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‘A man lives not only his personal life, as an individual,
but also, consciously or unconsciously, the life of his epoch
and his contemporaries’. —Thomas Mann
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Principal of Principals, let me pay / My homage king,
tribute to admiration ; / Greatness superb in life, worth-
veneration, / Is your triumph spendid like sunny day ;/Success
supreme in maths did you attain, / Exalting self, College,
Country—their name, / ‘Prodigy of numbers’, renown maintain;
/ Picturesque in person, tall, fair, impressive, / thundering good
in class, in words expressive ; /Rrincipal glorious, Minister
great / Ambassador, in lands foreign, of state / Guardian Angel
of College ; are roles / You play with honour reaching farthest
poles.
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‘Under developed countries need a planned course of
development, which necessarily implies a planned economy’
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‘Our planning commission writes excellent philosophical
discourses, completely futile when it comes to effective
translation into useful practice’.
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‘The weight. the significance of a scientific discovery
depends solely upon its importance to society’.
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‘...he was indeed a truly great man’.
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Bring me my bow of burning gold!
Bring me my arrows of desire!
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‘Anyone with aesthetic sense can enjoy the beauty of the
lily ; it takes a considerable scientific effort to discover the
physiological process whereby the lily grew out of the mud and
filth’.
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.  SOCIAL ANLC ECONOMIC ASPECTS OF THE BHAGAVAD-GIT A
1. For What Class? 2. A Remarkable Interpolation 3. Not
Sufficient Unto the Purpose 4. Whyv Krsn? 5. When Does
A Synthesis Work? 6. Thz Social Functions of Bhakti 7. The
Gita Today

I. URVASI AND PURURAVAS
1. Introduction 2. Kalidasa's Treatment 3. Modern Interpretations
4. Versions of the Story 5. Rgveda x 95 6. Commentary to RV x
95 7. Urvasi's Associates 8. The Dawn-goddess in the Rgveda
9. Aryan or Pre-Aryan 10. Goddess of birth and Death

1II. AT FHE CROSSROADS : A STUDY OF MOTHER-GODDESS CULT SITES
1. The Problem 2. The Mothers 3. Information from Field-work
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4. Primitive Tracks S. The Trade Routes 6. The Jatakas 7.
Carudatta's Sacrifice

IV. PILGRIM'S PROGRESS : A CONTRIBUTION TO THE PREHISTORY OF
THE WESTERN DECCAN PLATEAU

1. The End of Pre-history in the Deccan 2. Cult Migrations, The
Goddesses and Megaliths 3. Cult Migrations, The Gods 4. Microlith
Tracks 5. Highlanders and Lowlanders 6. Later Developments 7.
Towards Agriculture.

V. THE VILLAGE COMMUNITY IN THE 'OLD CONQUESTS' OF GOA

1. Land and People 2. The Economic Situation 3. Heterogeneity
of the Population 4. The Feudal Period.
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THE HISTORICAL PRESPECTIVE

The Indian Scene

The Modern Ruling Class

The Difficulties Facing the Historian

The Need to Study Rural and Tribal Society
The Villages

Recapitulation

PRIMITIVE LIFE AND PREHISTORY

The Golden Age

Prehistory and Primitive Life

Prehistoric Man in India

Primitive Survivals in the Means of Production
Primitive Survivals in the Superstructure

THE FIRST CITIES

The Discovery of the Indus Culture
Production in the Indus Culture

Special Features of the Indus Civilisation
The Social Structure

THE ARYANS

The Aryan Peoples

The Aryan Way of Life
Eastward Progress
Aryans after the Rigveda
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The Urban Revival
The Epic Period

FROM TRIBE TO SOCIETY

The New Religions

The Middle Way

the Buddha and His Society
The Dark Hero of the Yadus
Kosala and Magadha

STATE AND RELIGION IN GREATER MAGADHA

Completion of the Magadhan Conquest

Magadhan Statecrafi

Administrution of the Land

The State and Commodity Production

Asoka and the Culmination of the Magadhan Empire

Towards Feudalism

The New Priesthood

The Evolution of Buddhism
Political and Economic Changes
Sanskrit Literature and Drama
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SECTION 1
Concerning Method
Combined Methods in Indology
Living Prehistory in India
On a Marxist Approach to Indian Chronology
Stages of Indian History
SECTION 11
Themes in History
The Vedic ‘Five Tribes'
Early Brahmins and Brahminism

On the Origin of Brahmin Gotras
Development of the Gotra System

Brahmin Clans

Early Stages of the Caste System in Northern India
The Beginning of the Iron Age in India

Ancient Kosala and Magadha

The Line Arthasgtra Teachers

Kaniska and the Saka Era

The Working Class in the Amarakosa

Origins of Feudilism in Kasmir

The Basis of Ancient Indian History (I)

The Basis of Ancient Indian History (II)

The Autochthonous Element in the Mahabhdrata
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The Avatara Syncretism and Possible Sources of the Bhagavad-Gita
The Historical Krishna

The Study of Ancient India Tradition

SECTION 11
Archaeology, Epigraphy,
Numismatics and Ethnography

Piereced Microliths from the Deccan Plateau
Megaliths in the Poona District
Prehistoric Rock Engravings Near Poona
Staple 'Grains' in the Western Deccan
Dhenuk akata
The Buddhist Caves of Western India
Notes on the Kandahar Edict of Asoka
Indian Feudal Trade Charaters

An Inscription at Palasdev of Saka 1079
Asokan Pillar : Banaras Mystery
Scientific Numismatics

