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Part A
A1
Like many other programming languages, a Python variable is a memory location that can be used to store data and values within a program. The data types can range from numeric values to strings of characters. Variables hold an important role in writing programs, enabling programmers to be more flexible with their code whilst also allowing for an intuitive and smooth experience for users executing these programs. “Rather than entering data directly into a program, a programmer can use variables to represent the data…this makes it possible for the same program to process different sets of data.” [1], this quote from Vangie Beal supports how variables are important and enable programmers to avoid the tedious approach of writing hardcoded programs. 
Although the concept of a variable for the majority is the same, the way in which they are handled by the programming language can vary. In the case of the Python language, it is what is referred to as strongly typed. What this means is that every piece of data, such as a variable, within a program has a predefined ‘type’ (e.g. integer, float, string, etc.). These data types restrict the adding/mixing of data with different types, “forbidding operations that are not well-defined (for example, adding a number to a sting) rather than silently attempting to make sense of them.” [2]. In the case of when this mixture of different types is attempted, users are greeted by an error. 
A2
Many programmers make use of if/else statements throughout their code. These statements consider the possibility of changing conditions and therefore can allow programs to execute or entirely disregard lines of code based on set conditions. This is very useful in the case where certain data should only be outputted based on a set expression/variable. An example of this could include age restricting content online such as movies and tv shows. Using an if/else statement, the programmer can create an expression, in this case it would compare the user input (their age) against the legal age for certain content, here we will say 16+. The expression would look like the following:
userAge = int(input())
legalAge = 16

if userAge < legalAge:
    print("Sorry you are not old enough to watch this movie!")
else:
    print("You are old enough to watch this movie. Don't forget the popcorn!")
The statement laid out will evaluate the userAge < legalAge expression, executing the body of if only if the expression is true (if the users’ age is less than the legal age). If the expression in instead false, the body of else is executed. As with most code, the statement makes use of indentation to separate the individual blocks of code. 
Building on if/else statements, programmers are also able to include multiple conditions within their code. The addition of an elif (else if) within the statement can extend the number of potential avenues the program can take; this can allow for more complex outcomes of scenarios as a greater number of conditions can be put in place. The following code is an example use of an elif within an if/else statement:
userAge = int(input())
legalAge = 16

if userAge < legalAge:
    print("Sorry you are not old enough to watch this movie!")
elif userAge == legalAge:
    print("You are just old enough to watch this movie!")
else:
    print("You are old enough to watch this movie. Don't forget the popcorn!")

A3. 
Throughout programming, the repetition of code can be common. To help eliminate the need for duplicate code within a program many programmers make use of loops. These elements can repeat portions of code a set number of times until a stated process or expression is complete/met. Helping both save time for programmers, whilst also minimising errors, loops offer an effective way of simplifying and compressing program code. Similar to the previously mentioned if/else statements, without a stated process or expression for the loop to compare against, the element will not be able to function, thus creating an error within the code. 
Within Python there are two main types of loops, the for loop and the while loop. While although they both perform a similar action of repeating blocks of code, they do have some differences between them. The for loop is intended for the iteration of sequences, this includes lists, strings, dictionaries, etc. 
for myNumber in range(0, 11, 1):
    print(myNumber)
In this sequence, the for loop will evaluate the condition set by the programmer. Starting at “0”, the loop will continue to repeat itself printing the current range value (myNumber), adding “1” to its value per loop until the value reaches “11”. Only then when the program reaches its condition set out by the programmer that the for loop will end, and the remainder of the code will execute.
The while loop then is intended for the iteration of code based on a set condition, similar to the previously mentioned if/else statements. The code within the while loop will continue to repeat whilst the condition laid out is true, when the condition is false the program will leave the loop and continue to execute the remainder of the program. This style of loop is particularly useful when the number of times we would like to iterate the loop in unknown. 
myNumber = 8

print("Try to guess my number:")
guess = int(input())

while guess != myNumber:
    print("Sorry that's wrong")
    print("Try again:")
    guess = int(input())
else:
    print("Well done you got it!")
This while loop sequence is a number guessing game, with the loop continuously repeating until the user guesses the correct number. The users’ guess is stored within a variable and thrown into the loop’s condition where it will be examined and compared against the correct number. While the users’ guess does not equal the correct number, the while loop will continue to repeat. Once the guess equals the correct number, the loop will break and allow for the remaining code to execute.

