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1 INTRODUCTION 

We have decided not to print solutions to assignments because of the time it takes to print and 
to deliver printed tutorial letters. Hence this tutorial letter will only be available on myUnisa. 
 
The code of the solutions to the programming questions of Assignment 1 is placed under 
Additional Resources of COS2614 on myUnisa. A separate folder is created for each question, 
in which you will find all the relevant files for its solution. Please note that the solutions provided 
on myUnisa are only suggested solutions and they are not the best or only solutions. 
 
This tutorial letter contains a short discussion of the solutions to Assignment 1 of COS2614 
made available on myUnisa. Hence, this tutorial letter should be used in conjunction with the 
solutions available on myUnisa. 
 
The marking schedule used for marking Assignment 1 is also available on myUnisa under 
Additional Resources. It is impossible to follow a marking schedule strictly for a programming 
assignment. Hence the given marking schedule should be used only as a rough guideline.  
 

2 AVAILABLE TUTORIAL MATTER  

COS2614/101 First tutorial letter (available under Official Study Material on 
myUnisa) 

COS2614/MO001 Contents of Learning Units on myUnisa (also available as a 
PDF in Tutorial Letters in Additional Resources) 

COS2614/102 Additional Notes (available as a PDF in Tutorial Letters in 
Additional Resources) 

COS2614/201 Discussion of solutions for Assignment 1 (available as a PDF 
in Tutorial Letters in Additional Resources) 

 

3 MARKING OF ASSIGNMENT 1 

Questions 1 and 2 were marked out of 50 marks each. Assignments that contained solutions 
copied from other students’ assignments were penalized heavily.  
 
Note that an assignment submitted in an incorrect format was awarded 0 marks. The solutions 
that did not compile were also awarded 0 marks. 
 

4 DISCUSSION OF SOLUTIONS TO ASSIGNMENT 1 

4.1 Question 1 
 
The aim of this question was to introduce you to two Qt Graphical User Interface (GUI) classes. 
 
Given below are a few sample screen prints of the output generated by the program: 
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Note that no error checking is done on the user input as it was not required by the question. 
  
After completing this exercise, you should be able to create simple GUI programs using 

QInputDialog and QMessageBox.  

 
4.2 Question 2 
The aim of this question was to implement two simple classes based on a given UML diagram, 
and write a console application to test them. 
 
Given below is a sample screen print of the output generated by the program: 
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Note the following about the code: 
 

 Both the classes Customer and LoyaltyCard follow the UML class diagram precisely. 

 Note the use of const in many of the member functions of both classes. Even though this is 

not indicated in a UML diagram, you should always make accessors of a class const. 

 Always use initializer lists in constructors to initialize data members as shown in the 

constructors of Customer and LoyaltyCard.  

 When implementing no-arg constructors, it is a good idea to initialise data members to 
appropriate default values. 

 Can you explain the purpose of cout.flush() in main()?  

 
After having completed this exercise you should understand basic UML class representations 
and how to implement the respective classes in Qt. 
 
4.3 Question 3 
 
The aim of this question was to establish a composition relation between two classes by means 
of a pointer, implement the Big Three for the containing class, and write a console application to 
test them. 
 
Note the following about the code: 
 

 The copy constructor of GPSCoord is implemented to provide deep copies of the 

Coordinate objects pointed to by latitude and longitude. 

 The destructor of GPSCoord deletes the Coordinate objects pointed to by latitude and 

longitude. 



 

6 

 The copy assignment operator of GPSCoord is implemented in such a way that the states of 

the Coordinate objects are made the same by maintaining different copies of Coordinate 

objects. 

 GPSCoord is responsible for the complete life-time of its subobjects Coordinate, thus 

realising a composition relationship. 

 Note the use of const in many of the member functions of both classes. Even though this is 

not indicated in a UML diagram, you should always make accessors of a class const. 

 Always use initializer lists in constructors to initialize data members as shown in the 

constructors of GPSCoord and Coordinate.  

 We added qDebug() messages to each of the Big Three to see whether they were indeed 

being called at the correct times in the program. 
 
