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Th is c ard descr ibe s ve rs ion 2 .02 .0 of ba sh.

Seve ra l t ype faces a re used to c lar if y the mea ning:
• Serif a Bo ld is used for c ompu ter inpu t.
• Serifa Italic is  used to ind ica te user inpu t and for

syntact ic p lace ho lde rs, s uch as variableor cmd.
• Serif a Ro man is used for exp lana tor y text.

blank
or more spaces and/o r t ab cha rac ters . In add iti on,
w ords a re ter mina ted b y an y of t he foll ow ing
cha racters:

; & () | <> space tab ne w li ne

command words.

list pipelines. Can be sepa rated by ;, &,
&& , || and op ti ona ll y be ter mina ted by ;, &.

n

name

keyw ord ba sh language.
Keyw ords are spec ial on ly aft er a ; or ne w li ne , aft er
ano the r ke yw ord, and in ce rt ain o the r c on texts.

pat ba sh pa tt ern. See Patter ns.

pipeline
by a p ipe (|).

string

substitution
co mm and li ne w it h d iff erent text, e.g., rep lac ing a
va ri ab le w it h it s va lue. ba sh pe rf or ms many
subs tit uti on s. Th is c ard li sts t he m in the o rde r t he y are
pe rf ormed.

word
ne cessa ry if i t c on ta ins spec ial cha racters.

DEFINITI ONS

If ba sh is invoked as rbash ,or w it h the op ti on , i t is
restricted. The foll ow ing ac ti on s a re not a ll ow ed in a
restr ict ed she ll:

chang ing d ir ec tor y w ith cd
sett ing or unsett ing $S HELL or $PATH
us ing p ath na mes for co mm and s t ha t c on ta in /
us ing a pa th n ame tha t c on ta ins / for t he . co mm and
impor ti ng fun ct ion s fr om the env ir on ment
pa rs ing $S HELLOPTS at start up
red ir ec ti ng ou tpu t w it h an y of >, >| , <> , >& , &> ,or >>
us ing exec to r un a d iff erent co mm and
add ing or de let ing bu il t -i n co mm and s w ith enab le
us ing to b ypa ss a restr ict ed $PATH
us ing set +r or set +o res tr ict ed

The se restr ict ion s a re in e ff ect after exe cu ti ng all
st ar tup fil es , all ow ing the au tho r of t he start up fil es full
co ntr ol i n se tt ing up the restr ict ed env ir on men t. (In
pract ice , r es tr ict ed she ll s a re not used much , as they
are d iffi cu lt t o se t up co rr ec tl y.)

RESTRICTED bash

If you fi nd an e rr or in this r eference and a re the fi rst to
repor t it, w e w ill send you a fr ee co py of an y of our
references. P lea se w rit e, or send e lec tr on ic mail to
bug s@ssc.com .

Err or Repor ti ng
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ba sh acce pts t he one letter opt ion s to set , and the
add iti ona l one lett er and GNU-style long op ti on s s ho w n
be low .

$ ba sh [options][ args]
end s o pti on p rocess ing
end s o pti on p rocess ing

cmd exe cu te cmd (de fau lt r ea ds
co mm and fr om fil e na med in
fi rst en tr y of args and found v ia
pa th sea rc h)
pri nt a ll doub le quo ted str ings
tha t are preceded b y a $ to
stdout . Th is impli es , no
co mm and s a re exe cu ted
set i nteract ive mode
set r es tr ict ed mode
read co mm and s fr om stdin
(de fau lt)
same as ,bu t output in GNU
ge tt ext for mat
same as
display a he lp messa ge and ex it
success fully
ac t li ke a log in she ll
do no t use the rea dli ne li brary
to read co mm and s w hen
interact ive
do no t r ea d an y of t he
initi ali zat ion fil es . See
Invocation And Startup,b elow
do no t r ead /̃. ba shrc if
interact ive . S ee Invocation And
Star tup,b elow
foll ow  the IEEE POSIX 1003 .2
sta nd ard

file use file ins tead of /̃. ba shrc if
interact ive
same as
same as
pri nt vers ion informat ion on
stdout and ex it success fully

COMM AND LI NE AR GUMEN TS

The re are five w ays t hat ba sh run s: no rmal i nteract ive,
no rmal non -i nteract ive , as sh, in POSIX mode , or
invoke d v ia rs hd .

1. Normal i nteract ive : Log in she ll s r un co mm and s in
/e tc/ pro file . The fi rst of /̃. ba sh_pro file , /̃. ba sh_ log in ,
and /̃. pro file tha t i s found is exec uted . Th is s tage is
skipp ed if is  used.

Upon logou t, ba sh runs /̃. ba sh_ logout if i t ex ists.

Interact ive non -l og in she ll s exec ute /̃. ba shrc , if it
ex ists. T he ifileop ti on changes the fil e that is
used.

2. Normal non -i nteract ive : Non -i nteract ive she ll s  do
va ri ab le, co mm and , and a rit hmeti c s ub st it uti on on the
value of $BA SH_ENV , and if t he res ult na mes an
ex ist ing fil e, t ha t f il e is exec uted.

INVOCATION AN D S TARTUP
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3. I nvoked as sh: Interact ive log in she ll s r ea d and
exe cu te /e tc/ pro file and /̃. pro file if the y ex ist . The se
fil es a re sk ipp ed if is  used . Interact ive
she ll s ex pand $ENV and exe cu te t ha t f il e if i t ex ists.
Non -i nteract ive she ll s do no t r ea d an y start up fil es.
Aft er t he start up fil es a re execu ted, ba sh en ters P OSIX
mode.

4. P OSIX mode : When started w ith , interact ive
she ll s ex pand $ENV and exe cu te t he g ive n fil e. No
other startup files are read.

5. I nvoked v ia rs hd : If run fr om rs hd and no t i nvoked as
sh, ba sh reads /̃. ba shrc . The op ti on skips this
ste p, and the op ti on changes the fil e, but rs hd
usua ll y doe s no t pa ss the se o pti on s o n to t he she ll it
invoke s.

If $S HELLOPTS ex ists in the env ir on men t at start up,
ba sh enab les the g ive n op ti on s.

INVOCATION AN D S TARTUP (c on ti nu ed)

When interact ive, ba sh displays t he p ri mary and
seco nd ar y pro mpt str ing s, $PS1 and $PS2 . ba sh
ex pand s t he foll ow ing esca pe sequ en ces in the va lues
of t he se s tr ing s.