'Indo-Aryan' Nose Index

SECTION IV
Texts, Words and Literary Criticism

On the Authoriship of the Satakatrayi

Some Extant Versions of Bhartrhari’s Satakas

The Parvasamgraha of the Mahabharata

Parvasamgraha Figures for the Bhism aparvan of the Mahubharata
The Sanskrit Equivalents of Two Pali Words

The Text of the Arthavastra

The Cintamanisdranika of Dasabala

The Quality of Renunciation in Bhartrhari’s Poetry

Introducing Vidyakara’s Subhds itratnakosa

SECTION V
Reviews and Rejoinders

The Emergence of National Characteristics Among
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Three Indo-European Peoples
Race and Immunity in India
Caste and Class in India
Geldner's Regveda

Marxism and Ancient Indiam Culture
What Constitutes Indian History

The Basis of Despotism

On the Development of Feudalism in India
Primitive Communism

On Valid Tests of Linguistic Hypotheses
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5. The History And Culture of The Indian People : vol
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I, The Vedic Age (1951).

X The History And Culture of the Indian People : Vol I,
The Age of Imperial Unity.

©.  The History And Culture of the Indian People : Vol
III, The Classical Age.

W I @A 93 F 7@ | oRren Tow oy ERiE
IG WP (AR | TIOR 7SR MNAW @0 @A 1| Bt =iz I
frmam, PiczetoR FFIRG! fmifens | o= sReiw g Raw e
MR G2 AR o1t | 3e0 aree, RIENE 7R FWew @
©IE IECO ANIT | R BOPIR TV (o1 ICIRA | (T GFSA
2% red [F@ e, ‘The calibre of analysis is uniformly
low, so-ordination poor among the contributors.’

PrTere! & wfed Al SRS stere! 2 @2 M@ @R W
TIRSRT 27 TFIS o] FACRA (FPAIE | 16 BT e it T
A 2R I & R Ori o~ s fof | SRR, sgRifeswiER
@3 aw fom I T iy wae | off fofv sRifeTE=
Hfows (o Face 9w ™=, ‘Dr. Suniti Kumar Chatterji
favours us with the following pearl of wisdom’. “JFHeTl{ o'~
93 SfSfE (e @RI =re 8 #fvee fer e, ‘In the
preliminary remarks to the first volume, both K. M. Munshi
(Who wrote the foreword to each volume) and R. C. Majumder
(the chief editor) dismiss with contempt the nomenclature of
the ‘so-called Muslim period’, it may be correct to eliminate
the term altogether from Indian histories, but the proposal is
surprisingly incongruous when made by two Hindus with good
Muslim professional names, Munshi and Majumder’.
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‘Because of the caste system, India had helotage, not
slavery. Thus Dange’s very title is wrong, for his sources contain

neither primitive communism nor slavery.” St (FAS AT (A
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An Autobiographical Account
Steps in Science

Science and Society
Science and Freedom
The Social Function of Science : Review
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Problems of Science and Technology in Underdeveloped
Countries

The Scientific Attitude and Religion

Sin and Science Introduction

Revolution and the Progress of Science

Soviet Science : What can it Teach us

Nuclear Threat and Peace

Nuclear Warfare : The Real Danger

Imperialism and Peace

The Energy Question

Atomic Energy for India

Sun or Atom

Solar Energy for Underdeveloped Areas

On Two Great Scientists
Einstein : Passionate Adventurer
G. D. Birkhoff : A Tribute
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Social Function of Science, J. D. Bernal, FRS, pp xvi+482,
Routledge & Sons, 1939, Price Sh.12/6
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Atomic Energy for India

The Word energy is associated in the minds of most of you
with steam engines. electric supply, diesel or petrol motors,
water-turbines and perhaps windmills. The word evokes others
like horsepower, kilowatts, and calories ; perhaps also electricity
and petrol bills, price per ton of coal, and increased taxes for
the five-year Plans. I want only to point out to you that these
technical, social and economic considerations go very deep,
down to the foundations of human society. With the coming of
atomic energy, they have reached a stage, which is critical for
the whole of mankind, far above mere personal considerations.

We rarely think of the simplest and most familiar type of
energy, namely that derived from food — though far too many
in this world still have to think of food as the one overwhelming
need for their lives. Man needs from 2000 to 4000 calories of
nutritional energy per day, according to the climate, conditions
of work, and type if food taken. In our ordinary discussions of
a balanced diet vitamin etc. this elementary fact is often
forgotten ; namely that the value of food depends upon the
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amount of energy it can release in the human or animal body.
To make this energy available in the degestive system, man
needs to have his food cooked by fire, which means another
form of energy obtained by burning fuel. The history of mankind
begins with the first steps above the animal stage, when man
learned to control fire, and began to produce food instead of
just gathering it.

The next step, the formation of human society proper, with
division of labour and differentitation of social functions, was
made possible only by more power : that of animals such as
cattle or horses for agriculture and transport. Human labour-
power was also used in greater quantity, whether slave labour
or that of paid drudges. Other sources such as windmills and
water wheels helped. The industrial revolution could not have
been realised before the discovery and the extensive use of the
steam engine, in the early 19th century. Man succeeded in the
conversion of fire-energy into mechanical work. Electricity came
later in that century. It could be generated with or without the
steam engine, as for example waterpower or the windmill ; its
chief advantage lay in the transmission of energy to places
distant from the point of generation. The steam engine used
directly meant chains, driving rods, gears, cables, or some such
mechanical transmission. You know how much human society
has been changed by electricity in a single lifetime, say the
life-time of Edison.

