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Dear students,

It is with great delight and immense pride that I
congratulate Team Mathematics on bringing to us
their 2023-24 magazine with a yet another novel
and fascinating theme -

Ganitgyaan : Journey from Galaxy to Graphical User
Interface "

The intersection between technology and
mathematics is vast and profound. Technology
serves as a powerful tool for advancing
mathematical research, education, and practical
applications.

In research, especially understanding the ways of our Universe and galaxies- computational
techniques and algorithms enable mathematicians to explore complex problems, simulate
scenarios, and analyze large datasets that were previously unthinkable. From cryptography
to machine learning, mathematics underpins many cutting-edge technologies, driving
innovation and shaping the digital landscape.

In education, graphical user interface through technology enhances the teaching and
learning of mathematics through interactive simulations, online courses, and adaptive
learning platforms. These resources offer personalized instruction, instant feedback, and
immersive experiences, making mathematical concepts more accessible and engaging for
learners of all ages.

Practically, technology revolutionizes industries such as finance, engineering, and
healthcare by providing mathematical models, data analysis tools, and optimisation
algorithms to solve real-world problems efficiently and accurately.

I strongly believe that our students are ‘Math’'magicians’ and will be pioneers in driving
progress and pushing the boundaries of human knowledge.

My very best wishes in all the endeavour’s!

Prof. (Dr.) Sangeeta Bhatia
Principal (Offg.)




Dear students,

We proudly present this year’s annual magazine
“Mathologic” of the Department of Mathematics,
Gargi College.

Our aim is to provide a platform which explores
and strengthens the potential which is innate in
every individual but waiting expression. This year

the magazine has been designed and

conceptualized by the students.

The theme of the magazine is “Ganitgyaan: Journey from Galaxy to Graphical User
Interface”. which explores how mathematics governs phenomenon as vast and infinite as
space and as compact as a microprocessor chip. As you flip through the pages of this year’s
edition of Mathologic, you will be able to find how everything is interconnected, with even
the most basic mathematical principles leading to infinite possibilities.

Continued progress must remain our mission. We must keep enhancing our capabilities
and must expand our footprints, in terms of quality and quantity. We extend our sincere
thanks to Ms. Drishti Singh our student president and her team for their strenuous effort.
We would like to congratulate all the student’s writers, student editorial and faculty
editors for working tirelessly to bring out this edition of Mathologic.

Happy Reading everyone!

Thank You and Best Wishes.

Ms. Sapna Malhotra
TIC & Convenor
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It+ﬁlls me with immense pride to witness the wonderful learning experiences we have shared as
part of this MATHEMA family. The fruition of our collective efforts in organizing various events
is truly satisfying. From workshops to seminars, each endeavor has contributed to our growth as
individuals and professionals in the field of mathematics.

Additionally, I am pleased to highlight the significant contribution of our magazine team in
compiling a diverse array of research articles and writings on theoretical mathematics and its
practical applications in the real world. Their dedication and countless hours spent over the
course of months have culminated in a publication that not only showcases the depth and
breadth of mathematical knowledge but also inspires readers to explore the limitless possibilities
of this discipline.

To our fellows I urge you to seize every opportunity and make the most out of your college life.
Engage actively in extracurricular activities, pursue your passions, and never hesitate to seek
guidance from mentors and seniors. Cherish every moment, for it is these experiences that will
shape you into the person you aspire to be.

Lastly, I thank our teachers for their unwavering support, guidance, and dedication to our
academic and personal development. Your mentorship has been instrumental in shaping our
journey and fostering a love for mathematics that will endure a lifetime.

As we move forward, let us remember that the legacy we leave behind is not measured solely by
our accomplishments, but by the impact we have on those who follow in our footsteps.

Together, let us continue to uphold the values of excellence, camaraderie, and service that define
our Mathematics Association, MATHEMA.

Drishti Singh

+ I
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During a family discourse on the lives of people during my parents' youth, my appa and
amma discussed, "The technology nowadays didn't exist at that time. Kisne socha tha ki
bacho ke paas apne mobiles honge aur voh bhi touchscreens. The coming years and
people's lives would be completely transformed with the new tech." Looking back to
2023, during my attempt to carry on the streak of newspaper readings, I came across
many articles that supported their stand. Chandrayaan-3 landing near the moon's south
pole and ISRO launching Aditya-L1 into outer space to the advent of Al in everybody's
life are the major and famous examples of the same.

It was a great pleasure when the team collectively decided the magazine theme along the
same lines after long and elaborate discussions. From attending late-night meetings to
pitching amazing and innovative ideas, from the magazine theme reveal to designs
finalising, from day O to day n, the team has set a great example of effective teamwork,
creative and open mindset, and commitment for the next team.

The Mathologic team proudly presents to you its 6th edition "Ganitgyaan: From Space to
GUTI". Along with informative articles, the magazine also features interactive content like
puzzles, and codes as well as the events organized by the Mathema, Mathematics
Association, Gargi College.

To our readers, I hope you enjoy the journal and become part of the enjoyable
wavelength of learning!

IV
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Through the eompletlon of its sixth edltton the Mathologlc unvells the great

expanse of application of mathematics in-the infinite canvas of space and its -
application in the creation of the virtual .world of animation. As every _
" achievement in the umverse is a result of combmed efforts, the completlon
of the magazine -owes it back to all the combmed efforts of the union and- o
~ other members of Mathema, students of the department teacher adwsors
t for their support adv1ce and c00perat10n in its whole j Journey

A deep thanks' to its umon adwsors union members, creatlve team and
~ editorial team of the Mathema for prowdmg many needful m51ghts during
the preparatlon of the magazme, from deciding upon the theme to choosing
details for each page of the magazine. Also, an earnest appreelatlon to the

s students of the Mathiematies department for their creative works. Lastly, a

:  genuine gratltude to our teacher advisors, convenors for all the advice and
- . tips-on every detail from the selection of theme to. fmally brushing up the -
final look of the magazine. Tt could not ‘have been possible w1thout the
-collectlve efforts and team-work, cooperatlon and coordmatlon for the “_
s magazme to see the hght of the day { 5

IX
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Galaxy to GUI is hke, from the smallest of wonders to the la1gest of .
creations’ to exist. In: mathemat1cal terms, we. could compare this
with the transition from the addition of ‘tWo rumibers to the
summation of a series. Both discoveries are equally mgmﬁcant for
Mathematics. One comparatlvely smaller in physwa] appearance
. but both srgmﬁcantly important for their roles in mankind.

Our theme. focuses on these terms. It unvells the maglc Qf thmgs as b1g as galaxres to as
small and camplex as GUI's with the: help of mathematical phenomenons i
. As the heartbeat of innovation and understandlng, mathematlcs _permeates every facet of
. our emstence, guldlng our exploratlon of the cosmos and shapmg the dlgltal landscapes we
nawgate daily. . o B G ’ :

This -year, our department Mathema-The Mathematics Society of ‘Gargi College, proudly
‘presents a symphony of 'thou'ght:provoking‘ articles, captivating visuals, and insightful
_ analyscs, all centred around the profound 51gn1f1cance of mathematics in our world. From
unravelhng ‘the - mysterles of celestial bodies: to optimizing the functionality of modern
technology, mathemaucs 1s the srlent force drwmg progress and shaping. our collectwe
'future ' ' Wie : :

-We w111 go into the depths of outer space and see the mag1c ot numbers carrymg maglcal
phenomenons How the galames have so' much hldden within and how much we have
unravelled w1th Mathematlcs‘? Through equatlons formulas -and_ mathematical models,

~ -scientists and engmeers will unlock the mysteries of space, enabhng advancements in space
: .exploratlon satellite technology, and our understandmg of cosmic ph&nomena. .

- We w111 dive into GUI and see how from 51mple calculators to. complex software - .
: apphcatlons mathematlcs is ernployed in Varlous aspects of GUI development to
~_ensure fuuctlonahty responsweness and user-friendliness.

‘Join us a5 we emhark ona journey of dlscovery, where the
language of numbels and patterns reveals the beauty and
complemty of the universe around us.' '

~Khush1
" B.Sc. (H) Mathematlcs
2nd year




What do these pictures have in common?
One-is the infinite canvas of never ending’

mystery and. the other the creation of

. human creativity and mgenultyThe thing -
about both ef them is that the first has.
,. mathematlcs 1nc0rporated in its creat10n._-'_
~ interpreted. nsing -

.and  the later . is
mathematlcs.

In the most eneral cases, I resume that'-' Ly TR
5 p . .4as -the drmng -force and‘some'regard the

;i study of astronomy as. p0551b1e due to
. - trigonometry. Well, in both cases, I think it’s

as a child, mathematics is a subject that' we

have to put a bit more effort into, to grasp
‘the logic or to get used to certain- modus'

- operandi ‘ot perfectly - solve all .the

.. ‘numericals even when we grow up. But as a

_inantra or as a motivational quote, my

* mother used to say, “Maths is,everywhere,
~ used in every, subject”. And. the reality is.

~ converging to proving it true. And so here-I

- am from a small child trymg to find out a’ |

subject that does not have maths to saying
i _everythmg ‘uses maths. From mterpretmg

"the blank space that stretches beyond our .

naked eyes’ and explammg the events

* 6ceurring in it in the form of equatmns to .

‘using equations to create the world behind

- the screen; its domain of application covers:
from positive infinity to negative ‘infinity.

There are many branches of mathematics
_used. in different aspects of life everyday.

- But I.would like to bring the:focus laser on.

trigonometry used. in astronomy and
animation specifically.

_astronomy.

BEYOND AND' BEHIND THE
LENS: THE OUTER SPACE AND
THE VIRTUAL WORLD

3 Astronomy L :

Tngonometry 1s a branch of mdthema,tlcq
~ that dea]s with the relatmm of the sides and
‘angles of triangles dI]d w1th the relevant
_funchons of any angles : : .
Trigonometry comes trom the Greek word'

trlgonometrla e was. put together from

‘these three words Tri (three) ‘gonia (angle),

and ' metro (measure). . ome attribute the
advancement of ‘Trigonometry to Astronomy

safe to say that space mystery would 1 never be

“unravelled if not for the space erithusiasts and
| -the concept of trifgonometry developed so far.
‘Regiomantanus called trigonometry “Foot of -
“the . ladder t() the stars”.
trigonometry is intended to.be used for

Nevertheless,

- Ancient. mathematical

. astronomers in Greece and India in particular

employed a varlety of'geometrlcal models to

“describe the pattern of movements within the_

sky, models that were further developed by

~the Islamic civilization. Computation with .
. these models was a major impetus behind the
. development of trigonometry. The three main

figures that we know of in the development of
Greek - trigonometry are - Hipparchus,
Menelaus, and Ptolomy.. S



Ancient . mathematical astronomers in

Greece and India in particular employed .

a -variety of geometrical models to
describe the pattern of movéments withip

the sky, models that .were further-

developed by the Islamic civilization.
‘Computation with these models was a

‘major impetus behind the development of -
trigonometry. The three main figures that

we know of in the development of Greek .
trigonometry are Hipparchus, Menelau's,; )
and Ptolomy. Hipparchus - realised that * \

~ the 2D trigonometry relating to triangles

is not adequate to describe the motion of
the . astronomical bodies as they don’t-

‘move on plane but celestial sphere. So,the

~ need for spherlcal trigonometry arose. -

Sphaerica, .the third work of - Greek

. mathematician Menelaus is- the earlres.t'_
_ surviving work - on - " spherical

trigonometry.. Ptolemy’s ' astronomical

classic. Syntams mathemahca contams a

fully reallsed sphemcal trtgonometry

'Commg to how it is used

~ astronom1cal ‘bodies tnangulahon method

“with parallax is used. Parallax 1s 51mply the ;

; 'apparent shlft of posmon of ob]ects viewed

~along two d]fferent lines of 31ghts against
~ the background Lookmg at the tip of your
= ﬁnger with either eyes closed there is a

shght ‘change ‘in the - position. of. the

; finger.By measuring.this small change and -
the distance between the eyes, the dlstance :

. to the finger—tlp is calculated

= hrs same 't‘echmque is apphed 111 ﬁnding
out the’ distance ‘of distant cosmic. bodies -
~agdinst the background ‘of galaxies,. by
) usmg the Ol‘blt of the earth around the sun
~ as the baseline- mstead of the dlstance :
between our eyes '

' Speed If a body appears to-be. nlo'ving' ata

. -partlcular speed - in relation to an obJect
‘whose distance from the body is known, .

