[image: Image result for uwtsd]

Joshua Watkins – 1703043
Programming 1




















Introduction
In this report I will be showing an understanding of programming. To do this I will explain and give examples of how the code is written and works. This will be done in the first section of the report.
	The second section of the report will demonstrate how I interoperate code, code has been provided in the appendix of the brief. I will work through the code explaining how it works. I will also attempt to identify any errors with the code.  
	In the final section of the report I will implement the skills discussed above to work through several exercises and solve the problems. I will then use code to create a program that will fulfil the tasks required. 

Understanding 
Variables
When declaring a variable there is a set pattern that we must follow. 
This pattern is: variableType variableName;

There are 4 main types of variables these include:
· Int – This is used to declare whole numbers.
· Double – This is used to declare numbers containing decimals. (Also known as a float) 
· String – This is used to declare letters. (In order for this to work we must also include #include <string>   using namespace std; This is to be added at the top of the code file)
· Bool – This is used to declare true or false. 

To assign a value to these variables there is a second pattern that we must remember.
This pattern is: variableName = value; 

Variables are important in writing programs as once a value has been set the variable can be used and manipulated throughout the code. A variable will hold the value in storage, this value can be changed within the code if required. This helps to save time and space when writing the code and makes the code more legible. 

For-loop / Counting Loop
When creating a counting loop there is a pattern that we follow.
First we create a variable this variable pattern is:
int countName;

Once you have created the variable we enter the code that creates the for-loop / counting loop.

for(countName =0; countName < maxCount; countName++)
{
 //Enter code here (This code will run over and over until the counting loop ends)
}
This code will set countName to 0, each time to code runs one will be added to the countName. This will keep counting again and again until it reaches a set amount which is defined by maxCount in the example above. The code will stop running here. 

There is also code this will count down instead of up. 
for(count=0; count < maxCount; count++)
{
	countdown = (maxCount – 1) – count;
	//Enter code here
}
A counting loop is used when we want to be able to control the number of times the code runs. This gives the programmer/user full control of how many times the loop runs before it stops. This is a very powerful tool in programming as it prevents the need to retype the code out X amount of times this will make the code more efficient and legible. 

Arguments within Functions
When creating a function there is a pattern we must follow.
This pattern is: resultType problemName(Information to solve the Problem)

An argument in this case would be a value or a variable name. 

returnValue = functionName(Arguement1, Arguement2);

In this example returnValue is a variable, to work the variable type must match the return type of the function.

An argument in this case is used as an input into the function. It can either be a present value or allow for users to enter a value. These values will be used by the function to receive the desired output. 

Class (Object Oriented Programming)
There are numerous reasons for object-oriented programming, the main benefits are that we can group data together and limit how the values in this data can be changed. Data encapsulation allows us the identify specific set of functions for changing the data. 
	It also allows use to create data for multiple entities with ease, using a set of predefined values. This means you do not need to re write the code every time you wish it implement on of these entities. 
	Classes are an essential part of object orientated programming, they consist of two separate files a header file to store class contents and a .cpp file for any associated code. 
There is a pattern for creating a class, this is the pattern:
Class className
{
//Attributes

//Constructors

//Properties

//Methods
}
A class allows us to set several rules that can be applied to numerous object. This saves them having to set rules for every single object. These classes can easily be applied to objects and will be used throughout the program for objects. 
	It also prevents the user from seeing and editing these variables. This means that there is no chance of users editing values and breaking the program. 

Interpretation
// AssignCode_Menu.cpp : Defines the entry point for the console application.
#define _CRT_SECURE_NO_WARNINGS
#include "stdafx.h"
#include <conio.h>			// For pause
#include <string>
#include <stdarg.h>
#include <Windows.h>		// To change cursor position
#include "Main.h" // Includes the Header File known as Main.h

using namespace std;

int main()
{
	int theNumbers[MAXNUMBERS]; // Creates an array
	int chosenOption = 0; // Sets the default value of chosenOption to 0
	bool quit = false; // Sets the default value of quit to false.