What is the ultimate source of all such power? Food-
grains, fruit, nuts etc. store their energy from sunlight, which
is absorbed by the living plant, along with carbon dioxide from
the atmosphere, water vapour and other substances. Cellulose
thus made is also the main source of the energy stored in
firewood. Coal and oil are simply organic matter converted by
deep burial in the earth for millions of years. Hence, all these
forms of energy come from the sun, the diffeence being in the
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method by which the energy is stored. The chemical processes
involved may be described as molecular change. The breakdown
of the energy in food and fuel is also chemical and molecular.
The molecules may change, their atoms do not. For wind-
power, the sun heats up some of the air, which rises, and is
replaced by other, cooler air. These air-currents drive the
windmill. Waterpower is similarly drawn from the sun without
chemical change. The water evaporated by the sun’s heat rises,
forms clouds, and comes down again as rain. What we utilise
is the how of rainwater from a higher to a lower level.

The electric energy, which appears on out monthly bills (in
the few Indian homes fortunate eneough to have the supply) is
measured in kilowatt-hours. One-kilowatt hour is equivalent to
one horsepower for about an hour and twenty minutes. It is also
equivalent to a little more than 860,000 calories of heat. But
these are the equivalents when nothing is lost in the change
from one form to the other. In practice, something is always
lost. No trnsformation of energy is a hundred percent efficient,
and most of them are decidedly inefficient. The machine loses
a good deal of energy in friction ; electricity is lost in
transmission, and by leakage ; heat is radiated away. these
losses are physically inevitable, and a fundamental property of
matter. but energy is also a fundamental property of matter,
apart from the chemical changes and mechanical processes.
Matter cannot be destroyed by ordinary mechanical or chemical
process. But if it could be annihilated in some way, an equivalent
amount of energy must appear. This was finally proved by
Einstein, who summed it up in the formula E=mc2 which gives
the absolute energy available from a given amount of matter.

Atomic energy is fundamentally different from molecular
energy. For the first time in history, man has been able to
duplicate the solar processes for himself on earth. Solar energy
depends upon the breakdown of the atomic nucleus, with the
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resultant emission of heat, x-ray radiation, longer electric waves,
and particles such as electrons, neutrons and the like. These last
correspond to the smoke and ashes or ordinary fuel, but are
much more dangerous to man. The electricity cannot be utilised
directly. The main useful output of atomic nuclear reactions is
still the heat, which has then to be converted into power like
any other source of best. This might seem wasteful, but is much
less wasteful than other forms of conversion. the animals,
including man, cannot convert more than a limited amount of
food per individual into energy, and that too not without
considerable waste. Not only is the animal power plant quite
inefficient, but it has to be stoked and fed all the time, whether
any energy is utilised or not. You all know the low efficiency
of coal and oil fuel. Hydro-electricity is better, but limited by
lack of flexibility, and restriction to certain favourable localities.

What can humanity do with atomic energy? We must
distinguish between what is now technically possible and what
might theoretically be achieved in the very distant future. The
most that has actually been done is to break down uranium
nuclei, and to use the energy liberated. Other atomic nuclei can
be broken down, but generally the process eats up more energy
than it liberates. You know that this process has been misused.
The atomic age arrived with a bang at Hiroshima and Nagasaki,
in the form of a most deadly bomb. Its main use since then has
been as a military and political weapon in the cold war, with
which ceratin powers have tried to cow their opponents. The
sun gets most of its energy from fusion. Four nuclei of hydrogen
are squeezed together under immense heat and pressure to form
one of Helium. A certain amount of mass left over in the
process is converted directly into energy, by Einstein’s Law.
This has been done on earth in the hydrogen bomb. No materials
known on earth can withstand the temperatures of fusion energy.
If the available uranium were properly shared, we could convert
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many deserts into veritable gardens, industrialise the densest
Amazon jungles, and free mankind from the worst forms of
drudgery. This is no longer a technical problem, but a social
one. A few pounds (about 8) of uranium sufficed to run a great
submarine for seventy days. Automatic power plants could in
theory be built which could be refuelled by air once every few
months. Half a dozen trained men could run them. these plants
could be located in any part of the world, without railways,
waterways, or even road communicafion. But is the world
prepared for this? The main question that most of you will ask
is : What is the investment value of atomic energy? If the
preliminary research and refining is to be done, there is virtually
no investment value, for the private sector. The whole affair is
fantastically costly. Those who say that atomic energy can
compete with thermal or hydro-power, carefully omit to mention
the fact that the preliminary costs have always been written off
to someone else’s account usually that of some government.
Only in some socialist countries, where uranium is felatively
plentiful, and new lands have to be opened up, is it possible to
utilise atomic energy properly. Even there, military
considerations play a considerable part, because of the cold
war.

