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[bookmark: _Toc80741109]Control structures in programming languages
The control structures are way in which is specified the flow of the control in the programs. Algorithm or program are often clearer and more understandable if they are using self-contained modules which also are called logic or control structures. It is simply analysing and choosing the direction of the flows which are based on certain parameters or conditions. [1]
1. [bookmark: _Toc80741110]Sequential Logic (Sequential Flow) where the flow depends on the series of instructions given to the computer. These sequences can be given by means of the numbered steps explicitly. Most of the processing or complex problems will generally follow the elementary flow patterns. [1]
[image: ]


2. [bookmark: _Toc80741111]Selection Logic (Conditional Flow) which involves number of conditions or parameters which decides one out of several written modules. There are three types of Conditional Structures:

a) [bookmark: _Toc80741112]Single Alternative it provides a single alternative path of execution. If the condition that is being tested is true, the program takes the alternative path. This is the simplest IF statement the structure is as follow: [1]
If (condition) then:
[Wear a coat]
[End of If structure]

                                                                    [image: ]  
Here for example, we see decision-making and depend on the condition it will execute the commands or statements. If in this situation condition is FALSE this program will skip execution.



b) [bookmark: _Toc80741113]Double (Dual) alternative has control structure and decision-making statements on both paths. Here we have IF statement and we have ELSE statement. In this structure we will have question which answer need to be YES or NO. If is TRUE (YES) will be executed one statement and if is FALSE (NO) will be executed the other statement. [1]


If (Condition), then:
     [Block 1]
Else:
     [Block 2]
[End if structure]

                                                   [image: ]


c) [bookmark: _Toc80741114]Multiple alternatives are a structure where the algorithm can contain several decisions to be made where a variable or expression has been put to test separately for one of the several possible integral values. This is more complex condition which include IF - ELIF - ELSE statement. [1]
If (condition A), then:
     [Column A]
Else if (condition B), then:
     [Column B]
        ..
        ..
Else if (condition C), then:
     [Column C]
[End If structure]

[image: ]
Here the ELIF statement helps to be checked if any expression can be TRUE and also is optional as well like the ELSE statement.


[bookmark: _Toc80741115]Types of Loops 
Loops are used to execute repeatedly statements until particular condition is satisfied. However, the looks have number of iterations which means that it has a number of times the loop will be run. Python has two types of loops called FOR LOOP and WHILE LOOP. [2]
1. For loop is used to iterate over a sequence of numbers. This happens when it is using the “range” and “xrange” functions. There is a difference between those two ranges white the “range” returns a new list with numbers, the “xrange” does returns an iterator which is more efficient. Also, the range function is zero based. [2]
Example of for loop:
[image: Text

Description automatically generated]
Output:
[image: Graphical user interface, text

Description automatically generated]
Example of for loop with range and xrange:
[image: Text

Description automatically generated]
Output:
[image: Graphical user interface, text

Description automatically generated]

2. While loop is repeatedly executing block of statements until the given condition is satisfied. If this condition will become false then will execute immediately the line after the loop. Also, this look is known under category of indefinite iteration which means that we don’t know in advance the number of iterations which we will have while this loop is executed. [2]
Example of while loop:
[image: Graphical user interface, text

Description automatically generated]
Output:
[image: Text

Description automatically generated]

[bookmark: _Toc80741116]Statements in loops
· “break” and “continue” – “break” we use when we would like the exit the for/while loop, however “continue” is usually to skip current block so it can return to the for/while statement. [2]
· “else” clause – when the condition of for/while loop fails then the part of the code “else” is executed. But here if “break” is executed then this “else” part will be skipped, anyway if there will be a “continue” statement the “else” will still be executed. [2]


[bookmark: _Toc80741117]Definition of “list” in Python
This is a common data structure and powerful tool in Python. List can be ordered and be with definite count and mutable. In the creation of the list all elements have to be placed inside the square brackets [ ] and they have to be separated by commas. If you want to access element from a list we need to use index operator [ ] so we can access the item this index needs to be integer. The list can contain different types of elements also duplicated ones (integer, float, string etc.). Elements can be added into lists by simply using a build-in append() function. But here can be added just one at a time element if we would use this function, however if we would like to use multiple elements within the append() we can do this with loops. With this build0in function we can also add Tuples because they are immutable. Another thing which we can do also is to add list into existing lists again with the append() method. [3]

[bookmark: _Toc80741118]Examples of lists in Python:
1. [image: Text

Description automatically generated]
Output:
[image: Text

Description automatically generated]
2. [image: Text

Description automatically generated]
Output:
[image: Text

Description automatically generated]

3. [image: Text

Description automatically generated]
Output:
[image: Text

Description automatically generated]
4. [image: Text

Description automatically generated]
Output:
[image: Text

Description automatically generated]
5. [image: Text

Description automatically generated]
Output:
[image: Text

Description automatically generated]

6. [image: Text

Description automatically generated]
Output:
[image: Text

Description automatically generated]

[bookmark: _Toc80741119]Program writing in Python
1. In the first program we allow user to input product, price, and quantity. As a result, he will get a receipt of how much he will need to pay for his purchase. The code is as follow:
2. product = str(input("Product: "))
price = float(input("Price: "))
quantity = float(input("Quantity: "))


def get_product(num_1, num_2):
    result = num_1*num_2
    return result


def print_header():
    print("Cash Receipt\n-----------------")


def print_body():
    print("Charged for - ", product,
          "\n price - £ " + str(price),  " x  quantity - " + str(quantity),
          "\n = total - £ " + str(get_product(price, quantity)))


def print_footer():
    print("-------------------\nCustomer: Teodora")


def print_receipt():
    print_header()
    print_body()
    print_footer()


print_receipt()

The output of the code is:
[image: ]
Program has executed everything correctly for the given task.
3. 
In this program we will allow the user to enter the radii so the program can calculate the shaded area 
[image: ]
The code is as follow:
def circle_area(radius):
    area = (pi * radius**2)
    return area


pi = 3.14

radius1 = float(input("Input the radius of the circle 1 : "))
radius2 = float(input("Input the radius of the circle 2 : "))

while radius2 <= 0:
    print("Radius 2 should be above 0! :")
    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))

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

result = result_r2 - result_r1

print("The shaded region is : " + str(result))
The output is as follow:
[image: ]


In other hand if user inputs value under 0 the program will have the following output:
[image: ]
4. In this program we will make a list which will be for IT department. Here we will allow the user to input staff names and monthly salary which will be made in two lists. After user input this one will be calculating how much money are needed to be spend for the employees of the IT department for salaries every month. And at the end will be calculated how much money more they will need if there will be increase with 10% on the salary.
Code is as follow:
a = ["peter", "bob"]
b = [1400.00, 1399.00]

n = int(input("How many staff members you will enter   : "))


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

    num = float(input("Please enter the salary: "))
    b.append(num)


for _ in range(n):
    add_staff()

sum_sal = 0

for salary in b:
    sum_sal = (sum_sal + salary)

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

for x, y in zip(a, b):
    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)
sum2 = (sum1 + sum_sal)

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

[image: ]
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