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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. 
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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. 
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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. 
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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.  
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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. 
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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. 
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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, 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. 
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Sub Code BCSP 306 

Sub Name Computer Workshop (Python Programming) 

 

 
 

COURSEOUTCOMES 
Bloo 
m’s 

Level 

CO1 
Use programming basics and loops for the solution of real-time applications. K3 

CO2 Apply String, Functions and Exception handling for solving diverse problems. 
K3 

CO3 Implement various Data Structures (such as List, Dictionary, Tuple, Set) and 

its operations. 

K3 

CO4 
Demonstrate programs using different python libraries. K6 

CO5 
Implement Data Science concepts using Python. K3 

 

CO-PO Matrix 

Course 

Outcome 

 

PO1 

 

PO2 

 

PO3 
 

PO4 

 

PO5 

 

PO6 
 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PO11 
 

PO12 

CO1  1           

CO2 1 1           

CO3   2          

CO4   2  2        

CO5   2 2 2        

Avg 1 1 2 2 2        

 
 

Cos PSO1 PSO2 

CO1 
 

1 

CO2 
 

1 

CO3 
 

1 

CO4 1 3 

CO5 1 3 

Avg 1 1.8 
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Study and Evaluation Scheme 
 

 

 
Course 

Code 

Course 

Name 
Teaching Scheme Credits Assigned 

BCSP 306 Computer 

Workshop 

(Python 

Programming) 

Theory Practical Tutorial Theory Practical Tutorial Total 

-- 02 
(50 

Marks) 

-- -- 02 -- 01 

 

 

 

 

 

 

 

List of Programs (as per UTU): 

 
1) Installation & working with IDE 

2) How to declare and use variables and operators 

3) Programming using Basic Libraries (Numpy, Pandas, SK Learn etc) 

4) To write a Python program to print HELLO INDIA. 

5) To write a Python program that takes in command line arguments as input and print 

the number of arguments. 

6) To write a Python program find the division of student. 

7) To write a program implements Fibonacci series. 

8) To write a Python program for factorial. 

9) To write a Python program to use of functions. 

10) To write a Python program to implement list. 

11) To write a Python program to implement tuples. 

12) To write a Python program Insertion sort. 

13) To write a Python program merge sort. 

14) To write a Python program first n prime number. 

15) Implementation of Data Science concepts using Python 
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LIST OF PROGRAMS 

 
Subject: Computer Workshop (Python Programming) Lab Code: BCSP 306 

 
 

SNo Name of Experiment CO Mapping 

1 Installation & working with IDE CO1 

2 To write a python program to perform count of the number of words 

using command line arguments. 

CO1 

3 To write a python program to perform Matrix Multiplication. CO1 

4 To write a python program to compute the GCD of two numbers. CO1 

5 To write a program implements Fibonacci series. CO1 

6 To write a python program to find the most frequent words in a text 

file. 

CO3 

7 To write a python program find the square root of a number 

(Newton’s method). 

CO1 

8 To write a python program exponentiation (power of a number). CO1 

9 To write a Python program to use of functions. CO2 

10 To write a python program find the maximum of a list of numbers CO2 

11 To write a python program linear search. CO3 

12 To write a python program Binary search CO3 

13 To write a python program selection sort. CO3 

14 To write a python program Insertion sort. CO3 

15 To write a python program merge sort. CO3 

16 To write a python program first n prime number. CO2 

17 To write a python program simulate bouncing ball in Pygame. CO1 

18 Programming using Basic Libraries (Numpy, Pandas, SK Learn etc) CO4 

19 Implementation of Data Science concepts using Python CO5 
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Experiment No.1: Installation & working with IDLE 

 

 Integrated Development Environment
 

 It is an integrated development environment for Python, It provides GUI Interface
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File   Edit Sh ell   D eb ug   O pt Wind ow Help 

9ythc'n 2.7.14rc1 {r2.7.i4rc1:c7OT893, Aug 26 mlv, z3:S9-o8) [MS C r.1s 3zbit1t<I) 

 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 

'...' Install just for me (not availabJe on Windows Vsta) 

 
 
 
 
 
 
 

pgthon 

windows 

Back 
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Experiment No.2: COMMAND LINE ARGUMENTS – WORD COUNT 
 

Aim 

To write a python program to perform count of the number of words using command 
line arguments. 

