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Artificial Intelligence and Mathematics

Dikshit Pandey
PhD Scholar, Mathemalics
Govl. P.G. College, Manila

Artificial inteligence (Al) has emerged as one of the most influsntial technological
developments of the modern era, and mathematics provides the fundamental language and
framework through which many Al systems are designed, analysed, and improved. At the core of
arlificial intelligence are mathematical concepts from linear algebra, calculus, probability,
statistics, optimization, and discrete mathematics. Linear algebra is particularly important
because data are commonly represented as vectors, maltrices, and tensors, while operations on
these structures form the basls of neural networks and many machine-learning algorithms.
Caleulus provides the tools required to understand how a model changes when ils parameters
are modified. In particular, derivatives and gradients are essential for training neural networks
through optimization methods such as gradient descent and its variants. Probability and statistics
allow Al systems to deal with uncertainty, estimate relationships between variables, evaluate
predictions, and learn patterns from data. Oplimization theory plays a central role because
training an artificial intelligence model can often be viewed as the problem of minimizing a loss
function subject to wvarious constraints. Mathematical modelling alse helps researchers
understand the behaviour, stability, efficiency, and limitations of learning algorithms. Beyond
these foundations, mathematical ideas are increasingly important in areas such as computer
vision, natural-language processing, robotics, recommendation systems, and sclentific machine
leaming. For example, dimensionality-reduction technigues use mathematical transformations to
represent high-dimensional data more efficiently, while graph theory provides useful models for
networks, social relationships, transportation systems, and knowledge structures. Differential
equations and numerical methods are also becoming important in scientific Al, where learning
algorithms are combined with mathematical models of physical systems. An important ressarch
challenge is to develop Al systems that are not only accurate but also reliable, interpretable, and
mathematically well understood. Mathematical analysis can contribute to this goal by studying
convergence, stability, generalization, uncerlainty, and robustness. Thus, the relationship
between mathematics and artificial intelligence is notl simply that mathematics is used as a
computational tool; rather, mathematics provides the conceptual foundation for understanding
hiow intelligent systems learn from data and make predictions. As artificial intelligence continues
lo develop, mathemalical research is likely to play an increasingly important role in creating
efficient, trustworthy, and scientifically meaningful Al systems. The study of mathematics
therefore remains essential for researchers who wish o contribute o the future development of
artificial intelligence.




Mathematical Optimization: Concepts, Methods and Applications

Jay Paliwal
PhD Scholar, Mathematics

Mathematical optimization is one of the most important areas of modern mathematics that deals with finding the
best possible solution to a problem under given conditions or constraints. The main objective of optimization is
generally to maximize or minimize a particular function, known as the objective function. Optimization techniques are
widely used in mathematics, engineering, economics, computer science, management, transportation and many other
fields. A general optimization problem can be represented as minimizing or maximizing f(x), subject to constraints
such as g_i(x) < 0 and h_j{x) = 0. Depending on the nature of the objective function and constraints, optimization
problems may be classified as linear, nonlinear, integer, stochastic, fuzzy or multi-objective optimization problems.
Linear programming is one of the simplest and most widely used forms, in which both the objective function and
constraints are linear. Nonlinear optimization becomes necessary when the mathematical relationships between
variables are nonlinear. Classical methods such as the Lagrange multiplier method, Newton's method and
gradient-based techniques provide powerful tools for solving optimization problems. In recent years, computational
techniques and artificial intelligence have further expanded the scope of oplimization. Optimization is particularly
important when resources such as time, money, energy and raw materials are limited. For example, in transportation,
optimization can be used to determine the shortest or least-cost route, while in inventory management it can help
determine appropriate ordering and storage levels. In engineering, optimization is used to design efficient structures
and systems, whereas in economics it helps firms maximize profit and minimize cost. Modern research increasingly
focuses on sustainable and intelligent optimization models that incorporate uncertainty, environmental factors and
complex real-world constraints. Thus, mathematical optimization provides a systematic framework for
decision-making and continues to play a significant role in solving both theoretical and practical problems. The
development of advanced optimization algorithms is expected to make mathematical models increasingly effective in
addressing complex challenges in science, technology and society.
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The QWERTY keyboard layout was a mechanical solution designed to solve a physical
bottleneck in early typewriter engineering.