5 then the distance of the astronaut from

* that body can be calculated.’ The process. j

5 mvolves calculatmg the unknown distarice -

in relation to the speed at which the”

- astronauts’ are travellmg Th1s can help
~ determine. how far away an. obJect is in -
* relation to any particular speed, and how

2 -long it *would take to reach it wh1le-

e .'travellmg at that speed '

: D1stance— To calculate the chstance of the Ll .

Meas’urem_ent: The a‘ngular size of planets

are measured with a telescope' using the -

dlstance to compute the dlameters by '

employmg trlgonometry

' Trigonometry is also used to ‘find the orbit
of the _cosm'ic 'blodies,' near the terrestrial
~ domain, indesignjng and launching of
 “tockets, trajectories of rockets and




Ammation :

When it comes to animation, the assumed
prerequisite would "consist of great. artistic
skills. As the quality of animation keeps
improving, the tack of achieving the visual

effect keeps updating and so does the job of .

an animator. Anlrnatlon, baswally, Is-an
illusion of motion, achieved through qu1ck'
succession of pictures slightly different from " 0
the last. The pictures can either be tradit{onél.._

hand drawings or photographs.’ The detailed
3D ammatlon evolving in the 21st century,

like in ‘a waterfall ‘composed: of tiny . water
droplets; where the - characters are  quite.
detailed in their creation, from hair strandS"
to wrmkles and folds to curves would be hal‘d ..
- 1o achleve through tradltlonal method ‘of

I. ~ drawing every frame. And this is where the

art of realistic.imitation of reahty is achieved -
through equat1ons equations. descrlbl_ng_ '
disorientation . of ‘hair. ‘and. clothes,
deformatlon of skin, flow of water. to achieve =
'physn:a}ly credlble motlons and effects of |
nature come in. So, when it is concerned w1th s

movement, which. anlmanon is pnmarﬂy all
\ ,about tmgonometry comes 1nto play

'~T.akhellambarln Ni'rchitah

B.Sc. (H) Mathematlcs

: lst year



"In tHe vast reaches of space, mathematics
may be ‘the only way for us to truly.

. communicate w1th
- extraterrestrial cmhzatlons -:“
-PleOVEI‘ ; 3

Have you ever . wondered why lookmg at the

night sky is so enchanting? How do the- stars :

~ seemi so beautiful? And how . there is a
- fascinating pattern to it -all? Beyond these
sparkling stars and sw1r11ng gala}oes, there lies

a mathematmal harmony that connects e

celestm] bodies in a. mesmenzmg da.nee

Clifford

. (Ili,l;ige-Creﬂits_:-Mediu:h:cdmj- '

‘One such mathematleal phenomenon that
'reveals itself in ‘the cosmic tapestry is the

Fibonacci & sequence and the assoc1ated golden

ratio:

.Let’s start with a simple question, What, is
- Fibonacci ~ sequence? It is a  serigs of

riumbers where each number is the sum of
the two precedmg ones i €.

O;‘1,1,2,3,5,8,13,21,34 and SO on.

Another question arises what is the Golden

- -Ratio? The Fibonacci sequence leads to ari
- intriguing -constant 'known- as -the golden
ratio, approximately - 1. 6180339887. This
- ratio has fascinated artists, archltects and

mathematicians- for .centuries “due to its

~aesthetic appeal and prevalence in nature.

And now, we come to our last and most

_crucial question. - Why is the ‘Fibonacci .

sequenice and. Golden Ratio of such.-
importance in-the space and cosmos? The
answer ‘is Fibonacci’s beauty may leave us

s ‘Star struck’

 .One of the most captlvatmg manifestations :
.. of the Fibonacci sequence in. space is -
'.observed in. spiral galaxies. Galaxies,  vast
.collectlons of stars, gas, dust, and dark
~‘matter, often exhibit spiral arms that follow

a logarithmic spiral,-a form closely related to

the golden ratio. The distribution of stars in
~‘these arms reflects the Flbonacm sequence,
_ creatmg a visually stunnmg dlsplay of

cosmic symmetry



Nebulae, the birthplace of stars, also:
showcase the mﬂuence of Fibonacei in their
intricate patterns. As.new stars form within
these colossal: clouds of gas and dust, they’
.+ often arrange themselves in a spiral pattern
reminiscent of the Fibonacci sequence. The
pillar-like structures . within - the nebula, -
where stars are being born, exhibit a pattern
. that resonates with the Fibonacci sequence,
underscormg the universal prevalence of th1s"_"' 1
mathematleal phenomenon. * * - .o

g (Iniéige Credits:- Spa-ce..com.‘)

Moving beyond the grand scale of galax1es‘
and nebulae,.the 1nﬂuence of Fibonacci can .
~also, be discerned in the arrangement of . . . -

planets within a_solar system. While- tbe .
. distances between planets may not premsely_
_follow the Fibonacci sequence, the1r orbital - _

~ ratios often exhibit remarkable numencal C SN

= relatlonsh1ps : -

As we contmue to explore and comprehend .
the universe, - the ~conmection .between -
mathem.atlcs and the " beauty of space .
becomes increasingly apparent, mwtmg us to
“appreciate the sublime elegance woven into -

. the fabrlc of the cOSmos. ' :

~Khushi
. B.Sc. (H) Mathematlcs
2nd Year '



INTRODUETION TO
mATHS Atialtfwgic

| Visual effects (VFX) in movies, TV shows, and vidéé games rely heavily on advanced
7 '__-__;_-ma.thematical algorithms to create realistic and captivatmg simulations. From explosive -
X 7 pirticle affects to fluid dynamics and procedural generatlon these algonthms are the
,'backbone of modern digital mecha S

.
-----

.Simﬁlaﬁng EXplosmnsand Bartic1e 'Effects_- .

: O_he of the most dramatic and visually"étlinning VIX techniques is the simulation of
explosions-and particle effects. Thése' effects rely on a deep understan‘ding of physics,
* specifically the behaviour. of gases fluids, and sohds under extreme condltlons B.y'
_ modelhng N : = e
the complex 1nteractlons between pressure temperature and veloclty, VFX artlsts can
create exploswns that look and behave reahstrcally on screen. A

1) Particle Systems. S mas, ,I S 2) Fhud Dynam1c5° -
The foundatlon of explosion and partlcle . S VFX artists emp]t)y computational
- effects is thepartlcle system which o e fluid dynamics (CFD) algo_rithmé. :

: represents individual . elements 11ke-' ~ “These algorithms model the complex
debris, smoke, and flames as discrete . - . inte'ractiohs'betiveeri gases, liquids, -
‘particles. Each partlcle has its. own .. - and solids, allowing for the realistic

~.properties, such as ‘position, velocrty, and ‘o simulation of expanding shockwaves,. _

z hfetlme, whlch are contmuously updated :

billowing smoke, and turbulent
based on underlymg physmal i s &

flames.
3 1mtﬂatlons : &
3) R1g1d Body Slmulatlons e g e £ Smoke and Fire Simulation
IExplosmns ofteri mvolve the movement £y Oné of the most prominent applicatioris of
‘and interaction of solid objects, suchas. flyid dynamics in VFX is the simulation of

debrisand rubhle. Rigid body _
- simulations, which model the behaviour
of these discrete elements, are
integrated with particle systems and -
 fluid dynamlcs to create a complete and
. convmcmg explosmn effect. -

'smoke and fire. By modelling the
turbulent flow.of gases and the interaction

- with heat sources, VFX artists can create
realistic and dynamic smo ke plumes,
flames, a_nd other fire-related effects. -



.Navier-Stokes Equa-fiorls | S R, b

The foundation of fluid dynamics N u=10 |
simulations in VFX is the Navier-Stokes b Al : |
equations, a set of partial differential _ au ; S 3
equations that describe the motion of fluids. —_ = —Vp o ptV ‘U + pF
These equations model the conservation of . dt g« . : .

- mass, momentum, and energy, allowing for
- the accurate simulation of a wide range of =
fluid behaviours. A : :

g : T Procedural Generation and
Liquid Simulatibn'_ WY e el Nmse Functions

: Beyond the srmulatlon of _ physical
"phenoniena VFX artists “also rely . on
procedural ) '

~ generation -and noise functions . to create,
: complex organic-looking enwronments and i
textures. These techniques " allow fc)r the
efficient’ generatmn -of seemmgly random
yet - visually coherent,. patterns and

thd dynamlcs also plays a cruelal role in’
the simulation*of liquids, such as water a8
oil, and Gther ﬂulds VFX -artists - use .~
.advanced . technlques like _ Smoethed

. Particle Hydrodynamlcs(SPH) and "the

. . Material Point Method(MPM) to capture :
‘the intricate: behavior . of- llquids, from

splashmg waves. to sw1r1mg whlrllaeols * structures.
| Voronm Dlagrams Fractals |
- Vomnm dlagrams are a pewerful tool fer_- _ :
procedural generation, as they can’ be used . Fractals are self-S1m11ar patterns that repeat‘
s to create organic, cell-like structures and at " different. ‘scales, creating . intricate and
- patterns. VFX artists employ Voronoi  organic- lookmg strucrures VFX artists use
diagrams fo " generate realistic-looking - fractal algorithms to generate complex,
- organic materials, such as reptile skin, tree . natural-looking elements like' trees, plants
;bark and rockformatmns : RS -.'-and rockyterrams £ : :

~Raabhya.Aggar'wal '
B. Sc. (H). Mathematlcs ‘
~ First Year
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We all remember the thrill of, Cllandfayaan 3! |

The victorious Lunar-exploration mission:

was developed by the Indian. Space Res_car_ch"f
had there been.

