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T
his

is
a

w
ork

in
progess;you

w
ill

find
unfinished

sections,paragraphs
and

even
sentences.

1
Intr

oduction

A
shellis

a
program

thatreadscom
m

andsand
executesthem

.A
nothernam

efor
a

shellis
a

com
m

andinterpreter.

1.1
M

y
ow

n
history

w
ith

U
nix

shells

I
startedusing

csh
m

any
yearsago

asan
undergraduate.I

could
notfigure

outthe
/b

in
/sh

syntax,in
particular$

� va
r:-

va
l

� .
D

espiteencounteringm
any

m
ysterious/bin/sh

scriptsand
having

to
use

m
ake,w

hich
uses/b

in
/sh

,
I

resistedand
w

rote
csh

shellscriptsand
usedthe

tcsh
asm

y
login

shell.F
inally,I

couldn’tstandcsh
scripting

any
m

ore
and

”re”-learned
/bin/sh.

2
T

he
O

perating
S

ystem

A
typicalhom

euseris
com

pletetelyinsulatedfrom
the

O
S

.S
o

w
hen

som
eonesays,”I

really
lik

e
com

puterX
X

X
(e.g.the

M
ac

orW
indow

s
95

orU
nix)”,

they
are

N
O

T
talking

aboutthe
operatingsystem

.R
atherthey

are
talking

aboutthe
userinterfaceor

U
I

on
top

ofthe
O

S
.

E
xternally,an

operatingsystem
is

a
program

m
ingA

P
I,typically

in
the

C
program

m
inglanguage.T

he
A

P
Ilets

som
eother

program
do

low
leveloperationslik

e:
U

nix
A

P
Icall

D
escription

exec
run

a
program

,given
a

fully
specifiedcom

m
and

open
openfile

orsom
eotherI/O

stream
read/w

rite
readorw

rite
datato

a
file

descriptor
D

irectly
interacting

w
ith

the
O

S
is

incessantlytedious,as
the

O
S

is
very

picky
and

w
orks

ata
low

level.
Its

akin
to

com
m

unicationvia
M

orse
C

ode.
Instead,peopleuse

graphicalenvironm
ents(lik

e
the

M
ac

or
W

in32)or
com

m
andline

interpreterslik
e

U
nix

shells
or

the
(very

m
inim

al)M
S

D
O

S
prom

pt.

3
Interactive

U
se

ofshells

If
you

type
com

m
andsto

the
shell,you

are
running

an
interactive

shell.
T

he
shellfeaturesbeneficialfor

interactive
use

are
differentfrom

thoseneededw
hen

running
a

script,in
w

hich
the

shellreadspresetcom
m

ands.
Forinteractive

use,I
preferb

a
sh

and
tcsh

,becausethey
have

easily
accessiblefilenam

eand
com

m
andcom

pletionand
good

editing
capabilities.N

ote
the

phrase com
pletesm

eansthatif
you

partially
type

a
w

ord,the
shellw

ill
either

O
n

a
...

the
shelldoes...

uniquem
atch

finishesthe
restofthe

w
ord

m
ultiple

m
atches

show
s

allpossiblecom
pletionsofthe

partialw
ord

T
he

featureI
rely

on
in

orderfrom
m

ostim
portantto

leastim
portantare

2



W
hat

K
eys

D
escription

filenam
ecom

pletion
TA

B
com

pletespartially
typted

file,pathnam
es

com
m

andhistory
access

C
N

T
L-n

and
C

N
T

L-p
fetch

a
previous

com
m

andand
editit

com
m

andcom
pletion

TA
B

com
pletesthe

com
m

andnam
e

C
D

PA
T

H
variableofdirectoriesto

searchw
hen

you
type

cd

3.1
Testing

if
it

is
an

interactive
shell

A
ll

shells
read

a
startup

file,
w

hen
they

errstartup,in
w

hich
you

can
setand

custom
izevarious

settings(variables,aliases,
functions,prom

pt,term
inalsettings).

