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PART A
Everywhere in the live the people use instructions and recommendation to resolve problems. For instance, the cooking or crossing the street are related to the observance of sequence. In programming that is called algorithm. It is a method which in a list of correctly defined (described) instructions for performing a task and a given initial state passes through a precisely defined series of consecutive states and ends in one final state. 
According to the sequence of action the algorithms are – with consistent order of action, which is always the same, regardless of the set of data to which is applies. 
The algorithms could be written through text – a verbal sequence of steps to solve a problem; through flowchart – graphical representation or through the means of a programming language.
The basic control structures serve to write a program. A control structure also called control flow is a computer decision-making or a program block that analyses variables and selects the direction of movement according to the set parameters. That is the main decision-making process in programming, and the control structure determines how the program react under certain specific parameters and conditions. There are three types of control structures:
1. Sequential logic – a sequential flow of execution of code statements.
2. Selection logic – used for decisions, branching or a choice between two or more alternative paths. That type uses conditional structures which are:
· Single alternative.
· Double alternative.
· Multiple alternatives.
3. Iteration logic – used for looping and includes a repeat statement and a module (body) of the loop.
A1 Control structure if….elif in Python
The programming could compare the values using the following operators: 
(<) less than (a < b)
(>) greater than (a > b)
(<=) less than or equal to (a <= b)
(>=) greater than or equal to (a >= b)
(==) equal to (a = b)
(!=) not equal (a != b)
In compression, the result is Boolean value – TRUE or FALSE, depending on whether the result of the comparison is True or False. In Python true and false always are printed with capital letters.
· Conditional execution
In programming, certain conditions are often checked and different results are performed according to the result actions. For this purpose, conditional statements are used - if statement is conditional statement and has a following construction:
if Boolean expression: 		
	statement(s)
where it has a header and a body. The header includes keyword if followed by Boolean expression (condition) and finished with (:). The statements are called block and it begins with indentation – whitespace at the beginning of a line. The statements inside in a block are called body. In the case below print('You have a newborn baby.')is the block and ('You have a newborn baby.') is the body.  Each statement in the body will be executed in an order while the condition is true [1].  
In a following example the program ask the user to input the age of the baby. When the condition is true then the program execute the statement. When the condition is false then the statement is ignored or nothing happens, as it shows below:
	babyMonth=int(input('How many months is your baby? '))
if babyMonth <= 3:
    print('You have a newborn baby.')



	How many months is your baby? 2

	You have a newborn baby.


	How many months is your baby? 8

	Process finished with exit code 0


Output:
		
· Alternative execution:
The if statements could contain an else clause which specify action in case the Boolean expression returns a False. That construction is called if-else and it uses to check two conditions. If the result of the condition is True some actions are performed, and when it is False – others. The format is [1]:
if condition:
	statements
else:
	statements
For example:
	babyMonth=int(input('How many months is your baby? '))
if babyMonth <= 3:
    print('You have a newborn baby.')
else:
    print('What is the baby name?')



Output:
	How many months is your baby? 12

	What is the baby name?


	
As mentioned above the block is constructed using tabs. That is very important to observe otherwise the code will give an error.

· Chained conditionals
Sometimes is necessary a check of three or more conditions and then applies a chained conditionals which have the following construction:
if condition:
	statements
elif condition:
	statements
else:
	statements
The program logic in this case is consistently comparison – if the first condition is True the program execute the statement, if it is False the program going to check the next condition etc. Any subsequent comparison is made only if the previous comparison is False. If none of if conditions are met the program execute the last else clause, for example:
	babyMonth=int(input('How many months is your baby? '))
if babyMonth <= 3:
    print('You have a newborn baby.')
elif babyMonth >3 and babyMonth <= 12:
    print('When the baby is born?')
else:
    print('What is the baby name?')



Output:
	How many months is your baby? 8	

	When the baby is born?


	How many months is your baby? 15

	What is the baby name?


