO T, XM RS2 N & g vy
%, R Lua AUIEA] R A& X 264 JRj e 1, f& S C B M 5838 . T 8 S dx A ) i,
Lua $&4t 7 — AL [ HRR A registry 1958, CARREATLL A A, 2 Lua ARISARE T 1)
fi.o

8 3. W £/ push SRS £ /0 VK pop.
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27.3.1 The Registry

registy — H. A7 T — A1 LUA_REGISTRYINDEX & S8 {8 B %t B 16 1] & 51
(pseudo-index) AL & e —MERETIBR T A N HEALER 2 4b, LA A
#5l. Lua APl ORI 2 R ME N S EL, AT DI SZ R R 5 E D S 4—k
T IRSCERVER A G R %, LA lua_remove, lua_insert. B, & T 3RECCLBEA "Key" {4
FELE registry W RE, AE AR THIAAAS

lua_pushstring(L, "Key'™);
lua_gettable(L, LUA REGISTRYINDEX);

registry sl Al K Lua %, Bk, AR0] LT HARFTEE nil (1) Lua fER U7 ) @ oz .
R, T A C FEILARI registry , PRAAUGE EAL AT ARERIMETE D key, 15
M4 S8 AR — APy 4 R I T2 static A8 & b hE/E Ry key: C #fE4z
FRUELE T B R IXAS key S&ME—1) . B 4L lua_pushlightuserdata ¥ —/MX3& C 8511
ERENH A, RIS 7R T X AN 773, Wil AN registry  H gk A R )
registry f7ifi A8 i :

/* variable with an unique address */
static const char Key = "k-";

/* store a number */

lua_pushlightuserdata(L, (void *)&Key); /* push address */
lua_pushnumber(L, myNumber); /* push value */

/* registry[&Key] = myNumber */

lua_settable(L, LUA_REGISTRYINDEX);

/* retrieve a number */

lua_pushlightuserdata(L, (void *)&Key); /* push address */
lua_gettable(L, LUA REGISTRYINDEX); /* retrieve value */
myNumber = lua_tonumber(L, -1); /* convert to number */

PAiT2s1E 28,5 T RS2 light userdata.

8K, Rt E] DU 5 R A registry (1) key, HUELURERUEIX S FRF HIME— . 20R
FUBE VP LA BN 2 B i) R AR (D i, R R L) key S AR A T, DREAARAT]
TFEANE key M Fo XXPIGOL, BATHAJ5 0T DAL B 1 AR 5E, (HAT — L4y
(19 23058 T AR Bl G5 FH 2 11 44 RV b 4% 8 TR AR A5 R ABM IR 751k o A lua 513 lualib
MIRTSEAN R — AN U IR . 59— AN AT IE I 7772 2 A universal unique identifier Cuuid),
IR %2 RGHAT LT TR K= AR X PP bR~ A CLEan linux R uuidgen). —> uuid &2 —
ASHAHL P kil WFTER. F1—NBENL AR 128 A7 198 (LA 16 BEHI s
APE, HREE AR, Fibe 5 HARR uuid A2 AT BURIER .
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27.3.2 References

PRIVAZACAT, AN A FHECTAE N registry [ key, [RRIXFhSRI [ key A4 8 45
reference R H . Reference 78 Gt Hi i i v ) — X BRACAL I, 0T pR £i F R AN 75 22
FHO A FR P S (PP AR AE R registry P25, (SEFs b, XSS E0T LUH AR — A%, H
A ATT LR (¥ FH T registry )

W H

int r = lualL_ref(L, LUA REGISTRYINDEX);
MARH B —AME, LA N key B IHLARAE R registry o, FFIR[AXAS
key. FATPEHIXAN key Fr2 Hy reference.

Joigs B, FAT ISR references T2 H T2 KR IH) Lua {H 1) reference £7fif 21—
A C gtk e IEAAT I EATIT WEN, A VKIEAZEE— MR Lua 745 5 I FaEH R
FEFIZRPOX A ZAF H IAMBE C At . 746, Lua B2 AFAER m A S ia4
Lt an table B pR AL, DAL, FRATA AL FREF8 17 Lua X 5. MIRATT 752X FhFa £ 1 i
{5, FATEIEE— reference JRF HARAFAE C e

TR —A reference IR FIEANAR, T2
lua_rawgeti(L, LUA_REGISTRYINDEX, r):

tRe e, FRATTIE T T P R OB JBU A reference:
lual_unref(L, LUA REGISTRYINDEX, r);

XA G, lual_ref A LR B r V54 —AN 8T 1) reference.

reference REH nil VERFIRIG OUNRF, ANE AT A5, /R EL nil WA lual_ref (115,
NS BB reference , 1M1/ IR [0 —ANH 2 reference LUA_REFNIL. RT3
AR

lual_unref(L, LUA REGISTRYINDEX, LUA REFNIL);
lua_rawgeti(L, LUA REGISTRYINDEX, LUA REFNIL);
GBI, KA nil Ak

reference 24t € X 7% & LUA_NOREF, Ubje— AN E AT 44 %% f¥) reference )
R, HRFRC TR reference. AT FREL LUA_NOREF iR [9] nil, LA B et
(P E A AT RO

27.3.3 Upvalues
registry S<EL T 4R HIME, upvalue HLEISEHL T 55 C static A8 B2EM < 48, X FhAs

Copyright ® 2005, Roberto lerusalimschy & www.luachina.net



Programming in Lua 210

LR S (B TT T 54 UREE Lua IR — MBI C % IR XN S
fEE %A upvalues BEZREEK, &> upvalue AT LLERA AN Lua fi. 124 ok 4k
WO, TSR BV R LT — A upvalues.

FATFRIXFh— C BRI upvalues 41L& 4L (closure). iddE: 7F Lua 4%
fhr, NP — A AN R B ) ) Jey S AR IR R B — A C IS — A Lua FIASAH
o KT PR — MBI FSE R, UR] DU FAH R ) e B B AN R R P AL, air AT
AN 1¥) upvalues.

