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nt
 f

un
ct

io
n]

as
se

rt
 (

v 
[,

 m
sg

])
ca

lls
 e

rr
or

(m
sg

) i
f 

v 
is

 n
il 

or
 fa

ls
e 

[d
ef

au
lt 

m
sg

: "
as

se
rt

io
n 

fa
ile

d!
"]

In
fo

rm
at

io
n

 a
n

d
 c

o
n

ve
rs

io
n

se
le

ct
 (

in
de

x,
...

)
re

tu
rn

s 
th

e 
ar

gu
m

en
ts

 a
ft

er
 a

rg
um

en
t n

um
be

r 
in

de
x 

or
 (

if
 in

de
x 

is
 "

#"
) 

th
e 

to
ta

l n
um

be
r 

of
 

ar
gu

m
en

ts
 it

 r
ec

ei
ve

d 
af

te
r 

in
de

x
ty

pe
 (

x)
re

tu
rn

s 
th

e 
ty

pe
 o

f 
x 

as
 a

 s
tr

in
g 

(e
.g

. "
ni

l"
, "

st
ri

ng
")

; s
ee

 T
yp

es
 a

bo
ve

.
to

st
ri

ng
 (

x)
co

nv
er

ts
 x

 to
 a

 s
tr

in
g,

 u
si

ng
 t

's 
m

et
at

ab
le

's 
__

to
st

ri
ng

 if
 a

va
ila

bl
e

to
nu

m
be

r 
(x

 [
, b

])
co

nv
er

ts
 s

tr
in

g 
x 

re
pr

es
en

tin
g 

a 
nu

m
be

r 
in

 b
as

e 
b 

[2
..3

6,
 d

ef
au

lt:
 1

0]
 to

 a
 n

um
be

r,
 o

r 
ni

l i
f 

in
va

lid
; f

or
 b

as
e 

10
 a

cc
ep

ts
 f

ul
l f

or
m

at
 (

e.
g.

 "
1.

5e
6"

).
un

pa
ck

 (
t)

re
tu

rn
s 

t[
1]

..t
[n

] 
(n

 =
 #

t)
 a

s 
se

pa
ra

te
 v

al
ue

s

It
er

at
o

rs
ip

ai
rs

 (
t)

re
tu

rn
s 

an
 it

er
at

or
 g

et
tin

g 
in

de
x,

 v
al

ue
 p

ai
rs

 o
f 

ar
ra

y 
t i

n 
nu

m
er

ic
al

 o
rd

er
pa

ir
s 

(t
)

re
tu

rn
s 

an
 it

er
at

or
 g

et
tin

g 
ke

y,
 v

al
ue

 p
ai

rs
 o

f 
ta

bl
e 

t i
n 

an
 u

ns
pe

ci
fi

ed
 o

rd
er

ne
xt

 (
t [

, i
nx

])
if

 in
x 

is
 n

il 
[d

ef
au

lt]
 r

et
ur

ns
 f

ir
st

 in
de

x,
 v

al
ue

 p
ai

r 
of

 ta
bl

e 
t;

 if
 in

x 
is

 th
e 

pr
ev

io
us

 in
de

x 
re

tu
rn

s 
ne

xt
 in

de
x,

 v
al

ue
 p

ai
r 

or
 n

il 
w

he
n 

fi
ni

sh
ed

.



1

T
h

e
 L

u
a

 la
n

g
u

a
g

e
 (v

5
.1

)
R

eserved
 id

en
tifiers an

d
 co

m
m

en
ts

and
break

do
else

elseif
end

false
for

function
if

in
local

nil
not

or
repeat

return
then

true
until

w
hile

-- ...
com

m
ent to end of line

--[=[
]=]

m
ulti line com

m
ent (zero or m

ultiple '=
' are valid)

_X
 is "reserved"

(by convention) for constants (w
ith X

 
being any sequence of uppercase letters)

#!
usual U

nix shebang; L
ua ignores w

hole first line if this 
starts the line.

T
yp

es (th
e strin

g
 valu

es are th
e p

o
ssib

le resu
lts o

f b
ase lib

rary fu
n

ctio
n

 typ
e())

"nil"
"boolean"

"num
ber"

"string"
"table"

"function"
"thread"

"userdata"
N

ote: for type boolean, nil and false count as false; everything else is true (including 0 and "").

S
trin

g
s an

d
 escap

e seq
u

en
ces

'...' and "..."
string delim

iters; interpret escapes.
[=[...]=]

m
ulti line string; escape sequences are ignored.

\a  bell
\b  backspace

\f  form
 feed

\n  new
line

\r  return
\t  horiz. tab

\v  vert. tab
\\  backslash

\"  d. quote
\'  quote

\[  sq. bracket
\]  sq. bracket

\ddd decim
al (up to 3 digits)

O
p

erato
rs, d

ecreasin
g

 p
reced

en
ce

^
  (right associative, m

ath library required)
not

#  (length of strings and tables)
-  (unary)

*
/

%
+

-
..  (string concatenation, rightassociative)
<

>
<=

>=
~=

==
and  (stops on false or nil, returns last evaluated value)
or  (stops on true (not false or nil), returns last evaluated value)

A
ssig

n
m

en
t an

d
 co

ercio
n

a = 5  b= "hi"
local a = a

sim
ple assignm

ent; variables are not typed and can hold different types. L
ocal variables are 

lexically scoped; their scope begins after the full declaration (so that local a =
 5).

a, b, c = 1, 2, 3
m

ultiple assignm
ents are supported

a, b = b, a
sw

ap values: right hand side is evaluated before assignm
ent takes place

a, b = 4, 5, "6"
excess

values on right hand side ("6") are evaluated but discarded
a, b = "there"

for m
issing values on right hand side nil is assum

ed
a = nil

destroys a; its contents are eligible for garbage collection if unreferenced.
a = z

if z is not defined it is nil, so nil is assigned to a (destroying it)
a = "3" + "2" 

num
bers expected, strings are converted to num

bers (a = 5)
a = 3 .. 2

strings expected, num
bers are converted to strings (a =

 "32")

C
o

n
tro

l stru
ctu

res
do

block
end

block; introduces local scope.
if

exp
then block {elseif exp then block} [else block] end

conditional execution
w

hile
exp

do
block

end
loop as long as exp is true

repeat
block

until exp
exits w

hen exp becom
es true; exp is in loop scope.

for
var = start,end [,step] do block end

num
erical for loop; var is local to loop.

for
vars

in
iterator

do
block

end
iterator

based for loop; vars are local to loop.
break

exits loop; m
ust be last statem

ent in block.

