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SHAKUNTALA DEVI
India, a land popular for its contribution in the field of
mathematics has always been proud of its mathematical
prodigies and one such prodigy in recent times of
modern India was Shakuntala Devi who was world
renowned and referred to as “Human Computer”.
Born in 1929 in a poor family in Bangalore (India),
Shakuntala Devi dropped out of school because
her father, a circus worker, could not afford the
monthly school fee of Rs 2. She grew up in a
slum and at a very young age, her mathematical
abilities were recognized by her father. Her
father taught her mathematical operations like
multiplication, division & square root and took her
to his circus to demonstrate her quick calculation
abilities & memory
power to the crowds.
As the word about her
skills spread, she started
doing road shows as
well across the city. At
the age of 6, she gave
her first major show at
Mysore University and
there was no turning
back after that. In her
early 20s, she toured
Europe extensively to
demonstrate her skills.
During an interview
on BBC, she was
given a complicated
mathematical calculation
which she solved within
seconds but her answer
was different from what
the interviewer & his team
had calculated.
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When she insisted that her answer was right, the interviewer & his team
of math experts reexamined their calculations for several minutes
and finally admitted that their initial calculations were wrong. That
incident spread like wildfire across the world after which she was
being popularly referred to as “The Human Computer”. In 1977
at Southern Methodist University in Dallas, she calculated the
23rd root of a 201-digit number. It had taken four minutes for a
professor to write the problem on the board, and it took more
than a minute for a Univac computer to figure out the answer.
Shakuntala Devi got it in 50 seconds. After the 1977 record
at Dallas, she went on to create more records including one in
1980 where she solved multiplication of two 13 digit randomly
picked numbers in just 28 seconds and entered the Guinness
Book of World Records. She was a math evangelist, human
computer, social worker & role model, and India is indeed
proud to be home to such an inspirational personality.
Further played a great role in making mathematics
an interesting subject for millions of students
due to her practical, fast & efficient approach
towards problem solving. She had authored
several books for children to help them
develop interest in mathematics and help
them understand the subject better.
On the social front, she started
“Shakuntala
Devi
Education
Foundation Public Trust” with
a mission to provide quality
education
for
children
of deprived sections of
the society. Also, she
encouraged research in
Vedic mathematics and
helped spread global
awareness
about
India’s
contribution
towards mathematics.
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Green homes are healthy
homes

Much of the scenic beauty of nature has been replaced
by densely populated areas that sprawl for miles.
This visual pollution affects us all and leaves us with
a longing for a closer connection with nature. The one
place where you can exercise some control over your
environment is inside your home or apartment. There’s
a little that can be done to directly eliminate vehicular
exhaust, factory or refinery pollution, radiation and
whatever else is being done do destroy the planet and
us.
We spend about 90% of our time indoors. Whatever
amount of time we spend indoors should be as clean
and chemical free as possible. Even toxic chemical
fumes we don’t contact physically or consume can leak
into our indoor air. There are several ways to create a
healthy, green home environment.
Interior plants enhance our sense of well-being and
are an ideal way to make our home attractive and
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restful. In addition, houseplants can be a satisfying
hobby and can help purify the air in our homes. These
plants trap and absorb many pollutants and convert
carbon dioxide to oxygen. Many of these chemical
compounds, which are released into our air through
a process called “off-gassing,” come from everyday
items present in our homes and offices. An indoor
garden is a source of great joy for many people and
can be your refuge from the outside world. Whether
you live in a small apartment, or a large house, by
introducing certain plants into your home, you will start
to notice improvements to your health, and overall
happiness. Plants create a living space that is soothing
to be in, can enhance your mood and plants can also
help with loneliness and depression: caring for a living
thing gives us a purpose and is rewarding - especially
when you see that living thing bloom and thrive.
Indoor beautification and varied spatial positions and
sensations of colors in the built environment create
visual contrasts which contribute to urban aesthetic
development. To understand urban aesthetics the

interaction and interdependence of the complex
environment need to be considered separately. The
physical environment, the biological environment
and the socio-cultural environment each make their
contribution to the whole.
A little bit of greenery can transform a space and
breathe new life into a room. But not all houseplants
can thrive in any place. To choose a plant for a specific
spot in your home, you’ll want to keep two things in
mind: plant care and your home’s décor aesthetic. The
plants have different requirements like sun exposure
and humidity levels. Therefore you should not put a
plant that needs full sun in a windowless bathroom, or
an air plant in your sun-drenched living room, when it
prefers indirect light. Fortunately, there are more than
enough houseplant varieties to suit any kind of dwelling
and design. Positioning indoor garden houseplants is
primarily based on aesthetics. Inhospitable locations
can nonetheless be utilized by selecting very hardy
species of houseplants for your indoor garden.
Another factor is the key attribution of each variety
which helps in deciding where to put a plant. For
instance, Weeping Figs remove toxins and increase
oxygen levels, which is why they’re practically made