If
you

”login”
you

getan
interacitve

shelland
you

probablyw
antto

(heavily)
custom

izeits
use.H

ow
everif

you
run

a
com

m
andrem

otely,say
via

the
U

nix
rsh,rcp

or
rsync

com
m

ands,you
starta

non-interactive
rem

oteshellto
run

the
rem

ote
com

m
andand

you
usuallyto

setthe
path

correctly.In
particular,you

m
ustnotprintany

m
essagesw

hen
the

rem
oteshellstart

up.To
testif

a
shellis

interactive,

� �
�

testfor
the

existanceofthe
shellprom

ptstring
or

� ��
�

run
tty

-s
w

hich
returnstrue

(0)
for

an
interactive

shell,asthereis
an

underlyingtty.

3.2
S

etting
your

prom
pt

S
etthe

P
S

1(prom
ptstring

1)variable.In
P

S
1,the

follo
w

ing
escapesequencescan

be
used.I

have
listed

only
the

m
ostuseful;

seethe
m

an
pagefor

a
full

listing.

� h
hostnam

e

� u
usernam

e

� H
hostnam

e.dom
ainnam

e

� w
currentw

orking
directory(C

W
D

)

� n
new

line

� W
basenam

eofC
W

D

� r
carriagereturn

� !
history

num
berofthe

currentcom
m

and

� s
shellnam

e
$

if
U

ID
is

0
(root),usea

’#’,
elseusea

’$’
M

y
personalpreferencefor

P
S

1is
”

� h

� !

� w

� $
”.

3.3
R

ealor
physicalpaths

(bash)

In
the

presenseof
sym

bolic
links

and
hom

e
directories,bashby

defaultusesthe
logicaldirectory

structure.To
force

bashto
show

the
actual,realorphysicaldirectorystructureusecd

-P
.

4
P

rocessesor
jobs

or
tasks

E
ach

com
m

andrun
by

a
shellis

a
separatechild

process,w
hetherrun

interactively
or

via
a

script.T
he

child
processinherits

variousvalues,suchas

� �
�

w
ho

is
running

the
com

m
and,� ��

�

the
currentdirectory,and

� ���
�

the
environm

entvariables.

5
C

om
m

and
line

processing

T
he

com
m

andline
param

etersto
a

scriptare
storedin

the
nearly

identicalvariables$
*

and
$

.
T

he
follo

w
ing

table
sum

m
a-

rizes
the

variablesyou
w

ould
use

for
com

m
andline

processing.For
the

exam
ple

values,assum
eyou

w
rote

a
ba/k/shscript

/u
sr/b

in
/a

rg
s.sh

and
ran

it
asshow

n
below

.
V

ariable
M

eaning
E

x:/usr/bin/args.sh-ttw
o

”let’s
go”

$
*

C
om

m
andline

args
-ttw

o
let’s

go
$

C
om

m
andline

args
-ttw

o
”let’s

go”
$

#
N

um
berofargs

3
$

0
N

am
eofscript

/usr/bin/args.sh
$

1
F

irstarg
in

$*
-t

$
2

S
econdarg

in
$*

tw
o

$
3

T
hird

arg
in

$*
let’s

go
$

4
Fourth

arg
in

$*
(em

pty)
3

To
parsecom

m
andline

argum
ents,I

preferusing
the

ca
se

construct,insteadof
g

e
to

p
ts

in
ba/ksh,becauseit

is
easier

to
understand,

�

handlesallflag
situationsand

w
ill

w
ork

in
sh

too.
H

ere
is

a
m

ore
realisticexam

plefor
a

com
m

andthattakesfive
possibleflags,in

any
order.

Forthe
-n

flag,w
e

seta
shell

variablesto
rem

em
berthe

state;this
techniqueis

com
m

on.
F

lag
D

escription
-o

O
U

T
sendoutputto

file
O

U
T

-n
show

w
hatyou

w
ould

do
butdo

notdo
it

-v
give

m
ore

output,each-v
increasesverboseness

-l
sam

eas-verbose
-version

show
the

versionand
quit

H
ereis

the
codesnippet.N

otice
the

sh
ift

2
andthe

$
2

forthe
-o

flag.N
otice

thatany
flag

beginning
-ve

r
is

considered
the

sam
eare

-ve
rsio

n
.

