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[bookmark: _Toc88905805]Part A: Understanding
[bookmark: _Toc88905806]A1:
The list is the most commonly used data structure in python. Before understanding the list, let’s understand what data structures are and why we used them. The data structure is a container that is used to store the data in a structured way. There are various types of data structures that are available in python and used in various conditions according to the requirements. The list, tuple, and array are mostly and frequently used data structures in python. The list is a mutable and order types data structure which stores data in an orderly way and we can perform various functions like pop and push which makes it mutable. The variable is used to store the fixed value and one variable can store only one value on the other hand the one list can store as much value as possible there are no limitations of storing the value in a single list. If we declare the variable value once it became fixed for same inside any specific functions and we cannot use it in another function till we declare it as a global function, but for a list, there is no such case of local and global types. There are main differences between the list and variables. 
Below is the example code of getting the first five elements from the list:
a=list((1, 2, 3,4,5,6))
n=4
a[:n]

There is various built function for the list, the five of them are mentioned below:
· Len = It is used for finding the length of the list and used by writing it as len(listname)
· Max = This function is used for finding the maximum number available in the list. Max(listname).
· Min = This function is used for finding the minimum number from the list. Min(listname).
· Seq = This function is used to convert the list into a sequence. Seq(listname).
· Append = This function is used for inserting any value in the list. List.append(value).
[bookmark: _Toc88905807]A2:
User-defined function: The functions which are defined by the users for any specific task and can only be used inside one code and not imported universally are called the user-defined functions. Before understanding the user-defined function let's understand what is function and how many types of it. The function is the smartest way of reducing the code. Suppose one should want to add two numbers instead of writing the whole addition code they can use the add function for this purpose and they can also use it as many times they want they just need to call the function by using the function name. There are two types of functions available in python one is a built-in function and another is a user-defined function. The built-in functions are those function that is pre-defined by python and available for everyone universally for use. On the other hand, the user-defined function is a function that is defined by the user for performing some specific task in some specific conditions. This user-defined function is not available universally and is also not used by everyone.  
Below is the code of user defined function by passing the two parameters:
def userdefined(guess, bet):
  global money
  x = random.randint(1,36)
  if x % 2 == 0:
    spin = "even"
  elif x % 2 == 1:
    spin = "odd"
  if guess == spin:
    result = "won"
    money += bet
  else:
    result = "lost"
    money -= bet

  print("You spun a %s. You guessed %s. You %s and now have $%.2f" %(x, guess, result, money )


[bookmark: _Toc88905808]Part B: Implementation

[bookmark: _Toc88905809]Exercise 1:
Variables are used to store the values. Python is a dynamic type language, so it can easily understand which type of data the user is entering. Here we take the 4-user input of python of different data types such as integer or string. We also apply the proper input validation for the user input. It will take valid input until it does not take accordingly.
[bookmark: _Toc88905810]Flowchart:

[image: ]
[bookmark: _Toc88905825]Figure 1: Flow chart of Exercise 1


[bookmark: _Toc88905811]Code:
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[bookmark: _Toc88905826]Figure 2: Code of Exercise 1


[bookmark: _Toc88905812]Testing Table: 

	S. No.
	Test Case
	Input
	Actual Output
	Expected Output

	1
	Valid input
	The carmaker is John, the Car model is Ford,
Mileage is 34 & no. of doors is 4
	[image: ]
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	2
	Invalid input
	The carmaker is 34 which is invalid, the car model is 32 which is also invalid, mileage is 34 & no. of doors is 54
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	3
	Invalid Input
	Car Maker is John, Car Model is Ford, mileage is invalid er & no. of doors is r which is also invalid 
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[bookmark: _Toc88905813]Exercise 2: 

In this task, we calculate the area of concentric circles using python. We have to calculate the area of the shaded portion. The formula for the area of the circle is
A= 3.14*R*R
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[bookmark: _Toc88905827]Figure 3: Concentric Circle

[bookmark: _Toc88905814]Flowchart:
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[bookmark: _Toc88905828]Figure 4: Flowchart of Exercise 2



[bookmark: _Toc88905815]Code:
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[bookmark: _Toc88905829]Figure 5: Code of Exercise 2

[bookmark: _Toc88905816]Testing Table:

	S. no.
	Test Case
	Input
	Expected Output
	Actual Output

	1
	Valid Input
	R1 = 3
R2 = 4
R3 = 5
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	2
	Invalid Input
	R1=re which is invalid,
R2=de which is also invalid,
R3=d which is also invalid
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[bookmark: _Toc88905817]Exercise 3:
In this task, we make the list of employee names, age, gender, and salary by taking the user input of users. In this task, we also check the input validation of string and integer. Exception handling is performed here using try and catch.
[bookmark: _Toc88905818]Flowchart:
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[bookmark: _Toc88905830]Figure 6: Flowchart of exercise 3
[bookmark: _Toc88905819]Code:
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[bookmark: _Toc88905831]Figure 7: Code of Exercise 3

