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Question 1) (20 points) Fill in the blanks. 

a) A __class___ describes the form and behavior of objects. It is like a stamp out of which you can press as many objects as you want. 

b) The set of public member functions of a class is referred to as the class’s  _interface .

c) _global scope operator_ is just the standard scope operator with no class on its left. 

d) _operator overloading_ allows the same operator to work on many different types.

e) A group of related files is called a _database . 

f) Every object maintains a pointer to itself called the  _this_ pointer.

g) Member functions of a class are normally made _public_ and data members of  a class are normally made _private_ .

h) The  _associativity_ and _precedence_ of an operator can not be changed by overloading.
      also arity
Question 2) (15 points) C vs. C++
The differences between C and C++ naturally divide into two groups. The first is a collection of improvements that you can understand without knowing object-oriented programming (OOP).  The second consists of the additions that directly support OOP. List five features of C++ that can be considered in the first group. 

	· struct, enum, union are type names

· // style comments

· i/o stream – new i/o library

· function overloading

· new keywords: true, false
	· new types: bool

· template functions

· call by reference 

· in-code variable declaration

· inline functions


Question 3) (30 points) Classes and operator overloading.

We would like to write a class called Complex for performing arithmetic with complex numbers. 

a) Provide a constructor function that enables an object of this class to be initialized when it is declared. The constructor should contain default values in case no initializers are provided. 

b) Provide a public member function multiply for the multiplication of two Complex numbers. The function should return the result but should not change the values of its argument(s). 

c) Overload the operator << to print out Complex numbers. Indicate any changes that needs to be done in the class’ declaration. 

class Complex

{

public:


friend ostream& operator<<(ostream&, const Complex &);


Complex(float=1, float=1);


Complex multiply(const Complex &);

      ...

private:


float real;


float imag;

}

Complex::Complex(float r, float i)

: real(r), imag(i) {  };

Complex Complex::multiply(const Complex &c) 

{


return Complex(real*c.imag + imag*c.real,




   real*c.real - imag*c.imag);

}
ostream& operator<<(ostream& output, const Complex &c)

{


output << c.real << “+” << c.imag << “i” << eol;


return output;

}
Question 4) (15 points) Function calling methods.

Pass-by-reference can also be used in the other direction to create a return by reference. 

	1)

int &func() {

   int loc = 5;

   return loc;

}

main() {

   cout << func();   
}
	2)

int func() {

   int loc = 5;  

   return loc;

}

main() {

   cout << func();

}
	3)

int &func() {

   static int loc = 5;

   return loc;

}

main() {

   cout << func();

   func() = 1066;

}


For each of the above three cases, describe the behavior of the main function. If you think the code is erroneous, explain why.

a) func() returns a reference to automatic local, loc. But loc no longer exists when func() returns. We thus have a reference to a garbage.

b) Works fine. func() returns 5, and it is printed out.

c) func() returns a reference to static local, loc. 5 is printed out. Since func() is an alias to loc, 1066 is assigned to loc without any problem. 

Question 5) (20 points) Bit manipulation.

Using the right and left shift operator, the bitwise AND operator, and a mask, write function unpackCharacters that takes an unsigned integer and unpacks it into two characters. In the main function, print the unsigned integer bits before it is unpacked by calling displayUnsigned function, then print the characters in bits by calling displayChar function to confirm that they were unpacked correctly.

Hint 1: You do not have to do error checking on input. 

Hint 2: Assume that unsigned integers are represented in 2 bytes. 

Hint 3: Assume that displayUnsigned  function is available to print an unsigned integer in bits. However you have to write your own function to print out a character in bits.

int main()

{


unsigned num;


char chL, chU;


printf(“Enter an unsigned number to unpack:”);


scanf(“%u\n”, &num);


displayUnsigned(num);


unpackCharacters(num, chU, chL);


displayChar(chU);


displayChar(chL);


return(0);

}

void unpackCharacters(unsigned num, char &chU, char &chL)

{


char mask = 255;


chU = num >> 8;


chL = num & mask;

}

void displayChar(char ch)

{


char mask = 1 << 7;


for (int i=1; I<8; I++)


{




putchar(num & mask ? ‘1’ : ‘0’);


num << 1;

}

}

GOOD LUCK!
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