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VISION

To embrace students towards becoming
computer professionals having problem
solving skills, leadership qualities, foster
research & innovative ideas inculcating moral
values and social concerns.

* To provide, state of—art facilities for high
quality academic practices.

e To focus advancement of quality & impact of
research for the betterment of society.

e To nurture extra-curricular skills and ethical
values in students to meet the challenges of
building a strong nation



DEPARTMENT VISION

To nurture students to the global standards in quality of education, research
and development in information technology by adapting to the rapid
technological advancement & infusing moral values.

DEPARTMENT MISSION

1: To produce
technologically
competent and ethically
responsible graduates

2: To take up researches
in collaboration with
professional societies to
make the nation as a
kRnowledge-power

3: To nurture extra-
curricular  skills  and
ethical values in students
to meet the challenges
of building a strong
nation



PROGRAM EDUCATIONAL
OBJECTIVES

PEO 1: To prepare our
students to find suitable
employment
commensurate with their
qualification.

PEO 2: To create good
entrepreneurs who may
contribute to the nation
building and generate job
opportunities for others.

PEO 3: To develop
proficiency in students for
higher studies and R & D
for the solution of
complex problems for
betterment of the society.

PEO 4 To develop
students as responsible
citizens with high moral
and ethical values who
can become asset to a
vibrant nation.



PROGRAM
OUTCOMES

PO 1: ENGINEERING KNOWLEDGE: APPLY THE KNOWLEDGE OF MATHEMATICS, SCIENCE, ENGINEERING
FUNDAMENTALS, AND AN ENGINEERING SPECIALIZATION TO THE SOLUTION OF COMPLEX ENGINEERING PROBLEMS.

PO 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.

PO 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.

PO 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

PO 5: MODERN TOOL USAGE: CREATE, SELECT, AND APPLY APPROPRIATE TECHNIQUES, RESOURCES, AND MODERN
ENGINEERING AND IT TOOLS INCLUDING PREDICTION AND MODELING TO COMPLEX ENGINEERING ACTIVITIES WITH
AN UNDERSTANDING OF THE LIMITATIONS.

PO 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.

PO 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.

PO 8: ETHICS: APPLY ETHICAL PRINCIPLES AND COMMIT TO PROFESSIONAL ETHICS AND RESPONSIBILITIES AND
NORMS OF THE ENGINEERING PRACTICE

PO 9: INDIVIDUAL AND TEAM WORK: FUNCTION EFFECTIVELY AS AN INDIVIDUAL, AND AS A MEMBER OR LEADER IN
DIVERSE TEAMS, AND IN MULTIDISCIPLINARY SETTINGS.

PO 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.

PO 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.

PO 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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Introductionto
Algorithms

Quantum search algorithms are designed to find a specific item or solution within an unsorted database
or solution space more efficiently than classical algorithms.

Linear Regression

Linear regression is a fundamental algorithm in machine learning that models the relationship between a
dependent variable and one or more independent variables using a linear equation. This section covers
the basic principles of linear regression, including the method of least squares for fitting the best line to
the data. Readers will learn how to implement linear regression in Python using libraries such as NumPy
and scikit-learn. Practical examples demonstrate how linear regression can be applied to predict housing
prices and other continuous outcomes, illustrating its utility and simplicity.

Logistic Regression

Logistic regression is a classification algorithm used to predict binary outcomes based on one or more
predictor variables. Unlike linear regression, it uses a logistic function to model the probability of a
certain class or event. This section explains the underlying mathematics of logistic regression, including
the logistic function and the concept of odds and probabilities. The implementation in Python is
detailed, with code examples using scikit-learn to classify data into categories such as spam detection
and disease diagnosis.



Decision Trees

3

Decision trees are versatile algorithms that can be Used for both classification and regression tasks. They
work by splitting the data into subsets based on the value of input features, creating a tree-like model of
decisions. This section explores the structure of decision trees, including nodes, branches, and leaves,
and explains how they recursively split the data. Python examples show how to build and visualize
decision trees using SCIkI'[ learn, with applications in fields like customer segmentation and predictive
maintenance.

Random Forests

Random forests are an ensemble learning method that combines multiple decision trees to improve
accuracy and prevent overfitting. This section describes how random forests create a multitude of
decision trees during training and output the mode of the classes (classification) or mean prediction
(regression) of the individual trees. Readers will learn how to implement random forests in Python with
scikit-learn, and the section mcludes practical examples such as feature importance ranking and
sentlmentanalyS|s p—

Support Vector Machines 7

Support vector machines (SVMs) are powerful algorithms for both classification and regression tasks,
known for their effectiveness in high-dimensional spaces. This section delves into the theory behind
SVMs, including the conhcepts of hyperplanes, support vectors, and the kernel trick. Python
implementations using” “scikit-learn illustrate how SVMs can be applied to tasks such as image
recognition and text categorization, demonstratlng their capability to handle complex datasets with clear
decision bound"'Tles o R : £ . -