Organisation. But imagine,
no dlfterentlal equations and calculus, how

would the trajectory and fuel consumptions -
" be calculated?* How- would such precise °

~ missions have been:launched then? Sounds
impossible, rlght‘? Indeed, it is. -
In' the field of aerospace englneerlng,

. tra]ectory and fuel consumptlon ca]culahons '

are integral parts for the success of : any space
mission. The backbone of these’ ca]culatlons
lies in the mastery of complex mathematlcal

models ae wel] as .

factors hke “orbital -
inclination and olbltal mscrtlon manoeuvres :

in Aerospace Engmeermg

Kep'_ller-'s laws of planetary moti_ori,' along with
Newton's law of universal gravitation,

‘provide . the ba51s for 01b1ta1 -Mechanics

equatlons

Inclined orbit

Line of nodes

" Figl: Classu:al Orbital Elements

‘Advfmced software - tools, mcludlng

“simulation . programs - and numerlcal :
integration techniques, | a1d engmeers in -
modelling - complex trajectories - ~and .

predlctmg the behavnour of spacecraft w1th :

~ high accuracy.
The mathematlcal framework govermng the

" motion of a spacecraft are Newton's Second i

" Law of Motion, Orbltal Mechanics . Equatlons
~and Thrust and .. Pr opulsmn equatlons
. Newton's second. law states that the force

" . acting on:an object "is equal to the mass of

the ‘object multiplied by its accelerahon,.
which is glven by:

: F:m_a

where ‘F is the force actmg, on the spacecraft,
‘m’ is 1ts mass and ‘a’ is 1ts acceleratwn

The Tsmlkovskv rocket equation is of
significance in this case. It relates the change

in velocity of a spacecraft to the exh_aust
- velocity of the propulsion system and the

mass ratio of the spacecraft involving
integration. This equatlon is ﬁlndamental in

'"_ca]cu]_atmg-the amount of propellant required . .

to achieve a desired change in velocity.
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' Calculus-based optimization
techniques are employed to determine

‘TJE most  efficient trajectory for the
pacecraft, taking into account factors

such as gravitational assists, orbital

manoeuvres,. and fuel consumption
~ constraints. "

" Optimization algorithms, often based

on derivatives and gradients, are used
to. minimize the mission duration or

fuel usage while satisfyinlg mission

objectives.

Thus, to model the dynamics of a -
spacecraft mission, mathematics plays.
' a crucial role ih.énsu'rin'g the success of

lupar exploration missions.

THE TSIOLKOVSKY ROCKET EQUATION

~Taniaya Trisha Bharali
_ B.Sc.-(H) Mathematics
- 2nd Year ;o




As we think of or1gan11 we're taken back in time to squares of ¢olourful paper as we fold away

in kmdergarten or maybe to folding paper - rings with the promise of love. Even though some

people may feel that the closest origami comes to our daily lives, save for a hobby, is papers

- creasing at the corners and stingy- papercuts But: I here to tell you it sneakily ‘crawls mto -
almost all sub]ects ; e M R s REE S ; |

" NASA is workmg on plece of hardware called Starshade whlch looks llke a huge sunﬂower
which would beé used to block llght from dlstant stars for better imaging of the fainter .
exoplanets As the agency was faced vnth the obstacle of ﬁttmg such huge hardware on a
rocket, the iris folding pattern came to’ rescue as it could be folded compact enough to fit atop .
the. rocket and unfurled to its full dlameter m space But its not ]llst the orbit where the art of

-ongaml becomes pragmatlc : ' ' '

'_'Mathematics an‘d the art of foldi"ng tntersect at various- coucepts Some of them ‘might be .
- easier to recogmze such as spatial wsuahzatlon -area and volume, symmetry and perspective.

- As orlgarm was studied through the appllcatlon of geometrlc principles, Haga’s Theorems '
- came into bemg These theorems aid paper folders with . efficiently -and accurately folding
proportlons, rather than. .the- folders having to measure and calcula_te on both sides. ‘

< Orlgarmsts in the early 90’s were not _]ust mterested in the culture they were competitive of
their understandlng of the art,.as oneusuallv is as they approach mastery over a subject: A
- group -of ‘Japanese artists who called. themselves Orlgaml Detectives started holding .
‘competltlons and slowly as word spread research- sc1ent15ts from established universities -
2L started joining the contest. They used to compete over. algorithms for paper foldlng problems,
and now the same is known as Computatlonal foldmg, whlch is a branch of computer science
‘that deals with foldmg algonthms et o : -

11



As I learnt more about this art, I realised that its more than just folding paper into intricate
and aesthetically pleasing structures.The ancient art of orlgann that originated from.China
and Japan with the development of. delicate handmade paper, was passed’ down from
generation to generation. Asians take pr1de n their heritage of paper folding that at the time
of candles and wrapped letters conveyed more emotions than words could. The crane as a
-symbol of hope and healing, the Sakana fish as a symbol of strength fulfilment, tenacity and
freedom, while the owl was gifted as a wish for luck and good fortune.

‘The story of Sadal(o Sasakt a baby girl who developed Leukemla due the radlatlon from the

.. atomic bomblng, and the thousand paper cranes lives in the heart of many As Sadako and her

'frlends learn of her COI]dItlQI] and she’s hospltahzed Ch1zuko tells her of the legend that if a
= smk person folds 1000 paper cranes, the gods grant the1r wish and they would recover..
Sadako Would fold paper cranes ‘each day that she could in the hope of getting better but ;
- passed away havmg folded Jut 644 of them. ‘Her . friends completed all 1000 of them and -
buried them wrth her‘ The paper cranes are a symbol of peace around the world

.- I could probably wrrte on and on about how the dehcate art of mmdful folds has found its way
into almost every sub_]ect in one way or another But I would hke to end with.a questlon,
\ When did yon last fold a paper crane'? i : ‘ % i

‘~Yash Sabharwal
B.Sc. (H) Mathematics
3rd Year
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"Alan Curtis Kay: A Tech Wizard's

Journey from Sketchpad to Smaliltalk"

Picture a young Alan Curtis Kay, who had a love for, ele(,tronles Lomparable toa thld in a
candy store and an insatiable. «curiosity about the cosmos He was born in 1940 and was a
budding tech genius who was constantly experlmentlng and learnlng about the strange world
of machines. However, the turn of events in hlS life came when he dlscovered Ivan Sutherland's
Sketchpad system at the University of Utah. Kay experlenced a sudden sense of discovery like -
to that of finding a magic wand — the realm of human- -computer interaction unfolded before -
him like an abundance of opportumt]es And boy, did he throw hnnself 1n' ' ‘

~ Kay's big claim to fame'? Smalltalk. Nope not small talk hke .Chattlng about the weather —we're
talking about a game- changmg programmmg language' The first object- oriented programmmg
. language. This led to the development of operatmg systems with a graphical user interface, or-

- GUI, as well as an entire genre. of programmmg languages known as ObJect Ouented :
Programmmg GUI systems were su-bsequently used in Apple s Macmtosh operatmg system as "
well asin Microsoft Wmdows L :

With Smalltalk, Koy ot c'odin g cool, turning'it int¢ a virtual playground where ideas .
_ bouneed around like supercharged electrons. But here's the kicker: Kay didn'’ t stop at just’
© writing Lode Oh no! He dreamed of a world where computers were more than just machines;

= -they were like your best buddy on a quest for knowledge and fun. Enter the Dynabook — Kay's

. brainchild-that was like a magical book ﬁlled w1th wonders and Squeak a place where learmng .
_ felt.more 11ke playmg your favourlte v1deo game ' - -

" What rn'akes ‘you ‘care the'n'-’ Well becaus'e

_ Alan Curtis Kay not only altered the.tech -

“world, but ‘made 1t a whole lot more
awesome! He 1nsp1red all’ of us-to dream a

. httle bigger and explore ' :
“the world far more by transformmg ordmary-'

ol old computers mto wonderful portals of
adventure thanks to h1s crazy 1mag1nat10n'

- and love of adventure !

* ~Vanshika Singh =
. B.Sc. (H) Mathematics
2nd Year
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* Beiier
‘mathematically 'defined curves used in -

‘Who doesn’t love ‘The Toy Series’ and
‘Finding Nemo™ We all do, rlg_.,ht" These
two definitely come under ‘the Greatest
Animated movies of all tlme! But, being -

mathematicians, have you ever-wondered *  *

the mathematics behind such classic
animations? Don’t worry, I shall give you
- anoutlook!

" Animation is an mtrmate blend of art and
mathematics. One of the most plvotal

components’ of its realism is the use of

" ‘mathematical 'Clir\fes These curves p}ayTa

" significant role in creating smooth and .

visually appealmg characters,. Rangmg
from simple curves like that of cn*cleq and
‘ellipses, to L_()mplu_{ ones like - :Beglgr

curves, these curves provide a precise way

* to smoothen surfaces in animation. - All
- thanks - to the - mathematlclan Pierre
_ Bezier for commg up with. thls 1dea of -
curves, - where_m. ,the_s.e

computer graphics and animation. -

Given distinct points PO and P1, a linear I'

Bezier curve i§ smlply aline between
those two pomts The curve 1s glven by

B(t) = Py

(P —Py) = (1

t)Py +tPy, 0

This equation is equivalent to linear
: interpolations The - quantlty (P1 - PO)
© represents the displacement vector from
) the start point to the end point.

are

‘¢ Another .

- curve.

mathematical
* representing.a smooth curve is: a Spline -

concept

curve. A spline‘is a piecewise po]yno'mial-' -
It enables the user to build an
interface and allows the user to design

- -and control the shape .of complex curves
.and

surfacé_s.- They use a small set of.

| control points-(knots) and a function that

-gg_ijerateé_ a curve through those -points.

| ' This ‘allows the creation of complex
- smooth shapes without the need for

manipulating' many short line segments

- or polygons at the cost of a little ‘extra

computation time when the objects of a

scene are belng demgned Taking the
__-equatlon y=f(x), we can express as a
polynomlal function, say:

14
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Another mfﬁhematical concept, namely
‘EHJRBS (Non-Uniform Rational B
plines). These complex mathematical
surfaces enable anim_atofé_ to ' create.
smooth and ‘detailed landscapes, thereby

*" shaping realistic environments.

Thus, ‘the inter-relation of mathematics |
and animation,.more especially the use of .
curves, elevates the art-form to new levels -
of realism and aesthetic appeal. Also, with
the . advancement =~ of  technology, A
mathematical contribution in the world of

- animation would undoubtedly lead to =
more . realistic realms of - visually - .0
contented characters. s

L]

, ’~.T.anajra Trisha Bharali
" B.Se. (H) Mathematics
- 2nd Year P
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As the Artlst S oeuvre,
Nature in words and numbers.
Words as it seems to recount the ethereal plctures
e Explicitly arid plcturesquely, :
Numbers used to nntwme her mystery, i
: Imphcltly and premsely '

_Stjudyirig how natural phenol‘nena are unrevealed, -
: Maths in equations, shapes and logic
' "Used to decipher the code, ' . |
To expre'S'e the story of creation. '

Nat’u re’s boundless bounty,
Ahldmg the golden ratio,

" In.its many petals,
“- In varied sea-lives. .

" Precisely attracted on the earth, -
Precisely. far away from the sun,
Measured through geometry and trlgonometry

The mflmty set agalnst the galaXIes
Quantlﬁed and explamed
- Through equations.

