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1. Introduction 
 
The purpose of this tutorial letter is to supply the solution for Assignment 2, and to indicate how you should 
interpret the results you obtained for this assignment.  This assignment covers the work discussed in 
Chapters 10, 11 and 12 of the Study Guide (Tutorial Letter 102), as well as the relevant sections in 
Chapters 10, 11 and 12, and Appendices 7 and 8 of Savitch.  Note that you should have included the input 
and output of all programs you were required to write. 
 
The assessment and feedback given on your assignment, serve as an indication of your mastering of the 
study material.  
If you received a good mark, you can be confident that you are on the right track.  If you did not receive a 
good mark, it is an indication that you need to revise your study method for COS1512.   

 

2. Tutorial matter distributed to date 

 

 
If you have not received all of the above-mentioned tutorial matter, please download it from myUnisa at 
https://my.unisa.ac.za. 

 

DISK 2017 Prescribed software 

COS1512/101/3/2017 First tutorial letter: General information, study programme, exam admission 
and assignments 

COS1512/102/1/2017 Study Guide 

COS1512/103/1/2017 How to create an assignment as a PDF file 

COS1512/201/1/2017 Solution to Assignment 1 

COS1512/202/1/2017 This letter: Solution to Assignment 2 
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3. Allocation of marks 
 

When we mark assignments, we comment on your answers.  Many students make the same mistakes and 
consequently we discuss general problems in the tutorial letters.  It is, therefore, important to work through 
the tutorial letters and to make sure you understand our solutions and where you went wrong.   

 

The maximum number of marks you could obtain for Assignment 2 is 80. This is converted to a 
percentage.  If you for instance obtained 40 marks for Assignment 2, you received 50% for Assignment 
2.  This percentage in turn contributes a weight of 80% to the year mark, as can be seen in the 
summary of the weights allocated to the assignments for COS1512 below.  

 

Assignment 
number 

Weight 

1 20 

2 80 

3 0 

 
Questions 3, 4 and 6 have not been marked.  However, 5 marks are awarded if you attempted questions 3, 
4 and 6 (note that this is not the way in which questions will be marked in the examination!).  We include 
complete solutions for all questions.   
 
The marks you received for question 1 were determined on the following basis:  
Question not done          0/5 
Question attempted, but the program does not work at all     1/5 
A good attempt, but there are a few problems with your answer   3/5 
The program works correctly and produces the correct output   5/5 
 
The marks you received for question 2 were determined on the following basis: 
Question not done            0/30 
Each correct response to questions (a,b,c,d,e,g,h,j,k,m,n and q) = 2 marks   24/30 
Each correct response to questions (f,i,l,o,p and r) = 1 mark      6/30 
√ 
 
The marks you received for questions 5 and 7 was determined on the following basis:  
Question not done          0/15 
Question attempted, but the program does not work at all     5/15 
A good attempt, but there are a few problems with your answer   10/15 
The program works correctly and produces the correct output   15/15 
 
 
In other words, you can obtain a maximum of 5 marks for questions 1, 3, 4 and 6; a maximum of 30 marks 
for question 2; and a maximum of 15 marks for questions 5 and 7. 
 
Note that not all mistakes are corrected – but we will provide informative comments. 
 
If you did not include the program output for questions 1, it means there are “a few problems with your 
answer” and the maximum you can get is then 3/5. If you did not include the program output for questions 5 
and 7, it means there are “a few problems with your answer” and the maximum you can get is then 10/15.  
 
We did not award any marks to assignments submitted more than four weeks after the due date.  However, 
we still provided informative comments. 
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4. Solution to Assignment 
 

Question 1 [max of 5 marks] 
 
Discussion: 
For this question, you had to convert the struct Student into a class. There is essentially only a slight 

difference between a struct and a class. A class is the same as a struct (i.e. a struct may also 

contain both member variables and member functions just like a class, even though the examples in 

Savitch do not show that) except that, by default, all members are inaccessible to the general user of the 
class. This means that all members of a struct are by default public, and all members of a class are 

by default private. Therefore, we have to specify that the member functions are public. (As an exercise, 

omit the public keyword from the class and recompile it.) While there are situations where a struct is 

more suitable, as a rule, you should use classes rather than structs. In general, it is preferable to use 
classes, as classes offer better protection. 
 
An object encapsulates or combines data and operations on that data into a single unit. In C++, the 
mechanism that allows you to combine data and the operations on that data in a single unit is called a 
class. 

 

As name, quiz1, quiz2, midtermExam and finalExam are private member variables (see page 

549 of Savitch 6th edition/ page 581 of Savitch 7th edition/ pages 573-582 of Savitch, 8th edition/pages 

589-595 of Savitch, 9th edition) of class Student, they cannot be accessed directly in the main() function. 

As a result, public member functions getQuiz1(), getQuiz2(),  getMidtermExam(), 

getFinalExam() and Term() are used to access these member variables in order to determine their 

values. These functions are known as accessor functions, while setName(), setQuiz1(), setQuiz2(), 

setMidtermExam()and setFinalExam()are mutator functions. (Study pages 553-554 of Savitch, 6th 

edition/ pages 585-586 of Savitch 7th edition/ pages 581-582 of Savitch, 8th edition/ pages 597-598 of 
Savitch, 9th edition).  
 
Mutator functions are used to change or modify member variables of an object. The parameter of the 
mutator function typically indicates the value according to which the member variable should be changed. 

For example, the mutator function setQuiz1()below modifies member variable quiz1 to q1: 
void Student::setQuiz1(int q1) 

{ 

    quiz1 = q1; 

} 

 

Note the prototypes for member functions: 
   string getName()const; 

   int getQuiz1()const; 

   int getQuiz2()const; 

   int getMidtermExam()const; 

   int getFinalExam()const; 

 

These member function are accessors - hence the const keyword at the end of the function definition. 

Note that a member function that does not have the const keyword at the end of it could mutate (change 

or modify) the state of the object. Although member function calcAverage() is not an accessor, it should 

not modify the object, and therefore the prototype for member function calcAverage() also has the 

const keyword at the end of the function definition: 
   int calcAverage()const; 

 

Program listing: 
#include <iostream> 
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#include <string> 

using namespace std; 

 

//Class declare  

class Student 

{ 

public: 

   Student(); 

   void setName(string n); 

   void setQuiz1(int q1); 

   void setQuiz2(int q2); 

   void setMidtermExam(int m); 

   void setFinalExam(int f); 

   string getName()const; 

   int getQuiz1()const; 

   int getQuiz2()const; 

   int getMidtermExam()const; 

   int getFinalExam()const; 

   int calcAverage()const; 

private: 

    string name; 

    int quiz1; 

    int quiz2; 

    int midtermExam; 

    int finalExam; 

}; 

 

//Implementation of member functions for class Student 

Student::Student() 

{ 

    name = " "; 

    quiz1 = 0; 

    quiz2 = 0; 

    midtermExam = 0; 

    finalExam = 0; 

} 

 

void Student::setName(string n) 

{ 

    name = n; 

} 

 

void Student::setQuiz1(int q1) 

{ 

    quiz1 = q1; 

} 

 

void Student::setQuiz2(int q2) 

{ 

    quiz2 = q2; 

} 

 

void Student::setMidtermExam(int m) 

{ 

    midtermExam = m; 