	InitialiseNumbers(theNumbers, MAXNUMBERS);

	while (quit == false) // Continues to run the code until quit = true

	{
		DisplayHeader();
		DisplayMenu();
		chosenOption = ReadNumber("Please choose an option: ");
		quit = ProcessMenu(chosenOption, theNumbers);
		
		ClearConsole();
	}

    return 0;
}

void InitialiseNumbers(int numbers[], int size)
{
	for (int index = 0; index < size; index++)
	{
		numbers[index] = 0;
	}
}

void DisplayHeader(void)
{
	WriteText("*******************************************************************************", 0, 0);     // Top left hand corner of screen is x = 0, y = 0
	WriteText("* This application is designed to allow you to choose numbers                 *", 0, 1);     // Next line down is x = 0, y = 1, etc
	WriteText("* and finds the biggest and the smallest value                                *", 0, 2);
	WriteText("*******************************************************************************", 0, 3);
} // This block of code creates a rectangle of * containing the text “This application is designed to allow you to chose numbers and finds the biggest and smallest value” in the top left corner of the window.


void DisplayMenu()
{
	WriteText("Select an option", 20, 8); // Display menu at x = 20, y = 8
	WriteText("1. Enter the numbers", 20, 9); // Display option at x=20, y=9
	WriteText("2. Find the smallest", 20, 10); // Display option at x=20, y=10
	WriteText("3. Find the largest", 20, 11); // Display option at x=20, y=11
	WriteText("4. Display all numbers", 20, 12); // Display option at x=20, y=12
	WriteText("5. Quit", 20, 13);
}

int ReadNumber(string prompt)
{
	int number = -1; // Sets default value of number to -1
	int inputCharCount;

	WriteText(prompt, 20, 14);
	inputCharCount = scanf("%i", &number);
	if (inputCharCount == 0)  // Wasn’t a number, so ignore what they typed in!!
	{
		IgnoreInput();
	}

	ClearText(20, 14, prompt.length() + inputCharCount); // Clear the text at this line

	return number;
}

void IgnoreInput(void)
{
	char ch;
	while ((ch = getchar()) != '\n' && ch != EOF);
}

void ClearText(int x, int y, int length)
{
	// Write space ' '  characters starting at x, y for 'length' times
	string spaces(length, ' ');
	WriteText(spaces, x, y);
}

bool ProcessMenu(int option, int numbers[])
{
	string message;
	bool quit = false;

	switch (option)
	{
	case 1: // The code if user selection option 1
		GetNumbers(numbers);
		break;
	case 2: // The code if user selection option 2
		WriteText(FormatText( "The smallest value is %i", FindSmallest(numbers)), 20, 15);
		Pause();
		break;
	case 3: // The code if user selection option 3
		WriteText(FormatText("The largest value is %i", FindLargest(numbers)), 20, 15);
		Pause();
		break;
	case 4: // The code if user selection option 4
		quit = IsQuitting();
		break;
	case 5: // The code if user selection option 5
		quit = IsQuitting();
		break;
	default: // Default option 
		WriteText("Unknown option value entered", 20, 15);
		Pause();
		break;
	}

	return quit;
}

void GetNumbers(int numbers[])
{
	for (int index = 0; index < MAXNUMBERS; index++)
	{
		numbers[index] = ReadNumber("Enter number: ");
	}
} // Collects numbers entered by the user

int FindSmallest(int numbers[])
{
	int smallest = numbers[0];

	for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
	{
		if (numbers[index + 1] < smallest)
		{
			smallest = numbers[index + 1];
		}
	}

	return smallest;
} // Finds the smallest number entered by the user


int FindLargest(int numbers[])
{
	int largest = numbers[0];

	for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
	{
		if (numbers[index + 1] > largest)
		{
			largest = numbers[index + 1];
		}
	}

	return largest;
} // Finds the largest number entered by the user

bool IsQuitting()
{
	char input[100];
	string response;

	bool quit = false;

