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The three basic types of control structures are sequential, selection and iteration. They can be combined in any way to solve a specified problem.

Sequential is the default control structure, statements are executed line by line in the order in which they appear. The selection structure is used to test a condition. A sequence of statements is executed depending on whether or not the condition it true or false. This means the program chooses between two or more alternative paths. Condition refers to any expression or value that returns a Boolean value, meaning true or false.

The three main types of selection statements are "if," "if/else" and "switch" statements. The most basic and common is the "if" statement. The "if" and "if/else" statements can be nested. Switch statements are ideally used when there are multiple cases to choose from.

The iteration or repetition structure repeatedly executes a series of statements if the condition is true. The condition may be predefined or open-ended. "While", "do/while" and "for" loop are the three types of iteration statements. A loop can either be event controlled or counter controlled. An event-controlled loop executes a sequence of statements till, and event occurs while a counter-controlled loop executes the statements a predetermined number of times.

We will now look at the conditional constructions in the Python language, through which our program can behave differently, depending on a given condition. We will explain the syntax of conditional check operators (if, if-elif and else) with appropriate examples and see in what range a variable lives (its range).

Simple checks:
In programming, we often check certain conditions and perform different actions depending on the result of these checks. We perform the checks by means of if clauses, which have the following construction:

if "condition":
     # body of the conditional structure

Example: excellent grade
Enter a score in the console and check that it is excellent (≥ 5.50).

grade=float(input())
if grade>=5.50:
    print("Excellent")


If we test the code from the example locally and enter different grades, for example 4.75, 5.49, 5.50 and 6.00. For grades less than 5.50, the program will not display anything, and for grades 5.50 or higher, it will display "Excellent!".
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Checks with if-else construction:

The if statement can also contain an else clause with which to perform a specific action in case the Boolean expression (which is specified at the beginning if a Boolean expression) returns a negative result (False). Thus constructed, we call the conditional construction if-else and its behavior is as follows: if the result of the condition is positive (True) - we perform some actions, and when it is negative (False) - others. The format of the construction is:

grade=float(input())
if grade>=5.50:
    print("Excellent")
else:
    print("Not excellent")
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For blocks of code:

By tabbing we create a block of code through which a group of commands can be executed. When we have code in if, elif, else (and other constructions) and we want to perform a series of operations, we put them in a block after the condition.

It is a good practice to use tabs (or four spaces) because this makes our code more read able and tidy, thus avoiding errors during code execution.









Here is an example of a bad indentation:
firstNum=4
secondNum=1

if firstNum>secondNum
    result = secondNum - firstNum
    print("result")
elif secondNum>firstNum:
    result=secondNum-firstNum
    print("result")

The above code will either give an error because it is incorrectly formatted, or its execution will display the wrong result on the console:
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With correct indentation:

firstNum = 4
secondNum = 1
result = 0
if firstNum > secondNum:
    result = firstNum - secondNum
elif secondNum > firstNum:
    result = secondNum - firstNum
print(result)

The following will be printed on the console:
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Variable life:

Each variable has a range in which it exists, called a variable scope. This range specifies where a variable can be used. In Python, variables can be used anywhere, if they are initialized at least once.

In the example below, on the last line on which we try to print the variable my_name, which is defined in the else construct, we will get an error, because in this case the body of the else clause in which we initialize the variable is not fulfilled. But printing the can_drive variable is a problem because the program entered the body of the if clause and initialized the variable. However, as you can see, the variables can_drive and my_name are colored yellow. This is a warning from PyCharm that we may get an error. Therefore, it is best to be careful with where we initialize the variables.


my_age = 20
if my_age >= 18:
    can_drive = True
else:
    my_name = "Ivan"

    print(my_age)
    print(can_drive)
    print(my_name)



Series of inspections:

