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1. Unix Utilities [9 marks]
(a) [2 marks] What command lists the contents of the file named “webpage” with the first 15 lines skipped?

more +16 webpage OR tail +16 webpage

[-1 mark for “+15” instead of “+16” in the answer] 

(b) [2 marks] Write a command to rename the file “comp000” to “comp111”
mv comp000 comp111
(c) [2 marks] What is wrong with the following command? 

$ uniq < ufile1 | sort < sfile1

sort has two inputs (from pipe and sfile1)
(d) [3 marks] Write a command to find the lines in the file “fileb” which contain the pattern “texture”, then sort the result, and write the result to a file named “filec”
grep “texture” fileb | sort > filec
Marking scheme:

grep “texture” fileb (1.5 marks)

  | sort (1 mark)

> filec (0.5 marks)
2. Unix File System [10 marks]
Assume that the following commands are executed:
$ whoami 
cschung 
$ ls -l 
-rw-r--r-- 1 horner cs 154 Feb 4 16:38 letter1 
-rw-r--r-- 1 horner cs  64 Feb 4 15:00 names 
dr-xr-xr-x 2 horner cs 512 Feb 8 18:01 secret/ 
$ ls -l secret 
-rw-r--r-- 1 horner cs 154 Feb 9 17:32 letter1 
$ cp names secret/letter1 
(a) [2 marks] What happens when these commands are executed?  
cp: cannot create regular file 'secret/letter1': Permission denied
(b) [1 mark] Explain what causes any error/warning messages.
Because the user cschung does not have write permission on the file 'secret/letter1'
Assume that the following commands are executed:

$ whoami

cschung

$ ls -l

total 4

-rw-r--r--  1 cschung cs 29 Oct 11 12:01 letter1

-rw-r--r--  1 cschung cs  0 Oct 11 12:37 names

d---------  2 cschung cs 20 Oct 11 12:38 secret

$ ls secret/

ls: secret/: Permission denied

$ chmod u+rw secret/

$ ls secret/
(c) [2 marks] What happens when these commands are executed?  
ls: secret/letter1: Permission denied 

(d) [1 mark] Explain what causes any error/warning messages.
Because the user cschung does not have execute permission on the directory 'secret'
Assume that the following commands are executed:

$ whoami

horner
$ ls -l letter1

-rw-r--r--  1 cschung cs 29 Oct 11 12:01 letter1

$ cat letter1

#!/bin/sh

echo "Hello World"

$ chmod 700 letter1

(c) [2 marks] What happens when these commands are executed?  
There is an error message after chmod because horner is not the owner of the file letter1.
(d) [2 mark] Explain what causes any error/warning messages.
Because the user horner is not the owner of the file letter1, and only the owner can change the permission. 
3. Links [8 marks]
(a) [4 marks] What are the contents of a1, a2, a3, a4 after the following commands?

$ date > a1

$ pwd > a2
$ ln –s a1 a4

$ who >> a2

$ ln a2 a3

$ pwd >> a3

$ who > a1
Sun SOLARIS:

a1: who
a2: pwd who pwd
a3: pwd who pwd
a4: who
 [ 4 marks total, +0.5 mark for each correct word, but -0.5 for each added mistake ]
OR:
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who > a1 results in: a1: File exists, so:

a1: date
a2: pwd who pwd
a3: pwd who pwd

a4: date

(b) [2 marks] When the following commands are executed: 
$ date > f1

$ who > f2

$ ln –s f1 s1

$ ln f2 s2

$ rm f1

$ rm f2

       (i) what does "cat s1" give?
        It shows "cat: cannot open s1" (give full mark if the answer 

          contains the meaning “cannot open s1”) 

       (ii) what does "cat s2" give?
        who
(c) [2 marks] Briefly tell 2 differences between soft links and hard links.

A soft link is a pointer to the linked filename, a hard link is a pointer to inode. 

You can create a soft link to a directory but you cannot create a hard link to a directory.

[ 2 marks in total; 1 mark each]

4. Shell [8 marks]
a) [3 marks] Use one command to list all the lines in the file text with the character “*”.
grep \* text (OR grep “*“ text)
b) [2 marks] What is the working directory after executing the following commands?
$ cd ~

$ pwd

/homes/cschung

$ cd /usr/bin; ((cd /usr; cd local/bin); \

    (cd ..; (cd ../etc)));  cd;

/homes/cschung

c) [3 marks] A shell program “hello” is used to display the content of a text file, please fill in the blanks. (Please indicate a space using a ∆)
$ cat text

apple

banana

orange

$ hello text

apple

banana

orange

$ cat hello
#!/bin/sh
device=`_________________`
cp_______________________________
Answer:

device=`tty`

# 1 mark
cp∆$1∆$device

# 2 marks
5. Shell programming [10 marks]
a) [3 marks] Describe the meaning of the shell script below. 

#!/bin/sh


users=`who | wc -l`

echo "$users";
It counts and prints the number of users logged on the machine.
b) [7 marks] The following shell program should calculate the factorial of n. (Assume n>=1.) Fill in the blanks.


