ACCA407 - Programs in C and Documentation - Kristian Cole(1810705)

A1. 

In programming, a variable is a location in system memory where information can be stored for the duration of the actual programs life cycle. This is important in writing programs because a variable can be used to hold reference data that the program needs to refer to, to complete its life cycle.

//Initalize referenceNumber Varible with simple integer
Int rNumber =  rand() % (2 - 1 + 1) + 1

//If statement checking referenceNumber
If(rNumber == 2)
{
//Increment referenceNumber
rNumber++;
Printf(“rNumber is now %d”, rNumber);
}
ElseIf
{
If(rNumber == 1)
{
Printf(“rNumber is now %d”, rNumber);
}
}

The above code snippet shows a variable, rNumber, being initialized with a random number between 1 and 2. An if statement then refers to the actual number allocated to rNumber and checks if it is 1 or 2 and performs a change to the variable based on the original number. Here a variable has been initialized, referred to and finally changed.

A2. 

The for –loop can be referred to as a counting loop because it uses a counter to increment to iterate to the next variable in an array, letter in a string or to repeat a process a set amount of times.

//create int object to hold number in
int num, total; 

//iterate through array using for loop
for(num = 1; num < 9; num++)
{
//add 
total = total + num;
}

printf(“Total equals: %d”, total);

The above for loop iterates through numbers one to nine and adds them to a variable called total. It repeats this nine times and then prints out the total to the screen.

A3. 

The features of an array is a series of values held within an object, that can be referenced to or updated. 

Char c[5] {‘C’, ’o’, ’l’, ’e’};

Int d[5] {1, 2, 3, 4};

Float f[5]{1.0, 2.4, 3.6, 2.9};

The examples above show a character, integer and float array. Each array type can only hold values of a type set Each of the array ranges are marked as holding [5] values.

An application would require the use of an array if a series of values relating to a specific type needed to the collected and iterated through. 

An array iteration would be coded as below. This shows a simple multiplication by two of all array values. :


//Initialize array object with eight values
int arraytest[8] = {1,2,3,4,5,6,7,8};

//create int object to hold number in
int num; 

//iterate through array using for loop
for(num = 1; num < 9; num++)
{
//update 
arraytest[num] = arraytest[num] * 2;
}

The above code iterates through an array of set integers, multiplies each value each in the array and writes over the original value in the array with the result of the multiplication.
The variable num is set to one and incremented to the same amount as the amount of the array size.

PART B (IMPLEMENTATION) 

Exercise 1

Specific Problems:

· Collect three different types of variables from a user (char[], int and float)
· Check specific types inputted are valid for that type
· Check numerical entries are over zero
· Check all entries are not null

Logical Stages:

1. Declare char array of 30 characters for name data
2. Declare float for height data
3. Declare in for age data
4. Request first name data and store in character array
5. Print character array to screen
6. Request height data and store in float variable
7. Check height input is zero or minus zero
8. Return to 6 if 7 is true
9. If requirements are met continue
10. Print height float to screen
11. Request age data and store in int variable
12. Check age input is zero or minus zero
13. Return to 11 if 12 is true
14. If requirements are met continue
15. Print int age to screen

C Code:

#include <stdio.h> 
#include <string.h>
void main()
{
	//Declare char array variable 
	char name[30];
	//declare float variable 
	float height = 0.00;
	//declare int variable 
	int age = 0;

	//Request first name input 
	printf("Please Enter First Name: ");
	//read user input and assign to char variable 
	scanf("%s", &name);
	//new line 
	printf("\n");

	//Initalize int variable to 1 
	int check1 = 1;
	//Loop while int variable equals 1 
	while (check1)
	{
		//Request height input 
		printf("Please Enter Height: ");
		//read user input and assign to float variable 
		scanf("%f", &height);
		//new line 
		printf("\n");
		//Check if height is less that zero, print requirement to screen
		if (height < 0.00)
		{
[bookmark: _GoBack]			printf("No Minus Figures Allowed. \n\n");
			height = 0.00;
		}
		//Check if height is equal to zero, print requirement to screen
		else if (height == 0.00)
		{
			printf("Please Enter Number Above Zero. \n\n");
			height = 0.00;
		}
		//Check if height is equal to zero, print requirement to screen
		else if (height > 8.00)
		{
			printf("Maybe, but I doubt it. Measure Yourself In Inches, Not Metres. \n\n");
			height = 0.00;
		}
		else
		{
			check1 = 0;
		}
	}

	//Initalize int variable to 1 
	int check2 = 1;
	//Loop while int variable equals 1 
	while (check2)
	{
		//Request age input 
		printf("Please Enter Age: ");
		//read user input and assign to int variable 
		scanf("%d", &age);
		//new line 
		printf("\n");
		//Check if age is less that zero, print requirement to screen
		if (age < 0)
		{
			printf("No Minus Figures Allowed. \n\n");
			age = 0;
		}
		//Check if age is equal to zero, print requirement to screen
		else if (age == 0)
		{
			printf("Please Enter Number Above Zero. \n\n");
			age = 0;
		}
		//Check if age is equal to zero, print requirement to screen
		else if (age > 100)
		{
			printf("Maybe, but I doubt it. Have Another Try. \n\n");
			height = 0.00;
		}
		else
		{
			check2 = 0;
		}
	}

