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	UNIT NO.
	COURSE CONTENT
	LECTURE

	I
	Introduction to Python:
Introduction to Python and its applications, Python environment and execution modes, Data types and variables, Operators and expressions, Conditional statements, If-else statements, list comprehensions. and loops, Functions, lambda functions and modules, Strings.

Practical Assignments: Simple Calculator: Perform basic arithmetic operations (addition, subtraction, multiplication, division). Even or Odd Number: Check if a number is even or odd. Prime Number Checker: Check if a number is prime. Palindrome Checker: Check if a string is a palindrome. Factorial Program: Calculate the factorial of a number. Fibonacci Series: Generate the Fibonacci sequence up to a certain number. Sum of Digits: Find the sum of the digits of a given number. Temperature Converter: Convert temperatures between Celsius, Fahrenheit, and Kelvin. Vowel and Consonant Counter: Count vowels and consonants in a string. Armstrong Number: Check if a number is an Armstrong number. Count Word Frequency: Count how many times each word appears in a string. Student Grade Calculator: Calculate student grades based on marks. Leap Year Checker: Check if a given year is a leap year. List Sorting (Ascending/Descending): Sort a list of numbers in ascending or descending order.
Case Study-based Assignment: Bank Account Simulation: Simulate a basic banking system (deposit, withdraw, balance check). Library Management System: Manage book inventory, users, and transactions. Chatbot: Build a simple rule-based chatbot using conditionals.
	
5L+ 4P

	II
	Python Data Structures: Lists. Tuples, dictionaries, and sets
Input and output operations, Exception, File I/O: Reading and writing text files. , Introduction to classes and objects, inheritance, polymorphism. Python packages and libraries.

Practical Assignments:
Assignment on List Operations: Create a list of student marks and perform insertion, deletion, sorting, and searching operations. Find the maximum, minimum, sum, and average of elements in a list. Remove duplicate elements from a list. Merge two lists and sort the resulting list.
Assignment on Tuple Operations: Create tuples containing employee details. Access and slice tuple elements. Count occurrences of an element in a tuple. Convert a tuple into a list and vice versa.
Assignment on Dictionary Operations: Create a dictionary for storing student information. Add, update, and delete dictionary entries. Search for a specific key in a dictionary. Sort a dictionary with its keys and values.
Assignment on Set Operations: Create sets and perform union, intersection, difference, and symmetric difference. Remove duplicate values from a dataset using sets. Check subset and superset relationships.
Assignment on Classes and Objects: Create a class for a student with attributes and methods. Implement constructors and instance methods. Create multiple objects and access their properties. Demonstrate inheritance and method overriding. 
Assignment on Python Packages and Libraries: Use the math package for mathematical calculations. Generate random numbers using the random module. Display current date and time using datetime. Create and import a user-defined package.

Case Study-Based Assignment:

College Student Information System: Store student details using dictionaries. Store subject marks using lists. Store fixed information using tuples. Use sets to identify students participating in multiple activities. Generate student performance reports.

Hospital Management System: Patient Registration (Dictionary), Appointment Scheduling (List), Medical Records Storage (File Handling), Doctor Information (Tuple), Billing System (Class and Object), Report Generation (Python Libraries)

	6L+4P

	III
	Numerical computation: Introduction to NumPy ,ndarrays, datatypes, mathematical and logical operations, linear algebra, random ,searching, and sorting.

Scientific computations: Introduction to SciPy, Physical and mathematical constants, Fourier transform, Integration routines, Interpolation, Data input and output, Linear algebra routines, Optimization, Signal processing, Sparse matrices, Spatial data structures and algorithms, Any special mathematical functions, Statistics


Practical Assignments:
Introduction to NumPy Arrays (ndarrays): Create one-dimensional and two-dimensional arrays. Create arrays using zeros (), ones (), arange(), and linspace(). Determine the shape, size, and dimensions of arrays. Reshape and flatten arrays. Indexing and slicing. 
Mathematical Operations on Arrays: Perform addition, subtraction, multiplication, and division. Calculate square roots, logarithms, and exponentials. Find mean, median, variance, and standard deviation. Apply aggregation functions on multidimensional arrays.
Random Number Generation: Generate random integers and floating-point numbers. Create random matrices. Simulate dice rolls and coin tosses. Generate normally distributed random numbers.
Linear Algebra Operations: Perform matrix addition, subtraction, and multiplication. Compute matrix transpose and inverse. Calculate determinants and eigenvalues. Solve systems of linear equations.