n
fla

g
=

0
vle

ve
l=

0
O

U
T

=

w
h

ile
[

$
#

-g
t

0
];

d
o

a
rg

=
$

1
ca

se
$

a
rg

in
-o

)
O

U
T

=
$

2
;

sh
ift

2
;;

-n
)

n
fla

g
=

1
;

sh
ift

;;
-l

|
-v

)
vle

ve
l=

$
((

vle
ve

l+
1

))
;

sh
ift

;;
-ve

r*
)

e
ch

o
"V

e
rsio

n
$

ve
rsio

n
"

;
e

xit
1

;;
*

)
e

ch
o

"S
a

w
n

o
n

fla
g

$
a

rg
"

;
b

re
a

k
;;

e
sa

c
d

o
n

e

...
co

n
tin

u
e

p
ro

ce
ssin

g
re

m
a

in
in

g
a

rg
s

...

6
V

ariables

A
ssign

to
variablesusing

=
w

ith
no

surroundingspacebetw
eenvariablenam

eand
value.A

ccessthe
value

ofvariableby
using

a
$

beforethe
variablenam

e,e.g.$
sh

o
w

W
a

rn
in

g
s

.

$
co

lo
r=

re
d

#
co

rre
ct

$
co

lo
r=

re
d

#
W

R
O

N
G

,sp
a

ce
a

fte
r

e
q

u
a

l
$

e
ch

o
I

w
a

n
t

a
$

co
lo

rd
e

r
th

a
n

$
co

lo
r

sh
irt

#
I

w
a

n
t

a
re

d
d

e
r

th
a

n
re

d
sh

irt

If
there

is
any

am
biguity

w
hatthe

variable
nam

eis,you
can

use
$

� va
rn

a
m

e

� .
In

the
precedingexam

ple,seehow
w

e
echo’ed”redder”.

S
hellvariablescontainstring

values,thoughyou
can

use
the

valuesnum
erically.

N
orm

alvariablesare
local/private

to
the

shelland
are

only
accessible(orvisible)to

the
shellin

w
hich

they
are

set.

6.1
E

nvironm
ent(or

public)
variables

P
ublic

orenvironm
entvariablesare

accessibleby
allchild

processes/jobsofthe
shell.

4



6.2
C

om
m

on
environm

entvariables

PA
T

H
dirs

to
searchfor

com
m

ands
S

H
E

LL
path

ofshell
T

E
R

M
term

inaltype
U

S
E

R
user(login)nam

e
H

O
M

E
hom

edir
ofuser

P
S

1
m

ain
interactive

prom
pt(ba/k/sh)

C
D

PA
T

H
dirs

to
searchw

hen
you

do
a

cd
orpushd

6.3
C

onditionalA
ssignm

ent

M
any

tim
esw

e
w

anta
conditionallyassigna

valueto
a

variableV
V

V
.T

he
syntaxV

V
V

=
$

� Z
Z

Z
:-D

e
fa

u
ltV

a
l

�

is
equivalent

toif
[

"$
Z

Z
Z

"
!=

""
];

th
e

n
V

V
V

=
$

Z
Z

Z
e

lseV
V

V
=

D
e

fa
u

ltV
a

l
fi

T
husw

e
assignthe

value
of

$
Z

Z
Z

to
V

V
V

if
Z

Z
Z

hasa
value,otherw

isew
e

assignD
efaultVal.

7
E

xpansions

T
he

shellw
ill

expandthe
follo

w
ing

strings.
E

xpansion
Y

ou
type

the
shellgenerates

T
ilde

�

yourhom
edirectory($

H
O

M
E)

T
ilde

�alison
hom

edirectoryfor
usera

liso
n

B
race

� 1,blue,dot.com�

1
blue

dot.com
B

race
x

� 0,11� y

� 2,33,� z
x0y2z

x0y33zx0yz
x11y2zx11y33zx11yz

7.1
G

lobbing

O
n

a
com

m
andline,the

follo
w

ing
charactershave

specialm
eaning.T

his
processis

called
globbing.