The Problem: Mechanical Traffic Jams

Early typewriters arranged keys alphabetically. When typists grew accustomed to the layout,
they began striking keys in rapid succession. In early models, the metal typebars (the arms with letters
on the end) all swung upward to strike the paper at a single central point. When a typist quickly struck
two letters that lived right next to each other in the type basket, the metal arms would physically
collide mid-air and jam the machine.

The Solution: Alternating Hand Rhythm
In 1873, inventor Christopher Latham Sholes solved this by analyzing the frequency of letter
pairs in the English language (like "TH," "ER," and "RE"). He rearranged the keyboard to ensure that
these common combinations were physically separated from one another in the type basket.
By scattering these frequently paired letters across opposite sides of the layout, Sholes achieved two
things:
e Separation: The metal typebars no longer moved within the same narrow physical arc at the
exact same time, preventing collisions.
* Hand Alternation: The layout forced the typist to alternate typing between the left and right
hands for common words, creating a natural mechanical delay that let one typebar fall
completely out of the way before the next one struck.

The Legacy of the Compromise

Though this layout was created specifically to accommodate the physical limitations of 19th-
century iron levers, it was heavily commercialized by E. Remington & Sons. By the time electronic
keyboards and computers eliminated the physical risk of jamming altogether, generations of typists
were already conditioned to the QWERTY format, making it the permanent global standard despite
the absence of its original mechanical constraints.

Babita
(Alumni 2026)




A relic of the Pleistocene,
A grinding tool for stone and bone,
When ancient diets, rough and green,
Demanded muscle, iron-grown.

Our ancestors, with sweeping jaws,
Gave space to let the third set rise,
Obeying primal mastic laws
Beneath the early, unarched skies.

Then fire tamed the fibrous weed,
And cooking softened every bite,
Extinguishing the evolutionary need
For extra crushers in the night.

The bone retreated, compact, small,
A framework tailored for the face,
But left a crowded, crowded hall,
With thirty-two but twenty-eight spots of space.

So deep within the gumline trapped,
They press against the dental line,
An ancient blueprints map mis-mapped,
A structural, delayed design.

They rise in pain, a sideways crown,
With nowhere left to safely stand,
Until the surgeon cuts them down,

The final ghosts of primal land.
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On July 11 each year, World Population Day focuses global attention on humanity's expanding
numbers. In 2024, when we crossed 8.1 billion people, the standard narrative emphasizes pressure,
scarcity, and the challenge of feeding, housing, and providing opportunity for so many. Yet this narrative,
compelling as it is at planetary scale, obscures a very different reality unfolding in many parts of India. In
the Himalayan state of Uttarakhand, the crisis is not too many people. It is too few.

Across the hill districts of Uttarakhand, a phenomenon often overlooked in global discussions
has been quietly reshaping the social and economic landscape for decades. Entire villages have emptied.
Homes stand abandoned, their roofs caving in. Agricultural terraces, laboriously constructed and
maintained over generations, lie fallow and overgrown. Schools and health clinics have closed for lack of
students and patients. In some villages, the population has dwindled from hundreds to tens. In others,
perhaps a dozen elderly residents remain, tending to memories and household shrines while their
children and grandchildren live in distant cities.

This is not a temporary fluctuation. It is a profound and accelerating demographic
transformation. Uttarakhand's Garhwal and Kumaon regions exemplify a paradox that deserves far more
attention than it receives: while global conversations fixate on overpopulation in the developing world,
substantial portions of rural India are experiencing systematic depopulation. The human geography of
Uttarakhand's mountains tells a story that contradicts the standard World Population Day narrative. It is
a story of abandonment, displacement, and a particular kind of development that extracts people from
the land in order to concentrate them in cities.

