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PART A (UNDERSTANDING) 

A1. Define ‘list’ and indicate how it is different from ‘variable’ and ‘dictionaries’. Explain how to access the list elements using an example of a list with five items in it. Explain any two built-in functions of the list i) append() ii) count() iii) pop() iv) remove() and v) sort(). Demonstrate how to use the functions in your example. (Max. 250 words)

Answer: 
A list can be used to store a succession of items in a specific order, allowing you to index into it or iterate over it. Furthermore, List is a changeable type, which means that it can be changed after it has been formed. A Python dictionary is a key-value store that implements a hash table. Dictionary sets are unordered sets, whereas lists are ordered sequences of objects. The fundamental difference is that in dictionaries, objects are accessible through keys rather than their location. Any key in the dictionary is linked to a value (or mapped). A dictionary's values can be any sort of Python data.
(i). In Python, the append() function adds a single item to an existing list. It does not return a new list of items, but it does add the item to the end of the existing list. The size of the list grows by one after calling the add method on it.

(ii) The sort() method in Python is a built-in method that sorts a list in ascending order by default. However, by changing the sorting criteria, you can change the order from ascending to descending.

A function in Python is a collection of connected statements that performs a single task. Functions aid in the division of our software into smaller, modular portions. Functions help our programme become more ordered and controllable as it grows in size. It also eliminates duplication and makes the code reusable.

A2. Define ‘user-defined functions’. Explain why user-defined functions are important in programming. Illustrate your answer with one user-defined function using two parameters. (Max. 250 words)

Answer: 
A user defined function is a function that you define yourself in a programme. A user created function can have any name you like, but you can't utilise the Python keywords in the name. The user-defined function is defined in Python by using the def keyword followed by the function name. User-defined functions are functions that we define ourselves to do a certain task. We've already spoken about how to define and call functions in Python. Built-in functions are functions that come pre-installed with Python.



PART B (IMPLEMENTATION)						
The following exercises become increasingly more challenging. You don't need to complete all the exercises to pass this assignment. Marks will be awarded for attempting the exercises – a partial solution will still gain marks.  Please try and validate user inputs as possible.  This will help you to have more test cases.


For each exercise below:

· Identify specific steps in completing the exercise.
· You may also constrain a problem (simplify it) to produce a simpler solution that may act as a stepping-stone to solving the real problem.
· Write a clear analysis of the solutions (the thought process behind them) – what logical stages are required. You could use a flowchart or pseudocode.
· Show a code listing with annotations (comments).
· Show testing (screenshots) that clearly demonstrate that the solutions work under all circumstances (not just the "happy path"!).
· Use validation in your code where appropriate to prevent the user from entering inappropriate values.





Exercise 1:
Show how variables can contain different types of values by using four variables to hold a product title, a product model-number, price, and category. Write a programme to allow the user to input these values and then display them on the screen. The variables should be appropriately typed for the data required. 

Program:
tittle = input("Please enter product tittle: ")
Model_number = input("Please enter product model number: ")
price = input("Please enter product price: ")
category =input("Please enter product category: ")
print(tittle, Model_number, price, category)



Exercise 2:
Design and construct a programme to allow the user to enter the width and height to calculate area of each rectangle (that is, blue, red, green, black and yellow) using a user-defined areaRectangle function.


Figure 1
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Formula for the circumference of the circle: 
			

Hint: Calculate the area of the most outer rectangle using the given dimensions, calculate the area of red rectangle which is the half of the outer rectangle (blue). The other half of the blue rectangle (let say X) contains three rectangles i.e. green, black and yellow. Green rectangle covers the half of its container (X) and black and yellow shares equally the remaining half (let say Y). Calculate the area of green, black and yellow rectangles. The hierarchy diagram shows the organisation of each rectangle.