for your bedroom. And since Jade Plants are to be
kept in your main hall to welcome people as they enter
your home as it symbolizes good luck.
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Progress in India’s
electricity sector
The utility electricity sector in India has one
National Grid with an installed capacity of
330.86 GW. India is the world’s third largest
producer and fourth largest consumer of
electricity. India’s power sector that was marred
by continuous shortages and lack of quality
and steady supplies to homes and factories has
seen an unprecedented turnaround in the past
three years.
Within the last three years, India’s total power
capacity has increased by nearly one third
(31% or an addition of 76,577 MW) and the
conventional or coal based power capacity
(which is the mainstay of the country’s overall
power capacity) has increased by 26% (one
fourth) from 214 GW in March 2014 to 270
GW in March 2017. Renewable power plants
constituted 31.7% of total installed capacity
and share of fossil energy is about 66.2%.
As the high ash content in India’s coal affects
the thermal power plant’s potential emissions,
India’s Ministry of Environment and Forests has
mandated the use of beneficiated coals whose
ash content has been reduced to 34% (or
lower) in power plants in urban, ecologically
sensitive and other critically polluted areas and
ecologically sensitive areas. Energy shortages
in 2014 were 42,428 million units (4.2%),
which came down to 7,459 million units in
2017 (0.7%). Similarly, peak energy shortage
in 2014 was 6,103 MW (4.5%) which came
down to 2,608 MW (1.6%) in 2017.
The power generation growth in the past three
years is 6.4% from 2014-2017 (provisional).
Significantly, India has turned around from a
net importer of electricity to net exporter of
electricity exporting around 5,798 million units
to Nepal, Bangladesh and Myanmar in 2017.
As generation alone cannot drive the sector,
appropriate measures have also been initiated
in the power transmission sector that too
witnessed an impressive growth over the past
three years. In line with the government’s “One
nation, One price and One grid” initiative, the
transmission sector witnessed as much as 36%
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(One
third)
increase
in
transmission
capacity
from
530,546
MVA
in
March’14
to
722,949 MVA in
March’17. Alongside,
the transmission lines
saw a 26% (one fourth)
increase from 291,336
circuit kilometres (ckm) in
March’14 to 366,634 ckm
in March’17. Then there has
been an 87% increase in
Alternate Transfer Capacity
to South India from 3,450 MW
in March’14 to 6,450 MW in
March’17.
The growth in the sector was aided
by simultaneous reforms on the
rural front under the government’s
flagship program to provide
electricity across all villages in the
country.
Rural Electrification under Deendayal
Upadhyaya Gram Jyoti Yojana
(DDUGJY) was a program announced
in 2014 to connect un-electrified villages
and transform the lives of rural people.
The number of un-electrified villages in
2014 stood at 18,452. This program, that
was given a special focus under the reform
programme of the government, achieved a
new milestone of more than 13,123 villages of
18,441 electrified as on May 12, 2017. Under
UJALA (Unnat Jyoti by Affordable Lighting for
All ),the government’s target is to replace 77
crores incandescent bulbs in India with LEDs
by 2019 leading to an expected reduction in
installed load of 20,000 MW with an annual
estimated savings of over 100 million kwh and
an annual reduction of Rs. 400 billion (US$6.3
billion) in electricity bills. As of 31st March
2017, 33.29 crores of LED bulbs have been

sold across the country. Government’s lead
agency for this program, the Energy Efficiency
Services Ltd (EESL) did not restrict this drive to
mere distribution of energy efficient bulbs but
also fans, air-conditioners, tube lights (for urban
areas) along with energy efficient agricultural
pumps for the farmers in rural India.
The largest contributor in India’s power
reforms story is the government’s Ujwal
DISCOM Assurance Yojana or UDAY scheme
for turnaround of state distribution entities that
were considered as the weakest link in the
entire chain of power sector reforms. UDAY
was launched by the government to develop
sustainable power distribution companies.
Within three years, we have a total of
27 States and UTs who have joined this
scheme for financial and operational
turnaround. The scheme has already
yielded savings of nearly Rs12000
crores to the state power distribution
companies. Almost 85% UDAY Bonds
have already been issued (Rs. 2.32
lakh crores out of total Rs. 2.72 lakh
crores) leading to a less rate of
interest for DISCOMs.
Transparency has been the
major driving factor behind this
government’s major reform
initiatives. In the power sector
alone, in order to empower
customers track the working
and performance of the
ministry and its companies
on real time basis, the
power
ministry
has
launched various mobile
Apps and websites to
ensure
transparency
and accountability.
These
includes
the GARV (Rural
Electrification)
App that provides
updates related to
the electrification
of villages and
households
in
India; the Ujala
(LED bulbs) App
provides realtime updates