Oceurrence of natural eveots
- Presence of a celestial body,
Predlcted thrOugh stat1stlcs and probablhty

Mathematlcs-
A language to converse with the cosmos
- To interpret the 1nﬁn1te canvas,
Sequinned with stars and planets.
o *~Takhellambam Nirchita
‘B.S¢. (H) Mathematics
st Year
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—— MAT

What were your favourite cartoons or
animations as a child? Mine was Doraemon

but back then as kids, . we- dldnt know how %

~animations were done, or how cartoons were

made. As a'child, it was either the real world "
somewhere out of our homes, or it was.a | *
bunch.of photographs that a maglcmn mmde

the television was makmg a move.

_As we grew up a little more, we got more mto :

_the technical side of ammat]on but we still

admired it from. our’ video games without . :
actually knowing how_ it was made.. But“we
never really knew, how mathematics was used
in' making stop motions, anlmatlons and our-
' 2 favounte cartoons :

At the heart of an'imation lies thie concept of .
change i.e. how -objects move, deform, and -
interact w1t}L their surroundmgs over t1me il

Calculus prowdes animators with a powerfu]

" set of tools to model motion and its various.
Jattrlbutes such as ve10c1ty, acceleratlon and 5
- trajectory. ' . - |
For mstance, lets take the motion of al ’

_'bouncmg ball in .an animation. Now, here by

.using calculus, -the animators can make out
the precise. posmon of the ball after each
bounce after taking into factor’ all the factors’
like act:eleratlon due to gramty, alr re51stance

) fI‘lCthD and many more

V\fhﬂe calculus provides th'e framewo'rk‘ for
analysmg individual aspects of motion; it is"

often the interplay of multiple factors that
gives rise to " complex and dynamlc
animations. . A :

——— [N MOTION =

_'_of entire ecosystems
g mathematlcs and ammatlon opens up a world
of creatwe )

(I_magc Credits: Wﬂupcdla)

This i is where differential equatlons come mto

play, by offering a- systematic approach to
~ model the - relationships -between dlfferent_
: -varlables and how they evolVe .
Differential equatlons allow ammators to
-'1ncorporate feedback mechamsms and non—

lmear interactions, leading to- emergent

Ibehavlours that mirror those obs erved i in the
~mnatural world. Be it the flocking behaviour of

birds, the swaying of trees in the wind, or the
chaotic motion of crowds, differential

~ --_equatlons provide a. mathematlcal framework -
 to capture the I‘lCh complemty of motion in all ~
its forms

From 31mulat1ng the intricate mechamcs of
human movement to,recreating the dynamics
the - marrlage of

possibilities.  As technology_- :
continues to evolve, the synergy between:
mathematics and animation will undoubtedly
pave the way for even more immersive and

captwatmg experiences ‘in’ digital
entertainment. - | s
~Khush1
B.Se. (H) Mathematlcs
2nd Year
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T opEDICTING -
" GELESTIAL EVENTS

. Mathematms plays a cruc1a1 role in the study and pred1ct10n of celestlal events from the
movements of planets to the occurrence of eclipses and mieteor showers. '‘By applying the
principles of celestial mechanics, astronomers and astrophyswists can develop sophisticated
mathematical models that accurately. forecast positions, tra]ectones of various celéstial bodies,
enab]mg us to better 11nderstand universe and prepare for upcommg ‘astronomical phenomena.

Fundamenta]s of Celestlal

v. - Mechanics

Celestial ' mechanics is . the ‘branch o

- astronomy that deals with the mathemat1cal .

modeling of the motion of celestial bodles
-such:as planets, stars, and | comets. This field of
study' relies “on the . principles of: CIassi’cal

‘mechanics, including Newton's laws of miotion
‘and _theory of gravitation. By understanding
" complex interactions between the gravitational

forces of these celestial bodies "'scien’tists ‘can

predlct their future positions: and the t1m1ng of :
various events such as planetary allgnments :

_eclipses, and.the arrival of-comets. -

. The foundation of celes‘nal mechanics’ is the ;
'~ set of differential equatmns that describe the
- motion of” celest1al objects. These equatmns :
 take into account factors like the masses of the e
- bodies, their- relative pesmons, and the ferces "
" acting upon them. Solving these equations
\ such as-

. through mathematical techniques,
numerical mtegranon allows astronomers to

forecast the long-termr behaviorof the solar -

-systern and other astrophyswal systerns

- Predlctlng Celestlal Posﬂ:u)ns

The accurate prediction of pesnmns of planets
stars, other celestial‘ bodies is fundamental
-aspect of astronomy and space expleratm.n. By
"Iapplyi'ng' princip'les of celestial ‘mecharics,
astfonOme'rs © can develop mathematical
models that descmbe motion of these objects
and- forecast their future locations. One of the
key challenges in pred1ct1ng celestial posmons
is accountlng for the complex 1nteract10ns

between the. gravitational fotces of- the

various bodies in ‘the.solar system and
beyond. These interactions can cause subtle -

‘changes in the orbits and trajectories of
3 planets moons, and other objects, which
* must be carefully modeled to ensure accurate
' pred1ct10ns

l’lanetary POS1t10ns

Predicting the positions of: planets is crucial

- for understandlng the. dynamlcs of the solar
.' systent_

and ‘planning = space missions.
Astronomers,use sophisticated mathematical

models  to forecast the locations " of the -

planets at specific times, taking into account
~ factors like the planets'

masses, . -orbital
periods,. and the - effects ‘of grawtatlonal

& qnteractmns

Stellar POSltmns

. Mappmg ‘the p051t10ns of stars is essentlal for -
* navigation, both on Earth and in space.

Astronomers use . astrometrlc techniques,
which ' involve m.easurmg the angular

“positions ofstars to create detailed ‘star

catalogues that are used to deterrmne the
locat1ons of celestial objects and guide -
spacecraft

Other Celestlal Bodies

' In addltlon to planets and stars, astronomers

use mathematical models to . predict
positions of celestial bodies, such as comets,

- asteroids, exoplanets. These are crucial for

understanding the dynamics of universe and
preparing for potertial impacts, other events

' that could affect life on. Earth
18



Forecastmg Astronomlcal Events

The' application of mathematics in astronomy extends beyond the prediction ‘of celéstial
posmons and into the realm of forecasting various astronomlcal events such as echpses meteor
showers and the appearance of comets. : 0 : sl

Ecllpses o IR, Ay " Meteor Showers

' Ecllpses both solar and lunar, are predlctable’ Meteor showers oc¢cur when the Earth passes
events that can be accurately forecasted using - through streams’of debris’ left ‘behind by
mathematical models. Astronomers, can - comets or asteroids. Predicting the timing
determine the timing, duration, and path of an - and intensity of meteor showers requires
eclipse by calculatmg the orbltal motions of the . .complex mathemancal models that take into
Earth, Moon, and Sun, as well as the relatw.e, aeeount the orbits of the debris.streams and
positions of these celest1a1 bod1es R v the Earth's motlon through the solar system.

J e

¢ -
R *

'Cor'net Appearances
N "; The appearance ‘and behav1or of comets can .
, g also be forecasted using mathematical
-models.By analyzing the - orbital parameters
N and tr,aje_etories of -_colmets, astronomers can
- predict when these icy.bodies will be visible
~from Earth and how their appearance may .-
'change over t1me as they approach the Sun

The Importance of Mathematlcal Modellng in Astronomy

; 'Fhe accurate predlctlon of celestial events and the. suocessful exploratlon of :space rely heavﬂy

on the’ development of precise mathematical models. These models,"which are based on the .

; prmmp].es of celestial mechanics and other branches of physms allow abtronomers -and space

4 scientists to forecast the miotion and behavior of celestial bodies with a high degree of accu racy.

The nnportance of these mathernatlcal models extends beyond just predicting the positions of
planets and the timing of eclipses. They also play a cruc1a1 role in the design and navigation of
spacecraft, the study of exoplanets and the search for habltable worlds, and the understandlng
-of the evolution of the universe on a cosmic scale As our understandlng of the universe

contmues to grow, the need for ever-more sophlstlcated mathematlcal models wﬂl only
increase, drmng the advancement of astronomy and space exploratlon

| ~Raabhya Aggarwa]
' ~ B.Sc. (H) Mathematics
st year
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NIGAR

THE SUNNY: LADY 0F-IsRo

lm'age‘C_redi'ts: India'Today

Leadmg the complex sclennﬁc mlssmn of puttmg Ind:la s first solar observatory Adltya L1 at
.- Langrang point L1. from whiere the. spacecraft did the celest1al Surya Namaskar of the Sun is

' ISRO’S pm]ect -Dn'e ctor N1gar Sha]1, a gentle and. sm111 Ing soul who had worked tu'elessly on the
b ‘mission WIth her team for elght years to. make it a success. :

ngar went to an Engllsh medmm hlgher secondary school in Sengottal. ‘At a time when it was
‘not very common for Mushm women to come out and study, my father ensured that all of us
“brothers and 51sters recewed a good educahon He beheved that women should be. ﬁnanc1ally
independent: He hnnself had done his masters in maths” Sha21 told the Indlan Express. Shazi
said she had never planned to join ISRO. Tt was her love for maths and physics that took her
: there # did consider becoming doctor like my famﬂy suggested but I decided to go ahead

. " with engineering because I really loved maths and science,” she said. She chose Electronics and -

Communication Engineering for her Bachelor's degree ‘which she completed at Tirunelveli
Government Engineering College She later completed her master's degree in, Electronlcs and
Commumcauons from B1rla Inst1tute of Technology in Ranchl
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It was in 1987 that ShaJ1 joined the Satish Dhawan Space‘ Centre At the space agency, Sha31
worked in several fields like communication, satellite, de51gn, and control systems. She was 3
also the Associate Project Diréctor of Resourcesat -2A, the Indian Remote Sensing Satellite for
National Resource Monitoring and Managemeént. She worked at the UR Rao Satellite Centre
in Bengaluru -and held several important roles. Shazi has worked on mulnple satellite.
programmes, including semng as study director for India's proposed mission to Venus which
she spoke about in 2012. She also headed the Satellite telemetry centre at ISRO, Bengaluru.
She has authored several papers on image compressmn system engineering among others.
Talkmg about Adltya L-1 project Shazi said,“T have been headmg this complex.project for -
eight years. It was a challengmg proJect Fo place the, spdcecraﬂ in the halo orb1t 1tself isa
- major challenge Further the payloads were also first of its kmd 4

Her COI]tI'lbllthI] to Indla s Space Odyssey seems to be endurmg as a woman scientist from
the state’s southern dlStI‘lCt of Tenkas1 will have her tryst with destiny. when Aditya- -L1

satellite soared ‘into the sky on Septernber 02, 2023, After the launch of Aditya L-1 was -
successful Shaji said; "This is like a dream come true. I am extremely happy that Aditya L 1
" has been injected by PSLV. Aditya“ L—l has started its 125 days of long j Journey Once Ad]tya ;
" L-1is cornnnssmned it will be an’ aSSet to the _country and the global smetmﬁc ‘fratermty L
-want to thank the entire team for their support and. guldance in making. thlS m1551on
possible”. ‘She is now a role model for not only the women who want to pursue a career in
space science but also for women who want to ﬂy h1gh and reaoh helghts :

A RPN A S b .' N ~Vinita Yadav -
: S ' ' ~ B.Sc. (H) Mathemat1cs ‘
~+. 3rd Year
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- Q. What's your take on the space
mdustry" '

A. The space industry is a fascinating and
rapidly evolving sector that encompasses
various fields such as satellite technology,
space exploration, and commercial
spaceflight. It holds immense potential for
scientific discoveries, technological
advancements, and economic growth _
although it also faces challenges such as
_cost barriers and sustainability concerns.

