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[bookmark: _Toc80809534]A1. Explain the different types of control structures in programming. 
For example, explain how the selection control structure has to finish using if…elif structure in Python with suitable example/s.
Sequential – default mode. When statements make use of sequentially, they are put into action one after the other. There's nothing else you need to do to make this happen.
· If
· elif
· else
Selection is a decision-making tool that allows you to choose between two or more different pathways.
Repetition - Looping: repetition makes use of when a code duplicates itself several times in a row.
· For loop
· While loop
· Nested loop
In computer programming, you can mix and match these control variables. For example, a sequence can have several loops; a loop can have another loop nested within it, and the two branches of a conditional can both have arrangements with loops and more conditionals. The control structures and statements in Python language explain themselves in the following lectures.
The if statement in Python evaluates the test expression enclosed in parentheses. If the test expression is true (nonzero), the lines are necessary to carry out the body. If the testing expression is false (0), the statements inside the if body skipped.





if expression: statement(s)
x=23
y=13
if x > y:
        print (“X is bigger”)

The variables we'll use are x and y. in the application. The number 23 has a present to x, and the number 13 to y. The if statement determines if the expression (x>y) is true or false in the following line. Because x=23 and y=13, the condition x > y is true, and the control moves to the body of the if block, where the message "X is bigger" is printed. The control exits the if block if the condition is false.
If, else statamet(s) in Python.
If the condition in the if statement is false, the else argument specifies a code block to run. As a result, the else clause guarantees that a set of statements gets performed.
X=7
Y=11
If x > y:
      print ("X is bigger")
else:
       print ("Y is bigger")

The if stat in the preceding code determines if the expression is true or false. If x > y is false, the control passed to the body of the else block, and the program executes the instructions within it.


If expression: 
statements
elif expression: 
statements
else:
statements
The elif is short for else if and is helpful to avoid excessive indentation.

X=120
if X > 120:
      print (“X is greater than 120”)
elif X < 120:
      print (“X is less than 120”)
elif X == 120:
      print (“X is 120”)
else:
      print (“X is not a number”)


In the example above, Python analyses each expression one by one and executes the statement(s) block under the same expression if a true condition locates. The statement(s) block beneath else will carry out if no true condition is detected [1].

[bookmark: _Toc80809535]A2. Regarding repetition, compare and contrast the different types of loops in Python.
 Explain for loop in detail with all the options. Use appropriate example/s to support your answer.
They are two different types of loops in Python.
Entry controlled loops:
Before running the loop body, the condition has decided to be true. Only if the state is True will the Body loop be performed.
While loop and for loop
Exit controlled loops:
Before checking the condition, the loop body it's run. Will run the loop body. Regardless of the circumstance, the loop body will run the loop body at least once.
Loops decrease the amount of code that is recurrent. For example, consider the following scenario: you must print the digits 1 through 20 on a piece of paper. There are two alternatives:
To print the even integers, use 20 print statements.
Within a 20-iteration loop, a single print statement is a work.


A loop is an object-orientated concept that is basically in computer programming. It's a set of instructions that recur until a specific result has is employed. For example, a for loop comprises a header that specifies the iterating conditions and a body that takes place once each iteration. In addition, an express loop counter or loop variable is typically declared in the title, allowing the body to understand which iteration is leaving into practice [2].
n=int(input(“your input is:”))
for I in range(1,n+1,2):
print(i)
for I in range(4,16,2):
print(“Counting”,i)
w=int(input(“Enter the width of your choice:”))
h=int(input(“Enter the height of your choice:”))
for my counter in range(n):
print(“XXXXX”)
print(“Potato song”)
for myNumber in range (1,8):
if myNumber !=4:
print(myNumber, “potato”)
else:
print(myNumber)