BRI, TATE C HEIE—> newCounter B3, (FMITC&AE 6.1 97
IME Lua HE S FFERTER D o XA REUE AR B CH AAR AR [ — AN ET i
counter %, S ITAT ) counters JLEEAHIF ) C AXAD, (HEREANHOR B ANALIK counter
A, T BRI
/* forward declaration */
static int counter (lua_State *L);

int newCounter (lua_State *L) {
lua_pushnumber(L, 0);
lua_pushcclosure(L, &counter, 1);
return 1;

¥

1X B OCHE PR A2 lua_pusheclosure, W IF) 28 — NS HUE— AN AL (H+F 2
counter), =242 upvalues AN (BIFHoh L. EQIESH 20T, BA1w
Z0Ks upvalues PTG NAKR, FERRATE] 1, FRATEECT 0 1E b ME—11 upvalue [1)4)]
BIEAN . W —4F, lua_pushcclosure K¢8It I EL U EIAR Y, TR P B DR A N
newCounter )45 B4z [7] o

WA, FAEF counter [T -

static int counter (lua _State *L) {
double val = lua_tonumber(L, lua_upvalueindex(l));
lua_pushnumber(L, ++val); /* new value */
lua_pushvalue(L, -1); /* duplicate it */
lua_replace(L, lua_upvalueindex(1)); /* update upvalue */
return 1; /* return new value */

b

X O R 2O lua_upvalueindex (B2 —AN%2), MK 42— upvalue [
Kl ERMRREGIBRT AERT Z4h, R RG] —H . RiAZ lua_upvalueindex(1)
PR — upvalue RG] Kk, {ERRE counter ¥ lua_tonumber SRHUER —AN(IN
[F)upvalue [P HI{E, 378, SR)E, BRZEL counter KEBTI{E++val ARk, Jf¥EIX
AME I —N 5 VU HDET IO & e upvalue. ffia, IR [AIICADR4E DL,
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5 Lua BERREIR, C MIERAEILEE upvalues: 5 FELIG H CAor s i
B BRI, BT LK B IR S upvalues J5 IR 22, SRR BB T
AT B S SRR 7
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% 28 & User-Defined Types in C

TR 5, FATHE T4 H C s J& Lua MhRe, IRAEFRA T8 dnfer
C BB R A RS fE Lua. AT A7 IFaR, AT G LR 73 R LU AN Mo T
S EEGIZE A I metamethods 25 oAt A R A28 A0 4 C o R 1 Luas

BATHIG 725 K (R 2R AR Ty 5, B804 XA 10 B BIAE -6 H e b 21 API
Wb, AN B B RS R AR R B, (AR 22 N 2 FH 211X
PRI, — MO0 R, Lua A TTEAM AL, BN A R ARG R S0 T 4kl . 1
X AR KMBAM T, AR TRESENAAAL, BN TR—NIe R AR —
ANETER (generic) fH, —/MEREeHLbE, N b2 DL RIG K A S H] . #E C H11H
ELAE R AN TE BN A3 0], K LA A5 2R 1R SE B 5 5015 2 509% 1) P A7 28 1] 6

FAME R I 25 H0) R FRAT T B A«

typedef struct NumArray {

int size;
double values[1]; /* variable part */
} NumArray;

FAMEHIRAN 1 WAL values, 17T C i 5 ARV 0 %], X4~ 1 H
s LAY FRATHE A T 5 SO I e T i) S B Kb o X TN n ASTesR 4l
K, T
ésizeof(NumArray) + (n-1)*sizeof(double) bytes
(T lsRm gt et s 7T AIeRERNZEN, FrelEATN n g D

28.1 Userdata

BATE SO PRI AE Lua R R B M. Lua R IR il gt & 1 13t —A
FEARRIRTY: userdata. —4 userdatum FEAIE T —ANE Lua HH3EA Tile LEAEI raw N A7
[X 45K

Lua API 241t 7T 10 (1 B £ Sk A1 3 — userdatum:

void *lua_newuserdata (lua_State *L, size_t size);

lua_newuserdata pA 4% B Fi 52 (1IN LB A7, BTN userdatum TR Y,
FEIR AT Y A7 RE o SR HE R S PR AR T Bl ok S At R 7 VR A B A R, AR S
B ANREF R/ userdatum, SR S5 KR ) SEBR N AEERIGFR £ R A7 21 userdatum L. 3k
TP T — 5 F BIX AR I
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{4 lua_newuserdata pR%, 6 55T B2 1) RSB R

static int newarray (lua_State *L) {
int n = lualL_checkint(L, 1);
size_t nbytes = sizeof(NumArray) + (n - 1)*sizeof(double);
NumArray *a = (NumArray *)lua newuserdata(L, nbytes);
a->size = n;
return 1; /* new userdatum is already on the stack */

}

(PR lual_checkint & kA A 44440 1%) lual_checknumber [(J4844) — H. newarray
7 Lua PR 2 G, AR T LU 2R a = array.new(1000) ) i A B — AN 8T i 54l
T

h T AR ICE, A8 2510 array.set(array, index, value)iiH, J& AT H 2t
a4 JT] metatables >k 32 #5 #U i 5 2 array[index] = value. X T-3X PRl S vE, 1 I 1) R 4k
R, A N ARA T TS

static int setarray (lua State *L) {
NumArray *a = (NumArray *)lua_touserdata(L, 1);
int index = lual_checkint(L, 2);
double value = lualL_checknumber(L, 3);

luaL_argcheck(L, a '= NULL, 1, ""array” expected™);

lual_argcheck(L, 1 <= index && index <= a->size, 2,
"index out of range™);

a—>values[index-1] = value;
return O;

}
luaL_argcheck R #k & 45 5E 451, QR 2P iE A i . BRI, an SRIRATE
AR RIS E0H ] setarray, FRATTEAG 3] NSRS B

array.set(a, 11, 0)
--> stdin:1: bad argument #1 to "set" ("array" expected)

T R EGRECAE O R

static int getarray (lua_State *L) {
NumArray *a = (NumArray *)lua_touserdata(L, 1);
int index = lual_checkint(L, 2);
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lualL_argcheck(L, a != NULL, 1, ""array" expected™);

lualL_argcheck(L, 1 <= index && iIndex <= a->size, 2,
"index out of range™);

lua_pushnumber(L, a->values[index-1]);
return 1;

}

AT 55— A R BRIV K-

static int getsize (lua_State *L) {
NumArray *a = (NumArray *)lua_touserdata(L, 1);
lualL_argcheck(L, a !'= NULL, 1, ""array” expected™);
lua_pushnumber(L, a->size);
return 1;

