LING 408/508: Programming for
Linguists

Lecture 6



Today's Topics

* Shell arithmetic

* bc command

e comparison in the shell

 positional parameters for shell scripts

* making shell scripts directly executable (chmod)

* Homework 3
* due next Monday midnight



Last Time: cat command

* See http://www.linfo.org/cat.html

OO NOUTEWNRE

cat filel
cat filel > file2
cat file2 | more

more filel — easier
less filel — easier
cat > filel

cat

cat >> filel

cat filel > file2

cp filel file2 — easier

cat filel file2 file3

cat filel file2 file3 > file4

cat filel file2 file3 | sort > file4
cat — file5 > file6

cat file7 - > file8

(print contents of filel)

(> = redirect output to file2)

(‘l’ = pipe output to command more)

(stops at end of screen, hit space to show more)
(allows page by page display)

(create filel with input from terminal until Control-D EOF)
(input from terminal goes to terminal)
(append input from terminal to file filel)

(file copy)

(cp = copy)

(prints all 3 files)

(prints all 3 files to file4)

(3 files sorted alphabetically to file4)

(““" = input from terminal)


http://www.linfo.org/cat.html

Shell Arithmetic

* at the shell prompt:

exprl+3

expr2 '*'2
echo ‘exprl1+3
i=2

expr Si+1

let x=1+3
echo Sx
let i=Si+1
echo Si

(x=1+3)
echo Sx
echo $((1+3))

((i=i+1))

(Need spaces cf. expr 1+3)
(cf. expr 2 * 2)
(NO SPACES! cf. i = 2)

(cf. let x=1 + 3)

(also ok )

(spaces not significant)

(also ok )



Shell Arithmetic: use command bcC instead

man bc command brings up this page

* bC runsinteractively
bc - An arbitrary precision calculator language e bc =1 loads the math Iibrary first

SYNTAX

bc [ -hlwsqv ] [long-options] [ file ... ]

VERSION
This man page documents GNU bc version 1.06.

DESCRIPTION
bc is a language that supports arbitrary precision numbers with inter-

active execution of statements. There are some similarities in the
syntax to the C programming language. A standard math library is
available by command line option. If requested, the math 1library is




command bC

e Examples:
* we know tan(rt/4) = 1, so tan'}(1) = /4 (/4 in radians = 45°)
e function a(radians) computes arctan when bc -1 is used

Machine$ bc -1

bc 1.06

Copyright 1991-1994, 1997, 1998, 2000 Free Software Foundation, Inc.
This is free software with ABSOLUTELY NO WARRANTY.

For details type “warranty'.

a(1)
.78539816339744830961
a(l)x4
3.14159265358979323844
ADMachine$ J




command bC

e Examples:
* we know tan(rt/4) = 1, so tan'}(1) = /4 (/4 in radians = 45°)
e function a(radians) computes arctan when bc -1 is used

* |n man bc:

* the following will assign the value of "pi" to the shell variable pi.
. pi=$(echo "scale=10; 4xa(1)" | bc -1)



command bC

https://www.gnu.org/software/bash/manual/html node/Command-Substitution.html#Command-Substitution

3.5.4 Command Substitution

Command substitution allows the output of a command to replace the command itself.

enclosed as follows:

$(command) pi=$(echo "scale=10; 4xa(1)" | bc -1)

Machine$ pi=$(echo "scale=10; 4*a(l1l)" | bc -1)
Machine$ echo $pi

or

3.1415926532
* command® Machine$ I

pi="echo "scale=10; 4xa(l1l)" | bc -U


https://www.gnu.org/software/bash/manual/html_node/Command-Substitution.html

command bC

* https://www.gnu.org/software/bash/manual/html node/Bash-Builtins.html#index-echo

echo
echo [-neE] [arg ..]

Output the args, separated by spaces, terminated with a newline.

pi=$(echo "scale=10; 4xa(1)" | bc -1)

N

send string as a file of
one line as input to bc

\ 4



https://www.gnu.org/software/bash/manual/html_node/Bash-Builtins.html

command bC

[Machine$ pi=%$(echo "scale=10; 4xa(l1)" | bc -1)

IMachine$ echo $pi
3.1415926532

* piis a bash shell variable here

Machine$ echo "scale=10; 4%a(1)" | bc -1 > pi.txt
Machine$ more pi.txt

3.1415926532

pi.txt (END)

e spacebar to get outof more




command bC

e scale

There are four special variables, [T¥Il), ibase, obase, and last. [Tl
defines how some operations use digits after the decimal point. The
default value of [TIRi is ©. ibase and obase define the conversion base

for input and output numbers. The default for both input and output is
base 10. 1last (an extension) is a variable that has the value of the
last printed number. These will be discussed in further detail where




command bC

e scale

[ADMachine$ bc -1

bc 1.06

Copyright 1991-1994, 1997, 1998, 2000 Free Software Foundation, Inc.
This is free software with ABSOLUTELY NO WARRANTY.

For details type ‘warranty'.

