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Introduction 
The purpose of this report is to provide evidence of understanding (part A) and interpretation (part B) of code and use that knowledge to answer a series of exercises outlined in part C.  All relevant code shall be provided within the appendices and flow charts that explain each exercise can be found in part C.
1. [bookmark: _Toc509568680]Part A – Understanding

1.1 [bookmark: _Toc509568681]What is a variable?
A variable is essentially a specific memory address in which a value can be stored and used by a programme, as written by Deitel & Deitel [1, p. 29].  As the name suggests, variables can change many different times depending on how the data within the programme is manipulated.  They are usually set to zero or some other default value and are expected to change at some point during the running of the programme.  Variables are essential to program writing as they hold and store the values that the program needs to access in order to function.

1.1.1 [bookmark: _Toc509568682]What 6 things does a variable have?
1.1.1.1 Name
In order for users to interact and use variables they must have names, else they couldn’t be called and used.  Instead of using the address in memory, an example of which is 0x00000123, the variable’s name can be changed to whatever the user desires.  In keeping with good practice, names should be used to reflect exactly what that variable is supposed to represent and should not contain any spaces and start with a lowercase character.  Each subsequent word in the variable name should then start with a capital letter.  Obscure and unrelated names can cause major confusion should another user wish to read the code, and even sometimes the author of the code themselves.  An example of a variable name that stores the value of a length of a table has been presented and emboldened below.
				double lengthOfTable = 5.43; 
1.1.1.2 Address
All variables have an address assigned to them in memory.  Without this they simply cannot exist.  When a variable is declared the variable name becomes the label of the address in memory so that it can be easily called by the user, however the name of the variable does not replace the memory address forever, only while the programme is active is the label in place. 
1.1.1.3 Value
A value is a piece of data that can be stored and used by a programme to create useable information that is beneficial to the user.  If a variable is not assigned a value then it is uninitialised and has no reason to exist.
1.1.1.4 Size
The size relates to the amount of memory that a variable will use.  The table below shows how much memory each variable type needs as a minimum to function.
	Type
	Size (Bytes)

	int
	4

	bool
	1

	char
	1

	float
	4

	double
	8


 Information sourced from Microsoft [2]

1.1.1.5 Scope
Scope is a block of code that encases everything within and only allows that particular part of the program to access what is inside, this can also be called local scope.  Subsequently, variables that are inside of a local scope are called local variables.  If, for example, you created a function outside of the main code, it is possible to rename variables with the same name that were used inside of the main, because they are located within two different scopes [3]. 
1.1.1.6 Type
To ensure that the compiler knows what to expect, variables should not only be declared with a name and value, but also a type.  As shown above, some of the main data types are integers, bools, chars, floats and doubles.  Each of these types hold different sets of information.  Examples of the sorts of data that each type would hold are shown below:
1. Int = 6
2. Bool = True
3. Char = ‘p’
4. Float = 4.24
5. Double = 5.3959382959253

1.2 [bookmark: _Toc509568683]For-loops
1.2.1 [bookmark: _Toc509568684]What is a for-loop (count-controlled loop)?
A for-loop, or count-controlled loop, allows the code more flexibility in the way of it being able to execute a command repetitively for an allotted number of times that the user has specified, until a certain condition or criteria is met.  For-loops are usually a fairly easy type of loop to interpret as all the control elements are stored in one location [4, p. 79].  During creation of the for-loop, three things must be assigned, the first being the count initialisation value, the second being the condition, and the third is the increment.  An example of this is shown below:
int index;
	for (index = 0; index < 10; index++) {
		printf(“Hello\r\n”);
	}
Initialisation - the index count is usually set to ‘0’, this tells the compiler that this is the iteration at which the count shall start.
Condition – this part of the loop sets the condition and is effectively what the loop was created to do.  The condition works in a similar way to an ‘if’ statement.
Increment - is the part that instructs the loop to perform the task again.  It is known as the increment and is made fairly obvious by the ‘++’.  If a decrement was the goal, ‘--’ could replace is and would perform the reverse operation. 
All this code would do is display “Hello” ten times on the screen, with each new iteration appearing on the line below the last.  Very simple, but it shows how each aspect of the loop works.
1.2.2 [bookmark: _Toc509568685]What a for-loop would be used for?
A for-loop would be used in a situation where the user knows exactly how many times the code inside the loop’s brackets needs to be performed.  The number of iterations can be set and the code will run that set number of times.  An example of this would be if the program asked the user to select how many items they wished to update a sales system price list.  The entered number would stored inside a variable that would be dynamically assigned to the condition of the for-loop.  The loop would then iterate for the exact number of times the user desired and the code within the loop could be executed.
1.2.3 [bookmark: _Toc509568686]What it would not be suited for?
For-loops are not suitable when the user does not know how many times an action may be required.  An example of this might be if the user were recording the number of people who were turning up to an event and wanted to take note of all names and email addresses.  The user of the system most likely does not know how many people will be arriving at the event, so in this case a while-loop would be the favoured choice.