on the LED distribution; Vidyut Pravah (Power
Availability And Price) App giving realtime information on electricity price and
availability; URJA (Urban Jyoti Abhiyaan) App
to help enhance consumer connect by showing
DISCOM’s performance in cities and gives
data of the Integrated Power Development
Scheme (IPDS), the TARANG (Transmission
System Monitoring) App
to monitor the
progress of Transmission System in India;Ujwal
DISCOM Assurance Yojana (UDAY) that gives
the progress of the UDAY yojana which assures
the permanent resolution of all past, present
and future issues of DISCOMs along with the
latest kid on the block or the Urja Mitra APP
that enables the citizen to access real time and
historic outage information for DISCOMs.
India’s power sector has indeed taken rapid
strides during the past three years and the
process or reforms continue unabated. The
reforms in the sector today are recognized
by all across the globe. From ranking 99th at
the global level in 2014 in terms of electricity
accessibility ranking, India today has come up
many notches and is sitting at the 26th spot.
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YOGA : A
Societal Fabric
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The general perception about Yoga is that of
an alternative exercise regime and since it is on
a reduced level of kinetic exercises, it is meant
to be enjoyed alongside the fruits of retirement.
Well, nothing can be more fact-free than this.
Let us recapitulate the Eight Limbs of Yoga as
expounded by Maharishi Patanjali ;
The Basic Translation of The Yam are as under:•Ahimsa (अिंहसा): Nonviolence, non-harming
other living beings.
•Satya (सत्य): truthfulness, non-falsehood.
•Asteya (अस्तेय): non-stealing.
•Brahmacharya (ब्रह्मचर्य): chastity, marital
fidelity or sexual restraint.
•Aparigraha (अपिरग्रहः): non-avarice, nonpossessiveness.
While the exactitude of translation can sometimes
make the essence different from the original,
here is the essence of Yam :In the popular discourse, the world refers Yoga
to be conceptually restricted to its third limb i.e
The Aasan, relegating the first two limbs, The Yam
and Niyam, Yam are the threads of individual
interaction/ relationship with the society, whereas
The Niyam bring the relationship/ interaction with
the body. The underlying operating principle of
Patanajli Yog Sutr is Atirek (अितरेक), i.e. Not
outside the mean, median and mode resulting
into any imbalance into the individual or the
societal ecosystem, for example, take violence,
it has two parts, Hinsa and Sanhaar ( िहंसा और
संहार), िहंसा is violence, but संहार has no English
equivalent. The kinetic actions in both are similar,
but the purpose is different, and thus, at the
level of thought and philosophy, there is a gross
difference. in Hinsa, the purpose is to harm the
other whereas, in Sanhaar, the purpose is to stop
the other, in order to save many. This conceptual
scaling and gradation of different aspects of
human life, is an anthropological gem of Eastern
Civilisations. In fact, The Yam and Niyam, can
also be nominated as External and Internal
Ethics as under :The Citizen, Society and Laws : A Yogic and
Anthropological Perspective

In the world order, constitution-ism is a very recent
phenomenon; it began as an arrangement between
the Roman Empire and the Nation States which
emerged (with the evolution of French Nation)
through the French Revolution. The essential
component of French Revolution and the French
Life still revolves around Egalitarianism. The French
Revolutionaries broke the shackles, once and for all.
Unfortunately, the French Revolutionaries did not
have much Thought Leaders within their rank and
file (something akin to Anna Hazare Movement),
though there were stalwarts within the French Nation
outside the movement, and thus the Nation-State
evolved. This nationalism the spread within Europe
and thereafter, as the European Century took over
the entire world, it spread to the rest of the world.
Constitution-ism, in its pristine historicity, is the term
which denotes the separation of The Nation State
from the shackles of the (Roman Catholic) Church.
This segregation of verticals between governance
and religion came to be known as Secularism.
The democratic movements across the world, by
constant processes of sedimentation, application
and re-assessment, further went on to separate the
judiciary, executive, parliament, audit mechanism
and few constitutional bodies. With the advent of
Industrial Revolution, Europe captured most of the
world and colonised it. The present Indian Discourse
is now wedged between the colonial model of
governance and serving an indigenous population.
It will be worth an effort to trace our own lineage
and anthropological background and seek models
which suit us.
The difference between Evolution and Revolution is
the essence at its core. Evolution follows the process
of ‘consultative sedimentation’ whereas Revolution
is essentially churning through a ‘combative
competitiveness’. Milk may change into another

food depending upon the process adopted during
the change, but will essentially remain the same ie
Milk Food. The Egalitarianism which emerged (or
which got adopted) did ensure all the citizens to
be absolutely equal, but another issue emerged,
as these laws started to be applied, it meant to be
alone.
The factors of culture, family, society ingrained in
dutiful compliances (The Dharma) essentially got left
out. The Western Societies realised the mistake of
leaving the society out of the regulatory, policing
and justice dispensation system of their nations. They
remedied their system and the Americans adopted the
Jury Trial method of prosecution. The Western World
also brought in few societal checks to correct the
anomaly at very early stages, smaller oversights on
part of the citizens invite corrective measures such as
Compulsory Community Service. Thus, ‘Amelioration’
preceded ‘Correction’ and ‘Punishment’ before the
individual fell apart from the society and commits a
crime. The community service mechanism ensures a
chance is offered to the erring individual for societal
re-integration.
There also exists a need to re-invigorate, re-furbish
and re-establish the role of family, community and
the society and further adopt the Jury System of
delivering justice.v
The Indian Civilisation has nearly always adopted
a self-correctional, self-regulating model of
governance. Upto the 1980s, kids could be disciplined
by their aunts, uncles, neighbours, teachers and
anybody who felt a sense of belongingness towards
them. Now, the arrangement is changing within the
society, an impact of the western anthropological
model we adopted. The western society amended
this model to improve its societal life and we lagged
behind. However, the Indian Hinterland still is selfcorrectional and self-regulating and India as a whole
has less than 20,000 police stations, with urban
landscape outnumbering the rural. In the United
States, the numbers may be 20 times as higher.
As part of our colonial relic, the Indian executive
does not deliver policing as a service, it is still a

