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Editorial ..o

Air, Water and Food : The Fundamental Rights We Continue to Compromise: Indeed, air
pollution has emerged as one of the gravest environmental and public health challenges confronting
India. Almost every major metropolitan city—and an increasing number of tier-two and tier-three towns—
witnesses a steady deterioration in air quality year after year. The Air Quality Index (AQI), which
measures the concentration of harmful pollutants in the atmosphere, frequently enters the “Poor,” “Very
Poor,” or even “Severe” category in several cities, particularly during the winter months. What was once
considered a seasonal phenomenon has now become an almost year-round concern in many urban centres.

The reasons are numerous and interconnected. The exponential growth in the number of private
vehicles has resulted in a continuous rise in exhaust emissions despite improvements in engine technology
and fuel quality. Rapid urbanisation and large-scale construction activities generate enormous quantities
of dust, while expanding industries release pollutants into the atmosphere. Equally alarming is the ever-
increasing volume of municipal solid waste that finds its way to dumping grounds. Despite the remarkable
success of the Swachh Bharat Mission in promoting cleanliness and sanitation, the generation of urban
waste has outpaced our capacity for scientific segregation, recycling and disposal. Consequently, landfill
sites continue to expand, and spontaneous or deliberate burning of waste releases toxic smoke and fine
particulate matter into the air. In northern India, the seasonal burning of agricultural stubble after harvest
further compounds the problem by sending vast plumes of smoke across state boundaries, significantly
worsening air quality over hundreds of kilometres. Acting simultaneously, these factors create a
dangerous cocktail of pollutants that affects millions of people every day. Unless India adopts a
comprehensive strategy combining sustainable urban planning, efficient public transport, scientific waste
management, cleaner industrial technologies and viable alternatives to crop-residue burning, the dream
of providing every citizen with clean and breathable air will remain elusive.

Water, the essence of life, faces an equally serious challenge. Rivers, lakes and groundwater are
increasingly contaminated by untreated sewage, industrial effluents, agricultural chemicals and plastic
waste. In many regions, excessive extraction has also led to the depletion of groundwater reserves and
the intrusion of harmful contaminants such as arsenic and fluoride. Millions of people continue to rely
on water that is unsafe for drinking, resulting in water-borne diseases and long-term health problems.
Despite major national initiatives to improve sanitation, river conservation and drinking water supply,
achieving universal access to clean and safe water remains a formidable task.

If the quality of air and water is deteriorating, the purity of food presents an equally disturbing
picture. Almost every nation has enacted stringent laws to prevent food adulteration. In India, the Food
Safety and Standards Authority of India (FSSAI) and other regulatory agencies are entrusted with
ensuring that the food reaching consumers is safe, wholesome and free from harmful adulterants. Despite
these legal safeguards, incidents of adulteration continue to surface with alarming regularity. Milk is
diluted or contaminated with chemicals, spices are coloured with synthetic dyes, edible oils are mixed
with inferior substitutes, fruits are artificially ripened and vegetables are often laden with excessive
pesticide residues.

This raises a fundamental question : Why does food adulteration continue despite comprehensive
laws, regulatory authorities and technological advances? The answer lies not merely in weak enforcement
but also in human greed. The desire for quick profits often overrides ethics, public health and social
responsibility. Unscrupulous practices flourish when the likelihood of detection and punishment is low
and when consumers remain unaware of their rights.

There is, however, a ray of hope. In recent months, Maharashtra has witnessed a marked strengthening
of the enforcement of food safety laws under the leadership of an efficient and proactive Commissioner
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of the Food and Drug Administration. The department has intensified inspections across the state, carried
out surprise raids on food manufacturers, dairy units, eateries and markets, seized adulterated and unsafe
food products, suspended licences of violators and initiated stringent legal action against offenders. The
campaign has sent a strong message that food adulteration will no longer be tolerated as a routine
business practice. Recent actions against adulterated milk and other unsafe food products, along with
stricter hygiene enforcement, have already begun to restore public confidence and encourage greater
compliance among food businesses.

The Maharashtra experience demonstrates an important lesson : laws by themselves do not guarantee
results. Their effectiveness depends on the sincerity, determination and consistency with which they are
implemented.

The Way Forward

The challenges of polluted air, contaminated water and adulterated food are often discussed
independently, but in reality they are closely interconnected. They arise from the same underlying
causes—unchecked urbanisation, indiscriminate exploitation of natural resources, weak enforcement of
laws, inadequate civic infrastructure and, above all, a gradual erosion of social and ethical responsibility.
Therefore, the solutions too must be integrated rather than fragmented. The first requirement is the strict
and impartial implementation of existing laws. India does not suffer from a shortage of legislation; it
suffers from inconsistent enforcement. Violators, irrespective of their influence or economic status, must
face swift and exemplary punishment. At the same time, regulatory agencies should be equipped with
modern laboratories, digital surveillance systems and sufficient trained manpower to ensure that
monitoring is continuous rather than occasional.

Equally important is the role of technology. Air quality monitoring stations should become more
widespread and provide real-time information to citizens. Advanced wastewater treatment systems,
scientific waste segregation, recycling and waste-to-energy projects should become an integral part of
urban planning. Modern food testing techniques, portable testing kits and digital traceability from farm
to consumer can significantly reduce the scope for adulteration and restore public confidence. However,
no law or technology can succeed without active public participation. Every citizen has a responsibility
to reduce pollution by using public transport whenever possible, avoiding the burning of waste,
conserving water, reducing the use of single-use plastics and reporting cases of food adulteration. Schools
and colleges should inculcate environmental ethics and consumer awareness from an early age so that
responsible behaviour becomes a lifelong habit rather than an occasional campaign.

Industry, too, must recognise that sustainable practices are not obstacles to growth but essential
investments in the nation’s future. Businesses that voluntarily adopt cleaner technologies, minimise waste
and uphold the highest standards of food safety deserve encouragement and public recognition.
Ultimately, the purity of air, water and food should not be viewed merely as environmental or regulatory
issues; they are fundamental indicators of a civilised society. A nation that safeguards these three
essentials protects not only the health of its present generation but also the well-being of generations yet
to come. Economic growth, technological advancement and national prosperity will acquire their true
meaning only when every citizen can breathe clean air, drink safe water and consume pure, wholesome
food without fear or uncertainty.

- Sharad Kale

sharadkale @ gmail.com
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Few scientific enterprises have captured the
imagination of a nation as profoundly as India's
space programme. What began in the 1960s as a
modest effort with limited financial resources
and rudimentary infrastructure has evolved into
most respected space
programmes. From launching its first satellite,
Aryabhata, in 1975 to placing a spacecraft in
Martian orbit on its maiden attempt, from
discovering water molecules on the Moon to
the soft landing of
Chandrayaan-3 near the lunar south pole, India's

one of the world's

achieving historic
journey has been nothing short of extraordinary.
These accomplishments
demonstrated technological excellence;
have instilled confidence that a developing
nation can aspire to — and achieve — scientific
leadership through innovation, perseverance and
indigenous capability.

The achievements of the Indian Space
Research Organisation (ISRO) extend far beyond
spectacular
vehicles have placed hundreds of Indian and
foreign satellites into orbit, while space-based

have not merely

they

planetary missions. Its launch

applications in communication, meteorology,
navigation, disaster management and resource
mapping have transformed everyday life. More
importantly, ISRO has shown that complex
engineering challenges can be overcome through
scientific rigour, frugal innovation and a culture
of meticulous planning. It is therefore no surprise
that ISRO enjoys immense public respect and

The age of scientific mobility

Sharad Kale

remains a dream destination for generations of
young scientists and engineers.

Yet no scientific enterprise can remain static.
As India's technological ambitions expand, so
too must its scientific ecosystem. The recent
reports of scientists leaving ISRO have naturally
public While
developments may initially appear unsettling,
they also present an opportunity to reflect on a
much larger question: Is India witnessing a
"brain drain," or is it entering a new era in which
scientific talent circulates across government

attracted attention. such

laboratories, universities, start-ups and private
industries, collectively strengthening the nation's
technological capabilities?

Recent media reports that more than a
hundred scientists have resigned from the Indian
Space Research Organisation (ISRO) over the
past few months have understandably attracted
widespread attention. For many Indians, ISRO is
not merely a scientific institution; it is a national
symbol  of
technological excellence. From Aryabhata to
the
forthcoming Gaganyaan mission, ISRO has
repeatedly demonstrated that
achievements need not depend on extravagant
budgets. News that scientists are leaving such an
esteemed organisation therefore comes as a
surprise and, to many, a cause for concern. Yet,
before concluding that India is witnessing a
damaging "brain drain," it is worth examining

ingenuity, perseverance and

Chandrayaan-3, from Mangalyaan to

world-class
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the issue from a broader perspective. The phrase
brain drain carries an unmistakably negative
connotation. It suggests that a nation or an
institution is losing its brightest minds and
becoming weaker as a consequence. While that
certainly can happen, talent mobility is not
always undesirable. In fact, a healthy movement
of skilled professionals between institutions is
one of the hallmarks of a mature scientific
ecosystem. Universities, research laboratories,
start-ups all benefit
knowledge and experience circulate rather than

industries and when

remain  confined  within  organisational
boundaries.

Every organisation, however distinguished,
itself. If talented

individuals never leave, administrators may

must periodically renew

become complacent, assuming that prestige

alone is sufficient to attract and retain
excellence. On the other hand, when capable
people have the freedom to move elsewhere,
institutional leaders are compelled to introspect.
They must continuously improve the work
environment, research

create  stimulating

opportunities, modernise administrative
practices, offer meaningful career progression
and ensure that employees remain intellectually
motivated. Competition for talent, uncomfortable
though it may be, often becomes a catalyst for
institutional improvement. For the general
public, these reports may appear surprising
because ISRO enjoys enormous respect and
affection. Generations of students have dreamt
of becoming space scientists, inspired by
spectacular launches and historic planetary
missions. Working at ISRO is widely regarded as
the pinnacle of scientific achievement in India.

From a scientist's perspective, however, the
development is less unexpected. Space science
undoubtedly possesses an aura of glamour.

Rocket launches, planetary exploration and

satellite technology capture the imagination in
ways that few other disciplines do. Yet behind
every successful mission lie years of painstaking
testing,
validation and relentless attention to detail.

calculations,  rigorous repetitive
Scientific research is intellectually demanding,

often slow, and rarely accompanied by
immediate recognition. Sustaining enthusiasm
over an entire career requires more than prestige
alone. Professional aspirations evolve, family
circumstances change, and individuals naturally
seek new challenges. The reasons why scientists
decide to move on are complex, and reducing
them merely to salary differences would be an
oversimplification. Indeed, scientists who resign
from ISRO have almost certainly identified
opportunities that they perceive to be more
rewarding — professionally, financially, intellec-
tually or personally. Very few individuals
voluntarily walk away from a stable, respected
and secure career unless they genuinely believe
that another path offers greater fulfilment. Their
decisions should not automatically be interpreted
as criticism of ISRO. Rather, they reflect the
growing diversity of opportunities now available
to India's scientific community. The more
important therefore, 1is that
scientists are leaving ISRO, but where they are
going.

If experienced scientists are joining India's

question, not

emerging private space companies, contributing
to universities, mentoring young researchers,
establishing technology start-ups or working in
other strategic sectors, the nation continues to
benefit from their expertise. Knowledge remains
within the country's scientific ecosystem and
often reaches new domains where it can
innovation.

strengthen national

stimulate Such movement may
actually capability by
spreading across multiple

institutions. On the other hand, if a substantial

experience
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proportion of these scientists are migrating
overseas because they find better opportunities
abroad, then the
scrutiny. In that case, India would indeed be
losing valuable scientific capital that has been
nurtured through public investment over many

situation deserves closer

years. The distinction between domestic talent
circulation and international brain drain is
therefore crucial. The former can enrich the
ecosystem; the
Policymakers should focus less on preventing

movement and more on ensuring that the

latter may weaken it.

country's best minds continue to contribute to
India's scientific and technological advancement,
irrespective of the institution in which they work.

The rapid emergence of India's private space
sector provides an important context for these
developments. For decades, space research
remained almost entirely the responsibility of
ISRO. That the
exceptionally well during the formative years of
the programme. However, as India's ambitions
have expanded — from planetary exploration and

human spaceflight to commercial launches,

model served nation

satellite ~ constellations and  space-based
services — it has become increasingly evident that
government agencies alone cannot shoulder the
entire responsibility.

The opening of the space sector to private
participation marks a significant milestone in
India's technological evolution. The successful
launch of Vikram-S by Skyroot Aerospace
demonstrated that Indian private enterprise
possesses  the capability to
meaningfully to national space ambitions. Since

then, several companies have entered diverse

contribute

areas such as launch vehicles, satellite

manufacturing, earth
observation and space analytics. Rather than
competing with ISRO, these enterprises are

likely to complement it by creating new

propulsion  systems,

technologies, generating employment and
attracting fresh investment into research and
development. This transformation also offers
exciting opportunities for young scientists and
engineers. Until recently, ambitious graduates
interested in space technology had very few

career options within India outside ISRO. Today,

they can choose between government
laboratories, private companies, start-ups,
universities and interdisciplinary research

institutions. Such diversity is characteristic of
scientifically advanced nations and is likely to
make careers in science more attractive to future
generations.

A useful comparison may be drawn with
India's atomic energy sector. For historical and
strategic reasons, nuclear technology remained
almost entirely under government control for
decades. Private participation was introduced
only gradually and under carefully regulated
conditions. Whether earlier liberalisation would
have accelerated technological progress is a
matter on which informed opinions differ.
Security considerations were undoubtedly
important, yet many observers believe that
greater industrial participation at an earlier stage
might have stimulated innovation, manufacturing
capability and technological diffusion. The space
sector now appears to be following a different
trajectory by embracing collaboration between
public institutions and private enterprise much
earlier in its evolution. Whether this proves to be
the optimal approach will be judged by history,
but the early signs are encouraging. The

experience of the United States offers another

instructive lesson. Scientists and engineers
routinely move between NASA, private
companies such as SpaceX and Blue Origin,

This
mobility has not weakened the American space
programme; if anything, it has strengthened it by

universities and research laboratories.
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fostering collaboration, accelerating innovation
and creating a dynamic ecosystem where ideas
circulate freely. India's space programme may
now be entering a similar phase of maturity.
This does not mean that ISRO should remain
indifferent to resignations. On the contrary, every

departure deserves thoughtful analysis. If
bureaucratic ~ procedures, limited career
advancement, administrative  rigidity = or

inadequate incentives are discouraging talented
scientists, those issues require urgent attention.
Scientific institutions thrive not merely because
of infrastructure but because they nurture
curiosity, creativity and professional fulfilment.
Human resource policies must evolve alongside
technological ambitions. Ultimately, the success
of India's space programme should not be
measured by whether every talented scientist
spends an entire career within ISRO. A more
meaningful measure would be whether India's
scientific ecosystem as a whole continues to
attract, retain and productively employ its
brightest minds. If scientists move from ISRO to
Indian  start-ups,  universities,  research
institutions or strategic industries, the country
gains collectively. If that mobility leads to
greater innovation, stronger industry and richer
collaboration, it should be welcomed rather than
feared.

