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[bookmark: _Toc92829437]Part 1: Understanding

[bookmark: _Toc92829438]A1:
In this question, we are going to discuss the data structure in python and the most used data structure in python. The list seems to be the most regularly utilized information structure in python. Before comprehending the rundown, we should comprehend concerning what are information design and why we utilized it. The information structure is fundamentally a holder which is utilized to store the information in an organized manner. There are different kinds of information structures that are accessible in python and utilized in different conditions as indicated by the necessities. The rundown, tuple, and exhibit are for the most part, and habitually utilized information structure in python. The rundown is fundamentally a changeable and request types of information structure that stores information all together with the way and allows us to fill different roles such as pop and push, making it alterable. The variable is fundamentally used to store the decent worth and one variable can store just one worth then again, the one rundown can store however much worth as could be expected there are no restrictions of putting away the worth in a solitary rundown. Assuming we announce the variable worth once it became fixed for same inside a particular capacity and we can't utilize it in one more capacity till we pronounce it as a worldwide capacity, however, for the list, there is no such instance of the neighbourhood and worldwide sorts. There are primary contrasts between the rundown and factors. [1]
The following is an example of how to obtain the first five entries from a list:
b=l((10,11,12,13,14,15,16,17))
j=4
b[:j]

The list has various built functions are available:
1. Append= Any value may be inserted into the list using this function. List.append(value).
2. Min= This function is used to determine the smallest number from a list of numbers. Min(ln).
3. Len= It is used to determine the length of the list and used by writing it as len(ln)
4. Max= This function can be used for obtaining the maximum number available in the list. Max(ln).
5. Seq= This function is used to convert the list into a sequence. Seq(ln). [2]
[bookmark: _Toc92829439]A2:
There are two types of functions in python. The user-defined and pre-defined. Before comprehension, the client characterized work we should comprehend what is capacity and the number of kinds of it. Essentially work is the most brilliant method of diminishing the code. Assume one should need to add two numbers as opposed to composing the entire option code they can utilize the additional work for this reason, and they can likewise utilize it as commonly they need to call the capacity by utilizing the capacity name. There are two sorts of capacity accessible in python one is inherent capacity, and another is client characterized work. The inherent capacities are those capacities that are pre-characterized by python and accessible for everybody all around for use. Then again, the client characterized work are those capacities which are characterized by the client for playing out some undertaking in some conditions. This client characterized work are not accessible all around and not utilized by everybody. [3]

The example of user-defined function with two variables are mentioned below:
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 )
  ) [4]
[bookmark: _Toc92829440]Part B: Implementation

[bookmark: _Toc88929311][bookmark: _Toc92829441]Exercise 1:
Variables are a very important part of any programming language to store any type of value such as string, integer, float, etc. In this task, we take the user input of mileage, number of doors, car maker, and car model. Car model and carmaker is of string data type. Mileage and number of doors are of integer type. Input validation of integer is also implemented in a code using python. 
[bookmark: _Toc88929312]Flowchart:
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[bookmark: _Toc88929313]Code:
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[bookmark: _Toc88929314]Testing Table:
	S. No.
	Test Case
	Input
	Actual Output
	Expected Output

	1.
	When the input is valid
	Car Maker-John
Car Model- BMW
Mileage-34
No. of doors-3
	[image: Text

Description automatically generated]
	[image: Text

Description automatically generated]

	2.
	When the input is invalid
	Car Model-34
Car Maker-45
Mileage-24
No. of doors- r
	[image: Graphical user interface, application

Description automatically generated]
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[bookmark: _Toc88929315][bookmark: _Toc92829444]Exercise 2:
In this exercise, we calculate the area of 3 circles which are in the form of concentric using python. We use the proper formula to calculate the area of the circle is:
Area=3.14*radius*radius
[bookmark: _Toc88929316]Flowchart:
[image: Diagram
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[image: Text

Description automatically generated]
[bookmark: _Toc88929330][bookmark: _Toc92829446]Figure 4: Code
[bookmark: _Toc88929318]Testing Table:
	S. No. 
	Test Case
	Input
	Actual Output
	Expected Output

	1
	When input is valid
	Radius1= 2
Radius2= 4
Radius3= 6
	[image: Text, letter

Description automatically generated]
	[image: Text, letter

Description automatically generated]

	2
	When input is invalid
	Radius1= re
Radius2= e
Radius3= .
	[image: Graphical user interface, text

Description automatically generated]
	[image: Text, letter

Description automatically generated]


[bookmark: _Toc88929319][bookmark: _Toc92829447]Exercise 3:
In this exercise, we take the 5 employee details such as age, gender, name, and salary and store them in a list. We also perform the input validation on the numerical and object data type. Try catch is used here. [5]
[bookmark: _Toc88929320]Flowchart:
[image: Diagram
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[bookmark: _Toc88929321]Code:
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[bookmark: _Toc88929332][bookmark: _Toc92829449]Figure 6: Code
[bookmark: _Toc88929322]Testing Table:
	S. no.
	Test Case
	Input
	Expected Output
	Actual Output

	1
	When input is valid
	Enter the value of employee name, age, gender, and salary
	[image: Graphical user interface, table

Description automatically generated]
	[image: Graphical user interface, table

Description automatically generated]

	2
	When the input is invalid
	Enter the value of employee name, age, gender, and salary
	Expected values should be in a proper data type to perform the further calculation
	[image: Graphical user interface, text, application

Description automatically generated]



After that, we calculate the average salary and age of males and females using the for loop and if condition. 
[image: Text

