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[bookmark: _Toc80806285]PART A (UNDERSTANDING)
[bookmark: _Toc80806286]A1.
[bookmark: _Toc80806287]The Control Structures 
In programming help us control the flow or the sequence of execution of our program by testing several conditions and executing true statements.
There are three types of control structures in programming:- 
1) Sequential
The codes are executed in a sequence. Program will move to next statement only after testing previous statement and if logic of any of the statement breaks the digital source execution halts.
2) Alternative or Resolution command
The codes are tested based on few conditions and perform commands based on what predicament is true. Several assertions in this also specify the output for false conditions such that the source code compilation does not halt.
3) Loop
The codes are executed such that a group of instructions are repeated. The same statements of instruction are repeated in each iteration until the repetition cycle condition is true.
[bookmark: _Toc80806288]if-elif
Assertions like these are utilized or subject to confirmation of a instruction or a block of instructions.
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Figure 1: flowchart - if...elif...else statement

Example:
x = 20 
y = 10 
if x == y:
    print("The numbers entered are equal ") 
elif x > y:
    print("First number is greater than second number ") 
else:
    print("First number is smaller than second number ")
As we can see the instruction execution will happen only when the condition is returned as true.



[bookmark: _Toc80806289]A2.
[bookmark: _Toc80806290]Types of loops
A for loop is used to iterate over a sequence that is either an array or any such data structure. A set of statements are executed once for each item in the structure.
Syntax:
for iterator in sequence:
    statements(s)
[image: ]
Figure 2: ITERATOR Loop Flowchart

Example:

for i in range(0, n):
    print(i)

This will print 1,2,3,4…..n





[bookmark: _Toc80806291]while loop
while loops have been used to continually run a set of statements repeatedly until a condition is fulfilled. Then, the phrase is double-checked and, if it is still true, the body is run once more. The process repeats on until statement is no longer true.
Syntax:
while expression:
    statement(s)
[image: ]
Figure 3: WHILE LOOP FLOWCHART
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[bookmark: _Toc80806293]Lists
Lists are used to store multiple items in a single variable. List items are ordered, changeable, and allow duplicate values. We have custom functions which can rearrange the order of list but other than that the order does not change. Values of list items can be modified and since each item has an index the list in python also allows duplicate values.
A list in python also allows to store data of different datatypes within the same list.
Syntax:
Method #1
employee = []
salary = []
total_sal = 0
inc_sal = 0

for i in range(0,5):
    emp = input("Enter employee name: ")
    employee.append(emp)
    
    sal = float(input("Enter corresponding salary: "))
    salary.append(sal)
    
for j in range(0,5):
    print(str(employee[j]) + " : " + str(salary[j]))

Method #2
list =[1,2,3] 
for index, value in enumerate(list):
    print(index, value)

Method #3
list = [1,2,3]
for index, value in zip(range(len(list)), list):
    print (index, value)


[bookmark: _Toc80806294]PART B - (IMPLEMINTATION)
[bookmark: _Toc80806295]Exercise 1
Rational points:
1. User to input customer name without hesitation
2. User to input to enter product price without hesitation
3. User to enter without hesitation quantity of the product.
4. Calculate the total price using formula (price*quantity)
5. Display the customer name, price, quantity and total price

Code:
customer_name = input("Enter customer name:- ")       #variable contains string value 
prod_price = float(input("Enter product price:- "))   #variable contains float value
prod_qty = int(input("Enter product quantity:- "))    #variable contains integer value

total = prod_qty*prod_price

print("\nCustomer name:- " + customer_name + "\nProduct price:- $" + str(prod_price) + 
      "\nProduct quantity:- " + str(prod_qty) + "\nTotal Price:- $" + str(total))


Output:
[image: ]
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[bookmark: _Toc80806296]Exercise 2
Rational points:
1. User to enter inner radius.
2. User to input outer radius
3. Calculate the shaded area using formula (pi*(r1^2 – r2^2))
4. Display the area of shaded region.

Code:
import math

r1 = float(input("Enter the inner radius:- "))
r2 = float(input("Enter the outer radius:- "))

shaded_area = math.pi*((r2**2)-(r1**2)) #Area of shaded region is pi(r1^2)-pi(r2^2)
print("\nArea of shaded region is: " + str(shaded_area))

Output:
#1
[image: ]
#2
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[bookmark: _Toc80806297]Exercise 3
Rational points:
1. User to input employee name.
2. User to enter corresponding salary.
3. Repeat Step 1 and 2 until five employees details are entered.
4. Calculate the total salary by adding the individual salaries of employees.
5. Calculate the 10% incremented salary by formula (11/10)*total salary.
6. Display the employee details, total salary and incremented salary.



Code:
employee = []
salary = []
total_sal = 0
inc_sal = 0

for i in range(0,5):
    emp = input("Enter employee name: ")
    employee.append(emp)
    
    sal = float(input("Enter corresponding salary: "))
    salary.append(sal)
    
for j in range(0,5):
    print(str(employee[j]) + " : " + str(salary[j]))
    total_sal += salary[j]
    
print("Total salary amount is: " + str(total_sal))
print("Total salary amount after 10% increase is: " + str(11*total_sal/10))








Output:
#1
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#2
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[bookmark: _Toc80806298]Exercise 4
 Rational points:
1. User to input  YES/NO to spin the wheel.
2. If YES generate three random numbers(0-9) else if NO exit the game .
3. Calculate score with the input numbers as parameter to user defined                                                                                                         function.
4. Any combination of two of the same numbers will pay a bonus of 5 points
5. Any three of the same numbers (excluding nines) will pay a bonus of 15 points
6. Any combination of two nines will pay a jackpot of 200.
7. Three nines pay out the big jackpot of 2000 points.
8. Display the score of the player.
9. Ask YES/NO to spin again and continue.(If YES back to Step 1)

Code:
import random
def spin_score(a, b, c):
    score = 0
    if a+b+c == 27:
        score = 2000
    if a==b and b==c and a!=9:
        score += 15
    
    if (a==b and a==9) or (b==c and b==9) or (a==c and c==9):
        score = 200
    if a==b or b==c or a==c:
        score += 5

    return score

ans = input("Do you want to spin?(YES/NO)")
points = 0

while ans == "YES":
    a = random.randint(0,9)
    b = random.randint(0,9)
    c = random.randint(0,9)
    print(a, b, c)
    points = spin_score(a, b, c)
    if points==0:
        print("You lose, your points are " + str(points))
    else:
        print("You win, your points are " + str(points))
   
    ans = input("Do you want to spin?(YES/NO)")




Test Cases:
#1
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#2
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#3
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#4
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#5
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Output:
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