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Introduction Page 

Within this assignment I will be completing two tasks, the first of these demonstrating understanding and the second implementation. I will be explaining variables, if/else statements and loops and why each of these are required in python and how they are used. I will be creating and showing examples of these and breaking them down. The second task implementation will involve me identifying the problems and creating a solution for these problems. Whilst doing this I will show analysis of the solutions I create to show the thought through the solution. I will also be creating and explaining validation within my code to reduce errors for being created by the user.  

Part A - Variables 
A variable is used within python to have something “attached to a particular object” [1], these are commonly strings, integers or floats and they can be used to define something that the program can then use that variable to call the object that has been defined. This can be done simply by choosing a word for the variable name then using an ‘=’ sign and typing what you want the variable to. You can also assign a user’s input to a variable too.
How you can use a variable – 
#  The variables defined
myName = "Ash"
myAge = 19
myHeight = 1.79

# This is to show the output of the variables
print("Hello, my name is", myName, "and I am", myAge, "years old.")
print("I am", myHeight, "m tall.")

The code above showcases how you can define variables that are strings, integers, and floats. The string myName requires me to use speech marks “” as I am entering text, myAge and myHeight are recognised and don’t require any “” in most cases. If you were using numbers in a word like a password or username then you would have to put them in a “” with the text. The expected outcome of this code is below. 
[image: ]
How you can assign a variable to take a user’s input
#  A few questions to ask the user
print("What is your name?")
userName = input()

print("How old are you?")
userAge = int(input())

print("How tall are you? (in meters)")
userHeight = float(input())

#  Code to print the answers to the questions
print("So your name is", userName)
print("You are", userAge, "years old.")
print("And you are", userHeight, "m tall.")

[image: ]As you can see within the code above userName, userAge, and userHeight have all been defined to collect input using input() however we can tell the program what we are expecting in return by typing “int()” or “float()” [2] constructors and then input() inside the variables type(). Doing this can prevent wrong answers to be accepted. The expected outcome is to the right. 

 
[image: ]
This is what an unexpected entry would result in, as we have defined that we want userAge to be an int() it will only except an integer as the value and will show this error to make the user aware. 



Part A - If / else Statements
If / else statements can be used to “execute a code only if a certain condition is satisfied” [3], this means that we can create a statement so that if something deemed as true it will execute code and if not then it can execute other code. 
How you can use an If / else Statement
# Asking a question to get an answer
print("Do you like cake? (y/n)")
userAnswer = input()

# Now we check the answer they have given
if userAnswer == "Y" or userAnswer == "y" or userAnswer == "Yes" or userAnswer == "yes":
    print("Yay, me too!")
else:
    print("Oh that is a shame, you are missing out!")

The code above has first printed to the user a question to answer, and we are expecting an input that we can use. If the input the user puts in is “Y”, “y”, “Yes”, or “yes” then the code following the colon : will execute. If none of these are entered, then the else: code will be executed as the criteria is not met to execute the other code. These are the two expected possible outcomes. 
[image: ][image: ]


How you can use multiple conditions
# Asking a question to get an answer
print("Pick a number 1, 2 or 3:")
userAnswer = int(input())

# Now to give an answer depending on what is entered
if userAnswer == 1:
    print("First the worst")
elif userAnswer == 2:
    print("Second the best")
elif userAnswer == 3:
    print("Third the one with the hairy chest")
else:
    print("Sorry this was not an option")

The code above asks the user a question of them to pick a number 1, 2 or 3. Then there is an if statements that firstly checks in the userAnswer is 1. If it is then it will display “First the worst”. Then, the code has an elif statement and this is looking for if it is not 1 then else if userAnswer is 2 print “Second the best”. This statement can be used several times before having a final else statement on the bottom so that if none of the criteria have been met then the outcome will present “Sorry this was not an option”. The expected outcomes of this are below. 
[image: ][image: ][image: ]
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This is what is presented to the user when the code of outcomes of 1, 2, and 3 are not executed. 


Part A - Loops (for / while)
Loops can be used within a python code to make sure that a piece of code is executed several times, then when the condition of the loop has finished it will stop executing the code. For and While are two different types of loops that you can do to achieve different outcomes. A For Loop can be used to “iterate over elements of a sequence” [4]. A While Loop however, “is used to repeat a block of code” and “it executes the code block multiple times until a certain condition is met” [5]. 
For Loops and how they can be used 
# We need to create the loop first
for counter in range(1, 6, 1):
    # Now we need code that will be executed
    print("The loop code has been executed", counter, "times.")