It is true that the known resources of radioactive material
in the world exceed those known for coal. But the cost of
uranium is artificially high. Then there is also the question of
by-products. Animal by-products are good fertilisers ; the skins
and meat can also be used. For human beings, the by-products
are taken care of by a good sewage system and the dead bodies
by funerals. In industrial countries, the average temperature
over cities (e.g. London) goes up by a couple of degrees
Fahrenheit, due to the use of coal. There is also the smoke, acid
deposits that corrode buildings, carbon monoxide poisoning of
the air by petrol fumes, and smog. These are trifling in
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comparison with the waste products of atomic power plants.
The pile has to be very heavily shielded to screen harmful
radiation. No one knows where to put the radioactive wastes
from uranium piles. Every possible mine or pit is being rapidly
filled up in the USA ; the sea is unsafe, the rivers even more
so. This is best brought out by the effects of atom-bomb tests.
The fallout is found all over the world. The Bikini tests made
grass in California radioactive and poisoned fish that would
otherwise have fed Japanese a few thousand miles away.
Excessive doses of radioactivity always come serious changes
in all living organisms. Some of these changes lie in the
mechanism that enables the organism to breed. Most of these
hereditary changes are lethal ; that is, they kill the organisms
born in the next generation. The Japanese have followed up
persons exposed to atomic radiation at Hiroshima. Many of the
children born to women who have been so exposed can hardly
be called human ; but they do not live to grow up. The real
danger lies in the minute genetic change that does not show
itself for some generations. It is known from experiments on
smaller animals that these changes, when fully developed, may
lead to incurable mental derangement within a few generations.
By the time we know what the effect on mankind is going to
be, it will be far too late to do anything about it. The changes
will have been bred into millions of human beings of that
generation and remain thereafter. This is not a disease, or an
infection that I am talking about, but hereditary insanity, physical
degeneracy, and worse. The only cure is to stop all atomic tests
immediately, and to take great care that the waste pro-ducts of
atomic power stations for peaceful purposes will be safely
isolated. The advanced countries have quietly reduced their
atomic power programs. The prestige of having atomic power
stations does not compensate the extra expenditure of the extra
danger involved.
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Where does that leave us in India? We do need every
available source of power quickly. Can we utilise atomic power
for national progress? This question has already been answered
in the affirmative by the high command. The papers inform us
that another hundred crores or more are to be devoted to this
purpose beyond undisclosed millions already spent. It was
announced in August 1956 that India had joined the ranks of the
atomic-energy producing countries. Actually, we were not then
producing any atomic power. Though a second reactor costing
another ten crores of rupees has gone into operation, and the
staff has re:ched over two thousand highly trained graduates,
we still, produce no utilisable atomic power. The setting up of
atomic power stations in other countries is now quite easy.
Even China has one giving 7000 kilowatts since last year, and
may build more. The USA, UK, USSR, France, Canada and
some other countries could build one or more for us—if we are
willing to pay the cost. The question is whether this cost is
worthwhile.

I do not propose to answer this question, because all of you
here are intelligent to work out the answer for yourselves. But
I do wish to point out that the main work in, producing atomic
energy has already been done without coat to India by a
permanent source, which has only to be utilised properly. This
generous source is the sun, which goes on pouring its blasting
rays into every tropical country, at an uncomfortable rate. Can
solar energy be used directly?

The answer is yes. The USA, Russia or England, for example
do not receive so much direct solar radiation as India. There is
no reason why we should ape them in all things, including the
development of atomic energy at a fantastic cost with low-
grade Indian uranium. On an average day, every hundred square
metres (1100 square feet) of area will receive about 600-kilowatt
hours of heat. This comes to over 160 pounds of high-grade
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coal, or more that 16 gallons of petrol, in energy equivalent. If
it could all be utilised at 100% efficiency, we could evaporate
some 240 gallons of water per day. At present, the best known
efficiency of utilisation is by solar batteries, which are between
11% and 15% efficient. The Americans are already using such
batteries to boost telephone currents in long-distnce lines. If 1
could use such batteries on my own bungalow roof, it means
7 kilowatts for every hour of average sunshine, say 60-kilowatt
hours per day. This would give my family enough power for all
cooking, lights, hot water gadgets, (vacum cleaner, fridge) air-
conditioning, and still leave enough for an electric automobile
run on storage batteries. The Russians produce enough steam
power from solar energy to supply all the needs of a modern
town of over 15,000 inhabitants in the southern USSR. Even as
early as 1876, a 2.5-horsepower steam pump was run on solar
heat in Bombay. A striking instance of the immense reach of
solar power comes from the space-satellites, which send their
information to earth by radio transmitters that run on solar
batteries. The best of them continued to communicate with our
globe from well over 20 million miles away.

It seems to me that research on the utilisation of solar
radiation, where the fuel costs nothing at all, would be of
immense benefit to India, whether or not atomic energy is used.
But by research is not meant the writing of a few papers,
sending favoured delegates to international conferences and
pocketing of considerable research grants by those who can
persuade complaisant politicians to sanction crores of the
taxpayers’ money. Our research has to be translated into use.
The catch in solar energy is its storage. The current you may
want at night can be produced irregularly in the daytime. This
in not an insoluble difficulty. Quite efficient forms of storage
batteries are known. it is possible to combine several uses with
mechanical storage. For example, water could be pumped up
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into 50-foot village towers village towers during sunlight hours,
and then allowed to run our for irrigation, or home use, through
low-pressure turbines that generate electricity whenever wanted.
This is not very efficient at the second stage, but the main
purpose of augmenting our poor water supply will have been
efficently served, village-by-village.

The most important advantage of solar energy would be
decentralisation. Te electrify India with a complete national
grid would be difficult, considering out peculiar distribution of
hydropower and thermal resources. With solar energy, you can
supply power locally, with or without a grid. Solar power would
be the best available source of energy for dispersed small
industry and local use in India. If you really mean to have
socialism in any form, without the stifling effects of bureaucracy
and heavy initial investment, there is no other source so efficient.
Take the simple problem of reforestation, which alone one
change India’s agriculture, preserve her rapidly eroding soil,
and increase production. This problem is insoluble unless people
have cheap fuel for cooking, so that they need not cut down
trees. The solar cooker if it worked. would have been the
answer. We know that the cooker produced some years ago with
such fanfares and self-congratulations is useless. Even a
schoolboy should have known that the pot at the focus of the
solar cooker, being nickelled and polished, would reflect away
most of the heat. But our foremost physicists and research
workers, who rushed to claim personal credit and publicity, did
not realise this. That is the result of paper research and research
for advertisement. If we get over this fundamental hurdle, we
have the real cost-free source of atomic power, the sun, at our
disposal, for more that eight months of the year.