ISRO remains the cornerstone of India's
space programme and will continue to play that
role for decades to come. Yet the future of Indian
space science will increasingly be shaped by an
ecosystem rather than by a single institution. The
percent resignations should therefore be viewed
not simply as a challenge for ISRO but as a
reminder that India's scientific landscape is
changing. The task before policymakers is not to
prevent talent from moving, but to ensure that
wherever it moves, it continues to advance the
In the final

nation's scientific aspirations.

analysis, the true strength .of a nation lies not in
retaining every scientist within one organisation,
but in creating an environment where talent
flourishes,
excellence becomes a shared national enterprise.

The coming two or three decades promise to

innovation thrives and scientific

be the most exciting period in the history of
India's space programme. Human spaceflight
through the Gaganyaan mission, an Indian space
station, advanced lunar exploration, missions to
Venus and Mars, reusable launch vehicles,
satellite constellations, space-based
manufacturing and perhaps even participation in
deep-space exploration are no longer distant
but

objectives. Alongside these ambitions, India's

dreams clearly articulated national
growing private space sector is expected to play
an increasingly important role, complementing
ISRO through innovation, entrepreneurship and
commercial capability.

Perhaps the  greatest transformation,
however, will not be measured in the number of
rockets launched or satellites deployed, but in the
aspirations of India's youth. A vibrant ecosystem
comprising ISRO, private space companies,
universities and research institutions can inspire
thousands of young minds to pursue careers in
science, engineering and innovation. In such an
ecosystem, success will not depend on whether
every talented scientist spends an entire career in
one organisation, but on whether India continues
to nurture, retain and productively engage its
brightest minds. If that vision is realised, the
movement of scientists between institutions will
no longer be viewed as a loss, but as evidence of
a confident nation whose scientific enterprise has
matured into a dynamic and interconnected
ecosystem.

- Sharad Kale
sharadkale @ gmail.com
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Non-integer dimensions

During the 1980s and 1990s, colourful
images of the Mandelbrot set (Fractal) became
an icon of personal computing and fascinated
millions of people. Although they no longer
appear as frequently on computer screens, the
mathematics behind them continues to shape our
understanding of nature, technology and even
financial markets.

So, what are fractals? Many fractals are
(fractal)
dimension, which quantifies how completely
they fill
“Fractals are geometric objects outside the
of Euclidean that
characterized Non-integer

characterized by a non-integer

space. Mathematically speaking,

realm geometry are

typically by

dimensions.” Woops! Cognitive load? Very

Mandelbrot set: Z is a complex number
(Courtesy Google images)

The Geometry of Chaos
From Nature to Smart Phone

Sanjay Jahagirdar
SEAC Member, DOEF&CC, Govt. of Goa

heavy to grasp!! Do not worry children, let us
deconstruct the core concept. You are already
familiar with lines that are parallel, never
intersect, and the interior angles of any triangle
always add up to exactly 180°. They are
postulates of Euclidean geometry. The entire
framework of Euclidean geometry is built on five
fundamental assumptions outlined by the ancient
Greek mathematician Euclid in his seminal
work, Elements. Apart from one mentioned
earlier, the following ones are postulates:

1) Straight Line Segment: A straight line can
be drawn connecting any two points. The
shortest distance between two points is always a
straight line.

2) Infinite Extension: Any straight-line
segment can be extended indefinitely in a
straight line. (Question: Can an infinitely long
line, be straight?)

3) Circle Construction: A circle can be drawn
with any centre and any radius.

4) Congruence of Right Angles: All right
angles are congruent (equal to 90°) Further
Euclidean defined basic shapes, such as

i) Point: A location in space with zero
dimensions (no length, width, or height).

ii) Line: A one-dimensional object made of
infinite points, extending infinitely in both
directions.

ii1) Plane: A perfectly flat, two-dimensional
surface that extends infinitely in all directions.

Thus, cutting long story short, Euclidean
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geometry is the foundational study of two- and
three-dimensional shapes based on a set of
logical axioms and Euclid’s five postulates.

Now let us break down: non-integer
dimensions. What is a Dimension? A point has 0
dimension, a line has 1, a square has 2 and a
cube has three dimensions respectively.
with
dimensional geometrical entity. How at all
dimension can be a non-integer? Or how we can
conceptualize theoretical idea?

Consider a regular geometrical cube of
length 1.

Its volume will be ° (1 cube). If we double
the sides in each spatial direction, the new
volume will be 8 times . Let us consider an
object of dimensions D. If its sides are increased
‘n®” times then new volume will be times the
original volume. Let us formulate the equation

for the multiplication factor. We want to compute

Euclidean geometry deals integer

the numerical value of dimension D, but it is
holding position of power to n. How to dethrone
D? Simple technique - take logarithm of the
equation.

In K

“Inn

Definitely D has non-integer value!! (Yet,
there are caveats. For example, the Mandelbrot
set features a boundary with a dimension of
exactly 2; nevertheless, it stands as the ultimate
fractal thanks to its infinite complexity and self-
similarity.)

To see this equation

In K

" Inn

in action, let us build a classic fractal: the Koch
curve.

Imagine a simple, straight-line segment.
Now, let us apply a simple rule: divide the line
into three equal parts, erase the middle section,
and replace it with an equilateral triangle’s two
sides as shown in the figure.

/\

generator

initiator

Step 1:
An initiator is a starting shape, which is a
line in this example and a generator is an
arranged collection of scaled copies of the
initiator. This tells us to, at each step, replace
each line segment with the spiked shape shown
in the generator. Notice that the generator itself
is made up of 4 copies of the initiator. For step 2,
each of the four line segments of step 1 is

replaced with a scaled copy of the generator:

ATEA A

A scaled copy Step 2
replaces each line
segment of Step 1

Step 2:

Dear children, how many copies of generator
will be in third and fourth step. As well enjoy
drawing the same and find out the final shape it
resembles to?

Let’s run our scaling equation on it:

% We divided the original side into n = 3
equal parts.

% But instead of 3 segments, our rule
generated K = 4 new segments.

Let’s plug these into our formula:

Look at that number! The dimension of the
Koch curve is approximately 1.26. It is greater
than a 1D line, but it hasn’t quite filled up the 2D
plane. It lives comfortably in the cracks between
dimensions 1D & 2D. Because its boundary is
it has a mind-bending
property: it has an infinite perimeter, yet it
encloses a finite, limited area! You could
theoretically hold an infinitely long boundary

infinitely crinkled,
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inside the palm of your hand!! (Coastlines: The

actual coastline of Britain has a fractal
dimension around 1.21. Because of the intricate
inlets, peninsulas, and bays, its measured length
increases significantly depending on the ruler
size.

Dear readers, if you google, will get lot of
like
interesting ones that I would suggest a vertical
line as an initiator and branching at the top as a

generator. Iterate on the branches only and the

examples Koch curve. A couple of

result would surely astonish you.

1

initiator generator
Initiator Generator

Nature’s Frugal Design: Form Follows Fractal

Why should we care about non-integer
dimensions? Euclidean geometry loves smooth
spheres and straight lines, but nature is jagged,
chaotic, and incredibly efficient. Nature uses
fractals as a form of frugal engineering—
maximizing surface area while minimizing
volume.

1. The Human Lungs

If your lungs were simple Euclidean spheres,
they wouldn’t have enough surface area to
absorb the oxygen your body requires. Instead,
the bronchial tubes branch out like a fractal tree,
dividing again and again across roughly 23

generations of branching. This packs a surface
area roughly the size of a tennis court into the
small cavity of your chest. It is a 1D line
branching so intensely that it begins to behave
like a 3D volume.

2. River Networks and Lightning

Watch a river basin from a satellite, or look
at a fork of lightning arcing across the sky. Both
follow identical fractal branching patterns. Why?
Because they are both seeking the path of least
resistance to dissipate energy—whether that
energy is flowing water or raw electricity.

3. The Coastline Paradox:

Mathematically, a coastline’s length is scale-
dependent. As your measuring tool becomes
more precise, smaller features are included,
which inherently increases the total measured
length. The actual coastline of Britain has a
fractal dimension around 1.21. Because of the
intricate inlets, peninsulas, and bays, its
measured  length significantly
depending on the ruler size. Similar exercise was
carried out by National Hydrographic Office
(NHO) in coordination with Survey of India and
the length of India’s coastline of 7516.6 km has
been re-assessed to 11098.81 km. In Goa, there
is need to rewrite Geography text books. Goa has
the shortest coastline among states and now
having 193.95 km of coastline.

4. The Romanesco Broccoli

Next time you visit the vegetable market,
look for a head of Romanesco broccoli. It is a
living masterclass in self-similarity. Each
individual bud is a miniature replica of the entire
broccoli head. Zoom in with your eyes, and the
pattern repeats perfectly.

Fractals in the Market: The Geometry of
Chaos

It isn’t just physical matter that follows these
rules; human behavior does too. In the 1960s,
Benoit Mandelbrot (the father of fractals)
decided to analyze cotton price fluctuations over
a century.

increases
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Traditional economics assumed that price
changes were random and followed a smooth,
predictable bell Mandelbrot
something shocking: if you looked at price charts
spanning a day, a month, or a decade, the
statistical patterns of the charts looked
identical.

curve. found

The market was self-similar. Big financial
crashes weren’t isolated anomalies; they were
part of a larger, jagged fractal structure of
economic risk. Today, fractal geometry is used in
quantitative finance to model market volatility,
proving that the math behind a snowflake can
help predict the behaviour of Wall Street. ( The
present crash in Indian stock market may be an
exception, millions of investor knows the reason
behind it!!)

Is the magic of fractals really waning?

I mentioned that the magic of fractals
appears to wane, with the rise of modern video
game consoles. But ironically, those games
couldn’t exist without them!

Early video games struggled to render
landscapes
mountain peak and valley took up too much
memory. The solution? Fractal landscapes. By
telling a computer to repeat a simple,
randomizing geometric rule over and over,
developers can generate entire, realistic 3D
mountain ranges, coastlines, and forests using
just a few lines of code.

Fractals never truly went away. They are the
hidden biology, the
architecture of our wilderness, and the rhythm of
our markets. We live in a rugged, beautiful,

realistic because storing every

framework of our

fractional-dimensional universe.

The Star Trek Breakthrough: Painting
Worlds with Math

Remember those 1980s desktop computers?
Watching a Mandelbrot set render pixel by pixel
a hypnotic, slow-motion exercise in
But while

was

patience. household users were

fascinated by the repeating psychedelic patterns,
Hollywood special effects artists saw something
else entirely: infinite power.

In 1982, the creators of Star Trek II: The
Wrath of Khan faced a massive hurdle. They
needed to show a completely dead, rocky planet
being transformed into a lush, living world—the
famous “Genesis Effect” sequence. Traditional
hand-drawn animation couldn’t capture the
rugged
computers back then didn’t have the memory to
store millions of individual rocks and peaks.

Enter Loren Carpenter, a computer scientist
who had just read Mandelbrot’s groundbreaking
book The Fractal Geometry of Nature. Carpenter
realized he could use our scaling equation to
create reality.

He took a simple Euclidean triangle, broke it
smaller triangles,
algorithm to randomly push the new vertices up

realism of mountain ranges, and

into and used a fractal
or down. By repeating this process across
multiple generations, the flat triangles morphed
into breathtakingly realistic, rugged mountain
peaks.
That
forever. Today, when you marvel at the hyper-
realistic alien landscapes in Avatar or the
sweeping horizons in open-world video games,
you aren’t looking at digital paintings. You are
looking at the Koch Snowflake’s high-tech
descendants—millions of fractal calculations

single sequence changed cinema

happening in the blink of an eye.

The Secret in Our Smartphone

Our smartphones don’t have a long, clumsy
whip antenna sticking out of it like cell phones
did in the 1990s. Yet, it manages to pick up
Bluetooth, Wi-Fi, and multiple cellular bands
simultaneously. How? Hidden inside the phone
is a tiny, metallic fractal antenna (often shaped
like a Menger Sponge or a Sierpifiski Gasket).
Because the fractal shape packs an enormous,
varied perimeter into a microscopic area, it can
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resonate with many different radio wavelengths
at the exact same time. It is a masterpiece of
compact, indigenous innovation.
Sacred Geometry: The Fractal Temples of
Ancient India
Long before Benoit Mandelbrot coined the
term ‘““fractal” in 1975, master builders and
the
subcontinent were already using non-integer
dimensions to express the nature of the cosmos.
The magnificent Kandariya Mahadeva
Temple at Khajuraho or the towering temples of
Bhubaneswar— are perfect examples of three-

sthapatis  (architects) across Indian

dimensional fractal carved out of stone.

Plaintext
A <— Principal Shikhara (The Whole)
AAA <— Urushringas (Miniature Shikharas)

A A A A A <— Repeating self-similar tiers

In Euclidean architecture, like a Greek
temple, the structure is made of distinct,
dissimilar parts: columns hold up a flat beam,
which holds up a triangular pediment. But a
Hindu temple follows a profoundly different
geometric philosophy.

The main spire, or Shikhara, represents the
Cosmic Mountain (Mount Meru). If you look
closely at the central Shikhara, it is not a smooth
cone. Instead, it is built out of scores of
miniatures, identical replicas of itself, called
Urushringas. Each small spire is a complete
model of the main spire. Zoom in further, and
those smaller spires are adorned with even tinier
reliefs of the exact same shape!

This is literal, physical self-similarity—the
core definition of a fractal.

Why Fractals? The Philosophy of the Infinite

This wasn’t just a stylistic choice; it was a
profound philosophical statement. In ancient
Indian cosmology, the macrocosm (the universe)
is mirrored perfectly within the microcosm (the
individual). The universe is viewed as a self-
repeating, holographic entity where the ultimate

truth (Brahman not as a caste) is present in every
minuscule part, just as it is in the whole.

By designing temples where the smallest
architectural unit is a perfect, miniature replica
of the grandest tower, the ancient architects
achieved a spectacular feat: they trapped the
concept of infinity within a finite, physical
monument.

When a devotee walks toward the inner
sanctum (Garbhagriha), they are literally
walking through a mathematical
moving from the infinitely complex, fractured
outer the
dimensional point of absolute peace.

Concluding Thoughts:

We started our journey with Euclid’s perfect,
smooth shapes — the neat lines and flat triangles
we all learned to draw in school.
Mandelbrot famously observed: “Clouds are not
spheres, mountains are not cones, coastlines are

iteration,

universe into singular, zero-

But as

not circles, and bark is not smooth, nor does
lightning travel in a straight line.”

Fractals are the true language of the cosmos.
They are the bridge between rigid mathematics
and the beautiful, chaotic wildness of reality.
They prove that complexity doesn’t require
complicated instructions. Sometimes, all it takes
is a single, simple, beautiful rule—repeated
infinitely.

