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The importance of variables

Variables are used to store data values in computer memory. 
Python is not statically typed, (is dynamically typed) which means that the error will occur if and only when the program will get to the error, while with statically typed languages, the error would have to be fixed before attempting to run the program for it to function.
Python is also a strongly typed programming language, which means that, although Python will automatically give a type to the variables without declaring said type, it will not change the type automatically when needed, but it will wait for the user to “cast” said change.
When it comes to variable naming, it is important to name variables in a way that they can be easily read, and the name would indicate their role in the code. Python allows users to use either camel case, to separate with underscores etc. Although it gives flexibility, it is important to chose the strategy that makes it easier to read and identify the variables and their role.
The most used types of variables in Python are strings, integers, floats and some variations of them.

If / elif / else

Most programs are not linear, so the output will differ based on user input.
We need if statements to indicate the program what direction to take if a specific requirement is met. In case we have multiple possible outcomes, elif can be used to indicate as many different outcomes as we need to specify. 
The else statement covers all other possible outcomes not covered by the if and the elifs that come before it.

The importance of loops

In programming, loops are needed to reduce workload, and mainly to be able to use the same code a high number of times. In some cases, the alternative to a loop would be writing the same code but with small differences a very large number of times, making it harder to debug and enlarging the memory used by the program in an unnecessary way.
Loops can also be used to make sure that the program does not end until it is told to do so or until certain criteria is met. Loops can be either for or while loops. 




Exercise about type of variables

Description
The first exercise asks us to write a program that allows the user to input different types of variables that would hold a car make, model, miles and number of doors.


Logical stages

1. Ask user to insert car make.
2. Ask user to insert car model.
3. Ask user to insert car miles.
4. Make sure the user inserts numbers (with or without floating point), if not go back to step 3.
5. Ask user to insert the number of doors.
6. Make sure that the user inserts a sensible number of doors by asking him or her to insert it again if the number seems unlikely.
7. Display the information.
8. Display the data types



Code

The code for this exercise starts with two def functions. Their role is to assure that the code does not break if the wrong type of data is inserted. They work by having a while loop that checks if a value error happens, in which case the user will be forced to reattempt until the expected type of data is inserted. In order be able to check the data type with these functions, we will need to assign them to other variables inside our program, in this case to car_miles and car_doors.
In this exercise we can also identify an if statement that would check to see it the number of doors is too low or too high. If that would be the case, it will ask the user to insert the number once more, giving the opportunity to confirm if the number is correct or to change in case the opposite scenario is true.
The end of the code is meant to print the data types, given the fact that the main purpose of the exercise is to prove what they are and how are used.

def user_float():
    while True:
        try:
            validate_float = float(input("How many miles does the car have (eg: 81708.35): \n"))
        except ValueError:
            print(
                "The miles have to be written in the form of a float number, "
                "letters and special characters are not permitted")
            continue
        else:
            return validate_float


def user_int():
    while True:
        try:
            validate_int = int(input("What is the number of doors of the car (eg: 2, 4 etc): \n"))
        except ValueError:
            print("This value has to be an integer number, floating point, "
                  "letters or special characters are not permitted")
            continue
        else:
            return validate_int


# Car make and car model will be strings, since they can contain both letters and numbers
car_make = input("Please insert the car manufacturer: \n")
car_model = input("Please type the car model: \n")

# Car miles will be a float since we can also have and track fractions of a mile
car_miles = user_float()
# The number of car doors will be an integer, since we cannot have a fraction of a door on a car
car_doors = user_int()
if car_doors > 4 or car_doors < 2:
    print(f"Are you sure your car has {car_doors} doors? It seems unlikely! \n"
          f"Please insert the number of doors once more to confirm.")
    car_doors = user_int()

print("Your car is a", car_make, car_model, "with", car_miles, "miles and", car_doors, "doors.")
print()
print("The data types are: \n"
      " For car make: ", type(car_make), "\n For car model: ", type(car_model), "\n For number of miles: ",
      type(car_miles), "\n For number of doors: ", type(car_doors))



Testing
Optimal
[image: ]

With letters or special characters instead of floats
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In case the user inserts something other than numbers, the program will explain in more detail what is expected from the user and ask once more to insert the expected type of value.

With too few or too many doors
[image: ]

Here we can see that if the user inserts a number of doors that is unlikely, the program will ask once more just for confirmation purposes.