The numbers, while difficult to pin down with absolute precision because government census
data lags reality and migration is often undocumented, tell a stark story. Uttarakhand's overall
population growth rate has slowed dramatically. Some districts in the hill regions have actually
experienced absolute population decline since 2011. In villages throughout Garhwal and Kumaon, the
ratio of elderly to young people has inverted. In many hamlets, there are more people over 60 than
under 20. This is not because birth rates have fallen to European levels through deliberate family
planning, though fertility has declined. It is because young people are leaving and not coming back.

Consider the specifics of what this looks like on the ground. The Chopta region of Uttarakhand,
known for its meadows and forests, once supported thriving agricultural communities. Today,
agriculture has largely ceased. The young have migrated to Dehradun, Delhi, Bangalore, and other
metros. The elderly farm marginally if at all, their knowledge of traditional agriculture often viewed by
their.children as economically irrational. In the Saryu Valley, villages that were centres of trade and
activity a generation ago now consist of scattered inhabited houses surrounded by dozens of structures
in various states of decay. Forests have reclaimed agricultural land. In some villages in the Ramganga
Valley, local organizations report that populations have fallen to single digits during working seasons,
with most residents moving to cities for employment and returning only briefly for festivals and family
obligations.

This transformation. did not happen overnight. The roots lie in historical processes that
accelerated during and after India's independence and modernization. But the pace has intensified
dramatically since -the 1990s. Multiple surveys conducted by academic institutions, development
organizations, and government bodies have documented the phenomenon. Studies by researchers at
Kumaon University, the Indian Institute of Remote Sensing in Dehradun, and various NGOs working in
the region converge on similar conclusions:-rural Uttarakhand is experiencing significant outmigration,
particularly of working-age adults and their children.



The causes are multiple and interconnected. First is the simple economics of modern
development. Agriculture in Himalayan hill regions is inherently challenging. The terrain is steep.
Landholdings are small and fragmented. Infrastructure for irrigation is limited. Soil quality is variable.
Climate impacts from irregular monsoons and increasingly erratic weather have made farming
unpredictable. A person working in agriculture in a hill village might earn 3,000 to 5,000 rupees
monthly, often seasonally. The same person in a city might earn 15,000 to 25,000 rupees or more, with
more regular employment. The economic logic driving migration is straightforward.

Second is education. As schooling infrastructure expanded across India, many hill villages were
able to provide primary education. But secondary and higher education often requires traveling to
district towns or larger cities. Families investing in their children's education naturally migrate to places
where schools, colleges, and job markets exist. Once a child leaves for education and finds employment
in a city, economic incentives to return to the village are minimal. Agricultural work is poorly
remunerated. Market access for hill-region agricultural products is limited. The sense of opportunity in
villages has contracted relative to urban possibilities.

Third is employment outside agriculture. The hill economies of Uttarakhand have never
generated sufficient non-agricultural employment to retain young people. Tourism provides some
seasonal work, but it is unreliable and often underpaid. Government jobs are competitive and limited.
Manufacturing is minimal. The service sector in towns and cities offers far more opportunity. Young
women particularly have sought to escape hill villages, where opportunities are even more restricted
and where social constraints on their mobility remain stronger than in cities.

Fourth is the process of internal colonization that has characterized India's development
strategy. Large urban centres like Delhi, Bangalore, Hyderabad, and Mumbai have been systematically
built up as engines of growth, drawing migrants from vast rural hinterlands. State policies have favoured
urban industrial development and services. Agricultural policies, while providing some subsidies, have
not made hill-region agriculture economically viable. The fiscal resources of Uttarakhand state have
been insufficient to generate sufficient non-agricultural employment in hill districts. The result is a pull
towards major metropolitan areas and a corresponding push away from villages.