 
Algorithm 

1. Start the program 
2. Open the file by entering the name in read mode 

3. Using For loop find the split point using a space. 
4. Count the number of words in the file at split points. 

5. Display the count of words 

6. Terminate the loop and the program. 

 

Pseudocode 

# Command Line Arguments - find word count in a file 
fname = input( filename) 

initialize num_words=0 
with open(fname , r) as file: 

for loop: 

words = line.split() 

num_words += 

len(words) print (num_words) 

 

Output: 

Enter file name: data1.txt 

Number of words: 

2 

Enter file name: data2.txt 

Number of words: 

5 
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Experiment No.3: MATRIX MULTIPLICATION 
 

Aim 
 

To write a python program to perform Matrix Multiplication. 

 
Algorithm 

Matrix-Multiply(A, B) 

1. Input two matrixes. 

2. OutputOutput matrix C. 

3. Complexity O(n^3) 

4. if columns [A] ≠ rows [B] 

then error "incompatible dimensions" 

5. else 

for i =1 to rows [A] 

for j = 1 to columns [B] 

C[i, j] =0 

for k = 1 to columns [A] 

C[i, j]=C[i, j]+A[i, k]*B[k, j] 

6. return C 

 

Pseudocode 

Input: matrices A and B 

Let C be a new matrix of the appropriate size 

Pick a tile size T = Θ(M) 

For I from 1 to n in steps of T: 

For J from 1 to p in steps of T: 

For K from 1 to m in steps of T: 

Multiply AI:I+T, K:K+T and BK:K+T, J:J+T into CI:I+T, J:J+T, that is: 

For i from I to min(I + T, n): 
For j from J to min(J + T, p): 

Let sum = 0 

For k from K to min(K + T, m): 

Set sum ← sum + Aik × Bkj 

Set Cij ← Cij + sum 

Return C 

 
Output: 

[114, 160, 60, 27] 

[74, 97, 73, 14] 

[119, 157, 112, 23] 
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Experiment No.4 : COMPUTE THE GCD OF TWO NUMBERS. 

 
Aim: 

 

To compute the GCD of two numbers 

 
Algorithm 

 

1. Import the math package. 

2. Read two input values using input function 

3. convert these values into integers 

4. Store these values into two variables 

5. Use the in-built function to find the GCD of both the numbers. 

6. Print the GCD. 

7. Exit. 

Pseudocode 

import 

A=input() 

B=input() 

x=int() 

y=int() 

C=gcd() 

print() 

 
Output: 

 

C:\Python36-32\mypgm>ex1.py 

enter first value12 

enter second value20 

The GCD of 12 , 20 is 4 
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Experiment No.: 5 COMPUTE FIBONACCI SEQUENCE 

 
Aim: 

 

To compute the Fibonacci sequence up to n-th term 

 
Algorithm 

 

Initial First = 0, Second = 1 [0, 1] 

 
1 

Print (first + second) = [0+1] Now variable first will point to variable second. 

And second will point to the next Fibonacci number that we calculated above. 

 
[0, 1, 1] 

 Print (first + second) = [1+1] Now variable first will point to variable second. And [0, 1, 1, 

2 second will point to the next Fibonacci number that we calculated above. 2] 

 Print (first + second) = [1+2] Now variable first will point to variable second. And [0, 1, 1, 

3 second will point to the next Fibonacci number that we calculated above. 2, 3] 

 Print (first + second) = [2+3] Now variable first will point to variable second. And [0, 1, 1, 

4 second will point to the next Fibonacci number that we calculatod above. 2, 3, 5] 

  [0, 1, 1, 
 Print (first + second) = [3+5] Now variable first will point to variable second. And 2, 3, 5, 

5 second will point to the next Fibonacci number that we calculated above. 8] 

 

Pseudocode 
 

# Program to display the Fibonacci sequence up to n-th term 

nterms = int(input("How many terms? ")) 

 

# first two terms 

n1, n2 = 0, 1 

count = 0 

# check if the number of terms is valid 

if nterms <= 0: 

print("Please enter a positive integer") 

# if there is only one term, return n1 

elif nterms == 1: 

print("Fibonacci sequence upto",nterms,":") 

print(n1) 

# generate fibonacci sequence 

else: 

print("Fibonacci sequence:") 

while count < nterms: 

print(n1) 

nth = n1 + n2 

# update values 

n1 = n2 

n2 = nth 

count += 1 
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Output: 
 

 

 

How many terms? 7 

Fibonacci sequence: 

0 

1 

1 

2 

3 

5 

8 
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Experiment No.: 6 MOST REPEATED WORD IN THE TEXT FILE 

 

Aim: 
 

To compute the find the most repeated word in the text file 

Algorithm 

1. Variable maxCount will store the count of most repeated word. 

2. Open a file in read mode using file pointer. 

3. Read a line from file. Convert each line into lowercase and remove the punctuation 

marks. 