	
A2 Control structure loop in Python
Iteration or loops is repeating a statement a certain number of times or while the condition is fulfilled. Loop statement could repeat a sequence of operators as many times as necessary. There are three types of loops: 
· for - performed a certain number of times.
· while – based on the condition infinity number of times if the result is True until the condition comes False.  
· nested loop – loop inside loop.
· while loop
As mentioned above the main difference between for and while loop is number of iterations.  It is used when is impossible to determine how many times of loop is needed. The condition is checked before every execution. While loop also is used to push the user for right input, for example if necessary to add Username and Password, as much as necessary while it is true [1].
The structure of while loop is: 
while condition:
	print()
where “condition” means any expression that returns true or false finished with (:) followed by body of the loop. As in if statement the block begins with indentation. The example below shown exactly that - if the chosen number is different than 8 the program returns the loop again and ask for another number because the condition is false. The loop will repeat until the condition is true.
	myNumber = 8
print("Try to guess my number: ")
guess = int(input())
while guess != myNumber:
    print("Sorry, that's wrong")
    print("Try again: ")
    guess = int(input())
else:
    print("You got it!")



Output:
	Try to guess my number: 

	5

	Sorry, that's wrong

	Try again: 

	12

	Sorry, that's wrong

	Try again: 

	8

	You got it!



· for loop
for loop have a following construction:
for iterating_var in sequence:
	statement(s)
where iterating-var is how many times; sequence is an item finished with (:); statement is a body of the loop or block with commands for executing and it is always tabbed in.
In this structure the statements are executed in a consecutive order over a sequence of set of values. The number of the repetition or iteration is defined. If the evaluation of the condition is True, the statements are executed sequentially. After the first test when the result is True the statement is executed, and the condition is evaluated again going through looping until it covers the last element. If the result is False, the loops end. If the result is False in the first check “for loop” is never executed [1].
Below is shown the structure of a for loop:

for i in range(10):
	print(i)	
where:		- for is construction of for loop.
· and initialisation block in which the counter variable (i) is declared and using the built-in range(…) function determine its value or how many times to repeat.

The loop in programming languages start from 0 and ending to (n-1). Determine the start and end value of the loop print the required values, for example to execute the numbers from 1 to 10 the input should be:
	for i in range(1, 10+1):       
    print(i)


	or 	
	for i in range(1, 11): 
    print(i)





Output:	
	1

	2

	3

	4

	5

	6

	7

	8

	9

	10



The function range could include maximum three and minimum one parameter. The first is initial value, the second is final value and the third is step value. The step value will increment the (i) value by 2 as it is shown below:
	for i in range(1, 5, 2):
   print(i)


	
Output:	
	1

	3



In this example the same rule applies for ending value - (n-1). To execute numbers from 1 to 5, including 5 with increment by 2, the input should be:
	for i in range(1, 6, 2):
    print(i)




Python can start counting from any number or count down. The loop always includes the start value and excludes the end value. Setting the countdown from 10 to 1 looks like:
	[bookmark: _Hlk79749085]for i in range(10,0,-1):
    print(i)



Python loops are also used for calculations. In a following examples the output is 10 times table and i2 from 5 to 10. 

	for i in range(1, 11):
    result=i*10
    print(i, 'times 10 is', result)


	for i in range(5, 11):
    print(i, '-', i**2)




Output:	1 times 10 is 10				5 - 25
2 times 10 is 20				6 - 36
3 times 10 is 30				7 - 49
4 times 10 is 40				8 - 64
5 times 10 is 50				9 - 81
6 times 10 is 60				10 - 100
7 times 10 is 70
8 times 10 is 80
9 times 10 is 90
10 times 10 is 100


Loops could be used for the string as well because the string is sequence from characters. Python use break statement to stop looping. Break unconditionally terminates a cycle and goes to the first instruction immediately after it. Continue statement reject the current iteration and move to the next.
A3 List in Python
The list is collection of multiple items in a single variable. It is a built-in data structure for storing of collection. The difference between a list and normal variable is that the list could store many different data types: numbers (integer and fractional), string, files while the variable store only one and can contain any single item [2]. 
The structure of the list is:
list = [item 1, item 2, … item n] coma separated sequence of items in square brackets. The item in a list are called element.
The list in Python is very flexible and useful data structure, and the main characteristics incudes - the items are ordered, changeable (update, delete items), and duplicate items. 