Calculator for carrots

Logical steps

1. Ask user to insert the diagonal of the vegetable bed in centimetres.
2. Make sure the user inserts integers.
3. Tell the user that the diagonal must be of at least 8cm in order to grow any carrots. If the diagonal is smaller than 8cm there is no need to continue with the program since no carrots could be grown.
4. Repeat step 1, 2 and 3 but for vertical.
5. Find out what is the maximum number of carrots that would fit on the diagonal.
6. Find out what is the maximum number of carrots that would fit on the vertical.
7. Multiply the results on steps 4 and 5 to get the total number of carrots that could be grown.
8. Return that value to the user of the calculator.

Code

Same as in the first exercise, the first lines of code are there to make sure that the user inputs the type of variables that are required. This is a feature that the next exercises will have as well, the only difference will be what is displayed to the user (the text in the print and input functions).
After the function, the user is asked to insert the size of the vegetable bed, both horizontally and vertically. If the size is smaller than 8cm for any of them, the user will not be allowed to continue, since the result would be 0 carrots no matter how large the other would be. After that, the total cm of each the horizontal and vertical will be divided by 8 in order to determine how many carrots would fit on each side, so after that they can be multiplied in order to get the total number of carrots on the whole vegetable bed.

# assure the usage of integers
def user_int():
    while True:
        try:
            validate_int = int(input())
        except ValueError:
            print("This value has to be an integer number, floating point, "
                  "letters or special characters are not permitted.")
            continue
        else:
            return validate_int


# User inputs
print("Please insert what is the diagonal of your vegetable bed in cm: ")
horizontal = user_int()
while horizontal < 8:
    horizontal = int(input(
        "If your diagonal is smaller than 8cm you are not going to be able to grow any "
        "carrots, please insert a number equal to or higher than 8: "))

print("Please insert what is the vertical of your vegetable bed in cm: ")
vertical = user_int()
while vertical < 8:
    vertical = int(input("If your vertical is smaller than 8cm you are not going to be able to grow any carrots, "
                         "please insert a number equal to or higher than 8: "))

# Calculating how many carrots would fit on the diagonal and vertical
carrotsHorizontal = horizontal / 8

carrotsVertical = vertical / 8

# multiplying the full carrots that would fit on the diagonal and vertical to have a total number of carrots
carrotsTotal = int(carrotsHorizontal) * int(carrotsVertical)

print("The number of carrots you can grow is", int(carrotsTotal))
print("Thanks for using the carrot calculator.")



Testing
Optimal
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With values other than integers
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With sides under 8cm
[image: ]

Price calculator

Logical steps

1. Create a list where the user can store the names of products. 
2. Create a list where the user can store the prices of the products.
3. Create a loop that would allow the user to insert and append the product name to the products list and the price to the price list. The positions of the products should be the same as the position of the prices in their respective lists.
4. Calculate the total price.
5. Calculate the price after discount.
6. Create a loop that would display the product name and their respective price.
7. Print the total price of the products and display it to the user.
8. Display the price discounted with two numbers after the decimal point.
9. Print the amount of money that the user saved thanks to the discount.

Code

The following lines are three lists, one that will contain the names of the products, one with the prices and a third one with ordinals. The last one (ordinals) will be used to let the user know which product they will introduce.
After the lists there is a for loop that takes the information from the user (names and prices) and adds it to their respective lists. The second and last loop is there only to print the products and their prices before the total.
The last lines are there to calculate the total, the discount and how much the customer saved, as well as to print all of these results so the customer/user can see them.

def input_price():
    while True:
        try:
            validate_price = float(input("Please insert the price of " + list_of_names[loop] + ": "))
        except ValueError:
            print("The price cannot contain any letters, only numbers with or without a decimal point.")
            continue
        else:
            return validate_price


list_of_names = []
list_of_prices = []
ordinals = ["first", "second", "third", "forth", "last"]

for loop in range(5):
    names = input("Please insert the name of the " + ordinals[loop] + " product: ")
    list_of_names.append(names)
    prices = input_price()

    list_of_prices.append(prices)

for loop in range(5):
    print(list_of_names[loop], list_of_prices[loop], sep=": ")

total = sum(list_of_prices)
print("The total price is:   £", total)
discount = total * 0.75
discount = round(discount, 2)
print("The price after discount is:   £", discount)
saved = total - discount
saved = round(saved, 2)
print("Congrats! You saved:   £", saved)














Testing

Optimal
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With characters different than numbers for price
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Treasure hunt

Logical Steps

1. Generate a random number from 1 to 16.
2. Give the user a way to insert a number to try to guess what the number previously generated is.
3. Create a way to validate that the user inputs a number not to break the program.
4. Limit the user to insert numbers from 1 to 16.
5. Generate a map for the user to know what numbers were already tried and what would still be available.
6. Let the player know if the number they introduced is correct or not.
7. Let the player know when they run out of turns and end that game.
8. Ask the user if he or she desires to play the game again and if yes, run the game again, if no, stop it.