In addition to .its petential' for scientific
discoveries and economic growth, the space
industry also plays a crucial role in global
communications infrastructure through
satellites, enables Earth observation for
environmental monitoring and disaster
management, and fosters international

collaboration and peaceful cooperation in
space exploration endeavors. However, it
also faces  issues such as space debris
management, regulatory frameworks, and
equitable

ensuring
resources.

access to space

Q How does the space 1ndustry
contrlbute toa country s GDP?

. The space industry contributes to a
country's GDP through direct revenues
from space-related activities like satellite
_services and space tourism, indirect
impacts on related sectors, technology
transfer, international collaborations, and
inspiring STEM education and workforce
development.
In addition, investments in space research
and development often lead to spin-off
technologies that benefit other industries,

further ~ boosting  economic  growth.
Furthermore,  the  space  sector's
international collaborations foster

diplomatic relations and open up new
opportunities for trade and cooperation on
a global scale.

Q What's your take on GUI'-’

/A, Graphmal User Interfaces (GUlIs) have.

revolutionized the way people interact with
computers and digital devices. Here are

‘ - some key points about GUIs:

22

1. User-Friendly Interaction

2. Enhanced Productivity

3. Visual Feedback

4. Customization and Personalization

5. Cross-Platform Compatibility

6. Challenges and Considerations
Overall, GUIs have had a profound impact
on technology usability, productivity, and

~ accessibility, and they continue to play a

crucial role in shaping the user experience
across various digital platforms and devices.



Q. Do you think the political state of a
nation can impact its space
infrastructure?

A. The political state of a nation can
significantly impact its space infra_stmcturé-
and  activities. Political  stability,
government priorities, funding allocation,
and international relations all play crucial
roles in shaping a country's space program.
A stable political environment allows for
long-term  planning and = sustained
investments in space exploration, satellite
development, and related technologies.
Conversely, political instability or frequent
policy changes can disrupt funding
streams, delay projects, and hinder
progress in space initiatives. Government

priorities also influence the direction of

“space programs, with some  nations
focusing on scientific research and
exploration, ~while others prioritize
commercial space ventures or national
security-related - activities. International
relations  further = impact space
infrastructure  through  collaborations,
access to launch facilities, and regulatory
frameworks governing space activities.
Strong diplomatic ties can facilitate
partnerships for joint space missions,
technology exchanges, and shared use of
space assets, enhancing a nation's space
_capabilities.

Conversely,  strained  relations  or
- geopolitical tensions may restrict access to
critical resources or impede cooperation in
space endeavors. Therefore, the political
state of a nation plays a vital role in shaping
the trajectory and success of its space
infrastructure and endeavors.

Q. Do you think being an animateur
as a good career option?

’

A. Becoming an animateur can indeed be a
rewarding career option for individuals
passionate about creative expression,
storytelling, and ammatlon Here are some
considerations:

1. Creativity and Artistry

2. Demand for Animation

3. Job Opportunities

4. Continuous Learning and Growth

5. Collaborative Environment

'6. Challenges and Competition

Overall, being an animateur can be a
fulfilling career for individuals with a
passion ‘for animation and storytelling,
offering opportunities for creativity,
growth, and collaboration in a dynamic and
evolving industry.

i How is qudntum computm;, used
in space. missions?

A. Quantum computing has the potential to

- revolutionize space missions in several ways:

1. Optimization

2. Data Analysis

3. Secure Communication
4. Simulation .

5. Sensor Development

~ 6. Navigation and Timing
Overall,

quantum computing has the

~ potential to transform space missions by
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enabling  faster computation, secure
communication, advanced simulations,
precise sensing, and reliable navigation. As
quantum technologies continue to advance,
they are expected to play an increasingly
important role in the future of space
exploration.



BEHIND THE SCENES: USE OF MATHEMATICS
IN ANIMATING CHARACTERS

In a magical world where pirouettes and polygons waltz, a secret symphony - of
mathematical harmonies directs the ethereal dance of animated characters. Behind the
glittering veil of creativity lies a secret kingdom of algorithms; the unknown architects of
the tapestry of mesmerizing character animation. In this enchanted ballet, mathematics
wears an enchanted cloak, weaving spells of movement an expression that appeal to our
senses. : '
At its core, character-animation is a delicéi_te ballet between artistry and precision, where the
magic of mathematics shapes the heartbeat of each animated character. Imagine, if you will,
an abstract workplace where mathematical equations become the core of figure and
movement, expression and emotion. In particular, this magical equation involves the art of
rigging, the ‘skeleton on which the characters hang their animated identities. Imagine a
complex puppet theater and system where mathematical puppet languages pull and pull the
virtual strings of our digital protagonists. ' - _

In rigging, the careful use of matrices, transformations, and rotations. make characters
adaptable to the whims of the animators, allowing them to articulate movement with a
mathematical subtlety that is both fascinating and complex. Enter the ‘confising world of
trigonometry, where sine waves and cosine functions create smoothness of motion. As the
characters move across the screen, their every move is an intricate dance of angles and
curves, choreographed by an invisible athematician on the wings. '

The sinuous grace of figure and gait or the dramatic mood ‘of gesture - all are painted with
tricks of mathematical elegance. In this enchanting animated ballet, physics takes center -
stage, driving the illusion of weight, gravity and kinetic energy. Newtonian laws and
principles of dynamics become the unsung masters that dictate how the characters interact.
with the world they inhabit. Leaping into the air, falling to the ground, every move is
carefully calculated to obey the laws of the physical universe, giving the characters a
tangible presence in the fantasy world. But this elusive manuscript is not complete without
the magic ink of calculation. Derivatives and mtegrals poets of change and accumulatlon
nuanced transitions of the script between frames, making the movements smooth and-
fluid. Animation computing hidden in the shadows ensures that the transition from frame
to frame is as riveting as the frames themselves, acontinuous progression that mimics the
pulsating rhythm of life. .

In the mesmerizing panorama of character animations, pmbablhty and statistics appear as
puppeteers of unpredictability. Every frown, every flicker of figure and eyelash is not left to
chance, but to statistical chance. This statistical ballet breathes life into the digital
inhabitants, imbuing them with a spontaneity that mirrors the beautiful chaos of reality. In
addition to the visual brilliant charm, algebraic algorithms play the role of unprecedented
composers arranging a symphony of emotions.
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Emotional states, transitions, and expressions are encoded into equations.that resonate
with the nuanced tone of human emotion. As the characters feel, algebraic equations
resonate and dictate the rise and fall of an emotional crescendo echoing through the
pixels, leaving-the audience mesmerized. In this field of algorithmic alchemy, machine
learning is emerging as a cutting-edge artist pushing the boundaries of creativity. Neural
networks trained on vast datasets of human movement and expression become digital
choreographers that learn the language of animation and imbue characters with an
insane sense of realism.

The combination of mathematics and machine learning creates a mesmerizing dance
where charaeters transcend the boundaries of mere pixels and pixels, embracing real
authenticity.In conclusion, the tapestry of character animations is woven with the golden
threads of mathematics, and each a]gor_ithmib point contributes to the exquisite design of
a digital masterpiece. Rigging, trigonometry, physics, calculus, probability, algebra and
the cutting edge of amachine learning are all players in this enchanting ballet where the.
language of mathematics speaks louder than words. While enjoying the captivating
animations that grace our screens, let's not forget the silent masters behind the curtain,
the mathematicians whose precision and artistry bring the characters to life in a dance
that transcends the limits of imagination. :

~Jiya Assija
* 1st winner
Article Writing Competition
Kirori Mal College
3rd year
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SPACE THEME RIDDLE .
1. Riddle: What kmd of music do astronauts hsten to?
Answer: Rock-et music! £

'2 erdle Why d1d the rocket smentlst break up with thetr partner‘?
.Answer They needed space' : i

3. Riddle: What did the astronaut say to the rocket sh1p9
Answer: "You re out of this world"'

4. erdle What do you call a rocket that doesn t explode’r‘ -.
Answer A success! . ‘

5. Riddle: Why di_d-th__e rocket go to school?
Answer: To improve its launch skills! -

6 Riddle: What do -'-_rocke_ts do when they get_marri_ed?
Answer: The'y have- a -blast—o_ff!- - -

| '7 Riddle: What sa rockets favortte part of a. computer?‘
Answer The space barl |

8. Rlddle Why d1d the rocket go to the doctor’?
Answer It had a bad case of the "blast—offs"' _

_-9 erdle Why was the math book sad‘J = |
Answer It had too many problems

10. ‘Riddlle:'What do you call a rocket that doesn't orbit properly? =0

Answer: Alost cause! S | @ _
Bl o 4 : r w
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ACross Down

1. color model 2. smooth curves

6. smallest display unit 3. color selection

7. scalable graphic 4. generate image

8. pixel based image from model

9. user-friendly interface 5. 3D graphics API

10. grid based image
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([CODE] + [FOR]+ [YOURSELF]}

We bring you a set of codes for making beginner level gi'apliics on
Mathematica. As they say, Every Journey starts with small steps.

Ly b b i Gt Do try them out!

il [* DEFINE THE CDDRDINATES FOR THE STICK FIGURE &)
HEAD = CIRCLE[[EJ 0}, 92]

ARMS = LINE[{{-0.2, - 0.7}, {Elz E]?}}] LINE[{{-0.4, - [34] { 0.2,
= 133, '

LEGS = LINEI[{«Q.L - ,1.5}', {.m,-i ;_.‘__L]]]._LI.NE-[_{{E].l, -~ 1.5}34.8, - 1}}];

(* PLOT THE STICK FIGURE *) :
GRAPHICS[{HEAD BODY, ARMS, LEGS), PLDTRANGE — ALL,
ASPECTRATIO — AUTOMATIC, AXES — FALSE PLOTLABEL —
"STICK FIGURE"]

2. GRAPH’iCé[{
(* HOUSE *)
LIGHTGRAY, RECTANGLE[EE! El} {4, 3}]

LIGHTRED, POLYGON([{{- 8.5, 3}, {45 3}, {2,.4}}

LIGHTBLUE, RECTANGLE[{{ ;. 1.5}, {15 2.511,
LIGHTBLUE, RECTANGLE[{[ 15135 2 501 =

DARKER[GRAY 0.5], RECTANGLE[[B 3. 5}, {3.5, 4}]
y. PLDTRANGE — ALL, ASPECTRATIO — AUTUMATIC] '
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3. TABLE[GRAPHICS3D[{YELLOW, OPACITY[.8],
POLYHEDRONDATA[P, "GRAPHICSCOMPLEX"]}],
{P, {"DODECAHEDRON", "ICOSAHEDRON",
: TRUNCATEDICOSAHEDRDN"}]] '

