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[bookmark: _Toc1932029]Introduction

This report has been created in response to Assignment GA26a-ACCA4017 – Software Development. 
Part A provides answers to the 3 questions with some examples. 
Part B displays the code the author used to solve the problems provided by the assignment. Along with the code, snippets from the output of visual studio are included displaying the code working as expected, while also attempting to make the program fail or break by entering out of boundaries inputs. 
The author used Visual Studio 2017 to run and test the code.
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[bookmark: _Toc1932031]A1. - Variable
A variable is used to ask a user to input data into a program. The program is able to save the entry and use the entry in a process. A variable needs to be declared as a type because C is a strongly typed language. A type can be an Integer, a float (and double), a character or a string [1]. User entry is case sensitive and will be saved as its entered.
A variable can be manipulated using other variables, static entries, mathematical sums amongst others.
A variable is capture using the scanf or scan function. For example, below asks the user to enter a price before VAT at 20%, it is captured and then converted to a price inclusive of VAT at 20%.
#include <stdio.h>

void main()
{
	float price, priceVAT;

	printf("Enter the price of an item before VAT: ");
	scanf(" %f", &price);
	priceVAT = price * 1.2;
	printf("Ok the price inclusive of VAT is : \x9C %.2f \n \n", priceVAT);
}

[bookmark: _Toc1932032]A2. – For loop
The for-loop is a count loop used to loop or repeat a section of code. The count loop means that the program will loop the same code a certain number of times depending on what the condition is [2]. 
For example, to display a number counting up from 5 to 20 the for loop is used to condense the code. A programmer could write out 15x printf’s to print on the screen. However, the short way to do this is to use the for loop to loop printf 15 times.
#include <stdio.h>

void main()
{
	int loop;

	for (loop = 5; loop < 21; loop = loop + 1) {
		printf("number: %d\n", loop);
	}
}


[bookmark: _Toc1932033]A3. - Array
An array is used to collect data from a user input and store it with an index number. It can also be a pre-defined array where the person creating the program will specify what the array is holding when the program starts. The array is as big or as small as you require it to be and defined using a square bracket (+1) after defining a float, char or integer. For example
Float price [6]; 
This will store 6 items starting at 0 for the index. 0, 1, 2, 3, 4, 5. Below is an example of a pre-defined array which will then print all numbers back to the user.
#include <stdio.h>
void main()
{
	int mynumber[6];  
	mynumber[0] = 4;  //elemnet 1
	mynumber[1] = 45; //element 2
	mynumber[2] = 2; //3
	mynumber[3] = 34; //4
	mynumber[4] = 23; //5
	mynumber[5] = 10; //element 6
	printf("%d", mynumber[]);
}
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[bookmark: _Toc1932035]Exercise 1. – Variables

[bookmark: _Toc1932036]1.0 – The Process
The process below displays how to display the variables given in exercise 1 in Visual Studio using C.

1. Determine if the variable is a char, string, float or number.
2. Ask the user to enter the 3 variables
3. Store the variables 
4. Display the variables back to the user
5. Keep variables within limits and only allow char strings for name, integer for age and float for height.

[bookmark: _Toc1932037]1.1 - The Code
#include <stdio.h>

void main()
{
	char name[120]; //enter variable persons name
	float height = 2.6; //enter variable persons height
	int age = 130; //enter variable persons age
	char error[120] = { 0 };
	float errorfloat = { 0 };

	printf("What is your name? :"); //asking to input name
	scanf(" %s", &name); //saves the variable name




	while (age < 1 || age > 120) //checks that the variable enter is between 1 and 120
	{
		printf("What is your Age? [1 - 120]:"); //asking for age variable

		{
			while (scanf("%d", &age) != 1) //Enters age variable but only if its a integer
			{
				scanf(" %s", &error); //errors if variable is a character
				printf("Sorry %s, [%s] is not a valid, try again between 1 and 120 years:", name, error); //loop to ask user to enter integer rather than character
			}
		}
	}

	while (height < 0.1 || height > 2.5) //checks that the height float variable is between 0.1 and 2.5
	{
		printf("What is your Height in meters? "); //asking to input height in meters
		{
			while (scanf(" %f", &height) != 1) //
			{
				scanf(" %s", &error); //errors if user inputs a character rather than a float
				printf("Sorry, [%s] is not a valid float, try again between 0.1 and 2.50 meters:", error); //loop to ask user to enter integer rather than a character
			}
		}
	}



	printf(" Hi %s \n Age= %d \n Height= %.2f m \n", name, age, height); //displays all the results back to the user

}
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[bookmark: _Toc1932039]1.2.1 – Working with correct inputs
Program ran as expected.
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[bookmark: _Toc1932040]1.2.2 – Testing AGE outside of boundaries.

Entered 190, -10, 0 and also characters. The while loop checks for data outside the boundary and asks user to re-enter the data until a correct integer has been entered.
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[bookmark: _Toc1932041]1.2.3 – Testing HEIGHT outside of boundaries.

