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COLLEGE OF ENGINEERING ROORKEE 

 

 

Vision 
 

"To impart education in Engineering with training, skill upgradation and research in 

futuristic technologies and niche areas." 

 

 

Mission 
 

M1: To develop the professionals having basic and advanced competencies so that they can 

serve the Society & Industry, and face the global challenges.  

M2: To impart education based on latest knowledge, with analytical and experimental skills, 

through advanced methods of training, research and strong Institute-Industry interface.  

M3: To help create innovative and entrepreneurial professional.  

M4: To inculcate strong moral values for a disciplined professional growth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING 
 

Vision 
 

To promote innovation-centric education and perform research in Computer Science and 

Engineering in pace with industrial development. 

Mission 
 

M1: To provide a learning environment that helps students to enhance problem solving skills 

at par with global standards. 

M2: To establish Industry-Institute Interaction to make students ready for the industrial 

environment. 

M3: To provide exposure to students to the latest tools and technologies in the area of computer 

hardware and software. 

M4: To promote research-based projects/activities in the emerging areas. 

M5: To foster the science of creativity and educating ownership for sustainable & scalable 

ventures. 

M6: To pass on the requisite moral characteristics and infuse discipline amongst the students 

to make them attain consistent elevation in their professional life. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING 

 

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 
 

PEO1: To equip the students with skills and latest updated so that they can work and contribute 

to the continuously changing landscape of IT Industry. 

PEO2: To provide research-oriented education with knowledge of state-of-art analytical and 

experimental tools to enable students to pursue higher studies in institutions of repute in India 

and abroad 

PEO3: To inculcate culture of professionalism, ethical conduct, team work with good 

communication skills to enable the students to be successful in their career and enable them to 

launch start-ups in their chosen field. 

 

 

PROGRAMME SPECIFIC OUTCOME (PSOs) 
 

PSO1: Students will have the ability to apply software engineering principles to design, build, 

test, and deliver solutions for Software Industry 

PSO2: The students will be able to use programming, database, networking and web 

development concepts for developing solutions for real-life problems. 

 

   

 

 

 

 

 

 

 

 

 
 



 
 

DEPARTMENT OF INFORMATION TECHNOLOGY 

 
 

Vision 

To produce professional graduates trained in the latest tools and technologies of Information 

Technology, and to build a strong teaching & research environment that tracks and responds 

to the challenges of modern times 

 

Mission 

 

1. To impart quality engineering education that enables the students become competent IT 

professionals by providing professional technical education and training.  

2. To imbibe experiential learning blended with critical thinking and strong Industry-connect 

for the students and ignite them to pursue Research in emerging areas.  

3. To establish Start-up Eco-system within the department to produce entrepreneurs. 

4. To create disciplined graduates with strong moral values who may continuously thrive for 

higher echelons in the personal and professional life.  

   



 
 

DEPARTMENT OF INFORMATION TECHNOLOGY 
 

Program Educational Objectives (PEOs) 

 

PEO No. Program Educational Objectives Statements 

PEO1 To equip the students with skills and latest updates so that they can work and 

contribute to the continuously changing landscape of IT Industry. 

PEO2 To provide good academic and research-oriented environment with knowledge of 

latest IT tools to enable students to pursue higher studies in institutions of repute in 

India and abroad. 

PEO3 To inculcate culture of professionalism, ethical conduct, team work with good 

communication skills to enable the students to be successful in their career and 

enable them to launch start-ups in their chosen field. 

 

 Program Specific Outcomes (PSOs) 

PSO1 The ability to understand, analyse and develop programming skills with the latest 

tools and technology in computing and apply standard practices, strategies in 

software development to deliver quality products and/or to pursue entrepreneur. 

PSO2 To induce continuous learning aptitude and an inclination for lifelong learning; and 

intent to act as good citizen by inculcating in them moral values & ethics. 

  



 
 

                               Program Outcomes 
 

Engineering Graduates will be able to: 
 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems.  

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences.  

3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis 

of the information to provide valid conclusions.  

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modelling to complex engineering 

activities with an understanding of the limitations.  

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant 

to the professional engineering practice.  

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development.  

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice.  

9. Individual and team work: Function effectively as an individual, and as a member or leader 

in diverse teams, and in multidisciplinary settings.  

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions.  

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments.  

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage 

in independent and life-long learning in the broadest context of technological change.  



 

GENERAL LABORATORY INSTRUCTIONS 

1. Students are advised to come to the laboratory at least 5 minutes before (to the 

starting time), those who come after 5 minutes will not be allowed into the lab. 

2. Plan your task properly much before to the commencement, come prepared to 

the lab with the synopsis / program / experiment details. 

3. Student should enter into the laboratory with: 

 Laboratory observation notes with all the details (Problem statement, Aim, 

Algorithm, Procedure, Program, Expected Output, etc.,) filled in for the lab 

session. 

 Laboratory Record updated up to the last session experiments and other 

utensils (if any) needed in the lab. 

 Proper Dress code and Identity card. 

4. Sign in the laboratory login register, write the TIME-IN, and occupy the 

computer system allotted to you by the faculty. 

5. Execute your task in the laboratory, and record the results / output in the lab 

observation note book, and get certified by the concerned faculty. 

6. All the students should be polite and cooperative with the laboratory staff, must 

maintain the discipline and decency in the laboratory. 

7. Computer labs are established with sophisticated and high end branded systems, 

which should be utilized properly. 

8. Students / Faculty must keep their mobile phones in SWITCHED OFF mode 

during the lab sessions. Misuse of the equipment, misbehaviors with the staff 

and systems etc., will attract severe punishment. 

9. Students must take the permission of the faculty in case of any urgency to go 

out; if anybody found loitering outside the lab / class without permission during 

working hours will be treated seriously and punished appropriately. 

10. Students should LOG OFF/ SHUT DOWN the computer system before he/she 

leaves the lab after completing the task (experiment) in all aspects. He/she must 

ensure the system / seat is kept properly. 

 

 

 

 

 

 

 

 

 

 



 

Sub Code BCSP 606 

Sub Name Open-Source Lab (Advanced Python) 

 

 

COURSEOUTCOMES 
Bloom’s 

Level 

CO1 

The student will be able to apply the concept of List, Tuple, Dictionary and user define 

functions 

BL3 

CO2 The student will be able to apply date & time functions 
BL3 

CO3 The student will be able to examine the concept of OOP, File handling 
BL4 

CO4 
The student will be able to apply the concept of exceptional handling BL3 

CO5 
The student will be able to compute the concept of Multithreading, GUI Programming 

and testing 

BL4 

 

CO-PO Matrix 

Course

Outcome 

 
PO1 

 
PO2 

 
PO3 

 
PO4 

 
PO5 

 
PO6 

 
PO7 

 
PO8 

 
PO9 

 
PO10 

 
PO11 

 
PO12 

CO1 3 2 3 2 2           2 
2 

CO2 3 1 3 2 2 
    

 2 1 

CO3 3 3 3 3 2 1 
    

2 3 

CO4 3 3 3 2 2 1 
         2 

3 

CO5 3 2 3 3 2 1 
   

    2    3 

Avg 3 2.2 3 2.4 2 1         2 2.4 

 

Cos PSO1 PSO2 

CO1  1 

CO2  1 

CO3 2 3 

CO4 2 3 

CO5   2 2 

Avg 
  2 2 

 



 

Study and Evaluation Scheme 

 
Course 

Code 

Course 

Name 
Teaching Scheme Credits Assigned 

BCSP 303 

 

Open 

Source Lab 

(Python) 

Theory Practical Tutorial Theory Practical Tutorial Total 

-- 02 
(50 

Marks) 

-- -- 01 -- 01 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

LIST OF PROGRAMS 

 

Subject: Open Source Lab (Advanced Python)        Code: BCSP-606 

 
SNo Name of Experiment CO Mapping 

1 DICTIONARY  

a. Write a program to count the numbers of characters in the string and store 

them in a dictionary data structure  

b. Write a program to use split and join methods in the string and trace a 

birthday with a dictionary data structure.  

c. Write a program combine_lists that combines these lists into a dictionary.  

d. Write a Python program to find shortest list of values with the keys in a 

given dictionary. 

