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In the following report, presented would be an explanation on the different types of control structures in programming, selection control structure handled by using if/elif structure in Python, a  comparison and contrast of the different types of loops in Python, explanation of “for” loop, defining of list and explanation of it. Furthermore, there are exercises included. 






Control structures in programming
	Control structures are like the scenario of a program – they have their own path, their conditions given, their content – and based on this, a program functions. 

Types of control structures in programming
	Control structures have three types: sequence, conditional and iterative. 
The first type, sequence, is the most casual one – instruction given, instruction executed. It is as if a character from the scenario is hungry, so they go to a shop and they buy food. It is something simple, when hungry: go out shopping  eat, till full. By executing these simple tasks, the character would not be hungry anymore and this looks like a casual sequence control structure. Let’s say these actions were not enough, more actions (control blocks) could be inserted until it’s done, but the type remains the same, as long as it remain straightforward, with no conditions included. 
Conditional type is the second type of control structures. It gets a little more complicated, since there are number of conditions to follow and this type of structures are of three kinds: single alternative, double alternative, multiple alternative. 
In the single alternative there’s only one condition and that’s all to it – it’s as if a character from the scenario is an athlete and they are debating on whether or not they should have a bit more than normal amount of chocolate days before a sport event. Now if they did so, it might have caused some circumstances on the sporstfield. A Python example would look like this: 
caloriesCapDaily = 2000
caloriesMealDaily = 1800
chocolateCalories = 543
if caloriesMealDaily + chocolateCalories > caloriesCapDaily:
    print("Too many calories!")
	There’s the double alternative conditional type of control structures where we do not expect only two outcomes – either fulfilled “if” condition or just end of the task. Here, it is about three ways of dealing with a condition. It is as if a character from the scenario attends art school and now has to debate whether they want a computer with a drawing pad or a tablet which they can draw on. The tablet feels like the better choice, because of its mobility. 
tabletPracticalityGrade = 10
computerPracticalityGrade = 6
if tabletPracticalityGrade > computerPracticalityGrade:
    print("Tablet is of a better use. ")
elif tabletPracticalityGrade < computerPracticalityGrade:
    print("Computer is of a better use. ")
	The final kind of a conditional type of control structures is the multiple alternative kind. It presents the opportunity to make indefinite number of conditions. Let’s say there’s a robot from the same scenario used as an example the whole report – the metal friend has to save people from some kind of a robbery attack in a bank. The robot is a new model, so there’s not much information out about it. The scene is as follows: on a casual day, robbers enter the bank as normal customers, but then take guns out, disarm the police guards that are there just in case if the robot goes wrong, they have the cameras’ cables already cut, they have hacked the Wi-Fi in the building and now have full connection to whatever happens through it and they gather people quickly in a circle as their | | . They threat the robot that if he does something sketchy, won’t be “so kind” to the people inside,  if he runs away from the building – same outcome, if he tries to fight – same outcome, he knows he can’t notify the police through internet connection, because it’s breached. The robot analyses the situation and looks for a hundred percent safe path. The robot acts patiently and cooperative, while it thinks of the best outcome. And it uses multiple alternative conditional type of control structures to do it. The Python code looks like this: 
usingGuns = 70
runningAway = 40
fightBack = 60
notifyThroughInternet = 40
notifyThroughCall = 100
if usingGuns == 100:
    print("Attack!")
elif runningAway == 100:
    print("Run away and notify the police!")
elif notifyThroughInternet == 100:
    print("Notify the police through internet!")
elif notifyThroughCall == 100:
    print ("Use the secret platform for connection!")
	
	The third type of control structures in programming is iteration. It uses logic of repeating. For the most simple example of all is counting. To count to 100, this type of control structure could be used. There are two kinds of it – for and while repeat structure. 

Loops in Python 
	There are only two types of loops – “for” and “while” – and a mixture of them – nested loops. “For” loops go well through iterable objects (lists, tuples and more) and executes the given code as many times as needed for the whole object. “While” loop, however, deals with a block of statements as many times as the condition would be true (similar to “if” condition, but this is done repeatedly). 
 	The main and most huge similarity both loops have is that they go through an area of objects and they act upon them. These actions are otherwise done by the programmer, but instead, the loops can do them instead, which provides not only timesaving, but more of an aesthetic look of the coding, more readable. Both of them are practical. 
	However, the difference is the way of working and conditions. For a day-to-day example, “for” loops are like tillage – the tractor or person or animal would go through soil (the iterable objects), but only certain places would go through tillage (the given command). “While” loops are like flower-planting in a garden – it’s not just a zone (the iterable objects) a person just does the job on (a command is executed), it’s more delicate and with more questions (conditions) to it: is the place good for this kind of flower or should it be placed somewhere where it’s sunnier and not covered by the house’s shadow most of the time, does it require much of watering and should be further away from plants that do not require much of water (different conditions)? “While” loops would “allow” a plant to be planted only on a good for it place of the garden and would keep executing the same action, until all plants are planted in the garden.  Long story short: “for” loops solve problems on bunch of items, however “while” loops solve problems while repeating an action until a condition is met. [1]

