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PART A (UNDERSTANDING)
QUESTION 1.
Explain the different types of control structures in programming. Explain in detail how selection control structure has been handled using if…els if structure in python with suitable example/s


ANSWER
Control structures are just a means of specifying the program control flow. If you utilize self-contained modules called logic or control structures, an algorithm or program can be clearer and understood. It evaluates and selects the direction in which a program moves on the basis of some factors or situations. There are three fundamental logic or control flow kinds, called:
1.	Sequence logic, or sequential flow
2.	Selection logic, or conditional flow
3.	Iteration logic, or repetitive flow

Logic of sequence (Sequential Flow)

The sequential logic as its name indicates follows a serial or sequential flow in which the flow depends on the number of computer instructions. The modules are run in the obvious sequence unless further instructions are supplied. The sequences can be clearly described using numerated stages. The order of the modules is also implicitly followed. This elementary flow pattern typically follows most of the processing, including a few complicated problem.

EXAMPLE OF A SEQUENTIAL CONTROL FLOW.











Logic for selection (Conditional Flow)

Selection Logic merely includes a number of criteria or requirements that decide on one of several created modules. The structures using this logic are known as Conditional Structures. These structures can be of three types:

Single Alternative ; This structure has the form:
If (condition) then:
     [Module A]   
[End of If structure]

Implementation.
Double Alternative ; This structure has the form:
If (Condition), then:
     [Module A]
Else:
     [Module B]
[End if structure]

Implementation

Multiple Alternatives ; This structure has the form:
If (condition A), then:
     [Module A]
Else if (condition B), then:
     [Module B]
        ..
        ..
Else if (condition N), then:
     [Module N]
[End If structure]


The flow of the program therefore depends on the collection of criteria. The following flow charts can be more clearly understood:
Example of Double alternative Control flow.
 

Iteration Logic (Repetitive Flow)

The logic of Iteration uses a loop, involving a repeat statement and a module called a loop body.
The two types are: The following:

Repeat-For Structure
This structure has the form:
Repeat for i = A to N by I:
       [Module]
[End of loop]

In this case, A is the beginning value, N is the final value and I is the increase. When A>B the loop stops. Based on the positive and negative value of I, K grows or decreases.

Repeat for  Flow
 



Repeat-While Structure
It also uses a condition to control the loop. This structure has the form:
Repeat while condition:
     [Module]
[End of Loop]

Repeat while flow
 
Implementation.

In this, a declaration is required to initialize the control of the loop condition and a statement to modify this condition leads to the end of the loop must be placed within the module.











QUESTION  .2

With reference to Repetition ,compare and contrast the different types of loops in python. Explain  “for loop” in detail with all the options .Use appropriate example/s to support your answer.


ANSWER

Repeat statements are termed loops and used several times in succession to repeat the same code.
Two types of loops are available in Python: Controlling and controlling conditions
Condition-controlled loop is used to regulate the amount of times it repeat, during the true/false condition. -While Basic syntax :

while condition:
   statement(s) # notice the indent from of this line relative to the while.

Count-Controlled loop repeats a specific number of times - for. Basic syntax:
for variable in [value1, value2, etc.]:
   statement(s) # notice the indent from of this line relative to the for
while loops
•	while a condition is true, do some task.
•	while loop is known as a pretest loop, which means it tests its condition before performing an iteration
•	The boolean_expression in these formats is sometimes known as the loop continuation condition
•	The loop body must be a block, or a single statement (like with the if-statements)
•	How it works
o	The boolean expression is a test condition that is evaluated to decide whether the loop should repeat or not.
	true means run the loop body again.
	false means quit.




Examples;

# This program calculates sales commissions.

# Create a variable to control the loop.
keep_going = 'y'

# Calculate a series of commissions.
while keep_going == 'y':
    # Get a salesperson's sales and commission rate.
    sales = float(input('Enter the amount of sales: '))
    comm_rate = float(input('Enter the commission rate: '))

    # Calculate the commission.
    commission = sales * comm_rate

    # Display the commission.
    print 'The commission is $%.2f' % commission
    
    # See if the user wants to do another one.
    keep_going = raw_input('Do you want to calculate another ' + \
                       'commission (Enter y for yes): ')
Code: commission.py

In all but a few unusual instances, loops have to have a means to end. Somehow, the test conditions are generally wrong in the loop. The loop is considered an endless loop when this is absent. To exit an infinite loop, you must disrupt the program. Most of the time, avoid endless cycles.
# An endless loop shows this software.