 

 

 

CO1 

2 NESTED LISTS  

a. Write a program to read a 3 X 3 matrix and find the transpose.  

b. Write a program to perform addition, subtraction of two 3 X 3 matrices.  

c. Write a program to perform multiplication of two 3 X 3 matrices.  

d. Write a program to check whether two given 3 X 3 matrices are identical 

or not. 

 

 

CO1 

3 USER DEFINED FUNCTIONS  

a) Write a function ball_collide that takes two balls as parameters and 

computes if they are colliding. Your function should return a Boolean 

representing whether or not the balls are colliding. Hint: Represent a ball on 

a plane as a tuple of (x, y, r), r being the radius If (distance between two 

balls centers) <= (sum of their radii) then (they are colliding)  

b) Write a function to find mean, median, mode for the given set of 

numbers in a list.  

c) Write a function nearly_equal to test whether two strings are nearly 

equal. Two strings a and b are nearly equal when a can be generated by a 

single mutation on b. (HINT:- Nearly equal string : Python – Jython, Perl – 

Pearl)  

 

 

 

 

 

CO3 

4 MODULES  

a. Install packages requests, flask and explore using (pip)  

b. Write a Python program that imports requests and fetch content from 

wiki page.  

c. Write a Python program to generate a series of unique random numbers 

by using random module  

d. Write a Python program to find the substrings within a string using re 

module. 

 

 

 

CO1 

5 DATE AND TIME  

a. Demonstrate Basic date and time classes, Different time formats, 

Converting between formats, Formatting dates and times, Parsing date/time 

information.  

b. Write a script that reads the current time and converts it to a time of day 

in hours, minutes, and seconds, plus the number of days since the epoch.  

c. Design a Python script to determine the difference in date for given two 

dates in YYYY:MM:DD format(0 <= YYYY <= 9999, 1 <= MM <= 12, 1 

<= DD <= 31) following the leap year rules.  

 

 

 

 

CO2 



 

d. Design a Python Script to determine the time difference between two 

given times in HH:MM:SS format.( 0 <= HH <= 23, 0 <= MM <= 59, 0 <= 

SS <= 59). 

6 CLASS AND OBJECTS  

a. Create a class ATM and define ATM operations to create account, 

deposit, check_balance, withdraw and delete account. Use constructor to 

initialize members.  

b. Make a class Employee with a name and salary. Make a class Manager 

inherit from Employee. Add an instance variable, named department. Write 

a method that prints manager's name, department and salary. Make a class 

Executive inherit from Manager. Write a method that prints the string 

"Executive" followed by the information stored in the Manager super class 

object.  

c. A hospital wants to create a database regarding its indoor patients. The 

information to store include a) Name of the patient b) Date of admission c) 

Disease d) Date of discharge. Create a structure to store the date (year, 

month and date as its members). Create a base class to store the above 

information. The member function should include functions to enter 

information and display a list of all the patients in the database. Create a 

derived class to store the age of the patients. List the information about to 

store the age of the patients. List the information about all the pediatric 

patients (less than twelve years in age). 

 

 

 

 

 

 

 

 

 

CO3 

7 FILE HANDLING  

a. Write a python program to read the file contents and do the following 

operations  

i) Print each word of a file in reverse order.  

ii) Print each line of a file in reverse order. Sample Input: Python 

Programming Sample Output: Programming Python  

iii) Display the content of a without whitespaces. 

b. Demonstrate Serializing Data with XML and JSON:  

i) Working with XML modules in Python ii) Start with Element Tree iii) 

Parsing XML iv) Updating an XML tree v) Creating a new document vi) 

YAML, other formats as time permits vii) Reading, Writing JSON viii) 

Reading/writing CSV fileS 

c. Write a Python program to store N student’s records containing name, 

roll number and branch. Print the given branch student’s details only. 

 

 

 

 

 

CO3 

8 EXCEPTION HANDLING 

a. Read two numbers n1 and n2. Write a function to compute n1/n2 and use 

try/except to catch the exceptions.  

b. Write a Python program to detect and handle the exception while solving 

the quadratic equation.  

c. Write a Python program to handle the run time errors while doing file 

handling operation.  

d. Write a Python program to create and raise user defined exception. 

 

 

 

CO4 

9 MULTITHREADING AND TESTING  

a. Write a python program to create two threads to keep a count of number 

of even numbers entered by the user.  

b. Write a JAVA program that creates threads by extending Thread class 

.First thread display “Good Morning “every 1 sec, the second thread 

 

 

CO5 



 

displays “Hello “every 2 seconds and the third display “Welcome” every 3 

seconds.  

c. Write a test-case to check the function even_numbers which return True 

on passing a list of all even numbers.  

d. Write a test-case to check the function reverse_string which returns the 

reversed string. 

10 NUMPY  

a. Using Numpy, write a basic array of operations on single array to add x 

to each element of array and subtract y from each element of array.  

b. Using Numpy, write a program to add, subtract and multiply two 

matrices.  

c. Write a Python program to do the following operations: Library: NumPy 

i) Create multi-dimensional arrays and find its shape and dimension ii) 

Create a matrix full of zeros and ones iii) Reshape and flatten data in the 

array iv) Append data vertically and horizontally v) Apply indexing and 

slicing on array vi) Use statistical functions on array - Min, Max, Mean, 

Median and Standard Deviation vii) Dot and matrix product of two arrays 

viii) Compute the Eigen values of a matrix ix) Solve a linear matrix 

equation such as 3 * x0 + x1 = 9, x0 + 2 * x1 = 8 x) Compute the 

multiplicative inverse of a matrix xi) Compute the rank of a matrix xii) 

Compute the determinant of an array 

 

 

 

 

 

 

CO1 

11 GUI  

a. Design a GUI based calculator to perform arithmetic operations like 

addition, subtraction, multiplication and division. (Hint: Expression 

Calculator using tk)  

b. Design a GUI based application to convert temperature from Celsius to 

Fahrenheit.  

c. Write a python program to perform various database operations (create, 

insert, delete, update). 

 

 

 

     CO5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Experiment-1 

Dictionary 

 

(a) Write a program to count the numbers of characters in the string and store them in 

a dictionary data structure. 

 
str=input("enter string : ") 

 

f = {}  

 

for i in str:  

 

    if i in f:  

 

        f[i] += 1 

 

    else:  

 

        f[i] = 1 

 

print(f) 

 

Output: 

 

enter string : goeduhub.com 

{'g': 1, 'o': 2, 'e': 1, 'd': 1, 'u': 2, 'h': 1, 'b': 1, '.': 1, 'c': 1, 'm': 1} 

 
(b) Write a program to use split and join methods in the string and trace a birthday 

with a dictionary data structure.  

