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[bookmark: _Toc80438956]Part A (Understanding)
[bookmark: _Toc80438957]-A1
Explain different types of control structures in Python programming and in more details how selection control structure will be handled using the command if .... elif
in Python with examples.
The control structure of a Python program is regulated by conditional statements, loops, and function calls. There are three type of control structure in programming with Python :
· Sequential ( Standard mode)
· Selection (Used for making a decision or ramification)
· Repetition (Used for looping or making repeat a piece of code)

Sequential
Sequential statements are a set of commands whose the execution of the process will happen in sequence. Regarding this type of control structure , when the logic of the program is broken in any of the lines ,the complete execution process will not work.
Example
Input 
# Addition of two numbers

num1 = 6
num2 = 8

# Sum two numbers
sum = num1 + num2

# Display the sum
print('The sum of {0} and {1} is {2}'.format(num1, num2, sum))

Output
[image: ]




Selection
The selection statements are also known as ramification statements or decision control statements. This, allows the program to test more conditions and execute the one based on which one of the conditions is correct (true).
Example of selection of control statements are the following:
· If
· If – else
· Nested if
· If – elif – else 

If Condition 
If a certain condition is met the program will run the code as normal, otherwise will break. The simple If has only one condition to check . Has it possible to see it in Fig.1


If it does not meet the condition
If the program met the condition
Condition
Decision control code








The code will break his flow

Fig.1









If else
The If else command execute the condition ,and if the condition is true will follow the flow otherwise else will be executed within his code. As it has been showed on the Fig.2

	
If else control decision




If the program met the condition, if body will be executed
If it does not meet the condition, else will be executed


If Body
Else’s Body



The code will break his flow


Fig.2
















Nested If
The Nested If is an if statement inside another if statement, does mean that when the first condition has been met ,will follow the second if and if the second condition will be true too will continue the program and his body code within. To be clearer, in Fig.3 is possible to view how it works.
1st if condition


If true



If false

If false
2nd if condition
Execute 1st Else statements


Execute 2nd Else  statements

If true

Execute  Elif statements

Fig.3
















If-elif-else
The if – elif – else statement is usually used to execute a statement or a group of statements. In Fig.4 it’s showing how it works.

1st if condition


If false


If true


If false
Elif  condition
Execute if statements


Execute Else statements

If true

Execute  Elif statements

Fig.4




Example
Program
x = int(input("Insert a number"))
y = int(input("insert a second number"))
if x == y:
   print("Both are Equal")
elif x > y:
    print(x,"is greater than",y)
else:
    print(x,"is smaller than",y)

[image: ][image: ][image: ]Possible output


[bookmark: _Toc80438958]A1 – A2 (Continue of the A1 and answering A2)
Repetition
This method is used to repeat thanks to two commands , a block of instruction. In Python usually there are 2 Loops statements.
· For Loop
· While Loop

For Loop
The for loop is used to repeat a sequence that could be a dictionary, list, tuple or a set ,In Fig.5 is possible to see how it works.

If the condition is false


Sequence code
Condition


If it met the condition


Fig.5



Example
for myNumber in range(0,15):
    if myNumber != 4:
        print(myNumber, "potato")
    else:
        print(myNumber)
Result 

[image: ]
	



While Loop
The while loop is used to repeat a block of statements until the condition is satisfied ,in fact the expression will repeat itself until the condition is false as it possible to view on Fig.6
Condition
Body of the while loop

If the condition is false


If the condition is true 







Fig.6

Example
myAge = 28

print("Try to guess my age: ")
guess = int(input())

while guess != myAge:
    if(guess > 60):
        print("What?!!")
    print("Sorry, you are wrong")
    print("Try again,please: ")
    guess = int(input())

print("You got it!")
[image: ]Result







[bookmark: _Toc80438959]A3
Defining list ,explaining the difference of list from normal variables and how to access the elements in the list.
List
The list is one of the 4 built-in data type most used in Python, can contain multiple items and they can be different type of element. It is possible to add , change and remove item from the list.
The difference between a list and a variable is that a list can contain many items with different data-types instead a variable can contain only one object.
To access an object in a list using the square bracket and the index to extract the object available at the index chosen ,is it possible to view an example in Fig.7
Program
list1 = ["antonio","alessia","Iulian"]
list2 = [1993,1992,1991,1990 ]
print (list1[0])
print (list2[0])