# Create a loop controlling variable.
= 'and' = 'y'

# Alert! # Alert! The cycle is endless!
= = 'y' during maintain going:
# Get the sales and commission rate of a salesperson.
Sales = float('Enter the sales quantity:'))
= float('Enter the rate of command:')) comm rate

# Provision calculate.
commission = commercial * comm rate

# Show commission. # Show commission.
Print: Print '
The commission has a commission of $2 percent.
Code : infinite.py

The for loop
The for loop as a Count-Controlled loop iterates a specific number of times.
Basic syntax:
for variable in [value1, value2, etc.]:
   statement(s) # notice the indent from of this line relative to the for
How it functions
The first line is the provision
The variable for the provision is a variable name.
There is a set of values within the brackets that are separated by a comma. (It's called a list in Python).
Executing is as follows:
The first value of the list is allocated to the variable.
The declarations are performed in the block.
When repeat step 2 otherwise, the loop ends, the variable is allocated the next item in the list.
The variable can be utilized in the loop.

Example of for loops;
# This program demonstrates a simple for loop
# that uses a list of numbers.

print('I will display the numbers 1 through 5.')
for num in [1, 2, 3, 4, 5]:
    print num

Output;
I will display the numbers 1 through 5.
1
2
3
4
5
Example:
# This program also demonstrates a simple for
# loop that uses a list of numbers.

print('I will display the odd numbers 1 through 9.')
for num in [1, 3, 5, 7, 9]:
    print(num)

Output;
I will display the odd numbers 1 through 9.
1
3
5
7
9
Example;
# This program also demonstrates a simple for
# loop that uses a list of strings.

for name in ['Winken', 'Blinken', 'Nod']:
    print name

Output;
Winken
Blinken
Nod

With the range function for the loop range, count controlled for loops is simplified
Example:
for num in range(5):
	print num
Numbers from 0 through and up till, but not including, 5 are generated. Equivalent to,
for num in [0, 1, 2, 3, 4]:
	print num
Passing a second argument to range the first is used as the starting point and the second is used as the ending limit.
for num in range(1, 5):
	print num


Output.
1
2
3
4
By default the range function increments by 1, passing a third argument defines the step amount
for num in range(1, 10, 2):
	print num
Output.
1
3
5
7
9
The target value can be used in the loop.
# Print the table headings.
print '%-10s%-10s' % ('Number', 'Square')
print '--------------------'

# Print the numbers 1 through 10
# and their squares.
for number in range(1, 11):
    square = number**2
    print '%10d%10d' % (number, square)

Output.
Number    Square    
--------------------
         1         1
         2         4
         3         9
         4        16
         5        25
         6        36
         7        49
         8        64
         9        81
        10       100

QUESTION 3
Define list. Explain how list are different from normal variables. Include how to access the element of list in your answer.

ANSWER
A list (also known as an array) is like a variable a data storage tool. Although a variable can hold a single item of information at a given place, several are stored in a list.
Tuples of pythons are a data structure that keeps a succession of values organized. Tuples are unchanging. This indicates that the values cannot be changed tuples. Parenthesis tuples are defined. Tuples are a core Python data structure.
Multiple things are stored in one variable using tuples. Tuple is one of four built-in Python data types for the storage of data collections, the other 3 being list, set and dictionary, all of which have distinct features and utilization. A tuple is an orderly and unchanging collection.

The primary distinction is that lists may be changed whereas tuples are unchangeable.

You say, what does this mean?

A data type mutable indicates that this kind of python object may be changed.

Can't be an unchangeable thing.

Let's see in action what that implies.

Let a list be created and the variable assigned to it.
>>> a = ["apples", "bananas", "oranges"]
Now let's examine what happens when we try to change the list's first item.
Let’s change “apples” to “berries”.
>>> a[0] = "berries"
>>> a
['berries', 'bananas', 'oranges']
Perfect! the first item of a has changed.



Now, what if we want to attempt tuple instead of list with the same thing? Let's see that. Let's see.
>>> a = ("apples", "bananas", "oranges")
>>> a[0] = "berries"
Traceback (most recent call last):
  File "", line 1, in 
TypeError: 'tuple' object does not support item assignment
We receive an error stating the item assignment cannot be supported by a tuple object.

The reason we receive this error is that, contrary to the lists, tuple objects are unchanging such that a tuple object cannot be changed once it is formed.
>>> a = ("apples", "bananas", "oranges")
>>> a = ("berries", "bananas", "oranges")
>>> a
('berries', 'bananas', 'oranges')
How to find the elemnt of  list in python may be explained as follows; Python features a large built-in "list" type. In square brackets [], list literals are written. Lists operate similarly with strings — len() and square brackets [] utilize the first element at index 0 to retrieve data.
Enter the index of the element in square brackets to remove an element from the python list.
1. namelist[x]
2. Note. The removal does not remove the item from the list. The pop technique for extracting and deleting the element is employed.
3. the following process or namelist[start:to].

