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[bookmark: _Toc92918818]Introduction

This paper is divided into two parts: Part A is essential for understanding, whereas Part B is dealing with implementation. Using a function as an example, I covered the lists and variables with their differences in the first section. There are four exercises in Part B. The algorithm stages, code listing, comments, testing, and validation for each task were all maintained.
[bookmark: _Toc92918819]PART A 

[bookmark: _Toc92918820]A1: LISTS
Lists can be defined as a data structure containing an ordered set of objects, as well as other lists that can be used to organize data into hierarchical structures. A variable, on the other hand, is a memory area dedicated for storing values of any data type, such as numbers, strings, lists, and so on. The first item in a list corresponds to a memory value of 0, the second to a memory value of 1, and so on. Multiple values can be stored in a list, making it easier to write programs that manage vast volumes of data.
The difference between a list and a variable is that a list is a data structure that sores data in a particular way while a variable simply represents data stored in memory with no regard to what form it takes or how its stored. A list, for example, can be saved in a variable.
In order to access and make changes to a list the following can be done by taking an example of a defined list:
· Defining a list.
my_list = ["blue", "orange", "red", "purple", "yellow"]
· Accessing the 5th element on the list. 
print(my_list[4]) #returns yellow

 	Here are five built-in functions of a list.
· cmp(list1,list2) : It compares elements of both lists.  
cmp(["a","b", "c"],["x", "y", "z"]) #returns -1
· len(list) : Gives the total length of the list.
len([1,2,3,4]) #returns 4
· list(tuple) : It converts a tuple into a list.
list((4,6,"a")) #returns [4,6,"a"]
· max(list) : Returns item from the list with greatest value.
max([4,7,3,2,1]) #returns 7
· min(list) : Returns item from the list with minimum value.
min([4,7,3,2,1]) #returns 1

[bookmark: _Toc92918821]A2: User-Defined Functions
A function is a mini program that runs inside another program. User-defined functions are code blocks authored by a programmer and intended to be executed as a single set of instructions. Furthermore, user-defined functions are significant because they let programmers structure code in meaningful ways while also making it reusable, making it easier to write code for repetitive tasks.
To summarise, user-defined functions are useful in programming for several reasons: they can be used to generate joins; they can also be used in iteration statements such as Where and Case statements; and they're easier to use than stored procedures because they can be called from within another function.

A function to conduct addition of two numbers is shown in the example:
def add_int(a,b):
  sum = int(a)+int(b)
  print(sum)
  print("Both values you provide have to be integers")
add(100,200)
add(10,20)
OUTPUT:
Both values you provide have to be integers
300
30

[bookmark: _Toc92918822]PART B 

[bookmark: _Toc92918823]Exercise 1 

Algorithm
Step 1: Get car make input from the user.
[bookmark: _Hlk92834695]Step 2: Get car model input from the user. 
Step 3: Get the car mileage input from the user.
Step 4: Get the number of car doors input from the user.
Step 5: If the number of car doors input is less than 2 then is asking from the user an input above 2.
Step 6: Stop execution, shows car details.

Code
# This is a program that input from user car make, model, mileage and door number and prints them on the screen
def show_car():
    car_make =str(input('Enter car make (must be a string): \n'))# user enters car_make
    car_model =str(input('Enter car model: \n'))# user enters car_model
    car_mileage =float(input("Enter car mileage: \n"))# user enters car_mileage
    car_doors =int(input("Enter number of car doors: \n"))# user enters car_doors
    while (car_doors<2):  # check doors number is above 2
        print("Try again, doors number must be above 2")
        car_doors = int(input()) # try again
    print(
        f"the car make is {car_make} \n",
        f"the car model is {car_model} \n"
        f"the car mileage is: {car_mileage} \n"
        f"the car has {car_doors} doors \n"
        )
if __name__ == "__main__":
    show_car()


Results from Code
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[bookmark: _Toc92918824]Exercise 2
For this exercise, the user input the values: Inner radius R1, Middle radius R2 and Outer radius R3 to calculate each of the shaded areas of the circle (red, black, and blue).
The constraints given for this exercise are that Inner radius should not be bigger than Middle radius or Middle radius should not be bigger than Outer radius.

