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[bookmark: _Toc113313314]Part A
A1
In programming, variables are data values that can change during the execution of a program. They are also called ‘memory locations’, which are used to hold data and are associated with ‘variable names’; the value associated with the variable name is what may change during program execution. Each variable also has a data type, indicating what type of value it represents (i.e., numbers, symbols, letters). Variables allow programmers to write flexible programs, thus enabling the same program to process different sets of data. Based on the programming language used, the programmer will need to declare the data type of their variables. This is the case with static typed languages, such as Java, C and C++. Dinamic typed languages, instead, can infer the type of data used.
A2 
An if/else statement is a conditional statement used when a program needs to make a decision and take appropriate action based on an input. The ‘if statement’ will contain a condition that, if true, will make the ‘then statement’ run. Whereas the ‘if statement’ is false, the ‘else statement’ will run instead. An if/else statement may be used, for example. 
A3 
Loops in a program are used to repeat the same code, or a similar one, a number of times. The number of times in which a code must be repeated can be either a certain number (i.e. 200) or based on a condition being met. A ‘for loop’ is used when the number of times the code must be repeated is known, either by the programmer or by the computer. A ‘while loop’, instead, is used when the number of times in which the code must be repeated in unknown, therefore based on a certain condition being met. 
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Declaring three different variables that contains a name, height and age of a person.
1. Prompt user to enter name
2. Prompt user to enter his age
3. Check the age is above 120 and not negative (if yes, back to 2)
4. Prompt user to enter his height
5. Check the height is above 2.50 and not negative (if yes, back to 4)
6. Print data entered on the screen
Code:
a= str(input("Enter your Name "))   #User enters name
b= int(input("Enter Your Age "))    #User enters age
 while b < 1 or b > 120:     #Check number if is above 120 or negative
     print("Please enter the correct age") #Back to previous step
     b = int(input("Enter Your Age "))


c= float(input("Enter your height in metres ")) #User enters height
 while c < 0 or c > 2.50:  #Check number if is above 2.50m or negative
     print("Please enter the correct height") #Back to previous step
     c = float(input("Enter your Height in metres "))

print("Your name is:",a)
print("Your age is:",b)
print("Your height is:",c)   #Prints the inputs

Testing:
[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see the program performs as expected.

[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see user was not allowed to put a greater age than 120. Program performed correctly.

[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see user was not allowed to put a negative number. Program performed correctly.
[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see user was not allowed to put a negative number and a greater number than 2.50 in his height. Program performed correctly.
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Declaring 4 different variables that contains radius of the circle, side of the square, length and width of the rectangle in order to obtain the calculation of the shaded area
1. Prompt user to enter radius of the circle 
2. Check if the number is not negative (if yes, back to 1)
3. Prompt user to enter side of the square 
4. Check the number is less than 50 and not negative (if yes, back to 3)
5. Prompt user to enter length of the rectangle
6. Check the number is less than 30 and not negative (if yes, back to 5)
7. Prompt user to enter width of the rectangle
8. Check the number is less than 30 and not negative (if yes, back to 7)
9. Prints calculation of the shaded area.
10. Check the results if negative. 
Code:
Radius = float(input("Please enter the radius of the given circle: "))  #user enters radius
π = 3.14
while Radius < 1:  #check number if is negative
    print("Enter a positive number")
    Radius = float(input("Please enter the radius of the given circle: ")) #back to previous step
area_of_the_circle = π * Radius * Radius
print(" The area of the given circle is: ", area_of_the_circle) #result

side = float(input("Please enter the side of square: ")) #user enters side of square
while side < 0 or side > 50:   #check number if is above 50 or negative
    print("Enter a positive number less than 50")
    side = float(input("Please enter the side of square: ")) #back to previous step
Area = side * side
print("Area of the square is=  " + str(Area))