Description automatically generated]
[bookmark: _Toc88929333][bookmark: _Toc92829450]Figure 7: Male & Female average age and salary


Now we plot the bar graph between the attributes of employee data. 
1. The First graph is a line plot between the employee’s name and its gender.
[image: Chart, line chart

Description automatically generated]
[bookmark: _Toc88929334][bookmark: _Toc92829451]Figure 8: Name & Gender Graph
2. The second graph is a bar plot between the employee’s name and the age of the employees. James has the maximum age while Alan has the lowest age. [6]
[image: Chart, bar chart

Description automatically generated]
[bookmark: _Toc88929335][bookmark: _Toc92829452]Figure 9: Name & Age & Graph

3. Third graph is a bar plot between the employee’s name and the salary. Paul has a minimum salary while Alan has a maximum salary.
[image: Chart, bar chart

Description automatically generated]
[bookmark: _Toc88929336][bookmark: _Toc92829453]Figure 10: Name & Salary Graph
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[bookmark: _Toc88929324]Code:
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[#input validation for integer

def inputl(ml):
while Tru
tr

uil = int (input (ml))
except ValueError:
print("")
print ("enter the valid input")
continue
else:
return uil
break

#radius user input
Radius nputl("Radius of first Circl
Radius2=inputl("Radius of second Circle:- ")
Radius: nputl("Radius of third Circle:- ")

#first circle area
al= 3.14*Radiusl*Radiusl
print("Area of first Circle:- ",al)

#second circle area
01=3.14*Radius2*Radius2

a2 = ol-al

print("Area of second circle:- ",a2)

#third circle area
02=3.14*Radius3*Radius3

a3 = o2-ol

print("Area of third circle:- ",a3)
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In [1]: #assign empty List

salary=[]
#input validation for integer input
def inputl(nl):
while True:
try:
ui = int(input(m1))
except ValueError:
print("Enter the valid value")
continue
else:
return ui
break
#Looping
For 1 in range(e,5):
n=input(“Enter the employee name:- ")

#string validation

while Tru
if n.isalpha():
break
else:
print("")
print("Enter the valid value")

nput(“Enter the employee name:- ")
continue

inputl(“Enter the employee age:-
g-input("Enter the employee gender:

#string validation

while Tru
if g.isalpha():
break
else:
print("")
print("Enter the valid value")

nput(“Enter the employee gender:- ")
continue
s=inputl(“Enter the employee salary:- ")
print("")
#append result
name.append(n)
age. append(a)
gender. append(g)
salary.append(s)
#make dataframe
import pandas as pd
df=pd.DataFrame ({ Name'
print(df)

gender, "Salary”:salary})
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In [5]: s1=52=53=54=0
count3=count4=0
for 1 in range(len(df))
if df['Gender'][i
s3=53+df[ 'salary” ][1]
si=s1+df[ 'Age' ][i]
count3=count3+1
if df['Gender'1[i]=="F':
sa=sa+df[ 'Salary ' ][i]
s2=s2+df[ "Age’ I[i]
count4a=counta+1

#calculate average age of male and female
#calculate average salary of male and female
avg_female_sal=s4/count4
avg_male_sal=s3/count3
avg_female_age=s2/count4
avg_male_age=s1/count3

#print Result

print("Average age of males:- *,avg_male_age)
print("Average age of females:- *,avg_female_age)
print("Average salary of males:- “,avg_male_sal)
print("Average salary of females:- “,avg_female sal)

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 [9]: #Line Plot between name and gender
import matplotlib.pyplot as plt
plt.plot(df[ ‘Name'], df['Gender'])
plt. show()
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In [6]:

#Bar Graph between name and age
import matplotlib.pyplot as plt
plt. bar (df[ 1, df[ 1
plt. show()
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In [8]: #Bar Graph between name and age
import matplotlib.pyplot as plt
plt.bar(df[ ‘Name'], df['salary’])
plt. shou()
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import random
def game():
a = random.randint (1,9)
b = random.randint (1,9)
¢ = random.randint(1,9)
if a == b and a!=5 and b!=5 and b==c or a==c and ¢
result = "Congrats!! You won 10 points"
print(a,b,c)
print (result)
elifa==1b
results = "Congrat:
print(a,b,c)
print ( results)
elif a b=5o0ra
results = "Congrat:
print(a,b,c)
print (results)

c and a!= 5 and bl= 5 and c!
You won 20 points"

c == 5 or b==c==5:
, You won 200 points"

elif a==Db == c =
results = "Congrat:
print(a,b,c)
print (results)
elif al=bl=c:
results = "vcju loss"
print(a,b,c)
print (results)

ypu won 2000 points"

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

a=game ()

print(a)
else:

print( "thanks for playing!
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ffstring input validation
cmo=input ("Enter the car
while True:
if cmo.isalpha():
break
else:
print ("")
print ("Enter the valid input")
cmo=input ("Enter the car model
continue
#string Input validation
cm=input ("Enter the name of car maker:- ")
while True:
if cm.isalpha():
break

")

els

print("")
print ("Enter the valid input")
cm=input ("Enter the name of car maker:- ")
continue
#Integer Input Validation
def inputl(ml):
while True:
try:
inl = int(input(ml))
except ValueErro
print("")
print ("Enter the valid input")
continue
else:
return inl
break

m=inputl("mileage:- ")
nd=inputl ("number of doors:- ")
#print the results

print (" ")

print("The Car Maker is:- ",cm)
print("Car Model is:- ",cmo)
print("Car Mileage:- ",m)