Code
# This is a program that define a function that calculates shaded areas (red, black, and blue) 
def circ_area(r):
    return 3.1415*float(r)*float(r)#The formula for calculating area of the circle
def shaded_area():
    r1 = float(input("enter R1(number): \n"))# user enters R1 and must be number
    r2 = float(input("enter R2(number): \n"))# user enters R2 and must be number
    r3 = float(input("enter R3(number): \n")) # user enters R3 and must be number
    if r1 > r2 or r2 > r3: #Validation for R1 can’t be greater than R3
        print(" R1 can't be bigger than R3 ")
        input('enter another value for R1(number): ') # user enters another R1 value and must be a number
    # red(inner) area is area with r1
    red_area = circ_area(r1)
    # black area = middle area - red(inner) area
    black_area = circ_area(r2) - red_area
    # blue area = outer area - middle area
    blue_area = circ_area(r3) - (black_area + red_area)
   # print results
    print(
        f"red area: {red_area} sq. units \n",
        f"black area: {black_area} sq. units \n",
        f"blue area: {blue_area} sq. units \n",
    )
if __name__ == "__main__":
    shaded_area()









Results from Code
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[bookmark: _Toc92918825]Exercise 3
This exercise requires the user to enter data for each employee individually, including Name, Age, Gender, and Salary. Are a few exceptions: the age had to be an integer and over 18, the gender had to be either M or F, and the salary had to be an integer and over 500.
a)
Code
#This is a program that allows the user to enter the names,ages,genders,and salaryies of five employees into a list and calculate the average age and salary of men and women
Name = [] #making a list of names
Age = [] #making a list of ages
Gender= [] #making a list of genders
Salary= [] #making a list of salaryies
for i in range (0,5): #This requires 5 elements to be entered into the list
    x=input("Enter the employee name:") #user input on names
    y=float(input("Enter the employee age:")) #user input on age
    while y < 18: #Validation for age must be equal to or greater than 18 years old
        print("The employee must be at least 18 years old")
        y=float(input("Enter the employee age:"))
    z=input("Enter the employee Gender,must be M (male), or F (female):").lower() #user input on gender
    while z != "m" and z != "f": #Gender validation must be M or F
        print("Sorry, the employee Gender can only be M (male), or F (female).")
        z=input("Enter the employee Gender,must be M (male), or F (female):").lower()
    w=float(input("Enter the employee salary:")) #user input on salary
    while w < 500: #Salary validation must be greater than 500
        print("Sorry, the salary can't be lower than 500£")
        w = float(input("Enter the employee salary:"))
    Name.append(x) #Adding user input to the name list
    Age.append(y) #Adding user input to the age list
    Gender.append(z) #Adding user input to the gender list
    Salary.append(w) #Adding user input to the salary list
for i in range (0,5): #Printing the lists
    print(Name[i]," ", Age[i]," ", Gender[i]," ",Salary[i])

sumAgeMale=0 #Using the sum of male ages as an initial value
sumAgeFemale=0 #Using the sum of female ages as an initial value
sumSalaryMale=0 #Using the sum of male salary as an initial value
sumSalaryFemale=0 #Using the sum of female salary as an initial value
countMale=0 #Using the count of males  as an initial value
countFemale=0 #Using the count of females as an initial value
for counter in range (0,5):
    if Gender[counter] == "m":
        sumAgeMale= sumAgeMale+Age[counter]
        sumSalaryMale=sumSalaryMale+Salary[counter]
        countMale=countMale+1
    else:
        sumAgeFemale=sumAgeFemale+Age[counter]
        sumSalaryFemale=sumSalaryFemale+Salary[counter]
        countFemale=countFemale+1

avgAgeMale=sumAgeMale/countMale #The formula for calculating the average male age
avgAgeFemale=sumAgeFemale/countFemale #The formula for calculating the average female age
avgSalaryMale=sumSalaryMale/countMale #The formula for calculating the average male salary
avgSalaryFemale=sumSalaryFemale/countFemale #The formula for calculating the average female salary

print("The average age of males is:",avgAgeMale) #Print statement for average male age
print("The average age of females is:",avgAgeFemale) #Print statement for average female age
print("The average salary of males is:",avgSalaryMale) #Print statement for average salary male
print("The average salary of females is:",avgSalaryFemale) #Print statement for average salary female

Results from Code
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The spin game was created according to the rules that were provided:
· Any two pairs of the same number were worth 10 points.
· Any triple numbers were worth 20. 
· The number 5 was to be considered the jackpot number. 
· Two pairs of 5 were worth 200 points each, 
· A triple 5 was worth 2000 points.
The amount of numbers created was limited to 3, with a range of 0 to 9. The game's focus is on awarding points and stressing the importance of the jackpot number.
Code
# This is a program that define a function to find the score of each spin
import random
def crunch():
    #initialize number list
    rands = []
    points = 0
    #fill random nums
    for i in range(3):
        rands.append(random.randint(0,9))
    print(rands[0], rands[1], rands[2])
    #create copy of rands, iterate over copy and remove
    #corresponding non-repeating values from rands
    rands_copy = list(rands)
    for i in rands_copy:
        if rands_copy.count(i)==1:
            rands.remove(i)
    #now rands either contains repeating values only or is empty
    #check length of rands and if it contains number 5
    if len(rands) == 3 and rands[0]==5:
        points += 2000
    elif len(rands) == 2 and rands[0]==5:
        points += 200
    elif len(rands) == 3 and rands[0]!=5:
        points += 20
    elif len(rands) == 2 and rands[0]!=5:
        points += 10
    rands.clear()
    return points

