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Part A.
A1.What is a variable and why are they important in writing programs? Discuss the way variables are handled in the programming language you have studied (e.g. static vs. dynamic typing).


A variable is a symbolic name (or reference to) data. The name of the variable represents the information it contains. Variables are so titled because the information represented through them can change while the operations on the variable stay constant. A programme should be written in "Symbolic" notation in general, so that a statement is always true symbolically. If I want to know the average of two grades, I can write "average = (grade 1 + grade 2) / 2.0;" and the variable average will then contain the average grade regardless of the scores recorded in the variables grade 1 and grade 2.(Utah.edu)

Python is a dynamic language (Chen et al., 2020), which implies that it checks for mistakes in program code during run-time, as opposed to static typing (like in C), which checks for problems during compile time. The two main advantages of dynamic typing in a programme are that (1) the programme will run and execute even if it contains errors, and (2) we do not need to specify the variable's data type.( Bayen, Kong and Siauw, 2020)
       1.  In a static typing application, the following code will produce a type error, but not in Python.
      2. The code also assigns the variable 'jam' a string type without defining the data type. The software saved the string 'Hello' as a string type, as shown by the last instruction.

	jam = 'HI'

if False:
    jam = jam-1
else:
    print(jam * 3)

print (type(jam))
	OUPUT

HIHIHI
<class 'str'>








A2. Explain what an if/else statement is, how and why they are used, and give a code example of when you would use one. Include in your answer a discussion of the use of multiple conditions.

A if/else statement is used to make decisions. In this case, the programme analyses the test expression and executes the statement (s) only if the test expression is True. The statement (s) are not performed if the test expression is False. The indentation in Python indicates the content of the if statement.(Python programming)
       

· General syntax:
         
	if expression:

	                 statement(s)

	        else

	                 statement(s)




How  they are used?
An if/else statement is used in Python as a flow-control tool (Python Software Foundation, 2022). An else statement can be combined with an if statement. An else statement contains the block of code that executes if the conditional expression in the if statement resolves to 0 or a FALSE value.The else statement is an optional statement and there could be at most only one else statement following if.If the condition is true then executed the following information under if statement .If not executed the else statement.

Why are they used?
The relevance of an if/else statement is the ability to perform selective execution of a block of code. 

EXAMPLE                                                         
	           

	                                                                              Output 1:

	a=int(input(“Enter the value of a:”))                     Enter the value of a:5

	if(a>0):                                                                  The value 5 is positive

	           print(“The value of “,a,” is positive”)        This is an example of if..else

	else                                                                         Output 2:

	           print(“The value of “,b,” is negative)          Enter the value of a :-2

	print(“This is an example of if..else”)                    The value -2 is negative

	                                                                               This is an example of if..else

	



A3. Explain why loops are needed in a program and when you might use a ‘for’ and a ‘while’ loop. Give suitable examples of each in the programming language you have studied.
  
In programming, the loops are the constructs that repeatedly execute a piece of code based on the conditions. These are useful in many situations like going through every element of a list, doing an operation on a range of values, etc.
There are two types of loops in Python and these are for and while loops. Both of them work by following the below steps:
          1. Check the condition
          2. If True, execute the body of the block under it. And update the iterator/ the value on which the condition is checked.
          3. If False, come out of the loop
While loops:
While loops execute a set of lines of code iteratively till a condition is satisfied. Once the condition results in False, it stops execution, and the part of the program after the loop starts executing.
  Syntax of while loops is:
	while condition:

	            statement(s)



Example of Python while loop:
	i=1                                          output:

	while (i<=5):                          1

	       print (i)                            2

	       i=i+1                                3
                                                4

	                                                5

	


  
Here the condition checked is ‘i<=5’. For the first iteration, i=1 and is less than 5. So, the condition is True and 1 is printed. Then the ‘i’ value is incremented to print the next number and the condition is checked. When the value of ‘i’ becomes 6, the condition will be False and the execution of the loop stops.