*
A

ny
sequenceofcharactersnotcontaininga

/

?
A

ny
single

character
[aeiou]

A
ny

single
a,e,i,

o
oru

character
[ �

aeiou]
A

ny
characternota,e,i,

o
oru

A
leading*

and
?

w
ill

notm
atcha

leading.
,to

preventfrom
m

atching.
and

..
w

hich
w

ould
norm

ally
causehavoc.

T
he

shellreadscom
m

andline
argum

entsand
appliesglobbing

to
the

list
of

filenam
esin

the
currentdirectory,by

default.
T

husm
ostpeoplethink

globbing
is

the
sam

easfile
nam

eexpansion.

8
A

rithm
etic

In
ksh,bashuse

$
((

e
xp

re
ssio

n
))

to
perform

arithm
eticoperations.N

ote
thatinside

$
((

e
xp

re
ssio

n
))

,you
do

notneedto
prefix

variablesw
ith

a
$.

e
ch

o
’u

sin
g

$
((

va
r

+
1

))
style

’
i=

0
j=

0
k=

0
ll=

0
w

h
ile

[
$

i
-le

4
];

d
o

e
ch

o
$

i
$

j
$

k
$

ll
i=

$
((

$
i

+
1

))
#

O
K

to
u

se
$

i

5

j=
$

((
j

+
i

))
#

ju
st

’j’
is

fin
e

,
to

o
ll=

$
((

	

k
+

=
i

))
d

o
n

e

9
E

m
bedding

verbatim
text

If
you

needto
printouttextnearlyverbatim

,e.g.you
needto

generatea
standard40-line

disclaim
er,then

usea
heredocum

ent.
T

he
generalnotationis

asfollo
w

s,w
hereyou

can
useany

string
ofyourchoiceto

replaceE
N

D
D

E
L

IM
IT

E
R

.

ca
t

<
<

-E
N

D
_

D
E

L
IM

IT
E

R
ve

rb
a

tim
te

xt
...

E
N

D
_

D
E

L
IM

IT
E

R

T
he

optionalm
inussign

-
beforeE

N
D

D
E

LIM
IT

E
R

tells
bashto

ignore
beginning

w
hitespacein

eachline
ofthe

verbatim
text,so

you
can

indentthis
text.

T
he

shellw
ill

evaluateshellvariables,backtick
expansionand

(bash)arithm
eticexpressions

in
the

verbatim
text.

To
suppressthis

evaluation,putsingle
quotesaroundE

N
D

D
E

LIM
IT

E
R

.
H

ere
is

a
m

ore
realisticexam

ple,w
herew

e
generatean

H
T

M
L

headerto
the

file
$

o
u

t
.

h
tm

ld
o

c=
...

ca
t

>
>

$
o

u
t

<
<

-E
O

S
<

!D
O

C
T

Y
P

E
H

T
M

L
P

U
B

L
IC

"-//W
3

C
//D

T
D

H
T

M
L

3
.2

//E
N

">
<

H
T

M
L

>
<

H
E

A
D

>
<

T
IT

L
E

>
T

h
e

H
M

T
L

d
o

c:
$

h
tm

ld
o

c
o

n
‘d

a
te

‘<
/T

IT
L

E
>

<
/H

E
A

D
>

E
O

S

10
P

rocessm
anagem

ent

T
he

shellcan
m

anageseveralprocesses(jobs/tasks).T
he

currentor
selectedjob

(w
hich

m
ustbe

suspendedor
running

the
background)is

m
arked

w
ith

a
+

w
hen

you
type

jo
b

s
.A

foregroundprocessis
one

thatis
currentlyrunning

and
hascontrolof

the
term

inal.E
.g.yourkeyboardinputgoesto

the
foregroundprocess.

