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A1. List

A list in Python programming language is a data structure which represents a collection  that can store elements with different data types. Moreover, it allows duplicate members, it is index supported and changeable (mutable). In other words, lists in python can expand and shrink. In Python,  lists are written with square brackets(“[ ]”).
On the other hand a “variable” could be defined as a storage or container that keeps a piece of data - a value of a particular data type. In this meaning we could say that the list differs from a variable because it can store elements with values of different  data types and variable can store only one type of value at a time. But because “variable is a symbolic name for (or reference of) information”(Programming - Variables, no date) it is also possible to assign a list as a value to a named variable. This property comes from the fact that variables in Python can be assigned and re-assigned values of all types (Sturtz, no date).
Example of a variable assigned list as a value that keeps five elements of values of different data types could be:
 (
just_variable = 
"this is a string"
my_list = [
1
, 
True
, 
"Ivan"
, 
3.14
, [
2
,
4234
,
56
,
73
], just_variable]
print
(my_list)
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 (
element_to_access = my_list[
2
]
print
(
f"Accessed element is: 
{
element_to_access
}
"
)
#result:
)[image: A picture containing chart

Description automatically generated]Accessing an element in a list could easily be done by putting the number of the index in square brackets and passing it to the name of the variable that holds (or points to because it is a reference type) the list value.(‘How to access List elements in Python? – thisPointer’, no date)



   
In python we can use the negative sign to access an element which means that the counting will start from the end of the list:


 (
print
(my_list[-
1
]) 
# This will print: this is a string
print
(my_list[-
2
]) 
#This will print: [2, 4234, 56, 73]
print
(my_list[-
3
]) 
#This will print: 3.14
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There are many built-in functions in Python that help and ease people in writing code when they need to do same data manipulation very often. The most used functions for manipulating the elements in a list are: append(), extend(), insert(), clear(), pop() and remove().
 (
just_variable = 
"this is a string"
my_list = [
1
, 
True
, 
"Ivan"
, 
3.14
, [
2
, 
4234
, 
56
, 
73
], just_variable]
# append() adds single element at the end of the list
my_list.append(
"new element"
)
print
(my_list)
# extend() adds multiple elements at the end of the list
my_list = [
1
, 
True
, 
"Ivan"
, 
3.14
, [
2
, 
4234
, 
56
, 
73
], just_variable]
my_list.extend([[
'a'
], 
99.99
, 
False
])
print
(my_list)
# insert() adds single element at a specific index
my_list = [
1
, 
True
, 
"Ivan"
, 
3.14
, [
2
, 
4234
, 
56
, 
73
], just_variable]
my_list.insert(
0
, 
"el at index: 0"
)
print
(my_list)
# clear() removes all elements
my_list.clear()
print
(my_list)
# pop() removes last element and returns it
my_list = [
1
, 
True
, 
"Ivan"
, 
3.14
, [
2
, 
4234
, 
56
, 
73
], just_variable]
removed_el = my_list.pop()  
# returns the value of the variable: "just_variable"
 
# "this is a string"
print
(removed_el)
# remove() removes by value the first occurrence in the collection
my_list = [
1
, 
True
, 
"Ivan"
, 
3.14
, [
2
, 
4234
, 
56
, 
73
], just_variable]
my_list.remove(
"Ivan"
)
print
(my_list)
RESULT:
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A2. User-defined functions
Functions are pieces of code blocks that have names. They can take parameters and return result. They also could not take any parameters and could not return a result. The reason why a programmer (user) defines functions are many. Most important are:
· To split large problems into small pieces
· To better organize the program
· To make the code more readable
· Avoid repeating of code
· To be able to use existing functions several times just by “calling” them with their names
Declaring a user-defined function starts with keyword “def”, followed by the function name.(Python: user defined function, no date). After the function name, the function could take arguments as input that are placed between opening and closing brackets. Then the syntax requires column and on a new line indented with a tab we fill the body(statements) of our function. If the function returns a result it ends with the keyword “return” followed by the result.
A simple example of a function that takes two parameters: list of integers and a string parameter that defines what will be the condition for the selection (odd or even numbers) and returns collection as a single result could be:
 (
# defining the function with its name and the name of parameters 
def 
select_odd_or_even(numbers, condition):
    