For Loops:
For loop in Python works on a sequence of values. For each value in the sequence, it executes the loop till it reaches the end of the sequence. The syntax for the for loop is:
 
   
	for iterator in sequence:

	               statement(s)



 
  Example of Python for loop:
  
     
	for i in range(5):             output:

	           print(i)                      1

	                                            2

	                                            3

	                                            4


               
I gave the input as 5 for the range function, I got the output only till 4. This is because the range function starts from 0 and forms a sequence of values from 0 to the value one less than the argument. Here we have 0 to (5-1) i.e., 0 to 4.
To get from 1 to 5, there is two ways:
1. We can print the value of ‘i+1’ rather than ‘i’
2. We can give the sequence as the range(1,6). Giving the first argument as 1, makes the sequence start from 1. Since the end value will be 6-1= 5, we get the output till 5.
The below example shows the outputs of both cases.
	for i in range (5):                                 output:

	         print (i+1)                                    1

	for i in range (1,6):                               2

	        print(i)                                          3

	                                                            4

	                                                            5

	                                                            1

	                                                            2

	                                                            3 

	                                                            4

	                                                            5









Part B. (IMPLEMENTATION)

Exercise 1. – Program Code
	name= ""

	age=0

	height=0

	name=input("Please enter your name:")

	print ("Please enter your age (16-100:")

	

	agestop=True

	heightstop=True

	while agestop:

	    try:

	        age=int(input())

	        if age >=12 and age <=90:

	            agestop =False

	        else:

	            print("Accepted range is 12-90")

	    except ValueError:

	        print("Accepted range is 12-90:")

	        continue

	print("Please enter your height (1.20 and 2.00:") 

	

	while heightstop:

	    try:

	        height =float(input())

	        if height >=1.2 and height <=2.0:

	            heightstop=False

	        else:

	            print("Accepted range is 1.20 and 2.00:")

	    except ValueError:

	        print("Accepted range is 1.20 and 2.00:")

	        continue

	print("Thanks, you entered:" + str(name) + str(age) +"years old -" + str(height) + "mtall")    



Input in PythonCompiler
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Output
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· To check for validity of the height and age entered, a minimum and maximum was set
· The minimum height was set at 1.20m, and the maximum at 2.00m
· The minimum age was set at 16, and the maximum at 100
· A 'while' loop was used in the programme to iterate the block of code that requested the user to enter their height or age and save it to a variable. Furthermore, the validity of the loop was checked, and the user was requested to re-enter the height or age.

Exercise 2 – Program Code
	import math

	squareside=0

	rectangularheight=0

	rectangularlenght=0

	radius=0

	circlearea=0

	squarearea=0

	rectangularea=0

	

	def getcirclearea(r):

	    return math.pi * (math.pow(radius,2))

	def getsquarearea (sides):

	    return math.pow(side,2)

	def getrectangularare (height,lenght):

	    return height * lenght

	print("Enter radius of a circle:")

	while True:

	    try:

	        radius=float(input())

	        if radius > 0 and radius <= 100:

	            break

	        else:

	            print("Enter a positive number in the range 0-100:")

	    except ValueError:

	        print("Invalid input, accepted range is 0-100:")

	print("Enter a square side:")

	while True:

	    try:

	        squareside=float(input())

	        if(squareside > 0 and squareside <=100) and squareside < radius:

	            break

	        else:

	            print("Enter a number in range 0-100 but less than the radius:")

	            continue

	    except ValueError:

	        print("Enter a number in range 0-100 but less than the radius:")

	        continue

	print("Enter lenght of a rectangular:")

	while True:

	    try:

	        rectangularheight = float(input())

	        if (rectangularheight > 0 and rectangularheight <= 100) and rectangularheight < radius:

	            break

	        else:

	            print("Enter a number in range 0-100 but less than the radius:")

	            continue

	    except ValueError:

	            print("Enter a number in range 0-100 but less than the radius:")

	            continue

	print("Enter height of a rectangular:")

	while True:

	        try:

	            rectangularlenght = float(input())

	            if(rectangularlenght > 0 and rectangularlenght <=100) and rectangularlenght < radius:

	                break

	            else:

	                print("Enter a number in range 0-100 but less than the radius:")

	                continue

	        except ValueError:

	                print("Enter a number in range 0-100 but less than the radius:")

	                continue

	            

	circlearea = getcirclearea(radius)

	squarearea = getsquarearea(squareside)

	rectangularea = getrectangularare(rectangularlenght,rectangularheight)

	print("Shaded area:" + str(round(circlearea - (squarearea + rectangularare)) ,2) + "cm")
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Exercises 3 – Program Code
	week= ["Monday", "Tuesday", "Wednesdai", "Thursday", "Friday", "Saturday", "Sunday"]

	weeklymiles= float()

	priceperliter= 1.35

	for day in week:

	    while True:

	        try:

	            print("Enter miles for" + str(day))

	            dailymiles = float(input())

	            if type(dailymiles) is float and dailymiles >=0:

	                weeklymiles += dailymiles

	                break

	            else:

	                continue

	        except ValueError:

	            continue

	totalprice = (weeklymiles / 11.2) * priceperliter

	print("The total mileage was:" + str(round(weeklymiles,2)))

	print("Cost of petrol:" + str(round(totalprice,2)))
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