C
om

m
and

W
hat

jobs
listthe

jobs
running

on
this

shell
bg

[P
roc]

run
selectedjob

in
the

background
fg

[P
roc]

run
selectedjob

in
the

foreground
C

T
L-Z

suspendthe
currentjob

Forexam
ple,I

had
threenetscape’sand

som
eotherprocessesrunning

and
typed

jobs
and

got:

h
o

ste
st

9
7

2
˜/b

in
$

n
e

tsca
p

e
&

#
jo

b
s5

h
o

ste
st

9
7

3
˜/b

in
$

fg
6

#
re

su
m

e
ru

n
n

in
g

le
ss

C
T

L
-Z

#
su

sp
e

n
d

le
ss

h
o

ste
st

9
7

4
˜/b

in
$

jo
b

s
[1

]
R

u
n

n
in

g
(

cd
˜;

n
e

tsca
p

e
-v3

0
4

)
&

(w
d

:
˜)

[3
]

R
u

n
n

in
g

o
clo

ck
&

(w
d

:
˜)

[4
]

R
u

n
n

in
g

n
e

tsca
p

e
-g

e
o

m
e

try
=

7
2

0
x7

0
0

&
(w

d
:

˜/ftp
)

[5
]-

R
u

n
n

in
g

n
e

tsca
p

e
-g

e
o

m
e

try
=

7
2

0
x7

0
0

&
(w

d
:

˜/ftp
)

[6
]+

S
to

p
p

e
d

le
ss

-c
-s

-M
../su

m
m

a
ry-0

1
-2

1
-0

1
.o

u
t

(w
d

:
/tm

p
/tm

p
/tm

p
)

h
o

ste
st

9
7

4
˜/b

in
$

fg

In
a

shellscript,the
w

a
it

com
m

andw
ill

w
aitfor

allbackgroundjobs
to

finish
beforeproceeding.
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...
co

m
m

a
n

d
O

n
e




-a
-x

-b
&

co
m

m
a

n
d

T
w

o
-vv

file
1

file
2

&
w

a
it

#
w

a
its

fo
r

th
e

tw
o

p
re

vio
u

s
co

m
m

a
n

d
s

to
fin

ish
...

11
R

elationaloperators

12
S

yntax
ofcontrolstructures

W
hen

issuecontrolconstructionssuch
as

for,w
hile

or
if

statem
ents,the

ba/k/shshellsneedeithera
n

e
w

lin
e

or
a

;
(sem

i-
colon)delim

itersto
parseyourinput.In

the
follo

w
ing,

m
eanseithera

n
e

w
lin

e
ora

;
.T

husthe
follo

w
ing

fourif-statem
ents

are
allequivalent.

if
E

X
P

R
$

$
th

e
n

S
T

M
T

(S
)

$
$

fi
#

g
e

n
e

ra
l

syn
ta

x
if

[
-f

/b
in

/m
v

]$
$

th
e

n
e

ch
o

"lo
o

ks
like

u
n

ix"
$

$
fi

if
[

-f
/b

in
/m

v
];

th
e

n
e

ch
o

"lo
o

ks
like

u
n

ix"
;

fi
if

[
-f

/b
in

/m
v

];
th

e
n

e
ch

o
"lo

o
ks

like
u

n
ix"

fiif
[

-f
/b

in
/m

v
]

th
e

n
e

ch
o

"lo
o

ks
like

u
n

ix"
;

fi

T
he

controlconstructsare

if
if

E
X

P
R

then
S

T
M

T
(S

)
fi

if
else

if
E

X
P

R
then

S
T

M
T

(S
)

elif
E

X
P

R
;then

S
T

M
T

(S
)

fi
for

for
V

A
R

in
LIS

T
do

S
T

M
T

(S
)

done
w

hile
w

hile
E

X
P

R
do

S
T

M
T

(S
)

done
case

caseV
A

LU
E

in
[[

PA
T

T
E

R
N

[
—

PA
T

T
E

R
N

S
]

)
S

T
M

T
S

;;]
esac

12.1
If

12.2
C

ase

T
he

casestatem
entlets

you
determ

ineif
a

string
S

S
S

,w
hich

is
alm

ostalw
ays

containedby
a

variable
V

V
V

,m
atchesany

of
several”cases”.Forexam

plew
e

testw
hich

statea
traffic

signalis
in

via:

ca
se

$
tra

fficL
ig

h
t

in
re

d
)

e
ch

o
"sto

p
"

;;
ye

llo
w

|
o

ra
n

g
e

)
e

ch
o

"d
e

cisio
n

tim
e

..."
;;

g
re

e
n

)
e

ch
o

"G
O

"
;;

d
e

fa
u

lt
)

e
ch

o
"U

n
kn

o
w

n
co

lo
r

($
tra

fficL
ig

h
t)"