}
e, AT LN AR R AR LB AT 5

static const struct luaL_reg arraylib [] = {
{"'new"”, newarray},
{"set", setarray},
{""get", getarray},
{"'size", getsize},
{NULL, NULL}
}:

int luaopen_array (lua State *L) {
luaL_openlib(L, "array", arraylib, 0);
return 1;

}

OLFRATTE AL T 5B lual_openlib A%, AR LS 2 4 TR — A2,
FEAd F arraylib Z41 7 1) name-function X IH 781X AN .
FTIF BifE X G, BAThn] BAE Lua s FHBAT TR e SC2RAL T
a = array.new(1000)
print(a) --> userdata: 0x8064d48
print(array.size(a)) --> 1000
for 1=1,1000 do

array.set(a, i, 1/1)
end
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print(array.get(a, 10)) --> 0.1

FE—> Pentium/Linux MAEEHIZfTIXAMREF, A 100K JUE I E4L O A
800KB JNAF, [RIFERIZAEH Lua 2SI 4] 75 2 1.5MB [N A7

28.2 Metatables

BAT B s A — MR KW 2 2. BUfEHES T~ R A
array.set(io.stdin, 1, 0). io.stdin =R & — AN A TR 1A AL (FILE*) K5 41 1 userdatum.
HE A userdatum, FITLL array.set 1R SRR EAE NS, BEFEITINE Rl e S 2
W AT core dump CUNSRARME I 116, ARATRETS B — N5 AL (index-out-of-range) 4
1) o IXFE IR TARAT—A Lua FER &2 A RE 21 . AR ARan it —4> C g,
HEANAZA I C s 5 M Lua 74 core dump.

N T DR AT HA A A ) userdata, FAT 1RO £ 4 A T — A metatable (i {E userdata
0] LAY metatables). NI, FATEERGIE — N B B, FeAT PR IX AN TR
metatable A5 ic A £ 4L ) metatable. X FRATT UG 0] B2 I i, BAT 1P LA A fh 2 15 7 —
AN IR metatable. K24 Lua AAASASRELCAS userdatum ) metatable, Fit At AN 2> Oh it 3k
TS .

PAI T T A HL T SRARAE XA B metatable, IXFEIRATTA AEWS 21461 E 0 B 20 Ak
AN E ) userdatum & E— AN BRI, AT LAYT XS metatable.  1E WA AT
MR, H PR LA metatable: 75 registry 1, B 78 ZE 4R kR B
upvalue. 7t Lua "F— > TAE registry "y C 288, HRAIAZAE RG],
metatable 7E A {H. FILAL) registry FIRTI—FE, FRATUS AL —HE—ZRT 4,
WERIRE . TATTREXAS B SRR "LuaBook.array" .

D PSR AL T — Se ek HOR E B BAT IR e i), FRATTIX L FH 21 1 i T A 21 () 5l )
PR :
int luaL_newmetatable (lua _State *L, const char *tname);
void lualL_getmetatable (lua State *L, const char *tname);
void *lualL_checkudata (lua_State *L, int index,

const char *tname);

luaL_newmetatable pR&EIHE—MHTR ClH1E metatable), 5 &8 IH 0 JF 4 57
FH registry R AMIER . XA CPORXM ) AT E A RN key; [FIHEH
FAERERLAN) key CREFPX ) 1) G, A 45 L Ath 1R 19 A bR 5010 SE IR 2K 38 B ) o
lual_getmetatable 5% 3kEY registry H11) tname %3 (] metatable. #%Jii, lual_checkudata
FSr B AR R A 7 B IR0 G 15 A AT 25 7 44 7 [1F) metatable [F) usertatum. WHERXTZA
FEAEIEMf ) metatable, JR[H] NULL (2 EAE A userdata); 1700, 1% [1] userdata 1]
k.

NHRE ARSI S DB ST IT R e K, BT RBCAS e 20 i — A A 4]
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metatable [#)7:

int luaopen_array (lua_State *L) {
luaL_newmetatable(L, "LuaBook.array');
luaL_openlib(L, "array", arraylib, 0);
return 1;

}
900, B newarray, S5/ G EE A 1) I i 1B ALY metatable:
static int newarray (lua State *L) {
int n = luaL_checkint(L, 1);
size_t nbytes = sizeof(NumArray) + (n - 1)*sizeof(double);
NumArray *a = (NumArray *)lua newuserdata(L, nbytes);

lualL_getmetatable(L, "LuaBook.array');
lua_setmetatable(L, -2);

a->size = n;
return 1; /* new userdatum is already on the stack */

3
lua_setmetatable PR K kR, FRRFIL BN 45 € 7 B (10 % 1¥) metatable. 7EFAT]
[R5, IXANK S A2 BT I userdatum.

)52, setarray. getarray il getsize T’*‘§4L11‘]EI‘JM*/\%§5Z%7£ T NERIEL
Mo BB FAESEE RO D I — ARG R, B 1w ST T 1 % Bh R 24

static NumArray *checkarray (lua_State *L) {
void *ud = lualL_checkudata(L, 1, *“LuaBook.array™);
lualL_argcheck(L, ud = NULL, 1, "“array” expected");
return (NumArray *)ud;

}
i ] checkarray, 7 I getsize /& M. STE 2

static int getsize (lua_State *L) {
NumArray *a = checkarray(L);
lua_pushnumber(L, a->size);
return 1;

¥

1T setarray Al getarray £ 25 25 — /N2 % index IACIIAH R, FAT IS HABAT I SL R
oy, AE—AS B R 5E K

static double *getelem (lua_State *L) {
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NumArray *a = checkarray(l);
int index = lual_checkint(L, 2);

lualL_argcheck(L, 1 <= index && iIndex <= a->size, 2,
"index out of range™);

/* return element address */
return &a->values[index - 1];

¥

i XA getelem, PR % setarray Al getarray 550 B0 5 1 -

static int setarray (lua_State *L) {
double newvalue = lual_checknumber(L, 3);
*getelem(L) = newvalue;
return O;

b

static int getarray (lua_State *L) {
lua_pushnumber(L, *getelem(L));
return 1;

¥

AR, R WR 22, array.get(io.stdin, 10) 4 CHS, VRKFE 49 31 TR A 5 8 -

Eerror: bad argument #1 to "getarray® (Tarray® expected)

