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PART A  

1. What is a variable and why are they important in writing programs?

During the implementation of a program it is necessary to operate with some values. These values are called variables. Variables serve as data containers of some kind character integer, boolean, symbolic or other. The variable represents one or more cells in the system's RAM. The information in each cell is accessible from its address. To reach it you need to know the address in memory, but this way of access is very laborious and vague. This has led to naming the variables with  names that carry more useful information about the content stored in them. Variables can contain information that is stored only during the implementation of the program, then all the information is directly deleted automatically. Another important thing is that variables can contain different types of information such as integers, real numbers symbols. [1]

Statically entered languages
Static languages ​​check the types in the program at compile time before the program even starts. Any program in which types violate the rules of the language is considered incorrectly formatted. For example, most static languages ​​will reject the expression "a" + 1. The compiler knows that "a" is a string and 1 is an integer and that + only works when the left and right parts are of the same type. So he doesn't have to run the program to find out there's a problem. Each expression in a statically entered language is of a specific type that can be defined without running the code

Dynamically entered languages
[bookmark: _Hlk100595658]Dynamically introduced languages ​​do not require you to specify a type, but they also do not define one. Variable types are not known until they have specific values ​​at startup. For example, a function in Python
def f (x, y): returns x + y
it can add two integers, join strings, lists, and so on, and we can't figure out exactly what's going on until we run the program. Maybe f will be called at some point with two strings and two numbers at another point. In this case, x and y will contain values ​​of different types at different times. Therefore, it is said that values ​​in dynamic languages ​​have a type, but variables and functions do not. The value 1 is definitely an integer, but x and y can be any. [2]

2. Explain what an if/else statement is, how and why they are used?

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 conditional construction
Example 1: excellent grade
grade = float(input())
if grade >=5.50:
    print("Excellent")
Output:
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Example 2:
Simple if Statements, If it is true that the age is greater than 50, then print the statement about the discount, and If the condition is not true skip the block. In this example input form user.
age = float(input("Enter age: "))
if age > 50:
    print("50% discount")

Output:
[image: A screenshot of a computer
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[3] [4]

 Example 3:
weight = float(input("How many pounds does your suitcase weigh? "))
if weight > 50:
        print("There is a $25 charge for luggage that heavy.")
print("Thank you for your business.")
 
Output:
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Checks with if-else construction
The Python if else statement is an extended version of the if statement. While the Python if statement adds the decision-making logic to the programming language, the if else statement adds one more layer on top of it.
Both of them are conditional statements that check whether a certain case is true or false. If the result is true, they will run the specified command. However, they perform different actions when the set condition is false.
When an if statement inspects a case that meets the criteria, the statement will execute the set command. Otherwise, it will do nothing.
if condition:
    # body of conditional construction
else:
    # body of else construction
Simply put, the if else statement decides this: if something is true, do something; if something is not true, then do something else.
Note: the else will only run when the case does not meet the condition of the if statement. [5]

Example 1:
gender = str(input())
if gender == 'm':
    print("Master")
else:
    print("Miss")

Output:
[image: A screenshot of a computer

Description automatically generated with medium confidence]

Example 2 : excellent grade or not 
Like the example above, we enter an evaluation, check if it is excellent, but write a result in both cases.
grade = float(input())
if grade >=5.50:
    print("Excellent")
else:
    print("Not Excellent")

Output:
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3. Why loops are needed in a program and when you might use a for and a while loop

For loops
In programming, we often need to execute a number of commands couple times. For this purpose we use the so-called cycles. 

A Python for loop runs a block of code until the loop has iterated over every item in an iterable. For loops help you reduce repetition in your code because they let you execute the same operation multiple times.
Here is the basic structure of a for loop in Python:

for [item] in [sequence]:
	# Run code

Let’s look at our for loop:
· for tells Python we want to declare a for loop.
· item tracks the individual item each iteration is viewing.
· in separates the item from the sequence.
· sequence refers to the object over which you want to iterate.
The code that is within our for loop will run until every item in our sequence has been read by our program.
Example 1: 
for i in range(1,16):
    print("i= " + str(i))
Output:
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Example 2:
The loop starts with and passes through all the data for a variable in a given interval, for example all numbers from 1 to 15 (except 16), and executes a series of commands for each value.
The cycle is repeated 15 times and each of these repetitions is called an "iteration".
Example 2:  numbers up to 1000 ending in 7
Write a program that finds all numbers in the interval [1… 1000] ending in 7.
for i in range(1, 1000):
    if i % 10 == 7:
      print(str(i))

