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[bookmark: _Toc101816532]Introduction


  This report will present a brief description of the variables, the if / else statement, a for loop and a while loop.
  Throughout this report will be discussed about:
· What is a variable?
· Why are variables important in writing programs?
· What is a statement if / else?
· How and why are if/else used?
· Why are loops needed in a program?
· When could you use a for loop and a while loop?
I will give examples suitable for each in the programming language – Python.  I will include several conditions in these examples (list, if/else, while/for).
The assignment will be concluded with four given exercises.
For each exercise:
· write a clear analysis of the solutions.
· identify specific issues in the given exercises.
· show a code listing with annotations.
· show testing and clearly labelled for each given exercise.






















[bookmark: _Toc101816533]PART A (UNDERSTANDING)


[bookmark: _Toc101816534]I.  What is a variable and why are they important in writing programs? 

  Variables are used to store information for reference and manipulation in a computer program. They also provide a way to label data with a descriptive name so that our programs can be more clearly understood by the reader and ourselves. It is useful to think of variables as containers that contain information. Their sole purpose is to tag and store data in memory. This data can then be used throughout the program. They can hold any type of data and, depending on how you create it, in a limited area or during the program. They are important for the content and reference of the data. Without them, programs should be hardcoded, or we will have to store paper values that are unnecessary and boring.
  In Python, variables do not need to be declared or defined in advance, as is the case in many other programming languages. To create a variable, assign a value to it, and then start using it. 
  The assignment is made with a single equal sign (=):

n = 100

  It is read or interpreted as " n is assigned the value 100". Once done, it cannot be used in a statement or phrase, and its value will be replaced:

print(n)
100

  If you change the value of “n” and use it again, the new value will be replaced:

n = 200
print(n)
200

  Python also allows chain assignment, which makes it possible to assign the same value to several variables simultaneously:

a = b = c = 100
print (a, b, c)
100 100 100

  The above chained assignment assigns 100 to variables a, b, and c simultaneously.

  Python is a dynamic language. This means that the Python interpreter checks the type only as the code runs, and the type of a variable can change over a lifetime. Here are some examples that demonstrate these ideas:

[image: Graphical user interface, text, application

Description automatically generated]

  In the first example, the branch 1 + "two" never runs, so it’s never type checked. The second example shows that when 1 + "two" is evaluated, it raises a TypeError since you can’t add an integer and a string in Python.

  The opposite of dynamic typing is static typing. Static checks are performed without running the program. The type of a variable is not allowed to change over its lifetime.




























[bookmark: _Toc101816535]II.   What an if/else statement is, how and why they are used?

  The if/else statement is used in Python for decision making. It is used to decide whether a certain instruction or instruction block will be executed or not, if a certain condition is True, then an instruction block is executed, otherwise not.
  The if statement tells us that if a condition is true, it will execute an instruction block, and if the condition is false, it will not. But if we want to do something else if the condition is false.  We can use the else statement with the if statement to execute a block of code when the condition is false.
  The if statements are executed from top to bottom. As soon as one of the conditions that checks if it is true, the statement associated with that if is executed and the rest of the scale is bypassed. If none of the conditions is true, then the final statement else will be executed.
  A nested if is an if statement that is the target of another if statement. Nested if statements mean an if statement inside another if statement.

 Code example:
· Input

· print("Welcome to the rollercoaster!")
height = int((input("What is your height in cm?")))

if height >= 120:
    print("You can ride the rollercoaster!")
    age = int(input("What is your age?"))
    if age <12:
        print("Child tickets are £5.")
    elif age <= 18:
        print("Youth tickets are £7.")
    else:
        print("Adult tickets are £12")
    
else:
    print("Sorry, you have to grow taller before you can ride")

· Outputs
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[bookmark: _Toc101816536]III.  Why loops are needed in a program and when you might use a for and a while loop?

  The Python programming language provides the following types of loops to handle loop requirements. All types of loops offer similar basic functionality, they differ in terms of syntax and time-checking conditions.
  Python offers three ways to execute loops:
1. [bookmark: _Toc101816537]While Loop is used to execute an instruction block repeatedly until a certain condition is met. And when the condition becomes false, the line immediately after the program loop is executed. All the statements indented by the same number of character spaces after a programming construct are part of a single block of code. We can use the if / else statement with while loops. While loop executes the block until a condition is met. When the condition becomes false, the instruction immediately after the loop is executed. The else clause is only executed when your while condition becomes false. If you exit the loop or raise an exception, it will not be executed.