Entered an integer 190, 4, -10 and a character string. It re-prompted the user using a loop to enter a value between 0.1 and 2.50 meters. 
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The author researched other ways to create a simpler error checking process. An example was found using fget and fgetc [3]. However, this was beyond what was required at this stage.

[bookmark: _Toc1932042]Exercise 2. – Shaded Blue Area





[bookmark: _Toc1932043]2.0 – The Process 
The process lists the steps the program takes to find the area of the circle and the area of the triangle before calculating the shaded area.

1. Work out the area of the Circle. PI needs to be defined as a constant variable.
2. Ask user to enter float which defines the radius. Save the variable.
3. Using PI * radius * radius to find the area of the circle.
4. Ask user to enter two floats which defines the height and the base of the triangle. Save the variables.
5. Using height * base /2 to work out the area of the triangle.
6. Send user an error message if the triangle area is larger than the circle area.
7. Send user an error If a character is entered instead of a float or integer.
8. Remove the area of the triangle from the circle and display the result back to the user. 

[bookmark: _Toc1932044]2.1 – The Code#include <stdio.h>
#define PI 3.142//constant, visable from all functions

float circlearea(float radius);  //prototype function to find circle area
float enterfloat(); //prototype to capture input
float triarea(float triH1, float triB1); //prototype function to find triangle area


void main()
{
	printf("This program will work out the area of the shaded area of the circle minus the triangle \n \n"); // Letting the user know whatis happening
	float radius, triH1, triB1, tarea = 999999999999999, carea = 1, shade;
	printf("Enter Circle Radius:"); //asking user for input
	radius = enterfloat(); // function requesting the radius
	carea = circlearea(radius); // function for finding the area of a circle from its radius
	printf("The area of the circle is: %.2f \n", carea);

	while (carea < tarea)
	{
		printf("Enter Triangle Height:"); // asking user for input
		triH1 = enterfloat(); // function requesting the height
		printf("Enter Triangle Base:"); // asking user for input
		triB1 = enterfloat(); //function requesting the base length
		tarea = triarea(triH1, triB1); // function for finding the area of a triangle
		printf("The area of the Triangle is: %.2f \n", tarea); // printing the area of the triangle back to the user
		if (carea < tarea)
		{
			printf("Triangle area needs to be smaller than the circle area \n");
		}

	}

	shade = carea - tarea; // circle area minus triangle area.
	printf("\n Shaded area is: %.2f \n \n", shade);

}

float circlearea(float radius)
{
	float result;
	result = PI * radius * radius; //find the area if the circle
	return result;
}
float triarea(float triH1, float triB1)
{
	float result;
	result = triH1 * triB1 / 2; //find the area of the triangle
	return result;
}




float enterfloat()
{
	float userinput;
	char error[120] = { 0 };
	printf("");
	while (scanf("%f", &userinput) != 1) // user input needs to be a integer or float.
	{
		scanf(" %s", &error); //errors if variable is a character
		printf("Sorry, [%s] is not a valid, please enter a number:", error); //loop to ask user to enter integer rather than character
	}
	return userinput;
}

[bookmark: _Toc1932045]2.2 – Testing 

Below is the testing carried out on the code above. 
[bookmark: _Toc1932046]2.1.1 – Working with correct inputs

Entering floats or integer works as expected
[image: ]
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[bookmark: _Toc1932047]2.1.2 – Testing with inputs outside of boundaries 




[bookmark: _Toc1932048]2.1.3 – Testing with triangle area larger than circle area

Entering numbers that equate to a larger triangle area than circle area returns an error and allows user to re-enter numbers.
[image: ]

[bookmark: _Toc1932049]2.1.4 – Testing using characters rather than floats or integers

Entering a character or a string returns an error and informs the user to enter an integer or float only.
[image: ]

[bookmark: _Toc1932050]Exercise 3. – Array of Prices

[bookmark: _Toc1932051]3.1 – The Process
1. Allow user to enter the price of 5 products
2. Store each price in an array
3. Calculate the total price
4. Calculate the VAT at 20%
5. Display total price back to user.




[bookmark: _Toc1932052]3.2 – The Code#include <stdio.h>

void main()
{
	float price[6];
	int j;
	float total, totalvat, totalall;


	for (j = 1; j <= 5; j++)
	{
		printf("Enter the price of product %d:", j);
		scanf("%f", &price[j]);
	}
	for (j = 1; j <= 5; j++)
	{
		printf("Product %d before VAT is: \x9C %.2f \n", j, price[j]);
	}

	total = price[1] + price[2] + price[3] + price[4] + price[5];
	printf("Total before VAT is: \x9C %.2f \n", total);
	totalvat = (price[1] + price[2] + price[3] + price[4] + price[5]) * 0.2;
	totalall = totalvat + total;
	printf("Total VAT is: \x9C %.2f\nTotal Price including VAT is: \x9C %.2f \n", totalvat, totalall);