T
ab

le co
n

stru
cto

rs
t = {}

creates
an em

pty table and assigns it to t
t = {"yes", "no", "?"}

sim
ple array; elem

ents are
t[1], t[2], t[3].

t = {
[1] = "yes", [2] = "no", [3] = "?"

}
sam

e as above, but w
ith explicit fields

t = {[-900] = 3, [900] = 4}
sparse array w

ith just tw
o elem

ents (no space w
asted)

t = {x=5, y=10}
hash table, fields are t["x"], t["y"]

(or t.x, t.y)
t = {x=5, y=10; "yes", "no"}

m
ixed, fields/elem

ents are t.x, t.y, t[1], t[2]
t = {m

sg = "choice", {"yes", "no", "?"}}
tables

can contain others tables as fields

F
u

n
ctio

n
 d

efin
itio

n
function nam

e ( args ) body
[return values] end

defines
function and assigns to global variable nam

e
local function nam

e ( args ) body
[return values] end

defines function as local to chunk
f = function ( args )

body
[return

values] end
anonym

ous function assigned to variable f
function ( [args, ] ... ) body

[return values]
end

variable argum
ent list, in body

accessed as
...

function t.nam
e

( args )
body [return values] end

shortcut for t.nam
e = function

...
function obj:nam

e
( args )

body [return values] end
object function, gets obj as additional first argum

entself

F
u

n
ctio

n
 call

f (x)
sim

ple call, possibly returning one or m
ore values

f "hello"
shortcut for f("hello")

f 'goodbye'
shortcut for f('goodbye')

f [[see you soon]]
shortcut for f([[see you soon]])

f {x = 3, y = 4}
shortcut for f({x = 3, y = 4})

t.f (x)
calling a function assigned to field f of table t

x:m
ove (2, -3)

object call: shortcut for x.m
ove(x, 2, -3)

M
etatab

le o
p

eratio
n

s (b
ase lib

rary req
u

ired
)

setm
etatable (t, m

t)
sets m

t as m
etatable for t, unless t's m

etatable has a __m
etatable field, and returns t

getm
etatable (t)

returns __m
etatable field of t's m

etatable or t's m
etatable or nil

raw
get (t, i)

gets t[i] of a table w
ithout invoking m

etam
ethods

raw
set (t, i, v)

sets t[i] = v on a table w
ithout invoking m

etam
ethods

raw
equal (t1, t2)

returns boolean (t1 == t2) w
ithout invoking m

etam
ethods

M
etatab

le field
s (fo

r tab
les an

d
 u

serd
ata)

__add, __sub
sets handler h(a, b) for '+

' and for binary '-'
__m

ul, __div
sets handler h(a, b) for '*' and for '/'

__m
od

set handler h(a, b) for '%
'

__pow
sets handler h(a, b) for '̂

'
__unm

sets handler h(a) for unary '-'
__len

sets handler h(a) for the # operator
(userdata)

__concat
sets handler h(a, b) for '..'

__eq
sets handler h(a, b) for '==

', '~=
'

__lt
sets handler h(a, b) for '<

', '>
' and possibly '<=

', 
'>=

' (if no __le)
__le

sets handler h(a, b) for '<=
', '>=

'

__index
sets handler h(t, k) for access to non-existing 
field

__new
index

sets handler h(t, k, v) for
assignm

entto
non-

existing field
__call

sets handler h(f, ...) for function call (using the 
object as a function)

__tostring
sets handler h(a) to

convertto
string,e.g.for

print()
__gc

sets finalizer h(ud) for userdata (has to be set 
from

 C
)

__m
ode

table m
ode: 'k' =

 w
eak keys; 'v' =

 w
eak 

values; 'kv' =
 both.

__m
etatable

sets value to be returned by getm
etatable()

T
h

e
 b

a
s

e
 lib

ra
ry

 [n
o

 p
re

fix
]

E
n

viro
n

m
en

t an
d

 g
lo

b
al variab

les
getfenv ([f])

if f is a function, returns its environm
ent;if f

is
a

num
ber,returns

the
environm

entof
function

at level f (1 =
 current [default], 0 =

 global);if the environm
ent has a field __fenv,returns

that
instead.

setfenv (f, t)
sets environm

ent for function f
(or function at level f, 0 = current thread);if the original 

environm
ent has a field __fenv, raises an error. R

eturns function f
if f ~=

 0.
_G

global variable w
hose value is the global environm

ent (that is, _G
._G

 == _G
)

_V
E

R
SIO

N
global variable containing the interpreter's version (e.g. "L

ua 5.1")

L
o

ad
in

g
 an

d
 execu

tin
g

require (pkgnam
e)

loads a package, raises error if it can't be loaded
dofile ([filenam

e])
loads and executes the contents of filenam

e [default: standard input];returns its returned 
values.

load (func [, chunknam
e])

loads a chunk (w
ith chunk nam

e set to nam
e)

using function func to get its pieces;returns
com

piled chunk as function (or nil and error m
essage).

loadfile (filenam
e)

loads file
filenam

e; return values like load().
loadstring (s [, nam

e])
loads string s

(w
ith chunk nam

e set to
nam

e);return values like load().
pcall (f [, args])

calls f() in protected m
ode;returns true and function results orfalse and error m

essage.
xpcall (f, h) 

as pcall() but passes error handler h instead of extra args;returns as pcall() butw
ith

the
result

of h() as error m
essage, if any.

S
im

p
le o

u
tp

u
t an

d
 erro

r feed
b

ack
print (args)

prints each of the passed args to stdout using tostring() (see below
)

error (m
sg [, n])

term
inates the program

 or the last protected call (e.g. pcall()) w
ith error m

essage m
sg

quoting
level n [default: 1, current function]

assert (v [, m
sg])

calls error(m
sg) if v is nil or false [default m

sg: "assertion failed!"]