A fifth factor is difficult to quantify but no less real: loss of social cohesion and meaning. Villages
are social systems, not merely collections of individual households. When young people leave, the social
fabric weakens. Festivals have fewer participants. Community labour exchanges decline. Religious and
cultural practices adapt or disappear. Schools and health centres become unviable. When parents see
their community emptying, they are more likely to facilitate their children's departure rather than
encourage them to stay. The process becomes self-reinforcing. As communities empty, they become
less attractive to those who might otherwise remain or return.

The environmental dimensions are significant as well. As human population in hill villages has
declined, forest cover has expanded in some areas. This is not entirely positive. The increased forest
cover has come with reduced active management of forest resources. Traditional knowledge about
managing forests for diverse products has diminished. Simultaneously, wildlife populations, particularly
large carnivores like leopards and bears, have expanded into areas formerly occupied by humans,
increasing human-wildlife conflict in the areas where people do remain.

The gendered dimensions of outmigration in Uttarakhand deserve particular attention. Women
have outnumbered men in emigration from some hill villages. This reflects both the particularly
constrained opportunities for women in hill agriculture and the social restrictions that operate more
heavily on women than men. Studies by organizations working in Garhwal and Kumaon document that
young women cite limited economic opportunity, restrictions on mobility, social conservatism, and the
desire to escape patriarchal family structures as reasons for leaving villages. This contributes to further
demographic distortions in the remaining population.

The consequences for those who remain are profound. Elderly people in depopulated villages
often face isolation and reduced access to care. The out-migration of working-age adults means fewer
hands for agricultural work and community maintenance. Village institutions weaken. Government
services like education and healthcare become increasingly difficult to sustain. The loss of cultural
transmission as young people do not learn traditional skills and knowledge represent a form of cultural
erosion even if the-languages themselves persist among diaspora communities:

Remittances pravide crucial income for many villages. A younguperson working in Delhi or
Bangalore might send money home to parents or invest in maintaining property.. Without this flow of
urban-generated income, many households would struggle far more than they do. Yet remittances do
not reverse outmigration. They sustain people who remain, but they do not generate employment or
opportunity in villages themselves. They represent, in a sense, a subsidy from the urban economy to
populations that have been effectively disconnected from productive activity in their places of origin.



The irony of this situation becomes apparent when placed against the World Population Day
narrative. Global discourse emphasizes how to manage population growth, particularly in developing
regions. The Sustainable Development Goals include targets related to population and family planning.
Development organizations in wealthy countries focus on birth rate reduction in low-income countries
as a key indicator of progress. Yet in Uttarakhand and parts of rural India, the demographic challenge is
not growth but decline and its consequences. The young have already chosen to have fewer children
than their parents, not primarily through state coercion or birth control programs but through the logic
of urban living, where children are economic costs rather than assets. The villages are emptying not
because of insufficient food but because economic opportunity has been systematically concentrated in
cities.

Census data, while imperfect, documents this pattern. Uttarakhand's population growth rate
between 2001 and 2011 was 1.66 percent, below India's national average of 1.91 percent and well
below many other states. Several hill districts experienced slower growth. Anecdotal evidence suggests
that the pace of outmigration has continued or accelerated since 2011. Employment surveys document
that urban centres continue to attract migrants from rural Uttarakhand at significant rates.

The state government is aware of the problem. Various initiatives have been launched to stem
outmigration, including programs to develop agriculture, tourism, and handicrafts in hill districts.
Organic farming initiatives have found some success. Small-scale tourism enterprises have provided
income to some communities. Yet these initiatives have not fundamentally reversed the trend. The
economic incentives driving people to cities remain too strong. The infrastructure in cities for
employment, education, and services remains far superior to what exists in villages.

