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Part 1 – 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:
#include <stdio.h>
int f(int x);
int main(){
 
int x=3;
 
printf(“%d\n”, f(x));
 
printf(“%d\n”, f(x));
}
Will the two printf statements print the same values?

a) Yes

b) Not always, because the value of x may have been changed in the first call to f(x)
c) Not always, because function f may use global and/or static variables whose values may have been changed in the first call to f(x)
d) Not always, because of the two reasons explained in b) and c)

2. [1 mark] The following is a declaration of a character array in C:
char str[] = “unix&c”;
What is the length of the array str?


a) 5

b) 6

c) 7

d) 8

e) There will be a compilation error because you have to explicitly specify the size of an array.

3. [2 marks] The following is a portion of a C program:
{
   int x=1, y=2, *p;
   p = &x;
   (*p) = y;
   p = &y;
   (*p) = x;
}
What are the values of x and y after the last statement?


a) x=1, y=2

b) x=2, y=1

c) x=1, y=1

d) x=2,y=2

4. [2 marks] The following is a portion of a C program:
#include <stdio.h>

#include <stdlib.h>


int f(int *p){
 
p = (int *)malloc(sizeof(int));
  *p = 1;
 
return 2;
}
int main(){
 
int x=3;
 
int *p = &x; 
 
f(p);
 
(*p) += 1;
 
printf(“%d\n”, x);
}
What value will be printed?


a) 1

b) 2

c) 3

d) 4

5. [2 marks] Suppose that you issue the command

`echo ls`

at the Unix command line prompt. The output from this command will be:

a) The string   ls
b) The string   echo ls
c) The value of the variable ls, if such a variable has been defined, or no output if that variable has not been defined

d) The list of files in the current working directory

e) None of the above

6. [2 marks] Which of the following claims about structures in ANSI C is incorrect?

a) A structure does not have member functions or methods.

b) A structure type X cannot contain a member whose type is another structure type Y.

c) A structure type X cannot contain a member whose type is also X.

d) A structure type X can contain a pointer to the same structure type.

7. [1 mark] Suppose that p is declared as a pointer to int in a C program. The statement   p++;  will add 1 to the address stored in p.

a) True

b) False

8.  [2 marks] The following is a portion of a program:
#include <stdio.h>
#include <string.h.
struct book{
 
char title[100];
 
int amount;
};
int main(){
 
struct book b1, b2;
 
b1.amount = 15;
 
strcpy(b1.title, “unix”);
 
b2 = b1;
 
printf(“%s: %d copies\n”, b2.title, b2.amount);
}
Which of the following statements is correct?

a) unix: 15 copies     will be printed out.

b) Because we did not create instances of the book structures for b1 and b2, the use of b1.amount will generate a “null pointer” or equivalent error.

c) Because  b2 = b1;  does not copy the char array, the output is unpredictable.

d) The program is wrong because we are not allowed to use  b2 = b1;  in C.


9. [2 marks] The following is a C program:

#include <stdio.h>
#define MAX(a,b) a>b?a:b
int main(){
 
int x = 3, y = 4;
 
printf(“%d”, MAX(x+1,y++));
}
What’s the output of the printf statement?

a) 3

b) 4

c) 5

d) 6

e) none of the above

10. [2 marks] Execution of the shift command in a shell script causes the value of the variable $* to be decremented by 1.

a) True

b) False

11. [2 marks] Execution of the shift command in a shell script causes the value of the variable $0 to be replaced by the former value of variable $1.

a) True

b) False

12. [2 marks] The following is a C program:
#define DEBUG 0
#include <stdio.h>
int main(){
 
#ifdef DEBUG
 

printf(“Hello! Programmer.”);
 
#else
 

printf(“Hello! User.”);
 
#endif
}
Which of the following is correct?

a) This is not a correct C program.

b) The program outputs   Hello! Programmer.
c) The program outputs   Hello! User.
d) The program outputs   Hello! Programmer.Hello! User.
13. [2 marks] The C functions fseek and rewind can both be used to reset an open input file so that reading continues from the beginning of the file.