\a an ASCII BEL c ha racter (octa l 07)
\d the da te in ‘‘ Week da y M on th D ay’’ for mat
\e an ASCII esca pe cha racter (octa l 033)
\h the ho stna me up to t he fi rst do t (.)
\H the full ho stna me
\n a ne w li ne
\r a ca rr iage ret urn
\s the na me o f t he she ll (basena me of $0 )
\t the ti me in 24 -hou r H H:MM :SS for mat
\T the ti me in 12 -hou r H H:MM :SS for mat
\u the u ser’ s userna me
\v the ve rs ion of ba sh (e .g., 2.02)
\V the ve rs ion and pa tc hleve l of ba sh (e .g., 2.02 .0)
\w the cu rr en t w ork ing d ir ec tory
\W the ba sena me o f t he cu rr en t w ork ing d ir ec tory
\! the h istor y nu mbe r of t his c omm and
\# the co mm and nu mbe r of t his c omm and
\$ a # if the e ff ec ti ve UID is 0 , othe rw ise a $
\@ the ti me in 12 -hou r am/p m for mat
\\ a ba cks lash
\nnn the cha racter correspond ing to octa l va lue nnn
\[ star ta sequ en ce o f non -pri nti ng cha racters
\] end a sequ en ce o f non -pri nti ng cha racters

The h istor y nu mbe r i s t he nu mbe r of t he co mm and in
the h istor y li st, w hich may inc lud e co mm and s restored
fr om the h istor y fil e. The co mm and nu mbe r i s t he
nu mbe r of t his c omm and start ing fr om the fi rst
co mm and run b y the cu rr en t i nvo ca ti on o f t he she ll.

The de fau lt va lue of PS1 is ‘‘ ’’.

PR OMPT ING
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Histor y ex pan sion is s imil ar to csh ’s. It is enab led by
de fau lt i n interact ive she ll s. Histor y ex pan sion
happen s be fore the she ll breaks the inpu t i nto w ords,
alt hough qu ot ing is r eco gn iz ed and quo ted text is
tr ea ted as one h istor y ‘‘ w ord ’’.

Histor y subs tit uti on is pe rf or med on h istory events,
w hich cons ist of an event designator(w hich p rev iou s li ne
to star tw it h), a word designator(w hich w ord fro m that
li ne to use , st art ing w it h zero), and one or more
op ti onal modifiers (w hich pa rt s o f t he w ords to use).
Colon s s epa rate t he three parts, a lt hough the co lon
be tw een the even t de sign ator and w ord des ign ator
may be o mitt ed w hen the w ord des ign ator beg ins w ith
,̂ $, * , ,or %. Ea ch mod ifi er is s epa rated fro m the next
one w it h a co lon . The histc ha rs va ri ab le s pe cifi es the
star t-of- histor y and qu ick s ub st it uti on cha racters, and
also the co mm en t c ha racter t ha t i nd ica tes t ha t t he rest
of a li ne is a co mm en t . The p rev iou s c omm and is t he
de fau lt eve nt if no eve nt de sign ator is s upp li ed.

The eve nt de sign ators are:
! star tah istor y subs tit uti on
!n co mm and li ne n
n cu rr en t li ne minus n (nprev iou s)

!! the p rev iou s co mm and
!str mos t r ece nt c omm and li ne start ing w ith

str
!? str[?] mos t r ece nt c omm and li ne co nta ining str
!# the en tir e co mm and li ne typed so far
ˆold̂new ˆ qu ick s ub st it uti on : r epea t l as t c omm and

chang ing oldto new

The w ord des ign ators are:
0 the zero ’t h w ord (co mm and na me)
n w ord n
ˆ the fi rst argu men t, i. e., w ord one
$ the las t ar gu ment
% the w ord matc hed b y the mos t r ece nt

!? str? sea rch
xy w ords xthrough y. is s ho rt for
* w ords 1 through the las t ( li ke )
n* w ords nthrough the las t ( li ke n )
n w ords nthrough the nex t t o last

The mod ifi ers are:
e re move a ll bu t t he suff ix o f a fil ena me
g make changes g loba ll y, use w ith s

mod ifi er,b elow
h re move the las t pa rt of a fil ena me,

leav ing the ‘‘ head ’’
p pri nt t he co mm and bu t do no t execute it
q qu ote the generated text
r re move the las t s uff ix o f a fil ena me
s/old/new / subs tit ute new for old in the tex t. Any

de li mit er may be u sed. A n & in the
rep lace men t mean s t he va lue of old.W ith
empty old,u se last old,or the mos t r ece nt
!? str? sea rc h if the re w as no p rev ious old

t re move a ll bu t t he las t pa rtof a fil ena me,
leav ing the ‘‘ ta il ’’

x qu ote the generated text, but break into
w ords at blanks and n ew li ne

& repeat the las t s ub st it uti on

HIST ORY SUBST IT UTION
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\c qu ote s ing le c ha racter c
.̀.. ` old s tyle co mm and subs tit uti on

" ... " text treated as a s ing le a rgu men t, doub le
qu otes re move d; var iab le, co mm and and
ar it hmet ic s ub st it uti on s pe rf or med;
use \ to quo te $, \ , ,̀and "

$" ... " li ke " ... " ,bu t l oca le trans lat ion done
.́.. ´ text treated as a s ing le a rgu men t, sing le

qu otes re move d; t ex t be tw ee n qu otes
left alone , cannot inc lude ´

$́ ... ´ text treated as a s ing le a rgu men t, $ and
sing le quo tes re move d; no subs tit uti ons
pe rf or med ; A NSI C and add iti onal
esca pe sequ en ces processed:

\a aler t (be ll) \v ver ti cal tab
\b ba cks pa ce \ddd oc ta l va lue ddd
\f form feed \x hhh hex va lue hhh
\n ne w li ne \\ ba cks lash
\r ca rr iage ret urn \e esca pe , no t i n A N SI C
\t ho riz on ta l t ab

QUOT ING

ali as name=value...

A li ases a re ex panded w hen a co mm and is r ead , not
w hen exe cu ted . Ali as na mes ca n con tain an y non-
spec ial cha racter ,no t j us t a lph anu mer ics , ex ce pt f or =.
A li as ex pan sion is  done on the fi rst wordof a co mm and.
If t he las t c ha racter of the rep lace men t t ex t i s a blank,
then the nex t w ord in the co mm and li ne is c he cke d for
ali as ex pan sion . Ali ases ca n even be u sed to rede fi ne
she ll ke yw ords , bu t no t i n PO SIX mode.