References:

1) Charap John M : Explaining the Universe

The new age of Physics Universities Press

2) Quissan V Lawande and Nirupam Maiti :

Role of Nonlinear Dynamics and Chaos

in applied sciences , Theorical Physics

Division BARC

3) https://courses.lumenlearning.com/

wmopen-mathforliberalarts/chapter/
introduction-fractal-basics/

- Sanjay Jahagirdar

sanjayjahagirdar2012 @gmail.com

T 11 AT R0%% 11 9%



e SHaEa A9 I e wute fhar  SeEo™ TR W AT UTEIE ShHTR ! 3T
AThe T IR I AT HTAA Hehdleh FIAAM AT STHACHT T TehT=AT HehdTohHE ST
IIRA AT, JTIAT HIS8A shHieh, YN HH(eh, 3Tehenal o e fafre a1 ar@al.
U9 TS THAS 3TehTee A9, Shise I Sfed e TIUNUMU 8 Hehdieh ThHd 301 Tods STEAI.
HHTH, AUA] dT8d A, TA1 Ml fdfeel  TeUSd, A1 Gehdiehi=l TAUGT shell S Tl
wmmmmmmmwﬁm JTIAT UTEGIE ShHThCEIA ATAT 39eTE Tl
FEAIE. ICEnd, U HIESS $hulh, U9 B Hdid HeWEl o&uds AR,  foHmdesiet
U THAE 3R 8L, AT ATEA HHIH,  SHERH STTUTIE W garamErd, Ja=
AT fUF hIg MU IFTE TUSAIU HF] Wehdl. qEE IMBE@ Tl Bl Redehdedl SHHThIER
U Il HHH HE AT digdlé J9did. STYTd 319d. &1 IMHUId shHTeh JHehl T 3Tael

- i _—
“é’ 1 W .
- - -
e

L

Tormem 1] 3T R0RE 11 4



STl ? TATHA ST T, qase feha GRaATIomet
3d H1? URAG & TRl HEft g& ;A ? AT
Tt IR TS Tdel q I BT Sheles JaTETE
e g gt fefew shesd=n sria
qUad qwues 3R 7 A& Ad.

TR YT T huITET3! SSEIATET IToR
3 IAHITEL &I 3T8a], a0 s qrEde
JoTTeit=l 9T Ufgedl ARG Aeled  SHTel.
Jghlesld  HHmERen  3mfor it sfew
TSATRY HAd e s, 4e 230 Wed o
ATH AIEA AT IEGHST HrEl JHTioa
frem gaa anfor =mqa sy aed yomef
ST ferepfira gmeft.

yRamed feifes Usad=an wem qEaeHgn
YIEREN 9O &, 90, SEAAEal e
et gt fffd weft e, 3% Passports
Act, $R&% AT IMCIHAT &G <uar=h fshan
3Tk SO, shalehd STTUT hIRIGRR STe.
AT ITHHIEHEAT TTeaA il JIaM ferteeat
I 3Ed; U9 EIUh TN qTHTe  Iawdd
A S Tl IS AT I TEure
¥l W gatd dieen  fefied  umard
I Teh ! Jd.

YR ITEaE ShuTe  ATUROMU M1261756
TN TEEUTET T, I eI Ueh SSi
TEAE AR TIEd 1 SH(e s, AR
foha STeX THeTd ATEY. ITEUE €1 S -FIE qravas
FHA  UHUICYNS  SFadEl  Hifgd  gmEure
AT Sflagdes foeft Sa rd.

TEAIE ShHTRTAS digel &R 3§ fafire anfersht
e3fed. v mifetehd fhan gemEehlE SEHE
ueare feelm e 3R, ¥ AT IS THS.
AT WA 3k 3 WV WUefigR feeie
343’9!0‘&!35 $HTH  (serial numbers) ITEAIE. AT
TS Teh STl ITTBT TIEHIE ShHTeh <Ol
I BId. TEUNE, VARl qF  oFedieA

AR Hed gl aY 319d. & Hed HHeAd
rEuIel ged dTedel Wd ATEl; cIdsi qde
I gfedeRT U Id. U AdH gfedshet
T T SHHTe T TETIEET ATTeAT JTE.
ST UTEUe ShHTh JeET hIvTaTEl foet S ATE.
T ITEUe AT ST I TE Shell SITdl. S
YTEIEa "Cancelled” 3181 f¥TeT AR STal fehar
e fog ureeft A, W, SAT Ui @
adtell W feetm Sdl, SO e A9 9

i
ShATSh e sheil ST ATal; at rETst ‘TR fgae

I TEUNE MRZ ? OTEH 9SS,
THIE GBIl T JETa BlIeial 378dl o
IBTeR qa3refl falRTe 31er 3T 37k steeiedl g
Sl A, I T NS faHmdeai
ThHIEThG 9T ATfediel ggareut Shefl S,
ufged HEid TEHIUTeRT A6 A0 <N feeien
3Edl. gE{ 3N WA HIERN Hihide HINd
fofeeame aTesd.

MRz wefiel gall 3fles 31en wwurd ferfeeredt
A
M1261756<4IND7101216M2408194<<<<<<<<<<<<<<<0

Irflel M1261756 & UTEUICET T ATR.
AT FEAAT 4 & 3k AT SHHTHTET TSATe0M
3ok 3. I JAUR IND B I6¢ WA ATHehedl
oofgdrd. I9e 710121 B 31 femamd. ® 3
U OISR YYMMDD AT EEEUTd
fefeerelt AR 3. 710121 I1 AThSATEEA
TETCYRTE S ¢ SHaRT ]2
IO TUSd. MG 6 8 SHdREET
USATESUN 37eh 3R, TSI M g e ITHIIIReh
&Y (Male) 3HcT™ g¥iad. fgeti=an amedid @
L HAATTT F 3Hd. FHR feifgeten 240819 &
3% YYMMDD &1 TWEuld fafgerell wgrEad=a
Jurar gaTHE IRE 3TEd. TN Hel I 2]
FAME RoyqAd I4 AR, 8 Iaed THwd.

AR ShHTeh TRE TEATd. & ShHieh halhd
LT YuTefigR ff3a el Smal. I A9
qETEESl 3t TOATd T ST hHIh <
I |ig TP STeEHel SHvATd Id.

FFAET 4 & & dREdl USdevil 3 3R,
Fafd Al IF@AAT o 7 HYU mifedEh THa
USdTesult M 3AfaH Usdiesull 3% 3R, o1

formam 11 AR Q038 1 25



w: : :
HHIBIAID (5| IO g
3HaR/3iP 1 IONHR
V] 55 7 154
1 i 3 3
2 ) 1 )
6 6 7 42
1 1 3 3
7 7 1 7
5 5 7 35
6 6 3 18

e S fhen srfaftea mifedt Foea= gfaa
.

RIER e o e ) o S i
HOIEES! ST Tgd ILell 9 & Ugdial 1CAO
MRZ Check Digit Algorithm e 1CAO 9303 Check
Digit Method 379 TEUIATd. &l Ugd JaRUS TRT
fomm draqeh e (International Civil Aviation
Organization) dIR el "Document 9303' T
SMTfdeh WM W AR, a1 TGdHES 3181
3eEEnd : A=10,B=11, C=12,..,Y=34,Z=
35 JTSATY o HERHT feol STd. Hehal T&ATTHS
oI W JFhUaed M3 shel STd.

HA A eI HAE 7,3, 1,7, 3,1, ... 30
ISR BIUMH S (Weightage) STE! SITATd.
B JeheHIg Fiad=dl dacdld fael 318, 3TTehs -
MEEET M1261756 & TG ShHTeh A& ES.

JFImel  fUecled §d TUmeeriEl S8
154+3 + 2 + 42 + 3 + 7 + 35 + 18 = 264 Id.
REY T %0 4 W TEAT §Tehl 4 . FUE AT
UTHIIE ShUTHTET USATRUl 3 4 IR, TS
MRZ 9% UGS U M1261756<4  3TET

fefeeam 3Teed.

HIUt FpA M1261756 Uasit M1261758 318
289 hel, A &l TUMT SeeAd ST USdresvft 37
ﬁm.é%@w e T

MRZ U& hdcd UTHUIE ShHThEGE Teg; T
SFHARIE, dYdr, FuTH aiiE ST @yl At
ZheTEATdIe bt fehal sHTae Hifecdt Sfies@ e
I Bd. IR fHHdesear ame ThEde
Tgdia Il Ugdresvil shell .

IS WA 3-umEuid=a feu 9 wd
TR, YTEIIE Jurefi=an Tt & ge=t Rt 3R,
3-UHUIRHE  oaie U 3d. el
JEAIRehT dgfdaes Arfedt, s, fefea
TaTeR ST FET THTOTS FTSaeiet! ST, A3
sftdiee wfshan Siele Bid; d8=, SFTee I da
H yH HI B, AT TSR gL
UG A HUATSAT Y §-TTEIE JOTTett
Tl SR 3172,

— A ANTEUTR

(fosmames amfor Stefores Tgrm)

https://hemantlagvankar.com/

for AU 1| AR R02€ 11 %9



TREUT-3 T LMD a8 et =,
Fraeufshaetar Fged shorean =dial marE=a
e fetfecten &1 yom qedt Uswhel 3TEaTd.

IRATE! JY9 SAUEEUh 9¢ B Ry s
TG AY HOATT HATehl. TR Tt Srrdarget
JUETET T FEed. §e HHTd: o UrEur-
AVETE RS SeEd! A% AnTel. HE lo-
¢ YT BB TR 2R¢%-¢R AH TREH-R
el AT ol S S

TR0 LU, STEU{iehid] Tgl WIeuIre hH
Seqre ashit et irtemor Wseen
UG HATT AT, 28 3-3H13THT & iHe 2’80
TTeft o AT ST grdl. a1 e, gae
FoRTIIEdl M0 I I g areren I sfagE
BT, 2R =T Tl ot FUgUa Ireled! Bl
feammd oiwede #aa .4, R (@ 7 oS I
Tedd WeEe) o A9 #a B

IAAEE ¢R¢e AW I fepdiea ==
feeefla SeTed 9vaTd 3ol d SHYYIE Racdrey,
AT SRR 2eauiiehial Hall r=aTEied
gfgel aTed o WA= Aread id. STeer W e,
e Al GEAT JTEATd ld. d1ed d Fgumel, ol
e 3 e SAMET M Loo Fegd M
et fagk @umeen gifiae T 3R,

JATFET SraTATE! T 3e I YhR shedelall
BIdT, | 3Af0aeh a1 ==l g vog 0T wefid
SRS T AT, TEG: AT GO HECTRE q8
Ffieto FUfE! el ATEl.

STERTAT ST HIRIA Bl hl § HH Faued
AR. UH & ATEEHEMET HATEhT 30T 3R
HThSAT Tegdl. ATl A A gar i

Wit FARETEHIEET TR B AT Hed T
B, Iqa: 3l Hefgr @t ve feoreft Tegdt
fehan deft fad sfederefid Tead.

T anht TR Wievarsred wE wifgd <o
ofaas 3. fa @fieeaueRia dEevarstdr
ush 3t ferdi Siftrfrean gewmmuTeE wfrsEETTed
Uit 38, o= AT, s s
STEHUE] -39 Shedl STd 3. Fehiva @it
foramanes =1 Je9TTETel ied JTd. 379,
wiispataTeden @ difgcna e fadh e
Hoifereh diehledeh STV BTfHehNeh shaed A SITd
Fd. e fomy demar oo faww IuestEh
SATEITHAT I,

ATH=AT HHEEET GEEE R, TFHTE HH
U Hvaciel 81d. RGO VT ehi>l ST
Heqdl AT TEUH, T Uoodid IR 3
Torterent B, 3l 7% ot fhaiiHieT &mhes Fféa

U HAct h. 1. e

T 1| AR R0%E 11 9¢



H, I TETHRTIATE o7 Teioreel gt B, e
T MuEdaTea=a STH= Tl e |
el

ST WaedTal a7t fegidia
FHA = HHaEET weudr  feof.
fiepgd A9l fiesdra, 7ol dERUE S YE
ST e HuamE ST 3. hted U1,
=g ST e . <. TSgd ST S S
B ATEATEIEd B, gARdren e @ feswmft
ST TR, fHageen Jwen fewmft qee T
Ihed M I WA Y9 g@mm woarer o
IqAl. WAl -AETh! UM SelTEi=a
gealld i T GUre I gl Tk g¢o Ui

Bl SlerIareT 3G HHlqhH 8 38
fomor g3 g, A 3@ o w8 R A=
JTFETAT Shlalel hed-T Tegdl.

AT Wdled! ST SATETeh] el ST
IR 3. alara eaEEdd &= I
JTFETAT B BId. 3Rl 1 Fifiaet, i STgre
g s wmEEd R IWRRE oTE.
ISEEdE e 38 3 e g amg. d
Hed | R BId. T IT0TeRtd] Yo hEd digd
feciean 3Te ST JETe grE@dedl. ITgTel o
et ererren wifaelt. et g urer, g
ITeed TR, a3 feehoft amm=ra: Sftidie aroft
fires wrhet, @ TEUITS.

T T AR A== IHRAT el ST
HA 3-29 e A
Sl frevaryell ga=n feasfi=an Fdtamea sl
frorfioren wfeemen wehema @i w@ gl
daEITd hed U9d IS | I @it
Ufeet. @1 AW e | 3 o ededn
aTEd AR Wi TesuE ISTel. T Bl dl. 7
3gSd Fd HI I T Tq PReren gl
IR FIBATE! USehl HEUR g9 & d.
TV AT ST HIehICaed I HTed
SE= feasfl dfget M AT Hact el A
W%WWW HTH TU HHICTRIT
JTEET I P HHAT HUET AFVR - 377,
I A HATETAT dogl Heddl Helel! Tegdl.
BE B U Gald IR 9 3TEdl. 3
T WS BT SaETiETel FEIge e
Sagt S 319d. o {HUU d1eid 3EcaH,
T Td ST STH=AT e Sal. . el AT
e desha SAfespr=l deta adfawferief
ESENE ST ICIECU R
THaEeRar g 4% i fohanfietmn W
JTE IRl TTAAT TTqal. q91 TN ST T8l
HATETAT HTETd B 1, TIH 2 dTeg=Al eheamefial
TuTe M= g9 3R, BRY d1e3d @R T9hl 3714,
Tarferreptar qiaft gurdt &=t 317, drEE- ¢ = 9t
SICTETAT 3HehET STFETST HTER ETell ANTereft

ga=T feo® 3T, 3T SIEE Wl seiet
WWWW@WWWW
Teft. foa= feasht depredt, Sl Hea UTSE afX
S M TN THe dlX WA sz
oAl YUAThTdT TETET ST @0 I 9t
A e oo, e T St @t
HEET W 3THAT Eifdel. deareft sk o=
A=A WehHI o SATH Bid. I UEH o 35
ST ITHINE BId, UTdes @geh ald 3mfor fis
TefE B,

&I Uviiuie Wehutadl S 3ran
®eld Y Iehdd. IWT TS %300 Fe
Gl TIE! 3T IhdTd. TTSfTeh Yoeredr=
A AN 3T Whald. W SR 400
Feiaa e A ST AT HifgdE
HIET IYAT Tegl.

W T Hge e T e sfReese Siug
JIE oI Ui Saer. W Seare aid
qrTe ST ™ WTERTd Ul STITERIIT
i e snfor esfte wfedt qracht. s
e ATfedl qufie twrmEel, o g
frepufya Mg el AR @R e
FHATHTS! TIAEA ol A= wrEd g, Tait
feeefiorgaan <@@ dedw BlAl. HAd (U
WAHEd HerR el WU, e gl
TIEROTAT U2 CUATH FTfTde.

