Intermediate UNIX

Homework 5
For the following, give an example command which demonstrates the concept (and works).  Give any other necessary commands necessary to "set up" the command (such as variable assignments, alias assignments) also.
The purpose of this homework is to get you familiar, competent, and comfortable with the various aspects of command line expansion.  It's one thing to 'understand' it; it's quite another to be competent in using it.

I care that you understand the syntax and know how to use it, not that you come up with sophisticated examples of 'actual use'.  Don't kill yourself trying to come up with complex 'real world' examples.
Give five examples of the following:

1.
Command substitution (old syntax).

echo This machine is known as `hostname`.

echo I am user `/usr/ucb/whoami`.

echo All the following files being with 'a': `ls a*`

find /etc -type f -exec egrep `hostname` {} \; -print

PS1="$LOGNAME@`hostname`: "
There are a host of other possibilities.
2.
Command substitution (new syntax).

echo This machine is known as $(hostname).

echo I am user $(/usr/ucb/whoami).

echo All the following files being with 'a': $(ls a*)

find /etc -type f -exec egrep $(hostname) {} \; -print

PS1="$LOGNAME@$(hostname): "

3.
Parameter expansion (old syntax).
echo Hello, my username is $LOGNAME.

echo The current command prompt is \"$PS1\".

text_files=$(ls *.txt); echo $text_files

find / -name $missing_file -print

PS1="$LOGNAME@$(hostname): "

4.
Parameter expansion (new syntax).

echo Hello, my username is ${LOGNAME}.

echo The current command prompt is \"${PS1}\".

text_files=$(ls *.txt); echo ${text_files}

find / -name ${missing_file} -print

PS1="${LOGNAME}@$(hostname): "

5.
Word splitting.

Word splitting is done on the results of command, arithmetic, and parameter substitution.  So any command line which contains one (or more) of these where the result of the substitution is multiple words is an example.

echo "The files are $filelist"

formula='4 + 9'; expr $formula

ls -lrt `find ~/code -type d -name "*code_dir" -print`

lp $(ls *.txt)
find $(find perl -type d -name "*.pl" -print) -exec egrep -s {} \; -print
6.
Pathname expansion (filename wildcards).

Anytime you're using a shell filename wildcard, or '~' (for someone's home directory, you're using pathname expansion.
ls *.txt

cd /u*/l*

ls *.c | xargs cat | wc -l

mv file1 file2 b*

rm -fr backup_19[0-9][0-9]
7.
Quote removal.

Quote removal is done on any type of quoting that was *originally* present on the command line. 

 That is, if parameter expansion on $foo results in the string "Hello there" (including the quotes) the quotes on the expanded string will NOT be removed.  Quotes introduced as the result of a command or arithmetic substitution likewise are NOT removed.  Basically, if the quote wasn't on the original command line, it won't be removed.  If they were, they will be.
Remember, single quotes, double quotes, command substituion, and escaping a shell metacharacter are all forms of quoting.

echo "Hello there"

echo The result of expanding \$foo is $foo.

PS1=`pwd`

PS1='This is Joe'\''s home dir.'

pr -h "This is homework #3" | lpr

echo These are the files: $(ls /etc/*host*)

8.
Variable assignment, a simple command, and I/O redirection on the same command line.
Remember any simple command can be preceded by any number of  variable assignments, and (almost) any command can have its I/O redirected.
HOME_DIR=/home/test_user init_user_home_dir_script >>user_init_log
COUNT=4 SIZE=32 my_perl_script.pl >output

PATH= ENV= HOME=/tmp ksh -x myscript >myscript.out

SYSV3=T echo "Enter the value of foo: \c" >transcript

VAR="foo" echo $VAR >log #Note echo displays old 'VAR'
For the following, give an example command line which uses
9.
Command substitution and parameter expansion.

filelist=$(ls $HOME)

10.
Parameter expansion and word splitting.

echo $filelist
If 'filelist' contains more than one filename, word splitting will occur.

11.
Command substitution and quote removal.

filelist=$(ls $HOME)

Remember command substitution is considered a type of quoting.
12.
Parameter expansion and quote removal.

myscript "This is arg 1"  $HOME
13.
Command substitution, parameter expansion, word splitting, and quote removal.

echo rm $(find ${TOP_DIR} -type f -name core -print)
If the find finds more than one file matching the criteria, word splitting will occur.  Again, command substitution is considered a form of quoting.

14 
Parameter expansion with a default value.
echo COUNT starts at ${COUNT:=0}.

15.
Parameter expansion which causes an immediate error if the parameter is unset.

# Error out if START_VAL is unset.
: ${START_VAL:?"Error: START_VAL must be set.}

16.
Substitution and quote removal which leaves a null value in the expanded command line which is not removed by the quote removal process.
myscript "$VAR_WHICH_IS_NOT_SET"
17.
Substitution and quote removal which leaves a null value in the expanded command line which is removed by the quote removal process.
myscript $VAR_WHICH_IS_NOT_SET
Give command(s) which do the following:

18.
Create an parameter array called "costs", ten elements in size, and give it the values $10, $20, et cetera.  The $ is part of the value.

costs[0]=\$10

costs[1]=\$20

costs[2]=\$30

...

costs[9]=\$100
OR
set -A costs \$10 \$20 \$30 \$40 \$50 \$60 \$70 \$80 \$90 \$100

One student did this:

set -A costs "$"10 "$"20 ...

This works - but is risky.  Remember, in double quotes the "$" is still a metacharacter.  In this case the shell looks for the name of the variable following the $, and finds none, so just arbitrarily decides to treat the $ as an ordinary character.  Depending on what the shell will do in such an odd case is always a risky thing to do - that might break in the next release.
19.
Lists all the elements in the array on stdout, as follows:

Costs[1] = <value of the first element in 'costs'>

Costs[2] = <value of the second element in 'costs'>

...
The angle brackets are required in the output.

Here's the obvious way:
echo "costs[0] = <${costs[0]}>"

...

OR

echo costs\[0\] = \<${costs[0]}\>
...

Other variations are possible.

If you'd read ahead, you'd know of an easier way:

for index in 1 2 3 4 5 6 7 8 9 

do

echo "costs[${index}] = <${costs[${index}]}>"
done

Note the following line would work exactly the same in the above loop:

echo "costs[${index}] = <${costs[index]}>"

This is because what's inside the brackets in an array reference is by definition an "arithmetic context".  That means, basically, that what's in there is interpreted as a number.  Specifically, if an identifier is in there, the value of the variable the identifier refers to is used.  In the first case parameter expansion converts index to its value; in the second arithmetic expansion converts the identifier to its value.  A special situation.
You should also realize you can do it this way:

index=0

while [ $index -lt 10 ]

do

echo "costs[$index] = <${costs[$index]}>"

done

Other variations are possible.
20.
Lists all the elements in the array on stdout, as follows:

<val1> <val2> ...

for all the values in costs.  The angle brackets are NOT part of the output - just the values.

echo ${costs[@]}