Code example
· Input

· # Prints all letters except 'e' and 'm'
i = 0
a = 'softwaredevelopment'

while i < len(a):
    if a[i] == 'e' or a[i] == 'm':
        i += 1
        continue

    print('Current Letter :', a[i])
    i += 1

· Output
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2. [bookmark: _Toc101816538]For in Loop:  
  The for loop in Python is used to repeat over a sequence (list, tuple, string) or other iterable objects. Iterating over a sequence is called traversal.
  A for loop can also have an optional else block. The other part is executed if the elements of the sequence are used to evacuate the loop. The break keyword can be used to stop a for loop. In such cases, the other party is ignored.
  Therefore, another part of the for loop runs if no interruptions occur.

            Code example:
· Input
· 
# Program to find the sum of all numbers stored in a list

# List of numbers
numbers = [6, 5, 3, 8, 4, 2, 5, 4, 11]

# variable to store the sum
sum = 0

# iterate over the list
for val in numbers:
    sum = sum+val

print("The sum is", sum)

· Output
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3. [bookmark: _Toc101816539]Nested Loops: Python programming language allows to use one loop inside another loop. The inner loop will be performed once for each iteration of the outer loop.

Code example:
· Input 

		colours =['yellow', 'black', 'green', 'purple']
fruits = ['mango', 'banana', 'apple']
for x in colours:
    for y in fruits:
        print(x,y)

· Output
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PART B (IMPLEMENTATION)

[bookmark: _Toc101816541]Exercise 1:  

  In this exercise, we need to declare three variables that contain the person's name, height, and age. These variables contain different types of values: name - "string", measure if height - "floating" and age - "integer". The user must enter these values and display them on the screen. Variables should be typed accordingly for the required data. We need to add the if statement for the " measure of height" variable to check user input if this variable is too high.
· Input

· 
# Create variables and enter these values

name = input("Please enter your name:\n")
age = int(input("Please enter your age:\n"))
height = float(input("Please enter your height in metres:\n"))
· 
# Introduce the if statement and while loop to check user inputs

if height <= 3.1:
    print("Thanks, you entered:", name, "-", age, "years old", "-", height, "cm tall.")
while height > 3.1:
    print("Unless you are a giant, that seems a bit high!")
    height = float(input("Please enter your height in metres:\n"))
    print("Thanks, you entered:", name, "-", age, "years old", "-",height, "cm tall.")
    break
· Outputs
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[bookmark: _Toc101816542]Exercise 2: 

    In this exercise, we need to define the variables: radius of circle, side of square, width of rectangle and length of rectangle. These variables contain only one type of value - "string". We need to add the if statement for the variable "width of the rectangle" to check the user's input whether this variable is larger than the diameter of the circle or not. Then you need to calculate the area of the circle, the area of the square, the rectangle, and the area of the shaded blue.
· Input

· # Create variables and enter these values
radius = int(input("Please enter radius of circle:\n"))
sideSquare = int(input("Please enter side of square: \n"))
widthRectangle = int(input("Please enter width of rectangle:\n"))

# Introduce the if statement to check user inputs for width of rectangle
if widthRectangle >= (radius+radius):
    print("That seems a little big, please try again:")
    widthRectangle = int(input("Please enter width of rectangle:\n"))
lengthRectangle = int(input("Please enter length of rectangle:\n"))

# Calculate the areas of the square, circle, rectangle, and blue shaded area
pi = 3.142
areaCircle = float(pi*radius**2)
areaSquare = sideSquare**2
areaRectangle = widthRectangle*lengthRectangle
areaSquareAndRectangle = areaRectangle + areaSquare
shadedArea = areaCircle - areaSquareAndRectangle
print("The shaded area is ", shadedArea, "cm")



· Output
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[bookmark: _Toc101816543]Exercise 3:
   In this exercise, we need to define the variables: mileage for each day. These variables contain only one type of value - "float". We need to add the if statement for variables to check if the user's entries are less than zero. When the mileage has been entered, calculate the total mileage. Finally, calculate the total cost of petrol per week at GBP 1.35 / litre and 11.2 miles per litre.
· Input

