Programming in Python Assignment 
(All the codes are pasted throughout this document and in full on PAGE 21) 

Part A- What is a variable, and why are they essential in writing programs? Discuss the types we have used during the course and how Python deals with them. 
A Variable [1] is used to put data and information to be used later. The primary purpose of a variable is so the programmers and readers can understand what they are doing within the program. They are also used to classify what the object is. 
In the lectures, we have used Variables in different scenarios when creating code, such as. Using a Variable to calculate other currencies, solving basic and intermediate maths-related questions, or interactive commands such as allowing the user to enter input and get a response or a personalized answer. We can then use Python to use the data from the Variable used in the question to find a solution, for example:
If I wanted to greet a user into my program, I would need first to create a variable and an input to ask the user for their name stated below:
[bookmark: _Int_jWQ8eOYG]Users_Name = input(("what is your name? " ))
The Variable “User_name” is used to store the question, which will also contain the answer which we can then enter a print statement to welcome the user shown below:
Print ("Welcome to the program," Users_Name, "enjoy your stay") 
[bookmark: _Int_lqRKgVgh]After you have made the print statement, Python will take the information given in the Variable and display it, which is also shown below. 
[image: ]











Part A- Explain what an if/else statement is, how and why they are used and give some code examples in Python of a situation in which you would use one. 
An if else statement [2] in Python is an implication statement that runs a different set of statements depending on different scenarios and if the statement is true or false. I have listed typical scenarios where an if/else statement would come in when coding below.
In the lectures, we have used if/else statements to help us when coding, among others. When creating. An if/else statement allows the user only to enter a figure between 1-20, we allowed the user to enter input on their favorite pizza toppings. We gave our opinion on at least 3 using an if/else statement. We created a list and allowed the user to see if the item was in stock using an if/else statement. With this information, the user enters input, and we can decide if the information is correct or if the information entered is invalid, for example.
If I was creating an online eCommerce shop, I could enter a LIST of VARIABLES I sell in my shop, and the user can check if it is in stock or not using an IF/ELSE STATEMENT. This is shown below. 

First, we must create a list (a list is a way to store many “Items” in a single Variable) to allow people to input their desired item, and Python can look through the list and determine if the items are in stock or out of stock when we create an IF/ELSE Statement
fruits = "Pomegranate," "Mango," "Passion Fruit," "Clementine," "Kiwi." 
Next, we need to create a question to allow the user to enter their desired product. We can create an IF/ELSE Statement to check if the product is in stock. Also, we can create a Variable, as I have done using a Variable called "userfruit” to store the users' feedback in our code, as shown below.
print("what is your desired fruit")
userfruit = input()
The final step is creating a string of code to establish your IF/ELSE Statement. This is to make a string that allows Python to automatically check if the items on your list match what the user wants. We do this by connecting the Variable “userfruits” with our other Variable “fruits” containing the list and combing those two variables with an IF/ELSE statement. If the input matches what is in the list, then the code will have a positive response ElSE. It will be a negative result. This example is shown below 
if userfruit in fruits:
    print("This item is available for purchase")
Else:
    print("This item is out of stock")











if you have followed the steps correctly, your code should look like this 
[image: A screenshot of a computer

Description automatically generated with medium confidence]this is a positive result


[image: A screenshot of a computer

Description automatically generated with medium confidence]This is a negative result.



