} 

 

void Student::setFinalExam(int f) 

{ 

    finalExam = f; 

} 



 6 

 

 
string Student::getName()const  

{ 

    return name; 

} 

 

int Student::getQuiz1()const  

{ 

    return quiz1; 

} 

 

int Student::getQuiz2()const  

{ 

    return quiz2; 

} 

 

int Student::getMidtermExam()const  

{ 

    return midtermExam; 

} 

 

int Student::getFinalExam()const  

{ 

    return finalExam; 

} 

 

int Student::calcAverage()const  

{ 

    return int((quiz1 * 10 + quiz2 * 10)/2 * 0.25 + midtermExam * 0.25  

    + finalExam * 0.5); 

} 

//Main function of application 

int main() 

{ 

    Student aStudent; 

    string n; 

    int q1,q2,m,f; 

 

// Obtain student detail     

    cout << "Please enter student's name: "; 

    getline(cin, n); 

    aStudent.setName(n); 

    cout << "Enter mark for quiz 1: "; 

    cin >> q1; 

    aStudent.setQuiz1(q1); 

    cout << "Enter mark for quiz 2: "; 

    cin >> q2; 

    aStudent.setQuiz2(q2); 

    cout << "Enter mark for midterm exam: "; 

    cin >> m; 

    aStudent.setMidtermExam(m); 

    cout << "Enter mark for final exam: "; 

    cin >> f; 

    aStudent.setFinalExam(f); 

     

//Display student detail 

    cout << "\nStudent name: " << aStudent.getName() << endl; 

    cout << "Mark for 1st quiz: " << aStudent.getQuiz1() << endl; 

    cout << "Mark for 2nd quiz: " << aStudent.getQuiz2() << endl;     

    cout << "Mark for midterm exam: " << aStudent.getMidtermExam() << endl; 

    cout << "Mark for 1st final exam: " << aStudent.getFinalExam() << endl;  

    cout << "Average numeric score for  course: " << aStudent.calcAverage()  



 7 COS1512/202/1/207 

 

 
         << endl; 

    return 0; 

} 

 

Input and output: 
Please enter student's name: Johnny Deppo 

Enter mark for quiz 1: 7 

Enter mark for quiz 2: 5 

Enter mark for midterm exam: 65 

Enter mark for final exam: 73 

 

Student name: Johnny Deppo 

Mark for 1st quiz: 7 

Mark for 2nd quiz: 5 

Mark for midterm exam: 65 

Mark for 1st final exam: 73 

Average numeric score for  course: 67 

Press any key to continue . . . 

 

 

 

Question 2 [max of 30 marks] 
 

(a) What is the purpose of the keywords public and private in the class declaration? 
Member variables and member functions declared following a private label are accessible only to other 

member functions of the class.√ Data members and member functions following a public label are 

accessible to functions that are not members of the class (client functions). √   (2) 
 

(b) What is the difference between a class and an object?  
A class can be seen as a user-defined data type. A class is a type whose variables are objects. We use a 
class to declare or instantiate an object. √ 
An object is a variable that has functions associated with it. These functions are called member functions. 
The object‟s class determines which member functions the object has. √ (2) 
 

(c) What does it mean to „instantiate’ an object? 

To „instantiate’ an object means to declare or create an object. √ This will allocate memory to the object 
where the values of the object‟s member variables can be stored. It will also initialize those member 
variable to the values specified in the object‟s constructor. √ (2) 
 

(d) What is the purpose of a constructor?  
A constructor is automatically invoked when an object is instantiated (declared). √  The constructor can 
initialise some or all of the object‟s data members to appropriate values. √    (2) 
 

(e) What is the difference between the default constructor and the overloaded constructor? 
The default constructor takes no arguments. The default constructor is automatically invoked when an 
object is instantiated. √ An overloaded constructor is a constructor with arguments so that the user can 
specify the values with which the object should be initialized. √     (2) 
  

(f) What is the purpose of a destructor? 
Like constructors, destructors are also functions and do not have a return type. However, a class may have 
only one destructor and the destructor has no parameters. The name of a destructor is the tilde character 
(~) followed by the name of the class. The destructor automatically executes when the class object goes 
out of scope and releases the memory used by the object. √     (1) 
 

(g) What is the purpose of an accessor? 
An accessor is a member function that accesses the contents of an object in order to return the value of a 
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specific member variable. √ An accessor for an object does not modify that object. √ This is why it is good 
practice to use the keyword const when accessors are defined.     (2) 
 

(h) What is the purpose of a mutator? 
A mutator is a member function that can modify an object. √ Every non-const member function of a class is 
potentially a mutator. In the simplest case, a mutator just assigns a new value to one of the data members 
of the class. In general, a mutator performs some computation and modifies any number of data members. 
√             (2) 
 

(i) What is the purpose of the scope resolution operator? 

The scope resolution operator :: is used to specify the class name when giving the function definition for 
a member function. √            (1) 
 

(j) What is the difference between the scope resolution operator and the dot operator? 
The scope resolution operator is used to indicate the class name to which an object belongs, √  whereas 
the dot operator is used to indicate to which object a member variable belongs. √   (2) 
 

(k) What is the difference between a member function and an ordinary function? 
A member function is a function that is associated with an object. √  An ordinary function belongs to the 
main program. √            (2) 
 

(l) What is an abstract data type (ADT)? 
An ADT is a data type that separates the logical properties from the implementation details, i.e. the 
interface and the implementation of the class are separated. √     (1) 
 

(m) How do we create an ADT? 
We define an ADT as a class and place the definition of the class and implementation of its member 
functions in separate files. √  The ADT class is then compiled separately from any program that uses it. √ 
              (2)  
 

(n) What are the advantages of using ADTs? 
ADTs prevent programmers who use the ADT from having access to the details of how the values and 
operations are implemented. The user of the ADT only knows about the interface of the ADT and need not 
know anything about the implementation. This protects the ADT against inadvertent changes. √ The same 
ADT class can be used in any number of different programs. √     (2) 
 

(o) What is separate compilation? 

Separate compilation means that a program is divided into parts that are kept in separate files, compiled 
separately and then linked together when the program is run. √     (1) 
 

(p) What are the advantages of separate compilation? 

Separate compilation allows programmers to build up a library of classes so that many programs can use 
the same class. √            (1) 
 

(q)     What is a derived class? 

A derived class is a class that was obtained from another class by adding features through inheritance to 
create a specialized class, √  which also includes the features of the base class. √   (2) 
 
(r) What is the purpose of inheritance? 

Inheritance allows one to define a general class and then define more specialized classes by adding 
some new details to the existing general class. √       (1) 
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Question 3 [This question was not marked, and 5 marks were allocated for 

attempting it] 
 
(a) For this question, you were given the following class declaration, and code fragment. You had to 

explain what is wrong and in the code and write code to correct it: 
 

class Employee 

{ 

public: 

   Employee (); 

   string getName(); 

private: 

   bool citizen; 

   string lastName; 

   string firstName; 

   string employeeNumber; 

}; 

  
 int main() 

 { 

   Employee e; 

   …… 

   string eNumber = e.employeeNumber;   

   return 0; 

 } 

 

From the class declaration, it can be seen that the member variable employeeNumber is private. 