Sometimes we need to perform a series of checks before deciding what actions our program will perform. In such cases, we can apply the if-elif ... else construct in series. For this purpose we use the following format:

if condition:
    # body of the conditional structure
elif condition2:
    # body of the conditional structure
elif condition3:
    # body of the conditional structure

else:
    # body of else construction

Example: a number from 1 to 9 in English:
Write a number in the range from 1 to 9 with text in English (the number is read from the console). We can read the number and then print its corresponding English word through a series of checks:

number = int(input())

if number == 1:
    print("one")
elif number == 2:
    print("two")
elif number == 3:
    print("three")
elif number == 4:
    print("four")
elif number == 5:
    print("five")
elif number == 6:
    print("six")
elif number == 7:
    print("seven")
elif number == 8:
    print("eight")
elif number == 9:
    print("nine")
else: 
    print("number too big")

The program logic of the example above sequentially compares the input number from the console with the digits 1 to 9, with each subsequent comparison performed only if the previous comparison was not true. Finally, if none of the if conditions are met, the last else clause is executed.

Output:
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Nested checks:
Quite often the program logic requires the use of if or if-else constructions, which are contained in each other. These are called nested if or if-else constructs. As the name "nested" implies, these are if or if-else constructs that are placed in other if or else constructs.

if condition1:
    if condition2:
        # body
    else:
        # body


[bookmark: _Toc80824028]A2 Different types of loops in Python.

[bookmark: _Toc80824029]For loop:

In programming, we often have to execute a block of commands several times. For this purpose, the so-called cycles. Let's look at an example of a for loop that goes through the numbers 1 through 10 and prints them. The loop starts with the for operator and passes through all values for a given variable in each interval, for example all numbers from 1 to 10 inclusive (excluding 11) and executes a series of commands for each value. An initial value and an end value can be set in the cycle declaration, and the end value is not included in the range. The body of the loop is a block with one or more commands. The figure below shows the structure of a for loop. In most cases, a for loop rotates from 1 ton (for example, from 1 to 10). The purpose of the cycle is to go sequentially through the numbers 1, 2, 3…, n and for each of them to perform some action. In the example above, the variable(i) takes values from 1 to 10 and the current value is printed in the body of the cycle. The cycle is repeated 10 times and each of these repetitions is called an "iteration".

for i in range(1, 11):
    print("i=" + str(i))

Example: numbers up to 20 ending in 7:

for i in range(1, 20):
    if i % 10 == 7:
     print(str(i))
Output:
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It is useful to know that for loops do not only work with numbers. We can solve the problem by turning a for loop, which passes sequentially through all the letters of the Latin alphabet:

for i in range(ord("a"), ord("z") +1):
    print(chr(i))

Output:
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Nested cycles:

Inserted cycles are a construction in which another cycle (internal) is performed in the body of one cycle (external). For each rotation of the outer cycle, the inner rotates the whole. This happens as follows:
· When starting the execution of nested loops, the outer loop starts first: its control variable is initialized and after checking for the end of the loop, the code in its body is executed.
· The internal cycle is then executed. The initial value of its control variable is initialized, a loop end check is performed, and the code in its body is executed.
· The internal cycle is then executed. The initial value of its control variable is initialized, a loop end check is performed, and the code in its body is executed.
· When the set value for the end of the inner cycle is reached, the program returns one step up and the started execution of the outer cycle continues. The control variable for the outer cycle is changed in one step, it is checked whether the end condition is satisfied and a new execution of the nested (inner) cycle is started.
· This is repeated until the external loop variable reaches the end-of-loop condition.

Here is an example to illustrate the nested loops. The goal is to reprint a rectangle of N x N asterisks, rotating a loop from 1 to N for each row, and rotating an nested loop from 1 to N for each column:

n = int(input())
for row in range(1, n + 1):
    for col in range(1, n+1):
        print("*", end="")
    print()

Output:
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In Python, when the default initial value of a variable in a loop (i = 0) it doesn't work for us, we can change it with the above syntax. I.e., when we want the cycle to start from 1 and rotate to n inclusive, we write: for i in range (1, n + 1)   The first value in parentheses indicates the beginning of the cycle, and the second - the end of the cycle, but not including, i.e. the cycle ends before it is reached.

