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The GNU Copyleft statement

http://www.gnu.org/
opyleft/
opyleft.en.html

http://www.gnu.org/
opyleft/
opyleft.en.html

This information is free; you 
an redistribute it

and/or modify it under the terms of the GNU

General Publi
 Li
ense as published by the Free

Software Foundation; either version 2 of the

Li
ense, or (at your option) any later version.

This work is distributed in the hope that it will be

useful, but WITHOUT ANY WARRANTY;

without even the implied warranty of

MERCHANTABILITY or FITNESS FOR A

PARTICULAR PURPOSE. See the GNU

General Publi
 Li
ense for more details.

You should have re
eived a 
opy of the GNU

General Publi
 Li
ense along with this work; if

not, write to the Free Software Foundation,

In
., 51 Franklin Street, Fifth Floor, Boston,

MA 02110-1301, USA.
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GNU Borne-Again Shell (BASH)

Programming with the BASH shell

Programming with the BASH shell

Original UNIX shell interpreter (sh) written by Dr.

Stephen R. Bourne

Bourne spent nine years at Bell Labs

Worked with the Seventh Edition Unix team.

Ph.D. in mathemati
s from Trinity College,

Cambridge

The Bourne shell (sh) is the foundation for the standard


ommand line interfa
es to UNIX.
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GNU Bourne-Again Shell (BASH)

What is a shell?

What is a shell?

A UNIX shell is both a:


ommand interpreter

programming language

Allows GNU utilities to be 
ombined to 
reate

fun
tionality

Files 
onsisting of 
ommands 
an be
ome


ommands themselves.

Allows automation of tasks.
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GNU Bourne-Again Shell (BASH)

Programming with the BASH shell

Programming with the BASH shell

Comments start with a # Oglethorpe 
hara
ter

# This would be a 
omment in BASH

S
ripts often begin with the symbol #!

Followed by the path to the s
ript interpreter:

#!/bin/bash

#!/usr/bin/perl

Determines in whi
h shell the s
ript is exe
uted.
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e
ho: Writing output from a BASH s
ript.

e
ho: Writing output from a BASH s
ript.

Use e
ho to write output to the terminal

e
ho �This is a sample output line.�

e
ho takes some arguments, like -n whi
h suppresses

printing 
arriage return.

e
ho -n �This text �

e
ho � 
an be 
ontinued by the next string.�

printf 
an also be used to write output to stdout.
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GNU Bourne-Again Shell (BASH)

Sample S
ript

Sample S
ript

#!/bin/bash

e
ho "This program 
omputes the 
ost to 
ut a lawn."

e
ho "Please enter the re
tangular lawn LENGTH and

WIDTH in feet: "

read LENGTH WIDTH

e
ho -n "The total area for a lawn $LENGTH feet in length

by $WIDTH feet wide is $(($LENGTH * $WIDTH))"

e
ho " square feet."

e
ho

e
ho "How mu
h do you wish to 
harge your 
ustomer in

dollars/square foot?" read COSTPERFOOT

e
ho "At that rate, the 
ustomer should be 
harged: \$

$(($LENGTH * $WIDTH * $COSTPERFOOT)) "

e
ho "Thank you for using our lawn maintenan
e 
ost pri
e

estimator."
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GNU Bourne-Again Shell (BASH)

Sample Program Output example

Sample Program Output example

This program 
omputes the 
ost to 
ut a lawn.

Please enter the re
tangular lawn LENGTH and WIDTH

in feet:

10 15

The total area for a lawn 10 feet in length by 15 feet

wide is 150 square feet.

How mu
h do you wish to 
harge your 
ustomer in

dollars/square foot?

2

At that rate, the 
ustomer should be 
harged: $ 300

Thank you for using our lawn maintenan
e 
ost pri
e

estimator.
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Sample Program Output example

Sample Program Output example

Arithmeti
 
an be 
omputed by more than one method

Arithmeti
 Expansion

Use an expression of the form $(( expr ))

where expr is the arithmeti
 expression to be

evaluated

$(( 5 * 8 + 4 )) would evaluate to 44.

At a bash shell type e
ho $(( 5 * 8 + 4 ))
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BASH shell: Loop Constru
ts

BASH shell: Loop Constru
ts

3 types of loops in Bash

until

until test-
ommands; do 
onsequent-
ommands;

done

exe
ute loop until test-
ommands are false.

while

while test-
ommands; do 
onsequent-
ommands;

done

exe
ute loop until test-
ommands are false

for

for name [ [in [words ...℄ ℄ ; ℄ do 
ommands; done

for ea
h member in the list, exe
ute the


ommands
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Conditional Statement

Conditional Statement

Conditional Contru
ts (if statement)

The if statement

if test-
ommands; then


onsequent-
ommands;

[elif more-test-
ommands; then more-
onsequents;℄

[else alternate-
onsequents;℄

�

The 
ase statement


ase word in [ [(℄ pattern [| pattern℄. . . )


ommand-list ;;℄... esa
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BASH shell Loop Example: 
ompute fa
torial

BASH shell Loop Example: 
ompute fa
torial

e
ho "This program 
omputes the fa
torial of a number entered whi
h is <=

10"

e
ho "Please enter the number:"

read fa
t

if [ $fa
t -gt 10 ℄ || [ $fa
t -le 0 ℄

then

e
ho "The number must be greater than 0 and less than or equal to 10."

e
ho "Exiting program. Restart program to try again."

exit

�

e
ho "The fa
torial of $fa
t is:"

fa
torial=1


ounter=0

while [ $
ounter -lt $fa
t ℄; do

let 
ounter=
ounter+1

let fa
torial=$(($fa
torial * $
ounter))

done

e
ho $fa
torial
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Programming with the BASH shell

Programming with the BASH shell

Example Code run that works:

This program 
omputes the fa
torial of a number entered whi
h is <= 10

Please enter the number:

8

The fa
torial of 8 is:

40320

Example Code run that fails:

This program 
omputes the fa
torial of a number entered whi
h is <= 10

Please enter the number:

13

The number must be greater than 0 and less than or equal to 10.

Exiting program. Restart program to try again.
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BASH shell: String 
omparison

BASH shell: String 
omparison

Table of String Comparison Operators

expression resulting value

string True if the length of string is

non-zero.

string1 == string2 True if the strings are equal.

string1 = string2 True if the strings are equal.

string1 != string2 True if the strings are not

equal.

string1 < string2 True if string1 sorts before

string2

string1 > string2 True if string1 sorts after

string2
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BASH shell: Number/value 
omparison

BASH shell: Number/value 
omparison

Table of Value 
omparison operators

expression resulting value

arg1 -eq arg2 True if arg1 equals arg2

arg1 -ne arg2 True if arg1 does not equal

arg2

arg1 -lt arg2 True if arg1 less than arg2

arg1 -le arg2 True if arg1 less than or equal

to arg2

arg1 -gt arg2 True if arg1 greater than arg2

arg1 -ge arg2 True if arg1 greater than or

equal to arg2
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BASH shell logi
: AND operator &&

BASH shell logi
: AND operator &&

The AND Operator

expr1 expr2 expr1 && expr2

True True True

True False False

False True False

False False False
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BASH shell logi
: OR operator ||

BASH shell logi
: OR operator ||

The OR Operator

expr1 expr2 expr1 || expr2

True True True

True False True

False True True

False False False
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