28.3 7 I°) o &) &F .64 30 4%

217

N HFRAIRE F T E SRR userdata,  LLECIRATEI AT LU T 1R 6 S 1K)

WHERIBAEXT RSB, L.

a = array.new(1000)
print(a:size()) --> 1000
a:set(10, 3.4)
print(a:get(10)) --> 3.4

il asize)EN T asize(@). FrLh, FATTAZUEFRIEA asize HHBEAIMN getsize
PRE. XL CEEAE T index JC¥E (metamethod) S . X T-#kii, ANEH A
I LB A BN 10 key, EANTCHVES S X T userdata SKuf, XV )

I Te A e i, X4 userdata FRASSEBCAT (R key
BN FA 24T N AR -
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local metaarray = getmetatable(array.new(1))
metaarray._ _index = metaarray

metaarray.set = array.set

metaarray.get = array.get

metaarray.size = array.size

BT, TAAL AN — N E A IR EUA ) metatable, metatable #% I {E 45 metaarray
(BRATAEEM Lua ¥ userdata ff] metatable, {HJEIRATIZE Lua H JG KR HI U5 i)
metatable). # Nk, &A% & metaarray. _index 4 metaarray. 434 13H5 a.size K] fi%,
Lua 7/EX % a PHRA ) size IXAMEAE, FIWXTS & —A> userdatum. JITLL, Lua i35 MK
% a ¥ metatable [¥)__index 3R HUXANME, 1IE4F__index fi & metaarray . {H /& metaarray.size
W2 array.size, Xt a.size(a) Wi FA TR 1] array.size(a).

8%, BATATLALE C P og i FAE =i, e vT DUSAS S5 a7 IRl %, ik
HH O, BAERBA P AT ZOX L FRATT SR 2 M — 5 20 A2 AL 1 R
oot new, HERENE— AR . Irf HAh B EVE b sl C ARR AT DL E 42
AT

getsize. getarray Fll setarray 53RATHTTAIKISEIL—FF, ATFEKLL . FHAIFHFELCLN
SRR HbAT . a2 3t BT LS T IR R . 5, BRATTFE 20 B R L
N, —MEAEERE, —MERITIE:
static const struct luaL _reg arraylib f [] = {

{'new"”, newarray},

{NULL, NULL}

3

static const struct luaL_reg arraylib_m [1 = {
{"'set"”, setarray},
{"get”, getarray},
{"'size", getsize},
{NULL, NULL}
}:
BTRRASET T2 1) pR 0 luaopen_array, 2520815 —™ metatable, Jf# R LS B
_index 8, FEA)LIEMITA TTIE, G AR &

int luaopen_array (lua_State *L) {
luaL_newmetatable(L, "LuaBook.array™);

lua_pushstring(L, ™ index™);
lua_pushvalue(L, -2); /* pushes the metatable */
lua_settable(L, -3); /* metatable._ index = metatable */
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lualL_openlib(L, NULL, arraylib _m, 0);

luaL_openlib(L, "array™, arraylib_f, 0);
return 1;

¥

KHEAEH T lual_openlib 1115 —AMFFAE, F—RA, S3AMEIE—A NULL
YE R EA I, lual_openlib J-3H G AL & R AR Mk, Al b B3Rk
ARG, AT IS ) upvalues (1 R I ZEIX M1 b, B3R £ R & metatable 4% £,
2 lual_openlib JECE 7T . 25 XA lual_openlib 1E% TAE: MR 45 & 1
HAHLANE—AEER, IHERTENHREE RS (F1h R AR new).

NTARRY, BATATRATRHZE AR I —>__tostring 3%, IXFE—kK print(@) 4447
BN I A RN, RN AT [ FS -+ (Ledn,  array(1000)):

int array2string (lua_State *L) {
NumArray *a = checkarray(l);

lua_pushfstring(L, "array(%d)', a->size);
return 1;

b

PR lua_pushfstring ¥ XA~ 57, JRRHIREIRRTI. 8 T /e840 411 metatable
W2 array2string,  Fedl TiS 454 arraylib_m #1322 H 8N array2string:

static const struct luaL_reg arraylib m [] = {
{"_tostring", array2string},
{"'set", setarray},

28.4 17193k 2n

W 1 _E A 2 PR P T i o B 4 AR i) 2L LASE, BT U AR SE I B VAR Ui
WEATR, AL aget(i), M alile X TERATEEFE 5, RESTEIZA, K&
11 setarray fi1 getarray bR % 2 MK U2 T S AT ST 2006 B O 2 5. — AMRIE A fi%
PRIFEREAETA T Lua AR IER 1) 52 XX L8705

local metaarray = getmetatable(newarray(1))

metaarray. index = array.get

metaarray.__newindex = array.set

CRXBUCRD A 2 A T A T T 1) B 00 (0 B S BUE Aty b, ANREARE S 2 17 1 1) 6 52 5 )
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A SR IR BeARAS)D

FATEAG SR AL AL GE B

a = array.new(1000)

a[10] = 3.4 -- setarray
print(a[10]) -- getarray --> 3.4
WERFRATE R, AT LAAETATTH) C AR g X e o007 . TATR FEB K
AR IR R E

int luaopen_array (lua State *L) {

lual_newmetatable(L, "LuaBook.array'™);
lual_openlib(L, "array', arraylib, 0);

/* now the stack has the metatable at index 1 and
"array” at index 2 */

lua_pushstring(L, " __index™);

lua_pushstring(L, "get™);

lua_gettable(L, 2); /* get array.get */

lua_settable(L, 1); /* metatable.__index = array.get */

lua_pushstring(L, " newindex');

lua_pushstring(L, "set™);

lua_gettable(L, 2); /* get array.set */

lua_settable(L, 1); /* metatable._ newindex = array.set */

return O;

28.5 Light Userdata

B H R A (- FAT4E ) userdata #% & full userdata. Lua &2 4L T % —Fb userdata: light
userdata.