 

a="hi i am python programmer" 

b=a.split() 

print (b) 

c=" ".join(b) 

print(c) 

 
Output: 

 

 ['hi', 'i', 'am', 'python', 'programmer'] 

hi i am python programmer 

 
(c) Write a program combine_lists that combines these lists into a dictionary. 

 

def test(keys, values): 

  return dict(zip(keys, values)) 

 

l1 = ['a', 'b', 'c', 'd', 'e', 'f'] 

l2 = [1, 2, 3, 4, 5]      

print("Original lists:") 



 

print(l1) 

print(l2) 

print("\nCombine the values of the said two lists into a dictionary:") 

print(test(l1, l2)) 

 

Output: 

  

Combine the values of the said two lists into a dictionary: 

{'a': 1, 'b': 2, 'c': 3, 'd': 4, 'e': 5} 

 

(d) Write a Python program to find shortest list of values with the keys in a given 

dictionary. 

 

def test(dictt): 

    min_value=1 

    result = [k for k, v in dictt.items() if len(v) == (min_value)]  

    return result     

 

dictt = { 

 'V': [10, 12], 

 'VI': [10], 

 'VII': [10, 20, 30, 40], 

 'VIII': [20], 

 'IX': [10,30,50,70], 

 'X': [80] 

 } 

 

print("\nOriginal Dictionary:") 

print(dictt) 

print("\nShortest list of values with the keys of the said dictionary:") 

print(test(dictt)) 

 

Output: 

Shortest list of values with the keys of the said dictionary: 

['VI', 'VIII', 'X'] 

 

 

 

 

 

 

 

 

 

 



 

Experiment-2 

NESTED LISTS 

 

(a) Write a program to read a 3 X 3 matrix and find the transpose. 

X = [[12,7], 

    [4 ,5], 

    [3 ,8]] 

 

result = [[0,0,0], 

         [0,0,0]] 

 

# iterate through rows 

for i in range(len(X)): 

   # iterate through columns 

   for j in range(len(X[0])): 

       result[j][i] = X[i][j] 

 

for r in result: 

   print(r)  

 

Output: 

 

[12, 4, 3] 

[7, 5, 8] 

 

 

(b) Write a program to perform addition, subtraction of two 3 X 3 matrices. 

 

Addition of two 3 X 3 matrices: 

import numpy 

 

# Matrix 1 

A=[ [1, 2, 3], [3, 4, 5], [6, 7, 8] ] 

 

# Matrix 2 

B=[ [5, 6, 7], [1, 2, 3], [5, 3, 8] ] 

 

print("Result: ") 

print(numpy.add(A,B)) 

 

Output: 

 

[[ 6  8 10] 

 [ 4  6  8] 

 [11 10 16]] 

 



 

Subtraction of two 3 X 3 matrices: 

 

import numpy 

 

# matrix 1 

A=[ [1, 2, 3], [3, 4, 5], [6, 7, 8] ] 

 

# matrix 2 

B=[ [5, 6, 7], [1, 2, 3], [5, 3, 8] ] 

 

print("Result: ") 

print(numpy.subtract(A,B)) 

 

Output: 

 

[[-4 -4 -4] 

 [ 2  2  2] 

 [ 1  4  0]] 

 

(c) Write a program to perform multiplication of two 3 X 3 matrices. 

# 3x3 matrix 

X = [[12,7,3], 

    [4 ,5,6], 

    [7 ,8,9]] 

# 3x4 matrix 

Y = [[5,8,1,2], 

    [6,7,3,0], 

    [4,5,9,1]] 

# result is 3x4 

result = [[0,0,0,0], 

         [0,0,0,0], 

         [0,0,0,0]] 

 

# iterate through rows of X 

for i in range(len(X)): 

   # iterate through columns of Y 

   for j in range(len(Y[0])): 

       # iterate through rows of Y 

       for k in range(len(Y)): 

           result[i][j] += X[i][k] * Y[k][j] 

 

for r in result: 

   print(r) 

Output: 



 

 

[114, 160, 60, 27] 

[74, 97, 73, 14] 

[119, 157, 112, 23] 

 

(d) Write a program to check whether two given 3 X 3 matrices are identical or not. 

N = 4   

# This function returns 1 

# if A[][] and B[][] are identical 

# otherwise returns 0 

def areSame(A,B): 

      

    for i in range(N): 

        for j in range(N): 

            if (A[i][j] != B[i][j]): 

                return 0 

    return 1 

  

# driver code 

A= [ [1, 1, 1, 1], 

    [2, 2, 2, 2], 

    [3, 3, 3, 3], 

    [4, 4, 4, 4]] 

   

B= [ [1, 1, 1, 1], 

    [2, 2, 2, 2], 

    [3, 3, 3, 3], 

    [4, 4, 4, 4]] 

                      

if (areSame(A, B)==1): 

    print("Matrices are identical") 

else: 

    print("Matrices are not identical") 

 

Output: 

 

Matrices are identical. 

 

 

 

 

 

 

 



 

Experiments-3 

USER DEFINED FUNCTIONS  

 

(a) Write a function ball_collide that takes two balls as parameters and computes if 

they are colliding. Your function should return a Boolean representing whether 

or not the balls are colliding. Hint: Represent a ball on a plane as a tuple of (x, y, 

r), r being the radius If (distance between two balls centers) <= (sum of their 

radii) then (they are colliding). 

 

import math 

def ball_collide(x1,y1,r1,x2,y2,r2): 

 dist=math.sqrt((x2-x1)**2+(y2-y1)**2); 

 print("Distance b/w two balls:",dist) 

 center=dist/2; 

 print("Collision point",center); 

 r=r1+r2; 

 print("Sum of radious",r) 

 if(center<=r): 

 print("They are Colliding") 

 return True; 

 else: 

 print("Not Colliding") 

 return False; 

 

c=ball_collide(4,4,3,2,2,3) 

print(c)  

c=ball_collide(100,200,20,200,100,10) 

print(c) 

 

Output: 

Distance b/w two balls: 2.8284271247461903 

Collision point 1.4142135623730951 

Sum of radious 6 

They are Colliding 

True 

Distance b/w two balls: 141.4213562373095 

Collision point 70.71067811865476 

Sum of radious 30 

Not Colliding 

False 

(b) Write a function to find mean, median, mode for the given set of numbers in a 

list. 

Mean: 

num_list = [21, 11, 19, 3,11,5] 



 

# FInd sum of the numbers 

num_sum = sum(num_list) 

#divide the sum with length of the list 

mean = num_sum / len(num_list) 

print(num_list) 

print("Mean of the above list of numbers is: " + str(round(mean,2))) 

 

Output: 

[21, 11, 19, 3, 11, 5] 

Mean of the above list of numbers is: 11.67 

 

Median: 

num_list = [21, 13, 19, 3,11,5] 

# Sort the list 

num_list.sort() 

# Finding the position of the median 

if len(num_list) % 2 == 0: 

   first_median = num_list[len(num_list) // 2] 

   second_median = num_list[len(num_list) // 2 - 1] 

   median = (first_median + second_median) / 2 

else: 

   median = num_list[len(num_list) // 2] 

print(num_list) 

print("Median of above list is: " + str(median)) 

 

Output: 

 

[3, 5, 11, 13, 19, 21] 

Median of above list is: 12.0 

 

Mode: 

import collections 

# list of elements to calculate mode 

num_list = [21, 13, 19, 13,19,13] 

 

# Print the list 

print(num_list) 

 

# calculate the frequency of each item 

data = collections.Counter(num_list) 

data_list = dict(data) 

 

# Print the items with frequency 

print(data_list) 



 

 

# Find the highest frequency 

max_value = max(list(data.values())) 

mode_val = [num for num, freq in data_list.items() if freq == max_value] 

if len(mode_val) == len(num_list): 

   print("No mode in the list") 

else: 

   print("The Mode of the list is : " + ', '.join(map(str, mode_val))) 

 

Output: 

 

[21, 13, 19, 13, 19, 13] 

{21: 1, 13: 3, 19: 2} 

The Mode of the list is: 13 

 

(c) Write a function nearly_equal to test whether two strings are nearly equal. Two 

strings are nearly equal when a can be generated by a single mutation on .  

string1 = input("Enter first string: ") 

 

string2 = input("Enter second string: ") 

 

if string1 == string2: 

 

    print("\nBoth strings are equal to each other.") 