a) True

b) False

14. [2 marks] The C function sprintf can be used to convert a numeric value to its string representation. 

a) True

b) False

15. [2 marks] The C function free can be used to deallocate the space used for all strings in a  program.

a) True

b) False

16. [2 marks] The following C code segment properly stores the string “hello” in the array s. (Assume that string.h and stdlib.h have been included properly in the program.)

char s[8];

s = (char *)malloc(8);

strcpy(s, “hello”);

a) True

b) False

17. [1 mark] The –I option for the C compiler specifies one or more paths on which the compiler can look in order to find .h files that have been referenced in the .c files with #include statements.

a) True

b) False

18. [1 mark] The –o option for the C compiler specifies the name of the executable file that will be built.

a) True

b) False

19. [1 mark] There is no good reason to use both the –c option and the –o option in the same C compilation command.

a) True

b) False

20. [1 mark] A C program can be invoked inside a Bourne shell script.

a) True

b) False

21. [1 mark] A Bourne shell script can be invoked as part of a pipeline of Unix commands.

a) True

b) False

22. [1 mark] In C, a null character is one kind of null pointer.

a) True

b) False

23. [1 mark] In C, a segmentation fault occurs as the result of a program trying to access a memory address that it is not allowed to use.

a) True

b) False

For questions 24 through 34, suppose that a C program contains the following type definitions, function prototypes, and variable declarations. Also suppose that variables t and p have been initialized to (nonempty) Things.

typedef
struct thing {



char
*who;



int
marks[10];



char
code;


} Thing;

void fnOne( int k, int *iptr);

void fnTwo( char c, char *cptr);

Thing t, *p;

24. [2 marks] The function call  fnOne(t.marks[2], p->marks[2]);  is syntactically correct. 

a) True

b) False

25. [2 marks] The function call  fnOne((*p).marks[2], &(t.marks[2]));  is syntactically correct.

a) True

b) False

26. [2 marks] The function call  fnOne(t.marks[2], (*p).marks);  is syntactically correct.

a) True

b) False

27. [2 marks] The function call fnOne(int(p->code), &((*p).marks[2]));  is syntactically correct.

a) True

b) False

28. [2 marks] The function call  fnOne( t->marks, p->marks);  is syntactically correct.

a) True

b) False

29. [2 marks] The function call  fnTwo( t.code, p->who);  is syntactically correct.

a) True

b) False

30. [2 marks] The function call  fnTwo( t.who, p->who);  is syntactically correct.

a) True

b) False

31. [2 marks] The function call  fnTwo( t.who[0], p->who[0]);  is syntactically correct.

a) True

b) False

32. [2 marks] The function call  fnTwo( (*p).code, &(p->who[0]));  is syntactically correct.

a) True

b) False

33. [2 marks] The function call  fnTwo( (*p).who[0], &(t.code));  is syntactically correct.

a) True

b) False

34. [2 marks] The function call  fnTwo( p->code, &(p->code));  is syntactically correct.

a) True

b) False

Part 2 – Written Answer -- Put your answers in the space provided on the question paper.

35. [25 marks] Provide a grep command or a pipeline of grep commands to solve each of the following problems. Assume that all input comes from a file named xxx.

a) Print all lines that contain no occurrences of the digit 4.

b) Print all lines that begin with a caret (^) and end with a dollar sign ($).

c) Print all lines that begin with a dollar sign and end with a caret.

d) Print all lines that contain at least two occurrences of the digit 4, and no more than one occurrence of the digit 6.

e) Print all lines containing words that begin with the string str.
f) Print all lines that contain both of the strings this and that .

g) Print all lines that contain at least three occurrences of the same digit.

h) Print all lines that contain exactly four characters.