After completing this exercise, you should be able to implement the Big Three for a class and 
composition relationship between classes.  
 
Given below is a sample screen print of the output generated by the program: 
 

 
 
 
4.4 Question 4 
 
Ezust Chapter 1, Section 1.18: Review question 6  
 
A pointer is a variable that stores the address of another variable. It must be dereferenced in 
order to access the value held by the other variable. A reference is an alias, i.e. an alternative 
name, for another variable. It can be used the same way that the variable can (unless the 
reference was declared to be a const). 
 
Ezust Chapter 1, Section 1.18: Review question 11  
 
A memory leak occurs when dynamically allocated memory (i.e. memory allocated on the heap) 
becomes inaccessible to a program. A common programming mistake that results in a memory 
leak is when a pointer is initially made to point to a part of dynamically allocated memory, and is 
then later changed to point to another memory position. The dynamically allocated memory that 
the pointer was initially pointing at becomes inaccessible, since there is no pointer pointing to it 
but the memory is still considered to be used by the program. 

4.5 Question 5 
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Ezust Chapter 2, Exercise 4 in Section 2.15. 
 

Because of the specified composition relationship, Employer and Position instances are 

destroyed with the Person instances they belong to. Although it is possible to create 

Employer and Position instances independently of Person instances, Person instances 

then have copies of such instances stored in them (as is done in Person::setPosition()). 

This is not only inefficient; it is also bad modeling, because conceptually there should only be 

one Employer instance with particular data member values in existence at a particular time in 

the program. A better arrangement would be to use aggregation, where the containing object is 
not responsible for destroying its component parts. 
 

Also, with the current arrangement, we can only ask a Person instance who he works for and 

what position he holds – we cannot ask an Employer for a list of all the Persons employed, or 

what Positions are occupied and/or vacant. For this, there should be access (i.e. an array or 

list of pointers) in the Employer class to instances of the Person and Position classes.  

 

One could also argue that all Positions belong to an Employer (i.e. when an Employer is 

destroyed, so should all the Positions it holds). In this case, there should be a composition 

relationship between Employer and Position. 

 
These "improvements" are reflected in the "Employer's view of the Company" given in Figure 
4.2 of Section 4.3. 
 
Ezust Chapter 2, Exercise 7 in Section 2.15.  
 

The Client class produces a compiler error because the static function getSavedID() is 

accessing a data member m_ID of the current executing object (this). A static member 

function can't refer to data members of this because it can't assume that it was called with an 

object. For example, this function would normally be called by the statement 

Client::getSavedID(); However, if a static member function creates an instance of the 

class, or receives an instance by parameter, it can access the values of the data members of 
this instance. 

4.6 Question 6 
 
The goal of the question is to provide a solution for the given problem by reusing classes 

(specifically QDate) in the Qt framework. The question gives you two different ways for 

obtaining the user input, either using QInputDialog or QDateEdit.  

 
Although it would be possible to do this simply as in Question 1, we have designed a GUI class 

that uses QDateEdit for obtaining user input. The structure of the solution provided uses 

aspects that are not covered in Chapters 1 to 3. This solution will be useful when attempting 
Assignment 2. Given below are brief explanations of these features in the solution: 
 

- AgeCalculator, a subclass of QDialog, is a programmer-defined dialog that consists of 3 

widgets (QLabel, QDateEdit and QPushButton) arranged in a specific way using 

QGridLayout. 

- The Q_OBJECT macro is included so that objects of AgeCalculator can emit and listen to 

signals (via slots). If you would like to know further about Q_OBJECT, signals and slots, you 

may read further about it in Section 8.4 and 8.5.  
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- AgeCalculator has a function (a slot) named readAndComputeAge(), which gets 

invoked when the user clicks on Submit.  

 
If you would like to know more about the classes or functions used in this solution, please refer 
to the Qt 5 API documentation. See Tut letter 102 on how to access the API documentation. 
 
Don’t be too concerned if you don't understand the structure of the solution completely. You 
should be able to understand it better once you have worked through Chapter 8 of Ezust. 
 
We added validation of the user input as an extra feature, which was not stated as a 
requirement in the question. 
 
