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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.

1. [2 marks] The following is a portion of a C program:
{
 
int x=3;
 
f(x);
 
printf(“%d”, x);
}
What will be printed by the printf statement?

a) 3

b) x

c) the return value of the function call f(x)

d) %d

2. [1 mark] Which of the following is a legal C variable name?

a) student#

b) switch

c) 1998

d) go_to

3. [2 marks] Which of the following claims about ANSI C is not correct?

a) A C program can only have one main function.

b) A C function cannot return more than one data type.

c) A function must contain a return statement.

d) All variables declared in a function are not visible outside of the function body.

4. [2 marks] The following is a portion of a program:
{
 
int x=3, *p, y;
 
p = &x; 
 
y = *p;
 
(*p) += (y++);
 
printf(“%d,%d”, x, (y--));
}
what will be printed by the printf statement?

a) 6,3

b) 7,4

c) 7,3

d) 6,4

e) 3,4

5. [2 marks] Which of the following commands cannot list filename unix_is_easy in current working directory?

a) ls *

b) ls *_*_*

c) ls *_??_*

d) ls *_[is]_*

e) ls *_*

6. [2 marks] Which of the following reasons should not be the reason that causes the cat filex command to fail:

a) The user does not have the “r” permission to the current working directory.

b) The user does not have the “x” permission to the current working directory.

c) The user does not have the “r” permission to the file filex.

d) filex does not exist.

7. [2 marks] Suppose the current working directory does not have any files now, and the user has full access to the current working directory.  After the following commands: 

echo “$HOME” > filex
ln filex filey
cp filey filez
rm filex

which of the following statements is true?

a) The current working directory has one file, filez, left, and  filez contains the string $HOME
b) The current working directory has two files, filey and filez left, and both contain the string $HOME
c) The current working directory has one file, filez, left, and it contains the home directory of the user

d) The current working directory has two files, filey and filez left, and both contain the home directory of the user

8. [2 marks] The following is a portion of a C program:
{
 
int x = 5;
 
printf(“%f”, x/4);
}
What is the output of the printf statement?

a) 1.25

b) 1.25e0

c) 1

d) none of the above

9. [2 marks] The following is a portion of a C program:
{
 
int x = 5;
 
printf(“%f”, (float)(x/4));
}
What is the output of the printf statement?

a) 1.25

b) 1.25e0

c) 1

d) none of the above (program actually prints 1.000000)

10. [2 marks] The following is a portion of a C program:
{
 
int x,y,count=0;
 
for(x=0,y=5; (x++)<(y--); count++);
 
printf(“%d”, count);
}
What is the output of the printf statement?

a) 1

b) 2

c) 3

d) 4

11. [2 marks] The following is a portion of a C program:
{
 
int x, count=0;
 
for(x=0; x<5; x++){
 
   switch(x%2){
 
     case 0: count++;
 
     case 1: count--;
 
   }
  }
 
printf(“%d”, count);
}
What is the output of the printf statement?

a) -2

b) -1

c) 1

d) 0

12. [1 mark] Which of the following characters cannot appear in a UNIX file name?

a) *

b) ?

c) /

d) \

13. [1 mark] Suppose that the value of your PATH variable is
            /usr/bin:/usr/ucb:.

There are two directories on your path.

a) True

b) False

14. [1 mark] Suppose again that the value of your PATH variable is
            /usr/bin:/usr/ucb:.

Your path contains both absolute and relative directory names.

a) True

b) False

15. [1 mark] Creating a symbolic link to a directory dir causes a new copy of dir to be built. 

a) True

b) False

16. [1 mark] The command chmod  –R a=rX dir grants execute privileges for all files in the directory subtree rooted at directory dir to all users. 

a) True

b) False

17. [1 mark] The command chmod –R a=rX dir removes write privileges for all files in the directory subtree rooted at directory dir from all users. 

a) True

b) False

18. [1 mark] The C statement printf( “abc%sdef”, “ghi” ); will produce the output abcghidef . 

a) True

b) False

19. [1 mark] UNIX treats devices such as computer terminals as special kinds of files. 

a) True

b) False

20. [1 mark] The UNIX utility tee sends its output to two destinations. 

a) True

b) False

21. [1 mark] Editors vi and emacs are two examples of filters. 

c) True

d) False (these should have been labeled a) and b); we accepted b) and d)

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

1. [23 marks] Shell commands: provide shell command lines to perform the following tasks.