Let's look at the example above. After the initialization of the first (external) cycle, its body, which contains the second (nested) cycle, starts to run. It itself prints on a row of n stars. After the inner cycle completes its execution in the first iteration of the outer one, then the outer one will continue, i.e., will print a blank line on the console. Then the variable of the first cycle will be updated and the whole second (nested) cycle will be executed again. The inner cycle will be executed as many times as the body of the outer cycle is executed, in this case n times.
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In programming, the while loop is used when we want to repeat the execution of a certain logic while a condition is in effect. By "condition" we mean any expression that returns true
 or false. When the condition becomes incorrect, the while loop interrupts its execution, and the program continues to execute the code after the loop. The while loop construct looks like this:

while....: # Construction of while loop and condition
    print("I am a while loop") # Body of while loop

Example: a series of numbers 2k + 1

We will write a program that prints all numbers ≤ n of the sequence: 1, 3, 7, 15, 31,…, assuming that each subsequent number = previous number * 2 + 1.

Logical stages:
· We create a variable num for the current number, to which we assign an initial value of 1.
· As a condition of the cycle, we put the current number <= n.
· In the body of the loop: we print the value of the current number and increase the current number using the formula from the condition of the problem.

Input:

n = int(input())
num = 1
while num<=n:
    print(num)
    num=2*num+1

Output:
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A "list" is a grouped set enclosed in square brackets and is a very flexible data type. The elements are separated by commas. In terms of physical location, such a grouped set is a list of addresses for its elements. It should be noted that in Python, the list can contain different types of data at the same time: numbers and floating-point numbers, strings, files, etc. In other programming languages this is unacceptable. The Python list has methods that make life much easier for the user. These are called methods. Here is a list of techniques used:

· List1.append (x) is a method that allows you to add each item to the end of the list.
· List1.extened (list2) - add the list of grouped sets2 at the end of the list1. Simply put, the extension allows you to combine two lists.
· List1.insert (i, x) - insert each element of X in position i. For example, if you insert a new object at the top of the list (rather than at the end, as in the add method), the addresses of all components are updated with the information entered.
· List1.remove (x) - remove component X. If there are several X, then the first of the list is cut. If the specified component does not appear in the list, the program throws a ValueError (x not in the list).
· List1.pop ([i]) - Cut and return the item to position i. If the user does not specify an index, then the method deletes the last component. In order to indicate the optionality of the parameter, square brackets are needed, i.e., the position can be skipped.

# List examples in Python

incomes = [150, 200, 70.50, 120]

# Print the list using a fore-loop
print("Incomes:")
for x in incomes:
    print(" ", x)
print()

# Add a new element
incomes.append(300)
print("Added 300")
print("Incomes:", incomes)
print()

# Calculate count, sum, average, first, last, ...
print("Count:", len(incomes))
print("First:", incomes[0])
print("Second:", incomes[1])
print("Last:", incomes[-1])
print("Sum:", sum(incomes))
print("Avg:", sum(incomes) / len(incomes))
print()

# Remove elements at position 1, 2 and 3
incomes = incomes[:1] + incomes[4:]
print("Deleted 3 elements starting at index 1")
print("Incomes:", incomes)
print()

# Modify an existing element
incomes[0] = incomes[0] * 1.2
print("Increased the first income with 20%")
print("Incomes:", incomes)
print()

Output:
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1.Write a program that allows the customer to enter a product name, product price and quantity. At the same time, we will see what the final price of the order is.

A) Logical stages:

1. We give the customer the opportunity to choose the product.
2. We give the customer the opportunity to choose the price of the product.
3. We give the customer the opportunity to choose the quantity of the product.
4. Print total on the screen.







B) Code of the program with annotation:

# program that allows the customer to enter a product name, product price and quantity
product = str(input("Please enter the product of your choice: "))
price = float(input("Please enter the price: "))
quantity = float(input("Please enter the quantity: "))


def get_product(num_1, num_2): # calculation of the price according to the quantity of the product selected by the customer
    result = num_1*num_2
    return result


def print_header(): # the beginning of the receipt
    print("Cash Receipt\n-----------------")


def print_body(): # writing the contents of the receipt
    print("Charged for - ", product,
          "\n price - £ " + str(price),  " x  quantity - " + str(quantity),
          "\n = total - £ " + str(get_product(price, quantity)))


def print_footer(): # who made up the receipt
    print("-------------------\nby..Valentina...")


def print_receipt(): # printing the receipt
    print_header()
    print_body()
    print_footer()


print_receipt() # print total on the screen


C) Testing:
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The program works as expected. It calculates the correct answer!
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Design and construct a program to allow the user to enter the radii to calculate the shaded area.