In
fo

rm
atio

n
 an

d
 co

n
versio

n
select (index,...)

returns the argum
ents after argum

ent num
ber index or (if index is "#") the total num

ber of 
argum

ents it received after index
type (x)

returns the type of x as a string (e.g. "nil", "string"); see Types above.
tostring (x)

converts x to a string, using t's m
etatable's __tostring if available

tonum
ber (x [, b])

converts string x representing a num
ber in base b [2..36, default: 10] to a num

ber, or nil if 
invalid; for base 10 accepts full form

at (e.g. "1.5e6").
unpack (t)

returns t[1]..t[n] (n =
 #t) as separate values

Iterato
rs

ipairs (t)
returns an iterator getting index, value pairs of array t in num

erical order
pairs (t)

returns an iterator getting key, value pairs of table t in an unspecified order
next (t [, inx])

if inx is nil [default] returns first index, value pair of table t; if inx is the previous index 
returns next index, value pair or nil w

hen finished.
4

T
im

e fo
rm

attin
g

 d
irectives (m

o
st u

sed
, p

o
rtab

le featu
res):

%
c

date/tim
e (locale)

%
x

date only (locale)
%

X
tim

e only (locale)
%

y
year (nn)

%
Y

year
(yyyy)

%
j

day of year (001..366)
%

m
m

onth (01..12)
%

b
abbreviated m

onth nam
e (locale)

%
B

full nam
e of m

onth (locale)
%

d
day of m

onth (01..31)
%

U
w

eek num
ber (01..53), Sunday-based

%
W

w
eek num

ber (01..53), M
onday-based

%
w

w
eekday (0..6), 0 is Sunday

%
a

abbreviated w
eekday nam

e (locale)
%

A
full w

eekday nam
e (locale)

%
H

hour (00..23)
%

I
hour (01..12)

%
p

either A
M

 or PM
%

M
m

inute (00..59)
%

S
second (00..61)

%
Z

tim
e zone nam

e, if any

T
h

e
 d

e
b

u
g

 lib
ra

ry
 [d

e
b

u
g

]
B

asic fu
n

ctio
n

s
debug.debug ()

enters interactive debugging shell (type cont to exit);local variables cannot be accessed 
directly.

debug.getinfo (f [, w
])

returns a table w
ith inform

ation for function f or for function at level f [1 = caller], or nil if 
invalid level (see R

esult fields for getinfo below
); characters in string w

 select one or m
ore 

groups of fields [default: all] (see O
ptions for getinfo below

).
debug.getlocal (n, i)

returns nam
e and value of local variable at index i (from

 1, in order of appearance) of the 
function at stack level n (1= caller); returns nil if i is out of range, raises error if n is out of 
range.

debug.getupvalue (f, i)
returns nam

e and value of upvalue at index i (from
 1, in order of appearance) of function f; 

returns nil if i is out of range.
debug.traceback ([m

sg])
returns a string w

ith traceback of call stack, prepended by m
sg

debug.setlocal (n,  i, v)
assigns value v to the local variable at index i (from

 1, in order of appearance) of the function 
at stack level n (1= caller); returns nil if i is out of range, raises error if n is out of range.

debug.setupvalue (f, i, v)
assigns value v to the upvalue at index i (from

 1, in order of appearance) of function f; returns 
nil if i is out of range.

debug.sethook ([h, m
 [, n]])

sets function h as hook, called for events given in string (m
ask) m

: "c" =
 function call, "r" =

 
function return, "l" =

 new
 code line; also, a num

ber n w
ill call h() every n instructions;h() w

ill 
receive the event type as first argum

ent: "call", "return", "tail return", "line" (line num
ber as 

second argum
ent) or "count";use debug.getinfo(2) inside h() for info (not for "tail_return").

debug.gethook ()
returns current hook function, m

ask and count set w
ith debug.sethook()

N
ote: the debug library functions are not optim

ised for efficiency and should not be used in norm
al operation.

R
esu

lt field
s fo

r d
eb

u
g

.g
etin

fo
source

nam
e of file (prefixed by '@

') or string w
here the function w

as defined
short_src

short version of source, up to 60 characters
linedefined

line of source w
here the function w

as defined
w

hat
"L

ua" =
 L

ua function, "C
" =

 C
 function, "m

ain" =
 part of m

ain chunk
nam

e
nam

e of function, if available, or a reasonable guess if possible
nam

ew
hat

m
eaning of nam

e: "global", "local", "m
ethod", "field" or ""

nups
num

ber of upvalues of the function
func

the function itself

O
p

tio
n

s fo
r d

eb
u

g
.g

etin
fo

 (ch
aracter co

d
es fo

r arg
u

m
en

t w
)

n
returns fields nam

e and nam
ew

hat
l

returns field currentline
f

returns field func
u

returns field nup
S

returns fields source, short_src, w
hat and linedefined

T
h

e
 s

ta
n

d
-a

lo
n

e
 in

te
rp

re
te

r
C

o
m

m
an

d
 lin

e syn
tax

lua [options] [script [argum
ents]]

O
p

tio
n

s
-

loads and executes script from
 standard input (no args allow

ed)
-e

stats
executes the L

ua statem
ents in the literal string stats, can be used m

ultiple tim
es on the sam

e line
-lfilenam

e
requires filenam

e (loads and executes if not already done)
-i

enters interactive m
ode after loading and executing script

-v
prints version inform

ation

--
stops parsing options

R
eco

g
n

ized
 en

viro
n

m
en

t variab
les

L
U

A
_IN

IT
if this holds a string in the form

 @
filenam

e loads and executes filenam
e, else executes the string itself

L
U

A
_P

A
T

H
defines search path for L

ua m
odules, w

ith "?" replaced by the m
odule nam

e
L

U
A

_C
P

A
T

H
defines search path for dynam

ic libraries (e.g. .so or .dll files), w
ith "?" replaced by the m

odule nam
e

_P
R

O
M

P
T

[2]
set the prom

pts for interactive m
ode

S
p

ecial L
u

a variab
les

arg
nil if no argum

ents on the com
m

and line, else a table containing com
m

and line argum
ents starting from

 
arg[1] w

hile #arg is the num
ber of argum

ents; arg[0]
holds

the
scriptnam

e
as

given
on

the
com

m
and

line;
arg[-1] and low

er indexes contain the fields of the com
m

and line preceding the script nam
e.

_P
R

O
M

P
T

[2]
contain the prom

pt for interactive m
ode; can be changed by assigning a new

 value.

T
h

e
 c

o
m

p
ile

r
C

o
m

m
an

d
 lin

e syn
tax

luac [options] [filenam
es]

O
p

tio
n

s
-

com
piles from

 standard input
-l

produces a listing of the com
piled bytecode

-o
filenam

e
sends output to filenam

e [default: luac.out]
-p

perform
s syntax and integrity checking only, does not output bytecode

-s
strips debug inform

ation; line num
bers and local nam

es are lost.
-v

prints version inform
ation

--
stops parsing options

N
ote: com

piled chunks are portable betw
een m

achines having the sam
e w

ord size.

