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Software Development Assignment (Python Version)
In this assignment, I will be discussing some of the fundamental techniques and their uses across high-level programming languages and backing these examples up with my examples of using these techniques in the python programming language. That covers the first part of the Assignment and in part B I will be going through a series of more challenging coding exercises to use my python knowledge and problem-solving abilities that I have developed during this semester learning.


























What is a variable and why are they important in writing programs?

A variable is a name usually defined by the programmer which will hold a value that can be made up of an integer, number, decimal or letter. Some programming languages will make use of strong typed or weakly typed programming languages.
A strongly typed programming language is one in which each type of variable is defined as part of the language and all variables defined for a program must be given a data type such as integer, etc. [1].
In python, the data is deferred automatically e.g., if I were to create a variable and assign a number to it that did not contain any decimals then phyton would automatically assume the data type of integer due to being a whole number though not all programming languages have this given feature, so it is always best to define your variables so that there are no errors that crop up later in your programming.
There is also something known as weakly typed programming languages where variables do not need to have a fixed typing compared to strongly typed programming languages in some respects this allows for less rigid coding and allows the user to have more freeform using multiple types for variables/parameters but if the user is not careful this can backfire and cause the program to not function as intended if the user does not realise what type has been assigned to a value.
Strongly typed languages have a stronger type-check and enforce the type assigned (at compile or run time), whereas weakly typed languages have a weak type-check and allow expressions between various types.
This can help to make sure that you are not using the code in multiple and helps to streamline your programming. It easily allows you and others that could be making modifications to your code to see what each variable is associated with in the programming code.
It is always great for programming to make use of variables as this allows for more flexibility in the programming that the user chooses to do allow for more interaction at the user level when they are making use of the program and a larger variety of different functions within a given program.
Variables have an important role in programming as they enable programmers to code adaptable programs. As opposed to entering data manually in a program, variables can be used to represent data. Then, when the program is executed, the variables are replaced with real data. Making it possible for a program to process different information. [2]








What are If/else statements and when/how they are used?
An if/else statement can allow a coder to command their program to perform in a certain way under certain conditions. This can be helpful for instance if you wanted to prevent a user from performing certain functions in a program if I wanted a specific response during their input like their response can only contain numbers then I can make an if statement to prevent them from entering only a valid data type so say they were to enter an invalid data type the program could provide the user with an error message.
The use of the if/else statement is to make sure that the user or program itself is not breaking certain conditions so that it functions in a certain way e.g., it can prevent a user from entering an input that is not intended or it can be used to keep a program functioning after an input has been completed by a user so that the program does not terminate immediately.
I will demonstrate an example of what I described above in the coding example now. This will give a good idea of how these statements can be used to benefit the programmer to get specific results in their programs.
A program can check a condition that comes down to true and false. If something is true, do this. If false do, that. An if statement poses a question to a program to see if they are correct. if statements possibly check multiple conditions and provide multiple responses. [3]
In this specific example, I have written a program that asks for the user’s age, it then checks the input from the user to see if meets an integer (int) typing and if the input from the user is not equal to integer typing then the following message will be printed for the user: Input must be a number but if the condition is met then it will display the following message: Thank you for providing your age.
Code:
print("Enter your age")
myNumber = int(input())

if type(myNumber) != int:
    print('Input must be a number')
else:
    print("Thank you for providing your age")
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There may be times when you need to use multiple if/else statements against a single variable to complete checks. This is known as a nested if statement in which case you would need to use an elif statement. This would need to be completed for each additional check you wanted to complete so if I wanted to complete three checks then I would need to include: one if statement, one elif statement and one else statement.
I have modified my code that was used in the example above to include an elif code:
elif myNumber <= 10:
    print("You are too young")

This completes a check after the initial check to see if it’s an integer value to see if the number is less than or equal to 10 and if the user is younger than or at least 10 years old it prints the following results.
[image: ]
If an age above 10 is entered however it will return the “Thank you for providing your age” result.
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What are loops, their uses and why they are needed in programming
A while loop is used in programming so that a section of code can be repeated till a certain condition is met say if we wanted to use a number guessing game, we could have the program randomly assign a number between a certain value and then have the user guess inputs till they pick the correct number. The program can keep on repeating the prompt till it the success number has been guessed and the input prompt can be repeated to the user till the correct result has been entered by the user.
This can be useful for streamlining the code so that the coder does not have to repeat the code multiple times in their program and makes it so that a user has guaranteed that the condition is meet in the programming before the program can continue to function and this helps to minimize on errors through the coding if the code is being repeated it may be easy to make a mistake in the new code.
One thing to consider as well that loops allow us to know how many attempts that a user is going to require to give the intended result so we can just have the program continually perform a loop till the correct answer has been provided by the user and allows for more flexibility within the program itself.
One of the benefits of using a while loop over a for loop is that with a while loop you do not need to know how many attempts need to be made before the program could continue this allows more flexibility with the program through there may be situations were using the for loop may be of benefit.
The for loop in python however is different when compared to other programming languages.
for loop’s are used for repeating over a sequence for the following: list, a tuple, a dictionary, a set, or a string. unlike the ‘for’ keyword in other languages and functions more like an iterative method in other object-orientated programming languages. [4]
This was a program I have created as example of how for loops can be used this program is designed to print several chocolate brands names. I have created a list at the top which is attached the variable of “chocolate” and then for loop is used to print all the string values which includes all the brand names of the chocolate.
chocolates = ["Mars", "Snickers", "Milky bar", "Milky way", "Twix"]

for x in chocolates:
    print(x)