K;Nearest Nelghbor§ : : e 8 o A

K-Nearest Neighbors TKN‘KI ) is‘a S|mple mstance based learnlng algorithm used for classification and
regression. It.works by finding the 'k’ training examples.closest in distance to a new data point and
predicting the label from these nelghbors This section explains the workings of KNN, mcludlng distance
metrics like Euclidean distance, and how to choose- the optimal number of neighbors. Python code
examples using scikit-learn show how KNN can: be applled ((ORERS such as handwriting recognition and
recommendation systems, highlighting It‘% simplicity and effectiveness i in various scenarios.
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Basic Concepts

Introduction to Machine Learning

Machine learning is a subset of artificial intelligence that focuses on developing algorithms that enable
computers to learn from and make decisions based on data. Unlike traditional programming, where a
programmer provides explicit instructions, machine learning algorithms identify patterns and insights
from large datasets, adapting and improving their performance over time. This section introduces the
fundamental concepts of machine learning, including supervised and unsupervised learning,
classification and regression tasks, and the importance of training and testing datasets. By understanding
these core principles, readers will gain a solid foundation to explore more advanced topics in the field.

Python for Machine Learning.

Python has emerged as the preferred programming language for machine learning due to its simplicity,
versatility, and extensive ecosystem of libraries and frameworks. This section explores why Python is the
language of choice for machine learning practitioners and highlights essential libraries such as NumPy,
pandas, Scikit-learn, TensorFlow, and Keras. Readers will learn how these libraries facilitate data
manipulation, model building, and evaluation, making the implementation of complex machine learning
algorithms more accessible. The section also provides a brief overview of setting up a Python
environment for machine learning, including installing necessary packages and tools, thereby equipping
readers with the practical skills needed to start their journey in machine learning with Python.



Clustering
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Clustering is a fundamental technique in unsupervised machine learning that involves grouping data points
based on their similarities. The magazine covers three major clustering algorithms: K-Means Clustering,
Hierarchical Clustering, and DBSCAN.

K-Means Clustering

K-Means Clustering is one of the most widely used clustering algorithms. It partitions the data into K distinct
clusters based on feature similarity. Each cluster is represented by its centroid, which is the mean of all points
in the cluster. The algorithm iteratively updates the centroids and reassigns data points to the nearest
centroid until convergence. This section includes a detailed explanation of the K-Means algorithm, its
mathematical foundation, and practical implementation using Python. It also discusses the advantages and
limitations of K-Means, such as its sensitivity to the initial placement of centroids and difficulty in determining
the optimal number of clusters.

Hierarchical Clustering

Hierarchical Clustering offers a different approach by creating a tree-like structure of nested clusters. This
technique can be either agglomerative (bottom-up) or divisive (top-down). Agglomerative clustering starts
with each data point as its own cluster and merges the closest pairs of clusters iteratively until a single cluster
is formed. Divisive clustering, on the other hand, starts with all data points in one cluster and splits them
recursively. The section on hierarchical clustering provides a comprehensive overview of the algorithm, its
various linkage criteria (such as single, complete, and average linkage), and its implementation in Python. It
also highlights the method's strengths, such as the ability to visualize the dendrogram, and weaknesses, like
its computational complexity for large datasets.



DBSCAN

DBSCAN (Density-Based Spatial Clustering of Applications with Noise) (p. 90) is a powerful clustering
algorithm that identifies clusters based on the density of data points. Unlike K-Means, DBSCAN does not
require specifying the number of clusters beforehand. Instead, it relies on two parameters: epsilon (the
maximum distance between two points to be considered neighbors) and minPts (the minimum number of
points required to form a dense region). DBSCAN can effectively identify clusters of arbitrary shapes and is
robust to noise, making it suitable for complex datasets. The magazine explains the workings of DBSCAN,
demonstrates its implementation in Python, and discusses its advantages and disadvantages, such as its
difficulty in choosing the right parameters and its performance on datasets with varying densities.

Original Data DBSCAN clusters
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Data Cleaning

Data Cleaning is a crucial initial step in the data preprocessing pipeline. It involves identifying and
rectifying errors or inconsistencies in the dataset to ensure the quality and accuracy of the data. This
process includes handling missing values, correcting data entry errors, and removing duplicate records.
Data cleaning also addresses anomalies and outliers that may skew the results of machine learning
models. Effective data cleaning ensures that the dataset is reliable and ready for further analysis and
modeling.

Feature Scaling

Feature Scaling is another essential preprocessing technique that involves normalizing or standardizing
the range of independent variables or features in the dataset. Since many machine learning algorithms
rely on distance-based metrics or gradients, scaling features to a uniform range improves the performance
and convergence speed of these algorithms. Techniques such as Min-Max scaling, which scales features
to a fixed range (e.g., 0 to 1), and Standardization, which transforms features to have a mean of 0 and a
standard deviation of 1, are commonly used. Proper feature scaling ensures that each feature contributes
equally to the model's learning process.