;;
e

sa
c

13
R

eading
input

14
S

om
eusefulfunctions

15
T

ips
for

w
riting

scripts

15.1
S

eeingvariables

H
ere

is
a

handyba/k/shfunction
thatprints

outthe
valuesofvariablesgiven

theirnam
es.I

listit
firstsinceI

useit
often.
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#
sh

o
w

V
a

ls
va

rn
a

m
e

[
va

rn
a

m
e

(s)
]

sh
o

w
V

a
ls

�

()
{

fo
r

i
in

$
*;

d
o

e
va

l
e

ch
o

"\
\

\#
\#

$
i=

\(\$
$

i\)"
d

o
n

e
}...
sh

o
w

V
a

ls
U

S
E

R
H

O
M

E
P

S
1

o
u

tF
ile

n
fla

g

15.2
D

oing
glob

m
atching

In
bashand

sh
you

m
ustusecase.H

ere
is

a
handyfunction,g

lo
b

m
a

tch
,thatlets

you
glob

m
atchanyw

here.

#
E

x:
m

a
tch

e
s

[
-q

]
strin

g
g

lo
b

p
a

tte
rn

#
D

o
e

s
$

1
m

a
tch

th
e

g
lo

b
e

xp
r

$
2

?
#

-q
fla

g
=

se
t

re
tu

rn
sta

tu
s

to
0

(tru
e

)
o

r
1

(fa
lse

)
#

n
o

-q
fla

g
=

e
ch

o
"1

"
(tru

e
)

o
r

"0
"

(fa
lse

)
#

U
n

fo
rtu

n
a

te
ly,

th
e

re
tu

rn
sta

tu
s

is
o

p
p

o
site

fro
m

th
e

e
ch

o
’e

d
strin

g
g

lo
b

m
a

tch
e

s
()

{
if

[
$

1
=

"-q
"

];
th

e
n

sh
ift

ca
se

"$
1

"
in

$
2

)
tru

e
;;

*
)

fa
lse

;;
e

sa
c

e
lseca

se
"$

1
"

in
$

2
)

e
ch

o
1

;
tru

e
;;

*
)

e
ch

o
0

;
fa

lse
;;

e
sa

c
fi

}if
g

lo
b

m
a

tch
e

s
-q

$
file

"*.ta
r"

;
th

e
n

e
ch

o
"F

o
u

n
d

a
ta

r
file

"
e

lif
g

lo
b

m
a

tch
e

s
-q

$
file

"*zip
"

;
th

e
n

e
ch

o
"F

o
u

n
d

a
zip

file
"

if15.3
E

xtracting
data

Y
ou

w
ill

often
getdataw

ith
m

ultiple
fields

orw
ords.To

extractand
printthe

K
-th

w
ord,w

herethe
firstw

ord
is

K
=

1,useeither
of

se
t

-
...

|
e

ch
o

$
K

#
p

u
re

ly
sh

e
ll

b
a

se
d

so
lu

tio
n

...
|

a
w

k
’{

p
rin

t
$

K
;

}’
#

re
q

u
ire

s
a

w
k

o
r

n
a

w
k

o
r

g
a

w
k

...
|

cu
t

-f
K

-s
’

’
#

le
a

st
p

re
fe

rre
d

m
e

th
o

d

For
sim

ple
tasks,using

the
shellbuilt

in
se

t
is

easiest.It
is

betterto
use

aw
k

(or
gaw

k
or

naw
k)

becauseaw
k

handles
w

ords
separateby

spacesand
tabscorrectly.

