
LING 408/508: Programming for 
Linguists

Lecture 6



Today's Topics

• Shell arithmetic
• bc command
• 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

1. cat file1 (print contents of file1)
2. cat file1 > file2 (‘>’ = redirect output to file2)
3. cat file2 | more (‘|’ = pipe output to command more)
4. more file1 – easier (stops at end of screen, hit space to show more)
5. less file1 – easier (allows page by page display)
6. cat > file1 (create file1 with input from terminal until Control-D EOF)
7. cat (input from terminal goes to terminal)
8. cat >> file1 (append input from terminal to file file1)
9. cat file1 > file2 (file copy)
10. cp file1 file2 – easier (cp = copy)
11. cat file1 file2 file3 (prints all 3 files)
12. cat file1 file2 file3 > file4 (prints all 3 files to file4)
13. cat file1 file2 file3 | sort > file4 (3 files sorted alphabetically to file4)
14. cat – file5 > file6 (‘-’ = input from terminal)
15. cat file7 - > file8

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


Shell Arithmetic

• at the shell prompt:
• expr 1 + 3 (Need spaces cf. expr 1+3)
• expr 2 '*' 2 (cf. expr 2 * 2)
• echo `expr 1 + 3`
• i=2 (NO SPACES! cf. i = 2)
• expr $i + 1

• let x=1+3 (cf. let x=1 + 3)
• echo $x
• let i=$i+1 (also ok let i=i+1)
• echo $i

• ((x = 1+ 3)) (spaces not significant)
• echo $x
• echo $((1+3))
• ((i=i+1)) (also ok let i=$i+1)



Shell Arithmetic: use command bc instead
man bc command brings up this page
• bc runs interactively
• bc –l loads the math library first



command bc
• Examples:

• we know tan(π/4) = 1, so tan-1(1) = π/4 (π/4 in radians = 45°)
• function a(radians) computes arctan when bc -l is used



command bc
• Examples:

• we know tan(π/4) = 1, so tan-1(1) = π/4 (π/4 in radians = 45°)
• function a(radians) computes arctan when bc -l is used

• In man bc:
• the following will assign the value of "pi" to the shell variable pi.
• pi=$(echo "scale=10; 4*a(1)" | bc -l)



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

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

pi=`echo "scale=10; 4*a(1)" | bc -l`

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

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

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

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


command bc

• pi is a bash shell variable here

• spacebar to get out of more



command bc
• scale



command bc
• scale



command bc

• obase=2 (binary)
• obase=16 (hexadecimal)

0..9,A..F



test

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

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


Comparison operators

• Format:
if [ $x OP $y ]; then
…
(else/elif…)
fi
• spacing is crucial
• [ …. ] is known as test 
• OP: 

• -eq equals
• -ne not equals
• -gt greater than
• -ge greater than or equals
• -lt less than
• -le less than or equals
… and more

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

• Shell variable:
• $? (exit status from previous command)
• value 0 (success; true)

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


Comparison operators

• spacing is crucial
• also semicolons 

terminating commands 
on the same line



Positional Parameters

• In a shell script, these variables have 
values:
• $1: first parameter
• $2: 2nd parameter and so on…
• $#: # of parameters

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

echo "1st parameter: $1"
fi

• Output:
• sh test.sh
Number of parameters: 0
• sh test.sh 45
Number of parameters: 1
1st parameter: 45
• sh test.sh 45 56
Number of parameters: 2



Running shell scripts

• Supply program filename as a 
parameter to sh/bash:

• sh is dash, not bash anymore

• sh test.sh
• bash test.sh

• source test.sh
• . test.sh
• (. = source)

• Run the program in the current directory:
(./ needed if current directory is not in PATH)

• ./test.sh
-bash: ./test.sh: Permission denied

• ls -l test.sh
-rw-r--r-- 1 sandiway staff  98 Sep  4 09:14 test.sh

• chmod u+x test.sh
• ls -l test.sh
-rwxr--r-- 1 sandiway staff  98 Sep  4 09:14 test.sh

• ./test.sh
Number of parameters: 0



Running shell scripts

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

• 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

• 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:

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