This code can be used to understand how a for loop works. For at the start of the loop is used to format the loop. Counter is then used as a variable and this variable keeps track of the number of times the loop has been executed. This can be any word, but it is good to be something you can remember. After the variable you write in range() to give the starting number, the ending number, and the increment. This is an important part of the loop as the starting number will be the first in the counter and then the loop will end when the number in the counter gets to the ending number. The code will not execute for this ending number so if you require 5 loops you need to put the range as 6 if you are starting with 1. The increment can be any number of times and this is just how many the starting number will go up or down at one time. So, every time the loop is executed the counter is raised by 1 and if this number were 5 or -5 it would go to 6 or -4 depending on the one you use. This again stops if the higher or lower number range is met. The expected outcome for this loop is below. 
[image: ]
While Loops and how they can be used 
# For this we will make a guessing game
# We will set 3 as the number to be guessed
numberToGet = 3

# Now we ask the user to guess
print("Guess a number out of 1, 2, 3, 4, 5:")
usersGuess = int(input())

# Now we create the while loop
while usersGuess > 3 or usersGuess < 3:
    print("That was not the number try again:")
    usersGuess = int(input())

# After the loop finishes it means they guessed it
# So we can add some celebratory text
print("Congrats you got it!")



The code above starts with defining the variable numberToGet as 3, this will be the aim for the user to guess. Then we have a print to as the user to enter a number out of 1, 2, 3, 4 or 5. Once they type in a guess, we can start the loop. The while loop looks for the usersGuess and checks against the criteria. In this case if the number they enter is lower or greater than 3 the code executed will say they have got it wrong and that they need to guess again. If they guess incorrectly it will appear again. Only if the number 3 is entered the loop will be fulfilled and the celebratory text will be produced to the user. The expected outcomes of this while loop is below. 
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Part B – Exercise One
Logical Stages
1. Ask the user for input of the car make, then store the input as a variable.
2. Ask the user to input the car model, then store the input as a variable.
3. Ask the user for input of the car’s mileage, then store the input as a variable.
4. Check that the milage is not below zero as this is not possible for a car. 
5. Loop over the question until an acceptable amount has been entered. 
6. Ask the user for input of the number of doors, then store the input as a variable.
7. Check that the door number is a sensible amount, no less than 2 and no more than 7.
8. Then print the details of the car to display them to the user. 

Code – (Code may extend to the next page)
# We need to ask some questions to gain input from the user

# Firstly we need the Car's Make
print("Please enter the Car Make: ", end="")
# We will store it as carMake
carMake = input()

# Secondly we need the Car Model
print("Please enter the Car Model: ", end="")
# We will store it as carModel
carModel = input()

# Now we need to ask for the Car's Mileage
print("Please enter the Cars Mileage: ", end="")
# We will store it as carMileage and integer
carMileage = int(input())

# We need to check the mileage is 0 or above. If it is not then
# we will loop over the question until it is correct
while carMileage < 0:
    print("Sorry the car cannot have less that 0 miles on the clock." 
          "Please try again.")
    # Now we need to ask for the Car's Mileage again
    print("Please enter the Cars Mileage (in Miles): ", end="")
    # We will store it as carMileage
    carMileage = int(input())

# Now we need the amount of doors
print("Please enter the amount of doors on the Car: ", end="")
# We will store it as carDoors
carDoors = int(input())

# Now we need to check to see if the amount of doors is sensible
while carDoors < 2 or carDoors > 7:
    print("Sorry you can not put an amount smaller than 2 or larger than 7."
          "Please try again.")
    # Now we need the amount of doors
    print("Please enter the amount of doors on the Car: ", end="")
    # We will store it as carDoors
    carDoors = int(input())

# Now we need to display the data entered to the user in
# a sensible and ordered way
print("\nCar Make: ", carMake)
print("Car Model: ", carModel)
print("Cars Mileage (in Miles): ", carMileage)
print("Number of Doors: ", carDoors)

Testing
Normal Values and Outputs
[image: ]
Invalid Inputs and Outputs
[image: ]