	WriteText("Do you really wish to quit? ", 20, 13);
	scanf("%99s", input);

	response = input;

	if (response == "YES")
	{
		quit = true;
	}

	return quit;
} // Asks the user if they wish to quit then acts based on user input

void WriteText(string text, int x, int y)
{
	SetCursorPosition(x, y);
	printf(text.c_str());
}

// JUST USE THIS FUNCTION
// This function positions cursor in Console window,
// and you DON'T need to understand it!!!
void SetCursorPosition(int x, int y)
{
	static HANDLE handle = NULL;
	if (!handle)
	{
		handle = GetStdHandle(STD_OUTPUT_HANDLE);
	}
	COORD coords = { x, y };
	SetConsoleCursorPosition(handle, coords);
}

// JUST USE THIS FUNCTION
// This function does creates a string
// using a format string and values i.e.
// FormatText("Number is %i", 5) returns "Number is 5",
// and you DON'T need to understand it!!!
string FormatText(const char *c_format, ...)
{
	char ch[100];
	va_list args;
	va_start(args, c_format);
	vsnprintf(ch, 100, c_format, args);
	va_end(args);
	return string(ch);
}

// JUST USE THIS FUNCTION
// This function clears the screen,
// and you DON'T need to understand it!!!
void ClearConsole(void)
{
	system("cls");
}

void Pause(void)
{
	// Pause
	while (1) { if (_kbhit()) break; }
	_getch();   // Clear the keypress
}
[bookmark: _GoBack]
The code displays a user menu that gives the user several options to choose from. These options include Enter the numbers, Find the smallest, Find the largest, display all numbers and Quit. 
· 1 – This is the option that allows the user to enter numbers, these numbers are stored by the program for later use. 
· 2 - This option will sort through the numbers entered by the user and display the smallest number that they entered. 
· 3 -  This option will sort through the numbers entered by the user and display the largest number that they entered.
· 4 – This option will display all the numbers entered by the user
· 5 - This will ask the user if they want to quit if yes the program will close

I have identified a couple of potential bugs throughout the program, this will be tested and discussed in a later section of the report. It is important to always test a program to ensure that everything works as intended. 

Implementation 
The code for the exercises can be found within the code page that will be uploaded, here I will give a brief run down of the problems and outline in short how I intend on solving these problems. 

Exercise 1
For this problem I will create three variables, this will be string for the name, double for the measure of length and int for the score of the game. I will allow the user to input values for all variables and then display these using printf. 

Exercise 2
I will create 3 variables one for each side of the triangle. I will allow the user to enter the value of these variables. Using these numbers, I will calculate the area of the triangle and display this area to the users. 

Exercise 3
For this problem I will create 2 variables one for gravel being purchased and one for the cost of the gravel. I will then use check to see which of the ranges the user input of purchased gravel fits into and then display the cost of that gravel with the corresponding discount.

Exercise 4
For this I will use a counting loop, this loop will count each time the code is executed until it has been executed 9 times. 
I will use this loop to display “*” 9 times and will use this loop to create the diagonal lines that needs to be displayed to make the program function.

Exercise 5
For this I will use a counting loop and an array, each run through the loop will store a number in the array. Once the user has entered all 5 numbers they will be printed out for the user to see.

Exercise 6
Currently the program hasn’t got the option for display all, instead that option runs the quit code. To fix this, I will amend the 4th case. This will fix the program and ensure that it runs correctly.

Exercise 7

Exercise 8

Appendix
Exercise 1
#define _CRT_SECURE_NO_WARNINGS
#include "stdafx.h"
#include <stdio.h>
#include <string>

using namespace std;

int main(int argc, char** argv)
{
	string playerName;
	double measureLength;
	int playerScore;
	char text[100];

	printf("Enter Player Name: ");
	scanf("%99s", text);
	playerName = text;

	printf("Enter length: ");
	scanf("%lf", &measureLength);

	printf("Input Score: ");
	scanf("%i", &playerScore);

	printf("Name:%s\r\nLenght:%0.2f\r\nScore:%i\r\n", playerName.c_str(), measureLength, playerScore);