“For” Loops
	In bigger detail, shown with example, you can manipulate different items from an object. For an instance, there’s a person in a shop, on the till. They have bought different items. The person demands the final sum and the price of every item larger than £20. That’s how it’s done, codewise:
prices = [20.99, 38.99, 15.99, 26.99, 12.99, 25.99]
sum = 0
for val in prices:
    sum = sum + val
print("The sum is", sum, "£")

for val in prices:
    if val > 20:
        print(val, "£")
First, there are defined numbers, the price of each product. Then, there’s the starting sum of zero. Using “for” loop, we take all the number inside the brackets (for prices) as values and we then sum them, furthermore with print() them with a proper text and sign. To do the second given task of showing the items with value over 20 pounds, after using “for” loop the same way, there’s an “if” statement that’s put for items with value over 20 pounds. Then, what’s left is only to print() the value with a proper sign.  


Lists
	Lists are multiple elements gathered in one, put between square brackets. It could be anything – letters, numbers – all it takes to distinct the elements is a coma. It is possible to reach parts of this lists, any element, in fact, given the right command. Lists are different from normal variables with its more practical use and way of gathering everything on the same place. It allows comparison between elements with bigger ease. 



Approaching elements of the list
	There are different commands to do so: 
cars = ["Volvo", "Mercedes", "BMW", "Mazda", "Chevrolet", "Moskvich"]
print(cars)
print(cars[2])
print(cars[3:6])
cars.append("Trabant")
print(cars)
cars.insert(5, "Subaru")
print(cars)
cars.remove("Mercedes")
print(cars)
carsLen = sorted(cars, key=len)
print(carsLen)
carsReversed = list(reversed(cars))
print(carsReversed)

	First, present the list – cars, in this case. Then, print() to see how it looks. Print([2]) to see the third car on the list (BMW). This is because counting in Python starts from 0 (Volvo). Print([3:6]) to print fourth to sixth car (Mazda to Moskvich) (it counts the element before the element of number in brackets). Append function is to add an element (at the end of the list, by default). The command “insert” (then given number and an element, separated by a coma) is to insert an element at a given place (left to number 2 of elements). Command “remove” indeed removes a given element. Sorted(element, key=) is sorting the elements of a list in specific way of requirement. List(reversed()) is a way to reverse the order elements were set in at the original list. There a way more ways of manipulating elements in list, but these find quite a big use. 

 




Exercises
Exercise 1:
	Code:
flag = False
while not flag:
    name = input("Name of the customer: ")
    if name.istitle():
        while not flag:
            price = input("Price is: ")
            if price.isdigit():
                while not flag:
                    quantity = input("Quantity is: ")
                    if quantity.isdigit():
                        sum = float(quantity) * float(price)
                        print(name, "has to pay", sum, "in total. ")
                    else:
                        print("You must enter a quantity.")
            else:
                print("You must enter a price. ")
    else:
        print("You must enter a name.")

	Screenshot of functionality:
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	The exercise requires three variables: name, price, quantity. By using a flag, I go through the whole process. Then I use “while” loops and “not” statements. Basically, I am contradicting the flag in order to process with the exercise and avoid the user entering the wrong elements. By using the proper element.is() function, I then present clear messages of what needs to be actually done to the user. The code lets the user progress, while getting all the information needed. Float could be either put before input() or where I put it – right in the sum part. I am also using if conditions, which I gave to the “while” loops. Then I have print() function where needed (for explaining what needs to be entered and for final result). 