— light userdatum J& —/N&7x C Fa%H ME (a2t —A> void *ZEAMIED. T &
2 ME, BATARERIARAT CFFER), FRATHARAIE — N7 ). nl LIS H %k
lua_pushlightuserdata ¥ —~ light userdatum A#%:

void lua_pushlightuserdata (lua_State *L, void *p);

R #i i userdata, light userdata A1 full userdata 13/ K AN[H]. Light userdata AS /& —
ANGX, AR —MREE, BT metatables. 5507 —#FE, light userdata A~ 75 24 3 i
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eAR R LU

A4 A4t light userdata /54— MEACH FPARSEIE, SKALEE full userdata, {H/ZIXAN
J& light userdata [ LR N FH . 155G, {4 light userdata R 20 H T BENAE, KA ABAT]
MIBIRBERR LR =, REMNKT EREAREZ 5, {3 full userdata SEILIAR M I
AR, WM T, AR ELL K/ DN AE R, A — s @A .

Light userdata FL1E (1) I Ab 75 T 1] AR AN AR AL 6 52 . 4 full userdata /& — X4
(R, BTN %RES; B J7m, light userdata Fon )2 — MR R4, [
FEM), &2 4REHR A AT 258 (F) userdata. FITLA, Fed1#E Lua {8 light userdata
FoR C X%

BB, BoeERATESEI: Lua A D REMYe. XG0T, il
A7 full userdata /R % 11 (Bf—> userdatum 7] UL & 3N D58 — M E R G0
AR I AN E D EFRE . UAER N A FERAE (WE TR, KRGS &
FH Bk 2 T TR Rl R . O T RIX AN Rl e L 25 Lua, FATBAHR B R4
JE T 1) userdata. 4 T #REIX A userdata, FATT T LAMEH — A3 : R 51N RIRE L Hihk )
light userdata, {H A7E Lua & <% L1 full userdata. — HIRATH T & D fhuhl, 4]
B T hEAE A light userdata AR Y, FF H ¥ userdata {F WK IR GIFRIERN . =
XA NAZA —A weak {5, 50, XL full userdata 7KzE A2 4% [ . )
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% 29F TRETHE

TERT I —F A H B SE I 77, BATTA A T BRI, R ZE LN AE
BRI userdatum AT H CINAF, XANWAFH Lua BB 45248 0 Bk
(AU, YREFPATEZD I, Lua 2 B3R AT

ARSI AW . AE, — RSB T HEDENAF LSS, T AR
FF ARSI PR . G IR L PR E AT, H i R G LA R D,
TEIXMEOLT s 24— A0 G R B A CER (P IR, TR A OG I D 5 A S 5 R T
— BGOSR TE N T XM AR R T R L] (FRR finalizer BREHTHAR)
Lua BL__gc 7o iR RARE T finalizers. XANIC 51 R%F userdata 287 (B AT %k, 24
— userdatum B WCAE IS, I H. usedatum 7 —A__ge 3, Lua 23X AN G
(N AZAE— R0 : LA ouserdatum AE XA A S HOR A . XA R SRS
userdatum AHC ¥ T B

T R B AT IX AN TG TR R APLAE g — N AR, X — B FRA T AT Lua ¥
NI AEEANEF . AN BT S22 0 A B SRR R o —
RSz o5 AT — R E Expat (Expat JT ) XML f#HT %) SCEi) XML fiddfr
2%,

29.1 B R#ERE

BT RATTSEIL T A dir s 20 D HRMENSEL XA table 1175
AR H A S FRATHRAH) dir B ECR IR [B]—ANEACF, R0 T IZ AN %A
TR 2z B H P AN E Centry) o FEHTRRCA I SEIL T 20, FdiTar EAEHIOE 3R
oKt [ HEA H %

for fname in dir("".") do print(fname) end

£ CiHE T, BATTE DIR XML A R EAC—AHk. it opendir 4 REAI g
—A> DIR BSEH, 3 Ha 20 b 2008 closedir SR IBCZ U5 . FATTLART BRI dir FI—A
A A FARAT DIR (1541, H HAESRIH s B — AN S04 2 Ja G P SEAs] « AHFRATTHT
SEIL dir FHASBELEA AR B P RAF DIR (S, DR AR 22/ 1 F AR 220 1) 1X AN
T4, WAREAUNAE SR H b e Ja — AN S04 2 A R H sk o R PR R I R e
Wil H, B TFRAA SIS G — AN S04, BTl i T4RIE DIR (W52 61— fE
BRI, BA 1 e bR 4E —A userdatum 7, FEAf FTIX A userdatum f¥)__gc 1)
TCITVERRE I H K 4584 o

JUE AT SE B Fruserdatum g /R AR B2, {HIX AN RE R —A H s HJuserdatum, FF
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RS Luan] WL T2 0 DIrs ORI NS o, T TR B B Luall T i
Va2 o HSEATRE RIS TR BN —Supvalue. IXPE—K, 35T B 8ot 7T LA 355
XA, A Lua R B (AR T D Ui X AN .

BRI, WATHE A C W% 85—, dir ¥, —A Lua P fhr= A4 HR 10
T EARHCBAHTIT DIR Sk IR AR R AR 2 upvalue. 25, A2 —
NGRS, =, _ge stk Bk DIR 45t . — ROk, BATE T E— A
(1) BRI BT — LW AA AT, Ee sl H 6% metatable, JFHI4A10IX 4 metatable.

AE AT dir BREL:

#include <dirent.h>
#include <errno.h>

/* forward declaration for the iterator function */
static int dir_iter (lua_State *L);

static int 1_dir (lua_State *L) {
const char *path = lualL_checkstring(L, 1);

/* create a userdatum to store a DIR address */
DIR **d = (DIR **)lua_newuserdata(L, sizeof(DIR *));

/* set its metatable */
luaL_getmetatable(L, "LuaBook.dir™);
lua_setmetatable(L, -2);

/* try to open the given directory */
*d = opendir(path);
if (*d == NULL) /* error opening the directory? */
luaL_error(L, "cannot open %s: %s', path,
strerror(errno));

/* creates and returns the iterator function
(its sole upvalue, the directory userdatum,
is already on the stack top */

lua_pushcclosure(L, dir_iter, 1);

return 1;

® P fEH 45K, B userdatum
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XU — R SRR, AT AEST IT H sk Z F 82 userdatum. 4R FAT 14T T
Hat, SRJ5 A lua_newuserdata 2Pl A5, IXFEIRATTHE TCIESREN DIR 4544 . 4 T E
[P, DIR &5t — By, st ZIR userdatum KGR 2 EANE RAEM 4,
__gc Jo/T A A BRI AN S5 .

