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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. [1 mark] A unix file name cannot contain the character ‘/’.

a) True

b) False

2. [1 mark] Each unix file system has only one root directory.

a) True

b) False

3. [1 mark] File name wildcard expansion is carried out by shell, and not by the unix commands.

a) True

b) False

4. [1 mark] The unix utility ls is a filter.

a) True

b) False

5. [1 mark] The unix command ls > /dev/null stores the output from the ls command in a file named null in the directory /dev .

a) True

b) False

6. [1 mark] The unix command mv *  will actually move the contents of a file only if there are exactly two files in the current working directory.

a) True

b) False

7. [1 mark] The C compilers cc and gcc, when used in a unix environment, automatically grant the file owner execute privileges on any executable files they create.

a) True

b) False

8. [2 marks] Suppose subdirectory dirx has permission drw---xr--, and filex in dirx has permission –rwxrwxrwx. Which of the following statements is then correct?

a) Every user in the same system can read, write and execute filex.

b) Only the group users can read, write and execute filex.

c) No user has the ability to read, write and execute filex.

d) The owner can read and write, the group user can execute, and the other users can read filex.

9. [1 mark] Which of the following commands cannot list filename filex in the current working directory?

a) ls *

b) ls *.*

c) ls *?

d) ls filex

e) ls fil[ex][xe]

10.  [1 mark] The following is a portion of a program:
{
 
int x=3;
 
f(x);
 
printf(“%d”, x);
}
Assume that f() is a well-behaved function, What will be printed out by the printf statement?

a) 3

b) x

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

e) the answer is unknown because the function call may change the value of x.

11. [1 mark] Which of the following is a correct declaration of C variables or arrays?

a) int student#;

b) float function=0;

c) int [] ary = {1998, 1999};

d) boolean x;

12. [2 marks] Which of the following claims about ANSI C is not correct?

a) The int data type may require a different number of bytes on different computers.

b) All parameters in function calls are passed by value.

c) A function must contain at least one return statement.

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

13.  [2 marks] The following is a portion of a C program:
{
 
int x=5, *p, y=0;
 
p = &y; 
 
*p = (x += 5);
  
(*p) += 3;
 
printf(“%d,%d”, x, y);
}
What will be printed out by the printf statement?

a) 10,0

b) 10,8

c) 10,13

d) 5,8

e) 5,0

14. [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) 1.250000

b) 1.25e0

c) 1.000000

d) 5/4

15. [1 mark] The following is a portion of a C program:
{
 
char a[] = “unix&c”;
 }
What is the size of the array a?

a) 6

b) 7

c) 8

d) The syntax is wrong because you cannot put & in a string.

e) The syntax is wrong because you must provide the size of the array explicitly.

16. [2 marks] The following is a portion of a C program:
int increase(int x){
 
if ( x< 10 ) increase(x+1);
 
else printf(“%d ”, x);
}
int main(){
 
int x = 0;
 
increase(x);
 
printf(“%d\n”, x);
}
What will be printed out?

a) 10 10

b) 0 10

c) 10 0

d) The result is unpredictable

e) The result is predictable, but none of the above

17. [2 marks] The following is a portion of a C program:
{
  char a[10] = {‘u’, ‘n’, ‘i’, ‘x’, ‘0’, ‘0’, ‘7’, ‘\0’};
 
a[5] = ‘\0’;
 
puts(a);
}
What will be printed out?

a) unix007

b) unix00

c) unix0

d) unix

18. [2 marks] The following is a portion of a C program:
{
 
char a[10] = {‘u’, ‘n’, ‘i’, ‘x’, ‘0’, ‘0’, ‘7’, ‘\0’ };
 
a[5] = ‘\0’;
 
puts(&a[6]);
}
What will be printed out?

a) 7

b) ‘7’

c) The ascii code for ‘7’

d) Nothing will be printed

19. [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

e) None of the above

20. [2 marks] The following is a portion of a C program:
{
 
int x = 3;
 
for (;x--;);
 
printf(“%d”, x);
}
What will be printed?

a) –1

b) 0

c) 1

d) The for loop is an infinite loop and nothing is going to be printed.

e) The integer value overflow error message will be printed.