Part B – Exercise Two
Logical Stages
1. Variables are required for the length and width of the carrot. 
2. Ask the user for input on the dimensions of the vegetable bed, we will ask length and width.
3. Loop over these questions if the values are not at least 8 cm each until values big enough are given.
4. Calculate the length of the patch divided by the length of space required for a carrot. Then change this into an integer so that the carrots are whole carrot and not parts or half carrots.
5. Calculate the width of the patch divided by the width of space required for a carrot. Same as the last we will change this float into and integer, so the carrots are whole carrots. 
6. Calculate the total number by multiplying the length and width that we have room for carrots. 
7. Display the information to the user.
Code – (Code may extend to the next page)
# Firstly, we need a variables for the single carrot
singleCarrotLength = 8  # cm
singleCarrotWidth = 8  # cm

# We need to now ask for input of the length
print("Enter the Length of the vegetable patch (cm): ", end="")
lengthOfPatch = int(input())

# Then ask for input of the width
print("Enter the Width of the vegetable patch (cm): ", end="")
widthOfPatch = int(input())

while lengthOfPatch < singleCarrotLength or widthOfPatch < singleCarrotWidth:
    print("\nThis patch is not big enough."
          "Please try again.")
    # We need to now ask for input of the length
    print("Enter the Length of the vegetable patch (cm): ", end="")
    lengthOfPatch = int(input())

    # Then ask for input of the width
    print("Enter the Width of the vegetable patch (cm): ", end="")
    widthOfPatch = int(input())

# Calculate how many carrots are able to
# be grown on the length
carrotsOnLength = lengthOfPatch / singleCarrotLength

# Change the float to an integer so the carrots are
# only counted as whole carrots
carrotsOnLengthTotal = int(carrotsOnLength)

# Calculate how many carrots are able to be grown on the width
carrotsOnWidth = widthOfPatch / singleCarrotWidth

# Change the float to an integer so the carrots are
# only counted as whole carrots
carrotsOnWidthTotal = int(carrotsOnWidth)

# Calculate the total amount of carrots using the total
# numbers that can be grown on each length
totalCarrots = carrotsOnWidthTotal * carrotsOnWidthTotal

# Printing the information to the user
print("\nThe length of the patch is: ", lengthOfPatch, end="cm.")
print("\nThe width of the patch is: ", widthOfPatch, end="cm.")
print("\nSo, the number of carrots you can grow is", totalCarrots, end=".")

Testing
Normal Values and Outputs
[image: ]
Invalid Inputs and Outputs
[image: ]


Part B – Exercise Three
Logical Stages
1. We need to create a list for the products and the prices to go into. And define the staff discount as we will need that later. 
2. Then we need to ask the user to enter the 5 products, we can create a loop here so that the user is asked a question an then the answer they give is added to the list and when the counter of the loop reaches five, we know we have looped over the code enough times. 
3. We need to check to see if the user enters a correct price as a product cannot be -£0.00 so this needs to be checked.
3. After that, we need to display all the products and prices.
4. Then we need to calculate the total price and display it and the total price with the staff discount. 

Code – (Code may extend to the next page)
#  We need to create the lists for the
#  products and prices to be added to
products = []
productPrices = []

#  Now we need to give the staff discount (%)
#  100% is the price so 85% is the price - 15%
staffDiscount = 85

#  Now we need to ask the user for inputs
#  We will use a loop
for counter in range(0, 5, 1):
    #  We will firstly ask for the product
    print("\nPlease enter a product:", end="")
    product = input()

    #  Using append() will add the product to the product list
    products.append(product)
    print(products)

    #  Now we will ask the user to enter the price
    print("\nPlease enter the price:", end="")
    productPrice = float(input())
    # having the input as a float will make sure that we are
    # using currency formats with pounds and pence.

    # We need to make sure that the price entered is a price
    while productPrice < 0:
        print("Sorry this price is negative. "
              "Please enter the price again.")
        # Now we ask for the price again
        print("\nPlease enter the price:", end="")
        productPrice = float(input())

    # Using append() will add the price to the price list
    productPrices.append(productPrice)
    print(productPrices)

# Now that we have all of the inputs we require
# we can output them and display them to the user
print("\n Products and Prices Entered")
# We print the first product that is products and this is
# 0 in the list and the price correlating to this
# being productPrices 0, we need this from 1-5 for each product
print(products[0], "¦ £", productPrices[0])
print(products[1], "¦ £", productPrices[1])
print(products[2], "¦ £", productPrices[2])
print(products[3], "¦ £", productPrices[3])
print(products[4], "¦ £", productPrices[4])