#!/bin/sh



echo "Enter n: "


__________________________ 


output=1



i=1

 

while [ __________________________ ]



do




output=_____________________________



i=__________________________________


________________


echo "The factorial of $n is $output"

Answer:



#!/bin/sh



echo "Enter n: "


read n                               (1 mark)


output=1



i=1

 

while [ $i -le $n ]                  (2 marks)


do




output=`expr $output \* $i`     (2 marks)



i=`expr $i + 1`                 (1 mark)


done                                 (1 mark)


echo "The factorial of $n is $output"

6. More Shell programming Unix Utilities [13 marks]
a) [5 marks] The following shell program should calculate the sum of all arguments, and produce the following output:
$ calculate 1 2 3

The sum of 3 numbers is 6

$ calculate 1 2 3 4 5 6 7 8 9 10

The sum of 10 numbers is 55
Please finish the shell program, but without defining any new variables. Indicate a space using a ∆.

#!/bin/sh

sum=0;

echo -n "The sum of $# numbers is "

while [ $1 ]

do

        sum=`expr $sum + $1`

        shift

done

echo "$sum"

Marking Scheme:
while-do loop => 1 mark

echo statement => 1 mark each (2 marks)

expr statement => 1 mark

shift statement => 1 mark
b) [8 marks] The program stored in /homes/horner/listfile will do a recursive listing of all files and directories, and produces the following output:
$ /homes/horner/listfile /homes/cschung/111

/homes/cschung/111/aafile1
/homes/cschung/111/admin
/homes/cschung/111/admin/green
/homes/cschung/111/admin/red
/homes/cschung/111/admin/special
/homes/cschung/111/admin/special/bottomlist
/homes/cschung/111/admin/special/toplist
/homes/cschung/111/basic

/homes/cschung/111/basic/file1
/homes/cschung/111/basic/file2
/homes/cschung/111/file234
/homes/cschung/111/network

/homes/cschung/111/network/names
/homes/cschung/111/network/numbers
Please complete the blanks in the following shell program below. Indicate a space using a ∆. You can assume that listfile is in /homes/horner.
#!/bin/sh
_________________________

for f in *

do

        _________________________
        if [__________________ ]

        then

        

___________________________________
        fi

done

Answer:

#!/bin/sh
cd $1



#(1 mark)
for f in *

do

        echo “$1/$f”
#(3 marks)
        if [ -d $f ]
#(1 mark)
        then

        

/homes/horner/listfile $1/$f
#(3 marks)
        fi

done

7. Intro to Perl [9 marks]
In the following Perl program “ODD or EVEN”:
The Computer will throw a dice, and the user has to guess if the result is an odd or even number. 

In the beginning of the game, the player has $1000. For each round, player is asked how much money he wants to bet on that round. 
If the player wins the round, his current money = current money + bet money , else the current money = current money - bet money.

The program stops when user’s money is less than or equal to $0.
Please fill in the blanks.

#!/usr/local/bin/perl5 -w

_______________________
$money = 1000;

$guess = "";

$bet = 0;

while (__________________________){

$dice = int(rand(6)) + 1;


if (_____________________________){



$result = "e";


}


else{



$result = "o";


}


print "\nWhat would you guess ? ODD(o) or EVEN(e) \n";


____________________________

print "How much would you bet ? \n";


____________________________

if (____________________________){



print "You Win!\n";



$money = ______________________ ;


}


else {



print "You Lose!\n";



$money = ______________________ ;


}


print "You now have money _____________________";

}

Answer:

srand;

while ($money > 0){


if ($dice %2 == 0){


chomp($guess = <STDIN>);


chomp($bet = <STDIN>);


if ($guess eq $result){



$money = $money + $bet ;



$money = $money - $bet ;


print "You now have money \$$money ";
8. Perl Basics [12 marks]
(a) [9 marks] A Perl program called “string” produces the following output:
$ string

