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Software Development
PART A (UNDERSTANDING) 

( A1 )

· Python List: Python lists are one of the most versatile data types that allow us to work with multiple elements at once. 

· For example,

# a list of student’s ages
['20', '21', '18']

· Create Python Lists: In Python, a list is created by placing elements inside square brackets [ ], separated by commas. A list can have any number of items and they may be of different types (integer, float, string, etc.).

· For example,

# list of integers
my_list = [1, 2, 3]

# empty list
my_list = []

# list with mixed data types
my_list = [1, "Hello", 3.4]

# nested list
my_list = ["mouse", [8, 4, 6], ['a']]








· Access List Elements:

· For example,

· my_list = ['p', 'r', 'o', 'b', 'e']
· 
· # first item
· print(my_list[0])  # p
· 
· # third item
· print(my_list[2])  # o
· 
· # Nested List
· n_list = ["Happy", [2, 0, 1, 5]]
· 
· # Nested indexing
· print(n_list[0][1]) # a

· List Slicing in Python:

· For example,


my_list = ['p','r','o','g','r','a','m','i','z']

# elements from index 2 to index 4
print(my_list[2:5])

# elements from index 5 to end
print(my_list[5:])

# elements beginning to end
print(my_list[:])



(A2)

· Python User-defined Functions: Functions that we define ourselves to do certain specific task are referred as user-defined functions.


· # the use of user-defined functions syntax: 
· 
· def name():
·    statements
·        .
·        .
·    return 
· 

·  Advantages of user-defined functions:

· User-defined functions help to decompose a large program into small segments which makes program easy to understand, maintain and debug. 

· If repeated code occurs in a program. Function can be used to include those codes and execute when needed by calling that function. 

· Programmers working on large project can divide the workload by making different functions.

· An example of user defined functions

def add_numbers(x,y):
   sum = x + y
   return sum

num1 = 5
num2 = 6

print("The sum is", add_numbers(num1, num2))

· The output will be:

· Enter a number: 2.4
· Enter another number: 6.5
· The sum is 8.9



PART B (IMPLEMENTATION)						

Exercise 1:

· Code:
car_make = input("Enter car make: ")  #using input function to take values from users
car_model = input("Enter car model: ")
dis = (input("Enter mileage: "))
N_doors = (input("Enter number of doors: "))

# use print function to out the data
print("\n Car make is:" + car_make + "\n the car model is: " + car_model + "\n meieage is: " + dis + "\n the number of doors is: " + N_doors )

· Screen of the output using jupyter notebook

[image: ]



Exercise 2:

· Code:
from math import pi

# take the inputs radius
R1 = float(input("Enter radius one: ") ) 
R2 = float (input("Enter radius two: ") )
R3 = float (input("Enter radius three: ") )

# the area of the red-shaded
cir1 = pi* R1**2
A1   = cir1

# the area of the black-shaded
cir2 = pi * R2**2
A2   = cir2 - cir1  # area it is the difference between two circle which it is between

# the area of the blue-shaded
cir3 = pi * R3**2 
A3 = cir3 - cir2  # area it is the difference between two circle which it is between

print ("The area of the red-shaded   is: " + str(A1) )
print ("The area of the black-shaded is: " + str(A2) )
print ("The area of the blue-shaded  is: " + str(A3) )

· Screen of the output using jupyter notebook
It is not only a straight we I have some issues like the following:
[image: ]

I searched for this error and found I should use a library called math to use pi

· Screen of the output after the edit 
We will use R1= 1, R2=2, R3=3 to test our program 
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Exercise 3:

· Code:
· import pandas as pd
· lst = [ ]
· n = int(input("Enter number of elements : ")) # number of rows in our example we have 5 rows
· 
· # for loop to go though every row
· for i in range(0, n):
·     ele = [input("Enter the employee name:"), int(input("Enter employee Age:")),
·            input("Enter employee Gender:"), int(input("Enter employee Salary:"))]
·     lst.append(ele)
· 
· #convert our list to dataframe type to be like the one wanted
· dataframe = pd.DataFrame(lst, columns =["Name", "Age","Gender","Salary"])    
· print("Employee details entered:\n", dataframe)


· I get stuck at this: it only output the list and we need it in data frame type.
[image: ]
· So, I searched to convert the list to data frame and get the result that needed.