[image: ]Output

Fig.7















[bookmark: _Toc80438960]
Exercise 1
Creating a program with the ability to multiply the product price with the quantity and as output showing the costumer’s name , the price of the product ,the quantity and the total amount of the hypothetical order.
costumerame=input("Costumer name :")
while True:
    try:
        productprice = int(input("The product price is :"))             #printing text and giving productprice a value
    except ValueError:          #in case of different value than a number will be printed "Sorry ,Could you insert a number
        print("Sorry, Could you insert a number ")
    else:                      #if is true the path of the program will continue and the while loop will break
        break
while True:
    try:
        quantity = int(input("Quantity of the product :"))             #printing text and giving quantity a value
    except ValueError:          #in case of different value than a number will be printed "Sorry ,Could you insert a number
        print("Sorry, Could you insert a number ")
    else:                      #if is true the path of the program will continue and the while loop will break
        break
total=productprice*quantity                                             #multiplying productprice over quantity
print("Costumer Name:" ,costumerame)                                    #printing text,recalling the object of a variable
print("Product Price:", productprice)                                   #printing text,recalling the object of a variable
print("Product Quantity:",quantity)                                     #printing text,recalling the object of a variable   
print(costumerame,"the total of your order is`:",total, "£")            #printing text,recalling the objects of a variables



[image: ]Possible Output








[bookmark: _Toc80438961][image: ]Exercise 2
Design and build a program allowing the user to enter the radii to calculate the white area in this case from the Fig.8

As request , as following will be possible to view a program with the instruction and comment regarding how it has been possible creating it.Fig.8

# While is used to make sure that a number will be entered as input
while True:
    try:
        R1 = int(input("The value of R1 is :"))             #printing text and giving R1 a value
    except ValueError:          #in case of different value than a number will be printed "Sorry ,I didn't understand
        print("Sorry, I didn't understand that.")
    else:                      #if is true the path of the program will continue and the while loop will break
        break

while True:
    try:
        R2 = int(input("The value of R2 is :"))             #printing text and giving R2 a value
    except ValueError:
        print("Sorry, I didn't understand that.")
    else:
        break

arear1 = 3.14*(R1*R1)
#calculating the area of R1
arear2 = 3.14*(R2*R2)
#calculating the area of R2
area3 = arear1-arear2

#calculating the area of the shaded area
print("The Area of R1 is: ", arear1)
print("The Area of R2 is: ", arear2)
print("The Area of the shaded area is: ", abs(area3))
#printing the value of the shaded area using abs as to have always a positive result
Possible Output
[image: ]




	