suppressive watch-dog mechanism. An average
policeman takes it as his right to correct and
punish citizens, against the desired ethos to assist
and regulate. Very regularly, traffic cops would
surprisingly appear from behind trees. One wonders
why they should wait for citizens to commit that error,
and not take a pre-emptive action as the original
arrangement, stand at that Red Light and regulate
the traffic.
The aim of this short note is to channelize the critical
thinking of students into the domain of Indic Studies
which has an exceptional bandwidth for the benefit
of, not only the humanity, but the entire life as it
exists on the planet. Most of the issues facing the
mankind are due to existing Atirek (अितरेक) in the
ecosystem of society and governance. The students
must develop a critical thinking and analyse the
different theosophical perspectives which can act as
answers to the issues facing the society today.
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“Turmeric : The Indian Golden
Herb for Golden health”

Turmeric or Haldi “purifier of the body” is a
spice usually used in vegetables and curries
preparations. This is indigenous to south India and
Indonesia. Its active ingredient is curcumin. Turmeric
gives yellow color to prepared foods (often as a
much cheaper replacement for saffron). It is also
used a dye for coloring of fabric. Due to its health
improvement properties turmeric is used in various
ayurvedic medicines and it mimics the effect of
various other medicine use to cure cancer. It is taken
as a dietary supplement in our diet that helps in
stomach problems and other ailments. It is popular
as a tea in Okinawa, Japan. It is currently being
investigated for possible benefits in Alzheimer’s
disease, cancer and liver disorders.
Turmeric is a perennial herb and its plants like
ginger plant. Its smell is sweet and color is golden
yellow. This is dried in the sun after harvesting
and then it is converted into its traditional shape.
Curcumin from turmeric, as well as other substances
in this herb, have antioxidant properties, which
some claim may be as strong as vitamins C and E.
Curcumin has been used to show antioxidant,
anti-inflammatory,
antiviral,
antibacterial,
antifungal, and anticancer activities and thus
has a potential against various malignant
diseases, diabetes, allergies, arthritis, Alzheimer’s
disease, and other chronic illnesses.. A teaspoon
of turmeric a day keeps cancer at bay
There has been a substantial amount of
15

research on turmeric’s anti-cancer potential.
Evidence from laboratory and animal studies
suggests that curcumin has potential in the
treatment of various forms of cancers. The other
diseases which may be cured by turmeric are
1. Intestinal disorders: - Turmeric is a very effective
intestinal antiseptic. The green haldi, its juice and
dry powder, mixed in butter milk or plain water, is
highly beneficial in intestinal problems, especially
chronic Diarrhea, it also helps prevent flatulence.
2. Worms: - About 20 drops of the juice or
raw turmeric, mixed with a pinch of salt, taken
first think in the morning daily, is considered
an effective therapy for expelling worms.
3. Anemia: - Turmeric is rich in iron and is
valuable in anemia. A teaspoon of raw
turmeric juice, mixed with honey, is taken
every day in the treatment of this condition.
4. Measles: - Turmeric roots or dried in the sun and
ground to a fine powder. This powder mixed with
few drops of honey and the juice of few bitter gourd
leaves, can be taken by those sufferings from measles.
5. Asthma: - Turmeric is an effective household
remedy for bronchial asthma. A teaspoon of
turmeric powder with a glass of milk twice or
thrice daily is very effective. Its best effect is
on empty stomach. Taking 1/4 teaspoon of
turmeric powder with 3-4 gulps of warm water
acts as a preventive against attack of asthma.
6. Cough and cold : - Turmeric with its antiseptic
properties, is an effective remedy for chronic
cough and throat irritation. Half a teaspoon
of fresh turmeric powder, mixed in 30 ml of

warm milk is very effective in these conditions.
To prepare this milk is poured on a hot ladle
with turmeric in it and boiled over a slow fire.
In case of a running cold, smoke from burning
turmeric can be inhaled; this increased the
discharge from the nose and brings quick relief.
7. Sprains: - Turmeric paste mixed with
lime and salt can be very beneficial
for treating sprain or the swellings.
8. Boils: - Turmeric powder can help in healing of
the boils. In case of fresh boils, a few dry roots of
turmeric are roasted and the ashes dissolved in a
cup of water and applied over the affected portion.
This solution enables the boils to mature and burst.
9. Skin disorders: - Turmeric is very effective
in the treatment of skin diseases like ringworm
and scabies. In such cases, the juice of raw
turmeric can externally applied to the
affected parts. Simultaneously, turmeric juice
mixed with honey should be taken orally.
10. Dental problems :-Rinsing the mouth
with turmeric water (boil 5 GMS of turmeric
powder, 2 clove and 2 dried leaves of
guava in 200 GMS water) give instant relief.
Massaging of affected teeth with roasted
ground turmeric eliminates pain and swelling.
12. Liver Disease: Animal studies provide
evidence that turmeric can protect the liver from
a number of damaging substances such as carbon
tetrachloride and acetominophen (also called
paracetamol, this medication, used commonly
for headache and pain, can cause liver damage
iftaken in large quantities or in someone who
drinks alcohol regularly.) Turmeric accomplishes
this, in part, by helping to clear such toxins from the

