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1. Match the following terms with their definitions:

_b_ Template

_e_ ​​ Constructor

_i_   Recursion
_d_  Data abstraction

_f_  Software engineering

_a_  Overloading
_c_  Destructor
_g_  Algorithm
​​_j_  Dereferencing
_h_  Copy constructor
a. When operators or functions have different implementations depending on the types of their arguments.
b. A language structure that allows the compiler to generate multiple versions of a class type by allowing parameterized types.
c. A member function that is invoked when a class object goes out of scope.

d. Separating a data type's logical properties from its implementation.
e. A function that creates a new instance (object) of an ADT.
f. A disciplined approach to the design, production, and  maintenance of computer programs.
g. A logical sequence of discrete steps that describes a complete solution to a problem.
h. A function that allows one to initialize an object using the value of an existing object.

i. The process of solving a problem by breaking it down into smaller versions of itself.

j. Obtaining the object to which a pointer variable points.
2. Assume that a complex number a + bi  is represented by the two integers  as (a,b) and operations can be expressed in terms of the pairs, e.g.  (a,b) + (c,d) = (a+c, b+d)

a. Write the header for the complexType ADT.  Include 

· a constructor that takes two parameters

· a function to add two complex numbers

· a function equal that tests for equality

· a function print that prints a complex number (a,b) as a + bi.

class  complexType
{

public:

   complexType (double newReal, double newImag);
   void  print() const;                       
   bool  equal(Complex aComplex) const;       
   complexType add(Complex second) const; //or complexType operator::+( Complex second)const;
   bool operator == (complexType a aComplex);
private:

  double real;

  double imag;

};
b. Write the implementation for two of the functions.

complexType complexType::add(Complex second) const

// post: the sum is returned

{

   complexType temp;

   temp.real = real + second.real;

   temp.imag = imag + second.imag;

   return temp;

}
complexType::complexType(double real, double imag)

{

   realPart = real;

   imaginaryPart = imag;

}


complexType complexType::add(const complexType& otherComplex) const

{

   complexType temp;

   temp.realPart = realPart + otherComplex.realPart;

   temp.imaginaryPart = imaginaryPart + otherComplex.imaginaryPart;

   return temp;

}

bool complexType::equal(complexType aComplex) const

// post: determines if two numbers are equal

{

   return ((real==aComplex.real) &&


         (imag==aComplex.imag));  

}
d.   Declare ( as you would in main)  aComplex, initialized to be 4 + 5i. 
   Complex aComplex(4,5)
e.   Assuming aComplex, bComplex, and cComplex have been declared, assign to cComplex the sum of aComplex    and bComplex.
cComplex = aComplex.add(bComplex)
3. Describe 3 different advantages of using classes for program development.

a.   The class implementation is hidden from the application program that uses it, allowing the developer to use the

       provided functionality without being concerned with how it is implemented

       b.   Classes can be separately tested and debugged and then used in many programs
       c.   Separation of the class implementation from the class functionality means that the implementation can be 

             developed independently and even changed for reasons of efficiency or storage limitations.

      d.   They can be templated to generate different versions. 

4. The following represents the private components of aList
           length:  5
    list: 
                             [0]    [1]    [2]    [3]   [4]   [5]   [6]   [7]   [8]    [9]

a. List the elements in aList:  7 9 1 5 8
b. Show the effect of aList.insert(4), writing over the diagram above. 

           length:  5 6                                                4                        
    list: 
                             [0]    [1]    [2]    [3]   [4]   [5]   [6]   [7]   [8]    [9]

c.  Fill in the code for insert
            template<class elemType>

     void listType<elemType>::insert(const elemType& newItem)

     {

        list[length]=newItem;

        length++;

     }

5. What will be the output of the following code? 

int *p;

int *q;

p = new int;
q = new int;

*p = 7;
*q = 8;

p=q

cout << *p << "  " << *q << endl;    

*q= 9;

   cout << *p << "  " << *q << endl;

      delete q;

    8 8
    9 9
6. Given the following linked list, write the code necessary to


[image: image1]

a. Print the info in the second element

cout << list->link->info    

or
cout << ptr->info
b. Change the info in the first element to 6

list->info = 6;
c. Remove the third element

  nodeType *temp= ptr->link;

  ptr->link= ptr->link->link;

  delete temp;
d. Print the elements in the list

  nodeType *current=list;
  while (current!=NULL)

  {

    cout << current->info;

    current= current->link;

  }

e. Add an element with info equal to 7 between the second and third elements.
   nodeType *newNode;
   newNode = new NodeType;

   newNode->info = 7;

   newNode->link = ptr->link

   ptr->link = newNode;

7. Given

int mystery(int number)

{

  if (number==0)

     return number;

  else 

     return number*number + mystery(number - 1)
}

a.  Identify the base case

    if (number==0)

     return number;

b.  Identify the general case

      else 

     return number*number + mystery(number - 1)

c.  What is the output of  number(3)   14
d. .  What is the output of  number(-2)   Nothing, the program crashes with a stack overflow.
PART  2:  Please complete and hand in the above problems before starting this part. Email me your answer and save a copy for yourself.  You may use the compiler and anything available on the course page.
PRIVATE 

8. Construct the header for a class, camelType, that contains an ID, a number of humps, and the amount of water it has stored. Include the following member functions:

a. A default constructor

b. A parameterized constructor

c. A function addWater that increases the amount of water stored

d. An overloaded operator = =. Assume a camel is identified by its ID

e. A function print that prints the ID, number of humps, and amount of water stored

Write implementations for 3 of parts a-e.

9. Write a driver (no menu necessary) that 

a. Declares a list of camels 

b. Adds two camels to the list, checking first to make sure that the second camel is not the same as the first

c. Prints the list of camels




[image: image2.emf]

 EMBED Photoshop.Image.6 \s [image: image3.emf]

 EMBED Photoshop.Image.6 \s [image: image4.emf]
10. Have a wonderful break.
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