Part A- Explain why loops are needed in a program and when you might use a for and a while loop. Give code examples of each in Python.
A for loop specifying repeated tasks allows code to be used several times. A for loop has two distinct parts: a header giving instructions [3]and a body which is done once per repeat. The header often declares an explicit loop counter or loop variable, which lets the body know which repeated code is being done. Loops are normally used when the number of clones s is known before entering the loop.
In lectures, we used FOR and WHILE loops to help solve repetitive tasks in our code when we used them for. Using a WHILE loop to strictly ask a user to pick a number 1-10, anything past ten is deemed NULL, creating a FOR loop to construct a child's program of a rocket blasting off. With this knowledge given in the lecture, I can use both FOR and WHILE loops while coding to help make my time more efficient while working on a code and allow me to get on with more important tasks instead of writing out the same code multiple times.
If I wanted to design a website to sell Kitchenware, but I needed the user to be 18+, I would need to construct a WHILE loop to give access  the user to enter their age, and if it does not match what I have stated, then it will be deemed invalid, but if it matches my description then they will be greeted into the website (this will be shown below) 
Firstly, we need to create a question to ask to allow Python to use our WHILE Loop that we will create in order to find out if our user is of age to enter the website. We must also be able to create a value I have called mine, "userage" this will be used to store the users' answers which is necessary when creating our loop, which is shown below.
print("Enter your age, you must be 18 years or older to enter our website: ")
userAge = int(input())
Now that you have done the first step, we can create the WHILE Loop, and in that loop, we will be able to create a rule allowing no one under 18 to access the website. This is done when we create the Variable “usage” to check if a wrong value has been entered. This will alert the user to a string of text that denies them access to the site and then use the Variable again to encourage the user to enter another value until the correct value has been entered, where they will be greeted into the website, as shown below.  
while userAge < 18:
    print("Sorry you are not allowed to enter the website")
    userAge = int(input("enter another value that is 18 or older.: "))

print("Thank you!, Welcome to our website enjoy your stay :-)")

If you have followed the steps correctly, your code should look like this. 








[image: A screenshot of a computer

Description automatically generated with medium confidence]As you can see, the user is denied access to the website, and the statement is repeated until it is met with the correct value that we decided.










Next, for our FOR-loop example, I will be creating a code to allow users to be able to count to a number using the timetables of their choosing. This will be targeted toward primary school students and secondary years, and this demonstration will be shown below.
Firstly, we need to create a question to ask the user if they would be intrestedto participate in our code and learning.
print("would you like to learn your times tables today?")
timetables = input()
we now need to create yet another question asking users which number they would like to count up to using the timetable that we have provided them with. We must also provide a variable declaring that the user must enter an INT(digit) rather than an STR(line of text). Else the code won't work.
print("which number would you like to count up to using 9 times tables")
Timetable = int(input())
the final step is creating the FOR loop. This is the most important part. We can allow the user to dictate the range and create a Variable called “total” to calculate the range and then times (*) by 9. Then we can include a print statement between the range and total to give us our answer 
for mynumber in range(1, Timetable+1):
[image: A screenshot of a computer

Description automatically generated with medium confidence]    mytotal = mynumber * 9
    print(mynumber, "times 9 is" , mytotal)
if you have followed the steps correctly, your code should look like this 




Part B (IMPLEMENTATION

Show how variables can contain different types of values by declaring three variables that will contain a person’s name, National Insurance Number (e.g., PE 25 34 12 B), age (e.g., 28), and their current take-home pay per month (e.g., 1245.23). Prompt the user to input these values and display them on the screen. The variables should be appropriately typed for the data required. You should validate input where appropriate.
To develop this code, I would first write the code that prompts the user to input their name, National Insurance Number, and monthly take-home pay. I would then use a print statement on the screen.
Next, I would add the code to validate the user's input. I would use an if statement to check that the National Insurance Number is 9 characters long and contains only letters and numbers. I would use another if statement to check that the name contains only letters and whitespace characters. If either of these checks fails, I will print an error message.
Finally, I would test the code to ensure it works as expected. I would try entering both valid and invalid values for the name and National Insurance Number and ensure that the code prints the appropriate messages in each case. 
The code first defines four variables: name, ni_number, age, and monthly_pay. These variables are initially set to empty strings or 0. The code then uses the input function to prompt users to enter their name, National Insurance Number, age, and monthly take-home pay. These values are stored in the respective variables.
age = 0
monthly_pay = 0
name = input("Please enter your name: ")
ni_number = input("Please enter your National Insurance Number: ")
age = input("Please enter your age: ")
monthly_pay = input("Please enter your monthly take-home pay: ")