body and by protecting the liver from damage.
13. Bacterial Infection: Turmeric’s volatile oil
functions as an external antibiotic, preventing
bacterial infection in wounds.
14. Heart Diseases: Turmeric has been proved to
be helpful in preventing the blockage of arteries
that can eventually cause a heart attack or stroke
in one of two ways. First, in animal studies an
extract of turmeric lowered cholesterol levels and
inhibited the oxidation of LDL (“bad”) cholesterol.
Oxidized LDL deposits in the walls of blood vessels
and contributes to the formation of atherosclerotic
plaque. Turmeric may also prevent platelet build
up along the walls of an wounded blood vessel.
Platelets collecting at the site of a damaged blood
vessel cause blood clots to form and blockage of
the artery as well.
Turmeric in cosmetics
Turmeric is at present used in the formulation of
some sun screens. The Government of Thailand
is funding a project to extract and isolate
tetrahydrocurcuminoids (THC) from turmeric.
THC are colorless compounds that might have
antioxidant and skin lightening properties and
might be used to treat skin inflammations, making
these compounds useful in cosmetics formulations.
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Li-Fi: A boon for existing communication System for Managing Big Data explosion and security

Li-Fi: Light Fidelity
Internet has become a very important part of our
life, in some way or other all of us has increasingly
become dependent on internet. For us it is
impossible to think about a day when we are not
connected to the net. The first thing, before getting
up in the morning and the last thing in the night,
before going to bed is that we are on net, then
let whether it be our homework or chatting with
friends or downloading HD movies over Wi-Fi.
The current technologies are finding it very difficult
to handle the enormous demand for Wi-Fi and
transmissions of big data in the present world.
With the predicted growth of mobile devices, by
2019 is more than ten billion mobile devices are
predicted to exchange 35 quintillion (1018) bytes
of information each month. These are just mobile
devices, what about computers, big data servers,
and Internet of Things devices? Do we realize the
magnitude of the problem?
But scientists have discovered a solution for big
data and transmission of data 100 times faster
than traditional Wi-Fi network. Imagine Wi-Fi on
steroids, this speed boost will come from an unlikely
source: the lighting above your head. Instead of
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Wi-Fi radio aerials, computer-controlled LED bulbs
will flicker above your head, beaming out signals
like a super-fast Morse code.
To pick up, you will just have to plug a dongle
into a laptop, which will “read” the tiny variations
in light. It could provide super-fast connections
delivered via ordinary light bulbs. It sounds like
science fiction, but “Li-Fi” is already here.
History
Li-Fi is a model of optical wireless technology. It’s
main aim is to provide unprecedented connectivity
within a localized network to fulfill the increasing
demand for larger bandwidths, faster and more
secure data transmission as well as environmental
and undoubtedly human friendly technology
heralds the start of a major shift in wireless
technology, a shift from radio frequencies to
optical wireless technology.
Harald Haas of the University of Edinburgh, UK was
the first person to use the term Li Fi. He used it in his
TED Global talk on Visible Light Communication.
He said “at the heart of this technology is a
new generation of high brightness light-emitting
diodes”. He took this idea and, together with a
group from the University of Edinburgh, founded

pureLiFi a year later. The visible light communication
is the idea used behind Li-Fi instead of radio
waves like conventional Wi-Fi routers, enabling
much faster data transfer speeds. The visible light
communication technology delivers high-speed, bidirectional mobile communications like Wi-Fi, but
in a much more secure way. Li-Fi technology is able
to increase bandwidth by 100 times and recently
managed to achieve 1Gbps real-world results
during testing, while boasting a theoretical top
speed of 224Gbps. This means that you’d be able
to download 18 1.5GB movies in a single second.
The LED lights require so little energy, they can be
powered by a standard ethernet cord. Inventor
Harald Haas has also suggested that the smart
lights could be powered by solar cells charging
batteries. In addition, Li-Fi does not create
electromagnetic interference, so it can used as a
important applications in sensitive locations like
healthcare facilities, underwater, aircraft cabins
and opens endless opportunities for military
operations.
Li-Fi revolution is the one that can break the world’s
dependence on radio waves. The rate at which
world is adopting wireless communication, the

world will very soon run out of the radio spectrum.
Working
Everything sounds great, but the question is “How
does this LiFi technology actually works?” The
operational procedure is simple, at one end we
have a light source whose intensity is modulated
by the data from the internet or local network, on
the other hand a Photo detector or a light sensor is
placed which detects the light and get the binary
information, which is build up by the flashing of the
LED, as when the LED is off signal 0 is transmitted
and when the LED is turned on 1 is transmitted. The
Photo detector then again converts it into a data
stream which is send to the connected devices. The
customer can now communicate through LED output
or over the existing network.
Devices
The equipments used for communication of visible
lights are the devices used for transmission and
receiving. Transmitting devices cane be LED (lightemitting diode) and Fluorescent lamp and Receiver
Devices can be Avalanche photo diode and Image
sensor.
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Features of Li-Fi Technology
1. Capacity: The radio frequencies spectrum is
10,000 times smaller than the visible light spectrum
bandwidth. RF also spreads out and cause
interference whereas Li-Fi can be well contained
in a tight illumination areas, it can achieve about
1000 times the data density at free of cost.
2. Efficiency: Li-Fi requires less number of resources
than radio technology that too at much lower cost.
There is negligible additional power in transmission
of data with LED, as Led illumination is very
efficient. RF data transmission and propagation
is very difficult underwater but Li-Fi is extremely
efficient in underwater communication.
3. Safety: Light is the major source of life on earth,
so Li-Fi technology has no major health or safety
issues. Li-Fi does not use radio antenna systems,
which makes it a much more faster and ecofriendly technology.
4. Security: Eve drop is one of the very basic
problems that we face with our network in day
today life. Can Li-Fi be a solution to this problem?
As in Li-Fi systems the signals are confined to the
close illumination area and they are not allowed
to travel through the walls. Also, no additional
security is required for connecting two devices, LiFi can very well know where their data is being
travelled.
5. Line Of Sight(LOS): Li-Fi signals are not allowed
to travel through our daily life objects instead they
can be reflected. But as reflection of Li-Fi signals,
much of energy can be absorbed, which may
lead to lowering of the data rate. This can be a
coverage disadvantage but can be turned into a
very successful security advantage, if used wisely.
6. Multipath Distortion: This is a problem that
causes Inter Symbol Interference as a transceiver
receives multiple signals from different sources
with different amount of delay as each source is
19

