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Ekta Pandey Divyanka Aashvi Agarwal Reetika
lird YEAR lind YEAR lind YEAR lind YEAR

The days | spent in Kalindi College were amazing. | was a student of
B.SC. Mathematics. Now | am pursing M.Sc Mathematics from NCWEB,
University of Delhi. My time in college has been a rollercoaster of
emotions - from the highs of academic achievements to the lows of
late-night cramp sessions and exam stress. But through it all, I've
grown not just in knowledge, but also in character. I've learned the
value of perseverance, resilience, and teamwork. I've discovered my
passion, honed my skills, and embraced my identity. All the curriculum
activities, workshops and competitions helped me to shape my
personality for my future. To my professors, mentors, and friends who
have inspired and guided me along the way, | owe a debt of gratitude
that can never be fully repaid. Thank you for believing in me,
challenging me, and helping me become the best versions of myself.

HIMANSHI
BATCH 2020-2023
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ARTIGLES

"Maths Matters” not only as a discipline ol numbers and equations but as a potent
catalyst for personal growth and sell-development. This exploration delves Into the
iransformative power ol mathematical theorems, examining how these absiract
principles shape not only our understanding of the world but also our capacity for
critical thinking, problem-solving, and helistic seli-improvement. Mathematical
iheorems, with their elegant structures and logical precision, capiivate ihe
Imagination. Beyond their abstract nature, the beauty lies In their ability to Instill a
sense of order and undersianding In the universe. As Individuals engage with
theorems, they embark on a journey that goes heyond mathematical abstraction,
resonating with the human quest lor Knowledge and enlightenment.

The study of theorems necessitaies logical reasoning-a skill that extends far
beyond the boundaries ol mathematics. Engaging with the rigorous proof structures
of theorems cultivates critical thinking, encouraging Individuals to analyze
problems methodically, evaluate evidence, and draw sound conclusions. This
capacity for logical reasoning becomes a cornerstone for seli-development.
Mathematical theorems are ofien born out of the need to solve compiex problems.
Applving this problem-solving mindset fo personal challenges hecomes a
iransiormative process. Individuals learn to break down Intricate Issues, identily
Key components, and consiruct systematic solutions-a valuable skill set in the
journey of self-improvement. Proving a mathematical theorem requires resilience
and perseverance. The Iterative process of grappling with concepis, facing
setbacks, and persisting until a solution Is reached Instills a resilient mindset. This
fesilience becomes a guiding force In navigating lile’s uncertainties, teaching
Individuals to embrace challenges as opportunities for growth.

Engaging with mathematical theorems stimulates abstract thinking, losiering
creativity In problem-solving. The ability to approach challenges from multiple
perspectives, a sKill honed through absiract mathematical reasoning, transiates
info creative expression in various aspects of life, irom personal projects to
proiessional endeavors. Mathematical theorems ofien invelve quantitative analysis
-a SKill set Invaluable In personal decision-making. Whether evaluating options,
welghing pros and cons, or setling measurable goals, the quantitative perspective
derived from mathematical theorems enhances the precision and efiectiveness of
personal choices.

"Maths Matters™ not just lor its numerical intricacies hut for its prolound role in
scuipting a path ol continuous self-discovery and enlightenment.

Dr.Tajender Kumar
Department 0f
Mathematics

DEPARTMENT OF MATHEMATICS

NATURE'S TRICKS T0 SOLVE BIG

PUZZLES

Imagine if we could solve challenging
puzzies by learning from how nature
works. This excellent idea is called
Nature-Inspired Optimization (NI0), and it's
like using nature's secret tricks to figure
out complex problems. Just like animals
and plants have their ways to survive and
thrive, scientists use these ideas to make
computer programs that can solve tough
optimization problems.

For example, there are computer
programs that work like a flock of birds
moving together or ants finding the best
path to food. These programs can help
solve problems in Engineering Design,
Robotics and Control Systems, Renewable
Energy, Urban Planning, and even in Health
care.

What makes NIO special is that it's very
llexible and smart. It can look for
solutions in ways that are similar to how
nature changes and adapts over fime.
This means it can olten find better\laster
answers to problems than the usual
methods.