To access values from the list is used index. It starts from (0) and represent which element in the list will be access. The first value has index (0), the second (1) etc. for example: 
list=[1, 2, 3, blue, green, red]
	0    1    2       3           4          5 
In a negative list index counts from the end and starts from (-1):
       -6    -5   -4        -3          -2             -1 
list=[1, 2, 3, blue, green, red]
	 0      1     2         3           4              5 
To update or change the existing element in the list is used index numbers of the values, for example: 
	list=[1, 2, 3, 4, 5]
list_1=['blue', 'green', 'red', 'orange']
list[3]=10
list_1[3]='brown'
print(list+list_1)



Output:	[1, 2, 3, 10, 5, 'blue', 'green', 'red', 'brown']
In this example indicating the index of the value and setting a new value list[3]=10 add a new element in a position (3) and change the list: element ‘orange’ list_1[3]=’brown’ to brown. 
Python could use for loop through the list or index number. That helps to print a part or whole list. Functions range() and len() create iterator loop. len()- determine the length of the list which depends on the number of elements in it. For example:
	list_1=['blue', 'green', 'red', 'orange']
for color in range(3):
    print(list_1[3])
for color in range(len(list_1)):
    print(list_1[color])



Output: orange
orange
orange

blue
green
red
orange
To add extra element in the list Python use functions list.append() – add to the end of the list and list.insert() - add anywhere in the list where the index of all elements updated with the entered information as is shown below:

	list_1=['blue', 'green', 'red', 'orange']
list_1.append('brown')
list_1.insert(1, 'yelow')
print(list_1)


 
When is added new element by insert needs to specify index number as in the example list_1.insert(1,’yelow’).
Output:	['blue', 'yelow', 'green', 'red', 'orange', 'brown']
To delete element is used del following by name of the list and index in square brackets or function list.pop() using the index. When the index is not defined the program delete the last element in the list. To indicate the optionality of the element square brackets are needed i.e. the position could be skipped.
Using function list.remove() allows to remove elements from the list. If there is two the same elements this function will remove only that one which is on first place. To remove both elements should to write remove() for the second element too. The function clear is used to clear the list.

To extend an existing list is used list.extend(). As is shown below the list is extended with list_1. Extension allows to combine two lists.

list.reverse() function is used to flip the list i.e. the first element becomes the last, the position of the second from the end and so on. 
list.sort()is used to organise the list. By default, that operation perform in ascending order but could be specified the parameters by which the elements will be rearranged. For example, in alphabetical, descending, or other order. By using both functions the program sorted the elements in the list in descending order.
Function list.count()returns the sum of the element whose value corresponds to in the list. That is very useful when the list have many identical elements and they should be counted.





PART B
1. Write a program to allow the user to input different types of values and display them on the screen.

· Logical stages:
1) Program starts with welcome message.
2) Prompts the user to enter the first name.
3) Prompts the user to enter the family name.
4) Prompts the user to enter the price of the product in.
5) Check value entered for price is above 0 (if it is not back to 4).
6) Prompts the user to enter the quantity of the product.
7) Check value entered for quantity is above 0 (if it is not back to 5)
8) Calculate the total using formula (price*quantity).
9) Print result on the screen.

· Code with annotations:
	#Add four variables, calculate a total, and display

print('Welcome to ORDER CHECKER TOOL!\n') #display welcome message
print('To view your order please enter:\nFirst name: ') #display input 1
firstName=input() #enter first name #input 1
print('Family name:') #display input 2
familyName=input() #enter family name #input 2
print('Price of the product:') #display input 3
priceProduct=float(input()) #enter price of product #input 3 #float convert string to float
while (priceProduct <= 0):  #check value is positive number
    print('Please enter a valid price:')
    priceProduct = float(input()) #try again
print('Quantity of the product:') #display input 4
quantity=int(input()) #enter quantity #input 4 #int convert string to integer
while (quantity <= 0):  #check value is positive number
    print('Please enter a valid quantity:')
    quantity = int(input()) #try again
total=priceProduct * quantity #multiplicate inputs 3 and 4
print('Your order total is: £', "%.2f" % total, '\n\nThank you for using the ORDER CHECKER TOOL.') #display 'total is' + total, "%.2f" % print two decimal places, and end of the program
#end








· Testing:
· Entered normal values in the range.
	Welcome to ORDER CHECKER TOOL!