Please insert 2 numbers, input both 0 to quit

First number: 2

Second number: 3

The 3 to the power 2is 9

The 3 concatenated with 2is 32

Please insert 2 numbers, input both 0 to quit

First number: 1

Second number: 1

The 1 to the power 1is 1

The 1 concatenated with 1is 11

Please insert 2 numbers, input both 0 to quit

First number: 0

Second number: 0

$
The following is the source code of the Perl program. But there are some errors in the program. Please identify which line those errors occur and correct them with exactly ONE line of code. Make the program’s output match the output above EXACTLY. 
     1  #/usr/local/bin/perl5 -w

     2  $i=0;

     3  $ii=0;

     4  while(true)

     5  {

     6          print "Please insert 2 numbers, input both 0 to quit\n";

     7          print "First number: ";

     8          i = <STDIN>;

     9          print "Second number: ";

    10          $ii = <STDIN>;

    11          if ($i eq 0 && $ii eq 0)

    12          {

    13                  last

    14          }

    15          $power = $ii ^ $i;

    16          $concat = $ii + $i;

    17          print "The $ii to the power $iis $power\n";

    18              print "The $ii concatenated with $iis $concat\n";

    19  }
	Line No.
	Correction

	1
	#!/usr/local/bin/perl5 –w

	4
	while(1)

	8
	chomp($i = <STDIN>);

	10
	chomp($ii = <STDIN>);

	11
	if ($i == 0 && $ii == 0)

	15
	$power = $ii ** $i;

	16
	$concat = $ii . $i;

	17
	print "The $ii to the power ${i}is $power\n";

	18
	print "The $ii concatenated with ${i}is $concat\n";


(b) [3 marks] Design a Perl program which gives the following output,

$ input

Please input a character : \

Your input is \

$ input

Please input a character : $

Your input is $

$ input

Please input a character : a

You input another character
#!/usr/local/bin/perl5 -w
print "Please input a character : ";

chomp($in = <STDIN>);

if ($in eq "\\")

{

        print "Your input is \\\n";

}

elsif ($in eq "\$")

{

        print "Your input is \$\n";

}

else

{

        print "You input another character\n";

}
9. Perl Arrays and Lists  [11 marks]
(a) [3 marks] What is the value of $n after the following Perl statements are executed?


#!/usr/local/bin/perl5 -w

$n = 4;

@a = (1,0,2,3);
@b = (4,5,6,7);

foreach $i (@a){

  $n += $i;

$n -= $b[$i]; 

}

-12
(b) [3 marks] What is contained in @c after the following Perl statements are executed?

#!/usr/local/bin/perl5 -w       

@c = (2,3,4);

$newc = 11;

push(@c,$newc);

$oldc = pop(@c);

push(@c,7,8,9);

@c = reverse(@c);
9 8 7 4 3 2
(c) [3 marks] What is contained in @d after the following Perl statements are executed?

#!/usr/local/bin/perl5 -w

@d = (2,3,4);

$newd = 9; 

unshift(@d,$newd);

unshift(@d,4,5,6);

$oldd = shift(@d);

@d = sort(@d);
2 3 4 5 6 9
(d) [2 marks] What is printed output after the following Perl statements are executed?

#!/usr/local/bin/perl5 -w

@e = (1,2,3,4);

$outpute1 = @e;

($outpute2) = @e;

print "$outpute1 $outpute2\n"
4     1
10. Perl Control Flow [10 marks]
Design a Perl program to identify if the arguments are reversible (i.e., the arguments have the same value when their order is reversed). The following is the program output. You may assume the program only accepts numeric input.
$ reverse 1 2 3 4

The arguments are not reversible
$ reverse 1 2 2 1

The arguments are reversible
$ reverse 1 2 3 2 1

The arguments are reversible
$ reverse 1 2 3 4 5

The arguments are not reversible
In Perl programs, you may access the input argument using the array @ARGV. The following is a sample program for listing all the input arguments of a Perl program.
$ sample 1 2 3 4

1 2 3 4
$ cat sample

#!/usr/local/bin/perl5 -w

foreach (@ARGV)

{

        print "$_ ";

}

print "\n";
In your Perl program, you may use and modify the array @ARGV, but you are NOT allowed to define any new variables (otherwise, you will get ZERO marks for this question). 
#!/usr/local/bin/perl5 -w

while (@ARGV > 0)



{

        if ($ARGV[0] != $ARGV[-1])


        {




                print "The arguments are not reversible\n";

                last;

        }

        shift(@ARGV); 


        pop(@ARGV); 


        if (@ARGV <= 0) 


        {




                print "The arguments are reversible\n";

        }

}
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