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CS 012 – Intro to Computer Science II                          Spring  -  2005
Mid-term exam Section 002  – Friday 4/29 –  total 100 points      SOLUTION
Time: 50 mins.

You may have on your desks ONLY this exam, your personalized multiple choice answer sheet, a writing implement and an eraser, and your student ID.

You may use a separate sheet(s) of scratch paper. Make good use of this – don’t write your answers in the assigned space until you are sure of them!

WRITE CLEARLY IN THE SPACE PROVIDED.

WARNING!!!: POINTS WILL BE DEDUCTED FOR MESSY & HARD-TO-READ HANDWRITING!!!
Section I (questions 1 to 25) are to be answered on your multiple choice answer sheets; Section II (questions 1 to 3) on this exam booklet. Hand both in together.

You will be required to show your student ID when you hand in your exam.

Be sure to read each problem carefully and follow the directions. 

	Section I
	50
	

	Section II Q.1
	25
	

	Section II Q.2
	10
	

	Section II Q.3
	15
	

	TOTAL
	100
	


Section I: Multiple choice – 2 points each

1. Which of the following correctly goes through and prints out all the elements of a vector named myVec?

a. for (unsigned int j = 0 ; j <   myVec.size() ; ++j) cout << myVec[j] << endl ;

b. for (unsigned int j = 0 ; j <= myVec.size() ; ++j) cout << myVec[j] << endl ;

c. for (unsigned int j = 1 ; j <   myVec.size() ; ++j) cout << myVec[j] << endl ;

d. for (unsigned int j = 1 ; j <= myVec.size() ; ++j) cout << myVec[j] << endl ;

2. Which sections of a class can a member function of that class access?

a. Private

b. Protected

c. Public

d. All of the above

e. None of the above

3. Which sections of a class can a non-member function access?

a. Private

b. Protected

c. Public

d. All of the above

e. None of the above

4. Which function gets called in the following code?

class Person

{

  public:

     void print() ;
} ;

class Student : public Person

{

  public:

   void print() ;

} ;

int main()

{

  Person* x = new Student() ;

   x->print() ;

  return 0 ;
}

a. Person::print()

b. Student::print()

c. void print() ;

d. No function gets called, this is a segmentation fault

5. Which function gets called in the following code?

class Person

{

  public:

     virtual void print() ;
} ;

class Student : public Person

{

  public:

   void print() ;

} ;

int main()

{

  Person* x = new Student() ;

   x->print() ;

  return 0 ;
}

a. Person::print()

b. Student::print()

c. void print() ;

d. No function gets called, this is a segmentation fault

6. Which of the following assigns the fifth element of an array pointed to by a pointer p1 to the value 6?

a. (p1+4) = 6 ;

b. (*p1) + 4 = 6 ;

c. *(p1+4) = 6 ;

d. *(p1[4]) = 6 ;

7. Which of the following correctly reclaims an array of integers pointed at by a pointer p1?

a. delete p1 ;

b. delete *p1 ;

c. delete [] p1 ;

d. delete [] *p1 ;

8. Polymorphism refers to:

a. The process of returning data from a function by reference

b. The specialization of classes through inheritance

c. The use of classes to represent objects

d. The packaging of data defining an object as private member variables of a class

9. Creating an object file from an implementation file is called:

a. compiling

b. assembling

c. linking

d. debugging

10. What is the output of the following code fragment?

int v1 = 1, v2 = 2 ;

int* p1 = &v1, *p2 = new int ;

*p1 = 20 ;

*p2 = 10 ;

p1 = p2 ;

cout << *p1 << “ “ << *p2 << endl 

a. 1 2

b. 20 10

c. 10 20 

d. 10 10

e. 20 20  

11. The new command returns

a. The object that it created

b. The name of the object that it created

c. The address of the object it created

d. Nothing – it only creates the object

12. Which of the following member function declarations guarantees that no member variables will be modified within that function?

a. int readOnly(int& x) const ;

b. int readOnly(const int& x);

c. const int readOnly(int& x);

d. const int readOnly(const int& x) ;

13. After the following statements have been executed, which statements are true?

char x = ‘a’ ;

char* p = &x ;

*p = ‘b’ ;

a. p now points to the value ‘a’

b. p holds the value ‘b’ 

c. p points to the variable x

d. p holds the value ‘x’