Therefore only member functions of class Employee have direct access to member variable 

employeeNumber of object e. To allow access from outside to the private member variables of object 

e, we need to define an accessor function for  getEmlpoyeeNumber(), i.e. change the class definition 

as shown in bold: 
 

class Employee 

{ 

public: 

   Employee (); 

   string getName(); 

   string getEmployeeNumber(); 

 

private: 

   bool citizen; 

   string lastName; 

   string firstName; 

   string employeeNumber; 

}; 

  
 int main() 

 { 

   Employee e; 

   …… 

   string eNumber = e.getEmployeeNumber();   

   return 0; 

 } 
 

(b)  For this part of the question, you had to explain what is wrong with the following code fragment, 
and then write code to coorect it: 
Employee myCompany[5], director; 

director.citizen = myCompany.citizen[0]; 
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director.lastName = myCompany.lastName[0]; 

director.firstName = myCompany.firstName[0]; 

director.employeeNumber = myCompany.employeeNumber[0]; 

 

The program fragment contains two errors. All the member variables for class Employee are private 

and cannot be accessed directly, neither to obtain the value of a member variable, nor to set or change 
the value of a member variable. Also, to refer to an element of the array, he index should appear 
directly after the array name, not after the member variable name. To correct all these errors, use the 
statement in bold: 
 

Employee myCompany[5], director; 

director = myCompany[0]; 

 
 

  

Question 4 [This question has not been marked.  A max of 5 marks if you 

attempted this question] 
 
There are many acceptable solutions to this program. The purpose of this question was just to allow 
you to get your hands dirty with designing and implementing your own class – not a trivial exercise, but 
very time-consuming to mark each individual version, which is why we only show our own (very simple) 
version.  
 
We designed our DVD class to contain information such as the title of the movie, the director of the 

movie, the year it was released, the number of copies in stock and the running time. We did not use 
separate compilation. 
 
Our class should be able to do the following: 

 Retrieve the title of the movie 

 Retrieve the director of the movie 

 Retrieve the year it was released 

 Retrieve the number of copies in stock 

 Retrieve the running time 

 Set the title of the movie 

 Set the director of the movie 

 Set the year it was released  

 Set the number of copies in stock 

 Set the running time 

 

In the application we use a loop to obtain information for 3 DVDs. Then we use two loops to first list the 

DVDs produced before 1960, and then determine which DVDs should be discounted (produced before 

1960 with a running time of less than 2 hours (120 minutes). 

Program listing: 
#include <iostream> 

#include <string> 

using namespace std; 

 

class DVD 

{ 

public: 

    DVD(); 

    DVD(string titleP, string directorP, int yearReleasedP, int nrCopiesP, 
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int runningTimeP); 

    ~DVD(); 

    void setTitle(string titleP); 

    void setDirector(string directorP); 

    void setYearReleased(int yearReleasedP); 

    void setNrCopies(int nrCopiesP); 

    void setRunningTime(int runningTimeP); 

    string getTitle() const; 

    string getDirector() const; 

    int getYearReleased() const; 

    int getNrCopies() const; 

    int getRunningTime() const; 

private: 

    string title; 

    string director; 

    int yearReleased; 

    int nrCopies; 

    int runningTime; 

}; 

 

DVD::DVD()      //default constructor 

{ 

 

        title = " "; 

        director = " "; 

        yearReleased = 0; 

        nrCopies = 0; 

        runningTime = 0; 

} 

 

DVD::DVD(string titleP, string directorP, int yearReleasedP, int nrCopiesP,  

  int runningTimeP)     //overloaded constructor 

{ 

 

        title = titleP; 

        director = directorP; 

        yearReleased = yearReleasedP; 

        nrCopies = nrCopiesP; 

        runningTime = runningTimeP; 

} 

 

DVD::~DVD()      //default constructor 

{ 

 

  cout << endl << "Goodbye!" << endl<< endl; 

} 

 

//implementation 

//The following 5 mutators change / set the values of the member variables 

 

void DVD::setTitle(string titleP) 

{ 

    title = titleP; 

} 

 

void DVD::setDirector(string directorP)      //mutator 

{ 

    director = directorP; 

} 

 

void DVD::setYearReleased (int yearReleasedP)      //mutator 
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{ 

    yearReleased = yearReleasedP; 

} 

 

void DVD::setNrCopies (int nrCopiesP)      //mutator 

{ 

    nrCopies = nrCopiesP; 

} 

 

void DVD::setRunningTime (int runningTimeP)      //mutator 

{ 

    runningTime = runningTimeP; 

} 

 

//The following 5 accessors returns the values of the member variables 

 

string DVD::getTitle() const          //accessor 

{ 

    return title; 

} 

 

string DVD::getDirector() const          //accessor 

{ 

    return director; 

} 

 

int DVD::getYearReleased() const          //accessor 

{ 

    return yearReleased; 

} 

 

int DVD::getNrCopies() const          //accessor 

{ 

    return nrCopies; 

} 

 

int DVD::getRunningTime() const          //accessor 

{ 

    return runningTime; 

} 

 

 

//main application 

int main() 

{ 

    DVD GreatClassics[3]; 

    string sTitle, sDirector; 

    int nYearReleased, nNrCopies, nRunningTime; 

 

//Obtain details of movies in stock 

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

    { 

        cout << endl <<"Please enter the details for DVD "<< i+1 << 

               ": " << endl; 

        cout << endl << "Enter title of DVD: " << endl; 

        getline(cin, sTitle, '\n'); 

        GreatClassics[i].setTitle(sTitle); 

        cout << "Enter director: " << endl; 

        getline(cin, sDirector, '\n'); 

        GreatClassics[i].setDirector(sDirector); 

        cout << "Enter year released : " << endl; 
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        cin >> nYearReleased; 

        GreatClassics[i].setYearReleased(nYearReleased); 

        cout << "Enter number of copies in stock: " << endl; 

        cin >> nNrCopies; 

        GreatClassics[i].setNrCopies(nNrCopies); 

        cout << "Enter running time in minutes: " << endl; 

        cin >> nRunningTime; 

        GreatClassics[i].setRunningTime(nRunningTime); 

        cin.get(); 

    } 

 

//List DVDs produced before 1960 

    cout << "----------------------------------------------" << endl; 

    cout << "These DVDs were produced before 1960: " << endl; 

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

    { 

        if (GreatClassics[i].getYearReleased() < 1960) 

        { 

           cout << "Title: " << GreatClassics[i].getTitle() << endl; 

           cout << "Director: " << GreatClassics[i].getDirector() << endl; 

           cout << "Year Released: " << GreatClassics[i].getYearReleased()   

                << endl; 

           cout << "Running time: " << GreatClassics[i].getRunningTime()  

                << " minutes" << endl << endl; 

        } 

    } 

        cout << "----------------------------------------------" << endl; 

 

//List and determine number of DVDs to be discounted 

    cout << "These DVDs will be discounted" << endl; 

    int count = 0; 

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

    { 

        if ((GreatClassics[i].getYearReleased() < 1960) &&  

            (GreatClassics[i].getRunningTime() < 120)) 

        { 

           cout << "Title: " << GreatClassics[i].getTitle() << endl; 

           count++; 

        } 

    } 

    cout <<endl << "There are " << count << " DVDs that will be discounted" 

         << endl; 

 

return 0; 

} 

 

Output: 
 

Please enter the details for DVD 1: 