T 11 A R0%E 11 2%



frfreen wmTit firesteren wifediafea s
T8 AUt SNe sqer AT (31, &, & ST 8)
M Roo0 T LYoo HT BId. ATehT SheT=AT WA
e YEHITTET I TUTE WIT BlAl. ITERL ST 31
TR AU IWRUATSRIAT GRf ST Bielt. T
Shedl Taesd TEU TS Bld Ul Ishieted! ATt
TSRS 1 3TN WM gear. wat fdees
ITETAT TS ST BTer=nel geoft 8.

I W Mash=T Hfdd shoten faeRToTeR
gl HTesvaTETeSd Ial Uhel foame. feafas
Y MEhHl TIHh qHTSI=l Hed ==
Hoor fea.

ISTEl e WY Sur=rEl 39,
femTéea aredera fgwgd ¢uo Y gawn e
WEEH kA wdr. gedfrem ek ST
forae yotat s1feaea wefsia wvtara a1 Tagdet 7
YRS Bd. TS YRR fogaares 3.
9= gEehi AT ATdHl d B faWaTa
frmfor &,

HTE THTS ool THRTAT ST AT,

IR HE TA IMhR=A A@e! Foodl a9,
BT A=A BT iae d HTehid shid 3T9d.
& ugd Pid: HaeAEaE YRSl 3R, UHTS
qUITEl @iefl, e SHT gieted fhar o
HAUUIEEd 91 THUAEEAE! hivdE INEd] <
Iehd ATEI. AR &l sheddl & deedl A
JATH Teu I ot wgd e

Jate feasft et et 9 |
QA TEdd YW, 9E SEqd e
YHTSTAT 83 3T AT ATl I Fergetean
foepToTier TMe SvamE Fifie. o o= T Bl

gehar  fram  Thern. wvemE dwe
sgTfe ITufed I e wwaE A
I FEEe. LR qHTSI  SHIvTE
HHE A 7 AU FEEG dRed! @UEE Th
ST JHTOT B .

T 11 S 0% 1 R0



G- 8, =T JSAT GIEHTH & AR A=
wfgrice e ol Rreas & ok diga
AT Bt 3T B Tevd Fred feoieft T
e —mfetar AR wUel A gl
TG <hTdl SEdTierd fodit fopam Yoo g2 @i
3TEUT AT 1. HIVdIE! Aigd feerell @R gaeh
QI JTEUR gl BRI AT 0 Helad S Gied
Ffgad 9. Ul TSEvl TG O,
i wehre 9t g fowmft fafelt wigrmn
ot aden. e fagae IR fewmndd =
ST 3T fagen. @reRtar @Y faem e @@
IehT AdE Tlged.

Mo T &1 & fidt sEa sa o
T, T SiayaTs redian (Tt fafeda
qofl  ANTOTETEAAT  SIHATOR Foa ==
A, FASdATEl o= HEmil Ushaell Aol 6,
TERUAT  @EaEgad! S ShrEHEEd
*el. uo FIIdad T d g Iehol. T AED
faepmoft fogi @iew =9 3R 3 srEdTe i
feotl, TR aTRuATEAES gfETa gt SR
a1 fauieres Tegdr. wRo TAfed @ielt Has gy o
R Bl

T U TV IR T STerETSaTeA
INYTHRTAT THI TSt Hed duaran fufa aqa.
I dga  ifae g, diSEedre sman
St aTgshal W@ o Tl @@ o,
fowfswmft fogall @Ed 9 YaTE <a yarfed
HEA 9 AU °Ud HAEd. Giel, MhR AT F18T
T Fae e Hd. IuERtE HrEiETaT dad
AT AT TgdH 00 FeEd @i foh SHAM
AT AV Tegd. AHS 7 v o 3t
AT
Td Aifedin fassyumetar e Rt 3w
ST TqeT. HEYAH TAAGAT hefl Tetl, 37 0T
% € fowm wEd wum faset el @ s
hore UTtest, s 3ifad fadia o aar dgen
Sfeamen ITRMTE STetrE. W e foum snfr H
fradier Rrapmids oISt drewuen e,
ifara: feeaelt fowm, 6t foeefien, MR
Ul HEA qredet! el

BIAl. SEdTled fofel= g ToHER MiEh e
Bd. M wa e famdt heft, & @ @
et e SrewEl. Tw RmEe @ Smit gl
o 3l shefl. Téumoml grdter feem. @ e @i
I T AT aesid 39 gl

@ g Uaeifaes Fra. gEAfRT ST
Frdl. HST T TET BT Al THEH dTederdia
AT STATSRUTE SO WRIGH 2Tehd BIdl. Sheict
i gaiee die %% 3W 2d. T ffew o
Sl fiedl. Wg91 SR JTRfaice B
TErEAT M SR A=t MES Hhotdl 2.
I W sy @l gl g
ST Tqeddal @M qrEe!.

FYN USd TGl AT OEAT TSI
fremet. 4 Qoo wWiew g Bld. = wfshan sfereiaet
e, WA et T el Sk Hell Serae.
ST T 3T Faferde hral Sietetl 37, B
STl Bl WRATeAl 3fvges e widgaes
A=A MaEieR e gid. A1 foamH e
& Teholel .

TSRl fiesdra %W g g oel. dTsd
@R T @res SATgTa % @S ATl SR
3T M=, §o Peora Ul f3Ry armel. @iet!
Ro-%00 e T il Tae f3Ry emret, i faed

T %2 3-3Rrferfor W= gémr seomER
JTOT FATISSITEAT gl |1 TSV aR 0T hedl.
RUAd A1 ‘sfag® 99 a9 3.
I uTeTe fERemeR. it wia Sheft, o Y
e FITUATRAT TET 39,

(e 3T @H : HR TRA HUTA )

TR IR https://swarajyamag.com/defence/a-
phenomenal-pokhran-mission-from-site-selection-
to-shaft-sinking

- g M

nvgole @gmail.com

formam 1| AR 2028 11 %2



FIHM Seel U BNATE A=Al ScaSEeE
fmfor smoren STwdT. W1 SEEdGTS ST
TR qIEHaTE ST FTarerend Hig= SHvmd
9¢A B 3fTed. fodTeAT wdwreAl  HEATIRE
AHETA TR faRvd: AR TS d
3T AT Jeat=al aTdTatver BN
gfom sn[aqd 9 feameHs sTmRd.

9CUE TIEl 48 e B A1 MR Tl
SN 8 grEey fot B 1 gamges gedien
ﬁmmﬁ%l(@l adyell qHZ add ST

ST BV EAAIC ST FATE IS WA A, IR

Sl deciRidefi
IARISCRI DR

K £1o| RN o

HHl HOIEE IS GEEaw. AT gIAT
gitwert Mt seft. smem, hes 9 aRomed
1 gafged T H1Yd 3 hreraei-i grom=n
ST 9 T e TR HEA TG shetl Sl
e fiF HEEYU ST (WiEiehid, sfite)
uifedt qe feoft 3.

Hitedet Terehict
1 erafged e IREAT 9Rd U Bid

3T fog ot it TRgSE 9 SAifeasy § g i ave weh sma 9 et a9 o et
THRS () foronardl umesies 3TRd, WU & WWeX ¢R¢w A1 feasft stawga mifad
FAdIE TS, e SESTHTEE T 99 3 aR Webladl @I S I SR RUE ey
NS foh0l IMYA BdTd 9 oI IcESel A, & TR TS Arfaes e feaw dmemr e
I IEgd ded YU RETEETe gaWE - S[l. S W el Ay wEl
FEATHIS! HRUAYA 3Tl 3Ted. Foldiel STsdTel JHTT
Tqd deerd 3T U e SRSATEETEEd HI .
T MU S S ol Vienna
%Wﬁm%@mwm Convention on

KR! THTOT SR :
I MLl Protection of
USRS w1y s gl 0zone Layer
ThT HETEHA M1 &1 el S e qalil
HEY goATEl SANET e g,

TAMENA  §¢d  STaWPE  UTdesieR
siftpramiid deifiegeen  fog wEd @R
YRS gafauarardt R, fmmeeft, afwe,
TYF HRHA sl i soama seft. =
Tate TEwT HE U S SIS
gueATe fosduur U, gIHE See=AT HTa
gfomm= 3R 0 g o g cresvrErdt fohan

T 11 AR R0%E 11 3R



AT IUTAISH] SEITETS! 4R ¢l ETett foguan
3 ToTedT JATUAYFTT Aif~Tel TIeiehict Saevar=
3 HATT AT AT B ¢ THART 8_¢R Tsit
gE . M gR%0 Hlell oigd, 2% Hrefl
AUefl, 9]%3 WAl HIUFTH, L33 HICH sehieh,
28R4 HTEr  feguAr, R0 HEl Hif<Ed,
9%%¢ TIeht ITeferan, 9]%% wred fasffn swfor
R0%E ITCAl fohmelt 3mem 9% feshmm=n 3
Hif~ael TISIhIcTaed LU HIvaTd 3Tea. foauar
o3[ AT AT Telshical a1 clgiell $%§
Sy & FOdE gEE A e e
Tyt gfagrETdie ST fieTeren afger s
STAT. AT BT SATIHIT AT TR T
A ImeaSEn 7 i Hraa IR detet
IAYT TEHhAT USTEIcHS 3T 3.
e (FodeR) &1 o A 9 3T,
TTATEONA SMEHI3R T TITHI3R (qUreR) a1 gF
W IEedl. ATHIIR & o AMHET 20
q & fopctfictada @, WIATHIR &
o v d Yo fraHiew 3IrEdl.

fiog &1, wifaer Serhicrefl e simersvl
HoAH, FEAWHMAT  SCNHAR  3eTfachadie
HIE= THT & o040 d oo AT HIAEEHT

SoagIHad 9 PN &5 IAGHE IS ST,
FARM, FARM, STHH, JARIEH JARE gotiehre-
JTEAAT WA TR ST JHOT Bt
gId. Hifead Wieihiorea femigar ad g
forma: foepfaa Tyt a1 @A TR S e
A% Tl EIGIHRUSTeh-al T v
A 3R 9 I ITHASSIIul el 8. MBS
3D THIYT GURUIATE FeaTd STefl 3718,

FIC! METhie
TYF TFEETH TR0 9 e a1 fawmex
8233 Wl TSl qumdiet et €t S A9

T NNEEA

FARIE= et i S | 1 i S b
TG dTee T Hal, Wiehell, AT

United Nations Framework Convention on Climate Change
Third Session, Conference of the Parties
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1 Uefi STd. Teh gersta fohar uered s
TReTateR g firesd 3mfor Arsfemerman |fsha
BId. I Jfshet 3907 WTHfaehie SfadTg Teura
A frei 318 wEurdl.

Ald.

SRR T

® Monoclonal antibodies (mAbs or
MoAbs) : TETan fafsms SR usfiar e
HOAHES JATSa A1 fafsre wfmr=n
T IR holed] 37T,

® Chimeric antigen receptor (CAR) T-cell
therapy : UEM=AT T d1-U3fiAT
SIcfafdd wed o USfiaT 98 el 9.

® Tumor infiltrating lymphocytes (TILs) :
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IMMUNOTHERAPIES IN
CANCER

AT AT@deT SATaTd. 3T a1 IR
T ST ST heE) USfiAT 98 .

® Immune checkpoint inhibitors
o Red=a  wAte  Sfieigd o
HE UEf MeEd w1 AE e fag
Eul

® Cancer vaccines : HIgl HES] d
fftdt oot

e Cytokines: ® T TTUehRETHAAT hed

® Oncolytic virus therapy : &l ﬁNWEIT

TS Scqiafdd e el Usfiar 98
T

® Immunomodulators (non-specific
immunotherapies) : T REHd=AT
SHIE HFTHT IENUT HEA HIal T Hdl
T HLAT IdTd.

SIS T 6l AT § 3T Fehiat T
31T, TG TR, IATHR, AT M0 IKeier
T TR AT o Saeed 318d. SRS €=
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CAR-T CELL THERAPY

USING GENETICALLY MODIFIED IMMUNE CELLS
To TARGET AND DesTRoY CANCER CELLS
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T a9 cal feawm ifqecmel  dsmirean
TEERGTAT TETS AN URTAT hIe! HES Sheren

YT Ul ATl

TEHTRE
FIATEl HA Bl TEUN Sehd e
(SAfesh TeA) B @ YH@ RO 3Ed. R
S IcafEd fhar gfommeie sea &1 fafay
THE YhRAT HEL Feledl  HaHmr  fohan
FupaTEl SHeex fafgy Sedia SmaTe ST
31 IrehdTd. HTE! fafdry armrhwEEdE s
RO e & Wehd. STV TEU[E SRRt
Il & ITER HOAYE FFd HEEE 3.
WAl gaeical STATHTEhHTST T8US ST fehall

TRAME IANEdT ol EA atd SRS
YA .

® PD-1 (programmed cell death-1) protein

® PD-L1 (programmed death-ligand 1) protein

® CTL--4 (cytotoxic T-lymphocyte-associated
protein 4)
TMB (tumor mutational burden)
MSI (microsatellite instability)
CD19 (cluster of differentiation 19) protein
CD20 (cluster of differentiation 20) protein
BCM- (B cell maturation antigen)

GPRC5D (G protein-coupled receptor family
C group 5 member D)

CD38 (cluster of differentiation 38) protein
® SL-MF7 (signaling lymphocyte activation

molecule family member 7) protein

9. "Rl fopan ifsuorw guarenn gt ardern
ATHR HHI HOIHERI.
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HAH AT AT, ATl IS SR
3 TR,

AIESTHae

IR HE ITER UG HEH SRAISR
AEeghae dod W @A, o SAfeduied
Wwﬁ
FHIagiaw T Ju
YhaT SATOTEN
At ardt gror SAfer gao
USTshTgd Seel. (URIsS)
T A
AreIhEd et fiavgm
Hea forwamen
EARIRIT:]
TTfshRE e dge u=ft I8 2o,

TR femeft Tl omR ?
%. 3 IUER Ugdl IR STard. AT Wi

ferdidier st & gt aTaiet 3.
. % Ut A1 weft el OrrafaeeaaTE

ﬁ(\Gm;o(w/U.ﬁo

EEIECEEIFN
3. T3 ded Fol @ g ifeage
SIS HRIT 3.

Y. oHfEaed SRHIST deTeT gfd@re o
2020  Heft  holedl  THT  FAUIHR
forpreefees  oghftEmadl  CAR-T Usft ot
YU GAHed 83 WA ITERHM Ch%
AW ST A0 A el M §0% ot
T ST, T e fe8qd 3Tl 31 6 il
e it s=ama wigen ywmona & A ey
Sl ATEL

Sl deehlcel doetl &1!

CAR-T Usfl 9Tt Bur=n Tramed TR e
e 3% fogd AT SRl 3THd. AEEIhTE
FrEee TSl U HAYTH AR, A3 HIET -0
fega g Bifteamaa eieet=a fmefiare
A 3TE.