Part B	
Exercise 1: 
Logical Stages
1. Prompt user to enter car make.
2. Prompt user to enter car model.
3. Prompt user to enter car milage.
4. Check value entered for car milage is an integer (if not, back to 3).
5. If value entered is lower than 0, program break.
6. Prompt user to enter number of car doors.
7. Check value entered for number of car doors is an integer (if not, back to 5).
8. If value entered is equal to or lower than 0, program break.
9. Print details of car entered by user in appropriate format.
Code with Annotation
# Program gathers information on user's car through user input
# Collects information such as the car make, model, mileage, and no. of doors

# user input part of program
print("Please enter your car make: ")
carMake = input()  # user enters make of their car

print("Please enter your car model: ")
carModel = input()  # user enters model of their car

print("Please enter your cars mileage: ")
while True:  # while loop ensures value entered by user is an integer
    try:
        carMileage = int(input())  # user enters their cars' mileage
                                   # variable stored as integer as mileage must be whole number1
        assert (carMileage >= 0), 'Value must be greater than or equal to 0...'  # checks user value is greater than...
                                                                                 # ...or equal to 0
        break
    except ValueError:
        print("Please enter an integer...")  # asks user to enter an integer
        continue


print("Please enter the no. of doors on your vehicle: ")
while True:  # while loop ensures value entered by user is an integer
    try:
        carDoors = int(input())  # user enters the no. of doors on their car
                                 # variable stored as integer as no. of doors must be whole number
        assert(carDoors > 0), 'Value must be greater than 0...'  # checks user value is greater than 0
        break
    except ValueError:
        print("Please enter an integer...")  # asks user to enter an integer
        continue



# output part of program using data gathered from user
print("\nHere is an overview of your car...")

# following code uses stored data from variables to output provided user information
print("\n Car Make: ", carMake)  # prints carMake variable
print(" Car Model: ", carModel)  # prints carModel variable
print(" Car Mileage: ", carMileage)  # prints carMileage variable
print(" No. of Doors: ", carDoors)  # prints carDoors variable

print("\nEnd of program")

Testing
i) Normal values, appropriate values
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Result: Program performed as expected, output appropriately printed.

ii) Boundary
Test car milage for value input:
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Result: User was not allowed to enter a non-integer value, program performed correctly.

iii) Boundary
Test no. of car doors for value input:
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Result: User was not allowed to enter a non-integer value, program performed correctly.

iv) Test for out-of-range numbers
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Result: User was not allowed to enter out-of-range numbers, program performed correctly.

Exercise 2:
Logical Stages
1. Prompt user to enter length of their vegetable patch.
2. Check value entered for length is an integer (if not, back to 1).
3. Check value entered for length is equal to or greater than 8 (if not, back to 1).
4. Round value of length down to nearest integer.
5. Divide value of length by 8.
6. Prompt user to enter width of their vegetable patch.
7. Check value entered for width is an integer (if not, back to 6).
8. Check value entered for width is equal to or greater than 8 (if not, back to 6).
9. Round value of width down to nearest integer.
10. Divide value of width by 8.
11. Calculate no. of growable carrots (divided length * divided width)
12. Print result on screen.
Code with Annotation
# Program calculates the total number of carrots the user can grow based on the size of their vegetable bed
# Each carrot requires a MINIMUM of 64cm^2 of soil area to grow

# code from the python math module is used within this program
import math


def calArea(length):  # function its own enclosed program code
    while length <= 7:  # ensures bed size will be large enough for at least one carrot
        print("Try again, must be above 8cm: ")
        length = int(input())  # try again

    acceptableLength = length / 8  # new variable created using variable entered into function
                                   # this variable can only be called within the function it is created in
    return acceptableLength  # the variable value is returned to the program and stored as a new variable


print("Welcome to the carrot vegetable bed calculator!")
print("Each carrot requires a soil area of 64\u00b2 (8cm x 8cm) to grow...")

