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1. Hand in BOTH this exam booklet AND the MC answer sheet.  Taking an exam booklet from the exam room will result in an automatic grade of ‘F’ for this course.
1. This test is worth 17.5% of your final mark.
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Choose the best answer in each of the following multiple-choice questions.
1 mark each. The questions use code type discussed in lectures.
The following classes, taken from course material, is used in some of the questions:
	// In Integer.h

class Integer {
public:
  int i;
  Integer():i(0){}
  Integer(int ii) : i(ii) {}
	
  Integer operator+(Integer& rv)  
  {
    return Integer(i + rv.i);
  }

  Integer& operator+=(Integer& rv) 
  {
    i += rv.i;
    return *this;
  }
};
	In IntArray.h

class IntArray {
  enum { sz = 5 };
  int i[sz];
public:
  IntArray(){ 
     memset(i, 0, sz* sizeof(*i));
  }
  IntArray(IntArray&);
  ~IntArray();
  int& operator[](int x) {
     return i[x];
  }
  friend  ostream& operator<<(ostream& os, IntArray& ia) {
     for (int j = 0; j < ia.sz; j++) {
		  os << ia.i[j] << " ";
     }
     return os;
  }
  friend istream&  operator>>(istream&, IntArray&);
};



1. In the function Integer():i(0){} the expression :i(0) is called the 
a. default constructor    b. copy constructor    c. null constructor    d. overloaded constructor   e. initializer list	

2. The function  	Integer():i(0){} is called 
a. default constructor    b. copy constructor    c. destructor    d. overloaded constructor   e. initializer list

3.  In executing the function  Integer operator+(Integer& rv) how many times is pass-by-value used
a. 0    	b. 1  	 c. 2    	d. 3    	e. 4	 

4.  In executing the function  Integer& operator+=(Integer& rv) how many times is pass-by-value used
a. 0    	b. 1  	 c. 2    	d. 3   	e. 4

5. What is the type of   this   that is written in the body of Integer::operator+=(Integer&) ?
a. Integer	b. Integer*	c. Integer&	d. int	e. int* 	

6. In the body of  Integer& operator+=(Integer&)which of the following functions is executed by the statement return *this;   ?
a. Integer()	b Integer(int)	   c. operator+(Integer&)	d. operator+=(Integer&)	
e. none of the previous

The following code executed in main() is used in questions 7 - 10
Integer ii(1), jj(2), kk(3), ll;	// statement 1
Integer mm(ii + jj);			// statement 2
Integer nn = kk += mm;		// statement 3

7. In executing statement 2 how many calls to a copy constructor are made?
a. 0	b. 1	c. 2	d. 3	e. 4

8. In executing statement 3 how many calls to a copy constructor are made?
a. 0	b. 1	c. 2	d. 3	e. 4

9. In executing statement 2 what is the value of mm.i?
a. 0	b. 1	c. 2	d. 3	e. 4
10. In executing statement 3 what is the value of nn.i?
a. 0	b. 1	c. 2	d. 3	e. none of the previous

11. Where X is an instance of the IntArray class and i is an int, what is wrong with the statement X[i] = X[i+1]; ?
a. you can’t use the overloaded indexing operator as an l-value
b. you can’t use the overloaded indexing operator as an r-value
c. it should be X.operator[i] = X.operator[i+1];	d. it should be X.operator(i) = X.operator(i+1);
e. there’s nothing wrong with the statement

12. The << and >> operators in order are known respectively as 
a. get and set operators	b. set and get operators	c. cout and cin operators
d. insertion and extraction operators	e. extraction and insertion operators

13. In the function  istream&  operator>>(istream& is, IntArray& ia) the return value ostream& is used for?
a. chaining	b. dereferencing	c. overloading	d. return by value	 e. return an address

14 Which of the following member functions is executed in the statement   return Integer(i + rv.i);
a. Integer(int ii)	b. Integer(int (ii + jj))		c. Integer(int ii, int jj)
d. Integer operator+(Integer& rv)  	e. no member functions are executed

The following code that runs in main is used in questions 15 to 18
	int sz = 5;				// line 0
	IntArray X, Y;				// line 1
	for (int j = sz; j>0; j--)		// line 2
		X[sz - j] = Y[j - 1] = j;	// line 3
	cout << X << Y;			// line 4

15. Which of the following is the output from line 4?
a. 4 3 2 1 0 0 1 2 3 4	b. 1 2 3 4 5 1 2 3 4 5	c. 0 1 2 3 4 4 3 2 1 0
d. 1 2 3 4 5 5 4 3 2 1	e. 5 4 3 2 1 1 2 3 4 5

16. Following line 4, what is the output of the statement cout<<X[1]<<Y[2];?
a. 42	b. 24	c. 12 	d. 43	e. 34

17. Which of the following is equivalent to the statement on line 3?
a. X.operator[](sz-j) = Y.operator[](j-1) = j;
b. X.operator[](sz-j)(Y.operator[](j-1) = j);
c. X.operator[](sz-j).Y.operator[](j-1) = j;
d. X.operator[](sz-j)(Y.operator[](j-1)(j));
e.  X.operator[](Y.operator[](j-1)(sz-j)(j));

18. Following line 4, which of the following statements has the same effect as:	X[Y[1]] = 0 
a. X.operator[]= Y.operator[](1) = 0	b. X.operator[(Y.operator[](1))] = 0
c. X.operator(Y.operator[](1)) = 0	d. X.operator[](Y.operator[1])) = 0
e. X.operator[](Y.operator[](1)) = 0

19. Which of the following is likely to be in the definition (body) of the IntArray destructor?
a. delete []i;	b. delete i;	c. delete i[];	d. delete enum; delete []i;
e. none of the previous are correct

20. The function istream&  operator>>(istream&, IntArray&) is
a. a member function of the IntArray class that is a friend of its private data
b. a global function that is a friend of the main() function
c. a global function that is a friend of the IntArray class
d. a member function of the IntArray class that is a friend of the overloaded << operator
e. none of the previous is true

Short Question 21. [20 marks]   Class IntArray is modified so it includes a new overloaded relational == operator. 
//In IntArray.h

class IntArray {
	enum { sz = 5 };
	int i[sz];
public:
	IntArray(){memset(i, 0, sz* sizeof(*i));}
	IntArray(IntArray&);
	int& operator[](int x) {return i[x];}
	bool operator==(IntArray&);
	friend  ostream& operator<<(ostream& os, IntArray& ia) {
		for (int j = 0; j < ia.sz; j++) {
			os << ia.i[j] << " ";
		}
		return os;
	}
	friend istream&  operator>>(istream&, IntArray&);
};

The overloaded == operator returns true if the elements of i are the same in two instances of IntArray. For example, there are three instances of IntArray named I, J and K. I and J hold the ints 0, 1, 2, 3, 4 and K holds the ints 5, 6, 7, 8, 9. I==J returns true and I==K returns false.
Write the definition of the overloaded == operator as it would appear in IntArray.cpp
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