By learning from nature, we are not just
improving at solving problems. We are
also reminded of how amazing nature is,
with its smart and efficient ways of doing
things. This mix of nature and technology
iS helping us find new solutions that are
Ih good for us. It's like opening a new
door to a world where we solve problems
by following nature's lead. -

Mr. Manish Kumar
Department 0f
Mathematics
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VEDIC MATHEMATICS:
TOOL FOR RAPID
CALCULATIONS

Vedic Mathematics has its origin in

the Vedas. The word Veda literally
means the ‘fountain head and
illimitable storehouse of all
knowledge." Therefore, the Vedas
contain all knowledge that is
Vedic

iIs a collection of

essential for mankind.
mathematics
sixteen beautiful formulae from the
Vedas, discovered by His Holiness,
Jagadguru
Bharati Krishna Tirthaji Maharaj.

It is a gift to the world by Swamiji,

Sankaracharya  Sri

who himself was a great scholar.
The original source of Vedic
mathematics is the Atharva Veda

and

MATHEMATICS IN

MUSIC

“There is geometry in the
humming of the strings and
there i1s musicin the spacing

of spheres” - Pythagoras.

Mathematics and music share a

profound and intricate
relationship, with mathematical
principles underlying various
aspects of musical composition,
performance, and appreciation.
From the structure of musical
scales to the rhythms of
melodies, mathematics plays a
fundamental role in shaping the
art and science of music. One of
the most prominent connection
between mathematics and
music is found in the realm of
harmony and melody. Musical
scales, such as the major and
minor scales, are based on
and

mathematical intervals

ratios.
7

all the sutras and sub-sutras were
rediscovered by Swamiji between
1911 and 1918.

Vedic mathematics is the name of
that
changes in

the wind has created

revolutionary fast
calculations. It is a super-fast way
of making all mathematical
calculations easier and faster than
the traditional one. Nowadays, it
has become a must-learn tool for
students who want to perform
faster and flawless calculations in
a few seconds.Vedic mathematics
Is an ancient technique consisting
of 16 Sutras called Formulae and
13 sub-sutras called Sub Formulae,
which simplifies not only the eight
fundamental arithmetical

operations,

For example, the octave—the
interval between two pitches
with a frequency ratio of 2:1—is
a fundamental concept in music
Additionally,
intervals, such as the perfect

theory. other
fifth and perfect fourth, are
based on simple integer ratios,
which create harmonious and
The
the

sounds.
between
pitches within a

consonant

relationships
chord are
governed by mathematical
principles, including ratios and
intervals. For instance, the ratios
of frequencies between the notes
of a major chord are in the ratios
4:5:6, producing a consonant
and pleasing sound.In addition
to harmony, mathematics also
the rhythm and
timing of musical compositions.
which

represents the duration and

influences
Musical notation,

timing of notes, is based on

DEPARTMENT OF MATHEMATICS

but also handles algebraic concepts
like simultaneous equation, but
also handles algebraic concepts
like simultaneous equation, simple
equation, quadratic equation,
factorization of cubic equations
etc., more effectively than the
traditional approach. Apart from
this, Vedic

faster in areas of Trigonometry, Co-

mathematics works

ordinate Geometry and Calculus, in
the same effective manner.

Let us understand one of Vedic

Mathematics sutra called

Ekadhikena Purvena which means
One more than the Previous.
This method is used to Square of
Numbers which ends with 5.

mathematical symbols and

conventions. Time signatures,
tempo markings, and rhythmic
patterns are all expressed using
mathematical notation, enabling
and

musicians to interpret

perform musical compositions
accurately.Beyond composition,
mathematics also plays a role in
music performance and analysis.
mathematical

Musicians use

principles, such as counting
rhythms and calculating tempos,
to interpret and perform musical
scores effectively. Additionally,
music theorists and analysts
employ mathematical tools, such
as Fourier analysis and set

theory, to analyze the harmonic

and structural elements of
musical compositions.In
summary, mathematics

permeates every aspect of music,
from its fundamental elements of
pitch

Square of Such Numbers =
(Number before 5) x (next number)
(Left Side) / 25 (Right Side ).

For example:

The number before 5 is 2, and the
number nextto 2 is 3, therefore
= 2X3/25 =625,

Whatis?

The number before 5 is 6, and the
number next to 6 is 7, therefore
=6X7/25=4225.