List indexes start at 0 similar to string indices, lists can be slimmed, combined, etc.
4. Lists of Access Values. Use the square brackets for the slice with indexes to get the values that are accessible on that index in order to access values in the lists. ...
5. Lists update. 5.
6. Remove Elements List.
7.
	Exercise 1
customer_name =(input("Enter name of the customer: ")) #variable to contain the name of the customer and prompts the user to enter the name

while True:
    price_of_product = (input("Enter the price of product: "))  # variable to contain the price of product and prompts# the user to enter the price
    if price_of_product.isdigit():  # checking if input is an integer

        price_of_product = int(price_of_product)  # converting the price of product into integer type which will help in finding total price by multiplying with quantity
        break
    else:
        print("Please re enter your price again") # if the input is not in int form then the program will not proceed until the user enter an int type

while True:
    quantity = (input(
        "Enter the quantity of the product: "))  # variable to contain the quantity of product and prompts the user to enter the quantity of product
    if quantity.isdigit():                     # checks if the input is an integer, if it is then proceed to the next
        quantity = int(quantity)    # converts the quantity into integer form
        break

    else:
        print("Your quantity should be in integer form, kindly re enter") # if the input is not in int form the program will not proceed


total = (price_of_product * quantity) # finding the product of the price by the quantity
print("Total price =" ,total,"$" ) # this will print the total price
input()
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Exercise 2
PI = 3.14 # this is the pI of the circle

print("Enter radius of the outer circle: ") # this prompt the user to input the radius of the outer circle
R2 = float(input()) # the variable R2 stores input of the user

Outer_area = PI * R2 * R2 # the function to get the area of the outer circle

print("Enter radius of the outer circle: ")  # this prompt the user to input the radius of the inner circle
R1 = float(input())  # the variable R1 stores input of the user
Inner_area = PI * R1 * R1  # the function to get the area of the inner circle

print("Area of the shaded region is: ")
print(Outer_area - Inner_area) # to get the area of shaded circle we substract area of outside circle from the area of inner circle
input()


[image: Text

Description automatically generated]
Exercise 3
Number = 5 #This represents number of the staff which are five

staff_list = []  # a variable of an arraylist of employees
salary = []  # a variable of an arraylist of the salaries
mul = 0.1    # a variable to store 10%

for i in range(Number): # this prompts the user to enter the names of the staff five times
    staff = input(" Enter staff name:") # prompts the user to enter the names of the staffs
    staff_list.append(staff) # this appends names of all the staffs

    pay = int(input("Enter salary of the staff")) # this variable stores the payment of each staff member
    salary.append(pay) # the variable appends the payment of all staffs from the variable pay

    ints = [int(item) for item in salary]

    convertList = ''.join([str(e) for e in staff_list])
    convertList = ''.join([str(e) for e in salary])

print(staff_list, salary)

print(" Total salary amount is: ")
print(sum(salary))  # prints the total salaries of all staffs
print(" The 10% increase of the salary: ")
print(sum(salary) * 0.1)  # prints the 10 % salary increase
print("Total salary amount with 10% increase: ")
print(sum(ints) + sum(ints) * 0.1)  # prints the total salaries of all staffs
input()
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                                                          Exercise 4


import random
from collections import Counter
  
def spin():
    lst  = [int(random.uniform(0, 9)) for i in range(0, 3)]
    print(lst)
    counter = Counter(lst)
    points = 0
    for item, count in counter.items():
        if count == 3:
            if item == 9:
                points = points + 2000
            else:
                points = points + 15
        elif count == 2:
            if item == 9:
                points = points + 200
            else:
                points = points + 5
    return points

play = str(input("Spin? (Type Yes/No)"))

if play: #.lower()) == 'yes'
    points = 0
    result = spin()
    print('Your score is, ' + str(result))
    print('  ')
    points = points + result
    play = str(input("Spin? (Type yes or no) "))
    if str(play.lower()) == 'yes':
        result = spin()
        print('Your score is ' + str(result))
        print('  ')
        points = points + result
        play = str(input("Spin? (Type yes or no) "))
        if str(play.lower()) == 'yes':
            result = spin()
            print('Your score is ' + str(result))
            print('  ')
            points = points + result
            print('Your Final score is ' + str(points))
        else:
            pass
    else:
        pass
else:
    print('fales')
    pass
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