1.3 [bookmark: _Toc509568687]How Arguments in Functions can be used
1.3.1 [bookmark: _Toc509568688]What is a function?
A function is a block of code that is placed either outside of the main or in its own source file and can be called into the main for use by just using the name of the function.  It keeps the main clear of excess code and keeps it organised.  Functions can be passed into other functions in order to perform two sets of code sequentially.  One of the main benefits of using functions is that it gives the programmer the option to reuse previously written code without having to re-write all of it again, and as an extension of that, should the code need to be modified then only the source code of the function requires alteration.  An effective way to break down a large program is to split it into smaller modules and complete them separately, thus when every minor problem has been solved, the large problem should be completed [1, p. 148].
1.3.2 [bookmark: _Toc509568689]What are arguments?
Arguments are the data requirements for a function.  They outline both the type of data that can be entered and how it can be used inside the functions code.  An example of this is a function that takes three integers and multiplies them together.  If the code within the function is arranged to make use of three integer numbers, it would obviously reject any values entering the function via the arguments that were anything else but three integers [4, pp. 167-170].
	
1.4 [bookmark: _Toc509568690]What is the purpose of a Class in Object Oriented Programming?
1.4.1 [bookmark: _Toc509568691]What is Object Oriented Programming?
Object Oriented Programming is a way of programming that allows the programmer to represent real world objects within a program.  Taking an example such as a car, it can be assumed that a car has distinct features that make it a car.  These features may include a make, model, year, colour, number of doors etc.  A class named ‘Car’, could house all of these features in what are known as attributes, and each time a car is created (each car is a different object within that class) the attributes could be set differently for each one.  This would allow the programmer to create one car object that was blue and had three doors and another car that was red and had five doors all under the umbrella of the ‘Car’ class.
1.4.2 [bookmark: _Toc509568692]What is a Class?
A class is blueprint structure that defines the objects that are held within the class.  It can be thought of as a collection of the various objects that it also provides the framework for.  When a class is created it is effectively a new data type that can be used in the same way as any other data type such as ints, doubles, strings, bools etc [5].   
1.4.3 [bookmark: _Toc509568693]Why use Classes in Object Oriented Programming?
Three key reasons why classes are used in OOP are data encapsulation, organisation and relation to the real world.  These points are discussed below.
1.4.3.1 Data Encapsulation
By keeping attributes private, the programmer can control what any outside users have access to and can modify.  Should the attributes be made public, anyone with access to the code can change whatever they feel and possibly break or destroy the code.  Keeping attributes secure with the ‘private’ keyword is vital to maintaining secure code and coding defensively.
1.4.3.2 Organisation 
Classes allow objects to be created systematically and kept in an order by which access is made easier.  Upon creation of a class, clear defined sections are laid out in order to keep the code neat and clean.  These sections are attributes, constructors, properties and methods.  By keeping the respective code inside each block to which it is assigned, it drastically reduces or even eliminates the amount of ‘loose code’ [6].
1.4.3.3 Relation
Using a Class to store all the details of a particular object can shape an idea inside one’s mind of that object, helping to visualise exactly what it is that needs to be programmed.

2. [bookmark: _Toc509568694]Part B - Interpretation

The program provided in the assignment allows the user to enter three numbers and offers various ways of displaying the numbers back to them.  The first point to note is that a constant integer named ‘MAXNUMBERS’ is declared.  This allows it to be used inside the ‘theNumbers’ array.  At this point in the code, a Boolean type named ‘quit’ is set to false, allowing entry into the proceeding while-loop.  The first text the user will see printed on the screen is the heading, shown in figure 1, followed by the menu.    
[image: ][image: ]
Figure 1


Choices are made through this menu system, as shown in figure 2, and the user can choose either to display the smallest or largest numbers exclusively or display all three numbers at the same time in the order that they were entered.
[image: ]
[image: ]
Figure 2

The majority of the program is situated inside a while-loop, this gives the program the ability to run a potentially infinite number of times until the user of the program decides to quit, for which there is an option.  This is shown in figure 3.
[image: ]
Figure 3

The option menu is a switch statement that houses the code for all of the various options.  Each case holds a function or in some cases, nested functions and this can be seen in figure 4.
[image: ]
Figure 4

During the next part of the code, the users choice is taken via the ReadNumber function and passed into a variable called chosenOption.  ReadNumber has a return type of integer which is the users option choice.  This can be seen in figure 5.
[image: ]
Figure 5

The next stage of the program assigns the number value of the ProcessMenu function to the ‘quit’ variable.  For every case in the switch statement except for option five, quit returns false.  In case five quit is returned as true, this will then fail the check that is performed in the while-loop and as a result end the program.  These two points are show in figure 6 and 7.
[image: ]
Figure 6
[image: ]
[image: ]
Figure 7

Once the user has made their choice, a simple function is run that clears the screen to restart the options menu and this is done by calling the ClearConsole function shown in figure 8.
[image: ]
[image: ]
Figure 8

A flow chart has been presented in figure 9 to show how the program is expected to operate.  


Figure 9
3. [bookmark: _Toc509568695]Part C – Implementation
Within this section, flow charts shall be included to provide the steps taken as well as screenshots of the required code for each exercise.
3.1 [bookmark: _Toc509568696]Exercise 1
Exercise 1 required three variables of different types to be initialised and then displayed in the console window.  A flow chart outlining the structure of the code is presented in figure 10 and the code for this exercise can be found in Appendices A1.