Mr. Hari Kishan Bhardwaj
Department of Mathematics

and rhythm to its complex
structures and compositions. The
relationship between
mathematics and music is not
merely theoretical but practical,
shaping the way musicians
compose, perform, and analyze
music. By understanding the
mathematical principles
underlying music, we gain deeper
insight into the beauty and
complexity of this universal art

form.

Nistha Vij
3rd year
B.Sc(Hons.)
Maths

& Scanned with OKEN Scanner




DISCRETE

MATHEMATICS IN
REAL WORLD

WHATIS DISCRETE MATHEMATICS?

Discrete mathematics is the study of mathematical
structures that are countable or otherwise distinct
and separable. Examples of structures that are
discrete are COMBINATIONS, GRAPHS, and
LOGICAL STATEMENTS. Discrete structures can
be finite or infinite. Discrete mathematics is in
contrast to continuous mathematics, which deals
with structures which can range in value over the
REAL NUMBERS, or have some non-separable
quality. Discrete means separate, distinct, or
distinguishable. Discrete math is applied to our
day to day life activities as well. Discrete math 1s
considered the contrast of continuous math.
Combinatorial topics such as Ramsey Theory,
Combinatorial Set Theory, Matroid Theory,
Extremal Graph Theory, Combinatorial Geometry
and Discrepancy Theory are related to a large part
of the mathematical and scientific world, and
these topics have already found numerous

applications in other fields.

Everyday applications of
Discrete Mathematics.

Discrete Mathematics 1s a rapidly growing and
increasingly used area of mathematics, with many
practical and relevant applications.

0 COMPUTERS

Computer runs software and stores files. The
software and files are both stored as huge strings
of 1s and os. This strings are called the BINARY
STRINGS. This Binary Math 1s Discrete

Mathematics.

0 NETWORKS

Networks are, at base, Discrete Structures. The
routers that run the internet are connected by long
cables. People are connected to each other by
social media (“following” on Twitter/X,
“friending” on Facebook, etc.). The US highway
system connects cities with roads. So basically
Discrete Mathematics play an important role in

Networking.

DEPARTMENT OF MATHEMATICS

O CRYPTOGRAPHY

Discrete Mathematics is essential in cyber
security,

and cryptography is based entirely on it
Cryptography is the study of how to create
security structures and

passwords for computers and other electronic
systems. It uses encryption and decryption to
disguise data.

DISCRETE MATHEMATICS IS USED IN
CRYPTOGRAPHY FOR A FEW REASONS:
1.NUMBER THEORY: This 1s one of the most
important concepts of discrete math, It allows
mathematicians to ¢generate and break
numerical passwords. Cryptographic Protocols
use discrete math to secure data and
communications. This ensures that sensitive
information remains confidential and protected

from unauthorized access.

G 37T g

Discrete mathematics can be used to;

1. Scheduling games for professional sports
league, here a part of discrete mathematics
namely, Graph Theory is used.

2. Determine the sizes and teeth needed for
correct timekeeping in an analog clock.

3. Design a computer network using the least
amount of cable.

4, Digital image processing, uses discrete
mathematics to merge images or apply filters.
Discrete mathematics is a very vast topic whose
uses can be as simple as calculating the
probability of a coin flip or as complex as helping
in the medical field with surgery or other such
difficult tasks.

Discrete Mathematics helps us make sense of
data or structures which may otherwise seem
random and help us draw useful conclusions

from them.

Aashvi Agarwal
2nd year

B.Sc (Hons)
Maths

PiIN INDIAN

MATHEMATICS

Pi (m) is a mathematical constant that has
fascinated mathematicians, scientists, and
enthusiasts for centuries. Represented by the
Greek letter m, it is defined as the ratio of the
circumference of a circle to its diameter and is
approximately equal to 3.14159. In this article, we
will delve into the significance, history, and
applications of this remarkable number. Pi (m)

holds a profound significance in the history of
Indian mathematics.

Ancient Indian Contributions The origins of Pi in
Indian maths can be traced back to ancient texts
such as the "Sulba Sutras,” which date back to
around 800 BCE to 500 BCE. These texts,
associated with Vedic traditions, contain geometric
rules for constructing altars and fireplaces,
implicitly referring to the concept of Pi through
approximations. For instance, one Sulba Sutra
mentions the ratio of the diagonal of a square to its
side, providing an approximation close to Pi.