at different distance from its destination. This also
affects the performance of Li-Fi system.
7. Interference from sunlight: The light from the
LED sources comes to the receiver along with
interference of many lights in that surrounding
and most of it is the sunlight. The solution to this
problem is quiet expensive as we will need a
receiver which can identify and distinguish the
signals. Optical filters can also be used to delete
the interference, which can be further optimized
by the photo-detector.
8. Wi-Fi V/s Li-Fi
LI-FI is high speed wireless communication using
visible light communication technology. Li Fi is
named so because it very similar to WI-FI, it’s just
that it uses light instead of radio waves. But the two
technologies are still considered complimentary, as
WI-FI is very good for wireless coverage within
a large area, but Li-fi is great for high speed
wireless communication within a smaller region
and for solving radio interference issues.
Li-Fi’s one of the biggest advantage over Wi-Fi is
that it does not cause electromagnetic interference,
which makes it possible for us to use it in sensitive
areas like aircrafts, hospitals and nuclear power
plants. Electromagnetic spectrum is common for
Wi-Fi and Li-Fi, even when Wi-Fi likes to use radio
waves and Li-Fi likes to use VLC but both like to
transmit data over the electromagnetic spectrum.
The US Federal Communications Commission has
warned that the Wi-Fi radio frequencies spectrum
is filling very fast, but Li-Fi has no such issues over its
capacity as its visible light spectrum is 10,000times
vast. Scientist have accomplished data rates of
over 10 Gbps using Li-Fi systems, which is 250
times faster than superfast broadband network.
The Li-Fi technology has higher data density,
reliability, security, device to device communication
and speed than Wi-Fi technology.
Li-Fi is a much cheaper and an eco friendly network

but short range, low reliability and high installation
costs are some of the major drawbacks of the Li fi
technology.
Advantages
1.
Larger data transfer capacity (10,000
times the radio transfer speed)
2.
High effectiveness
3.
More accessibility
4.
Highly secure and simple to utilize
5.
Fast information exchange
6.
Reliable and Low cost
Applications
Some of the interesting applications of Li-Fi are:
1.
Mobile Connectivity.
2.
Smarter Power Plants:
3.
Undersea Awesomeness
4.
Hospitals: Airlines
5.
Education systems
6.
Reduction in accident numbers
Conclusion
The demand of internet is growing day by day
and with that sensors are being added to more
and more number of things and places every day,
which require faster and heavier transmission of
data. Li-Fi may be the solution as we cannot stop
the big data and internet of things to grow.
LiFi can simply be implemented by inserting a tiny
micro chip into a LED light bulb to make it a Li
Fi transmitter. Imagine 14 billon lightbulbs can be
converted to 14 billon LiFi transmitters in the world.
The company pureLiFi has already released a
plug-and-play Li-Fi system with a capacity of 11.5
MB per second, comparable to first generation
Wi-Fi. Other projects are testing the technology
in office buildings and hospitals around the world.
Light as the major source of this technology, takes it
to the next level as it helps to expands its working
field since light is available in very field. Even in the
fields where radiations are harmful and affect the
nature of the working environment like in aircrafts,