lenght = float(input("Please enter the lenght of the rectangle: ")) #user enters size of lenght
while lenght < 0 or lenght > 30:  #check number if is above 30 or negative
    print("Enter a positive number less than 30")
    lenght = float(input("Please enter the lenght of the rectangle: ")) #back to previous step
width = float(input("Please enter the width of the rectangle: "))  #user enters size of width
while width < 0 or width > 30:  #check number if is above 30 or negative
    print("Enter a positive number less than 30")
    width = float(input("Please enter the width of the rectangle: "))  #back to previous step
Area1 = lenght * width
print("Area of the rectangle is=  " + str(Area1)) #result

shadedarea = (area_of_the_circle - Area - Area1)

print("The shaded area is:  " + str(area_of_the_circle - Area - Area1)) #result
if shadedarea < 0: #check number if is negative
    print("Re enter values, the result can not be negative")  

Testing:
[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see user was not allowed to put a negative number. Program performed correctly.

[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see user was not allowed to put a negative number and a greater number than 50. Program performed correctly.

[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see user was not allowed to put a negative number and a greater number than 30. Program performed correctly.
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Descrizione generata automaticamente]
As we can see program rejected a negative number as result. Program performed correctly.
[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see when the inputs are correct the result is not negative program accepts it. Program performed correctly.
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Declaring 7 different variables that are the total mileage of the day, the sums all of them to obtain the total of the week, subsequently it calculates the cost of petrol of the week.
1. Prompt user to ender the mileage of Monday
2. Check if negative or greater than 500 (If yes, back to 1)
3. Prompt user to ender the mileage of Tuesday
4. Check if negative or greater than 500 (If yes, back to 1)
5. Prompt user to ender the mileage of Wednesday
6. Check if negative or greater than 500 (If yes, back to 1)
7. Prompt user to ender the mileage of Thursday
8. Check if negative or greater than 500 (If yes, back to 1)
9. Prompt user to ender the mileage of Friday
10. Check if negative or greater than 500 (If yes, back to 1)
11. Prompt user to ender the mileage of Saturday
12. Check if negative or greater than 500 (If yes, back to 1)
13. Prompt user to ender the mileage of Sunday
14. Check if negative or greater than 500 (If yes, back to 1)
15. Calculates the total of the week
16. Calculates the liters used 
17. Calculates the petrol cost
Code:
Mon = float(input("Enter miles for Monday: ")) #Enter miles for the day
while Mon < 1 or Mon > 500:  #check number if is above 500 or negative
    print("Please enter the correct mileage")
    Mon = float(input("Enter miles for Monday: "))
Tue = float(input("Enter miles for Tuesday: "))  #Enter miles for the day
while Tue < 1 or Tue > 500:  #check number if is above 500 or negative
    print("Please enter the correct mileage")
    Tue = float(input("Enter miles for Tuesday: "))
Wed = float(input("Enter miles for Wednesday: "))  #Enter miles for the day
while Wed < 1 or Wed > 500:  #check number if is above 500 or negative
    print("Please enter the correct mileage")
    Wed = float(input("Enter miles for Wednesday: "))
Thu = float(input("Enter miles for Thursday: "))  #Enter miles for the day
while Thu < 1 or Thu > 500:  #check number if is above 500 or negative
    print("Please enter the correct mileage")
    Thu = float(input("Enter miles for Thursday: "))
Fri = float(input("Enter miles for Friday: "))  #Enter miles for the day
while Fri < 1 or Fri > 500:  #check number if is above 500 or negative
    print("Please enter the correct mileage")
    Fri = float(input("Enter miles for Friday: "))
Sat = float(input("Enter miles for Saturday: "))  #Enter miles for the day
while Sat < 1 or Sat > 500:  #check number if is above 500 or negative
    print("Please enter the correct mileage")
    Sat = float(input("Enter miles for Saturday: "))
Sun = float(input("Enter miles for Sunday: "))  #Enter miles for the day
while Sun < 1 or Sun > 500:  #check number if is above 500 or negative
    print("Please enter the correct mileage")
    Sun = float(input("Enter miles for Sunday: "))

Mileage = Mon+Tue+Wed+Thu+Fri+Sat+Sun
print("The total mileage is:  ", Mileage)
Liter = Mileage/11.2
print("Total liters of petrol used:", '%.2f' % Liter)
PetrolCost = Liter*1.32
print("Cost of petrol is:", '%.2f' % PetrolCost)

Testing
[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see the program does not allow to put a negative number and a number greater than 500. Program performs correctly.