36. [15 marks] Describe in your own words the set of lines that is matched by each of the following grep commands. Answers that are unclear or unnecessarily complicated will not receive full marks.

a) grep –v ‘.’ xxx

b) grep ‘^[^456]’ xxx

c) grep ‘[4^6$]’ xxx

d) grep –i ‘^\(..\).*\1$’ xxx

e) grep –v ‘[0-9]*$’ xxx

f) grep ‘a-z$’ xxx

37. [6 marks] The following is a makefile:
assn4:  stack.o math.o list.o
 
cc –o assn4 stack.o math.o list.o
stack.o: stack.c stack.h list.h
 
cc –c stack.c
math.o: math.c math.h
 
cc –c math.c
list.o: list.c list.h
 
cc –c list.c
Suppose all the .h and .c files are in the current working directory and you have just successfully compiled your project with command make.   Now you edit the file list.h and use the  make command again.  List the compilation commands that are executed upon the last invocation of  make, in the order in which they will be executed. 


38. [3 marks] strchr is a C function that searches for a char in a string.  The prototype is:


char *strchr(const char *s, int c);

The strchr function  returns  a  pointer  to  the  first  occurrence  of  c  (converted  to a  char) in string s, or a  null pointer  if  c  does  not  occur  in  the  string.
The following function is designed to find the index of the first occurrence of a char in a string.  Fill in the appropriate statement above the underline so that the function works properly.

int istrchr(const char *s, int c){


char * p = strchr(s, c);


if(p==NULL) 



return –1;


else 



return                                            ;

}

39. [8 marks] Complete the following program so that it has similar behaviour to the Unix utility cat; that is, it displays the contents of the files specified on the command line when the program is invoked.

#include <stdio.h>

void display(const char * fname);

int main(int argc, char * argv[]){


int i;


for(i=1;i<argc;i++){



display(                       );

}

}

void display(const char * fname){


int ch;


FILE *fp =                                        ;


if(                 ){



printf(“%s cannot be opened”, fname);



return;


}


while( (                         )!=EOF){



putc(ch);

}

}

40. [5 marks] Suppose that the function strdup from string.h does not exist. Write your own strdup function that returns a dynamically allocated copy of its string parameter. (Use the function prototype found on your reference sheet.)

41. [8 marks] Complete the following function that reverses a string.  For example, the main function in the following will print out “!dlrow olleH” to the standard output.  Your function should work not only for the string “Hello world!”, but also for any other string that is ‘\0’ terminated. 


#include <stdio.h>

#include <string.h>

void reverse(char * str);

int main(){

    char str[100] = “Hello world!”;

    reverse(str);

    puts(str);

}
void reverse(char * str){

42. [13 marks] Suppose that a C program uses a binary tree, and that nodes of the tree have been defined using

typedef struct node{



char
*name;



char
id[10];



int
mark;

} TreeNode;
a) Write a function createNode that allocates a TreeNode dynamically and returns as its value a pointer to the new node. The node should be initialized to contain a name, identification string, and mark that are passed to the function. (Include the function header in your solution.)

b) Suppose now that createNode is of type void, and that the dynamically created node has to be returned through a parameter. Rewrite the function to build and initialize a node. (Once again, include the function header with your solution.)

43. [7 marks] Complete the following shell script so that it computes the largest integer provided on the command line.

#!/bin/sh

if [ $# -eq 0 ]

then


echo Usage: $0 number_list

else

MAX=$1

for I in                          


do


if                                     


then


fi

done

echo The maximum number in the list is             .

fi

44. [8 marks] Write a Bourne shell script called addnums that accepts a list of integers of arbitrary length as command line parameters, and reports the sum of those integers.

45. [18 marks] 

a) Write a Bourne shell script called grantexec that grants the user read, write and execute privileges for every regular file in the current working directory that contains the line

#!/bin/sh

b)  Show how to modify the script grantexec from the previous question so that it works for the entire directory subtree, rather that just the current working directory. (You only have to rewrite the portions of original answer that have been changed, as long as you clearly indicate what portions are being changed.)
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