Figure 10

3.1.1 [bookmark: _Toc509568697]Problem Arranging Table
	Problems Encountered 
	Arranged Easier to Harder

	Initialise a variable
	Initialise a variable

	Display value on screen
	Display value on screen

	Place code into a function
	Place code into a function



3.1.2 [bookmark: _Toc509568698]Working Code Screenshot
[image: ]


3.2 [bookmark: _Toc509568699]Exercise 2
This exercise required the calculation of the area of a shape.  The following flow chart in figure 11 describes the way in which the code for exercise 2 works.  The full code for this exercise can be found in Appendix A2.


Figure 11
3.2.1 [bookmark: _Toc509568700]Problem Arranging Table
	Problems Encountered 
	Arranged Easier to Harder

	Calculate the area of a circle
	Store circle/triangle values

	Calculate the area of the triangle
	Display values on screen

	Calculate the area of the shape
	Input circle radius

	Store circle/triangle values
	Input triangle base

	Display values on screen
	Input triangle height

	Providing arguments to the function
	Wrap each problem into a function

	Input the area of a circle
	Calculate the area of a circle

	Input the area of the triangle
	Calculate the area of the triangle

	Input the area of the shape
	Calculate the area of the shape

	Wrap each problem into a function
	Providing arguments to the function



3.2.2 [bookmark: _Toc509568701]Working Code Screenshot
[image: ]


3.3 [bookmark: _Toc509568702]Exercise 3
Exercise 3 is a program that allowed the user to enter how much tonnage of gravel they required and the price at which it was being sold, it would then take these values and apply a tax and provide a total payable amount.  The flow chart in figure 12 highlights the way that the code for exercise 3 works.  The full code for this exercise can be found in Appendix A3.


Figure 12
3.3.1 [bookmark: _Toc509568703]Problem Arranging Table
	Problems Encountered 
	Arranged Easier to Harder

	Check if tonnage is between 5 and 8
	Enter the cost of gravel

	Check if tonnage is between 9 and 40
	Enter the amount of tax

	Check if tonnage is above 40
	Exit once price has been displayed

	Exit once price has been displayed
	Calculate total price including tax

	Create functions for each problem
	Create functions for each problem

	Provide arguments for functions
	Provide else statement should no if statements show true

	Enter the cost of gravel
	Provide arguments for functions

	Enter the amount of tax
	Check if tonnage is between 5 and 8

	Calculate total price including tax
	Check if tonnage is between 9 and 40

	Provide else statement should no if statements show true
	Check if tonnage is above 40



3.3.2 [bookmark: _Toc509568704]Working Code Screenshot
[image: ]


3.4 [bookmark: _Toc509568705]Exercise 4
In this exercise, the user could enter how big they wished a star to be displayed, the program then printed the star to the screen abiding by the users size choice.  The following flow chart outlines the operation of the code in exercise 4.  The full code for this exercise can be found in Appendix A4.


Figure 13
3.4.1 [bookmark: _Toc509568706]Problem Arranging Table
	Problems Encountered 
	Arranged Easier to Harder

	How to represent a star
	Print ‘space’ should if statement be false

	User inputs the size of the star
	Print a new line

	Nested for-loops to create grid
	Printing an asterisk on the required point

	Printing an asterisk on the required point
	User inputs the size of the star

	Statement check if columns equal rows
	How to represent a star

	Statement to check if rows equal size of star
	Nested for-loops to create grid

	Print ‘space’ should if statement be false
	Create problems in functions

	Print a new line
	Statement check if columns equal rows

	Create problems in functions
	Statement to check if rows equal size of star



3.4.2 [bookmark: _Toc509568707]Working Code Screenshot
[image: ]



3.5 [bookmark: _Toc509568708]Exercise 5
Exercise 5 allows five prices to be entered, the program would then apply tax and display the result.  The following flow chart outlines the operation of the code in exercise 4.  The full code for this exercise can be found in Appendix A5.


Figure 14
3.5.1 [bookmark: _Toc509568709]Problem Arranging Table
	Problems Encountered 
	Arranged Easier to Harder

	Create a class
	Delete the product

	Set attributes (same as variables)
	Input 5 prices

	Delete the product
	Input the amount of tax to be implemented

	Input the amount of tax to be implemented
	Print the total price

	Input 5 prices
	Set attributes (same as variables)

	Print the total price
	Create a class

	Calculate the tax on the total of the products
	Set the product values to 0 upon creation

	Add the amount of tax to the total price
	Add the amount of tax to the total price

	Create 5 products
	Calculate the tax on the total of the products

	Set the product values to 0 upon creation
	Create 5 products



3.5.2 [bookmark: _Toc509568710]Working Code Screenshot
[image: ]



3.6 [bookmark: _Toc509568711]Exercise 6
The associated flowchart for this exercise can be viewed in figure 9.  The table below provides a series of errors that were spotted during the debugging of the code and their respective fixes have been added along side.
	Error
	Fix
	Pass/Fail

	1. Case 4 within the ProcessMenu switch statement is a quit function
	Change Case 4 into a statement that displays the three chosen numbers
	Pass

	2. When entering the three numbers into the program, the last digit of each number remains in the screen
	Add ‘+ number’ to the clearText function.  This does not provide a permanent fix however, it is rather a temporary mask to the problem
	Fail

	3. User can only quit if “YES” is typed
	Change parameters so that more variations of the word “YES” can be accepted 
	Pass

	4. #include <stdafx.h> did not work
	Remove library from file
	Pass




Screenshots have been inserted below to indicate visual proof that the code has these fixes incorporated.
1. In the first screenshot, figure 15,  is the original provided code from the assignment sheet.  It is clear to see that case 4 and 5 are doing the exact same thing, which in this case is quitting the program.