	return 0;
}

Exercise 2

Exercise 3
#define _CRT_SECURE_NO_WARNINGS
#include "stdafx.h"
#include <stdio.h>
#include <string>

using namespace std;

int main(int argc, char** argv)
{
	int gravelAmount;
	double gravelPrice = 1.0;

	printf("Please enter the amount of gravel being purchased: ");
	scanf("%i", &gravelAmount);

	if (gravelAmount < 5 && gravelAmount > 0)
	{
		printf("Final price = %0.2f\r\n", gravelPrice * gravelAmount);
	}
	if (gravelAmount < 8 && gravelAmount > 5)
	{
		printf("Final price with 2 percent discount = %0.2f\r\n", gravelPrice * gravelAmount * 0.98);
	}
	if (gravelAmount < 40 && gravelAmount > 9)
	{
		printf("Final price with 4 percent discount = %0.2f\r\n", gravelPrice * gravelAmount * 0.96);
	}
	if (gravelAmount > 40)
	{
		printf("Final price with 6 percent discount = %0.2f\r\n", gravelPrice * gravelAmount * 0.94);
	}

	return 0;
}

Exercise 4
#define _CRT_SECURE_NO_WARNINGS
#include "stdafx.h"
#include <stdio.h>
#include <string>

using namespace std;

int main(int argc, char** argv)
{
	int countName;
	int userInput;

	printf("Please enter squares height/width: ");
	scanf("%i", &userInput);
	int maxCount = userInput;

	int X = 0;
	int Y = 0;
	int Xx = 0;
	int Yy = userInput;

	for (countName = 0; countName < maxCount; countName++)
	{
		printf("%s", "*\r\n", X, Y);
		X = X + 1;
		Y = Y + 1;

	}

	for (countName = 0; countName < maxCount; countName++)
	{
		printf("%s", "*\r\n", Xx, Yy);
		Xx = Xx + 1;
		Yy = Yy - 1;

	}

	return 0;
}

Exercise 5
#define _CRT_SECURE_NO_WARNINGS
#include "stdafx.h"
#include <stdio.h>
#include <string>

using namespace std;

int main(int argc, char** argv)
{
	int countName;
	int maxCount = 5;
	int userNumbers[5];

	for (countName = 0; countName < maxCount; countName++)
	{
		printf("Enter whole number: ");
		scanf("%i", &userNumbers[countName]);
	}

	printf("%i\r\n%i\r\n%i\r\n%i\r\n%i\r\n", userNumbers[0], userNumbers[1], userNumbers[2], userNumbers[3], userNumbers[4]);
	
	return 0;
}

Exercise 6
// AssignCode_Menu.cpp : Defines the entry point for the console application.
//

#define _CRT_SECURE_NO_WARNINGS

#include "stdafx.h"
#include <conio.h>			// For pause
#include <string>
#include <stdarg.h>
#include <Windows.h>		// To change cursor position

using namespace std;

#include "Main.h"

int main()
{
	int theNumbers[MAXNUMBERS];
	int chosenOption = 0;
	bool quit = false;

	InitialiseNumbers(theNumbers, MAXNUMBERS);

	while (quit == false)
	{
		DisplayHeader();
		DisplayMenu();
		chosenOption = ReadNumber("Please choose an option: ");
		quit = ProcessMenu(chosenOption, theNumbers);

		ClearConsole();
	}

	return 0;
}

void InitialiseNumbers(int numbers[], int size)
{
	for (int index = 0; index < size; index++)
	{
		numbers[index] = 0;
	}
}

void DisplayHeader(void)
{
	WriteText("*******************************************************************************", 0, 0);     // Top left hand corner of screen is x = 0, y = 0
	WriteText("* This application is designed to allow you to choose numbers                 *", 0, 1);     // Next line down is x = 0, y = 1, etc
	WriteText("* and finds the biggest and the smallest value                                *", 0, 2);
	WriteText("*******************************************************************************", 0, 3);
}

void DisplayMenu()
{
	WriteText("Select an option", 20, 8);               // Display menu at at x = 20, y = 8
	WriteText("1. Enter the numbers", 20, 9);
	WriteText("2. Find the smallest", 20, 10);
	WriteText("3. Find the largest", 20, 11);
	WriteText("4. Display all numbers", 20, 12);
	WriteText("5. Quit", 20, 13);
}

int ReadNumber(string prompt)
{
	int number = -1;
	int inputCharCount;