[bookmark: _Toc88905820]Testing Table:

	S. No.
	Test Case
	Input
	Expected Output
	Actual Output

	1.
	Valid input of employee name, age, gender, and salary
	Take user input of employee name, age, gender, and salary.
	[image: ]
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	2. 
	Invalid input of employee name and gender
	Take user input of name, age, salary, and gender
	Expected should be that gender and name should be in a string format.
	[image: ]

	3. 
	Invalid input of employee age and salary
	Take proper user input. 
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Code & Output to calculate the average salary of males and females and the average age of males and females.
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[bookmark: _Toc88905832]Figure 8: Average age & salary of males and females

1. Below screenshot is showing the graph between employee name and its age.
[image: ]
[bookmark: _Toc88905833]Figure 9: Bar Graph between name & age
2. This is the bar graph between employee name and salary. Alan has the highest salary while Paul has the lowest salary.
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[bookmark: _Toc88905834]Figure 10: Bar Graph between Name & Salary

3. This is the line plot between employee name and its gender. 2 persons are female which 3 persons are male.
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[bookmark: _Toc88905835]Figure 11: Line Plot between Name & Gender

[bookmark: _Toc88905821]Exercise 4:
In this task, we develop the spin game which requires 3 random numbers from range 0 to 9. In this task, each time, the player asks to take another go. Here we need to find the score of each spin.
[bookmark: _Toc88905822]Code:

[image: ]
[bookmark: _Toc88905836]Figure 12: Code of Exercise 4

[bookmark: _Toc88905823]Output:

[image: ]
[bookmark: _Toc88905837]Figure 13: Output of exercise 4


[bookmark: _Toc88905824]
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#Input Validation of integer
def inputNumber (message) :
while True:
try:
userInput = int (input (message))
except ValueError:
print(" ")
print("please enter valid input")
continue
else:
return userInput
break
#Input validation of string
car_make=input ("Enter the car maker:- ")
while True:
if car_make.isalpha():
break
else:
print(" ")
print("please enter valid input")
car_make=input ("Enter the car maker:- ")
continue
#input validation of string
car_model=input ("Enter the model of the car:- ")
while True:
if car_model.isalpha():
break
else:
print(" ")
print("please enter valid input")
car_model=input ("Enter the model of the car:- ")
continue
mileage=inputNumber ("Enter the mileage:- ")
no_of_doors=inputNumber ("Enter the number of doors
#print the results
print(" ")
print("Car Maker is:- ",car_make)
print ("Model of the car:- ",car_model
print ("Mileage of the car:- ",mileage
print ("Number of doors in a car:- ",no_of_doors)

|
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Enter the car make: John

Enter the model of the car:- Ford
Enter the mileage:- 34

Enter the number of doors:- 4

Car Maker is:- John
Model of the car:- Ford
Mileage of the car:- 34

Number of doors in a car:i- 4




image5.png
Enter the car maker:- 34

Please enter valid input
Enter the car maker:- John
Enter the model of the car:- 32

Please enter valid input
Enter the model of the ca
Enter the mileage:- 34

Enter the number of doors:- 54

Ford

Car Maker is:- John
Model of the car:- Ford
Mileage of the car:- 34

Number of doors in a car:- 54
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Enter the car maker:- John
Enter the model of the car:- BMW
Enter the mileage:- er

Please enter valid input
Enter the mileage:- 34
Enter the number of doors:- r

Please enter valid input
Enter the number of doors:- 4

Car Maker is:- John
Model of the car:- BMW
Mileage of the car:- 34

Number of doors in a car:i- 4
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[#fInteger input validation
def inputNumber (message) :
while True:
try:
userInput = int (input (message))
except ValueError:
print(" ")
print("Please enter valid input")
continue
else:
return userInput
break

#take user input of Radius
Rl=inputNumber ("Enter Radius of Ist Circle:- ")
R2=inputNumber ("Enter Radius of 2nd Circle:- ")
R3=inputNumber ("Enter Radius of 3rd Circle:- ")

#hrea of first circle
areal= 3.14*R1*R1
print("Area of Ist Circle:- ",areal)

#hrea of second circle
outer=3.14*R2*R2

area2 = outer-areal

print("Area of 2nd circle:- ",area2)

#hrea of third circle
outer2=3.14*R3*R3

area3 = outer2-outer

print("Area of 3rd circle:- ",area3)
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Enter Radius of Ist Circle:- 3
Enter Radius of 2nd Circle
Enter Radius of 3rd Circle:- 5

Area of Ist Circle:- 28.259999995999998
Area of 2nd circle:- 21.980000000000004
Area of 3rd circle:- 28.259999999999998
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Please enter valid input
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Brea of Ist Circle:- 28.259999999999998
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Area of 3rd circle:- 28.259999999999998
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In [*]: | #take empty List
1