ALIASING

Brace expans ion is s imil ar to csh ’s.A w ord must
co nta in a t l ea st one unquo ted left brace and co mm a to
be expanded. ba sh expand s t he co mm a-sepa rated
it ems in o rde r, the resu lt i s  no t s orted. Brace
ex pan sion s may be ne sted . Fo r exa mple:

$ mkd ir / us r/ {gnu ,l oca l} /{src, bin ,li b}

BRA CE E XPANSION

˜ subs tit ute $HOME
˜user subs tit ute user’s  ho me d ir ec tory

+̃ subs tit ute $P W D
subs tit ute $O LDPW D

˜n subs tit ute ${DIRST A CK[ n]} .A lea ding +
or is a ll ow ed : nega ti ve va lue s co unt
fr om the end o f t he stack

Til de subs tit uti on happen s a ft er a li as ex pan sion . It is
done for words tha t beg in w ith ˜ and for va ri ab le
ass ign men t.

In va ri ab le a ssign men ts, it i s a lso done a ft er a : in the
va lue . T il de subs tit uti on is done as pa rt of w ord
ex pan sion . Th is mea ns for ${ name op word}, wordw ill be
checked for t il de subs tit uti on , bu t on ly if the ope rat ion
requ ir es the va lue o f t he ri gh t -hand side.

TIL DE SUBST IT UTION
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$name reference to she ll va ri ab le name
${ name} use b races to de li mit she ll va ri ab le name
${ name word}

use va ri ab le nameif set, else use word
${ name= word}

as a bove bu t a lso set nameto word
${ name?word}

use nameif set, other w ise pri nt wordand
ex it (i nteract ive she ll s do no t ex it)

${ name+ word}
use wordif nameis s et, other w ise use
no thing

${ name[n]} element n in a rr ay name
${# name} leng th o f s he ll va ri ab le name
${# name[* ] } nu mbe r of ele men ts in a rr ay name
${# name[@] } nu mbe r of ele men ts in a rr ay name
${ name#pat} re move sho rt es t l ead ing subs tr ing

of nametha t matches pat
${ name## pat} re move longe st lea ding subs tr ing

of nametha t matches pat
${ name%pat} re move sho rt es t tr aili ng subs tr ing

of nametha t matches pat
${ name%%pat}

re move longe st tr aili ng subs tr ing
of nametha t matches pat

${ name:start}
${ name:start:length}

lengthcha racters of namestar ti ng at
start(c oun ti ng fr om 0); use rest of
va lue if no length.N ega ti ve start
co un ts fr om the end . If nameis * or @
or an arra y ind exe d by * or @, start
and lengthind ica te t he a rr ay ind ex a nd
co un t of elemen ts. startand lengthcan
be a rit hmet ic ex press ions

${ name/pattern/string}
va lue of namew it h fi rst matc h of pattern
rep lace d w ith string

${ name/pattern}
va lue of namew it h fi rst matc h of pattern
de leted

${ name// pattern/string}
va lue of namew it h eve ry m atc h of
pattern rep lace d w ith string

${ name/# pattern/string}
va lue of namew it h match of pattern
rep lace d w ith string; matc h mus t occ ur
at beg inn ing

${ name/% pattern/string}
va lue of namew it h match of pattern
rep lace d w ith string; matc h o cc urs at end

Note: for , =, ?, and +, us ing name: ins tead of name
tests w he ther nameis s et and non -NULL ; us ing name
tests on ly w he ther nameis s et.

For #, ## , %, %%, /, // , /# ,and /% , w hen nameis * or @
or an arra y ind exe d by * or @, the subs tr ing or
subs tit uti on ope rat ion is a pp li ed to each e lemen t.

VA RIA BLE SU BST IT UTION
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Arit hmet ic eva lua ti on is done w it h the let bu il t -in
co mm and , t he (( ... )) co mm and and the $(( ... ))
ex pan sion for produc ing the res ult of an exp ress ion.

All ar it hmet ic uses long integers. Use to get
integer var iab les . Integer constants look li ke [base#]n
w he re baseis a de cimal nu mbe r be tw ee n tw o a nd 64,
and n is in tha t ba se. The d igit s a re 0-9, a-z, A-Z, _ and
@.A lea ding 0 or 0x deno te octa l or hexadec imal.

The foll ow ing ope rators based on C, w it h the same
precedence and assoc iat ivit y,a re ava il ab le.

un ar y plus  and minus
!̃ log ica l and b it w ise nega ti on
** ex ponen ti at ion (no t i n C)
* /% multi ply,d ivide , modu lus

add iti on , s ub tr ac ti on
<< >> left shif t, r igh t s hift
< <= > >= co mpa ri sons
== != equa ls, no t equa ls
& bit w ise A N D
ˆ bit w ise X OR
| bit w ise OR
&& log ica l A N D, s ho rtc ir cu it
|| log ica l OR, s ho rtc ir cu it
?: in-li ne co nd iti onal

ass ign men t operators

Ins ide let , (( ... )), and $(( ... )), va ri ab le na mes do no t need
a $ to get the ir va lue s.

ARIT HMET IC E VALUAT ION

$( command) ne w  form
`command̀ old form

Run command, subs tit ute t he res ult s as a rgu men ts.
Tr aili ng n ew li ne s a re re move d. Characters in $IFS
sepa rate w ords (see Field Splitting). Th e ne w  for m is
preferred for si mpler quot ing rules.

$(( expression)) ar it hmet ic s ub st it uti on

The expression is eva lua ted, and the resu lt i s  used as an
argu men t t o the current co mm and.

COMM AND SUBST IT UTION

cmd<( list1)>( list2)

Runs list1and list2 as ynch ronous ly,w ith stdin and
stdout respect ive ly co nn ec ted v ia p ipe s us ing fif os or
fil es in /dev/ fd . The se fil e na mes be co me a rgu men ts to
cmd, w hich expec ts t o read it s first argu men t and w rite
it s s eco nd . Th is o nly w orks if you have /dev/ fd or fifos.

PR OCESS S UBSTIT UTION

Qu oted text beco mes o ne w ord . Othe rw ise,
occ urr en ces o f an y cha racter in $IFS sepa rate w ords.
Multi ple w hit es pa ce c ha racters t ha t are in $IFS do not
de li mit empty w ords, w hil e multi ple non -w hit es pa ce
cha rac ters do . When $IFS is no t t he de fau lt va lue,
sequ en ces o f l ea ding and tr aili ng $IFS w hit es pa ce
cha racters are re moved , and p ri ntab le c ha racters in
$IFS surr ound ed b y ad jace nt $IFS w hit es pa ce
cha rac ters de li mit fi elds . If $IFS is NULL, ba sh does
no t do fi eld sp li tt ing.

FIELD SPL ITTI NG
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? match s ing le c ha racter in fil ena me
* match 0 or more characters in fil ena me
[chars ] matc h an y of chars

(pa ir sepa rated b y a matches a range)
[! chars ] match an y ex ce pt chars
[̂ chars ] match an y ex ce pt chars

If t he ex tglob op ti on to shopt is s et, t he foll ow ing
ex tended match ing fac ili ti es may be u sed.