Code

For this exercise, two functions were created, one to validate the data type and the second one contains the whole game / treasure hunt. This will help to give the opportunity to the user to play as many times as she would like to, by adding the function to a while loop that would run the treasure hunt again as many times as the user answers with “yes”.
Before the functions however, the random library was imported in order to be able to generate a random number that a user will try to guess in the treasure map. The lucky number that will be generated will be between one and sixteen.
In order to limit the number of attempts, as well as to count how many turns the user took to guess the number, a while loop was created. Inside the same while loop is where the users will be able to introduce their guess, and it will be validated by the first function. In this same while loop, there is nested another while loop that has the role of making sure that the users only introduce numbers between 1 and 16, by explaining in more detail what they have to do and asking them to insert the numbers again until the numbers they introduce are valid (between 1 and 16).
After the first valid number chosen by the user, the treasure map will appear marking the place that was checked by replacing the “0” in that location with an “X” and continuing to replace in every space that the user “checks” until no more turns are available.
If the user guesses the number, he will be cheered and informed about how many turns it took. This is done with an if statement. 
The map was created by printing every element of the list created in the beginning of the def function.
Either if the player wins or loses, at the end will be asked to play again and given the opportunity to say yes or no.

import random

def user_int():
    while True:
        try:
            validate_number = int(
                input("The treasure could be anywhere between the positions 1 and 16. Where do you think it is?: "))
        except ValueError:
            print(
                "Do you see any names on the locations? "
                "There are only numbers between 1 and 16. Please choose one of them.")
            continue
        else:
            return validate_number


def treasure_hunt():
    treasure_map = ["0 ", "0 ", "0 ", "0 ", "0 ", "0 ", "0 ", "0 ", "0 ", "0 ", "0 ", "0 ", "0 ", "0 ", "0 ", "0 "]

    lucky_number = random.randint(1, 16)
    turn_number = 0
    print("Happy to see you playing. Remember you only have 5 opportunities to find the treasure.")
    while turn_number >= 0 and turn_number < 5:
        turn_number += 1
        user_number = user_int()
        # make sure number is between 1 and 16 ↓
        while user_number > 16 or user_number < 1:
            print(
                "There are only 16 locations where the treasure could be located, "
                "please select one of them (from 1 to 16)")
            user_number = user_int()
        treasure_map[user_number - 1] = "X "
        print(f"This is your turn number {turn_number}. Good luck!")
        # f strings used to put number inside of the string without having to change the number to a string
        print(f"Your number is {user_number}")

        if lucky_number == user_number:
            print(f"Win! Well done. You took {turn_number} turn(s)")
            break
        else:
            print("Miss! Better luck next time.")

        # the square representing the treasure map
        print(treasure_map[0] + treasure_map[1] + treasure_map[2] + treasure_map[3], treasure_map[4] + treasure_map[5] +
              treasure_map[6] + treasure_map[7],
              treasure_map[8] + treasure_map[9] + treasure_map[10] + treasure_map[11],
              treasure_map[12] + treasure_map[13] + treasure_map[14] + treasure_map[15], sep="\n")

    if turn_number == 5 and lucky_number != user_number:
        print("You run out of turns")

print("Hello! Come and join our amazing treasure hunt!")

play = input("Would you like to play? (type Yes or No): ")
play = play.lower()
while play != "yes" and play != "no":
    print("Remember, you can only answer with yes or no to this question.")
    play = input("Would you like to play? (type Yes or No): ")
while play == "yes":
    treasure_hunt()
    play = input("Do you want to play again? (type Yes or No): ")
if play != "yes":
    print("Thank you for passing by!")


Testing

Optimal
Assuming the user writes Yes and puts numbers between 1 and 16, as the instructions mention.
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I took the other attempts out to save space.
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User enters wrong input when asked if he/she wants to play.
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It is good to also mention that it will not matter if the user uses capitalized letters, lower letters or a mix of them, as long as they insert yes or no, since the text is transformed to lower in any case.

User enters number out of range.
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How it looks when the player wins
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Please insert the car manufacturer

Renault

Please type the car model:

Twizi

How many miles does the car have (eg: 81708.35):
15550.36

What is the number of doors of the car (eg: 2, 4 etc):
]

Are you sure your car has @ doors? It seems unlikely!
Please insert the number of doors once more to confirm.
What is the number of doors of the car (eg: 2, 4 etc):
]

Your car is a Renault Twizi with 15550.36 miles and © doors.