4. Split the line into words and store it in an array. 

5. Use two loops to iterate through the array. Outer loop will select a word which needs 

to be count. Inner loop will match the selected word with rest of the array. If match 

found, increment count by 1. 

6. If count is greater than maxCount then, store value of count in maxCount and 

corresponding word in variable word. 

7. At the end, maxCount will hold the maximum count and variable word will hold most 

repeated word. 

Pseudocode 
 

# Python program to find the most repeated word 

# in a text file 

 

# A file named "gfg", will be opened with the 

# reading mode. 

file = open("gfg.txt","r") 

frequent_word = "" 

frequency = 0 

words = [] 

 

# Traversing file line by line 

for line in file: 

 

# splits each line into 

# words and removing spaces 

# and punctuations from the input 

line_word = line.lower().replace(',','').replace('.','').split(" "); 

 

# Adding them to list words 

for w in line_word: 

words.append(w); 

 

# Finding the max occurred word 

for i in range(0, len(words)): 

 

# Declaring count 

count = 1; 
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# Count each word in the file 

for j in range(i+1, len(words)): 

if(words[i] == words[j]): 

count = count + 1; 

 

# If the count value is more 

# than highest frequency then 

if(count > frequency): 

frequency = count; 

frequent_word = words[i]; 

 

print("Most repeated word: " + frequent_word) 

print("Frequency: " + str(frequency)) 

file.close(); 

 

Output: 
 

Most repeated word: well 

Frequency: 3 
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Experiment No.6 : FIND THE SQUARE ROOT OF A NUMBER (NEWTON’S 

METHOD) 
 

Aim 
 

To find the square root of a number (Newton’s method) 

 
Algorithm 

 

1. create a function using def 

2. Read one input value using input function 

3. convert it ifloat integers 

4. find the square root of the given number 

6. Print the result 

7. call the function 

8. Exit. 

 
 

Pseudocode 
 
 

print ("Newton's Method.") 

def function_name : 

A=input() 

x=float() 

C= 

print() 

function_name 

Output: 
 

C:\Python36-32\mypgm>a2.py 

Newton's Method. 

enter a value16 

Square root of 16 is= 4.0 
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Experiment No. 7: EXPONENTIATION (POWER OF A NUMBER) 

 
Aim 

 

To write a python program to find exponentiation (power of a Number) 

 
Algorithm 

 

1. Create a function using def 

2. Check if exponent value 

a. If exponent == 1 

Return base value 

b. else 

Recursively call the function with (base, exponent-1) 

Multiply the result returned by each recursive call with base value 

and Return the final result 

3. Read base & exponent values using input function 

4. Call the function & Print the Result 

Pseudocode 

def power(base,exp): 

if exp==1: 

return(base) 

if exp!=1: 

return(base*power(()) 

base=int(input("Enter base: ")) 

exp=int(input("Enter exponential value: ")) 

print("Result:",power()) 

 

 
Output: 

 

Enter base: 10 

Enter exponential value: 5 

Result: 100000 
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Experiment No.8 : FUNCTIONS IN PYTHON 

 
Aim 

 

To write a Python program to use of functions. 

Algorithm 
 

1. The beginning of a function header is indicated by a keyword called def. 

2. name_of_function is the function's name that we can use to separate it from 

others. We will use this name to call the function later in the program. The 

same criteria apply to naming functions as to naming variables in Python. 

3. We pass arguments to the defined function using parameters. They are 

optional, though. 

4. The function header is terminated by a colon (:). 

5. We can use a documentation string called docstring in the short form to 

explain the purpose of the function. 

6. The body of the function is made up of several valid Python statements. The 

indentation depth of the whole code block must be the same (usually 4 

spaces). 

