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Notes:

1. Please write clearly.  Unreadable answers receive no credit.

2. For short answer questions your answer should be short, clear and to the point, not long and rambling.

3. For True / False question, write the word TRUE or FALSE; do not use the letters T and F.  Using T and F will result in a 2-point deduction.

4. There are no intentional syntax errors in any code provided with this exam.  If you think you see an error that would affect your answer, please bring it to my attention.

5. You may assume that any necessary .h files have been #included where necessary.

6. For all questions, assume the following data sizes in bytes

a. sizeof( char ) = 1

b. sizeof( short ) = 2

c. sizeof( int ) = sizeof( long ) = 4

d. sizeof( float ) = 4

e. sizeof( double ) = 8

True / False (2 points each)

1. _______________ When an array is passed to a function, copies of the array elements are made for the function to manipulate.

2. _______________ When a function is called its local integer variables initially contain the value 0.



3. _______________ The lifetime of all static variables runs from the beginning to the end of your program's execution.



4. _______________ In C, a function is uniquely identified only by its name.




5. ____________The declaration char name[4] = {'B', 'o', 'b'}; creates a C string of length 3.



6. _____________ Header files are "guarded" to prevent them from being included more than once which can lead to compiler errors.



7. _______________ The strlen( ) function returns the number of characters in a string up to, but not including, the '\0' terminating character.



8. _____________ The function prototypes void f( int a[ ] ) and 
void f( int *a ) are identical in the eyes of the compiler.



9. ____________ Any void * can be converted  to and from a pointer of any other data type.



10. ___________ A function prototype tells the compiler the type of the value that is returned by the function. 



Multiple Choice  (2 points each)
 (Write the letter of the best answer in the space provided)

11. ________ In order to include a header file which is in your current working directory, which of the following would be used ? 


[a.] #include <filename> 

[b.] #include "filename" 

[c.] #include filename 

[d.] any of the above could be used 



12. _______ After the statement FILE *myFile = fopen( "bob.txt", "r");


[a.] myFile can be used to read the contents of bob.txt using fscanf( )

[b.] myFile can be used to write data to bob.txt using fprintf( )

[c.] myFile contains EOF if bob.txt does not exist

[d.] all of the above



13. _______Which of the following is not a valid use of structure variables ? 


[a.] assigning from one struct variable to another using "="

[b.] passing as an argument to a function 

[c.] returning as the value of a function 

[d.] all of the above can be done 



14.  _______ When an index is used that is too large for its array


[a.] the compiler displays a warning

[b.] the compiler displays an error

[c.] your program usually terminates with a segmentation fault

[d.] the C runtime environment throws an exception



15. ________Which of the following stores the string "Hello" into the char array greeting[10] ?


[a.] strcat( greeting, "Hello" );

[b.] strcpy( greeting, "Hello" );

[c.] greeting[0] = "Hello";

[d.] printf( greeting, "%s", "Hello" );
 


16. _______Which of the following is a string in C?


[a.] "abcd"

[b.] 'abcd'

[c.] 'a'

[d.] all of the above



17. _______  Give the declaration char name[ ] = "Bobby42";  the output from printf( "%-3s", name); is


[a.] Bobby42 with no leading or trailing spaces
   [b.] Bob with 4 trailing spaces
   [c.] Bob with no leading spaces or trailing spaces

[d.] by42 with no leading or trailing spaces



18.  ________ The typedef facility is used to 


[a.] create a new variable type

[b.] declare struct variables. 

[c.] give a new name to an existing variable type. 

[d.] none of the above. 



19. _______  A variable in main.c will be labeled extern if


[a.] the variable is a global variable defined in main.c

[b.] the variable is a global variable not defined in main.c, but used in main.c

[c.] the variable is a static variable not defined in main.c, but used in main.c

[d.] none of the above

20. _______ Which of the following is not true?

[a.] malloc( ) and calloc( ) both allocate memory from the heap
[b.] free( ) is used to return memory to the heap
[c.] malloc( ) and calloc( ) both return NULL if allocation fails
[d.] memory obtained from malloc( ) and calloc( ) is uninitialized



SHORT ANSWER


21. (4 points) "gcc" is often incorrectly referred to as "the C compiler".  In fact, gcc is the GNU C/C++ compiler/linker driver.  Creating an executable program from a C source code file takes 4 steps (not including any possible code optimization).  List the 4 gcc steps described in class which are necessary to create an executable program from a C source code file.   List the steps in the order they occur.


________________________________________________________________________



________________________________________________________________________



________________________________________________________________________



________________________________________________________________________



22. (2 points)  If not used carefully, C library functions such as strcpy( ) and strcat( ) that manipulate strings can lead to subtle errors or program termination (segmentation fault).  In two sentences or less, explain why this is so.