AR U A S
static int dir_iter (lua State *L) {

DIR *d = *(DIR **)lua_touserdata(L, lua upvalueindex(l));

struct dirent *entry;

ifT ((entry = readdir(d)) !'= NULL) {

lua_pushstring(L, entry->d_name);
return 1;

else return 0; /* no more values to return */

+

_gc JUINVEHIRKMH 3, A — fE /AN L BUOAIRATEST IF H s 2 1 6
userdatum, FTLAANET opendir HI45 A4, userdatum KR AR S PMAE . Wi opendir
R, BRI A AT AW LA T
static int dir_gc (lua_State *L) {

DIR *d = *(DIR **)lua_touserdata(L, 1);

if (d) closedir(d);

return O;

}
Ja BT IR AT s AU

int luaopen_dir (lua_State *L) {
lual_newmetatable(L, "LuaBook.dir™);

/* set its __gc field */
lua_pushstring(L, ™ gc™);
lua_pushcfunction(L, dir_gc);
lua_settable(L, -3);

/* register the “dir" function */
lua_pushcfunction(L, 1_dir);

lua_setglobal (L, "dir"™);

return O;
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A FA AR FRURIIIE, dir_ge Bk MZE S b S HOE R —A
Fogo @00, — BRI E TR S S5 (b, 3o XA T
BUTEM R R AR, AE Lua FEPrH ISRVl R IXAS e b I8 H 3 metatable
o Lua PR MORAN G Vs X 28 H 5%

29.2 XMLAF#H7

IAE, AR S A xmIE T8 S, Fiobixp™®, B4 T LuafilExpat
Chttp://www.libexpat.org/) . Expatse— M IFEIICHE 5 5 MIIXML 1.0 FI#T 5. &5
TSAX (http://www.saxproject.org/), SAXJEXMLEHLIJAPI, &3 T HAMAPI, XE
WRAT — AN SAXAFHT A AT — N XMLICEY, AR5 S5t b HIRR e Al i A B o 254490 77,
FA T AN Expat FEHTIX A — AT R

<tag cap="'5'">hi</tag>

EBETHE =AM MR AR "<tag cap="5">hi</tag>", 77— AMEEL
FIIFAETCE MG S e "hit B, PR AR NSO S AR O A H
FAE)s YfENT vend” B, FEAE—MNEMUA AT R FAE . RS, AR R H
T3 4 I A A o

KM L BNHEA Expat J5, AT SRS ) G IS LE e % 15 AN Lua AH
HAFHBPEARBIES 73 MIRATIL T RO DR, 5 BTy Rl SRR ) .
HAR Expat AT XML SCRII SR 2 3, Tl PR 000 AU BTl 132 310 1) =
M OFIRIcE, 4iA0ns, ORHHR), IRATFFEIAI API 2 Expat A&kZ API H1
IRADBIUAS . 5, FRATFTEQV A FIT I Expat AEAT % 1 bR 2L :

#include <xmlparse.h>

XML_Parser XML_ParserCreate (const char *encoding);
void XML_ParserFree (XML_Parser p);

X SHCE TR AR, FATHHZIEN NULL /828 S 3A1]
AT AMENTES I, AT 25T R A4 -
XML_SetElementHandler(XML_Parser p,

XML_StartElementHandler start,
XML_EndElementHandler end);

XML_SetCharacterDataHandler (XML_Parser p,
XML_CharacterDataHandler hndl);

W P A& lua xml parser (55 .
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R0 T T T R R T E AR S AR T SO
XML P25 (a0, BT I A M 5 A 2 M JH P S . T
T A R 0 4 TR E O SR 2 25

typedef void (*XML_StartElementHandler)(void *uData,
const char *name,
const char **atts);

LSRR B TLL 0" G5 R A R 2 A, XL AT R ) e N T X LU
YA E A B Y . S AOC R AT — S8, R4 .
typedef void (*XML_EndElementHandler)(void *uData,
const char *name)

RE, A ICARAAAL LL PR/ A BN S H . 2SO TR AR 2 LINO'E R
R a1 e R WK 4
typedef void
(*XML_CharacterDataHandler)(void *uData,
const char *s,
int len);

FRATTIH I 1) b RO IX S SCA R 45 Expat:

int XML_Parse (XML_Parser p,
const char *s, int len, int isFinal);

Expat 3 1 5 Dy FH XML_Parse — Bt — B IR &R 1) SCA . XML_Parse )5
—ANBHCN isFinal, fhFRIRIXFRD LA XML SCR ISR G — N4 T B & r e
AFERFBOCAHR T EI0 IS 0 SR R &5, FRAT T m DA I b S K B2 KA 52 « XML _Parse
BRI SR IR R S A IR [A— A 0 Cexpat R AL T 40 Bh 1) pR A0k R e iR B, (H
SEPRA T PRI Sl TAT TIX BB 2 s B o FRATTRT 4 Expat (455 — AN RO SR ir Ik
ATV A AL 25 AR ) T HHs 1) R £
void XML_SetUserData (XML_Parser p, void *uData);

W1, BAERATRE — T afr{E Lua " H Expat 2. 55— Mokt i FEEm—
FhJ7i: Wi EIAE Lua T RS8R 5, LU I I D772 0T Lua X 28 pR 2. LEan Lua
AR, BAIATEAAFR M RECR R EAR I (2 RATE AR
RIS LE M T PR EE . BRI, HIRATBIE T —AMibr s, BAIFENS T4
A0 BT 1R A LA B B BB R (R e o 280k it G SRBRAT 24T B — AN SO
(AT S, BRATTRT CAFE R T A [ 8 35«

local count = O

callbacks = {
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StartElement = function (parser, tagname)
io.write('+ ', string.rep(’" ', count), tagname, "\n')
count = count + 1
end,
EndElement = function (parser, tagname)
count = count - 1
io.write("- ', string.rep(’" ', count), tagname, "\n’)
end,
}
i \"<to> <yes/> </to>", IXLEAJRNIGSFTEIH
i+ to
|+ yes
| - yes .