#  Now we need the total price so we have to add the productPrices
total = round(productPrices[0] + productPrices[1] + productPrices[2] +
              productPrices[3] + productPrices[4], 2)
print("\nThe total Price is: £", total)

#  Now we need to calculate the staff discount price
staffPrice = round((total/100) * staffDiscount, 2)
print("The total Price is: £", staffPrice)

Testing
Normal Values and Outputs 				Invalid Inputs and Outputs
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Part B – Exercise Four
Logical Stages
1. 	Welcome the user to the program. It is a treasure hunt, so it is only fitting. 
2. 	Define a variable for attempts that the user is taking as we will require this at the end. 
3. 	Then ask for input off the user for a number between 0 and 15. Store this as a variable as we 	will need to use this number.
4. 	We will need to check this number is between 0 and 15 and not higher or below and if it is	then we will need to get input of another number from the user until they give a number	that is. Using a loop here will be sensible. Also, each time they do not give a correct number 	this will add to the attempts of the user. 
5. 	Furthermore, will need four lists to contain the standard values “0” for each of the numbers 	from 0 – 15.  
6. 	After that we will need to import random to be able to create a random number that the 	user must guess. 
7. 	Then we will need to create some functions so that when the number is given to us and it is 	already deemed acceptable the number will corelate to a list of 0’s. Once the 0 has been 	deleted a X will be put in the place within the list of where the number would have been. 
8. 	Once we have made these functions, we are able to use them within a while loop so that	 while the users guess is not the winning guess the 0 is changed to an X and is shown to the 	user. We will then need to ask the question for another number again until the Winning 	number is given.
9. 	Finally, now that the user would have guessed the number, we can give a celebratory 	message to the user and show how many times it took for them to get the treasure. 


 




Code – (Code may extend to the next page)
# Importing random allows the random command to be used
import random

# These are the lists of '0' to present the users guesses
List1 = ["0", "0", "0", "0"]
List2 = ["0", "0", "0", "0"]
List3 = ["0", "0", "0", "0"]
List4 = ["0", "0", "0", "0"]

# We need to get a random number between 0 and 15
# so that the user is able to make a guess
WinningNumber = random.randint(0, 15)

# Function to select the list items and change the value
# according to the users guess


def list1changer():
    # We need an if statement so that when the userGuess
    # is either 0, 1, 2, 3 it will insert "X" instead of it being "0"
    # .pop() gets rid of the "0" in the position and .insert() places
    # the "X" in the position of the value given by the user
    if userGuess == 0:
        List1.pop(0)
        List1.insert(0, "X")
    elif userGuess == 1:
        List1.pop(1)
        List1.insert(1, "X")
    elif userGuess == 2:
        List1.pop(2)
        List1.insert(2, "X")
    elif userGuess == 3:
        List1.pop(3)
        List1.insert(3, "X")
    else:
        print("There was an error")


def list2changer():
    # We need an if statement so that when the userGuess
    # is either 4, 5, 6, 7 it will insert "X" instead of it being "0"
    # .pop() gets rid of the "0" in the position and .insert() places
    # the "X" in the position of the value given by the user
    if userGuess == 4:
        List2.pop(0)
        List2.insert(0, "X")
    elif userGuess == 5:
        List2.pop(1)
        List2.insert(1, "X")
    elif userGuess == 6:
        List2.pop(2)
        List2.insert(2, "X")
    elif userGuess == 7:
        List2.pop(3)
        List2.insert(3, "X")
    else:
        print("There was an error")


def list3changer():
    # We need an if statement so that when the userGuess
    # is either 8, 9, 10, 11 it will insert "X" instead of it being "0"
    # .pop() gets rid of the "0" in the position and .insert() places
    # the "X" in the position of the value given by the user
    if userGuess == 8:
        List3.pop(0)
        List3.insert(0, "X")
    elif userGuess == 9:
        List3.pop(1)
        List3.insert(1, "X")
    elif userGuess == 10:
        List3.pop(2)
        List3.insert(2, "X")
    elif userGuess == 11:
        List3.pop(3)
        List3.insert(3, "X")
    else:
        print("There was an error")


def list4changer():
    # We need an if statement so that when the userGuess
    # is either 12, 13, 14, 15 it will insert "X" instead of it being "0"
    # .pop() gets rid of the "0" in the position and .insert() places
    # the "X" in the position of the value given by the user
    if userGuess == 12:
        List4.pop(0)
        List4.insert(0, "X")
    elif userGuess == 13:
        List4.pop(1)
        List4.insert(1, "X")
    elif userGuess == 14:
        List4.pop(2)
        List4.insert(2, "X")
    elif userGuess == 15:
        List4.pop(3)
        List4.insert(3, "X")
    else:
        print("There was an error")