def spin():
    aggr_pts = 0
    #continue spinning in a loop if user input is y, else, break
    while True:
        proceed = input("Spin? (y/n)")
        if proceed in "Yy":
            new_aggr_pts = crunch()
            #if spinning wins no point, print a message out
            if new_aggr_pts == 0:
                print(f"You lose, your points are {aggr_pts}")
            # if spinning wins points print out the aggregate of all won points
            else:
                aggr_pts += new_aggr_pts
                print(f"You won your points are {aggr_pts}")
        else:
            break

if __name__ == "__main__":
    spin()

Results from Code
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With the completion of this report, I learnt how to design programs utilizing good programming methods and how to identify, locate, and correct defects (mistakes) by running the programs in Phyton.
[bookmark: _Toc91841878][bookmark: _Toc92664975][bookmark: _Toc92918828]Appendices

Exercise 1:
Show how variables can contain different types of values by using four variables to hold a car make, a car model, mileage, and number of doors. 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.  

 
Exercise 2: 
Design and construct a programme to allow the user to enter the radii to calculate each of the shaded areas (that is, red, black, and blue) using a user-defined radius function. 
 
 
Figure 1 
 	 	 	 	 	 	 
 	 	 	 	 	 	        
Formula for the area of the circle:
 
 
 
R
3
R
2
R
1

Hint: Calculate the area of the most inner circle using the radius R1, calculate the area of the second circle using the radius R2, and then calculate the area of the outer circle using the radius R3. Calculating the red-shaded region is straightforward. To calculate the blue-shaded and blackshaded regions, you will need to find the difference between the appropriate radii. 
  
  	 
Exercise 3:
Write a programme that allows the user to enter the names of five employees into an array/list, the age of the employees into a second array/list, the gender of the employees into a third array/list, and the salary of the employees into a fourth array/list. When all the employees’ names, ages, gender, and salaries have been entered, print them on the screen.  
 
Your output might look something like this: 
 
Enter employee Name: 
Paul 
 
Enter employee Age: 
30 
 
Enter employee Gender: 
M 
 
Enter employee Salary: 
2000 
 
 
Employee details entered: 
 
	Name 
	Age 
	Gender 
	Salary 

	Paul 
	30 
	M 
	2000 

	Susan 
	25 
	F 
	3000 

	James 
	35 
	M 
	2500 

	Rossie 
	32 
	F 
	3300 

	Alan 
	20 
	M 
	5000 


 
Tasks: 
(a) Calculate the average age of males, average age of females, average salary of males, and average salary of females.  
(b) Use appropriate graphs to represent the age, gender, and salary distribution for all the employees. 
 
 

Exercise 4:
Spinning game 
 
Develop a spin game which requires three random numbers ranging from 0 to 9 chosen each time the player asks to take another go. Use Python user-defined function to find the score of each spin. 
 
The value of 5 will be treated as the “Jackpot” symbol. The scoring will be as follows: 
 
· Any combination of two of the same numbers will pay a bonus of 10 points e.g. 
 
7 5 7 
8 8 9 
6 6 4 
· Any three of the same numbers (excluding fives) will pay a bonus of 20 points e.g. 
 
7 7 7 
8 8 8 
9 9 9 
· Any combination of two fives will pay a jackpot of 200 e.g. 
 
           6 5 5 
           5 8 5
           5 5 7 
 
· Three fives pay out the big jackpot of 2000 points. 
 
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 
 
5
 6 
7
 
 
You lose, your points are 0 
 
Spin? Yes
 
 
7
 7 
6
 
You win, your points are 
10
 
Spin? Yes
 
 
6
 6 
6
 
You win, 
your points are 
30
 
Spin? Yes
 
 
5
 5 
5
 
You win, 
your points are 
2030
 

2

2
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Traceback (most recent call last):

File "C:\Users\Cristina\PycharnProjects\pythonProject9\main.py”, line 6, in show_car

car_doors = int(input(*Enter number of car doors \n"))

ValueError: invalid literal for int() with base 18: 'five’

During handling of the above exception, another exception occurred:

Traceback (most recent call last):
File "C:\Users\Cristina\PycharmProjects\pythonProject9\main.py", line 17, in <module>
show_car()
File "C:\Users\Cristina\PycharmProjects\pythonProject9\main.py", line 8, in show_car

raise Exception(“Car door number provided isn't an integer")
Exception: Car door number provided isn't an integer

Process finished with exit code 1
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