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YA AR, TRMARAL, EFERR, MRS AT, FRSLEIC/ICH+. Java.
C#. VB'; W% —BHf¥Fortran; ZhA3iE 5 T (fPerl. Tcl. Ruby. Forth. Python, LKA
FAHPILua; -oeeee, SFETEE . PRI AL IR EEAN RN PRAE R I L AL ) A AT R
hacker#h i HH R IR AR R IF WG 5, LASRIBE SR, A TRAuNE . M
Jik#— F BrainFuckif =2 Hello World /7, 1 S5 A Gk 44 . -©-

S+ttt [ <ttt S - < OS>+ <SS <L HEHE L A
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tiibH Java S EEERGENZ. Perl EEIKFFETF. CIC+E5E web NH, #Lme T4
ki, wIIHAET .

Lua A< 52 AR BN A, G IR T # A EE C A EKIOMT 55 . 5B CIC++ 4Ly
J&, Lua TINBLESS G S . Lua A5 5242185 ANSI C 15, N2 C guikds ity
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WEMALSE, RETAHE A CIEE. Lua MUUHE, RAMHEASWA.
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i, TN TS L Lua [025) 2 koo

AP IFIEEE, 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 = {
1 |- L
"buxiu", "RIEE K", "zhang3",
"morler™, "lambda', "'sunlight™,
"\n",

M= 5RO -,
"REEE R, "doyle™, "flicker",
A 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 9EIEER, BN TAEIEAESEAT .
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AEAFEAEL TS SCE RG] (convention) LUK HE 28 “Ag A5 FF L #8251
EENE

0.1 /%

H AR 2 Bl 5 A0 e T RGeS e T L 7 AT AR S, it DA 2R 2 (g3 5 e it
AL, 4Rl AR R G KICEIM A, A BT IR SO T B 52 2

1M Lua AT S K E RIS TR, AHRE, Lua {ERH D i A QR fif e G
B, O SEIUXAN R, G HABTE F - FE Lua #O8 THo § rE. (FUE S HARTE S A
A, AU Lua 4’5 A2 9 ke, i B ILAE 5 Ll C/IC++4 5 (M-t AR
R Lua 9 I IhRE

— P4, Lua s B AR 2 ML GEI CICHIEATNTE & o IXFhE & 1 ootk
R THKMEF AL . Lua &N/ N I R IE T, B Lua A80) T C 1S Caids
RGPS, than: PEEE. RZHAELL S 5 =5 AR . Lua #g T C 2H5e ik
XEATS5 . Lua e b mpLElZE C AE T mguls . sh&gM. W, 2 Tl
WIREE. IERCYal, Lua BAA R RUE, H3ITNAFEHE, 817455 B b3 o)
RE S A B2 E I 0

Lua AMUE—F o T RMIET, & —F 58415 (glue language); Lua SCHKF
TN, AT — L O AR R R A IS S — N N . —
THOLE, AAHE G CICH+EFANIE S ME . H Lua 23R4 1A AL &7
SOEHEEOU R, A (BN 5O R HARTERE P IF RO AR Db 1L o K& CPU
N T) () ke s P IR, A9 1 S A RIS 548 o R TSP 7 it P A o o 0 P AR A T A
Z W 5 1 E ] Lua v LARE 7 (R A4k . B TAE N BG5S 40, Lua BB g —
AN DIRESR RIS o Lua AT LSS A0, b n] DLgmB 41T 22 52 A F A Lua B4l
.

Br T Luabb, IHIRZRLARIMATE S, #la: Perl. Tcl. Ruby. Forth. Python.
BRI TE FAE L Lua AEILFMREE, (R N TX SRR Lua R 1

@O WP Rk, Lua M3 AR B, DL TIRZ NS Lua HI/ERSE SUE80E 5 1

TH G Bk A . Lua #5797 e, ar il Lua AAf5Ei C

A, Lua (1R 2 DhEEAR Rl SR kS e . Lua IR 5 55 C/C++. java.

fortran. Smalltalk. Ada, LA HABIES M.

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

Ty SEI— NN o AR SE A R AR (ARG T RS R & 10 B S0
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BUH — KRB T LS T
® BHE. Lua AREIPITHE, GEitRY Lua & H F-FER8R s AT

@ H¥-EFXx. Lua JLFAILLEATE A RNl M 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 iese &Ik, 1
e ANSI (I1S0) C, XEMAE HEARA ANSIE C % i3 el il LAG % JF
{1 Lua.
Lua K&/ 3K RER B TSR, XIFARMHRMR . Lua MR — w2 AT LUl
AEFR BRI EORY R D) RE . B AR Al KRR ARV 2 & B, JF A 346 iR A
WAFE B3 I, DR XN T 2 QO R 20 IC A W TR N A, AN e 4L B8 Vi
o Rk ek BO B A4 s B T VS i RS 8, AR B i

Lua H—AN/DNIBEE . AEZRAGEPAAA] Lua, WHRANRSE, FATA LA
PR e BOX MR . FHBAT I 0 7, AL ] DL E RS SRR A, A fR
BT SRR 0E: Lua BAR/NEY CRIMEIN B4 B rasa e ) JF HAEKE 2> R S8 MR
AT AAS F4E 0 A8 FH A8 (1) Dy B

0.2 Lua &4& A &

Lua I #70  = K28 A Lua IR A BIHABNY B A . o2 Lua 19 % Lua
1 CIREMEHM .

B 2 AMEF Lua iR ANAEN I FE, Ebln CGlLua (3528 5h& M 71 . LuaOrb (i
1] CORBA X%, IXLERMH] Lua-API JE B s& %, BIEEHi2R MY, it FCE Lua inT LA
AR N A EVE S IAT A . B, XN IO A RN AIE Lua S RO E S
Hlt: CGlLua i/ —M&iA Lua 5&—F T Web iE 5.

B AEAMMOIIZATIE S, Lua R, EEAT AL E HiE
ATV NREP o IXFPN T Lua 3= B8 AR AE FEARSZ I, AR P A X DT e fn 2L
B R AN IR . AT LLUXAE A . Lua At SCAS AL ER A P i A\ R .

B SR A FLAE S R, Lua MEREEH . IXEE ARZ A C
EEITR, (B Lua 87 50 R0 5 TAE R .

AR L E =28 . BRSO ER THESHIAS, BoRiES KB EDfE.
BATHR TANFEE S S50, FEH— 2801 1 o Qi ] i e S 1) 8. 3630 40 BE AL i e A
HITE S s Hg i, s AR TR .

B AUE Lua B R 45 ) —tables F e TR SR . A, £
SO % ke, X BRIRATEE 2] Lua FIEER K2 AL,

S A RRRAE . S BRMEFE 3 HUFPEL table P, string . 1/ . OS
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5. Debug %

o —ENH T Lua A1 C 219 APL, XEOANALE C B ST HF RN H AR
Lua ', M JHGHFARSESTH0 Lua ik N3] C/C++H (K08 AT RE 2% b i 0 B %

0.3 Lua %948 % &R

WMRARIAG T 1E S, % TIE L& A1H Lua 2% T 0478, T
WHXAA T S AR, P BEA SRR S AR e A2 G0 ], (HT S
Lua (IAUEESCRY,  http://www.lua.org 7] LAFS 51T 0K P9 245
-- Lua U X, $Rpt 7285 = MR
http://lua-users.org

-— AEREHEIRE, AT
http://www. inf.puc-rio.br/~roberto/book/

TN XS Lua 5.0, WERARIMIARAANR, 315 A B Lua T4l LLBRAS 1A 1 22

=N
Fto

0.4 K a94R15)

<1> PR S, i literal strings™; SFAAHEH 515, e BH
WM EG]S, Har%w_]*.

<2> F5-->R7R A A e RIS 4R

print(10) --> 10

13 + 3 --> 16

<3> FF<-->EREA, BT Lua ki, H this 5 that %A X 5.
this <--> that

05 XTAH

FRUGFT XA /& 1998 4R (P - 2K),  AREE Lua ke /& 3.1; 2000 4F v4.0;
2003 4 v5.0,

IR RIE, XA AR A SRR K, AN RR L T e e d,
KFHEME (upvalues) MR ILMIMRE, —Lem TS, Ll CAPI, Jah-— Loy pl
fnatsk,  Eeln R A EE

AKWIRME, Lua 55 A G IR R M 5e it TARKI . —2iE S
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RARAEAA T IR A B FGER, XIFAERARI . AT ELRE S, A KR/
TN TR TEIRIBAR N 2%, PR A FNTE 12 AT T AR B B 2 U In) 30 ) R V5 2
2 RAEUR g R i 2 A ] 4 FH (K R4 A PRV AZ DA AN R IR R 5, IX KW Lua
e T T S O . A B g, BRGNS SEREAN T, A RAE R N E1GE
BE R ECE A N RIEIZ AT N RIS SR 8. Koo ~, X ekt
B FRIEMER, /R TR S BRI R IE 5 A B (1) — LS TE ZE g s b (250K 3,
M upvalues £ lexical scoping %)% A% & thJo & 22l Bty R A8 I 5 1 & 11, 7Eik 15
HI5EHT I FRR 5L, 9 upvalues JEZE 2 lexical scoping [1—#).

A1 58 Vb AT MIE 5 1284k, AR PO LI AS I 5¢ J5 1 5L A <

<1> Lua 5.0 & — MR R A

<2> EFARFEREO, BT RN HR. AR B R D) i AR
Lua /M4 REEEZ N TH# Lua.

0.6 R4t

TESERA B R, IR2 A4 T AR AR

Luiz Henrique de Figueiredo 1 Waldemar Celes 45 7 AR KK HBh, (AP REML
UF5e 8, Luiz Henrique tB 35 Bt T AP K 8

Noemi Rodriguez, André Carregal, Diego Nehab, UL Gavin Wraith [ 52 J A 5 [ &
Rt TR Z AT B I o

Renato Cerqueira, Carlos Cassino, Tomds Guisasola, Joe Myers F1 Ed Ferguson 542 H
TIRZ EE ML

Alexandre Nakonechnyj 47 5t A 15 (s i AT 3 1 -

Rosane Teles 157 CIP £ (1 HES .

AR AT A
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1= &5

5 At il 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 — DMRME 2% R B 1

-- 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 SCT ARG RIS E n MESRe; AGIESRA A0 n,
SRJAATED n B3

1.1 Chunks

Chunk & —R¥iEH], Lua PATHIR—BER), Hoan—ANSCpelis 28 AR 05
—4THBE—> Chunk,

MBS RIS G ZRNER, AR E—ATH 2N E R 2T
a=1 b=a*2 -- ugly, but valid

—> Chunk AL —AMEA], LU —RAEMM4LS, BnfLUEKEL, Chunk
ATLUR K, 7 Lua FPJLAS MByte [#) Chunk A2 1R 5 LAY

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

TREEN RN 4 (El: "Hello World™) ZEARBEN 142 J5 SERIBEAT, BEAC
PEGERAF T LB A A (Ctrl-D in Unix, Ctrl-Z in DOS/Windows), ¢ ] OS &
%) os.exit() sk Ft i LUE H .

EARHRAT, Lua @& ER—MT41E—> Chunk, {HUIR Lua —fT AR5
HE(1) Chunk I8, 2555 R 4k 2 m A\ B RIS 21— A58 31 Chunk 7E Lua 55587 I, 2R
AFPERFF (—BE>>) .

A LU I E S8 Lua $34T— &7 Chunk. 6. BGE — A0t a WA RN ER)
x=1; 75— A b fiEH] print(x)
prompt> lua -la -1b
A E A Chunk WAGIZ4T a RJGIEAT b (JERE: -1 TS require, 4
TEFRE I H s MR, RIS S dcA ey, B4 i AR IEMis T, &
PHAE 8.1 14N EVELN 13118 the require function)

- EIER Lua 2474872 Chunk Ja ik N3 HAR K,

prompt> lua -i -la -1b

FAE—A> Chunk WHEIZAT a R 5181T b, $5e)o B A BRI
P ANEREAMER Chunk 77 20218 ] dofile %, dofile p&EINZE SO AT & AR
WH— AN

-— File "libl.lua"

function norm (X, Yy)
local n2 = X2 + 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 71 dofile 7EIHIAEE MK Lua AN ZARTT .
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12 2AXE

R EAT LR, 45— 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 R ni
b = nil

print(b) —-> nil

XA R b U BB A A A B, A S N ATE T nil 1Y,
XA EATAE

1.3 #EHE

PRRAF: FBk(letter) sl FRIZITT L7 RE. NIk, B o e AN EAE AT &)
L MKE FRHAARRET, PN Lua ER B PR AR . Lua 1, letter )5 SO MO
AHIATLI o

RE T LUNTAF 0 Lua IR 7 ANBE RS IRAT .

and break do else elseif
end false for function if

in local nil not or
repeat return then true until
while

WA Lua 2 KNS UK.
TR BATVERE -
AR ~[[ -]
--[L

print(10) -- no action (comment)

--11

1.4 4454775 X

lua [options] [script [args]]
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-e: HIEK AT B A Lua

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

-i: HEASTH AR

_PROMPT W B AR AR A AR M5 s 1

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

lua>
Lua ST iERE, 7EI81TS 502 0l, Lua 2 BB H LUAINIT (1, i
EAAEI HAE A @filename, Lua R N#HRE 1T AERASBAAAEMHEAZ@IT L, Lua
e filename 24 Lua ARRESCAF I Hag AT M. RIAXAMREME, AT DodE AL, RGN
WEAA AL AT LUInEt, Bodnfimegis, € XHCmmE, B =
fiir 44 PR o

4 )R AL 5 arg AE18 Lua (24T S 4.
prompt> lua script a b c

FEIEATLART, Lua (8P 2 8iit arg K. AR50 0, WAKIZEN 1 T4
B BT 2 HON-1 T iR b .

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

arg[-3] = "lua"

arg[-2] = "-e"

arg[-1] = “sin=math.sin"

arg[0] = "'script”

arg[1l] = "a"

arg[2] = "b"
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~

F2F RXAfA

Lua fesh &R MTE 5, AR B AR TR 5 Yo Lua "PAT 8 ANJEAZEA 5311 24« nil \boolean
number. string. userdata. function. thread 1 table. p&%5 type nJ DAINIRZE a2 A% 5 uk & {5
A,

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

AR AT TUE LA, AR AR AT e & AT — AR 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, JRATATEVER] function [ HARME —REAER] (EZ 0/ E S
HANED e LT A A AR R T R 2 s R TL , SR AT, (E ik
W50 F AT LA SRAE AL, LAt il
2.1 Nil

Lua SRR IR, AU AN nils 4 R i S BB AT 2R A K il
YA A 4 il AT DU 2 B
2.2 Booleans

PSR false A1 true. (HENETR Lua "HITAT IELAR AT LA 26 1F o AEFEHISTH 1 4%
PErpBR T false A1 nil Jyfi, HABEASN I, Bl Lua 04 0 A1 B A2 31
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2.3 Numbers

FORYHL, Lua PR REEL. A M RIE L CPU da BV AU LS . Far
A, SR BB LA 42 (BRAESCT KT 100,000,000,000,0000. Lua
1) numbers RJ DAABATAr[ K B HOA RO R 22 o R 0T DAZE S 26 Lua 1) A% 45 FH A i 10
B FURG FE T S A numbers, 5 L8P S B AS SCRFE SRS L X AR 2 R
AR, BARMNEOIES % Lua KATRRITHTEA UL . AL TE 5280, B H &
RANY - 511873 7 (5615 LBl Vit £ O G o =4 0 7 e
4 0.4 4_.57e-3 0.3el12 5e+20

2.4 Strings

TR A 0 lua 3t 8 A7 775, BT LAy 4 d il DA S AR B 74, G 0.
TR R ] A AT R BB AE a5 B e Lua P A s AN T LME P
PRI EAEE AT A A R B 4 R, R

a = '"'one string”

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

print(b) --> another string

string FIHLABXS S —H4F, Lua AT NAEBERRE R, —A string ] LR & —A
FRH AT DS — A1, Lua i DLEZE ALK A4 R, 1AM [ string 7E Lua H 2 1R % L
(o AT LU B 5] 45 B W5 |5 R 745 o

a

"a line"

b = "another line"

N T RFEGE s Il BRARIRP G SR ER DL X743 S g5 1
T LI T LU % SCRASR R o Lua RS U814

\a bell

\b back space -- J5I1E
\f form feed -- #nt
\n newline -— AT
\r carriage return -- [H%E
\t horizontal tab -- &
\v vertical tab

\\ backslash - "\"
\" double quote - W55
\" single quote -- 5y
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\[ left square bracket -- Adh s

\] right square bracket -- A¥ET

By

> 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: "\-

B A LLAE A5 F g F\ddd (ddd 2 =47 k) 7 AR TR
"alo\n123\""F11"\9710\10\04923" J& 4H [7] {1 »

P PAE L. IR P4 e XM A7 sl L& 2470, WTRURE HAZ
fFRER SR A, JUERER — DN PR R AT AT 2 i F 3 2 e SXRIE 3CH 745 s R B 5
—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 £x H3H7E string 1 numbers 2 [8] [ B BT A, Y AN AE
FHSEARBEAVELRFI,  string sk 2 1 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 1MAER BT, 20880744 % string..
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print(10 .. 20) --> 1020
AE Lua FOR AT HERAT, e AN TR IS LN, AN 2R R DAB L AR

EFRPRAEC O LA B, (ERE AR, 8 10 == "10"X P Lh R ki
%Bﬂz% (1o WA TEFEL 0K string 4% e T LAAE ] 544 tonumber(), 415 string A/ IE
B % e e 9] nil

line = 1o.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
S, AT LA T tostring ()45 57 e Bl 45 o, XM — AT AL
print(tostring(10) == "10") --> true
print(10 .. " == "10") --> true

2.5 Functions

RO S — I ORI AR AT R, R eR ErT AR A AR st v, W] DU A e 4L
MZH, WA DA B IR AME . SXAMREESS T SRR ARG — AP DL
8 SCRREOE BT D REBE A T I G is AT AN ] SEARAD 1)t 22 A8 A7 T3 1 st e 4K
IEAMXARFPELE Lua SEELT o Gl T2 (R 16 e hd) .

Lua o] DL lua B0 C SEBLM R, Lua BT bedEE A ] C SEE . FrifEE(
§ string /2. table £, 1/0 £, OS J&. FAFE. debug %,

2.6 Userdata and Threads

userdata 1] LUK C 204 /7 A7E Lua 2% 1, userdata 75 Lua H [ 1 TCAECRTAH %6 Lok
B TE SLIEEAE . userdata FHSRAGIA N HFR P oE EH C B E G 1B A, 4
. FHFRVE 11O PR fhR SO/ . N IAE C AP Z AT IRA TR A1 .

LE STV P R A 1 i, FRATIA R ERRE .
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% 3F REX

Lua HIRIE A P H R PSR, AR, oM ousfRr. .
] LU ARL S pR H0E MR i .

3.1 FAREFH
STCENAT: +-% I (TR
CTCESRE - (5
BOHE S A AR S

3.2 X RAIBHAF

< > <= >= == ~=
IX LR AVERTIR [F] 45 UL false B true; ==RI~=LLBAME, R AMEZRTUAH,
Lua IHPEASHE; nil HFE CAESE. Lua 5] ELES tables. userdata. functions.
WE A B0 B P KR [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 b FIAL G BT RANEAT, IR T B 4 AR 3E 4T, (E 2 7RI
JPRCH T A Hh PR 855

Y LA AN ) 2 B PR PR I i R e o«

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

N T RERABINEUR, R U AR T4 8, Lua fldl, . 2.<"15"

3.3 FHEHAF

and or not
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WHIEF NN false F1 nil 2R (false), HAb I, 02 true.
and F1 or [f1ia 545 AL true 1 false, 12 A1E I ANV E S 06 .

a and b -- ¥ ak false, Nkl a, fFNR[E b
aor b -- Wik a’y true, WEF a, HWEEFE b
IR

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 O false B nil W45 x TR UA(E v

X = X Oor v

T

iT not x then
X =V
end

and IIPLIEZLE or .

C it 5 P =Jcia AT

a?b:c

£ Lua Ha] DUXAE S

(a and b) or c

not f) 45 HR [A| false B true

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

3.4 HHEFA

-

TR ER, WUIREAEECH U Lua KU TR E
Copyright ® 2005, Roberto lerusalimschy & www.luachina.net
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print(""Hello ™ .. "World') --> Hello World
print(0 .. 1) --> 01
3.5 AR
M B R Y -
not - (unary)
* /
+ -
< > <= >= ==
and
or

B T AL AN (0 = eis ST HOE 2 IR 1 o

a+i < b/2+1
5+x"2*8
a<yandy<=z
-X"2

XNyNz

<—->

<-->

<-=>

<-->

<=-=>

(a+i) < ((b/72)+1)
5+((x"2)*8)

(@ <y)and (y <= 2)
-(x"2)

XN(y"z)

3.6 &AMt

15

P A2 QR A A R A . R Lua ReAT IO DD RE SR I 2R VG o e ] B (R
B, ADREIE Dk W RLE YA A

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

print(days[4])

--> Wednesday

ey o 5 n] LLAE AR AT ik S an ke -

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

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

a = {x=0, y=0}

<-->

a = {}; a-x=0; a.y=0

Copyright ® 2005, Roberto lerusalimschy & www.luachina.net
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A7 12 table, RATARRT LA Ferh s et MR AEFI I, i
HADE WL 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"

BRI IR G 2, Lua e IS8 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 IERCEER . I TH AR 4T BB 11 N 75
I = list

whille 1 do

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

FETF] e it b Kb T LU 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 TT DA A 3 e R R R R 2% e 4
print(polyline[2]-x) --> -10

TP R I o YT A T AORAT R, FERIRANBEAEH U S IR G — AR
JUE, TATHRR GGG MR NI R e s 3 AT
[expression] &7~ [ R K B AT iR A 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 AR 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 MARA 0 THGR, 15 AR 2 A FEANBEARL I -
FER I PR BRI do i 1A TR, T DA (S LU (K9

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

17

FERIE A BRI AT IE S ) mTBU S O AR, i R 705 R

RIS R TG .

{x=10, y=45; "one", "two", "three'}
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% 4F AARER,

Lua f& C Al PASCAL JL-F-ZF5 i fa itk geitt) . WETER). S H S fiEf . Ko
A, AW R AR G 2 A IR R R

4.1 K415 9)

Mt 1 2 A — A7 i ()R LSO 3k P e B A () g v o
a = "hello" .. "world"”
t.-n =t.n + 1

Lua 7] LS 2 A8 & [F I RAE, R R FRAES RSN ICEHE S 0T, WEE
AL A S RIS, A i AR &
a, b = 10, 2*x <-=> a=10; b=2*x

PR TE f) Lua 2 S5 oA T BT IR AR A PR T IR B AT, i ABRATT W LA
BEAT A H AR RN :

X, Y=Y, X -- swap "x" for "y-©

a[i], a[jl = apjl. alil -- swap "a[i]" for "a[i]"
AR AN BCRE AN AR — 800, Lua 2 — FL LV AN SO SERIR I LT S -
a. LEM > EHME AN AL nil

b. ZEM < HRME EZN e

Bl

a, b, c=0, 1

print(a,b,c) --=>0 1 nil

a, b = a+l, b+l, b+2 -- value of b+2 is ignored
print(a,b) -—>1 2

a, b, c=0

print(a,b,c) --> 0 nil nil

G A AN LR R T DG, TR T S 22 A AR AR L AR IR
XA B A
a, b, c=0, 0, 0
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print(a,b,c) -->0 0 O
ZAEME LW HIR A AR i, mlORE bR 230 T % [P 25 A0
a, b = QO

FOIRIAIPIAME, 25— Mikgr a, 5K b.

4.2 BT 5K (block)

{1 local filfdt—AN e e i, 54 R smANE, JaiAs i HAE w7 B (1 A CRE B
WA RIS Fa—MEGIgian, —AEuk, 5065 —> chunk (&4 7 B 1)
AN AR SR HD .

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)

VR, WORAEAS TR N T 5] T T RS R TR 45 L, R 85 A1) local i=1
A ANSERE chunk, 7EAS BRI F AT SEXfUJE, Lua #5TF4h AN chunk, 3XpE
AU TR T AGE . 1T LUK X B E do.end CHIAT cle++ L)
e,

A% BEII AL R AR B, AT AN Ak

1. JE Gty 4 4h %

2. Uy ] Jaj FS A% e R b 4 A i B AR

B4y block ¥ — AW FFR: do.end PIIFIAro M RAR S LT 45l sy 3 A ik
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A FH 9 R ) I A AR A 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 o fid, Al fE 0 2
if i5A), A7 =M

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 M elseif

else
else-part

end;

while #%J:

while condition do
statements;
end;

repeat-until &1
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repeat
statements;
until conditions;

for 1EAJA M RIR:
$—, HUE for a3

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 IS, BRIA step=1
AL BT
1 =R RSPk, IF B eI 4G

for 1=1,f(x) do

print(i)
end

for 1=10,1,-1 do

print(i)
end

AT T R SAEEIA TR T K
2. PRI var A2 R A & F Bl A B, T H AR IR AT K.

for i=1,10 do

print(i)
end

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

WER TG BRI AR B, 5 SRR 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*ﬁgﬁﬁﬁﬁﬁiﬁﬁ,%ﬁﬁ%%%%ﬁﬂﬁﬂWOW%gﬁﬁﬁ_
IR, ] break &,

%:’ Tiﬂ for ﬂﬁf’ﬁ'
T 228 Wk — Mg

-— print all values of array "a“

for i,v in ipairs(a) do print(v) end
a2 for i [y IE AT bR R 1] ) A — ML
&AM key 4] 5

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

Ju 2 for FIEAE for 43P KA ] :

1. A R Ry A

2. ANEAEKIEHIA R NE

HE AT, BoEf R

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

"Thursday', "Friday", 'Saturday'}
DUAE AT XTI (0 44 7 e SR S0 U — 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 5 T

X = "Tuesday"
print(revDays[x]) --> 3
TAIATTET- T, W LL Az ) 3%
revDays = {}

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

WERARKINERY for AT LA A T (1 21T JA T 4Rk 2

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



Programming in Lua 23

4.4 break #= return & 4)

break i) F KB H 4 HTHE3R (for. repeat. while). ZEAEFRAMBA AT LA o

return FSR MR EOR [IE5 8, 24— R ARG RN, g5 R BRI return.
G ea B2 pascal (K3 FE (procedure))

Lua #VAZER break Al return HAEHILAE block &8 —#) (gl /&id: 114 chunk
Mt Ja—h), BREAE end Z 7, B0 else §i, = until §i), H#i4n0:
local i =1
while a[i] do

if a[i] == v then break end

i=1+1

end
Ay T ek g HoAth B 752246 block [ H [R14F F return 5834 break, A LLE I
4% A do..end e =23

function foo O
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% K

PRECAT PR R s 158 IR € IS5, IXRIG O T s B o0 R TE A 2.0 500
R IAME, IR DL B eR R R RO IR TR U
ik

function func_name (arguments-list)

statements-list;

end;
P AR, RS EINER 7S, il ()2 B2 R E0R A .

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

SRR AL, B A SEOF HIXA S B0 A s R
(S LIRS/

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 34 7 1 16k % 07 CR F pR B0y, Lean o:foo(x) 55 0.foo(o, X)J& %5411,
Je TR T S5 VRGN A 21 10 ) R N 2

Lua ff ¥ ea %, BERTZ Lua 51, L n] DUR HARTE S90S 11, X T Lua 217 5L,
FAA 208 55 S B o B TR A FF

Lua BRECELE SR Z 1 ULHC 5B TE )R, 2 R34 208, /D38 23 H nil #h A2 .

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 %$iRuE14

25

Lua B 80n] LUR [P AN 45 548, Hetn string.find, G [FIUCHD 5 “ TFAA RIS i) R bR

CUTRASAAAE VLR 3R R nil) o

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

Lua eRECH, 76 return J5 41 ELR [P E S R BI TR 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 A 48 R E0k B 0 A DA R IR, 244 D A i s i P e 00

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

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 RE G R B, AT B R LR G O

LS KRR B (BB R AR U TR

DRI ZAME, ALAN il B L.
2. HAbAEOL R, PAECH A AGRIFIEE —AME CIERBAT IR FHE ) 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
55 REOH AR D B S o R, A AR A
print(foo0()) -—>
print(fool()) --> a
print(foo2()) --> a
print(foo2(), 1) -->a 1
print(foo2() .. "x') --> ax
W=, RO AR A R E P AR I, AN AR N AT [
a = {foo0(} --a={} (an empty table)
a = {fool(Q} -- a = {"a"}
a = {foo2(O} --a={"a", "b"}

a = {foo0(), foo2(), 4} -- a[l] = nil, a[2] = "a", a[3] = 4
74k, return fOIXFIER, R )RR HIE

function foo (i)
if i == 0 then return foo0()
elseif i == 1 then return fool()
elseif 1 == 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 - f Aot O i [ — A
print((foo0())) --> nil
print((fool())) --> a
print((foo2())) --> a

> return 1 B RS B4R 3R [ 5 R 3 B0R [Pl —ME
PR A2 R [ RO IR R 2 unpack, #6532 N DA S8 IR IR ALI T AT o0
%o unpack R SCHIE AL HIALE], 7 C i 5 o nl LU F ek 5H BT FH T 42 1) pR
LA BSOS e, (HANBEPIE I T AR . 7E Lua P RARAS R Y A2 2 8 ]
AR R U T XK
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f(unpack(a))
unpack & [9] a FrE T =N fOIIZ5
f = string.find

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

TitsE (I unpack pRECEH] C i & SEHL, 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 T & R4

27

Lua pRECRT DL PR H IS4, M C il 5 R UAE R B S L = (LD
R WS A Lua KBS H00AE D arg 1R+, B TS84, arg

KA ANk n RoRSEIA
B, FATATLAES print pR%5:

printResult =

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

end
printResult = printResult .. "\n"
end

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

A IEBATIT REF 2 LA 2 S 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}

9(3, 4, 5, 8) a=3, b=4, arg={5, 8; n=2}
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W BT TR, Lua 25 B R) 58 2 AL 45 R SOV 2 250 R T SE 2 T8AE arg K

AN BARIE 7, R IRAT AR string.find 3R [PIREE —AME . — AN 7R &
i FIWE 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 I 5 0 R B T AR S R AR 3 45 53 A ) & SO R DU P AT £
unpack(arg)iZ il arg ZFTH KA S5, Lua $24E T ScA ks AL & % string.format
(CGRALL C 15 14 sprintf p8£0):
function fwrite(fmt, ...)
return 1o.write(string.format(fmt, unpack(arg)))

end

XA TR SO KAIERAE RS B AR L5004 R AL

5.3 @ Ak

Lua )P ESEOE AL BEARSKH, N SES P Rk it 2. A g4
TIRESEULRA N, Leln rename pEUTIRE — NSO E A 4, A IR A TERATICA
H AT A S EUY T

-- invalid code

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

FHBXBACERICRIN, Lua R LUE IR DT AT (RS H080E &, R gk
Ry SOk S X BE A ARRS 1 D . PROh Lua ik SCRe s B0 HT IR S 2] LU
I IE -

rename{old=""temp.lua', new="templ.lua"}
FRE XA REEFA 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 S Bt 34 77 AR T8 o Bl GUI b G i
EARI R BCE IR Z ZHOF LR ZHUe vk iy, ] BURL R i p 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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6% Hi ik

Lua " (1) e B A7 AT T3 AL (lexical scoping) [K55—254 (first-class values ).

PR AHTR: AE Lua PRRECHILAE CBUE. AR R, RO IR
s, AT AR, W DR B 28, B nT DUE A B A IR B

WVAE SR BB BT LY ) A A R ET AR . X RePESS Lua St TR
NINE DY

Lua 125G T eR RS GOk ABRAR (1) 22 s B v I 45, BRI, U332
% (Lot print),  SERR F2& U AR KB R, GRS R E AR B
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 B BORAE, ARSI LGRS T, Lua P RATIE W IXHEE:
function foo (X) return 2*x end

Xk B Lua VIR G], 1 T2 A R 2

foo = function (x) return 2*x end

PRAE XSEBr e —AMRETE R, R function (AR SRS — M. FAT AT
H function (x) ... end K& AN eRECFE H {3008 AR FE.

table bRt FELR AL — NP RS, B2 AN RAEAMASHOT LA PRt #. X
A ERECL BRI R AN R CFAF R B B TP B AT . Lua A
JE RN B 2 iR S HOK N L IX B LM TR, R — NP R B E N S5 (R
CH+MBREON 50, HE 7 AR Z AT JCEAE AN SEL, IF BRI (1 RN 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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T SEFRATTAEGE 1 K 1 name SHE -

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

DASLAD bR 504 S S50 e EAE Lua R RRAE =i ek 2 Chigher-order function), i1 L
MY sorte 7€ Lua ", =2 RS I8 s A0 X, BRI “AEA S A

MVES—KH (first-class value) AbFRI .
TS AN K R B ) 1

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

AR T IEFA ST, PR 5 U R AR P 28 5 2 R R Hh ) sl > — 380

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

HeAE b BN BRI

LAY, PEHIRF, ZOLHRA
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ASH PR MO P e Lua ST R S AL SeRE, B WA
IHFETT 4

6.1 H &

AR BN R Ty A R EOE SO, PRSI R R T LA i) 05 ) o 5D JR3 7
Ak, XL FRATRRA A E S BRI ERARE2E, FEIFARaL, 85 E A
EH R TE S B DN IhRE R KIS, IR S SRS R

N AT BOEAT AR AR BTSSR R SUR I R 5
DUAE AR 2 (KRG ey RIS 2 A AT HER? vl DO FEAiL -

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)

TEE QI > s B LI D) fE -
function sortbygrade (names, grades)
table_sort(names, function (nl, n2)
return grades[nl] > grades[n2] -— compare the grades

end)
end

1l o AL 55 7E sortbygrade BRI sort HH (1) B 44 BR Z00T AT ) sortbygrade #1251
grades, fEFE4 KA S grades AN E4 R AR BB A S JRAL &, FRAIFRAVESMIIN R AR
& (external local variable) ©%# upvalue. Cupvalue &% BT 4825, SRIMAE Lua FABIKIAE
CEAT T SRR U, AT il LE2 external local variable %) .

A NI

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

B 44 e 43U upvalue | ARAEAIITHE, S FRATTIH FH RS 44 eR B I | D288 T 1E
FHVEFE, PRI | %0 newCounter ELZ83R [FI T o #RTAT Lua FH P () AR IE A Ab B T
TXPPRE O o 7 LR UL, P2 — N e LU E 1 upvalues s W AR FRATTF X A newCounter,
BRI ASBN R AR & B, RIS 3 T MERER A & i B .
c2 = newCounter()
print(c2()) -->1
print(cl()) --> 3
print(c2()) --> 2

¢l c2 EENLAER AR L, (AAEHIAER AN RERA R AN R SE] B A AN [
fRIPAI .

TR ERF, AT A IR KL, REOOE ARSI, S ik,
FEA FEURE NGO N FA DS T AT bR TR P o

VAR BN SCEREE b SR A ARAT R ) Dy B, i i B ATT I B 1Ry mT LA Sy 5 2 ek £ Csort)
(IS5 A R B 1 B30 (newCounter) o X — LM #F FATT AT EAZE Lua [f ek £t 7t
PG AL GAEEA . AT IAE R e b, HIndE GUI A5 R 28—
%1 button, {HH] 74T button IR p& AR T, AT REAN R R4 e 4 I 22 40 3
HAESSA R BACKYE, — A T2Ef v S 5 2 10 MR L, BRI Y —
ANECE, AT RS T T R R R A AT
function digitButton (digit)

return Button{ Ulabel = digit,

action = function ()
add_to_display(digit)
end

}

end

AT BAMEE Button & — /MR A BHZEL N TR,  label & IZH Ibr%,
action &3 EH A4 W FH 1R R 9 B8 45 o (SRR b2 —AN AL, BRI At s in) upvalue digit)
digitButton 58l 551k Ml f5, JRdiAs & digit B Y EE L 1903 oR K75 AR w] LA FH O HonT
LA ) J=y #5742 e digit.

HALTESE AR b N SO R AR IR I . DR Ay o 5 A 7 (1) A 1 PN AT
AT AR 7 (8 1 e B e e 83 VR T B LA MR A — AN B 1 SE BN AT LR
E SCRRE R n] LU i S sin A 352 — AN BE RO A 2 I EEAE ) S84
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
AR HE SR RRAS A N R AR N, D5 1) sin - ME— 7 R 0 07 AR 1 bR

AR R FRAT AT LG — A2 R WIS (W RRAE VDR, B java HLIVDAE —#E),
BEAVEAT —BAMEAERAUS CHan A8 4T M4 IR 5% L3RRI D I 22 43R5
ST LMY, LA T DA P B HE S S o ) open BRECK B IFR T T S04
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 HK

Lua HeR#n] DL 2 R BT UAE A /iR &, RAIESE D) 261 R
1 table (P48, R85> Lua ki 22 Ad FH X R LI SR LI LE 4 io.read . math.sin) . X
TEOUR, 0 R pR BN KA
1. R REURAE i
Lib = {}
Lib.foo
Lib.goo

2. A AR I R £

function (X,y) return x + y end
function (X,y) return x - y end
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Lib = {
foo = function (x,y) return x + y end,
goo = function (X,y) return x - y end
}
3. Lua &4t 5 — ik
Lib = {}

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

end

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

end

AR R B ARAFAE DR AN, FRAE] AN RER R, Bt 2 B
WG SRR AL B FEAE VI A AR X SRR P2 AR HAT K : A Lua 38 chunk
AR AL, A chunk PRI LU ]R8 e B CIUAXAE chunk Y RT LD, dalidoe S ORIIE T

A A 0 A R 50T DAY P G RR B T T 75 W) ) 8 e S A R g 1K

1. Uil
local ¥ = function (...)
end
local g = function (...)
f() -- external local “f" is visible here
end
2. A=

local function ¥ (...)

end

A R R IR A P W 3 1= 8 e ) 5 1

local fact = function (n)
ifn== then
return 1
else
return n*fact(n-1) -- buggy
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‘ end |
‘ end |
BT R 7 3P EL Lua 4 R IN B E) fact(n-1) I A A1 it 2 R B B8 K fact, Lua &7
BRI AT IREN) 4 J5) R fact Sl 1R I RERAT 16 200 2 5 S0 45 DA i S 74

local fact

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

IXFEAE fact WA fact(n-1) U /2 ANRESRBOR AL, 18471 fact #tn] DASRIUERK
HT

B Lua 378 1A (A AL AG ) DAAE B3 V1 oA 250 SO P Rk s 2CARmT L

A58 SCAF LA U538 b 50 225 7 W R i g AT A

local f, g -- “forward®™ declarations

function g O
fO ...

end

function ¥ O
g0 ---

end

6.3 E# 49 &K (Proper Tail Calls)

Lua /R T 55— AN R IR 2 v DUERA 9 Ab 38 R H - (proper tail recursion, —
L RTE “ Rk, BEARIEARW KBS S

eI e — M RAIE e £ 45 R 1 goto AT, ek Biun o — N aiE 2 A 7 4h— e
HOny, FATRRIZFH P . a0
function F(X)

return g(x)
end
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g MR .