Encoding Categorical Data involves converting categorical variables into numerical formats that can be
used by machine learning algorithms. Since most algorithms require numerical input, encoding
transforms categorical features into a suitable form. Techniques such as One-Hot Encoding, which creates
binary columns for each category, and Label Encoding, which assigns a unique integer to each category,
are commonly employed.



Neural Networks
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The “Neural Networks” section delves into one of the most pivotal concepts in modern machine
learning. It begins with an Introduction to Neural Networks (p. 145), which provides a foundational
understanding of how neural networks mimic the structure and function of the human brain to
perform complex tasks. This part explains the basic components of neural networks, including
neurons, layers, weights, and activation functions, and outlines their role in learning from data. The
discussion covers various types of neural networks, such as feedforward, convolutional, and
recurrent networks, and highlights their applications in areas like image recognition, natural
language processing, and predictive modeling.

The section progresses to Building Neural Networks in Python, offering a practical guide to
implementing neural networks using popular Python libraries. This part walks readers through the
process of setting up neural network architectures with libraries like TensorFlow and PyTorch. It
includes detailed examples and code snippets for creating and training neural networks, adjusting
hyperparameters, and evaluating model performance. Readers will learn how to preprocess data,
design network structures, and apply techniques such as backpropagation and gradient descent.
By the end of this section, readers will have the skills to build, train, and deploy neural network
models for a range of machine learning tasks, leveraging the power of Python to achieve advanced
data-driven insights.



TechniquesIn
Machine Learning

In the “Techniques” section, the magazine delves into advanced methodologies and tools that are
crucial for enhancing machine learning models and addressing specific challenges.

Regularization (p. 210): Regularization is a fundamental technique used to prevent overfitting in
machine learning models, ensuring that they generalize well to new, unseen data. This section
explores various regularization methods, including L1 (Lasso) and L2 (Ridge) regularization, and
their impact on model complexity. By applying penalties to the magnitude of model coefficients,
regularization helps in reducing the risk of overfitting and improving model performance. The
article provides practical examples of implementing regularization in Python, demonstrating how to
balance model accuracy and complexity effectively.

Principal Component Analysis (PCA)

Principal Component Analysis (PCA) Principal Component Analysis (PCA) is a dimensionality
reduction technique that transforms high-dimensional data into a lower-dimensional form while
retaining most of its variance. This section covers the theoretical foundations of PCA, including
eigenvalues and eigenvectors, and illustrates how PCA can simplify complex datasets. The
magazine provides a step-by-step guide to performing PCA using Python, including data
preprocessing, computing principal components, and visualizing the results. PCA is essential for
data visualization, noise reduction, and improving the performance of machine learning algorithms
by reducing computational overhead and mitigating the curse of dimensionality.

Natural Language Processing (NLP)

Natural Language Processing (NLP) encompasses techniques and tools for analyzing and
understanding human language data. This section introduces key NLP concepts, such as
tokenization, named entity recognition, and sentiment analysis. It explores various NLP tasks,
including text classification, machine translation, and information retrieval, with practical
implementations using Python libraries like NLTK and SpaCy. By providing insights into
preprocessing text data, building language models, and evaluating NLP systems, the magazine
equips readers with the knowledge to handle complex language-based tasks and apply NLP
techniques to real-world problems.



Workshopon
Machine Learning

The college campus recently hosted a series of enriching workshops focused on various aspects of
machine learning and artificial intelligence, designed to provide students, faculty, and industry
professionals with hands-on experience and in-depth knowledge. These workshops covered a broad
range of topics, from foundational concepts in machine learning to advanced techniques in neural
networks and data preprocessing. Participants engaged in interactive sessions led by expert speakers,
who demonstrated practical applications of machine learning algorithms using Python. The
workshops included comprehensive tutorials on data cleaning, feature engineering, and model
evaluation, ensuring that attendees could gain a thorough understanding of each topic. Additionally,
the sessions featured collaborative projects where participants worked in teams to solve real-world
problems, applying the skills they had learned to develop and test machine learning models. The
events also provided opportunities for networking, allowing attendees to connect with professionals
and peers in the field, exchange ideas, and explore potential career paths. The success of these
workshops highlighted the college's commitment to fostering a vibrant learning environment and
supporting the development of cutting-edge skills in the rapidly evolving field of machine learning.



Conclusion

that machine learning, powered by Python, is
revolutionizing various industries and driving
significant ~ advancements in  technology.
Throughout the magazine, we have explored a
wide range of topics, from the foundational
algorithms like linear regression and decision trees
to more complex techniques such as neural
networks and natural language processing. The
practical guides on data preprocessing, feature
engineering, and model evaluation have provided
valuable insights for both beginners and
experienced practitioners. Additionally, the hands-
on projects and workshops showcased the real-
world applications and potential of machine
learning.

Python's simplicity and versatility make it an ideal
choice for implementing machine learning
algorithms, enabling rapid prototyping and
deployment of models. The extensive library
ecosystem, including tools like scikit-learn,
TensorFlow, and PyTorch, further enhances
Python's capabilities, allowing developers to tackle
diverse challenges with ease.

As we conclude this issue of PyLearn, it is evident &
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