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[bookmark: _Toc80808931]PART A (UNDERSTANDING)

[bookmark: _Toc80808932]A1: Types of control structures
There are three main types of control structures in programming:
1. Sequence logic
2. Selection logic
3. Iteration logic

Sequential logic is straightforward. It follows a sequential flow. The modules are executed in the order they are given.

Selection logic follows a conditional flow. It involves conditions that choose where the program will be headed (which modules will be executed). There are three types:
1. Single alternative - if the condition is satisfied execute the module, but if not just continue
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2. Double alternative - if the condition is satisfied execute module A, but if not execute module B, then continue
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3. Multiple alternatives - if condition A is satisfied execute module A, if not check if condition B is satisfied, if yes - execute module B, if not check if condition C... then continue


Iteration logic follows a repetitive flow. It involves a loop with a condition. In the "body" of this loop is the executed module. There are two types of this structure:
1. Repeat for X times
2. Repeat while (condition)


[bookmark: _Toc80808933]A2: Loops in Python

Loops are iteration control statements. In Python, there are two types of loops:
1. For loop. In Python, it can be used in two ways:
1. Repeat module A for X times. That means the module inside the "body" of the loop will be executed a fixed amount of times (if nothing interrupts the execution).
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2. Repeat module A for each iteration of iterable object X. That means if we have some variation of an array, list, or something that we can go through in order, the module will be executed for each object inside of it.



2. While loop - repeat while the condition is satisfied. There are two types of it:
1. While - Check if the condition is satisfied, if not execute the module, loop
2. Do While - Execute the module, check if the condition is satisfied, if not loop
	They may feel similar but in some cases, the "Do While" can save many lines of code.





[bookmark: _Toc80808934]A3: Lists
Lists are objects used to store multiple variables in one place. In Python, particularly, they are one of four types used to store collections of data. They are ordered, changeable, and allow duplicate values.
· Ordered means that the elements in them have defined order
· Changeable means that the elements in them can be added, deleted or changed.
· "Allow duplicate values" means that if we want to store two or more same values, we can do so.

A variable has its type and value, while the list's type is "list" and it can store many variables of different types and with different values.
A list's item can be accessed in two ways:
1. With its index - list[3] - this will return the fourth element in the list
2. With negative index - list[-2] - this will return the second last element






[bookmark: _Toc80808935]PART B (IMPLEMENTATION)

[bookmark: _Toc80808936]Exercise 1:
The problem here is very simple and can be split into three separate parts:
Taking input - we should check for valid input type
Calculating the final price
Printing the results


The most challenging part is validating the input. We have to ask for it until a valid value is accepted. In this case, we can make a "while" cycle that takes the input, verifies it, and ends if it is valid.
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The other parts are simple.
We get the final price by multiplying the cost of the product by the quantity, and finally, we print the results.
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[bookmark: _Toc80808937]Exercise 2:
The current problem is as simple as the previous one. We have to:
Take and verify input
Calculate
Return results


For the first step, we may create a function like "input()" with the difference that it will also verify the taken input. We will call that function "float_input()". It takes one parameter for the message that will be shown to the user.
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Then we just call that function two times and save the returned values.
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Now we have to calculate the areas of the circles. We create variables for them and use the formula. It is done.
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The only thing left is to see which variable has a bigger value and subtract the other from it.
We do this and print the result to the user.
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[bookmark: _Toc80808938]Exercise 3:
This problem has the same steps again.
We can use the same function from the previous exercise ("float_input(text)") for the staff salaries.

[image: ]    We define two lists, one for the 
staff and one for the salaries. 
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Now with a "for" cycle counting from zero to four, we take the input, and then with a similar cycle, we print the saved values.






Now with another "for" cycle, we calculate the total salary and then print the results.
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[bookmark: _Toc80808939]Exercise 4:
In this problem, we have to take input while the user wishes to exit. In this case, we have to make a "while" loop. It will stop if the input from the user says he does not want to continue to play.


So, at the beginning of the loop, we take the input and check it. If it is not "yes" we break out of the cycle and the program stops.
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If the program does not stop we generate three random numbers from zero to nine and print them to the user.
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     Then we check for winning combinations and calculate the winning price.
Lastly, we add the price won to the user points and print the corresponding message.