[image: ]

The next example I will be looking at is a while loop example: This program is a random number generating and will continue a while loop till the user has correctly guess the correct answer.
The program uses an import for random so the random number generation can be completed. 

import random

myRandom = random.randint(1, 10)

print("Please guess a number between 1 to 10")
myGuess = int(input())

while myGuess != myRandom:
    print("Enter your guess: ")

    myGuess = int(input())
    if myGuess == myRandom:
        print("You guessed correctly")
    else:
        print("That is incorrect")
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Part B: Exercise 1
In this exercise I will be making a program that holds information for four different data types that will need to be appropriately used for the following information: car make, a car model, mileage and number of doors and then will need to be printed on the screen for the users to see. Information that I need to consider is what data type is appropriate for the different information that will need to be displayed for the car make, model, mileage, and the number of doors.
Car makes do not normally contain numbers so it will be appropriate to use a string for this information as the input should only be text from the user. A car model now would need to be a string as some car models use both letters and numbers in their naming for example BMW M3. The mileage would need to use float value as mileage is not just whole numbers as you can drive less than a mile and it will still be registered on your mileage meter in a car within the decimal places on the dash and the number of doors can use an integer value as you do not get half a door on a car it can only ever be a whole number.

print("Enter the make of your car.")
carMake =str(input())
if type(carMake) != str:
    print("Please enter a your car make correctly.")
else:
    print("Thank you for providing your car make, please continue.")

print("Enter the model of your car.")
carModel = str(input())

if type(carModel) != str:
    print('Please enter a valid model of car.')
else:
    print("Thank you for providing your car model, please continue.")

print("Enter the Milleage of your car")
carMilleage = float(input())
if type(carMilleage) != float:
    print('Please enter your car milleage correctly.')
else:
    print("Thank you for providing your car milleage, please continue.")

print("Please provide the number of doors on your car.")
carDoors = int(input())
if type(carDoors) != int:
    print('Please provide a valid door number.')
else:
    print("Thank you for providing all the required information about the car.")

This is the code that I have produced for Exercise 1, I have included if/else statements to complete validations on the data types that have been entered by the user at each stage this is to make sure that the correct information is being provided by the user for each of the data entries in the program and else statements are used to advise the user when they entered their information incorrectly.
[image: ]
This is a happy path, but it does prove that the correct outcome is being produced for the information that is inputted for the valid data types e.g., including a car model that contains a number and including a mileage that contains decimal places in it.
I am going to do some testing to see if the program works as intended when entering the incorrect data type into the field to make sure that a validation is completed.
[image: ]
In this test, I did not get the desired result. The issue with this data type is that it accepts integer values as the string can be inputted with both numbers and strings.
I have made an amendment to my code with the following line:
carMake = str(input())

if carMake.isdigit():
    print("Please enter your car make correctly.")
else:
    print("Thank you for providing your car make, please continue.")

print("Enter the model of your car.")

carModel = str(input())

if carModel.isdigit():
    print('Please enter a valid model of car.')
else:
    print("Thank you for providing your car model, please continue.")
 
This code checks to see the variable car make is a digit and will return the “Please enter your car make correctly” line if it has been entered incorrectly.
I have done this for both top sections of the code as the Car make or car model does not need to contain only numbers, so I have implemented this for both of the variable statements.
 [image: ]
This works correctly but the program continues without completing a loop to check if the answer is correct, so I have chosen to add a while loop to the program so that 
[image: ]

I have completed another test after implementing this code to the program it now runs and continues onto the next stage without this issue occurring. I am going to implement this for each of the variable checks so that a loop can implemented at each stage so that correct information can be attained at each stage.
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I have been unsuccessful in running a validation check on float value for millage. This returns this error I think this as it will not except any value that is not a float. I have been unable to find a solution to this issue through research as I am not sure how a conversion can be completed so it can complete a validation check for anything that is not a numerical value.[image: ]




This is the finalised code that I completed for exercise 1.
print("Enter the make of your car.")

carMake = str(input())

if carMake.isdigit():
    print("Please enter your car make correctly.")
else:
    print("Thank you for providing your car make, please continue.")

    print("Enter the model of your car.")

while type(carMake) != str:
    continue

carModel = str(input())

if carModel.isdigit():
    print('Please enter a valid model of car.')
else:
    print("Thank you for providing your car model, please continue.")

while type(carModel) != str:
    continue

print("Enter the Mileage of your car")


carMileage = float(input())

if type(carMileage) != float:
    print('Please enter your car mileage correctly.')
else:
    print("Thank you for providing your car mileage, please continue.")

while type(carMileage) != float:
    continue

print("Please provide the number of doors on your car.")

carDoors = int(input())

if type(carDoors) != int:
    print('Please provide a valid door number.')
else:
    print("Thank you for providing all the required information about the car.")

while type(CarDoors) != int:
    continue
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