Next, the code checks the length of the National Insurance Number using the len function. If the length is not equal to 9, it prints an error message. Then, it checks if the National Insurance Number only contains letters and numbers using the isalnum [4] method. If it does not, it prints another error message. The code also checks if the name only contains letters and whitespace characters using the isalpha and isspace [5]  methods. If it does not, it prints an error message.
if len(ni_number) != 9:
    print("Error: National Insurance Number must be 9 characters long")
if not ni_number.isalnum():
    print("Error: National Insurance Number can only contain letters and numbers")
if not name.isalpha() and not name.isspace():
    print("Error: Name can only contain letters and whitespace characters")

Finally, the code uses the print function to print the user's name, National Insurance Number, age, and monthly take-home pay.
print(name, ni_number, age, monthly_pay)


If you have followed the step correctly, along with some examples of the code not working, this will be shown below.
This Screenshot clearly shows the errors made with the input and displays them with a message at the bottom of the display screen so that the user knows what they did wrong and how to resolve this issue.
[image: Text

Description automatically generated]






This Screenshot shows that the code works and can display the information given in the order that the user requested.
[image: Text

Description automatically generated]


















PART B -Write a Python program to allow the user to enter the dimensions of shapes shown below, then calculate the area of the blue shaded part. Note: The square area in the center is empty.

For extra credit, check the user’s input – the square should not exceed the dimensions of the circle.

To find the area of the blue shaded part in the given number, I would first ask the user to enter the circle's diameter, the width of the square, and the height of the square. I would then store these values in separate variables “diameter," "width," and “height."
Next, I would check if the square exceeded the dimensions of the circle by comparing the width and height with the diameter. If the square bypasses the circle's dimensions, I will print an error message and stop the program.
To find the area of the blue shaded part, I would first find out the circle's radius by dividing the diameter by two and storing the result in a variable “radius." I would then use the formula for the area of a circle, math.pi * radius ** 2 to find the area of the whole circle. Finally, I would remove the square's area (width * height) from the area of the circle to find the area of the blue-shaded part and store it in a variable.
I would use a print statement to print the result and include the Variable in the string. This would display the area of the blue shaded part in the given number.
First, I imported the math module to use its pi constant.
import math
The second thing I did when creating the code was to define a variable diameter and set it equal to the floating point, aka Float value of the user's input for the circle's diameter. Then I did the same with width when I Defined a variable width and set it equal to the floating-point value of the user's input for the width of the square. Finally, I Defined a variable height and set it equal to the floating-point value of the user's input for the height of the square.
diameter = float(input("Enter the diameter of the circle: "))
Width = float(input("Enter the width of said square: "))
Height = float(input("Enter the height of said square: "))

The third step was to create an If statement with my width if it is greater than the diameter or height is greater than the diameter, print an error message, and exit the program.
if Width > diameter or Height > diameter:
  print("Error: the square exceeds the dimensions of the circle.")
  exit()
After the last step, I needed to Define a variable radius and set it equal to the diameter divided by 2. Then I also needed to define an area variable and set it equal to the product of math.pi, radius squared, and the difference between width and height.
radius = diameter / 2
area = math.pi * radius ** 2 - Width * Height

then all I needed to do was use a print statement to display the results on the screen
print("The area of the blue shaded part is:", area)

Here is the code working as shown below 

the code working out the shaded part of the shape[image: A screenshot of a computer

Description automatically generated with medium confidence]
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Description automatically generated]Here is a negative result
















PART B -Write a program that uses a list to allow a customer to enter their Christmas shopping list and print it on the screen. Calculate the total of the shopping and print this on the screen also.

The customer is also allocated a random raffle ticket with a random number between 10 and 40. This number indicates their bonus discount percentage. Calculate the new total after the discount and print this on the screen too.

To plan out this code, I can start by breaking down the main tasks that the code needs to perform well in Python, then plan out each step needed to complete each goal.
Here are the tasks that this code needs to work on:
1. Allow the user to type in items for a shopping list and display the final list.
2. Work out the total cost of the items on the shopping list.
3. Generate a random number for a raffle ticket and use this number to calculate a discount on the total shopping cost.