[bookmark: _Toc80808940]CODES:
[bookmark: _Toc80808941]Exercise 1:



# TAKING INPUT AND VALIDATING
name = str(input('Enter your name: '))

price = None
while type(price) != float:
    try:
        price = input('Enter the price of the product: ')
        price = float(price)
        if price <= 0:
            raise ValueError
    except ValueError:
        print('I am afraid ' + str(price) + ' is not a valid price.')
        price = None

quantity = None
while type(quantity) != int:
    try:
        quantity = input('Enter the quantity: ')
        quantity = int(quantity)
        if quantity <= 0:
            raise ValueError
    except ValueError:
        print('I am afraid ' + str(quantity) + ' is not a valid quantity.')
        quantity = None

# CALCULATING THE FINAL PRICE
final_price = quantity * price

# PRINTING THE RESULTS
print('\nName: ' + name)
print('Price of the product: ' + str(price))
print('Quantity: ' + str(quantity))
print('Final Price: ' + str(final_price))












[bookmark: _Toc80808942]Exercise 2:


# FUNCTION FOR TAKING INPUT AND MAKING SURE ITS TYPE IS FLOAT
def float_input(text):
    data = None
    while type(data) != float:
        try:
            data = input(text)
            data = float(data)
            if data <= 0:
                raise ValueError
        except ValueError:
            print('I am afraid ' + str(data) + ' is not a valid float number.')
            data = None
    
    return data


# TAKING THE INPUT
r1 = float_input('Enter the first radii: ')
r2 = float_input('Enter the second radii: ')

# CALCULATING THE AREAS
p = 3.14159
a1 = p * r1 * r1
a2 = p * r2 * r2

# CALCULATING THE ANSWER
answer = None
if a1 > a2:
    answer = a1 - a2
else:
    answer = a2 - a1
    
# PRINTING THE ANSWER
print('The area of the shaded region is ' + str(answer))













[bookmark: _Toc80808943]Exercise 3:



# FUNCTION FOR TAKING INPUT AND MAKING SURE ITS TYPE IS FLOAT
def float_input(text):
    data = None
    while type(data) != float:
        try:
            data = input(text)
            data = float(data)
            if data <= 0:
                raise ValueError
        except ValueError:
            print('I am afraid ' + str(data) + ' is not a valid salary.')
            data = None
            
    return data


# DEFINING THE LISTS
staff_members = list()
salaries = list()

# TAKING INPUT
for i in range(5):
    staff_members.append(input('Enter staff name: '))
    salaries.append(float_input('Enter salary: '))

# PRINTING THE INPUT TAKEN
print('Staff details entered:')
for i in range(5):
    print(staff_members[i] + ' ' + str(salaries[i]))
    
# CALCULATING THE TOTAL SALARY
total = 0
for salary in salaries:
    total += salary

# PRINTING RESULTS
print('Total salary amount is: ' + str(total))
print('Total salary amount with 10% increase: ' + str(total + (total/10)))








[bookmark: _Toc80808944]Exercise 4:



from random import randrange

points = 0

while True:
    bonus = 0
    
    # ASKING THE USER WHETHER TO CONTINUE OR TO STOP
    answer = input('Spin? ')
    if answer.lower() != 'yes':
        break
    
    # GENERATING THE RANDOM NUMBERS
    n1 = randrange(0, 10, 1)
    n2 = randrange(0, 10, 1)
    n3 = randrange(0, 10, 1)
    # PRINTING THEM
    print(str(n1) + ' ' + str(n2) + ' ' + str(n3))
    
    # CHECKING IF AND WHAT PRICE IS WON
    if n1 == n2 == n3:
        if n1 == 9:
            bonus = 2000
        else:
            bonus = 15
    elif n1 == n2:
        if n1 == 9:
            bonus = 200
        else:
            bonus = 5
    elif n2 == n3:
        if n2 == 9:
            bonus = 200
        else:
            bonus = 5
    elif n1 == n3:
        if n1 == 9:
            bonus = 200
        else:
            bonus = 5

    # ADDING THE POINTS
    points += bonus
    
    # PRINTING THE MESSAGE
    if bonus == 0:
        print('You lose, your points are ' + str(points))
    else:
        print('You win, your points are ' + str(points))
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# TAKING THE INPUT
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# PRINTING THE ANSWER
print('The area of the shaded region is ' + str(answer))
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while True:
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break





image21.png
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