 

    print(string1,"==",string2); 

 

else: 

 

    print("\nStrings are not equal.") 

 

    print(string1,"!=",string2); 

 

Output: 

 

Enter first string: ab 

Enter second string: ab 

Both strings are equal to each other. 

ab == ab 

 

 

 

 

 



 

Experiments-4 

MODULES  

 

(a) Install packages requests, flask and explore using (pip) 

Requests Installation  

Check if Requests is already installed and up-to-date by entering the following 

command:  

 

python -m pip show requests  

Output should be similar to: 

 

Name: requests 

 

Version: 2.26.0 

 

Summary: Python HTTP for Humans. 

 

Home-page: https://requests.readthedocs.io 

 

... 

If not installed, you can install Requests on Linux, MacOS, and the Windows 

operating systems by running: 

 

pip install requests 

or  

 

python -m pip install requests 

  

 

To upgrade requests to the latest version, enter: 

 

pip install --upgrade requests 

  

 

To install a specific version of requests, eg. version 2.6.6, enter: 

 

pip install requests==2.6.0 

  

 

To uninstall Requests, enter: 

 

pip uninstall Requests 

 

 



 

(b) Write a Python program that imports requests and fetch content from wiki page. 

# import required modules 

from bs4 import BeautifulSoup 

import requests 

  

# get URL 

page = requests.get("https://en.wikipedia.org/wiki/Main_Page") 

  

# scrape webpage 

soup = BeautifulSoup(page.content, 'html.parser') 

  

# display scrapped data 

print(soup.prettify()) 

 

Output: 

 
 

(c) Write a Python program to generate a series of unique random numbers by 

using random module  

import random 

choices = list(range(100)) 

random.shuffle(choices) 

print(choices.pop()) 

while choices: 

    if input('Want another random number?(Y/N)' ).lower() == 'n': 

        break 

    print(choices.pop()) 

Output:  

73 



 

Want another random number?(Y/N)n 

 

(d) Write a Python program to find the substrings within a string using re module. 

 

import re 

text = 'Python exercises, PHP exercises, C# exercises' 

pattern = 'exercises' 

for match in re.findall(pattern, text): 

    print('Found "%s"' % match) 

 

Output: 

 

Found "exercises" 

Found "exercises" 

Found "exercises" 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Experiments-5 

DATE AND TIME  

 

(a) Demonstrate Basic date and time classes, Different time formats, Converting 

between formats, Formatting dates and times, Parsing date/time information. 

 

# Python program to 

# demonstrate date class 

  

# import the date class 

from datetime import date 

  

# initializing constructor 

# and passing arguments in the 

# format year, month, date 

my_date = date(1996, 12, 11) 

  

print("Date passed as argument is", my_date) 

  

# Uncommenting my_date = date(1996, 12, 39) 

# will raise an ValueError as it is 

# outside range 

  

# uncommenting my_date = date('1996', 12, 11) 

# will raise a TypeError as a string is 

# passed instead of integer 

 

Output: 

 

Date passed as argument is 1996-12-11 

 

(b) Write a script that reads the current time and converts it to a time of day in 

hours, minutes, and seconds, plus the number of days since the epoch. 

 

>>> # Part 1 

 

>>> mydate = int(1437746094.5735958) 

>>> num_days = mydate // 3600 // 24 

>>> print(num_days, "days since epoch") 

 

16640 days since epoch 

 

>>> # Part 2 

 



 

>>> midnight_on_mydate = num_days * 24 * 3600 

>>> 

>>> seconds_since_midnight = mydate - midnight_on_mydate 

>>> 

>>> hours = seconds_since_midnight // 3600 

>>> minutes = (seconds_since_midnight - (hours * 3600)) // 60 

>>> seconds = seconds_since_midnight - (hours * 3600 + minutes * 60) 

>>> 

>>> time_of_day = "%s:%s:%s" % (hours, minutes, seconds) 

>>> 

>>> print(time_of_day, "on", num_days, "days since epoch") 

 

13:54:54 on 16640 days since epoch 

 

(c) Design a Python script to determine the difference in date for two dates in 

YYYY:MM:DD  

 

from datetime import datetime 

 

# dates in string format 

str_d1 = '2021/10/20' 

str_d2 = '2022/2/20' 

 

# convert string to date object 

d1 = datetime.strptime(str_d1, "%Y/%m/%d") 

d2 = datetime.strptime(str_d2, "%Y/%m/%d") 

 

# difference between dates in timedelta 

delta = d2 - d1 

print(f'Difference is {delta.days} days') 

 

Output: 

 

Difference is 123 days 

 

(d) Design a Python Script to determine the time difference between two given 

times in HH:MM:SS format.( 0 <= HH <= 23, 0 <= MM <= 59, 0 <= SS <= 

59). 

def removeColon(s): 

      

    if (len(s) == 4): 

        s = s[:1] + s[2:] 

      

    if (len(s) == 5): 



 

        s = s[:2] + s[3:] 

      

    return int(s) 

  

# Main function which finds difference 

def diff(s1, s2): 

      

    # Change string 

    # (eg. 2:21 --> 221, 00:23 --> 23) 

    time1 = removeColon(s1) 

    time2 = removeColon(s2) 

  

    # Difference between hours 

    hourDiff = time2 // 100 - time1 // 100 - 1; 

  

    # Difference between minutes 

    minDiff = time2 % 100 + (60 - time1 % 100) 

  

    if (minDiff >= 60): 

        hourDiff += 1 

        minDiff = minDiff - 60 

  

    # Convert answer again in string with ':' 

    res = str(hourDiff) + ':' + str(minDiff) 

      

    return res 

  

# Driver code 

s1 = "14:00" 

s2 = "16:45" 

  

print(diff(s1, s2)) 

 

Output: 

 

2:45 

 

 

 

 

 

 

 

 



 

Experiments-6 

CLASS AND OBJECTS  

 

(a) Create a class ATM and define ATM operations to create account, deposit, 

check_balance, withdraw account. Use constructor to initialize members. 