print("\nPlease enter length of your vegetable bed in cm: ")
while True:  # while loop ensures value entered by user is an integer
    try:
        bedLength = int(input())  # user enters length of their vegetable bed
        carrotLength = math.floor(calArea(bedLength))  # value of variable is given by function
                                                       # math.floor() rounds DOWN the value of the variable to the...
                                                       # ...nearest integer
        break
    except ValueError:
        print("Please enter an integer...")  # asks user to enter an integer
        continue


print("Please enter width of your vegetable bed in cm: ")
while True:  # while loop ensures value entered by user is an integer
    try:
        bedWidth = int(input())  # user enters width of their vegetable bed
        carrotWidth = math.floor(calArea(bedWidth))  # value of variable is given by function
                                                     # math.floor() rounds DOWN the value of the variable to the...
                                                     # ...nearest integer
        break
    except ValueError:
        print("Please enter an integer...")  # asks user to enter an integer
        continue


totalGrowableCarrots = carrotLength * carrotWidth  # calculating total growable carrots based on user soil area

print("\nCalculating no. of growable carrots...")

print("\nWith a soil area of", bedLength, "cm x", bedWidth, "cm, you are able to grow...")  # print user dimensions
print(totalGrowableCarrots, "carrot(s)!")  # print out total no. of carrots that can be grown

print("\nEnd of program")

Testing
i) Normal values, within range
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Result: Program performed as expected, correct answer calculated

ii) Boundary
Test length for valid input
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Result: User was not allowed to enter a non-integer value, program performed correctly.

iii) Boundary
Test width for valid input
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Result: User was not allowed to enter a non-integer, program performed correctly.

iv) Test for out-of-range values
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Result: User was not allowed to enter out of range values, program performed correctly.

Exercise 3:
Logical Stages
1. Prompt user to enter product 1.
2. Store product 1 in product list.
3. Prompt user to enter price 1.
4. Check value entered for price 1 is a float (if not, back to 3).
5. Round price 1 to 2 decimal places.
6. Store price 1 in price list. 
7. Loop steps 1-6, increasing product no. and price by 1 until product no. and price equals 6.
8. Calculate total price of price list (sum of price list).
9. Calculate total price with 15% discount (total price * 0.85).
10. Round discounted price to 2 decimal places.
11. Print product and price list on screen.
12. Print total price.
13. Print discounted price.
Code with Annotation
# Program stores user input to shopping list(s) before printing list at end of program
# Total price for items will be calculated based on user input and a discount of 15% will be applied

productList = []  # list storing products entered by user
productPrices = []  # list storing product prices entered by user

totalNoOfItems = 5  # maximum no. of products for shopping list
productNo = 1  #

print("Creating shopping list...\n")

while len(productList) < totalNoOfItems:  # while will loop until stated condition is met
    print("Enter product", productNo, ":")

    product = input()  # user enters name of product for list
    productList.append(product)  # value entered by user is added to product list

    print("Enter price", productNo, ":")
    while True:  # while loop ensures value entered by user is a float
        try:
            price = float(input())  # user enters price of product for list
            productPrices.append(round(price, 2))  # value entered by user is round to 2dp and added to price list
            break
        except ValueError:
            print("Please enter an appropriate price (float)...")  # asks user to enter a float
            continue

    productNo += 1  # on each loop of the while, the value of productNo will increase by 1

print("\nProducts entered:")
for product, price in zip(productList, productPrices):  # for loop continues to print list(s) until end of list(s)
    print(product, " £", price)  # print content of list(s)

totalPrice = sum(productPrices)  # values stored within price list totalled to give total price
discountedPrice = totalPrice * 0.85  # calculate discounted price (15% off original total)

print("\nTotal price is: £", round(totalPrice, 2))  # print total price
print("Total with staff discount is: £", round(discountedPrice, 2))  # print discounted price to 2 decimal places

print("\nEnd of program")




Testing
i) Normal values, within range
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Result: Program performed as expected, output appropriately printed.

ii) Boundary
Test price for valid input:
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Result: User was not allowed to enter a non-float value, program performed correctly.
iii) Test for out-of-range values
[image: ]
Result: User could enter negative values for products. However, this action could be justified, program did work as intended but whether a validation to prevent this is necessary is undetermined.