T
he

cu
t

program
(as

of
2001)is

quite
stupid

and
assum

espreciselyone
space

betw
eenw

ords.
To

extractthe
K

-th,M
-th

and
P

-th
w

ords,useeitherof

a
w

k
’{

p
rin

t
$

K
,

$
M

,
$

P
;

}’
cu

t
-f

K
,M

,P
-s

’
’

8



15.4
P

recededebugging/verbosem
essagesw

ith
com

m
on

prefix

I
personallylik

e
’#’

becausethis
is

the
com

m
entcharacterfor

both
scriptsand

perl.
S

om
etim

es,one
shellscriptgeneratesa

secondscript,in
w

hich
caseI

m
ustprecedeoptionalm

essagesw
ith

a
com

m
entcharacter.

e
ch

o
"#

D
o

n
o

t
m

o
d

ify
th

is
scrip

t.
A

u
to

-g
e

n
e

ra
te

d
b

y
m

a
ste

r
scrip

t
$

0
"

...
e

ch
o

"#
F

Y
I,

va
ria

b
le

co
lo

r=
$

co
lo

r"

15.5
N

o
full

paths

D
o

notputfull
pathsin

yourscript,becauseif
the

path
is

w
rong,say

on
a

differentO
S

/platform
,you

have
to

changeallthe
pathsin

yourscript.Insteadaugm
entthe

PA
T

H
as

necessary.E
.g.if

yourscriptneedto
run

/u
sr/u

cb
/w

h
o

a
m

i
,then

put
the

follo
w

ing
in

yourscript.O
n

a
differentplatform

,you
only

have
to

augm
entthe

PA
T

H
differently.

P
A

T
H

=
/u

sr/u
cb

:$
P

A
T

H
...
...

w
h

o
a

m
i

...

15.6
S

im
ple

regularexpressionsubstitution

To
changeorsubstitutethe

textF
R

O
M

X
to

T
O

X
,usese

d
.Y

ou
can

specifyregularexpressionsfor
F

R
O

M
X

.A

se
d

-e
"s/F

R
O

M
X

/T
O

X
/"

#
su

b
st

first
o

ccu
rre

n
ce

se
d

-e
"s/F

R
O

M
X

/T
O

X
/g

"
#

su
b

st
a

ll
o

ccu
rre

n
ce

s
#

strip
o

ff
d

o
m

a
in

n
a

m
e

(re
m

o
ve

.in
2

0
p

a
g

e
s.co

m
)

e
ch

o
"sp

e
e

d
ste

r.in
2

0
p

a
g

e
s.co

m
"

|
se

d
-e

"s/[.].*$
//"

#
ke

e
p

d
o

m
a

in
n

a
m

e
(re

m
o

ve
sp

e
e

d
ste

r.)
e

ch
o

"sp
e

e
d

ste
r.in

2
0

p
a

g
e

s.co
m

"
|

se
d

-e
"s/

�

[ �

.]*[.]//"

15.7
F

loating
point

m
ath

and
basecalculations

U
se

d
c

,the
postfix

orR
P

N
calculator,or

b
c

w
hich

takeshum
anfam

iliarinfix
notation.I

stronglypreferd
c

.
In

the
follo

w
ing

exam
ples,I

storethe
resultsin

variablesrx
,rh

e
x

and
w

a
cko

.
In

d
c

,the
com

m
andsi

,o
,
k

m
eansetthe

inputbase,output
base,calculationprecision,respectively.In

d
c

,p
m

eansprintthe
top

ofthe
stack.

#
ca

lcu
la

te
(2

.7
1

8
+

1
.4

1
4

)
/

(3
.1

4
1

-
2

)
to

5
d

e
cim

a
l

p
la

ce
s

rx=
‘e

ch
o

5
k

2
.7

1
8

1
.4

1
4

+
3

.1
4

1
2

-
/

p
|

d
c‘

#
co

n
ve

rt
1

2
3

4
5

to
h

e
x

(b
a

se
1

6
)

rh
e

x=
‘e

ch
o

1
6

o
1

2
3

4
5

p
|

d
c‘

#
co

n
ve

rt
1

2
3

4
5

b
a

se
7

to
o

cta
l

(b
a

se
8

)
[A

ll
yo

u
r

b
a

se
a

re
b

e
lo

n
g

to
u

s]
w

a
cky=

‘e
ch

o
7

i
8

o
1

2
3

4
5

p
|

d
c‘

15.8
O

ne
liners

�

U
se

p
u

sh
d

and
p

o
p

d
to

changeand
restorethe

currentdirectory.

�

U
se

m
kd

ir
-p

to
createdirectories.

�

U
se

ca
se

to
do

glob
m

atching.
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