 

class Bank_Account: 

 def _init_(self): 

  self.balance=0 

  print("Hello!!! Welcome to the Deposit & Withdrawal Machine") 

 

 def deposit(self): 

  amount=float(input("Enter amount to be Deposited: ")) 

  self.balance += amount 

  print("\n Amount Deposited:",amount) 

 

 def withdraw(self): 

  amount = float(input("Enter amount to be Withdrawn: ")) 

  if self.balance>=amount: 

   self.balance-=amount 

   print("\n You Withdrew:", amount) 

  else: 

   print("\n Insufficient balance ") 

 

 def display(self): 

  print("\n Net Available Balance=",self.balance) 

 

# Driver code 

 

# creating an object of class 

s = Bank_Account() 

 

# Calling functions with that class object 

s.deposit() 

s.withdraw() 

s.display() 

 

OUTPUT: 

Hello!!! Welcome to the Deposit & Withdrawal Machine 

Enter amount to be Deposited: 30000 

Amount Deposited: 30000.0 

Enter amount to be Withdrawn: 10000 

You Withdrew: 10000.0 

 Net Available Balance= 20000.0 



 

 

(b) Make a class Employee with a name and salary. Make a class Manager inherit 

from Employee. Add an instance variable, named _department, that stores a 

string. Supply a method _ _repr _ _ that prints the manager’s name, department, 

and salary. Make a class Executive inherit from Manager. Supply appropriate _ 

repr _ methods for all classes. Supply a test program that tests these classes and 

methods. 

 

# superclass 

class Employee: 

    # constructor 

    def __init__(self, name, salary): 

        self._name = name 

        self._salary = salary 

     

    # returns employees name 

    def getName(self): 

        return self._name 

      

    # returns employees salary 

    def getSalary(self): 

        return self._salary 

 

    # prints information of the class instance 

    def __repr__(self): 

        return "[Employee: " + self._name + " " + str(self._salary) + "]" 

 

# subclass of Employee 

class Manager(Employee): 

    # constructor 

    def __init__(self, name, salary, department): 

        # call constructor from class Employee 

        super().__init__(name, salary) 

        # manager has a department 

        self._department = department 

 

    # return managers department  

    def getDepartment(self): 

        return self._department 

 

    # return information about managers instance 

    def __repr__(self): 

        return "[Manager: " + self._name + " " + str(self._salary) + " " + 

self._department + "]" 



 

 

# subclass of Manager 

class Executive(Manager): 

    # constructor 

    def __init__(self, name, salary, department): 

        super().__init__(name, salary, department) 

 

    # returns information about executives instance 

    def __repr__(self): 

        return "[Executive: " + self._name + " " + str(self._salary) + " " + 

self._department + "]" 

 

# testing 

 

e = Employee("RIA", 1995) 

 

print(e.getName()) # prints eName 

print(e.getSalary()) # prints 1995 

print(e.__repr__()) # prints [Employee: eName 1995] 

 

m = Manager("SHREYA", 2000, "Sales") 

print(m.getName()) # prints mName 

print(m.getDepartment()) # prints Sales 

print(m.__repr__()) # prints [Manager: mName 2000 Sales] 

 

e = Executive("ROHAN", 3000, "Sales") 

 

print(e.getName()) # prints exName 

print(e.__repr__()) # prints [Executive: exName 3000 Sales]      

 

OUTPUT: 

 

RIA 

1995 

[Employee: RIA 1995] 

SHREYA 

Sales 

[Manager: SHREYA 2000 Sales] 

ROHAN 

[Executive: ROHAN 3000 Sales] 

 

 

 



 

(c) A hospital wants to create a database regarding its indoor patients. The 

information to store include a) Name of the patient b) Date of admission c) 

Disease d) Date of discharge. Create a structure to store the date (year, month 

and date as its members). Create a base class to store the above information. The 

member function should include functions to enter information and display a list 

of all the patients in the database. Create a derived class to store the age of the 

patients. List the information about to store the age of the patients. List the 

information about all the pediatric patients (less than twelve years in age). 

 

class Patient: 

    def set(self): 

        self.name = input('Name:') 

        self.age = input('Age:') 

        self.__birth = input('Date of Birth of Patient (yyyy/mm/dd):') 

        self.__disease = input('Disease:') 

        self.admission = input('Date of Admission (yyyy/mm/dd):') 

        self.discharge = input('Date of discharge (yyyy/mm/dd):') 

 

    def __str__(self): 

        return ('Name: ' + self.name + '\n' + 

                'Age: ' + self.age + '\n' + 

                'Date of Birth of Patient (yyyy/mm/dd): ' + self.__birth + '\n' + 

                'Disease: ' + self.__disease + '\n' + 

                'Date of Admission (yyyy/mm/dd):' + self.admission + '\n' + 

                'Date of discharge: ' + self.discharge) 

 

patient1 = Patient() 

patient1.set() 

print(patient1) 

 

OUTPUT: 

Name:ROHAN 

Age:20 

Date of Birth of Patient (yyyy/mm/dd):2009/03/12 

Disease:COVID 

Date of Admission (yyyy/mm/dd):2022/04/11 

Date of discharge (yyyy/mm/dd):2022/04/22 

 

 

 

 

 

 



 

 Experiments-7 

FILE HANDLING  

 

(a) Write a python program to read the file contents and do the following operations 

i) Print each word of a file in reverse order.  

print("Enter the Name of File: ") 

fileName = input() 

 

fileHandle = open(fileName, "r") 

fileContent = "" 

for content in fileHandle: 

  fileContent = fileContent+content 

 

print("\n----Content in Reverse Order----") 

fileContent = fileContent[::-1] 

print(fileContent) 

 

Output: 

Enter the Name of File: 

Codeshacker.txt 

----content in reverse order--- 

txt.rekcahsedoc  

 

ii) Print each line of a file in reverse order. Sample Input: Python Programming 

Sample Output: Programming Python  

 

input_file=open('D:/a.txt','r') 

for line in input_file: 

 l=len(line) 

 s=' ' 

 while(l>=1): 

 s=s+line[l-1] 

 l=l-1 

 print(s) 

input_file.close() 

 

Output: 

Input: 

a.txt file contains khit  

 

Output: 

Tihk 

 

 



 

iii) Display the content of a without whitespaces. 

 

def remove(string): 

 return "".join(string.split()) 

  

# Driver Program 

string = ' COLLEGE OF ENGINEERING ROORKEE ' 

print(remove(string)) 

 

output: 

 

COLLEGEOFENGINEERINGROORKEE 

 

(b) Demonstrate Serializing Data with XML and JSON:  

i) Working with XML modules in Python 

import untangle 

obj = untangle.parse(""" 

    <employees> 

     <employee> 

        <name>Dave</name> 

            <role>Sale Assistant</role> 

            <age>34</age> 

        </employee> 

    </employees> 

""") 

#Access the name 

print(obj.employees.employee.name.cdata) 

 

Output: 

Dave 

 

ii) Create a text file “intro.txt” in python and ask the user to write a single 

line of text by user input. 

def program1(): 

    f = open("intro.txt","w") 

    text=input("Enter the text:") 

    f.write(text) 

    f.close() 

program1() 

 

Output: 

Enter the text: ABCD 

 



 

iii) Create a text file “MyFile.txt” in python and ask the user to write 

separate 3 lines with three input statements from the user. 

def program2(): 

    f = open("MyFile.txt","w") 

    line1=input("Enter the text:") 

    line2=input("Enter the text:") 

    line3=input("Enter the text:") 

    new_line="\n" 

    f.write(line1) 

    f.write(new_line) 

    f.write(line2) 

    f.write(new_line) 

    f.write(line3) 

    f.write(new_line) 

    f.close() 

program2() 

 

Output:  

 

Enter the text: Anmol 

 

iv) Write a program to read the contents of both the files created in the above 

programs and merge the contents into “merge.txt”. Avoid using the 

close() function to close the files. 