7. We can use a return expression to return a value from a defined function. 

 

Pseudocode 
 

# Defining a function 

def a_function( string ): 

"This prints the value of length of string" 

return len(string) 

 

# Calling the function we defined 

print( "Length of the string Functions is: ", a_function( "Functions" ) ) 

print( "Length of the string Python is: ", a_function( "Python" ) ) 

 

Output: 
 

 

Length of the string Functions is: 9 

Length of the string Python is:  6 
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Experiment No.9 : FIND THE MAXIMUM OF A LIST OF NUMBERS 

 
Aim 

 

To write a python program to find Maximum of a List of Numbers 

 
Algorithm 

 

1. Initialize a List 

2. Read the Number of Elements 

3. Read the List values one by one 

4. Set Max = first element of the list 

5. Compare Max with List elements 

6. If Max< List element 

7. Set Max= List element 

8. Continue the step 5 until reach the end of the List 

9. Print the Max 

 
Pseudocode : 

def MaxList(): 

list1=[] 

N=int(input( )) 

for i in range (0,N): 

x=int(input( )) 

list1.append(x) 

Max=list1[0] 

print(Max) 

j=1 

for condition : 

if  condition : 
 

statement 

print(" The Maximum Element in the List is ",Max) 

MaxList() 
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Output: 
 

Enter the number of elements5 

enter value11 

enter value22 

enter value55 

enter value112 

enter value66 

[11, 22, 55, 112, 66] 

The Maximum Element in the List is 112 
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Experiment No.10 : LINEAR SEARCH 

Aim 

To write a python program to perform Linear Search 

 
Algorithm 

 

Linear Search 
 

1. Define a function called LS() 

2. Define a empty list 

3. Set a flag to 0 

4. Read number of elements, store it in a variable called N 

5. Read the values one by one using for loop 

a. Append each value into the List 

6. Print the list 

7. Read key values to be searched in the list 

8. Check whether key present in the list one by one using loop statement 

a. if found ,Set flag to 1 

9. If flag==1 , then print “key is found at position pos_value“ 

10. Else , print “key not found” 

11. Call the function LS() at end of code 

 
 

Pseudocode: 
 

def LS() : 

listA= 

flag= 

N= 

print("Enter values one by one") 

for i in 

a= 

listA . 

print(listA) 

key= 

for 

if : 

flag 
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if 

print() 

else: 

printf() 

LS() 

 

Output: 
 

C:\Python36-32\mypgm>a1.py 

enter no.of values4 

Enter values one by one 

enter value11 

enter value22 

enter value33 

enter value44 

[11, 22, 33, 44] 

enter key value22 

22 is present in the List at position 2 
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Experiment No. 11 : BINARY SEARCH 

 
Aim 

 

To write a python program to perform Binary Search 

 
Algorithm 

 

Binary Search 
 

1. Define a function called BS(alist,key) 

2. Set a first & last values to point the boundary of list to be searched 

3. Find mid position of the given list called alist 

4. Compare key with mid position element 

a. If mid element == key 

Set found=True, print key found 
 

b. If mid element < key 

Set last= midposition -1 
 

c. If mid element > key 

Set first= midposition +1 
 

5. Continue the steps 3 & 4 until the element found or reach the end of the list 

6. Initialize a list ( elements in sorted order) 

7. Call BS() with name of list & key value : BS(alist,key) 

8. Print the result 

Pseudocode: 

def binarySearch(alist, key) : 

first = 0 

last = len(alist)-1 

found = False 

while first<=last and not found: 

midpoint = ( )//2 

if condition : 

statement 

elif condition : 

 
 

 
return found 

 
else: 

statement 

testlist = [0, 1, 2, 8, 13, 17, 19, 32, 42,] 

x=binarySearch(testlist, 3) 

print(x) 

y=binarySearch(testlist, 13) 

print(y) 
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Output: 
 

False 

Element Found 13 

True 
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Experiment No.12 :SELECTION SORT 

Aim 

To write a python program to perform Selection Sort 

 
Algorithm 

1. Set MIN to location 0 

2. Search the maximum element in the list 

3. Swap the value at location maximum 

4. Decrement maximum to point to the next element 

5. Repeat until the list is sorted. 

 

Pseudocode 

def selectionSort(alist): 

for i in range(len(alist) , , ,): 

Initialize positionOfMax as zero 

for location in range( ): 

if alist[location]>alist[positionOfMax]: 

Equate positionOf Max and location 

Swap the values 

temp = alist[i] 

alist[i] = alist[positionOfMax] 

alist[positionOfMax] = temp 

alist = [ , , , ] 

Call selectionSort( ) 

print( ) 

 
Output: 

alist = [17, 20, 26, 31, 44, 54, 55, 77, 93] 
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Experiment No. 13 : INSERTION SORT 
 

Aim 
 

To write a python program to perform Insertion Sort 

 
Algorithm 

1. If it is first element, it is already sorted. Return 1 

2. Pick next element 

3. Compare with all elements in the sorted sub-list. 

4. Shift all the elements in the sublist that is greater than the value to be sorted. 

5. Insert the value. 

6. Repeat until the list is sorted. 

 
Pseudocode 

def insertionSort(alist): 

for i in range(): 