	//display name, height and age to screen 
	printf("You Entered Name: %s \n", name);
	printf("You Entered Height: %.2fcm \n", height);
	printf("You Entered Age: %d \n", age);
}


Testing:

1. Over 30 characters on char array set to 30 in range:

[image: ]

Error Thrown
[image: ]

2. Characters entered into float variable

[image: ]

Random numbers displayed
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3. Characters entered into Int variable
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Random numbers displayed:
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Output:
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Exercise 2:
Specific Problems:

· Calculate the area of the circle 
· Calculate the area of the triangle
· minus the triangle area from the circle area
· The user entered size of triangle must not be larger than circle

Logical Stages:

1. User prompted to enter radius of circle
2. Check if radius is zero or below zero
3. If 2 is true return to 1
4. If 2 is false calculate area of circle by taking PI * radius * radius
5. User prompted to enter base of triangle
6. Check if base is zero or below zero or larger than circle radius * 2
7. If 6 is true return to 5
8. User prompted to enter height of triangle
9. Check if height is zero or below zero or larger than circle radius * 2
10. If 9 is true return to 8
11. If 9 is false calculate area of triangle by multiplying trianglebase by height and dividing by 2
12. Minus trianglearea from circle area and display result of circle area


C Code:

#include <stdio.h> 

void main()
{
	//Declare and Initialize PI variable
	float pi = 3.14159265359;
	
	//Declare and Initialize circle radius, declare circlearea float
	float circlerad = 0.00;
	float circlearea;

	//Declare and Initialize triangle base & height, declare trianglearea float
	float trianglebase = 0.00;
	float triangleheight = 0.00;
	float trianglearea;

	//Declare float variable for circle minus triangle
	float circMinTri;

	while (circlerad == 0.00)
	{
		//Request first name input 
		printf("Please Enter Circle Radius: ");
		//read user input and assign to char variable 
		scanf("%f", &circlerad);
		printf("\n");
			//Check if height is less that zero, print requirement to screen
			if (circlerad < 0.00)
			{
				printf("No Minus Figures Allowed. \n\n");
				//Reset circlerad to remain in while loop
				circlerad = 0.00;
			}
			//Check if height is equal to zero, print requirement to screen
			else if (circlerad == 0.00)
			{
				printf("Please Enter Number Above Zero. \n\n");
				//Reset circlerad to remain in while loop
				circlerad = 0.00;
			}
			//Check if height is equal to zero, print requirement to screen
			else
			{
				circlearea = pi * circlerad * circlerad;
				//Reset circlerad to remain in while loop
				printf("Circle Area is: %.2f\n\n", circlearea);
			}
	}
	
	//loop until requirements met for trianglebase
	while (trianglebase == 0.00)
	{
		//Request first name input 
		printf("Please Enter Triangle Base: ");
		//read user input and assign to char variable 
		scanf("%f", &trianglebase);
		printf("\n");
		//Check if height is less that zero, print requirement to screen
		if (trianglebase < 0.00)
		{
			printf("No Minus Figures Allowed. \n\n");
			//Reset trianglebase to remain in while loop
			trianglebase = 0.00;
		}
		//Check if height is equal to zero, print requirement to screen
		else if (trianglebase == 0.00)
		{
			printf("Please Enter Number Above Zero. \n\n");
			//Reset trianglebase to remain in while loop
			trianglebase = 0.00;
		}
		//Check if height is equal to zero, print requirement to screen
		else if(trianglebase > (circlerad * circlerad))
		{			
			printf("Triangle Base Cannot Be Larger Than Circle Radius\n\n");
			//Reset trianglebase to remain in while loop
			trianglebase = 0.00;
		}		
	}
	
	//loop until requirements met for triangleheight
	while (triangleheight == 0.00)
	{
		//Request first name input 
		printf("Please Enter Triangle Height: ");
		//read user input and assign to char variable 
		scanf("%f", &triangleheight);
		printf("\n");
		//Check if height is less that zero, print requirement to screen
		if (triangleheight < 0.00)
		{
			printf("No Minus Figures Allowed. \n\n");
			//Reset trianglebase to remain in while loop
			triangleheight = 0.00;
		}
		//Check if height is equal to zero, print requirement to screen
		else if (triangleheight == 0.00)
		{
			printf("Please Enter Number Above Zero. \n\n");
			//Reset trianglebase to remain in while loop
			triangleheight = 0.00;
		}
		//Check if height is equal to zero, print requirement to screen
		else if (triangleheight > (circlerad * circlerad))
		{
			printf("Triangle Base Cannot Be Larger Than Circle Radius\n\n");
			//Reset trianglebase to remain in while loop
			triangleheight = 0.00;
		}
		else
		{
			//Calculate area of triangle 
			trianglearea = (triangleheight * trianglebase) / 2;
			//Print out triangle area
			printf("Triangle Area is %.2f\n\n", trianglearea);
		}
	}

	//Calculate area of circle minus triangle area
	circMinTri = circlearea - trianglearea;
	//Print out Circle area
	printf("Circle Area is: %.2f\n\n", circMinTri);
}



Testing:

1. Entering triangle base and height larger than circle radius

[image: ]


Output:
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Exercise 3:

Specific Problems:

· Collect user input of a range of 5 prices
· Add all the prices together
· Calculate 20% of VAT based on the total of the prices and add to the total.