 print("More") 
[image: Text

Description automatically generated]
                                                             [2]
[bookmark: _Toc80809536]A3. Define list. Explain how lists are different from standard variables. Include how to access the element of the list in your answer.
In Python, a list is a data structure with a flexible (or changeable) ordered series of items. A list's items are the elements or values that make up the list. Lists are defined by values between square brackets [ ], much as characters between quotations define strings.
When you need to work with a large number of linked values, lists are ideal. They let you keep data that are relevant facility, compress your code, and apply the same methods and actions to numerous variables simultaneously.
When thinking about Python lists and other data structures that are kinds of supply, think of all of the numerous collections you have on your computer: your files, song playlists, browser bookmarks, emails, the collection of films you can watch on a streaming service, and so on. You may make use of the lists to contain multiple values in just one variable. They can be changed and repeated the values. With function (len) we can terminate how many items as much as the list contain. The lists start with [] and can consist of string values, integer values, float integer values and Boolean values. Each item in a list may be called separately using indexing since it is an ordered sequence of items. Lists are a versatile data type that may have added, deleted, and modified values since they are smaller components. When you need to store a large number of values or iterate over them, and you want to be able to change them quickly, you'll probably want to use list data types. [3].
[bookmark: _Toc80809537]Exercise 1: Variables.
Show how variables can contain different types of values by using three variables to hold a customer name, price of a product and quantity. Also, try to find out the total price of the order. Write a program to allow the user to input these values and then display them on the screen. The variables should be appropriately typed for the data required.
[bookmark: _Toc80809538]a) Logical stages



Flowchart for Solutions.	
[bookmark: _Toc80809539][image: Diagram

Description automatically generated]

[bookmark: _Toc80809540]b) Code with annotation.
print("Enter customer name:")
customerName = str(input()) # user enters customername
print("Enter your price for a Cheese:")
Cheese = float(input()) # user enters product
print("Enter your price for a Strawberies:")
Strawberies = float(input()) # user enters second product

total=Cheese + Strawberies # calculate price for product1 and product2
print("The total is", total) # print out price of products
quantity1=int(input("Enter the quantity of Cheese:")) # for input quantity1 variable is integer and print userchoice of quantity on fist product
quantity2=int(input("Enter the quantity of Strawberies:")) # for input quantity2 variable is integer and print userchoice of quantity on second product

mytotal=(Cheese * quantity1) + (Strawberies * quantity2) # calculate quantity1 * product1 plus quantity2 * product2
print("The grand total is", mytotal) # print out price of both products multiple by quantities

[bookmark: _Toc80809541]c)Testing:
[image: Text

Description automatically generated]   Normal values within range
Result: The program performed as expected, correct answer calculated
[image: ]  Normal values within range
Result: The program performed as expected, correct answer calculated

[bookmark: _Toc80809542]Exercise 2: Circle.
Design and construct a program to allow the user to enter the radii to calculate the shaded area.
a) logical stages

Flowchart for Solution.[image: Diagram

Description automatically generated]



[bookmark: _Toc80809543]b)Code with annotation.
b) print("Welcome to calculator program!")
print("Please enter the R1: ")
pi=3.142 # equivalent of pi
R1 = float(input()) # user enters R1
if (R1 <= 0 or R1 > 360): # check R1 is positive number and less than 360
    print("The result is incorrect. Please check it and try again")
else:
    print("This is correct result")
    area1 = R1 * R1 * pi # formula for Area of circle how to find the both of radii
    print("The area of circle R1 is: ", round(area1, 2)) #print the result for area of circle R1


print("Please enter the R2: ")
R2 = float(input()) # input of R2 is equal to decimal number
area1 = R1 * R1 * pi # both are formula how to find area (R1 and R2)
area2 = R2 * R2 * pi # both are formula how to find area (R1 and R2)

shadedarea = (area2 - area1) # formula how to find shaded area
total=shadedarea # result for shaded area


if R2 <= 0 or R2 > 360: # check R2 is positive number, or R2 is less than 360
    print("The result is incorrect.Please check it and try again")
elif R1 >= R2: # check inner circle is grater that outer circle
    print("This is incorrect.Please check the inputs")
else:
    print("The area of circle R2 is: ", round(area2, 2))  # print the result for area of circle R2
    print("Exelent, shaded region is: ", shadedarea)  # print out final shadedarea











[bookmark: _Toc80809544]c)Testing:

[image: Text

Description automatically generated]   Normal values with range
   Result: Program performed as expected, correct answer calculated
[image: Text

Description automatically generated]Test for valid input:
Result: user was not allowed to enter 0. Program performed correctly.