?( pat-list) op ti ona ll y m atc h an y of t he pa tt erns
*( pat-list) match 0 or more o f an y of t he pa tt erns
+( pat-list) match 1 or more o f an y of t he pa tt erns
@(pat-list) match exac tl y 1 o f an y of t he pa tt erns
!( pat-list) matc h an ything bu t an y of t he pa tt erns

pat-listis a li st of one o r more patterns separated by |.

The POSIX [[= c=]] and [[. c.]] no tat ion s for sa me-w eight
cha rac ters and co ll at ing elemen ts are accepted . The
no tat ion [[: class:]] de fi ne s c ha racter c lasses:

alnum alph anu meric low er low er- case
alpha alph abe tic pr int pri ntab le
blank space o r t ab pun ct pun ct ua ti on
cn trl co ntr ol space w hit es pa ce
digit de cimal upp er upp er- case
graph non -spaces xd igit hexade cimal

Th ree shopt op ti on s a ff ec t pa tt ern match ing.

do tglob inc lud e fil es w ho se na mes beg in w ith .
no case glob ign ore case w hen match ing
nu ll glob re move pa tt erns tha t don ’t match

When expand ing fil ena mes, . and .. are ign ored,
fil ena mes match ing the pa tt erns in $G LOBI G N ORE are
also ign ored and a lea ding . mus t be supp li ed in the
pa tt ern to match fil ena mes tha t beg in w ith . .
How eve r, sett ing GLOBI G N ORE enab les the do tglob
op ti on . I nc lude .* in GLOBI G N ORE to get the de fau lt
behav ior.

PA TTERNS

Vari ab le na mes a re made up o f l etters, d igit s a nd
und erscores . The y may no t st ar tw it h a d igit. The re is
no li mit on the leng th o f a va ri ab le na me, and the case
of l etters is s ign ifi ca nt.

VA RIA BLE NAMES

Assign men ts t o integer var iab les und ergo ar it hmet ic
eva lua ti on . Variable  ass ign men ts have o ne o f t he
foll ow ing for ms.

name= word set nameto word
name[index]= word

set element indexof arr ay nameto word
name=( word... )

set i nd exe d a rr ay nameto words
name=( [num]= word... )

set give n ind ices o f arr ay nameto words

VA RIA BLE ASS IGNMENT
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$n use pos iti ona l pa ra meter n, n 9
${ n} use pos iti ona l pa ra meter n
$* all po siti ona l pa ra meters
$@ all po siti ona l pa ra meters
"$*" equ iva len t to "$1 $2 ... "
"$@" equ iva len t to "$1" "$2" ...
$# nu mbe r of pos iti ona l pa ra meters

op ti on s t o s he ll or by set
$? va lue ret urned b y las t c omm and
$$ process nu mbe r of current she ll
$! process nu mbe r of l as t ba ck ground

cmd
$_ na me o f prog ram in env ir on men t at

st ar tup . Value o f l as t po siti onal
argu men t i n las t co mm and . Name of
changed mail fil e in $MA ILP ATH

$au to_res ume enab les use o f si ng le-w ord
co mm and s t o matc h s topped job s for
foreground ing . Wit h a va lue of exa ct ,
the w ord mus t exa ct ly m atc h the
co mm and u sed to s tar t the job .W ith
a va lue of subs tr ing , the typed w ord
ca n b e a subs tr ing of t he co mm and,
li ke %?string

$BA SH full fil e na me u sed to invoke ba sh
$BA SH_ENV in n or mal non -i nteract ive she ll s o nly,

va lue is va ri ab le, co mm and and
ar it hmet ic s ub stit uted for pa th of
st ar tup fil e (See Invocation And
Star tup)

$BA SH_V ER SION the ve rs ion of ba sh
$BA SH_VERSINFO [0] the major vers ion nu mber

(r elea se)
$BA SH_VERSINFO [1] the mino r vers ion nu mber

(ve rs ion)
$BA SH_VERSINFO [2] the pa tc hlevel
$BA SH_VERSINFO [3] the bu il d ve rs ion
$BA SH_VERSINFO [4] the re lea se s tat us
$BA SH_VERSINFO [5] same as $MA C HTYPE
$C DPATH sea rc h p ath for cd co mm and
$D IRST A CK[ *] arra y va ri ab le co nta ining the pu shd

and popd dir ec tor y stack
$ENV in interact ive POSIX mode she ll s, or

w hen invoked as sh,va lue is va ri ab le,
co mm and and a rit hmeti c s ub st it uted
for path o f st art up file

$EU ID the e ff ec ti ve use r i d (r ea don ly)
$F CEDIT de fau lt ed it or for t he fc co mm and (no

de fau lt va lue)
$F IG N ORE co lon -sepa rated li st of suff ixe s g iving

the set of f il ena mes to ign ore w hen
do ing fil ena me co mplet ion u sing
rea dli ne

$G LOBI G N ORE co lon -sepa rated li st of pa tt erns g iving
the set of f il ena mes to ign ore w hen
do ing p attern matc hing

$GROU PS [*] readon ly arra y va ri ab le w it h the li st
of groups the user be long s to

$h istc ha rs cha racters t ha t co ntr ol csh -style
histor y (de fau lt: !#̂ ). S ee Histor y
Substitution

PR E-DEFINED VARIA BLES
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$HIS TCMD histor y nu mbe r of t he cu rr ent
co mm and

$HIS TCONTROL w it h a va lue of ign ores pa ce , do not
en ter li ne s t ha t beg in w it h spaces
into t he h istor y fil e. Wit h a va lue of
ign ore dups , do no t enter a li ne that
matc he s t he p rev iou s li ne . Use
ign ore bo th to co mbine bo th op ti ons

$HIS TF ILE w he re co mm and h istory is s tored
$HIS TF IL ESIZE max imum nu mbe r of li ne s t o kee p in

$HIS TF ILE
$HIS TI G N ORE co lon -sepa rated li st of pa tt erns; if the

cu rr en t li ne matches an y of t he m, t he
li ne is no t en tered in the h istor y fil e.
& represents the las t histor y li ne.
Pa tt erns mus t matc h the w ho le li ne

$HIS TSI ZE nu mbe r of prev iou s c omm and s to
kee p ava il ab le w hile ba sh is r unn ing

$HOME ho me d ir ec tor y for cd co mm and and
va lue u sed for t il de expan sion