Case Study-Based Assignment: Create a dataset containing marks of 100 students in the following subjects: Mathematics, Physics, Chemistry, English, and Computer Science. Create a NumPy array to store marks of students. Display the shape and dimensions of the dataset. Extract marks of individual subjects. Calculate the total marks of each student. Calculate the average marks of each student. Find subject-wise average marks. Determine the highest and lowest marks in each subject. Identify students who scored above 40 in all subjects. Find students who failed in one or more subjects. Count the number of students passing and failing. Find the top 10 performers. Sort students based on total marks. Identify students scoring above 80% overall. Compute the mean, Median, standard deviation, and Deviation, Variance.

	5L+4P

	IV
	
Data Handling with Pandas: DataFrames, Series,  import CSV/EXCEL Files and export data. loading and saving, alignment, missing data, reshaping, pivoting, slicing, indexing, insertion/deletion, merging, and joining.

Practical Assignment: 
Assignment on Pandas Series and DataFrames: Create a Pandas Series from a list and a dictionary. Create a DataFrame using lists, dictionaries, and NumPy arrays. Display DataFrame information, shape, and summary statistics. Access rows and columns using different methods. Apply the following functions: insert, delete, and reshape.merge, join,duplicate.
Assignment on Data Selection, Indexing, and Slicing: Access rows using loc[] and iloc[]. Select specific columns. Slice rows and columns. Filter records based on conditions.
Handling Missing Data: Detect missing values. Remove rows and columns containing null values. Replace missing values using mean, median, and mode. Apply forward-fill and backwards-fill techniques.

Case Study-Based Assignment:

Hospital Management and Patient Data Analytics Using Pandas: Import patient data from CSV and Excel files. Handle missing patient records. Filter patients based on disease categories. Merge patient, doctor, and treatment datasets. Create pivot tables for disease-wise analysis.  Generate hospital performance reports. Export reports to Excel for management review.

	
4L+4P

	V
	Data visualisation: Chart properties, styling, box plots, heatmaps, scatter plots, bubble charts, 3D charts.

Practical Assignments: Create line charts with titles and labels. Customise chart properties (legend, grid, axis labels). Apply different line styles and markers. Format chart layouts and annotations. Create basic scatter plots. Add labels, legends, and customised markers. Plot multiple datasets in a single graph. Analyse correlations between variables. Create bubble charts using varying bubble sizes. Represent multiple variables in a single chart. Customise bubble labels and legends. Create box plots for single and multiple variables. Compare distributions of datasets. Identify outliers and quartile ranges. Interpret median, quartiles, and spread. Create 3D scatter plots. Create 3D surface plots. Customise axes and view angles.
Case Study-Based Assignment: 
COVID-19 Data Visualization System: Import the COVID-19 dataset. Create scatter plots showing cases versus recovery. Generate box plots for regional case distributions. Develop heatmaps for correlation analysis. Create bubble charts showing cases, deaths, and population. Build 3D visualizations for trend analysis. Plot the pandemic trends. Compare regional impacts. Generate informative visual reports.

	5L+4L



Text Books:
1.Python for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython - Wes McKinney – O’Reilly
2.Machine Learning with Python Cookbook: Practical Solutions from Preprocessing to Deep Learning – Chris Albon- O’reilly
Reference Books:
1.Introduction to Machine Learning with Python: A Guide for Data Scientists by Andreas C. Müller, Sarah Guido-O’Reilly
2.Learning Python: Powerful Object-Oriented Programming, Mark Lutz- O’Reilly