Bl AL g A AN AT T, XA AL MR T R g SRR AT
SHRIBIBE A £ BTLVR IR R R P AN S A A P DR B DG T A AT R —
e PR LG T Lua AR 25 R R X Ry M 70 A B2 T F P AN A ke, TR TRRIX Bl i
B CFRRER R

1 R U AN A P AR =S 18], A R T RT3 V1 AR 2 T G BRIy 4 4 T
AN n (AN B B H

function foo (n)
if n > 0 then return foo(n - 1) end

end
TR DA SR
— LG 5 R O P AR R 25 S A A S A S TR . Le -

function f (X)
g(x)

return

end

FmXA TR AR g . ASANESE g MR IEHME, BTUAAERIRAL FIREK
N HEDLAN B ANE R

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 H 254 return g(...)ixX Rl A2 R U . (HE g Bl g IS0 T LS S 4%
ik, BOA Lua SAEP 2 Ak Sl R mqs . B0 1 T fre 3 FH 2 2 1 -

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

AT LR R ) FH BEAR B Ff goto,  FEIRASHL A 4 A2 40 2 1 FH 2 A TR o IRZSHIL
PR SR B D AR R MRS, BUBIRES H 2L goto(or call)—MEFE e K. FRA117%
JE AR EERAE BT REHIRZ A, BN A RN, D
AN MREBNNTT 0], AR TT 0] A7 AE BRI BIE %77 [0 6f R 18], 15 DR P 4T BV 3545 B
FIbR: ATTAR R s ) 2L H 1.

AR E R M RPRAS L, RS AT I s Tl e IRES o ATAT LORHREAS b 1]
A RRECEIA R B, FATE T RTINS P B sh 2 5 4h— Al —A
DU 3 ) (1) 1K = ARG AR
function rooml ()

local move = io.read()

if move == "south"™ then
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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

BATT LA roomL() FF 4R IX AR -

WERBATIERM R, RS Mk, 2R3 )E e 3 8
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EIEAR YRR AT A BRI R A, DO BRI R R T 2 1> goto S AEEOE
ARG s ER
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F71F ERELHzA for

FEIX T AT AVEE for HIEARAR, AT ADMRHRFEARIT IR, RIFHA]
2 2 Wl LA IV for (K98 K2 Ak 55 H B8 A K ik AR A

7.1 #REE5H @

AR — P SCRFFR BN R AL G5, BT LAl DS & R — AN o3 . 7E Lua h3kAT]
A R BORFIIRIEAES, BRI HNZ R EOR IR RS AN In R

IEACES T AR B O A PRSI — oDl R IR, sl A Ath i i ok
H T8 R LRI . PSR BRI AT LIRS S XA S5 AT P —
AN EBRRE, BT LS R] AN B 2 AN SN R SR A R AR o AR AL ) B i
S5 1K LG IR oy AR A ORAEARAT T IRE CIRESD o AR A R ZE Al — > P i 0 g L A
eI R v N ) R O B N R NS A R R T e AP Y C K TN S RIS g b
I B RO,

AR T, AT A list B — MR RIS, L ipairs() AN A )2 34T
SEHL AN IEAR AR IR [P T R A A2 R 5 N Ax:
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 list_iter SN, B A2 B — BT A AR A ).
ML ORAE N B R FR AL S (t,n), DAISEARR R AR [F] list HH R A Iuafi, = list ik
AAEIS, 3R] nil AT LAE while 15 ) oA HTX AN 240 -

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
AT IX AN IEACE AR 2 5y H T for 15 4)
t = {10, 20, 30}

for element in list iter(t) do
print(element)

end
JuE for IEACHEERALFE T A ()30 (bookkeeping): TSGR FHIBAR T s Bl B
IEARRREL, DIFRATAN TR ZE iter B fE; ARG AERE—ANFI IR AR FHIEARAS s Bl ik
AEFR P nil BEHEE R OF ARG 256 for BEIEATTE 2 04145,

MR METE s R FRATE AR AR ) — AN SO R BT TR
B, O TSEILE K, BATFHEREHEAME: ST e ST idmas &, AP
AR AR B line. pos (R AFIX 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

IEACRR B AR A T string.find eR4L,  string.find 76 4 AT MU ETA BT 4R
FRUCHC () P, A9 TR Ay B3] A AR 3 vow+ IR ()5 SR A 4k B — AN 3], IR RR
BOEHT Y HIALE pos N HLIE SIS — /M E, I HIR[FIXAN L4 Cstring.sub B line
RN B S EZ T D R s BB M — AT H R REH
line HJisZIR M) nil £5 3,

SO IEAR R AT e A, (AT TR 2R Y -

for word in allwords() do
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‘ print(word)
‘end

WHEOLN, IEACRBHAES HH . EARKNHE, —H Lua WEATEACS
AL WEASRM T R, REN, A s TS IR

7.2 56 for #94& 3L

BT FAT A B IEACAS A — MR BRI H E0d N, K2
XA EAT A )8, B AnAE allwords AR G — AN AL AR LS A4S SOf:
KUUMALIE, RIMAEALENE 0T U A A RE R . FEX LTI T FRATAT
DU I for A S RARAFIEACHPIRAS o

BT FA A BIAEE AR R P yatE for 76 H SR ORAF B, SEbr BERAF =1
fH: ERREL IREW =, B R i,
Ja Pk for I SCEEQTR
for <var-list> in <exp-list> do

<body>
end

<var-list> £ LA — PN EEZ AL 5 AR B A4 813K, <exp-list>& DL ERENE 5 73
Far ik Rk, WEEILT exp-list G —AME: ERLT) MiEA.
for k, v in pairs(t) do

print(k, v)
end
ARG, Kk, v ARSI pair(t) h KIAA K.

AR Z IGO0 PR EYIFR M A&,
for line in io.lines() do
io.write(line, "\n")

end
BAIRA RS R PR R AR, A nil IPEFRES .
T HBRAVE A uE for [PATIEFE:
B, WG, HE in RIS UNME, R VAR BE I for 1) =AME:
AR R R R 520 FF, WRER AR )85 RN EA L =
M A nil #bE, 2 1 20K

5, RIS BRI S S EOR AR GER: 0T for g5kkil,
RS H B AL, AAAERT UG I SR B R AR 3 4 R AR R B .
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B RIS BOR P RE IR 2 AL 81K

U, A SRR A S —AMECR nil PRI, PTG FR A
PN R 1 2 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
IR FATHIE AR EOE f, REHEL s, HHIREIVIIAEE a0, IBAFHIAZ
fEIR: al=f(s,a0). a2=f(s,al). -+ ,» H2 ai=nil.

7.3 RRENERS

TORZS AT AR AR BAEATIRGS IR, DRIAEIRIA o A Ta) AR IR 2
IEAC SR o O P R AE PRSI AT

B ARG IBARREFR R I AR CIRZE R BRI R A S8R
N TERES B AR HA X PIAME T DRI AN 05 e X IR A B A RS 1) it
R g SR 5 A2 ipairs, ALl D B AL RE— A IEER

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

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

end

AR R FE B3t 7 (1) (PR R A SO IR T ) FES TR S M x
(AL &), ipairs FIEACRREHR f 5, FRATAE Lua Hnl DUXFESEIR:
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 YA ipairs(a) FFAATRERIN, ABBRHCANME: AR KL iter, RAH B av $0H)
B EHUHE 0; 285 Lua A H iter(a,0)i [H] 1,a[1] (FRAE a[1]=nil); 25 — X iEAC I H iter(a,1)
&z[A 2,a[2]---+ HEH—E nil TR,
Lua ZEH S pairs A& — AN next SR 46 7%
function pairs (t)

return next, t, nil

end
BT LLANME ] ipairs B next

for k, v in next, t do

end

o4t exp-list 3R 0145 A3 =4, FrLd Lua 3REC next. t. nil; 102
134 pairs I 3REL

2 RENEKRB

RZAGOLT, BT ERAE ZARSE B A S B R RRSE SRR, &
AT LR TV FH P, A RO R 2 K DA PR 5 B34 2] table N, #F table
VERIEARER PR &, PRSI0 R W LUK A 145 S AF L table 1, JIT LUIE AR
FOl AT EE NS

N HFRATES allwords iEACE, 3X— IR FRATTAS IS AL FH P A 1y A2 A5 H 5 A3 P NSk Cline,
pos) [1] table.

TFURIEAR ) PR BORAR AT ERL IR, Ath D6 250 (M2 bR BRI AT e IR

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 PR 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 E TR IS A ES, POV IR i for SRORAPIRAS, A
i EAE ZAE TR A s WERABE ISR RIS SE B, WS TTREME I AL IS
T REANEAE ] table XA, RO QIR A WRIAAH ZLL B table /)N, 534k Lua 4bEE A
WE LA table S SEAREE o Ji 1T A TIAKEF 2 5y P AP RR QIS AR 17 5, X
Tty D RE B s E S 2%

7.5 AFHiEKRR

ERESN AT RS, B EIRRAIENR, s RIaen 2 for 1BA), Wi
AP 1% 2B s (generator); HRZEILAIE 5 Lh i java, C++IBAEHIBLE
SR T, FRATHEEE XA

A5 OV —NE N B 5E OB IEAAT . R 2 FRAT M I AR I I e A
WA T s BA AU B — A AR TR AL B (AT 551 S H 0 IEARER B ],
HARHE, BB Z NS E, I XA B IR B8 P 1 A

YER—A BARTIH -, FRAEA L5 UES allwords 151845

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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f(w)
end
end
end

WURFATAREAT B ], 5 2
allwords(print)
S PR A AT T B 42 s BV VR 28, T 4911 B H 23] hello' Hi 31
€€
local count = O
allwords(function (w)

if w == "hello" then count = count + 1 end
end)
print(count)
H for S544) 58 1 [FIFE AT 55«

local count = 0O

for w in allwords() do
count + 1 end

if w == "hello" then count
end
print(count)

FLE PSS XS I SI5AE Lua ZRRCAR FAR AT, IR IEBCA for FEHE

PP XA (R B VA ZEAS K, B D —J7 10, 55 R XUk 528 5 155 T B At s
Y—J7TH, for Z5RI 5 RNE, W LME ] break A continue 5] {F B 1E RIEAC 28 KUK 512k
W oreturn 15 A HE B 42 B8 R R 0] AN 2R AR .
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~

/~”~'8_;E.

¥ i - BAT - ARG S

FARIRATIE Lua SEMERANE S, HE Lua 27 Je 0 AR Tig 136 ke Hh )5 AR )5 544
1T IR 2 AR R BTG 5 #E IX A MU o TEARRE YT 5 AR AR G PEBT BOUT L R AN 53, SR
R RS 5 IR IEANTE TARAT R S e i 16, T AR S PR 2 18 SIS TIN I &4, L,
BT S8 g R 2 S . T B B 5L dofile (977 ZEALA B T LIS Lua
VE Ry — R B Y 5 1

WA dofile, 0844 Lua iz4TACHS 11 chunk (1) FJsian )44k . dofile
B B AN R . EESE I BRI R EUE loadfile; 5 dofile AN[F]f#)2 loadfile
45 B AR e 1R I FLIE 145 265 ) chunk 16— AR, T ASATARAS: 5341 loadfile
AN R AT R AR IR [P RS . BATT AT LR 2 X dofile:
function dofile (Ffilename)

local f = assert(loadfile(Ffilename))
return £

end

1  loadfile 2k assert 2 H 15

SERCE R DI RE dofile LU T, A 52 N SO 4 13691 HAAT - 2R 1T loadfile B 1 R 3 o
ERAEARIEOL T, loadfile 3R 9] nil FIEF G, XFERATH T LL A @& R EE ,
FAN, WERFA 24T AN SO Z R, loadfile KB4 1%k, {HI]£Rkia17. dofile
HIRR IR L2 1

loadstring 55 loadfile AHALL, SUANE B A& MSCAFE 2 chunk, 1 f& A—AN SRRz A
i
f = loadstring('i = 1 + 1)

fRE AR WA BAT i=i+ds

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

loadstring pRAIIHESR, (EAH IR 5 22 T/ o WA BEA L BT AL KPR 2 e (1 5
A

Lua %A chunk #B1E R —ANEE 44 pR AR EE . 1 1: chunk "a = 1", loadstring J&
i) 5 H 254/ 1) function () a = 1 end

EHAb R EC—FF, chunks W] RUE SO FAZ AR ) AR R4 -

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

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

734, loadfile F1 loadstring #5 AN &A1 SN A2, AT ANA S 1% chunk f&k 1 &
P SEIRIK —ANEE 44 BRI 385 AT TR IR AR AT T ST PR B Lua IR ek Bl X
RAAEISAT I R A A2 R A ARG e AR WA — A3 A+ foo.lua:
-- File “foo.lua"

function foo (X)
print(x)

end

MFATAT A £ = loadfile("foo.lua™) i, foo #%4miF TIHIERGH e X, WREE
SMABAAZZEAT chunk:

110 -- defines ~foo"

foo('ok™) --> ok

T SR AR (K T dostring CEL I INZR 3F4847), AT LUXEE
loadstring(s)

WH loadstring & [RIfFI 45, SR QT AR INAE A BRAAAETE VAR DR, loadstring i
5] nil A% S Cattempt to call a nil value); Yy T 3R [ 53 A& (14545 B a] LA A assert:

assert(loadstring(s)) ()

I HAEH loadstring Nk — AN HREAT A= X, Hilhn:
f = loadstring('i = i + 1)

KHEE; f=function ()i =i+ 1end S0, (HUE 5 BRI RE SR 8 o 7 2240 1%
K, H BRI loadstring #2 EH R 1E, AT ANEEX G loadstring 4
PRI AN G O] E T [
local i =0

f = loadstring('i = 1 + 1)
g = function QO 1 =1 + 1 end
A7, AR g (P REkAR & 0, SR AT 42 JRA8 5 i; loadstring i
e AE A Jr P G PEAL IR H

loadstring 1 ¥ FH T I AT RE AN ARAY, L dmg AT H - A e LIRS . 5
loadstring #1¥—/> chunk, RIiEfR). WERAZE N RIAR, TFEAERIEXFIN return,
TEFERE IR [0 R TA U . 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 25— 4%, W LA IR BRI =

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 F 4%

Lua 324t =122 require pRECKRINZGZ AT  FHBS ¥ 5 require FT dofile 56 8RR (1) L
Re(HA MY AN -

1. require & H o ma Ctk

2. require 23 HIAE 1T SO O N d8aE G 8 52 N4 R —SCF o BT _EIRRRAE, require

7 Lua T2 48 e i B b i eR

require i FH 1) B A2 A0 B A TG B 1) B AR A Le D), FRATT— B WL B ) B AR R e —
MHESIF. require IR E—MESIEER, - ABIRH Rt SCE 4 (require
PS40 F RS SCEAI TE. SEfh U, RS — AN Bl i 1) 5 1 SO
%o DEPCIPIINAG Lua 23 B 500 ) 5 B R SO 44 50 4, AR5 A X SO E e .
AR S RIFE ) 7 A AL e . o, BEARn R -
?;?.1lua;c:\windows\?;/usr/local/luas?/?.lua
Y require "lili" 21835 4T X L850 A
lili
lili.lua

c:\windows\lili
/usr/local/luaZlili/lili.lua

require YT I AT 705 CREQZ M B 20 BB AT Aie) 5, JABEIE R CH 3706
R, ATy A et e X
h TR E A, Lua ESER A AR AR LUA_PATH 21— AR, a2 A
P IXA B B AR s 5 ) require B AT AT AR B LUA PATH MR, 4 8 PR 2K require
A8 [ i A2 (IR 1232, ua™)
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require (1) 53—~ 1)) BE A G H S INARIR]— AN SCHFP IR . Lua TR B — 9K &k
RS F 2 (A table TRAFD o An SR —NMINER IR SCHFAER T AEAE require 7 1)K 1]
PRI SIS, AR S4BT LA AR AN R 16 i SCAF 44 require
AN SCHER I, B g M iz st require “foo" il require "foo.lua", #5454
"2;2.lua" K2 N2k foo.lua PR, BAT I nT AE S 42 AR i LOADED 1j I U4 513%,
IXFEFRAT 3t ] DA S A2 A5 4 28t s [RIREFRAT I ] DM — /45 354k require JN4&%
—ANCAEPIR. B, require “foo" 2 5 LOADED["foo" ¥ A A nil,  FRATTAT LUK H AL
i nil, require "foo.lua™k2x FE R IR 1% S

AN AR A W USRS ) S i U AN E AR, e

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

IR RN R 5 A4 7 ). 1E require 32474 chunk BLRT, BEX T4
42 J57% B REQUIREDNAME HISKARAEHE required (1R SCAFSCE 4% o FATTRT LU 14
HEXAH I8 & require 1 D) fE o 28 A Mo 1 41 1, AT W] LB R A2 & R
"Jusr/local/lua/newrequire.lua”, IXFf LSRRI require #84121T newrequire.lua, X
5L N AT L F_REQUIREDNAME FE 255K o in %k required (130

8.2 C Packages

Lua M1 C RIREZ LA, #H C 4 Lua 5. 5 Lua P E5EAR, CHEAEMHL
L2 e IR, AR ZERG T  5 ST 2ol ShaAE RG], AR
MBNAEREIEA L ANSI C 11—, Wl Uirebrtk C il ah & IE R AR N .

W Lua NSRRI RE-bRHE C SCELRINLE], ShaS e e — AR . FRATTT LA
W BN IERRFENLHIR N SABALE 2 BF: — BIRA AT T ah& &8N, BAT8tnT LLEhZS
(N2 Lua "HANFELE LS. BT RL, ZEXMURR RSO0 T, Lua FT8% T flF & e i Js )
38 I 4 A2 E 1) 7 2O — 281 5 SEIL T BhASIE BN LA bRAEN Lua 24 windows. Linux.
FreeBSD. Solaris FIHAh—4% Unix ~F & S8 T X FHLE], &R ILEF 6 SKFRX MG
FEARHMEN . F Lua #7555 N84T print(loadlib())& iR [0l 45 5, 45 R bad arguments
T8 B AR () R A RR SR BN AN, 75 W8 BH B A B LA SRl AT e

Lua 7&—/~1Y loadlib (1) & £ 32 it T BT M sh AR Dy g . XA s 8 A S 4L
JE R At s A FORT AR AL pR 25 BT LA S 2R o FH 8 7 2

local path = "/usr/local/lua/lib/libluasocket.so"
local ¥ = loadlib(path, "luaopen_socket'™)

loadlib k& & NZHR & (17 FOEHER) Lua, ARIMEIEAFTIFE (Wt gk A A
WILEA B0, 2 AR MR A RR EE R Lua )N RR A, IXFESATT AT LA AT Lua
o A . G RN 2B A e B A A A A R O R, loadlib H4 3R 9] nil FIAS A EL .
AT LB AT B, A AT A 1R AR5 1 P BT 46 1k e KL
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local path "/usr/local/lua/lib/libluasocket.so™
-— or path "C:\\windows\\luasocket.dll"

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

M LT BT A ) A AL AN T AR BEAHALLE stub SCPF, 2eke
R R (R A T CAREAE B SRS H S, RSB O stub ST . I PR 1) 5 B i A
BIA. ¥4 stub SCEREFRAERT H M S LUA_PATH, IXFESE 5t il LAE ] require pRi%
& CET.

8.3 ##iX

Errare humanum est ($7 JiZi8: JLHDE AR . B DAIRATZR T REM B 1R 1%
IRA, Lua A AY RS 5 IALERM R A, B AAS B 2 158 A AR I 15 SRR A 35t
BCEIR . A, AR R AR Lua 45 949 HT I chunk FEIR [0 208 A,

Y Lua BB S SO s A, bene ARSI T A s A A
R s Uy R R P AAEAE (ESE (AT LU metatables & S0X FAT Ky, SR EIN41) .
PR ] LG I 1 error BRI 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 $&4E 7% 110 P9 ' pR B assert Sk 5 i E T S ABL) Th A -
print “"enter a number:"
n = assert(io.read(""*number'™), "invalid input')
assert EACHIEEE NS, FRE, assert AMYAEATENS; A5, assert LA
NSHAE ARG I . BB - ASHUE IR . TR, assert & EEALBEM S,
SRIGA AR R E, PrOA RIARES, TGie n @0 03T, 0 SR IER R BT
n = io.read()
assert(tonumber(n), "invalid input: " .. n .. " is not a number'™)
2 bR KB B 5 A NN EA BN IR R R AR B il R A D% o R =X,
BATE E RN, AN FEA R G TR R e, DA R I
TRz, A WR AR RA .

Bt sin pRE,  BGEFRATTLE sin fll 25N R [P R RACRS, AT H] sin (AR AT fEAR

local res = math.sin(x)
if not res then -— error
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AR, AR AT LIE T sin fTk A x J2 15 807

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

Mmgest b, JRATEA R ESHW AR ARNEE R, BASEE R ] R IR
TIRR P A H T AAAE )8, X BRI DL N, AR B S 5 e 7] PR A S B 11 7 R il R B 520
HZ AR IEAT

kA M1 io.open BEH THTHF SO, WURSCAFANEAE, dillanf? RE
Rgirh, FATEE WG 2T RAIWT SRS AR BT EAWIR jo.open ANBEST I
S CHT SCEAEAE B B AR, B OR ] nil AR5 R XA 20, 3RA1
ATLGEE 5P A E (et RTINS0 G B A 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 SR AR AN AR AL BEOX LeG 0, ABARRS 242 1¥is AT, W) DML assert:
file = assert(io.open(name, 'r'))

Lua Hf5—AN>J 15 20 io.open %, assert K5 i AR

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

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

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

8.4 F ¥ AL 3R

IRZ NI, ATFEAE Lua BEATES DAL, — A ISR e . 38 MY HI 2K Lua
1847 — B chunk, #IRAERE, NAIARYE Lua 2 [PIREARACIEEAT AL BE . 7E3 ] & A5
AN Lua PR U RaB 2 20, 4T B B DR AR 5 4Rk R s FF A8 B — i

WIERAE Lua 7 AL BHAR IR, 752G peall o B R AR i ACAY

BE RIS AT — B Lua AUS, IXBACHSE AT A% bl DS BT B 5 R 5%

Bl BeXBUR B R e — > e
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function foo
iT unexpected_condition then error() end
print(ali]) -- potential error: "a® may not be a table

end
0 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 A] DU B 44 e ) 5 sCI ] peall:
if pcall(function () --. end) then ...
else ...

pcall 7ELRF I (protected mode) T HHAT BREA A,  [RIINHZR T R 7 AT 1%
#i—YNHEHR, peall iIZ7] true LS “RephAT s (IR P A5 IR R nil A R1E
RS EA OO 7R CRIEAIE] 72— table), {43645 error FRIATAT (5 EL#B
2x 4% peall iz [1]:
local status, err = pcall(function () error({code=121}) end)
print(err.code) --> 121

XFHLHISRAE T 3R BE Ty, 2 UNAT Lua i 85 Ff S RIS DR 00 o ATl error
Pt s, SRR peall #izk

8.5 4421z &A= Rk ¥Z (Tracebacks)

BARRAT LME AT B A RS R, W GO0, FRAMEH] 747 th ok diig
IR R AR A AR CEEes N table MBI R 51 M ARV D Lua # B
O AER RGBT Lua ff AL IG5 error s SHUE DT ME B o NETEAATE
N, Lua #U T BETE A IR 1) A AR S
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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local status, err = pcall(function () error(my error™) end)
print(err)
--> stdin:1: my error

Bl E R G Bt T34 (stdin) 5475
PREL error IEV] LA 28 —ANSH, RN REAERNZE S b, /RS T — AR Bk
Krtx “error j& 587 AR FH 7

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

end

end

A NI FH A R 4
foo({x=1})

Lua 2> Fi R BRI 2 foo AN error, S2Bs -, AR A error B =211, N

TAEIXA A, A8 SO RS Lk error R EE DR AAEAESE % (IRA CRIRBUE S —
g0 e
function foo (str)
it type(str) ~= "string” then
error(’'string expected”, 2)

end

end

MRS A BN, FRATE AR T VR E L, AU R R AR . A
RE TR 2 B R R AN ARG B Wl 7, AH peall & [FIHFR15 BN, OB T RAF4S
PR AL RS B Rk, 254875 8 tracebacks, FATTAZAAE peall 3P LAHTZRE . Lua
FRAET xpeall SRSEILIXATj6E, xpeall #Z WS4 A KA A H R A U5
WRANT, Lua SERRRBECCLRT IR AR AR B pR £, BRI nT DU debug RIS A A
Fefii B AAWIANH I debug AbF k% debug.debug A1 debug.traceback, ¥ 45! Lua
R TT, AT BLE Cah T 225 i R A NI Ol 5 #5185 traceback 1 B 2 ¥ 1%
58, W W6 MR 48 ok iy B D15 0 IR of Bl . AR T DUAE ATl N 38 A
debug.traceback kI 1 FIZ AT traceback 15 5

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

thFIFE (coroutine) 5 LRRENEUL FIULEFELLERML: A A KM, ACKRF
AR, A HCOMIEATEE (P, instruction pointer), {H 5 H & ihAIfEFIt 4 Jm Ay &
FIRZER . LR FERET N EZEARIE T E2 0B EN T, IS FRik 24
FERRIP RIS AT 2 AN P FIRR il i Pk e i, AEAT— R 2 A — M
FIREFEIZAT, JFHXANIEAEST I FIRE 7 AR B A g .

P FEAEE SR Th e, (HoE R MR 2. WK — IR AT, Reefp)
TATRES AN KRR, AL, FTSCREEf F M, LB A= N2

9.1 ¥rFl &y Aad

Lua 1T W3 [) B B2 180T coroutine table 1. create &4 H] -6 &8 i W [R) R %
HAHASH: ARG AP FERE 4 ZHs AT A . & DIA, 3R [el{Ey thread
KA, FOoRBIENY). WEGHT, create MZHUE 4 R
co = coroutine.create(function ()

print('hi™)
end)

print(co) --> thread: 0x8071d98

A =AVIRES: HlEZS (suspended). 12472 (running). 51175 (dead). 43k
IV RS iy, FORHERAs, B U FIRE 7 - R I84T. FRATTATH status PR
A Rl RPIR S

print(coroutine.status(co)) --> suspended
PRI %Y coroutine.resume {5 B [RIRE 7> AR ECIR AL N 38473
coroutine.resume(co) --> hi

A, PERREFFTEN NS, AR5 5e, AR
print(coroutine.status(co)) --> dead
MHATA R, PR U AR T e B Ty 3 R R R AR
yield B3, B LUK IEAEBAT KA EER, H— M1

co = coroutine.create(function
for 1=1,10 do
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print(‘'co”, 1)

coroutine.yield()
end
end)
PATEARFTE R, FEFRAEEE — A yield AL pkHEE
coroutine.resume(co) -->co 1
print(coroutine.status(co)) --> suspended

MU FE IR S AR eR 2 yield W USRS P, BTGB E R R P I, #
MR AL yield (R4 BAREEIATRER?, HL2 UGB 2] yield SRR 4554

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

b E R, hEAAC W, B R T 2RSS R IRAR A
HIEE'E, resume KR 0| false A4S S o
print(coroutine.resume(co))

-—> false cannot resume dead coroutine

R resume IBATFERY BT, Bk, WORBRFEIFE P N AR R, Lua AL
PSR, T2 A IR B 45 resume pREL.
Lua H 0 [A] (K RE ), A T8 L resume-yield SRAS e 5dk .
B M T HUH resume, YA yield, resume J S B 45 W R K SRR
co = coroutine.create(function (a,b,c)

print(‘‘'co”, a,b,c)

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

BT, B b yield 1445 resume. true R IH A I, true Z S HIERSy, B2
yield 124,

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

AN, resume 124k, s#ifLiss 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

B Ja M, DRSS RN IR e, e fR4T resume:

co = coroutine.create(function ()
return 6, 7
end)
print(coroutine.resume(co)) --> true 6 7

BAURAAE— AV RIFE T b RN 2 ANReE, (R Rl H A
IAE CORAR T T U R SRR Y 2%, FEIRATIGR L% 2] 20, SEdE IS : Lua
(I IR g A XS AR A Casymmetric coroutines), F& “H:it—ANIEZESAT B ) b8 50

5 A — AN P E P ) PR R BAT I R B AN, A ST S PR BRI ) (symmetric
coroutines), BRI AR — ARt 57 “HAT SEER A FRRES DI 7,

A NFRASKIRR T F A e, o2 N RIFE RS R oR BRI PR A, T2
SR AR AE AT 2 30 5 B AN 2 A0 A R 4 B AR P 388 1) IR m ] LA HR e Al
PATEEER, ARAT A B AR L TR A ERAS A7 A w] PesE 1 H - (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.). A5 2=t IR P o] U yield,

python H1[F=4E2% (generator) Ht e iX PRI HL K Pp [] o

LR PRI W R RIAS G B B0 R ) DO AN TR PR, B IR] By 7 AR B I X O BE K o 7™ AR 28 AH
Xf EEACHRT B, A AN BE 58 I L R W R T 6 50 B — S8 4E 5% o FAT TR AL AR FR ) B3 [R]
e, AT RUR]FH AR RR 1) By ) S 30 LB 6 Bk 3 7] o

9 2 ')4 ﬁ\:l /;u m:r

I ) B FLARGR AR R 1] 5 PR A7 -3 Bl W Lo BOEAT > iR A Tt 2
Bl CEEIm ST 0, 53— A BB T I AL PS54t CLLan's 21 55— 3Cfh,
PRACIT T

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, B0 P AR A HE B g AbA 15
KIEARHAED, ) FBUAE T U4 1§75 receive A send PR TAF . H A& AN MR (R AT 105
INIIEDL, AR5 R o WA TR BRAS, HE B O EIRER, #Ah S— T
RIS o 0 T IX PR R OGO, 1T LASCS —AN R B S5 A AR BRI B, A A 330 1)
FE52 o SRR AR 70 SR BU 58 1 SR Bl 1 nl B FEAN TR 5

I [ A AR 3 A e At T BEAR K v, DRR VR B S 0 B 2 2 [RD 1K) resume-yield
KASAWIE . 4— N0 E A yield I FEASZEAN—ASB e 2, U 2 [H]
— AP resume VT . AL, R resume IS 23 TFUG—AN B I eR BT 2 1% (]
yield IR P E R BATT TR EM, 51613 send-receive B[] TAEM 7 & —2
(1. receive M E P~ L P~ B, send 7= A= IRIIE 25 1 2 & T4 3

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, JFARM I 2, 240 2 w5 A ke 23 A e, A
AR A I E BB P RO Ko AT IRRZ A BT 7 2 IS K et
FATAT LU I g s XA Bevt, Iy s R e A i el 2 n), n] RO
HEAT HELCHE AL B o T P8 AR AE [R]— I IR B A A3 SO T 9, i sk A3 A (i 0T
HFAH Rl 2, 1B B AR I NI IESS (i AT AT EAT %5 ).
TEREI AR 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 = 1o.read() -— produce new value
send(x)
end
end)
end

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

AL ] :

p = producer(Q)
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\ f = filter(p) |

‘ consumer (F) |
e
consumer (Filter(producer()))

B ot B IX AN UR vl BEAR A SR EOARE] UNIX (453, A Fhapt s 2 4
o FEm AN, B MESEMCL R, R, BAMELIBITTE
ML RACAS . EIE (R (consumer) 55 (producer) Z [AIFRAL T —ANgen, DAk
PRI ARG T R A AT A R, 70 BN SO IO R EE, RO TERERE R D)
B AR W AR, ARSI RN, SR BORHAY, FitiE ]
DUR L (R P [ A B o

9.3 AAEANRE QG WF

TATAT LR IR (1 IE AR B A A7 3 -1 P B R R 01 1 o IEAR R O™ A 45
TEIAAN e o By LLAT DA T Bl R SEIARAR RS o 0 [A) AN SRR AL 2 & W] LAAS W A3
WHE SRR E ZRCR, XAETRA 120l R A e se I —AMEARS, AR
FEIEA R EOR [H] PPIRES o

BATRTE R — AT Bl — N T H A T HE SR [ BRI RN . 3 XA —A
AR BOR 8 BOXAMESS AR Sy, BRSO HEA 1386 5 pR EOF A e 2%
SEIXFEN: B R AT RS, RUGEA AT AR s R S AU
Wk

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

for i=1,n do

-- put i-th element as the last one

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

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

-- restore i-th element

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

end
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end

end

function printResult (a)

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

end

for i,v in ipairs(a) do
io.write(v, " ')

end

io.write("'"\n")

AT LIRS, NP A S S T AN B AR L
1. 0 printResult %4 vyield

function permgen (a, n)

if n == 0 then
coroutine.yield(a)
else

2. B, BADEAMIENL), B EUE R S A RS AR H, IR
JRASBATAE MR F N o BB TR Y AT AN RTRERIHES

end

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

FEFRA T T LMEE ] for JIAAAT ENHY — N EAL I BT HES IS 00 1

for

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

T 9 0O O T
QO 0 9 T O
0O T T 9 O
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--—>abc

perm PR T Lua i A K — XS R RIY resume 18 A B 2670 — A R
BAE, XF 7/ Lua JEECE W, Bl Lua BT E TR T — AN %L
coroutine.wrap. 1 create AH[F[1)E, wrap G M FEFETs AFETE wrap AR [F)
[FIAE, TR AR, 2SI A ek E0 i FH IR resume #3[R] . wrap o resume 13 [
(R IHEAN S 1R [ RACADAE R 55— ANk RIS IR, — B GR A, Rbhai . FRATAT
LU A wrap TS perm:
function perm (a)

local n = table.getn(a)
return coroutine._wrap(function () permgen(a, n) end)

end

— UL R, coroutine.wrap Eb coroutine.create {if FH SR ] B0 B, BT E A DI
BETIRATITT 2L — A AT LA resume P[RR 2L, SRTMER D R, AT IMNESNIE wrap
PRl A rpRE, WA IR AR R

9.4 I b X 2 L&Az

WETE AT AL, Lua H P EE —MMEM 2 LR, A A SR AR,
yield-resume 1] LLSEHLAE 26 FE FR D)4 o SR 1T 5 B E 10 2 SR REAN RN )02, PRl AR b 0.
M= ANANEAEIZATIE, ANRELEAMT b, R asE N B i yield H AR AT .
Ho - G N SR X AN ANAAE 0] 55, B S T R AN RE A2 1 ANFAERE 2
HIFEP R T 510 AT B G IR K1) bugs, DA R 7 R 18 BT 26 R 1R] (1) [ 2D 45
FE BRI o ARANAN T AR W R R H s S DX R A yield BIAT

KA Ay N2 Rk U, ANE AT A I LB — AN FE I — N BH ZE#4E (blocking
operation), #EANFEITLERH ZEEAE 5E B BT ARK A5 110 X KB N R P S, Hoe ik
I, XAR LR BB R 2. N EIRATEE BXA n) 75A] DL A 8 ) i e

B ANZEREMP 7 FRAVEUE http PRUMGZERE BN B R E—Se 50, Bl 145
Diego Nehab Ff & ] LuaSocket A=Kk 58 ik e TATICHE FAE—ASCAFRISEEL, KD AL FT
FF— AR R ENUER:, RIE FESCHMER, FFUn R o, Fiksetefnoenidis.

%, hn#k LuaSocket ¢

require "'luasocket"
W, B SGERE UM N B St 44

host
file

=, FIIF A TCPEREFI A EHLA) 80 ¥ Chttp [ 55 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 SROAE A

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

64

receive bR KRR Al B 2K St n b N RORERAPIRES I P4 o S ENLTTE

e, BATR AR
Y, RMER

c:close()

BUETRATRNE 7 Wl R AN SCrE,  NIERATRE B W R A SfF. —Morik
FEBAE NI 2 R3S, XY N B 7 R AT — A S R #se s
—AICEAREIT UG P bR B, AIRATAIE — MR A A IR 2 N R 5 55 A H
IEIE, R G 7 I R 2R 7T T receive Lo W iR AT LU REZ A SO0, 2%

BRSS9 MIERBA SR RNAN, WS — M ERZ R . RER,

PR IF) Ay 3R TR N R R A TR ISR, BAT R A FEUESS A — DR, 25—
NEFEBA B RIENS, AR g — Dy, 2 HCas Mokt b A1 (1 2 e B U

#hio
I FIALEI RS B AR, £ 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

M T JATA LS A A, BT ACHS RO TSSO A RN T AN 4 SO A 2
e CHAZADLRE FEZA SN, il iR 1), AR, B

H receive Wiz FEERERLWCEE, A2 B8 1 5 20 MARRS

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

end

FERD B B 7 2N R B s I ANRE L ZE i 2 A6 A 20 vl M
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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

R bR 25 timeout(0) 157 45 % 32 45 (V) AT AT B AR B AN 23 BHLZE o 4 3R A 3R B RIRAS R
timeout I R B AR SEBUMIR M1 T o FEIXFRIGHL R, 26FE yield. dF false MIEUEAE N
yield 2505 Ve A RN PAT E TS« R FRATH A 240 A8 77 25 timeout
ERREDL, ERCEMEZE timeout 520, IEBAKSRIR [FIfh 252 21 H 21| timeout A 1k,
IRl It receive & —ELIR[A] s 25 b 1) FH & o
N SR EORUE R — AN IS AT H DT I SRR A
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 J3 BLas ORAT T T TSNS o
S RC A A AR L), M, BRI
B OCA UL SRR . G 4R /] LUs AT IN IR HHARFA
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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P

fRIm i, IXBACIS AT DARBF 384T A0, 0 C ke e AT AE AR

end
end
end

66

e, AETREFH AR H E LR A, Bl A W3C sim BN 4 A3

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

TR, FIPLEAE T 6s FEGESIXILASCE; WP 50N T 16s, K
2 fE IS )
GRS T, (HER S BAR R SEOLE AR ZE H, M /DA — A2 A Bl vl 13

AR FEANE IO IR ST A 75 A B vT R o 45 S0 IR) S AR LRIy 152 B A 2%
{55 (1 CPU 1] o

T HERIXRE S I, AT RME ] LuaSocket P select REA. HFRFAE

2 socket HHANKT IR S RPIR S AN, T AAERE P FHLIE o AT wq BB e e 4% »

i 1 select p&EUE UG ARSI -

function dispatcher ()
while true do
local n = table.getn(threads)
if n == 0 then break end -- no more threads to run
local connections = {}
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
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 26 v timeout HU%E 322, 11 75« receive B 15 L 45 vield,
DRI resume 3R [FIABATT. 24 BT AOSEREHT timeout 23 FC 2% 18 select &5 45 AF X REIRA K
B . ARSI AN R SIS R AR SR, Ll
G S B 77 2 HE CPU RN TEYAY 22— f
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% 10 & T T

AT A TSR0, SRR Lua SERR R o 38—l 7k 3T Lua B 7 M
s, HRERT Lua fENEHERIRE SN 5 =AM 78 DR vl REESVE I SEI, B
¥EALE Kernighan & Pike 11 [1) Practice of Programming Bk . AELEH G, Lua iE
T AE RS R SRS o 4 table ST %% (object-orient). AriE
JEELL K C-API %5 P 7%

10.1 Lua £ A4 24848 415 5 12 A

Mg, Lua IEHIESA BRI MASEIT . Lua B 77 900k (30 e v A
“REFHT Lua” BRS04 B RSO, BeATTHT—AMHais 2% LA 1 SRS 0y
FALTREAND, AREAIF:

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-Rio,
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 FRAFBAE Lua SCHF Y, B4 TR L table (B AE A S5
2 H entry A FRATHKH RS MR XL LD html # XX ER k. T L
FERZ, BATESLAIN TS, K5 SRt TR, 498,
<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-Ri0</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>
T, BRAT T AR AR E ek K entry, SRJE AT dofile B EEISATHL
A (dblua) BT v, FA 7 S N AR M, 58— 13RI, 55—
PR TR TR R . — Mok ATHAHER entry pREGEAT 8 SO 0K
A BN HSAE AN A s DRI AEFAREI entry pREGSATHARE SO IR
K12 Lua g SCA AR, X B JRATTIE 58 — R 7.

o, FATE AN R BT R A A SO R Y (0 5.2 s N
function fwrite (fmt, ...)

