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A1. Explain the different types of control structures in programming. Explain in detail how selection control structure has been handled using if..elif structure in Python with suitable example/s. 
Control structures are used to describe the flow of a program. There are three common structures used in every programming language: sequence, conditional and iterative. Sequence structure means that the commands are executed one by one. For example, first a user defines variables and functions and then they are executed depending on the requirements. Conditional structures go through the conditions set by if-else statements. They are used to set alternate options for a program. In iterative structure, the program is set to loop over as many times as the user wishes. Computers can iterate thousands of times in a short period of times which gives them a huge advantage. For loops and while loops are commonly used for this purpose. An example of if..elif structure in python is:

a=10
b=5
if a>b:
  print (“A is greater than B)
if a=b:
  print (“A is equal to B”)
else: 
  print (“B is greater than A)

This program first assigns two values to a and b variables. Then if-else condition is used to indicate which variable is larger or smaller. 

A2. 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. 

There are two types of loops in Python: while loop and for loop. The while loop is used when a statement needs to be repeated until a condition is satisfied. The syntax is 
while condition:
  statement 

For loop is used to iterate over a list or range of items based on some condition. The basic syntax is:
for iterator_variable in sequence 

The sequence list can contain numbers, words, dictionaries, etc. An example can be:
fruits= [ ‘apple’, ‘mango’, ‘cherry’, ‘apriciot’]
For fruit in fruits:
  Print (“Current fruit: ” , fruit)

This for loop iterates over the fruits in the list defined above. It can also condition further conditions inside it. 
A3. Define list. Explain how lists are different from normal variables. Include how to access the element of the list in your answer.

List is a way to store multiple values in a single variable. A normal variable can contain only one value whereas lists can contain many different values. A list can be:
List_A= [ “cricket”, “football”, “hockey”, “tennis”, 10]
This list contains 5 values where 4 are strings and one is integer. We can store different data types in one list. If we want to access a certain element from the list, we include its index in the brackets like:
print (List_A[2])
This will output the third element in the list which is hockey. Note that the indexing starts from 0 in the list and goes to n-1 for n elements. 
 
Part B (Programming)
Exercise 1:
In this exercise, 3 variables were created known as customer_name, price and quantity. Input function was used to gain input from users and data type was defined so that user does not enter any incorrect value. The values were printed after each input. After quantity display, the total price of order was computed by multiplying price with quantity. 
Code
# Input customer name
customer_name= str (input ("Enter customer name: "))
print ("Name: ", customer_name)

# Input price
price= float (input ("Enter price of product: "))
print ("Price: ", price)

#Input quantity
quantity= int (input ("Enter quantity of product: "))
print ("Quantity: ", quantity)

# Total price computed
total_price= price*quantity
print ("Total price of order is: ", total_price)
Output:
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Exercise 2
First, two variables R1 and R2 are created. R1 contains radius of larger circle and R2 contains radius of smaller circle. Users are asked to input the values and float data type is used so that decimal values can be accommodated. Area is then computed by the equation and stored in area variable. This is then printed as output. For pi (3.142), numpy library is used which has built in function for pi. Alternatively, pi can be defined before as 3.142 as well. 

import numpy as np

#Take input for radius of circles
R1= float (input  ("Enter radius of larger circle: "))
R2= float (input  ("Enter radius of inner circle: "))
print ("R1", R1)
print ("R2", R2)
#Compute area
Area= (np.pi*(R1*R1))-(np.pi*(R2*R2))
print ("Area of shaded region is ", Area )
Output
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Exercise 3
First, two empty lists are created for name and salary. Then a variable is created for the number of staff members. The for loop will run according to this number. Then input is taken from the users for name and salary and appended to the lists. Each element is also printed after it is entered by the user. After that, complete list is displayed for names and total salary. Then , 10% increased salary is shown by multiplying the total salary with 1.1. 
# Create empty lists
list_name=[]
list_salary= []

# Enter numer of staff
n= int (input ("Enter number of staff members: "))
for i in range (n):
    # Each staff member name and salary appended to the list and printed
    list_name.append(input ("Enter staff name: "))
    print (list_name[i])
    list_salary.append(float (input ("Enter salary: ")))
    print (list_salary[i])
print ("Staff details entered", list_name, list_salary)
# print total sum of salary and 10% increased salary
print ("Total Salary", sum (list_salary[0:n]))
print ("Total Slary with 10% increase", 1.1*sum(list_salary[0:n]))
Output:
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Exercise 4
In this exercise, first a Boolean input is taken from the user to ask if they want to spin or not. A while loop is used to run till the condition remains true. To generate random numbers, the randint function is used to produce 3 random numbers from 0 to 9. Then a series of if-else statements are used to compare the values generated and display the scores earned by the user. 
Code:
import numpy
from numpy.random import seed
from numpy.random import randint

print ( "Welcome to the Spin Game")
Start= bool(input ("Spin? "))
# Loop works till start remains true
while Start==True:
    # generate some random integers
    values = randint(0, 10, 3)
    print(values)
    # set conditions for scores
    if values[0]!=values[1]!=values[2]:
        points_0=0
        print ("You lose, your points are", points_0)
    if values[0]==values[1] or values[1]==values[2] or values[0]==values[2]:
        points=5
        print ("You win, your points are ", points+points_0)
    if values[0]==values[1]==values[2] and values[0]!=9 and values[1]!=9 and values[2]!=9:
        points_2=15
        print ("You win, your points are , ", points+points_2)
    if values[0]==values[1]==values[2]==9:
        points_3=2000
        print ("You win, your points are ", points+ points_2+ points_3)
      
    Proceed= bool ((input ("Do you want to continue/ y or n? ")))
    if Proceed== True: 
        new_values= randint (0,10,3)
        print (new_values)
 
    if new_values[0]!=new_values[1]!=new_values[2]:
        points_4= points_0
        print ("You lose, your points are ", points_4+points_0)
    if new_values[0]==new_values[1] or new_values[1]==new_values[2] or new_values[0]==new_values[2]:
        points_5= 5
        print ("You win, your points are ", points_5+points_4)
    if new_values[0]==new_values[1]==new_values[2] and new_values[0]!=9 and new_values[1]!=9 and new_values[2]!=9:
        points_6=15
        print ("You win, your points are , ", points+points_2+points_3+points_4+points_5+points_6)
    if new_values[0]==new_values[1]==new_values[2]==9:
        points_7=2000
        print ("You win, your points are ", points+points_2+points_3+points_4+points_5+points_6+points_7)
    # If condition is false, game ends
    if Start==False:
        print ("Game is ended")
        break
          
    if Proceed==False:
        print( "No further game")
Output: 
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