21. [2 marks] The following is a portion of a C program:
{
 
int x, count=0;
 
for(x=0; x<4; x++){
 
   switch(x%2){
 
     case 0: count++; break;
 
     case 1: count--; break;
 
   }
  }
 
printf(“%d”, count);
}
What is the output of the printf statement?

a) -2

b) –1

c) 1

d) 0

e) 2

22. [2 marks] The following is a portion of a C program:
{
 
char str[] = “long long ago”;
 
int n;
 
n = strstr(str, “on”) - str;
 
printf (“%d”, n);
}
What is the output?

a) 0

b) 1

c) 2

d) 6

e) 7

23. [2 marks] The following is a portion of a C program:
{
 
int ary[5];
 
int *p, *q;
 
p = &ary[1];
 
q = &ary[3];
 
printf (“%d”, q-p);
}
What is the output?

a) 2

b) 8

c) Unpredictable because ary is not initialized.

d) The value depends on sizeof(int) for the computer platform being used.

Questions 24 through 32 refer to the following portion of a C program, which contains function prototypes, variable declarations, and variable initialization:

#include <stdlib.h>

#include <stdio.h>

int ppp(char *p, int q);

int * qqq(int p[], char q[]);

int rrr(char *p[], int *q);

int main(void)

{

    char *a = “examination”;

    char b[] = “howdoyoudo”, c[6];

    char *d, *e, *f[8], g;

    int h[5]={1,2,3,4,5}, i, j[3][7];

    e = (char *)malloc(15*sizeof(char));

    for (i=0; i<8; i++)

        f[i] = (char *)malloc(20*sizeof(char));

/* Questions 24 through 32 refer to questions placed here
   in the code . . .   */

24. [1 mark] If placed at the position indicated in the code, the function call 

scanf(“%s”, d); 

will properly read and store an input string.

a) True

b) False

25. [2 marks] If placed at the position indicated in the code, the function call 

ppp(d, j[2][2]); 

will cause a compilation warning/error.

a) True

b) False

26. [2 marks] If placed at the position indicated in the code, the function call 

ppp(f[4], &h[3]); 

will cause a compilation warning/error.

a) True

b) False

27. [2 marks] If placed at the position indicated in the code, the function call 

ppp(e, (int)g); 

will cause a compilation warning/error.

a) True

b) False

28. [2 marks] If placed at the position indicated in the code, the function call 

qqq(j[1], &(f[3][2])); 

will cause a compilation warning/error.

a) True

b) False

29. [2 marks] If placed at the position indicated in the code, the function call 

qqq(&h, &g); 

will cause a compilation warning/error.

a) True

b) False

30. [2 marks] If placed at the position indicated in the code, the function call 

qqq(h+2, a);

will cause a compilation warning/error.

a) True

b) False

31. [2 marks] If placed at the position indicated in the code, the function call 

rrr(f, qqq(h, b)); 

will cause a compilation warning/error.

a) True

b) False

32. [2 marks] If placed at the position indicated in the code, the function call 

rrr(&e, h); 

will cause a compilation warning/error.

a) True

b) False

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

33. [42 marks] Shell commands: Provide shell command lines to perform the following tasks.  You are allowed to use pipelines to link several commands together. 

a) [1 mark] Display the current date and time.


Answer: date

b) [2 marks] Create a directory with name *_*


Answer: mkdir “*_*”   or   mkdir ‘*_*’

c) [2 marks] Change to the home directory of user psmith

Answer: cd ~psmith

d) [2 marks] Create a file of which contains the message unix is easy

Answer: echo “unix is easy” > filex

e) [2 marks] Create a symbolic link to filex in the current directory; the link name should be link_filex
Answer: link –s filex link_filex

f) [3 marks] Convert all digits in filex into question marks, and save the result to filey
Answer: /usr/ucb/tr “0-9” “?” < filex > filey      (answer varies depending on version of tr)


g) [1 mark] Remove all the .o files in the current directory


Answer: rm *.o


h) [3 marks] Remove a subdirectory of the current working directory and all the files in it. The subdirectory’s name is junk.  And you are required to run the command in the background.


Answer: rm –r junk &

i) [4 marks] Display only the second line of filex

Answer: head –2 filex | tail –1   or   tail +2 filex | head –1    or                     head –2 filex | tail +2

j) [3 marks] Change the permission of filex in the current directory so that only the owner (you) can read, write and execute it.


Answer: chmod u=rwx filex   or   chmod 700 filex

k) [6 marks] Suppose that filex contains data that is separated into fields by ampersand characters ‘&’. Display the third, sixth, seventh, and eighth fields from each line; this output must be sorted in reverse order of the contents of the seventh field.