)

HRLIXAS APL - BATANTG ZEYE X LR AU ] o BATT ERAE DR e AR AT
PIE, #EA4S AP FREE =A% — DRI &, — MR —BBOCK, ) — K
fifbT . (SERR L, FRAVTAETEN RITNE, KB T RIS TIEE) . A IXEE AP KL

(1 SR A

p = Ixp.new(callbacks)

for 1 in io.lines() do
assert(p:parse(l))
assert(p:parse(''\n'"))

end

assert(p:parse())

p:close()

-- create new parser

-— iterate over input lines
-- parse the line

-- add a newline

-- Finish document

BUAE, ARFRAEER PRSI oK. B, BRI Lua LB . 1R
H AR A0 208 userdatum, {HZFRAT R4 N 250 userdata I ? 5270, FRATTAZ0
TR B 52 BRI Expat b Al — AN 1R 2 FRATABERF— A Lua RARAE(E—A> userdatum &%
TEATATH C gitgrt), SR, AT LA — MR RS, FRRXAN 5 IR AR
userdatum 1. (FAI7E 27.3.2 W& utel, — 9IS Lua B34 1E registry
—NEEHD f)a, BATELIREE R Lua FPIRSTRAZE R —AMENT A S, PR ix et
fERT AR St A2 Expat [FI A BA TR P 32 T AT N 2%, I HIX 2L ml R 5 2 A Lua.

MR IR B SR

#include <xmlparse.h>

typedef struct Ixp_userdata {

Copyright ® 2005, Roberto lerusalimschy & www.luachina.net



Programming in Lua

lua_State *L;
XML_Parser *parser; /* associated expat parser */
int tableref; /* table with callbacks for this parser */

} Ixp_userdata;

I TR B AR AT 206 B 01 R £

static int Ixp_make parser (lua_State *L) {

¥

XML_Parser p;
Ixp_userdata *xpu;

/* (1) create a parser object */
xpu = (Ixp_userdata *)lua_newuserdata(lL,
sizeof(Ixp_userdata));

/* pre-initialize it, in case of errors */
xpu->tableref = LUA_REFNIL;
Xpu->parser = NULL;

/* set its metatable */
luaL_getmetatable(L, "Expat'™);
lua_setmetatable(L, -2);

/* (2) create the Expat parser */
p = Xpu->parser = XML_ParserCreate(NULL);
it (Ip)
luaL_error(L, "XML_ParserCreate failed™);

/* (3) create and store reference to callback table */
lualL_checktype(L, 1, LUA TTABLE);

lua_pushvalue(L, 1); /* put table on the stack top */
xpu->tableref = lualL_ref(L, LUA REGISTRYINDEX);

/* (4) configure Expat parser */

XML_SetUserData(p, Xpu);

XML_SetElementHandler(p, f _StartElement, T EndElement);
XML_SetCharacterDataHandler(p, f_CharData);

return 1;

PR3 Ixp_make_parser 4 U/ T8 IR
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ARSI PEOIEE A userdatum, 44U consistent U VI
1k, userdatum, )5 i% B userdatum ) metatable. THHJGAALIF R RILET: WIS AEWIEAAL I
B AT AR G, FRATL IR IERT R %S (_ge J0I7HE) BENS R B ] SRR AT KL
userdata JHE T

500, BB A Expat fi#HTRS, B ERAFAE userdatum L FERS AR R .

=0, RERBIE —ASEE—AE (R, @ —ANMERENGIHE, %
XA 5| FARAE 28T #) userdatum H .

S0UE, WIUAAk Expat fi#HT 2%, K userdatum ¥ B A K EAL 45 R B AN %, I
WCE XL A VR, T TR N A8 KUK L [ i pR B — A, HESE, fEC R
ANA]REEN S B EEH G R, BURIK v, IXSUE 5 1 C el ] 22 K vk s BRI
NAZIH A Lua bR 2L

T AT, TR B XML B . T ISR A RS R (O B
CO)AT—AN A — B XML $edis . 2438 B o X AN 7 vk, Al %0 Expat RS L&
FEEATT 45 R

static int Ixp_parse (lua_State *L) {
int status;

size_t len;
const char *s;
Ixp_userdata *xpu;

/* get and check first argument (should be a parser) */
xpu = (Ixp_userdata *)lualL_checkudata(L, 1, "Expat'™);
lualL_argcheck(L, xpu, 1, "expat parser expected™);

/* get second argument (a string) */
s = lualL_optlstring(L, 2, NULL, &len);

/* prepare environment for handlers: */
/* put callback table at stack index 3 */
lua_settop(L, 2);

lua getref(L, xpu->tableref);

Xpu->L = L; /* set Lua state */

/* call Expat to parse string */
status = XML_Parse(xpu->parser, s, (int)len, s == NULL);

/* return error code */
lua_pushboolean(L, status);
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return 1;

}

1 Ixp_parse i H XML_Parse [, J5—AN RO 20 7E45 8 10— Bt XML Zdfi
BN ICE, XL TG =R S AR . FTLL, Ixp_parse 23 1 56 A X Lty i
B IRET, R XML_Parse [(IISHBEAT — S840 45« 10 AE X AN R B e 5 — NS 805 1F Expat
B MSCARBUE R e i fa — B UMW SHORH AL, s B s 1 NULL, R
WIX B Ja — A S 80K N true. BUAELETRATTA: B 450 2 [0l if pR 5 f_StartElement.
f_EndElement fil f_CharData [, X = REAABIRIGEH: fF—AEBSE B4R € 5
fFE A callback K277 X T Lua fJiN, WA, FUALEESHR G XA Lua fti.