What this phenomenon reveals is something crucial about global development and population
dynamics that World Population Day conversations often miss. The relationship between population,
resources, and development is not simply about numbers. It is about how development is organized
spatially, how resources and opportunities are distributed geographically, and what kind of lives are
considered desirable and achievable. When development is constructed as urban industrial growth,
when capital flows to cities, when educational and employment opportunities concentrate in metros,
then populations will move to those places regardless of overall population density. Uttarakhand has
more than enough land and resources to sustain its current population. It does not have sufficient
economically viable opportunities distributed across its geography.

The elderly who remain in villages are not victims of overpopulation. They are beneficiaries of
migration remittances and participants in what development scholars call the rural non-farm economy.
Yet they face isolation, reduced social connection, and often difficult livelihoods. Their grandchildren are
growing up in cities, learning Hindi and English rather than Garhwali or Kumaoni, accumulating cultural
distance from their places of origin. Over generations, the connection between these diaspora
populations and their villages of origin weakens. The villages become appendages to urban centres
rather than communities in their own right.

Some scholars and policymakers have begun to recognize that the depopulation of hill villages in
Uttarakhand represents not inevitable progress but a particular kind of development failure. The state
has sufficient resources and ecological capacity to support robust populations in its hill districts. What it
lacks is the institutional and economic frameworks to make livelihoods in those districts competitive
with urban opportunities. This is a policy problem, not an inevitable outcome of modernization.

There have been attempts to reverse or slow outmigration. The Mahatma Gandhi National Rural
Employment Guarantee Scheme provides some wage employment in rural areas. Programs promoting
agricultural innovation, value addition to agricultural products, and handicrafts have created some
employment. Tourism development initiatives have brought income to some communities. Efforts to
improve school and healthcare infrastructure aim to retain families in villages. Yet the scale of these
interventions remains modest compared to the economic pull of cities. The wages offered by
MGNREGA, while providing crucial income, do not compete with regular urban employment. Handicraft
production faces market limitations. Tourism is seasonal and uneven across regions.

The deeper question is whether reversing outmigration is even desirable as an absolute goal.
Some migration from villages to cities is economically rational and improves individual welfare. Young
people gain accessto education, employment, and economic opportunity.they-could not find in villages.
Densely populated cities can provide services and infrastructure more efficiently than scattered villages.
Reduced pressure on hill agriculture may have environmental benefits. The issue is whether this process
has gone too far, whether villages have been abandoned. to degrees that are not economically or
socially optimal, and whether the distribution of costs and benefits is equitable.

What is clear is that Uttarakhand's demographic trajectory contradicts the standard World
Population Day narrative of excessive population growth in developing regions. Here is a region with
declining growth, selective emigration of young people, and villages with inverted age structures.



The problem is not too many people seeking to deplete finite resources. It is too few people remaining
to maintain viable communities, and the concentration of opportunity in distant cities that these
people must migrate to reach.

This paradox deserves recognition on World Population Day. It reminds us that population
dynamics are not monolithic. They vary dramatically by geography and socioeconomic context. In some
regions, rapid population growth poses genuine challenges to infrastructure and services. In other
regions, depopulation and aging are the demographic realities. In Uttarakhand's hills, the challenge is
not managing population growth but managing decline, restoring opportunity to places people have
left, and deciding what future rural communities should have in a development strategy that has
prioritized cities.

The ghost villages of Uttarakhand stand as monuments to a particular development path. They
represent the human costs of concentrating growth and opportunity in urban centres while rural
peripheries struggle with limited investment and diminishing populations. They embody an alternative
demographic story that World Population Day conversations often fail to consider. While global
planners debate how to manage 8.1 billion people, the hills of Uttarakhand grow quieter, their villages
emptying decade by decade. This is not a success story of controlled population growth. It is an
outcome of development policies that have made rural livelihoods uncompetitive and drawn young
people inexorably toward cities. Whether this represents progress or loss depends largely on one's
perspective. What seems clear is that it is neither the inevitable future nor the only possible path. It is a
chosen outcome of how India's development has been structured and resourced. Whether and how to
reshape that structure remains an open question.