[image: ]
Figure 15



In the next screenshot, figure 16, this bug has been remedied by creating a custom outcome and placing it within the case 4 parameter. 
[image: ]
Figure 16

2. Figure 17 outlines the issue that occurred when an integer number that was greater than one character in length was entered into the program.  Any character that was typed after the first would remain on screen during the input phase of the second value.

[image: ]
Figure 17
	
Whilst figure 18 provides the proposed fix.  It should be noted however that this does not completely fix the problem, it simply clears the line of characters to a sum that equals the number the user entered.
[image: ]
Figure 18
3. To exit the program, the user my enter ‘YES’ in this format and no other variation of this would be accepted.  Figure 19 shows this problem in the original code.

[image: ]
Figure 19

	Figure 20 shows the suggested fix.
[image: ]
Figure 20
4. The final bug that was found was in the selection of libraries included.  The library ‘stdafx.h’ could not be included into the main.  It is believed that this is due to the fact that this project was started in an empty project file.  Figure 21 shows the problem.  There is no need to show a screenshot of the fix as this line of code was simply removed.
[image: ]
Figure 21





3.7 [bookmark: _Toc509568712]Exercise 7
Exercise 7 is a slot machine that allowed the user to play until the ‘quit’ option was chosen.  Figure 22 that has been inserted below is the flowchart that describes the directed path that this code takes.  The related code can be found in Appendix A6.


Figure 22

3.7.1 [bookmark: _Toc509568713]Problem Arranging Table
	Problems Encountered 
	Arranged Easier to Harder

	Generating a random number
	Displaying the high score

	Creating a menu
	Printing a random number

	Checking the outcome 
	Creating a while loop

	Printing a random number
	Quitting the game

	Quitting the game
	Placing different problems into functions

	Storing the high score
	Creating a menu

	Displaying the high score
	Creating a class

	Creating a while loop
	Generating a random number

	Placing different problems into functions
	Checking the outcome 

	Creating a class
	Storing the high score



3.7.2 [bookmark: _Toc509568714]Working Code Screenshot
[image: ]



3.8 [bookmark: _Toc509568715]Exercise 8
Exercise has not been completed at the time of submitting this assignment.  A grid has been created that would hold the game but nothing further has been coded.  A list of problems that have been identified however and also a screen shot of the grid previously mentioned.  The related code can be found in Appendix A7.
3.8.1 [bookmark: _Toc509568716]Problem Arranging Table
	Problems Encountered 
	Arranged Easier to Harder

	Ordering the grid to be displayed to the proper size
	Ordering the grid to be displayed to the proper size

	Scaling the grid so that it was in proportion
	Displaying numbers across the X axis

	Displaying numbers across the X axis
	Displaying numbers down the Y axis

	Displaying numbers down the Y axis
	Displaying a players grid at the right time

	Placing a ship on the ‘grid’
	Scaling the grid so that it was in proportion

	Assigning a ship its size
	Assigning a ship its size

	Displaying a players grid at the right time
	Placing a ship on the ‘grid’

	Not displaying the enemy grid to the opposite player
	Converting user input to a point in the grid

	Converting user input to a point in the grid
	Collision detection of the ships

	Collision detection of the ships
	Allowing the player to choose the orientation when placing a ship

	Marking a safe zone within the grid where ships could be placed and outlining a no-go zone if ships were placed off the grid
	Storing both player 1 and player 2’s ship coordinates and displaying them on the board

	Allowing the player to choose the orientation when placing a ship
	Marking a safe zone within the grid where ships could be placed and outlining a no-go zone if ships were placed off the grid

	Storing both player 1 and player 2’s ship coordinates and displaying them on the board
	Not displaying the enemy grid to the opposite player



3.8.2 [bookmark: _Toc509568717]Grid Output
[image: ]
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WriteText(FormatText("The largest value is %i", FindLargest(numbers)), 20, 15);
Pause();
break;
case 4:
. quit = IsQuitting();
y break;
case 5:
. quit = IsQuitting();
E break;
default:
WriteText("Unknown option value entered", 20, 15);
Pause();
break;

case 3:

}
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case 3:
WriteText(FormatText("The largest value is %i", FindLargest(numbers)), 20, 14);
Pause();
break;
case 4:
WriteText(FormatText("The three chosen numbers are: %i %i %i", numbers[@], numbers[1], numbers[2]), 20, 14);
Pause();
break;
case 5:
quit = IsQuitting();
; break;
default:
WriteText("Unknown option value entered", 20, 14);
Pause();
break;
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ClearText(25, 14, prompt.length() + inputCharCount); // Clear the text at this line
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if (response == "YES")

{
. quit = true;
}

return quit;
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if (response == "YES"|| "yes" || "y" || "Yes")

{
: quit = true;
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return quit;




image32.PNG
[T]#&Nn&;lvliggi"staafx. h“7




image33.emf
START

END

Initialise 

Int x, y, z

Initialise

Int score

Initialise 

userChoice

StartGame()

Input 

userChoice

While (GetUserChoice == 

1)

Case0

Case1

True

False

False

Output 

QuitGame()