$HOSTFILE fil e in for mat of /e tc/ ho sts to use for
ho stna me co mplet ion

$HOSTNA ME na me o f t he cu rr en t ho st
$HOSTTYPE str ing d esc ri bing the cu rr en t ho st
$IFS fi eld sepa rators (space , tab , ne w li ne )
$IG N OREEOF for interact ive she ll s, t he nu mbe r of

co nsecu ti ve EO Fs tha t mus t be
en tered be fore ba sh ac tua ll y ex its

$INPUTRC na me of rea dli ne star tup fil e,
ove rr ides /̃.i npu trc

$LANG na me o f c urr en t l oca le
$LC_ALL cu rr en t l oca le; overr ides $LANG and

other $LC_ va ri ab les
$LC_COLLATE cu rr en t l oca le for character co ll at ion,

inc lud es so rt ing resu lt s o f f il ena me
ex pan sion

$LC_CTYPE cu rr en t l oca le for character c lass
fun ct ion s (s ee Patter ns)

$LC_ ME SSA G ES cu rr en t l oca le for trans lat ing $" ... "
str ings

$LINENO li ne nu mbe r of li ne be ing exe cu ted in
scri pt or f un ct ion

$MA C HTYPE a str ing in GNU cpu-company-system
format descr ibing the mac hine
runn ing ba sh

$MA IL na me o f a mail fil e, if any
$MA IL CHECK check for mail eve ry n seco nd s ( 60

de fau lt)
$MA ILP ATH fil ena mes to c he ck for ne w  m ail ; uses

: sepa rator; filenamemay be foll ow ed
by ?message; $_ in message is
matched mail fil e na me. Ove rr ides
$MA IL

$O LDPW D prev iou s w ork ing d ir ec tory
$O PT A RG va lue o f l as t ar gu men t processe d by

ge topts
$O PT ERR if set t o 1 , display error messa ges

fr om ge topts (de fau lt: 1)
$O PT IND ind ex o f l as t ar gu men t processe d by

ge topts

PR E-DEFINED VARIA BLES (c on tin ued)
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$O STYPE str ing d esc ri bing the
ope rat ing system runn ing
ba sh

$PATH co mm and sea rc h p ath
$P IP ESTATUS [*] arra y va ri ab le co nta ining ex it

status va lue s fr om processes
in the mos t r ece ntl y exe cu ted
foreground p ipe li ne

$PP ID process id o f s he ll’ s pa rent
$PRO MPT _COMM A N D co mm and to run b efore each

pri mary pro mpt
$PS1 pri mar y pro mpt str ing

( )
$PS2 seco nd ar y pro mpt str ing (>)
$P S3 select co mm and p rompt

str ing (#? )
$PS4 tr ac ing p ro mpt str ing (+)
$P W D cu rr en t w ork ing d ir ec tory
$RA N DOM set each t ime it’ s referenced,

$RE PLY set by the select and read
co mm ands

$SECONDS nu mbe r of seconds s ince she ll
invo ca ti on

$S HELL na me o f t his s he ll
$S HELLOPTS co lon -sepa rated li st of t he

enab led she ll op ti on s for set

$S HLVL inc re men ted b y one for ea ch
sub- ba sh

$T IMEFORMA T for mat str ing for output of
ti me ke yw ord. Spec ial
co ns tr uc ts intr odu ce d by %.

%[p][ l ]R elap sed secs
%[p][ l ]U use r CPU secs
%[p][ l ]S system C PU secs
%P CPU pe rc en tage
%% li teral %

Op ti onal pgive s t he p rec ision,
the nu mbe r of digits after the
de cimal po int; it mus t be
be tw ee n 0 and 3 . Op ti onal l
produces a longe r f or mat, in
the form MMmSS.FFs

$T MOUT nu mbe r of seconds to w ait
du ri ng p ro mpt be fore
ter mina ti ng

$U ID the rea l use r i d (r ea don ly)

PR E-DEFINED VARIA BLES (continued)

Fun ct ion s r un in the same p rocess as the ca lli ng scri pt,
and sha re t he open fil es a nd cu rr en t dir ec tor y. They
access the ir pa ra meters li ke a scri pt, via $1 , $2 and so
on. $0 doe s no t c hange. re turn may be u sed ins ide a
fun ct ion or . scri pt. Fun ct ion s sha re tra ps w it h the
pa rent scr ipt, ex ce pt f or DEBUG . Fun ct ion s may be
recurs ive , and may have loca l va ri ab les , de clared us ing
de clare , l ocal , or type set . Fun ct ion s may be expo rt ed
into the env ir on men t w ith .

FUN CTI ONS
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Re dir ec ti on s a re done left t o r igh t, aft er p ipe s a re set
up . Defau lt fil e de scri ptors are stdin and stdout . File
de scri ptors above 2 a re marked c lose -on -exe c.

&> word send stdout and stde rr to word
>& word send stdout and stde rr to word
[n]<file use filefor input
[n]>file use filefor output
[n]>| file li ke >,bu t overr ides noc lobber
[n]>> file li ke > bu t append to fileif i t ex ists
[n]<> file open filefor read/ w rit e ( de fau lt: f d0)
[n]<& m dup li ca te inpu t f il e de scri ptor from m
[n]>& m dup li ca te output file descriptor from m
[n] close inpu t f il e de scri ptor
[n] close o utpu t f il e de scri ptor
[n]<< word

inpu t c omes fr om the she ll scri pt; tr ea t a li ne w ith
wordas EOF on inpu t. If an y of wordis  quo ted , no
add iti ona l process ing is done on inpu t by the she ll.
Othe rw ise:
• do va ri ab le, co mm and , arit hmeti c s ub st it uti ons
• ign ore escaped ne w li nes
• u se \ to quo te \ , $, ,̀and fi rst c ha racter of word

[n] word as a bove , bu t w it h lea ding tabs ign ored

Of &> and >& , the fi rst is  p referred. It is equivalent to
>word2> &1 .

INPU T/ OUTP UT

All subs tit uti on s a nd I/ O red ir ec ti on s a re perfor med
be fore a co mm and is ac tua ll y exe cu ted.

ba sh mainta ins  an inter na l ha sh tab le for cach ing
ex ter na l co mm and s. Initi all y, this t ab le is e mpty. A s
co mm and s a re found b y sea rc hing the d ir ec tor ies li sted
in $PATH , the y are added to t he ha sh tab le.

The co mm and sea rc h o rde r i s s he ll fun ct ion s first, bu il t-
in co mm and s s eco nd , and ex ter na l co mm and s ( fi rst in
the inter na l ha sh tab le, and then v ia $PATH ) thir d.