[scale = 100
[a(1)x4

3.141592653589793238462643383279502884197169399375105820974944592307\
8164062862089986280348253421170676

[scale = 1000
[a(1) x4

3.141592653589793238462643383279502884197169399375105820974944592307\
81640628620899862803482534211706798214808651328230664709384460955058\
22317253594081284811174502841027019385211055596446229489549303819644\
28810975665933446128475648233786783165271201909145648566923460348610\
45432664821339360726024914127372458700660631558817488152092096282925\
40917153643678925903600113305305488204665213841469519415116094330572\
70365759591953092186117381932611793105118548074462379962749567351885\
75272489122793818301194912983367336244065664308602139494639522473719\
07021798609437027705392171762931767523846748184676694051320005681271\
45263560827785771342757789609173637178721468440901224953430146549585\
37105079227968925892354201995611212902196086403441815981362977477130\
99605187072113499999983729780499510597317328160963185950244594553469\
08302642522308253344685035261931188171010003137838752886587533208381\
42061717766914730359825349042875546873115956286388235378759375195778\
18577805321712268066130019278766111959092164201988




command bC

bc 1.06 .

Copyright 1991-1994, 1997, 1998, 2000 Free Software Foundation, Inc. [ obase=2 (binary)
This is free software with ABSOLUTELY NO WARRANTY. e obase=16 (hexadecimal)
For details type “warranty'.

obase=2 0..9,A..F

7

111

254

11111110

obase=16




test

* https://www.gnu.org/software/bash/manual/html node/Bourne-Shell-
Builtins.html#index-test

test expr

Evaluate a conditional expression expr and return a status of O (true) or 1 (false). Each operator and operand must be a separate
argument. Expressions are composed of the primaries described below in Bash Conditional Expressions. test does not accept

any options, nor does it accept and ignore an argument of — as signifying the end of options.

! expr

True if expr is false.

( expr )

Returns the value of expr. This may be used to override the normal precedence of operators.

exprl -a expr2

True if both exprl and expr2 are true.

exprl -o expr2

True if either exprl or expr2 is true.



https://www.gnu.org/software/bash/manual/html_node/Bourne-Shell-Builtins.html

Comparison operators

e Shell variable:

* Format: . €9 : .
if [ $x OP $y 1; then $: (ex:tstaltus from previous command)
e value 0O (success; true)

(e.ISE/ellf...) ‘Machine$ test 4 -1t 5; echo $?
fi 0
* spacing is crucial [Machine$ test 4 -gt 5; echo $?
e [...]is known as test 1
" OP: Machine$ i=2
. achine$ i=
. —?\2 izgilsua/s Machine$ x=4
9 Machine$ test $x -gt $i -a $i -1t $x; echo $?
 -gt greater than 0
* -8e  greaterthan orequals Machine$ test $x -gt $i -a $i -gt $x; echo $?
e -t less than 1
* -le less than or equals

... and more

https://www.gnu.org/software/bash/manual/htm| node/Bash-Conditional-Expressions.html#Bash-
Conditional-Expressions



https://www.gnu.org/software/bash/manual/html_node/Bash-Conditional-Expressions.html

Comparison operators

‘Machine$ if [ 3 -1t 4 ]; then echo "Yes"; fi o spacing is crucial
Yes

'Machine$ if [3 -1t 4]; then echo "Yes"; fi * also semicolons
—bash: [3: command not found terminating commands

Machine$ if [ 3 -1t 4 ]; then echo "Yes" fi

> on the same line
-bash: syntax error near unexpected token °

Machine$ [




Positional Parameters

* |n a shell script, these variables have
values:

* S1:first parameter

e $2:2"9 parameter and so on...
o S#: # of parameters

* Program:
#!/bin/bash
echo "Number of parameters: $#"
if [ $# -eq 1 ]; then
echo "1st parameter: $1"
fi

* Qutput:
« sh test.sh

« sh test.sh 45
Number of parameters: 1

1st parameter: 45
« sh test.sh 45 56
Number of parameters: 2



Running shell scripts

* Run the program in the current directory:

* Supply program filename as a (./ needed if current directory is not in PATH)
parameter to sh/bash: - ./test.sh

. Sh i daSh not bash anymore -bash: ./test.sh: Permission denied

e s -1 test.sh
sh test.sh -rw-r--r-- 1 sandiway staff 98 Sep 4 09:14 test.sh

bash test.sh

- chmod u+x test.sh
« 1s -1 test.sh
source test.sh -rwxr--r-- 1 sandiway staff 98 Sep 4 09:14 test.sh

test.sh
* (. =source)

« ./test.sh
Number of parameters: O



Running shell scripts

Chmod 644
Owner Rights (u) Group Rights (g) Others Rights (o)
Read (4) 1 1
Write (2) 1 O 0 O
Execute (1) O O O O O

Recall everything is binary:
e 110=6,100=4
* 644 =110100100 (3 groups of binary)



Homework 3

e submit one PDF file covering all questions
* Subject: 408/508 Homework 3 YOUR NAME

* Question 1
* use bc to compute the value of the math constant e to 50 decimal places
https://en.wikipedia.org/wiki/E_(mathematical constant)
submit screenshot
e compare your answer to that shown
BONUS CREDIT: what's weird about the result?



https://en.wikipedia.org/wiki/E_(mathematical_constant)

Homework 3

* Question 2:

write a bash shell script that takes two command line parameters (two
numbers), calls bc to print out the result of adding, subtracting, multiplying

and dividing the two numbers. It should print an error instead if you don't
submit two numbers.

Submit program code and screenshot

Example:
[1ing508-20% bash hw2g2.sh 2 3

[1ing508-20% bash hw2q2.sh 2
Error: must contain two arguments!

1ing508-20% J

Notice last result above? Change your program to allow floating point results