- Bi. T Wi
ranjan.garge @gmail.com

formam 1| AR 028 11 33



AYHETETEd Ttaicd quueel Jeehi asa STehia
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feqa Jum=n FgAd=a AEUTeRd e A1 M|
ToqH W AT ANRAT SR FRAET (=
FfER) " 9 <™ FEEol. HRU qrd
T HY INE A AR GG e
Tegd !

AT <uHY AYHET™ SREiCH 7 ATHSR
Y M7 3 TSl It AT o8 A1, SRS &
wog, oM - ek ST STHRIa SO
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I deq SANEEE, I YUH B WG AT
3 TS AT, T HIE TINIHT qd, Shorame
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Ny N NN
ol 3cidIScicl DI
1. Wt 9ae

R I AN AT HEhH T Mo
dThIT a3 foE= SrdehTd &1 e YW ST,
g A1 Ve Y3 HUSd d SRERA! (diabaino)
1 i fspamuemed. ‘SEeEAl a1 fshamdern 3t
TG B I IR, SRS T ATl
T foRdigt dmoft wimeet alEl <= ST gd
e SATUATE, FEUISE d G HEAEA A BI0AT
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ez e s Sfeeen dudE
Tgqmed, RIS R T b AR 3390
TRl TRNHE AYHEH fihlol  oholel 318, M
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qYAgN AT AYEE Tl A SAfae
I TV helol 3. AL, TYHERT ST
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afee fedis’ (polyuric wasting disease) Y el
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T fadeha 9 318, M fofgd 3ol 318,
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Mk e Serehia Srard fega Tfga.

HlesTeAT IIdehtd, fEacaeis a1 e, ‘frfous
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71 fogia i gum aiger. sl 3w W,

TEfCH B hae AU M HRRTET 3R
3R 318 I CoHe A a8, e,
THeHE I Aieel & AdE g 3Twid
IR SATUT T SR STediael Ueh A=l
HeATaT T ST

ooy I o faga Aeen H Ayguel
womefie STt -mAfaes  (qifergfen)  awen
TAfiEmeE Hreeicdl dHS 3. B S ST
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AR TfEeAT 3TETEl. q8E, 1 HisMed GHIS
AR YA AP FAAAHSE! SRS AT
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IRAIThgTd & FH Hed SRRWed  digd
T, JFE IEN gddel Wl YU
FOAT AU °9 Mg HATd AT Hehoudal, T
T A e dasw Afegsn A=
TERHY S SR ool e g @R,
ISIE] 1%1'%@@'[, The Canon of Medicine T
TEAhTET U S UGl 3 Iashiadd
U WISl YWE BIAl. WYHE WU SedE 99
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d HBol IEE I HHA ST
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"Rational Treatment Of Pharmacology’ & U
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I TH YU FRT Tofeet TR, YR wwor
AT MEAEE! M WIS shel STV SRIETEH
I el e HAFEH B WeGE SISl
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e HUR I3 o o= SeR ! AR 9
Gq AT AT AR T AT ST ME
T 3@ Sl BIAl. T eeTd A9 SR
AR HYHE Y hololal . WG, gHd A

3@ HO foefta &1 fgen JdeH Juhe a3

HITAC!, SRR SiamRiel] ST J&c J/et, Sis)
fr g wE™ "dd oM smale Hed; qud
3T, iEehled AT HTeeiel] Wieh AR 3h
FRO i feeft, womme sEefes =Rl =9,
B MhE uiag facfia It sieEs g4, o
H3 T Sl Bd. UITT <MWY TTHET ATHH
foef| o yom erEfem=a Tl @oE ARG
@ Mg FAEcarn fafer feem, @ mma W@,
sEefeEeR 3 Fm-fafaa soer TheR aimm
focf@ It good. W A1 NS SHECH
Asfeo™ &0 A W BS Yhd AR, q9d,
TREH BT T F AYERE S 6
I, I WERURE NHE uing faefig ¢
Il TR,

safe  Aosfeg=n  sfoemmdile e
g W ATV ST s Toteh MSTeTed 3900

Holel AR foefide AEld P 3™ ARl Y HieIrea d@my 9=l S
R, MY el sfagM, A - . @t ae
SATSTRT=AT RUM=AT H{AT=AT =T Fi?{ﬂ'h, AT swateebapat @ gmail.com
i1 ]l
Aqehtd UG B IR
HERTET=AT

SR

HuTeA : Uftg SMRISeRR 99Tia Hesehutt
TS ST = 19RO HedTel Iui= 3T Tl S
Th HETEYU GEUE.
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TuEHid, FIHAT, TP S TR HI0TTer
WA TS A8l ? Ia8TedTd ot AWM qeraf=ht
AT NS 3T, AT FUTHET ; J&Ied
wed fearedien st gl We=e swd. gl
I TEUS BR ATal U1 TTIRUMY 30-Yo FETge]
2 uerd a1ee degl ST Tgd Fegdl. STSTRIAR]
2 T wE fHesd Jud, fiee o wr =
T9q 3T Hewe foeha IO FERfiE Tegd ST
. wefE, HSH Infr Fivradt ugrd SR
freara. @ f9v=e deet a0 8s s o
IR, AR Yok 7 dered e sHare AT
wrEre Feafedt sede ol qliel @meE W
Ugd 3R, I e YRUMH Tl 318 7 FH=Hid
o1 @I gad el 3R, IrEEUS ShiveT
AT S I Gra fhal @S T B GO fhan
AUA FAE AOUE HE HWSEE g e
gurr= Temfthet il vl A, S %™ Bl
A 38?7 doehe Yo AEEH @IAMT 390

G - S @ T I fTERE qvEen Jeed
Tl 3R, 3ATdT @AY T SH=ITA
FE WH - HE WS & gEr=T i
HBYSBIE T 3. a1 FAfthd! agd qeam=
HIUE HYHTG USA 3T aegiedt i aeft .
313N UifRrda Wieciedn g =e o Saferd
B 17 U ga= fspan s @reamat
FAYI A, ITEd "eRd 3t foER wEd
GleiedT doiehe Yeidte = adl ieuur gigat <,
7T 9 USAl. TH HIVIAE! oIt ATEe AT W derra
TR HET T foheft SwTOTa Bt ATeR S Mt
ST 3TRd. LT WTEAT A Tk HTorEri
HHGehdl, IR TSUEEY, HATIATehdl JTaTal
R Faeie 3. det fohelt i 8 IR 2
BR g ARE. dd SrEd | qrau 3107 Tehel
TSUTETS aTedeal ol ol Wd aTqeol
G A= A8, WA WA ddd dgee FEd
MY g he I ThiEhd dOR BaTd. e
e, TCIALHT, AZIVI T FehelT=l freh R A= Gteht

ST T[T T had ATEl A1 318 dTed Ugd AT 1
H FehID IR 7 HRV IS IE. WHO=AT TFagt
THARITER GIAT 3eh HRUMIh! Teh Fo R
3R ECAMIHR] ST A= HaY detehe. TaTdi=al
TeATel SHgelT AT, e 31 el et efishran
AT A @Il Id FAEATA, I IR,
TRt AR CEUUE I VIR B 39S ITE.

T Ul X el ! der-qur -HIei=
QI a0l TEuIel HIV[E A 318 38 gHscl
SITd 319, | quTd sHactel qered @rer e 7
fivdfa da A a3, @rEmerd snfon
WA Teh A foEE e Hden I

I S geard Slel. degTaid &

qTEdl. TEF dol T JHIUIG qr9ael U g A%
ARTCATETE] A9ae a dore TiaaesH aid 3

IR HTdh Udsh IR BldTd.
WrEdd T =T geeh

I uh Ry R’¢%  THfCTENES
(triglycerides).

TR a2 : % d W% A1 TeHMS deTrel

gamE, T 3 fespreuon ym g,

Tradd RS AIgHd [eraderd. hiveTgl
TR & "¢ Al gHITEEs
(triglycerides). ﬁﬁﬁﬂmi’”@ﬂ 3 133'|'1$Ii'UL(fatty
acids) Sgoiel AT, U TEUISl BRIgISH AT
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HI AT THHABHHT g Seiell UTes. & AT
3 UhRE TEAM. d Hd WRIdAME  hHSTE
THTOG TS

Be wga UQA (saturated fatty acid) : 3T
UCTFATHEY  hle-aT Uhal e (double bond)
AT, fhAT Shetedl @TEMETHeh! TR, g I
T, SO HASHIG HE AHE FIH G
ST JHTOTG 3T8d ST ed TeITIehRI= e
Wﬂﬁ?ﬁﬂﬁﬂﬂﬁ:—nﬁ ft, et amfr ==
AL GIH TR IS TH0NG 376 ; W =
WE@%{WWWWWW
7 TN AR 39 W AR, § HgH Ao
I3, TS dd I UMHded JEed 7S
THIUG 3T8d. RGBT demed §qH Herd agH
AT (short fatty acid chains) AEd FSI'I'EI,@ I
ThIG I Bl ThdaThs dIeact 9, dreedrd
dlehg ¢I°€)(‘I AT JdMYL <hild. 3IdYdH
JTTT WTfieh TETEey GURUATEATS! 1= IUFT Bl
I Yergtear Idl Hedrem Ufomy U LDL
HIARTARE 1@ BIU. AT hiAL e JHTOT

STETH e T 378, TXg 91 9eehid o a1
THTUME {0 TS 3178 AT oo dTed.

Bk agamqa A (polyunsaturated fatty
acids, PUSAs) : IME Thigd S U g, fged
JFAM. © HEFA YHEIH GF YR oAl
o geviieed fauree 3R,

a.aﬁ'ﬁ"ﬂ—?eﬁm(omegaa):ﬁ EIZEFEE?TI%
AT THEU, Sosles hH! {0 AT TadTdied
Trferatgee a1 il S0 & HH HLdl. & TH
e, HehleTaE A, 31es3l, 33T o= (chia
seeds) 3TV 3Thie ATHEN Hectsh YUV ST,
AT JMENG AT YT THIES hefl UTies.

b. m—aﬁm(omegaﬁ):amaﬁﬁ%
ST 3T ASTEE ¥ IS HEwa= 3778,
B U<h AT, Thl, AR dol, Hehraar i
IERIl (nuts and seeds) I TEAI. & et
AT MENT THEY H o™ TR,

ferentes wee -
JMCT 3T JHIUTG A Ush dordl gard,
T AT feeprauen IETet SR 3ard. BRE

qEAS IR bl dTedl, ST
TEAhEGRE  ufung g% Wehdl.  Segfore
i HH B S =T IO TS ga=a
YHRET (type 2) HYHE BIVAE IRIAl dTed.
AUV G dTedl. qdgl el wiies fhamandt
Usfi=an AR WEETET U 3 ATRE
Hifdard (cortisol), Q’Rﬁﬁq (estrogen), LA
(testosterone) JERT  HEWT=AT  GUThT=Al
(hormone) fafifdrarst Fl?CTFI ﬁa'l'l?'ﬂ?ﬁ JATIRIehdl

HAIAT THTG BRECRSHIG A AT d
HIALTT™ TG BTR3NSO HHT HOIH Hed
AT, ATSAT JHIONG Siied< A, D, E 379dTd.

AFeR TR N U Wew feeiel
MR, UM HqH WIS Y SR VS 4o
d &u% 3ME. 2o UH gUMA 30 faeft W
HIEA T, Tehel TEIH HEA % T 30%
I, 7 WUl FARFCR AR, o safafe
Fh A 3 d L% I Sfiea K2 3 o
TR daAmE FHd. g oJoles  IEle wigen

341%. YT hUMEAT JHTYAAT \ficlullﬂ'k'i YT HQFATAT
quiae ST Il JUTR ATEY.

R. Thdd Wﬁ'q’lﬂ (mono unsaturated fatty
acids, MUSAs) : 3T U™ Tehd fgeer 378l &
HTHh LI, JASAT ST ST ITET Hlecte
JAmE A YHONG STl & U HISATel
AR 38, T hid&eld, dRe
(glucose), I UTAST AT TEUITE 1T Hidl. LDL
HHt HEA AT HDL T TS hlcreeder=
qTaedt A TEel! Sd. IRl e I TRgelt
WIHT&TSUO@HTWW@H} usft 3for

HATASAT=AT IIEES!, AT I HBT3
(inflammation) S HOIERT BEREN] 3TI%
Sieee E 9 TeaTA TR BrResi 3
d BR IS JHE 3d. gIE A =TTt
JUA AT JHIOTG 9 @R hled &ehd
. TS IS BIEEE B
WEAS HIvIde a5 ATEl, T Teieh WrErder=
o I HTRd. FETTIRUY @rEde T
IO AH-TR AT TGl Hhdl, Hd |
qIEdr, BIEUiETd! T JeuraTd!. creafaied
SfpTETdt a1, vl ISl I, ek, fafeRe 9

TSI (nerve sheath) TS SUITHIST Ueshed

ST U R ATIHTTG SIS0 8 e gid 3.

formam 11 AR 038 1 3¢



HIUd 9 ST g 3T HITHTST TAT=T A9 TR

I dATd I W, SAfestifedse s fawr

AR ITaEA U o 3R, dATd] ST
qATES Tk AT AT TeehT™ T dATHE e JHToT
BOU 3Hd. O M -3 dol eI
I, TEUS Tl Teehi= AT AR FHATA
HIYAT ST, IgTeoned, Tral TRl gt HATTores
qd IIWd I T AT SISl Usd ded 37T
FEIHSIdA IS, FEl HlegId YETde aTaid
A T AT LA Tsd do fehell TS q
(TR TATAT 0% ) STHTAT Tlehd ATal. 3T FhR
AT ST ShIdMT AT Teshi=l TR 30T
IR TGeATER T FTEAT AT qife.
Had BT AR @ T U
IR=AT SIS Grerder= a9 hidHT s
e foremra 90 Wee 3R, WS fehdl ISR

geeh [TV SToiel 3T ITehard.

3. ¥ %R€0 UEA WA Td ST
TEAT, ITTE IR B TG (AHA)
qH HowATe THIY HERME HH e i
frerE #a@ g, ? OTHIOT TRV RS e
ISHTRTAT & THFRMUE S 9. & RerE =
HIA HTeTed FRNEATS fsehuta merf ardt.
W Ielhe  Foledl Al =] Hod
foga 3Tt 3R Wl HIH HeTATE EEIITIRI Hies
T HIEE! qag ARl A= 7Y I A H HqH
HEFTaRIe FRNEATd Tsh Y TeH= 3178 o Faurt
I WA LDL HioeeHed d16 &ld. 9oL

(calories) TSl STl 318, HIAMEE! (F= do
TASHE!, BIeUiEEl, deuEEl 3AE)  dd
TI 3T I R e HIvd dd e 8
3EA UTfESl. Todh deATd dNTel, HEI| AT amse
oY 3TATad. USRI ISl foamn ar-

o = foha i ATUHMTT ITRUITETS! Wrerde
: I MBI 3AifeTeg 9 (extra virgin olive oil,
EVOO). T qIHE EEATHIE! STRIEGRA Tshl STEH
Uerd W TG 31Ed. 89 drehed
JAfesrifaase o JTBaias (inflammation) S HLATd
TIE TV TS SR, AT dATs g AT AIHE
FHl FEES g 1 I qUHHERE! d19& 3.

o wigwl fHar SfFmEIEST IEheAd,
‘ﬁTIETUTIﬁFT (cold press) qU I 3TI% 3 % qd
T ANREET EVOO daRE™ 3R W
I AOHEE IR a0 FTed. HRU A1 dae 9T
YU AIHE @I S 3R,

o ST 3T devmETSt Sl WrRdd T
IR, I qAWE GJH HEFATE YHT HHT I
JATT- 3 BT 6¢eh 3R, q8d, T dATl 3= ATIHH=Ia
X Adl. qHE, ST hlegdd doTe] ST Iga.

o I AN fHar IR TUE T A
feruugel - @oft, @@ @ feruuguia w9
ATl HET ST YHONG 3TEd. adEl AT
TAMENE! HTEl Tdsh JIFaYs  3MMEd.  HHl
YHTIMG IR SHUAAT &lehd ATal.

o IUE T : fmEeg damT IR Il
ST, I ATIHHTG fohall Tl THRFTSAT JTITed

eI HIMYATa 38 fogm omet oy i gdiw
YIhTAT AT AN HlEEl THNOMH IR
E1E A O B S A B
TR WV SHTET g9 30T gar=! wered.
I QU= ST TR T shelced 914,
IR M1 TS qerd.
+HHld HH T A TSe (dark)
chocolate.