def program3(): 

    with open("MyFile.txt","r") as f1: 

       data=f1.read() 

    with open("intro.txt","r") as f2: 

        data1=f2.read() 

    with open("merge.txt","w") as f3: 

        f3.write(data) 

        f3.write(data1) 

program3() 

 

Output: 

Enter the text: QWERTY 

 

v) Count the total number of upper case, lower case, and digits used in the 

text file “merge.txt”. 

def program4(): 

    with open("merge.txt","r") as f1: 

       data=f1.read() 

    cnt_ucase =0 

    cnt_lcase=0 



 

    cnt_digits=0 

    for ch in data: 

        if ch.islower(): 

            cnt_lcase+=1 

        if ch.isupper(): 

            cnt_ucase+=1 

        if ch.isdigit(): 

            cnt_digits+=1 

    print("Total Number of Upper Case letters are:",cnt_ucase) 

    print("Total Number of Lower Case letters are:",cnt_lcase) 

    print("Total Number of  digits are:",cnt_digits) 

program4() 

 

Output: 

Enter the text: COER 

 

(c) Write a Python program to store N student’s records containing name, roll 

number and branch. Print the given branch student’s details only 

 

class Student: 

    marks = [] 

    def getData(self, rn, name, m1, m2, m3): 

        Student.rn = rn 

        Student.name = name 

        Student.marks.append(m1) 

        Student.marks.append(m2) 

        Student.marks.append(m3) 

         

    def displayData(self): 

        print ("Roll Number is: ", Student.rn) 

        print ("Name is: ", Student.name) 

        #print ("Marks in subject 1: ", Student.marks[0]) 

        #print ("Marks in subject 2: ", Student.marks[1]) 

        #print ("Marks in subject 3: ", Student.marks[2]) 

        print ("Marks are: ", Student.marks) 

        print ("Total Marks are: ", self.total()) 

        print ("Average Marks are: ", self.average()) 

         

    def total(self): 

        return (Student.marks[0] + Student.marks[1] +Student.marks[2]) 

     

    def average(self): 

        return ((Student.marks[0] + Student.marks[1] +Student.marks[2])/3) 

     



 

r = int (input("Enter the roll number: ")) 

name = input("Enter the name: ") 

m1 = int (input("Enter the marks in the first subject: ")) 

m2 = int (input("Enter the marks in the second subject: ")) 

m3 = int (input("Enter the marks in the third subject: ")) 

 

s1 = Student() 

s1.getData(r, name, m1, m2, m3) 

s1.displayData() 

 

Output: 

 

Enter the roll number: 2 

Enter the name: Aryan 

Enter the marks in the first subject: 75 

Enter the marks in the second subject: 89 

Enter the marks in the third subject: 99 

Roll Number is:  2 

Name is:  Aryan 

Marks are:  [75, 89, 99] 

Total Marks are:  263 

Average Marks are:  87.66666666666667 

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Experiments-8 

EXCEPTION HANDLING 

 

(a) Read two numbers n1 and n2. Write a function to compute n1/n2 and use try/except 

to catch the exceptions. 

# Python code to illustrate 

# working of try() 

def divide(x, y): 

 try: 

  # Floor Division : Gives only Fractional Part as Answer 

  result = x // y 

  print("Yeah ! Your answer is :", result)  

 except ZeroDivisionError: 

  print("Sorry ! You are dividing by zero ") 

 

# Look at parameters and note the working of Program 

divide(6, 2) 

 

output: 

Yeah ! Your answer is : 3 

 

 

 

# Python code to illustrate 

# working of try() 

def divide(x, y): 

 try: 

  # Floor Division : Gives only Fractional Part as Answer 

  result = x // y 

  print("Yeah ! Your answer is :", result) 

 except ZeroDivisionError: 

  print("Sorry ! You are dividing by zero ") 

 

# Look at parameters and note the working of Program 

divide(6, 0) 

 

output: 

Sorry ! You are dividing by zero 

 

(b) Write a Python program to detect and handle the exception while solving the 

quadratic equation. 

 

# import complex math module   

import cmath   



 

a = float(input('Enter a: '))   

b = float(input('Enter b: '))   

c = float(input('Enter c: '))   

   

# calculate the discriminant   

d = (b**2) - (4*a*c)   

   

# find two solutions   

sol1 = (-b-cmath.sqrt(d))/(2*a)   

sol2 = (-b+cmath.sqrt(d))/(2*a)   

print('The solution are {0} and {1}'.format(sol1,sol2))    

 

Output: 

  

Enter a: 8 

Enter b: 5 

Enter c: 9 

The solution are (-0.3125-1.0135796712641785j) and (-0.3125+1.0135796712641785j)    

 

(c) Write a Python program to handle the run time errors while doing file handling 

operation.  

 

# Python program to handle simple runtime error 

#Python 3 

  

a = [1, 2, 3] 

try: 

    print ("Second element = %d" %(a[1])) 

  

    # Throws error since there are only 3 elements in array 

    print ("Fourth element = %d" %(a[3])) 

  

except: 

    print ("An error occurred") 

 

output: 

Second element = 2 

An error occurred 

 

 

(d) Write a Python program to create and raise user defined exception. 

 

class MyError(Exception): 

  



 

    # Constructor or Initializer 

    def __init__(self, value): 

        self.value = value 

  

    # __str__ is to print() the value 

    def __str__(self): 

        return(repr(self.value)) 

  

  

try: 

    raise(MyError(3*2)) 

  

# Value of Exception is stored in error 

except MyError as error: 

    print('A New Exception occurred: ', error.value) 

 

Output:  

 

A New Exception occurred:  6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Experiments-9 

MULTITHREADING AND TESTING  

 

(a) Write a python program to create two threads to keep a count of number of even 

numbers entered by the user. 

 

numbers = (1, 2, 3, 4, 5, 6, 7, 8, 9) # Declaring the tuple 

count_odd = 0 

count_even = 0 

for x in numbers: 

        if not x % 2: 

          count_even+=1 

        else: 

          count_odd+=1 

print("Number of even numbers :",count_even) 

print("Number of odd numbers :",count_odd) 

 

Output: 

 

Number of even numbers : 4 

Number of odd numbers : 5 

 

(b) Write a JAVA program that creates threads by extending Thread class .First 

thread display “Good Morning “every 1 sec, the second thread displays “Hello 

“every 2 seconds and the third display “Welcome” every 3 seconds. 

 

import java.io.*; 

class One extends Thread 

{ 

public void run() 

{ 

for(int i=0;i<100;i++) 

{ 

try{ 

Thread.sleep(1000); } 

catch(InterruptedException e){ 

System.out.println(e); } 

System.out.println("Good Morning"); 

} 

} 

} 

class Two extends Thread 

{ 

public void run() 



 

{ 

for(int i=0;i<100;i++) 

{ 

try{ 

Thread.sleep(2000); } 

catch(InterruptedException e) 

{ 

System.out.println(e); 

} 

System.out.println("Hello "); 

} 

} 

} 

class Three implements Runnable 

{ 

public void run() 

{ 

for(int i=0;i<100;i++) 

{ 

try{ 

Thread.sleep(3000); } 

catch(InterruptedException e){ 

System.out.println(e); } 

System.out.println("Wel come"); 

} 

} 

} 

class ThreadEx 

{ 

public static void main(String[] args) 

{ 

One t1=new One(); 

Two t2=new Two(); 

Three tt=new Three(); 

Thread t3=new Thread(tt); 

t1.setName("One"); 

t2.setName("Two"); 

t3.setName("Three"); 

System.out.println(t1); 

System.out.println(t2); 

System.out.println(t3); 

Thread t=Thread.currentThread(); 

System.out.println(t); 

t1.start();t2.start();t3.start(); 



 

} 

} 

 

Output: 

D:\Lab>javac ThreadEx.java 

D:\Lab>java ThreadEx 

Thread[One,5,main] 

Thread[Two,5,main] 

Thread[Three,5,main] 

Thread[main,5,main] 

Good Morning 

Good Morning 

Hello 

Wel come 

Good Morning 

Hello 

Good Morning 

Good Morning 

Hello 

Wel come 

Good Morning 

Good Morning 

Hello 

Good Morning 

 

(c) Write a test-case to check the function even_numbers which return True on 

passing a list of all even numbers. 