Equate currentvalue with alist[i] 

Equate position and index 

while pos>0 and alist[pos-1]>currentvalue: 

alist[pos]=alist[pos-1] 

Decrement pos 

alist[position]=currentvalue 

alist = [ , , , ] 

call insertionSort( ) 

print( ) 

 
Output: 

alist = [17, 20, 26, 31, 44, 54, 55, 77, 93] 
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Experiment No. 14 : MERGE SORT 
 

Aim 
 

To write a python program to perform Merge Sort 

 
Algorithm 

1. To sort the entire sequence A[1..n] 

2. Make a call to the procedure mergesort(A,1,n) 

3. Mergesort(A,p,r) 

4. Check if p<r then q= floor(p+r)/2 

5. Merge (A,p,q) 

6. Merge (A,q+1,r) 

7. Merge (A,p,q,r) 

 

Pseudocode 

def mergesort( var a as list ): 

if ( n == 1 ) return a 

var l1 as list = a[0] ... a[n/2] 

var l2 as list = a[n/2+1] ... a[n] 

Call mergesort recursively( ) 

return merge( l1, l2 ) 

 

def merge( var a as list, var b as list ): 

var c as list 

while a and b have elements 

if (): 

add b[0] to the end of c 

remove b[0] from b 

else: 
add a[0] to the end of c 

remove a[0] from a 

while ( a has elements ): 

add a[0] to the end of c 

remove a[0] from a 

while ( b has elements ): 

add b[0] to the end of c 

remove b[0] from b 

return c 



Page | 3 
 

Output: 

 

Splitting [54, 26, 93, 17, 77, 31, 44, 55, 20] 

Splitting [54, 26, 93, 17] 

Splitting [54, 26] 

Splitting [54] 

Merging [54] 

Splitting [26] 

Merging [26] 

Merging [26, 54] 

Splitting [93, 17] 

Splitting [93] 

Merging [93] 

Splitting [17] 

Merging [17] 

Merging [17, 93] 

Merging [17, 26, 54, 93] 

Splitting [77, 31, 44, 55, 20] 

Splitting [77, 31] 

Splitting [77] 

Merging [77] 

Splitting [31] 

Merging [31] 

Merging [31, 77] 

Splitting [44, 55, 20] 

Splitting [44] 

Merging [44] 

Splitting [55, 20] 

Splitting [55] 

Merging [55] 

Splitting [20] 

Merging [20] 

Merging [20, 55] 

Merging [20, 44, 55] 

Merging [20, 31, 44, 55, 77] 

Merging [17, 20, 26, 31, 44, 54, 55, 77, 93] 

[17, 20, 26, 31, 44, 54, 55, 77, 93] 



4 
 

Experiment No.: 15 FIRST N PRIME NUMBERS 

 
Aim 

 

To write a python program to find first N prime Numbers 

 
Algorithm 

 

1. Read lower & Upper bound values for the Range 

2. Foe each number in the Range 
3. Divide the num by 2 to num-1 

4. Check the remainder 

If Remainder == 0 then, 

Num is not a prime number. 
 

Else 

Print the Number as Prime 
 

5. Repeat the Steps 2 to 4 until reach the Upper bound of the Range 

 
Pseudocode: 

lower = int(input("Enter lower range: ")) 

upper = int(input("Enter upper range: ")) 

print("Prime numbers between",lower,"and",upper,"are:") 

for num in range(lower,upper + 1): 

if num > 1: 

for i in range(2,num): 

if ( ) == 0: 

break 

 

 

 
Output: 

else: 
 
 

print(num) 

Enter lower range: 2 

Enter upper range: 10 

Prime numbers between 1 and 25 are: 2 3 5 7 
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Experiment No.: 16 SIMULATE BOUNCING BALL IN PYGAME 

Aim 

To write a python program simulate bouncing ball in Pygame. 