#input validation for integer input
def inputliumber (message):
while Tru
try:
userInput = int(input(message))
except ValueError:
print("Please enter valid input")
continue
else:
return userInput
break

#for Loop

For 1 in range(1,6):

nput(“Enter employee name:-

#input string validation

while True:
if name.isalpha():
break
else:
print(" ")

print("Please enter valid input")
name=input("Enter employee name
continue

age-inputliumber ("Enter employee age:

gender=input(“Enter employee gende:

#input string validation

while True:
if gender.isalpha():
break
else:
print(" ")

print("Please enter valid input")
gender=input(“Enter employee gender:- ")
continue
salary-inputhumber("Enter employee salary:- ")
print(" ™
#append result
n.append(name)
a.append(age)
g-append (gender)
s.append(salary)
#make dataframe
import pandas as pd
data=pd.DataFrame ({"Name":n, "Ag;
print(data)

,"salary”:s})
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name:- Paul
age:- 30
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name:- Susan
age:- 25
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salary:- 3000

name:- James
age:- 35
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salary:- 2500
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salary:- 3300
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In [3]:

#calculate average age of male and female
#calculate average salary of male and female
sum1=0

Sum2=0

sum3=0

sum4=0

c1=0

c2=0

c4:
for 1 in range(e,len(data)):
if data[ ‘Gender'][i]=="F":
suma=suma+data[ Salary’ ][1]

if data[ 'Gender'][i]=="M":
sum3=sum3+data[ ‘Salary' ][]
c3=c3+1
if data[ 'Gender'][i] :
sum2=sum2+data[ ‘Age' ][i]
c2=c2+1
if data[ 'Gender'][i] :
suml=sumi+data[ ‘Age' ][i]
cl=c1+1
average_female_salary=sum4/c4
average_male_salary=sum3/c3
average_female_age=sum2/c2
average_male_age=sum1/c1]
#print Result
print("Average age of males:- “,average male_age)
print("Average age of females:- ",average female age)
print("Average salary of males:- “,average male_salary)
print("Average salary of females:- ",average female_salary)

Average age of males:- 28.333333333333332
Average age of females:- 28.5

Average salary of males:- 3166.6666666666665
Average salary of females:- 3150.0
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In [4]: #Bar Graph between name and age
import matplotlib.pyplot as plt

plt.bar(data[ ‘Name'], data['Age'])
plt. shou()
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In [5]: #Bar Graph between name and salary
import matplotlib.pyplot as plt

plt.bar(data[ ‘Name'], data['salary'])
plt. shou()

5000

4000
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In [6]: #Line Plot between name and gender
import matplotlib.pyplot as plt

plt.plot(data[ ‘Name'], data[’Gender'])
plt. show()

P

Paul Susan James Rossie Aan
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import random
def spin():
x = random.randint (1,9)
y = random.randint (1,9)
z = random.randint(1,9)
if x y and x!=5 and y!=5 and y==z or x==z and z!=5 :
spin = "You win, Your point are 10'f
print(x,y,z)
print (spin)
elif x ==y == z and x!= 5 and y!= 5 and z!= 5:
spin = "You win, Your point are 20"
print(x,y,z)
print ( spin)
elif x = y == 5 or x==z = 5 or y==z==5:
result = "You win, Your point are 200"
print(x,y,z)
print (result)

elif x ==y == z == 5:
result = "You win, Your point are 2000"
print (x,y,2)
print (result)

elif x!=y
result = "You lose,your points are 0"
print (x,y,2)
print (result)

x = int(input("if you want to spin press -1:" ))
if x o= 1:

a=spin()

print(a)
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if you want to spin press 1
None
>>>

RESTART: C:\Users\avita\Downloads\office\l

if you want to spin press -1:1
587

vou lose,your points are 0
None

>>>

RESTART: C:\Users\avita\Downloads\office\l
if you want to spin press -
624
You lose,your points are 0
None
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exercise3.py


exercise3.py
# -*- coding: utf-8 -*-
"""Exercise3.ipynb

Automatically generated by Colaboratory.