}
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[bookmark: _Toc1932054]3.3.1 – Working with correct Inputs
Worked as expected.
[image: ]

[bookmark: _Toc1932055]3.3.2 – Testing values out side of boundaries and duplicates.
Below the user used a float to 3 decimal places, it converted it to 2 decimal places. In future the addition of a check or error response to get the user to re-enter the value. Also inputs of the same number were tested which worked as expected.
[image: ]
[bookmark: _Toc1932056]3.3.3 – Testing a char instead of an integer or float
Below the user attempted to enter a Character which resulted in an error. As above in future an error check will need to take place.
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[bookmark: _Toc1932058]4.1 – The Process
1. Create 3 random integer generates for the 3 number displays for the fruit machine
2. Ask the user if they want to play or not.
3. allow the 3 fruit machine integers to change randomly.
4. Score the user depending if they get 3x 5’s (jackpot) 2x 5’s (100 points) 3x any number other than 5’s (20 points) or none of the above (user gains no points).
5. Allow points to accumulate.
6. Loop the spin to keep playing.
7. Once finished show user their score.

Using a while loop to create the looping spin option and creating an if, else if, else for the scoring.
[bookmark: _Toc1932059]4.2 – The Code#include <stdio.h>
#include <stdlib.h>
#include <time.h>

void main()
{
	int f1, f2, f3;
	srand(time(NULL)); //seed random with system clock 
	int low = 0; //bottom of range
	int high = 5; //top of range
	char spin; //user input for spin
	int score = 0; //running total score

	printf(" Welcome to the Fruit Machine \n \n Jackpot is [5] [5] [5] = 2000 points \n A combination of 5's = 100 points \n 3 of the same number (excluding 5) = 20 points \n\n");
	printf(" Spin? [Y/N]: ");
	scanf(" %c", &spin);


		while (spin == 'y')
		{

			f1 = rand() % (high - low + 1) + low; //generate random
			f2 = rand() % (high - low + 1) + low; //generate random
			f3 = rand() % (high - low + 1) + low; //generate random
			 //f1 = 5;
			 //f2 = 5;
			 //f3 = 5;

			printf(" \n [%d] [%d] [%d] \n ", f1, f2, f3); //prints the numbers back to the user


			if (f1 == 5 && f2 == 5 && f3 == 5) // if all numbers are 5 then jackpot
			{
				printf("\n JACKPOT +2000 points \n");
				score = score + 2000; // adds the winnings to the current score
				printf(" Your Score = [%d] \n", score);
			}

			else if (f1 == 5 && f2 == 5 || f2 == 5 && f3 == 5 || f1 == 5 && f3 == 5) // if at least 2 of the numbers are 5 then use wins 100 points
			{
				printf("\n Well done +100 points \n"); 
				score = score + 100; // adds 100 points to the score
				printf(" Your Score = [%d] \n", score);
			}

			else if (f1 == f2 || f2 == f3 || f1 == f3) // if at least 2 of the numbers are a match but not 5's user wins 20 points.
			{
				printf("\n Well done +20 points \n");
				score = score + 20; //adds 20 points to the score
				printf(" Your Score = [%d] \n", score);
			}

			else
			{
				printf("\n No Prize \n "); // no matching numbers
			}

			printf(" Spin? [Y/N]: "); // start the loop again
			scanf(" %c", &spin);

		}
	

	printf(" \n Ok, Thanks for playing, see you next time \n Your total score was [%d] \n \n", score); //if the user enters any key other than Y, the program ends

}



[bookmark: _Toc1932060]4.3 – Testing

[bookmark: _Toc1932061]4.3.1 - Testing with normal values.
 Entered ‘Y’ 4 times. Won 2 spins with 2 matching numbers that weren’t 5’s. Therefore, the user wins 20 points for each. Total points accumulative to 40 points.
[image: ]


[bookmark: _Toc1932062][bookmark: _GoBack]4.3.2 - Testing the program for 3x matching 5’s
By adding f1 = 5, f2 = 5 and f3 = 5. This forces the out come of the fruit machine to have 5 matching numbers, therefore, a jackpot.

[image: ]
[bookmark: _Toc1932063]4.3.3 - Testing the program for 2x matching 5’s.
By adding f2 and f3 = 5. Therefore, having 2 matching 5 numbers and awarding the user 100 points.

[image: ]

[bookmark: _Toc1932064]4.3.4 - Testing the program by responding with ‘N’ which means No to Spin.

[image: ]

[bookmark: _Toc1932065]4.3.5 - Testing entering any other character or integer other than Y or N. 
[image: ]
Unfortunately, the author wasn’t able to create an error checking loop for this program. An attempt to create a while loop which checked that the user entered either a Y or N, and if they didn’t then it would loop. Another attempt was to create an IF function whereas the program checked that the user entered ‘Y’ or ‘N’, if they entered any other character or integer the program would display the error but ask the user to spin again, however this also failed in creating this. Unfortunately, both attempts were unsuccessfully and the author ran out of time.
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