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THE UNIVERSITY OF WESTERN ONTARIO

LONDON, Ontario, CANADA

COMPUTER SCIENCE 211b

MIDTERM EXAMINATION

8 MARCH 2002

2 HOURS



A separate handout containing selected command descriptions and command line options has been included with this exam.  No other reference material is allowed in this exam.

Part I -- Multiple Choice, True/False -- Choose the best answer from the choices given. Circle your answer on the paper, and fill in the answer on the Scantron form.  [50 marks total, 2 marks each]

a) Which of the following is not part of the Unix philosophy:

b) Unix should be a user-friendly operating system.
c) Give users the tools they need and they will get the job done.

d) Keep tools simple and have each one do one thing well.

e) Keep tools terse and not too talkative.

f) All of the above are part of the Unix philosophy.


1. What does an operating system do?

a) Manages the computer and its resources.

b) Hides hardware details from software applications.

c) Facilitates resource sharing.

d) All of the above.
e) None of the above.


2. The command cls clears the screen in a Unix session.

a) True

3. False


4. Suppose you need to determine which Unix command you need to use to carry out a specific task.  Which of the following Unix commands might help you do this:

a) find

b) whereis

c) which

d) apropos
e) None of the above are suitable.


5. Which of the following are modeless text editors:

a) emacs and vi
b) emacs and pico
c) pico and vi

d) vi and ed
e) ed and pico

a) Which of the following will change a user’s current directory to their home directory:

b) cd
c) cd .

d) cd ..

e) cd !

f) cd #

6. The home directory for the cs211 account is /gaul/u0/usr/cata/cs211.  Using the shell tcsh, which of the following is not a valid way of referring a file that is called /gaul/u0/usr/cata/cs211/midterm/test.txt:

a) ~cs211/./midterm/../midterm/test.txt

b) ~cs211/../~cs211/./test/midterm/test.txt
c) /gaul/u0/usr/cata/cs211/midterm/../../cs211/midterm/test.txt

d) /gaul/u0/usr/cata/cs211/midterm/[t][e][s][t][.][t][x][t]

e) /gaul/./u0/./usr/./cata/./cs211/./midterm/./test.txt

7. Why is the ! character discouraged from use in Unix file names?

a) Some original Unix terminals did not have the ! character on their keyboards.

b) A file beginning with an ! is hidden from users using the ls command, unless the –a option is given to ls.

c) ! is another way for the shell to refer to a user’s home directory, and a file with it in its name could get confusing.

d) Referring to a file with an ! mark in its name may inadvertently execute a command from the shell’s history.
e) ! is a  file name wildcard and can produce confusing results when embedded in a file name.


8. Suppose you have a directory dir that contains several files and subdirectories containing other files.  You want to add permissions so that all users can view the contents of all of those subdirectories, as well as read all of the files located there, with execute permissions given only to files already executable.  Which of the following commands will do this:

a) chmod a+r dir

b) chmod a+RX dir

c) chmod –R a+r dir

d) chmod –R a+rx dir

e) chmod –R a+rX dir

9. Which of the following command lines are equivalent to  command1 | cat | command2
1)  cat | command1 | command2
2)  command1 | command2 | cat
3)  command1 | command2
4)  cat | command1 | command2 | cat
5)  cat | command1 | cat | command2 | cat

a) Only 1), 2), and 3) are equivalent to the original command.

b) Only 2) and 3) are equivalent to the original command.
c) Only 3) is equivalent to the original command.

d) Only 4) and 5) are equivalent to the original command.

e) All of the above commands are equivalent to the original command.


10. For Assignment 3, you were required to implement a shell script that was a filter.

a) True

b) False


11. What is the effect of the Unix command   readme.txt > wc
a) It displays a count of all of the lines, words, and characters in the file readme.txt.

b) It attempts to execute readme.txt and place the results in a file called wc.
c) An error message is reported.


