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ECE1021 Fall 2003 Exam #2


Unless specified otherwise, assume that:

· The variables i, j, k, l, m, and n are declared as int

· The variables u, v, w, x, y, and z are declared as doubles. 

· Any reference to a “floating point” value is to be taken as a type double.

· Any reference to an “integer” value is to be taken as a type int.

MULTIPLE CHOICE – TWO POINTS EACH

Of the choices available, select the one that is the best response and circle the appropriate letter. 

1) What are the values of the variables after the following statements are executed?
j = 1; 
k = j++; 
m = (++k  = = j++); 

a) j = 2   k = 2  m = 0 

b) j = 3   k = 3  m = 1 

c) j = 3   k = 2  m = 1 

d) j = 3   k = 2  m = 0 

2) Which of the following are complementary pairs of operators? 

a) (= = , !=), (>,<), (>=, <=) 

b) (= = , !=), (>=,<), (>, <=) 

c) (= = , !=), (>,>=), (<=, <=) 

d) (= = , !=), (>,<), (>=, =<) 

3) Modulo division of m by n (m%n) is used to return 
a) The result of an integer division. 

b) A value of 1 if m can be evenly divided by n. 

c) The same value that would be returned by m – n*(m/n). 

d) The result of a floating point division even if the operands are integers. 

4) Why does C offer three different looping structures? 
a) Because no one looping structure can implement all of the different types of loop logic that might be needed by a program. 

b) Because the for() loop is only capable of executing a finite and predetermined number of times and the while() loop is not guaranteed to execute the loop code at least once. 

c) Because each structure lends itself to a certain type of looping logic and program readability and maintainability are enhanced if the structure used matches the logic implemented. 

d) For compatibility with other languages. 

5) What are the three basic building-block structures of a structured program? 
a) Input statements, output statements, computation statements. 

b) Goto’s, loops, I/O. 

c) Sequences, selections and repetitions. 

d) Looping structures, switching statements, computed goto statements. 

6) The value stored in a pointer variable represents
a) The initial memory location of the program's data segment. 

b) The address at which some piece of information is stored. 
c) The address of the beginning of a text string. 
d) The address of the beginning of an array.
7) Which of the following is not an advantage of modularizing a program?
a) The problem can be broken down into self-contained sub-problems. 

b) The code can be designed, implemented and tested in manageable pieces. 

c) The code can be reused both in the same project and in future projects. 

d) The details of how individual tasks are performed is readily apparent to all users. 

8) The functions fset(), fread(), and fwrite() are typically used with files opened for

a) text operations. 

b) binary operations. 

c) append operations. 

d) random access operations. 

9) Which of the following types of I/O operations are normally carried out on text files?

a) character, formatted, and unformatted. 

b) string, formatted, and unformatted. 

c) character, string, and unformatted. 

d) character, string, and formatted. 

10) What is the practice of freeing dynamically allocated memory that is no longer needed referred to as?

a) Memory block management. 

b) Heap maintenance. 

c) Preemptive deallocation. 

d) Garbage collection. 

11) Which of the following pairs of statements are identical?

a) (*ptr).element  AND  ptr->element 

b) (*ptr)->element  AND ptr.element 

c) *ptr.element  AND ptr->element 

d) *ptr->element  AND  ptr.element 

12) A "stack" is also known as what?

a) a FIFO (First In, First Out). 

b) a Queue. 

c) a LIFO (Last In, First Out). 

d) a Linked List.

13) A "queue" is also known as what?

a) a FIFO (First In, First Out). 

b) a stack. 

c) a LIFO (Last In, First Out). 

d) a Linked List.

14) What is meant by an "automatic" storage class ?

a) A variable that is automatically initialized by the system before its first use. 

b) A variable whose storage is automatically allocated and deallocated as needed at run time. 

c) A variable that can automatically adjust to data of different types.

d) A pointer, since a pointer can point to any type of data.

15) When is a "static" variable initialized?

a) Every time the function containing it is called. 

b) When it is globally declared. 

c) Only when declared within a function other than main(). 

d) Only the first time the function containing it is called.

16) A "linked list" always contains elements that can be described as?

a) Redundant. 

b) Recursive. 

c) Self-referential. 

d) Bidirectional.

17) The combination of a structure and a set of functions that act on it are a precursor to what?

a) A module. 

b) The concept of an "object" in C++. 

c) A function structure. 

d) A compound structure.

18) What is not an advantage of defining a small set of "primitive" functions that are on the functions allowed to directly operate on a structure's elements and then requiring that all other functions that need access do it only via these primitives?

a) The details of how data is organized within the structure can be abstracted (a.k.a., hidden) from the user. 

b) Changes to how the data is organized within the structure will only require modifications to the primitive functions. 

c) A small set of primitives results in more efficient code in terms of execution speed. 

d) The frequently confusing task of structure dereferencing is limited to a small number of functions, namely the primitive functions.