 

def is_even_num(l): 

    enum = [] 

    for n in l: 

        if n % 2 == 0: 

            enum.append(n) 

    return enum 

print(is_even_num([1, 2, 3, 4, 5, 6, 7, 8, 9])) 

 

Output: 

 

[2, 4, 6, 8] 

 

(d) Write a test-case to check the function reverse_string which returns the reversed 

string. 

Using for loop: 

def reverse_string(str):   



 

    str1 = ""   # Declaring empty string to store the reversed string   

    for i in str:   

        str1 = i + str1   

    return str1    # It will return the reverse string to the caller function   

      

str = "JavaTpoint"    # Given String        

print("The original string is: ",str)   

print("The reverse string is",reverse_string(str)) # Function call  

 

Output: 

 

The original string is:  JavaTpoint 

The reverse string is tniopTavaJ  

 

Using while loop: 

str = "JavaTpoint" #  string variable   

print ("The original string  is : ",str)    

reverse_String = ""  # Empty String   

count = len(str) # Find length of a string and save in count variable   

while count > 0:    

    reverse_String += str[ count - 1 ] # save the value of str[count-1] in reverseString   

    count = count - 1 # decrement index   

print ("The reversed string using a while loop is : ",reverse_String)# reversed string   

 

Output: 

The original string  is :  JavaTpoint 

The reversed string using a while loop is :  tniopTavaJ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Experiments-10 

NUMPY 

 

(a) Using Numpy,  

[[ 1, 2, 3], 

 [ 4, 2, 5]] 

Here, rank = 2 (as it is 2-dimensional or it has 2 axes) 

first dimension(axis) length = 2, second dimension has length = 3 

overall shape can be expressed as: (2, 3) 

 

import numpy as np 

  

# Creating array object 

arr = np.array( [[ 1, 2, 3], 

                 [ 4, 2, 5]] ) 

  

# Printing type of arr object 

print("Array is of type: ", type(arr)) 

  

# Printing array dimensions (axes) 

print("No. of dimensions: ", arr.ndim) 

  

# Printing shape of array 

print("Shape of array: ", arr.shape) 

  

# Printing size (total number of elements) of array 

print("Size of array: ", arr.size) 

  

# Printing type of elements in array 

print("Array stores elements of type: ", arr.dtype) 

 

Output: 

 

Shape of array:  (2, 3) 

Size of array:  6 

Array stores elements of type:  int64 

 

(b) Using Numpy, write a program to add, subtract and multiply two matrices. 

Addition: 

# importing numpy as np 

import numpy as np 

   

   

# creating first matrix 



 

A = np.array([[1, 2], [3, 4]]) 

   

# creating second matrix 

B = np.array([[4, 5], [6, 7]]) 

   

print("Printing elements of first matrix") 

print(A) 

print("Printing elements of second matrix") 

print(B) 

   

# adding two matrix 

print("Addition of two matrix") 

print(np.add(A, B)) 

 

Output:  

 

Addition of two matrix 

[[ 5  7] 

 [ 9 11]] 

 

Subtract: 

# importing numpy as np 

import numpy as np 

   

   

# creating first matrix 

A = np.array([[1, 2], [3, 4]]) 

   

# creating second matrix 

B = np.array([[4, 5], [6, 7]]) 

   

print("Printing elements of first matrix") 

print(A) 

print("Printing elements of second matrix") 

print(B) 

   

# subtracting two matrix 

print("Subtraction of two matrix") 

print(np.subtract(A, B)) 

 

Output: 

 

Subtraction of two matrix 

[[-3 -3] 



 

 [-3 -3]] 

 

Multiplication: 

# input two matrices of size n x m 

matrix1 = [[12,7,3], 

        [4 ,5,6], 

        [7 ,8,9]] 

matrix2 = [[5,8,1], 

        [6,7,3], 

        [4,5,9]] 

  

res = [[0 for x in range(3)] for y in range(3)] 

  

# explicit for loops 

for i in range(len(matrix1)): 

    for j in range(len(matrix2[0])): 

        for k in range(len(matrix2)): 

  

            # resulted matrix 

            res[i][j] += matrix1[i][k] * matrix2[k][j] 

  

print (res) 

 

Output: 

 

[[114, 160, 60], [74, 97, 73], [119, 157, 112]] 

 

(c) Write a Python program to demonstrate indexing in numpy array. 

import numpy as np 

  

# Initial Array 

arr = np.array([[-1, 2, 0, 4], 

                [4, -0.5, 6, 0], 

                [2.6, 0, 7, 8], 

                [3, -7, 4, 2.0]]) 

print("Initial Array: ") 

print(arr) 

  

# Printing a range of Array 

# with the use of slicing method 

sliced_arr = arr[:2, ::2] 

print ("Array with first 2 rows and" 

    " alternate columns(0 and 2):\n", sliced_arr) 

  



 

# Printing elements at 

# specific Indices 

Index_arr = arr[[1, 1, 0, 3],  

                [3, 2, 1, 0]] 

print ("\nElements at indices (1, 3), " 

    "(1, 2), (0, 1), (3, 0):\n", Index_arr) 

 

Output: 

 

Initial Array:  

[[-1.   2.   0.   4. ] 

 [ 4.  -0.5  6.   0. ] 

 [ 2.6  0.   7.   8. ] 

 [ 3.  -7.   4.   2. ]] 

Array with first 2 rows and alternate columns(0 and 2): 

 [[-1.  0.] 

 [ 4.  6.]] 

 

Elements at indices (1, 3), (1, 2), (0, 1), (3, 0): 

 [0. 6. 2. 3.] 

 

(d) Write a Python program to demonstrate array creation techniques. 

 

# Create a sequence of 10 values in range 0 to 5 

g = np.linspace(0, 5, 10) 

print ("\nA sequential array with 10 values between" 

                                        "0 and 5:\n", g) 

  

# Reshaping 3X4 array to 2X2X3 array 

arr = np.array([[1, 2, 3, 4], 

                [5, 2, 4, 2], 

                [1, 2, 0, 1]]) 

  

newarr = arr.reshape(2, 2, 3) 

  

print ("\nOriginal array:\n", arr) 

print ("Reshaped array:\n", newarr) 

  

# Flatten array 

arr = np.array([[1, 2, 3], [4, 5, 6]]) 

flarr = arr.flatten() 

  

print ("\nOriginal array:\n", arr) 

print ("Fattened array:\n", flarr) 



 

Output: 

Array created using passed list: 

 [[1. 2. 4.] 