N

4. GRAPHICSBD[{MATERIALSHADING["BRDNZE‘U,
KNOTDATA["SOLOMONSEAL". "IMAGEDATA"]}
'LIGHTING — "THREEPOINT"] :

5. MANDELB'RQT'SETPqu[{- 2- 151, 1
+ 1.5 1}, IMAGESIZE — MEDIUM]

8. (* DEFINE A FUNCTION *)

" Ex_,¥_ = SIN[x] Coslv]". "

(* PLOT THE FUNCTION IN 3D *)
PLOT3D[F[X, YI, {X, - P1, P1}, {y, - P1, P1},
PLOTRANGE — ALL, PLOTPOINTS — 586,
COLORFUNCTION — "RAINBOW", MESH
— NONE, AXESLABEL — {"X", "Y", "F(X,
¥)"}, PLOTLABEL — "3D PLOT OF F(X, v)
= SIN[X] CUS[Y]"]
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7, COIMPLEXFLDT[(Z so+ 1)) [(22-1] 1

-2-21,2+21} COLDRFUNCTIDN =1

"CYCLICLOGABSARG"] o ok,

8. RESOURCEFUNCTIDN[

"SOLARSYSTEMPLOT3D"] [{CYAN

.1], BROWN,

‘.SPI—IERE[ENTITY[ PLANET VENUS ]'_
..1], GRAY, SPHERE[ENTITY[ PLANET

"MERCURY"], .1],RED,

3 ISPHERE[ENTITY[ PLANET“‘ "MARS"]

old

1]}, "SUNSTYLE" -> {YELLDW
LIGHTING -> {{"AMBIENT",

_GRAYLEVEL[ 21}, ["DIREGTIDNAL" g

- WHITE, IMAGESCALEIJ[{B o} 1]]]]
- 'SPHEREI{@, 0, 8}, :2]}, PLOTRANGE ->
. 1.7, BOXED -> FALSE, BADKGRUUND i
5 BLACK "ORBITSTYLE" -> ‘GRAY, i

LIGHTING -> {{" AMBIENT"

.'_BRAYLBVEL[Z]} ["PDINT" WHITE [B'
e 1
" 03}, "INCLUDEREPERENCEUBJECTS" =3
'>FALSE] G -

Lo

$)

 SPHERE[ENTITY['PLANET", 'EARTH"] s
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' INTERVIEW WITH DR. NITEESH SAHNI

"D’ Niteesh Sahm is an Associate Pr ofessor at Shiv
Nadar University. He has carried out research in
collaborating mathematics with topics from various
streams. | | :

Q. What becomes the best source of motivation
for a mathematician in research? '

'A. A lot of internal p_lay"is taking place bet\z\;een graph -
theory and machine learning. Topological data analysis is
another important element. And when it comes to having
a number of applieatiqns which deep learning has rather
than generative Al is something which is really a hot

topic I'ight now. And chat GPT happens to be one of the
examples of that. The mathematical foundatlenq of

_Dr. Niteesh ‘Sahni
- Associate Professor .

generative Al rests on one 1mp0rtant aspect of the topic. Functional analysls is an mterplay '
" between functional analy51s _probability and statistics and many - other things. And wherever
you have apphcatlens involving deeP 1earmng, they all make generous use of another
fundamental mathematical ‘topic. Measure theory, _functlonal analysis together with. lots of .
topological data and statlstlcs So you can easily say that generatlve Al is also a mathematlcal
' model ' - '

: Q The toplcs you llsted hke functlona] ana]ysw . measure theory be offered in
] the hlgher studles Masters or Ph.D.? : :

. A. Anyone can plvot after your graduatlon because ‘these things requlre just a very sound

foundation i in real analy51s and in your education, and of course, maths basisically focus on it.

" So if you have a very good foundation in analysis, lmear aTgebra calculus, some probability
theory etc and you are baswally very good to go TR B e -

-Q. Ini you_r opinion what are the emergi_.n'g trends or advancement in data science
" that mathemaﬁeiahs should be aware of? "

A. T'think there is collaberatmn between mathematms humamues and liberal arts.

‘Okay, so the digital humanity is computational humamty that's going to be maybe somethmg
‘which we'll explore. There is 4n interlink between psychology and mathematics. Psychographlc
parameters are also used in machme learning. : - :
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Q. What do you see as the most significant challenges and opportunities at the
intersection of data science and mathematics? :

. A. Data science is reduced to éxecuting python which is wrong. The challenge is going back to

basics and making people of non-tech background. We aren't motivated enough to match the
syllabus with the requirements. D ’
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INTERVIEW WITH PROF. MALAY
BANERJEE

- Prof. Malay Banerjee is *an influential figure, ,
Professor at IIT Kanpur. He ranks 1 in Applied

- Mathematics ;and Natural Sciences in IIT Kanpur
and is among the top 3% scientists in the world. He

_ researches in Mathematical Ecology and in
Nonlinea‘r Dynamrcal systems. )

Q. What mohvated y‘ou to choose mathematl- :
cal ecology as your subject? ;

A. When T was in “class 2 level, -1 found both
~ mathematics - and biology very interesting but
| mathematics was my first preference When I joined
el Calcutta: University in the program- of  Applied
-~ Mathematics, as luck would have it, I was allotted the

' paper Mathematical Biology. .

. Prof. Malay Baner_jee
' T Kanpur :

We got a. couple of good teachers and they gave examples 1llustrat10ns and future directions

which rnotlvated me to work in the area of mathematical ecology. The. subject ’ is an

- emerging area in the present world and hasa lot__ of prospects. It is regrettable to talk about
the lack of mathernatit:ian’s in this field. '

Q. Please ela’borat’e-on th'e, res_ear_ch and experiences during Covid Times.

A. Let’s start with examples of medicines for minor coughs and colds: A particular medicine
whose dosage was previously 3 tablets is now being prescribed at 5 units. Why this dosing
policy changed how it-was changed, these questions lead to mathematlcal investigations
,'regardmg ‘optimal dosmg policy. Now, these dosing patterns are again subject to each
‘individual physical constitution.People are famlhar with ep1dem1cal terminology such as
- “SIR model, basic reproduction. number, maximum size of eptderru what will be the peak of -
eprdemlc ete. One of the aims of our study during those times was, if we consider time

~ varying recovery rate, - time varying period an individual is under hospltahzatlon the
number of days one individual is under ventilation, after that, how many of them survived
and how many of them were unfortunate, the death toll etc,. if we incorporate all these

~ things in a mathematlcal model, it will produce a compllcated integral equation. The task
‘was to work on how to solve that equation from that particular equation. Now, how can I
calculate or how can we derive the practical epldennologmally important factor like an .
effective reproduction number, maximum number of infected on 4 day, peak of an epidemic,
‘size of an ep1dem1c and so on was another detail to be furmshed
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Again, if we look at the then state-wise data, the peak of the epidemic arrived on different
dates in different states, and these dates are not coin’cideh’t with that of India’s. And that is *
why there was no smooth growing curve but rather a curve with ups and downs. ‘This led to
the need of a new model and we tried to relsearc'h_the same. Another endeavor included
incorporating the effects of new strains of covid, if any in the equations, researching on

- vaccines effects, antibodies levels and community level of immunity. |

Q. Ecology is not a mainstream subject so what ‘is the most inmportant or
interesting aspect of the combination_ of ecol_i)gy and mathematics?

A. Most important aspect would be how to mathematlcall} model compllcated ecological
framcworks In the case of simple mathematical Ecology, we consider some sort of .
differential equation, may be ordinary or partial or Stochastm. For example, take a grazing
model or a growth model which we want to ‘describe in terms of mathematical function.
Whatever rule we are setting up in a room, they mlght not follow the same rule. Some sort-
of newly emergmg area is called evolutionary mathematlcal biology. For example we were
supposed to use mosquito repellent incense like ABC. Now we have ABC liquid and ABC
advance. The way the chemical . replacement is newly designed. is based on mosquito
evolutmn. How to medel that mathematlcally is the _challenge questmn. .

Q Academic. and mdustrlal enwronment in India is domlnated by few
mainstream subjects like Al, data science, Quantum mathematlcs. What could
be the scope of mathematlcal ecology in future?

. A. The scope will vary acc‘:ording‘ to different l‘evels and places. In the future, whether it will
~ be applied and accessible to'common people or. not will depend upon policy effects. For
example a key person gamed apprecmtlon and recognition abroad for his work to make an -
~attempt té generate an MRI report based on the X-ray report of an individual and that
mathematical appllcatlon is called Medlcal Image Processing which is practically called
mdthematlcal topography ;

- Mental setup also requires to be changecl Applied Mathematics have 10t to contrlbute For
" example, in medical designing, . optimal track cle51gnmg pohcy, admmlstrdtmn of
chemotherdpy, neural networks spemﬁcally Alzhelmers and other dmeaseb what is the.
optimal dosmg pehcy for these dlseases

Q. What_ advice wou]d you like to give to students?

A. I would like to advise the student to look for new opportunities overseas. In India,-
interdisciplinary approach is not appreciated as of now. In many reputable international
‘universities, there is a clear cut balance between Mathematics and Biology. Researchers at
top level tackle challenges by systems and seek mathematical methods to handle the
situation. There are many emerging areas and prospects abroad.
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INTERVIEW WITH MR: U TSAV SH UKLA

Mr. Utsav Shukla, Founder of Team
Builders India is a public speaker and
expertises in personality development. He
believes in. two way communications and

L aurq Qfe’nfhusidsm.

- personal and .  professional
relationships, what is your advice in

s ; ., different environments successfully?
Mr. Utsav S‘hukla Vol MEOG A = - i

A. I like to beheve that you lead your lives in a 5 year period. So your personahty also
-keeps changing. o :

According to me, dependmg upon the 51tuat10n and context that you are in and where

you're working, your personality needs to get sh aped because multiple factors come in.

I think the 'whole' of a pérsen of who'he is, always remains the same. I have met CEOs
that they'would be 4 certain way with their teams but they're all college students they will
buddenly have a different personality that would come out.

~_So there are layers that keep commg over your perqonahty but the Core remains the same

; yOu have to choose who you are. ‘That is who YOU are! But if you choose the layers of the

' personah‘ty, dependmg upon your context that you keep addmg

Q. How do you stay -attuned to the evolvmg needs and 1nterests of your-

i -audlence to ensure your messages remam relevant and unpactful?

AL have "different pel‘sonaliti'es that 1 access depending upon the audience that I am

targetmg Agar, if I am training the CEOs or the leadershlp teams of a company, I will be

very poised, I will be calm, I won 't be jumping around. i

- But, if I am in a college, I will have to be very energetic, right? So, depending upon the
audience, if there is a lot of leammg and deep content reqmred from me, I am going to

access that personality. - :

So, I have those different personahtles attuned inside me. I am different and that comes

* with experience.l chdn t know this before. T have learned this..T have developed this art
and that helps me a lot. :

35

_small ‘interactive activities to create an
Q. In the ever-evolving landscape of

- adapting personalities to: navigate

’



Q. What are some common challenges individuals face in their journey
towards enhancing their personality, and how do you guide them through
‘overcoming these obstacles"

A. Number one is distractions. Number two is instant gratification. Everybody -wants
things now and right now, right? People haven't operated in a decade. They operate six
months to a year. -But any kind of real success that you receive is a ten -year period.