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

B, FRATE XA BEGIN BEH RS html 51 ) Sk 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 KRR TR T NS S entry (925 0 2 1A T L table

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

4R o.title 4y nil 5] table 73k title B $24L,  FRATTFH I 2 1K) no title" & # .

b. 25 A entry R B TREFTAA AR R, MR Lo, KO0 P Ay AR 2

AL

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 AT E A entry ISATH0E O R CREAIRMTIR, K5

FFLLSE A entry 3247 Bodls SCPF4ar tH 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 R-T R4 5k

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

BEAL A ICRH

FEFFI SR —f o B R S0, IF HOG Be A IR I T AR, ARG H TR
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A BLEHTZE ) B IR — AN o BRSNS , XA A IZ TR R AL BN BRI SOA
FESESCA R, AN B R ERBEAE S R AT P A B, XA B3 A8 SO AT A R R
A, Al A TR BN, EIFA S RBENLI SO B, Y XA
f b AR 2 L G AR T DOl R 2, A — T JUAT IR A TE R TS SR
Ui, ATERAAERFDIIREMI AR, KA E I 7 UR AR ARAE AS 1 LR 21 f KT
FIFR PR KA, A WoRien AT AR . 1 TR i) 2 fR B AR, SRR AR BE AR
J&E 22 TR e o

A 190 5 > R B IR DA B (] b2 AN R oK
function prefix (wl, w2)

R oolow2

return wl ..

end

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

the more we try the more we do

WA IE RN -

{
['\n \n"] = {""the"},
["\n the™"] = {"more"},
["the more™] = {"we™, "we'},
[‘'more we™] = {"try', "do"},
["we try™] = {""the"},
["try the™] = {"more"},
["'we do™] = {"\n""},

}

TAMI A R statetab SKRORAFIXANER, T IR TE R —ME AR kAR A
statetab H 4 AT 1 5L

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

XA PR SR B AR TSR A AE, W SRAAAAE A 2 — AN B B
L B E 7AW table.insert 4580 (B 1 A\ 241 £ R4
FeAr s AN B wl R w2 SRR I G S AN P AS BRI IR AE, TR ANargl, &
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AIORAF B BRI (R m] (R B2 o i bt )5 b AT dn A Ay g (o

VIR R Z )5, FIHRE B WA —4 MAXGEN (=1000) AN [F) SCA . 1556,
FHTWIAGAE wl FI w2, ARG T ARE—ANESE, AR next FRAE [ F R RENLE RS, 4T
EI I B3] 5 T wl R w2, SRR AR R

-- 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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% — % tables 5 objects
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11 = FIELEM

table /& Lua "Mk — s gk, Fofdos 5 prie g g8y, . arrays. records.
lists. queues. sets %%, Lua #$/&ifid table SKs28l, Jf HAE lua 7 table R I S2EL T iX
e EITEAy AN

TEARSEI) C 1 5 B Pascal 15 5 T AT 145 44 1 arrays Al lists (record+pointer) >k
SEILKER A B 4544, 76 Lua "R AT LA table s¢ i lRIRER B AE, 1M HL table (13 A
SRR 1AL table 1R 2 SE I SEIVES fRifL T, LLANARYE lua HPARDFE 2L A C &5k
P MEREVE, PR table A 5 kiR 4 T IXFEI T AE .

PAVTT B — SO o) 2% ST A R0 A H table, RTE IS 2645, ORGSR
WIS table SRS — 28 H R 45t . B 5, BRATIM arrays Fil lists FF4h, K45
eI HAR S R, KRR, Ar 1y, FATCHALT table —LLp 7%,
KEE, AT T e .

11.1 #k28

{6 Iua IR PRI table G, EVRMCAL. JF AU NRF i, W3
.
R TIRL S, IRz ST HALW A, il

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

a[i] =0
end

A a 19K/ 1000, VilA) 1-1000 Vi [AMAME, KR 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 E, Lua I RFRAN 1 HF4f . Lua IOFRHEZERERE I E], PRIAR (54 T b
WAL N L ITAR, A ] U I BR v 26 1) e £

FRATT T AHIAE) 3 5 5 03 B4 1) TR I B i A 54 -
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squares = {1, 4, 9, 16, 25, 36, 49, 64, 81}
XFERTE A, B RN AT AT K.

11.2 4E[%F2 % 45k

Lua A PR R, 2 “BALEA”. Wi, table RN ICHR
g3 table. 4, WLUME T AR EE D n 4T m SRR

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

T Lua - table & X142, BT LLAE— 47 3AT T 20U xC A 28— table, Lk ¢ 5% pascal,
KW, H5— R T 52 R, B W mT s ST Al =
S8 <

for j=1,M do

B4R

for j=1,1 do

XFESEHLN = AR L AN, A 1 A 31

FoRHREI 5k, SERATASA G WARR S PARAOE A, A
Rt AR B {NER ARG A NS A n 47 m SR

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

WERR TR, AT AP RPR IS AT R R G DE R R K — N — R
SRR, Bl AFERE m, RGN AR s Bt BUE s M A S E S, AU A ms. A,
W s 5 t U B S EOREE, tnCar, by ACar, by, IR A e R 1
I ] U PP T A R AR5 A H o'

S 2 P A P R AR R A R PR KB 20 JC A 2 B O (R
i, BT B AR B R R Ak ], R Bl 2 mon IS A RN, AR
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m,n AR X, A nile @R —/NMEA 10000 A998, SFIREANITRURZA 5 4
W, N TAEAEIX AN T N7 5143550 10000 [IFERE, i 10000%10000 AN 3, 5K¢
B FRZ9 47 50000 AN JCFE RS (AT LAY, SR A T YD . IRZ 5L
AR TS EHE R AR 7 U4 R 2], HAE Lua PARA T B LR R, A
1 table SZBLBCHE A 5 R A 1R 5t E AT s 0 RO 2 o 0t SR BT ] T 0 P40 25— ol 22 i e 4l
KZon, TE 10000 4 table, HEA table KL T E LA 0% (table); MRS —Fhkon
JridkRoR, HARE—k K4y 50000 Mok, AERIM T, R R FREAAE R L
Ak nil T

11.3 44 %

Lua /1] tables {4 5y SiHIFER, &9 i table, st 2IXARM—AE
(field), Jf FLEEF 59— Ctabled. flfa1, FESCH AN ST B ER: (EAIRE 3
AR, ARG E
AR A
list = nil
TERERTTSAEAN —AMEN v B9 A
list = {next = list, value = v}
S IR AR

local I = 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 SeHdln Ak, DRl W I 0 A S g B iRy sOR B e .t
FATATEUH — AR KB AR R R e, o — Mk n F5 10k T

11.4 BAF| Fa =) A5

BARTT LU Lua f table FEHRALIY insert AT remove #4F K SIS, (HIXF 5 3K
SEHL AT BA BB K EE SN R KA, AR T ORI R S MR, — DN RO —
NI, N EOREBE AN TR,
function ListNew

return {first = 0, last = -1}
end
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TR R R A AR, TS L IORES, 5 HORLE 4k list 14 table

List = {}
function List.new
return {first = 0, last = -1}
end
NI, FATTAT LA ES BRI R A, 58 B BB R S AT A N 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 H AE IR pushright 1 popleft, iXFELLK, first Al last
(1) 2= 5 ARk 2 3800, =212 12 B 18 FH IR Lua 11 table SEBLIE, fRaT LAYS ) B2 1t
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%,ﬁﬁ@%TﬁMlﬁm,mﬂumjnmeﬁjﬁﬁm%o%%,umﬁ%mﬁé_
FRBH B IRERFRM B AT 100 J5 A6 N4, ZEE0 3 B CARTAR I FE P ] LAIZ AT 200
G

115 £46Fa

B E AR ARSI AE — B A T BUR T A AR s 75, SRR b, AR ZE0d JE s 4t
WEASRE T 28 C R I — AR R B RN, BT DR B I8
AT, N APRRFFEIXAD A P ARG R TN RE T, AN TR m A ReE,
XS B ATk IO I A ] — 73 AR ek hash 553

Lua "HRRIEANMEGH MR AT, BTG PR ITRERN AR
—> table H, FATEALL table, H A7 EMNAE X T4 EMIICR, RN AR
JURAEA A nil. ELh:
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 Bl e S0 W 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 FHFBLEF

BB IREPHER Z NN AT B — AN KI5 8, e, — DX BT A
TP UROTRES R X AR AR
-- WARNING: bad code ahead!!
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local buff = """
for line in io.lines() do

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

REIXBAEE AR IE R, HAE Lua FABIRCR AR, 7EACBE A SCAE R, AR
S BAERRME, Flhn, FFEAEME 1 8P 350KB ). GXat2E A4 Lua &
P24 T io.read(*all)iE T, his B [RIAE 19 SO 75 22 0.02s)

T 2X AN ? Lua A8 B IE BRI S, (AR R IR AT R 22 () N A Al gl
233 P A R B8 S 4 2SR S ks, R OL R, XN AR I PERE (Lua
IR IEAEEAR D, (H A I ABEBARTD loop E1FHIE BRI R .

h T ERILRIAR, e A5 7E loop H1E], buff 42— 50KB [f 747 5,
4TI/ A 20bytes, 4 Lua $14T buff..line.."\n"IN, WhEIEE T —ASH T4 R RN
50,020 bytes, - H A buff #:44 50KB [~ 5F H 45 DR . a2 ud, X T R—1T7,
B 5 50KB [N A7, H HBREZ . B2 100 4T IHE (UL 2KB), Lua C&#3)
T SMB [\ AE, AR AR IR T 1 AR ) -
buff = buff .. line .. "\n"

LT AR T bR, WIRREIR G, AN LS L 100KB 83k
Bl o XANEHE Lua 2 0E IER e, AT AR S AR IR R 100KB [ A7 1)
LETREPRUAERR Lua SEEE T — IR BRI, RS SO 24T 200 B RICAER
I HE B AEAE P HEAN ST RN = A o

XA IEAE Lua R 10 e RSB Sk I B2 R s A AR )i
WHEAEAEIXAN ) . Java A8 35 44 100 1, Java &1 ]34t StringBuffer Ko X A .

TEGRSAT 20T, BRATNVAXBA RIS, 7B MIEHL R, XA HFAAAAE . X
TONFRF R AN G IR B A AT A ). DA T B A SO B AT R BAAE
io.read(*all), 1] DURPRIPREX AN SCHEE N P AE o AR TESELEINgE, A i o il 11 13 B
(IR, BT LA T BRAT TR A 49 5 i s 258 P B0 2R g R ak A 1) 7L

AN LB S IE R —AT I A B e 222 B FoRAR YL In) 8, BT 1) S
St eI AN/ BRSO — AN RCR I Y, AR SRR O IR R ORI o B
RO N, FEAR IR R R DG AR R R I R R, /N R A R 2
Ao ARIPIRASAR AN 28 BRSO J T Ak 6 TR T i ) s o L B, R
— MK RGO e PR E A, g A A I ASE IR I, BT AR
FR Ak 22 AR ) R LA W R KT IR BB PR AR 22 HEA T A9, PRI BT 2 AT & AT L& )
G REARIE .

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

BAGRI R AW A5, RATH TN L N — k&I 755 5 R,
table.concat p& U R] LUK — AN IR BT A B A 9F.
{F XA B S50, AT S AT AR

local s = newStack()

for line in 1o.lines() do
addSstring(s, line .. "\n")

end

s = toString(s)

I R L 350K B 11 S0 U FF 2 0.5s, 4R I H io.read("*all") {588 & et i) 2
7% 0.02s,

sehr b, AT io.read("*all™) (I, io.read e A FAT] B BHE SR, A
ANt H C SN, 7E Lua ARdEEH, A LI pR £t & A C B, L table.concat,
ff ] table.concat FATTnI MR 5 4% — > table (1) rh - FF HR o HEE K, BRI EAH] C
SCHLA, BT LRI 55 B AR K Ak B A B S AR PR

Concat #5255 “ANAIIEMZSH, AR AR AR f 2 m 1 e A x4 ~2
o, BAIAT LR AT Z RN AT
local t = {}
for line in i1o.lines() do

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

i0.lines A&/ IR R HAT 510 —4T, concat 78 Z45 2 AR AN BB AT, ARG
— R R JEASAEAND TR, IR T B e G I b — A0 BafF. o — NEREE
YER W T AR, XA AR B B2 R K. FeAT Tl LU — /s T,
AN A
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‘table-insert(t, )
‘s = table.concat(t, '"\n")
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F 122 KEIMHHFEAALL

PAVEHEAE ST, Ok, B LB O BRI A Sy . B IRATTA]
DIAR LS A3 ST B4, 1 S B BOEH 3 Bl 2 AN T P Dl e —MERHE Y
PR AN % 7] A7 A A RS SR B0 I A% B AL BRSO (R W Hdl A
PG AT, R 5 W 1 DURE RS A 15 2 A BE D o TE R it SRk (1 12 L
O SR AR AR o

IEnFRATILE Section 10.1 (¥ : %5 10 ¥ Complete Examples) & 2611, 0tk
T DU R AR ] Lua 71 table a3t o R Al o FAT TR 75 SEAE S il iR Sl file— 28 48—
RABHMO AR, BB/ AR L . J7ikd: FEATEBEE AN AAE R Lua AR
53] Lua Bph 2. Al H] table F93E 2%, IXLEAFTHAE Lua AURS R £t vl AR 3L
At 3 SO RER RS ATE H

T BEE AR ), I BRATE BT W R IRATT B POE A E kg 2
et CSV GE 5 RMED, FATLT-EAFESE. (FE2 20 %, AN E Lua ik
L CSV ) AHZWUIRILA T H G — AN TRERAE, KR T CSV, AT LUE
M Lua #yi& as R A TR JATE S, XFELL R, Jl R DN id s iiid o —A Lua
Rt d o IR
Donald E. Knuth,Literate Programming,CSLI,1992
Jon 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}

04 Entry{. 35 Entry({. DA, R — LRV ME—SHUR e Ha . FrEd,
A OIS B A Lua PP rhonan b o SR SIBOX A B, 30 H T s AT A1)
Lua AUf5 e 41 X BoARS v 5 SO il s
local count = 0O
function Entry (b) count = count + 1 end

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



Programming in Lua 85

dofile('data')
print(‘'number of entries: " .. count)

NI BRI MEE IR I R AR RE SO L, W RAE S
HBLFTET oK (18 4075 Entry (25— BrEl, Wik b 22— entry (94, b[1]
AR 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 [B1E %, dofile Ab 2
HAf SR Rl AR e B SO R NAS R R KRB LT, FRAT T ] DA
FH name-value Xt SR Btk -

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 JF AR, Lua thigid s 1E 24k >k B BibTeX
(K RS IX A X FRATIRZ A B R B it 20, DR A A — AN Bl B AR s At 1)
JELTRTRE (A5 g — B % 5o AT CSV RN A B4 20, 1 IR Bl s X0 2% 5 [ 132
FUERfR, TR EAE U RHE T LA 5 T g, i AR 2 sh #ds Setk. wiln,
RN AR I — A, UH S SRR P RS BT, 244 E ISR AN AR, AT B
KT ER A . A H] name-value XS FiR I H0 T, LIRS 44 A AT LSS 2
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 AR A author IXANEE,  FAl
St s s — AR R
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function Entry (b)
if b.author then authors[b.author] = true end
end

Lua APUEATIEEEDR, it fltn, R B 4 s e —4
2MB IEHE SO A 18P S4h, XAZ IR, Hadtiid e Lua 1) E 2N H]
5 M Lua KHILIK, FATHE TR 2200 A Al BE 8 PR AR 2 22 A AT K chunks.

12.1 434k

BT E P28 8, O TR RO TGS TAT, XA
A LAGRAF B SCAT B I P 4 R0k 25 o FATTRT LAAE Lua AR R b Fese i i, 76
AR, FATSAT R BT AR Ay 3t OR A7 RO

W, FATME X FER 5 5K varname = <exp>K AR AE— AN AR R I{H. varname 6
LR S R, N BRATRE R WS — A EE AR . X AN EUE R U

function serialize (0)
if type(o) == "number' then
io.write(o)
else ...
end
DS RGN SN IN= S LN ESRPAVAE PR
it type(o) == "string"” then
io.write(""™"", o, ")

SR, WA R AR TR (L5 5 8 HATR), 7 A AR A & A 240
Lua F2I7. IXIgAR AT B8 B 10 7 V20 VR IR 7455 1) 1) 7«
ifT type(o) == "string” then

fo.write(C"[[", o, "]1)

TIAEEZFEA Y A5 5 250 T 545 B AR E R B8l AR5
B NSRS SRR 248 ™ 1]..0s.execute('rm *)..[[ "X AL 7 R ARAEHELE A Y
Chelre T RE RO R/ BR 7 g ) R Z 1 chunk K 21X N FEF

varname = [[ ]1]--os-execute(C"rm **)_..[[ 11

UERAR load XK, s AT 45 R AT AR M AN 1. 0 1 Lhegz 4 i) 05 305 | MR I 745
string ARAEESRAE T AL PR EE TR OE %0 " B I, e T DI TS |5 R 45 # O L
A LAIEAA A BEEL 5 55 RHAT SR PR AT (0 P o IR, AT Z1 A & BT
LA A -

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

12.1.1 PRAEANTIEIAIY table

87

FAT R AIREAE SRR . RIERIVEAR, R EBARE . &
ol R R SR A DU AT RE AR L LR R ) ] PR R AN ] P S L

H SOt A B AR S
P — =k

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

B 2O HEA TR, B E R LA IR ER CRPR) . X THTEEA
HESEIRIA T LU A G R S, XA LME — MRS 228— T o (B 0
—ANSHETRGEIE I AT R SRBEAT PP AN ) o BT R BB E 2R R DL BT S B A
FEFERIARZR T o WERR A ARTA Lua IEVARIEU 7 OB 7 ol 4 R OCHE 7, Lt i)

AR AR B PBRATT o — ] BRI DRI A HE L 1) 55 A 0«

io.write(" ", k, " = ")
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B

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

AR, 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\"",
}

—— B

{

['a] = 12,

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

88

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

PR RHK

12.1.2 fRAFHATIEIAN table

T A A AT A R AL TR table, FATTH 25 A FHANRI 5
PORAEEL, Myt s AN BEAR G MU IR DL, BRAIAMEI o Ol T RS A AT 2R &
KAl Bk, NN KBS table FIX AT T34k, TATBELATE 5%
C2RAF I table LAR 1E T H3 A Mg R AR A FA TR ADHSK table Ricx £k

AL R B, XK T REGIN table, 1{H R M E A o

AR ZELRAFI table HAT—STFAF 8 BB B B NI 13X R £

PRI EEASSE R R [ 45 2R

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

FBEABAERL FRAIXA %, saved XA HUE EITHR 2 IC %k A RAF IR

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

saved = saved or {} -- initial value

io.write(name, " = ")

iT 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 iIn 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

CSEBRIN P n] BeAT BT84k, e MO T table 3 [ IR, ANid, iXANFELRIE T —

AN S S s BT (1477 AR 22 i S

WERBATREORAF AT I =B 00 10, BAT Tl LA R table (¥ saved 2% 1] save

PR BIIIRATAIE b AR

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

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

SR S S IR TP

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

b ={}

b[k"] = {3
b["k™][1] = "one™
b["k"1[2]

"two'

SR SR P 14 FH [R]— > saved %K1 ] save pf%K:

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

SRR I R

a = {}

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

b= {}

b["k™] = a[1]

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



Programming in Lua 91

R o Lua 5Tk, AR tAT oA LA T DU R L. L,
AT AAAE ] 42 R A8 B ok Or Ay, BB, 1Y chunk #i&— > local {8 R R ;
WA IE K&, BRI A AL B O R R BO0 MRS . Lua 45 TARBL)), B Ry E i
AT SEHL o

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



Programming in Lua 92

% 13 = Metatables and
Metamethods

Lua 1 table /1T 5 SLIIAT J, BATTAT AKX key-value ST HATINERAE, Vil key X
IVif¥) value, 7] BT ¥ key-value. {HZBATATT LU A table $0ATINEAE, HAHT LA
LEA AN R R

Metatables foV/FFATEAE table (AT 24, fltr, 4] Metatables AT mT LAy X Lua i
i TSP A table AR INEEME a+b. 4 Lua 3K AN RIEATAINNT, A 248 A AN R 2
T /N EA Metatable, Jf: HAG A Metatable /&75 45 add 1. 4 5 3k 21 )i x4 add
R (AT Metamethod) 2511545 51 .

Lua " ()4 —AR 4G H: Metatable. (5 THIFATTEE 2 userdata 1545 Metatable), Lua
BRIAA A metatable 157

t={}
print(getmetatable(t)) --> nil

HJ LA setmetatable pRZ0IX B B A — 3R (1) metatable

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

ARART— AN ER AT LUSE HoAth— N 1) metatable, —ZHAH 2 1] LA = — metatable
CRERAAIIERIMAT 4D — R WA LUE H & 1) metatable (FER AT 1T H),

13.1 F ARiz B 4y Metamethods

X3 ATIE 1L AN T B A an T - metamethods. B e B AT E A table
KRG, AT RECRINR S R HAE, AZEERIE, like BfE. BAE—NERNE
SOXECpR B, ARG A8 R R PR B — ME S
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[Kk]
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 PEARRE 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 AR 5 2 BT (F) AT AR S IR 8RR, BATR iR a 0t 4

metatable, Jf H AiX> metatable 78] b BEAH hn4e4f

b, WATE SR, AR metatable. i Guis Yedin 44 25 ], AT

B AR set N .

Set.mt = {} -- metatable for sets

B, B setnew BRI HTIN AT, QAR A [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
Y Lua B AN A AN, R XA R, AN A A S5
IS metamethod, FRATTHT LU AN EE G 1EAT AR -

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

[RVA: (K3 BATT R LU AIAT SR 54 R SCER 15 A SR A

Set.mt._mul = Set.intersection

Set.print((sl + s2)*sl) --> {10, 20, 30, 50}
X TR ANEARIZHEST, metatable #G 0 MY 354 5 H0 B, BRT__add. __mul
Ah, EH_sub(). _ div(iR). __unm(f1). _ pow(H), T LlE X concat iE X
BHAT A

M PRAT IR AN R BT I AT [, E G SR AN E R AN R 1Y) metatable 5140 -
Set.new{1,2,3}
S =s + 8
Lua EF metamethod (5 0): W — NS HUfFAE A1 __add 351 metatable, Lua
1 F'e 41 4 metamethod, FTEE —ANSETGK,
IS A BBAEERTAT__add 151 metatable, Lua f# F1'&F 4 metamethod 75 IR

S

Lua AL IX PR AN, R IRA1E1T L1 s=s+8 [1149 77 Set.union R4

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

TR IRA ARG B S s A A DA R, AT A aﬂfcﬁﬁ%éw%&m%&
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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 % %1z B 4) Metamethods

Metatables 5 70 VFF A48 ] metamethods: __eq (Z5F), It UNFD, Fl__le UM F
BT 4 R ARIB TR TR IR 1) 7 o XT3N 1 = ANk RIB AT L1111 metamethod,
K4 Lua K a~=b #:#h not (a==b); a>b#Hihb<a; a>=b 4l b<=a.

(E#| Luad.0 Rk, PramEEEFEEGRS 1, a<=b# R not (b<a). A
MXFEERIEA—BUEM .. JRAEFWF (partial order) 5o, WA, HAZHT
HIMTCEHS T LLEF B HE PSS B, 75K ZEWLE EV7 OBy, oAt
AN Z A4 (Nota Number Bl NaND. 45 IEEE 754 [¥ihx#E, NaN &R ANAsE
XAE, Eetn 0/0 IS5 R o ARt ATAT I 1) NaN LLBLIR 25 SN 4 false. e
Pi, NaN <= x & false, x < NaN M2 false. iXFE—3k, EXFHMENL N a<=b #HH
i not (b <) AT IERE T )

TEBAG T RAFRAE G b, GRPAIEA A . <=REEAMAUE: a<=b &
RES aREA D ITHE. XX, AlHta<=b b <a#li false; Kk, 17
B le F1 It (RSEIRAFF -

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

e, BATEE A A S RO A AN SE

Set.mt. eq = function (a,b)
return a <= b and b <= a

end

A1 ErE )G, AN T UR LS 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 2RI L E S AL B 575 Lua I A AT Rl an SRR B LR AN 45
A—NEF, Lua BP0 HAS R AL, G R B LR AN AN A metamethods 1)
X%, Lua WoRHl AR R

{EAHAE LB M RA S AT 12, A R AN X B AN IR () metamethod,  ELACHI S5 SR A
false, 2 n[He A< H metamethod. XERG T Lua FIAILIAT A, A Lua &2
W AT B R AN, AN 2SI e AT E . 9P 3 [H] 1) metamethod 1755
ST LI %, Lua A 421 FIA R metamethod

13.3 & & X % Metamethods

E—LEFE, 78 H 1 metatables 7w S RSO R i 1S Ol . 2 H wroh b,
BATE R metamethods #5/2 Lua %070 1. A MEFUNL G 57 AL B IS S RF 00 e 21 1
metatables F1°418 FH4F & X ERAEN) metamethods. {HZ, metatable /&M@,
NAAT LIAE R .
tostring & — ML 1. WIRTTRIFRATII UL, tostring AT 1A% N7 H table:
print({}) --> table: 0x8062acO

(FEE: print BREUSE A tostring kA% AL B I H Do AR A X — X%
I, tostring 23 B Jokr B I T AFAE A7 A7 __tostring 15¥) metatable. 41 F 477N
DA AR S 2 30 6 I 1) R Ok 78 ok XAk, I AT iR 25 SRR tostring (R 45 5

HERMEEGB T RN CE 8 LT — RO A A 1 R T H K.

I, FATTH TR EDE AR A1 metatable 1) tostring 35k i FH BT 52 A FT ED R AL

Set.mt. tostring = Set.tostring

KR, ANEHARHERA T print FTEI-—ANMES, print #8< B8)i A tostring, 1
tostring 2> H Set.tostring:

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

setmetatable/getmetatable & 5t 2 {f i metafield, £ X Bl 00, wf BLAR P
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metatables. fBE VRACRA IR AE S A HAE FH 2 BEE A R AREIE L metatables. 41 AR
%} metatable 2% T __metatable [¥){i, getmetatable K iR [F13X ANk (rI48, 1M 1 setmetatable
H4s

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 % 48X &) Metamethods

FeTHEARIZE I R IGIEE K metamethods #55E X T 45 RS AT A, A 19F AL
BIEZARGWAT R o EEXTEPIRNE RN RIALAAEIR I R A S, Lua it
T HAE tables AT A 0 v .

13.4.1 The __index Metamethod

AUTAEIE, ST 0 — AR IAAEAE R, RIS Hh nil, X IEMT, (HHFA
—E1EM. SR, XU Rl lua fiFRESs L Ar 4K index metamethod:  WIRANEAE,
IR A g5 nil; G FAFLEN HH__index metamethod iz 1] 45 3 .

XA F IR TRl gk 7k o B BRAT AR — 2ROk A T . AN R
WE WS4, e 25, KN, BE RIS ITE MRS H A B RIE,
PR AR I I R S AR B S H R T QR RA TR B .
Bl iR, SC— AN RIMESR, SR NI EEOAE. Ry
o, B ASHIE O R4k AN R ALV s DI, B, AT AN R AR
AL R AL, ARATTIE > metatable:

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

end
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IAEFRATT5E X__index metamethod:

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

AR, FATEIEEASFIE 1, AR5 U5 A (sl g SR R

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

1 Lua K w ANFAESE width 1), {HAE4 > metatable 7174 __index 4, Lua ¥
w (the table) F1 width (B f{i) SKiH A __index metamethod, metamethod JIJ3E i 15 7]
JRZ (prototype) FRELHR/D ¥ 1 45 5 o

__index metamethod 714k & P 48 FH AR R & L, v LA Lua S it 17— B favili () 48 A
Jix. __index metamethod AFEEARE MR, bt DUE— K. (AT — 3L
[R5, Lua % table Rk IRHAE D SHOM XA R EG i —ASRIRHE, Lua ¥
TEXANRPE T H DM ik,  BHE A7 0] LAE 3 —Fp oy Qs i o 's
A

Window.mt. index = Window.prototype

IAE, 4 Lua X4k metatable [1)__index i, Aih &I window.prototype [FJ{E, ‘&t
AN, PTRA Lua K07 1A XA RS D (A, i e A 2 T AT

Window.prototype['width"]

H— A A__index metamethod A H], Sttt 77— Bie di i 7 5 1 S BB 4k A 1) 7
o —AREUMACHY EARRI TS AL, R AE T T2 RIE Tk AT LA 2 40K, B
g, R — oA R HL ] . FRATHEAESS 16 TPEgn e gk A& 77 2.

MBAVEA L H__index metamethod K17 ] —A~32, el 1] LA rawget %4
Rawget(t,i) 1 H LL raw access J7 iR, X iy i) 7 A S AR AR AZ 4t (the
overhead of a function call kills any gain you could have), {HASEH i FA 1755l 7E )
FA B2

13.4.2 The __newindex Metamethod

__newindex metamethod KX R B8, _ index WA KX K UG ARG RIT—A
B IR, R S T3k newindex metamethod: 4 B A7 AE Wi FH XA pR BT AS
HEATIRA 45 . 15 index —FE, WIS metamethod J&— N3, RBE S0 & A,
AN BRI R AT A A . S5, A raw BEAT LIS metamethod: i ]
rawset(t,k,v) A5 AF{1] metamethod X736 t B9 k KM N v. __index FI__newindex
metamethods 7R & A SR At 75K IR &5 A2 30 1T [ 6] 5 2 A2 1) 7 A 4k AR
MR X IR TR A0 FRAT TG LI e 5 B (W81, 10 ) X 5 () R A ) A 2

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



Programming in Lua 99

13.4.3 AINEZE

PR3 (1 2 A A Sl R BROAE B A2 il R S il i metatables S 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

BAE, ANEA ARHEBATG R fsk D g3k, fh)__index metamethod #% i iR
[1] 0. setDefault p&%Ck &5F— A T5 L BB R GIEE T — M) metatable. fEHIRZME
T EERNE SO T, X 0] REAASAR 2R AR A2 K. SR 17T metatable A —MERIAE d Fl'e
AL R, LA R BN RE R BT A R AT 8 — 1) —A> metatable. & T 3 G A AN R ERAE
(3BT () A% S — 1) metatable, FRATTREREAN R IGBRINE, AT —NME— IR A A 7E R
ARG B R BRATALO 2 TR EL, BTG A BRATT [k

local mt = {__index = function (t) return t. end}
function setDefault (t, d)
t. =d

setmetatable(t, mt)
end

WER AT O A TR AL, ARE 5 DRAEX AR IR A B EME 1o FRATT A 2
AR 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 RIK I 5 P2 A N3 TP IROR AL BE, AR IR (146
HER G R, X N A BRI o SR T3V (1 TE A S LA 7 2 FRF IR 1K) 2% - weak
table, £ H 4 IEFATIEBA NG WA, AR 17 Eifig.

N T A A FEBRME MR /T LA R R, 30 PR o 2211 memoize
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metatables, AR 17X Fh 7 0 7522 weak tables, T LAIRATT TR AN AN 25 17 2,

13.4.4 Wik

__index FI__newindex #i& KA & U 1] IIAAEE A RAE R o JliRon —A
IO FITAT U 1) DL e — T VR R R 2% . IR, i SRR AT AR s — AN R I BT AT U
RO, BRI %o BLSE R A —/MUH . IXAMRE R — A%, JF A _index
HI1_newindex metamethods, H13X AN 7532 8 T BRI T A7 U T 155 0 K L 48 1] B 46 1)
xo Bow, CRBRAVEERENRGR, BATTLL:

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 BACHERE ERER TR t D7 1) 15 0 -
> t[2] = "hello”

*update of element 2 to hello

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

JERE: AERE, DB RERATE K. Pairs BECKEXT proxy HEAT#4E,
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MAEIRIRIR O WRBA TR Z KK, BAIATTE NG —IRZHME A — DA
metatable. FATTH B AR proxy A5 iR IR CE:, a0 proxy JEE—NA T
metatable BI] . K FIXTREIK proxy JCIE I — AT R 1) 1 122 R AR TR R AR R proxy 1)
5, HERATTRUE X AN A R FA 34 *’l\ﬁﬁﬁﬁﬁ’lﬁiﬁﬁﬁ%ﬂﬂ’ﬁﬁﬁﬁﬁE‘Jﬁ‘ii%ﬁd@
AR A A N RT CAVS ) 1) keyo K BRI AR R, S R R

-— 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

WAE, ANEA AR FA TSR & JA 1 ZAAT UL t=track(t).

13.45 ik

K FAREE R BAIR 2 5 S — /N R . JRATT 7 B U I B A i s 3 A 1B 0k
LRI 5% . 8 index metamethod, F&ATT AT LLASE FH e £ 2 H i U A & kA
3, PEOABRMIAT ZREA T . e g If B s e m i s & 30 5R 4R 1
Jrike fH5E, XPRIVEEREE A RSB AN R metatable, {#H__index
EEIOIY GRS

function readOnly (t)

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



Programming in Lua

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, B (s R P4 4 BT update (17D 1E R —

AN, BRAT LA H s — 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 ¥ Mg

Lua H—4 8 environment 3538 K R ORAEITA 4 R85 . CERSfMUEL, Lua
75— 2511 environment "F{RAEABIK “global” A8 He, {H 2 FRAl 14T I AT LA 203X Fit 22
PO X PP g RIS — A T Lua (P EESEIR, PR T A (19 4 JR AR s AT
BAREAANFE RS 55— DML AU FRA T DUG AR — R AR XA RAT
BJRERENEL. AT FERE, Lua MIREEARSIAETE N2 REE G, (_G_G %
T_Goo flln, NrinfCRFT ERTE Y HT EREE h A (1) A R AR B R 44

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

141 R HEL TR AT E

W, BT UG RS A R R D 0. SR, FAT 10 75— 25 g
& (meta-programming) 773K, L ARG ZRD— DB P ARG — R &
4R AR B, B T BEAEIEATIN A REANIE A Je AR B N T 3RBUX R4 R AR s M,
RSP B3 AT BES R T ZRAL ARG :

loadstring(“'value = " .. varname)()

or

value = loadstring('return * .. varname)()
Wit varname J& x, FIHEBARAERI45 R "return X CR-—FEACh "value = x™),
MIBATIN A e AR A I S5 R SR BRI S 31— chunk 181 R 2035 DL A
FCAbAR 22 A 1) e o AR AT A A7 2B v 208 S B il 1 5 i IR () T e, ARBE I T
value = _G[varname]
BRI &/l i 3, Br AR A] LU R BRI AR & (AR 44D R LR]
Al

o AT LA AL 7 206 — A4 AR B . _G[varname] = value. /NDy: —SUFEFF
DON IR LR AR Mory, JF HOATRES XA AS: _G["a"] = _G["varl"], X & a=varl
MBI BIENE .

o) I T P ) RS — R, R ] LU Ao read” or "a.b.c.d" 5542 . BATTHIE
IR PIEA T, N_G TFG, AN AN P -

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 21 gfind pRZCKIEA f rp I8 i) CRin s — N a2 AN BE R R
LTH o AR, BB N R B I R s TRE G -
a.b.c.d.e = v
ST

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

Wi, FALAEAEG T, DAL A B 5 — M. BT setfield
PRECAILAR R (A PRI S 2R AEAER 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
tw] = v -- do the assignment
end
end
end

RASF AR UL R LA AR w b BT sl CBRAFAEAR R d AP . R —A
A S AN SR VFER B R R ITE R — D44 7 (BRATRAE S 20 T UL AC )0 .
AP 1 ) e 2

setfield('t.x.y", 10)
QMR ER L SR wx, JFEX txy I{E 10:

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

142 oA AT 5
SRR EANTFEAIE, BRI NEPRUR T, (HEERRE KR, — A fEHR

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



Programming in Lua 105

MIPFE R AT RES [ bug H HARME AR I . ARTT, G R FRATTHERK, %Eﬁ]ﬁTEiﬁiéEii$*¢Tﬂ5:__
KA Lua A 104 R AR s AR AR ATAE — ANl R, FRATTAT LU A metatables K48 1s
) 4 SR A T AT A o
FH—NEUR:
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,
o)
XAk, AT A YT ) SRR 42 )R A R E A 2 5 R A R
>a=1

stdin:1: attempt to write to undeclared variable a

(R FRAT T 75 B — S AR e ? A rawset, 1] BA%Ei metamethod:

function declare (name, initval)
rawset(_G, name, initval or false)

end
or HAF false Sy T HHEM AR A AR SN nile VERE: ARIIZAE 2RVl i
LA (before installing the access control) & SUXANpR L, 5 WNKHAS 2IES DA B SRR
SEAEAR B —ANFT R A R o BRI A e BE AR T, Rl iT DUE AR I
AR T

>a=1

stdin:1: attempt to write to undeclared variable a

> declare "a"
>a=1 -—- OK
HEEAE, O TSN, TRATTANRE T S0 LB At 2 75 0 nile G 2R
& nil ViRl a5, PTL, FRATMEH rawget ik metamethod:
if rawget(_G, var) == nil then

-- "var" 1is undeclared

end

AR ] Fe VA AR T DOk il BANAE, BT JRA TR AR e — N Bh R Tk
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(RAEFT D2 I B 04 . T4 G metamethod BB FIORH G, fhatodix
A R A . AT F

local declaredNames = {}

function declare (name, initval)
rawset(_G, name, initval)
declaredNames[name] = true

end

setmetatable( G, {
__newindex = function (t, n, V)
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 5 5, AR AR /N o] LA T 1K 58— i vk J77%:  metamethods 75T
WHAE RSO . B R R Tk AT RER R, AR 2 BN S U ) —AME
nil AR &,

14.3 E 4B HIR3E

S A U, AR R R P T R e B, R
—> metatable 2347 42 R Ui AN, AR BN RE - AR L ZIGEAE [R]— MR35 8o ERARAR
FEHIARAERE,  FRvEE I m] REAS T BBCA A W] 4 R AR e, R B3RS

Lua 5.0 SEVFEEAS s 0T LLA B PSR SR IXAN R, Wl R IXAR A1 B,
4 A AR ) H R R T 4 R PEAE T SR TITAE Section 15.4 FoAI T 21X A HLHI K AR
ARG, 4R AR Bt A T LRI .