Pseudocode: 

 
import sys, pygame 

pygame.init() 

size = width, height = 800, 400 

speed = [1, 1] 

background = 255, 255, 255 

 
screen = pygame.display.set_mode(size) 

pygame.display.set_caption("Bouncing ball") 

ball = pygame.image.load("ball.png") 

ballrect = ball.get_rect() 

while 1: 

for event in pygame.event.get(): 

if event.type == pygame.QUIT: 

sys.exit() 

 
ballrect = ballrect.move(speed) 

 
if ballrect.left < 0 or ballrect.right > width: 

speed[0] = -speed[0] 

if ballrect.top < 0 or ballrect.bottom > height: 
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speed[1] = -speed[1] 

screen.fill(background) 

screen.blit(ball, ballrect) 

pygame.display.flip() 

ball.jpg 

 

 
Output 

 

 

 
Ball is bouncing on Display Screen 
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Experiment No.: 17 Basic Libraries (Numpy, Pandas, SKLearn etc) 

Aim 

Programming using Basic Libraries (Numpy, Pandas, SK Learn etc) 

 
Pseudocode: 

 

 

NumPy It is a very popular python library for large multi-dimensional array and matrix 

processing, with the help of a large collection of high-level mathematical 

functions. It is very useful for fundamental scientific computations in Machine 

Learning. It is particularly useful for linear algebra, Fourier transform, and 

random number capabilities. High-end libraries like TensorFlow uses NumPy 

internally for manipulation of Tensors. 

 

 
# Python program using NumPy 

# for some basic mathematical 

# operations 

 
import numpy as np 

 
# Creating two arrays of rank 2 

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

y = np.array([[5, 6], [7, 8]]) 

 
# Creating two arrays of rank 1 

v = np.array([9, 10]) 

w = np.array([11, 12]) 

 
# Inner product of vectors 

print(np.dot(v, w), "\n") 

 
# Matrix and Vector product 

print(np.dot(x, v), "\n") 

 
# Matrix and matrix product 

print(np.dot(x, y)) 
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SciPy  It is a very popular library among Machine Learning enthusiasts as it contains 

different modules for optimization, linear algebra, integration and statistics. 

There is a difference between the SciPy library and the SciPy stack. The SciPy 

is one of the core packages that make up the SciPy stack. SciPy is also very 

useful for image manipulation. 

 

 
# Python script using Scipy 

# for image manipulation 

from scipy.misc import imread, imsave, imresize 

# Read a JPEG image into a numpy array 

img = imread('D:/Programs / cat.jpg') # path of the image 

print(img.dtype, img.shape) 

 
# Tinting the image 

img_tint = img * [1, 0.45, 0.3] 

 
# Saving the tinted image 

imsave('D:/Programs / cat_tinted.jpg', img_tint) 

 
# Resizing the tinted image to be 300 x 300 pixels 

img_tint_resize = imresize(img_tint, (300, 300)) 

 
# Saving the resized tinted image 

imsave('D:/Programs / cat_tinted_resized.jpg', img_tint_resize) 

 

 
Scikit-learn It is one of the most popular ML libraries for classical ML algorithms. It is built 

on top of two basic Python libraries, viz., NumPy and SciPy. Scikit-learn 

supports most of the supervised and unsupervised learning algorithms. Scikit- 

learn can also be used for data-mining and data-analysis, which makes it a great 

tool who is starting out with ML. 

 

 

 
# Python script using Scikit-learn 

# for Decision Tree Classifier 
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# Sample Decision Tree Classifier 

from sklearn import datasets 

from sklearn import metrics 

from sklearn.tree import DecisionTreeClassifier 

 
# load the iris datasets 

dataset = datasets.load_iris() 

 
# fit a CART model to the data 

model = DecisionTreeClassifier() 

model.fit(dataset.data, dataset.target) 

print(model) 

 
# make predictions 

expected = dataset.target 

predicted = model.predict(dataset.data) 

 
# summarize the fit of the model 

print(metrics.classification_report(expected, predicted)) 

print(metrics.confusion_matrix(expected, predicted)) 

 
Pandas It is a popular Python library for data analysis. It is not directly related to Machine 

Learning. As we know that the dataset must be prepared before training. In this 

case, Pandas comes handy as it was developed specifically for data extraction 

and preparation. It provides high-level data structures and wide variety tools for 

data analysis. It provides many inbuilt methods for grouping, combining and 

filtering data. 

 
# Python program using Pandas for 

# arranging a given set of data 

# into a table 

# importing pandas as pd 

import pandas as pd 

data = {"country": ["Brazil", "Russia", "India", "China", "South Africa"], 

"capital": ["Brasilia", "Moscow", "New Delhi", "Beijing", "Pretoria"], 

"area": [8.516, 17.10, 3.286, 9.597, 1.221], 

"population": [200.4, 143.5, 1252, 1357, 52.98] } 

data_table = pd.DataFrame(data) 

print(data_table) 
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Experiment No.18: Implementation of Data Science concepts using Python 

Aim 

Implementation of Data Science concepts using TIPS.CSV file 
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