Dr. Kavinder Bhatt
Assistant Professor
Department of English
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Emotional parasites ' icaI mimicry. In nature, a
parasite coats itself in the ho ards. In humanJeIationships, a
parasite coats themselves in yc soals to bypass your emotional
defences. -5

Phase 1: Deep Psycholog :
Emotional parasites suffe N a deep-de dflnternal drive. They have ambition
without execution. They crave the status of success but lack the discipline to handle the
grind. To fix this, they hunt for a host who possesses high energy, high empathy, and strong
work habits.
1. The Targeting Phase (Why They Picked You)
* They target conscientious people who feel guilty when they do not help others.
* They seek out people with imposter syndrome because they are easy to manipulate
with praise.
* They look for isolated creators who are hungry for collaboration and teamwork.
2. The Infiltration Phase (The Hook)
* They use love bombing in personal lives or vision bombing in business.
* They agree with every single opinion you voice to build instant trust.
* They create a false sense of security by sharing fake, deeply personal secrets with you
first.
3. The Squeeze Phase (The Extraction)
* They introduce micro-drains like asking for small favours that slowly grow bigger.
* They use gaslighting to make you feel like you are the one falling short of the shared
dream.
* They anchor themselves to your daily routine so it feels impossible to make moves
without them.

Phase 2: Complete Threat Assessment Blueprint
Before you take action, look at this breakdown to see exactly how much control this
person has over your life.

Risk Level Financial Ties Social Ties Digital Overlap Threat Level
No mutual Green: Safe to cut
Low None : None T "
friends off immediately.
A Small shared 2-5 mutual Shared drive Yo o Reqwres ;.
Medium . ; planned, quiet
bills friends passwords ]
exit.
A Shared Big mutual Admin rights to Rec Nggds
High > . legal/digital
business/lease social group your accounts

lockdown first.

e (@oxe
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Tactical Checklist: Digital & Financial"tockdown
If your threat level is Yellow or Red complete these safety tasks before saying a word
to them:

* Change Passwords: Revo" 1CC  all 'nal emails, cloud storage and banking
a 4 : Lo i
pps. . -
* Audit Admin nghts - : L : 'unts ~domain names, or social

media pages. _
* Review Contracts: Ré%\‘a

terms. = s =
* Backup gEvidence: Sa Cr ’ ges, emails, "and financial
transactions. IS
. a 4 ‘
Phase 3: Advance:&xt’r i ion Protocol)
When you cut i Ig y hree distinct waves. Here is how to

handle each wave systematic
Wave 1: Handling The Guilt B3
* What they do: They play the v
you," or fake an emergency.
* Your counter-move: Do not offer comfort. Send a cold, neutral text: "/ understand you
are frustrated, but my decision is final."
Wave 2: Handling The Rage Flare
* What they do: When guilt fails, they turn to anger. They insult your intelligence, talent,
and future chances of success.
* Your counter-move: Total silence. Do not defend yourself. Answering validates their
anger. Block their number immediately.
Wave 3: Handling The Smear Campaign
* What they do: They lie to mutual friends, coworkers, or clients to paint you as the
villain.
* Your counter-move: Do not release a public defence. Speak directly to key people with
cold evidence. Let your high-quality work speak for itself.

im. They cry, remind you of "everything they did for

Phase 4: Long-Term Immunity (Parasite-Proofing Your Life)
Once you remove the parasite, you must fix the gaps in your defence system so they
can never return.
* The Two-Week Rule: Never enter a business deal or personal commitment within two
weeks of meeting someone new.
* The Contribution Test: For the first 90 days of any new relationship, track actions, not
words. If they do not produce results early on, walk away.
*  Vulnerability Control: Keep your biggest dreams and financial wins private until a
person proves their loyalty through hard work over time.
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When two German hikers discovered a remarkably preserved mummy thawing out of an Alpine
glacier in 1991, they inadvertently unlocked a prehistoric medical archive. Otzi the Iceman, who lived
around 3300 BCE during the Copper Age, did not die in a vacuum; he was fleeing an armed conflict
through freezing, high-altitude terrain. What he carried on his leather cord gear completely reshaped our
understanding of prehistoric pharmacology. He wasn't relying on mysticism; he was carrying a targeted,
biochemically active medicinal first-aid kit.