L
ua is a language designed and im

plem
ented by R

oberto Ierusalim
schy, L

uiz H
enrique de F

igueiredo and W
aldem

ar C
eles; for details see lua.org.

D
rafts of this reference card (for L

ua 5.0) w
ere produced by E

nrico C
olom

bini <
erix@

erix.it>
 in 2004 and updated by T

hom
as L

auer 
<

thom
as.lauer@

gm
ail.com

>
 in 2007, 2008 and 2009. C

om
m

ents, praise or blam
e please to the lua-l m

ailing list.
T

his reference card can be used and distributed according to the term
s of the L

ua 5.1 license.
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F
in

d
in

g
, r

ep
la

ci
n

g
, i

te
ra

ti
n

g
 (

fo
r 

th
e 

P
at

te
rn

s 
se

e 
b

el
o

w
)

st
ri

ng
.fi

nd
 (

s,
 p

 [
, i

 [
, d

]]
)

re
tu

rn
s 

fi
rs

t a
nd

 la
st

 p
os

iti
on

 o
f 

pa
tte

rn
 p

 in
 s

tr
in

g 
s,

 o
r 

ni
l i

f n
ot

 f
ou

nd
, s

ta
rt

in
g 

se
ar

ch
 a

t 
po

si
tio

n 
i [

de
fa

ul
t: 

1]
; r

et
ur

ns
 c

ap
tu

re
s 

as
 e

xt
ra

 r
es

ul
ts

. I
f 

d 
is

 tr
ue

, t
re

at
 p

at
te

rn
 a

s 
pl

ai
n 

st
ri

ng
.

st
ri

ng
.g

m
at

ch
 (

s,
 p

)
re

tu
rn

s 
an

 it
er

at
or

 g
et

tin
g 

ne
xt

 o
cc

ur
re

nc
e 

of
 p

at
te

rn
 p

 (
or

 it
s 

ca
pt

ur
es

) 
in
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nd

 m
ar

e 
pa

ss
ed

.
m

at
h.

ra
nd

om
se

ed
 (

n)
se

ts
 a

 s
ee

d 
n 

fo
r 

ra
nd

om
 s

eq
ue

nc
e 

(s
am

e 
se

ed
 =

 s
am

e 
se

qu
en

ce
)

T
h

e
 s

tr
in

g
 l

ib
ra

ry
 [

s
tr

in
g

]
N

ot
e:

 s
tr

in
g 

in
de

xe
s 

ex
te

nd
 f

ro
m

 1
 to

 #
st

ri
ng

, o
r 

fr
om

 e
nd

 o
f 

st
ri

ng
 if

 n
eg

at
iv

e 
(i

nd
ex

 -
1 

re
fe

rs
 to

 th
e 

la
st

ch
ar

ac
te

r)
.

N
ot

e:
 th

e 
st

ri
ng

 li
br

ar
y 

se
ts

 a
 m

et
at

ab
le

 f
or

 s
tr

in
gs

 w
he

re
 th

e 
__

in
de

x 
fi

el
d

po
in

ts
to

th
e

st
ri

ng
ta

bl
e.

St
ri

ng
fu

nc
ti

on
s

ca
n

be
us

ed
in

 o
bj

ec
t-

or
ie

nt
ed

 s
ty

le
, e

.g
. s

tr
in

g.
le

n(
s)

 c
an

 b
e 

w
ri

tte
n 

s:
le

n(
);

 li
te

ra
ls

 h
av

e 
to

 b
e 

en
cl

os
ed

 in
 p

ar
en

th
es

es
, e

.g
. (

"x
yz

")
:le

n(
).

B
as

ic
 o

p
er

at
io

n
s

st
ri

ng
.le

n 
(s

)
re

tu
rn

s 
th

e 
le

ng
th

 o
f 

st
ri

ng
 s

, i
nc

lu
di

ng
 e

m
be

dd
ed

 z
er

os
 (

se
e 

al
so

 #
 o

pe
ra

to
r)

st
ri

ng
.s

ub
 (

s,
 i 

[,
 j]

)
re

tu
rn

s 
th

e 
su

bs
tr

in
g 

of
 s

 f
ro

m
 p

os
iti

on
 i 

to
 j

 [
de

fa
ul

t: 
-1

] 
in

cl
us

iv
e

st
ri

ng
.r

ep
 (

s,
 n

)
re

tu
rn

s 
a 

st
ri

ng
 m

ad
e 

of
 n

 c
on

ca
te

na
te

d 
co

pi
es

 o
f 

st
ri

ng
 s

st
ri

ng
.u

pp
er

 (
s)

re
tu

rn
s 

a 
co

py
 o

f 
s 

co
nv

er
te

d 
to

 u
pp

er
ca

se
 a

cc
or

di
ng

 to
 lo

ca
le

st
ri

ng
.lo

w
er

 (
s)

re
tu

rn
s 

a 
co

py
 o

f 
s 

co
nv

er
te

d 
to

 lo
w

er
ca

se
 a

cc
or

di
ng

 to
 lo

ca
le

C
h

ar
ac

te
r 

co
d

es
st

ri
ng

.b
yt

e 
(s

 [
, i

 [
, j

]]
)

re
tu

rn
s 

th
e 

pl
at

fo
rm

-d
ep

en
de

nt
 n

um
er

ic
al

 c
od

e 
(e

.g
. A

SC
II

) 
of

 c
ha

ra
ct

er
s 

s[
i]

, s
[i

+
1]

, ·
··,

 s
[j

].
T

he
de

fa
ul

t v
al

ue
 f

or
 i 

is
 1

; t
he

 d
ef

au
lt 

va
lu

e 
fo

r 
j 

is
 i.

st
ri

ng
.c

ha
r 

(a
rg

s)
re

tu
rn

s 
a 

st
ri

ng
 m

ad
e 

of
 th

e 
ch

ar
ac

te
rs

 w
ho

se
 p

la
tf

or
m

-d
ep

en
de

nt
 n

um
er

ic
al

 c
od

es
 a

re
 p

as
se

d 
as

 a
rg

s

F
u

n
ct

io
n

 s
to

ra
g

e
st

ri
ng

.d
um

p 
(f

)
re

tu
rn

s 
a 

bi
na

ry
 r

ep
re

se
nt

at
io

n 
of

 f
un

ct
io

n 
f(

),
 f

or
 la

te
r 

us
e 

w
ith

 lo
ad

st
ri

ng
()