Exercise 4:
Logical Stages
1. Program generates random number (between 0-15) for treasure to be buried within list.
2. Check if NoOfGuesses equals 0 (if it does, end program).
3. Print board list.
4. Prompt user to enter a position (between 0-15).
5. Check if value entered is an integer (if not, back to 4).
6. Check if value entered is equal to treasure (if, not go to 9).
7. Deduct 1 from NoOfGuesses.
8. Print “Win! Well done.” End program.
9. Check if value entered is between 0-15 (if not, back to 4).
10. Take user value and change the corresponding element position within board list to “X”.
11. Deduct 1 from NoOfGuesses.
12. Print “Miss! Unlucky”.
13. Print number of remaining guesses.
14. Back to 2.
Code with Annotation
# Program places 'treasure' within list for user to find
# User will guess until they find treasure within list, no. of guesses will be returned to user

import random

NoOfGuesses = 5  # set no. of guesses for user to 5
print("Welcome to Treasure Hunt!\n")
board = [["0"], ["0"], ["0"], ["0"], ["0"], ["0"], ["0"], ["0"], ["0"], ["0"], ["0"], ["0"], ["0"], ["0"],
                 ["0"], ["0"]]  # game board stored within list


def main(NoOfGuesses, board, treasure):  # function its own enclosed program code
    while NoOfGuesses != 0:  # while loop until user runs out of guesses

        print_board(board)  # prints the game board for user

        print("\nChoose position:  (0-15)")
        while True:  # while loop ensures value entered by user is a suitable value (int between 0-15)
            try:
                user_guess = int(input())  # user enters their guess number
                break
            except ValueError:
                print("Please enter an suitable value (integer between 0-15)...")  # asks user to enter a valid int
                continue

        if user_guess == treasure:  # if user guess equals treasure
            NoOfGuesses -= 1  # deducts 1 guess from total NoOfGuesses
            print("Win! Well done. You did it with", NoOfGuesses, "guesses left!\n")
            end()  # jumps to end function

        elif user_guess < 0 or user_guess > 15:  # invalid guess has been made
            print("Invalid guess, please try again...\n")
            main(NoOfGuesses, board, treasure)  # jumps back to beginning of main function

        else:  # else if user guess is within range but not the correct answer
            board[user_guess] = "X"  # alter board list to indicate user has guessed position already
            NoOfGuesses -= 1  # deducts 1 guess from total NoOfGuesses
            print("Miss! Unlucky")
            print("You have", NoOfGuesses, "turn(s) left!\n")  # inform user the number of guesses they have left

    print("Sorry, you are out of guesses! Game Over\n")
    end()  # jumps to end function


def print_board(board):  # function its own enclosed program code
    for row in range(len(board)):  # loop prints each location from board list
        print(" ".join(board[row]))


def end():  # function its own enclosed program code
    print("End of program")
    exit()  # close program


treasure = random.randint(0, 15)  # generates the random treasure no. user must guess
main(NoOfGuesses, board, treasure)  # program jumps to main function with NoOfGuesses variable and board list
Testing
i) Normal values, within range
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Result: Program performed as expected, output appropriately printed.

ii) Boundary
Test guess for valid input:
[image: ] [image: ] [image: ]
Result: User was not able to enter a non-integer value, program performed correctly.

iii) Test for out-of-range:
[image: ] [image: ] [image: ] [image: ]
Result: User was not allowed to enter a value outside of stated range (0-15), program performed correctly.
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Traceback (most recent call last)
File "C:\Users\Jacob\PycharnProjects\assignnentExercises\exercisel.py”, line 16, in <module>
assert (carMileage >= 8), 'Value must be greater than or equal to B...' # checks user value is greater than..
AssertionError: Value must be greater than or equal to 6..
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