LM setfenv ROk 038 — AN BRI . Setfenv F252 s BOMIHT IR A 2
o BRTATREALS, ErLEHRE MRS TE s 8. 207 1A B
o, By 2 A0 R B0 s G0 5 AN B pR BBOR 3 A AT T T 2 (R PR 58 2
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IRTFAENDD AKMESEHE. X BoAAis je 4 I N 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)
PRDLAAEFANY) chunk PIZATIXBARTS, WERIRIEAS B EATIB T4, FAT
ot —NAF R E, P setfenv 252 mafih B CHIB—4T ) — BARSR TR,
JTA 4 /U5 i) AT XA IR, R s, RS R IR 4 R A&, HE G,
Pk, VR Je Al 245 R R(E 2 (populate) 4, LR i 3AL::

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, ABIFE A IHIIAEE, HohRm] LIS print B2,
ik T LS T 4k 2 et 26 (populate) ik 1 37 (1 2 4

a=1

local newgt = {} -- create new environment
setmetatable(newgt, { index = _G})

setfenv(l, newgt) -- set It

print(a) -—> 1

FERXBACR B (A3 AN TH PR i k& T print Al a; SR17, AR FIRAEHRAE AN B &
AT, AHHHODIREBAE BN T 2R ER. Jidh, R LIS _G B ilie i

-— 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 B AR ) R B R AR T IR AR . BT RL, IR A
chunk 542 1At B SLR9FAE, 1XAS chunk Jr A 78 282 2 )i 58 SCIR R B = A R IR 3R 55,
W Z R XN B A 44 25 AR A I RILE], AT — =B 2.
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% 15 % Packages

R F LML T IEMHLHIA R 4 R S a4, Ll Modula 1¥) modules, Java
F1 Perl [¥) packages, C++[) namespaces. f—Fi#Liil%f 7 package ' BH 117G 2 10T L
P DA B oAt — S8 2045 14 FH AT AS A (R R0 o R ADA TR B AL T i S AN [ v iy 44
S AR . AP EGIE A A 4 A5 A, 2RI AN 44 A3 R R L 44
A Ay 2 2= W o XA P HAT .

Lua Jf¥%AA 0L IR HLE R SCBL packages. SR1M, Ffl il iE & 42 AL LA ML
TR S S . B AR S . BARHEE —FF, A KAk package.

i 3 S packages W R 4 FRATT T LA At & FE A packages, JfH.
A DME TS SR AT D RE, AeRIB 2R, K2 4055, packages AN &5
{Hi(first-class values) (tHali/E i, MMIAGEAAGEL = H, ARAE N RS E. . .) KL,
X T BRI 1 AR T A R SR T R

Lua ", HEARILAT - EHSH K52 pachages, (HAHA HAbAS [F] ) 5 v Al LASZEL
package, 7EiX——%, FATEAHXLETIE,

15.1 X ARF %k

SR B TR] SR 5 R T N IR AN BT I A A TS . B, BOE AT
IEAES —MRERH PR RAMEH KRR R R, RAMWANE r CLBEED) i OF
BBy o BAES)— KRR AP AW BATITA IR S — M.

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.i)
end

function complex.sub (cl, c2)
return complex.new(cl.r - c2.r, cl.i - c2.i)
end
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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 HA M XA AT XA RN
A7 LI5E 30 3AT Al DAL AT S VS AT B 1, e
c = complex.add(complex.i, complex.new(10, 20))

PR SR S AN ECE I D RETF A e Al 556, AT e L
58 SCHR 25 St /s AE T TR BRI A4 0K 55—, [F)— B0 A 8 e R L e A E R T
PRECHT TR E WA TATT LU R 2 R AR 44, SRR IR, AR5, KA
PRSI 20 e A o AKX AN, BRATTE S 1 (14X

{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

AERl— NN I — AN SR EOH 5 — AN R B I CECE bR B B, AR 7R
bargs . 20, EATKEBTEZEA. S, WA AN REA A . TR
TR RS —ANER):
return complex
XA return W5 A IR T, R package TR 45 4 A8 B complex T . HE,
FATIAN A package §T FF IS fige ik [HAC B o —AMREF ) ) 0. BAMEIR (15 A I AN 4R 2
fHaAY, IF HARAE T 5 M4t package ] 77 2.
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15.2 A4 N (Privacy)

HIfE, —A package A FFALIIFTE A, WHi S, 1T package 1155 7 bl ]
PLVT . SRT, —> package i H CIMAA I (W& package A5 4 fEVi

) WA K. 7E Lua T MEGE TR A A 70 52 SO ey A ok sl
an, FAME S A5 N FA A e& HOR A B AMER 5 A R
local P = {}
complex = P
local function checkComplex (c)

if not ((type(c) == "table™) and

tonumber(c.r) and tonumber(c.i)) 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

XF T S H A S RE S ? package H T 44 P AR AE— AN IRST I i 44 45 1)
. Package HHIEE—NSEAR (entity) S REHRIC I AFIERERAAH . Fidh, FATLEL
AN IEMEEAL Cprivacy): AAFTSEAAAE package A2 AN T Ui ] (o Gk i v i [/ 4>
package W IR HA AT I SEAA SR T4, 20U ERTEE P 38— RIS, 23R4
16 SRR B PIR S (A 22 AL B RL A A8 LA AT ) FRAT T8 2546 e A H 7 5K

AR 715 AT LASLZIRJOX A ) . FRATTW] LUK package P IR FT AT bR 250HR
PR R SR, B e KA e e A R . F XA L, BT complex package
(LEEINE
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,
}

PAEBRATTAS T 75 2R FH e B NG E BT T N RS, A ORI FAA 14 ek 2008 vk
HF. 7 package M4 AL, A MATHRIIFIERSIE G A AR KA. WHERZHN
FFIEAFNRIUAE package [MITFURAETE AAR, HITRATAREIXFEML, PR FRATT 20 1 56 58 X
Je S eR

15.3 &5 f#F

AL 5 —A package SR 5 ¥ BT A ARKD ] — AN Sl SCfb . SRR RATH T
BEPATIXA ORI INZk package. i1, an SFRATTRE F i FeA 111 R 21 package G52
— N3t complex.lua #, #ir4 “require complex” #4447 JFiX /> package. icf¥: require iy
AP package HEE 2 XK.

TEE R RS, FETE R LRAF package ) SCIEA AT package KR . 4R, ¥
AT TIE ZR AR R A — AN I AR, TRA require iy A FH SO AN A& packages. — Rl B Ty
WA package G TRNIN BSR4 (Ebhndua) kw4 k. Lua IFARF BB C Y R4,
T2 AR AR B B Ve . ln, SRR B AR & "lusr/local/lualibs/?.lua", HEA %
¥ package 1 fiE {17 E— 4> complex.lua SCHH

e N FR A fiv 44 1 JE i 44 package. tHak AL d, WURRE Ay 4% S0, package th
SWEM G XA RITIESEAE TR KM R B, W R ARA AN A0 R 4 ) 1
package, 1R EMBSATM —A, W EEMH — F . £ Lua A H
_REQUIREDNAME ik Hdr 4. d4E, 4 require N —N ORI, Bw X T —
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RS B SCIEA . TR, FEARIY package ] LLIZXFES

local P = {} -- package
iT _REQUIREDNAME == nil then
complex = P

else
_G[_REQUIREDNAME] = P
end

A5 Ay i DK A 43 AT AT BAAS 75 B require 5t mT DA package . 4 M
_REQUIREDNAME #A7 5E X, FATTH i (1) 44 3271~ package (49§~ complex) . 73 4F,
package i FH HEFUSCHFA M A O R LU 388 2 21 S epx.lua w9 Hag 4T
require cpx, A4 package WA G MMZLFIK cpx o Gn S ILAh R A R A Ak
cpx_vl.lua £ HiZ47 require cpx_v1, JI84 package 4 H 3K A & In#k 22 cpx_vl 4,

15.4 1& F 2B &

XSG package 17 VE RS AU ABATTERFR R B RARZ R0, thdn, 7E
7 B I i AR 2% & J5 4 local BT o 43R A8 it 3R 1Y) Metamethods $2 it T — 2845 R (1) 57
A, AT AR SR SEIL package, IX 48 AR HIL [ AbTET: package A AR IR B . i
IR 250 B W IRATTAE T package - chunk ¥R, 54 i package 6173 (1) T A ok %k
AL IXAS B RS
%ﬁiﬁﬁﬁﬂ(*fﬁl — H. package A — M EREE, AT b ) R A B,
T 2R R BRI XA, FrLL, AT CLK A (A R 0% B 4
Eg SRJEAATT s F B E N MALIN AR (4R package 447D f#14E, Firfi package W7
TR IX A RN package M4 T . R IX B I & T 52 3048 X PR AR
gh IR

local P

8

complex = P

setfenv(l, P)

BAE, BPATH I3 add, it s H 3)38 . complex.add:

function add (cl, c2)
return new(cl.r + c2.r, cl.i + c2.i)

end

G180, FATATLALEIXAS package AN ZE AT I AR & 2. 91401, add e %5cif )
new PREL, HBE2 H b A complex.new. X7 vEHEAE T X package fR&F 12 FF: 2
F 5L AT ZAAT 288K LA, JATIR 4> package W IOPRECA T ZATZE, W&
A FAAT BB BT A Xl A RSP 530 T local SR, AN 2 G4 Jm i 44 7 1),
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FURSH /T B R A G R e 4, A TAT BRI R RIRT TR T

1] package % [ /7 1E41 &K :

local P = {} -- package

if REQUIREDNAME == nil then
complex = P

else

_G[_REQUIREDNAME] = P
end
setfenv(l, P)

IXFEFANRED 1) FLALK) packages 1o — HLERATRE & P ARG IATIOINEL, Hfl]
UK T VTR T LLAT I AR AR e N T 3 LR 595 7T LU X A ], (HAR A7 F)

%o

e ] B AR DR OT VR R A T kK, AR AT T FRATTE 20— A
local P = {} -- package

setmetatable(P, { index = _G})
setfenv(l, P)

CURWAZRAE I setfenv 2 Fi i ] setmetatable, REEDEHE A ? O 4 X FhEiH,
package HftnI LA ELE VT ) A 04 JRibron A, AH A0 B — AT A N ARy . 2R
w bk, RO IEA R NS R IRIK package ILTEAL T T A I A AR
o i, AR package AR T LAV FHARAEZE sin 26 %5: complex.math.sin(x). (Perl's
package FR&ZtthAIXFRHE)

T3 Ah P 1) U7 ) HoAt packages 177724 7 B — N Ry AR B R ARATZ (K IR B -

local P = {}
pack = P
local G = G
setfenv(l, P)
PUAE, ARDAZF AN o7 ) I B RTZE_G., R U5 ) 8 s R, BRI AN A F
metamethod. 5 4KZKAN A& X RN 9%, AR AT LLYS i) 2358 XM vE i 598
FEAT A, H A IR AR AT BE T ZEX A R

—ANEINER T H AR TR EE I s 2 e packages 75 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 A F Bt i e L
TSR .

15.5 H4b—23H 35 ( Other Facilities )

AT EFPTUE, HIZR S packages i Fi Al AEEHT Lua 1 BT 7 58 K DI fg .
XHLIA TR REPE . AEIXHE, FRH A — 2l

PMIATTELW: package HIFTA A R 1€ SUBHE—L, #ilan, FRATHAFE—AMh
AL T chunk 25 3ATT ) 52 20 package 38 0—N 87 ) BR 2L

function complex.div (cl, c2)

return complex.mul(cl, complex.inv(c2))

end

(ERERE: AR B ABREIAE— NSO N, Nt Sk,
BATT LAALE R AN S22 58 X £ A packages, Fdi 1 B4 H & ¥ 45— package Jill
TE—A do fRAEHy, IXA¥: local 25 A Re gk PRI 7E AR E P

£ package MR, WIRFATT L FH A HIZEARE AT LLGABA 152 >Rt
A
local add, 1 = complex.add, complex.i
cl = add(complex.new(10, 20), i)
AR FATTANAE — 3 N — 3 1) B85 package 44, B AT — AN 1) JRi i AR 2 36 7 package:
local C = complex
cl = C.add(C.-new(10, 20), C.i)
AT package 2R, K package T H 144 IR E 4 R fir 44 4F
[ 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, W 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, A1 H: 2 1] LAFE packages H ik £ packages; i /& thiFk
fI1#E— package P& ] LLAEE package, #RJG 1R/ D EIX A M.

F—MEBZAE AN BRE A RSB R A A gk, 43 AT
H—A A3 nE package, & FBIAIE— B8R kKR package Jf H ik B RN
__index metamethod K588 H N4 AT FARART— AN 3 BN A8 ek 250 I e
__index metamethod 4 # fith A& 2 N AGE AN . S R IR A C 2Bk, _ index K

AR

N ARSI A SN Tk N R EE AN B S . (]

A — N SUPE N 2 BRI IZ B8 S i AR — AN AR AR HERY 5 X SCeR 8,

function packl.foo ()

end
function packl.goo ()

end
SRIM, SO IFA A4 package, R4 4 R BB N2 (P % package U&7 AE T -
7£ 7= package P FATE SNl 2R id sk pR B IR 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 EATIAI 7 package Ff H. s i) 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 RINRBA — RS, HMEIXA SO MW JAE T I T S0, R iR

[l R 30 S U5 T PR 45 2R

BRUNHEAN R (. XEREFREHIE? ) #AEH Lua 511, FTLURE S SE &
GAT A . B, BRETLLE C 51, {F metamethod H ] loadlib Jnaifh. =& FA
FATTUIAE A R R TP i 2 —A metamethod K H 2l #4484~ packages.ix HL A5 To R ) AT fig

SRR
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% 16 = @mé L4258t

Lua PHIRAMXAER AR X BT R BE—H, KBRS (AR,
WA SRS AT, R A P ASFRE IR 5 (table) AREPIASAN R X
% M BAEAF AR ] AT AR, (A2 X% BXgRe, &
(R i Sl 301 55 FE AT A B0 FEMRBIEARAT R AR e R BATHATI AR A e 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 (4, FTHIE

AT UK -

Account.withdraw(100.00)

R R Hos 2 BATIE %, AR, fE— DR BN ] 4 )R AR 44 Account 2
ARSI, B, RARBCREEIX MRS (4§ Account) HRAHHT
S5 BIMERIXANER IR I B 5 XA e Bt A R R AR IR A (I
5 Account) FRATRTRMEIT o WERIRATEAR TIXAX B4 T, pREL withdraw FfANfE

1

a = Account; Account = nil
a.withdraw(100.00) -- ERROR!

ROMAT AT 1 T NS SR N %A AL ) 2 i Sl 30D D )

ARG @ XOTVEIHERT b NN S SRE R A E I 4

XS H N self BiF this:

function Account.withdraw (self, v)
self.balance = self.balance - v
end

BUE, 3T XA I iR I I RAN 5 2R e AR A X R T

al = Account; Account = nil

al.withdraw(al, 100.00) -- OK

811 self Z80E CREUs, BT BUEEA R EUT T2 A0 5 Fe

a2 = {balance=0, withdraw = Account.withdraw}
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a2 .withdraw(a2, 260.00)
self Z A AR 22 11 ) 0 G0 5 2L . K220 00 i 5 R X Pop L il B ek e >k »
XFERRT AN P IXAN S 40 CRARIR W LIAE T A A XA S 40 . Lua 424t 7
SHAE B SRR R B IX N S A A B . FRATTT DL S F i AR -
function Account:withdraw (v)

self._balance = self.balance - v

end
W
a:withdraw(100.00)
B 5 RCRAH Y T AE R 50w SCR R B0/ FH IR, 89— N s B S 4. X fh
TSR T — PO B, SEbR EIRBEE A A BN A . BATATLAEH dot 15k
SESCRREUM A B SR R A, 2 IRER,  HEBAT IR b BELF A AN 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)

IAETRATHIN G — AP fF, — RS FHERAEIX ARSI 7 (HABAT ISR B
b—A~ class R4, kAT . Soff o — N8 FRATTAnT A RE QR S A AT A 1
ZAX G ? U, RAOVEMEA AR Z A accounts? (i &FXF LI %
Account I &)

16.1 X

LB R TR F PR RIS, AR B R IR . X TR E L, X
Foe RN . Lua AEERIINES, S0 So0E b B S RAT 830 B 2 RTEAR
(shape). #Rify, HKHEIHTJEA (prototype) (K1 = Ebhn Self F1 NewtonScript, 7E Lua
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TR RS A . TEIX LR Foh, W REA R A, B R ABH A prototype
JEAD, YU HAE TR RS BN, S5t 3 prototype A HX L4 . 78
XAAEF SR (class) MIMLE], FRATEIE— NS, fENLEXN SRR (R
I % o2, Hoe w5 250 instance) . 255 prototype 1K) TAERLEIAHTE], #2E T HE
FERTZ AT H

7E Lua 7, Al R0 RA A 4k i AR, IR 5 5L B prototypes. B BH Aff
PR E, WRIBRATEPHAKS a Fl b, FRATTAELE b 754 a 1) prototype H 75 %
setmetatable(a, { index = b})
XA, X% a AT AAER R R SRS b k. KL, LUK b H1E
2%, a BIENS. RIRRTHARATIK S EF L. o TS H eI 24145 A1 Account
AIRAT A, FRAT1AE A index metamethod, 38T XS % 4k 7 Account. 1= —AN/ ML
s FRATANTR LA —DHSMORAEA account XF 41 metatable; FAi1n] LU Account
KA G 1 H metatable:

function Account:new (0)

o=o0or {} —-- create object if user does not provide one
setmetatable(o, self)

self.__index = self

return o

end

CHIATTE A Account:new I, self 25T Account; Rl FeATr] LLE #2248 F Account
HUAC self. SR, 18] self ZEFRAT T — AR 518D A 7T XBERLZ )G, 4
BATANEE AN B K 5 I B — NI E R i, A A kA8 ?
a = Account:new{balance = 0}
a:deposit(100.00)
PIRATE XA B IKS a KEE, a ¥ Account 1E 4l (¥) metatable (i
Account:new i, self Bl Account). 4F&ATiH a:deposit(100.00), FAr 1z Fr b &
a.deposit(a,100.00) (EH FAUAEEE ERER]D. SR, Lua /3% a H4kA 2 deposit,
JeAth 5] 5] metatable [1)__index X N[ A4k, Rl KB R -

getmetatable(a).__index.deposit(a, 100.00)

a 1] metatable /& Account, Account.__index {272 Account( [X] & new p% %+ self.__index
=self). FrLAFATTA LA S A o .
Account.deposit(a, 100.00)
Wt 2, Lua 1538 a 1524 self ZE00 1 )5 451 deposit s JFITEL, SRtk 5 X 4

M Account 47k T deposit v, A FIFEIALE], 1TLAA Account 4k 7K AT [1dak. gk
WU I iEA 2, SR A 8. Frih, — R, et T
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At P S48 1) e B2 R BRANAR » 384T« ZEFRATTEE > Account 5 S, FRATTHLAE T % 51 balance
BRINE A 0, FTLL, Wi R IRAT A0 — AN B K S i e A $248t balance FRIRIUGTE, A4k &

ENNIEE
b = Account:new()
print(b.balance) -->0

M BTATH b 1 deposit J7EEN,  SEBRZEN T

b.balance = b.balance + v

(A self e b). #RiA3L b.balance %5+ 0 F HAWIH M/ (b.balance) #ik T
b.balance. F—XRIATVT RIXME I %, ASAEP K& 2 index metamethod, K24 b ©248

7F4EA 5 2216 balance 3.

16.2 4K

MR T O B 5, SRR AR SR LAY ) ARSI i, IXAE Lua AR 5 L

e TATTH — 3628 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

BAHTH N IEIIRAE H—AF28 SpecialAccount, IXANFH AV BUKE I & 11

FEARRBIRE, BAIN—ADERITUG, NIERGR T R AF

SpecialAccount = Account:new()
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FIAE Ay 1k, Special Account 1A S& Account [{)—AN5f]. BUAE AT Wt 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.
XHE, s4kzk T SpecialAccount, J5#4kzk T Account. 4FRATTHAT

s:deposit(100.00)

Lua 7£ s 1 4EAF deposit 4, fth£:5] SpecialAccount HH 74k, 7F SpecialAccount 1
AT, 23] Account FHEEFk. 175 SpecialAccount ¥k AbE T, BRI LLE E XA
Herp 4k AR 1 77k
function SpecialAccount:withdraw (V)

if v - self.balance >= self:getLimit() then
error'insufficient funds"

end
self._balance = self.balance - v
end

function SpecialAccount:getLimit
return self_limit or O

end

BLAE, MIRATIE T I3 siwithdraw(200.00), Lua A4:%] Account HHT$k, [
—KKAE SpecialAccount HH I T HK) withdraw 575, BT s.dimit 25T 1000.00 (idAE:
FATOIE s I ERIIaIE TIXAMED RERAT T HGHKERAE, s ¥ balance 225 1 .

AE Lua I ) AT R IR A7 TR R AN T 2B SR 245 A AT b .
U RAA A R SR IR EOAT A, VR AT AEARAER G sz, B, iRk S s EoR
HBRFRR IR TG R A A7 K 10%, R B BSOS PR R K 5
function s:getLimit ()

return self_balance * 0.10

end

XFEAEIZ S, A s:withdraw(200.00)Kiz4T Special Account [¥] withdraw 5%, {H
&7 self:getLimit I, 35 1 8 Sk % .

16.3 % F4K

HHF Lua H R A & oA (primitive) (19, BT LAZE Lua F A5 1R 22 5 v m] BASE BT ) X
SR BT FRATTET I BT UL 248 B index metamethod (177 VETT BE & faivt . PERE. A
TGS T T SRA T Uf (1 o SR, BT R — SRR R RS i A T IE A s 5 . R I 3RAT14E Lua
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SREAEE VIR 51/

SEPR OGBS T2 K s BOAE_index. idE, 4—NK (1) metatable £77E—-~__index
PRACN, W Lua PN BRAG R P ANAEAE IR B 2 Lua K F XA __index 4558 I R4
XFERT LA index SEILAE 2 AN AR A 4k 1 A I

ZHEYPAEWE - DRE AL, L, RATAREH IR 7L LA
T PUMARZ A, FRATTE SC—NRFIR 1) R 5L createClass K58 BUX AN T RE, 11 6
B R I AL RAE R IXA KB S H . XA R D RRE RSB, JF B Em
metatable & K ANn] LASEILZ 482K 1F)__index metamethod. & &2 w4k RK, &4
SR JE T MEH P e A 2 e F L TR R 2 . FrLL, IX PSRRI [H]
IR R GG SO R R 2T XA K, —ASEAREIR N IS4 (1)
metatable X & [ L) metatable. 75 1 [l A SEHLA,  FRATTHRE — AN 2R A1 A At 1 S 491 1)
metatable, BJE Y] —RAE N 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 /Mol 7 B — 1 createClass FIAE T, B & I-ATTRTTH FRI2E Account A1)

—~2& Named, Named HA3P41~7772 setname and getname:

Named = {}

function Named:getname ()
return self_name

end

function Named:setname (n)
self_name = n
end

KT BN AR T IX AN RS, FRAT1IM A createClass:

NamedAccount = createClass(Account, Named)

N T QAR SE ], FRATIEOE

account = NamedAccount:new{name = "Paul"}
print(account:getname()) --> Paul

MM IEE Biisn AR E T4, Lua 4 account 3k A% getname, XA
¥4k account ) metatable f¥)__index, EJ NamedAccount. {H/ &, NamedAccount %A
getname, A Lua #r#k NamedAccount [1) metatable [f)__index, Al AiXANMAL&—~ 4
B, Lua PHIXA RO /53 Account ATk getname, #AHE], #X)5 3 Named H
ik, HEPRRMERAMA R R, BTHRMEINE, 2 HEAPRM PR 4K
B — AN E I O 1 R I 7 V2 R R Ak Ak v DLB 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 PRI AT R TR R v REDe GRS VD B
RRGIEIT LR, RSO 5E X, TR SRk R i b AR 1 F 38

16.4 A # (privacy)

AR 22 NI A RL AT 1 A2 T8 ) 0 38 35 IR NAT TR 090 o B X BIPPIRAS B 13X S 0k
S HCOKFN . A LEH D S IE S, T C++F1 Java /- T AES I 5k 03 A8 1 sk
BT » Hofl— 2815 5 Lo dn Smalltalk H, BT IR A 28 B HGE R, BTfT
(RS TERE A AN AN B35 5 Simula AT ORGP il AL .

WHT AT R 28 Lua i 3 ZE R B AR A PE DT R B 582 R R A
T P 1A 2 FH s 4514 tables SRE AT RN EE L . H & IX M St 1 f5 K1) Lua (1)
THIEAR. Lua WA TS RAT KRR P t, AR, Lua Hbsg T/ )b AL
Bt W REN KRB RGN 5. AR, B ADaE =D U iR,
FRP AR U . FrEL, Lua 5 RTUARMIRZ A R an RARA AR o] — A
PS8 R Pl AN B2 1) (I you do not want to access something inside an object, just
donotdoit.).

SR, Lua 15— Hbr2g R0, U b1 oLl (meta-mechanisms), i
AR AT PLSEIRAR 2 AN EIALE . BLAR Lua A BEA R I )6 BB v A S RALT M0 ) 1
B, BATToT ORISR 5 AR s ii At . BRI PSR EANH I, AR08 A2 25 1),
AL E R T Lua 8281 B K A 74, B IRk e T B R ) 8 1 AR A A7 v T 5
WA DALE, I GHRDNE R R — MERRE: 75— MR e (8
MDD o XSRS S ARV, ey, W rekvi xS, A TR
TR Vi), RAVIRES IR DA REHAE: R8I R B RERES, Bz
(2, CIREBRAAAE LN .. B, XS RREARITIR S, BAMEH
TR R 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 R RN RN FOIRES, I ORAFAE R AR & self . SR,
BB R R AR AR P (RSB, IRE A . wn, MBI TR
[FIARERXS 5, AR G bR e 75 1 44 90 1) B 5 B SE I 570 XL R BERAE T X
BETHEBA BN ZSHL self, AR BRI self. ROV RH ZXANHSMISH, K
MIAREE B 5 TR U XN R o R BCR R A e 2 FE R -
accl = newAccount(100.00)
accl._withdraw(40.00)
print(accl.getBalance()) --> 60

AR SE I T AR A A self 2 (K55 70 #OZ2FAA 11, newAccount i[RI 2 J&, ¥
FAP AT L M5, BATTH ARG newAccount F e I BRI B U il . 5
SRBATII 7 AU — AN BB FAG e, AFR BATTT LICKE XS G (AT A] (1358 43 T 2]
BAERT . BAIET B U 75, MATERKRSZAF T, HERAIHFAR IO
Hro filtan, FATTRIIK 5 ] LLAS SELE R GRS A AN 10%0 4730 IR, 2 RATAAE
R P BBV XA S VRN S, BATSEI AR

function newAccount (initialBalance)
local self = {
balance = initialBalance,
LIM = 10000.00,

}

local extra = function ()
it 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, T P TS s Ik HEE VS N extra BRELT .

16.5 Single-Method &%} £ 52 907 ik

WA OO FEF B T EA — MRe RIS Ol X R AN [Tk XML
N, BAATFEAIE —MEOR, B, TA TN — 15 34 5 5ol
KW LA L, WERFTEE LIRS 7.0 7, BRI T WG g4
TRRECRIRAE AR o HSE, —MRAPRES IR AT e BUst & — > single-method X
%o

KT single-method FRIX 4T BRI HLAE : 243X single-method S fr— LT
S EMPAT AR AT 15K (dispatch) J7vEi o &1 X 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, 155 d("set”, 10) EARR L, (HA A T
B d:set(QO) K PN FARFIIT e BN Gt AN S P AL, AR B Rk /N
%o XRIT A GAMG R YE: U7 DR SOREA I ME 7 AU T/ e 0 N T
Tcl/Tk 1% HEE (widgets) {EFH TARBLUR 7, 18 Tk o ANE LR 4 5346
TN NE T DB AR AT ST Red AR pf 4L (a widget command).
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% 17 F Weak &

Lua HZhEHTNAEMAEEE ., FEFP AEBIEES B (3R, BB, AT $AT MBS X %
I RR AL, A B R R, Lua 25 B ZhMNIER AR SR RGN G o 3X m] DUEAR AP A7
BRI R ok . B, T RAER AR S R (RS BUG i Y
S, tbhndestEEE (dangling pointers) AP 73 H -

ANLABIIANTA], Lua (RIS AN ARG IR IR IR A AR A R 0 45 44 11
I, ARTCAUMAFF IR IR AT I B — FEgoldE . 9%, A LEm R s
BRI A 7 BRI B o AT AT (1 LSR5 T LLE AR 22 st 4 A R BT
A

B A R BETER AT R R IR A AT ISR e AN B ot B 3 1) 38 X
(1o — NI 7 L A AT DN EEAR FAR T R S S PRFE XA S
AR SR AR AR #8735 Lua A2y o SR AR I ] 4 H e A B
NTCE, IS AEADS G AR % Lua SRULTIER S B R0 FIRER, AEATE4 R
A I RIR SR, HAE Lua YO BIY,  BIMEIRIFE e AR B B4R X9
FGOLT, RN 8 AL S (URIRET ), AIXPO SR nil {H, 57 A AT 1A oA )
IR

SR, R BRI WA B AR 1K o A7 LETE A T EARNI SR 2R REA TS K
B IR R AEAE SORAE AR IR PP RS S IO 5 CLbnser) e ficsk
I AT IIESS: ARG MR S PR ARENETIN 5. AR
1My, —HXBARA THERSS, ERA SRRt RMESAT HAR et fr e, etk
MBS AT 2K Lua S UCHIXAGIHIE T BLIEX S, BRAFR S JF Lua 75
2f

Weak & —Fh FH R & F Lua — A5 AN AZ B 10X G R pL gl . — > weak 51
&R — A Lua BRI S5 W —ASXE S5 1 51 4 ) #2&
weak, XGRS, T ABLE weak T ARSI ER . Lua it weak tables Sk SEHL weak
SIH: —> weak tables /Zf& TG 5| JHHFJE weak [1) table. Xk, WR —Pxt% HAIFE
76T weak tables 1, Lua $ 235 20K e

FA keys Hl values, TTIXPH# A AT et B AR RN S o A2 IGO0 T, BiRfi
FER A WA keys A values JETEMXT % . a2 di, keys F1 values #JE T35 ]
F 5 ABATTRT BABT (EABATTHE ) 6 28 [l . 76—~ weak tables 1, keys H1 vaules 1 7] fig
& weak 1), BRI IX BLAFAE =P AL weak tables: weak keys 41/ 1) tables; weak
values 41 %7 tables; LS4l weak tables 257, Al 111 keys Al values #5& weak [¥]. 5
table A5 (2B 5%, 24— keys B vaule LRI, AN D Centry) #OEFNIX
A~ table HHH K.
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L16) weak 1 HAth f¥) metatable X)__mode B8 F5 & ) o 7EIXANMEATAE (K fige, 20
NP REAN PR BRSNS FEE K7, XA table 1) keys it & weak [ TR
EANFR RS /NG FERE ‘v, 1XA table F) vaules gl weak (K. R &AMl T,
BARIE NG, (HJE ] LR B weak tables [RI5EACRNY 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

FERXAG 7o, B8 —ANBETE ) key={}E i T 55— key (18 HE R ds TAE
i, EI AR BT e 10 S —A key M5, FTLLEBEE T, BRIHGARXS R table w1
N FEI AR T 1, S key, V33802 TGS & key, FTLUEASHEI
4,

B, RAXNSA T LA weak table Tl licsE . B E 7 A A AR AR 2SI A,
HIEAS MR . B, dn B IRAI7E table AN T — MEUE M) key (ZERT T AB/M51
T, KA SIS M table TEEER . 2R, WX B TIX N A key (1) vaule
R, e RIS N TR M weak table 8% %5 5

KT FR AW L= R N EISERE, R T8 2 nl DAl ga i, i
TR ER LA TS SEXT AT BT . oAbt %, Ll tables FHRRAL, A1 /2 BoR ¥ Bl
Bk, e, A AREY Lua BEIGE, ST tables AT fRIXAS
function ()oo. end AL T —/NFIIBREL LR P —ANHIED . SR, Lua W2 “a” ..
“b” MRS AIE—NFI TR R ? WA RF P OEA—/NFARH “ab” G EATR?
Lua &P ABI? gk ] DER P72 i A/ 47 KRB, X
LRSI Ay . Rk, ARRP RIABEKRE, AR R AEN S L, miigk
AR R(E, —ANFR RS weak tables H#REER (FRIEE BT o<l if) vaule # 5 4E) .
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17.1 I &HEK

AN 2430 0 P 2 P e A P 2 TR SR R ) o R RT LU R A2 R B R R A T AR
o, AR RIFE 2 E ol ek nt, enl BLE il [RHA 12 1 45 5

UG N ADNEH IR 2%, 2l Lua ARSI 745 Rl sk . FR9 2l 3N
sk, B loadstring Ingk 74 H5, AR R eR BEA T AR FE . 4R1M0, loadstring 42— “
K7 FIRE, — S TR 2 i B AT H . AR 22 U A loadstring 1) 445
1) closeconnection (), k45 Al LA H — Ml table >Kid1Z loadstring 145 R . &
WA loadstring Z 1, ARSS 8SAFIXA table HH R IX NPT H B O T B 145
o MREAKR], W i HEZIEAEIL M52 2T A loadstring JFEIX 2k 1) 45 4
e NG table. FAlTR] AR IX AN A R0 — A R 2

local results = {}
function mem_loadstring (s)

if 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 REE BRI JAE I, e AR e 3 BUSRLZ A Hdls
JUAR o SRS — Lty & il il 1) B R AT, (HAT i & T RE B AT — K. Wi, X4 table
R TS5 &0 At S BERAL B R IS5 R R — R, EXFHRIRS A A —
> weak table $2 i T3S XA KD ] AR R Ty o WERIXANEE SRR AT weak i, BEX
(K7 SRR PR 22 A2 B 2 T 18] 3 P A R T 82R. GRS R ZEAZ 480D

local results = {}
setmetatable(results, { mode = \"v\"}) -- make values weak

function mem_loadstring (s)
-- as before

Fsz b, Py table RGN AR 2 FAF A UM, WRIER, BATAT LUK table 42

EE weak:

setmetatable(results, { mode = \"kv\"})
RAGR R FE.

AL BEARAE R R — SE R AR R o — 1 _ERIBEA . fln, B — Rk
tables FiAHIth, WA &AWL E, g, Wi, A ARG AR

i
it
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B OB 13 K AFT B
function createRGB (r, g, b)
return {red = r, green = g, blue = b}

end

FEACAZ B, FATTAT LIRS [FIRE B 45 RAF G AE [ — > table o O T 2 S7AE—Fil
P ME 1) key, FRATfTH L] BRAFERI RG] FAxR:

local results = {}
setmetatable(results, { mode = \"v\"}) -- make values weak
function createRGB (r, g, b)
local key = r .. \"-\" .. g .- \"-\" __ b
iT results[key] then return results[key]
else
local newcolor = {red = r, green = g, blue = b}
results[key] = newcolor
return newcolor

end

end

MR R, AL AT RUE AT AN SR R A5 538 SEAT LU S AR A B
DRIk A [ IR A 2 3 B[] — A1) table SRk o AR, [WIREIREE AT R fE A [
I ()38 L AN tales SRARIA, PR BB AS — IR IKINAETH B S5 R table. ARy, %
MO IEERAE T, A NEGIR T BRE R BTEL, AR — N EAE [F) Al
BT LU IR A TG IO A, B I 4 RBL AR IR A7

17.2 A8t B

weak tables (155 — AN LSRN RIS R 25 EIMAEZ 1
JEIER TN TR 2R A KB AK, tables (RIS {H, BALMIRAD, 55,

XSGR RN, FATT MR A E G e key A B PECRAAAER o LR
PATAERT T DL AAE, MR 8T HoaT AR LB R K VA AL ANF IR & (i
(KLt table) RJEHEE =)k key EH] o AR, WIERIT R AGE table, "EwiANGE H CERAFH
S E . RIEE tables, A LEIN i FA T B AL B MR AE ISR IR S o ]
s BTl BeAy R R AEAE O AT, B BATTAAEAE Vs 1) table o038 (IR 32 B3 A
WM TER T AR L IXEERE DL~y JATTT 2 A T R & PR SR IR
k. R, AN table $ROE TR EEARAL KT ORISR R PERT 5 (tables 11
PRI G R I AR o BATHEIXARS B 41 key RALH, ARATIKEENE S vaule.
NI table RTLARAAAEATRAS R JETE (tfe Lua SRVFRATRAEMT X S E 1
key)o IEAL, GRAFAE—ASHMEE table (K1 PEAN 2 @ik BIFLAB IO 5, I Hoaf LIEIX A table
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AR

BRI, XANEERTE MR R T ZAH — NE KRGS — BRA1E 1 table 45—
MR GAT A key, FRATHNEIX SR G E K ALEE . Lua AR —AN IEAE#E 91
key Al IR0 5 o TSR FRAT 14t FH — /3110 table SR OCIE R AR 4 7, B4 BT AT 11X 24 bR
W OB A . IE R BT ARIRAE, AT T LU I A weak table SKfi# Pix /]
Bl XK, BATTEE weak keys. — H A LA 51, weak keys AR IEAT
fTie) key #CEE . MY —J7THIE, XA table ANSAELE weak vaules; 750, WEEIRTE K
JEPERE AT BER R T .