(f
()

 m
us

t b
e 

a 
L

ua
 

fu
nc

ti
on

 w
ith

 n
o 

up
va

lu
es

)

F
o

rm
at

ti
n

g
st

ri
ng

.f
or

m
at

 (
s 

[,
 a

rg
s]

)
re

tu
rn

s 
a 

co
py

 o
f 

s 
w

he
re

 f
or

m
at

tin
g 

di
re

ct
iv

es
 b

eg
in

ni
ng

 w
ith

 '%
' a

re
 r

ep
la

ce
d 

by
 th

e 
va

lu
e 

of
 

ar
gu

m
en

ts
 a

rg
s,

 in
 th

e 
gi

ve
n 

or
de

r 
(s

ee
 F

or
m

at
tin

g 
di

re
ct

iv
es

 b
el

ow
)

F
o

rm
at

ti
n

g
 d

ir
ec

ti
ve

s 
fo

r 
st

ri
n

g
.f

o
rm

at
%

 [
fl

ag
s]

 [
fi

el
d_

w
id

th
] 

[.p
re

ci
si

on
] 

ty
pe

F
o

rm
at

ti
n

g
 f

ie
ld

 t
yp

es
%

d
de

ci
m

al
 in

te
ge

r
%

o
oc

ta
l i

nt
eg

er
%

x
he

xa
de

ci
m

al
 in

te
ge

r,
 u

pp
er

ca
se

 if
 %

X
%

f
fl

oa
ti

ng
-p

oi
nt

 in
 th

e 
fo

rm
 [

-]
nn

nn
.n

nn
n

%
e

fl
oa

ti
ng

-p
oi

nt
 in

 e
xp

. F
or

m
 [

-]
n.

nn
nn

 e
 [

+
|-]

nn
n,

 u
pp

er
ca

se
 if

 %
E

%
g

fl
oa

ti
ng

-p
oi

nt
 a

s 
%

e 
if

 e
xp

. <
 -

4 
or

 >
=

 p
re

ci
si

on
, e

ls
e 

as
 %

f;
 u

pp
er

ca
se

 if
 %

G
.

%
c

ch
ar

ac
te

r 
ha

vi
ng

 th
e 

(s
ys

te
m

-d
ep

en
de

nt
) 

co
de

 p
as

se
d 

as
 in

te
ge

r
%

s
st

ri
ng

 w
ith

 n
o 

em
be

dd
ed

 z
er

os
%

q
st

ri
ng

 b
et

w
ee

n 
do

ub
le

 q
uo

te
s,

 w
ith

 a
ll 

sp
ec

ia
l c

ha
ra

ct
er

s 
es

ca
pe

d
%

%
'%

' c
ha

ra
ct

er

F
o

rm
at

ti
n

g
 f

la
g

s
-

le
ft

-j
us

ti
fi

es
 w

ith
in

 fi
el

d_
w

id
th

 [
de

fa
ul

t: 
ri

gh
t-

ju
st

if
y]

+
pr

ep
en

ds
 s

ig
n 

(o
nl

y 
ap

pl
ie

s 
to

 n
um

be
rs

)
(s

pa
ce

)
pr

ep
en

ds
 s

ig
n 

if
 n

eg
at

iv
e,

 e
ls

e 
bl

an
k 

sp
ac

e
#

ad
ds

 "
0x

" 
be

fo
re

 %
x,

 f
or

ce
 d

ec
im

al
 p

oi
nt

 f
or

 %
e,

 %
f,

 le
av

es
 tr

ai
lin

g 
ze

ro
s 

fo
r 

%
g

F
o

rm
at

ti
n

g
 f

ie
ld

 w
id

th
 a

n
d

 p
re

ci
si

o
n

n
pu

ts
 a

t l
ea

st
 n

(<
10

0)
 c

ha
ra

ct
er

s,
 p

ad
 w

ith
 b

la
nk

s
0n

pu
ts

 a
t l

ea
st

 n
(<

10
0)

 c
ha

ra
ct

er
s,

 le
ft

-p
ad

 w
ith

 z
er

os
.n

pu
ts

 a
t l

ea
st

 n
(<

10
0)

 d
ig

its
 f

or
 in

te
ge

rs
; r

ou
nd

s 
to

 n
 d

ec
im

al
s 

fo
r 

fl
oa

ti
ng

-p
oi

nt
;p

ut
s

no
m

or
e

th
an

n
(<

10
0)

 c
ha

ra
ct

er
s 

fo
r 

st
ri

ng
s.

F
o

rm
at

ti
n

g
 e

xa
m

p
le

s
st

ri
ng

.f
or

m
at

("
re

su
lt

s:
 %

d,
 %

d"
, 1

3,
 2

7)
re

su
lts

: 1
3,

 2
7

st
ri

ng
.f

or
m

at
("

<%
5d

>"
, 1

3)
<

   
13

>
st

ri
ng

.f
or

m
at

("
<%

-5
d>

",
 1

3)
<

13
   

>
st

ri
ng

.f
or

m
at

("
<%

05
d>

",
 1

3)
<

00
01

3>
st

ri
ng

.f
or

m
at

("
<%

06
.3

d>
",

 1
3)

<
   

01
3>

st
ri

ng
.f

or
m

at
("

<%
f>

",
 m

at
h.

pi
)

<
3.

14
15

93
>

st
ri

ng
.f

or
m

at
("

<%
e>

",
 m

at
h.

pi
)

<
3.

14
15

93
e+

00
>

st
ri

ng
.f

or
m

at
("

<%
.4

f>
",

 m
at

h.
pi

)
<

3.
14

16
>

st
ri

ng
.f

or
m

at
("

<%
9.

4f
>"

, m
at

h.
pi

)
<

   
3.

14
16

>
st

ri
ng

.f
or

m
at

("
<%

c>
",

 6
4)

<
@

>
st

ri
ng

.f
or

m
at

("
<%

.4
s>

",
 "

go
od

by
e"

)
<

go
od

>
st

ri
ng

.f
or

m
at

("
%

q"
, [

[s
he

 s
ai

d 
"h

i"
]]

)
"s

he
 s

ai
d 

\"
hi

\"
"
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G
arb

ag
e co

llectio
n

collectgarbage (opt [, arg])
generic interface to the garbage collector; opt defines function perform

ed.