if 
condition == 
"even"
:  
# 
selection condition
 
        # using a list comprehension for selecting the even numbers in a new collection
        
result = [num 
for 
num 
in 
numbers 
if 
num % 
2 
== 
0
]
    
else
:  
# 
what’s left is the odd case
        # using a list comprehension for selecting the 
odd
 numbers in a new collection
        
result = [num 
for 
num 
in 
numbers 
if 
num % 
2 
== 
1
]
    
return 
result  
# returning the new collection with the selected items
list_of_integers = [
1312
, -
243
, 
45536
, 
13
, 
58
, 
0
, -
19
, 
222
]
result_list = select_odd_or_even(list_of_integers, 
"odd"
)
print
(result_list
) 
# prints odd numbers from the list
print
(select_odd_or_even(list_of_integers, 
"even"
))
# prints even
 numbers
)




Result:
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PART B

Exercise 1.
Write a programme that allows User to input a car make, a car model, mileage and number of doors and print them out.

a). Logical stages:
1. Prompt user to enter car make.
2. Prompt user to enter car model.
3. Prompt user to enter mileage.
4. Validate user’s input by checking whether the mileage is a positive number, larger than zero.
5. Prompt user to enter car number of doors.
6. Validate users input by checking whether doors is an integer number and this number is larger than zero.

b). code with annotation:
 (
# Prompting for User's input
car_make = 
input
(
'Enter your car manufacturer: '
)  
# Expecting string as an input
car_model = 
input
(
'Enter the model of your car: '
)  
# Same as previous one
miles_run = 
float
(
input
(
'Enter your car
\'
s mileage value: '
))  
# casting the  string input to float
)




 (
# Using a while loop to repeat prompting until a valid input
while True
:
    
if 
miles_run <= 
0
:  
# Validating User's input by checking if it is a positive number
        
miles_run = 
float
(
input
(
"The mileage value should be more than 0!
\n
" 
+
                                
"Please, write a valid mileage value: "
))  
# prompting again for input
        
continue  
# starting the loop from 
the 
beginning
    
break  
# going out of the loop if the condition is not met
# Validating User's doors count input
doors_count = 
input
(
'Enter the number of doors your car has: '
)
floating_point_chars = 
".,"  
# declaring a variable assign string containing floating point signs
# Validating that the door count is an integer
 and larger than 0
while True
:
#
 check if any char
acter/symbol
 in the input is “.” Or “,” 
 
    
if 
any
(c 
in 
floating_point_chars 
for 
c 
in 
doors_count):
        doors_count = 
input
(
"The doors count should be an integer!
\n
" 
+
                            
"Please, enter a valid door count: "
)  
# Prompting for a valid input
        
continue  
#
 
missing the next block od code and
 starting the loop from the beginning
    
elif 
int
(doors_count) <= 
0
:  
# checking if the number of doors is  positive
        
doors_count = 
input
(
"The doors count should be a positive number!
\n
" 
+
                       
"Please, enter a valid door count: "
)  
# Prompting for a valid input
        
continue
    break
# After checking the number of doors is a positive integer
# Converting the string input into an integer that computer could read
 
do calculations with it
doors_count = 
int
(doors_count)
# print out the results using string interpolation by placing the variables
# inside the string between the curly parentheses
print
(
f'Your car make is: 
{
car_make
}\n
'
      f'Your car model is: 
{
car_model
}\n
'
      f'Your car mileage shows: 
{
miles_run
}\n
' 
# '\n' means new line
      
f'Your car has 
{
doors_count
}
 doors'
)
)



























c). testing:

i) Testing the car mileage
ii) Testing the number of doors
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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.
a). Logical stages:
1). Define a function that calculates circle area.
2). Define a function that takes user inputs and calculates all circles areas and subtract them in a proper order, and returns the three values of different shaded areas.
3). Define a function that converts string representing number into float data type.
4) Define a function that validates the user input by checking whether the conversion is successful and whether the float number is larger than zero. 
5). Take the user’s input and pass it straight away to the validate function and store the result in a variable
6). Create a collection with all three radii values 
7). Pass the collection to the function that calculates shaded figures (the second one defined) and store the result in a variable
8). Print the results out
 (
# Importing math module for more accurate pi value
import 
math
# define function that takes radius as an argument and returns area of a circle
def 
calculate_circle_area(r):
    area = math.pi * r ** 
2  
# the formula for circle area (A = pi*r^2)
    
return 
area
# Define a function that takes list of 3 radii and returns tuple of 
the result values of 
the 3 shaded areas
def 
calc_area_diff(list_of_radii):
    sorted_radii = 
sorted
(list_of_radii)  
# call built-in func that sorts the float numbers in the list in ascending order
    
red_area = calculate_circle_area(sorted_radii[
0
])  
# call calculate_circle_area func taking as an argument the smallest raddi
    
black_area = calculate_circle_area(sorted_radii[
1
]) - red_area 
# calling same function but taking as an arg the middle radii and subtracting the previously calculated area from the latter
    
blue_area = calculate_circle_area(sorted_radii[
2
]) - calculate_circle_area(sorted_radii[
1
]) 
# calling the circle calc func taking the largest radius as an argument and subtracting from the result the area of the second largest circle
   
   
 
return 
red_area, black_area, blue_area 
# returns the calculated values of the three shaded areas in a tuple in the order they have been calculated
)b). code with annotation:





 (
# Defining a function that try to convert num as a string to a float data type,
# if the conversion is successful it returns the converted float value, else boolean: False
def 
convert_to_float(num_as_str):
    
try
:
        float_value = 
float
(num_as_str) 
# try - except is a block of code that catches and handles a value error that occurs when
        # conversion from string to float isn't successful
    
except 
ValueError
:
        
return False  
# if the conversion isn't successful it returns boolean type False
    
else
:
        
return 
float_value 
# in case casting is successful it returns the value as a float data type
# define a function that validates if the radius is float and larger than zero
def 
validate_radius(r): 
# takes radius as an argument
    
while True
:
        result = convert_to_float(r)  
# calls conversion function and stores the result in a variable
        
if 
result == 
False or 
result <= 
0
: 
# if the conversion is not successful or the converted number is less or equal to zero
            
r = 
input
(
"Radius should be positive number, larger than 0
\n
" 
# it prompts the User to input a valid radius number
                  
"Please, enter a valid radius: "
)
            
continue
        return 
result 
# if the new result is successfully converted to float and greater than zero the function returns the final result(float number)
# Actual taking input from user by passing it straight to the validate_radius function and store the result in a variable
first_circle_radius = validate_radius(
input
(
'Enter the first circle radius: '
))
second_circle_radius = validate_radius(
input
(
'Enter the second circle radius: '
))
third_circle_radius = validate_radius(
input
(
'Enter the third circle radius: '
))
# the three radii values are put in a list and stored in a new "radii" variable
radii = [first_circle_radius, second_circle_radius, third_circle_radius]
# the variable "radii" is passed as an argument to calc_differences_function and the shaded areas are returned as tuple
area_differences = calc_area_diff(radii)
# finally the tuple values are printed in the order they have been calculated
print
(
f'Red shaded area: 
{
area_differences[
0
]
:
.2f
}\n
'
      f'Black shaded area: 
{
area_differences[
1
]
:
.2f
}\n
'
      f'Blue shaded area: 
{
area_differences[
2
]
:
.2f
}
'
)
)



c). Testing

i.) Testing normal “Happy Path” inputs
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ii.) Testing boundary conditions inputs
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iii.) Testing impossible or out of range inputs
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Exercise 3
Write a programme that allows the user to enter the names, age, gender and salary of five employees into four different lists. When all data has been entered, print it on the screen. Calculate and print also the average values of male’s and female’s age and salary and use appropriate graphs to represent the age, gender, and salary distribution for all the employees.