A) Logical stages:
1. We invite the user to enter the radii of circle1 and circle2.
2. Check for correctly entered radii of circle1 and circle2.
3. Calculate area using a formula: p * (radius ** 2)
4. Calculation of the area of radii from the parameters set by the user of circle1 and circle2.
5. Calculation of the difference between a circle1 and a circle 2.
6. Print the the shaded region.

B) Code of the program with annotation:

# Design and construct a program to allow the user to enter the radii to calculate the shaded area.
def circle_area(radius):
    area = (pi * radius**2)
    return area


pi = 3.14

radius1 = float(input("Input the radius of the circle 1 : ")) # Enter the radius of a circle1
radius2 = float(input("Input the radius of the circle 2 : ")) # Enter the radius of a circle2

if radius1 > radius2: # Checks that the radios are entered correctly by the user
    print("Radius 2 is not correct:")
    radius2 = float(input("Input the NEW radius of the circle 2 : "))

result_r1 = circle_area(radius1)
print("The area of the circle with radius " + str(radius1) + " is: " + str(result_r1)) # calculating the area of a circle with radius1

result_r2 = circle_area(radius2)
print("The area of the circle with radius " + str(radius2) + " is: " + str(result_r2)) # calculating the area of a circle with radius2

result = result_r2 - result_r1

print("The shaded region is : " + str(result)) # calculation of the shaded area is







C)Testing:
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The program works as expected. It calculates the correct answer!
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Write a program that allows the user to enter the names of employees and their salaries in each department of a company. Calculate the total amount of money the department requires to spend on employees' salaries
monthly. Finally, help the department check how much total money they need if a 10% increase in total salary.

A) Logical stages:
1. The user can choose how many employees to enter.
2. Prompt the user to enter a salary.
3. Print a list of workers and their salaries.
4. Calculation of the total amount of salaries.
5. Print calculates the increase in%
6. Print the result on the screen.














B) Code of the program with annotation:

# Write a program that allows the user to enter the names of employees and their salaries in each department of a company. Calculate the total amount of money the department requires to spend on employees' salaries
# monthly
a = ["Peter", "Bob"] #define a list of names
b = [1400.00, 1399.00] # define a list of salaries

n = int(input("How many staff you will enter   : ")) # The user can choose how many employees to enter


def add_staff():
    f = input("Please enter a  name: ") # user enter name
    a.append(f)

    num = float(input("Please enter a salary: ")) # user enter a salary
    b.append(num)


for _ in range(n): # using of loop
    add_staff()

sum_sal = 0

for salary in b: # list of workers and their salaries
    sum_sal = (sum_sal + salary)

print("""Name\t\tSalary\n""")

for x, y in zip(a, b): # Calculation of the total amount of salaries
    print(x, y, sep='\t\t')

print("Total salary amount is : ", sum_sal)

increase = float(input("Enter amount with % increase: "))

sum1 = (sum_sal * increase / 100) # calculates the increase in %
sum2 = (sum1 + sum_sal)

print("Sum for increase: ", sum1)
print("Total salary amount with " + str(increase) + " % increase: ", sum2)












C) Test:
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The program works as expected. It calculates the correct answer!






2

image3.png
ruscerrs/valla/rychaliirroJetCLls/pyLnonrrojece/venv/oln/pyLLnon Jusceirs/valla/ryChalliirrOJecils/pyLnonrrojecCi/olilpLe CHNECKS. Py

7
Excellent

Process finished with exit code 0
1




image4.png
fustios/fvallid/ryblialiiriUjecL Lo/ Py LITUNPIHUJTLL/VENIV/ UL/ Py Liul  JUsStlh o/ valla/srytlialliiirirvjoLLls/ Py Liuviirirvjeci L/ odliipLle UIHITULRS . VY
&
Not excellent