· Screen of the output using jupyter notebook
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Tasks:
(a) 
· the average age of males:
# select only males rows
males_age = dataframe.loc[dataframe['Gender'] == 'M', 'Age']
males_age

# take the averge of them
males_age.mean()


· Screen of the output:

[image: ]




· the average age of females:
· # selec tonly females rows
· females_age = dataframe.loc[dataframe['Gender'] == 'F', 'Age']
· females_age
· # take the averge of them
· females_age.mean()

· Screen of the output:


[image: ]





· the average salary of males:
# select only males rows
males_salary = dataframe.loc[dataframe['Gender'] == 'M', 'Salary']
males_salary

# take the averge of them
males_salary.mean()


· Screen of the output:

[image: ]






· the average salary of females:
· # selec tonly females rows
· females_salary = dataframe.loc[dataframe['Gender'] == 'F', 'Salary']
· females_ salary
· # take the averge of them
· females_salary.mean()

· Screen of the output:


[image: ]


Tasks:
(b) 
· Code 


· import matplotlib.pyplot as plt
· import pandas as pd
· ax = plt.gca()
· dataframe.plot(kind='line',x='Name',y='Salary', color='red', ax=ax)
· plt.show()


· Screen of the output:

[image: ]




· ax = plt.gca()
· dataframe.plot(kind='line',x='Name',y='Age',ax=ax)
· plt.show()

· Screen of the output:

[image: ]
· # a simple line plot
· dataframe.plot(kind='bar',x='Name',y='Age')
· Screen of the output:
[image: ]
Exercise 4:

· Code:

· import random
· 
· response = input('Spin ?')
· 
· def trial():
·     
·     if( response == 'yes'):
·         option1 = random.randint(1, 10)
·         option2 = random.randint(1, 10)
·         option3 = random.randint(1, 10)
·     return option1,option2,option3
· 
· 
· [x1,x2,x3] = trial()
· print(x1,x2,x3)
· if ((x1 - x2 == 0) or  (x2 - x3 == 0)):
·     print('You win, your points are 10')
·     
· elif ((x1 - x2 == 0) or  (x2 - x3 == 0) or (x2 - x3 == 0))and (x1 != 5):
·     print('bouns 20')
·         
· elif (x1==5) and (x2==5) and (x3==5):
·     print('jackpot of 200')
·     
· else:
·     print('You lose, your points are 0 ')


· Screen of the output using jupyter notebook


[image: ]
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kEnter the employee name:James
Enter employee Age:35
Enter employee Gender:M
Enter employee Salary:2500
Enter the employee name:Rossie
Enter employee Age:32
Enter employee Gender:F
Enter employee Salary:3300
Enter the employee name:Alan
Enter employee Age:20
Enter employee Gender:M
Enter employee Salary:5000
Employee details entered:

Name Age Gender Salary

0 Paul 30 M 2000
1 Susan 25 F 3000
2 James 35 M 2500
3 Rossie 32 F 3300
4 Alan 20 M 5000
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In [15]: dataframe

out[15]:
Name

0 Pau
1 susan
2 James
3 Rossie
4 Am

Age  Gender
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3000
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the average age of males

In [26]: | # select only males rows
males_age = dataframe.loc[dataframe['Gender'] == 'M', 'Age']
males_age

out[26]: 0 30
2 35
4 20

Name: Age, dtype: inté4

In [28]: | # take the averge of them
males_age.mean ()

out[28]: 28.333333333333332
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the average age of females

In [31]: |# selec tonly females rows
females_age = dataframe.loc[dataframe['Gender'] ==
females_age

‘Age’]

out[31]: 1 25
3 32
Name: Age, dtype: inté4

In [33]: | # take the averge of them
females_age.mean ()

out[33]: 28.5
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out[33]: 28.5

the average salary of males

In [35]: |# select only males rows
males_salary = dataframe.loc[dataframe['Gender']
males_salary|

, 'salary'l

out[351: 0 2000
2 2500
4 5000
Name: Salary, dtype: inté4

In [36]: # take the averge of them
males_salary.mean ()

Out[36]: 3166.6666666666665




image11.png
File Edit View Insert Cell Kernel Widgets Help Trusted & ‘ Python 3 O

+ = & B 4 ¥ PR B C » Code v =
outl36]: 3166.6666666666665

the average salary of females.

In [34]: # selec tonly females rows

females_salary = dataframe.loc[dataframe['Gender'] == 'F', 'Salary'l
females_salary

out[34]: 1 3000
3 3300
Name: Salary, dtype: inté4

In [38]: |# take the averge of| them
females_salary.mean()

out[38]: 3150.0

In [ 1:
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In [48]: ax = plt.gca()
dataframe.plot (kind='line' x="'Name', y="Salary', color='red', ax=ax)

plt.show()
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In [49]: ax = plt.gca()

dataframe.plot (kind='line', x="'Nane',y="Age", ax=ax)

plt.show()
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Paul Susan James Rossie Aan
Name
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In [42]:

out[42]:

# a simple line plot
dataframe.plot (kind='bar',x='Name', y="Age")|

<mxesSubplot:xlabel='Name'>

B & B B 8 ®

-i

Rossie
Aan

5 James.
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In [£3]: |import random

response = input('Spin 2')

def trial():
if( response — 'yes')

optienl = random.randint(l, 10)

opticn2 = random.randint(l, 10)

opticns = random.randint(l, 10)
return oprionl, option2, opriond

[x1,x2,x3] = trial()

print (x1,x2,x3)

(G D xe— 0) o (x2 - %3 —0)):
Princ(*You win, your potnts are 10°)

elif ((x1 - x2 — 0) or (x2 - x3 = 0) or (x2 - x3 — 0))and (xl
print (*bouns 20°)

elif (x1=5) and (x2=5) and (x3==5):
print (*jackpor of 200')

else:
print('You lose, your points are 0 ')