Given below are two sample screen prints of the output generated by the program: 

       

After completing this exercise you should be familiar with the QDate class and how to use it in 

your programs. You should also be able to create simple GUIs using QInputDialog or 

QDateEdit. 

 
4.7 Question 7 
 
The aim of the question is to design simple classes and then combine them to provide a 
solution to the given problem.  
 
Given below is a sample screen print of the output generated by the program: 
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The solution is structured using three classes namely Contact, ContactList and 

ContactFactory. Class Contact is solely responsible for representing a contact, which 

consists of a category, first name, last name, street address, zip code, city and a telephone 

number. Class ContactList represents a list of contacts and uses a QList<Contact> as a 

data member. Class ContactFactory creates random contacts. Factories are dedicated 

classes to generate objects, which is an important concept in certain design patterns. You will 
be introduced to such design patterns in COS3711. 
 
One of the important aspects of developing classes is to design them well. A good guideline to 
follow is to design a class with one responsibility or task, making sure that the class performs 

the task well. For example, the class Contact described above is only responsible for 

representing a contact, and so its data members and member functions are designed for this 
task. 

The createContact() member function of class ContactFactory creates a single random 

contact using the method explained in the question. In order to create 10 random contacts it is 
better to have a large number of categories, first names, last names, street addresses, zip 
codes, cities and telephone numbers to choose from in order to avoid repetition of data. In the 
code for this question, the number of contacts is limited to 15; hence some aspects of contacts 
will most likely be repeated during the random selection. 
 
As you can see from the solution, all member functions depicted in the UML diagram are 
implemented in the given solution. Apart from the given member functions, a few others have 
been added to improve the functionalities as well as to support appropriate design of classes. 

For example, a number of getters have been added to the Contact class even though this was 

not depicted in the UML diagram. Without these getters it is not possible to access the data 

members of class Contact, unless the data members were made public, which is a bad design 

practice. 
 

The given solution can be improved in a number of ways; the constructor in ContactFactory 

can be made less cluttered if all the lists in the class are populated using data read from a file. 
This will allow one to add more contact information without making any changes in the 

ContactFactory class. The main() function can also be modified so that the user can 

specify the contact category as well as the number of random contacts generated and the 
number of times the list should be regenerated. 
 
Please note that the code in Example 4.4 is an example of poor programming style. It requires 

overloading the stream extraction operator for the statement cf >> cl; In this statement, the 

type of object on the left of >> is a ContactFactory and the type of object on the right is a 

ContactList. According to the accepted meaning of >> in C++, this means that an entire 

ContactList is extracted from a ContactFactory. However, this code only seems to 

extract a single Contact from ContactFactory and insert it into a ContactList. This is 

bad programming practice. In general, you should avoid overloading operators in ways which do 
not conform to the general way they are used in C++. 

The offending statement should simply be replaced by cl.add(cf.createContact()); 

This also avoids the need to implement the stream extraction operator.  
 
After completing the exercise, you should be able to: 

 Design and implement simple classes. 

 Create a solution to a problem by making different classes work together. 
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 Understand simple UML diagrams and how to translate the diagram into classes and 
interaction among classes. 

 Use the QStringList and QList classes, referring to the API documentation as 

needed. 

 Generate random numbers. 

 Overload the stream extraction operator. 
 
4.8 Question 8 
 
Ezust Chapter 5, review question 1 in Section 5.14 
 
A function declaration describes how a function can be called. A function definition includes the 
actual code that is to be executed. 
 
Ezust Chapter 5, review question 2 in Section 5.14 

Default arguments are only given in a function declaration and not in its definition because they 
are part of the description of how the function can be called (interface), not how the function is 
implemented.  
 
Ezust Chapter 5, review question 6 in Section 5.14 

A pass-by-value parameter is a local variable in a function that holds a copy of a particular 
argument that was passed to the function. Changes to that variable due to the action of the 
function have no effect on the argument. A pass-by-reference parameter is an alias for a 
particular argument that was passed to the function. No copy is made of the argument. The 
alias is local to the function and, if it is not declared const, allows the action of the function to 
change the value of the argument. 
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