Solar energy is not something that any villager can convert
for use with his own unaided efforts, at a negligible personal
expenditure, charkha style. It means good science and first-rate
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technology whose results must be made available to the
individual user. The solar water heater is the simplest to
manufacture a black absorbing grid like an automobile radiator,
and an insulated storage-tank. No moving parts are involved.
The water can be delivered much hotter than needed for a bath,
but below the boiling point. Such heaters are already used
successfully in Israel and elsewhere, and would save a great
deal of fuel by themselves in the Indian household. For the
steam engine, it is necessary to concentrate the sun’s rays,
usually by a light silvered concave re-hector which moves with
the sun. These are also quite practicable, and in use. Dircct
conversion of sunlight into electricity is familiar to many of us
as the photoelectric cell, and the photometer used for correct
exposure. These are very simple and efficient to use, but cost
more money to make. The technique has now been simplified
and the cost reduced by careful study of semi-conductors. The
most effective solar battery of which I have any knoledge is
based upon silicon-zinc crystals. Their production, too, is
commercially sussessful, but needs still more research-which
continues uninterrupted in other countries. The Chinese use
semi-conductors directly to produce enough electricity even
from the waste heat of an ordinary kerosent lamp to run a radio
set ; their appliances are on thc international market now. What
India could use best in this way still remains to be determined.
The principle involved in the use of atomic energy produced by
the sun as against that from atomic piles is parallel to that
between small and large dams for irrigation. The large dam is
very impressive to look at, but its construction and use mean
heavy expenditure in one locality. and bureaucratic
administration. The small bunding operation can be done with
local labour, stops erosion of the soil, and can be fitted into any
corner of the county where there is some rainfall. It solves two
fundamental problems : How to keep the rain-water from flowing
off rapidly into the sea, unusede ; and how to encourage local
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initiative while giving direct economic gain to the small
producer. The great dams certainly have their uses, but no
planners should neglect proper emphasis upon effective
construction of the dispersed small dams. What is involved is
not merely agriculture and manufacture, but a direct road to
socialism.

Every notable advance in man’s control over new sources
of energy has been hampered by outworn superstition or obsolete
social forms. Fire is regarded today as a convenient tool in the
service of humanity. Primitive man thought it necessary to
worship fire as a god. Agni received human and animal sacrifice;
vestal virgins might be dedicated to his service. Is it less
miserable a superstition that calls for the sacrifice of millions
of men and animals, living or as yet unborn, to atomic tests and
radio-active fallout? It seemed inevitable to Victorian England
that dreadful industrial slums should accompany the first large
scale use of the steam engine ; it also seemed necessary to
conquer many colonies for supply of raw materials and as
market for the finished goods of the factories that the steam
engine first made possible. We claim to know better now. If so,
has the time not come to change society so that the new
discoveries will serve the needs of all mankind rather than the
perverted greed of the few? Then, and only then, it will be
possible to determine how much effort be spent relatively on
the development of the various energy sources.
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Einstein
The Passionate Adventurer

‘That’s our Professor Einstein’, said the American taxi-
driver with tenderness and pride rare in his notoriously
disrespectful clan. The recipient of this accolade was clumping
vigorously along the Princeton sidewalk one gloomy December
afternoon in 1948. The famous mane of hair, now white and
thinner, was still unprotected by a hat. Shirt and necktie had
been replaced by a sailor’s knit jersey, socks dispensed with
altogether.

This was an unforgettable first glimpse or the man whose
theories had evoked the complete spectrum of comment from
derision to adulation. The simplicity of his dress was matched
by his bearing at all times, even in scientific discussion. His
life, however, had not been as tranquil as his aspect. This
pioneer citizen of a new universe had to change his earthly
citizenship several times. Germany, the country of his birth and
education, denied him full effectiveness because he was Jew.
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Zionism, which he tried so hard to serve, did not gain because
he took the advice of people without vision. His personal
judgment of scientific merit came to be regarded as worthless,
for anyone could prey upon his .bundant kindness to obtain a
superlative testimonial.

Popularly labeled the world’s greatest to the really great
mathematicians and greatest mathematician, of his day such as
Dedekind, Poincaire, Hilbert. The imputation that he was the
father of the atom bomb led him to say bitterly towards the end
of his lift that if it were to do over again, he would prefer to
be a plumber or a tramp rather than a scientist. He did write
the letter that let president Roosevelt to allocate funds for the
immediate development of nuclear chain reactions. Not he but
other Princeton colleagues brought their talents to bear upon
the technical development of the A-Bomb and the H-Bomb,
hecdless of the disaster to humanity. It is stated that it is his
equation E = mc? led inevitably to atomic warfare. This is true
to about the same extent that the Sermon on the Mbunt led
inevitably to the sack of Constantinople in the Fourth Crusade.

Einstein’s great achievement was a completely new way of
looking at the material universe. The amount of matter in space
at any time affects the properties of space itself, and also the
measurement of time. Other radically new scientific ideas that
characterize the first half our century crystallized rapidly about
the theory of relativity.

The fine mechanical system developed by Newton and his
successors had begun to show small but clear and unmistakable
flaws by the end of the 19th century. The planet Mercury did
not move with the proper clockwork accuracy. Both electricity
and magnetism obeyed Newton’s inverse square law, just like
graviation; but what was the connection between them and
gravity? Ultimate particles of matter carried electro-magnetic
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charges. Why did they send out electromagnetic waves-light as
gravitation did not? Why was the velocity or that light
completely unaffected by the earth’s rapid movement through
space? If mass and energy wer indestructible, how did the
Curies’ new element Radium constantly shoot off particles as
well as the x-rays discovered by Roentgen? Man’s search for
new sources of power and energy was being blocked by outworn
notions of matter.