It's .a 10- year game. Which is very difficult to achieve, Right? So, what can the
distractions do? So if you have a distraction, you immediately pass it. You 1mmedlately
succeed. Not realising that, it's a slow compounding effect.

So, some of the distrdctions,: number two,’ - impatience, number three, instant
graﬂﬁcatlon number four wrong environment. That. is; gomg to determme what is .
wrong. ' : '

_ Q. Any message'for._our readers?.

A. Be ambltlous don't be afrald to Work hard and it's 1mp0rtant to keep falhng
Whatever you. have got, Whatever you ve' inherited from your parents, be sure, be
mindful that you need to increase it rather than bringing it down and never complaln
- theless you get the better it is . Because you have somethirig to achleve and a Journey to

pursue. ! 7
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ORIENTATION 16/08/2023

The orientation program at Gargi College aimed to warmly
welcome first year students and provide them with essential
information for their academic journey. They were made
aware about the curriculum structure.

26/09/2023 MEET AND GREET

After the formal introduction, we warmly embraced our first
years into the Gargi family. An informal meet-and-greet,
encompassing all years, was organized, with Bollywood attire
adding to the excitement. Icebreaker games were thoughtfully
arranged to facilitate interactions. Juniors engaged with seniors,

exchanging insights about the challenges ahead and strategies

for navigating the degree smoothly. It was a memorable
occasion where bonds were forged.

SEMINAR 1 0 10/2023

We organised a seminar on the topic “Mathematical
Framework of some popular Technologies”. Dr.
Niteesh Sahni, Associate Professor at Shiv Nadar
University was the guest speaker. He efficiently explained how
mathematics is a foundation for python, machine learning and

artificial intelligence. He further explained how a simple
concept of a matrix can be instrumental in making biometric
systems. The session was very interactive and enlightening.




16/10/2023 NATIONAL WEBINAR

An insightful national webinar on the topic '"Period Doubling
Route to Chaos- A Brief Introduction' . Professor Malay

participants including students, research scholars and faculties
from various universities joined the webinar.

]
»

ARTICLE WRITING COMPETITION 08/12/2023

Providing an opportunity to the writers and the mathematicians

ARTICLE WRITING within ,we organised an online article writing competition on
COMPETITIO \ the topics “Cosmic Geometry -Exploring the Mathematical

Topics: i + o s & I AN " < 4 O = ” o .
SR g T A Patterns in Universe” and "Behind the Scenes -Use of§

Exploring the Mathematical . . . . .
f;nnrie'.u.ﬁafn..-m Mathematics in Animating Characters”. We experienced an

2.8e e o amazing collaboration of mathematics and creative writing. The
in Animating Characters

el gt amilrii.
Open for all DU students

winners for the competition were Jiya Assija, Kirori Mal
PRI L College, Neeraj Sharma, Sri Venkateshwara College, Uday
Jadaoun, Sri Venkateshwara College.

vy, Comtact:
T4

20/12/2023 POEM WRITING COMPETITION
Weaving a poem with the mathematical yarn is not an easy task,

but on the occasion of National Mathematics Day, we boldly et o
took on the challenge by organizing a poetry competition. The [- gt

unique twist? Participants were required to infuse their verses [ COMPETITION
with elements of mathematics, creating a fusion of art and | | so ceebeate the
v . . . < "NATIONAL MATHEMATICS
logic. After meticulous evaluation, we proudly recognize the \. WEEK"
(18-24 DECEMBER)

| triumphant poets: Avishkaar Pawar from Acharya Narendra
Dev College, Katyayeni Singh from Gargi College, and Prabha
Jha from Mata Sundri College for Women.
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FILM MAKING COMPETITION 01/02/2023

S o o s o With a touch of cinematic flair, "Celestial Cinematics -
f“ M i . Where Space Meets Mathematics", illuminated the creative
MN‘ INC et prowess of maths enthusiasts. Witnessing the fusion of

COMPtnI]ON how these seemingly disparate domains harmonise beautifully.
G P o /W;« Amongst the stellar entries, Simar Bagga from Atma Ram
WHERE SPACE.MEETS MATHEMATICS Sanatan Dharm College emerged as the victor, captivating

TC BEDIRECTED BY: ST
UNIVERSITY OF PELHI

= DEADLINE: :‘3‘;
= &6TH FEBRUARY

filmmaking and mathematics was awe-inspiring, showcasing

Vs
/ ,, .«,.,./,;a {/

UDENTE OF

audiences with a masterpiece that seamlessly blended the allure

of space with the precision of mathematics.

08/02/2024 PERSONALITY DEVEOPMENT WORKSHOP

Shifting our focus from academic to personality, we organised a

Personality Development workshop. The speaker for the

session was Mr. Utsav Shukla, the founder of Team

Builders India. Through small activities, he infused the room

with an aura of energy. Mr. Shukla provided insights into three

key aspects: Public Speaking, the Art of First Impression, and

Leadership and Teamwork. The workshop helped the participants

understand how to present themselves in the real world and how “2" New Delni,bL idin
they should progress towards their goals. e A

CERTIFICATE COURSE 16/02/2024
A certificate course of 100 hours on Cyber Security sponsored

by Honeywell was organised in collaboration with the ICT
Academy of Gargi College. The course aimed to train students

; | to prevent cyber threats. A strength of 52 students from B.Sc.
2 \3 ¥ (Hons.) Mathematics, 3rd year enrolled and successfully
s completed this course .

\.

lrw Dlhi, Daitl, Incfia
Loitagu, Anand Lok, Naw Dsirnd, Del
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24/02/2023 CELEBRATING 5 YEARS OF MATHEMATICS HONS.
We organized commemoration of the five-year milestone of

the B.Sc. (Hons.) Mathematics. With a heartfelt invitation
extended to esteemed alumni, the event unfolded as a testament

to the enduring legacy of mathematical excellence. The gathering FEEEES

served as invaluable opportunity for current students to forge
connections with alumnus. The alumni, enveloped in waves of

nostalgia. The event had a lot cultural programs and games.
Entire department stood united, celebrating not only five years of
academic achievement.

PARTICIPATION IN ANNUAL SPORTS DAY 12/03/2024

Showing our wunity and sportsmanship in us, the
mathematics department took part in the March past organised
on account of Annual Sports Day of Gargi College. The students
practised tirelessly for the event and showcased their strength.
Mathematics department was awarded consolation prize.

17/03/2024 ADD ON COURSE

The Department of Mathematics, Gargi College, under the aegis
of RDC and IQAC, launched the certificate course on
Mathematical Data Science in an online mode. The
instructors for the course are Dr. Niteesh Sahni, Associate
B Professor, Mathematics, Shiv Nadar University and Dr. Utsav
Pandey, Associate Professor, Decision Sciences, IIM Lucknow.

.....
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Name of the student . - |

ot 'Position with CGPA
with year i g g e

| DiyaBedi@rdYear) | . First,9.541

- MuktaGaur (3rd Year) | | Firs, 9541

Rimjhim Kharwal (3rd Year)+ |~ = - First, 9.541

* Garvita (31,'(‘1;&7'?3175 ooy . Sec_o-nd,_ 9.432 -

- Anshu(3rdYear) . |. . = Third, 9324

Manvyi Sharma-(Qﬁd.Year'-) i W ; First, 9.46

- Richa (2nd Year) o R T T T

. Saniya Yadav (2nd Year) . .| © © - Third, 9.25

. Twinkle Sharma (IstYear) | = . First, 9:09

~ Siddhi Gupta (1st Year) G ~ Second, 8.86

Priyanshi (st Year) - | - - Third, 855

¥ Session 2022-23

41



PP Y . : W g ’ o [N .
Y o Y N e
YA AV NA AR
3 .~’!AQHIEVEMENTS Y X N7
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Name of the student |

N Name of the event/activity
participated 2R W 0L b g ens e

: Scmtﬂlatlons 23 - Depdrtment of

L

Gargi Bisht (2nd Year) ' | Zodlogy . .
: ' e " . | 2nd position

7 RIS Mathe'rcbn' De‘p‘)a'rtnwﬁt' Of =
Himanshi (2nd Year) - - --| Mathematics, Gargi College
oy ; S s 3rd posmon

- Sl :SClIltﬂ]dthIlS 23 - Identity Dress -
~ Mansi Pant (‘2ndlquf) Makmg Competltmn '
SR U S .Srd p051t10n :

o R T e B .'Cfreative.Writing,Competition i’ .
Saniya Yadav (2nd Year): - | Gandhi Study Circle '
o e B _2nd.posirtion"

Puzzle Palooza Department of
’Mathematlcs and Statistics at Mata
Sundri College for Women '
I'lst position . '

: tillations'23.- D Mk .
s ‘Saumya Soldnki (2nd Year) - SCm1 ations23 - Tess aking
et | F i e, o Competltmn

Lo | i i Srdp051t10n

: Scmtlllatlons 23 - Millenia Qulz
| Competition
3rd position

¥ Session 202003 _
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Sevarth Inter NSS Competltlon -
PGDAV College
! 1qt_ posmon

: S?umya So.lanki (2nd.Ye§r) i ’_Antl Tobacco Competltlon -

Venkateshwar College

'Sa-marth Enaib]ing Unit Voluntééf

ivsigs |58 4 " -; : Yoga Competition - Lady ShI‘l Ram
Kanishka (1st Year) .~ . .College
| - 1st position

"Photography competition - -
~Mathema (Mathematics ﬁS%OCldtIOI]
ek of Gargi College)

o 1st posmon

‘Nandini Shah (1st¥éar) - - | Quiz Wiriner - NCC, Gargi COllege
i yedg oyl | ontheme G20 | |

vy .. Photography Competxtlon %
ot Mathema (Matherna.tlcs assocmtlon
| of Gargl College)

Partlclpated in about 15 ,
‘Mathematics and Entrepreneurshlp
| related competitions - SRCC, Hindu -
College, LSR Collge etc. Reached the
‘'semi final round - SRCC's
‘Casespresso Competition’ and the
final round of E- Confluence - B
: Cell Hmdu Col]ege ‘

: Shidiihli_(.}uptla (1st Year). I

_ : i ) _Chalred Kotharl Internatlonal School
g Pritha Aéwﬂ(lsf year) © MUN'23

: R W bl P S Par’umpated in Fﬂmmakmg
Sl Competltlon Shaheed Bhagat Smgh
College, Maitreyi College, Rarnam.uan
College, Sri Venkateshwara College
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Name of the student |

participatod” 'Nat'_t;‘e of the evet_tt/ aeti‘iiiy

»* Defakitt Singh (Ini year)s - |ucl Writihg Competition. -
¢ 4 F © | (Ramanujar college, 2nd position)

Poster Making Competition

Seepej (2{1::1 year) (P_hy. Ed;"departﬁ;ent,_ 3rd posi'tio_ri) 37

e o) T ! Sclence charades :
g wam1‘(_ i Iear.)‘ i (Physu:s department Ist p051t10n)

2% 1 Open Mlc(standup comedy)
(Deshbandhu maths fest)

2 Open Mic (standup comedy)
(NSS gargi ECA)

3. Gargi Premier league SPIN 24
(Cr1cket) 3rd position:

‘ Shubhangi Gﬁpta(lserear)_

. Rhythm'ic yoga corri‘petiti‘on'
(LSR Col]ege 2nd p051t10n)
-12. Rhy’[hmlc yoga compehtlon
. : (Kalmch College, 2nd position) -
' 3 Rhythmlc yoga competltmn Sk
~ (Khalsa College, 1st position)* =
4. Rhy’[hmlc yoga competition
(Miranda House, 2nd position)
/ 5. Team Yogasana Campetition |
N : A (Instltute of Home Economics, 2nd position)
b e P 5 6 Team Yoga competition :
- : ' (Shri Ram College for Women, 2nd posmon)
7. District Yogasana competition
- (Aryabhatta College, 5th-position)

-« |- - Anu Devi (letYear)_

* Session 2023-24,
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List of students .
" undertaking prOJect

Work/_ﬁeld

work/internship .