EXECU TI ON OR DER

Sign al hand li ng is done w it h the tr ap bu il t -i n co mm and.
The word argu men t de scri bing co de to execu te upon
rece ipt of t he sign al i s sc anned tw ice by ba sh; on ce
w hen the tr ap co mm and is exec uted, and aga in w hen
the sign al i s c augh t . The refore it is best to use single
qu otes for t he tr ap co mm and . Tr ap s a re execu ted in
order of s ign al nu mbe r. You canno t c hange the status
of a s ign al t ha t w as ign ored w hen the she ll started up.

Tr ap s on DEBUG happen a ft er co mm and s a re execu ted.

Ba ck grounded co mm and s ( tho se foll ow ed by &)w ill
ign ore the SIGINT and SIGQUIT sign als if t he mon it or
op ti on is t urned o ff . Othe rw ise, t he y inh er it t he va lues
of t he pa rent ba sh.

SIGNALS AND TRAPS

Arr ays in ba sh have no li mit s o n the nu mbe r of
elemen ts. Arr ay ind ices s tar t at 0. Arr ay subsc ri pts
ca n b e a rit hmet ic ex press ion s. Arr ay elemen ts need
no t be co nti gu ou s. ba sh doe s no t have a ssoc iat ive
arra ys.

ARRA YS
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! pipeline
exe cu te pipeline. If ex it status w as non -zero, ex it
zero. If ex it status w as zero, ex it 1

case wordin [[ (]pat 1[|pat 2]... ) list;; ]... esac
exe cu te listassoc iated w ith pattha t matc hes word.
Field s p li tt ing is no t done for word. pat is a ba sh
pa tt ern (see Patter ns). | is  used to ind ica te an OR
co nd iti on . Use lead ing ( if case is ins ide $( )

for name[in words] ;do list;d one
sequ en ti all y ass ign ea ch wordto nameand exe cu te
list. If in words is missing u se the po siti onal
pa rameters

[fun cti on ] func() { list;}
de fi ne fun ct ion func,b od y is list(s ee Functions)

if list1; then list2 [;e lif list3 ; then list4]...[ ;e lse list5] ; fi
if exe cu ti ng list1ret urns success ful ex it st atus,
exe cu te list2else ...

select name[in words] ;do list;d one
pri nt a menu of words,p rompt w ith $PS3 and read a
li ne fr om stdin , sav ing it in $RE PLY . If the li ne is
the nu mbe r of one of the w ords, set nameto it,
other w ise set nameto NULL . Execu te list. If in
words is missing u se the po siti ona l pa ra meters.
ba sh au tomat ica ll y rep ri nts t he menu a t t he end of
the loop

ti me [ ] pipeline
exe cu te pipeline; pri nt e lap sed, s ystem and u ser
ti mes on stde rr .

pri nt t imes in PO SIX for mat
The $T IMEFORMA T va ri ab le co ntr ols t he for mat of
the ou tpu t if is  no t used. ba sh uses the va lue
$’\ n rea l\t %3lR\nu ser\t %3lU\nsys\t %3lS’ if the re is
no va lue for $T IMEFORMA T

un til list 1;do list 2;d one
li ke w hile bu t nega te t he ter mina ti on test

w hile list 1;do list 2;d one
exe cu te list 1. If las t co mm and in list 1had a
success ful ex it status, execute list 2 foll ow ed by
list 1. Re pea t un til l as t c omm and in list 1ret urns an
un success ful ex it status

(( ... ))
ar it hmet ic eva lua ti on , li ke let " ... "

[[ expression]]
eva lua te expression, ret urn success ful ex it status if
tr ue , un success ful i f f alse (s ee Conditional
Expressions for deta il s)

(list)
exe cu te listin a sub -she ll

{list;}
exe cu te listin the cu rr en t s he ll

CONTR OL COMMA N DS
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Used w it h the [[ ... ]] co mpound co mm and , w hich does
no t do pa tt ern expans ion o r w ord sp li tt ing.

string tr ue if stringis  no t NULL
file tr ue if fileex ists ( is  p referred)
file tr ue if fileis a block dev ice
file tr ue if fileis a c ha racter dev ice
file tr ue if fileis a dir ec tory
file tr ue if fileex ists
file tr ue if fileis a regu lar file
file tr ue if fileha s s etg id b it set
file tr ue if filegroup is e ff ec ti ve gid
file tr ue if fileis a s ym bo li c li nk
file tr ue if fileha s s ti ck y bit set
file tr ue if fileis a s ym bo li c li nk
string tr ue if stringha s non -zero leng th
file tr ue if fileex ists a nd w as mod ifi ed since

las t r ead
option tr ue if optionis on
file tr ue if fileow ne r i s e ff ec ti ve uid
file tr ue if fileis a fif o ( na med p ipe)
file tr ue if fileis r ea dab le
file tr ue if fileha s non -zero s ize
file tr ue if fileis a socket
filedes tr ue if filedes is a ter minal
file tr ue if fileha s s etu id b it set
file tr ue if fileis w rit ab le
file tr ue if fileis exec utab le
string tr ue if stringha s z ero leng th

file1 file2 tr ue if file1is  ne w er t han file2or file2
doe s no t ex ist

file1 file2 tr ue if file1is o lde r t han file2or file2
doe s no t ex ist

file1 file2 tr ue if file1and file2are the sa me file
string== pattern

tr ue if stringmatc hes pattern
string!= pattern

tr ue if stringdoe s no t match pattern
string1< string2

tr ue if string1is  be fore string2
string1> string2

tr ue if string1is a ft er string2
exp1 exp2 tr ue if exp1equa ls exp2
exp1 exp2 tr ue if exp1doe s no t equal exp2
exp1 exp2 tr ue if exp1is less than exp2
exp1 exp2 tr ue if exp1is  g reater than exp2
exp1 exp2 tr ue if exp1is less than o r equa l to exp2
exp1 exp2 tr ue if exp1is  g rea ter t han or

equa l to exp2
(expression) tr ue if expressionis tr ue , f or group ing
! expression tr ue if expressionis false
exp1&& exp2 tr ue if exp1A N Dexp2are true
exp1|| exp2 tr ue if exp1OR exp2 is tr ue

If fileis /dev/ fd/ n, then , if t he re is no /dev/ fd dir ec tor y,
fil e de scri ptor n is c he cke d. Othe rw ise, t he real
/dev/ fd/ n fil e is c he cke d. Li nu x, Free BSD, BSD/OS (and
maybe o the rs) r eturn info for t he ind ica ted file
de scri ptor , ins tead o f t he a ct ual /dev/ fd dev ice fil e.

Bo th && and || are shor t cir cu it. Op erand s of
co mpa ri son ope rators und ergo ar it hmet ic eva lua ti on.
For == and != ,quo te an y pa rt of pattern to treat it as a
str ing.

CONDITI ONAL EXPRESS IONS
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The se co mm and s a re execu ted d ir ec tl y by the she ll.
A lmos t a ll acce pt to mark the end o f op ti on s.