Einstein helped solve more that one or these problems, but
his main work developed out of the question : why does light
travel with a speed independent of its source? He turned the
question about, and said that the constant velocity of light is
a fundamental property of empty space. Two observers at a
distance could compare their watches and yardsticks only by
flashing light signals whose velocity remained the same for
both, no matter how they moved. This Icads to entirely ncw
concepts of measurement and simultaneity. It also relates mass
and energy, which become two interchangeable aspects of the
same thing.

Philosophers and theologians dragged in the Bible, Karl
Marx, and immortality of not yet forgotten. He alone saw
beyond mere verbal controversy. Some new, powerful tool was
needed for the analysis of time and spacc. Not only had all
major known facts to be explained, but it was essential to
predict phenomena not as yet observed. This tool was discovered
by him in the work or two Italian mathematicians, Ricci and
Levi-Civita. Its use had to be mastered painfully. Then came
the “passionate adventure into the unknown” upon which he
looked back as filling the finest years of his life : the precise
mathematical formulation of the unity or space, time, and matter.
The sublime exaltation of such discovery has to be experienced.
It cannot be explained to those who seek it in mescaline, or the
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ascent of impassible mountain peaks. He took good care to
associate competent mathematicians with his work. The insight,
however, was his alone. So many of us produced beautiful and
intricate formulae without knowing what to do with them, while
he thought his way slowly to Nature’s secrets.

The first magnificent result was published during the early
years of that senseless slaughter, the First World War. The new
theory explained not only Newton’s gravitational law, but also
the curious behaviour of Mercury. There was a spectacular
prediction, that a ray or, light passing close to the sun would
be bent slightly. As light has no mass, Newton’s theory could
not explain this ; even if the rays did have weight, the deflection
by Newton’s theory would be only half that given by Einstein.
Special observations made during solar eclipses confirmed the
Einstein law. The theory passed thereafter as current coin into
the common treasury of man’s knowledge.

It was not in astronomy but in the opposite dirgction that
the influence of relativity was indispensable. What happened
inside the atom received a better explanation. Einstein went on
to combine gravitation with electro-magnetism in a succession
of theories, over the years 1929-1949. When it appeared that
virtually no solutions existed of his final equations, he had the
courage to face possible ruin of twenty years’ hard work :
“Perhaps, my dear colleague, Nature does not obey differential
equations after all”. The solutions were found later by Hlavaty.
However, Nature still has the Last word. The inexhaustible
properties of matter continually revealed by experiments in
nuclear physics have outsripped all theories.

It seems to me that we now stand close to the threshold
or a new life, as far above any pre-atomic utopia as that was
above the early Stone Age. If we really cross the threshold into
a new age, it will be by renouncing war and greed for individual
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profit. Then indeed may our descendants abandon this little
cinder of a planet for really brave new worlds in unbounded
space. Busy with the creation of real history, they might no
longer be conscious of their historical past. But one of the
individuals who led us nearer to the threshold was the passionate
adventurer-Einstein.
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An Introduction to the Study of Indian History (Popular
Book Depot, Bombay), 1956.

Exasperating Essays : Exercises in the Dialectical Method
(People’s Publishing House, New Delhi), 1957.

Myth and Reality : Studies in the Formation of Indian
Culture (Popular Prakashan, Bombay), 1962.

The Culture and Civilisation of Ancient India in Historical
Outline (Routledge & Kegan Paul, London),1965.

D. D Kosambi : Combined Methods in Indology and Other
Writings - Compiled, edited and introduced by Brajadulal
Chattopadhyaya (Oxford University Press. New Delhi), 2002.

soNfre I3

The Sutukatrayam of Bhartrhari with the comm of Ramarsi,
edited in collaboration with Pt. K. V. Krishnamoorthi Sharma
(Anandasrama Sanskrit Series, No. 127, Poona). 1945.

The Southern Archetype of Epigrams Ascribed to Bhar.rhari
(Bharatiya Vidya Series 9, Bombay) First critical edition of
a Bhartrhari recension, 1946

1he Lpigrams Attributed to Bhartrhari (Singhi Jain Series
23, Bombay) Comprehensive edition of the poet's work
remarkable for rigorous standards of text criticism. 1948.

The Cintamani-saranika of Dasabala ; Supplement to Journal
of Oriental Research, xix, pt, Il (Madras) (A Sanskrit

astronomical work which shows that King Bhoja of Dhara
died in 1055-56, 1952.

The Subhasitaratanakosa of Vidyakara. edited in
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collaboration with V. V. Gokhale (Harvard Oriental Series
42), 1957
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“Precessions of an Elliptical Orbit”, The Indian Journal of
Physics, v, pt. III (1930), 359-64.

"On a Generalization of the Second Therem of Bourdbaki",
Proceedings of the Academy of Sciences, UP, 1 (1931) (3
pages)

"Modern Differential Geometries", The Indian Journal of
Physics. vii, pt. 11 (1932), 159-64.

"On the existence of a Metric and the Inverse Variational
Problem", Proceedings of the Academy of Sciences. UP, ii
(1932), 17-28.

"Geometrie Differenticale et Calcul des Variations".

Rendiconti dellu R. Accademia Nazionale Dei Lincet. xvi,
Ceries 6 (1932), 410-15.

'On Differential Equations with the Group Property", Journal
of the Indian Mathematical Society. xix (1932), 215-19.
"Affin-geometrische Grundlagen der Einheitlichen Feld-
theorie", Sitzungsberichten der Preuss B. Akademic der
Wissenschaften, Physikalisch-mathematische Klasse, xxviii
(1932), 342-45.