BAIE 58 KE f_CharData AR, At PR AR5 ff B o i FHAdORE R (1) Lua A (1) Fg 40

CYLEAERIIE), AN fNTaE parser FIFRF 8 (—ANFRFHD
static void f CharData (void *ud, const char *s, int len) {

Ixp_userdata *xpu = (Ixp_userdata *)ud;
lua_State *L = xpu->L;

/* get handler */
lua_pushstring(L, "CharacterData');
lua_gettable(L, 3);
ifT (lua_isnil(L, -1)) { /* no handler? */
lua_pop(L, 1);
return;

}

lua_pushvalue(L, 1); /* push the parser (" self") */
lua_pushlstring(L, s, len); /* push Char data */
lua_call(L, 2, 0); /* call the handler */

b

W, BT YIRATE AT A % T XML_SetUserData, fTLL, Fififf C f)
#8452 Ixp_userdata 205 &5 F1E A 58— AN S8 B0 B2 AT 4 i Ixp_parse
WEIAREN . B, fbior callback REEARTHIRTI N 35 B, BEfirds parser
FEART R G 1 (parser A7 B H € ARIXAEN], KUV iZ 2 Ixp_parse 25— 240,

f_EndElement FJfAF1 f_CharData &bl WARM L. Athth & H AN Z £ AN
Lua fJ: —AMENT 2% parser FI— MR 4 (2 — PR, EIERALL \0' 452):
static void f _EndElement (void *ud, const char *name) {

Ixp_userdata *xpu = (Ixp_userdata *)ud;
lua_State *L = xpu->L;
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lua_pushstring(L, "EndElement');
lua_gettable(L, 3);
it (lua_isnil(L, -1)) { /* no handler? */
lua_pop(L, 1);
return;

}

lua_pushvalue(L, 1); /* push the parser (self") */
lua_pushstring(L, name); /* push tag name */
lua_call(L, 2, 0); /* call the handler */

¥

231

i — M)A f_StartElement 5 = ANS4: TS parser, FR%E4, Fl—NEMES
Fo XANAIWLE BTN A% i, BN S T 06 SR I bR 28 71 R B A Lua U501

WA BT BRMEIED 30 dn, SRUR T IR FRAS -

: <to method="post" priority="high">

PR I JE R

: { method = "post", priority = "high" }

f_StartElement FISZEL AT -

static void f StartElement (void *ud,
const char *name,
const char **atts) {
Ixp_userdata *xpu = (Ixp_userdata *)ud;
lua_State *L = xpu->L;

lua _pushstring(L, "StartElement™);
lua_gettable(L, 3);
it (lua_isnil(L, -1)) { /* no handler? */
lua_pop(L, 1);
return;

}

lua_pushstring(L, name); /* push tag name */

/* create and fill the attribute table */

lua_newtable(L);
while (*atts) {

lua_pushvalue(L, 1); /* push the parser (self") */
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lua_pushstring(L, *atts++);
lua_pushstring(L, *atts++);
lua_settable(L, -3);

}

lua_call(L, 3, 0); /* call the handler */
}

232

fE b IR 5 f — N ik closes FRATIIC A —ANMENT 2% TG, BAT T Z00RE A AT
FHI R BTG %5, B Expat Z5# 810 callback 3. 041, ZEMERMT 2 G A R b dn Bk

PRV, fRAT AR I AT IX L BRI

static int Ixp_close (lua_State *L) {
Ixp_userdata *xpu;

xpu = (Ixp_userdata *)lualL_checkudata(L, 1, "Expat™);
lualL_argcheck(L, xpu, 1, “expat parser expected™);

/* free (unref) callback table */
lualL_unref(L, LUA REGISTRYINDEX, xpu->tableref);
xpu->tableref = LUA_REFNIL;

/* free Expat parser (if there is one) */

it (Xpu->parser)
XML_ParserFree(xpu->parser);

Xpu->parser = NULL;

return O;

¥

TERBATAE S AR AT S I, 2 Al PRAE'E AL T 301 (consistent) ARSI, 23k
ATRE— A Bk IR AT o B b B 2% I M a8 2 e, FRROC ATIZ AN
Hras 2B TR SEFr b, BATME XA s AR BATIIAT R R 2 A S DT PRAERE—

AT B SR ITAT R BER,  RIERE e 53 B80A S b o o

BeJa—DRATITIE, g AR B S o 3 LHRAT A AT )Xot 52 1 £ 2 451
T (28.3 715 —FEM T % B —A> metatable, 4T I A VAEIX AR N, FIM__index

AR H . XA, BATETZE M8 A RS2

static const struct luaL_reg Ixp meths[] = {
{"'parse", Ixp_parse},
{""close", Ixp_close},
{" _ogc", Ixp_close},
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| {NULL, NULL} | o
‘ }; |
BB TEE AR T XA ARSI F1 OO0 FEAHFIMZE, XANERA—
A RREL, XA BRE I SO — A AR AT s -

static const struct luaL_reg Ixp funcs[] = {
{"'new", Ixp_make_ parser},
{NULL, NULL}

};
4, open BRELLE G metatable, JEilIT  index FBIAIRA L, I EA M T2
I RA®

int luaopen_Ixp (lua_State *L) {

/* create metatable */
luaL_newmetatable(L, "Expat'™);

/* metatable. index = metatable */
lua_pushliteral(L, " index');
lua_pushvalue(L, -2);

lua_rawset(L, -3);

/* register methods */
lualL_openlib (L, NULL, Ixp_meths, 0);

/* register functions (only Ixp.new) */

lualL_openlib (L, "Ixp™, Ixp_funcs, 0);
return 1;
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U MR
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A. L3RI H A5

76 JLHAERT, WATH R &R 2L (terminal), ‘S A1 57 ANSI X3.64 $55) 745
FlbstE GEA—28/A A Ll IBM. DEC. HP il T H ORI EFRE), X Eeshl 745
FIREH B2 uiph] Won (1 A A8AE— L8403, Lhlnehr e fn, FROF, 150, & %%,

Wi PC MImiAT, bk, (HJ2 s i) 2 Wom 7 30 D RGX Se 4 il - 175 17 471
AR . AMITFRHE T B IU i 07 R PRGN —FE 2o A5G . ASR, %
Bl SE M Zea LA M2 05 5, BN AT I L Wi#s DEC-VT100, f#ifk VT100. #£ linux F
SR

echo $TERM

KA E YR &M, i n] LLLE fetc/termcap  BY ¥ fetc/terminfo/ % 31 5 #4 [ 28 i 2k
.,

Windows £ % IR 2 W Dhfg, #2 it win32 API Sk SEIL 6T & 1) DOS
A1 Win95/98, Il i N2k ansi.sys K SCHF L umLAA TR o T IS & HAS Windows i H )
CFF:

WINO95: i ff] ANSI terminal control, config.sys "l A device=ansi.sys
WIN98: i Ff} ANSI terminal control

WINNT: f#H console mode API

WIN2K: 1§ [{] console mode API

Bk, XFTH AT Win2k/XP/2003 [ 7, ASBEAE I 2 L4545

7 fE google L7 ansi.sys, kP2 AHIEH % H .
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