 

Enter title of DVD: 

Dr Zhivago 

Enter director: 

Peter Stravinsky 

Enter year released : 

1952 

Enter number of copies in stock: 

5 

Enter running time in minutes: 

220 
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Please enter the details for DVD 2: 

 

Enter title of DVD: 

My Fair Lady 

Enter director: 

Jon Berenstein 

Enter year released : 

1955 

Enter number of copies in stock: 

3 

Enter running time in minutes: 

110 

 

Please enter the details for DVD 3: 

 

Enter title of DVD: 

Lassie come home 

Enter director: 

Albert Johnson 

Enter year released : 

1957 

Enter number of copies in stock: 

2 

Enter running time in minutes: 

119 

---------------------------------------------- 

These DVDs were produced before 1960: 

Title: Dr Zhivago 

Director: Peter Stravinsky 

Year Released: 1952 

Running time: 220 minutes 

 

Title: My Fair Lady 

Director: Jon Berenstein 

Year Released: 1955 

Running time: 110 minutes 

 

Title: Lassie come home 

Director: Albert Johnson 

Year Released: 1957 

Running time: 119 minutes 

 

---------------------------------------------- 

These DVDs will be discounted 

Title: My Fair Lady 

Title: Lassie come home 

 

There are 2 DVDs that will be discounted 

 

Goodbye! 

 

 

Goodbye! 

 

 

Goodbye! 

 

 

Process returned 0 (0x0)   execution time : 109.250 s 

Press any key to continue. 
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Discussion: 
There are various solutions to this question. The concepts of declaring a class of objects may be new to 
you, and you may have struggled to implement it. We hope that after studying our solution you will 
understand it, and be able to apply it. 
 

 If a class has constructors and you declare an array of class objects, the class must have the 

default constructor. The default constructor is used to initialise each (array) class object. 

 The declaration statement  

DVD GreatClassics[3]; 

declares an array named GreatClassics that contains 3 elements that each is of type DVD. 

Note the three Goodbye!s in the output indicating that the destructor was called three times. 

 We refer to a specific member function of a specific element in the array by using the dot operator 

“.”. 

 

 

Question 5 [max of 15 marks] 

 
For this question, you had to define a class Player as an Abstract Data Type (ADT), so that separate files 

are used for the interface and implementation. See section 10.3, page 573 – 582 of Savitch 6th edition / 
page 605-614 of Savitch 7th / page 601-610 of Savitch 8th  edition/ page 618 - 627 of Savitch 9th  edition for 
more on ADT‟s and section 12.1, page 683-693 of Savitch 6th edition / page 726-741 of Savitch 7th / page 
717-727 of Savitch 8th edition/ page 734-744 of Savitch 9th edition for more on separate compilation. 
 
C++ has facilities for dividing a program into parts that are kept in separate files, compiled separately, and 
then linked together when the program is run. The header (.h) files are effectively the interfaces of the 

different classes, and the .cpp files contain the implementations.  

For this exercise, you should have created three files: 
 Player.h  

 Player.cpp 

 main.cpp 

 

The  ADT class Player has member variables name, team, level and points. The class contains 

 a default constructor,  

 an overloaded constructor,  

 a destructor,  

 accessor and mutator functions for each of the member variables,  

 a void member function reset to reset the member variables of a Player to values 

specified by parameters  

 overloaded friend functions for the operators ==, > and ++ as well as for the stream 

extraction operator >> and the stream insertion operator << 

 a void member function requestHint to display a message and adapt the values of 

member variables points and level. 

 

Consider operators ==, >  and  ++ overloaded as friend functions of the class Player: 
        friend Player operator++(Player &P); 

        friend Player operator--(Player &P); 

        friend bool operator>(const Player &player1, const Player &player2);  

Note, the const keyword is used in the definition of operator > to guarantee that these functions will not 

modify the Player objects. When we compare two Player objects with > we do not want to change or 

modify the objects we compare. A friend function may manipulate the underlying structure of the class 
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but the const keyword ensures that these manipulations do not modify the object in any possible way.  We 

cannot place a const at the end of each prototype as the function is not a member function. 

 
The relational friend function >  returns a Boolean value – it returns true if the points member variable 

of the first object instantiation is bigger than that of the second object instantiation, and false otherwise. 

This should be kept in mind when the function is used. 

Note the difference between the signatures for the overloaded friend functions for the stream extraction 

operator >> and the stream insertion operator <<:  
        friend istream & operator>>(istream & ins, Player & P);          

        friend ostream & operator<<(ostream & out, const Player & P);  

The overloaded stream insertion operator << uses the const keyword to ensure that the object which is 

sent to the output stream will not be modified. In the case of the overloaded stream extraction operator >>, 

the object retrieved from the input stream, must change. The overloaded stream insertion operator << 

modifies the output stream and the overloaded stream extraction operator >> modifies the input stream, 

therefore both the ostream and the istream must be reference parameters.  

 

Since the stream insertion operator << and stream extraction operator >> are overloaded as friend 
functions, they have direct access to the member variables of the object. Therefore we do not use accessor 
functions to retrieve the values of the member variables of the objects used in the overloaded stream 

insertion operator << and stream extraction operator >> functions. We refer directly to the member variables 
as highlighted below: 
istream & operator>>(istream & ins,  Player & P)  

{ 

      ins >> P.name;  

      ins >>  P.team;  

      ins >>  P.points;  

      ins >>  P.level;  

      return ins;  

} 

   

ostream & operator<<(ostream & out, const Player & P)  

{ 

      cout << "Player : " << P.name << endl;  

      cout << "Team : " << P.team << endl;  

      cout << "points : " << P.points << endl;  

      cout << "level  : " << P.level << endl;  

      return out;  

} 

 

Also, note that in the implementation of the overloaded operator >> we do not use cout statements to tell 

the user to type in input or in what format the input should be. The purpose of overloading the operator >> 

is to allow us to use the operator >> to read in (extract) an object in the same way we would use it to read 

in or extract an ordinary variable. Consider the implementation of the overloaded >>:  
istream & operator>>(istream & ins,  Player & P)  

{ 

      ins >> P.name;  

      ins >>  P.team;  

      ins >>  P.points;  

      ins >>  P.level;  

      return ins;  

} 

 

and the way it is used in the application:   
    Player player3; 
 : 

 : 
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    cout << "Please enter details of the next player i.e. name, team, " 

         << "level and points: "; 

    cin >> player3;. . . 

 
In the same way, we overload the stream insertion operator << in order to be able to use it as follows: 
    cout << "Player 3:" << endl; 

    cout << player3 << endl; 

 

Tips for separate compilation with multiple files in Code::Blocks: 

 Only the .cpp files should be „added‟ to the project. 

 All files must be in the same directory or folder as the project file. 

 The .cpp files must contain the preprocessor directive to include the .h files.  

 e.g. #include "Player.h" 

 
Note that all the files (Player.h, Player.cpp and main.cpp) must be in the same folder. 

The complete listing for the Player ADT and the application program you had to use to test it, is shown 

below. 
 