& UeTY WY EEATAT STRATETS! A ATEL.
TCATThRIET YTehT dTg ITehal.

® Tboiel MU I WA hotel ATecam

gerdf.
® W T T SRl e
® TURHhIT Sholel MM TR&Teh (preservative)
BIGK IR

wﬁaaﬂ:ﬁ HIEAAT AN hlal  WERfeRreR
ey §qH "enl ST el geATeA
WWWWWW%W
319 Iy SreuamETd! ST GeneETE WS 3R,
YIEHTd B T del-q4 TRAHT gaHH, T,
RN SeurEen, M WEY giEr fTER
ST, ThlE dATT A9 ITBTET. AT e
HH HAFT FANES] M IHUd Ir=l q@id
foem o e 3R, Uik Soid Tered o=
HUd 7 399,

— Frgen St

josudha47@ gmail.com
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¢ TETE (W) I SiE TEEE sHaced a1
TR ST (FIT) A T AR SR AT I T AT T, e, fides fhar
Y@ YT RAT 3Tz, M fodeoren 9rq dreATAT qiil, Heed] 9%, it ool —qaareA
HreaTd HAqd $fod SRR g% el ST, SiHT 1 "e M SidehmHIqd aaR Shedl ST
HE B FAHE SE ik IcaTeTael Hiss YHIoeR. R S Sy Sidehmiel iEl 3¢l
IR S, e @ werers qoff, Tomadt aw ehdl ¢ 9 gRaEel! 3R,
I eTfifeh Sl AR HOAEEE a6 = .
YT ST SREE &1 W Eepdt anfy  SAldeh sk HEA T ~
dAETeAn faspmran e sme. swRaren fay 9. STUeATl SAT IEET R gl 3R,
gepdidiel  HIGA-l-GR A WSl i e sfoelt g, i, wenfie o
3.0 uoomHid TR HES R e o e 4 NP
SATIer ‘Tee I et Felld I M I orq oig B S@aFn @ R S @Ew
TECT G W, T IH AT S g o Fefd Wil Saeh s, a R
fapfld el TaF@ dEgs fqaeqd @M g N e
e ISl ST A A . & ded fo9iy wehr=aAl ded fohen mrdfla
R IS A SFAR S IGEM gy 399 g (sies) e o . Fed
TS THUMER TR el TS AN, $Ha Fr= Aol T e TR B, tRen
sl Reefien e & M oo s ot S e a7t a0 AT
WWWW‘memww@wmw.

M e

TR ¢

T 1| SARE 203 11 %o




MRl R 9 Hfl (TEf) SRR S
T S MY Saeiell AT gRaael 318, Jr=n
TIR AT ATHEH FeTall STt hiedT AT JTarat
g Al g Yeme) fawmren 3. W "
fodescianl 9T TquaTETdl  IMIUT @l HEedTeR
SITEA=AT 4TqeT STel JEUTara! arel 39l 3iTed.

3. Hafuq grq fhan fagarqen fafie =
a1 gaEaT g9 draaen S,

¥. Todeseien 307 4Tq T FERAH TBED.
T AT STl A TGS A hetl ATl

4. T IO U IS T STeATeR = Iug
foham g 3TTd TIR Seiehl I STeX Shieeh! ITd.

§&. I IEGAT Hel "% H, AfdiEd 9T
I TRUT ST TR 3HeATE fo= AT e
Ik URETOG SO0, hiid M, T ST
HW Hed faen Afqg w9 foor I,

FHoA HET BT ISATIRE SHEREET 3R
M I fadeseren o1 el JAARET 3R

..
- — - —

. e

o

B

.Ul (3) 9 fo=m g (31) -
() UL, () YTGRY SHiquard
dis, (3) YIqRY STex USUarEl 47,
¥) SSrdl HIBTIIA! TMHI,

e 2

RICEoE ﬁwﬁ%mﬁaﬁ.ﬁ@aﬂ%ﬂ,
Wﬁ?ﬂﬁaﬁwﬁwwwsd sfemd aeqm
e, AEd, AR, IoH, H&AT MMV Thdl A=
foaR &&a 9% HITET IFTHRM TgaH TR
HUT 7 @ .

?. Aiesw™

AT HRUMHIS! LT 3 WHT Tehd SIS
ANTATG. TS el SA1S HREH TEA AT BT
T TEITE STEAT. HREH EWEIT=l A
TIR STeTea wﬁasﬁgﬁﬁmmﬁlﬁ
AT I ARG, T IR AT S hedd AT
fapdt fmfon 2. dcRen wE e SieE
Sreew W = e e g HaT I 9 Ieal
gfgemsmm Sgar Adrd.

Y WEAT AgH el Tgai-t HLard
(2) SmEsmM, () w@hm, (3) fadesissm
(Ffem), (¥) ffe, (1) drem, (8) Ev
e, (©) TE SAe, (¢) 3MH= e, ufgedn gH
NI CH W TshHehHT Srgvaranet fafdre arqen
fadesen = Seren fewmft e, Ierewny,
Treefar. fadesiie a1 Jehrid 9T ST TehT 9Tqe gF
YT ThHehTH SIS STHATd e g faehroft
T GTqE! It 9 AT 2eh Tehid dedt fadesad
THEY BIdl. 3T bl SIS TlSaul IET 319,
ITEAT ST hTerd ArTd. fegfén an ugdia arq=an
YT Tehdl 964 3Telt Srerean faehroft fegerean
STEAT SATRRAMRN Hih 9T BdTd. Hal oaTd
Tege HTe[d Neger=AT HiehTaTat STTeTed I 3%
FIA a1 AT WIERAH feger=an SiemE SHR
TATd. TRLTh AT TG aTq= foharl &7 9 S1eTqe T
THHABHT I hlad-GicTer=al SUS U Ter=am
A SIS AT UgdH 9iqa feal TUTqE |
JIAREAT faehe yeraft g g3 Siedrd. gresis A
TGdId SET=AT HIERA 9Tl §F R SIS
HATd. S fghmft Tt armefe Wishra fohar
Gievfid Reom gaa 9w fhen ®&men TR wm

oAU 1| AR R02E 11 %2



SlhedATal 4 I8l YT UehHehid ©g Jaeh SEdTd.
IMHeE TE AT Ugdld ST qHTeh! Teh 91T
U 3IAT I GO AT TEXT ecTeR U8 WRTER
JEadrd fohal TH hoedl WFTG U HF GUdrd.

SoagIS I aTqean Aed U fSupft fohan samen
(fergga 3mreh) fomfor et S, == yeIE IWAgR
1 AW S Qe JehedHE e UTSl 9Tq
fydess figesdt snfer @ w9 dg SamT ThEY

0 O WF dara fha UmATd dreEdie ggadrd.
TS TH T U B3 MMHTad gl 9 U AR
TE The Ul

I AT SSHMH  ATqEIuT  gEH
fadessite fhan dfeen 3 waia 9 wew@= 3.
I1d e fewmft sEeen arq faded g=1 =98
BIAHT AT AT TEHd Hlal 96 &l IehdTd
TRUA SRl 9] M &1 IS ISl FERT
HUA ANTd. T AU J=e el 3
ECIEICE e BRI G B EE MR G EE DRI G
HISHIS SARC M0 qerraeia wresn foehroft feom
TR SheAT SITdT. ITAT, &Te fohall Qg aTat shieed
ga fhar aifus e FEmEER  THESHET
Srevar dfce & T HEwrEl SArEnfie uishAn

gial. a1 fhammfi o< AT UTeafeqeh  3eTad
JTHhT 3.3 WA RIS IR,

T afeen (MIG - Metal Inert Gas Welding) 31
Jgdmed 3meh=AT faehmft Teh fher HfEer=it s
Tad qaefl A, dfesm HaHT  ardreRde
Fifeas e @El @9 'S W W
T AR Misha Il W %A B
IR hedl Al

fem afeen (TIG - Tungsten Inert Gas Welding) 3T
RN TS 7 fadesum S arqan soars
TR STl AT dAfeeT Ga 3 AT T Bld.
fimr afeemmme Tt shifeen Tomn s Sen
ST, q9T GTqd WX HTed T SHSUTETS! 3TTehea
Gﬁ@ﬁ?«n A1 R Tg RaTan ATl

g dfeen (Gas Welding/Oxy-Acetylene
Welding) a1 Tgdia fosuast saersiier smg=m amm

Sllsl=dl S{TdLd I%Idoéel(d Gﬂ%[ 3T|ﬁT qld
FTEIhdIaR > 91q (FPer Wed) ST T
HSEd TT9T TR hell SATal. STehi J&F W1 U9
g Sal. dfeemeg fafay yer y=fea 3mea.

Tolfageh 3Tk dfeen &1 dfceman gatd A1
IO AT YohR TR, AT SSTETEE dT9 hed

kel SArdl. SAifage amfur sffafefem =1 ar@
Thrsror UehA Yegd S AR Shell ST, AT SATdreA
3T 9T fodesen Sreet S, {59 i 3uerey
TEA 3T G AT, AT, ATl Hee fohdl
SR WIdIe sigeh™ &= oY i Jucied
Ted, fqd qeedl=al HHEE T= AN hell

TR 3

T 11 AT 0%E 11 %R



ST, ATdea AAffFasifafeler e T gata @er
01 TEUIS ATE1 AT haed 9T ISvITERE ATEl,
T A G Tl AAd Sehd- hIIUATETS !
BAl. IS Fgdh HRAAMHLA IS @l T &
I8! a1 STal, 3dehd o8 al ATeAT Tehl IoATell
S Tehaargl Ad M el b, e

T2, dice, Wh, faeta =T ATERaM areqie
TWEUTH SIEhM hefl STard, of B grRIeat fohar
U @ietal 3 9 Sigdr Iard. A1 hrEHed
B YAl Yekehl NI TR
3. 01 (wEtt)

JAIdhM, ST, ACUT o1 Sig:HR0T A7 Yfshai
TR Sheled Tleed TRl T SUeeh A=
IS AR uATEE! = IBAFTER. e
TAUIThAT (=41 TTERA U9, hiOl, v
TATE) HUSAT AT, Waw%a@mgé

AT FFAUHAGIT IR hol STaTd. A1 fshamge
IcATCASTHAT 3TTOT T[UTeT gieal YT dTee 3Ted.

T FAldd THIERE Teh 318 3eh W IR HLal |

Id FEAMS Al JSAUft w0 WS
USCAT o dgadl I FAH el 3R,

ydffea weaggl ®e, Sd, =@, gaan
IR I ITANTE gieft, U0 degTd HIA BRI
@ HE A=A EEAE gAEY a9 S
A, T e Ul 3 TR AT | wm
HE TR HET Hadl @A ? AW 3 fafae
I TIR HOAHES TSI URUNH AR,
ST 3T 37d HE 7Y A 50 9T,
e amer Merms anfr faforeten sidta s
TUITETS! T HISTAT HIA BRI HTE S
TR et M ff gTam= fhed geges =T 79
Ed 98 9% IAHR dIR hol. FHd=AT gH
& NG TAuehmEe! fafag st 3
T IURLU AR HIAT J0T IR FTA.

Td FAVRATHEN GTq=aT TehT qeheaTall I,
HIEA, TEd fohal BREgd e 3fewd ITHK,
gimmor (srEwyE) st fRfafim fed Sma. =
wfshden ‘mefEel foeeat woE’ 3@E TEum,

HROT A Aehl FHol 9rq ‘o’ fhar sren
HUT=AT TEAM HIgd bl Sal. IHL &
y@ sk FETES Bl

g. < (diy wefH) - wmed e qeet
(ST =T JeTiEd! Mo i A JATfoT
Thl RE-dise ST @A @R el
STeE B 3 ATl CSTIAThR 3R feett STal,
ﬂ@awww%ﬂl SITAl, ATl I o]
TR, W fohal 93 TR TR ohol STdTd.

2. Tufert wefrmed Sife oo smar snfor s
A 3Tl fhid et =T BT FUTC HvATHTa!
foham =ITeR WiEvll IEvEEE! Il 3. AT gF
& ThaT= ICET AThd! ¥ AL grREEel 3ed

3. fefom mefrmed I moRr feom=n fga
foean WM & el A fog ded 9.

Y. A T i F SAme arqEn guem
TS HUATHTS! T -Tige T aT & el
T3 WA TS M.

G, TTEfET & we TRMHRETER ufha 3R, A™
Isifes e e o wTEaET OTqEr 3T

T || s Q035 11 %3



IR &

YEA W higd IBWFT [STSIA shefl STl AT
TRETHE 3T Y&H 96 HEd Sie= Teehdl
TMSar Ad.

