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A1. What is a variable and why are they important in writing programs?

Proper understanding and correct use of variables is an essential part of computer programming as they store and hold values in the computer memory: essentially acting as a container to hold the data. Variables as the name suggests can be manipulated by program i.e. the data can change unlike constants. Having specified named locations in the memory is particularly useful for the programmer as it aids them in not having to repeat the same values multiple times throughout the code; as the variable is stored once and can be called upon multiple times through the program.

 Variables must be declared as a specific type depending on the data that needs to be stored. Moreover, most variables need to be initialised to be used. Below are some examples of the most common variables types in C are declared and initialised.

Declaration

Int x 		- stores a single integer value to x
Float y	- stores double precision point floating number to the value y
Char choice - stores the character string of “choice”

Initialisation

Int x =50        - initialises the value of the variable to the integer 50
Float y=0.0	- initializes float variable with the numerical value of 0.0
Char choice   - initialises the string of characters “choice” to char variable


Variables in C in can be of three different types:
1.Global	- Can be accessed from anywhere within the program
2.Local	- Cannot be accessed outside of the function it has been declared within 
3.Environmental – These are predefined system variables which can be accessed by computer programs

Variable syntactic rules change from language to language - therefore it is important to understand these differences (which can sometimes be subtle).


A2. Explain why the for-loop can also be referred to as a counting-loop and give an example of when you would use it.

Loops are one of the most fundamental parts of computer programming as they allow blocks of code to repeat until a specific set of conditions are reached. The for loop is one of the most frequently used loops in C and is commonly referred to as a “counting-loop”. To best understand why this is the case, the following diagram has been created as a visual aid.
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From the diagram it’s clear where the logic for the name of “counting loop” is derived from, as following the execution of the statement the counter is incremented (if the operation is ++ or decremented if the operation is - .

This is also clear in the formula:

for (init;condition;increment) {
   statement(s);
}

Variables can be declared and initialised at this step. It is the starting point of the loop.
This is where the decision is made based on the loops condition. i.e. if specified variable is less than or equal another variable. If the condition is true, the loop will execute, if it is false it does not execute.
This is where the “counting” happens, each time the value of the condition is true – I will be incremented or decremented until said condition false. 


To understand how this can be used in action, below is an example where we essentially make the for-loop count to a number input by the user.

void main()
{
	int number,i;

	printf("Enter the number you wish to stop at: ");
	scanf("%d", &number);

	for (i = 1; i <= number; i++)
	{
		printf("%d ", i);
	}
}

i variable is declared and initialized as 1.
Condition checks that while i is less than or equal too the value input by the user, the condition evaluates as true i.e. if the user entered the number 100, that’s how many time the loop will run and print each number until the condition is no longer true anymore (when I is greater than or equal too 100).
Each time the condition is true the incrementation takes place, in this example I is incremented by 1. This will happen each loop until >= the number input by the user.



Multiple conditions
A3. Explain what an array is, what their features are, and give an example of when you would use one.


An array in computer programming is a collection of data items which are stored in continuous memory. The emphasis on continuous memory is important as it allows us to group large amount of data items under the same variable type. For example, rather than declaring 1000 different integers to store designed product codes, it would be more efficient to store them as an array.
Arrays in C can be single or multi-dimensional, however we will focus on the single dimensional as they only use the one subscript for indexing.


Arrays are declared using the following syntax in C 
data_type array_name[array_size];

for example:

float score{5}

Array size is the where the list of data elements is stored and are set during the initialisation. In the example above the max elements which can be stored in the array is limited to 5 (0,1,2,34). A user or software is able to assign a data item to each element within the array depending on what variable type the array has been declared as. So, for the example above, a list of precision floating numbers could be stored.

Arrays can be used for a variety of purposes; one of the most common uses would be to store the results of test scores against an array of student ID numbers. This will create storage in memory much like a real-life list, allowing for large proportions of data to be stored and easily accessible via the elements they are stored.