M
o

d
u

le
s

 a
n

d
 th

e
 p

a
c

k
a

g
e

 lib
ra

ry
 [p

a
c

k
a

g
e

]
m

odule (nam
e,...)

creates m
odule nam

e.If there is a table in package.loaded[nam
e], this table is the m

odule. 
O

therw
ise, if there is a global table nam

e, this table is the m
odule. O

therw
ise creates a new

 
table and sets it as the value of the global nam

e and the value of package.loaded[nam
e].

O
ptional argum

ents are functions to be applied over the m
odule.

package.loadlib (lib, func)
loads dynam

ic library lib
(e.g. .so or .dll) and returns function func (or nil and error m

essage)
package.path, package.cpath

contains the paths used by require() to search for a L
ua or C

 loader, respectively
package.loaded

a table used by require to control w
hich m

odules are already loaded (see m
odule)

package.preload
a table to store loaders for specific m

odules (see require)
package.seeall (m

odule)
sets a m

etatable for m
odule w

ith its __index field referring to the global environm
ent

T
h

e
 c

o
ro

u
tin

e
 lib

ra
ry

 [c
o

ro
u

tin
e

]
coroutine.create (f)

creates a new
 coroutine w

ith L
ua function f() as body and returns it

coroutine.resum
e (co, args)

starts or continues running coroutine co, passing args to it; returns true (and possibly values) 
if co calls coroutine.yield() or term

inates or false and an error m
essage.

coroutine.yield (args)
suspends execution of the calling coroutine (not from

 w
ithin C

 functions, m
etam

ethods or 
iterators); any args becom

e extra return values of coroutine.resum
e().

coroutine.status (co)
returns the status of coroutine co: either "running", "suspended" or "dead"

coroutine.running ()
returns the running coroutine or nil w

hen called by the m
ain thread

coroutine.w
rap (f)

creates a new
 coroutine w

ith L
ua function f as body and returns a function; this function w

ill 
act as coroutine.resum

e() w
ithout the first argum

ent and the first return value, propagating 
any errors.

T
h

e
 ta

b
le

 lib
ra

ry
 [ta

b
le

]
table.insert (t, [i,] v)

inserts v at num
erical index i [default: after the end] in table t

table.rem
ove

(t [, i])
rem

oves elem
ent at num

erical index i [default: last elem
ent]

from
 table t; returns the rem

oved 
elem

ent or nil on em
pty table.

table.m
axn (t)

returns the largest positive num
erical index of table t or zero if t has no positive indices

table.sort (t [, cf])
sorts (in

place) elem
ents from

 t[1] to #t, using com
pare function cf(e1, e2) [default: '<

']
table.concat (t [, s [, i [, j]]])

returns a single string m
ade by concatenating table elem

ents t[i] to t[j] [default: i =1, j = #t] 
separated by string s;returns em

pty string if no elem
ents exist or i >

 j.

T
h

e
 m

a
th

e
m

a
tic

a
l lib

ra
ry

 [m
a

th
]

B
asic o

p
eratio

n
s

m
ath.abs (x)

returns the absolute value of x
m

ath.m
od (x, y)

returns the rem
ainder of x / y as a rounded-dow

n integer, for y ~= 0
m

ath.floor (x)
returns x rounded dow

n to the nearest integer
m

ath.ceil (x)
returns x rounded up to the nearest integer

m
ath.m

in (args)
returns the m

inim
um

 value from
 the args received

m
ath.m

ax (args)
returns the m

axim
um

 value from
 the args received

E
xp

o
n

en
tial an

d
 lo

g
arith

m
ic

m
ath.sqrt (x)

returns the square root of x, for x >
=

 0
m

ath.pow
 (x, y)

returns x raised to the pow
er of y, i.e. x^y; if x <

 0, y m
ust be integer.

__pow
 (x, y)

global function added by the m
ath library to m

ake operator '̂
' w

ork
m

ath.exp (x)
returns e (base of natural logs) raised to the pow

er of x, i.e. e^x
m

ath.log (x)
returns the natural logarithm

 of x, for x >
= 0

m
ath.log10 (x)

returns the base-10 logarithm
 of x, for x >

= 0

T
rig

o
n

o
m

etrical
m

ath.deg (a)
converts angle a from

 radians to degrees
m

ath.rad (a)
converts angle a from

 degrees to radians
m

ath.pi
constant containing the value of pi

m
ath.sin (a)

returns the sine of angle a (m
easured in radians)

m
ath.cos (a)

returns the cosine of angle a (m
easured in radians)

m
ath.tan (a)

returns the tangent of angle a (m
easured in radians)

m
ath.asin (x)

returns the arc sine of x in radians, for x in [-1, 1]
m

ath.acos (x)
returns the arc cosine of x in radians, for x in [-1, 1]

m
ath.atan (x)

returns the arc tangent of x in radians
m

ath.atan2 (y, x)
sim

ilar to m
ath.atan(y / x) but w

ith quadrant and allow
ing x =

 0

S
p

littin
g

 o
n

 p
o

w
ers o

f 2
m

ath.frexp (x)
splits x into norm

alized fraction and exponent of 2 and returns both
m

ath.ldexp (x, y)
returns x * (2 ^ y) w

ith x =
 norm

alized fraction, y =
 exponent of 2

P
seu

d
o

-ran
d

o
m

 n
u

m
b

ers
m

ath.random
 ([n [, m

])
returns a pseudo-random

 num
ber in range [0, 1] if no argum

ents given; in range [1, n] if n
is

given, in range [n, m
] if both n and m

are passed.
m

ath.random
seed (n)

sets a seed n for random
 sequence (sam

e seed = sam
e sequence)

T
h

e
 s

trin
g

 lib
ra

ry
 [s

trin
g

]
N

ote: string indexes extend from
 1 to #string, or from

 end of string if negative (index -1 refers to the lastcharacter).
N

ote: the string library sets a m
etatable for strings w

here the __index field
points

to
the

string
table.String

functions
can

be
used

in object-oriented style, e.g. string.len(s) can be w
ritten s:len(); literals have to be enclosed in parentheses, e.g. ("xyz"):len().