The data types are:

For car make: <class 'str'>

For car model: «<class 'str'>

For number of miles: <class 'float'>
For number of doors: <class 'int'>
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Please insert what is the diagonal of your vegetable bed in cm:
27

Please insert what is the vertical of your vegetable bed in cm:
30

The number of carrots you can grow is 9

Thanks for using the carrot calculator.
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Please insert what is the diagonal of your vegetable bed in cm:
Twenty

This value has to be an integer number, floating point, letters
20

Please insert what is the vertical of your vegetable bed in cm:
36.4

This value has to be an integer number, floating point, letters
36

The number of carrots you can grow is 8

Thanks for using the carrot calculator

or special characters are not permitted.

or special characters are not permitted.
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Please insert what is the diagonal of your vegetable bed in cm:

7

If your diagonal is smaller than 8cm you are not going to be able to grow any carrots, please insert a number equal to or higher than 8:
Please insert what is the vertical of your vegetable bed in cm:

6

If your vertical is smaller than 8cm you are not going to be able to grow any carrots, please insert a number equal to or higher than 8:
The number of carrots you can grow is 7

Thanks for using the carrot calculator.

60
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name of the first product: Pizza
price of Pizza: 3.45

name of the second product: Chips
price of Chips: 1.20

name of the third product: Tea
price of Tea: 1.35

name of the forth product: Coffee
price of Coffee: 1.82

name of the last product: Banana
price of Banana: 0.17

The total price is: £ 7.99
The price after discount is: £ 6.79
Congrats! You saved: £ 1.2




image8.png
Please insert the name of the first product: Pizza

Please insert the price of Pizza: three forty-five

The price cannot contain any letters, only numbers with or without a decimal point.
Please insert the price of Pizza: 3.45

Please insert the name of the second product: Chips

Please insert the price of Chips: 1,20

The price cannot contain any letters, only numbers with or without a decimal point.
Please insert the price of Chips: 1.20
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Hello! Come and join our amazing treasure hunt!
Would you like to play? (type Yes or No): Yes

Happy to see you playing. Remember you
The treasure could be anywhere between
This is your turn number 1. Good luck!
Your number is 3

Miss! Better luck next time.

00 X0

0000

0000

0000

The treasure could be anywhere between
This is your turn number 2. Good luck!
Your number is 5

Miss! Better luck next time.

00 X0

X000

0000

6000

only have 5 opportunities to find the treasure.
the positions 1 and 16. Where do you think it is?: 3

the positions 1 and 16. Where do you think it is?: 5
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Your number is 5

Miss! Better luck next time.

X XXX

X000

0000

0000

You run out of turns

Do you want to play again? (type Yes or No): yes

Happy to see you playing. Remember you only have 5 opportunities to find the treasure.
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Hello! Come and join our amazing treasure hunt!

Would you like to play? (type Yes or No): yeah

Remember, you can only answer with yes or no to this question.
Would you like to play? (type Yes or No): |
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Happy to see you playing. Remember you only have 5 opportunities to find the treasure.

The treasure could be anywhere between the positions
There are only 16 locations where the treasure could
The treasure could be anywhere between the positions
There are only 16 locations where the treasure could

1 and 16. Where do
be located, please
1 and 16. Where do
be located, please

you think it is?: 17
select one of them (from 1 to 16)
you think it is?: 18
select one of them (from 1 to 16)
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The treasure could be anywhere between the positions 1 and 16. Where do you think it is?: 12
This is your turn number 4. Good luck!

Your number is 12

Miss! Better luck next time.

000X

000X

000X

00 X0

The treasure could be anywhere between the positions 1 and 16. Where do you think it is?: 5
This is your turn number 5. Good luck!

Your number is 5

Win! Well done. You took 5 turn(s)

Do you want to play again? (type Yes or No): |
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Please insert the car manufacturer

Ford

Please type the car model:

Mondeo

How many miles does the car have (eg: 81708.35):

72808.75

What is the number of doors of the car (eg: 2, 4 etc):

4

Your car is a Ford Mondeo with 72808.75 miles and 4 doors.

The data types are:

For car make: <class 'str'>

For car model: «<class 'str'>

For number of miles: <class 'float'>
For number of doors: <class 'int'>
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Please insert the car manufacturer

Skoda

Please type the car model:

Fabia

How many miles does the car have (eg: 81708.35):
Too many

The miles have to be written in the form of a float number, letters and special characters are not permitted
How many miles does the car have (eg: 81708.35):

199999.97
What is the number of doors of the car (eg: 2, 4 etc):
4

Your car is a Skoda Fabia with 199999.97 miles and 4 doors.

The data types are:

For car make: <class 'str'>

For car model: «<class 'str'>

For number of miles: <class 'float'>
For number of doors: <class 'int'>