1. The Primary Asset: Birch Polypore (Fomitopsis betulina)

The most striking element of Otzi’s medical kit consisted of two walnut-sized lumps of a bracket
fungus threaded onto a strip of leather hide. This fungus was the Birch Polypore (historically classified as
Piptoporus betulinus), a parasitic mushroom that grows exclusively on birch trees.

Modern ethnobotanists and mycologists have dissected this ancient remedy to discover that it
serves as a multi-layered pharmaceutical powerhouse:
¢ The Gut Parasite Link: Autopsies of Otzi’s gastrointestinal tract revealed a severe infestation of

Trichuris trichiura (whipworm), a painful parasite that causes chronic abdominal cramps, anemia, and
diarrhea.

* The Natural Laxative: Birch Polypore contains high concentrations of agaric acid. When ingested,
agaric acid acts as a potent purgative and laxative, explicitly designed to flush out intestinal parasites.

* The Antibiotic Shield: The fungus naturally synthesizes piptamine, a powerful antibiotic compound.
Lab tests confirm it actively destroys multiple strains of bacteria, providing Otzi with a crude systemic
antibiotic.

* The Styptic Application: Beyond ingestion, the velvety interior of this mushroom can be peeled back to
act as a naturally antiseptic, styptic bandage that halts bleeding and prevents open wounds from
becoming septic.
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2. The Secondary Asset: Tinder Polypore (Fomes fomentarius)

Stored separately inside a small leather belt pouch, Otzi carried a second fungal species: the
Tinder Polypore (or Hoof Fungus). While primarily celebrated as a crucial tool for fire-starting due to its
highly flammable interior fluff (amadou), archaeological evidence suggests it pulled double duty in his
first-aid kit.

* Antimicrobial Dressing: Tinder polypore contains high levels of triterpenes, which exhibit powerful
antiviral and anti-inflammatory properties.

e Cauterisation and Packing: The fluffy inner layer could be packed directly into deep puncture
wounds—such as the fatal arrow wound discovered in Otzi's left shoulder—to absorb blood, promote
clotting, and physically block pathogens.

3. Prehistoric Internal Medicine: Bog Moss & Ferns
Otzi's stomach contents revealed that his medical knowledge extended to the local forest floor
flora, used to treat acute injuries on his final journey.

* The Bog Moss Wound Wrap: Traces of Sphagnum (bog moss) were recovered from his digestive tract
and clothing. Sphagnum moss is highly acidic and incredibly absorbent, used globally until World War |
as a sterile surgical dressing. Otzi likely used it to pack his fresh wounds, accidentally swallowing traces
while consuming food with bloodied hands.

* The Toxic Remedy: Investigators found spores of the Bracken Fern (Pteridium aquilinum) in his
stomach. Bracken fern is highly toxic and carcinogenic in large doses, but in ancient traditional systems,
tiny quantities were ingested to paralyze and expel intestinal tapeworms and roundworms. This
suggests Otzi was actively trying to chemically self-medicate his agonizing stomach pains just hours
before his death.

The True Origin of Pharmacy

For decades, textbook history credited the ancient Egyptians and Sumerians with inventing
structured pharmacology through written papyri and clay tablets. Otzi the Iceman completely shattered
that timeline.

His carefully curated fungal first-aid kit proves that thousands of years before the first word of
medical text was ever written, European Copper Age humans possessed an incredibly sophisticated,
empirically tested understanding of toxic, antibiotic, and anti-parasitic woodland biology.

Dr. Shaiphali Saxena
Assistant Professor
Department of Botany
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