B
asic o

p
eratio

n
s

string.len (s)
returns the length of string s, including em

bedded zeros (see also # operator)
string.sub (s, i [, j])

returns the substring of s from
 position i to j [default: -1] inclusive

string.rep (s, n)
returns a string m

ade of n concatenated copies of string s
string.upper (s)

returns a copy of s converted to uppercase according to locale
string.low

er (s)
returns a copy of s converted to low

ercase according to locale

C
h

aracter co
d

es
string.byte (s [, i [, j]])

returns the platform
-dependent num

erical code (e.g. A
SC

II) of characters s[i], s[i+
1], ···, s[j].T

he
default value for i is 1; the default value for j is i.

string.char (args)
returns a string m

ade of the characters w
hose platform

-dependent num
erical codes are passed as args

F
u

n
ctio

n
 sto

rag
e

string.dum
p (f)

returns a binary representation of function f(), for later use w
ith loadstring()

(f() m
ust be a L

ua 
function w

ith no upvalues)

F
o

rm
attin

g
string.form

at (s [, args])
returns a copy of s w

here form
atting directives beginning w

ith '%
' are replaced by the value of 

argum
ents args, in the given order (see F

orm
atting directives below

)

F
o

rm
attin

g
 d

irectives fo
r strin

g
.fo

rm
at

%
 [flags] [field_w

idth] [.precision] type

F
o

rm
attin

g
 field

 typ
es

%
d

decim
al integer

%
o

octal integer
%

x
hexadecim

al integer, uppercase if %
X

%
f

floating-point in the form
 [-]nnnn.nnnn

%
e

floating-point in exp. Form
 [-]n.nnnn e [+

|-]nnn, uppercase if %
E

%
g

floating-point as %
e if exp. <

 -4 or >=
 precision, else as %

f; uppercase if %
G

.
%

c
character having the (system

-dependent) code passed as integer
%

s
string w

ith no em
bedded zeros

%
q

string betw
een double quotes, w

ith all special characters escaped
%

%
'%

' character

F
o

rm
attin

g
 flag

s
-

left-justifies w
ithin field_w

idth [default: right-justify]
+

prepends sign (only applies to num
bers)

(space)
prepends sign if negative, else blank space

#
adds "0x" before %

x, force decim
al point for %

e, %
f, leaves trailing zeros for %

g

F
o

rm
attin

g
 field

 w
id

th
 an

d
 p

recisio
n

n
puts at least n

(<100) characters, pad w
ith blanks

0n
puts at least n

(<100) characters, left-pad w
ith zeros

.n
puts at least n

(<100) digits for integers; rounds to n decim
als for floating-point;puts

no
m

ore
than

n
(<100) characters for strings.

F
o

rm
attin

g
 exam

p
les

string.form
at("results: %

d, %
d", 13, 27)

results: 13, 27
string.form

at("<%
5d>", 13)

<
   13>

string.form
at("<%

-5d>", 13)
<

13   >
string.form

at("<%
05d>", 13)

<
00013>

string.form
at("<%

06.3d>", 13)
<

   013>
string.form

at("<%
f>", m

ath.pi)
<

3.141593>
string.form

at("<%
e>", m

ath.pi)
<

3.141593e+00>
string.form

at("<%
.4f>", m

ath.pi)
<

3.1416>
string.form

at("<%
9.4f>", m

ath.pi)
<

   3.1416>
string.form

at("<%
c>", 64)

<
@

>
string.form

at("<%
.4s>", "goodbye")

<
good>

string.form
at("%

q", [[she said "hi"]])
"she said \"hi\""

3

F
in

d
in

g
, rep

lacin
g

, iteratin
g

 (fo
r th

e P
attern

s see b
elo

w
)

string.find (s, p [, i [, d]])
returns first and last position of pattern p in string s, or nil if not found, starting search at 
position i [default: 1]; returns captures as extra results. If d is true, treat pattern as plain string.

string.gm
atch (s, p)

returns an iterator getting next occurrence of pattern p (or its captures) in string s as 
substring(s) m

atching the pattern.
string.gsub (s, p, r [, n])

returns a copy of s w
ith up to n [default: all] occurrences of pattern p (or its captures) replaced 

by r if r is a string (r can include references to captures in the form
 %

n). If r is a function r() is 
called for each m

atch and receives captured substrings; it should return the replacem
ent string. 

If r is a table, the captures are used as fields into the table. T
he function returns the num

ber of 
substitutions m

ade as second result.
string.m

atch (s, p [, i])
returns captures of pattern p in string s

(or the w
hole m

atch if p specifies no captures) or nil if 
p

does not m
atch

s; starts search at position i [default: 1].

P
attern

s an
d

 p
attern

 item
s

G
eneral pattern form

at: pattern_item
 [ pattern_item

s ]
cc

m
atches a single character in the class cc (see P

attern character classes below
)

cc*
m

atches zero or m
ore characters in the class cc; m

atchest longest sequence (greedy).
cc-

m
atches zero or m

ore characters in the class cc; m
atchest shortest sequence (non-greedy).

cc+
m

atches one or m
ore characters in the class cc; m

atchest longest sequence (greedy).
cc?

m
atches zero or one character in the class cc

%
n

m
atches the n-th captured string (n =

 1..9, see P
attern captures)

%
b

xy
m

atches the balanced string from
 character x to character y (e.g. %

b() for nested parentheses)
^

anchors
pattern to start of string, m

ust be the first item
 in the pattern

$
anchors

pattern to end of string, m
ust be the last item

 in the pattern

C
ap

tu
res

(pattern)
stores substring m

atching pattern as capture %
1..%

9, in order of opening parentheses
()

stores current string position as capture

P
attern

 ch
aracter classes

.
any character

%
a

any letter
%

A
any non-letter

%
c

any control character
%

C
any non-control character

%
d

any digit
%

D
any non-digit

%
l

any low
ercase letter

%
L

any non-(low
ercase letter)

%
p

any punctuation character
%

P
any non-punctuation character

%
s

any w
hitespace character

%
S

any non-w
hitespace character

%
u

any uppercase letter
%

U
any non-(uppercase letter)

%
w

any alphanum
eric character

%
W

any non-alphanum
eric character

%
x

any hexadecim
al digit

%
X

any non-(hexadecim
al digit)

%
z

the byte value zero
%

Z
any non-zero character

%
x

if x
is a sym

bol the sym
bol itself

x
if x not in ^$()%

.[]*+
-? the character itself

[
set ]

any character in any of the given classes; can also 
be a range [c1-c2], e.g. [a-z].