Lua A< 5 X Bl R ARARAEECAL I RN e AR IRAT BN E 2IASEE, table R
BT — A RBCRBOE BRI, AN RECR A KN REE T — A4l
FIR/N, Lua BEXA ST ARAAAE— A FAT I weak table, 5150 EBEA G, 1 value
B R,

17.3 T FH KA R

FEFET 13.4.3, JAT0E T EFEAIAE nil FOERIMEKSEIL R . FRATHR ] FRERRI
BRI RS SN Rh AR T 28 weak tables, FITLAFRAT AR EIX BLA 4T BLLE,
I AMATII AR T o SR IA TS, IX PR ER AR AR S e BT B AT 42
B PIRRIEH BORMRFR N . R IR PEALLZ .

L — Py )7 2, FRATE H weak table SEKGERIA vaules Fidg—A™ table AHIE -

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 [ keys, ‘&t A 1A EIMEN tables % & A K ALT
6. R Rk, A8 AN ) metatables AR 7E A R IR IAE, H 4T 1HE
A F— AN ERIAR () I, 57 []—ANAH ] 1) metatable o 332 —AN M8 (K30 42 3 AR 1 B i

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

XRREDLR, FRATHH weak vaules,  SRVFKEE A2 48 FH ) metatables 7] PA#E 1.

KPR TR, RN SR ? G, BT BRSO, AR AR S
PERARARIPERE o 51— PO ik /G 2R R DN BROAE Y tables FHysIn—2E307 (MR
AN o 55 M IHET EAERED AR BRI 28305 CANEINR, —ANEi e,
metas BTN Do FTEL, WIERIRIFEFAECT A tables, 1L IR HCHA A
FIBRIAELR, 28 MOk BRI T . s —Jri, R AR tabels W AL 24 ]
(1TERIN vaules, JISARIE & FH 3 —Fh 5 i2e .
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X = K - ~Nf 3
BB ARERE
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%18 F HFE

FEIX—Bd CRE S TARAEE R LR P R Ji) 38 H A & ek s
SERI U], M S URRERHE R RS R AT A ThRE. b T eSS R M W I, FRoAT e
o3 MG — S NPE I ECEAT N . EE MU ORI AT 0, XA 2 AT REAE S
ZTF Mk BE X

Kot B A AR B RRHESE A AU, Ll = ek %% Csin, cos, tan, asin, acos, etc.),
TR E (exp, log, log10), < A%k (floor, ceil). max. min, jnib— A5 pi. #2%
Pt e ST —ANRAERE (M)

AT 1K) = 1 R B AE I P A« (Luad.0 LARTZE LR N TAE.) fk T LI deg
Flrad pRECIE BERNIRE 2 (R FE4 . an RARALALE degree 100 N H = M ek, fRv] LU E
PEV e

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 FK = hREALEL, A =i A 7 K

B NESEL BrEA [0,1)7E A I BEHLEL

B W AN, KR L <= x <= n JERI NI RELEL x.

F= WA Ea M bR a <= x <= b N I RELEL x.

PrA] LLAE R randomseed % & BENLEUR B8 10Fh 1, HEEEZ — NTF S B AE
TP TR, Ad [ R PRI BE LR 4225, BIWE RIS ITRE Y, W= A A A
KIBENLETE S . TR, XARA AL, (HIELE Rk s vk R UGE A T # A A
[ o FERIX A ) (1) — AN T8 B T 2 H 2 i R G )/ A Fh v

math.randomseed(os-time())

Cos.time PR IR [A]— AN 7R 2 i R G R) (1 7, 3 /2 AR 28 Ju LR 1 — > 3
o)
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% 19 = Table £

table [ i — L& 4% table (148 B pR B0 i M) = BAE ] 2 — & Xt Lua i array /K
NG ANE BRI AMATRE T — 28 list ThAEAMBR T E KA, LU array
TCEHT R

19.1 #2a X

Lua T3k A1 BT array 7255 —ANF nil JCEALR. XAMEL e — ik
dig: FRATII) array HANBESIA nil JGER . X RHER 3 B FH R BEX AN BRBIA 2 AT Al &, Hetn
4T ) array A7 [ E SRR I v . (HAT LI FRATT 1) array 75 ST nil S0, X R
TEOLT, AT MR WK 2 W] array K/

Table J & LT AN B BRI array (1) K/N: getn, 3&[7] array [f1k/; setn, & array
(BRI e WTET I ERATTHT WA, XN AR table [H—ANMEMEAHDG: BLAFKAILE table
AR RAEX AN @M, EEATRAME A —MISZ (weak) table KK table FIIXA
JEPE. PRI IT RS AR, FrLL table FEASH] T IX AN TT

W, A table.setn(t, n)ffifS t fl n ZENHS (weak) table JCHE, 1 table.getn(t)
K432 N L table HHORT t SRIRIIBAME . AR1T, WIRER t A —ANA BCAH n (38, setn
BB UOXAME, 1M getn IR[HBXAME. Getn MEGLA—MESE: W ARABA G Fik J5 ik
IR [E] array IR/, A JRUA I T ) array ELEIFREEE A nil o B,
YR LALE array FP-— B8 table.getn(t) 3R IEMMI 45 . FH 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 RGBT e S, DU EA ST
MBS CET5 e array . SR1MT, AEH] n 0B 280 AR A R A2 S A0 R
Fft, Lua WAZAE DX R LB arg B4R, DU AT 1, AASREAEH] setn.
FENAUPAAE T BATATLAAE array QIR (K INHR ELEAT AR AL A KR/, AT I e B i
Bl 2.

{FH setn Fl getn #:9\ array K K/ANEANGFI ST, BRAEURANTE K/NESL n . table
JER IR T R EL (sort. concat. insert Z5%5) #IENGIXAN M. S2Bs L, #2400 setn HIR
SR n E T BE RN T S IHY lua BUARHERS, IX ARV T RELE R I R A h g
H T AL, ANEEE R T X AN 75— L getn SREUEAL K/, A setn #
BHA KN

19.2 FEAIMIR

table FEHLAE T M —A list FOAT AL B 4 AR B4 G 25 1) 6 54 table.insert B8 507E array
RN BN A 0K, IEREIPTA A C R G . 546, insert 48 array [/
(using setn). iy, Wik a &—4-%41{10,20,30}, ifiH] table.insert(a,1,15))5, a A=K
{15,10,20,30}. £ A FH I AMRFERIGOLZ, TATAWALE S HARMH insert, K437 array
BN ERAITE TUATFECERS)D. NHMAREEITIATRET, AT R AE
E—> array N :

a = {}

for line in i1o.lines() do
table.insert(a, line)

end

print(table.getn(a)) --> (number of lines read)

table.remove iR EMH R EAL T Fig e A7 B IR, HFRIPDXANJCER, Fr )5 MG E T
¥, JERBAMRINSAE . AN E S EO %, MR array s NG

fFX AN BB, RSS2k ARG . FA 1] LAWIEEA S5k a={3-
— push £E1EZEM0 T table.insert(a,x); —4™ pop £4E4%E41 T table.remove(a). Z4F 45411
A4 A A TR A table.insert(a,1,x); MR G table.remove(a,l). % /Jn M
MRV ERENA R, BUAA 1SR M B0 5 . SR1T, K24 table ZEix o4 ok 0 4f ]
C S, X T/UEA LA TCR) R USRS H A

19.3 #5

= A H IS table.sort. -G ANZSE: AIROCE array FHET 2. HEF
BREAE WA SO B RLE array FHEFESE — NS HAERE AN SHm R, Hv R
SR A true. 0 S ARIRACHEF RS, sort A8 R ERIA RN TERVERFHEAT HLAR
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—ANE LR R A R I SRR TR . AR AR, T AR MR
AR WRARAEXHATHET, SO TR HI 2] A array 2855I A array
Hre. BAVENT, e BB SOOI T AN, IXASRE TS
B BRSO E SR LT AT 5
lines = {

luaH_set = 10,

luaH get = 24,

luaH_present = 48,

}

UAEARAE LA BRI 4T B X 2L pR KA, W SRARAE T pairs i 1K, pREA L
IR 2 LT . SR, URANRE FLERHEAARAT, DROAIR LA PRI keyo RREIX
B PR B A TR AN AN, BT DO XA AT HE R . TG, AN R R
FEREERR A, RIGHEFPARATT, f 4T 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 Luaokiud, AN, HERMMIEGR LG BRIk R
A8 P HE P4 (0 A U 1) B2 v CASS B HE U P I R B4 o KR A AT A Bl 1 — EAT
ipairs A2 pairs i J3 5L I B IN . BT key OGRS 1. 2, «eeeee , JEE R HRAE
it M7

A AUV, AT LS — AN ERTRARE key {HlEIXAE. —N]
LS v SR e HE P Ko 58, BT keys CEIEAL P, AR 5 3k 7 ix AN 50,
BB MR IR L Tk [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 Le i KA, 34

for name, line in pairsByKeys(lines) do

print(name, line)
end
FTENZ IR
luaH _get 24
luaH_present 48
luaH_set 10
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% 20 & String &

Lua MR 747 H SRR A B . — MR BLERE 747 B P 77 o, (A
BEARIC TR, R d FAT R RN, Rl AT ER N A . 7E Lua HHRIVFAT R I D e A
K E T string J#

String JE A ) — L8 pR FORE AR H R L string.len(s)iR [ “F 45 HE s & string.rep(s,
n)iR [0 n PR E s I HS s URAE T string.rep(“a”, 2°20) Tl AGI&E—A 1M bytes 7 4F
FoCketr, 5 TINKFRED: string.lower(s)¥F s WK S TR /NE (string.upper
B NERAR SRS ) o AR IRARA IO R NE R — DN BEATHE 1015, AR AT U
table.sort(a, function (a, b)

return string.lower(a) < string.lower(b)
end)

string.upper 1 string.lower #48 T A IR AR 1 . T LA, WERARYE European Latin-1
string.upper('a??0'")
--> "A??20".

YR string.sub(s,i j) R AF R s S | DNFRFRIEE ] N2 B . Lua
PRI A TR L IR R DM RG], RGN g R
W RGVEEC: -1 FR RGN, -2 TR EIECE A, DAk, JrlL,  string.sub(s, 1,
DIREIFAG s (KRR j IMTTES: string.sub(s, j, -1)iIR[BINES j N FREFFLAIG S . g
APRUEES 3ANSH, BN -1, IR K S5 f5 — N F 5 2 string.sub(s, j)s string.subgs,
2, -2)iR A LR AN E DT R T

s = "[in brackets]"

print(string.sub(s, 2, -2)) --> in brackets
0 Lua R R EANAR IR . String.sub RECLL K Lua wh LA () 7455 Hp 44
PRECHRAN S B AT R AR, TR B ASE I P A e N IR 1R A2 -
string.sub(s, 2, -2)

W LA RS SR AT s B WARARAEIE S DA R AR 1, IR
IR AR IR — AN BT IR 47 e

s = string.sub(s, 2, -2)
string.char BRECFN string.byte &£ KK T A7 P AT FELC 7 2 ) ¥4t o string.char 3k
IO AN EREZAREEL, Bh NPT, ARJF IR BN IR S R Bk R 1)
T string.byte(s, D)FEFRTER s E | AN PRIV SCEE: B TANSEOR ATIERY,
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BT i=1. FHIIEIT, BABE 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 I SBCR S V5 ) A R AN
PR EY string.format 7EHISKA 745 B BEAT M A I, 502 77 R, 2 ZhRE
SRORNH TR o EANREAPANSE A C S printf BT FE, IR5E4
LU C i S [ printf RATHIX AN KE. DS EOR A iR Rz fi%
I RFA R FRAAT I RIS U A AT DU 3By oSt dilx; Nt dlo’;
RS AT AEIRZSAT % R R S A AT L IALIE T DA A AR AR I T R A%
PRk, Een R SR N AL L
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>

F AT %4 ACRNEURUR AT 4 RL/NEURTE A 55 M1 %02d AR
[¥ 5 AW A7 s - HERIE, AR RIRTIIAN 0. T%2d ATHEIEAIRE 0, ALHALRT 2L
ML . R TAR A H ISR VR IR 2% lua T, 85 22% C T, W0
Lua i I A5HE C 1 printf e8RS IR 22 I DI RE

20.1 AEX T AL & £

15 string JE Th D AE fc R KR PR B string.find CEAFHI AT EK ), string.gsub (42 R
FFER ), and string.gfind (4R A7 B B4R o I8 pR £ A0 S AR D C 1) o

S HABMAE S AR, Luadf Al POSIXELTE f 1E M # ik X4 (5 fEregexp)
RIEATREVCHL . = R R TR N % RE . SEBL— AN L7 [ 7 5 POSIX
HEMregexp KA T 22 4000 F74XHY, 3X LEAEAS LuabrvEZE InfE— AR U2 F, Lua

HHE. AR, Luarh (ORI RChRE AR SR, JF HAS T — 2l AR EPOSIXAR AL

* PR POSIXunixify LVARHE, regexpf#IskyE T-unix, POSIXXfregexpts kT HIiE .
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e A28 5 LI Zh g -

string.find KA 5 /& F Sl 28 HbRH: - (subject string) P48 2R VG HCF5 & IR 1)
B o PRECL SRR B VT AL ) A IR At A7 S, A5 DR IR il g 7 B (KA ol e — A B
AN VCARL AT A G o Lelnn, #EChello' A VTR H bx H: A 9 hello” o 224 7 4 SR 2 1 s i
PRACR A /ME: VURCH FFA R T I Mg k5] .

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 UL E A 5~ 3 o O
g s =, VLRSS A 5D

string.find PR ECEH = NS HCE WL bron Hbs i PR R A E . AT E K
HobR e b AT VL EC K7 R IR IR, XA EIAR S AT o AT AT (A R, B
VNV UMW NEA A WA P T < it 7 N P N D EAN )6 R = s e AT Rt
PATH &

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 HBRAE 2 F 2] LAME A string.gfind 247k 46 X AMEER.

string.gsub PRECAT =S8 Hirth, BUH, b, MORAE R AR &kt
PR HR A A A 4 o 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 XIili

s = string.gsub(*'Lua is great', "perl", "tcl")
print(s) --> Lua is great

VNS HOE AL, HIRBR B e (R7E -
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s = string.gsub(all Lii*™, "I, "X, 1)
print(s) --> axl lii
s = string.gsub(all Tii™, "I, "X, 2)
print(s) --> axx lii

string.gsub ()55 AR [BME R R AR T A E s Bilan, R TR R oF 5
AN S I TR

_, count = string.gsub(str, ™ ", " ')

GER, _ A Moo RE)

20.2 2K

PRIETT AAEAR S R Al 27728 PR RER AT DAVG L — /MR 8 R AT -4
PRI, e, AR %d UG R AT & BT . BT BAAR R BLAE O R AR
'%d%d/%d%d/%d%d%d%d 2 dd/mm/yyyy #% = H 3

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
NEHPERSI T Lua LR 7R
_ ERFH
%a 7
e T
%d By
%l UNCEZS:
%p PR RTAT
%s AR
%u KE T
Yow FREANEC Y
%x N BEHIE T
%z K 0 F4F
AR B RN AR IR G AR B0, %AAE BRI 74T
print(string.gsub(hello, up-down!™, "%A™, "."))
--> hello..up.down. 4

CHCF 4 A PR EERI—9), A2 gsub IR[AIFER AR, AR AT
A NI FARIK G TATED gsub £ B 1 rhofs & B X AN AU . ) AERL RS AT
SERRIR AT, AR RIN R 3G, Lua HIRF IR AT T

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



Programming in Lua 144

() -%+-*2["%

%' YRR IR A I SUFAF, I "%, UCRC A %% DCEC 74T ‘%' 5 SU7E8F %'
AT DL SR SURPIR AT, 3G rT LU T T AR A B A0 20— AN A R BE IR 1)
I, Ok 2 A DLE A R e SO 45 3 SUAth

X Lua i, A ol AR AT TR A AR R O, A2
BVRFASS R o UG A1 FHAER S p T s B i i, % A 1A 7 AF. Brlh,
FARTT AL — AR BSOS 5 15 1008, AR DA 2004 FH AE LA R 2 45 J P BCE 5 5 1R 7 vk
AER, AR\ G, VSR Lua IR XARF . AR DU O S AR R ECE AT
FHAERAIE B AR (B Lua BRZ A char-set, il 4% 40 15 ) 2k M & Hh 1)
Fi5RIAZ0. e, [%w_ 1" FULECF BRI R RIZ, 01]" DLEC —REHIET, [%[%]]
VCRC—X 7455 o R I 7 Fe vt SCAR R o8 7B BRI B

_, nvow = string.gsub(text, "[AElOUaeiou]™", ")

75 char-set ] DU VS IR R PRI S, S — DTS — AR 2 IR &
FRPERFRNIE WA FIFZ MTE N PR . KA I A R A & TiE X
W1, TU—REAFEA o LFRMES. i, '%d Ex [0-9]': '%x K
'[0-9a-fA-F]' o SR, n R UR AR A 4k J\HE 6 £, AR T RETE B AE T [0-7] T AN 2
'[01234567]'. 1] LAZE FAF4E (char-set) (B T a4 T "~ o HoAME: '[20-7]" VLELAFA
A\ HRIECE B4 INn] DCECATATAEHAT 77 7 245 . ad s, T DUEFR S 1+
FRR LR HAME: %S b '[M%s] HfijkiLe,

Lua (7R 2R T A HERES, BTl [a-z]' WHES %l KRB FRHEARNR. £
MERSUUR, A AHE ¢ 8, TRTE R . MR R G E kR R TR, BRAE
H TSR eRE R 1, RN JG A EfR . ESR

AT LM FE MR R A M A s 2 U Rk e U7, Lua i B A 7 DU A«

P PERET— 5 1 KRS K

E PR — 45 0 KR E

| PLREHT— 45 0 KB E

2 PR — 45 0 ek 1 K |
W, PR AN AT, SRT RGOV, W, B %at LAl

2R N

print(string.gsub(*'one, and two; and three', "%a+", "word™))

--> word, word word; word word
Yod+' JLPC—AERZ AN CEHD:

i, J = string-find('the number 1298 is even"™, "%d+")
print(i,j) --> 12 15

L REL (R ARVEEC AR O R B AN IR R B TR DL A
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FdT, b T ISR B SO AHE  2 FZE T, WTBLEF %(%s %), ( %s* JK
VElE 0 e A H ol T B S ARG R RIS 3 B AFRATR A %' # X
fivo) FFE—MIIT, [ Ya][ Y%w]*' VUL Lua F2 /5 bRn . PR FRIZIF LI
FRETRIAH R
L R, HULRC AN A O R I, AR AT (R R .
SO IR I P AN HT AR R AT D), ABAT S8 i 45 R BRI o Betn, SR AR AT HIAR =X
'L %a][_%w]-' KA HIRRTT, Uk BRI N FRE, B [ %w]- K UL A
T, BUERRR AR C R IR, IRZ AR %> <%* (vt
SRR R ZAFRE, REIE " Do R, BT TR EACTLAS, XM
OB UCECRR P — A P Ra— S " 2R ET A
test = "int x; /* X */ inty; /*y */"
print(string.gsub(test, "/%*.*%*/", "<COMMENT>'"))
--> iInt x; <COMMENT>
SRIMAE - BT IR SR JEULAE, WSS ULRC "/ IR RIS A ™" Z R
test = "int x; /* x */ inty; /*y */"
print(string.gsub(test, "/%*.-%*/", “<COMMENT>'"))
--> Int x; <COMMENT> int y; <COMMENT>
2 UL AN O RE 1 IR 28T, B TRATTARAE — BOCA N B kMR,
REHTREH AT IE S o B [+-]2%d+" FFEIRATIVELK, en UL 12", "23" Hi
"+1009" FFEHCF. [+-] 2 ALAC '+ OECE - OTERTEs BRI 1 B U UL ST
T4 28 0 IREH 1K
HHEAMRGE BRI Z, Lua TRBEMRFAGREHFRE; AR 0485
EREMATAE XA 704l teln, By AT LAVLES ANl B A ] (BRARZ AN
WA AFED . NEHEREED], R DUEH LS R G IX AR .

PL A JF Sk I VT RC H bR 5B IR aR 34, AHRUT, BL'$ &5 R s IEie B
b B (45 R4 o IXAMN AT LA R BRRMR ZE A FR A=, T BLEAr Canchor) A
bt

if string.find(s, ""%d') then ...

R 77T s 2 AR IRk, M

if string.find(s, ""[+-]1?%d+$"") then ...
R 74T s 22—

%ob' HIRVLEC R 745 H5 0 Ybxy' » x Fy ZALEN A FFRF: x 14
VLECI AR, y VENULRCEE . Lo, "eb() VCRCLL 'C HFah, BL )" 44 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 AT AT
YE R BT o

20.3 d#3k (Captures)

Capture®f& X PE—RIHLE]: 1T LU A R 10— 50 DR IC H b e 10— 5% o A PR A
ARBTG5 R, miaE 1 capture.

7t string.find {f ] captures (KI5, PRECS IR PR KA A BAM O 45 2R o X3 1]
KA HAR R IR A

pair = "name = Anna"

_, key, value = string.find(pair, "(%at+)%s*=%s*(%at+)'")
print(key, value) --> name Anna

Yoat' FRFET TR %s™ Ko 0 MERENFH . A8 B, B
L& —ADFRYPY, FHEEEZANTE, Red = HEHEEEZNTH, A
Ja e NFRFEA . AN AR A A 45 5 R R R, AR T4 DT E PR P
fige, ARtz MUCEC AR AR g, find PR ZJEIRMIILEC R RS Fhs
I 7P JAIAE A T A D, ARJEIR [ I HC A SRS . T B T
ESE
date = ""17/7/1990"

. _, d, m, y = string.find(date, "(%d+)/%d+)/(%d+)'")
print(d, m, y) --> 17 7 1990

AT AAERE A A AT 5 1, %d' (d ARE 1-9 (87 Rom 28 d AR $E DL
BT, BOE RS SR RS B G 5 R A 7 R, AR e A IR
T[T RIS A BSR4 R it all right” 23 H . ) 7 PRI )
AL TSRS TSI, AR AR A5 R R AN
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) -——> "

NPT T AL, AR T PRI A C- DRSS R e T
DR
AR S = AN I AERR L gsub 1o ARSI —FE, gsub R A W] DL

SR PP AR capture, MR P AIRMMESER, AL AT AR SR RAE DU TR, T
(R CAPEE
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%', R R AR I A R A AR PRI ER A . USRI T ARAEIX LR L,

BRI TR % BAUH "%%" o). FEBITA, S A TR PR AR

BEAT S, & AR I BEA R - REIE R K

print(string.gsub("hello Lua!™, "(%a)"™, "%1-%1""))
--> h-he-el-1l1-10-0 L-Lu-ua-a!

N TR AR B AR AL 1 - 7

print(string.gsub('hello Lua™, "(.)(-)", "%2%1'"))
--> ehll oulLa

EBATE A ARG A WA & 173 LaTeX Sk 1074

H, B

\command{some text}

B AT XML RURS 745 Hr

<command>some text</command>

X T IX A G, TR AR AT DA SEILIX AN D e«

s = string.gsub(s, "\\(Wa+){(--)}", "<Ww1>%2</%1>'")

tetur, WlRFERTH s .

the \quote{task} is to \em{change} that.

WH gsub 2 5, By

the <quote>task</quote> is to change that.

F— N 072 L BT R RIS

function trim (s)
return (string.gsub(s, "“%s*(.-)%s*$", “%1l'))

end

R R, PIASERLRE O RS IESRA IERBUR A 7R . L,
PIAS '%s*' UCRL T R AT 2588, "' VCECFIARFR Iy 0 A EHE R M2 gsub JR[A]
PIAME, A E BSOS B2 REER R R A MIRED.

e Ja AN ARAR N 22 Ab AT RE 2 D R e s K IR o FRATT AT LAAE T — A eR E R A
string.gsub 155 =N gsub. 7EIXFIEDL R, string.gsub BRI —AN VTR IR i
B e AE I SRR R AT DUE DR 1 IE A R 2480, XA R
R MHEAE S gsub (e o SeF AR IE] T, R IR — N ERF R T AR
Az Fr$varname H IR HE J7 5 6 4 78 & varname [FI{R:

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 28 45 72 AR & 75 2 string 2878, W LA 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 T, A loadstring SR UHE — BOSUAR NS TR — ) 7

5 AR S :

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

- XULAELZE "$[math.sin(3)]", XM IHEERA "$[math.sin(3)]", M string.sub %
PO RIS, PP nE T I AR R 2 "return math.sin3)”, "$[2°5]" IRIVLACTE G

FAlo

A TH A5 ZAE ] string.gsub i [ AT, TORR [R] 45 RANBOGER. ten, AT

e MNFRF R ITA R, RERAR 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 ks 2«
{"hello", "hi'", "again"}

{8 ] string.gfind b 5 n] LA A0 1 (1A RS -

words = {}
for w in string.gfind(s, "(%a)') do
table. insert(words, w)

end

ofind & ELBLE & H] TYu P for 3R Al LU D) — 745 H N BT DL RO A 5
o TATATLARE B AL B ACEY, R ofind BREINE, A0 RS BoRIR R E Al
PSR HETIEr S N 5= WA S D R T A T RPN ok
words = {}
for w in string.gfind(s, "%a'™) do

table. insert(words, w)

s =

end

N BRAEA] URL 4if%, URL 4iff it HTTP PR3URATAGE URL H 12 4k
TS o KB AR — SRR AT (L "= &N D B XX TR g ,
o XX ORI 16 Mo, RJER s AR+ B, K er e "ath = ¢ 4
2% "a%2Bb+%3D+c". n, KA MBS EE L EIN—A "= {E name=value X}
A "&". LW rF
name = “al"; query = "atb = c"; qg="yes or no"
Wb Ay -

name=al&query=a%2Bb+%3D+c&g=yes+or+no

BUHE, BEATEYHZ URL @A I HEREAME A 2R, AR A N4 5. NI
IR B L T RS D e
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 BT T, BB A gsub DERCHTAH K %' Ja BRI AT 16
L RGP EA R, B4R 16 JESIECE e #y (tonumber 75 16
BERIE O N AL ARG AL R N 745 . bt
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print(unescape("'a%2Bb+%3D+c')) --> atb = c

Xt name=value X, A gfind f#65, K4 names Fl values #iANREML 7 '&' Fil '='
AT A [A&=]+ VERCABATT:
cgi = {}

function decode (s)
for name, value in string.gfind(s, "(["&=]+)=(["&=]+)"") do

name = unescape(name)
value = unescape(value)
cgi[name] = value

end

end
W ofind BECVCEL BT A (1) name=value %, %FF4F—4> name=value X}, &AL 1 H
A I R 3R (KR 3R [0 25 48 & name A value. fEFR AP I 1] unescape B8 %ifi#fid name Al
value #75, FERHAFEME 2] cgi Ko

5 s N g AR % 2 S B8, FATTE —A> escape pAEL, XA RECK BT
(KRS IR TR e, %' i BRI 1) ASCIHL AE 5 e i P A7 1K) 16 ERIEUT: (AN 2 A7,

HITTRIRN 00, ARJEHG 2 F Ry '+

function escape (S)
string.gsub(s, "([&=+%c])", function (c)

s =
return string.format("'%%%02X", string.byte(c))
end)
s = string.gsub(s, " ', "+")
return s
end

G i R B30k D) BRI I, R I IR S IR A R

function encode (t)

local s = "
for k,v in pairs(t) do

s =s .. "&" .. escape(k) .. "=" .. escape(Vv)
end

return string.sub(s, 2) -- remove first “&°

end

t = {name = "al", query = "at+b = 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 R R Ui 2 s ORI L, fn] i K A5 2 S I ) string.gsub
A find HURT LLSE O ARIHRAE, SR, BN & D) BE s AR AR E R A AE T, A5 W2y
KA LR

XFIE AT S, B EEAE — M. X T4 quick-and-dirty 72/,
PRAT ATERARAD b AT — LA R R, (AR HESE NS BT R dh e i 42 3 (1 UL
Fit C R /7 FR VR AR AR MR UF B 12 1%* %> s WIRARIFE T AT — N AR R A T
PR, IR ARG B R Y S
test = [[char s[] = "a /* here'; /* a tricky string */]]
print(string.gsub(test, "/%*.-%*/", "<COMMENT>'"))

--> char s[] = "a <COMMENT>

BEORIXFE N AR R IR W, SRR A A S E R oy Gt g . (e
PRASRENE — A AT X B R P 7 B

—RAEBL T, Lua T R I AR S AN 1 . — N5 333MHz HL#s 7E— N 200K
FRFISCA P UCHC BT A7 1 B3] (30K S n]) U 22 1710 #0 o (HRARARRIH DAFR L, W%
— AN RN DURF AR A, RUAT R8I S8 B A RS QA o — AN B i 53 A PR X L PR 1
FERS A T BRI AR 2 o — MR R TR AR () %8 ISR SRI —AN 747 R NS4S LU
RETA AT, W H bR R P AE ST, WA A8 RS2 W H AR B AN EAES AT
Fo RIS R H bR R — N PRI AT UL, AR R R A
FRENSTF 5, SR JG M H bt 188 AN PR IT LA E T UL L, e e e NG AE B IR 7 U N
], SEAE—ANFME 333MHz (ML 752 3 N2 /MR —AS 200K [SCA S, ]
DA I T3 AR 380 T A 1) B () %8 o S8 A4S YRS AR 5 — ML B
BB LI Hpoids BB 4R AN AF 2 G, AR IRt L F A3 1/10 75
Soling T

W E NP URCS R pOREa. Een, WORARIT SRR %ea* VLRC4S 7,
s RILEN A HB A 40 -
i, j = string.find(';$% **#$hellol3", "%a*")
print(i,j) -->1 0

XA string.find 1EAAIFE H bR IR AEVLEC T 25 74F . AR AT —
AEL - ISk ECE R MR, UM e UL RC 2 o IXAMBARRT 13 ) [ s 7 2 28R
PEACGERLABIIY e ALY, — NS > RS MR ERER, XA S ]
Ce R A S VRN EEIN DS

A, ] Lua A REERGURRA IR .. BH—017, JAIEsk—Dsokpar
FAFRT 70 ANAT, WAt LR — M ARATAT Z BT 70 DN FAFIIAT . AT 74528
TN RS AIATAF I 4T o TR, BATTA] DA AR M ORB R BATI T 2 R
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VLI B (R 70 3, R BTSN 0 R 2RI RATRT T
S M A R, T8 RS string.rep:

pattern = string.rep(C'[*\n]", 70) .. "[™\n]*"

S ABT, BARAEEA T AN RN E LRI E R TR R N TAE x
N TR XX FA T AT EUAE ] — A e Bk AT B 3 e

function nocase (S)

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][il] [tT]1[hH][eE]1[rR][eE]!

A IR R REAR BRI AT sL FA s2, AL ILH IRE R 45 . W45 i
s1 Al s2 #ZFAFH P41, URATLLEs JE AP IR IR 775 A SO AR S, B R IX
SLE AT AR AT, ARAT L] gsub SR SE SCGX L X

sl = string.gsub(sl, "W)™, "%%%1'")
s2 = string-gsub(s2, %%, "%%%%")

EA A, AV LTI AE AR AR AR R, BT "%
T AR VRS T 5 A H AR R AR AT BLE AN EE 2 R, %) H AR e T ik . —
AN TRALER [Py 1] B Af) A, A — BOCAR P RS 5 N A1 R 4o K, AH R B R
Sl 2 ) n] VR B e U5 ()
X & AN M 1) A R 4B
“"This is "‘great™!".

A TAE PG DL TR TRAL B SCAIU A T R 45 e 51 e A Jl At P g =
et Fefrimrigg Gy "\1", AESR AR AR I SCA TR M\, JRATT LB A R
e AN G XA ) R ] B T VR R T W 2RI 4G 0 "\ddd™, b ddd
JE AT x [ ERR R
function code (s)

return (string.gsub(s, "\\(.)", function (X)

return string.format(""\\%03d", string.byte(x))
end))

end

ERL, IR \ddd" s, AR 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

WER WG 1) Ep AN S AR 5 SCRF, JATTAT ARG AR -t SR E RS 5 54

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".
RGN
print(decode(string.gsub(code(s), "('.-"")", string.upper)))
AR — A7, F4\command{string X Bl 2L iy & XML XA :

<command>string</command>

R X R S A R A 2 mT DA 25 SRR AR Ky e SCAF, 3 Feagh ] A\ (™
HENY apEos NLORE Y Ol T S i R U A AT A AE R, RTINS
SR AR H P I SRR PR PR A E R i, AR, Y IR, FRATTANRE
TR W, BROMIEFES AT 4 (\command) HFE#Hebi. X H, BAULY x
ANTEFRF I ARA XS ) BEAT Gt D«
function code (s)

return (string.gsub(s, "\\(WA)", function (xX)

return string.format(""\\%03d", string.byte(x))
end))

end
B 53 R DI A7 2R, AR AR S IR A5 R AN 5 SORMEL, i BAFRATT W]
E# 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}.

BAIEB G — M 7R CSV GE 543 E]D) IS0, 1R ZF2 P # AT FH X Rk =X 1 3¢
A, Ll Microsoft Excel. CSV XXfF+2 4l ks, f—4&idx—1T, ATHMEYS
2 B3], R —AMEA B E S IXAMEL NG 551K, R E N IS
TG FTHAE RGeSO 5 CRUZ AN 5 R2m—A), BT, I8l :
{"a b", "a,b", "a,”"bc®, "hello "world™!", }
ALAEAEAR |
a b,"a,b"™," a,""b""c", hello "world"!,
BT BB Aol CSV RS I SO 2 AR 25 00 18 o BAT 1B SR A FHE
KT A4 BB K

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 7 B, 75 EAE A 515 KX N R R ik,
e USRI 515
function escapeCSV (s)

if string.find(s, “[,"]") then
""" __ string.gsub(s, "%, "U"Ut) .. "UT

S =
end
return s

end

H CSV SUAF AR AN B P R XL, IO BT 20X 7 A7 515
VPR 5 A 3 BRI 5 o BATTRT LLBIR R S T 5 1 5 R R K 5, SR IR AN P A i)
SSRGS AR, RATEE 5 2 Ja 515458 X515 BIHGE R — 4. R A
FEG G IR 5 AR FAE N 5o XA R 2 WA HRHEER, Wi, A5
RERTR AT, WHER ARG S, AT RER RS
“hello""'hello™, ",""

AT, SG4TSR "hello”hello™, 25 —AMEGE A5 (gt —4
EEMPIAG15), BaAEGE .
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FATTRTELZ U A gsub RARBLIXSERE DL, (SR FIXAMESSAEHIE G AE A, (FEAE
A BRI ARAEPEEAT R MRIMAI B EAESS AT ANE S IPRH A A
Bl AR WAL BRAMEAAIE NG AN () Ok
AN BE NG5 DRSS RERE A5, BT EPOTIRS
MR c, BRI B UK 55

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
-- Find closing quote
a, 1, ¢ = string.find(s, ""("?)", i+l)

e -- quote not followed by quote?

if not 1 then error(“unmatched "") end
local ¥ = 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% 10 &

1/O J g SCAF A E SR AL FPR A . 7 X Csimple modeD) 41—~ i A SO A
AN Y SO, IF HAR AN X S SO A DG R34 . 58240 (complete model)
AF FHAMI SO AR S . e ATt XS G B 3, R BT R S e SOh SCF
ORI T o TR B A A S ] PR ) SO R A E N B3 o AT (R T T 3 o AT 1 —
BT S o ARRTERAT S8 S IR SO AR I I, T Bk A A . 1
WA IS 2 AN SCREIXFE A, AR 58 SR &3 11O FEIR BT A kR B30 T3LAE
% (table) io .