  

19) What is the practical difference between a typedef statement and a similar #define statement?

a) A #define statement cannot be expanded on a variable declaration line . 

b) A #define may not behave as expected if a pointer is part of the definition. 

c) There is no comparison - they are completely different things. 

d) There is no difference.

20) In a function prototype or definition header, which of the following pairs are equivalent data types?

a) int *a[]  AND  int **a 

b) double ***a AND double *a[*] 

c) void *a AND void **a[] 

d) char *s  AND string s 

PROBLEM SET A – FIVE POINTS EACH

Each of the following six problems are worth 5pts. Only four of them will be graded. You are to mark which two you do not wish to have graded by writing “Do Not Grade” across the workspace provided for that problem. Mark exactly two of these Five-Point problems in this manner otherwise the instructor will be required to choose for you – and you don’t want that.

21) (Section 1.3 Exercise 14) Write the decimal integer –31,677 as a 16-bit signed binary integer.

22) (Section 4.11 Exercise 8) Given the definition

int x;

how or the decimal values of x and ~x related.?

23) (Section 7.2 Exercise 6) What is printed?

char char1 = ‘P’;

char char2 = ‘Q’;

char *p, *q;

p = &char1;

q = &char2;

*p = *q;

printf( “%c”, char1 );

24)  (Section 7.3 Exercise 15) What is printed?

int numbs[ 2 ];

int *ptr = numbs;

numbs[ 0 ] = 10;

numbs[ 1 ] = 1000;

printf( “%d\n”, ++*ptr );

printf( “%d”, *ptr );

25) (Section 7.6 Exercise 5) Given the following code:

int sum(int a[], int n);

int main( void )  /* originally “main()” */

{

int emissions[ 10 ][ 5 ], total;

...

total = sum( ( int* ) emissions, 50 );

...

}

int sum( int a[], int n )

{


int i, val = 0;


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


val += a[ i ];

return( val );  /* originally “return val;” */

}

Explain how sum adds the values in the two-dimensional array emissions.

26)  (Section 9.5 Exercise 11) Write a line of code that uses sprintf to convert an integer of type long to a string of octal digits.

PROBLEM SET B – TEN POINTS EACH

Each of the following five problems are worth 10pts. Only four of them will be graded. You are to mark one you do not wish to have graded by writing “Do Not Grade” across the workspace provided for that problem. Mark exactly one of these Ten-Point problems in this manner otherwise the instructor will be required to choose for you (and you don’t want that).

27) (Section 5.8 Exercise 3) Write a recursive function that computes

S(n) = 2 + 4 + 6 + ... + 2n

[Hint: S(n) = S(n-1) + 2n]

28) (Section 6.8 Exercise 7) Suppose that we define

int numbs[100][100]; /* array of 10,000 ints */

and store in each cell the sum of the two indexes that reference that cell. For example, the contents of numbs[5][87] would be 92. Now assume that we map numbs into a one-dimensional array new_numbs, which also has 10,000 integer variables, in such a way that each cell in new_numbs has the same contents as the corresponding cell in numbs. What is printed?

printf(  “%d”, new_numbs[ 67 ] );  // value printed: _____

printf(  “%d”, new_numbs[ 0 ] );   // value printed: _____

printf(  “%d”, new_numbs[ 876 ] ); // value printed: _____

printf(  “%d”, new_numbs[ 777 ] ); // value printed: _____

printf(  “%d”, new_numbs[ 2 ] );   // value printed: _____

29) (Section 8.1 Exercise 4) What is printed?

#include <stdio.h>

#include <stdlib.h>

int g(int x );

int main( void )  /* originally “main()” */

{

int i;

for( i = 1; i < 5; i++ )

printf( “%d\n”, g( i ) );

return EXIT_SUCCESS;

}

int g( int x )

{

static int v = 1;

int b = 3;

v += x;

return v + x + b;

}

30) (Section 10.2 Exercise 1) Given the following structure declaration

struct complex {

double real;

double imag;

};

The conjugate of a complex number a + bi is a – bi. Write a macro conj_c( c ) that replaces the complex number c by its conjugate.

31) (Section 11.1 Exercise 7) What is printed?

int i;

float* flptr;

flptr = calloc( 3, sizeof( float ) );

for( i = 0; i < 3; ++i )

*flptr++ = i * 1.1;

for( i = 0; i < 3; ++i )

printf( “\n%f\n”, *--flptr );

EXTRA CREDIT – TEN POINTS

  
Write a structure definition for a structure named VECTOR that has two elements. The first is an integer giving the dimension of the vector and the second is a pointer to a dynamically allocated array of type double of the given dimension. Use a typedef statement to create an alias for "struct VECTOR" known as "VECTOR". 

Write a set of primitive functions than can be used to create a new VECTOR structure, free an existing VECTOR structure, and to set and retrieve any of its member elements. The function that sets the dimension should also allocate (or reallocate as appropriate) sufficient memory to store all of the components of the vector.

Write a function called DotProduct() that takes pointers to two structures of type VECTOR and returns the vector dot product of the two structures.
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