When working with arrays it is important to understand that the first element is indexed as the number 0 (as opposed to 1).













Exercise 1: Different variable value types

1.1 Identifying the problem (using correct variable types to store specific values)

1. Requirement to print different variable types on screen
2. Declare and initialize variables to store values in memory
3. Printf statement to display each type



1.2 Annotated code
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1.3 Testing
 
Normal Values
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Result: Program ran as expected – correct results returned. No more debug scenarios as program does not interact with user input. However, this can be changed as demonstrated in the following example:

Additional scenario: Allowing user to input their own variables to print on screen

Result:
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Additional scenario outside of the scope of question so no additional testing
Exercise 2: Calculate the area (blue shape)

2.1 Identifying the problem
1. Ask user to enter the radius of their circle first (float variable in case the user enters decimals)
2. Calculate the area of the users circle for future calculation (store in area2 float variable)
3. Ask user to input the base of their triangle (float variable)
4. Perform validation check to ensure the triangle would fit inside the circle size chosen.
5. If base is less than double the radius *2 return a warning message and prompt user to enter again.
6. Repeat for the height of the triangle
7. Perform calculation to work out the area of the triangle and store in area1 float type variable
8. 8 use area1 and area2 variables to calculate the area of the blue shaded part and print.

2.2 Annotated Code

#include <stdio.h>
#include <stdlib.h>
#define PI 3.142;
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2.3 Testing

Normal values 
Result: program ran as expected, correct answer calculated

[image: ]













Boundary Values
Result: program ran as expected, correct answer calculated
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Negative Values
Result: program failed. Recommendation: additional validation to prevent users entering minus numbers.
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Validation testing Base

Result: successful, correct message returned, and user is asked to re-enter value. Loop runs until correct value is entered.
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Validation testing Height

Result: successful, correct message returned, and user is asked to re-enter value. Loop runs until correct value is entered.
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Result: successful, correct message returned, and user is asked to re-enter value. Loop runs until correct value is entered.
Exercise 3: Five Product Array

3.1 Identifying the Problem

1. Create array of 5 products (going to use vegetables for this example).
2. Ask user the prices of each product 
3. Store user input prices into secondary array
4. Create formula to calculate total price and display to user
5. Create additional formula to calculate price including VAT and display to user



3.2Annotated Code 

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

Whole values (pounds only)
Result: program ran as expected, correct answer calculated
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Float Values (pence)
Result: program ran as expected, correct answer calculated
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Calculation without VAT: correct – value returned as expected
Calculation with VAT: correct – value returned as expected

Recommendation: create validation to prevent users entering negative numbers or characters which aren’t numerical.


Exercise 4: Fruit Machine

4.1 Identifying the Problem

1. Create choice for user to spin (repeatedly) or end program which use of a while loop and a char variable for choice
2. Create input option for users to make decision (Yes / No)
3. Generate 3 individual random numbers between 1-5 in an array.
4. Check each condition of individual array element to calculate result of spin
5. Display results and point total to user before restarting loop if user choses to do so.
6. Consider adding additional function to display total cumulative points scored. 

4.2 Annotated Code
(Note that cumulative score function and calls have been commented out) – This is the version of code that displays the score for each spin, not total). Function for cumulative score is still wip.
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4.3 Testing

Spin choice

Results:
User enters Y. Numbers are generated and score is shown as expected. 
User enters N. Program ends as expected as there is no reason to enter the main software loop.
User enters any other value. Software closes as program is only looking for the two specified characters.
Recommendation: include additional validation checks to allow user to only enter Y or N. Any other character should throw a warning and advise the correct course of action.
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Scoring: 0 points
Result: the correct value and message is displayed upon no winning condition:
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Scoring 100 points
Result: the correct value and message is displayed upon no winning condition. (further testing has been done against all possible values – all returning as expected as below).
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Scoring 20 points
Result: the correct value and message is displayed upon no winning condition. (further testing has been done against all possible values – all returning as expected as below).
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Scoring 2000 points
Result: the correct value and message is displayed upon no winning condition. 
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Cumulative score