[
^

set ]
any character not in set

P
attern

 exam
p

les
string.find("L

ua is great!", "is")
5

6
string.find("L

ua is great!", "%
s")

4
4

string.gsub("L
ua is great!", "%

s", "-")
L

ua-is-great!
2

string.gsub("L
ua is great!", "[%

s%
l]", "*")

L
***********! 

11
string.gsub("L

ua is great!", "%
a+", "*")

* * *!
3

string.gsub("L
ua is great!", "(.)", "%

1%
1")

L
L

uuaa  iiss  ggrreeaatt!!
13

string.gsub("L
ua is great!", "%

but", "")
L

!
1

string.gsub("L
ua is great!", "^.-a", "L

U
A

")
L

U
A

 is great!
1

string.gsub("L
ua is great!", "^.-a",

   function(s) return string.upper(s) end)
L

U
A

 is great!
1

T
h

e
 I/O

 lib
ra

ry
 [io

]
C

o
m

p
lete I/O

io.open (fn [, m
])

opens file w
ith nam

e fn in m
ode m

: "r" =
 read [default], "w

" =
 w

rite", "a" =
 append, "r+

" =
 

update-preserve, "w
+

" =
 update-erase, "a+

" =
 update-append (add trailing "b" for binary m

ode 
on som

e system
s); returns a file object (a userdata w

ith a C
 handle).

file:close ()
closes file

file:read (form
ats)

returns a value from
 file for each of the passed form

ats: "*n" =
 reads a num

ber, "*a" =
 reads 

the w
hole file as a string from

 current position (returns "" at end of file), "*l" =
 reads a line (nil

at end of file) [default], n = reads a string of up to n characters (nil at end of file)
file:lines ()

returns an iterator function for reading file line by line; the iterator does not close the file w
hen 

finished.

file:w
rite (values)

w
rites each of the values (strings or num

bers) to file,w
ith

no
added

separators.N
um

bers
are

w
ritten as text, strings can contain binary data (in this case, file m

ay need to be opened in 
binary m

ode on som
e system

s).
file:seek ([p] [, of])

sets the current position in file relative to p
("set"

=
startof

file
[default],"cur"

=
current,"end"

=
 end of file) adding offset of [default: zero];returns new

 current position in file.
file:flush ()

flushes any data still held in buffers to file

S
im

p
le I/O

io.input ([file])
sets file as default input file; file

can
be

either
an

open
file

objector
a

file
nam

e;in
the

latter
case the file is opened for reading in text m

ode. R
eturns a file object, the current one if no file

given; raises error on failure.
io.output ([file])

sets file as default output file (the current output file is not closed); file
can

be
either

an
open

file object or a file nam
e; in the latter case the file is opened for w

riting in text m
ode. R

eturns
a

file object, the current one if no file given; raises error on failure.
io.close ([file])

closes file (a file object) [default: closes the default output file]
io.read (form

ats)
reads from

 the default input file, usage as file:read()
io.lines ([fn])

opens the file w
ith nam

e fn for reading and returns an iterator function to read line
by

line;the
iterator closes the file w

hen finished. If no fn
is given,returns

an
iterator

reading
lines

from
the

default input file.
io.w

rite (values)
w

rites to the default output file, usage as file:w
rite()

io.flush ()
flushes any data still held in buffers to the default output file

S
tan

d
ard

 files an
d

 u
tility fu

n
ctio

n
s

io.stdin, io.stdout, io.stderr
predefined file objects for stdin, stdout and stderr stream

s
io.popen ([prog [, m

ode]])
starts program

prog
in

a
separate

process
and

returns
a

file
handle

thatyou
can

use
to

read
data

from
 (if m

ode is "r", default) or to w
rite data to (if m

ode is "w
")

io.type (x)
returns the string "file" if x is an open file, "closed file" if x is a closed file ornilif x

is
nota

file object
io.tm

pfile ()
returns a file object for a tem

porary file (deleted w
hen program

 ends)
N

ote: unless otherw
ise stated, the I/O

 functions return niland an error m
essage on failure;passing

a
closed

file
objectraises

an
error instead.

T
h

e
 o

p
e

ra
tin

g
 s

y
s

te
m

 lib
ra

ry
 [o

s
]

S
ystem

 in
teractio

n
os.execute (cm

d)
calls a system

 shell to execute the string cm
d as a com

m
and;returns a system

-dependentstatus
code.

os.exit ([code])
term

inates the program
 returning code [default: success]

os.getenv (var)
returns a string w

ith the value of the environm
ent variable var or nilif

no
such

variable
exists

os.setlocale (s [, c])
sets the locale described by string s for category c: "all", "collate", "ctype", "m

onetary", 
"num

eric" or "tim
e" [default: "all"];returns the nam

e of the locale or nil if it can't be set.
os.rem

ove (fn)
deletes the file fn; in case of error returns nil and error description.

os.renam
e (of, nf)

renam
es file of to nf ; in case of error returns nil and error description.

os.tm
pnam

e ()
returns a string usable as nam

e for a tem
porary file; subject to nam

e conflicts, use
io.tm

pfile()
instead.

D
ate/tim

e
os.clock ()

returns an approxim
ation of the am

ount in seconds of C
PU

 tim
e used by the program

os.tim
e ([tt])

returns a system
-dependent num

ber representing date/tim
e described by table tt [default: 

current]. tt m
ust have fields year, m

onth, day; can have fields hour, m
in, sec, isdst

(daylight
saving, boolean). O

n m
any system

s the returned value is the num
ber of seconds since a fixed

point in tim
e (the "epoch").

os.date ([fm
t [, t]])

returns a table or a string describing date/tim
e t (should be a value returned by os.tim

e()
[default: current date/tim

e]), according to the form
at string fm

t
[default:date/tim

e
according

to
locale settings]; if fm

t is "*t" or "!*t", returns a table w
ith fields year (yyyy), m

onth
(1..12),

day (1..31), hour (0..23), m
in (0..59), sec (0..61), w

day (1..7, Sunday =
 1), yday

(1..366),
isdst (true =

 daylight saving), else returns the fm
t string w

ith form
atting

directives
beginning

w
ith '%

' replaced according to Tim
e form

atting directives
(see

below
).In

either
case

a
leading

"!" requests U
T

C
 (C

oordinated U
niversal T

im
e).

os.difftim
e (t2, t1)

returns the difference betw
een tw

o values returned by os.tim
e()