"The Classification of Integers", Journal of the University of
Bombay. ii, pt. ii (1933), 18-20.

"The Problem of differential Invariants", Jounrnal of the
Indian Mathematical Society, xx, (1933), 185-88.
"Parallelism and Path-spaces", Mathematische Zeitschrift,
xxxvii (1933), 608-18.

"Collineations in path-space", Journal of the Indian
Mathematical Society, i (1934), 68-72.

"Continuous Groups and Two Theorems of Euler", The
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Mathematics Student, ii (1934), 94-100.

"The Maximum Modulus Theorem", Journal of the University
of Bombay, iii, pt. ii (1934), 11-12.

"Systems of Differential Equations of the Second Order", The
Quarterly Journal of Mathematics, vi (Oxford, 1935), 1-12.

"Homogeneous Metrics", Proceedings of the Indian Academy
of Sciences, i (A : 12) (1935), 952-54.

"An Affine Calculus of Variations", Ibid. ii (1935), 333-35.

"Differential Geometry of the Laplace Equation", Journal of
the Indian Mathematical Society, ii (1936), 141-43.

"Path-spaces of Higher Order", The Quarterly Journal oy
Mathematics, vii (Oxford, 1936), 97-104.

"Path-geometry and Cosmogony", lbid. pp. 290-293.

"Les metriques homogenes dans les expaces cosmogoniques",
Comptes Rendus, ccvi (Paris, 1938), 1086-88.

"Les espaces des paths generalises qu'on peut associer avec
un espace de Finsler", Ibid. pp. 1538-41.

"The Tensor Analysis of Partial Differential Equations".

Journal of the Indian Mathematical Society. iii (1939), 249-
53.

"Path-equations admitting the Lorentz (Group-1)", Journal of
the London Mathematical Society, xv (1940). 86-91.

"The Concept of Isotropy in Generalized Path-spaces", Journal
of Indian Mathematical Society, iv (1940), 80-88. 31"

“A Note on Frequency Distribution in Series", The
Mathematics Student, viii (1940), 151-55.

"Correlation and Time Series", Ibid. pp. 372-74, 35.

"Path-equations Admitting the Lorentz (Group-II)", Journal
of the Indian Mathematical society, v (1941), 62-72.

"Zeros and Closure of Orthogonal Functions", Journol of the

MO
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Indian Mathematical Society, vi (1942), 16-24.
"Statistics in Function Space", Journal of the Indian
Mathematical Society, vii (1943), 76-88.

"The Geometric Method in Mathematical Statistics", American
Mathematical Monthly ii (1944), 382-89.

"Parallelism in the -Tensor Analysis of Partial Differential
Equations", Bulletin of the Americal Mathematic.. suciety,
ti (1945), 239-96.

"Sur la Differentiation covariante", Comptes Rendu.v. ccxxii
(Paris, 1946), 211-13).

"Les Invariants Differentiels d'un Tenseur Covariant a deux
Indices". comptes Rendus, ccxxv (Paris, 1947), 790-92.
"Systems of Partial Differential Equations of the Second Order"
Quarterly Journal of Mathematics, xix (Oxford, 1948)204-
19.

"Lie Rings in Path-space". proceedings of the National
Academyv of Science, USA. x¥\v {1949), 271-77.

“Lie Rings in Path-space™. :..ceedings of the National
Academy of Science, USA, xxxv (1949), 389-94.
"Diffenential Invariants of a two-index Tensor", Bulletin of
the American Mathematical Society. 1v, no. 2 (1949), 90-94.
"Series Expansions of Continuous Groups", Quarterly Journal
of Mathematics, ii, no.2 (Oxford, 1951), 244-57.
"Path-spaces Admitting Collineations", Quaterly Journal of
Mathematics. ii, no.3 (Oxford, 1952), 1-11.
"Path-Geometry and Continuous Groups", Quarterly Journal
of Mathematics, ii, no.3 (Oxford, 1952). 307-20.

"The Metric in Path-space", Tensor, New Series, iii (1954),
67-74.

"The Sampling Distribution of Primes", Proceedings ¢’ the
National Academy of Sciences (USA), xlix (1963), 20-.3.
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"A Note of the Trial of Sokrates", Fergusson College Magazine
(1939), pp. 1-6 (Sokrates and the class war of his day) ;
Reprinted in Exasperating Essays.

"The Emergence of National Characteristics among Three
Indo-European Peoples", Annals of the Bhandarkar Oriental

Research Institute, xx, pt. ii (Poona, 1940), 195-206. (trial
speculation on Indology,)

(a) "The Function of Leadership in a Mass Movement" ;

(b) "The Cawnpore Road", Fergusson college Magazine
(1939-40), pp. 1-7 (A critique of dialecticalmaterialistic social
theory ; a story published under the pseudonym "Ahriman");
Reprinted in Exasperating Essays.

(a) "Revolution and the Progress of Science", New Age, v,
320-25. (A survey of the effects of the Revolution, upon
Mathematics in the USST ,,

(b) "Science Learns the Goose-step". Ibid. pages unknown, as
the Journal was suppressed soon after

"A Statistical Study of the Weights of the Old Indian Punch-
marked coins", Current Science, ix (1940), 312-14.

"A Note on Two Hoards of Punch-marked Coins Found at
Taxila", New Indian Antiquary, iii (1940), 156-57.

“On the Study and Metrology of Silver Punch-marked Coins”,
New Indian Antiquary, iv (1941), 1-35 and 49-76
(Numismatics as a science, with an application to its most
difficult problem) ; (b) Additions and Corrections, Ibid. v
(1942).