Test for valid input inner circle cannot be bigger than outer circle.
[image: ]
Result: user was not allowed to enter bigger inner circle value. Program performed correctly.


[image: Text

Description automatically generated]Test for out of range:

Result: user was not allowed to enter negative value. Program performed correctly.

[image: ]Test for out of range:
Result: user was not allowed to enter negative value. Program performed correctly.


[bookmark: _Toc80809545]Exercice3: Staff members IT department.
Write a program that allow the user to enter the names of five staff members working in IT department into an array/list and their monthly salary of the staff member into a second array/list. When all the staff names and their monthly salaries have been entered, print then on the screen, then calculate total how much money in total the IT department requires to spend on employees’ salary every month. Finally, help the department to check how much total money they need if 10% increase overall salary.

· Identify specific problems in completing the exercise.
I am facing many challenges in this exercise. Still, the most important thing here was finding a solution for filtering (validating) salaries to be prompted just in a range above 0 and less than or equal to 1249.00. And another thing is how to be filled empty lists/array with staff names and Salary. Finally, after long research, I find the function append with who I can do it.
[bookmark: _Toc80809546]a) Logical stages

1. Define empty array lists.
2.Prompt user to insert 5 staff names and 5 salaries.
3.Check Salary entered is positive number (above 0 and less or equal to 1249.00 (if not back to 1)
4.Prompt user to print contain of the lists.
5.Calculate average amount of Salaries.
6.Print out the total of salaries per month.
7.Calculate 10% increase of salaries per month.
8.Calculate total amount of salaries with 10% increase per month.
9.Print out 10% increase of salaries per month.
10.Print out the total amount of salaries with 10% increase per month.
[bookmark: _Toc80809547]b) Code with annotation.
theNames=[] # input empty array list1
Salary=[]  # input empty array list2
for i in range(0,5): #start looping
    element1=str(input("Enter staff name:")) # user enters staff name
    element2=float(input("Enter staff Salary:")) # user enters Salary
    while (element2<=0 or element2<=1249.00): # filter for validation check element2 is positive number and less or equal to 1249.00
        print("Please check and re-enter the salary:")
        element2 = float(input()) #try again
    else:
        print("Input is checked and correct!")

    theNames.append(element1) #Add name in the end of array/list
    Salary.append(element2) #Add salary in the end of array/list

for counter in range(0,5):
     print(theNames[counter],'has',Salary[counter],'pounds per month') #print contain of the both array/lists

total=float(sum(Salary)) # sum the salaries of staff
total / len(Salary) # sum by lenght of Salary list
print("total amount is" ,total,"pounds per month") # print out total amount for month
total1=float(sum(Salary)*0.10) # calulate 10% increase of salaries per month
total=total+total1 # calculate total amount salaries per month + 10% increase
print("The amount for 10% increase is",total1,"pounds per month") # print out average amount with 10% increase per month
print("The total amount with increase is",total,"pounds per month") # print out sum of total amount per month + 10% increase of salary

[bookmark: _Toc80809548]c)Testing:

[image: Text

Description automatically generated] Normal values, with range.
Result: Program performed as expected, correct Salaries with increase and total salaries are calculated.
[image: Text

Description automatically generated]Test Salary for valid input:
Result: User was not allowed to enter 0. Program performed correctly.
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Description automatically generated]Test Salary for valid input:
Result: User was not allowed to enter 0. Program performed correctly.





Test Salary for valid input:
[image: Text

Description automatically generated]Result: User was not allowed to enter 0. Program performed correctly.





Test for out of range.
[image: Text

Description automatically generated]
Result: User was not allowed to enter out of range numbers. Program performed correctly.

[image: Text

Description automatically generated]Test for out of range.

Result: User was not allowed to enter out of range numbers. Program performed correctly.