& UIQAT dhSATAAl HIYUIEET Jlok Eeh
AL 39 I Tl Th hiad HNYE TLhd
I ST fo=a areer daeied aTqe qeheeTd
[ECIEERETGH

o, URTTER AT Ufsham : 91 AT HSHh
srEar fohar == TR @Y faes swal, N9
IRAfeh g Rl 3tard, oo €, wer Wi
e fhtd |t fohar wmge Tehd SEdl 3T
T A fRR IEed @ = i uEd, ™
o #ed. Adia wrEl I o6 SThdl o 7
foeft amRa. S orqen @R, SREE fhar
TIEEHE U AT HISUITIT o HTH oA
YT @9 S h3IU IFHU SEIh 36, T
T T ST et I v, Hfed VT A
AT T & o= fafire ererfargy sHacf
A, IEE BE-Te Wid, fyHds wise,
HiaTee Tidl, Ffeeh TR TS AT fgw 3rem
YT TehTEd Ueh ha U TaTel 39eTed 3Ted. FHacdl
uTqe WA wEE R, d fdl e g fed
THE A IR, @ fohdl Tehal @IS
afor smfed ofe A W SetEn oMo foRmden

o %% 9 ISR @A 4. Tehl St 7
HATETS! e A VAT Hiad o1 Saua
UTET TIST GoheT HIUATd, T TAUHTT e el
TR VR 9% e d8F 3 Ihd. AN
fracen faw wt M JEdd. e
3Tk fehal TSTE=AT qo-d JFAVIRTHTG SITEd €T
IR STl TR F WISl U ThHA HEA W
aTerard ST 1 fodesad Sideh™Ia. ST,

¥, GTgeul SRR : AT WA Yo UTqe ik
oI A ST TR ITE FO AATdl JgrEETd
faftre SreEET=n AERAH 3R §S N 9TqE
Tehen TirETEn g 1 TSN IAUTT SHadId.
EMEETH S O I AR gl dl qat ueht fafire
TEd WISIard. A AT TR hild Al
TG HIEE! OTq T SATd ATe, T8 JTEvehal
FETE UTgUeeR 3 Uerdd frgesar ama.
ST WA 3R @Y T[andien 39al, S g
fhan fadeem sHaul @effe s@d snfn ST
afeggromane foey ued gd srEdE, IEn e
fowmft argeoiien AR e ST,

FHREHIG TR Seiedn arqurgd Ffresn
&I HI TIR hedT SITATd ST Td ShIvhIvTeT
JTETET AT GF TT@Hed SuT=T g1 U Y 3R,

~ &g "R
abghare @yahoo.co
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TR A5 g4 w81 ST SHdg
TH R N EEE] d TH ST 3
TR, STesT=aT W AT TGS e
FS=ATE TiEes 1T wRiftes TreTETdt <t U
JMEYIH M TG T TEE I & fow
I AT IR,

I T hl ATEl ITETEd 3 TS AT
s Tae d=n me fefo s st
T FEUEE WIAT MM SISl STRITETS
AU HEW Ueqd oUl, SNl U0 ST
TAIIHTAT TedTed <0 &1 A7 39 cad] ¢ d
AR <M WNldeh  &E9E HH18 (World
Breastfeeding Week) AT shell STal.

STfeh TR FEeAT (WHO) 31T Jfam=a
(UNICEF) JETohRH 2R%3 e B THTE & hvdTd
AT

T fafay e e S =& g9
PR SgraT AT AT T Ted Y8R S8,
7 3fer wren ol ys aff U megedt
AT ATt SITd IO HER SAfdmTd ITdediay,
LT Uideslal  fohal TSI-TE  UldSler  m=h
FAATATIN hedl .

Y T w1 S et e |
ifger fopam MR QoM Womelt dER U, et
e T HATSTSATE HEIad] sheddl 3ATR.

g1 T WIeq
IR g e A, I St fvar
AUHEETE, 81 1 938 Hesl 3Uclsy 3Ed. o
G fiehyH SRR WS 3Ed AT
WM TS JEIh o GYIged  FEATT
T = =9 Sresten AESH A 3.

TS FTHAT ITAHER Ufgedn - fegama
ST foreresn T gre T ST A At <o e
HIARCH. M= YA 3Ted 3@ all daca
el Ul Wd. d UGUITE oied S AEd Uu
AT WTHfAhReTRf] GU A o qMSH
ITSTOl TEvh  3TE.

hIcAgHos o= feoha form=an fearsft sresten
ST B YA, U d SAUCATIVE  ATSdTd
ST e U TR 7.

3MEH ¢Y HB[ad eidsh 3T8d, S Tierd
IRl BIaTd.

ST GUTd ITIehReh IRil 3TEd. AHS
TS IR, =W, HHER e St
g,
ST GUTUET J=Ee |, 9, IA, e
H .

Hreuelt dguuN, weWg, Ifclell FUATET EihT
Sl gl

THIEET IR TIRAUTTE g% S,

TWROUTAT  SgeeA el feeEd S
fotmr=n foshe ®/@ W@ I% vl @ gy
JuareAn el SraTT 3.

el o= WA g9 e e 3T
Jaard. o et FEf A CEeAERE! rEd.
e A STl ARl Bivareal gee |iert
JEGA JBI T W STe hIETE!.

Jeh S8 dTes AEd. bl a1 amfor fepcht
TY NI AT T AT 3T

IMEA T AT SRR TS Aehdld. Teh dl &l
dg d gF qEE STeE AU .

TEU TR U b W63 1§ AINTedTd o ol
JBE g¥ TSI,

oAU 1| AR R03E 11 %%



U7 AT YN ST A i G ddT 0 Yehed
Ted I T 9 GEAT HIUCAT HROTH TG Iehd

AU & hed M geardiel gaTal WH
Ik Tdes JTEAl VT AW 3EvTeh of JiH

I fo=R wHl HE kel WA AR ST I AT HTeiceh THATM. TALAT HITHE WS he

e fhar Sft seamged, a1 TR e WY
AN d 18d 3THel alidl d Yehol 318 3™
TS A4 g9 AIoel SToATE] MRl 3T

Al gy ITSiedTed §Ted IS hid fohall
I B 118 AT HAfIeha g AFTd. adiet
T ATCAHR ITTSeT HeTrell el hefl e ArTeft
R I g e IS ATl

WA HATETST 3TTE S0 S AT S0l
I A Wdd Qe SHaTd.

TRIA! ST Y OIS Y. STeT= W AT Sieh
BTATSR H3H 3T AU YIS I=fe FEeATE g
TSI d BT ST I hH ald.

TR WAD IRV §| d @l e wn
TG FEATAIAT T AN A ST aAdehl
TR IS AN, AT U SHIOE! dTed
SITA ST I dIedl ekt Y.

Fforeh JrEdd M gu U JHIUH o=
WIS A1 GHHS STesTeAT F Fmivr g,

Y U HTeAHR STBTAT HSat B TTtaes
BT ThTaTa FUIS! Goht A T1eTd 18 ST STal 3T8e
T Al ST gSdl ST FTSTAT Ao 9 & ATa.

Y U gE hed Ml 3% JAM &=
AR ER feeen Tt o €9, R A R,

FE g feguqd 9= 9 "@El 9ael
AT Sl ST ST 3 8% Wehd.

Y T SR 163 YhdTe! 418 d G ad
TEd FHA T AT T I Alg=ATel1 ¢oo IA
T fohell 3@ graTdea o Afg=d aed 3Ed
W SIS g9 T AE 3T FHAE.

IS qE g9 U THAH geaTdi=al gl
AfgATd THUEATINET 9o 3T2ET 3al o

ST ST3TAT TS 9TEd ATal.

|\ WY -I

Improved sur\nval

\ Protectionfrom |
| infectious diseases \§!

\ Healthy brain
\ development

\y World Health

7NN
W) Organization

Reduced Itfetlme rlsk 1
| of obesity,asthma |
s\ and heart disease

"V

Lower rates of breast
and ovarian cancers, |
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Investing in breastfeeding means investing in the
future. It supports healthier populations, reduced
healthcare costs and stronger economies.
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counsellor, including:

- WHO recommends at least
A 6 contacts with a breastfeeding
\

During pregnancy

The days after birth
Returning home from the
hospital

Starting family foods

If returning to work

\

Skilled support should be available from pregnancy, for
as long as women wish to continue breastfeeding.
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% T, Tl fig sife-dRfae e mym #m
HTd

S, diges, Wehl fohdl TegTeA SATRIEREAT
IR WISCIed] g1 qe-d $ervdr qiNued
GO S 3d. Tosmre S srEemeT=an guH
T HIE 3E HRO 3TEd. AR == o
B0 WE ST, ISV AT (FaE) dTdeS
I d AR fhal pewAER@ Fod ATE.
B2I0 B oA, ST T AdTd, d I AT
T JUUT eI AT, SR HISIcTed] G=aed Tt

TINUHE SR WISToled gT=del fohcs 9 31
S .

N AL R G GG A e [ R P ea
PP ST IE-wifqepeme  Smfor smgar
iR I faeEe e %W waE. WE
oI el e g Td wud s
gl ST hell WIal. WEIGd STel gedHl
FUAHET AT 3T % o % Ua i
At IrEdl. a1 fRudia gemvamdia @ sfir
IRM A Heh WM TAM W HS IEA,

00 UH e b d 20 UW UM FEAM. IR,
B Tt 200 UH qoHA ¢ d R0 U FH
JAT. WNAHT ST Sfterer guer g
T3 WloHT oqar HAfUh dred.  Fervars
GrefAed (hare) AT 37T |HTIG HIS=IT THTOTERT
T e (FEE) IFEd. Loo UH HEIUAMY
mﬂwgﬂrﬁz?ﬁzkmwﬁaﬁ IR E

SIS d PIHUd ANTAId. FeUl gA=AT U
Tfgdt, @ 9 g ST YT BTG, TOATET I
4% U T BIATE BeW Al fohal W
AT, TS STl ga1 3T AUATIRE TE0 7
& famm o, wEiqd femeamer gem stfaem
T FEA. TRY F0 e §9¢ S W, @
A 3TATd IV 9% IR BEcl. & 9%

ngﬂﬂd S{TEd %Iobqﬁz*l{c"lt"l odd,
S IR Y NTd ATEl ST aoE
HOATE A BId. Whl, AGeS feohell TeaT=al TRl
IR o=l TAFEHes  ssdd (IR
reauarEl 97) U dedl. el TARE S
e ITTd HHl TEUNE ¢TAT ATHIE ST,

ST FTHUTAT TSHA IUAT I &1 FTUATR
Tediier M T 7S BIfiel. T8, Fert aneft gasfit
ST TEREd ST TR ATIHETET 30T ST,
FU UIUN U ISR o dTqeAl fohar STE
AR TG ST /TeheHed HIddal SIdrd.
Tt 379 fefa: suiepifus’ 318d, R

T3 FTU WleeATHal TR HREE 3T dTed
T, St S WISl 9T @leod ™ dTg. IThd.
TEUAE WYAdEId! § TENH MER AR W
TIffae STd. SR qUaT=aed TfoAT= T 3Tqe
3. PeruaTed IR a9 3TEciell T3Huh!
sgai Al 3 A Sma srEdTd. WEld
el UfhAHe AT URERR S mEN-
JregAfaferdt (IMUGR S T swar) 31fees
guRd. YO femvenfew  ateqm  sfffiEn
(WUTEll) TEuATErd! Heml S grIue §a
gl HRd. B MV gA "eEd  T@UIES!
eI ST BIEhE g Teh Hed hiamd. HaRRm
3T GIRRm 2 "k e Rt 397 gea™
R GURA. 3aX Wololedl 91 IR
A %ad HalGeh Gald. Td, Bl 8 IR
FHelchEEad YL TRE, BES M @S
THE IS ¢aTd. AT faFETAT g B

q gAdId STTET W :%hs Wed °d. 816G S
TR TR FA BevATIHd UIEI Iehd TRl
HIS= JHIUIER gl $ervare SATEHIRI Tohe TIR
el WA, degl waTdliel | gl g A™gISH
IR VT Sl A &1 U SR any TR,
S AT S AT HevamarEd gL dadl.
TS Gl SHSHSRE &ia ATg i d
fpcres ufed At 9 Papiia Teard. ST Fero
LB ST T, T ST qSRMT oA e
diges fehan wmeE aiyg @e e dad W,
uere Gl 3MTEt oSl e Tod:hs WY
UqTd, SUHS Herv gifd TEdnd.
(wfedt STetTatiel BT d19R)
— B, Wa awa i
jvjoshi2002 @yahoo.com
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Sileifce qareit, smar snfor
offchl! (st 2)

!‘ﬂﬁaw

Wi @ T SRt @ fOWmil %% Sehdl W gET W S 9] gRgSe 3R
UsfiUeeesd BId § STV oAl 3Tehld Husd  qroarsft 8t & wrehd ATel. Usfean 31 anfor et
gqel.  USfiedredl THRe WHYed  USeAl  qigihs Wil 3TR. ®ITET UNUMH ST gl i
I G ST IS Iohd ATEIG fehal aTediel g8 Bfiean uremiyHTe 7 0] g9 SRy Tod- =t wiguft

Uvfta et WA e, HAM. TEUNE WRieATE e ST Srede
TN aroeTElt B STEeel aX UsfueerEn ST
a9t TG (ENTRY STRICTLY RESTRICTED) qroest Bt T O eTR. qrvAsht B TEem

Usfi=ar S1Ta ST STt & favmmoft Usfluearen  Sawi St St woEmft 8 wwm=n gF
THEH® e 318 @ S0 dSd 9. fued  9rHed Sice Siell 3T,
T TSI BIEhIANE &1 Jh=al 36 0 (qt wroameft #ft 7 HOM A T g9, BB
I ITEA. (3Mhel 2) B TS O T WF W qh et st Hft m gered side
STEATT : Teh HT AT RG] 3718 30T Teh U1 Fai=al Y= ARd). 399 §d gerri=l g+
TH W grEae 3. W= ma Wi qereh #3 wera fawnmft wE o (9) e 83 e

T ¢ : YT TeeT=H T
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(Hydrophilic) /@ @t Hi3, "R, WY () S
groameft B3 TEe (Hydrophobic) S ﬁ?l,
Af, HR, FEEH. Cal T ] AT
TeTdTe (ORA WS AT U1 gEAT Terdie LR
T wd .

USfiUeeT=AT 7 Tl BR A AR, AT
TiERTd q8e U= qiEd e e ¢ He
TeTel FHAT. e & HYel 9e1Yf UfiYedTdd 3ATd aat
TS Iehd ATEl SHRUT HEY TSASST Il 3T JToTeft
T T Usfiuear=n /sl Wi, Usfiuedrean &n
TS Usfien Frrdier Wi arfor asfiemgfier s
WL THREMS I GUd Blsh 3R,

‘&Qﬁ‘_bﬁ ‘\’%\!,

U WA ¢ He ifgel <l ErgfuereA ush,
Jharea Rt fohar W= Ui Sreciel |,
rEeTelt 3ot fohal = &I T A - Hfqare
TidETE SaTd. ETEre! Ul qedrer T8 =0
I T AT AU A Fege M Ui
St

UE (Fe¥ BUM) g wu fEe wéE
(Receptor protein) :

Tedd IR I gl Tefiveames
TERfh SEwT ST g6l Taed qeg W ael

%@ B4 AR A Usfe SrauiTa wesavare
ST e, TEUISl ATt THTTeh TTshaTHed ST&t
d BB AT I, & AT TEUNTE Th TR
usfi=h e ATda w17 ' Usfien FHfEETEEE
gt 9% 91, Usfiued o ‘yaw fafvg
(ENTRY STRICTLY RESTRICTED) fehal ‘STHCTRIET
a9 A&’ (NO ENTRY WITHOUT PERMISSION)
3G heh W, W USie wEd=A aeEdt
TYUESl W ENIOR AT, AR GINUES) AT9ed
fiedref! 3TMed 8 [ USf-T 8o Je= TR, Tded
& W B NG UfiueaAmYd STeEA 37
IS T IR 3 d AT Tl AN AT 37
U ST HUAET TR,

TS TG el hefl I o 3Thd! R 7
TEA AR, UUeAme Th WUV STwe
T 3T i TTH e 0] graaell 378,
1 RA WM SRS (0 e weeisE) 0]
e wEdr; Fyid & fewr Uefrem e
UReATeA] ST UBTEL Bid. W @1 SRE I0ET
R Seed dl 3T Jidl hl oM 0@ sHera
TS 10] Uefiaear=a SATde JEHTITeR Sral S
1 1 Usfigamed Sl 9feH W= RN Seet
T Sigee oaeis U unfime S et
FYTAd Sordl &L 3T, U= 9R BR
Tre=n Gga (Concentration) T 3EdTa T
A oS[E  AFed  Higdd  ITHAW. @

TR * : TIoeIS ARER UM WeA HIft A1 ?

oA 1| SARE 2038 11 4e



] Insulin

N

O Rab10
GTP

TR 3 : FHfOH, TG U UM, GLUT

yeAmetd W foga tamte fsve @
U, g TEEHe dfede SewEe Sl
TSl I TR HA1, TR T it Ui
I Ad. foga vt dfsgeen I foma
(3T WIeld T M e ) 3T oS
R G ATE.