	

	To view your order please enter:

	First name: 

	Mariana

	Family name:

	Petrova

	Price of the product:

	125

	Quantity of the product:

	2

	Your order total is: £ 250.00 


Result: The program executed a result as expected. 
· Test for valid input
	Price of the product:

	0

	Please enter a valid price:

	25

	Quantity of the product:

	0

	Please enter a valid quantity:

	1

	Price of the product:

	0

	Please enter a valid price:

	25


Result: The program executed a correct answer, the user is not allowed to enter 0 for price and quantity. 
· Test for out-of-range input:
	Price of the product:

	-2

	Please enter a valid price:

	25

	Quantity of the product:

	-1
Please enter a valid quantity:
1


Result: The program executed a correct answer, the user is not allowed to enter out-of-range values for price and quantity.
2. Write a program to allow the user to input the radii to calculate the shaded area and print it on the screen.

· Logical stages:
1) Prompts the user to enter the first radius.
2) Set the Pie.
3) Check value entered for first radius is above 0 (if it is not back to 1).
4) Calculate the area of the inside circle using formula (pie*first radius2).
5) Display the area of the inside circle.
6) Prompts the user to enter the second radius.
7) Check value entered for second radius is above 0 (if it is not back to 6).
8) Calculate the area of the outside circle using formula (pie*second radius2).
9) Display the area of the outside circle.
10) Calculate the shaded area using formula (area outside circle-area inside circle).
11) Print result on the screen.






























· Code with annotations:
	#Add the radii to calculate the shaded area and display

print('Please enter the value of the first radius: ') #display input 1
firstRadius=float(input()) #enter input 1 into first radius, float convert string to float
pieNumber=3.142 #set pie number
while (firstRadius <= 0): #check value is positive number
    print('Please enter the value above 0.') 
    firstRadius = float(input()) #try again
insideCircle=pieNumber * firstRadius ** 2 #calculate the inside circle using a formula
print('The area of the inside circle is: ', "%.2f" % insideCircle) #display the area of the inside circle + the result for inside circle from used formula, "%.2f" % print two decimal places
print('\nPlease enter the value of the second radius: ') #display input 2
secondRadius=float(input()) #enter input 2 into second radius, float convert string to float
while (secondRadius <= 0): #check value is positive number
    print('Please enter the value above 0.')
    secondRadius = float(input()) #try again
outsideCircle=pieNumber * secondRadius ** 2 #calculate the outside circle using a formula
print('The area of the outside circle is: ', "%.2f" % outsideCircle) #display the area of the outside circle + the result for outside circle from used formula, "%.2f" % print two decimal places
shadedArea=outsideCircle - insideCircle #subtract outside circle and inside circle to find a shaded area
print('\nThe shaded area of the circle is: ', "%.2f" % shadedArea) #display shaded area is + shadedArea, "%.2f" % print two decimal places
#end











· Testing:
· Entered normal values in the range:
	Please enter the value of the first radius: 

	50

	The area of the inside circle is:  7855.00

	

	Please enter the value of the second radius: 

	25

	The area of the outside circle is:  1963.75

The shaded area of the circle is:  -5891.25


Result: The program executed a result as expected. 
· Test for valid input:
	Please enter the value of the first radius: 

	0

	Please enter the value above 0.

	50

	The area of the inside circle is:  7855.00

	

	Please enter the value of the second radius: 
0
Please enter the value above 0.
20
The area of the outside circle is:  1256.80


Result: The program executed a correct answer, the user is not allowed to enter 0. 
· Test for out-of-range input:
	Please enter the value of the first radius: 

	-50

	Please enter the value above 0.

	50

	The area of the inside circle is:  7855.00

	

	Please enter the value of the second radius: 

	-20

	Please enter the value above 0.

	25
The area of the outside circle is:  1963.75


Result: The program executed a correct answer, the user is not allowed to enter out-of-range value.


3. Write a program to allow the user to enter five names and their monthly salaries, display them on the screen and calculate the total employees’ salary and increase it by 10%.