Answer: sort –t‘&’ –r –k7 | cut –f3,6-8 –d‘&’

l) [4 marks] Grant write privileges to group members for every file in the current working directory that contains at least one digit (0-9) in its name.


Answer: chmod g+w  *[0-9]*

m) [4 marks] Count the number of characters other than ‘4’ in filex.
Answer: tr –d ‘4’ filex | wc -c

n) [5 marks] Count the number of lines in filex that contain the letters ‘b’ and ‘h’.


Answer: grep b filex | grep –c h


34. [10 marks] maxValue is supposed to be a function that finds the maximum element in an int array.  The parameter ary[] is the array that is going to used; size is the size of the array; where is a pointer, and the function is supposed to write the index of the maximum element to *where.  The function should return the maximum integer value in the array.  The main function calls maxValue and then prints the maximum value of an array. However, there are many syntax errors and a few bugs that may cause runtime errors and/or make the program perform differently than intended.  Try to fix all of the errors by writing the correct statements in the corresponding lines at the right.  Do not fix anything that is correct.

#include stdio.h                                
________#include <stdio.h>  or “stdio.h” (1mark)__

int maxValue(int ary[], int size, int * where){   
__________________________________________


int n, max;



        _____max = ary[0] somewhere (1mark)_________


for ( n=0, n<=size, n++){

        __n< size (1mark) also replace , with ; (1mark)_


if ( max < ary.length ){

        __ary.length should be ary[n]  (1 mark)__



max = ary[n];

        __________________________________________




where = & ary[n];
        ___*where = n (1 mark)__




break;


        __ no break (1 mark)_______



}



        __________________________________________


}




        __________________________________________


return max; 



        __________________________________________

}





        __________________________________________

int main(){



        __________________________________________


int max; where; a[5] = { 1, 3, 9, 5, -1 };       __replace ; with , (1mark)____


max = maxValue(a, 5, *where); 
        ___&where  (1 mark)_______

printf(“The maximum value is %d at %d.\n”,    __________________________________________


max, where); 


        __________________________________________


return 0;



        __________________________________________

}





        __subtract marks!!! If nothing is done give 1 marks.
35.  [28 marks]

a) [8 marks] Write a function thirdstr that behaves similarly to the string library function strstr, except that it returns a pointer to the third occurrence of s2 in s1. If there isn’t a third occurrence of s2, thirdstr returns the null pointer instead.

char * thirdstr(const char *s1, const char *s2) {



int k;



char *temp, *returnVal;



temp = s1;



for (k=0; k<3; k++) {




temp = strstr(temp, s2);




if (temp == NULL) return NULL;




returnVal = temp;

  


temp++;



}



return returnVal;


}

b) [7 marks] Write a function that reverses a string.  The function prototype is:

char * reversestring( char * str ); 

For example, suppose we have the declaration 

char ary [] = “unix”;  

Then after calling your function reversestring(ary), the char array ary should contain “xinu”. The return value of the function is a pointer to the revised string.

char * reversestring( char * str ) {
int k;

char temp;


for (k=0; k<(strlen(str)/2); k++) {



temp = str[k];



str[k] = str[strlen(str)-k-1];



str[strlen(str)-k-1] = temp;


}


return str;

}

or:

char * reversestring( char * str )

{

int k;

char *rev=(char*)malloc((strlen(str)+1)*sizeof(char));

for (k=0; k<strlen(str); k++)



rev[strlen(str)-k-1] = str[k];

strcpy(str,rev);

return  str;

}

or:

char * reversestring( char * str ) {

char *front, *back, temp;

int k;

front = str;

back = str + strlen(str)-1;

for( ; front < back; ++front, --back ) {

    temp = *front;

    *front = *back;

    *back = temp;

    }

return str;

}

c)  [13 marks] Write a  function with the prototype 

int * rowtotals(int arr[][10], int nrows); 

rowtotals accepts two parameters: a two-dimensional array arr in which each row consists of 10 ints, and an int nrows that specifies the actual number of rows in arr. rowtotals returns as its value a dynamically-allocated array of ints in which each element represents the total of the values in the corresponding row of arr.

int * rowtotals(int arr[][10], int nrows)

{

    int j, k, rowSum;

    int *totals;

    totals = (int*)malloc(nrows*sizeof(int));

    for (j=0; j<nrows; j++) {

        rowSum = 0;

        for (k=0; k<10; k++)

             rowSum += arr[j][k];

        totals[j] = rowSum;

    }

    return totals;

}
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