Program listing: 

 
//Player.h 
#ifndef PLAYER_H 

#define PLAYER_H 

#include <iostream> 

#include <string> 

using namespace std; 

class Player 

{ 

    public: 

        Player(); 

        Player(string nam, string tem, int lev, int point);  

        ~Player(); 

        string get_name() const;  

        string get_team() const; 

        int get_level()const;  

        int get_points()const;  

        void set_name(string n); 

        void set_team(string t); 

        void set_level(int l); 

        void set_points(int p); 

        void reset(string nam, string tem, int lev, int point);  

        void requestHint();   

        friend Player operator++(Player &P); 

        friend bool operator>(const Player &player1, const Player &player2);  

        friend bool operator==(const Player &player1,  

                               const Player &player2);  

        friend istream & operator>>(istream & ins, Player & P);          

        friend ostream & operator<<(ostream & out, const Player & P);  

              

    private:  

        string name;  

        string team; 

        int level;  

        int points;  

}; 

#endif  

 

//Player.cpp 
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#include "Player.h"  

#include <iostream> 

#include <string> 

using namespace std; 

 

Player::Player() 

{ 

    name = "Player 0";  

    team = "Team 0"; 

    level = 0;  

    points = 0; 

} 

 

Player::Player(string nam, string tem, int lev, int point)   

{ 

    name = nam;  

    team = tem; 

    level = lev;  

    points = point;  

} 

 

 

Player::~Player() 

{ 

    cout<<"Game Over!" << endl;  

} 

 

string Player::get_name() const 

{ 

    return name;  

} 

 

string Player::get_team() const 

{ 

    return team;  

} 

 

int Player::get_level()const 

{ 

    return level;  

} 

 

int Player::get_points()const 

{ 

    return points;  

} 

 

void Player::set_name(string n) 

{ 

    name = n; 

} 

 

void Player::set_team(string t) 

{ 

    team = t; 

} 

 

void Player::set_level(int l) 

{ 

    level = l; 

} 
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void Player::set_points(int p) 

{ 

    points = p; 

} 

 

void Player::reset(string nam, string tem, int lev, int point)  

{ 

    name = nam;  

    team = tem; 

    level = lev;  

    points = point;  

} 

 

void Player::requestHint() 

{ 

    cout << "Please give me a hint" << endl; 

    if ((points / 100) > ((points - 10) / 100)) 

    --level; 

    points -=10; 

} 

 

Player operator++(Player &P)   

{ 

    ++P.points; 

    if (P.points % 100 == 0)  

        P.level++; 

    return P;  

} 

  

bool operator>(const Player &player1, const Player &player2)  

{ 

    if (player1.points > player2.points)  

        return true; 

    return false;    

} 

  

bool operator==(const Player &player1, const Player &player2)  

{ 

    if (player1.team == player2.team)  

        return true; 

    return false;    

} 

 

istream & operator>>(istream & ins,  Player & P)  

{ 

      ins >> P.name;  

      ins >>  P.team;  

      ins >>  P.points;  

      ins >>  P.level;  

      return ins;  

} 

   

ostream & operator<<(ostream & out, const Player & P)  

{ 

      cout << "Player : " << P.name << endl;  

      cout << "Team : " << P.team << endl;  

      cout << "points : " << P.points << endl;  

      cout << "level  : " << P.level << endl;  

      return out;  

} 
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//main.cpp 
  //Application file - main.cpp: 

#include <iostream> 

#include <string> 

#include "Player.h" 

 

using namespace std; 

 

int main() { 

    Player player1; 

    Player player2("Jane", "BlueSwallows", 1, 99); 

    Player player3; 

    cout << "Player 1:" << endl; 

    cout << player1 << endl; 

    cout << "Player 2:" << endl; 

    cout << player2 << endl; 

     

    player1.reset("Peter", "BlueSwallows", 2, 109); 

    cout << "New Player 1:" << endl; 

    cout << player1 << endl; 

     

    player1.requestHint();     

    ++player2; 

    cout << "Player 1:" << endl; 

    cout << player1 << endl; 

    cout << "Player 2:" << endl; 

    cout << player2 << endl; 

     

    if (player1 == player2) 

        cout << player1.get_name() << " and " << player2.get_name()  

             << " are both in team " << player1.get_team()<< endl; 

    else cout << player1.get_name() << " and " << player2.get_name()  

              << " are not in the same team" << endl; 

               

    if (player1 > player2) 

        cout << player1.get_name() << " won" << endl << endl; 

    else cout << player2.get_name() << " won" << endl << endl; 

     

    cout << "Please enter details of the next player i.e. name, team, " 

         << "level and points: "; 

    cin >> player3; 

    cout << "Player 3:" << endl; 

    cout << player3 << endl; 

     

    player3.set_team("BlueSwallows"); 

    cout << "Player 3 is now in a new team:" << endl; 

    cout << player3 << endl; 

 

    return 0; 

} 

 

Output: 
Player 1: 

Player : Player 0 

Team : Team 0 

points : 0 

level  : 0 

 

Player 2: 

Player : Jane 
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Team : BlueSwallows 

points : 99 

level  : 1 

 

New Player 1: 

Player : Peter 

Team : BlueSwallows 

points : 109 

level  : 2 

 

Please give me a hint 

Game Over! 

Player 1: 

Player : Peter 

Team : BlueSwallows 

points : 99 

level  : 1 

 

Player 2: 

Player : Jane 

Team : BlueSwallows 

points : 100 

level  : 2 

 

Peter and Jane are both in team BlueSwallows 

Jane won 

 

Please enter details of the next player i.e. name, team, level and points: 

Alex 

Redsoxc 

3 

209 

Player 3: 

Player : Alex 

Team : Redsoxc 

points : 3 

level  : 209 

 

Player 3 is now in a new team: 

Player : Alex 

Team : BlueSwallows 

points : 3 

level  : 209 

 

Game Over! 

Game Over! 

Game Over! 

 

Process returned 0 (0x0)   execution time : 25.572 s 

Press any key to continue. 

 

 

 

Tip:  
When coding a large abstract data type (ADT) it is best to write the member functions in a stepwise 
manner. The idea here is to “Code in small increments and then test.” For instance, code the constructors 

and the friend function >= initially. Then write a small test program to check if these member functions 

work properly. You could probably write the code for the friend function ++ next. Then include statements 

in your test program to test the friend function ++. In other words, you should not write the entire 

implementation (Player.cpp) and then commence with testing. By coding stepwise, it is easier to isolate 
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errors. 

 

Question 6 [This question has not been marked.  A max of 5 marks if you 

attempted this question]   
Discussion: 
For this question, you had to define a class Runner as an Abstract Data Type (ADT), so that separate files 

are used for the interface and implementation. See section 10.3, page 573 – 582 of Savitch 6th edition / 
page 605-614 of Savitch 7th / page 601-610 of Savitch 8th  edition/ page 618 - 627 of Savitch 9th  edition for 
more on ADT‟s and section 12.1, page 683-693 of Savitch 6th edition / page 726-741 of Savitch 7th / page 
717-727 of Savitch 8th edition/ page 734-744 of Savitch 9th edition for more on separate compilation. 
 
C++ has facilities for dividing a program into parts that are kept in separate files, compiled separately, and 
then linked together when the program is run. The header (.h) files are effectively the interfaces of the 
different classes, and the .cpp files contain the implementations.  
 