. file
source file

read and execu te co mm and s fr om file. If
argu men ts, save and restore pos iti ona l pa ra ms.
Sea rch $PATH ; ifn oth ing found , l ook in the cu rr ent
dir ec tory

: nu ll co mm and ; r eturns 0 ex it status
[ see test
ali as [ ][ name[=value] ...]

cr ea te a n a li as . Wit h n o a rgu men ts, pri nt all
ali ases . With name,p ri nt a li as va lue for name

pri nt ali as be fore each a li as
bg [jobid]

put jobidin the ba ck ground
bind [ map][ ]
bind [ map][ func][ keyseq][ func]
bind [ map] file
bind [ map] keyseq:func

display and /o r mod ify rea dli ne fun ct ion and key
bind ing s. The s yntax is s ame a s for /̃.i npu trc
file read ne w  bind ing s fr om file

li st t he na mes o f all rea dli ne fun ct ions
map use the ke ym ap map

li st rea dli ne fun ct ion s a nd b ind ings
for r e-rea ding
li st rea dli ne fun ct ion s a nd b ind ings

func sho w  w hich ke ys invoke func
keyseq re move b ind ing s for keyseq

li st rea dli ne ke y sequ en ces a nd mac ros
for r e-rea ding
li st rea dli ne ke y sequ en ces a nd mac ros

func re move ke y bind ing s for func
li st rea dli ne va ri ab le na mes a nd va lues
for r e-rea ding
li st rea dli ne va ri ab le na mes a nd va lues

break [n]
ex it fr om en clos ing for , w hile , un til or select loo p.
If n is s upp li ed , ex it fr om n’t h en clos ing loop

bu il tin shell-builtin [ args ...]
exe cu te shell-builtin w it h g iven args and ret urn
status . Useful for t he bod y of a s he ll fun ct ion that
rede fi ne s a bu il t -i n, e.g., cd

cd [ ][ dir]
change cu rr en t dir ec tor y to dir($HOME de fau lt ).
Do d ir ec tor y pa th sea rc h u sing va lue of $C DPATH

use log ica l pa th for cd .. , $P W D(de fau lt)
use ph ysica l pa th for cd .. , $P W D

If bo th a re g ive n, t he las t one on the co mm and li ne
w ins

cd [ ]
change cu rr en t dir ec tor y to $O LDPW D

co mm and [ ] name[arg...]
w it hout or ,exe cu te namew it h a rgu men ts arg

use a de fau lt sea rc h p ath, not $PATH
pri nt a one w ord descr ipti on of name
pri nt a verbose descr ipti on of name

co nti nue [n]
do nex t it erat ion o f en clos ing for , w hile , un til or
select loo p. If n is s upp li ed , i terate n’t h en clos ing
loop

BU ILT- IN COMMA N DS
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de clare [ afFirx ][ ][ name[=value]]
type set [ afFirx ][ ][ name[=value]]

set attr ibu tes a nd va lue s o f va ri ab les . Ins ide
fun ct ion s, create ne w  co pies o f t he va ri ab les . Using
+ ins tead of turns a ttr ibu tes o ff . Wit h n o na mes
or attr ibu tes, pri nt eve ry va ri ab le’s na me a nd
attr ibu tes

nameis a n a rr ay
ea ch nameis a fun ct ion
don ’t sho w  fun ct ion de fi niti on s ( bod ies)
nameis a n integer; ar it hmet ic
eva lua ti on is  done upon a ssign ment
mark names rea do nly
mark names for expo rt

dirs [ ][ +n][ n]
display the d ir ec tor y stack
+n show n’t h en tr y fr om left, n 0
n show n’t h en tr y fr om ri gh t, n 0

clea r t he d ir ec tor y st ack
pri nt a longe r f or mat li st ing
pri nt t he stack o ne en tr y pe r li ne
pri nt t he stack o ne en tr y pe r li ne , w ith
ind ex nu mbe rs

diso w n [ ][ ][ job...]
w it h n o op ti on s, r emove na med jobs fr om the tab le
of ac ti ve jobs

re move o r mark ( w ith )a ll j obs
mark ea ch jobto not rece ive a SIG HUP
w hen ba sh ter mina tes
use w ith to mark jus t r unn ing jobs

ec ho [ ][ words]
ec ho words; is  no t s pe cial

ex pand \ -esca pe s (s ee echo(1))
neve r expand \ -esca pes
don ’t ou tpu t tr aili ng n ew li ne

pr in tf is more portab le
enab le [ ][ file][ name...]

enab le a nd d isable s he ll bu il t -i ns , or load and
un loa d n ew  bu il t -i ns fr om sha red li brar y fil es.
Disabli ng a bu il t -i n a ll ow s use o f a d isk fil e w it h the
same na me a s a bu il t -in

pri nt all bu il t-i ns , w it h the ir status
de lete a bu il t -i n loa ded w ith

file loa d a ne w  bu il t -in namefr om file
disable name,o rp ri nt disabled bu il t -i ns
w it h no names
pri nt enab led bu il t -i ns
pri nt on ly POSIX spec ial bu il t -i ns

eval [words]
eva lua te words and exe cu te resu lt

exec [ name][ ][ words]
exe cu te words in p lace o f t he she ll . If r ed ir ec ti ons
on ly,change the she ll ’s open fil es

use namefor argv [0]
clea r t he env ir on men t f ir st
place a on argv [0] (li ke login(1))

If t he exe c fa il s, non -i nteract ive she ll s ex it, un less
the shopt op ti on exe cf ail is s et

ex it [n]
ex it w it h ret urn va lue n. Use $? if no n

BU ILT -IN COMMA N DS (continued)
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expo rt [ ][ name[=value] ...]
w it h n o a rgu men ts, pri nt na mes a nd va lue s of
expor te d va ri ab les . Othe rw ise,expo r t names to t he
env ir on men t of co mm ands

names refer to functions
stop expo rt ing ea ch name
pri nt expo rt be fore each va ri ab le

fc [ editor][ ][ first[last]]
pri nt a range o f co mm and s fr om firstto lastfr om last
$HIS TSI ZE co mm ands

run editorif supp li ed ; if no t, use fir st of
$F CEDIT , $E DIT OR,or vi on
co mm and s; execu te resu lt (s)
li st o n s tandard output ins tead o f ed iti ng
don ’t pri nt li ne nu mbe rs
reverse order of co mm ands