[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see the inputs are corrects the results are correct. Program performs correctly.
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Creating a memory game that requires to input couples of numbers in order to get a match.
1. Prompts user to enter the first guess
2. Check if is in the range between 0 and 11 (if yes, back to 1)
3. Prompts user to enter the second guess
4. Check if is in the range between 0 and 11 (if yes, back to 3)
5. Check if is a match (if not, outputs how many tries left and back to 1)
6. Check if is a match (if yes, outputs what is matched, how many tries left and back to 1)

Code:                             
import random #imports a module

def print_welcome(numbers):   #defined a function
    print("Welcome to the pairs game! There are "+str(numbers)+" pairs to find!")   #starts the game
    print("Here is the board: ")
    print(*range(numbers*2))
    questList = []
    for x in range(numbers*2): #looping
        questList.append("?")
    print(" ".join(questList))
    
def fill_list(numbers):  #defined a function
    list = []
    
    for x in range(numbers*2):
        list.append(0)
    
    for x in range(1,numbers+1):
        
        setPos = 0
        while setPos < 2:
            pos = random.randint(0, numbers*2 - 1)
        
            if list[pos] == 0:
                list[pos] = x
                setPos += 1
    return list
    
def check_range(list, pos1, pos2):
    if pos1 >= len(list) or pos1 < 0 or pos2 >= len(list) or pos2 < 0:  #if inputs number out of range prints message
        print("You cannot select a position out of range")
        return False
    else:
        return True
    
def check_if_exist(list, pos1, pos2):
    if list[pos1] == 0 or list[pos2] == 0:   #if inputs number already chosen prints message
        print("That one is not avaliable! Please try again")
        return False
    else:
        return True

def check_memory(list, pos1, pos2):
    if list[pos1] == list[pos2]:    #if the input its a match prints message
        print("Well done, that's a match on number " + str(list[pos1]) + "!")
        list[pos1] = 0
        list[pos2] = 0
        return True
    else:                          #if the input its not a match prints message
        print("Not a match. Position 0 was number " + str(list[pos1]) + " and Position 1 was number " + str(list[pos2]))
        return False
    

numbers = 6    #how many matches
print_welcome(numbers)
list = fill_list(numbers)

maxTries = 3     #how many tries the user has
tries = 0
successes = 0

while True:
    pos1 = input("Please enter guess 1: ")  #input 1
    pos2 = input("Please enter guess 2: ")  #input 2
    
    pos1 = int(pos1)
    pos2 = int(pos2)
    
    if not check_range(list, pos1, pos2) or not check_if_exist(list, pos1, pos2):   #using the functions
        continue
    result = check_memory(list, pos1, pos2)
    
    if result == True:
        successes += 1
    else:
        tries += 1
    
    if successes >= numbers:      #if user wins prints message
        print("")
        print("Well done, you won the game!")
        break
    elif tries >= maxTries:     #if user runs out of tries prints message
        print("You lost the game! Try again next time!")
        break
    else:
        remaining = maxTries - tries        #prints how many tries left
        if remaining == 1:
            print("You still have " + str(remaining) + " try left!")
        else:
            print("You still have " + str(remaining) + " tries left!")

Testing                                                                                                                                           
[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see the program does not allow to put a number out of range. Program performed correctly.
[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see the program checked the inputs and outputs that is not a match and allows to retry. Program performed correctly.
[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see the program checked the inputs and outputs that is a match and allows to do another try. Program performed correctly.
[image: Immagine che contiene testo

Descrizione generata automaticamente]
As we can see after we match all the number the program outputs that we won the game. Program performed correctly.
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