 [5. 8. 7.]] 

Array created using passed tuple: 

 [1 3 2] 

An array initialized with all zeros: 

 [[0. 0. 0. 0.] 

 [0. 0. 0. 0.] 

 [0. 0. 0. 0.]] 

An array initialized with all 6s.Array type is complex: 

 [[6.+0.j 6.+0.j 6.+0.j] 

 [6.+0.j 6.+0.j 6.+0.j] 

 [6.+0.j 6.+0.j 6.+0.j]] 

A random array: 

 [[0.54960404 0.03091634] 

 [0.41321069 0.85122195]] 

 

A sequential array with steps of 5: 

 [ 0  5 10 15 20 25] 

 

A sequential array with 10 values between0 and 5: 

 [0.         0.55555556 1.11111111 1.66666667 2.22222222 2.77777778 

 3.33333333 3.88888889 4.44444444 5.        ] 

 

Original array: 

 [[1 2 3 4] 

 [5 2 4 2] 

 [1 2 0 1]] 

Reshaped array: 

 [[[1 2 3] 

  [4 5 2]] 

 

 [[4 2 1] 

  [2 0 1]]] 

 

Original array: 

 [[1 2 3] 

 [4 5 6]] 

Fattened array: 

 [1 2 3 4 5 6] 

 

 



 

Experiments-11 

GUI 

(a) Design a GUI based calculator to perform arithmetic operations like addition, 

subtraction, multiplication and division. (Hint: Expression Calculator using tk) 

 

# pip install tkinter 

import tkinter as tk 

import tkinter.messagebox 

from tkinter.constants import SUNKEN 

 

window = tk.Tk() 

window.title('Claculator-COER') 

frame = tk.Frame(master=window, bg="skyblue", padx=10) 

frame.pack() 

entry = tk.Entry(master=frame, relief=SUNKEN, borderwidth=3, width=30) 

entry.grid(row=0, column=0, columnspan=3, ipady=2, pady=2) 

def myclick(number): 

 entry.insert(tk.END, number) 

def equal(): 

 try: 

  y = str(eval(entry.get())) 

  entry.delete(0, tk.END) 

  entry.insert(0, y) 

 except: 

  tkinter.messagebox.showinfo("Error", "Syntax Error") 

def clear(): 

 entry.delete(0, tk.END) 

button_1 = tk.Button(master=frame, text='1', padx=15, 

     pady=5, width=3, command=lambda: myclick(1)) 

button_1.grid(row=1, column=0, pady=2) 

button_2 = tk.Button(master=frame, text='2', padx=15, 

     pady=5, width=3, command=lambda: myclick(2)) 

button_2.grid(row=1, column=1, pady=2) 

button_3 = tk.Button(master=frame, text='3', padx=15, 

     pady=5, width=3, command=lambda: myclick(3)) 

button_3.grid(row=1, column=2, pady=2) 

button_4 = tk.Button(master=frame, text='4', padx=15, 

     pady=5, width=3, command=lambda: myclick(4)) 

button_4.grid(row=2, column=0, pady=2) 

button_5 = tk.Button(master=frame, text='5', padx=15, 

     pady=5, width=3, command=lambda: myclick(5)) 

button_5.grid(row=2, column=1, pady=2) 

button_6 = tk.Button(master=frame, text='6', padx=15, 

     pady=5, width=3, command=lambda: myclick(6)) 



 

button_6.grid(row=2, column=2, pady=2) 

button_7 = tk.Button(master=frame, text='7', padx=15, 

     pady=5, width=3, command=lambda: myclick(7)) 

button_7.grid(row=3, column=0, pady=2) 

button_8 = tk.Button(master=frame, text='8', padx=15, 

     pady=5, width=3, command=lambda: myclick(8)) 

button_8.grid(row=3, column=1, pady=2) 

button_9 = tk.Button(master=frame, text='9', padx=15, 

     pady=5, width=3, command=lambda: myclick(9)) 

button_9.grid(row=3, column=2, pady=2) 

button_0 = tk.Button(master=frame, text='0', padx=15, 

     pady=5, width=3, command=lambda: myclick(0)) 

button_0.grid(row=4, column=1, pady=2) 

 

button_add = tk.Button(master=frame, text="+", padx=15, 

     pady=5, width=3, command=lambda: myclick('+')) 

button_add.grid(row=5, column=0, pady=2) 

 

button_subtract = tk.Button( 

 master=frame, text="-", padx=15, pady=5, width=3, command=lambda: myclick('-')) 

button_subtract.grid(row=5, column=1, pady=2) 

 

button_multiply = tk.Button( 

 master=frame, text="*", padx=15, pady=5, width=3, command=lambda: myclick('*')) 

button_multiply.grid(row=5, column=2, pady=2) 

 

button_div = tk.Button(master=frame, text="/", padx=15, 

     pady=5, width=3, command=lambda: myclick('/')) 

button_div.grid(row=6, column=0, pady=2) 

 

button_clear = tk.Button(master=frame, text="clear", 

      padx=15, pady=5, width=12, command=clear) 

button_clear.grid(row=6, column=1, columnspan=2, pady=2) 

 

button_equal = tk.Button(master=frame, text="=", padx=15, 

      pady=5, width=9, command=equal) 

button_equal.grid(row=7, column=0, columnspan=3, pady=2) 

 

window.mainloop() 

 

 

 



 

(b) Design a GUI based application to convert temperature from Celsius to 

Fahrenheit. 

 

def exit(): 

    window.destroy() 

  

def convert(): 

    c = int(e1.get()) 

    f = ((c*9)/(5))+32 

    t1.config(state='normal') 

    t1.delete('1.0', tk.END) 

    t1.insert(tk.END,f) 

    t1.config(state='disabled') 

  

import tkinter as tk 

window = tk.Tk() 

window.geometry("300x250") 

window.config(bg="#A569BD") 

window.resizable(width=False,height=False) 

window.title('Celsius to Fahrenheit Converter!') 

  

l1 = tk.Label(window,text="Celsius to Fahrenheit Converter",font=("Arial", 

15),fg="white",bg="black") 

l2= tk.Label(window,text="Enter temperature in Celsius: ",font=("Arial", 

10,"bold"),fg="white",bg="#A569BD") 

l3= tk.Label(window,text="Temperature in Fahrenheit is: ",font=("Arial", 

10,"bold"),fg="white",bg="#A569BD") 

  

empty_l1 = tk.Label(window,bg="#A569BD") 

empty_l2 = tk.Label(window,bg="#A569BD") 

  

e1= tk.Entry(window,font=('Arial',10)) 

  

btn1 = tk.Button(window,text="Convert to Fahrenheit!",font=("Arial", 

10),command=convert) 

btn2 = tk.Button(window,text="Exit application",font=("Arial", 10),command=exit) 

  

t1=tk.Text(window,state="disabled",width=15,height=0) 

  

l1.pack() 

l2.pack() 

e1.pack() 

empty_l1.pack() 

btn1.pack() 



 

l3.pack() 

t1.pack() 

empty_l2.pack() 

btn2.pack() 

  

window.mainloop() 

 

 

(c) Write a python GUI program to import Tkinter package and create a window 

and set its title. 

import tkinter as tk 

# Create instance 

parent = tk.Tk() 

# Add a title 

parent.title("-Welcome to Python tkinter Basic exercises-") 

# Start GUI 

parent.mainloop() 

 

Output: 

 

 
 

 

 

 

 

 

 

 

 