[bookmark: _Toc80438962]Exercise 3
Building a program allowing the user to enter more employee of the IT department and their salary ,with at the end the total amount of the salary summed and a possible increase of 10% of the total salary. As it possible to see ,following will be demonstrated a program in order to do what it has been described.
staffname = ["Paul", "Susan", "James", "Rossie", "Alan"]            #creating a list named staffname
staffsalary = [1300.0, 1250.0, 1300.0, 1350.0, 1400.0]              #creating the 2nd list named staff salary
while True:
    try:
        a = int(input("How many people you want to add on the team?"))       #input of a number
    except ValueError:          #in case of different value than a number will be printed "Sorry ,I didn't understand
        print("Sorry, I didn't understand that.")
    else:                      #if is true the path of the program will continue and the while loop will break
        break
def add_staff():
    name=input("Please enter the name: ")
    staffname.append(name)                      #inserting a name the staffname list
    while True:
        try:
            num = float(input(("Please enter the salary of the employee:  ")))     #input with salary of the employee
        except ValueError:  # in case of different value than a number will be printed "Sorry ,I didn't understand
            print("Sorry, I didn't understand that.")
        else:  # if is true the path of the program will continue and the while loop will break
            break
    staffsalary.append(num)                         #inserting the salary inside the staff salary list
for _ in range (a):
    add_staff()
totalsal = 0                                        #giving to the totalsal a zero value
for amount in staffsalary:
    totalsal = (totalsal + amount)                  #adding to totalsal the amount of the money in the list
print("Name  Salary""")                             #giving a kind of tab and what is listed below
for j,h in zip(staffname,staffsalary):              #print the both list one close to each other
    print(j,h,sep="---")                            #giving as separator ---
print("The total amount of the employee salary is:",totalsal, "£")
increase = totalsal * 0.1                           #giving to increase the value of 10% of the totalsal
totincrease = increase + totalsal                   #summing th increase and totalsal and put it in the variable totincrease
print("The salary amount with the 10% increase is:", totincrease, "£")  #printing text and the final value of totincrease

[image: ]Possible output





























[bookmark: _Toc80438963]Exercise 4
As requested, it has been created a program capable of playing spinning game adding every time winning, bonus points to a variable , using while loop and if elif it has been possible decide on the result from the random number.
import random                                                                                               #importing the function random
print("Do you want to play JACKPOT??? (y/n)")                                                               #print of text
lotto = 0                                                                                                   #giving to the variable lotto the value of zero
userAgree = input()                                                                                         #input of the user if want to play
if userAgree == "n":                                                                                        #in case doesn't want to play
    print("thanks for playing this game")                                                                   #will be printed this text
while userAgree == "y":                                                                                     #while the user want to play the while loop will start
    random1 = random.randint(0, 9)                                                                          #the random 1 2 and 3, will be the random number that make play this game possible
    random2 = random.randint(0, 9)
    random3 = random.randint(0, 9)
    print(random1, "", random2, "", random3)                                                                #printing the random 1 2 3, number
    if random1 != random2 and random2 != random3 and random1 != random3:                                    #if all the random number are different sorry you lost will be printed
        print("Sorry you lost.")
    elif random1 == random2 and random1 == random3 and random2 == random3 and random1 == 9 :                #if all the random number are equal to 9 the user will win 2000 points the jackpot
        lotto = lotto + 2000                                                                                #adding 2000 point do lotto variable
        print("You won 2000 points")                                                                        #printing text
    elif random1 == random2 and random2 == 9 or random2 == random3 and random3 == 9 or random1 == random3 and random3 == 9:     #this has been created in case 2 of the three numbers have 9 will give 200 points
        lotto = lotto + 200                                                                                 #adding to lotto 200 points
        print ("You won 200 points ")                                                                       #printing text
    elif random1 == random2 and random1 == random3 and random2 == random3 and random1 != 9:                 #if all the number are equal but different than 9 will be given 15 points
        lotto = lotto + 15                                                                                  #adding 15 to the variable lotto
        print("You won 15 points")                                                                          #printing text
    elif random1 == random2 or random2 == random3 or random1 == random3  or random1 != 9:                   #in case 2 of the number are equal but different than 9 5 points will be given
        lotto = lotto + 5                                                                                   #adding 5 to lotto
        print("You won 5 points")                                                                           #printing text
    print("You have accumulated points:", lotto)                                                            #printing text and the variable lotto
    print("Do you want to play JACKPOT again??? (y/n)")                                                     #printing text
    userAgree = input()                                                                                     #asking the user if wants to play another game
    if userAgree == "n":                                                                                    #if the user put n as answer the spinning game will break otherwise will keep going.
        print("thanks for playing this game")

Here some screenshot of the program
[image: ][image: ]possible output
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