Logical Stages:

1. Declare a price array to hold the user input prices
2. Declare a sub total
3. Declare a final total for VAT input
4. Request a price from user
5. If price is zero or less than zero go to 4
6. If price is over zero add price to total
7. Step 4 is processed 5 times 
8. Calculate VAT
9. Add VAT to total

C Code:

#include <stdio.h> 

void main()
{
	//Declare a price array to hold the user input prices
	float price[6];
	//Declare a sub total
	float total = 0.00;
	//Declare a final total for VAT input
	float totalVat;
	//Loop through 5 increments
	for (int i = 1; i <= 5; i++)
	{
		//Request user input 5 prices
		printf("Please Add Price %d: ", i);
		scanf("%f",&price[i]);
		//user enters zero or below zero an message is thrown
		if (price[i] <= 0.00)
		{
			//Loop while price is zero or less than zero
			while (price[i] <= 0.00)
			{
				printf("Price Cannot Be Zero or Less Than Zero \n\n");
				printf("Please Add Price %d: ", i);
				scanf("%f", &price[i]);
				printf("\n");
			}
		}		
		else
		{
			//Add user entered price to current total
			total = total + price[i];
			
		}
	}

	printf("Total: %.2f \n\n", total);

	//Calculate VAT
	totalVat = total / 100 * 20;

	printf("Total Vat: %.2f \n\n", totalVat);

	//Add VAT to total
	total = total + totalVat;

	printf("Total Plus VAT: %.2f \n\n", total);
}

Testing:

 Program allows user to enter all zeros:
[image: ]

Output:
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Exercise 4:
Specific Problems:

· Ask user to decide whether they want to spin or not
· Randomize each reel number to a range of 1 to 5
· Output different bonus points based on numbers of each reels
· Repeat process until user types in N to end game

Logical Stages:

1. Declare integers for all reels
2. Declare char for Y and N input
3. Loop while a check remains the same number
4. Request user input for spin Y or N
5. If Y randomize between number 1-5 and assign to reel1-3
6. If N exit game
7. If all reels are the same number except 5 give 20 bonus points
8. If two reels are five give 100 points
9. If all reels are five award 2000 bonus points
10. If no reels match tell user they lose!
11. Return to point 4 for user to try again.

C Code:

#include <stdio.h> 
#include <stdlib.h>
#include <time.h>

void main()
{
	//Declare int to hold reel1 number
	int reel1;
	//Declare int to hold reel1 number
	int reel2;
	//Declare int to hold reel1 number
	int reel3;
	//int to check while loop against
	int check = 1;
	//Char to hold Y or N for further spins
	char qSpin;
	//Int to hold total
	int total;

	//Loop while check equals 1
	while (check == 1)
	{
		//Ask user if they want to spint
		printf("Spin?: ");
		scanf(" %c", &qSpin);
		//If user chooses tp spin again
		if (qSpin == 'Y' || qSpin == 'y')
		{
			//Increment int variable when number 5 is reached
			int fives = 0;
			//seed randomness
			srand(time(NULL));
			//assign random number from 1-5 to reel
			reel1 = rand() % (4 - 0 + 1) + 1;
			//If random number equals 5 increment fives variable
			if (reel1 == 5)
			{
				fives++;
			}
			printf("%d ", reel1);
			//assign random number from 1-5 to reel
			reel2 = rand() % (4 - 0 + 1) + 1;
			//If random number equals 5 increment fives variable
			if (reel2 == 5)
			{
				fives++;
			}
			printf("%d ", reel2);
			//assign random number from 1-5 to reel
			reel3 = rand() % (4 - 0 + 1) + 1;
			//If random number equals 5 increment fives variable
			if (reel3 == 5)
			{
				fives++;
			}
			printf("%d \n", reel3);

			//If all reels are equal numbers but not 5 award 20 bonus points
			if (reel1 == reel2 && reel2 == reel3 && fives == 0)
			{
				total = 20;
				printf("You win 20 bonus points and your points are %d\n\n", total);
			}
			//If all reels are all 5 award 2000 jackpot
			else if (fives == 3)
			{
				total = 2000;
				printf("You Won the jackpot of 2000 and your points are %d\n\n", total);
			}
			//If 2 reels are equal 5 award 100 bonus points
			else if (fives == 2)
			{
				total = 100;
				printf("You got 2 fives you win 100 bonus points and your points are %d \n\n", total);
			}
			//If the reels do not fall into the above categories award zero points
			else
			{
				total = 0;
				printf("You LOSE!!! and your points are %d \n\n", total);
			}
		}
		else
		{
			//Display total and end game
			printf("Your total score is %d \n\n", total);
			check = 0;
		}		
	}
}

Testing:

Error when neither Y or N is inputted:
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Output:
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