14. Which of the following statements are true?

a. Dynamically allocated objects are stored in the stack

b. Dynamically allocated objects are stored in the heap

c. Local variables are stored in the stack

d. Local variables are stored in the heap

e. A and D

f. B and C

15. Which of the following assigns the address of the variable x to the pointer p?
a. *p = &x ;

b. p = x ;

c. p = &x ;

d. &p = *x ;

16. Which of the following correctly declare an array that can hold up to 3 rows of 5 columns of characters?

a. char array[3],[5];

b. char array[3](char [5]);

c. char array[3][5];

d. char array[3,5];

17. Which of the following correctly instantiates and initializes an array of characters?
a. char str[] = “Initialize” ;
b. char str[] = { ‘I’, ‘n’, ‘i’, ‘t’, ‘i‘, ‘a’, ‘l’, ‘i’, ‘z’, ‘e’ } ;
c. char str[] = { “Initialize” } ;
d. All of the above
e. None of the above
18. The process of testing a program against all previous tests is known as:

a. regression testing

b. black box testing

c. white box testing

d. Test suite harnessing

19. What is wrong with the following code?

int* calculate()

{

  int value ;

  // …

  // A lot of calculations go here

  // …

  int* finalValue = &value ;

  return finalValue ;
}

a. Nothing

b. You cannot return an integer pointer

c. The program does not delete the memory allocated

d. The pointer value returned points to an object that no longer exists after the function exits

e. The pointer value does not exist after the function exits

20. Which of the following causes a memory leak?

a. int* x = new int ; delete x ;

b. int* x, a ; x = &a ;

c. int* x = NULL, a ; x= &a ;

d. int*x = new int, a ; x = &a ;

21. Class D inherits publicly from class B. Suppose a function f1() is defined for the base class. In what ways can D make use of f1()?

a. It can inherit, extend or reject f1()

b. It can make f1() abstract, virtual or overloaded

c. It can replace, extend or inherit f1()

d. It can overload, replace or reject f1()

22. Which of the following is the correct syntax for calling a base class constructor in the definition of a derived class constructor?

a. DerivedClass::DerivedClass() { BaseClass() ; }

b. DerivedClass::BaseClass() { DerivedClass() ; }

c. DerivedClass::DerivedClass() : BaseClass() { } 

d. DerivedClass::BaseClass() : DerivedClass() { }

23. Given the following declarations, which of the following are legal?

  class Base

  {

  private: int x ;

  protected: int y ;

  public: int z ;

  } ;

  class Derived : public Base

  {

    public: Derived() ;

  }  ;

  Derived::Derived() 

  { 

    // What can go in here? 

  }

a. z = 1 ;

b. y = 1 ;

c. x = 1 ;

d. A and B

e. B and C

f. All of the above

24. What default functions are automatically created whenever you declar a class type? 

a. A default constructor

b. A default copy constructor

c. A default = operator

d. A default destructor

e. All of the above

f. None of the above, you must define everything yourself

25. Which of the following function declarations will accept an array declared int x[30][40]?

a. void doStuff(int x[]) ;

b. void doStuff(int x[][]) ;

c. void doStuff(int x[30][]) ;

d. void doStuff(int x[][40]) ;

Section II: Coding

26.  (25 points) Design a class called ArrayOfDoubles. List separately the interface and the implementation (you do not have to show the complete .h and .cpp file headers).


The ArrayOfDoubles class models a simplified vector that contains doubles, with the following member variables:

double* startOfArray;

int size;

Give the class the following member functions:

a. A constructor that takes an integer (the size) and allocates an array of doubles of that size.

b. A destructor that reclaims any memory allocated.

c. The subscript operator ( the brackets, [] ) which retrieves the appropriate element of the array.

(10 points)The following program contains TWO possible segmentation faults.  Rewrite the function to fix both of them.  Do not add or remove or change the type of any variables (use the ones in the function):

void reverse(int a[], int numElements)

{

  assert(numElements > 0) ;

  int* start = a ;

  int* end = a + numElements;

  int* tmp ;

  for  (int j = 0 ; j < numElements/2; ++j)

  {


*tmp = *(start + j) ;


*(start + j) = *(end – j) ;

           *(end – j) = *tmp ;

  } 

}

27. (15 points) Write a function with the following header that will return the sum of all of the elements of the global variable x.

  int x[30][50] ; // Global variable

  int sum()

  {
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