[old=new ][ command]
subs tit ute new for oldin command(o r l as t c omm and
if no command)and execu te t he resu lt

fg [jobid]
put jobidin the foreground

ge topts optstring name[arg...]
pa rs e pa ra meters and opt ion s (s ee bash(1))

ha sh [ ][ file][ name]
w it h n o a rgu men ts, pri nt t he ha sh tab le co ntents,
giving h it co un t and fil e na me
file en ter filefor namein the ha sh tab le

clea r t he inter na l ha sh tab le
Assign men t to $PATH also c lea rs t he ha sh tab le

he lp [pattern]
pri nt he lp. With pattern, pri nt he lp abou t a ll the
co mm and s t ha t match pattern

hist ory [n]
[file]

hist ory [ ]
arg[...]
arg[...]

w it h n o o pti on s, pri nt t he co mm and h istor y. A n
argu men t of n pri nts on ly n li ne s. I f supp li ed , use
fileins tead of $HIS TF ILE

append ne w  history li ne s t o h istor y file
clea r t he h istor y li st
read ne w  histor y li ne s in the fil e into the
inter na l histor y li st
pe rf or m hist or y subs tit uti on and p ri nt
the res ults
rep lace inter na l histor y w it h con tents of
hist or y file
place the args into t he h istor y li st
for later use
w rit e the inter na l hist or y to t he file

jobs [ ][ jobid...]
command[args ...]

li st infor mat ion abou t j obs
also li st process id
on ly li st st opped o r ex it ed jobs
on ly li st process groups
on ly li st r unn ing jobs
on ly li st st opped jobs
rep lace a ny jobidin the co mm and li ne
w it h the co rr es pond ing p rocess group I D,
and exe cu te the co mm and
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kill [ sig] jobid...
k ill [ signame][ signum] jobid...

send SIGTERM or g ive n s ign al t o na med jobids.
Sign als a re na mes li sted in /usr/ incl ud e/s ign al.h
w it h o r w it hou t t he p refix ‘‘SI G’’ . St oppe d job s get
a SIG CONT fi rst if sig is e it her SIGTERM or
SIG HUP

[sigs ...]
li st s ign al na mes a nd /o r nu mbe rs . If sig is  a
nu mer ica l ex it st atus, pr int t he sign al t ha t k ill ed the
process

let arg...
eva lua te ea ch argas a n a rit hmet ic ex press ion ; ex it 0
if the las t express ion w as non -zero, 1 other w ise
(s ee ArithmeticEvaluation)

local [name[=value] ...]
cr ea te var iab les w it h the g ive n va lue s loca l t o a
fun ct ion . Wit h n o o pe rands , pri nt a li st of l ocal
va ri ab les . Mus tb e u sed ins ide a fun ct ion

logout
ex it a log in she ll

popd [ ][ +n][ n]
re move en tr ies fr om the d ir ec tor y stack . Wit h no
argu men ts, r emove the top entr y and cd the re
+n re move n’t h en tr y fr om left, n 0
n re move n’t h en tr y fr om ri gh t, n 0

don ’t change d ir ec tory
pr in tf format[arg...]

pri nt output li ke A NSI C pr intf , w it h ex tens ions
%b ex pand e scape sequ en ces in s tr ings
%q pri nt qu oted str ing tha t c an be re -read
Fo rmat conve rs ion s a re reused as needed

pu shd [ ][ dir]
pu shd [ ][ +n][ n]

add an en tr y to t he d ir ec tor y stack . Wit h no
argu men ts, ex change the top t w o e ntr ies
+n rotate the stack so that the n’th

en tr y fr om left is a t t he top, n 0
n rotate the stack so that the n’th

en tr y fr om ri gh t i s a t t he top, n 0
don ’t change d ir ec tory

dir pu shdiron the stack a nd cd the re
pw d [ ]

pri nt w ork ing d ir ec tor y na me
pri nt l og ica l pa th (de fau lt)
pri nt ph ysica l pa th

If bo th a re g ive n, t he las t one on the co mm and li ne
w ins

name][ ][ prompt][ names ...]
read stdin and a ssign to names. $IFS spli ts inpu t.
$RE PLY is s et if no namegive n. Ex it0 un less e nd-
of-fil e e ncoun tered

read w ords into ind exe d a rr ay name
use rea dli ne if read ing fr om a ter minal
pri nt promptif read ing fr om a ter minal
be fore read ing

at end o f li ne doe s no t do li ne
co nti nu at ion
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rea do nly [ ][ name=value...]
mark names read -on ly; pri nt li st if no names

ea ch namemus t be an a rr ay
ea ch namemus t be a fun ct ion
pri nt rea do nly be fore each va ri ab le

re turn [n]
ex it f un ct ion or . scri pt w it h ret urn va lue n.W it h no
n, ret urn s tat us o f l as t co mm and . If no t i n fun ct ion
or . scri pt, pri nt an error messa ge

set [ options][ option][ words]
set f lag s a nd op ti on s (s ee Options Toset ). words set
po siti ona l pa ra meters

set [+options][ +o option][ words]
un set f lag s a nd op ti ons

shift [n]
rena me po siti ona l pa ra meters; $n+1=$1 ...
nde fau lt s t o 1

shopt [ ][ option...]
pri nt or c hange va lue s o f s he ll op ti on s. Wit h no
argu men ts, pri nt s he ll op ti on infor mati on

on ly change op ti ons
pri nt s ett ing s for re -read ing
qu iet mode ; ex it st atus ind ica tes
op ti on st atus
set ( enab le) given op ti on ; w it h no
op ti on s, pri nt t ho se tha t are set
un set ( disable) give n op ti on ; w it h no
op ti on s, pri nt t ho se tha t are unset

(S ee Options Toshopt )
suspend [ ]

suspend the she ll un til SIG CONT is r ece ived
force suspens ion , eve n for log in she ll

test
eva lua te cond iti ona l exp ress ion s (s ee Options To
test and Conditional Expressions)

ti mes
pri nt acc umulated p rocess ti mes

tr ap [ ][ word][ sigs]
exe cu te word if sign al in sigs rece ive d. sigs are
nu mbe rs or s ign al na mes w it h o r w it hou t ‘‘ SIG’’.
Wit h no word or sigs, pri nt tr ap s. Wit h no word,
reset sigs to entr y de fau lt s. If word sigs
to entr y de fau lt s. If word is t he nu ll str ing , i gn ore
sigs. If sigs is 0 or EX IT ,execu te wordon ex it fr om
she ll . If sigs is DEBUG , run word aft er every
co mm and.

pri nt a li st of si gn al na mes a nd nu mbe rs
pri nt tr ap s w it h qu ot ing

type [ ] name...
de scri be ho w  the she ll i nter prets name

pri nt a ll po ssible inter pretat ions
of name
pri nt t he na me o f t he fil e to execu te if
nameis a n ex ter na l program
pri nt a ke yw ord descr ibing name
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