X = 

RandomValue(5)

Y = 

RandomValue(5)

Z = 

RandomValue(5)

True

True

If Jackpot

If TripleNumbers

If DoubleFive

If DoubleNumber

Display 

RandomNumbers

Display Jackpot

Display 

TripleNumbers

Display 

DoubleFive

Display 

DoubleNumber

HighScoreCount()

Display 

HighScore

True

False

True

False

True

False

True

PlayAgain 

Option

NoMatch False

FruitMachine

-_currentScore: int

-_highScore: int

-_userChoice: int

+FruitMachine(_currentScore: int)

+SetCurrentScore(value: int): void

+GetCurrentScore(): int

+SetHighScore(value: int): void

+GetUserChoice(): int

+RandomValue(maxValue: int): int

+StartGame(): int

+QuitGame(): void

+JackPotCheck(x: int, y: int, z: int): void

+TripleNumberCheck(x: int, y: int, z: int): void

+DoubleFiveCheck(x: int, y: int, z: int): void

+DoubleNumberCheck(x: int, y: int, z: int): 

void

+NoMatchCheck(x: int, y: int, z: int): void

+DisplayRandomNumber(x: int, y: int, z: int): 

void

+PlayAgain(): void

+HighScoreCount(): int


Microsoft_Visio_Drawing6.vsdx
START
END
Initialise 
Int x, y, z
Initialise
Int score
Initialise 
userChoice
StartGame()
Input userChoice
While (GetUserChoice == 1)
Case0
Case1
True
False
False
Output QuitGame()
X = RandomValue(5)
Y = RandomValue(5)
Z = RandomValue(5)
True
True
If Jackpot
If TripleNumbers
If DoubleFive
If DoubleNumber
Display RandomNumbers
Display Jackpot
Display TripleNumbers
Display DoubleFive
Display DoubleNumber


HighScoreCount()
Display HighScore
True
False
True
False
True
False
True
PlayAgain Option
NoMatch
False
FruitMachine
<<Stereotype>>
parameter
-_currentScore: int
-_highScore: int
-_userChoice: int
+FruitMachine(_currentScore: int)
+SetCurrentScore(value: int): void
+GetCurrentScore(): int
+SetHighScore(value: int): void
+GetUserChoice(): int
+RandomValue(maxValue: int): int
+StartGame(): int
+QuitGame(): void
+JackPotCheck(x: int, y: int, z: int): void
+TripleNumberCheck(x: int, y: int, z: int): void
+DoubleFiveCheck(x: int, y: int, z: int): void
+DoubleNumberCheck(x: int, y: int, z: int): void
+NoMatchCheck(x: int, y: int, z: int): void
+DisplayRandomNumber(x: int, y: int, z: int): void
+PlayAgain(): void
+HighScoreCount(): int



image34.PNG
You have chosen to play!
553

You have won 100 points!
HighScore: 310

Would you like to play again?
Enter '1' to play or '©' to quit:




image35.PNG
10

a

0123456789m




image36.emf
Main       //Exercise 1       DisplayValues();   //Initialises 3 variables and displays   them     Function .cpp     //Exercise 01   void   DisplayValues() {     int   gameScore = 50;         //     double   length = 4.53;       // Initialise variables     string   nameOfPlayer =  "Jeff" ;     //     printf( "The score of the game is %i \ r \ n" , gameScore);     //     printf( "The length is %0.2lf \ r \ n" , length);       // Display values     printf( "The players name is %s \ r \ n" , nameOfPlayer.c_str());   //   }   Function .h   //Exercise 1   extern   void   DisplayValues();  
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Main.cpp     //Exercise 2     double   radiusO fCircle = EnterCircleRadius();         //User enters the radius length   double   heightOfTriangle = EnterTriangleHeight();         //User enters the triangle height   double   baseOfT riangle = EnterTriangleBase();         //User  enters the triangle base     double   areaOfCircle = CalculateArea OfCircle(radiusOfCircle);         //Finds the area of the circle     double   areaOfTriangle = CalculateAreaOfTriangle(baseOfTriangle, heightOfTriangle);     //Finds the area of the triangle     double   areaOfShape = CalculateAreaOfShape(ar eaOfCircle, areaOfTriangle);       //Subtracts the triangle area from circle area     DisplayAreaOfShape(areaOfShape);     //Displays result     Functions.cpp   //Exercise  2   double   EnterCircleRadius() {     double   radius;     printf_s( "Enter   the radius: " );     scanf_s( "%lf" , &radius);     return   radius;   }   double   EnterTriangleBase() {     double   baseOfTriangle;     printf_s( "Enter the base of the triangle: " );     scanf_s( "%lf" , &baseOfTriangle);     return   baseOfTriangle;   }   double   EnterTriangleHeight() {     double   heightOfTriangle;     printf_s( "Enter the height of the triangle: " );     scanf_s( "%lf" , &heightOfTriangle);     return   heightOfTriangle;   }   double   CalculateAreaOfCircle( double   radiusOfCircle ) {     double   calculatedAreaOfCircle = 3.14* radiusOfCircle * radiusOfCir cle ;     //Formula for the area of a circle     return   calculatedAreaOfCircle;   }   double   CalculateAreaOfTriangle( double   baseOfTriangle ,  double   heightOfTriangle ) {     double   areaOfTriangle;     areaOfTriangle = ( baseOfTriangle * heightOfTriangle ) / 2;       //Formula for the area of a triangle     return   areaOfTriangle;   }   double   CalculateAreaOfShape( double   areaOfCircle ,  double   areaOfTriangle ) {     double   areaOfShape;     areaOfShape =  areaOfCircle   -   areaOfTriangle ;     //Area of circle minus area of triangle     return   area OfShape;   }   void   DisplayAreaOfShape( double   areaOfShape ) {     printf_s( "%0.2lf" ,  areaOfShape );   }  
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Functions.h   //Exercise 2   extern   double   EnterCircleRadius();   extern   double   EnterTriangleBase();   extern   double   EnterTriangleHeight();   extern   double   CalculateAreaOfCircle( double   radiusOfCircle );   extern   double   CalculateAreaOfTriangle( double   baseOfTriangle ,  double   heightOfTriangle );   extern   double   CalculateAreaOfShape( double   areaOfCircle ,  double   areaOfTriangle );   extern   void   DisplayAreaOfShape( double   areaOfShape );  
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Main.cpp   //Exercise 3       double   quantity = EnterQuantityOfGrave l();           //Allows user to enter how much gravel they require (in tonnes)     double   cost = EnterCostPerTonne();               //User also enters the cost per tonne     double   totalPrice = TotalPriceOfGravel(quantity, cost);       //Quantity and cost are multipli ed to get the total price so far     CheckDiscountAndDisplay(quantity, totalPrice);     Functions.cpp   //Exercise 3   double   EnterQuantityOfGravel() {     double   quantityOfGravel;     printf_s( "Enter how many tonnes of gravel you would like: " );     scanf_s( "%lf" , &quantityOfGravel);     retu rn   quantityOfGravel;   }   double   EnterCostPerTonne() {     double   costPerTonne;     printf_s( "Enter how much each tonne costs: " );     scanf_s( "%lf" , &costPerTonne);     return   costPerTonne;   }   double   TotalPriceOfGravel( double   quantity ,  double   cost ) {     double   totalPrice =   quantity   *  cost ;  //Total price of quanity and cost     return   totalPrice;   }   void   CheckDiscountAndDisplay ( double   quantity ,  double   totalPrice ) {     if   ( quantity   > 40)  //If quanity is less than 40     {       printf_s( "The total price of gravel is %0.2lf \ r \ n" ,  totalPrice   -   ( totalPrice   / 100 * 6));  //6% of the total price     }     else     {       if   ( quantity   >= 9)  //If quantity is greater than or equal to 9       {         printf_s( "The total price of gravel is %0.2lf \ r \ n" ,  totalPrice   -   ( totalPrice   / 100 * 4));  //4% of the total price       }       else       {         if   ( quantity   >= 5)  //If quantity is greater than or equal to 5         {           printf_s( "The total price of gravel is %0.2lf \ r \ n" ,  totalPrice   -   ( totalPrice   / 100 * 2));  //%2 of the total price         }         else         {   printf _s( "No discount  -   Total is %0.2lf" ,  totalPrice );  //No discount message         }       }     }   }  
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Functions.h   //Exercise 3   extern   double   EnterQuantityOfGravel();   extern   double   EnterCostPerTonne();   extern   double   TotalPriceOfGravel( double   quantity ,  double   cost );   extern   void   CheckDiscountAndDisplay( double   quantity ,  double   totalPrice );    