I T TRERE 390 Th forqd we
(Electrical/electronic bell) FEIA. AU YAk
TRV B T S G STl STTHATN 2T
I AT . TEUS 3 h SRS
SR gE=aT Shivrean WEE A ged el Ui
Jur=r vAw i wEet frefwes wfm
I T IR, ' ARHEn fEw g
(Receptor protein) T&US  UTE! (Tew HUR) TfA
U, & R YR g (FSReh)  feha
e HeW 3NesEard It usfien fafsre wm
HOITETS T <aTd.

STV Th 3G T8, L@ Tqehisl |T@X
el # w@igiie sgfo @ame  Hiegam.
=T TWTETHES Ihd UM TETIe ThIS I
USfi=AT T UH AR TARIehlsH S-adrd ST
T3 Tl TeehlioTd JHIUT H! &ld. ToTdiel
AR HHT el H WIgUS FHeH T Higol
G AT JATMVT TR A AISATd. TN

9T Fhd U TARRISHIRG TS S
T dieard. (fomegm St 37 urgmEn).
Thd URfTedATa= §F TRl SREAET gme
DI RS (insulin receptor protein) T ﬂﬂﬁﬁ
TTEr IfH (GLUT 4) 319aTd. (Teehist & GLUT ¥
SRM wsha uefi=an U=l gaTa wieen yHend ST
USfeeTat HHl THIVG 3d). S 10 &1 hd
fIeATS=AT insulin receptor protein &1 37\3'%1:{
e sfYeTen firedl/ag St @ garTEe sgfer
TTE! IRMTAT T AS ded e 8 TiUe usfi=an
AT Teh TarES fha arast g& & <d
3nfor & wrEet fhage Ut gaTdier Tqehiet TTE
GLUT ¥ Ifo Ueft weetrer Tfid gid. Tefshier 10
U3t eI GLUT ¥ B UTEl IRt S
uTed UNfiHe AT Hdel A, (3Tehdl 3)
USfUEEATa 20,000 T 0,000 TehI Ty TTa
gfoRTe= 0] 379 IehdTd @ TEUN GLUT ¥ o %0 d
R0 BN ], T8 $gfeH UTE UM 3 %o
T R0 FAR U, MM Tqehiat feham ggferommor
A=A T URfiuedel I3 firgum yerd.
fer, Yo urdedier wifeet arwar Uefi=h i

mTfora 3.
— 3. Tig AR

writetodeopurkar @ gmail.com
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Fggfaa

Tgfaar=a AFfiel WET SHO Sgaed

W(Seaanemone)ﬂ'@?ﬁﬁﬁ?ﬁ.%%
T Rreerld gt e @ S qreten sz
e IS AT IS I FHGTAT SISt
SV Od ATEId. & JHedd Sreararal 9%
Tt T T W AR B, A |Y AW 901
39T IV Uk HTHT!

gl & UNaH HEUYH ISl Sadeied
ITOThT Ush 318, BRI INTITEA df aTaqeh, I,
g, W3 M SATTe HHHIES! HHaT= foamg
g Ufger 3R,

HAAT HIE o7, dlhe, TS AT
igaar o1 TS SiSTTen Uh foRiy T IR,
Power fhar &mar HiSwaTETS! é‘@ﬁﬁ AT99T
I (Horse power) AT Tehehidl aTI HLAl.
JSUSHT IAhld AR dic I g A=
aee gutia sfm et wifdqemeft ame =
THSUATETS & Hehoudl HiSell. Teh HISl 3dih
Jq fa% & $E® Ahdl & YHUTAT Th
HGIEAT (1HP) 8 19 feot. Teue v o=
AT 20 horse power 3T X ol HICR HTYROT
TET IIST=AT Uag 0 & Iehd. FUIET & 19
SR 32 TATH! dTehe TSl THSTS &1 Bidl.
AR g AIGE I HaA Teheh IT-A ST,
AT S, EEE T qrehea™ @ B AIET
AT HEfE uarEr fega T@E. @ JEE
IT-3w faurct O, W e Uy
T AT ST YA 3R STEH
TS BT Il oRIS=IqUl HMTdeh! Teh
WWSeaHorsemW‘aﬁﬁiﬂ@@
3R,
1 FgEea e foae 3r|d. Ik

IIGHISI - Sea Horse
3. Il et

T AR INET A SERIEERY WEe 3T
I IR TEAT, 3 UIEvTE Ugd, U1 SeaveTet
Fuar v | AW g S <o & afvre
A I IR 3TTed. I HIEME &d
AT, dISgR 31| YT Saqel Sd 37T geesmsn
TIeTd B ST died. e fGaamqy 3% 9@l
3TC] Rhe! IB] AT T TV HUd AT, WU
Prehensile 3THeI T Taard fat Uhg =g

TEd.

Syngnathidae IT HHEMIG & HET 3
Hippocampus 3T EICRIGIRSIGI Hippocampus
71 Y5 Mok Weg 3T Hippos FEUS HTST ST

Kamposmmmmﬁ.ﬂﬂﬁm
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SR gHR Lo USITd] 3TT@eddrd. 3TUIE HTat
qd el die @ Idld gd AR, Uiy
TheelieR 9Te Saedd A1d I A1 WIEITE Sk
g SRy fe|d. 90T Snout féha digrn
JTHR TSTHN JEAl. AT TS = al
IS 37 AR AT ;YT A, A AT
AT A @aol T9ard Agst ger=al Halo
TSI SHacel TRl hed 3TEd o e YU
FET L.

T Fod HIE TS HIgdrd " Al HHh
el 3| I /oS Vertically qrgal!

T 39 A ARSI AU ERE! R
TS 3. I A=A AERAH @ T 7T,
JaTes, T~ IHT Fg Il HIed Tehgd dadl
He WO e A ATEd S1d AR

I ASA™ M THE dB AT feRia
& Iehad, EYHY FHgHEI™ Sl6 Thid
I TH AT e fhed awiadrern s
ST Hed Hdrd. IR gTerard 7 sHial et
TTOITITEA S<Td HUATETS!T 30T e ded 3T
I IMYUATHTS 3TN SleaAT< Hed THGT =S=ITel

.

H H‘ﬂ?ﬁﬁ% S ¢.4em  UTEA 34cm T
TS e Adrd. e, foaesr, Frfeft, qufe,
hTesl, Svest, Tatam arem fafay Td @ 3esdm.
qrAThe U1 SCAvATH! FHAT JTHAT FLSATIHTO
Eu= TRy Trgear=an usfi (chromatophores)
IO ThEY B0 T &ureid e aid.

=T IS WH (Dorsal fin) ekl Behard
3 AT HUA HEA Al TRER Ie Hhdl. ST
TRl Aq THA FgAh A8 dl HHgl Tad feha
JASHl AT Aol WU deied ' feR
&l
FEIEES! AT TR WROIAT g (gills)
I, g Ui HgH Ugar feua ArEl. I
wehrd T 3.

YA e, TOH SAMS AT Tt =g
3g@ Aeadl. Thl A M HATAR Tged -
Poseidon STTIeAT T I FRYHA HLd
I, AT WA ASeldd =g T Tegd W
Ied Hie feuum 9 AvE W srEeiel ST T

die BId. § Hle AFR=AT IS ATl Ha s

ued WgeATl  Uhl  feRA=Em  gEe
fop=mla Ue Sa. arerEl ifemeie rfaes
T TS HUATYE TgeaTel JeHT .
2 olieh gl wresn &4, gwer snfor gefera wamE
I et AT, fagen 3Fs IRA SEE
THE AR g wiearE oA sieet fogd
YqTd. ATSAT IMHYS  SAHRHes df  Faseha,
freuspett, TrEIfE, T@@hen 3T TTEdAT
I THE YfehTcHsh STl STl

el FgEre] YW HE Sal. q9g1 ST
GaigsTa Tdieh FEUEE! HHed AT 7 SR,
IR Bl

T QUTHATAR TYged - Neptune (F9A)
JrATSE TS HEY Sl Srdl. 3Hh
fyfafeamed Neptune=an AT AYZENs 3rdcret
IEERRS RGN

SO ST S ST wehda feRard
Il ofish  TgEies™ Tgg= T80 HLOTR
T TE U LA,

HAATHS BRI RIS MEG I 3g@
T ql e TRy,  fammfasee

Hippocampus kuda, H. trimaculatus, H. histrix,
H. kellogi, H. bargibanti 313 &l ISl TiHg
TR
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TfteTged  qARcIIed, USME AT ST
JrfEacaTeRtar STerd ATavds TishaT AR, ATHT=Id:
HTd) B THUROE T WiHTSd. S <O, o Ise,
Toreatn S=Ten T, T SO o HLET I
@ HM Fgdh Hed WEl HWEd. W FHR

TTHT 38 SATHE T RO e fUeeti=T STTett
HAdl. U9 ierhe U TH fUsre} Ul Brood
Pouch 3THd STd WIG! AT debt 37T 3ad. ThgT
AT HoH hel . TUSTeidic TaTE=aTgR
a1 JTorETg 3 I fresd ST A det fug
TR U TAAIU Hod TR HLATd. T Tehd b4
Ypel fUear S @, R K A it
31eya fpma? € ufshan T wroa=an TuterETef
HTE YOG TR gfad. TS IhIdIe

ST TReuE fRudt 3tEd, we SIgEe
TSI 3% TSIl Vulnerable (3TEEfér)

HRATHIGYG] I T Hewl 3. T8, Genetics,  3r3q

Biological oceanography, Conservation,
Reproductive biology ATEEAT &A1 Fl'ﬂ'gﬁﬁ@'lw
TS SATE AT Sl

THZETET 3TN TTEH STHAT adgl & Ry
TREEddid E A e, FHE TedrEl HUl,
et fiefieRl, WApEE Wil A1 fosror
TNERHI SEHESET df HEw gal AT,
PIWET & Mid-level Predator 3T8. @EM wiah
HTUﬁ, Heodl, G4 crustacean Toft % ICHCE]
I A wEn fEta e %W al .
e o™, Weks, JAeevd JER@ ot agd
TS 3T Ve S-edTd.

gl Hieet ufeddt @ uiEudis
Biodiversity (Safafaerdt) o= yafawofia dqem
Tfad. A TAT HIE QR SCedT WG
THNUYS AT 3k YTl G STt
IR, 1 Th Sfechel TS ToUE 3Ned@er Sral
ST seahorse Hed = 3101 Y sAfemama=
TG, FAMMEGH, A8 BId WA TEArE! B,
FRe Gt gl g gsfean.

TUgESATE U2 R hefl ST Agelt all
TS ATeodTd 3 HISEISd  ASehdTd T
bycatch TV %A feel STard.

A e w9dgq "@weT (lucn) fafaw

IRAd  R6 =T T HATATHEETER
T o< oTavaT el AR, 39U SN
HIIT HEETE Heft I,

FAYTT AR HeaTga Sauer S &1 ayg
el kA IR TR WET g AR
e 31 Houshdd Udieh 3TEeiel & W
A HieTqrdT Haffed T SR Safafauds
T ST TNEE ST oS SUaTEie! hedl
MU= ST 1 e 3L,

TR 3Ny Tgdid Jr=n kel auTgetaTed
IR HOAE Ad IEA ader ngHe fagm
RN AT TSIl Hudel Sed W ed
T HA™  HUIYA WAl YR 3Tl
Bioactive compounds <X AT AT Hd 38,

I TEHYT U qgESA I,
el 3T e e, e, 3ER,
TS, TAaiT e, HatH, diehehell, deehid
goneq s fafay aref=h afoem mfedt ead.
HRR=AT 3% fodmd Seciell &1 Yehd el IHehR

JYT HATA ARSI Hqed, e I
TGt T & Wbl T SR 3TTR.

- e HEAE

samikshank @ gmail.com
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Visit of engineers from various Municipal Councils in Goa
to NISARGRUNA rapid composting plant
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ASTE CATEGORIES |, £  HHATCANIDO?

If you follow these tips, you can be a true waste warrior & reduce
Recyclable Waste which does not decompose but can theamount of trash that ends up in landfills & dumpsites.

Dry Waste be recycled.
A) REFUSE - do not accept plastic bottles, straws, unnecessary
packaging.

REDUCE - your own waste

N &
l N % REUSE-whatever you can
Waste that can ! RECYCLE-the rest, is always best!
decompose.

Leftover food . .
B)ldentify the nearest recycler (Kabadiwala) or authorised person from
Spoilt food )
Fruit & Vi tabl your panchayat & hand over your waste to them. You could even earn 3
l - SIS some pocket money by selling your recyclable items to a recycler.
peels
Milk products

I Seafood waste Glass, glass bottle, I
Fish bones Aluminium foil, B me.) C)Shop from your local grocery shop & remember to bring your
Meat bones All kind of metal | h:w'”‘ﬂ own shopping baginstead of asking for a plastic bag.
(W |7 o2

Egg-shells, -
l Hair Non Recyclable Waste which does not decompose l D)Carry your own reusable bags, water bottle & tiffin when you go out.

Coconut shell & husk Waste & can't be recycled.
Dead animals
Soiled paper

Garden waste.

E)Do not litter. Never throw ANY wrapper or garbage into the
open. It is illegal, a danger to life & looks terrible too. Put your
waste away untilyou find a bin or get back home.

F)If you notice others littering, politely teach them not to litter.

G)Find out where your parents dispose your family's waste & teach them some best

Thermocol, Chips packet, Rubber items, practices for responsible waste disposal.

(Composting unit) Cloth, Rexine, Leather, Vinyl

_—— — — E— E— — — w— w— w— w— w— w—

PO YOU KNOW?
e,

Ve = @ \We generate more than 800 tonnes of waste every day in Goa.

o — This is equivalent to 800 classrooms full of garbage per day.

Zero Waste Goa

When we carelessly generate mixed waste, a toxic liquid called ‘leachate’ leaks out
of it. This liquid is dangerous to humans & the environment too. Leachate is polluting
ourdrinking water.

The burning of plastic generates dangerous gaseous substances such
as ‘dioxins’ & ‘furans’, they can cause diseases like cancer. So, burning
of waste is bad for our health and isillegal too.

NEED ASSISTANCE? You MAY PLEASE GET IN TOUCH WITH..

Goa Waste Management Corporation, Saligao

for assistance or more information on waste managment or to book your visit to Saligao Solid
Waste Managment Facility -

Shashank Dessai - 9923326872 Samir Natekar - 9922815596

Email: contact@zerowastegoa.com