12. The following is a valid Unix command:
     echo 'hello

a) True

b) False
a) The following is a valid Unix command:
   : * . ? | : - +

b) True
c) False

13. The –v option to grep and using the ^ character as the first character inside square 
brackets [] in a regular expression will produce the same set of line matches.

a) True

14. False
 

15. Jobs in Unix are suspended using the following key sequence:

a) Ctrl-c

b) Ctrl-d

c) Ctrl-\

d) Ctrl-h

e) Ctrl-z

16. Consider the following shell script called mykillall.  

#!/bin/sh
# mykillall – Kill all processes belonging to this user.

PIDS=`ps –o pid –u $USER | grep –v PID`
for PID in $PIDS
do
   kill –9 $PID
done

It was intended to kill all processes belonging to the user running the script.  However, it does not work correctly.  Why would this be?

a) There is a syntax error in the shell script.

b) The kill command can only be used to kill jobs and not processes.

c) The option –9 given to kill is not a valid option for this command.

d) mykillall might inadvertently kill itself in the process before it is done.
e) None of the above.


17. When executing the command ls –l / you found the following:

lrwxrwxrwx    1  root     root       9  Oct 6  1996   bin -> /usr/bin

What does this tell you about /bin?

a) It is a regular file.

b) It is a directory.

c) It is a link.
d) It is a device.

e) None of the above.


18. To set the environment variable MYVAR to value MYVALUE in the Bourne shell, you would use the following command:

a) set MYVAR=MYVALUE

b) setenv  MYVAR  MYVALUE

c) MYVAR=MYVALUE

d) MYVAR=MYVALUE; export MYVAR
e) MYVAR=MYVALUE; export $MYVAR


19. Compilation of a C program is a procedure that generates which of the following:

a) Source code.

b) Byte code.

c) Object code.
d) Any of the above.

e) None of the above.


20. Which C loop construct is executed at least once:

a) for

b) while

c) do .. while
d) All of the above.

e) None of the above.


21. Consider the following C code:

int w, x = 2, y = 3, z = 4;
w = (++x,--y,z++);

What value would the variable w have after executing the above statements?

a) 2

b) 3

c) 4
d) 5

e) None of the above.


a) Consider the following C expression:

((-1 || 0) && (15 && 6)) && (!(0 || 0) && 257)

This is expression is considered in C to evaluate to:

b) True
c) False

22. Consider the following C code:

int x=5, y=2;
double a, b;

a = 1.0 + x / y;
b = x / y * 1.0;

What values would the variables a and b have after executing the above statements?

a) a = 3.5 and b = 2.5

b) a = 3.0 and b = 2.5

c) a = 3.5 and b = 2.0

d) a = 3.0 and b = 2.0
e) None of the above.


23. Which of the following statements is not correct for the C programming language.

a) You should always initialize a variable before you use it.

b) You should always declare a variable before you use it.

c) Function arguments are always passed by their values.

d) Each function can only have one return statement.
e) There is no bool type in ANSI standard C.

Part II -- Put your answers in the space provided on the question paper.

26. Give simple Unix commands (you may use options, redirection and pipes) to accomplish each of the following tasks [21 marks total, 3 marks each]:

a) Forward your e-mail to blah@hotmail.com.

Answer: ___echo blah@hotmail.com >! ~/.forward___

b) Suppose the directory dir1 is in your current directory.  Copy this directory to the parent directory and call the copy dir2.


Answer: ___cp –r dir1 ../dir2_____________________

c) Suppose you just executed cp myfile –i and now regret doing so.  Remove this new file. 


Answer: ___rm -- -i____________________________

d) Move all files in the current directory beginning with a lower case letter and containing an underscore ( _ ) into the directory called right?here.


Answer: ___mv [a-z]*_* right\?here_______________

e) Move all files in the parent directory ending with a three character extension into the directory called not now.  (Yes, there is a space between not and now.)


Answer: ___mv ../*.??? not\ now__________________

f) Suppose a shell script called shelly is somewhere in your $PATH, and is the only command of that name.  Provide a command to locate and view this shell script.


Answer: ___more `which shelly`__________________

g) Display the file file.txt page by page with all letters converted to upper case.