a) Logical stages:
1). Take input from user during programme execution 
2). Assign the values to a suitable variables and use appropriate data structures to store them
3). Keep track on the numbers of males and females employees
4). Sum male and female ages and salaries in different variables
5). Calculate the average values according to the given task
6). Print the table with all data imported
7). Print all calculations
8). Print the graph of distributions

b). code with annotation:

 (
# Create empty lists for different data types(attributes)
names = []  
# Empty List for names
ages = []  
# Empty List for ages
genders = []  
# Empty List for genders
salaries = []  
# Empty List for salaries
# assign default values to the variables
sum_of_male_ages = 
0.0  
# var to store male ages
sum_of_female_ages = 
0.0  
# var to store female ages
sum_of_male_salaries = 
0.0  
# var to store male salaries
sum_of_female_salaries = 
0.0  
# var to store female salaries
m_counter = 
0  
# var to keep track of male employees
f_counter = 
0  
# var to keep track of female employees
# prompting user to enter the number of Employees he will store date for
number_of_employees = 
int
(
input
(
"Please, enter the number of employees you will store date for: "
))
# take the users' input runtime
for 
i 
in 
range
(number_of_employees):   
# create a loop that repeats prompting the user as many
    # times as number of employees he wants to store data for
    
names.append(
input
(
"Enter employee Name:"
)) 
# Taking the user's input for names and inserts it in a List
    
ages.append(
int
(
input
(
"Enter employee Age:"
))) 
# Taking the user's input for ages and inserts it in a List
    
genders.append(
input
(
"Enter employee Gender:"
).upper()) 
# Here is used built in function that
    # transforms the letter for gender into uppercase
    
salaries.append(
float
(
input
(
"Enter employee Salary:"
)))
    
if 
genders[i] == 
'M'
:  
# checking if the currently imported Employee is male
        
sum_of_male_salaries += salaries[i]  
# if positive adding it's salary to the sum of male salaries
        
sum_of_male_ages += ages[i]  
# adding male ages to the sum of male ages
        
m_counter += 
1  
# increase the counter of males with one
    
else
: 
# if the condition for male gender is not met it means that the imported data is for female employee
        
sum_of_female_salaries += salaries[i] 
# same as first block of if statement but
        # this time adding dat
a
 for female employee
        
sum_of_female_ages += ages[i]
        f_counter += 
1
)





























 (
# using data frames from pandas to print the data set in table form
# (should be installed on the local system to be available)
import 
pandas 
as 
pd
# creating empty 
dataframe
 object
df = 
pd.DataFrame
()
# manually adding the column to the empty 
dataframe
df[
"Name"
] = names  
# column for names etc.
df[
"Age"
] = ages
df[
"Gender"
] = genders
df[
"Salary"
] = salaries
# printing the table with imported data
print
(df)
# printing th
e
 calculated values of the average male and female ages and salaries
# the calculations because are very simple are done
# inside the print function and formatted to the second decimal place
. Used formula:
avg
 = sum(values)/count of the employees of gender type
print
(
f"Average
 age of males is:
{
(sum_of_male_ages / m_counter)
:
.2f
}
"
)
print
(
f"Average
 age of females is:
{
(sum_of_female_ages / f_counter)
:
.2f
}
"
)
print
(
f"Average
 salary of males is:
{
(sum_of_male_salaries / m_counter)
:
.2f
}
"
)
print
(
f"Average
 salary of females is:
{
(sum_of_female_salaries / f_counter)
:
.2f
}
"
)
)































c).Testing
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Exercise 4.
Spinning game
a). Logical stages:

1). Define a function that finds three random numbers.
2). Define a function that calculates the earned points based on the numbers found in the previous function.
3). Creates a while loop that prompts for player’s choice until it becomes negative.
4) On each loop iteration the slot machine spins the numbers.
5). The score is calculated based on the returned three random numbers. 
6). Prints the win or lose message to the player
7). If the jackpot is hit than the loop breaks and the game ends.
8). If the jackpot is not hit the user is prompted again for an input.

b). code with annotation:
 (
from 
random 
import 
randrange
  
# import 
randrange
 built-in function
# define a function that takes zero arguments and calls in its body 3 times
# 
randrange
 function with 10 as argument which returns each time a value that is
# random number in range [0,9]
def 
spin_nums
():
    num1 = 
randrange
(
10
)  
# assign each value returned by the 
randrange
 
func
 to a variable
    
num2 = 
randrange
(
10
)
    num3 = 
randrange
(
10
)
    
return 
[num1, num2, num3]  
# put the three variables into a list and returns it as a result of the function
# define a function that takes a list of numbers and following the logic of the task
# returns the calculated final score based on the values of those numbers
def 
calc_spin_score
(
nums_list
):
    num1 = 
nums_list
[
0
]  
# taking the first three numbers in the list by their indexes
    
num2 = 
nums_list
[
1
]
    num3 = 
nums_list
[
2
]
    
score_value
 = 
0  
# declares a "
score_value
" variable initially equal to zero
)
















	

 (
if 
num1 == num2 == num3:  
# checking if the numbers are all equal to each other
        
if not 
num1 == 
5
:  
# if the condition is met, checks if the 
nums
 are
 NOT
 equal to 5
            
score_value
 = 
20  
# if that condition is met assigns 20 as a value to 
score_value
        
else
:  
# if they are equal to 5 then earned score are 20
00
. The big jackpot is hit!
            
score_value
 = 
20
00
    
elif
 
(num1 == num2 == 
5
) 
or 
(num2 == num3 == 
5
) 
or 
(num3 == num1 == 
5
):  
# if the first main condition is not met,
        # next is checked whether there is some pair of two numbers
        # that are equal and are equal to number 5 at the same time
        
score_value
 = 
200  
# if true than 
score_values
 assigns 200 as a value (2 5s bring 200 points to the player)
    
elif
 
(num1 == num2) 
or 
(num2 == num3) 
or 
(num3 == num1):  
# lastly is checked if there is a pair of any other two
        # equal numbers
        
score_value
 = 
10  
# if true than the earned points are just 10
    
return 
score_value
  
# at the end the function returns the variable as a result. In case no condition has been met
    # the variable has the value assigned on it's initialization
# prompting the player for an input for the first spin
choice = 
input
(
"Spin?
\n
 Yes/No 
\
n
Enter
 your choice: "
)
score_sum
 = 
0  
# initialize a variable out of the body of the loop to sum all points earned during the game
# starting a loop that will run until the player's choice is "yes" case insensitive due to upper() function which
# transforms all letters into capital ones and compares the input to 
the
 string "YES"
while 
choice.upper
() == 
'YES'
:
    
nums
 = 
spin_nums
()  
# this line calls the function for finding three random numbers
    # and assigns its result to the "
nums
" variable
    
print
(
f"
{
nums
[
0
]
} {
nums
[
1
]
} {
nums
[
2
]
}
"
)  
# print the three random numbers representing the spin
    
score = 
calc_spin_score
(
nums
)  
# calls the score calculation function and stores its result in another variable
    
score_sum
 += score  
# adding the earned points to the variable storing all points during the game
    
)
























	
 (
if 
score == 
2000
:  
# checking if the earned points are the jackpot
        # if true print the final message and ending the game with current win from the spin and the final total points
        
print
(
f"You
 win the big jackpot of 
{
score
}
 points!!! Your total points are [
{
score_sum
}
]."
)
        
break
# if false checking if the score isn't qual to some of the other possible wins
elif
 
score 
in 
[
10
, 
20
, 
200
]:
    