Original file is located at
    https://colab.research.google.com/drive/10PZQH-yvqL7-nUobPko4CdVNLtWyMdCR
"""

#take empty list
n=[]
a=[]
g=[]
s=[]
#input validation for integer input
def inputNumber(message):
    while True:
        try:
            userInput = int(input(message))       
        except ValueError:
            print("Please enter valid input")
            continue
        else:
            return userInput 
            break
#for loop
for i in range(1,6):
    name=input("Enter employee name:- ")
    
    #input string validation 
    while True:
        if name.isalpha():
            break
        else:
            print(" ")
            print("Please enter valid input")
            name=input("Enter employee name:- ")
            continue        
    age=inputNumber("Enter employee age:- ")
    gender=input("Enter employee gender:- ")
    
    #input string validation
    while True:
        if gender.isalpha():
            break
        else:
            print(" ")
            print("Please enter valid input")
            gender=input("Enter employee gender:- ")
            continue        
    salary=inputNumber("Enter employee salary:- ")
    print(" ")   
    #append result
    n.append(name)
    a.append(age)
    g.append(gender)
    s.append(salary)
#make dataframe
import pandas as pd
data=pd.DataFrame({"Name":n,"Age":a,"Gender":g,"Salary":s})
print(data)

#calculate average age of male and female
#calculate average salary of male and female
sum1=0
sum2=0
sum3=0
sum4=0
c1=0
c2=0
c3=0
c4=0
for i in range(0,len(data)):
    if data['Gender'][i]=='F':
        sum4=sum4+data['Salary'][i]
        c4=c4+1
    if data['Gender'][i]=='M':
        sum3=sum3+data['Salary'][i]
        c3=c3+1
    if data['Gender'][i]=='F':
        sum2=sum2+data['Age'][i]
        c2=c2+1
    if data['Gender'][i]=='M':
        sum1=sum1+data['Age'][i]
        c1=c1+1    
average_female_salary=sum4/c4
average_male_salary=sum3/c3
average_female_age=sum2/c2
average_male_age=sum1/c1
#print Result
print("Average age of males:- ",average_male_age)
print("Average age of females:- ",average_female_age)
print("Average salary of males:- ",average_male_salary)
print("Average salary of females:- ",average_female_salary)

#Bar Graph between name and age
import matplotlib.pyplot as plt

plt.bar(data['Name'], data['Age'])
plt.show()

#Bar Graph between name and salary
import matplotlib.pyplot as plt

plt.bar(data['Name'], data['Salary'])
plt.show()

#Line Plot between name and gender
import matplotlib.pyplot as plt

plt.plot(data['Name'], data['Gender'])
plt.show()
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Exercise 4.py
import random

def spin():

  x = random.randint(1,9)

  y = random.randint(1,9)

  z = random.randint(1,9)

  if x  == y and x!=5 and y!=5 and y==z or x==z and z!=5 :

    spin = "You win, Your point are 10"

    print(x,y,z)

    print(spin)

  elif x == y == z and x!= 5 and y!= 5 and z!= 5:

    spin = "You win, Your point are 20"

    print(x,y,z)

    print ( spin)

  elif x ==  y == 5 or x==z == 5 or y==z==5:

    result = "You win, Your point are 200"

    print(x,y,z)

    print(result)

    

  elif x == y == z == 5:

    result = "You win, Your point are 2000"

    print(x,y,z)

    print(result)

  elif x!=y!=z:

    result = "You lose,your points are 0"

    print(x,y,z)

    print(result)



x = int(input("if you want to spin press -1:" ))

if x == 1:

  a=spin()

  print(a)
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Exercise 2.py
#Integer input validation

def inputNumber(message):

  while True:

    try:

       userInput = int(input(message))       

    except ValueError:

       print(" ")

       print("Please enter valid input")

       continue

    else:

       return userInput 

       break





#take user input of Radius

R1=inputNumber("Enter Radius of Ist Circle:- ")

R2=inputNumber("Enter Radius of 2nd Circle:- ")

R3=inputNumber("Enter Radius of 3rd Circle:- ")



#Area of first circle

area1= 3.14*R1*R1

print("Area of Ist Circle:- ",area1)



#Area of second circle

outer=3.14*R2*R2

area2 = outer-area1

print("Area of 2nd circle:- ",area2)



#Area of third circle

outer2=3.14*R3*R3

area3 = outer2-outer

print("Area of 3rd circle:- ",area3)
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Exercise 1.py
#Input Validation of integer

def inputNumber(message):

  while True:

    try:

       userInput = int(input(message))       

    except ValueError:

       print(" ")

       print("Please enter valid input")

       continue

    else:

       return userInput 

       break

#Input validation of string

car_make=input("Enter the car maker:- ")

while True:

    if car_make.isalpha():

        break

    else:

        print(" ")

        print("Please enter valid input")

        car_make=input("Enter the car maker:- ")

        continue

#input validation of string

car_model=input("Enter the model of the car:- ")

while True:

    if car_model.isalpha():

        break

    else:

        print(" ")

        print("Please enter valid input")

        car_model=input("Enter the model of the car:- ")

        continue    

mileage=inputNumber("Enter the mileage:- ")

no_of_doors=inputNumber("Enter the number of doors:- ")

#print the results

print(" ")

print("Car Maker is:- ",car_make)

print("Model of the car:- ",car_model)

print("Mileage of the car:- ",mileage)

print("Number of doors in a car:- ",no_of_doors)
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