For this exercise, you should have created three files: 
 Runner.h  
 Runner.cpp 
 main.cpp 
 
The  ADT class Runner has member variables number, name, age, sex; qualifyComrades; 

distances[5] and times[5].The class contains 

 a default constructor,  

 a destructor,  

 accessor and mutator functions where needed to get or set the values of member variables,  

 an int member function timeToSecs that converts time in hours, minutes and seconds to 

seconds only 

 that a void member function update(int d, int t) that removes the first element in the two 

arrays that keeps the race distance and time, move all subsequent elements one place up in the 
array and add a new element with the distance and time of the last race run in the last element of 
each of the two arrays.  

 a void member function runComrades()that checks the time and distance of the last race run by 

a Runner and updates member variable qualifyComrades if the Runner qualifies,  

 a void member function displayInfo() that displays a Runner’s information   

 and overloaded friend functions for the stream extraction operator >> and the stream insertion 

operator <<. 

 
Note the difference between the overloaded friend functions for the stream extraction operator >> and the 

stream insertion operator <<:  
    friend istream& operator >> (istream& inss, Runner& runr); 

    friend ostream& operator << (ostream& outs, const Runner& runr); 

 
The overloaded stream insertion operator << uses the const keyword to ensure that the object which is 

sent to the output stream will not be modified. In the case of the overloaded stream extraction operator >>, 

the object retrieved from the input stream, must change. The overloaded stream insertion operator << 

modifies the output stream and the overloaded stream extraction operator >> modifies the input stream, 

therefore both the ostream and the istream must be reference parameters. 

 

Also, note that in the implementation of the overloaded operator >> we do not use cout statements to tell 

the user to type in input or in what format the input should be. The purpose of overloading the operator >> 

is to allow us to use the operator >> to read in (extract) an object in the same way we would use it to read 

in or extract an ordinary variable. Consider the implementation of the overloaded >>:  
istream& operator >> (istream& ins,  Runner& runr) 
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{ 

    ins >> runr.number; 

    getline(ins, runr.name); 

    ins >> runr.age >> runr.sex >> runr.qualifyComrades; 

    for (int i = 0; i < 5; i++) 

        ins >> runr.distances[i]; 

    for (int i = 0; i < 5; i++) 

        ins >> runr.times[i]; 

    return ins; 

} 

and the way it is used in the application:   
    Runner runr; 

 

    while(infile >> runr) 
 

 
We overload the stream insertion operator << as follows: 

 
ostream& operator << (ostream& outs, const Runner& runr) 

{ 

    outs << runr.number << " " << runr.name << " " << runr.age << " "  

         << runr.sex << " " << runr.qualifyComrades << endl; 

    for (int i = 0; i < 5; i++) 

        outs << runr.distances[i] << " "; 

    outs << endl; 

    for (int i = 0; i < 5; i++) 

        outs << runr.times[i] << " "; 

    outs << endl; 

    return outs; 

} 

in order to be able to use it as follows: 

 
        outfile << runr; 

 
Tips for separate compilation with multiple files: 

 Only the .cpp files should be „added‟ to the project. 

 All files must be in the same directory or folder as the project file. 

 The .cpp files must contain the preprocessor directive to include the .h files.  

 e.g. #include "Runner.h" 

 

Note that all the files (Runner.h, Runner.cpp and main.cpp) must be in the same folder. 

 

The complete listing for the Runner ADT and the application program you had to use to test it, is shown 

below 

 

Program code: 

 
//Runner.h 
#ifndef RUNNER_H 

#define RUNNER _H 

#include <iostream> 

#include <fstream> 

#include <cstdlib> 

#include <iomanip> 

using namespace std; 

 

class Runner 

{ 
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    public: 

    friend istream& operator >> (istream& inss, Runner& runr); 

    friend ostream& operator << (ostream& outs, const Runner& runr); 

    Runner();         //default constructor 

    ~Runner();            //destructor 

    void update(int d, int t); 

    void runComrades(); 

    void displayInfo(); 

    int timeToSecs(int h, int m, int s); 

    string getNumber() const; 

    string getName() const; 

    int getAge() const; 

    char getSex() const; 

    bool getComrades() const; 

    void setNumber(string n); 

    void setName(string n); 

    void setAge(int a); 

    void setSex(char s); 

    void setComrades(bool c); 

    private: 

        string number; 

        string name; 

        int age; 

        char sex; 

        bool qualifyComrades; 

        int distances[5]; 

        int times[5]; 

}; 

 

#endif 

 

//Runner.cpp 
#include <iostream> 

#include <fstream> 

#include <cstdlib> 

#include <iomanip> 

#include "Runner.h" 

using namespace std; 

 

Runner::Runner()      //default constructor 

{ 

    number = ""; 

    name = ""; 

    age = 0; 

    sex = ' '; 

    qualifyComrades = false; 

    for (int i = 0; i < 5; i++) // 

        distances[i] = 0; 

    for (int i = 0; i < 5; i++) 

        times[i] = 0; 

} 

 

Runner::~Runner() //destructor 

{ 

cout<< "bye"; 

}; 

 

string Runner::getNumber() const 

{ 

    return number; 

} 
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string Runner::getName() const 

{ 

    return name; 

} 

 

int Runner::getAge() const 

{ 

    return age; 

} 

 

char Runner::getSex() const 

{ 

    return sex; 

} 

 

bool Runner::getComrades() const 

{ 

    return qualifyComrades; 

} 

 

void Runner::setNumber(string n) 

{ 

    number = n; 

} 

 

void Runner::setName(string n) 

{ 

    name = n; 

} 

 

void Runner::setAge(int a) 

{ 

    age = a; 

} 

 

void Runner::setSex(char s) 

{ 

    sex = s; 

} 

 

void Runner::setComrades(bool c) 

{ 

    qualifyComrades = c; 

} 

 

int Runner::timeToSecs(int h, int m, int s) 

{ 

    return (s + m * 60 + h * 60 * 60); 

} 

 

void Runner::displayInfo() 

{ 

    cout << "Runner number: " << number << endl; 

    cout << "Name: " << name << endl; 

    cout << "Age: " << age << endl; 

    cout << "Sex: "; 

    if ((sex == 'm') || (sex == 'M')) 

       cout << "Male" << endl; 

    else cout << "Female" << endl; 

    if (qualifyComrades) 
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        cout << "Congratulations! You have qualified to run the Comrades"  

             << endl; 

        else  

          cout << "Unfortunately you have not yet qualified to run " 

               << "the Comrades " << endl; 

    cout << endl; 

    cout << "The distances of the last five races run and the times taken  "  

         << endl << "to complete each race are shown below:" << endl; 

    for (int i =0; i < 4; i++) 

    { 

        cout << "The " << 5 - i << "th last race of " << distances[i]  

             << " km was run in " << times[i] << " minutes" << endl; 

    } 

    cout << "The last race of " << distances[4] << " km was run in " 

         << times[4] << " minutes" << endl << endl; 

} 

 

void Runner::runComrades() 

{ 

    if (!qualifyComrades) 

    { 

       if (((distances[4] == 21) && (times[4] <= (90 * 60))) 

         || ((distances[4] == 42) && (times[4] <= (180 * 60)))) 

                 qualifyComrades = true; 

    } 

} 

 

void Runner::update(int d, int t) 

 { 

    for (int i = 0; i < 4; i++) 

    { 

        distances[i] = distances[i+1]; 

        times[i] = times[i+1]; 