Aryabhatta and Early
Aryabhatta, a pioneering mathematician and

Approximations

astronomer from the sth century CE, contributed
significantly to the understanding of Pi. In his work
"Aryabhatiya,” he used an approximation of Pi as
62832/20000, which equals approx 3.1416. This
approximation was remarkably accurate for its
time and laid the groundwork for further
exploration of Pi's properties.

Bhaskara II and Refinements Bhaskara II, a
mathematician from the 12th century CE, further
refined the approximation of Pi. He employed
iterative methods to obtain closer approximations
of P1 and developed formulas for calculating the
circumference of a circle based on its diameter.
Bhaskara II's contributions marked a significant
advancement in the accurate calculation of Pi In
Indian maths.

Conclusion

As we continue to explore the mysteries of Pi, we
acknowledge the

profound legacy of Indian mathematics and its
invaluable contributions to the world

of mathematics and science.

Divyanka
2nd year
B.Sc (Hons) Maths
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MAGIC SQUARES

In recreational mathematics, a square array of
numbers(positive integers), is called a magic
square if the sums of the numbers in each row,
each column, and both main diagonals are the

same.

‘The ‘order’ of the magic square is the number of
integers along one side (n)

* The constant sum is called the ‘magic constant’.

+ Classical magic square

A magic square of order n is said to be Classical
magic square if it contains numbers exactly from
1,2,3,..,n"2, Classical magic square of all orders
there than 2 can be formed .

Example: Classical magic square of order 3 is-

This is also known as Lo shu grid.
It 1s a Chinese magic square with magic constant
15.

‘Ortho Magic Squares / Semi Magic Square
When all rows and columns but not both main
diagonals sums magic constant , then it is said
to be a Semi Magic Square,

| :‘:"rf_"l'l'lll'l"l-lgflif squang .‘

G

{(Ordinary) magic square,

e S

\___Panmagic square __/

o

Complale magic squar ./

Classification of Magic Squares by Euler
Diagram:

For Example:

‘Web search engines like Google use them to

determine the significance of a web page for
their search results.

9
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‘Replacing numbers with notes from the
musical alphabet.

‘The magic square is used as a substitution
cipher text in cryptography. The method
for encryption and decryption of
information is proposed by constructing
magic squares with the help of Narayana's
folding method and Knight's move

method.

Muskan Garg
3rd year
B.Sc (Hons)
Maths

THE POWER OF ALGORITHMS:
How Math Drives

Modern Technology

In the dazzling world of IT, beneath the
flashy interfaces
and sleek devices,

lies a hidden master conductor:
“MATHEMATICS".

It's the silent magician weaving algorithms into
Al models, crafting communication protocols
for the internet and orchestrating the dance of
data in quantum computers.

Algorithms, the building blocks of IT systems
are crafted using mathematical principles.
Whether it's sorting data, searching for
information or  optimizing  processes,
algorithms leverage mathematical structures
for efficiency. In the realm of cybersecurity,
mathematics stands guard as the ultimate
protector.

Encryption algorithms use number theory and
mathematical concepts to secure our data,
creating an impregnable fortress against cyber-
crimes. Delve into the world of cryptography,
where prime numbers and modular arithmetic

weave a cloak of invisibility around our

specific information. As we push the boundaries
of computing, the quantum realm beckons.
Quantum computing with its promise of
unprecedented processing power, relies on the
principles of quantum mechanics, a branch of
physics deeply entwined with advanced
mathematics.

In the age of big data, mathematics takes the
spotlight in data science. Statistical models,
probability theory and machine learning
algorithms form the bedrock of extracting
valuable insights from vast datasets. From
search engines and social media platforms to
recommendation systems and autonomous
vehicles, algorithms are the driving force into
modern technology.

This saga isn’t a static map, it's just passenger,
it's the navigator, charting the course and
propelling us past uncharted territories. Journey
through the data-driven landscape witness how
mathematical models transform raw data into
actionable intelligence. So, next time when you
explore the digital cosmos, remember :

“Math isn’t just a fuel;
It’s the very soul of journey...”