Testing with function has proven unsuccessful. Call is returning the value of 0 when displaying total from function in main loop. Further coding required to fix issue.
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E1nt main(void)

float base, height, total, radius, areal, area2;  //declare float variables (initialised within code)

printf("Enter the radius of your circle:
scanf(" %f", &radius);

/1 request user to enter the radius of their circle

area2 = (radius*radius)*PI; //calculates the area of the circle
printf("\nThe area of your circle is: %.2f\n\n", area2); //prints area of the circle

printf("Please enter the length of the base your the triangle
scanf(" %f", &base);

5 //requests user to enter length of their triangle

while (base > (radius * 2)) //uhile loop to prevent users from entering impissible dimensions for their trinagle (i.e wont fit inside the circle)

); //prompts user to enter a viable value

! printf("The base of the triangle must be less than double the radius of the circle. Please Enter again:
i scanf(" %f", &base);

printf("Please enter the height of your triangle:
scanf("%f", &height);

while (height > (radius * 2)) //while loop to prevent users from entering impissible dimensions for their trinagle (i.e wont fit inside the circle)

printf("The height of the triangle must be less than double the radius of the circle. Please Enter agai:
scanf("%.2f", &height);

: 5 //prompts user to enter a viable value
¥

areal = (base * height) / 2; //calculation for the area of triangle

printf("The area of the triangle is: %.2f\n", areal); //uses float variable to a decimal of .2 to print the area of triangle

total = area2 - areal; //area calculation for the blue shaded part

printf("\nThe area of the blue shaded part is: %.2f\n", total); // prints area of blue shaded part using the "total" variable
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Elvoid main()

{

=

=

char veg[5][7] = { "Apple!
int i;

float sum = 0.0;

float vat;

float cost[5] = { {@},{e}

printf("Please Enter the
scanf("%f", &cost[0]);

printf("Please Enter the
scanf("%f", &cost[1]);

printf("Please Enter the
scanf("%f", &cost[2]);

printf("Please Enter the
scanf("%f", &cost[3]);

printf("Please Enter the
scanf("%f", &cost[4]);

printf("All Item Prices:\

| sum += cost[il;
¥
printf("The total cost al.

vat = (sum * 1.20); //cal
printf("The total cost al.

,"Orange","Peach","Pear","Banana"}; //create array to store 5 products
//declare i int for loops
// sum declared and initialised for calculation
//variable created to store VAT in memory

,{0},{0},{0} }; // price array declared and initalised using 5 elements

Price for a single // asks for user input

//stores the user input into the price array to match the Apple

Price for a single

J/an

Price for a single

Price for a single Pear:");

Price for a single Banana:");

n\n");

//1oop to assign prices via cost array

1 Products WITHOUT VAT is %.2f\n\n", sum);

culation of 20% VAT
1 of Products with VAT is: %.2f", vat);

element
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Evoid main()

#include <stdlib.h>
#include <time.h>
void score(void); // function intended to be used for cumlitive score

int myarray[3];

int i, low = 1, high = 5, flag = 1, jackpot

srand(time(NULL));
char choice;

= 2000, bottom = 20, mid = 108, lost = @, total = @, sum = @; //delceration of integers
//used to generate random numbers
//declration of variable to play the game/spin

printf("***llelcome to Spin-O-Roonie!***\n Spin? (Y/N)");
scanf(" %c", &hoice);

while (choice

oo Yo b

for (i

3
}

'y') // generates the random numbers in array and displays them if user input is

// uses the char choice variable to give the user the option to play game

@; i < 3; i++) //for loop to generate random numbers in array

myarray[i] = rand() % (high - low + 1) + low; //calculation for random numbers using int array and high/low variables

printf("Your numbers are: \n"); //prints 3 random numbers from array

for (i =0; i< 3; i+s)
printf("%d", myarray[i]);

if (myarray[6]