21.1 W32 /0 A£EX

] AR ) I AT BRAE SR AE A BTS2 e 11O PRKs i A U Ay b vhE i
N (stdin), K MR SO AR (stdout) o IXFEMFRATIAT io.read, i ERS
HER AN T B —AT . FATAT LML jo.input R io.output BR R AR M HT SO
io.input(filename) it & T T 45 7€ SCF (LA, IR IBEE A M arm A SCrF. 5 F R
BT BB NER K B Ti% 30, EEIFIRAEA io.input. io.output P&, LT io.input. —H.
PR A B ECRR 23 AR AR o SRR AR TR I B 5 6 et ] e e fo.read B
o GERAFBERER S, ROVENERIEANT . N7 5% io.write SREE
p=C 4 ERNEEEHE e O T R A NCE | B T OE 1 Y A L 6 S S SP R 13
H RN, A R R X e, WTRLEA] string ) format B £L
> io.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 f04% fo.wrrite(a..b..c); IXFEMHE, XA io.write(a,b,c) &R 2
R o AEE R DR D e T IR ER A, TV AR A B S B 2 AR TR I Cquick
and dirty) ZwFe, BCE EATHERS IR A print pRAC. T BG5S A il H N write.
> print(hello™, "Lua™); print(C'Hi™)

--> hello Lua
-—> Hi

> 1o.write('hello™, "Lua™); 1o.write("Hi", "\n'")
--> helloLuaHi

Write B2 print sEECAFIZE T, write ASBOIAEAT BS54 20850 b 22, 4 40
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REF, WATHRFESE. A write PREGE AT Ymr it SCF, 10 print 45248 AR AES H
73 4b print BB E2 B 81 H S 801 tostring 7572, BT LART PLE 7R H 326 (tables) p& £ (functions)
A1 nil.

read PRAOA RPN SCPFEECE . R IR S 805 ST Y 7

kgl BEHUEAS

"*[ine" PR —AT
"*number”  MH SN EUE

num BEHC num NSRRI R

io.read("*all") & O 2 i (o7 BB DCREAN A S AR AT A7 B AR SRR, B
AR, RECREIR P 1 Lua S SRAENARCE B, 7E Lua AT L g As
(o f] S R DA SO R R R 2, ARBESEZ R (BT pR 0 gsub), RES B
b 2

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 SR AL B 45 R (40 o SCPFI A A 24T MIME (22 HTa& 1 Y
BrUB {78 0030 H ) quoted-printable f kAT 4. LAXMIEASilS, F ASCI 747Kt
el “=XX7, Hh XX P AHER NS &R, &8k “=7 PR R
LORME o AE gsub RECH I “BI” SE0/E R 15 2 Pr A (E1E 128 21 255 2 8] )
T, el B SRS,

t = 1o.read(C*all™)

t = string.gsub(t, "([\128-\255=])", function (c)
return string.format('=%02X"", string.byte(c))

end)

io.write(t)

GREPEFENE 333MHz A5 T #e 4 200k “FAF 7% 0.2 1.

io.read("*line") b i [ 4 i Sy A SCEFI R —4T (A E Bn AT . B33k

ERRE, RIEHEA nil CGRZRBCAH R A7 R IED . %3 B0 0% read e &I ERIA T 5,

PR AR5 0 io.read(). 38 W AT Al 5 U OO ol 10 SO A 02 B ARZ AT

BEAT R, A DA ) A ] all — OB ICREAN SO, s R e LB R R O

NIRRT AR A R B O MR P S 2 i AN SR 2 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

SR N TAEBEN SO B AT AR Fdi T ir A ] io.lines JEAR &5 1 n 3L AT 1E
ATHEPP IR P40 F
local lines = {}
-- read the lines in table "“lines”
for line in i1o.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

TE 75 333MHz %A A FEAL 3] 4 5MB K/, 32K 47 I SCAHERT 1.8 B2, ELAE T
BRI C S ARG FIF 0.6 2. io.read("*number") B £ A 24 il A SCA
B — AN . HAEZSHECE read AR IEUE, MIARFRE . UTHEMN AL
PR O BB, BRI AR B O 2 AT LU 4 s AT e BE . *number 1371
ekt AN T U BT 2 T AR R AR o IR T YU (0 74 H 0] LUJE-3. +5.2. 1000,
F -3.4e-230 WIARAE M AT B HRA B AN R AN, S0 28] T 304D,
TBRIEL nil o] DAHEAS S ER BRI, MR ECKHR A A R T A ST
T

6.0 -3.23 15e12

1 4.3 234 1000001

AT B ARFAT B ORI — N o) DA — 2K read o 25004 F SR BB BRAT 1 42
= AN
while true do
local n1, n2, n3 = io.read(""*number", "*number', "*number'™)
if not n1 then break end
print(math.max(nl, n2, n3))
end

FEATATIE DU, #N %2 FEIE PR fo.read pRAL) " *all " SEIELHCEA SCIE, 48
JEAE ] gfind BRECR I3 i -

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 E ) read sALIIS . AEIXFERITLOL T read
PR EICRE S S RS n AN T4 R TCTR B BT AR (B2 21 7 SRR,
PREGR AT nile FMGREAN 2 AE 0 D PRFH . BUMEXRT % read sAS AN

AT RO IR CHARIEFRAE 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)p& AL 1 AT LLHIKRIIARKE & 28 1 SCHEAR R . WERANE R 9]

A, QR R ICEAR IR nil,

21.2 T4 /0 X,

H¥

T O N S A i ], nT DU e e e e AR A T SR
1 (file handle). &5 HZRMIT C1EF TSR (FILE*), HEI T —ANTIFRISCHE
PLACY AL I S o FTTF— AN SO R B T0.0pen. ‘B C &S 17 fopen pR %, [H)
FERREFT I SCHE S B 240 TR AR R 28, B R BUE "r G
2O, "w' CERI, MEIRSEATER, B R at (D FEH R o v
75 Ja TR s A ZBERDE T 30 o IEH I OL T open pREGR [Bl— NSO AR . iRk

PR, IRIE] nil, DL —AMERRAE SRR .

print(io.open(‘'non-existent file”, "r"))
-—> nil No such file or directory 2

print(io.open(‘/etc/passwd', "w'))
-=> nil Permission denied 11

B KE SRS RIE -
PAR 2 B R (e A A R R G «

local f = assert(io.open(filename, mode))

IR open BRERI, FERAE BAE A assert IS5, 1 assert o B SCAHTIT
Ja st vl LLA read A1 write 5 V20T TR T E2 S #E . EATIAT io K11 read/write pREEAL,
R 7k EANTR, Sl E 5 5%, VRSO kil . wlandT 7 —4

AT AR, TR M A
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local T = assert(io.open(filename, "r'"))
local t = f:oread(*all™)
f:close()

A C & 5 " A3 (stream) BEE 2R AL, 1O PESR A = FP s LHIAJHE: io.stdin. io.stdout

Fio.stderr. PRI AT DL an N ACHS B AR B BIHT 4 Cerror stream).
io.stderr:write(message)
PAI TR AT LUK 58 B AN iy s TR AT o AT A AT 22101 o.input() R £ 45
B [T SN SO AR A AR AT 2507 io.input(handle) B 55 B 2T I SN SN
handle AJARACEK RIS CRIFE V0T To.output bR 38 D 451 4 2SI B 38 1) 1)
R TN SO, R DA R 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 1/0 ABALI I —AN /e 1Y

Ml Lua FEEBCEAS SO S AT AT L A SR 2 . S IR T I
RIS QU JLEIED, AFTREE —UAE AT ok . ZEAE KRR SCA
AR AT LL—Be—Be (filtn 8kb —Bo (el RN 4 1k e Uy S AT,
EAER BRI A7
local lines, rest = f:read(BUFSIZE, ""*line")

LA EACHS R ) rest wlh ORAF 1 AEAT AT RERZ BRI 23 DI IR AT o SRJ5 FRREBE (chunk) AT
HoldoRk . ERREABost 2 LL— e BT RN 7o LU MRt BO A SR A T T —
Fily. BRI SLBU A SRR 747, im], AT v£.

local BUFSIZE = 2713 -- 8K
local ¥ = io.input(arg[1]) -- 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 itk

BRA AR BT AR RS LSO AT IF e AE Unix o ZBERISCAR RSO SO IR B X
s AEEAEW Windows X FEIY R ZE, 2B LR AR ICRATIF SO 424
KFEI BRI, URAZ0K “b” FRic iR e io.open pRENIAR X7 S 80 . £E Lua
H HERSCAE I R SCASSR AL s — AN R AT DL S AR (8, A WP PA ) el i
A DL SRACFRAT R 71 (o CPREE 2R ) LUK BRI op” REATREC L, LB R oA
75 O fR o WERARELEAT O (H 7 W IOULHE, A3 m] LUME %z AUHE ) JXAEAL AT *all A 2t 1 15
HOCREASSCAE RO, AR ECT n R BEE n ST LR — SR SCAR S DOS
R U 1) Unix BRI R . CRFEFE S REU R« [R5 T 7477 B “ it
TR B R ZHERIE (A2 Text Mode ! ! 2 2 ) 4T TFIXEESCPRN), XA
AR ER A A SCA (stdin/stdout) . BT LAE FIFE > R R LIS BORS 2R . Hi
e

local inp

assert(io.open(arg[1], "'rb™))
assert(io.open(arg[2], "'wb'™))

local out

local data = inp:read("*all’™)
data = string.gsub(data, ""\r\n", "\n")
out:write(data)

assert(out:close())

AL A0S a2 AT R M AR .

> lua prog.-lua file.dos file.unix
A TR FTEIE BRI R B T R S A . AR E T R
WEAD “HRTR7, UERTFHESRIRE S CRREFTD “GRFAr” 2308
CARKF . BRSAF S MASKRF, AR R validchars i o) EFE TR AL A
string.rep B %67 validchars, LA%z &5 2R UCHC A 1245 2

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

B e — MBI F SRR SO T A AT (Dump) o BRIFISE — AN S
SISO, B bR o HCAZ 10 A — B BOoctE, MR B &S
NBERIZ R R R . B M USCARIEAS HizB PRSI AT RS .
local f = assert(io.open(arg[1l], "'rb™))
local block = 10
while true do

local bytes = f:read(block)

ifT 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 SKfir 2 SRR P IAS SO o AL B A R T ISR P AL P B 5
prompt> lua vip vip

£ Unix RGeS A i e

6C 6F 63 61 6C 20 66 20 3D 20 local f =
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 e, M.
2C 20 22 5C 6E 22 29 OA 65 6E , "\n").en
64 OA d.

21.3 RT3 EEAE
B2 tmpfile BRECH SRR [FIZ I SCAE AR, HELFT I read/write B30, 1%

© PEFE: AR N g S AN A s
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|

T SRR AT 58 5 2 A S TG o PR Flush FH RIS & 6 SCEE I T AT 16 25 7]
write BREC—FE, 12 e 00 TR T E W] LA R 00 F 16 5 R A8 o, flush()oke B F 4 1 i Hh S
st n] DU SO AR 7R S FflushQ B I SCEF fo pRE seek FHRAS BRI S — A
AR AT B eI B filehandle:seek(whence,offset). Whence Z$2—
KR T AR BT LU set”, BB NSk TF U "eur”, fWASE A
YRR E TS "end”, (WA AE M SO RRAERT UL, offset RIUM WL (1EUE, 1 whence (1)
ELFN offset AH &5 & 73 2B I SCAF BN B o %A B S SO T Sk TS 7 1 40
whence [ERIAEY “cur”, offset IBRINE N 0. XA H] file:seek () 21 IR [MIE il & 5T
PERT AP S, HARFRAAS . file:seek("set') il 2 K SCAF I A7 BT B T 38 3 SCAF Ik o
GREHE R E 000 1 file:seek(“end" ) &7 B 5 A SCAF R, RN At T LAAS 21 S0
(BRI e G AR ARRE S B T 45 21 ST IR R /N T AS B3R A7 U

function fsize (file)

pul

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 PR JUA BRI ASCLE HER I 0 [ — AN 35 T R R JE ) il
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% 22F RUBARLAE

PAERAEWS TCHEE, RANMEESRIERGHRG L. X LR HOE XA
A (table) os "o & SCZPEN % EE ] Lua IO B ARME, K24 Lua A&LL ANSI C 5k,
BTl REAE T ANSI 52 U SEbRvfERR B, 1R 2 I R GBI AL &7 ANSI 2 U,
Bl E BB, AR, PTLME R IR BAT RO LT fE. SioM L8
FAEFEMEATIR T Lua FEPEHE THRAE R TS PER V7. il posix /&, $241t 1%
POSIX 1 b3 (¥ 58 42 30 FF; 75 LLi luasocket FE, 440 T W45 30 F

FESCPHE BT B AE R AR AL T os.rename Rl (ECCPE4) AT os.remove B
e GMIERSCHE .

22.1 Date #= Time

time A1 date P/ PREFE Lua HHSEELITAT IO B EHIZRE . AL time 7EBAT S AN
AR A IR AR . (FEVFZ REUH I BE 2 2B 22 R 8 N R A . ) 24 o e
SO BRI AR BR K IR RIS 32 o Bt 38R [P P2 F A (K I T PR BB SR AR I
)R AT 0 X ]

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

B =T0 i (1, SRR E SR )L, BRINI 4 IR (12:00:00). WAJEAEHLL)
PN T CREMRIEA 7] 08 = AN XD 19— 6 Unix vHEHLE XSRS 1970 4F 1 H 1 H,
00:00:00) PAT I FACHS, FHATRK L.

-- 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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B data, REFE AT RIA, SR time A B REEC. TR A
7 FFIN R 80, el S m B RIE . A S0 — Mg /5 R,
FiR 7R [P EE . 2B AN S EOE N AR R s, BRI S AT ). A
SN o 5 el W 01| /= et L 11 B 17 | AT PN S AW R
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 B 1AL 2 7 A LRI e DO ELAL, XA R TR )
(wday, EHIRN 1 F—FEhpEJLR (yday, —H—HN D BRTMAH "t X7
Fragh, R bR L (N BIRFIR AT H,  os.data B2 R AH N IR AR A7 LIRS
5 AT H A, 3] MO E IR AR . CRERRRbR LT 2 L "% Al AN h)
PRI R
print(os.date(""today is %A, In %B'™))

--> today is Tuesday, in May
print(os.date("%x", 906000490))

--> 09/16/1998

T R R A H A R RO R e AR . BT DL R AR A TR R,
"%B" 1H R & "setembro” (FEE K. KMERE A A EILH? D, "%x" 15212
"16/09/98" ( F HIKFA Do Fric i XA RS2 S a5 in R 26 . S 1 s [R) J2 7 1998
FILA 16 H, AWM=, 23:48:100 IRMEUECAECF R RESTH T EAIMEE . G2
TRIETE R B R AR I, W R, A 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 '%'

F5Z EUURAME TS Hot i 1] date, sl BL%c B dar it o IX e 9 340t
B AL S B TR o BT %X %X M%c AT 7R X RIS R L A & %
AR o R T A Tk LI E S mmiddiyyyy), T LA FET BB A e
e 07 (an%m/%d/%Y ™).
PRI os.clock & [FIPAT AR CPU 48 25 IR IR 4. 120 5 ISR — BRI
local x = os.clock()
local s =0

for 1=1,100000 do s = s + i end
print(string.format(“elapsed time: %.2f\n",

os.clock() - x))

22.2 RE ) A %AR

PRI 0s.exit 1k —MEFEIHAT . BREL os.getenv 7351 “EREEAR R R, DL “ATE
27 MRS, IRIPNZAR A H
print(os.getenv("'"HOME™))
W B LI R[] nil. 262K os.execute PAT—N RS 2 (R1 C H ) system
BRECE D) o X RECGRI — AN A E, BB — AN R A . B W fE Unix Al

DOS-Windows % 4 HLAR i LLAT i AU Qs — N H >

function createDir (dirname)

--> /home/lua

os.execute('mkdir " .. dirname)

end

os.execute PREUE Y 3R, AN SN ast T F SEHL AR S BR KL os.setlocale B¢7E Lua
TP A R 8k Clocale) o X 3a0E S AR A T T ST RITE 5 2 AH M UK K . setlocale
AWANFR RS KIRARRE (category, FHRE Rk & UMD . 7E X0
NI : “collate” CHEF ) #8575 IHEZ T ; "ctype” controls the types of individual
characters (e.g., what is a letter) and the conversion between lower and upper cases;
"monetary” ($) X} Lua FEJFHA M "numeric” (B0 #HIA0F 1R "time”
Pt ) A A (A2 os.date BRED; R “all” DL BT DAIREE . pR BRI IR
e “all”, Bir DL R AR U4 5 sl A2l 14 e £ setlocale T84 T A IR PEA 2 e 528
BT DI o RIS AT i e O [P s 44, A R [R] nil GRS PR RGEA SRS E
X350
print(os.setlocale(*'1S0-8859-1", "collate™))

KT “numeric” FEEA — AL BRIy o SRR AL T e TG
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R AR U5 R s I (EOR DB B AN e Luak] 70 e 10y e (B
THE gz Ah, Hifprint (3,4) WAAHERREE ) Ktk EZRERI1R

G VFEE AN AE UM LS IR, SORRE AR RS e

-- WENXECO WA 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 BTG, AR RS
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% 23 & Debug &

debug JEFEALAR AT Lua W3, MRS RIEHE 2 Lua 55— NIk Es
7R RTINS RS, KX J7 78 L&t C APISEILK . Lua HiT)
debug FEsL & —MAE Lua {05 B4V HIX L8 C s 3K) J5vk. Debug FEAE— debug %
PR A BT AT A 1) BRI

5 AL AR EAN R, PRI REZD 2 debug FE. T5%%, debug EHTIT)
—LEpR A RE LU SR, CEREIR TR S e B (sacred truths),  LLAIARASRELE 2
NN R AR R (R BN, i RIX AN R, T, EURIERE ST, AT IFIX
A~ debug JE, BER AT HE AR BRI A -

debug = nil

debug J# t R R B AL 48 (introspective) B BT hooks. 1145 R B8 45 3k AT 1T LA
SIS TR IR, PSS S BB . S RTHAT RS AAT 5 . AN i AR B 44 RO
Hooks 1] DAEREFFE 7 IR AT 15 100

Debug J H (i — N 3522 (1) AR 2 AR 4% il stack level)o — MR Ak 2 — N8 17824
HI Z IEAE 75 3 R R s B A, U, XA R BOE AR R AR R i
H debug ZEIFT ek £ A 1, WAL (i dE A debug ZEIRT R ) KT e B0 2, BAIER
#.

23.1 g4 (Introspective)

7r debug e EEE) A4 REUE debug.getinfo. AR — AN S HOT DLE AN R EL
LR . T ER%L foo T debug.getinfo(foo), IR [H] 6 TX AN BB A — K.
XA FH|— etk

v’ source, FnURRELHE E T o W R ALE — N ERF R A e L GE g
loadstring), source & FAF o o AR BLE— SR E X, source /@
hnbscfr44

v' short_src, source [IfifERRA (3% 60 INF4F), idsk—28G HINEIRE B
v' linedefined, source 1 pREHY & L2 AL IHAT 5o

V' what, FRIHRRECER, W foo &MY Lua pREL S5HC4 "Luat; anif
AN CRREL S558 "Cy Wi E AN Lua 9 chunk, 554 "main”,

v name, PRELIMABEAFK.
v namewhat, [ —NFEACK KA Lo XA FBURIHUE AT g4 - Wglobal". "local"
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"method". "field", & " (FFELFHE). TEFFHRHEWE Lua /yfﬁﬁaﬁﬁ/\%

v nups, PRETI upvalues [117M45 .
v func, RREUCAL; TEATSOUE S

2 foo s~ C BREUMII%, Lua JTCIEHIER ZACMIME R, Freieixfpeasl, R
45 what. name. namewhat iX JL/M#E AT H o

LI%F n i debug.getinfo(n)i, JRIFIZE n k%135 2 sk B0 (5 B8 . than,
R n=1, RBIFEEAESAT IR AR E0E . (n=0 &7~ C pAEL getinfo A5 ) 1
Bon WWE IS S R B A ORI, debug.getinfo R [FI nile HRAEHECT n P
debug.getinfo % 1) 7% 20 bR £ 15 S I A5, R Bl 45 IR table HA — N EAR 1) 3
currentline, BIZEASANES ZI sRAUITAE AT 5. J34h, fune FRontaiE n BTG SR EL

FRANSIEAYSE TG, dfE: BN Lua PEREUEEE— 28, Frbh— R3] fg
HEANRBA . BRI EEMRERE, Lua SEtEaRmpadk, wRgiksl
74 B XA B B e e e R P TSR B0 A AR TRA 1A
W H getinfo A S ECAE T, AR X AN B FRATT B 88 SR FH AR I R0 A K.

% getinfo IR0 I AN o Lua AT 59 F2 40T 11 7 AR A7 debug {7 . (Lua keeps
debug information in a form that does not impair program execution), AR A7 .
N T AREL LA L AT BB, getinfo AT IE S5 AN HOT DU SR HiR e i UM B . Fi
%Tiz/\%%z‘zF FRPPAN IR S I ) AR TS P AL IS B e XSS

AT, AN FRMEMRRE R, nTH ISR L

selects fields name and namewhat
selects field func
selects fields source, short_src, what, and linedefined
selects field currentline
u' selects field nup

IR R A T debug.getinfo (AT, & AT BN —ANIE S AR 1 SR 0A BRER4E S

(traceback):

= U =% =

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

AHESOIEIXA B H, A1 getinfo FREUE 2 4, SBs b debug B TNk
[FIhiAs debug.traceback, 5F&AIT I 1) ek £ AN [F] )52, debug.traceback JFANFTEIES A,
&R m— AR

23.1.1 Vi) J@ iR A

] debug (1) getlocal AT LLYS MG BIRA (1) Jm i AL H o XA R FH I
SR BB R BRI AR R R G R ANIR AR A 44 FIAR B 2
. WMARSRE MR KRG TIES R EANEL, getlocal 32 [0] nil. WIRFEE KN TG
B, BRI . (UR AT UM debug.getinfo £ £ k2 il (A7 2D

Lua S e Eh BT I A7 ey E AR B v 8, AT 70 2 i ek 5 Bl A 2 A R0
JRiRAR R A s £ tedn, R A CRY
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 EiEa, 22b, 32&x% 4259 4 a. 7 getlocal ML, ¢
CL& @ TYEH, name AT value #EATEIEEIN . CGidfE: J& AR AU AEARA 19 W LR At
ZJaA R W) W] LA debug.setlocal & AN JmiliAs & (KME, AR IETHT AN S E0E F S
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WA RRE], A S YR R IOFF . 3%/ B MGR /M 4 5 nil (A
2 [ D

23.1.2 Vjin] Upvalues

FAIE T LU S debug R getupvalue p&%51s i) Lua B4 upvalues. Az &
AR, RIS R AR TG SR A AR AR 4T upvalues GX AR gl A UITAE D« FTRL,
getupvalue [F155— NS ECAZERGON 2 — R CREFRI BN 202 — D, 25 A
ZH% upvalue K51 Lua #%1# upvalue 7~ R0 45 51 H (refer) P4 IR G5 »
Kk — A R BN e AN ] 42 716 upvalues, BT LLXAMIBEFD upvalue %4 SCHE

(relevant).

AJ LU R % ebug.setupvalue 1524 upvalues. HFIRCLEE], A =128 —
ANHIAL, —/> upvalues ‘& 51— 8T upvalue {1 . A1 setlocal Z44LL, XA e& £ 7] upvalue
(K447, B nil (iR upvalue ‘K5 B RS TEED.

NS T, R EANE N, Wi — AN E LR TR R =
(125 e AR Tt (1A -
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=i+1

end

-- not found; get global
return getfenv(func)[name]

end

B, BAIEARIIA AL RS A A R WA T4 AT e RA 2 MR,
BAT 27 ) B fe i R 3 | B8, BT DAFRAT TS 2 5 B0k [ BEAIGER o ST R A
mEHEAREE LR, RANZAXANEEZST AN upvalues: B 58, A H
debug.getinfo(2).func FREUTH KR &L, AR5 73X R £ upvalues,  d5 ) AR FRAT T4
B A TR, BAESRARED A, A debug.getlocal #1 debug.getinfo
2402 CHHRVI i IEZE TR R0 IR,

23.2 Hooks

debug 1) hook J&iXFE—FHLE]: EM—ANea%, HRAERE P AT i3 — 3 3k
I oA DU A o] DUk & — > hook [RI=44: 24 Lua 1 —AN R B0 i call S A s
FRR R ECR A, return FHEAE;  Lua JFUEHATAIS B4 T I A%, line i & A=
BATHRER H 4842 )5, count F4EAE. Lua i #4240/ M hooks, SHCh—A
R = A g "call™, “return™. “line™ B{ “"count". Y4h, XFT line FAt, iAAT
DML R —ANBH: BiiT5 . BATE—A hook PR ER LUEF] debug.getinfo FRIHUHE %
IOEEPE

1 FHAR A A = AN S5 debug.sethook ERECRIEM— hook: 55— NS %2
hook pA%l; 2 —ANSEUE MR TRA T E IS I F 255 5 TR AN S H0E
AN, FEIRTRAFTESREL count FHAFAIAR . A T WA¥E call. return F1 line F 44, W
PLBARATT A 26— N8 Ce's et 801D A mask AT R EIAT . EARSC L hooks,
SR BEAH 25 114 ) sethook BIHAT .

TR AR, AN R R RS s FT BN AR R SR BT IR AN AT AT 5
debug.sethook(print, "I'")

X AT, SRR print BEE SR hook pREL, JF4R7R Lua X4 line FA KL
I print p8%. T LU getinfo Re 241 IEAESAT I SCARA4 05 B0 B 25, A5 BRER S
TR B«
function trace (event, line)

local s = debug.getinfo(2).short_src
print(s .. ":" .. line)

end
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debug.sethook(trace, "I')

23.3 Profiles

Y debug a7 EERE MR, BT HTIREACIAN, v DU T 58 b
{155 . IXFPE ILIAAT 4552 profiling. X ANSEIS (1) profile >kiii (For a profile with
timing), fUFTH C H#Fk5ER: X T4 — hook i £ 1) Lua ¥ FHAM A K I Had
S P EON R A SR, T profiles M, Lua ARRS T DUR UF I HEAT
NS> BATAG S AN L profiler: A HHAERE a2 T AR, AR B
[ RAL

AR EZEH R S5 h 2 5k, — 3R OCHRsRBCFABAT T FH IR B e, — ok ORIEk
PRECRIR B A T . XN RINR T MR & R &

local Counters = {}
local Names = {}

ft profiling 2 Ji, FATRTLAS In) 8 B0 Bt (EEICAE: A6 s BRI SRS 1 0
N, ATLMG BB s R, PO ABI % Lua 43558 IEAEISAT M BB AR Sk A $R48 e
ISR E
BIAERATTE S hook B, At 1 AE: 55 3t SRE AL SUAT 1R B8 8O- 060 2 PR o 28 T 1
[l XA hook: B E R ISLAR B& #4415 KL -
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 A E chunk 7£—ANSCfFA, JFH
PGS 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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‘f() -- run the main program |

‘debug.sethook() —— turn off the hook |

a R EREIR, T ARECh A RETAESER, BURAE Lua ) R U A
Wi, PrUABAT DA AN RO FARALES S, B filedline o AR AN REEA S
7 WATAVATE AL BRI AR REUE C R, ATV U E M4 73R (i
BHMERE.
function getname (func)

local n = Names[func]

if n.what == "C" then
return n.name

end
local loc = string.format("'[%s]:%s",
n.short_src, n.linedefined)
if n.namewhat ~= """ then
return string.format('%s (%s)", loc, n.name)
else
return string.format('%s"”, loc)
end
end

e, BAHTEVERE AR O (17 H s -

for func, count in pairs(Counters) do
print(getname(func), count)

end

WA BATI profiler I £ Section 10.2 [ 5 /R BHRBEMEI 7 F, FeAT 145 210
MER:

[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 S UAT I 44 e 2 (E allwords P CIRTIEAR D B A 884,723 X,
write(io.write) #% i H 10,000 X .

PRAT IR IXAS profiler HEAT — 26 udk, Felioa A FTENH LUBr e i 4a o
Feh A e AN, XANEAH profiler CARA L, I H AT LME MR 2w 20 TR KA
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%9 % CAPI
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% 24 F C API A%

Lua S AN S, BORA Lua OB MISLEATRORFF @A AT L
AR SRR R FFFE. (57T RESLAAT P ISR Lua A SURACEIORYF, bt
L IR E B R AT R Lua B RO ? S5 W B A7 T Lua 8
Bl CTTHTI lua). Lua R B M Lua FRAEFESCOLIOR L (ORERERS, M2
ARUMEBLI RSB 500 171 {RRD). e 5 SR e AL P8 08 11 A fi i
TS AF A T, L4 Lua bREE, Lua bR SUR I RIS T

Lua T BT FPPE LT LT 050 A, (L BLA Lua T BLESh 7 R 2510 BB
FidE. I, Lua FFe o T LAV AT LA o SO0 B, S8R ST e 1 C 1 (8
fl )9, AT R 5t Lua S0 Bt o R ALA Lua ST TR 55 LT
PR (Lua 1F 8 A 2 RO RERSE )RR C AT Lua P BIFIZ 17
9, CAERRTRUFE S, Lua /5% AR 56, Rk, Lua (E0RF
L CARMIRMIN. PRI, C S HEIAIAN AP 5 Lua ilify, BIE C Al
Lua 4 T4 C AP

CAPI & C 55 Lua TSR . AL F A Ali: 5 Lua &5
ARG HA T Lua BECRBRC, G647 Lua FCRS FMTIOMEE, VE C HLOAJE il B
Lua PRI, 5. CRFh, RVGE SR LIRR A, APl AR HD)
IS DERECEID

C AP 1 C Wi (HEIEIB R, I Lua f TR S0l C AR B 1,
RAVBAUER, JOURE, SRR, PEMLAMEE. AP KIS BRI
RO AEAATI 2 R s R 22 PR B O S S R B MR AT M . IR A3 T
HIRIOZ AL, TTAEME] \'segmentation fault\" BOREsB AU HE B L, 5347 W1
RO GELTTBLGEA . 55, APY TR AAE T AT R AT, AR LA 77 1
ST —MRIAESS T AL S0 A APLIRE, KT A4 A, A4
PR T RIS RIS, LGRS, G, R, A
R %, S5 FLERR A 24 C U Lua 505 B SIMBA Py 220 T . SRR
RERARSCEAN R &, RIRAI S WAL T, € Lua Z5 T AT A AR
SERRETEANAA . 534k, 7 Lua RATIR 0T LUF 8 APLIRLFTOBI T, Lua B2
WERRE (ua.c) BAE T RUTIIRIH T, TFRAERE CImathlib.c. Istrlib.c 5% 06 1 2
AT 1T

WILAETH, LT CRF SO T, S BATHE) “ R, RSB Y
PRt C SFRIORHE. 76 C A1 Lua 2 LA SCHE Y 460 T— B Re . JLTHTATHY
APV T FIAR R EROILHEATHRIE, FTAT C 15 Lua 2 I VRO AC et AR e Rk
Mo B34, AT LA AR EAP I AS it RO ARYE T C 1 Lua 2 [P Hh il
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M S, Lua 2 HETRIRKAE, T C BRI AT, WE SRR
FIEe s Lua PIEHESEAUA C b I Ef SR A BT IR EL . BATRAE 24.2 77
TEANHA T 2R AT O A 7

24.1 & —ATHAEF

M3 ] R N R AR A DT A XA TS — AL Lua AR RSl 3.
TS AN R, AU

#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;
}

SLSCHF luah 52 T Lua $RUEFSEAE R, o R aIE — N0 Lua FRBEI R 2L
(1l lua_open), Y] Lua BA%C (G lua_pcall) IeR%k, EHUE N Lua FREEH)4 )RR &
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(FeR%, JEM T LAY Lua ARS8 sk 20 e 2, 555 . FrA7E luah gl SCIR#R
> lua /4.

LA lauxlib.h 2 SCTHBIE Cauxlib) $EAEMEEL. [FIFE, Brf A3 e e
B HR Ll lual_$73% (i, lual_loadbuffer). HfiBhZERIF luah A4t () B g B At
TR A% A Lua FRAEZEFRAEA] T auxlib. BEfili AP1 375 T economy and
orthogonality, A% auxlib 2 ) 5280 AT SE . 288, FETARIRE 0 75 Z2h)
SIS Z AR AL 1. T 28RO M2, auxlib B 7 Lua T TRARLRR «
BSERCE T I AR T I U R A AP,

Lua FEE A & AT 4 i AR e B T PIRASIRAFAE Bh A 4544 lua_State H, 1 HLfR
XA SERIFREIE AT E Lua RE— A28 XFER sl 7 13 Lua AEfP RN
(reentrant) H e 2 26 FErh A AR Lr vl .

I3 lua_open G NHTEAE (B state). lua_open & ANBHKIFREEN, XA
BEIFARFE IS U pRE, 402 printe 4 7 OREF Lua 4%, BT (RARVHE 2 LAl
fAft, Bl FARA T ZE A iR AR el KO lualib.h o T 4T X L8 )%
Ief %, #i4n, HA luaopen_io, LAEIZEE io table i 1/O % Cio.read,io.write Z555)
3| Lua g,

Gl — state FRARERE BN Z G, BT LLAE TR N T o X TR N
M4F—47, CFEFPEJCIHA lual_loadbuffer 4w i ixd Lua fUIY . WIREAA R, XA
FHIR P24 40 36 2 J5 16 chunk IR AR . GiedE, EATEAE F— 5 ishig BV AR 2
Ji, C R lua_pcall, 44" chunk MR I Ry e Nigdre . M
luaL_laodbuffer —#¥, lua_pcall fEA AR RGO FiRFIE . ARG, XMW
A BRBHCRG — 2 AR R AR s FRATTAT U lua_tostring KA RIX 4415 B e, H
lua_pop & AR IR -

TR, AR RO, XA (6] S 4 AR5 BRI ER R . 78 C
SRR RS A B T BB AR 52 2% 1 B fer b AR T N R A S . Lua %Ok
NG B AT AR PG BT i b e il iR [ R AR RS AR 1M ok & A RS
T B AN AR DU BGE A e B AR 7 SORAEIX SRS . O T IS R
IRAEFRA MBAR ] A DR AR T 5, i T IARRS—FF, & Hog it — SR s B
KM Lua state. B H AN 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);

}
T BATTEPE AR AR 20 T I FACHS mh fn iy b BEA 12 DX Ol - T LCKE Lua A1 C/C++
ARAS— 9 1E, luah JEAELE X LL A R 7ETLAR C Pt I A B A XA
#ifdef _ cplusplus

extern "C" {
#endi T

#ifdef _ cplusplus

b
#endif

PRk, i AR C 5 Aok P, (B HITE CH+r, IR AR T EE% N X FE AR luah
K i
extern "C" {

#include <lua.h>

}

MBI L ARSI luachpp SKSCPF, JFREXAS BT Sk S0
EHRERIK CHREF

24.2 fAx

M7E Lua Fl C 2[R AZ $ 54 o A T i A P A ) f e B8 s R B R G AT
AN S F3) A AR B A —EL

76 Lua 1, BATE N a[k]=v i, k F v o] A LRI FEFIZEAY CHF metatables (1)
170, a ATREAAFIMZEAD . W RATANAE C T LRI ERAE, T ERE, HER
(17 b5 2 (settable) 0 52 A — AN E 2R 8 FRAT K 75 22 LN AN R R 80K 56 X — AN 1)
BAE (CASHPRM RS H TR0

BATPTLALE C 1 B —28 union SEARMPOX AW, FATFRZ N lua_Value, ‘EfE
M RR BT A IS Lua {i. AR5, FRATTHETT LUK 75 B settable

void lua_settable (lua_Value a, lua Value k, lua Value v);

XAMBRTT A PGS o 55—, DRt & % () 2R R e S 1 HL e v 5 RT AR AR PN X s
Lua AR5 CIC++5 T42 H., Java,Fortran DL 2SBURE S —FE. 25—, Lua
G R WA Lua EORAFAAE C AR S, Lua 5188 IME T IRIX P
B AT AR 1R M DA A AN A 3 I At
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BRI, Lua API %A 52 AR50 lua_Value I8, BARIG T %, & H— Ml
FRAE Lua 55 C Z [MAS# Al M (08— 4 il 8 m] AGRAAAT AT Lua (. JCT8 R {e] i A 22
M Lua ifsR—ME CEhln—AN AR e, P Lua, BE RIS SR F.
WARMTINAREAL 3 AMESS Lua, BECBXAMEEAR, KRG Lua GXAMEE 5
o FRATTIR TG B ANASE (1) B B A C 2R s AR AT — NN [ R BN B (3
e JURICHE RS, (HE AT T 416200 E (combinatorial explosion). %)
Ab, B ARAE FH Lua SRR, SR Rfcss A AAMEIE e C . JLFRTH T API
PRECHI RN TR . IEWIRAFES — M7 rh T 201, lual_loadbuffer 8¢5 (1 25 SR Fa 7E
TR b R chunk 28— 4451245 5D lua_pcall M AR E3RIBCE B R F 16 e BT 4E
A Il IS (R R A5 R BRI

Lua DL—/M"4& 1) LIFO BN (JREsEH s Haieil, MEAFIHRID REEEK.
PRI Lua B, B NSRRI 4y . AR CARBEHIE S 2 (0 F s S8 B sk Ut
AT LAER RS BT e 5, SRR R AT A — AN B AR AR B T 5

2421 JEAJGE

APl H—RFIEARII R, e BRI DU C RFAR 1Y Lua RAEAL: FME (niD
A lua_pushnil, #(fEi% (double) H lua_pushnumber, iK% (£F C tfH#E &) H
lua_pushboolean, {FE&MFF7 a4 (char*2kAL, RVFUE\0"F4F) M lua_pushlstring, C
G (LINO'EE S 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);
[FFEAT K C pRECH userdata B S KR BREL, RG22 384T,
Lua "R B ANE AR A G RAFIN: EA IO T — NI RE, BRIy LA &
PR BB o B A5 s s N H 1 IE X B0 lua_pushlstring, 2K —AN B ) K
FEVE IS A R AR R R H, ARnT LA lua_pushstring (‘e H strlen SKiH 504457
BAKE) . Lua MORAREE AR RS FF o (BUEFILEN S, BT C REi—e R
SEEIASTRED) MFRE . X T ERIFMITH TR, Lua ZEAM— 0 BRI $E D2 T8
FMHCEAEEM R B, — HaX SR R [H] 2 f5 R ) BLH B S a2 B BRI
X .

TR FEA—ADTCR BN b, ORA ST ORAEAR AT R RS AT 25 « dAE,
PRIRAESE C 27 s Lua A AR, 4 Lua 7ER LR L LAE Lua A C (EHE, t& B2
DA 20 NN R (uah F1i LUA_MINSTACK %58 SC T IXANE & o 012 $0 il
(R AR AR IR, T AR AT DL L L8 . o], A5 sV S 2 (1)
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el (i, AR SO H RO . TR ST, SRR B FITeA
PR ;&
int lua_checkstack (lua_State *L, int sz);

ERIA ERE A IR E A (R s AR TEEZREED.

2422 THILE

APl HHZEG IRV IM P e E . AR I — o E (LR S — MR ARRRD
BRI 1L, MR 2, D TATE T DR TE ) S RCRAF UGS, R M
RKElo FEXFMENT, -1 RHERTUCHE (iSRG HENRD, -2 IRHER—
%, DLRHE. filhn, A lua_tostring(L, -1) L7458 0 R GR IR e . FoAT] N i
WER, R A IERS IV AR TE, Aol ~, ARGk
BT

APl 2t T —% lua_is*BRECREI  — N InHE R TS NMEE A, * 0] LURATA]
Lua 2874, KA lua_isnumber,lua_isstring,lua_istable LA & 5ABLK) oK. B A 3 26 o B0
A R S 28
int lua_is... (lua_State *L, int index);
lua_isnumber 1 lua_isstring bR ECAKE AL IXAME A& 75 45 € 2R, 12 FE AT e
WG e e PR AL, il tn, AT 2R R ER 6 2 lua_isstring o

A — lua_type B3, EORFIEH T HE ISR (lua_is*H 1) L ek 205 b b2
TIXABRECE LD AE luah ST, SRR B 2 SO — M & LUA_TNIL,
LUA TBOOLEAN . LUA TNUMBER . LUA TSTRING . LUA TTABLE .