Reetika

2nd year

B.Sc. (Hons)
Maths
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EDUCATING

UNDERPRIVILEGED
CHILDREN

“If you make the world better for kids, they’ll
make the world better for everyone”.

India, a vast country where people from different
ethnicities and backgrounds co-exist together to
make it a beautiful place to live in and especially
our achievements in recent times are surely
leading us to a much brighter future ahead.
However, one issue that still prevails even after so
many years is of poverty, a large part of our society
is still lacking behind amidst all the development
happening. If we go and look at the ground reality,
lack of Education is still a factor which hinders the
growth of so many children, according to a report
as of zoz1, approximately 7.7% of the Indian
population was multidimensionally poor and
deprived in years of schooling. Introducing various
government policies and regulation have helped in
improving these statistics but as a part of the
society it is our responsibility to help the ones in
need.

A single person’s effort could help in breaking this
cycle of poverty and create a meaningful difference
in their lives, it is only by collective efforts and
commitment every child would get their right to get
education and get a chance to thrive so that even
they can be an asset for the future of this nation.

Yashi Singh
2nd year
B.Sc (Hons) Maths
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CRUNCHING NUMBERS,

CRAFTING INTELLIGENCE:

The Mathematical
Symphony of Al

The fusion of Mathematics and Al is not a mere
coincidence but a strategic Integration where
Mathematical principles breathe life into
Intelligent systems.

Artificial Intelligence:

Artificial Intelligence is a wide ranging branch of
computer science which is concerned with the
building of smart machines capable of performing
tasks that typically require human intelligence .
Artificial Intelligence (AI) stands at the forefront
of technological advancements, transforming
industries and reshaping our daily lives. Behind
the scenes of this cutting-edge technology lies the
backbone that empowers Al systems—
mathematics. Key Mathematical Concepts which
form the backbone of Al advancement:

Linear Algebra: The Pillar of Al:

At the heart of Al, linear algebra plays a pivotal
role. Matrices and vectors are fundamental
structures employed In representing and
manipulating data. Operations like matrix
multiplication enable efficient transformations
and computations, essential in tasks such as
image processing and deep learning.

Calculus: The Engine of Optimization:

Calculus, with i1ts concepts of derivatives and
Integrals, provides the optimization engine for Al
algorithms. Whether it's fine-tuning parameters
in machine learning models or optimizing neural
network architectures, calculus helps Al systems
achieve optimal performance by minimizing

errors and maximizing efficiency.

Probability and Statistics: The Guardians of
Uncertainty:

In the real world, uncertainty is inevitable.
Probability theory and statistics equip Al with
tools to understand and handle uncertainty in
data. Bayesian inference, probability
distributions, and statistical analysis play crucial
roles in decision-making processes, making Al
systems more adaptable and robust.

Number Theory:

Ensuring Data Security:

The security of Al systems IS paramount,
especially in applications like cryptography.
Number theory, a branch of mathematics, plays
a crucial role in ensuring the robustness of
encryption algorithms, safeguarding sensitive

information in Al-driven technology.

Conclusion:

In conclusion, the role of mathematics in Al
extends beyond the mentioned branches,
encompassing a rich tapestry of mathematical
disciplines. Whether modeling dynamic systems,
analyzing function spaces, or strategizing in
complex scenarios, mathematics continuously
provides the tools for Al to evolve, adapt, and
excel in its diverse applications. While Al utilizes
various mathematical concepts it does not
eliminate the need for human mathematician. Al
presents new opportunities to develop
innovative solutions and push the boundaries of

what is possible,

We summarize what we found, think about
where things stand now, and consider where
math and Al might go from here.

Smriti
2nd year a5t
B.Sc (Hons) Maths | '
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MACHINE LEARNING

The term machine learning was coined in 1959 by
Arthur Samuel. Machine learning 1s a branch of
artificial intelligence (AI) and computer science
which focuses on the use of data and algorithms
to imitate the way that humans learn, gradually
Improving its accuracy. Machine learning history
starts in 1943 with the first mathematical model
of neural networks presented in the scientific
paper "A logical calculus of the ideas immanent
in nervous activity” by Walter Pitts and Warren
McCulloch. In 1950 Alan Turing created the
Turing Test to determine if a computer has real
intelligence. To pass the test, a computer must be
able to fool a human into believing it is also
human. He proposed the question, 'Can

machines think?"

