AI and Data Science Essentials
 (Certificate course)

No. of Lecture hours: 30

Learning Objectives: This certificate course is designed to equip students with essential skills in understand core AI and data science concepts, apply Python for analysis, and build machine learning models.
Course Outcome:
On successful completion of the course the students will be able to:
 Understand the core concepts of Artificial Intelligence and Data Science and their real-world applications.
 Apply Python programming basics, including data structures and libraries like NumPy, Pandas, Matplotlib, and Seaborn, for data analysis and visualization.
 Demonstrate competence in data pre-processing techniques such as cleaning, transformation, and handling missing values and outliers.
 Perform Exploratory Data Analysis (EDA) on datasets.
 Differentiate between supervised and unsupervised learning and understand fundamental machine learning algorithms like Linear Regression, KNN, and Decision Trees


UNIT –I
[bookmark: _GoBack]Introduction to AI and Data Science						               6
· Overview of Artificial Intelligence and Data Science
· Importance and applications in real-world scenarios
· Ethics and responsibilities in AI and data usage
· Practical: Case study discussion on AI in daily life
UNIT- II
Python for Data Science       						                          6
· Basics of Python programming
· Data structures, functions, libraries (NumPy, Pandas)
· Data visualization using Matplotlib and Seaborn
· Practical: Data analysis on a sample dataset
	

UNIT- III	6
Data Preprocessing and Exploration
Data cleaning and transformation
Handling missing values and outliers
Exploratory Data Analysis (EDA)
Practical: EDA on a public dataset (e.g., Titanic or Iris)
UNIT- IV	6
Introduction to Machine Learning
Supervised vs Unsupervised Learning
Algorithms: Linear Regression, KNN, Decision Trees
Model training, testing, and evaluation
Practical: Build and evaluate a classification model

UNIT –V	6
Advanced AI Concepts (Theory Only)
· Basics of Deep Learning and Neural Networks
· Overview of frameworks like TensorFlow and Keras
· Introduction to Natural Language Processing (NLP)
· Basics of Computer Vision
· Future trends and applications of AI

Reference Books:
· Hands-On Machine Learning with Scikit-Learn, Keras & TensorFlow by Aurélien Géron
· Deep Learning by Ian Goodfellow, Yoshua Bengio, and Aaron Courville
· The Hundred-Page Machine Learning Book by Andriy Burkov
· An Introduction to Statistical Learning by Gareth James, Daniela Witten, Trevor Hastie, and Robert Tibshirani
Websites:
· Kaggle: A platform for data science and machine learning competitions with a huge repository of datasets and notebooks.
· Towards Data Science: A Medium publication with articles and tutorials on data science, machine learning, and AI.
· KDnuggets: A leading site for news, articles, and resources on AI, machine learning, and analytics.