Here are some steps that I will take to accomplish these tasks:
1. Bring in the random module at the top of the code.
2. Create an empty shopping list to store the items the user puts in.
3. Use a While Loop to give access to the user to put in items for their shopping list and add each item to the shopping list. The loop should continue until the user manually types in 'done.'
4. Use a for loop to repeat over the items in the shopping list, and print each item on another line with a leading -.
5. Create a variable called total to 0 and use another for loop to repeat over the items in the list. For each item, ask the user for the cost of the item, change the input to a float variable, and add it to the total Variable.
6. Use the random.randint() function to create a random number between 10 and 40 and put this number into a variable called “raffle ticket."
7. Use the “raffle ticket” variable to work out a discount on the total Variable and store the result in a variable called “discounted total."
8. Use a print statement to Print the raffle ticket number and the discounted total cost for the use.

Now it's time to implement this into creating my code. 


The first step when I was making this code was to Import the random module so that I could use its functions to generate random numbers
import random
 then I Created an empty list called “shopping_list” that will store the items the user wants to add to their shopping list.
shopping_list = []

Then I need to ask the user to enter an item for their shopping list using the input() function. And from that, I need Store the user's response in a variable called item.
item = input("Enter an item for your shopping list (or 'done' when finished): ")


The next step is to Use a while loop to keep asking and encourging  the user for input items until they enter 'done.' For each item that the user enters, append it to the shopping list 
while item != 'done':
    shopping_list.append(item)
    item = input("Enter an item for your shopping list (or 'done' when finished): ")

When the user has entered all the items they want, I  used a print statement to print out the shopping list using for loop. For each item in the list, print it out with a dash in front of it.
print("Your shopping list:")
for Item in shopping_list:
    print(f"- {item}")

I created a variable called total and set it to 0. This will be used to keep track of the total cost of the shopping list.
total = 0
for  Item in shopping_list:
    cost = float(input(f"What is the cost of {item}? "))
    total += cost

I needed to repeat the items in the shopping list and ask the user for the cost of each item. Adding the cost to the total Variable. After all the costs had been added, I used a print statement to print out the total cost of the shopping list.
print(f"Your total shopping cost is: {total}")

I Generated a random integer number between 10 and 40 (inclusive) using the random. randint() function and save it in a variable called raffle_ticket.
raffle_ticket = random. randint(10, 40)
discounted_total = total * (1 - (raffle_ticket / 100))

Then I used a print statement to Print out the raffle ticket number, the discount amount, and the final total cost after the discount had been applied.
print(f"Your raffle ticket number is {raffle_ticket}, so you get a {raffle_ticket}% discount!")
print(f"Your total cost after the discount is: {discounted_total}")

[image: A screenshot of a computer

Description automatically generated with medium confidence]Here is the code working as shown below 
















PART B -Using the Python Turtle library, draw the word "ZOO" in block-text style. Each letter should be approximately the same height, and the word should be written legibly!

To plan this out I decided to do some research on how I was going to do my Z so as I was scrolling through Various resources I came across this video [6] (which will be in my references once this task is completed). I then started to do my first letter, in this case, Z, based on the video I discovered; however, I noticed then when doing then, the word seemed clunky and lackluster. I changed the font until I was happy with my findings. Also, when doing my Z, I noticed that my letter often started at the bottom right corner of the display area. I needed to figure out how to allocate my Z so that it started at the right, which will be shown later how to do it.
Next was my two O's and how I planned this out as I first needed to plan where to start, which was easier given that I did it with my first letter. I then needed to figure out using the turtle module how to put the 2 O's side by side and create that code into a four loop for extra credit, and the final process of making this code will be shown below. 

firsly the thing you need to do when making this code is to Import the turtle module and give it a Variable when manually making commands mine is set as t.
import turtle as t
then you need to set the color and font size of the code to create my choices will be shown below 
t.pensize(5)
t.color("black")
Lift the pen off the canvas and move the turtle to the starting position.
t.penup()
t.setposition(-200,0)
t.pendown()
Please draw the shape using the forward, right, and left functions. My commands for the letter Z  will be listed below for you to follow along 
t.forward(150)
t.right(140)
t.forward(180)
t.left(-220)
t.forward(150)