    } 

    distances[4] = d; 

    times[4] = t; 

 } 

 

istream& operator >> (istream& ins,  Runner& runr) 

{ 

    ins >> runr.number; 

    getline(ins, runr.name); 

    ins >> runr.age >> runr.sex >> runr.qualifyComrades; 

    for (int i = 0; i < 5; i++) 

        ins >> runr.distances[i]; 

    for (int i = 0; i < 5; i++) 

        ins >> runr.times[i]; 

    return ins; 

} 

 

ostream& operator << (ostream& outs, const Runner& runr) 

{ 

    outs << runr.number << " " << runr.name << " " << runr.age << " "  

         << runr.sex << " " << runr.qualifyComrades << endl; 

    for (int i = 0; i < 5; i++) 

        outs << runr.distances[i] << " "; 

    outs << endl; 

    for (int i = 0; i < 5; i++) 

        outs << runr.times[i] << " "; 

    outs << endl; 

    return outs; 



 27 COS1512/202/1/207 

 

 
} 

 

 

//main.cpp 
#include "Runner.h" 

#include <fstream> 

using namespace std; 

 

void captureRace(Runner &r)// Note the reference parameter 

{ 

    int distance, hr, min, sec, secs; 

    cout << "Please enter race results for" << r.getName() 

         << " with number " << r.getNumber() << endl; 

    cout << "Distance: "; 

    cin >> distance; 

    cout << "Time in hours, minutes and seconds, separated by spaces: "; 

    cin >> hr >> min >> sec; 

    secs = r.timeToSecs(hr, min, sec); 

    r.update(distance, secs) ; 

    cout << endl; 

} 

 

int main() 

{ 

    Runner runr; 

    int men = 0, women = 0; 

 

    ifstream infile; 

    infile.open ("Runners.dat"); 

    if (infile.fail()) 

    { 

       cout<<"Error opening file Runners.dat"; 

       exit(1); // for opening file" 

    } 

 

    ofstream outfile; 

    outfile.open ("UpdatedRunners.dat"); 

    if (outfile.fail()) 

    { 

       cout<<"Error opening file UpdatedRunners.dat"; 

       exit(1); // for opening file" 

    } 

 

    while(infile >> runr) 

    { 

        captureRace(runr); 

        runr.runComrades(); 

        runr.displayInfo(); 

        outfile << runr; 

        if (runr.getComrades()) 

        { 

            if (runr.getSex() == 'M') //count men who qualified for  

                                      //Comrades 

            ++men; 

            else ++ women; //count women who qualified for Comrades 

        } 

    } 

 

    cout << men << " Men have qualified to run the Comrades" << endl; 

    cout << women << " Women have qualified to run the Comrades" << endl  

         << endl; 
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    infile.close(); 

    outfile.close(); 

 

    return 0; 

} 
 

Output for main(): 
Please enter race results for John Martin with number 1 

Distance: 21 

Time in hours, minutes and seconds, separated by spaces: 2 2 2 

 

Runner number: 1 

Name:  John Martin 

Age: 23 

Sex: Male 

Congratulations! You have qualified to run the Comrades 

 

The distances of the last five races run and the times taken 

to complete each race are shown below: 

The 5th last race of 42 km was run in 8700 minutes 

The 4th last race of 42 km was run in 11040 minutes 

The 3th last race of 21 km was run in 5640 minutes 

The 2th last race of 21 km was run in 5640 minutes 

The last race of 21 km was run in 7322 minutes 

 

 

 

Please enter race results for Peter Monyane with number 2 

Distance: 21 

Time in hours, minutes and seconds, separated by spaces: 1 40 21 

 

Runner number: 2 

Name:  Peter Monyane 

Age: 26 

Sex: Male 

Congratulations! You have qualified to run the Comrades 

 

The distances of the last five races run and the times taken 

to complete each race are shown below: 

The 5th last race of 42 km was run in 11070 minutes 

The 4th last race of 42 km was run in 10960 minutes 

The 3th last race of 42 km was run in 10090 minutes 

The 2th last race of 42 km was run in 10090 minutes 

The last race of 21 km was run in 6021 minutes 

 

 

 

Please enter race results for Sarah Sekonyane with number 3 

Distance: 21 

Time in hours, minutes and seconds, separated by spaces: 1 29 22 

 

Runner number: 3 

Name:  Sarah Sekonyane 

Age: 31 

Sex: Female 

Congratulations! You have qualified to run the Comrades 

 

The distances of the last five races run and the times taken 

to complete each race are shown below: 

The 5th last race of 21 km was run in 5499 minutes 
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The 4th last race of 21 km was run in 5555 minutes 

The 3th last race of 42 km was run in 12000 minutes 

The 2th last race of 42 km was run in 12000 minutes 

The last race of 21 km was run in 5362 minutes 

 

 

 

Please enter race results for Sean Naidoo with number 4 

Distance: 21 

Time in hours, minutes and seconds, separated by spaces: 1 40 23 

 

Runner number: 4 

Name:  Sean Naidoo 

Age: 35 

Sex: Male 

Unfortunately you have not yet qualified to run the Comrades 

 

The distances of the last five races run and the times taken 

to complete each race are shown below: 

The 5th last race of 21 km was run in 5600 minutes 

The 4th last race of 42 km was run in 11900 minutes 

The 3th last race of 21 km was run in 5500 minutes 

The 2th last race of 21 km was run in 5500 minutes 

The last race of 21 km was run in 6023 minutes 

 

 

 

2 Men have qualified to run the Comrades 

1 Women have qualified to run the Comrades 

 

bye 

Process returned 0 (0x0)   execution time : 30.246 s 

Press any key to continue. 

 

 

UpdatedRunners.dat 
1  John Martin 23 M 1 

42 42 21 21 21  

8700 11040 5640 5640 7322  

2  Peter Monyane 26 M 1 

42 42 42 42 21  

11070 10960 10090 10090 6021  

3  Sarah Sekonyane 31 F 1 

21 21 42 42 21  

5499 5555 12000 12000 5362  

4  Sean Naidoo 35 M 0 

21 42 21 21 21  

5600 11900 5500 5500 6023 

 

 

Tip:  
When coding a large abstract data type (ADT) it is best to write the member functions in a stepwise 
manner. The idea here is to “Code in small increments and then test.” For instance, code the constructors 

and the friend function << initially. Then write a small test program to check if these member functions 

work properly. You could probably write the code for the friend function > next. Then include statements 

in your test program to test the friend function >. In other words, you should not write the entire 

implementation (Runner.cpp) and then commence with testing. By coding stepwise, it is easier to isolate 

errors. 
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Question 7 [max of 15 marks] 
 

7 (a)  

For this question you had to implement the class Book. You should have used separate compilation. The 

interface or header file Book.h and implementation Book.cpp of class Book are shown below.  