· # Create variables and enter these values
# Introduce the if statement to check user inputs
mMonday = float(input("Enter miles for Monday :\n"))
if mMonday < 0:
    print("Please try again!")
    mMonday = float(input("Enter miles for Monday :\n"))
mTuesday = float(input("Enter miles for Tuesday :\n"))
if mTuesday < 0:
    print("Please try again!")
    mTuesday = float(input("Enter miles for Tuesday :\n"))
mWednesday = float(input("Enter miles for Wednesday :\n"))
if mWednesday < 0:
    print("Please try again!")
    mWednesday = float(input("Enter miles for Wednesday :\n"))
mThursday = float(input("Enter miles for Thursday :\n"))
if mThursday < 0:
    print("Please try again!")
    mThursday = float(input("Enter miles for Thursday :\n"))
mFriday = float(input("Enter miles for Friday :\n"))
if mFriday < 0:
    print("Please try again!")
    mFriday = float(input("Enter miles for Friday :\n"))
mSaturday = float(input("Enter miles for Saturday :\n"))
if mSaturday < 0:
    print("Please try again!")
    mSaturday = float(input("Enter miles for Saturday :\n"))
mSunday = float(input("Enter miles for Sunday :\n"))
if mSunday < 0:
    print("Please try again!")
    mSunday = float(input("Enter miles for Sunday :\n"))

# Create list
mylist = [mSunday, mSaturday, mMonday, mFriday, mWednesday, mTuesday, mThursday]

# Calculate total mileage and cost of petrol for the week
totalMileage = sum(mylist)
calculatePetrolConsumptionPerWeek = float(totalMileage/11.2)
costOfPetrol = round(calculatePetrolConsumptionPerWeek*1.35, 2)
print("The total mileage was: ", totalMileage)
print("Cost of petrol: ", costOfPetrol)

· Output
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[bookmark: _Toc101816544]Exercise 4:

  In this exercise, I created a matching game using the Tkinter GUI.  I defined the application for the game, frame, label, buttons, grid buttons and menu. 

· Input
       
from tkinter import *
import random
from tkinter import messagebox

root = Tk()
root.title('Matching Game')
# Designate height and width of our app
app_width = 650
app_height = 550

root.geometry(f'{app_width}x{app_height}+{50}+{50}')
# Define image
bg = PhotoImage(file="floral.png")

# Create a label
my_label = Label(root, image=bg)
my_label.place(x=0, y=0, relwidth=1, relheight=1)

# Add something to the top of image
my_text = Label(root, text="Matching Game!", font=("Helvetica", 30, "bold"), fg="teal")
my_text.pack(pady=10)

global winner
# Set winner counter to 0
winner = 0
# Create our matches
matches = ["Cat", "Cat", "Dog", "Dog", "Mouse", "Mouse", "Bird", "Bird", "Fox", "Fox",
           "Hen", "Hen", "Lion", "Lion", "Tiger", "Tiger", "Deer", "Deer", "Rabbit",
           "Rabbit", "Horse", "Horse", "Pig", "Pig"]
# Shuffle our matches
random.shuffle(matches)

turns = 1

my_frame = Frame(root)
my_frame.pack(pady=10)
count = 0
answer_list = []
answer_dict = {}


def reset():
    global matches, winner
    matches = ["Cat", "Cat", "Dog", "Dog", "Mouse", "Mouse", "Bird", "Bird", "Fox", "Fox",
               "Hen", "Hen", "Lion", "Lion", "Tiger", "Tiger", "Deer", "Deer", "Rabbit",
               "Rabbit", "Horse", "Horse", "Pig", "Pig"]

    random.shuffle(matches)
    # Reset Label
    my_label.config(text="")
    # Reset our titles
    button_list = [b0, b1, b2, b3, b4, b5, b6, b7, b8, b9, b10, b11, b12, b13,
                   b14, b15, b16, b17, b18, b19, b20, b21, b22, b23]


    # Loop for buttons and change colors
    for button in button_list:
        button.config(text="", bg="SystemButtonFace", state="normal")


# Create winner function


def win():
    my_label.config(text=f"Congratulations! You Win!!"
                         f"You did it in {turns} turns")
    button_list = [b0, b1, b2, b3, b4, b5, b6, b7, b8, b9, b10, b11, b12, b13,
                   b14, b15, b16, b17, b18, b19, b20, b21, b22, b23]