hospitals and underwater, Li-Fi wins. Education
fields, medical field, industrial areas and many
other fields can work upon this technology and
explore to surprise the world. To build a cleaner,
greener, safer and a brighter future we can put
this technology to practical use and make every
LED bulb in this world as a wireless Li-Fi transmitter.
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NOT ONLY SQL
Many organizations collect vast amounts of
customer, scientific, sales, and other data for future
analysis.Traditionally, most of these organizations
have stored structured data in relational databases
for subsequent accessand analysis. Relational
database is widely used in most of the application
to store and retrieve data. They workbest when they
handle a limited set of data. Handling real time
huge volume of data like internet was inefficient in
relation database systems. To overcome this
problem the NO-SQL or Not Only SQL Database
came into existence. A growing number of
developers and users have begun turning to various
types of non-relational, now frequently called
NOSQL databases. The data structures used by
NoSQL databases (e.g. key-value, wide column,
graph, or document) are different from those
used by default in relational databases, making
some operations faster in NoSQL. Their primary
advantage of NOSQL Database is that, unlike
relational databases they handle unstructured data
such as documents, e-mail, multimedia and social
media efficiently. The common features of NO SQL
databases can be summarized as high scalability
and reliability, very simple data model, very
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simple (primitive) query language, lack of
mechanism for handling and managing data
consistency and integrity constraints maintenance.
Out of NOSQL‘s basic four categories MongoDb is
under Document Database.
MongoDB is a free and open-source, crossplatform, document-oriented database program.
Now the question that might come to mind is ..
Where this name does come from MongoDB??
An open-source document-based database system
“MongoDB” derives from the word “humongous”
because of the database’s ability to scale up
with ease and hold very large amounts of data.
MongoDB stores documents in collections within
databases Mongo DB is non-relational database,
which features the richest and most like the relational
database. It supports complex data types, which
uses BJSON data structures to store complex data
type. It uses powerful query language, which
allows most of functions like query in single-table
of relational databases, and support index. Highspeed access to mass data: when the data exceeds
50GB, Mongo DB access speed is 10 times than
My SQL. Because of these characteristics of

Mongo DB, many projects with increasing data are
considering using Mongo DB instead of relational
database Document database is not concerned
about high performance read and write concurrent,
but rather to ensure that big data storage and
good query performance.
MongoDB has two major components: Compass
and Atlas.
MongoDB Compass is a simple-to- use, sophisticated
GUI that allows any user within your organization to
visualize and explore your data with ad-hoc queries
in just a few clicks – all with zero knowledge of the
MongoDB query language. MongoDB Compass is
a simple-to- use, sophisticated GUI that allows any
user within your organization to
visualize and explore your data with ad-hoc queries
in just a few clicks – all with zero knowledge of the
MongoDB query language.
MongoDB Atlas is a cloud-hosted MongoDB service
engineered and run by the same team that builds
the database.
The attractive features that makes MongoDb
distinctive are, it provides high availability with
replica sets. When a primary replica fails, the
replica set automatically conducts an election

process to determine which secondary should
become the primary .An even data distribution ,
because of shards (the shards are the key ranges
based on which the distribution takes place) . In
addition, support for fixed-size collections called
capped collections. This type of collection maintains
insertion order.
Where does MongoDB fail?
# No Join
# No transaction
# Working with JSON. No concept of table.
# There is no specified structure for records.
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WIZARDS OF MATHS
Carl Friedrich Gauss
(30.04.1777-23.02.1855)
The development of concepts in Mathematics and Science and their
applicability in real world problems increases in the early of 18th
century. Many pioneer Mathematicians contributed in the development
of various landmark theories, Carl F. Gauss was one of them. He made
useful contributions to many fields of Mathematics and Science including
Number theory, analysis, mechanics, potential theory, matrix theory, optics,
differential geometry, geophysics, astronomy, geodesy and Surveying
etc. Gauss paved the way for the advancement of the subject and had
an extraordinary influence to become a legendry Mathematician. Gauss
had the abundant fertility of discoveries with an absolute passion in
demonstration, which ancient Greeks themselves might have possesses.
Gauss proved assertions with one another in logical manner. Here, we
recount the story of the development of famous works of C. F. Gauss,
which struck the world with wonder.

Family Background
Carl Friedrich Gauss was born to a poor parents
at Brunswick(now Braunschweig), Germany on 30th
April, 1777. His mother Dorothea Benze(1752-1839)
had not received any basic education and had been
served as a maid servant till her marriage. His
father Gebhard Dietrich Gauss(1744-1808) was
an energetic, strict and conscientious man. He had
very humble circumstances and worked at different
capacities as a sales assistant, bricklayer and
gardener. To meet both ends meal was his prime aim.
He had half brother named, Johann Georg Heinrich
Gauss(1769-1854) from his father’s first marriage.
Gauss had extraordinary capability to solve mental
arithmetic problem at a very early age. When he
was 3 years old, he pointed out to his father that he
is doing mistakes in the distribution of wages among
the laborers working under him.
Education
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Gauss received his early education (1784-1788)
at St. Katherine’s Primary School of his city. He was
calculated faster than the best teacher of the school,
Mr Büttner, who acknowledged his talent and spoke to
his father to continue his studies. Gauss father agreed
and relieved him from the evening job of spinning flax.
He believed that a wealthy donor would definitely
endorse his talent and provides financial support
to Gauss. At the age of 10, Gauss independently
derived the Binomial Theorem. After attending
primary school, he sent to Gymnasium(1788-1792)
(High school) and admitted directly into the second