a) Display your username:

Answer:
who am i
or
echo $USER


b) Find out how many versions of ls command are in your system:

Answer:
whereis ls
c) Display the history of the commands that you have issued in the shell:

Answer:
history
d) List the files (including hidden files) in the home directory of a user with username swaterman:

Answer:
ls –a ~swaterman

e) Display the value of the shell environment variable HOST:

Answer: 
echo $HOST

f) Compile the C program file mymath.c into an object file:

Answer:
cc –c mymath.c

g) Translate all lower case letters in filex into upper case letters, and save the result to filey:

Answer:
tr a-z A-Z < filex > filey

h) Copy all the .c and .h files in the current working directory to a subdirectory named cfiles:

Answer:
cp *.[ch] cfiles

i) Remove a subdirectory of the current working directory and all the files in it.  The subdirectory is named with ACM’02

Answer:
rm –r ACM\’02

2. [33 marks] Pipelines: Give shell commands or command pipelines to perform the following tasks.

a) List all lines from the file filex that do not contain the pattern 456 ; all lines should be preceded by their line numbers from the original file.


Answer:
grep –nv 456 filex


b) List all lines from the file filex that do not contain the pattern 456 ; all lines of output should be numbered consecutively (1,2,3,4, etc).


Answer:
grep –v 456 filex | nl -ba

c) Print the number of lines from the file filex that contain the string pipe , in any mixture of upper and lower case letters.

Answer:
grep –ci pipe filex


d) Display the contents of all files with .h or .c extensions from the current working directory, with the first 15 characters from each line removed. 

Answer:
cut –c16- *.[ch]


e) Suppose that the file filex contains lines that are broken into fields, and the fields are separated by the character & . Display the third and fourth fields of each line in filex, sorted in reverse lexicographical (ascii) order. The output should contain no duplicate lines. 

Answer:
cut –d& -f3,4 filex | sort -ru


f) Display as output a single number: the total number of hidden files in the current working directory. 

Answer:
ls –ald .* | tail +3 | wc -l


g) Display lines 50 through 75 of the file filex. 

Answer:
head –75 filex | tail +50


   or
tail +50 filex | head -26


h) Print the number of lines in the man pages for the utility man. 

Answer:
man man | wc -l


3. [10 marks] Debugging: The following program is intended to loop indefinitely to read in an integer n, and print out the value of the sum from 1 to n, until the user enters 0 as the value of n.  However, there are many syntax errors and a few bugs that may cause running time errors and/or make the program not perform the intended task.  Try to fix all of them by writing the correct statements in the corresponding lines at the right column.  Do not fix anything that is correct.

include “stdio.h”

int main(){


int sum;


int k;


int n;


while(true){



printf(“Input an integer (0 to quit): ”);



scanf(“%d”, n);



if(n==0) break;



for(k=0;k<n;k++){



sum += k;



}



printf(“The sum from 1 to %d is %d\\n”, n, sum);


}

}

#include <stdio.h>


while( 1 ) {


scanf(“%d”, &n);


for(sum=0,k=1;k<n;k++){


to %d is %d\n”, n, sum);


return 0; }


4. [13 marks] C programming: 
Fill in the body of function factor(…), so that you can call it in the main() function to factorize an integer.  If the return value of the function is non-zero, it means that the integer is factorable. In that case, the main() function prints out two non-trivial factors that multiply up to the integer.  If the return value of the function is zero, the main() function prints out that this integer is a prime.

For example: if the input is 12, then the output can be any of the following:
12 = 2 * 6

12 = 3 * 4

12 = 4 * 3

12 = 6 * 2
If the input is 7, then the output should be:

7 is a prime number.

Hint: if both x and y are int type, then ((x/y)*y == x) can be used to determine whether x is divisible by y.

#include <stdio.h>

int factor(int n, int * factora, int * factorb);

int main(){


int n, a, b;

printf(“Input an integer to factor:”);


scanf(“%d”, &n);


if(factor(n,&a,&b))


printf(“%d = %d * %d\n”, n, a, b);

else



printf(“%d is a prime number.\n”, n);


return 0;

}

int factor(int n, int *factora, int *factorb){

int k;

for (k=2; k<=n/2; k++) {


if ((n/k * k) == n) {



*factora = k;

*factorb = n/k;



return 1;

}

     }

return 0;

}
Rough work only – Answers on this page will not be marked.
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