Program:
def area_rectangle(width, height):
    blue = width * height
    red = blue / 2
    green = red / 2
    black = green / 2
    yellow = black
    return blue, red, green, black, yellow
width = int(input("Please enter width: "))
height = int(input("Please enter height: "))
blue, red, green, black, yellow = area_rectangle(width, height)
print("Area of blue rectangle is: ", blue)
print("Area of red rectangle is: ", red)
print("Area of green rectangle is: ", green)
print("Area of black rectangle is: ", black)
print("Area of yellow rectangle is: ", yellow)



Exercise 3:
Write a programme that allows the user to enter the names of five cars into an array/list, the model of the cars into a second array/list, the type of the cars into a third array/list, and the price of the cars into a fourth array/list. When all the cars’ names, models, types, and prices have been entered, print them on the screen. 

Your output might look something like this:

Enter car Name:
Toyota Prius

Enter car Model:
2015

Enter car Type:
Hatchback

Enter car Price:
6000


Employee details entered:

	Name
	Model
	Type
	Price

	Toyota Prius
	2015
	Hatchback
	6000

	Vauxhall Corsa
	2018
	SUV
	30000

	Tesla Model 3
	2020
	Sedan
	55040

	MINI Cooper
	2010
	Micro
	33000

	Mercedes A-Class
	2016
	Sedan
	50000



Tasks:
(a) Calculate the average price of sedan type cars, average price of cars other than sedan type, average price of cars of model 2015 and below, and average price of cars above 2015 model. 
(b) Use appropriate graphs to represent the model, type, and price distribution for all the cars.



OR
You may store the above table in a .csv file, then read the .csv file and assign it to a Python DataFrame and accomplish the given tasks.



Program:
names = []
models = []
types = []
prices = []
for i in range(5):
    names.append(input("Please enter car name: "))
    models.append(input("Please enter car model: "))
    types.append(input("Please enter car type: "))
    prices.append(int(input("Please enter car price: ")))
print("Name\t\tModel\t\tType\t\tPrice")
for i in range(5):
    print(names[i], "\t\t", models[i], "\t\t", types[i], "\t\t", prices[i])






Exercise 4:
Spinning game
Develop a spin game which requires three random numbers ranging from 1 to 3 chosen each time the player asks to take another go. Use Python user-defined function to find the score of each spin.

The scoring will be as follows:

· Any combination of two of the same numbers will be discarded and only the remaining number will be counted to the final score e.g.

Number1	Number2	Number3
1		1		2			=> for this turn, the final score will be 2
2		3		2			=> for this turn, the final score will be 3
3		1		3			=> for this turn, the final score will be 1

· Any three of the same numbers will be discarded e.g.

Number1	Number2	Number3
1		1		1			=> for this turn, the final score will be 0
2		2		2			=> for this turn, the final score will be 0
3		3		3			=> for this turn, the final score will be 0

· The highest number will be taken for all three different numbers e.g.

Number1	Number2	Number3
1		2		3			=> for this turn, the final score will be 3
2		3		1			=> for this turn, the final score will be 3
2		1		3			=> for this turn, the final score will be 3

The points the player has accumulated should be displayed and the player should be asked if they wish to make another spin or quit. It could look something like this:


Spin? Yes 
2 1 2

After this turn, your points are 1

Spin? Yes
2 3 1

After this turn, your points are 4

Spin? Yes
3 3 3

After this turn, your points are 4

Spin? No


Your final score is 4




Program:
import random
total_points = 0
def spin():
    x = random.randint(1, 3)
    y = random.randint(1, 3)
    z = random.randint(1, 3)
    return x, y, z
def calculate_points(x, y, z):
    if x == y == z:
        points = 0
    elif x == y:
        points = z
    elif y == z:
        points = x
    elif z == x:
        points = y
    else:
        points = max(x, y, z)
    global total_points
    total_points += points
    return points
flag = 0
while flag == 0:
    response = input("Spin? Y or N")
    if response == "Y":
        x, y, z = spin()
        score = calculate_points(x, y, z)
        print(x, y, z)
        print("Your points: ", score)
    elif response == "N":
        flag = 1
    else:
        print("Invalid")
print("Final Score: ", total_points)
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