__________________________________________________________________

__________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

23.  (4 points)  I'm trying to use pointers to manipulate an array of ints. I expected the last line to print the value 3, but it printed some garbage value instead. In two sentences or less, please explain what's wrong with this code and how to fix it.



int array[5], i, *ip;



for(i = 0; i < 5; i++)


array[i] = i;



ip = array;


printf("%d\n", *(ip + 3 * sizeof(int)));




_____________________________________________________________________________



_____________________________________________________




_____________________________________________________



_____________________________________________________


24.  (4 points ) I wrote this code to ask my sister the name of her favorite cat, but it doesn't work.  In two sentences or less, please explain why and how to fix it.


char *answer;


printf( "What's your cat's name?\n" );


scanf( "%s", answer );


printf( "You named your cat %s???\n", answer );




________________________________________________________________



________________________________________________________________




________________________________________________________________




________________________________________________________________



________________________________________________________________

25. (2 points) I heard that to avoid compiler errors and warnings, you have to 
#include <stdio.h> before calling printf( ). In two sentences or less, please explain why this is so.



________________________________________________________________



________________________________________________________________




________________________________________________________________



________________________________________________________________


26. (3 points) Why doesn't sizeof properly report the size of an array when the array is a parameter to a function? I have written this test program.


void myFunction (int a[10])


{


    int i = sizeof(a);


    printf("%d\n", i);


}



I ran it on the UMBC GL system and I expected it to print 10, but it didn't.


What value did it print? ________________


In two sentences or less, please explain why.


__________________________________________________________________



__________________________________________________________________




__________________________________________________________________



__________________________________________________________________



__________________________________________________________________

27. (15 points)  Write the output from the following program on the lines provided.  Assume all necessary prototypes and header files have been provided.  There are no intentional compiler errors in this code.  The number of lines provided does not necessarily indicate the number of lines of output.  Hint: Use the scratch paper to draw a diagram of the pointers and variables stored in memory. 





________________________________________________________________________


________________________________________________________________________


________________________________________________________________________


________________________________________________________________________


________________________________________________________________________


________________________________________________________________________



28. (6 points) Given the structure definition below, write a function to determine if two dwarfs are "equal".  In the land of Snow White, a dwarf's wealth is not important, so two dwarfs are considered equal if all of their data members expect their wealth have the same value.  Your function should be named DwarfsEqual, it should return true/false (from stdbool.h), and its parameters are pointers to the dwarf structures to be compared.  Write your code neatly on the lines below, one code statement per line.  The number of lines provided does not necessarily indicate the number of lines of code. Assume all necessary header files have been included.

    typedef struct dwarf

    {


    char   name[20];


    int    height ;

        double weight ;

        double wealth ;

    } DWARF ;


__________________________________________________________________




__________________________________________________________________




__________________________________________________________________




__________________________________________________________________




__________________________________________________________________




__________________________________________________________________




__________________________________________________________________




__________________________________________________________________




__________________________________________________________________


29. (5 points) Using the DWARF structure definition above,   fill in the blanks for the code
below.  The function InitDwarfs( ) asks the user how many DWARFs live in his/her 

fantasy kingdom, and dynamically allocates space for an array of pointers to the specified
number of  DWARF structures. Its return value is the number of DWARFS. It returns the 
pointer to the dynamically allocated array via its parameter which is passed by reference.
 
______________ InitDwarfs(______________________dwarfPointerArray )


{

int count;

printf("How many dwarfs, your royal highness?");

scanf( "%d", &count);

   
_____________ = malloc(______________________________________);



return ______________________________;

}


void Mickey( int *p, int n)


{


     *p = *p + n;


     printf( "Mickey: %d, %d\n", *p, n );


}





void Mouse( int *p1, int n )


{


     *p1 = *p1 + 4;


     ++p1;





     *p1 = *p1 - 2;


     ++p1;





     n += 5;





     Mickey( p1, n);





     printf("Mouse: %d, %d\n", *p1, n);


}





int main( )


{


     int ages[ 6 ]  = {42, 27, 29, 44, 11, 9};


     int weight = 149, IQ = 133;


     int weightGain = 20;





     int *pAge = &ages[2];


     int *pWeight = &weight;





     Mouse( pAge, 13);





     Mickey( pWeight, weightGain);





     int i;


     printf("main:ages: ");


     for (i = 0; i < 6; i++)


          printf("%d,", ages[ i ]);


     printf("\n");





     printf( "main: w:%d, wg:%d, IQ:%d\n", 		weight, weightGain, IQ);





     return 0;


}
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