FEATURES OF MACHINE LEARNING

Machine learning can adapt to changes quickly
whereas traditional methods can become less
accurate over time. Machine learning is also
more accessible than traditional methods.
Traditional methods often require specialized
knowledge and training. Machine learning can
make predictions based on a much larger data set
than traditional methods. Machine learning is a
more efficient use of resources than traditional
methods. Traditional methods require a lot of
manual work, which can be time-consuming and
expensive. Machine learning can identify
patterns are too complex for humans to observe.,
Machine learning is not as biased by human

emotions or subjective opinions

REAL LIFEAPPLICATIONS
MEDICAL INDUSTRY:

Industry applies machine learning in predicting

life spans and diagnosing certain diseases.

SOCIAL MEDIA PERSONALIZATION:

Machine Learning algorithms can analyse user
behavior to provide personalized notifications,
recommendations and content,

ONLINE FRAUD DETECTION:

Feed forward Neural network helps In
differentiating between fraud and genuine
transactions.

11

DEPARTMENT OF MATHEMATICS

| oo

hydrating

MAGIC OF MATHS

IN MACHINE LEARNING

Machine learning is all about collecting data, we
collect data from and perform various operations
on the dataset like cleaning and processing the
data, visualizing and predicting the output of the
data. For all the operations we perform on data,
there i1s one common foundation that helps us
achieve all of this through computation-- and
that is MATHEMATICS.

Jiya Yadav g
2nd year
B.Sc.(Hons) Maths

THE HARMONIOQUS
DANCE OF

MATHS AND ART

Throughout history, mathematics and art have
shared a deep and intertwined relationship,
often dancing together in a harmonious
embrace. While on the surface they may seem
like disparate fields, a closer look reveals the
intricate connections that bind them together,
enriching both disciplines in the process.

One of the most striking examples of this
relationship can be found in the concept of the
Golden Ratio, also known as Phi (). This
mathematical ratio, approximately equal to 1.618,
has been revered for centuries for its aesthetic
appeal. It appears in countless works of art, from
the architecture of the Parthenon to the
composition of Renaissance paintings. Artists and
architects have long recognized the innate beauty
and harmony inherent in the Golden Ratio,
utilizing 1t to create visually pleasing
compositions that resonate with viewers on a
subconscious level.

Moreover, mathematics provides artists with
powerful tools for creating intricate patterns and
designs. From the tessellations of M.C. Escher to
the fractal geometry of Jackson Pollock,
mathematical principles are often at the heart of
artistic exploration. The use of algorithms and
computer programming has opened up new
frontiers in generative art, where complex forms
and patterns emerge from simple mathematical
rules. Conversely, art has also inspired
mathematicians to explore new avenues of
inquiry. The study of symmetry, for example, has
been greatly influenced by the intricate patterns
found in Islamic art and design. The collaboration
between mathematicians and artists has given rise
to fields such as mathematical art, where the
boundaries between the two disciplines blur,
resulting in breathtaking visualizations of abstract

concepts.

Beyond their aesthetic appeal, mathematics and
art share a common language of creativity and
problem-solving. Both  disciplines require
imagination, intuition, and perseverance to push
the boundaries of what is possible. Whether
through the precise calculations of a mathematical
proof or the fluid strokes of a painter's brush, both
mathematicians and artists seek to capture the

essence of truth and beauty in their work.

One of the most evident ways mathematics
influences art i1s through geometry. Artists,
architects, and designers have long use

geometric principles to create visually appealing
compositions. The ancient Greeks, for example,
revered the golden ratio, a mathematical concept
that defines a perfect proportion found in nature
and aesthetics. This ratio has been employed in
countless works of art, such as Leonardo da Vinci's
“Vitruvian Man" and Michelangelo's "The

Creation of Adam” on the Sistine Chapel ceiling.

In conclusion, the relationship between
mathematics and art is a testament to the
interconnectedness of seemingly  distinct
disciplines. From ancient masterpieces to modern
digital creations, mathematics provides the
framework that underlies the beauty and precision

In art.

Anshika Gangwar
2nd year
B.Sc.(Hons)
Maths
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