· Logical stages:
1) Prompts the user to enter the first name.
2) Prompts the user to enter the first salary. 
3) Check value entered for first salary is positive number (if not, back to 2).
4) Prompts the user to enter the second name.
5) Prompts the user to enter the second salary. 
6) Check value entered for second salary is positive number (if not, back to 2).
7) Prompts the user to enter the third name.
8) Prompts the user to enter the third salary. 
9) Check value entered for third salary is positive number (if not, back to 2).
10) Prompts the user to enter the fourth name.
11) Prompts the user to enter the fourth salary. 
12) Check value entered for second salary is positive number (if not, back to 2).
13) Prompts the user to enter the fifth name.
14) Prompts the user to enter the fifth salary. 
15) Check value entered for second salary is positive number (if not, back to 2).
16) Display all inputs on the screen.
17) Calculate the sum of all salaries.
18) Display the result on the screen.
19) Calculate the increase in the result by 10%.
20) Print the result on the screen.





















· Code with annotations:
	#Add five names with their monthly salaries, calculate and display total salary and increase by 10%

#list section
staffName=[] #create names variable as an empty list of string
staffSalary=[] #create salary variable as an empty list of numbers
for i in range(5): #for loop that iterates names in namestaffName list and salary in staffSalary list five times
    staffName.append(input('Enter staff name:\n')) #input 1 from the user that append 5 times
    salary = float(input('Enter salary:\n')) #input 2 from the user, float convert string to float
    while salary <= 0: #check value is positive
        print('Please enter the right value for salary!')
        salary = float(input('Enter salary:\n')) #try again
    staffSalary.append(salary) #input 2 that append 5 times
print('Staff details entered:\n') #display messgae for added details
for i in range(5): #for loop through every input in a lists #
    print(f'{staffName[i] : <10}', f'{"%.2f" % staffSalary[i] : >5}') #display the inputs staffName list, f’{'Left Aligned Text' : <10}’ and staffSsalary list, f’{'Right Aligned Text' : >5}’, "%.2f" % print two decimal places
result=0 #set a result to 0
for s in staffSalary:
    result += float(s) #calculate the sum of float using for loop
print('\nTotal salary amount is: ', "%.2f" % result) #display message and calculated result, "%.2f" % print two decimal places
totalIncrease=(result * 1.1) #increase the result by 10%
print('Total salary amount with 10% increase: ', "%.2f" % totalIncrease) #display message and print increased by 10% result
#end



















· Testing:
	Enter staff name:

	Paul

	Enter salary:

	1300

	Enter staff name:

	Susan

	Enter salary:

	1250

	Enter staff name:

	James

	Enter salary:

	1300

	Enter staff name:

	Rossie

	Enter salary:

	1350

	Enter staff name:

	Alan

	Enter salary:

	1400

	

	Staff details entered:

	

	Paul          1300.00

	Susan         1250.00

	James         1300.00

	Rossie        1350.00

	Alan          1400.00

	

	Total salary amount is:  6600.00

	Total salary amount with 10% increase:  7260.00


· Entered normal values in the range.























Result: The program executed a result as expected. 







· Test for valid input:
	Enter staff name:

	Paul

	Enter salary:

	1300

	Enter staff name:

	Susan

	Enter salary:

	0

	Please enter the right value for salary!

	Enter salary:

	1250

	Enter staff name:

	James

	Enter salary:

	0.00

	Please enter the right value for salary!

	Enter salary:

	1300


Result: The program executed a correct answer, the user is not allowed to enter 0.

· Test for out-of-range input:
	Enter staff name:

	Paul

	Enter salary:

	1300

	Enter staff name:

	Susan

	Enter salary:

	-1250

	Please enter the right value for salary!

	Enter salary:

	-1250

	Please enter the right value for salary!

	Enter salary:

	1250


Result: The program executed a correct answer, the user is not allowed to enter out-of-range value.



4. Write a program for a spinning game with three random numbers from 0 to 9.
· Logical stages:
1) Import random module.
2) Declare a function and give it a name.
3) Print Welcome message and ask the user to play.
4) Call the function.
4.1. Set a positive answer whit uppercase and lowercase.
4.2. Prompts the user to enter the answer.
4.3. Set a score of the game to 0.
4.4. Check user input is positive answer (if not, go to 5).
4.5. Generate three random numbers.
4.6. Print the generated numbers.
4.7. Check the numbers: If the numbers are nine
4.8. Calculate the score using formula (score + 2000).
4.9. Check the numbers: If two of the numbers are nine.
4.10. Calculate the score using formula (score + 200).
4.11. Check the numbers: If the numbers are the same but different than 9.
4.12. Calculate the score using formula (score + 15).
4.13. Check the numbers: If the numbers are different.
4.14. Calculate the score using formula (score + 0).
4.15. Check the numbers: If the numbers are the same.
4.16. Calculate the score using formula (score + 5).
4.17. Print the result on the screen.
4.18. Prompts the user to enter the answer.
4.19. Check user input is positive answer (if not, go to 5).
(If yes, go to 4.5. and repeat the steps until 4.19).
5) Display end of game.