Output:
[image: A screenshot of a computer
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While loops
The next type of loops are called while loops. What is specific about them is that they repeat a block of commands while a condition is true. As a structure they differ from that of for loops, they even have a simplified syntax.
They is used to execute a block of statements repeatedly until a given condition is satisfied. And when the condition becomes false, the line immediately after the loop in the program is executed.
 While loop falls under the category of indefinite iteration. Indefinite iteration means that the number of times the loop is executed isn’t specified explicitly in advance.

Example 1:
i=1
while(i<11):
    print(i)
    i+=1

Output:
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Example 2:  when we want to make the user enter a number in a certain range:
while(True) :
    num = input("Enter a number greater than 0 : ")
    if(int(num) <= 0) :
        print("Error, i said greater than 0!!!")
    else:
        break
Output:
[image: A screenshot of a computer
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Example 3:
while (True):
    num = float(input(f"Please enter number: "))
    if (float(num) < 0):
        print("please try again")
    else:
        break

Output:
[image: A screenshot of a computer

Description automatically generated with medium confidence]



References

[1] 	"dmoodle.tugab.bg," [Online]. Available: http://dmoodle.tugab.bg/pluginfile.php/1896/mod_resource/content/2/4.6.%20%D0%9F%D1%80%D0%BE%D0%BC%D0%B5%D0%BD%D0%BB%D0%B8%D0%B2%D0%B8.%20%D0%98%D0%BD%D0%B8%D1%86%D0%B8%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F%20%D0%BD%D0%B0%20%D0%BF%D1%80%D0%BE%D0. [Accessed 10 04 2022].
[2] 	"polarize," 2010. [Online]. Available: https://polarize.ru/bg/internet/osnovnye-principy-programmirovaniya-staticheskaya-i-dinamicheskaya-tipizaciya-tipizaciya-yazykov-programmi/. [Accessed 10 04 2022].
[3] 	Rohit, "tutorial.eyehunts," 26 07 2021. [Online]. Available: https://tutorial.eyehunts.com/python/python-if-true-statement-example-code/. [Accessed 28 04 2022].
[4] 	"geeksforgeeks.," 30 09 2021. [Online]. Available: https://www.geeksforgeeks.org/python-if-else/. [Accessed 28 04 2022].
[5] 	"bitdegree.," 25 11 2019. [Online]. Available: https://www.bitdegree.org/learn/python-if-else. . [Accessed 28 04 2022].
[6] 	"python-book.softuni," 04 2018. [Online]. Available: https://python-book.softuni.bg/chapter-05-loops.html. [Accessed 12 04 2022].





PART B (IMPLEMENTATION)
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name = str(input("Enter item name:"))
age = int(input("enter your age: "))
height_in_metres = float(input("enter height in metres:"))
max_height = 3.0
if height_in_metres >= 3.0:
    print("The set height is too high. Please enter a new value")
    height_in_metres = float(input("enter height in metres:"))
print("Thanks, you entered", "Your name is: ",name, "your age is: ",age, "your height is: ",height_in_metres)

Output:
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from math import pi

r = float(input("Input the radius of the circle: "))
r = pi * r ** 2
b = float(input("please enter side of square: "))
c = float(input("please enter width of rectangle: "))
d = float(input("please enter length of rectangle: "))
square=b*b
rectangle=c*d
shaded_area = r - (square+rectangle)

print("The shaded area is: ", shaded_area, str("cm"))

Output:
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def inputData():
    miles = input()
    if miles.isdigit() is True:
        miles = float(miles)
    else:
        print("Please try again. Enter valid value: ")
        miles = inputData()
    return miles

if "start" == "start":
    list_arr = ["Monday", "Tuesday", "Wednesday", "Thursday", "Friday", "Saturday", "Sunday"]
    miles_to_the_litre = 11.2
    rate = 1.35
    total = 0
    for week in list_arr:
        print("Please enter your miles for {0}".format(week))
        total = total + inputData()
    result = (total / miles_to_the_litre) * rate

    print("The total mileage for this week was: {0}".format(round(total,4)))
    print("Cost of petrol for the week : {0}".format(round(result,4)))

Output:
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