	WriteText(prompt, 20, 14);
	inputCharCount = scanf("%i", &number);
	if (inputCharCount == 0)  // Wasn’t a number, so ignore what they typed in!!
	{
		IgnoreInput();
	}

	ClearText(20, 14, prompt.length() + inputCharCount); // Clear the text at this line

	return number;
}

void IgnoreInput(void)
{
	char ch;
	while ((ch = getchar()) != '\n' && ch != EOF);
}

void ClearText(int x, int y, int length)
{
	// Write space ' '  characters starting at x, y for 'length' times
	string spaces(length, ' ');
	WriteText(spaces, x, y);
}

bool ProcessMenu(int option, int numbers[])
{
	string message;
	bool quit = false;

	switch (option)
	{
	case 1:
		GetNumbers(numbers);
		break;
	case 2:
		WriteText(FormatText("The smallest value is %i", FindSmallest(numbers)), 20, 15);
		Pause();
		break;
	case 3:
		WriteText(FormatText("The largest value is %i", FindLargest(numbers)), 20, 15);
		Pause();
		break;
	case 4:
		printf("All numbers displayed %i %i %i", numbers[0], numbers[1], numbers[2], 20, 15);
		Pause();
		break;
	case 5:
		quit = IsQuitting();
		break;
	default:
		WriteText("Unknown option value entered", 20, 15);
		Pause();
		break;
	}

	return quit;
}

void GetNumbers(int numbers[])
{
	for (int index = 0; index < MAXNUMBERS; index++)
	{
		numbers[index] = ReadNumber("Enter number: ");
	}
}

int FindSmallest(int numbers[])
{
	int smallest = numbers[0];

	for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
	{
		if (numbers[index + 1] < smallest)
		{
			smallest = numbers[index + 1];
		}
	}

	return smallest;
}

int FindLargest(int numbers[])
{
	int largest = numbers[0];

	for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
	{
		if (numbers[index + 1] > largest)
		{
			largest = numbers[index + 1];
		}
	}

	return largest;
}

bool IsQuitting()
{
	char input[100];
	string response;

	bool quit = false;

	WriteText("Do you really wish to quit? ", 20, 13);
	scanf("%99s", input);

	response = input;

	if (response == "YES")
	{
		quit = true;
	}

	return quit;

}

void WriteText(string text, int x, int y)
{
	SetCursorPosition(x, y);
	printf(text.c_str());
}

// JUST USE THIS FUNCTION
// This function positions cursor in Console window,
// and you DON'T need to understand it!!!
void SetCursorPosition(int x, int y)
{
	static HANDLE handle = NULL;
	if (!handle)
	{
		handle = GetStdHandle(STD_OUTPUT_HANDLE);
	}
	COORD coords = { x, y };
	SetConsoleCursorPosition(handle, coords);
}

// JUST USE THIS FUNCTION
// This function does creates a string
// using a format string and values i.e.
// FormatText("Number is %i", 5) returns "Number is 5",
// and you DON'T need to understand it!!!
string FormatText(const char *c_format, ...)
{
	char ch[100];
	va_list args;
	va_start(args, c_format);
	vsnprintf(ch, 100, c_format, args);
	va_end(args);
	return string(ch);
}

// JUST USE THIS FUNCTION
// This function clears the screen,
// and you DON'T need to understand it!!!
void ClearConsole(void)
{
	system("cls");
}

void Pause(void)
{
	// Pause
	while (1) { if (_kbhit()) break; }
	_getch();   // Clear the keypress
}

Exercise 7

Exercise 8 
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