·  Code with annotations:
	#Spining game with three random numbers from 0 to 9, different combinations with score and display every go with total score

import random #imports the random module to generate random numbers

def numberscomment(): #declare a function with name numberscomment
    cont = 'yes' #define the user input
    cont = input() #enter consent to play
    score = 0 #initialise score to 0
    while (cont == 'y' or cont == 'yes'): #check user input is positive
        i = random.randint(0, 9) #generate the first random number
        j = random.randint(0, 9) #generate the second random number
        n = random.randint(0, 9) #generate the third random number
        print(i, j, n) #display the numbers
        if i == 9 and j == 9 and n == 9: #if the generated random numbers are 9
            score = score + 2000 #sum the score + 2000 points
            print('You win, your points are ', score) #display the score
            print('Spin?') #display game invitation
        elif i == 9 and j == 9 or j == 9 and n == 9 or i == 9 and n == 9: #if two of the generated random numbers are 9
            score = score + 200 #sum the score + 200 points
            print('You win, your points are ', score) #display the score
            print('Spin?') #display game invitation
        elif i == j and j == n and i == n and i != 9: #if the generated random numbers are the same but different than 9
            score = score + 15 #sum the score + 15 points
            print('You win, your points are ', score) #display the score
            print('Spin?') #display game invitation
        elif i != j and j != n and i != n: #if the generated random numbers are different
            print('You lose, your points are ', score) #display the score
            print('Spin?') #display game invitation
        elif i == j or i == n or j == n: #if the generated random numbers are the same
            score = score + 5 #sum the score + 5 points
            print('You win, your points are ', score) #display the score
            print('Spin?') #display game invitation
        cont = input() #enter consent to play
        cont = cont.lower() #convert uppercase character to lowercase
print('Welcome to the spinning game!\n', 'Spin? Yes/No') #display welcome message and ask the user to play
numberscomment() #call the function
print('Thank you for playing!') #display end of the program










· Test the program:
	Welcome to the spinning game!

	 Spin? Yes/No

	y

	7 2 1

	You lose, your points are  0

	Spin?

	y

	7 0 0

	You win, your points are  5

	Spin?

	y

	7 1 1

	You win, your points are  10

	Spin?

	y

	7 7 6

	You win, your points are  15

	Spin?

	y

	5 8 8

	You win, your points are  20
Spin?
y
1 9 9
You win, your points are  220
Spin?
y
2 2 2
You win, your points are  235

	Spin?

	y

	9 9 9

	You win, your points are  2235

	Spin?

	n

	Thank you for playing!


Result: The program executed a result as expected:
· Three different numbers give 0 points.
· Any combination of two of the same numbers give 5 points.
· Any three of the same numbers, excluding nines, give 15 points.
· Any combination of two nines gives 200 points.
· Combination of three nines give jackpot of 2000 points.
The sum of the points earned accumulates.
· Test for valid input:
	Welcome to the spinning game!

	 Spin? Yes/No

	y

	6 8 8

	You win, your points are  5

	Spin?

	yes

	9 1 2

	You lose, your points are  5

	Spin?

	Y

	0 4 8

	You lose, your points are  5

	Spin?

	Yes

	3 0 5

	You lose, your points are  5

	Spin?

	n

	Thank you for playing!


Result: The program executed a result as expected and allows different types of “yes”. When the user input is “no”, the game finish.
· Test for valid input:
	Welcome to the spinning game!

	 Spin? Yes/No

	y

	6 3 5

	You lose, your points are  0

	Spin?

	u

	Thank you for playing!


Result: The program executed a result as expected. When the user input is different than “yes” the game finish.






References

[1] 	Snakify, “snakify.org,” Snakyfy, 07 01 2019. [Online]. Available: https://snakify.org/. [Accessed 05 07 2021].
[2] 	edureka, A Guide To Learn Python Programming, England: edureca.co, 2021. 












image1.png