[bookmark: _Toc80809549]Exercise4: Spinning game.
Develop a spin game which requires three random numbers ranging from 0 to 9 chosen each time the players ask to take another go. Use python defined function to find the score of each spin.
· Identify specific problems in completing the exercise.
In this exercise, I am faced many challenges when doing criteria for game points. First, it was challenging to sort out the issue. Second, I didn’t have a clear vision of how to do it. Third, I am analyzing it step by step carried out, but finally is working without any issues.

[bookmark: _Toc80809550]a) Logical stages
1.Import defined function.
2.Prompt user base for points.
3.Prompt user to enter agree.
4.Start random (from 1 to 3).
5.Start comparing the result for 5 points.
6.Prompt the points automatically for every next spin.
7. Start comparing the result for 15 points.
8. Prompt the points automatically for every next spin.
9. Start comparing the result for 200 points.
10. Prompt the points automatically for every next spin.
11. Start comparing the result for 2000 points.
12. Prompt the points automatically for every next spin.

[bookmark: _Toc80809551]b)Code with annotation.
import random # import defined function
p=0 # user enters base for points
print("Spin? Yes")
userAgree = input() # enters userAgree for starting the game
while userAgree == "y": # check userAgree if are equal to "y" than start game
    random1 = random.randint(0, 9) #start to random1 the numbers
    random2 = random.randint(0, 9) #start to random2 the numbers
    random3 = random.randint(0, 9) #start to random3 the numbers
    print(random1, "", random2, "", random3) # printing random numbers
    if random1 == random2 and random1 != random3 and random2 != random3 and random1 !=9 and random2 !=9: #start comparing for 5 points
        print("You win 5 points")
        p=p+5 # prompt the points if requirements are met for every next spin
    elif random1 != random2 and random1 == random3 and random2 != random3 and random1 !=9 and random3 !=9: #start comparing for 5 points
        print("You win 5 points")
        p=p+5 # prompt the points if requirements are met for every next spin
    elif random1 != random2 and random1 != random3 and random2 == random3 and random2 !=9 and random3 !=9: #start comparing for 5 points
        print("You win 5 points")
        p=p+5 # prompt the points if requirements are met for every next spin
    elif random1 == random2 and random1 == random3 and random2 == random3 and random1 !=9 and random2 !=9 and random3 !=9: #start comparing for 15 points
        print("You win 15 points")
        p=p+15 # prompt the points if requirements are met for every next spin
    elif random1 == 9 and random2 == 9 and random3 == 9: #start comparing for 2000 points
        print("You win 2000 points")
        p=p+2000 # prompt the points if requirements are met for every next spin
    elif random1 == 9 and random2 == 9 and random3 != 9: #start comparing for 200 points
        print("You win 200 points")
        p=p+200 # prompt the points if requirements are met for every next spin
    elif random1 == 9 and random2 != 9 and random3 == 9: #start comparing for 200 points
        print("You win 200 points")
        p=p+200 # prompt the points if requirements are met for every next spin
    elif random1 != 9 and random2 == 9 and random3 == 9: #start comparing for 200 points
        print("You win 200 points")
        p=p+200 # prompt the points if requirements are met for every next spin
    else:
        print("you lose, your points are 0")
    print("Your points are:",p) #print out the points
    print("Spin? Yes")
    userAgree = input() # enters userAgree for a next spin

[bookmark: _Toc80809552]c)Testing:

[image: Graphical user interface, text

Description automatically generated with medium confidence]   Test for 5 points.
Result: Program respond accordingly and correct.
[image: Text

Description automatically generated]Test for 5 points.
Result: Program respond accordingly and correct.

Test for 15 points
[image: Text

Description automatically generated]
Result: Program respond accordingly and correct.
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Description automatically generated with medium confidence]Test for 15 points
           Result: Program respond accordingly and correct.

[image: Text

Description automatically generated]Test for 200 points
Result: Program respond accordingly and correct.

[image: Text

Description automatically generated]Test for 200 points
Result: Program respond accordingly and correct.
[image: Text

Description automatically generated with medium confidence]Test for 2000 points
            Result: Program respond accordingly and correct.
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