Answer: ___tr a-z A-Z < file.txt | more_______________

27. Consider the following shell script called poem:

   #!/bin/sh

   head -n $1 << HERE | tail -1

   Roses are red

   Violets are blue

   Unix is easy

   And C's not bad too!

   HERE

a) What is the result of executing:  poem `expr 1 + 1`


Answer [3 marks]: ___Violets are blue_____________________



b) What is the result of executing:  poem `expr 8 / 2`


Answer [3 marks]: ___And C’s not bad too!_________________


c)   What is the result of executing:  poem `grep –c are poem`


   Answer [3 marks]: ___Violets are blue_____________________

28. Describe the output produced when the following shell script is executed with no parameters [5 marks]:


#!/bin/sh

#

if [ $# -eq 0 ]; then

  $0 `cat $0 | wc -l`

elif [ $1 -eq 0 ]; then

  echo "Blastoff!"

else

  echo $1

  $0 `expr $1 - 1`

   fi
29. Write a Bourne shell script called regls that takes two parameters:  a file name, and a regular expression.  If the file named exists as a directory, the script will list all files in that directory whose names match the given regular expression.  Otherwise, an error message is printed and the shell script terminates. [10 marks]

#!/bin/sh

if [ -d $1 ]

then

  ls $1 | grep "$2"

else

     echo "$0:  $1 is not a directory!"

   fi

30. Write a Bourne shell script called empty that creates an empty file (i.e. the file has size 0).  It takes as a single parameter the name of the file to create.  If the file named already exists, it is simply left untouched and is not emptied. [10 marks]

#!/bin/sh

if [ -f $1 ]

then

  :

else

  cat /dev/null > $1

fi

a) 31. Regular expressions. [16 marks total, 2 marks each]

i. Describe in your own words the output that would be produced by each of the following grep commands. State your answers as simply and as accurately as possible; if you are unclear, or your answers are unnecessarily complex, you will receive little or no credit.

ii. grep '\.' infile | grep ';'


Answer: ___All lines in infile containing both . and ; __


iii. grep '^[^a-z]*$' infile


Answer: ___All lines in infile that do not contain a lower case letter


iv. grep '\<\(…\)\1\>' infile


Answer: ___All lines in infile with a six character word beginning and ending with the 
               ___same three characters


v. grep '[^0-9]*' infile


Answer: ___All lines in infile____________________

b) Use grep to accomplish each of the following tasks.  In each case, the input file is infile.

i. Print all lines that end with a backslash ( \ ).


Answer: ___grep '\\$' infile______________________

ii. Print all lines containing words beginning and ending with a single digit, with one or more alphabetic letters in between.


Answer: ___grep '\<[0-9][a-z][a-z]*[0-9]\>' infile____

iii. Print all lines containing the text unix, regardless of case, without using the –i option. 


Answer: ___grep '[uU][nN][iI][xX]' infile__________

32. Print all lines containing words that begin with b, end in t, and have exactly zero or one vowel in the middle.


Answer: ___grep '\<b[aeiou]\{0,1\}t\>' infile________


33. Translate the following C program into a Bourne shell script that has the same functionality and reports the same results [14 marks]:

#include <stdio.h>

int main()  {

   int i;
   int sum = 0;

   for (i = 0; i <= 1000; i++) {
         sum += i;
         printf("%d\n", sum);
   }

   return 0;
}

   #!/bin/sh

   I=0

   SUM=0

   while [ $I -le 1000 ]

   do

     SUM=`expr $SUM + $I`

     echo $SUM

     I=`expr $I + 1`

   done




NAME: ________Answer Key________________�


STUDENT NUMBER: ___________________________








Question





1-25. ________     





26. ________





27. ________





28. ________





29. ________





30. ________





31. ________





32. ________





TOTAL


 _________





(Total out of 135)











The output is a countdown, starting at 10, counting down until it hits 1, at which point Blastoff! is output, the recursion halts, and the script exits.  The output looks like:





10


9


8


7


6


5


4


3


2


1


Blastoff!