# if true prints the current points won plus the total won so far
    
print
(
f"You
 win 
{
score
}
 points! Your points are now 
{
score_sum
}
."
)
else
:
    
# if no condition is met the player lose and the "lose" message is print
    
print
(
f"You
 lose, your points are still 
{
score_sum
}
."
)
choice = 
input
(
"Spin?
\n
 Yes/No 
\
n
Enter
 your choice: "
)  
# prompting again for player's choice
)











	
c). Testing:
Testing the big jackpot with passing a list with the wining numbers
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Testing the game runtime with yes and no choices as an input.
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Enter the second circle radius: -0.97

Radius should be positive number, larger than 0
Please, enter a valid radius: -12

Radius should be positive number, larger than ©
Please, enter a valid radius: 3,27

Radius should be positive number, larger than 0
Please, enter a valid radius: 5

Enter the third circle radivs: -1

Radius should be positive number, larger than ©
Please, enter a valid radius: +12

Red shaded area: 32.98

Black shaded area: 45.56

Blue shaded area: 373.85
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un:  © main

Users\ivann\PycharnProjects\venv\TurtlrExerci
5 Please, enter the number of employees you will s
Enter employee Name:Ivan

Enter employee Age:36

Enter employee Gender:/

Enter employee Salary:1670

Enter employee Name:George

Enter employee Age:27

Enter employee Gender:m

Enter employee Salary:2200

Enter employee Name:Lucy

Enter employee Age:23

Enter employee Gender:f

Enter employee Salary:1960

Enter employee Name:Rebecca

Enter employee Age:44

Enter employee Gender:F

Enter employee Salary:6785

Enter employee Name:Pablo

Enter employee Age:68

Enter employee Gender:m

Enter employee Salary:3450
Name Age Gender Salary

0 Ivan 36 M 1670.0
1 George 27 M 2200.0
2 Lucy 23 F 1900.0
3 Rebecca 44 F 6785.0
4 Pablo 60 M 3450.0

Average age of males is:41.00
Average age of females 1s:33.50
Average salary of males is:2440.60
Average salary of females is:4342.50





image11.jpg
#print(f"{nums[0]} {nums[1]} {nums[2]}")
print(f"{5} {5} {5}")

score = calc_spin_score([5,5,5]) # calls
score_sum += score # adding the earned po
if score

2000: # checking if the earne
# if true print the final message and
print(£"You win the big jackpot of {sc




image12.jpg
calc_spin_score() > if num1 == num2 ==num3 > if not num1

Run: ¢ main (2) © final_task_pyhon_uwtsd
> C:\Users\ivann\PycharnProjects\venv\TurtlrExercise\venv\Scripts\python.exe C:/Users/iv
5 spin?

_  Yes/No

2 g

Enter your choice: yes

s
- W8 555

#  You win the big jackpot of 2000 points!!! Your total points are [2000].
A=

L}

Process finished with exit code 0
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You win 10 points! Your points are now 10.
spin?

Yes/No

Enter your choice: yES

101

You win 16 points! Your points are now 20.
spin?

Yes/No

Enter your choice: yeS

326

You lose, your points are still 20.
spin?

Yes/No

Enter your choice: yes

396

You lose, your points are still 20.
spin?

Yes/No

Enter your choice: yEs

w s

You lose, your points are still 20.
spin?

Yes/No

Enter your choice: yes

973

You lose, your points are still 20.
spin?

Yes/No

Enter your choice: no

Process finished with exit code 0
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C:\Users\ivann\PycharnProjects\venv\TurtlrExercise\venv\Scripts\python.exe C:
[1, True, 'Ivan', 3.14, [2, 4234, 56, 73], 'this is a string']

Process finished with exit code 0
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[1, True, 'Ivan', 3.14, [2, 4234, 56, 73], 'this is a string']

_ Accessed element is: Ivan
=3

= Process finished with exit code 0