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Main.cpp     //Exercise 4       int   starSize = sizeOfStar();      //User enters how big they wish the star to be     DisplayStar(starSize);         //Displays the star     Functions.cpp   //Exercise 4   int   sizeOfStar() {     int   sizeOfStar;     printf_s( "Please enter the size: " );     scanf_s( "%i" , &sizeOfStar);     return   sizeOfStar;   }   void   DisplayStar( int   starSize ) {     for   ( int   columns = 1; columns <=  starSize ; columns++) {       //While columns is less than or equal to user input       for   ( int   rows = 1; row s <=  starSize ; rows++) {       //While rows is less than or equal to user input         if   (columns == rows || rows == ( starSize   + 1)  -   columns) {         //Starsize needs to plus 1 or else star misses bottom left '*'           printf_s( "%s" ,  "*" );         }         else   {           printf_s( "%s" ,  " " );         }       }       printf_s( " \ r \ n" );     }   }     Functions.h   //Exercise 4   extern   int   sizeOfStar();   extern   void   DisplayStar( int   starSize );  
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Main.cpp     #include   <stdio.h>   #include   <stdlib.h>   #include   "Product.h"   using   namespace   std;     int   main() {     Product * product =  new   Product (0, 0);     //Create object and set total price and   amount of tax to 0.     product - >SetTax();               //Ask user how much tax they wish to apply.       for   ( int   i = 0; i < 5; i++) {     //5 iterations for 5 objects.       product - >AddCost();       //User inputs cost of each product.     }     product - >AddTax();           //Tax is  calculated using user tax input.     product - >CalculateTotalTaxedPrice();   //Total tax is added to total tax.     product - >DisplayFinalPricesList(product);       //Product total, tax total and final total are displayed.     delete   product;   //product deleted.     return   0;   }     Product.cpp   #include   <stdio.h>   #include   "Product.h"   #pragma   region   Constructors   Product ::Product( double   totalPrice ,  int   amountOfTax ) {     this - >_totalPrice =  totalPrice ;     this - >_amountOfTax =  amountOfTax ;   }   #pragma   endregion   #pragma   region   Setters&Getters   int   Product ::GetAmountOfTax() {     return   this - >_amountOfTax;   }   double   Product ::GetTotalPrice() {     return   this - >_totalPrice;   }   double   Product ::GetTax() {     return   this - >_taxedTotal;   }   double   Product ::GetTotalTaxedPrice() {     return   this - >_totalTaxedPrice;   }     #pragma   endregion   #pragma   region   Methods   void   Product ::SetTax() {     int   tax;     printf_s( "Enter the amount of tax: " );     scanf_s( "%d" , &tax);     this - >_amountOfTax = tax;   }   void   Product ::AddCost() {     double   price;     printf_s( "Enter a price:   " );     scanf_s( "%lf" , &price);     this - >_totalPrice =  this - >_totalPrice + price;  
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}   void   Product ::AddTax() {     this - >_taxedTotal =  this - >_totalPrice / 100 *  this - >_amountOfTax;   }   void   Product ::CalculateTotalTaxedPrice() {     double   totalCost =  this - >_totalPrice;     double   totalTax =  this - >_taxedTotal;     this - >_totalTaxedPrice = totalCost + totalTax;   }   void   Product ::DisplayFinalPricesList( Product *  product ) {     printf_s( "Total cost of products: %0.2f \ r \ n" ,  product - >GetTotalPrice());     printf_s( "Total amount of tax: %0.2f \ r \ n" ,  product - >GetTax());     printf_s( "Total cost (including tax): %0.2lf \ r \ n" ,  product - >GetTotalTaxedPrice());   }   #pragma   endregion   Product.h   #pragma   once   class   Product   {   #pragma   region   Attributes   private :     double   _totalPrice;     double   _taxedTotal;     double   _totalTaxedPrice;     int   _amountOfTax;   #pragma   endregion   #pragma   region   Constructor   public :     Product( doubl e   totalPrice ,  int   amountOfTax );   #pragma   endregion   #pragma   region   Properties     int   GetAmountOfTax();     double   GetTotalPrice();     double   GetTax();     double   GetTotalTaxedPrice();       #pragma   endregion   #pragma   region   Methods     void   SetTax();     void   AddCost();     void   AddTax();     void   CalculateTotalTaxedPrice();     void   DisplayFinalPricesList( Product *  product );   #pragma   endregion   };    
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Main.cpp     #include   <stdio.h>   #include   <string>   #include   <time.h>   #include   <stdlib.h>   #include   "FruitMachine.h"   using   namespace   std;     int   main() {     Fruit Machine * machine01 =  new   FruitMachine (0);     int   x, y, z;     int   score;     int   userChoice;     machine01 - >StartGame();   // Sets userChoice to the result of StartGame function     time_t    theTime;     srand(( unsigned )time(&theTime));     while   (machine01 - >GetUserChoice()) {       switch   (machine01 - >GetUserChoice()) {       case   0:         machine01 - >QuitGame();   // Exits game         break ;       case   1:         x = machine01 - >RandomValue(5);  //         y = machine01 - >RandomValue(5);  //             z = machine01 - >Random Value(5);  //   Sets x, y, z to a random value between 0 and 5           machine01 - >DisplayRandomNumbers(x, y, z);     // Prints x, y, z to the screen         machine01 - >JackPotCheck(x, y, z);     // Sets parameters of the Jackpot to 555         machine01 - >TripleNumberCheck(x, y, z);       // Sets parameters of the triple numbers scen ario         machine01 - >DoubleFiveCheck(x, y, z);     // Sets parameters of the double 5's scenario         machine01 - >DoubleNumberCheck(x, y, z);     // Sets parameters of the double numbers scenario         machine01 - >NoMatchCheck(x, y, z);     // Sets parameters of the no matched   numbers scenario         score = machine01 - >HighScoreCount();         printf_s( " \ r \ nHighScore: %d \ r \ n" , score);         printf_s( " \ r \ n" );         break ;       }       machine01 - >PlayAgain();     }       delete   machine01;     return   0;   }   FruitMachine.cpp   #include   "FruitMachine.h"   #include   <stdio.h>   #include   <string>   #include   <time.h>   #include   <stdlib.h>   using   namespace   std;     #pragma   region   Constructors   FruitMachine ::FruitMachine( int   currentScore ) {  