    # Loop for buttons and change colors
    for button in button_list:
        button.config(bg="orchid")


def button_click(b, number):
    global count, answer_list, answer_dict, winner, turns
    if b["text"] == '' and count < 2:
        b["text"] = matches[number]
        answer_list.append(number)
        answer_dict[b] = matches[number]
        count += 1

    if len(answer_list) == 2:
        if matches[answer_list[0]] == matches[answer_list[1]]:
            my_label.config(text=f"That's a match on {matches[answer_list[0]]}. "
                                 f"You've had {turns} turn(s) so far.")
            messagebox.showinfo("MATCH!", "Well done!")
            for key in answer_dict:
                key["state"] = "disabled"
            count = 0
            answer_list = []
            answer_dict = {}
            # Increment our winner counter
            winner += 1
            if winner == 12:
                win()
            turns += 1
        else:
            my_label.config(text=f"Position {answer_list[0]} was {matches[answer_list[0]]} "
                                 f"and position {answer_list[1]} was {matches[answer_list[1]]}. "
                                 f"You've had {turns} turn(s) so far.")
            count = 0
            answer_list = []
            messagebox.showinfo("Incorrect", "Not a match!")
            for key in answer_dict:
                key["text"] = ""
            answer_dict = {}

            turns += 1


# Define our buttons
b0 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
            command=lambda: button_click(b0, 0), relief="groove")
b1 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
            command=lambda: button_click(b1, 1), relief="groove")
b2 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
            command=lambda: button_click(b2, 2), relief="groove")
b3 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
            command=lambda: button_click(b3, 3), relief="groove")
b4 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
            command=lambda: button_click(b4, 4), relief="groove")
b5 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
            command=lambda: button_click(b5, 5), relief="groove")
b6 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
            command=lambda: button_click(b6, 6), relief="groove")
b7 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
            command=lambda: button_click(b7, 7), relief="groove")
b8 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
            command=lambda: button_click(b8, 8), relief="groove")
b9 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
            command=lambda: button_click(b9, 9), relief="groove")
b10 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b10, 10), relief="groove")
b11 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b11, 11), relief="groove")
b12 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b12, 12), relief="groove")
b13 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b13, 13), relief="groove")
b14 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b14, 14), relief="groove")
b15 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b15, 15), relief="groove")
b16 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b16, 16), relief="groove")
b17 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b17, 17), relief="groove")
b18 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b18, 18), relief="groove")
b19 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b19, 19), relief="groove")
b20 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b20, 20), relief="groove")
b21 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b21, 21), relief="groove")
b22 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b22, 22), relief="groove")
b23 = Button(my_frame, text='', font=("Helvetica", 15, "bold"), fg="teal", height=3, width=6,
             command=lambda: button_click(b23, 23), relief="groove")

# Grid our buttons
b0.grid(row=0, column=0)
b1.grid(row=0, column=1)
b2.grid(row=0, column=2)
b3.grid(row=0, column=3)
b4.grid(row=0, column=4)
b5.grid(row=0, column=5)

b6.grid(row=1, column=0)
b7.grid(row=1, column=1)
b8.grid(row=1, column=2)
b9.grid(row=1, column=3)
b10.grid(row=1, column=4)
b11.grid(row=1, column=5)

b12.grid(row=2, column=0)
b13.grid(row=2, column=1)
b14.grid(row=2, column=2)
b15.grid(row=2, column=3)
b16.grid(row=2, column=4)
b17.grid(row=2, column=5)

b18.grid(row=3, column=0)
b19.grid(row=3, column=1)
b20.grid(row=3, column=2)
b21.grid(row=3, column=3)
b22.grid(row=3, column=4)
b23.grid(row=3, column=5)

my_label = Label(root, text="")
my_label.pack(pady=20)

# Create a menu
my_menu = Menu(root)
root.config(menu=my_menu)

# Create an Options Dropdown menu
option_menu = Menu(my_menu, tearoff=False)
my_menu.add_cascade(label='Options', menu=option_menu)
option_menu.add_command(label="Reset Game", command=reset)
option_menu.add_separator()
option_menu.add_command(label="Exit Game", command=root.quit)



root.mainloop()










· Outputs
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Conclusion

  In this coursework, I have discussed Python variable, if/else statements, and while/for/nested loops. I also provided a visual example that demonstrated how to use the variable, if/else statements, and while/for/nested loops in a Python.
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