 

Book.h 
#ifndef BOOK_H 

#define BOOK_H 

#include <iostream> 

 

using namespace std; 

class Book 

{ 

public: 

     Book(); 

     ~Book(); 

 Book(string titleP, string authorP, double priceP, int nrInStockP); 

 string getTitle() const; 

 string getAuthor() const; 

     double getPrice() const; 

     int getNrInStock() const; 

  void CalcSalePrice(double discountPercentage); 

 void BookSold(int nrSold); 

 void DisplayInfo() const; 

 

protected: 

 string title; 

 string author; 

 double price; 

     int nrInStock; 

 }; 

#endif 

 

Book.cpp 

 
//Book.cpp 

#include "Book.h" 

#include <iostream> 

using namespace std; 

 

Book::Book() 

{ 

    title = ""; 

    author = ""; 

    price = 0.00; 

    nrInStock = 0; 

} 

 

//overloaded constructor 

Book::Book(string titleP, string authorP, double priceP, int nrInStockP) 

{ 

    title = titleP; 

    author = authorP; 

    price = priceP; 

    nrInStock = nrInStockP; 

} 
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Book::~Book() 

{ 

    //destructor – do nothing 

} 

 

string Book::getTitle() const 

{ 

   return title; 

} 

 

string Book::getAuthor() const 

{ 

   return author; 

} 

 

double Book::getPrice() const 

{ 

   return price; 

} 

 

int Book::getNrInStock() const 

{ 

   return nrInStock; 

} 

 

void Book:: CalcSalePrice(double discountPercentage) 

{ 

   price = price - (discountPercentage/100 * price); 

} 

 

void Book::BookSold(int nrSold) 

{ 

 nrInStock = nrInStock - nrSold; 

} 

 

void Book::DisplayInfo() const 

{ 

 cout << "Book title: " << title << endl; 

 cout << "Author: " <<author << endl; 

 cout.setf(ios::fixed); 

cout.precision(2); 

cout.setf(ios::showpoint); 

 cout << "Price: R" << price << endl; 

 cout << "Nr of books in stock: " << nrInStock; 

} 

 

7 (b) 
You had to test your implementation of class Book in a driver program which use the overloaded 

constructor to instantiate an object of class Book, use the accessor functions to display the title of the 

book, the author, the price and the number of copies in stock. Then a new price based on 15% discount 
had to be calculated using member function calcSalePrice() and member function BookSold() 

had to be used to update the number of copies in stock after two copies had been sold. 

 

main.cpp: 
#include <iostream> 

#include "Book.h" 

 

using namespace std; 

 

int main() 
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{ 

    Book myBook ("Create a beautiful life", "John Apfelbaum", 395.99,12); 

    cout << "The titleof the book is " << myBook.getTitle() << endl; 

    cout << "The author of the book is " << myBook.getAuthor() << endl; 

    cout.setf(ios::fixed); 

    cout.precision(2); 

    cout.setf(ios::showpoint); 

    cout << "The price is R" << myBook.getPrice() << endl; 

    cout << "There are " << myBook.getNrInStock() << " copies in stock"  

         << endl << endl; 

    cout << "What is the discount percentage? "; 

    cin >> percentage; 

    myBook.CalcSalePrice(15); discount of 15% 

    cout << endl << "The sale price is R" << myBook.getPrice() << endl; 

    myBook.BookSold(2); 

    cout << endl << "Updated info for book:" << endl; 

    myBook.DisplayInfo(); 

    cout << endl; 

    return 0; 

} 

 

Output: 
 

The title of the book is Create a beautiful life 

The author of the book is John Apfelbaum 

The price is R395.99 

There are 12 copies in stock 

 

The sale price is R336.59 

 

Updated info for book: 

Book title: Create a beautiful life 

Author: John Apfelbaum 

Price: R336.59 

Nr of books in stock: 10 

 

Process returned 0 (0x0)   execution time : 3.799 s 

Press any key to continue. 

 

7 (c) 
In this question you had to derive a class TextBook from class Book and implement it.  

 

TextBook.h 
 

#ifndef TEXTBOOK_H 

#define TEXTBOOK_H 

#include <iostream> 

#include "Book.h" 

 

using namespace std; 

class TextBook : public Book 

{ 

public: 

     TextBook(); 

     ~TextBook(); 

 TextBook(string titleP, string authorP, double priceP, int nrInStockP, 

string subjectP, string ISBNP); 

 string getSubject() const; 

 string getISBN() const; 

 void DisplayInfo() const; 
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private: 

 string subject; 

 string ISBN; 

 }; 

#endif 

 

TextBook.cpp: 

 
//TextBook.cpp 

#include "TextBook.h" 

#include <iostream> 

using namespace std; 

 

TextBook::TextBook():Book(), subject(""), ISBN("") 

{ 

} 

 

//overloaded constructor 

TextBook::TextBook(string titleP, string authorP, double priceP, int 

nrInStockP, string subjectP, string ISBNP) 

{ 

    title = titleP; 

    author = authorP; 

    price = priceP; 

    nrInStock = nrInStockP; 

    subject = subjectP; 

    ISBN = ISBNP; 

} 

 

TextBook::~TextBook() 

{ 

    //destructor – do nothing 

} 

 

string TextBook::getSubject() const 

{ 

   return subject; 

} 

 

string TextBook::getISBN() const 

{ 

   return ISBN; 

} 

 

void TextBook::DisplayInfo() const 

{ 

 cout << "Book title: " << title << endl; 

 cout << "Author: " <<author << endl; 

 cout.setf(ios::fixed); 

     cout.precision(2); 

     cout.setf(ios::showpoint); 

 cout << "Price: R" << price << endl; 

 cout << "Nr of books in stock: " << nrInStock<<endl; 

 cout << "Subject: " << subject << endl; 

 cout << "ISBN: " << ISBN << endl; 

} 

 

7 (d) 

In this question you had to test the class TextBook derived from class Book in a driver program. Note 
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that the implementation of the parent class (Book.cpp) must be included as part of the project files, 

and the header file Book.h must be included in the application file with the #include "Book.h" 

directive. Both Book.h and Book.cpp also need to be in the same folder as the other files for class 

TextBook. 

 

main.cpp: 
#include <iostream> 

#include "TextBook.h" 

 

using namespace std; 

 

int main() 

{ 

    TextBook myBook ("Easy C++", "Annie Johnson", 495.99,42,  

    "Computer Science", "123456789"); 

    cout << "The title of the book is " << myBook.getTitle() << endl; 

    cout << "The author of the book is " << myBook.getAuthor() << endl; 

    cout.setf(ios::fixed); 

    cout.precision(2); 

    cout.setf(ios::showpoint); 

    cout << "The price is R" << myBook.getPrice() << endl; 

    cout << "There are " << myBook.getNrInStock() << " copies in stock"  

  << endl; 

    cout << "The subject is " << myBook.getSubject() << endl; 

    cout << "The ISBN is " << myBook.getISBN() << endl << endl; 

 

    myBook.CalcSalePrice(10);//discount of 10% 

    cout << endl << "The sale price is R" << myBook.getPrice() << endl; 

 

    myBook.BookSold(1); 

 

    cout << endl << "Updated info for book:" << endl; 

    myBook.DisplayInfo(); 

    cout << endl; 

    return 0; 

} 

 

Output: 
The title of the book is Easy C++ 

The author of the book is Annie Johnson 

The price is R495.99 

There are 42 copies in stock 

The subject is Computer Science 

The ISBN is 123456789 

 

The sale price is R446.39 

 

Updated info for book: 

Book title: Easy C++ 

Author: Annie Johnson 

Price: R446.39 

Nr of books in stock: 41 

Subject: Computer Science 

ISBN: 123456789 

 

 

Process returned 0 (0x0)   execution time : 3.550 s 

Press any key to continue. 
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