)

5 8& myarray[1]

5 8& myarray[2]

5) //checks 555 win confition

printf("\n\nYou win, and your points are: %d\nSpin?(Y / N)\n", jackpot);

%",
//score();

//prints outcome of spin and points scored
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else if ((myarray[@]
Il (myarray[e]

4 && myarray[1]
3 8& myarray[1]

4 && myarray[2]
3 8& myarray[2]

4) 1l (myarray[@]
= 3) || (myarray[@] =:

3 && myarray[1]
2 8& myarray[1]

Evoid score(void) // attempt at cumlitive score function - commented out

int total = @, sum = @, i
printf("Your total is:%d \n", total);
for (i =0; i< 3; i+s)

3
}

sum += total;

3 && myarray[2]
2 8& myarray[2]

//checks for any three of the same numbers

[SH. || (myarray[@] == 1 8& myarray[1] == 1 && myarray[2] == 1))
(I
: | printf("\n\nYou win, and your points are: %d\nSpin? (Y / N)\n", bottom);
| | ", total);
P //score();
Pl
{1 else if (((myarray[@] == 5 & myarray[1] 8 myarray[2] == 1) || (myarray[@] == 5 & myarray[1] == 5 & myarray[2] == 2)  // checks array elemtns for any combination of two fives
| : |l (myarray[e] 5 && myarray[1] myarray[2] 3) || (myarray[e] 5 && myarray[1] 5 && myarray[2]
| i |l (myarray[e] 5 && myarray[1] myarray[2] 5) || (myarray[e] 5 && myarray[1] 2 && myarray[2]
i . |l (myarray[e] 5 && myarray[1] myarray[2] == 5) || (myarray[@] == 5 & myarray[1] 4 8&& myarray[2]
. : Il (myarray[@] 1 && myarray[1] myarray[2] 5) || (myarray[@] 2 && myarray[1] 5 && myarray[2]
[=H— Il (myarray[@] 3 && myarray[1] myarray[2] 5) || (myarray[@] == 4 & myarray[1] 5 && myarray[2] 5)))
o
[ printf("\n\nYou win, and your points are: %d\nSpin? (Y / N)\n", mid);
3 scanf("d%", total);
1 //score();
I I
Gl 0 else
It
i 0 | printf("\n\nYou lose, and your points are: %d\nSpin? (Y / N)\n", lost); //prints outcome of spin and points scored, presents option to play again
{01 scanf(" %c", &hoice);
Lol J/score();
L
i1
¥

in main code as I've not yet to got it too to work
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#include <stdio.h>

Evoid main()

{

int age=29; //declare variable for age
char name[5] ="Adam"; //declare variable for space and create space in memory for a 15 character string
float height=5.12; //deleration of height as float to store frictional value with decimal point
printf("My age is : %d\n",age); //prints my age from age variable initialized to 29

printf("My name is: %s\n",name);  //prints my forename from the name variable initialised to Adam

printf("my height is: %.2f\n\n",height); //prints my height using precision point floats to allow decimals
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#include <stdio.h>

Evoid main()

¢
}

int age; //declare variable for age
char name[15]; //declare variable for space and create space in memory for a 15 character string
float height; //deleration of height as float to store frictional value with decimal point

printf("Please enter your age:"); //asks user to enter their age
scanf("%d", 8age); //stores input in memory for variable age
printf("You entered: %d\n\n", age); //prints age with use of variable updated by the user

printf("Please enter your forename name:"); //specified forename which should fit within 15 char memory limit
scanf("%s", name);
printf("You entered: %s\n\n", name);

printf("Please enter your height in feet + inches
scanf(" %f", &height);]
printf("You entered: %.2f\n\n", height);  //sets float to display as a maximum of two decmials

")s