def list_decider():
    # We need a function to decide what list needs to be changed
    # This is decided upon the number the user gives us between 0 and 15.
    # We then call the list()changer() depending on the number that needs to be change
    # in the lists of "0"
    if userGuess == 0 or userGuess == 1 or userGuess == 2 or userGuess == 3:
        list1changer()
    elif userGuess == 4 or userGuess == 5 or userGuess == 6 or userGuess == 7:
        list2changer()
    elif userGuess == 8 or userGuess == 9 or userGuess == 10 or userGuess == 11:
        list3changer()
    elif userGuess == 12 or userGuess == 13 or userGuess == 14 or userGuess == 15:
        list4changer()


# ------------------------------------------

# Welcoming the user to the game
print("Welcome to Treasure Hunt")

# We need a variable to store attempts that the user takes
userAttempts = 1

# Asking the user for a number between 0-15
print("\nPlease enter a number (0-15):", end="")
userGuess = int(input())

# We need a while loop so that then the guesses are not between 0
# and 15 they have to try another number, doing this also adds to 
# the users attempts at hunting for the treasure
while userGuess > 15 or userGuess < 0:
    print("Sorry this is not a valid guess.")
    # Asking the user for a number between 0-15
    print("\nPlease enter a number (0-15):", end="")
    userGuess = int(input())
    # This adds to the users attempts
    userAttempts = userAttempts + 1

# We need a while loop to loop over the question and presenting the 
# new updated board to the user when they get an incorrect guess
while userGuess != WinningNumber:
    # This goes to the function list_decider() to act on the number entered 
    # by the user 
    list_decider()
    # These prints show the lists and the attempts 
    # that the user has made already
    print(List1)
    print(List2)
    print(List3)
    print(List4)
    # This then explains that they were wrong and need to attempt again
    print("\nSorry that was not where the treasure is.")
    # The userAttempts is then increased by 1
    userAttempts = userAttempts + 1
    # and then finally the user is asked to enter another number
    print("\nPlease enter a number (0-15):", end="")
    userGuess = int(input())

# This is the congratulatory ending prints to show the user they have done it
# and how many attempts it took them
print("\nYou did it, you found the treasure!")
print("Attempts:", userAttempts)



Testing
Normal Values and Outputs
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Invalid Inputs and Outputs
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Sorry that was not where the treasure is.

Please enter a number (0-15):1
X', 'xe, e, el
r'e', 'or, '0', '0']
r'e', 'or, '0', '0']
r'e', 'or, '0', '0']

Sorry that was not where the treasure is.

Please enter a number (0-15):2
X', X, X, el
r'e', 'or, '0', '0']
r'e', 'or, '0', '0']
r'e', 'or, '0', '0']

Sorry that was not where the treasure is.
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Please enter a number (0-15):3
[X', X, X, X
r'e', 'or, '0', '0']
r'e', 'or, ‘o', '0']
r'e', 'or, '0', '0']

Sorry that was not where the treasure is.
Please enter a number (0-15):4

X', X', X, ']

['x', ‘o', 'e', 'e']

['e', ‘o', 'e', 'e']

['e', ‘o', 'e', 'e']

Sorry that was not where the treasure is.

Please enter a number (0-15):5

You did it, you found the treasure!
Attempts: 6
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Welcome to Treasure Hunt

Please enter a number (0-15):18
Sorry this is not a valid guess.

Please enter a number (0-15):-12
Sorry this is not a valid guess.

Please enter a number (0-15):1

You did it, you found the treasure
Attempts: 3
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Hello, my name is Ash and I am 19 years old.
Iam1.79 m tall.
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What is your name?

Ash

How old are you?

19

How tall are you? (in meters)
1.79

So your name is Ash

You are 19 years old.

And you are 1.79 m tall.
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What is your name?
Ash
How old are you?
nineteen
Traceback (most recent call last):
File "C:\Users\ashle\Exerciseslb Variables\PractiseAreaDontSave.py", line 6, in <module>
userAge = int(input())
ValueError: invalid literal for int() with base 10: 'nineteen’
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Do you like cake? (y/n)
n
Oh that is a shame, you are missing out!
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Do you like cake? (y/n)
y
Yay, me too!