Spin 2yes
76z
You lose, your points are O

In [ 1:
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Exercise 4

In [£7]: |import random
response = input(*Spin 2')
def trial():

1£( response — 'yes'):
optienl = random.randint(l, 10)
opticn2 = random.randint(l, 10)
opticns = random.randint(l, 10)

return opeicnl, option2, opeiond

[x1,x2,x3) = trial()

print (x1,x2,%3)

if ((x1-x2 = 0) or (x2 - X3 = 0)):
print(*You win, your points are 10')

elif ((x1 - x2 — 0) or (x2 - x3 = 0) or (x2 - x3 — 0))and (xl
print (*bouns 20°)

elif (x1=5) and (x2=5) and (x3==5):
print (*jackpor of 200')

else:
print('You lose, your points are 0 ')

Spin 2yes
7710
You win, your points are 10

M=o
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Exercies 1

In [6]: car_make = input("Enter car make: ")
car_model = input("Enter car model: ")
dis = (input("Enter mileage: "))
N_doors = (input ("Enter number of doors: "))

# use print function to out the data
print("\n Car make is:" + car_make + "\n the car model is: " + car_model + "\n meicage is:
+ dis + "\n the number of doors is: " + N_doors )

Enter car make: BN
Enter car model: EMW X6
Enter mileage: 100

Enter number of doors: 4

Car make is:EMW
the car model is: BMW X6
meieage is: 100

the number of doors is: 4

m [ ]:
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1 # take the inputs radius
R1 = input("Enter radius one:
R2 = input("Enter radius tu

R3 = input("Enter radius three:

# the area of the red-shadsd
pi* RI*2
cirl

cirl
a1

# the area of the black-shaded
cir2 = pi * R2°2
22 = cir2 - cirl £ area it is the diffsrance bstween two circle which it is betwsen

# the area of the black-shaded
cir3 = pi * R3%2
23 = cir3 - cir2 £ area it is the diffsrance between two circle which it is betwsen

Enter radius one: 1
Enter radius two:
Enter radius thre

NameError Traceback (most recent call last)
<ipython-input-1-80£d786426ab> in <module>

5
€ # the area of the red-shaded
7 cirl = pi* RL%2

Bal =izl

NameError: name 'pi' is not defined
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Exercies 2

In [21]: | from math import pi

# take the inputs radius

R1 = float (input("Enter radius ons
float (input("Enter radius two: ") )

R3 = float (input("Enter radius thres: ") )

# the ares of
cirl = pis RI**2
A =cirl

red-shaded

# the ares of the black-shaded
cir2 = pi * R2##2
B2 = cir2 - cirl # area it is the differance betw.

two circle vhich it is bstween

£ the ares of
cir3 = pi * R32

A3 = cir3 - cir2 £ area it is the differance betwsen two circle which it is betwe

Enter radius ome: 1
Enter radius two: 2
Enter radius three: 3

(24

print ("The ares of the red-shaded is
Drint ("The area of the black-shaded is
print ("The ares of the blue-shaded is

"t ostr(al) )
"t ostr(a2) )
"t ostr(as) )

The ares of cthe rsd-shaded  is: 3.121592653533793
The area of cthe black-shaded is: 9.4247773607693%
The ares of cthe blus-shaded is: 15.70796326734396¢
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Exercise 3

Tn [6]:[156 = [ )
n = int(input("Enter number of elements : "))

for 1 in range(0, n):

cle = [input("Enter the employee name:"), int(input("Enter employee Age:")),

input ("Enter employee Gender:"), int(input("Enter employee Salary:™))]
1st.append(ale)

print("Employee details entered:”, lst)

Enter number of slements : 2
Enter the employee name:a
Enter employee Age:20

Enter employee Gende:
Enter employee Salary:3333

Enter the employee name:d

Enter employee Age:33

Enter employee Gender:f

Enter employee Salary:3333

Employee details entered: [['a’, 20,

, 33331, ['@', 33, *

. 3333]]

m [ ]:
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In [14]:

Exercise 3

import pandas as pd
lst =[]
n = int(input("Enter number of elements

# for loop to go though every row
for 1 in range(0, n):
[input ("Enter the employee name
input ("Enter employee Gender
1st.append(ele)

ele

), int(input("Enter employee Age:")),
), int(input("Enter employee Salary:"))]

wanted
/"Gender", "Sal

dataframe = pd.DataFrame (lst, columns — ,
print ("Employee details entered:\n", dataframe)

Enter number of elements : 5
Enter the employee name:Paul
Enter employee Age:30

Enter employee Gender:l

Enter employee Salary:2000
Enter the employee name:Susan
Enter employee Age:25

Enter employee Gender:F

Enter employee Salary:3000
Enter the employee name:James
Enter employee Age:3S

Enter employee Gender:l

Enter employee Salary:2500
Frnter the employes name:Rossie