class because of his ability towards education. Gauss
was introduced to Carl Wilhelm Ferdinand, then Duke
of Brunswick, who funded his education till his death
in 1806.
Gauss studied at Collegium Carolinum(1792-1795),
Brunswick (now Braunschweig University of
Technology) and completed his degree in mathematics.
He mastered the books of Newton, Lagrange and
Euler, and very much impressed with the principle
of Newton and admired by Archimedes. Gauss
was matriculated at the Gottingen University in the
year 1795 and continued to be a member of that
university until the summer of 1798. During his student
days at Gottingen, his stay was quite comfortable,
as he was availing the scholarship from the Duke,
which fulfills his needs. He is not at all serious
about his doctorate, which he thought he could do
whenever he liked. His prime aim was to collect all his
discoveries in the form of comprehensive book with
the title Disquisitiones Arithmeticae - Investigations in
Arithmetic. The details of it are given in the later part
of the article. The book was sent to press in 1797,
but due to delay in printing, it came out in 1801
by the grace of Duke of Brunswick, who supported
the printing of the book. In between this, on July 16,
1799, Gauss was conferred with degree of Ph.D
entitled, “Demonstratio nova theorematis omnem
functionem algebraicam rationalem integram unius
variabilis in factores reales primi vel secundi gradus
resolvi posse” ( i.e., New proof of the theorem that
every integral algebraic function of one variable can
be resolved into real factors (i.e., polynomials) of the
first or second degree).
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Professional Life at Gottingen
Gauss professional life is full of struggles but the
year 1807 marked a turning point in his career as
a Researcher. In 1807, Gauss was appointed as
the Director of the Observatory and the Professor
of Mathematics at Gottingen University, which
he occupied for about 48 years till his death. He
was so devoted to his duties that he never left his
Observatory except once, when he got the invitation
from Alexander Von Humboldt(1759-1859) in 1828
to attend a scientific meeting at Berlin.
Not To Publish the Work
Almost all the publications of Gauss were in Latin,
which were not referred to the learned world
outside Germany. The year following year, Gauss
had developed with a peculiar behavior of not to
publish his work and locked his greatest discoveries
in his drawers for decades without making them into
public domain. He frequently said that he carried out
scientific research for his satisfaction only. His nature
of not publishing his discoveries in time created
misunderstanding among research community of that
time which was otherwise unjustified. He said that he
did not waste his valuable time to arguments with the
people who could not fully understand his work.
Famous Works of Gauss
Gauss was an ingenious discoverer and made
remarkable discoveries, which gave birth to many
new disciplines of Mathematics and Science. These
discoveries were kept in a diary contained 146
discoveries and most of the listed discoveries were
so short that their meaning is obscure, even though
they made miraculous facts. The diary was lost for
40 years after his death. Mathematical historian Eric
T Bell said that if Gauss published his discoveries in
time, he would advanced mathematics by 50 years.
The important contributions of Gauss are as:
(I)
1792: Regular heptadecagon
In 1792, Gauss made his first significant discovery, the
heptadecagon. At the time of Euclid, it was assumed
that the domain of elementary geometry cannot
be extended further. While studying at Gottingen
University, he came out idea of construction of
polygons. Before this, only regular 3, 5, and 15-sided
polygons were constructed by using straightedge and
compass only.
Gauss constructed regular 17-sided figure, called
the heptadecagon, by straight edge and compass
alone.
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He developed mathematical formula to construct all
regular polygons by using straight edge and
compass only, and opened up the doors to the
field of Galois theory. Gauss had so proud of this
achievement that he wish to have the shape carved out
on his tombstone, just like Archimedes tombstone had
carved with a shape of sphere inside a cylinder but
unfortunately, it was not fulfilled, as the stonemason
said it would be difficult to carve the heptadecagon,
it essentially looks like a circle. However, in Brunswick,
a memorial in the honour of Gauss inscribed with the
shape of heptadecagon.
(II)
1801: Disquisitiones Arithmeticae
The book was in Latin and contains the proofs of many
of his earliest discoveries, which gave birth to modern
number theory. At that time, there was no book on the
subject, and Number theory was the favorite field of
Gauss. That is what is said that “Mathematics is the
queen of sciences and number theory is the queen of
mathematics”. The book contains 474 pages and 366
articles, divided into 7 sections. Out of which, first four
contains the results in the discovery of Fermat, Euler,
Lagranges and Legendre anticipated by Gauss and
the last three sections contains the results obtained
from the discoveries of Gauss and have applications
with cyclotomy.
In 1965, book was translated in German by H. Maser,
“Untersuchungen über höhere Arithmetik”. In 1986,
it was translated in English by Arthur A. Clarke,
“Investigations in Arithmetic”.
(III)
1809: Theoria Motus Corporum Coelestium in
sectionibus conicis solem ambientium
The Work Theoria Motus is divided into two books
containing four sections each. The genesis of the
work is to be found in the discovery of planets
Ceres and Pallas. On January 1, 1801, Palermo by
Piazzi(1746-1826), an Italian astronomer discovered
a new heavenly body, which is very faint and looked
like a star but not in a catalogue of star. He observed
it for 6 weeks and concluded that it moved 3 degrees
across the sky. After that, he was seriously ill with a
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Call for Articles
A hearty thanks to all the students & faculty members who have
contributed to the magazine by submitting their technical articles. Due
to large no. of submissions, we were not able to publish all the articles.
But we will try to publish in the next issue.
Articles are invited for the next issue. The articles should be authored
in an original text. Plagiarism is strictly prohibited. We expect articles
written at the level of the general audience. Therefore the equations
and mathematical expressions within the articles are not recommended.
Authors are requested to include a brief biography of 4-6 lines in
their articles with high-resolution author’s photographs.
The next issue will be published in November 2018. You can submit
your articles on the email id fetmagazine@manavrachna.edu.in by 10th August 2018.
Happy Writing!!
Bindiya Ahuja
Editor
Ingenieur Sphere, FET Technical Magazine