LUA_TFUNCTION. LUA_TUSERDATA L. J¢ LUA_TTHREAD. XAef% 24 e S
—A> switch WHAJIRA AT o BT TR 2L B A 2 - J B SR B I e 2 A Y

N T MR IRAGE, XA lua_to*pd 4L

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 RS IE A, T b T 2 pR 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 RAAT R AT LU R P R R AR e, i DR [RI O & B AT 2 AR o RT3
MR BT 5, BT AT B F TN lua_is* PR AT T A lua_is*, IR
o] 2 B AT ) NULL BT

Lua_tostring & 250 [H]— AN ) 455 53 10 N 8% DLIRIREE . ARANERIE e (iR AR
TBEA—/ const)o HELXAMRE X N IEIEFER N, Lua SRUEXANRE —H AR
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WA CREORIR, Lua 2 E ik, Bl B AR R ES IS Lua %
R FR A BV AT T S 85 B

Lua_string iR [F] K747 th &5 Rl & — NPT S bR 0, (7457 b i (] R 7T g
0, lua_strlen 3R [P A7 A O SEBRCRE RRIRIG DL T, BOE BT — NP4 d, 1
THT [ 7 55 (assert) s & 43 24 1) -
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 TS 0 C S HERATHAE I R £ oh, APL AL 11 41 ek 50K 5 1l 11
HERRYES 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);

PREL lua_gettop IR [FIHERETH I TCENEL, EHEKRTUCEN RG] HEE IR
51-x XN FIEFUER 5| gettop-x+1. lua_settop BEE AR (il etk P e EANEO K
AMRERME . A R IR AR TI T8 AR T, T IE R 5. 0, b 7433148 E
KNIEAS AR AR AN S AE (nil) 2086 o Rl i, lua_settop(L,0)i ¥ Ak . K
W LR T IE DA lua_settop IS4 0K Sk B TIEITR € MR FIAX
Py, APHERML T FHEXAN, & MR #EH n NITER:
#define lua_pop(L,n) lua_settop(L, -(n)-1)
PR E lua_pushvalue Js NHERE 482 R 51— % DRI TG lua_remove B2 ERHRE R
SIEERICER, TR BRI R0 ER T RIEANZ AN E 2 lua_insert B3l 11
JCERBFRERGIMAE, JPRHXARTIE L CES EE AR A
BF: d5cJiT, lua_replace MARTIGHEH SCRMEIFHH IR E R ERTINE, WHEMEI)H
1o VR RNE PR HERR B A AT 520

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 T 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('%s', lua_typename(L, t));

break;
}
printf("* "); /* put a separator */
}
printf(C"\n""); /* end the listing */

b5
XA B A AR IS BRI [ T AN e, KRN o & A AR T e HAE . &
HE1 5 F/F S Doy Mk ey X TIHed (table, % 555 ©UY
ErHEAITR2E M (lua_typename B4 NRAIG IR A ),

I THI ¥ R ORI stackDump BERE—2D UL T AP HERR FI1E
#include <stdio.h>

#include <lua.h>

static void stackDump (lua_State *L) {

¥
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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 AP| #9457 4L 32

186

AL C++EE JAVA —FF, C il g ARt —Fh mw e EEALH . o T s XA,
Lua FJH C 1) setjmp $2 7583 7 — AN H AL B AL . Can AR C++2k 4w 7 Lua,

IR NG BSARRE LU Y S 1R 57 3 AN TR AE

Lua " PTHAT S5 AR B 1N eI, B RN il =WRAE A
AE 3 BRI W] REVEAE Lua o s i LA R A DX A Sh . Lua 1) API

RIS R K R DR AN B0 A AR AR RS o IX KRR T AT 1Y) AP R HCHT g

MR (B2 longjmp) SRACER R[]

MIATE AP (LR Lua I C s%0 KBk (long jump) FIIAL
JUTP AR S AR B AR, B Lua IR TAESS AR IR R . M 3RATE N
FIREFPACRS IR (2 A Lua (1) C ARRSD, Toie i, AT g it —F 2k 4m
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XL IR .

24.3.1 N AR R AR AL EE

SRR 0 N R AR IS AT AE AR CRAP X o el 1 B FH A ARAS AN & 4 Lua W 18,
Lua f 4 L F SRS kR BEA R I A 2E (& 1, Lua ANREW A setjmp). 7EIX 2L
T, 4 Luai#E{% "not enough memory" RIS, A GIE AL EE . A AR —A
panic PRGN H . (FR ] LAE A lua_atpanic P& EAR H CUIF) panic B& 20

AFEFTA ) APL B ECER S0 5%, lua_open. lua_close. lua_pcall #1 lua_load #B+2
AW, JiAh, K2 B I ek B BEAE N AF 0 BRSO S B0 R P e e L,
luaL_loadfile 1R ¥%AT 4% N AR FE DR E ST 25 R A7 SERE 7 A Al 31 A7 A 2
INf, ABATT T RS S 2 S AT AT AL B . X SRR, WUR Lua SEUNGEAL,
panic J& %A 1 ) .

WERARAKEGR N AR, RIASAE AR FE R I L T, AR ZIAE SR B R ia
ATPRIARES o K053 55 BT AR 11 Lua ARRSE L 1 A lua_pcall SRIZ1T, Frbh, BIS1T4E
PR BT o RIS A A BC RIS L R, lua_peall tHak [Fl— MRS, 143 lua
fEERE 2R AL TR Cconsistent) RZS. WIRARWARLRI TGRS Lua &2 E.11 C 1864,
PRATUAEH] lua_cpeall. GEB ST, A XA RECERIHGIA, 76 Lua 1R ARRIT
lua.c ST e v 4+

24.3.2 RFEP I ENRAEE

Lua 222 NET, WEEul, ANERET AR, WA TR, K
HRT AR Lua 4 5 JIEFEFF AT . 7346, BRI Lua $ R IURfRRE . R mT L
5 Ci—F, Cilim T RZERMFR T IAT A N RS A 58 AR P v s 4h
F i HH LI AR

A AR ) Lua Fhas in—ANBi C ek, RER T BEFT B R Rt 22 4k o et
— AL poke (1) pR%L, FEAT RN AFHUIEAABUT W75, nTReAETS A RESE . R 20
ML VAR IR I3 (add-ons) X Lua SKRPHE 2410, FE FLEE s EL A U (A R A B

IEWFATH I FrHem, & C FFEA M A SIS BT 20, IR E A
Lua 5 — AR B IR, 1% BT —SebRE (1 AbBRAS DRI VT A S5 . AN AT A I,
C BRI BV H LR B (K T lua_error (%3 lual_error, o S0, DXl T A
FIER AL T AR S B Lua_error PRESTEFLITE A Lua 5 BEAE FLK), ARG AAS
A B B AT AT lua_pcall [¥13 77
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% 25 F ¥ RARGA

PRI ETE 52 LUA IR AN EZN ] o AR AT B BATIES B B il ) LUA ¢
FoAME . ARRATH AR RG] 7 T da R n T 2B R N

B ARBATEG N AR EN Y RE C R (R4 PP T4
o S H AT BLE R 80 B DI K/ AR, SRUXRERI NI, A 2 Bl
POTIEWAER] LUA SR, LE e A & sls fr AR BE SO H, B A — A
] BRSO SO, R ANRIE Q] LA Ao BT EL, s o R — > LUA BCESCPE (X
Hirt LUA REJP P 2B SCAR SO o AE TR ] 5L (10 SCAS T 3PP 3 40 25 R ABL A0 R 1A 5T

-- configuration file for program “pp"

-- define window size
width = 200
height = 300

MAE, URPFH LUAAPL BRI RNTIXAN S/, B width F1 height X AN 42 48
H(E. TR AN EUE & BOg R IX R A H -

#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))
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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 A0 CRARIXE nTIEy, FOE W Frix o
JEE 2 EE A 0 i R SEAELD o SR 5 R4 lual_loadifile J7 VAR YE S 4 filename In# it S
H A BRI lua_pcall E0ET, XU BT 35 R B (P E SCrEh
TEVEAS D), B IR PR A ARSI R A 5 R AR o T8, AT S5 index
5 4-1 1 lua_tostring BRECRAFHE TG Cerror BREEIRATT CAAE 24.1 =75 5E S0,

fEtr e AR E R, BroslmaeREeM. hit, BErRHE TR
lua_getglobal pf%k, b —ZHOGAR LR R A B A8 B A1 I A FR T,
T LLAS & width 1] index {8 /&-2 4% & height (1) index {E/&-1 (ZEARTHD . (PR Ay 56 R A%
M, WEMYEETRT, 1 RRH—NI0HE 2 X8 BE A TCE. T ARTES],
AERRRES R, WIS AEIZAT) . B8, #FH lua_isnumber o 2504 Wi B ME 2
HE- o lua_tonumber R ECKE 1S 2 R B 45 double 28288 3 (int) i il i 46 7Y
Wi, KRB R IR I

Lua /& B3 — 2 E W R AT 200, EXAME R f 7+, AT lua H—4
HASEWADNBF W TR . R, A lua Wik T 2. 5k, ©
RIS ER TG B IR ANT CRARRTIR) s IRIECE SO 2 T DU B e | ik, FHT LA
A lua M 2 22 L E . i, EASET DA B P RS AE OGS, Bt nT DA ) RS
ARt LE PR A IE RN

-- configuration file for program “pp*
it getenv("'DISPLAY'™) == "":0.0" then
width = 300; height = 300
else
width = 200; height = 200
end

FEIXFERT A RC B T, ARERUR P AR AT 4 AN R BIASE T IXPAN AL
B, IR C R H AR T I8 1T

i AMEA lua PR ER: AEARIRE S PR 2 A BT I RC B s . 5 (8 ) s ok
AL RE B AP .

25.1 R #¥tE

B, BAHTHEAL Lua fEoWBCESCH, BOE S DT S, FAMEGE & 10
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O =My (RGB) fifiid, & PDECAAUGREEN . W, f£CilaT, X
A FH0,255)75 [ Y 38 50k o, HTAE Lua T B A s, JA T mT LU B
HAR L [0, 1K K 7R

—AHRE IR T WA A A e R R RN, ERORRCE
LA
-- configuration file for program “pp*
width = 200
height = 300
background red = 0.30
background _green = 0.10
background_blue = 0

EATTEA WA R 25—, KRIUR ChTRRE LR, &R, SRR
HORAE, AN SEPR RN R AT RE 2L E AR B 58—, A INETIUE X3LEIF
A B, b, R B AT TSR 5E 5 T WHITE, H1 7 AT LA #41¥15 background = WHITE
KRFRA MY SO A . O TR RIX S i, A — > table KK REi
background = {r=0.30, g=0.10, b=0}
RIS AR SRR IR 2 RiGTE, DERTH 7 (SE MR RS 1
& SR, AR AE N & T -
BLUE = {r=0, g=0, b=1}

background = BLUE
HTAE CHRBGX e, 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 [RIME, JFERUEE 2 A table. SR)5,
FA I getfield pRHEREUEEPDEOAT . EXADREAIE APy, A2 A
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);

if (Mlua_isnumber(L, -1))

return result;

¥

lua_gettable(L, -2); /* get background[key] */

error(L, "invalid component in background color™);
result = (int)lua_tonumber(L, -1) * MAX COLOR;
lua_pop(L, 1); /* remove number */

191

XA IR N 220 8. v REAETER 24 getfield [RIRRAS, key (12844, value
(T, RS RAL PR RAN ] . Lua AP L2 E T —/ lua_gettable pRi %k, {37 table
TER A B A S, KX key {HHIAR, IR[H15 key XM value. AT LY getfield
PR EEE table ZEARTH, [AE, lua_pushstring ¥f key Ak J5, table 7E-2 (A7 E . iR [H]

Z WY, getfield 2245 ke 235 FH AT HPIRAS o

A0S Lt B RV SE A, AR 44 o H AR AT EAAE I (7 table, {HZ AT
LW IC R B HUE A4 7, D T9BLXA i, JAE C AU R E— A EE

table:

struct ColorTable {

char *name;

unsigned char red, green, blue;
} colortable[] = {

{"WHITE"™, MAX_COLOR, MAX_COLOR,

{"RED",  MAX_COLOR, O,
{"GREEN", O, MAX_COLOR,
{"BLUE", O, 0,
{"BLACK", O, 0,
{NULL, 0, 0,

¥

MAX_COLOR},

0},

0},

MAX_COLOR},

0},

0} /* sentinel */

FATHPXA LB A PO A G — A 2R, SRR table HI4A 1L IX L4
Ja AR . S R AERIAS A AR R T LAT AR 2 RE

WHITE = {r=1, g=1, b=1}
RED = {r=1, g=0, b=0}

TR b e SRR I eh (C ARRS) 5 LI AN [/ 2 AbAE T IR I A

ZHIIE4T

N T ATLABEE: table SRR, FAITE SN ) e 2L setfield; XS 0y field (%R 5
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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 API BB —FE, lua_settable 7EAN A S HCR U O N #rT LUE AT, Al AR
HRHUITH (240 lua_settable LA table 7EA% IR 5 I1E 0 S50, I Ak 1) key F1 value
WAk, X /MEE K table. Setfield pf £ e 1 FH 2 T table S&AEAR AL E (R 51 h-1).
¥ index 1 value ANtk J5, table 2545 %-3.

Setcolor PREE X — N[BT, HALIE A table, ARJFBEEXT NI, K5
HIXA™ table WA L5 R Y ) 4 e 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 pf%AIEE— BT 2 table 2R 58 H AR, 1 setfield %' table [,
)5 lua_setglobal ¥4 table Hikg I KL N2 AT RS .
AT RTTIX L, T AP R 2 N R o R 4 Jmy AR
int 1 = 0;
while (colortable[i]-name != NULL)
setcolor(&colortable[i++]);
WA N IR s AT P AW, PATXAMIEFR
T LT ) i 44 B R SEIAT S5 A — AR T T DR AR RBI A 4
AR A 4 R AR kR, L P el LU FE & background = "BLUE". JiTLL,
background 1 LA table th ] LUJE stringe X TIXFHSCEN, B R P IS AT H - A Z i
AT AR PRAL B o (HE 75 M) ARSI {0 . 143 31 4% & background [f]
25, WAAWHXAMERZEA, 2 table it /2 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®™);

AN & B R W 2 5 C R h, A AR B R om A — MM I B, B g ik
PRSP R IAT R A . ARIIAE Lua P, SR EARFESY], U465
AT PEEER IR, Lua A2 R AR ARG B Lolan, B 0K WHITE 825 5 WITE,
background AZ &4k nil(WITE HIMERA WIUG1L), SR )5 N HFE7 kA background [I1E
A nile A ARG TX AN IS BT DAURA o S5 — 5T, A8 455 Hi %o, background
AT RSP T4 d . BRIk, N AR T DATE R AR (P I, il e 1
HRfE e AT I KNG LU A7 a7, BRIk, I T LS "white”, "WHITE",
HA"White"s {HE, WRA AR/, JEHBOREIVRZ, EM e BT I
BRI LT table FI4 ), &M Pl gl U IR LAY, X &tk AR
PEFt o TR AT B RN (PN, Y 3l i B ot B

25.2 A A Lua &2K

Lua A 24 e B SO — AN R AR £ T8 AT BUE SO R R e e L,
PRATLUE — AW I RE PR 2 il — A eR B B, AR Lua SRoE SCZAS £

A AP bR B0 5 R AR TR B G, R I s BN 30—, ROCK:
P 8K =, {H] lua_pcall JHHTpR KL dwfm, AR SRR B AT IR [P 25 23

AT, BOE FATEC E SR T XA R 2L

function T (X, y)
return (x*2 * math.sin(y))/(1 - x)

end

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



Programming in Lua 194

S HFATAELE C o T 210 xy HHEL 2=Fxy) MM BARELATTF T lua FEOFHL
SEAT T ISR, ARAT LA VB P 8 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) */
it (lua pcall(L, 2, 1, 0) = 0)
error(L, "error running function “f": %s",
lua_tostring(L, -1));

/* retrieve result */
it (Mlua_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;

}

H LA A lua_pcall 4 5 2 50 AN SRR [ 45 SR 1N S8 DA S50 Llgg e —A
AR PR %, AT NS E . Al Lua "PIRAEERME—FE, lua_pcall SARFE AR (1)K
IR [P 45 RN, ZRMET, DRI nil #b 2. B4 RAMZ AT, lua_pcall 2K
AR SEHEBR. WRRBOREIZ SR, 0 AR DA, Bt R
Hon AMREIGER, BRI R AL E AN, AN RIS R AR A E
H-1,

% lua_peall 3247 HUBAR R, lua_pcall £53R [Bl—ANE O (45 5. 46, Abkrdlin
5 B (TR S EM R BRI S BN TR TN S B Z /T, WS E T
RAC PR PR, lua_pcall S A R AL P ki %o A8 lua_pcall [1K)45¢ )5 — NS EOk R e 4 i
AEFRRR AL, O ARRBAHIRACEL R, WA Ui LT IR MG B2 R R (RS A R
], HEASHUN %A — N R BN W AR P IR 5], R, EXMEOLR,
F i A BT R 5000 Z5EEAE A R ) R AR L S BN AR 2 BN AR

o JiE R, lua_pcall R [P45 240 LUA_ ERRRUN. 3 PIRIERER I 00, 23R 0]
FEIR IV RARAD, BROAABAT AR ST S DAL B R 2 28— PP B, N AE o B i,
ST AhAR R, lua_pcall B2k [0 LUA_ ERRMEM. &5 RS 0LE, 4 Lua IEAEISAT4E
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UL MO R AR, RIS R TR SR o R A 2 X, L lua_peall
S HPIR A1 RS LUA_ERRERR.

25.3 @ JA & & 2R A

F— MRS T, BAMEH C 1 vararg SkEEET Lua p& S8 . AT E
FEEI KA Ceall_va) HZ IR BIEN S — S8, B 280 MRS
MG REMFR R, B e MRAFIRIE R BRI pIR . XA, &
ATTRT LUK Fy I 85 20
call_va('f", "dd>d", x, y, &z);

FAFH "dd>d" KR RET S double SRS 4L, —A double MY (IR [ 45 L .
BAMEH FHE 'd" IR double; 'i' Kon integer, 's' i strings; > NS ECRILE R
SIRRTT. WA E AR IBIE R, > AT

#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 RAT B, 32X eR ORI T B AT 1 (7 A AR R FRD 2D 3R g R BN
SRR A REL RBGRIIEE R . KU AR B, AT S5, HG,
ANTERL AT fun & 752 — AR AL, lua_pcall i DU X MR . 25, AT RS
NSHG PPl SRR . 55 =, OV EOT BEIR [ A7 85, call_va ANBEMA
SRR AR, R A SRIUR N T AF R AR )5 (5 DL RISEAR AR &b, il it
T 8
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4

% 26 F AR C B

PRE Lua MFEA L2 — 02 8 NIRRT 6 C s 28 Lua 2k,

MIRAIIEE] Lua v LA C A% ASEFe Lua v LA AR S ALY C pR B (fF 4k
BT LLik Lua WHAEEN C B4, HEh = (ERERMERH D o IEWIRATHT T & R0, 4
C A H Lua BRI, D5 251G — SO 1] P IR D SR AR 38 S BRI SR BIGR [H] 45 3L o ARABLER)
M Lua I C gL, MDA J0EAE— Lo SCRAR S HURGRTF IR IS5 K . 534k, M Lua
W C R ETRAT T DA 2003 M R £, Bt U, FRATTA 2 C ek Motk A —AN 38 4 1 77 5K
fE3B4y Lua fEReds .

M Lua WA C R E ik, EHAT C A Lua A RIZRRMERAC B . C BN+
AR ()28, S5 A5 3R B 45 BB T o R 1 D43k [ 2 SRR Hh () At P 48
FAS C BREUL SR [P] 45 14 (the function returns (in C) the number of results it is
leaving on the stack.). X)L —NEZEMME: AR LR R MR E, K
A A R . 4 Lua WA C BREEHE, NS ERETEXN AT
index=1 HIA7E . HEM—A C KB Lua A% (Lua ASHSIE IRl C & el 3
fluff) C B, A C MEETE B ARIMAL I RAE R, T LA S5 index=1 )
P

26.1 C R

SeB AR T, g SR AN L R R (R4 E BRI sin E CELIR
SCHLN A BB IS BRI ECT):

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 */

}

FEATAE Lua Ay i) ek 5 s Z00F [RIRE R R 2R, XA Js R A W SOt luah o
lua_CFunction:

typedef int (*lua_CFunction) (lua_State *L);

M CHIfERG, —A C A Z . — 1S4 Lua state, IR [n]—N3K7RiR [RIEAN L
AT FTLL, BREHER IR M AR AT AT S0 PR, BEORMIZ f5, Lua H3IHG
e mh ik [ 45 5 TR T A A 2

WATEALAE Lua XA 2, &0 90 M XA ek g AT AE A
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lua_pushcfunction K7€ X AMTES: MIREGR C sREUWIREr, JFE Lua halg—
function 257 [RME Sk R R IX AN BB — > quick-and-dirty (KR 7 58 e K ix B AL B H5 i
B lua.c A, FH4E I lua_open i IHE 24 (A7 & b R T P47

lua_pushcfunction(l, 1_sin);
lua_setglobal(l, "mysin™);

AT 2R function AR, 5 478+ function TR 254 A8 & mysin, X FE
B 5, FEHE Lua, Rk A BAAEARIK Lua R2R5 A8 AR F mysin 8T 76 R i
=, AR R DA 1) 58 1) C R I 2 Lua 2k,

XTSI sin B, FAT T sin IS EIRIY . A DHBIET
luaL_checknumber p&%n] LUK 2225 € M S HUE AT YA DR AR, 90
MG R IR A S EIAN R BT RATT RR R 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 Lt )2 3, A RARIR AT mysinCa’), 5 2040 M E B
bad argument #1 to "mysin® (number expected, got string)

A A lual_checknumber & 4] [ )48 F: 2% number (1), %4 ("mysin™),
WM ZHEET C'number™), SEBRISECERAY (Ustring™) SKRPF R A E A5 BT

AR ERIB T ARG E H RN B RS Lua MIbRE 3
HEAXA R E, K ANSI C VA 1 UKL NI REI R B FIX L, FATMEE Fedr]
MRGEFTA POSIX dnifE . BATIN dir sREEES2 — MUK H XA B AE NS4,
B RGR P H RN . tetn, A dirhome/lua™) vl GEIR [BI{".", ".", "src", "bin",
"lib"}e A ETR A A RIRAE, PRECR A nil LA IR R B
#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 HOE A F4F 5, 5 lual_checknumber
Ffle (FEMENEOL N, B |_dir MSEIln] sy S EUMY AR . TR =1 Lua
P53 lua_newtable. lua_pushstring Al lua_settable 7 g i1 7% L0 (I I AE T R . o
FEATT AN R AR 24l A T L2k 1 dir, IXRHSSLR, A2 closedir. 1E4
TRATFT e 1), AT RZEFEFRUEAFTA W R SRR, &
TP A3 T ORI ERR T o 534N, 7E 29 FERA TG 2 53 A — Pk 75 2 n] LLIkE f ik
ANl R R D

26.2 C H¥E

A Lua FESZPR ESE—ANE X T &4 Lua UK chunk, FFRFIX 28 ok SR A7AE i
YKy, R AE N table IBCRARAE. Lua () C M EIXFESZELN . 18T € X C B3
2N, IEAGE SC—NMRER IR SR AN Lua PEFA 3 chunk S8 A5 OFF IR RS, — HOAR, X
AN REUR S EE T T T C BRI R TORAF 2 M4 B . 82— Lua 3= chunk
—HE, B S WIAA AL A S T BRI AR Y

Lua S8R IXANE MR, Sl AR B C s, —H—A C Rl 2 5 JF
TRA73) Lua 1, 7E Lua B s o] LB 3 AR otk A BRAT T X A R $ 1) B oA
o5 Lua (bl SRU5 MIXAN BT . BA)UEDE, — H C MEE M2 )5, Lua X
ANRBOEAME T 0504, WIS, 508 s E0h ] WL . 8 C EEE — A
AhE Cpubliclextern) fRIFSRFT TFIE I B %, JLAl ) B8 BT REBSE AT 1R, 7 C R 1l
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4 static.

MRFTEALT ] C BRBCRY B Lua i, RIEARAAUUARAE M —A C rR%L, KRN
C AR B vty — AR FEB A i) A AN AR AR 2 R BR T S AR R B —
FEIEDL T, A R A S AL T B . lual_openlib MEESZ—4 C RRELHIZIZR M
AT R 34, IF HAEA—ANEELE ) table TP IT A iX et &AM, &
FE AT — DA TR AR L 1 _dir B — N 1\, FATLAUE LR
static int I_dir (lua_State *L) {
/* as before */

}
W, RATEY AL ORAF T I R BB TR B 44 . XA TR
By lual_reg: &Mt MR G RAK, — AN PR R i R
static const struct luaL_reg mylib [] = {

{"dir”, 1 _dir},

{NULL, NULL} 7/* sentinel */

}:
FEFRATEI B 5o, A e 8 | dir T 275 W] o v R A T dw R AUE{NULL,
NULLY}, HISRE/REEHR . =20, FA1H lual_openlib 75 B 3= pF 44
int luaopen_mylib (lua_State *L) {

luaL_openlib(L, "mylib™, mylib, 0);

return 1;

¥

luaL_openlib 125 AN EUEEM PR XA MR T 14 P08 (B0 reuse)
— AN, IHE B mylib F#) name-function XHE 781X % . lual_openlib it 43641
K PEF BT B R B M A SE) upvalues. 1l ARTE EAEH upvalues, FTLAiR)E— N5
#0240 lual_openlib 3R [R5, A ORAFZERIRTHEIF N - lual_openlib pR%R([H] 1,
RIFIXAME S Lua. (The luaopen_mylib function returns 1 to return this value to Lua) (Al
Lua FE—#F, XAMREMEZATIER, BOAEARSGORWES T M REE. Hih, BE
Lua FRUEZER 4, XAMRBIASHBIMILE S, oA e R a HEK O

SERUERATS S 5 2 J5, FATTL AR &R 2 Lua flReds . s FH IR 7 AT T Zha
R, WURIRI Lua R8s SC R AR TS (RATTLE 8.2 W E A e T sh& &
D o TEIXFIIEOL T 5 PR 20 AR (1A QRS B 2 B A #2 e (windows F.dIl SCAF, linux F.so
Y. BX—2, R BAZE Lua B loadlib INZARNIA & LI REE T, T
TR AR H -

mylib = loadlib(*"ful Iname-of-your-library™, "luaopen_mylib™)

4 luaopen_mylib e %Y Lua H I —A C pRE IR AN 0 (E S mylib G
e AT 4 luaopen_mylib 2AZ0FN A1) C p& ECE A R IR L IR IR BT AE D o SR )5, T
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mylib(), #1217 luaopen_mylib ¥ T 1R & SUIKI B8 B

WRAR IR B AN SRR R, VR D6 ZICK PR 10T 1) o 2502 B 4 B IR 1) Lua
e BRTIXUIAN, ATy 505 RIS AT I Lua RS, MAbdT JF— SRk
A ZRHT FFIX AN B IR o € O] AR Sy LU AN D) fig e 55—, AR
ZRASE T T A B AN Sk S (FRATTAT BAFRZ A mylib.h):

int luaopen_mylib (lua State *L);

#define LUA_EXTRALIBS { "mylib*™, luaopen_mylib },

FATE M T AT IR RS 5 AT LT — % LUA_EXTRALIBS 14 ek 208
YIRHTION L, AR 2 0 3B RS I I 2 X AN %20 XA BB AL I 285
struct lual_reg[], PRILERATT 75 20K 4 st )

h T AERRERE A A S XA KSR, R BLAE ORI g R I e A
LUA_USERCONFIG. X} 2T Mgnitas, T I—AY F IR g IR m
-DLUA_USERCONFIG=\"mylib.h\"

R 105 15 4% shell fi#Re, MFRAIE C thigm — kUM, xEes| 5 &
W) FE— DA T RIS, IRUIHE TR E PR IS AR 0 o AR5 MR E
Bign e luac MIHE, S mylibh, JfH L & 5% 17 512 b onl DU BT LI
LUA_EXTRALIBS HT JF e £ %
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% 21% #F C RHFNIT

BT AP R R KR ARPEAL T LU IR S T S 4 C s OB £EIX
TR RATR R R R string A 75 C AR Lua {HAE LSRRI .

27.1 %ksndedk

Lua "8 se b bt AR 7 048 FH 1) table (1953 4% o BATT T LA FHATAT 4520 table
1) R Bk B 2H 4, BT lua_settable 1 lua_gettable. X110, 5 Lua 7 #8 v ELAE (economy
and simplicity) AHK 2, APl A A EERAL T —SORFRR I s A, XA B AT H T
PERERIE RE: ARG HAE NS (L) MIFaER A 2 U5 B0, BT DO
PN TR A TR B 1R B2 i 2 R AR 1) M i FR) 5035 A AR K TR 52 M

AP 2T T [T AN H 2 A R

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 [FF5IRALLAF ARG, BUOAEW BN RSG]:
index #5717 table 7EAR P IOAL & key $R [ JUFRAE table T AIAZE . 24 t AT 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 R RE])D) 20T

lua_pushnumber(L, key);
lua_insert(L, -2); /* put "key" below previous value */

lua_rawset(L, t);
TR PN FEZ A ] raw 84, AT LR, B2, FHTEEZ table 1R/l
F metamethods.

N T AR P X R B AR B, FRAT TR AT | _dlir R U IE A A
lua_pushnumber(L, i++); /* key */
lua_pushstring(L, entry->d_name); /* value */
lua_settable(L, -3);

CEPF
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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 sl DL NI E NS
HORH MR ER KA, IR B R Z T3 B 8 s BOR [ 45 5
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 () */
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 th5E X KA A 45 & (1)
S TR E 2RI A5 IR 35 - lual_getn pR5I0ER P 98 5 A7 Y 54111 K /) (table.getn
JEAH lual_getn SK5E i TAEDD . lua_call (BT LAY 0, Al lua_pcall AL, {H
FEATAR R AR TR Ikt i H i 5 T A B AR o UARTE N R P v S R AR AR
Ty, ANNAZAEH lua_call, PR AR RAZABEAT AT v] BE A AR AR D20 RS — AN ek AR
iy, A H lua_call & LAChF ARE, WA R IR R AR, FOE IR B 45 0O i i N AL 2.

27.2 FAr A ¥

M C HREEEE AR lua PR AE BT, AT . M
TEAERE T MM R SR A R B S o

M C AT O AN ORI lua N, WU I s A, SR 2
C AR S BB I AR RVEE I, 51 ST FROE kR AE AL, AT, Lua API 44 T
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BB R HOR A ) AT A B L i)

FrrfE APL S fit TR PRI EEA A FR AR AR I SCRY T RO 1 i g . i AE,
lua_pushlstring AT L2 —MEAMOSHL, 407 B I BORSCBLA A7 SR ARG L,
R s N B j A8 CBE T D Ly lua, HFEZE:
lua_pushlstring(L, s+i, j-i+l);

AT, BRSNS R EORIR TR 2 A BR A Bl AR, IR A
—/NMRAFFTA FH P table, b A -

split(C'hi, ,there™, ",")

PAZIR[EIRL i, ", “there}o BATHT LR SR SEBLANT, N T A B8 BN 7 ZEA A
IZEAT D, AT RLARBE 4T £ (A BB 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 */

}
7t Lua APl TR 4t 1L I R IE 32 7457 1 IR R 4 lua_concat. 54 T~ Lua (). ¢
ERE: AR ECF s 77, WA DB gt 25 H 38 A metamethods. 34k,
ity m] DA R IS B 2 AN E 4 . R lua_concat(L, )3 4 (R] I 25 AR RR TR n M, I
VB 2 25 B BB T

75— H e 2802 lua_pushfstring:
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const char *lua_pushfstring (lua_State *L,

const char *fmt, ...);

XA PRBCERRR I AT C 1SR sprintf, FREERS A fmt (B R A1 — A8
A d . L5 sprintf AR, PRANTEERAE AN FRF R gz 4], Lua WARSHA R
R FRE R, A LB EE RN e AT LALLM X i H A . XA Rt
SRR RN, IR AN XA AR ERET . AT, XA SRR TR A
JIANFRRAF: %% CGRARTFAE %D %s (RIS FRFHD . %d G EE0 . %f
(#1k Lua %77, B doubles) 1 %c (352 NEUF IR AN 745D, AR
MUK FE AL T

Y IRAT T SR DB I A R (KN, lua_concat 1 lua_pushfstring 1B F ), 4R
M, WEARBANFEIER KRN FFEH (B TR, ER—A—ANREE 7 R 2R
(17, IEFRAIAE 11.6 155 BIMARHE . FoATTrT DU A4l B S AL 1) buffer AHOC bR HOK fif e
XA A) . Auxlib ZEPIAS 2V ESCEL T X 8 buffer. 55 —ANZ ST 110 #4511 buffers:
LA TR (EEE AN TR JIE— KD buffer t, A buffer S (1 I {5y
HAL#45 Lua (] lua_pushlstring). 5 — /N2 Ad ] lua_concat F13AT17E 11.6 T E
BB R BEE AR, KiEH: 2 A buffer (45 .

T VR IR Auxlib ) buffer (AE, FRATRE AN . H X B
MBS E R T string.upper FISEEL CR H 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)(s[il)));
lualL_pushresult(&b);
return 1;

}

fEH Auxlib 7 buffer 25— 28 lual_Buffer BN &, SR J51HH
lual_buffinit HJEAXAN A . WIEa4b 2 )5, buffer SR8 T —GHIRAS L35 DL, PRI 3%
1 HALERAE buffer 1 e 21 I A T 245138 Lo %% lual_putchar ¥ —N AN R AL
A buffer. Auxlib &4 T lual_addlstring LL—A~ BRI BER— AN 457 HAON buffer,
Ifi luaL_addstring ¥ —ANLL 0 45 R 1K 717 i BON buffer. 3)5 , lual_pushresult il § buffer
¥ e A5 BRI AR T 1K 26 R 51 JsU R
void lualL_buffinit (lua_State *L, lualL_Buffer *B);
void lualL_putchar (luaL_Buffer *B, char c);
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void lualL_addlstring (lualL_Buffer *B, const char *s, size_tl);
void lual_addstring (lualL_Buffer *B, const char *s);
void lualL_pushresult (luaL_Buffer *B);

T FHIXSE R 5, FRATTASTE ZE4HL0 buffer FI2MAC, %8 H PRI S o IEWIRAITE 2
0, SR E R . REL str_upper W LA TG ] AL EER A CRTF IMB).

MR HauxlibH fibufferfss, AR — sS40 T 8. /R DR AR PE R buffer, F2
¥4 AENELuakk ARAEH R S5 5 o LA, ARANZEEU AR T 25 DR FFVRIT 46 448 FH buffer 1) 718
ARES . Si4h, BARARTT LAAEAS F buffer(fI s, k% FHAEICAR &, (BRI 7 buffer
(RO, 36 HA T 3k [ B BEAT (¥ push/popii A1 b R AR F-F47° . A7 i od, RIMRAT
SR M Luad (A1 )45 B ONbuffer sy, xRl &, XU BRI L T A X R
N, AR R IONDUffer Z 1T, ANRERE AT R AR, A — HAR MRS B T Lualty
TR, RACEAREM XA R E . FR, 28— 758 ARz mr, A
Refp s SL N buffer, RO TBAE S B AR B TR Z R (because then the stack would be in
the wrong level) . )16 U VR AN BEACS AL 1T ¥ =14 -

lualL_addstring(&b, lua_tostring(L, 1)); /* BAD CODE */

(FE: BENEGRSCT XD, XM OO RE UL, auxlib #2441 Rrik
(14 R BRAG A T AR TRPE TN buffer:

void lualL_addvalue (luaL_Buffer *B);
IR, WURAE T AR T AN R 47 B sl B s, XA e ok 25 A

27.3 £ C B PHRARKRS

WHkUL, C RRETT EEOREE LR B, il 2 45 IS L i Al 1/ F S R 1)
Bl C B S IA1M8 H 4 R A R ELE static A8 FE R R IX RN EE . AR SR Lua ¥
AP R I, 4R AR s static AR R A ANFRTTE. HE ARREITA T

Rt IR, 530 generic) Lua fEHARAES] A C AR, 8, MR B EA
REAEZ A Lua RS OL R AT .

—AARIAR T SRS X B R AT 2] A Lua 4 S 2B, X Fh o7 VR T R T
PIPHAN ). Lua 4> )= 8 B v DA BT S8 Y (1) Lua {i, I HAG— /MO RpIR A #A
HOMOZL MRS, R, FHFARETAEO T, XM ER S N g o7
%, A Lua AR ] BE B O Be 4 i e i, i Je C Hl I se 38k . O T ik Sax AN il @,
Lua $24t T — N7 8RR A registry 126, CARIE AT L E A, {H Lua AARSASGE VS i)
fio

8 . I %0 ikpushilt B4 £ /> kpop.
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27.3.1 The Registry

registy — H. A7 T — A1 LUA_REGISTRYINDEX & S0 {8 B %t B 16 18] & 51
(pseudo-index) L & e —MBERGIBR T A N PHEALER 2 4b, JLA AR AR 1
%5l. Lua APl ORI 52 R WA S EIN R A, WA LR R 5 ME D S 8Bk
T B R AR S IR B, HLdn lua_remove, lua_insert. {121, S T 3REL LG "Key" {4
AEAE registry WA, AN THIACH:

lua_pushstring(L, "Key'™);
lua_gettable(L, LUA REGISTRYINDEX);

registry sl Al K Lua %, Bk, AR0] LT HARTEE nil (1) Lua fER U7 R @ oz .
Rif, HTFTA M C PEILZMIFIR registry , FROAAEE AL AT ARERIMEE N key, 15
W4 S8 Ao, — APy 4 R I 7 e i static A8 & b iEYE y key: C BEH:
ZRUEAE T B TR IXAS key S&ME—1) . B 4L lua_pushlightuserdata ¢ —/MX3& C 8% 1)
RN H P, RIS 7R T A X AN 773, Wil )N registry  H gk B 2 R )
registry fifi A8

/* 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 */

PeAiT2s1E 28,5 SN2 light userdata.

8K, Rt n] DU R 5 ER A registry (1) key, HUELURERUEIX S FRF HIME— . 240R
FUAE ARV SEAb T 2 b5 ) R B TR I, 455 R B key 2R A D, R AtAT]
T LA key 45 XTIXPMEDL, WA 47T DR F7 1L 2R, (HAT —Lehf
(1) MG RT LIRS 2 1) 44 Bk AE k455 B TR T 486 55 R ABAI 77 ¥ o 846 lua 5 lualib
MIRTSEAN R — AN U LR 59— AN AT IE IR 772 2 A8 universal unique identifier Cuuid),
RZ RGN LT TR R A X b~ CLban linux R ¥ uuidgen). —A> uuid J&—
ANEHAHL P kb I AR FI—ANBEHLAN AL A k) 128 A7 194y (BL 16 BEHIrJ7
XPE, HRER—AFRE), Kibe 5HAR uuid A AT RURIE R .
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27.3.2 References

PRIVAZACAT, AN A FHECTAE N registry [ key, [RRIXFhSRI[) key A4 84 45
reference R H . Reference 78 4t Hi il i v 1) — X BRAA i, 30T pR £i F R AN 75 22
TR A FR P S (PP AR AE R registry P25, (SERs b, XSS BOT U TR A%, H
A ATT LI (13 FH T registry)

W H

int r = lualL_ref(L, LUA REGISTRYINDEX);
MARH L —AME, P ASHIECAE N key B HARAEE] registry 1, HFIR XA
key. FATPEIXAS key FrZ Hy reference.

Joigs S, FAT IS references =22 H T2 KR IH Lua {H 1) reference £#fif 21—
A C gtk e IEMAT I EA T WA, A VKIEAZERE— MR Lua F4F 5 45 R
LEFIZRPOX A AT B AMBE C st . 74h, Lua B2 AFE AR m oAb S ie4
L4 table s 4. Rk, FRATABEEEFRENH8 1M Lua X5 MBATTTH X PhFRE 1
fix, FA161E— reference H-K JLARLEAE C .