Next, we need to create the two O's. Firstly, we again lift the pen and set the position of the two O's. This is shown below 
t.penup()
t.forward(25)
t.pendown()
Use a loop to draw the o's repeatedly, using the circle function to draw each o and the pen up and pen down functions to move the turtle to the next starting position without drawing a line.
for i in range(2):
  t.circle(50)
  t.penup()
  t.setheading(0)
  t.forward(100)
  t.pendown()

If you did the steps correctly, you should see this. 

[image: A picture containing text

Description automatically generated]Here is an example of the code working 





















A list of codes I created during this project 

Variables-
User_Name = input((" What is your name?" ))
print("Welcome to the program" , User_Name, "enjoy your stay")


IF/ELSE-
fruits = "Pomegranate," "Mango," "Passion Fruit," "Clementine," "Kiwi."
print("what is your desired fruit")
userfruit = input()
if userfruit in fruits:
    print("This item is available for purchase")
else:
    print("This item is out of stock")

While Loop
print("Enter your age, you must be 18 years or older to enter our website: ")
userAge = int(input()
while userAge < 18:
    print("Sorry you are not allowed to enter the website")
    userAge = int(input("enter another value that is 18 or older.: "))

print("Thank you!, Welcome to our website enjoy your stay :-)")







For Loop- 
print("would you like to learn your times tables today?")
timetables = input()
print("which number would you like to count up to using 9 times tables")
Timetable = int(input())
for mynumber in range(1, Timetable+1):
    mytotal = mynumber* 9
    print(mynumber, "times 9 is", mytotal)


Part B Variables
age = 0
monthly_pay = 0
name = input("Please enter your name: ")
ni_number = input("Please enter your National Insurance Number: ")
age = input("Please enter your age: ")
monthly_pay = input("Please enter your monthly take-home pay: ")

if len(ni_number) != 9:
    print("Error: National Insurance Number must be 9 characters long")
if not ni_number.isalnum():
    print("Error: National Insurance Number can only contain letters and numbers")
if not name.isalpha() and not name.isspace():
    print("Error: Name can only contain letters and whitespace characters")

print(name, ni_number, age, monthly_pay)





Dimensions of Shapes-
import math
diameter = float(input("Enter the diameter of the circle: "))
Width = float(input("Enter the width of said square: "))
Height = float(input("Enter the height of said square: "))
if Width > diameter or Height > diameter:
  print("Error: the square exceeds the dimensions of the circle.")
  exit()
radius = diameter / 2
area = math.pi * radius ** 2 - Width * Height
print("The area of the blue shaded part is:", area)


Shopping list + Discount 
import random

shopping_list = []

item = input("Enter an item for your shopping list (or 'done' when finished): ")

while item != 'done':
    shopping_list.append(item)
    item = input("Enter an item for your shopping list (or 'done' when finished): ")

print("Your shopping list:")
for item in shopping_list:
    print(f"- {item}")

total = 0
for item in shopping_list:
    cost = float(input(f"What is the cost of {item}? "))
    total += cost

print(f"Your total shopping cost is: {total}")

raffle_ticket = random.randint(10, 40)
discounted_total = total * (1 - (raffle_ticket / 100))

print(f"Your raffle ticket number is {raffle_ticket}, so you get a {raffle_ticket}% discount!")
print(f"Your total cost after the discount is: {discounted_total}")




Turtle Library-
import turtle as t

t.pensize(5)
t.color("black")

t.penup()
t.setposition(-200,0)
t.pendown()

t.forward(150)
t.right(140)
t.forward(180)
t.left(-220)
t.forward(150)

t.penup()
t.forward(25)
t.pendown()

for i in range(2):
  t.circle(50)
  t.penup()
  t.setheading(0)
  t.forward(100)
  t.pendown()
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