T Name of Infe'rnship '

Ankita (3rd Year)

.. Sales al_ldl-Market-i_n’g !

'Chaﬁclh'al Renil(Srd Yea__r_)‘ '_ C‘h_ildi"en Wise .

Mitali Goel (3rd Year)

e _'Muskuraha't F 6undation.l_— Cr(‘)wd funding

- Mukta Gaur (3rd Year) i

: Dlglpplus (subJect matter expert) and Urwa
'Foundatlon (ﬁmd ralser) '

3 'Ni‘ki't'a' (3rd--)_f‘ear‘)_-_.__ _' 8

1 '1_.'St'1blj'e'c“r matter expert at _Ranc'ike Learning
| _2. Social m_'edia marke'ting at'IGNOU |

. Pallavi Raj (3rd Year) -

I-'Chalrperson of Indo- Pacrﬁc QUAD Councﬂ at
| Global Youth Tndia-

'Ga‘rgi Bisht(2nd Yeer) i

-YAH Indla (Youth Actxon Hub) and
| Festamarketmg

- Mansi Paﬁ’r-'(iZn'dYear)".' '

-‘ 1. Campus RepreSenta;tive il.l Guby Rogers
12 So_cial Media Intern in Sinchan Education
* | ‘and Rural Entrepreneurship Foundation -

*‘Monika (2nd Year).

| NMMS Teaehing‘(l\fGO Side).

Prlydarshlnl (2nd Year) -

vGuby RogerS' (Cﬁmpu’s Ambassador)

R Sessron 2022- 23
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Vinita Yadav (2nd Year)

Internship at Guby Roger as Campus
Representatwe

Yashswini Sharma _(2nd Year)

Intern‘ship tn Blood connect foundation

Aastha Setia (1st Year)

Cont,ent w.riter

. Anan_ye Garg (bst Year)

Content Creator mtem at beyond meds :

-foundatmn

Khushi (Ist Year)

| Content ertmg at Spoﬂlght Scouts and Orion.

Hostels. Member of Incha new Zealand Youth

_ Forum

 Neeraj (1st Year) B

1, Busmess development 1ntern in Bran;l

I _Enrlchment Academy

2 Corporate ambassador at iFortis worldmde

; :3 ‘Brand associate at younity: -
| 4. Content writer fellowship at plxstory"

5. Senior HoD (HR) at ADM Educatlon and

.~ | Welfare Society

6. HR at Green Bhumi- . :
7 Graphlc Designer at Aam Aadml Party
8. SME at Mav'y EdusolutIons

_S.tuti 'Singbal (1stYear) . :

1 Creatwe Content wrlter in Beyond Meds

_"-Founda’uon ,
_' | 3 Sl d dhi Gupts (Ist g:‘f.elarﬁ o . Assocmte Analyst for Surnrner mternshlp at
el e i __Accenture . :
- ; 1. HR Member at. Youth Ac’uon Hub (YAH),an
;o SR o, ~ | initiative of Umted Natlons Conference on .
“Twinkle Sharma (2nd Year)
2 Rl S 2 ] ) ITrade and. Development (UNCTAD)

2. Vice Chancellor Internship at Department | - -

- ** Session 2023-24

of Statistics, University of Delhi
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Student’s Union 202324

During my tenure as the president of Matherna I have been :irnnlensely' gratified by the.
strides we've made in fostering a vibrant mathematlcal community. My relattonshlp with our
members has been deep]y fulfilling and rewardmg Through countless discussions,
collaboratlons, and shared experiences, we' 've not, only achleved our orgamzatlonal objectives
but-also formed fnendshlps that will endure for forever It's been a privilege to lead such a -
dynamic and passionate group, and I'm grateful for the opportumty to contrlbute to the_

advancement of mathematics durmg th1s remarkable journey. R | _
‘i : *. Drishti Singh, P-residen’t

- Tt is-with great honor and 'gratitude to reflect on my-journeyand experiences as Vice President -
of this remarkable team mathema. I always have complete confidence in our collective ability

' to rise to the.occasion and continue maklng a meamngful impact. Throughout my journey,
I've been prmleged to work alongside some of the most dedicated and enthusiastic .
individuals I've inet with. One of thé most rewardmg and cherlshlng aspects of serving as Vice .

Pre31dent has been the opportunlty to w1tness the 1ncred1b1e growth and development of our

team ‘Gargi BlSht Vlce Presndent !

'From bemg the part of Mathema m ﬁrst year and ﬁndmg my place in its heart to fmally .
- making my way to be the heal‘t of }t, thts Journey has heen qtute special to me . "This year, I got
- a’ chance. to Iead and host vanous events as well as leam a lot from my dear coworkers. '
- Overall, it was- a great work ermronment where méembers were open -minded and ready to
: ta_ke on any task. The memo‘rles we have made arel_the_,_lones I'll cherish forever.
Tashii Panwar, .General Secretary
s g . _

My experience as a IT head of M'athen_ia was incredibly rewarding and taught me valuable
“lessons that T continue to apply in various aspects of my life . It helped me develop important
. skills such as commurication, organization, problem- solving, and teamwork. -Tt was ‘a
: prmlege to work w1th a talented and dedwated team to make a positive 1mpact on our college

commumty ' Manisha Kumari, IT Head
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As the Gen Sec of mathema my role 1nvolved coordmatmg tasks, planning events seminars,

alumni meet and building a vibrant mathematical commumty Mathema helped me to. hone‘

leadership, communication and problem—solvmg skllls Endmg my tenure mth memories and
. friendships to cherlsh forever' ‘-

e _Si'ddhi, Dep. Gen_el_‘a_l Secretary

As the IT Co-head, my ]ourney was nothmg, short of: transformative.It not only deepened my
- appreciation for elegance of mathematics through organmng seminars, ‘webinars and

workshop but also taught me that teamwork IS cruc1al for success.I learned that.connecting *

with people is important, whether they are peers teachers or professmnals Overal 1t was an

aw esome experlence for me!

~ As the PR head of Mathema my experlence in the union has been nnmensely rewardmg _

, _ Twmkle Sharma, I'I‘ Co Head

Engaging in- vibrant dlscussmns organizing academlc events, and fostering a sense of_

- community . among math enthusmsts has heen a fulfilling Journey. This role allowed me to

- refine my communication, strateglc thmklng, and crisis management skllls while cultivating '_
Ilastmg connections within the commumty It's been a fulﬁl]mg ]eurney, leavmg me with

mvaluable expenendes and relationshlps

- It's been a wonderfu_l jfez_it‘. Being in Mathema, have broadened .my horizons as I was exposed

“to myriads of characters and sitliations T ‘cherish  the memories of our meetings where we -
- discussed everythlng that happened under the: roofs of ‘Gargi College. New bonds and new

people added more colour’ as well as more drama(whlch I welcomed with open arms) to my
- life. My- time here has' given a very impertant lesson i.e. to tone down the overthinking and
" give people as well as S1tuat10ns more time to blossoin into what they are capable of. I hope

_. that the next umon takes as much fun emd ]essons ‘and more.from thelr tenure here.
: : Km_]a] Edltorlal Head

_ ',As the co- ed1t0r1al head my journey was a mix of stress and fulﬁ]lment Th.lS role promded a' [
e platform for a dynarhic exchange of 1deas w1th1n the team, deepening my understanding of -

creative writing. With respons1b1hty came the, burden of accountability; and I learned the art
of juggling: deadlines while mamtammg the quahty standards set by both the union and our
.team. The proceas of crafting this magazine stands out as a defining moment of my tenure,
showcasmg our collective efforts and creativity. Working aleng51de each member of the, union
was an invaluable expenence, contrlbutmg to both personal growth and the successful
completlon of this tenure. = S g Stuti Smghal Co Ed.,ltomal Head
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My experience as the Creative Head of Mathema, the Mathematics Association of Gargi*
College, was a transformative journey. Through this role, I acquired new skills, collaborated
. with inspiring individuals, and dlscovered a newfound confidence. It was more than just a
position; it became a Journey of 'self- dlscovery and heahng From batthng self-deubt to
embracing my capabilities, I found myself on a path of personal and professional growth

opening doors to excmng opportunltles and expenences , .
- Anjali Joshi, Creative Head

 As the creative head of mathe}na, I ofchestrated iﬁndvaitive events, fostering a vibrant culture
of expression. From conceptualmng themed evénts to designing captwatmg posters’ and
~ digital content, I empowered fellow students to un]eash their creativity.. Co]laberatlng with
diverse talents, T curated unforgettable experlences that left a lasting nnpact on our campus_
| commumty, sparlung msp;ratmn and fostenng a sense nf belongmg among peers. -

- - . . T o
.

ST e s, e S Neera_],Co- Creatwe Head-

As the Cultural Secretary - of Mathema I’ve been blessed. w1th a mynad of enrlchlng :
experiences that have left an’ 1nde}1ble mark on my Journey Curatmg events has been a
profound opportumty to cultivate creatmty, foster connections, and ignite passion within our .
vibrant community.. As reﬂect on my tenure, I'm filled with gratitude for the trust bestowed
“upon-me and the countless memories shared thh fellow enthusmsts I'm exc1ted to see the
ol --seeds we've planted contmne to ﬂounsh in the years to come., 3

Yash Sabharwal Cultural Secretary |
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;ANSWERS-

'FOR CROSSWORD

-Across R 5
- Colormodel RGB x ol W
6. Smallest display unit': Pixel
- 7.-Scalable graphlc Vector -
" 8. Pixel based image: Bltmap i
9. User fnendly interface: GUI [

. oSG ._based 1m.age. Raster,_

-Down : .

o Smooth curves Bemer

. . Color selection: Palette
.4, Generate i 1mage from mod: '_
' "Render B B

' 3D graphlcs API OpenGL
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- A Spec1al vote of thanks to the Edltorlal and Creatwe
e | Team - o

Km_]al ]
AnJah Joshi-
_ ‘ Neeraj
" Stuti Smghal |
IAastha Gupta . =
' Stuti Kasera' .-
F TaniSha"Shrarﬂa
s Khushl Sorout. -
Tanaya Trlsha Bharah L
8 . - Raabhya Aggal_'wal_ i~
L Takheuambam Nirchita =~ '
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