BIALEE—A reference IR0 MY IFMEAAR, 2L
lua_rawgeti(L, LUA REGISTRYINDEX, r);

e f s BRATTIEFH T I 1) oR BORE TEUE A reference:
lualL_unref(L, LUA REGISTRYINDEX, r);

XA 5, lual_ref A LLF R B r V54 —AN 8T 1) reference.
reference ZR G0 nil MRS DU AE, ANEAT 2%, /REL nil P lual_ref [f15,
AR reference , 12 IR [H—AN 1 reference LUA_REFNIL. N [fif¥) i FH %
ARR:

luaL_unref(L, LUA REGISTRYINDEX, LUA REFNIL):
lua_rawgeti(L, LUA_REGISTRYINDEX, LUA REFNIL):
B —FE, KA nil Afk.

reference Z2 4t & X T & LUA_NOREF, /& — AN AT 47 241 reference [1)
R, HRFRC TR reference. AT EFREN LUA_NOREF iR [9] nil, A B et
(IR E A AT R

27.3.3 Upvalues
registry S<EL T 4R IME, upvalue HLEISEHL T 5 C static A8 25 < 4, X FhAs
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R S (B TT T 454 IR EE Lua IR — MBI C B IR XSS
fEE %A upvalues BEZREEK, £ upvalue RJLLERA—ANSRA Lua fi. 1 I 24 4k
WO, TSR U LT — A upvalues.

FATRRIXFh—A C BRECAI U 1Y) upvalues M4 A K (closure). dfE: 7F Lua AR
iy, AP A NSNS R B ) ) Jmy S AR IR R B — A C IS — A Lua ML AH
e KT — MRS, URa] DU A AR R ) e B VAN R P AL, AT
AN 1¥) upvalues.

B AR, TATE C P EIEE—> newCounter B3l (FfITC&AE 6.1 57
ME Lua HE S FFERTERED o XA REUE AN RECT) R OCH AAR AR [ — AN FT i
counter PR, S ITAT 1) counters JLEEAHIE ) C AXAD, (HEREANHOR B ANSLIK counter
A, L) ERE R
/* 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 42 lua_pusheclosure, @K 28 —ANSHUE— AN AR L (B 2
counter), = ANZHUE upvalues 1IN (1528 Do FEGIESHT AR 21T, FRATTL
ZiKs upvalues IIRTUGMENAKR, ZERRATE] 1+, FRATEECT 0 1E I ME—11 upvalue [1)4]
BAEANH . W4, lua_pushcclosure K8 It 1AL EIAR PN, DRI AL D8 A N
newCounter (145 4 R[] o

WiAE, FATIFEF counter [1)5E X:

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 B R BUE lua_upvalueindex (SEFr2&—AN%2), HR 42—/ upvalue 1
Kl RMRREGIBRT AERT Z4h, FIAM RG] —H. &AL lua_upvalueindex(1)
PR — upvalue RG] Kk, 7EREE counter HHF) lua_tonumber SREEE —AN(IF
(¥)upvalue F4HT(E, FEHNE T, )G, MEL counter K HT M {E++val Ak, FRIEIX
AN —AN$% LA B 0 R e upvalue. #50)a, 3R I AR # 0L,
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5 Lua BERRAIR, C MIERAEILEE upvalues: 5 FELIG H CAor s i
B BRI, BefiTAT LB B IR B ST upvalues J5 IR 22, SRR BB T
AT B S SR O
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% 28 & User-Defined Types in C

TR — 5, FATHE T4 H C s J& Lua MhRe, IRAEFRATiHe dnfer
C BB AR Y & Lua. TATIN—AMITF TR, AR5 S 56 LU AN/ Mo F
S EEGIZE A I metamethods 25 At A 2R A 20004 FH C Hopri R & Luas

BATHIB 25 K (2T AR 17 o, B 7504 XA 7 10 B FIAE -6 H e b 21 API
WL, AN B S . R R AR R B, (AR 22 N 2 F 211X
BRI, — MO0 R, Lua A TTEAMT AL, OIS A R ARG IS8 T 4kl =
X AR KBS, AR TRESENAAAL, BN TR Ie R LR —
ANEPEM (generic) {H, —/Mfdtbhik, 0 bS8 LAARRIE K AN S0 76 C Y
AT AT BRI 2E 0], LG A5 R (150 7 5144 50%11 Py A7 25 1]«

FAVE R T T 2540 R T FRAT T R B A

typedef struct NumArray {

int size;

double values[1]; /* variable part */
} NumArray;

FAME IR 1 WAL values, i1 C il 5 ASRVFRANY 0 %], X4~ 1 H
AN RLAT s AR T e OB 2 le =2 TR S Bs K e 61— n ASTeER 4]
R, 1% 2
sizeof(NumArray) + (n-1)*sizeof(double) bytes
(T sRm gt et s T AIeRERNZEN, FrelEATN n g D

28.1 Userdata

BATE O PR W AE Lua R R B M. Lua KX Fhig il 34t & T 142t —4
FEARPZETY: userdata. —™ userdatum FEHE T —ANE Lua H A Tl SCERAEI raw Y17
[X 45K

Lua API 24 7 1 (1 s £ Sk A1 43— userdatum:

void *lua_newuserdata (lua_State *L, size_t size);

lua_newuserdata BA 4% B Fi 52 (1IN L BRI AE, BTN F userdatum JCEIAR Y,
FEIR AT P AF B RE o G SR HE e S PR R T B ok S At R 7 VR A B A (R, AR S
B AN REF R/ userdatum, SR JE KR ) SEBR N AEERIGFEEH R A7 21 userdatum L. Fk
TP T — T F BIX AR I
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i lua_newuserdata PR, 6 55T B 1) R SN 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 2 F SRS A 44501 lual_checknumber [fJ4844) — H. newarray
7 Lua M2 5, PRl D2l a = array.new(1000) 118 ) B 8 —AN 81 (1 504l
T

h T ARG, Tdi1E 2510 array.set(array, index, value)iifH, J&fIATEH 2t
AT ] metatables i S7 54 B K 532 array[index] = value. T IX PRS2, N1 o %L
SRR, A AR 1 TR

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 K Arah e A, WERA 2R EI AT 5. DIk, an SR3AT 14
AR RS0 setarray, FRATTEAGE]—AME RS B

array.set(a, 11, 0)
--> stdin:1: bad argument #1 to "set" ("array" expected)

T R R AR C 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 && index <= a->size, 2,
"index out of range'™);

lua_pushnumber(L, a->values[index-1]);
return 1;

}

FAT5E S5 R BRI 1 K/

static int getsize (lua_State *L) {
NumArray *a = (NumArray *)lua_touserdata(L, 1);
luaL_argcheck(L, a '= NULL, 1, ""array” expected™);
lua_pushnumber(L, a->size);
return 1;

}
iy P E LA AR R AT A A FRATTH 2«

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;

}

OB AL T 408 R lual_openlib pR %, AR IELS € 4 7RI — %,
JEH arraylib 2741+ [¥) name-function X 78X M 3& .
FI9F Bl R G, BTk Al BAZE Lua S A8 I 3RAT T3 e U2 T
a = array.new(1000)
print(a) --> userdata: 0x8064d48
print(array.size(a)) --> 1000
for i=1,1000 do

array.set(a, i, 1/i1)
end
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print(array.get(a, 10)) --> 0.1

FE—/> Pentium/Linux MAEE IS TR, A 100K JUE AL A
800KB N AF, [RIFEMIZAEH Lua S 4] 5 2 1.5MB [N A7

28.2 Metatables

BAT B s — MR KW 2 2. BUEHES T N R
array.set(io.stdin, 1, 0). io.stdin = [I{E & — AN TR 1A AL (FILE*) (K45 41 1) userdatum.
HE A userdatum, FITLL array.set 1R SRR CAE N SEL, FEFEITINE Rl e S 2
W AT core dump CHNTSRARME 212 1)0h, VR AT RETS 2] — N5 i B (index-out-of-range) %
) o IXFE IR TARAT—A Lua FER Ul &2 A RE A2 1 o AR an i —4> C 2,
HEANAZAIA C Fidhs 5 M Lua 74 core dump.

H T X H A AL AR userdata, FRATT LA £ B T —A> metatable(ic {F userdata
W0 LAY metatables). NI, FRATEERGIE —NF B B, FATPREIX AN TR
metatable A5 ic £ 4 1) metatable. X FRATTUS 0] B2 IR, FAT TP A A fh 2 15 47—
AN IEfAT metatable. [F24 Lua fURS AN AE AR userdatum ) metatable, Fif DUt AN 2> Dt
T ALR .

PAI T T AT SRARAE XA B metatable, IXFEIRATTA AL 21461 E 0 B 20 Ak
AN E N userdatum &R e — ML %, 1T LAYT RIX AN metatable.  1E @A
AR, B MR VEA LLRAE metatable: 7F registry HY, B8 7E FE A O eR B
upvalue. 7£ Lua "> WFLE registry TPy C 288, RHRALAE RS,
metatable 7E A {H. FILAWP) registry FRTI—FE, FRATSAERE T4,
TGS BA T XA HZEILFR A "LuaBook.array".

D PSR AL T — SO ek HOR T B BAT I L ir) i, FRATTIX L HH 211 i 1A 21 () 5l )y
@%&ﬁ:
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 P& MR ClHAE metatable), ¥ &5 EIH 0 JF @ 57
FH registry R AMIER . XA SRR ATHZEB AR key;  [FINHSH
KAENRBA) key CIXFPXU ) () OCIE, A4 Al 1R P9 A bR 250 1) S8 IR B )
lual_getmetatable p&%U3REN registry (1 tname X} 5[] metatable. /i, lual_checkudata
Ror B A AR R A 7 B IR0 G A5 T A 25 7 44 7). metatable [F) usertatum. WHERXTZA
TELEIEAAIY) metatable, 3&[F] NULL (B & A& —> userdata); 7501, & [1] userdata 1]
Hdk.

NCRE HARR S . B B ST T PE R & K, B cAS e 0 Bl — S AR A
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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, 1B newarray, I £5AE G ZCAH I I U CE 24 T metatable:

static int newarray (lua State *L) {
int n = lualL_checkint(L, 1);

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 */

b

size_t nbytes = sizeof(NumArray) + (n - 1)*sizeof(double);

216

lua_setmetatable PR K kR, FERFILE E N 45 € 0 B (10 %11 metatable. 7EF&AT]

5, ISR S 2 B 1 userdatum.

a2, setarray. getarray l getsize K& AT IS — NS HUR A& — MU EL
Mo FNBAFTSFAESEE RO DU S ARG R, BAT1E ST 1 1 1% B eR 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, #7e SIf getsize A& 50 LW T 28

static int getsize (lua_State *L) {
NumArray *a = checkarray(l);
lua_pushnumber(L, a->size);
return 1;

¥

T setarray Al getarray £ 25 25 NS4 index ARSI ARTE, AT MG HAAT 3L [H

Iy, AR ERR PR AR S K

static double *getelem (lua_State *L) {
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NumArray *a = checkarray(l);
int index = lualL_checkint(L, 2);

lualL_argcheck(L, 1 <= index && index <= a->size, 2,
"index out of range™);

/* return element address */
return &a->values[index - 1];

+

i FHIX A getelem, pfi%k setarray #1 getarray 55 i1 B0 5 -

static int setarray (lua State *L) {
double newvalue = lual_checknumber(L, 3);
*getelem(L) = newvalue;
return O;

¥

static int getarray (lua_State *L) {
lua_pushnumber(L, *getelem(L));
return 1;

}

BAE, BAnR28 2540 array.get(io.stdin, 10)ACHY, FRKF2 1531 1E A A A 15 5L

error: bad argument #1 to "getarray”™ ("array® expected)

28.3 i ¥ d d) £ 69 £ 35

217

NIRRT B e e SCETE R XS0 userdata,  DABCIRATT A AT LA H T ) 6 42 11

HHERERAEXT R I 526, Lt

a = array.new(1000)

print(a:size()) --> 1000
a:set(10, 3.4)
print(a:get(10)) --> 3.4

10AE assize)FN T asize(@). FTLL, BATTLAUISFRIA asize W FHIRAIM getsize

B FATI24T B R4S .
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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

AT, BAMULEEE— AR IR 1) metatable, metatable #%X{E 45 metaarray
(BRATAGEM Lua HFEHE userdata ff] metatable, {HJEFRATIZE Lua H TG KR HI 15 i)
metatable). $% k¢, FAi1#% & metaarray.__index & metaarray. 2434 13H5L a.size (1%,
Lua /EX % a HHRA R size IXAME(E, XIS JE A~ userdatum. JITLL, Lua i35 MK
% a (1) metatable [¥]__index B3R HGXAME, IELF__index i /& metaarray . {H /& metaarray.size
e array.size, Kt a.size(a) Wi FA T 1R 1] array.size(a).

8K, FRATATLAAE C rpog e RIRE ()i, B DS S0 iy BIE e 2%, ik
HH AR, TAERIA P AT EX LA . FRATT ST M — 75 ZO0 MR L 1 e
oA new, HREIE-—ASHHE . P HA AR/ A 7750 . C AR ) LA 4%
TEHEAT

getsize. getarray 1 setarray 5 3ATHT I SEIL—4F, ATFEUER . AT ZESLALT
SRR HbATT . a2 e, FA TS T I R £, 156, BRATTFR 250 B R 3
I, —AMEAEE A, —AMER T
static const struct luaL _reg arraylib f [] = {

{"'new"”, newarray},

{NULL, NULL}

¥

static const struct luaL_reg arraylib m [] = {
{"'set", setarray},
{"'get", getarray},
{"'size", getsize},
{NULL, NULL}

¥
HASHT I 2 (/) % 25 luaopen_array, AZ0E107%E—/) metatable, FRILMR{ES B M)
_index 3k, FEALIEMETA 5L, SR E AR AL K

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);

lualL_openlib(L, "array", arraylib_f, 0);
return 1;

+

KHEPAMEM T lual_openlib 1) 55— AMRHE, 55—, 534 14L%E > NULL
YE R WE, lual_openlib FF¥A QAT 05 BRI s AR, A B R A
EARI, A7 TR upvalues Y R 7EXAMIIF i, 5125 e 5 2% & metatable A< &,
W2 lual_openlib JEUE 7RI o S5 A lual_openlib 1E% TAE: AR4ELE M
AL ANE—AEEER, IR E MR R (1 R AN K% new).

NTARRS, BATAIRATRGH AN I —__tostring 7%, IXFE—3K print(@) 4447
BN BRI R AN, RN A S 5 (Letn,  array(1000)):

int array2string (lua_State *L) {
NumArray *a = checkarray(L);
lua_pushfstring(L, "array(%d)', a->size);
return 1;

¥

PRIAL lua_pushfstring A% 040 FRFH, R HURERRT. 0 T AE S 411 metatable
W4 array2string, FATTIS AL arraylib_m %13 FF s N array2string:

static const struct luaL_reg arraylib m [] = {
{" tostring", array2string},
{"'set", setarray},

28.4 1719 %k 2n

B 1B 2R R A T i B 0 S5 VRO U i) B2 RASE, 3 w] DU AR SR K ARk U
WEACE, A2 aget(i), M2 afile X FEATLEINE] T, RESSEIEA, Ko
111 setarray 1 getarray b4 L2 M UREE32 T SARATTIR ST E206 B I 2400 AN PRI 1) i
PTG Lua AR5 1A 1) 52 SOX 86 )5 1k

local metaarray = getmetatable(newarray(1))
metaarray. index = array.get

metaarray._newindex = array.set

CIXBARNE DA ZB0E AT A5 i T ¥ B ) (0 B A S BULRE AL, AN A 17 1 o) o 55 vl
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(A SR IR BeARAS )

FATEA PR AL AL GE 1

a = array.new(1000)

a[10] = 3.4 -- setarray
print(a[10]) -- getarray --> 3.4
WERFRA T =X, AT DAAETATTH) C AR g X e o007 . AR FEB K
AR IR pR 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 (- FRATAE ) userdata % & full userdata. Lua &2 4L T % —Fb userdata: light
userdata.

— light userdatum J&—/N&7~ C Fa%H 1ME (k2 —A> void *ZEAYMED. T &
2 ME, BATARERIEARAT CREFER), FRATHARAIE M), wl LS H %k
lua_pushlightuserdata ¥ —~ light userdatum A#%:

void lua_pushlightuserdata (lua_State *L, void *p);

R #iH: userdata, light userdata A1 full userdata 13/ K AN[H]. Light userdata As /& —
ANGX, AE—NMEEE, ¥ metatables. 15507 —#Ff, light userdata A~ 224 3 e
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eAR R LU

A4 A4t light userdata /54— AMEARH FPARSEIE, SKARES full userdata, {H/ZIXAN
J& light userdata [ LR N . 155G, {4 light userdata f/RL 20 H & BENAE, KA ABAT]
MBIRBERR LR =, RENAT EREAREZ 5, {3 full userdata SEIL AT I
AR, P, ORI NAF G, A — s s A AR o

Light userdata B 1F ] I AL 7E T T LR R AN AR AL R0 %2 . 24 full userdata & — 04
I, E TR A S, % J7im, light userdata o n e — Mg X %354, [H
FEM), &% THa4HE M AT 8B userdata. FAITLA, FRATI7E Lua "H{EH light userdata
HoR C X%

H A, BOEIRATESI: Lua A& D REMGEE . XMB R, &A1
{1 full userdata 7~ % 11 (B> userdatum 7] DLAL & AN 6 L g Ryl — N R 450
IR AN L FREN . UAEE LA AR e (b N bR, RAE SR &
FHR B ] TR IR R . O TR XA I e L 25 Lua, FATB AR R4
JE % L1 userdata. oA T #8214 userdata, AT o] DMEH — MR R 51 AR RE L
light userdata, fE 47 Lua "7~ % L) full userdata. — HIRATAE T & L fHuht, Fed]
B bAoA light userdata JCEIAR Y, IF HA% userdata fF WK R SIFRIERN . =
AR ZAE A weak {H, 750, X% full userdata 7KizE AN gl R ficd o )
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% 29F WTREHE

LERTTH —FEN BB LTV, AT DO IS B RE R, R B N AT
B NRREAL userdatum #A H N AE, XAWAAHE Lua B, 5l 3y
(A, SFEPATE (K%, Lua 2 B3R BN A

EEBREAAWE . AWE, —ADXRER T REYENAEL, RS IR
FFv 0 ARSI TR . GBI LS TRIR S W AE, (H B R G HA S 7 R F D .
TEIXMEOL T s 24— A0 G R B A SO ER (P I, 3K A DG IR DR 5 A S 5 R I
— LG N R T O T IR AR R TR L] (FRR finalizer BREHTRAR)
Lua PL__gc Je 5k sSERAE T finalizers. iXANIC 51k % userdata 87 (ME A % 24
—> userdatum KA CAE I, IF H. usedatum 5> __ge 4, Lua £ X AN 14
(PR —DREO: UL userdatum 1E XA REIISEIIH . XA R B TR
userdatum AH S BT P Y5 .

9T R B A X AN TG TR R APLAE Ry — N IR  , IX B RA AT Lua ¥
NI AW AT AR D22 0 A B SRR
FhSzEL. 55 M7 RE Expat (Expat JT ) XML f#HT2%) SCEli) XML s
A

29.1 B F&ENKRE

BT RATTSEIL T A dir B3 20 D HRMENS L XA LA table 1175
AR H I S FRATHRA dir B ECR IR 0] ANEACT, B3 0H T IZ AN %A
TR 2z 0 H P AN E Centry) o FEHTRRCA I SEIL T 20, FdiTar EAE HIOG 30
oKt [ HEA H %

for fname in dir(".") do print(fname) end

£ CiE T, BATTE DIR XML A R EA—AHk. id opendir 4 EAI 5
—> DIR sz, F H 645 20T closedir SBECZ U . ToATTLART SEERA dir FH—A
A A FARAT DIR 1541, H HAESRIH Sk fg — AN S04 2 5 0 sl o AHBATT 8
SCHLI dir AN BEZE A AR B P ARA7 DIR (5], IR A 1R 22 AN FH AR LU i) 3X /M
A, WABEAUNAE SR H b Jq — NS0 2 Ja R H ko R PR R R rp e
Wik, R IRABA ST E G — N34, BreL, 8 T LRIE DIR (1545 — & et
ORISR, A1 R A7 4E A userdatum #7, FEAf FTiX 4> userdatum [¥)__gc 1)
TCITVERRE TN H K 4544 .

SRUEBATSE I P userdatum g /E FIAR L2, (HIXANHIRE R — AN H % Puserdatum, Jf:
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R e Lua ] WL 2 7 Dir R AN TR iR T B E B Lualg T I,
SETEZ . TR AT B — A upvalue. RE—3K, AR T B EGR AT LR
XA GERS, (HRLua AT Ll (AT 15 )X AN G54 o

B, FATEE A C WL B, dir L —A Lua PR A AR S
LT EAPREAAAHTIF DIR SR IFHAl A 5 ACR HLi upvalue. 55—, FflIwZ—
AERERL 5=, ge TEAE, e DIR G, — ROk, JRA1EEE— A
M R BOR AT — 29I s 1B, teln ol H A4 metatable, JE4)451k1X > metatable.

WAEFEIRATH dir B

#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;

O PR 5 H K, Hluserdatum
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XU — R SRR, AT AR IT H sk Z Fi 82 userdatum. 4R FAT 14T T
Hat, SRJ5 A lua_newuserdata 2Pl 4535, IXFEIRATTHE TCIESREN DIR 4544 4 T E A
[, DIR &5k — Bgfilgd, o r IR userdatum XIGRK; 2 EAE RAEM 4,
__gc Jo/T A S A S PRI 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;

if ((entry = readdir(d)) !'= NULL) {

lua_pushstring(L, entry->d_name);
return 1;

else return 0; /* no more values to return */

+

_gc JUINVEMIRKMIH 3, A — fU /AN D BUOAIRATEST IF H s 2 1 6
userdatum, FTLAANET opendir HI45 24, userdatum KR AR S PMAE . Wi opendir
R, BRI A A AW LA T
static int dir_gc (lua_State *L) {

DIR *d = *(DIR **)lua_touserdata(L, 1);

if (d) closedir(d);

return O;

}
Ja A BREET 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 NZE S b S HOE R —A
Hogo &0, BRI E TR S S5 (e, o) XA T
BUTEN R R AR, AE Lua FE/7rH STk vl XA R b8 H =<1 metatable
F, Lua B MRS U7 I X 28 H 5%

29.2 XML &4t

BUAE, BRATH A 2 ASxmI AT 8 10 #9528, AR AIxp™, B4 T LuafiExpat
(http://www.libexpat.org/) . Expati&— M FIEIFCIHE 5 5 R MIXML 1.0 FIfffTes . &5
TSAX (http://www.saxproject.org/), SAXJEXMLEHKIAPI, 23T HAMAPI, XE
RGN SAXFAT 45 B — DMXMLICRYS, SR 5 B it g I TR At e R I « 28411,
A B SN Expat il AT IX A — SR e

<tag cap="'5'">hi</tag>

EHRRTEZA R BT A <tag cap="5">hi</tag>", AN
FIFAOCRNFE: e "hit I, PR N EBOCR S G I AR AT Bl
FAE); A tend” I, A ANEIEHOTR K F T MR FE, H2 N
FEFF I8 24 (R AW o

XA KB HEAS Expat 5, BATRSEE ARSI S LERES 1 WA Lua A1
HAER BB BRI 7y o AT TR LIRSS, AE LI T ek & 2R S
BAR Expat filfT XML SCRIIF AR 300F, JRATIHRS 2 0D A G LT i) 3R 21 1) =
NFE OHGICER, 80R0tER, SOREHR), JATH7 2K API JE Expat A% API
RAEIUA . E5E, FATHZEEIE AT I Expat AT a5 ) R& 2L

#include <xmlparse.h>

XML_Parser XML_ParserCreate (const char *encoding);
void XML_ParserFree (XML_Parser p);

XS HOE TR AR, FATHHZIEN NULL /824 S 3A1]
AT MEFTES IR, BATTZ50F A (1 EA -
XML_SetElementHandler (XML_Parser p,

XML_StartElementHandler start,
XML_EndElementHandler end);

XML_SetCharacterDataHandler (XML_Parser p,
XML_CharacterDataHandler hndl);

10 >z

BEE: AhTHElua xml parserff i 5 .
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R T T T R RS T E AR S AR T SO
XML L7250 (A0, BT I AR 5 A 2 M H P S . T
T2 1 AR T RE B B 0 4 R R 28

typedef void (*XML_StartElementHandler)(void *uData,
const char *name,

const char **atts);

XEEJRMER B TLL 0" G5 R R 2 A, XL AT R ) e N T X LU
YA E M B Y . S AOCR AT S8, R4 .
typedef void (*XML_EndElementHandler)(void *uData,
const char *name)

RE, A ICARAAUAL LL PR/ A BN S H . 2SO TR AR 2 BINO'EE R
P75 ef, i T I B 777 o
typedef void
(*XML_CharacterDataHandler)(void *uData,
const char *s,
int len);

FRATTF T 1 ) b RO IX S SCA R 45 Expat:

int XML_Parse (XML_Parser p,
const char *s, int len, int isFinal);

Expat i i 5 Dy FH XML_Parse — Bt — B IR &R SCA . XML_Parse )5
—ANSHCN isFinal, fhFRIRIXFRA AL XML SO G — AN T . B R 2
AFERFBOCAHR T EI0 T 0 SR R G5, FRAT Tt mT DA I Sl S B2 KA 72 « XML _Parse
PR R IR R R 2 R A — N O (expat AL T 4l Bh e BCk 2R iR &, 3
SEPRA TR Sl BAl TIX LR 2 s 1) o FRATTHT 4 Expat 1455 — R0 SR VFIk
ATV A AL 25 RN ) T HHs 1) R £
void XML_SetUserData (XML_Parser p, void *uData);

W1, BARRATRE — T afr{E Lua " H Expat 2. 55— Moyt i mEEm—
T TS EIAE Lua h 2 NI EE R 5, LUASEF I 7 V22 0T Lua X S8 pR 4. LEan Lua
WAL, TANIATTEHARMRECKR I EA R (H2RATE AR
R ABLE M T (PR Ee . AR, IR T —AMET 8, BAIFERSH T —4
A5 BT TR AR DA N S LR e o 28 MR, W R AT BT B — N SO
(AT S, BATTRT AR T F [ 3

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>", IXLEAJRNIGLFTEIH
+ to
yes
- yes
- to

HRLIXAS APL, - BATANT ZEYE X LR AU ] o BATT ERAE DR R el AT ]
Rltt, #A AP T =Bl — DRSS, — DM —BOBOOR, i — R H]
fifbT . (SERr L, FRAVTARTEN RITNE, SKBLT RIS IIEE) . W IXEE AP BT
Ry SRS b

p = Ixp.new(callbacks) -— create new parser

for 1 in 1o.lines() do -- idterate over input lines
assert(p:parse(l)) -- parse the line
assert(p:parse(''\n'")) -- add a newline

end

assert(p:parse()) -— finish document

p:close()

BUAE, ARFRAEER PRSI K. B, FBREAAE Lua BT . 1R
HAR M2 A28 H userdatum, {HEFRATPRAAT A N ASTRAE userdata HLWE? 4370, FATah20
PR B 52 BRI Expat b A — AN 1R 2 FRATABERF— A Lua R ARAE(E—A> userdatum (%
TIEATAT C gitgrt), SR, AT LA — MR RN TIH, FRRXA T IR AR
userdatum . (FAI7E 27.3.2 & Uik, — 9IS Lua B84 1E registry H
—NEEED fe)a, BATELIRERE R Lua MPIRSTRAE R —AMENT A S, TR ix et
fERT AR St A2 Expat [FIH B TRE P 32 BT A N 2%, I HIX 2L ml i 75 2 A Lua.
—AMERTEE IR G LT

#include <xmlparse.h>

typedef struct Ixp_userdata {
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lua_State *L;
XML_Parser *parser; /* associated expat parser */
int tableref; /* table with callbacks for this parser */

} Ixp_userdata;

TR B AR AT 20 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 */
luaL_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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B DL R R S o6 A userdatum, AR )5 1# ] consistent E‘J{E?Dﬁ%}]ﬁﬁ_
¥ userdatum, f5 )i ¥ & userdatum [ metatable. TG R RLE T WIERAEWILEA 1)
IHEAT AT AR K15, BT IURIENT 28 (ge Je L) RE R BIAE v S8R N &I
userdata JBE T

F00, I Expat fi#HT8S, B IRAFAE userdatum L FERS AR R .

F=00, REREINSE A EE AN (R, Bld - MERENSIHE,
XA FARAE 281 userdatum A1,

UYL, WAL Expat fEHTES, 4 userdatum 388 k8 AL 25 R pR K0 5, 3F
BCE XL A VR, T T T A8 K UL IX L [ pR B A . HESE, fEC R
AHREBHAS I BIE B RS, BURIK g, X EE[E 52 1) C e Efl FH P16 K v @ FEIK
N iZ A Lua R

NSRRI, ST RRTBe XML B . AN TR B O E
C)A— AR — Bt XML £t o 243 A 20l i FHIX AN 7R, Ais & Expat LR 248
ft b 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 R ALK 2 0 R4S 8 (10— Bt XML Zdf
BN ICE, XL TC R R N AR FTLL, Ixp_parse 23 1 56 A X Loty i
IRET, R XML_Parse [ IRHEA — 284075 101X 4 pR 20 B 5 — AN S 805 1k Expat
B SCARBOE R et — B UM SHOR AL, s B s 1 NULL, R
WIX B Ja — AN 80K Ny true. BUAELEFRATTA: & D S rb 2 0] pR 5L f_StartElement,
f_EndElement fI f_CharData -, X =ANREAABIRISEH: & A EBSE B4R €
fFR A callback K277 X T Lua fJiN, WA, FHUALEESHOR G XA Lua Atk .

BTATE KA f_CharData AN, A IFACHS ARS8 o Wb iR FAdoos B 1Y) Lua A i Ak

CYTEAERIBED, AN H: T aE parser I F78dE (—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);
if (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

RS HTYIRA TR M 8% 1 I ] T XML_SetUserData, Frbl, B C f)
W52 Ixp_userdata s 8517 N 35— AN 240 IR B BT 2 WifT 4 FH i Ixp_parse
WE MBI . 16, fbfie callback KA IMRTI N 3; 5=, B parser
FEART RG] 1 (parser 47 & € AAXAEN], Kb Z 2 Ixp_parse (25— 240,

f_EndElement “J#§A1 f_CharData &ALl AR, Adito & AN S H0M AN 11
Lua fJfK: —M#HT2S parser Fl-— MR 4 (B2 —ANFRFE, (HIZELLL \0' 45 2):
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 = NS4 TS parser, B2, Fl—NE TS
o XANAIWLE BTN A% i, BN T DR S I bR 2 71 R B A Lua U501

WA, BT BRMEIE T30 e, SRR T IR FRAE -

<to method="post" priority="high">

PR I JE R

{ method = "'post", priority = "high" }

f_StartElement FISZELUT R -

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 */
}
TR AR n DT close. SIRATISR I AMRATES I, JRAT T VR B
AR BT B, WEmmﬁﬁﬁcmm*%oﬁﬁ,Eﬁﬁ%@@%ﬂﬁ¢%%ﬁ
PR, AT AR 0T A X L B

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 */
luaL_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 1O, 2 Al PRAEE AL T 301 (consistent) ARSI, 23k
TR A B2k IR AT o s b RS2 DRI AT 88 2 e, FRROC AT AM i
Bras 2 B . 92k b, BATME XA R 2 AT BT A e 2. At B 5 PRAESRE—
AMEHTE B SN RE B ITAT R BE, RIERE e 53 B80A S b o o

i UIRAT TR, K L&A TRAE g o 3K LBRATTAE A i) X 52 1) K 1 451
T (28.3 715 —FEM 5% Bl —A> metatable, H4 T A V2R IX AR N, FIM__index
AR H . XA, BADETE MRV T IE 51

static const struct luaL_reg Ixp meths[] = {
{"'parse", Ixp_parse},
{"close", Ixp_close},
{" _gc", Ixp_close},
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| {NULL, NULL} | o
BRI |

PAT T AR TR P R 513 . A1 OO0 FEMIFIKI RS, XA R AT —
APRE XA PR T R —ASET R 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 EHA M T2
HIRR

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) */
luaL_openlib (L, "Ixp", Ixp_funcs, 0);
return 1;
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A. L3RI H A5

76 JLHAERT, WATH R &R 2L (terminal), ‘B4 10 5F ANSI X3.64 55 745
FbRE GEA LA T Ll IBM. DEC. HP e T H O JRBFRIE), XLl 745 7
FIREH B2 uiph] Won (1 A 28AE— L6 4b 3, Lhlnehr e fn, FROF, 150, & %%,

bt PC HIWAT, Zomblimik, (R R iy & B on 75 3 LRI S84 i 215 1741
AR . AMIIFRE T B IUN 207 R PRGN —FEM A s . A%k, %
FlsUG o WLEE B0 3, B mAT It W DEC-VT100, f##K% VT100, 7E linux R
ﬂU\ﬁH

echo $TERM

KEH ML uISAY, L n] LULE fetc/termeap B4 fetc/terminfo/Hh 2% 31 e 2 1) £ i 24
.,

Windows £ % FRIAR 22 WoR Dhig, # 2k win32 AP1 SR SEILI - %1 & ¥ DOS
A1 Win95/98, Il i N2k ansi.sys A SCHF L amLAA TR o 1 IS & ARAS Windows i H 1)
SCHF

WINO95: 1iiff] ANSI terminal control, config.sys /il A device=ansi.sys
WIN98: i i} ANSI terminal control

WINNT: {1 console mode API

WIN2K: 1§ [f] console mode API

FirLh, XFTHETH Win2k/XP/2003 IR 7, ASREAE FH 2o LA% il 45

VE: fF google 7% ansi.sys, nJ#kFIVFZ A TR

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



	版权声明
	译序
	目录
	第一篇 语言
	第0章 序言
	0.1 序言
	0.2 Lua的使用者
	0.3 Lua的相关资源
	0.4 本书的体例
	0.5 关于本书
	0.6 感谢

	第1章 起点
	1.1 Chunks
	1.2 全局变量
	1.3 词法约定
	1.4 命令行方式

	第2章 类型和值
	2.1 Nil
	2.2 Booleans
	2.3 Numbers
	2.4 Strings
	2.5 Functions
	2.6 Userdata and Threads

	第3章 表达式
	3.1 算术运算符
	3.2 关系运算符
	3.3 逻辑运算符
	3.4 连接运算符
	3.5 优先级
	3.6表的构造

	第4章 基本语法
	4.1 赋值语句
	4.2 局部变量与代码块（block）
	4.3 控制结构语句
	4.4 break和return语句

	第5章 函数
	5.1 多返回值
	5.2 可变参数
	5.3 命名参数

	第6章 再论函数
	6.1 闭包
	6.2 非全局函数
	6.3 正确的尾调用（Proper Tail Calls）

	第7章 迭代器与泛型for
	7.1 迭代器与闭包
	7.2 范性for的语义
	7.3 无状态的迭代器
	7.4 多状态的迭代器
	7.5 真正的迭代器

	第8章 编译·运行·错误信息
	8.1 require函数
	8.2 C Packages
	8.3 错误
	8.4 异常和错误处理
	8.5 错误信息和回跟踪（Tracebacks）

	第9章 协同程序
	9.1 协同的基础
	9.2 管道和过滤器
	9.3 用作迭代器的协同
	9.4 非抢占式多线程

	第10章 完整示例
	10.1 Lua作为数据描述语言使用
	10.2 马尔可夫链算法

	第二篇 tables与objects
	第11章 数据结构
	11.1 数组
	11.2 矩阵和多维数组
	11.3 链表
	11.4 队列和双向队列
	11.5 集合和包
	11.6 字符串缓冲

	第12章 数据文件与持久化
	12.1 序列化
	12.1.1 保存不带循环的table
	12.1.2 保存带有循环的table


	第13章 Metatables and�Metamethods
	13.1 算术运算的Metamethods
	13.2 关系运算的Metamethods
	13.3 库定义的Metamethods
	13.4 表相关的Metamethods
	13.4.1 The __index Metamethod
	13.4.2 The __newindex Metamethod
	13.4.3 有默认值的表
	13.4.4 监控表
	13.4.5 只读表


	第14章 环境
	14.1 使用动态名字访问全局变量
	14.2声明全局变量
	14.3 非全局的环境

	第15章 Packages
	15.1 基本方法
	15.2 私有成员（Privacy）
	15.3 包与文件
	15.4 使用全局表
	15.5 其他一些技巧（Other Facilities）

	第16章 面向对象程序设计
	16.1 类
	16.2 继承
	16.3 多重继承
	16.4 私有性（privacy）
	16.5 Single-Method的对象实现方法

	第17章 Weak表
	17.1 记忆函数
	17.2 关联对象属性
	17.3 重述带有默认值的表

	第三篇 标准库
	第18章 数学库
	第19章 Table库
	19.1数组大小
	19.2 插入/删除
	19.3 排序

	第20章 String库
	20.1 模式匹配函数
	20.2 模式
	20.3 捕获（Captures）
	20.4 转换的技巧（Tricks of the Trade）

	第21章 IO库
	21.1 简单I/O模式
	21.2 完全I/O 模式
	21.2.1 I/O优化的一个小技巧
	21.2.2 二进制文件
	21.3 关于文件的其它操作


	第22章 操作系统库
	22.1 Date和Time
	22.2 其它的系统调用

	第23章 Debug库
	23.1 自省（Introspective）
	23.1.1 访问局部变量
	23.1.2 访问Upvalues

	23.2 Hooks
	23.3 Profiles

	第四篇 C API
	第24章 C API纵览
	24.1 第一个示例程序
	24.2 堆栈
	24.2.1 压入元素
	24.2.2 查询元素
	24.2.3 其他堆栈操作

	24.3 C API的错误处理
	24.3.1 应用程序中的错误处理
	24.3.2 类库中的错误处理


	第25章 扩展你的程序
	25.1 表操作
	25.2 调用Lua函数
	25.3 通用的函数调用

	第26章 调用C函数
	26.1 C 函数
	26.2 C 函数库

	第27章 撰写C函数的技巧
	27.1 数组操作
	27.2 字符串处理
	27.3 在C函数中保存状态
	27.3.1 The Registry
	27.3.2 References
	27.3.3 Upvalues


	第28章 User-Defined Types in C
	28.1 Userdata
	28.2 Metatables
	28.3 访问面向对象的数据
	28.4 访问数组
	28.5 Light Userdata

	第29章 资源管理
	29.1 目录迭代器
	29.2 XML解析

	第四篇 附录
	A. 终端机控制符