Process finished with exit code 0




image5.png
/Users/Valia/PycharmProjects/pythonProject/venv/bin/python "/Users/Valia/PycharmProjects/pythonProject/Simple checks.py"
File "/Users/Valia/PycharmProjects/pythonProject/Simple checks.py", line 4

if firstNum>secondNum
A

SyntaxError: invalid syntax

Process finished with exit code 1




image6.png
/Users/Valia/PycharmProjects/pythonProject/venv/bin/python /Users/Valia/PycharmProjects/pythonProject/firstNum.py
3

Process finished with exit code 0




image7.png
fusers/valla/srycnarmrrojects/pytnonrroject/svenv/oin/pytnon /susers/vatla/srycharmrrojects/pytnonrFroject/TirstNum.py
7
seven

Process finished with exit code 0




image8.png
/Users/Valia/PycharmProjects/pythonProject/venv/bin/python /Users/Valia/PycharmProjects/pythonProject/firstNum.py
7
17

Process finished with exit code 0




image9.png
/Users/Valia/PycharmProjects/pythonProject/venv/bin/python /Users/Valia/PycharmProjects/pythonProject/firstNum.py

N < X =< c v 53 080T 03 3 XU HIJTA 0 ao oo

Prarpece finiched with avit rnde A




image10.png
/susers/vallia/FPycharmFrojects/pytnonrFroject/venv/bln/python /juUusers/vValla/Fycharmrrojects/pythonrroject/Tirstum.py
5

Fekkkk

Fekkkk

Fekkkk

Fekkkk

Fekkkk

Process finished with exit code 0




image11.png
/Users/Valia/PycharmProjects/pythonProject/venv/bin/python /Users/Valia/PycharmProjects/pythonProject/firstNum.py
8

1
3
7

Process finished with exit code 0




image12.png
/Users/Valia/PycharmProjects/pythonProject/vepv/bin/python /Users/Valia/PycharmProjects/pythonProject/firstNum.py
Incomes:

150

200

70.5

120

Added 300
Incomes: [150, 200, 70.5, 120, 300]

Count: 5
First: 150
Second: 200
Last: 300
Sum: 840.5
Avg: 168.1

Deleted 3 elements starting at index 1
Incomes: [150, 300]

Increased the first income with 20%
Incomes: [180.0, 300]

Process finished with exit code 0




image13.png
/Users/Valia/PycharmProjects/pythonProject/venv/bin/python /Users/Valia/PycharmProjects/pythonProject/firstNum.py
Please enter the product of your choice: = =

Please enter the price: = =

Please enter the quantity: =

Cash Receipt

Charged for - koffe

price - £ 2.5 x quantity - 3.0

= total - £ 7.5

by..Valentina...

Process finished with exit code 0




image14.png
/Users/Valia/PycharmProjects/pythonProject/venv/bin/python /Users/Valia/PycharmProjects/pythonProject/firstNum.py
Input the radius of the circle 1 : -

Input the radius of the circle 2 : =

Radius 2 is not correct:

Input the NEW radius of the circle 2 : =~

The area of the circle with radius 4.0 is: 50.24

The area of the circle with radius 7.0 is: 153.86

The shaded region is : 103.62

Process finished with exit code 0




image15.png
fusers/valla/srycnarmrrojects/pytnonrroject/svenv/oin/pytnon /susers/vatla/srycharmrrojects/pytnonrFroject/TirstNum.py

How many staff you will enter S

Please enter a name: /'

Please enter a salary: @0

Please enter a name: '/ ©
a
a

Please enter salary: 0

Please enter name: !0l
Please enter a salary: =
Name Salary

Peter 1400.0

Bob 1399.0

Viktor 1700.0

Lina 1650.0

Valy 1540.0

Total salary amount is : 7689.0

Enter amount with % increase: = 0

Sum for increase: 650327.931

Total salary amount with 8457.9 % increase: 658016.931

Process finished with exit code 0




image1.jpeg
v hea.
P

- ot e WS





image2.png
/Users/Valia/PycharmProjects/pythonProject/venv/bin/python "/Users/Valia/PycharmProjects/pythonProject/Simple checks.py"
1
Excellent

Process finished with exit code 0