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  _currentScore =  currentScore ;     _highScore = 0;   }   #pragma   endregion   #pragma   region   Setters & Getters   void   FruitM achine ::SetCurrentScore( int   value ) {     _currentScore =  value ;   }   int   FruitMachine ::GetCurrentScore() {     return   _currentScore;   }   void   FruitMachine ::SetHighScore( int   value ) {     _highScore =  value ;   }   int   FruitMachine ::GetUserChoice() {     return   _userChoice;   }   #pragma   endregion   #pragma   region   Methods   int    FruitMachine ::RandomValue( int   maxValue ) {     return   rand() % ( maxValue   + 1);   }   int   FruitMachine ::StartGame() {     printf_s( "Would you like to play? \ r \ n" );     printf_s( "Enter '1' to play or '0' to quit: " );     scanf_s( "%d" , &_userChoice);     return   _userChoice;   }   void   FruitMachine ::QuitGame() {     printf_s( "You have quit the game." );   }   void   FruitMachine ::JackPotCheck( int   x ,  int   y ,  int   z ) {     if   ( x   == 5 &&  y   == 5 &&  z   == 5) {  // If three 5's       printf_s( "*****You have recieved 2000 points***** \ r \ n" );       SetCurrentScore(2000);     }   }   void   FruitMachine ::TripleNumberCheck( int   x ,  int   y ,  int   z ) {     if   ( x   != 5 &&  y   != 5 &&  z   != 5) {       if   ( x   ==  y   &&  y   ==  z ) {  // If three's (not 5)         printf_s( "You have won 20 points ! \ r \ n" );         SetCurrentScore(20);       }     }   }   void   FruitMachine ::DoubleFiveCheck( int   x ,  int   y ,  int   z ) {     if   ( x   !=  y   ||  y   !=  z ) {       if   (( x   == 5 &&  y   == 5) || ( y   == 5 &&  z   == 5) || ( x   == 5 &&  z   == 5)) {  //  If two 5's         printf_s( "You have won 100 points! \ r \ n" );         SetCurrentScore(100);       }     }   }   void   FruitMachine ::DoubleNumberCheck( int   x ,  int   y ,  int   z ) {     if   (( x   != 5 &&  y   != 5) || ( y   != 5 &&  z   != 5) || ( x   != 5 &&  z   != 5)) {       if   ( x   !=  y   ||  y   !=  z ) {         if   ( x   ==  y   ||  y   ==  z   ||  x   ==  z ) {  // If two's           printf_s( "You have won 10 points! \ r \ n" );           SetCurrentScore(10);         }       }  
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}   }   void   FruitMachine ::NoMatchCheck( int   x ,  int   y ,  int   z ) {     if   ( x   !=  y   &&  y   !=  z   &&  x   !=  z ) {       printf_s( "You have scored no points. \ r \ n" );       SetCurrentScore(0);     }   }   void   FruitMachine ::DisplayRandomNumbers( int   x ,  int   y ,  int   z ) {     printf_s( "You have chosen to play! \ r \ n" );     printf_s( " \ r \ n%d %d %d \ r \ n" ,  x ,  y ,  z );     printf_s( " \ r \ n" );   }   void   FruitMachine ::PlayAgain() {     printf_s( "Would you like to play again? \ r \ n" );     printf_s( "Enter '1' to p lay or '0' to quit: " );     scanf_s( "%d" , &_userChoice);     system( "cls" );   }   int   FruitMachine ::HighScoreCount() {     return   _highScore = _highScore + _currentScore;   }   #pragma   endregion   Fruitmachine.h   #pragma   once   #include   <stdio.h>   #include   <string>   #include   <time.h>   #include   <stdlib.h>   using   namespace   std;   class   FruitMachine   {   #pragma   region   Attributes   private :     int   _currentScore;     int   _highScore;     int   _userChoice;   #pragma   endregion   #pragma   region   Constructors   public :     FruitMachine( int   _currentScore );   #pragma   endregion   #pragma   region   Properties     void   SetCurrentScore( int   value );     int   GetCurrentScore();     void   SetHighScore( int   value );     int   GetUserChoice();   #pragma   endregion   #pragma   region   Methods     int   RandomValue( int   maxValue );     int   StartGame();     void   QuitGame();     void   JackPotCheck( int   x ,  int   y ,  int   z );     void   TripleNumberCheck( int   x ,  int   y ,  int   z );     void   DoubleFiveCheck( int   x ,  int   y ,  int   z );     void   DoubleNumberCheck( int   x ,  int   y ,  int   z );     void   NoMatchCheck( int   x ,  int   y ,  int   z );     void   DisplayRandomNumbers( int   x ,  int   y ,  int   z );     void   PlayAgain();     int   HighScoreCount();   #pragma   endregion   };  
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Main.cpp   #include   <stdlib.h>   #include   <string>   #include   "Board.h"   using   namespace   std;     int   main() {     Board * board =  new   Board ();     board - >DisplayBoard();     delete   board;     return   0;   }   Board.cpp   #include   "Board.h"   #pragma   region   Constructors   Board ::Board() {   }   #pragma   endregion   #pragma   region   Setters & Getters   int   Board ::GetBoard() {     return   _boardSize[11][11];   }   #pragma   endregion   #pragma   region   Methods   void   Board ::DisplayBoard() {     int   column;     int   row;     for   (row = 0; row < 11; row++) {       if   (row < 10) {         printf_s( " " );       }       printf_s( "%i" , row);       for   (column = 1; column < 11; column++) {         if   (row == 0) {           printf_s( "  %i  " , column);         }         else   {           printf_s( " |__|" );         }       }       printf_s( " \ r \ n" );     }   }   #pragma   endregion   Board.h   #pragma   once   #include   <stdlib.h>   #include   <stdio.h>   using   namespace   std;   class   Board   {   #pragma   region   Attributes   private :     int   _boardSize[10][10];   #pragma   endregion   #pragma   region   Constructors   public :     Board();   #pragma   endregion   #p ragma   region   Properties  


oleObject12.bin

image48.emf
  int   GetBoard();   #pragma   endregion   #pragma   region   Methods     void   DisplayBoard();   #pragma   endregion   };    
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