 Exercise 2:
	Code: 
flag = False
while not flag:
    radiusOne = input("Please enter the radius of the outer circle: ")
    if radiusOne.isnumeric():
        while not flag:
            radiusTwo = input("Please enter the radius of the inner circle: ")
            if radiusTwo.isnumeric() and radiusTwo < radiusOne:
                areaOne = 3.14 * float(radiusOne) * float(radiusOne)
                areaTwo = 3.14 * float(radiusTwo) * float(radiusTwo)
                areaNeeded = float(areaOne) - float(areaTwo)
                print("The area that You are looking for is", areaNeeded)
            else:
                print("The radius of the inner circle is needed here.")
    else:
        print("The radius of the outer circle is needed here.")

[image: ]	Screenshot of functionality: 






















	The principles are about the same to the last exercise. Elements used are: a flag, “while” loop, “not” statement, “if” condition, inputs, floating, and printing, also element.is requirement. So far, perhaps important to say, I was using only Single Alternative Type of Conditional Control Structures. 



Exercise 3:
	Code: 
wm = "The list is currently empty. "
print(wm)
lop = []
los = []
flag = False
while not flag:
    addButton = input('To start adding people, type: "Add". ')
    if addButton == "Add":
        while not flag:
            firstName = input("First employee's name: ")
            if firstName.istitle():
                while not flag:
                    firstSalary = input("First employee's salary: ")
                    if firstSalary.isnumeric():
                        while not flag:
                            secondName = input("Second employee's name: ")
                            if secondName.istitle():
                                while not flag:
                                    secondSalary = input("Second employee's salary: ")
                                    if secondSalary.isnumeric():
                                        while not flag:
                                            thirdName = input("Third employee's name: ")
                                            if thirdName.istitle():
                                                while not flag:
                                                    thirdSalary = input("Third employee's salary: ")
                                                    if thirdSalary.isnumeric():
                                                        while not flag:
                                                            fourthName = input("Fourth employee's name: ")
                                                            if fourthName.istitle():
                                                                while not flag:
                                                                    fourthSalary = input("Fourth employee's salary: ")
                                                                    if fourthSalary.isnumeric():
                                                                        while not flag:
                                                                            fifthName = input("Fifth employee's name: ")
                                                                            if fifthName.istitle():
                                                                                while not flag:
                                                                                    fifthSalary = input("Fifth employee's salary: ")
                                                                                    if fifthSalary.isnumeric():
                                                                                        lop.append(firstName)
                                                                                        lop.append(secondName)
                                                                                        lop.append(thirdName)
                                                                                        lop.append(fourthName)
                                                                                        lop.append(fifthName)
                                                                                        los.append(firstSalary)
                                                                                        los.append(secondSalary)
                                                                                        los.append(thirdSalary)
                                                                                        los.append(fourthSalary)
                                                                                        los.append(fifthSalary)
                                                                                        mlOne = lop[0], los[0]
                                                                                        mlTwo = lop[1], los[1]
                                                                                        mlThree = lop[2], los[2]
                                                                                        mlFour = lop[3], los[3]
                                                                                        mlFive = lop[4], los[4]
                                                                                        sum = float(los[0]) + float(los[1]) + float(los[2]) + float(los[3]) + float(los[4])
                                                                                        sumIncrease = sum + sum/10
                                                                                        print("The information You entered brings this: ")
                                                                                        print(mlOne)
                                                                                        print(mlTwo)
                                                                                        print(mlThree)
                                                                                        print(mlFour)
                                                                                        print(mlFive)
                                                                                        print("Total amount: ", sum)
                                                                                        print("Total amount with 10% increase: ", sumIncrease)
                                                                                    else:
                                                                                        print("We need fifth employee's salary here. ")
                                                                            else:
                                                                                print("We need fifth employee's name here. ")
                                                                    else:
                                                                        print("We need fourth employee's salary here. ")
                                                            else:
                                                                print("We need fourth employee's name here. ")
                                                    else:
                                                        print("We need third employee's salary here. ")
                                            else:
                                                print("We need third employee's name here. ")
                                    else:
                                        print("We need second employee's salary here. ")
                            else:
                                print("We need second employee's name here. ")
                    else:
                        print("We need first employee's salary here. ")
            else:
                print("We need first employee's name here. ")
    else:
        print('If You want to add people and their salary, type: "Add". ')


[image: ]	Screenshots of functionality: 
[image: ][image: ]

	Same principles, using flag to do this. There was a way or two to shorten it a little, but I felt more comfortable going in a bit of a longer way, it felt more secure and currently perhaps making more sense logically. The new element in this exercise is the list methods I’ve used. By using the append and merge commands, I’ve let the user put different kind of correct information in and then, via formulas, made a financial presentation, answering the additional questions. 

Exercise 4:
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