"The Quality of Renunciation in Bhartihari's Poetry".
Fergusson college Magazine (1946), pp. 49-62. Reprinted in
Exasperating Essays.

"On the Origin and Development of Silver Coinage in India",

298
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Current Science, x (1941), 395-400.

(Shows that the punch-marked coinage system developed from
Mohenjodaro cut silver pieces.)

"On Valid Tests of Linguistic Hypotheses", New Indian
Antiquary. v (1942), 21-24.

"The Effect of Circulation upon the Weight of Metallic
Currency", Current Science, xi (1942), 227-31.

"A Test of Significance for Multiple Observations", Ibid. pp.
271-74.

"Progress in the Production and consumption of Textile Goods
in India", Journal of Indian Merchants' Chamber (Bombay,
1943), pp. 11-15. Published as by "Vidyarthi" and Miss Sushila
Gokhale.

"Race and Immunity in India", New Indian Antiquary, vi
(1943), 29-33.

"Soviet Victory and the World Revolution", Indo-Soviet
Journal, ii (7 November 1943), 6, (Shows that the theory of
world revolution had not been abandoned by the USSR, as of
that date.)

"The Estimation of Map Distance from Recombination Values",
Annals of Eugenics, xii. pt. Il (1944), 172-75.

"George David Birkhoff : 1884-1944" (Obituary), The
Mathematics Student, xii (1944), 116-20.

"Direct Derivation of Series, Spectra”, Current Science, Xiii
(March 1944), 71.

"The Change in the Soviet constitution", Indo-Soviet Journal,
ii, no. 9 (1944).

"Caste and Oass in India", Science and Society, viii (1944),
243-49. Comment on an article by P. Rosas on the subject.).
"Soviet Science : What Can It Teach Us?", Indo-Soviet
Journal, 11-13 (22 June 1944).

29¢
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"The Raman Effect" (Anonymous, as by an "Indian Scientist"),
People's Age (22 July 1945).
"Some Extant Versions of Bharatihari's Satakas", Journal of

the Bombay Branch of the Royal Asiatic Society, xxi (1945),
17-32.

"The Law of Large Numbers", The mathematics Student, xiv
(1946). 14-19.

"The Parvhasamgraha of the Mabgbharata", Journal of the
American Oriental Society", Lxvi, no.2 (Baltimore, 1946),
110-17 ; followed by the counts of E. D. Kulkarni, Ibid. 118-
44. (First complete discussion of the problem and of V. S.
Sukthankar's concept of a "fluid text".)

"On the Authorship of the Satakatrayi”, Journal of Oriental
Research, xv (Madras, 1946), 64-77.

"Silver Punch-marked coins with special reference to the
East Khandesh Hoard", Journal of the Numismatic Society
of India, viii (1946). 63-66.

"Early Stages of the Caste System in Northern India"., Journal
of the Bombay Branch of the Royal Asiatic Society, New
Series, xxii (1946), 33-48.

"The Village Community in the 'Old Conquests' of Goa",
Journal of the University of Bombay, xv, no.4 (1947), 63-
78.

An Extension of the Last-squares Mehtod of Statistical
Estimation", Annals of Eugenics, xiii (1947), 257-61.
"Some Applications of the Functional Calculus". Presidential
Address to the Mathematics Section of the Indian Science

Congress (Delhi, 1947). (Completely ruined in printing, no
proof shown to the author.)

"Early Brahmins and Brahminsim", Journal of the Bombay
Branch of the Royal Asiatic Society, xxiii (1947), 39-46.
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"Chronological Order of Punch-marked Coins- I : A Re-
examination of the Older Taxila Hoard", Journal of the Bombay
Branch of the Royal Asiatic Society, xxiv, : xxv (1948-49),
33-47.

"The Avatara Syncretism and Possible Sources of the Bhagvad-
Gita", Third. pp. 121-34.

"Characteristic Properties of Series Distributions”,
Proceedings of the National Institute of Science of India. xv
(1949), 109-13.

"On the Origin of Brahmin Gotras", Journal of the Bombay
Branch of the Royal Asiatic Society, xxvi (1950), 21-80.

"Chronological Order of Punch-marked Coins-II : the
Bodenayakanur Hoard", Journal of the Bombay Branch of
the Royal Asiatic Society, xxvi (1951), 214-18.

"Urvasi and Puniravas", Journal of the Bombay Branch of
the Royal Asiatic Society, xxvii (1951), 1-30. Reprinted in
Indian Studies : Past & Present, i, no. 1(Calcutta, 1959),
141-75, and in Myth and Reality.

"On a Marxist Approach to Indian Chronology", Annals of
the Bhandarkar Oricntal Research Institute, xxxi (Poona,
1951), 258-66.

"Seasonal Variations in the Indian Birth-rate" (in collaboration
with S. Raghavachari) Annals of Eugenics, xvi (1951), 165-
92.

"Imperialism and Peace", Monthly Review, iii (1951), 45-49.
"Parvasamgraha figures for the Bhisma Parvan" (in
collaboration with E. D. Kulkarni), Journal of the American
Oriental Society, Ixxi (Baltimore, 1951), 21-25.

"The Sanskrit Equivalents of Two Pali Words", Annuls of the

Bhandarkar Oricntal Research Jnst:tute, xxxii (Poona, 1952),
53-60 (Gives the Correct derivation of Sammapaso and
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vassakara.)

"Ancient Kosala and Magadha", Journal of the Bombay
Branch of the Royal Asiatic Society, xxvii (1952), 180-213.

"Science and Freedom", Monthly Review, iv (1952), 200-05.

"Geldner's Rgveda"”, Journal of Oriental Research (Madras,
1952), pp.- 291-95 (Essay review with special attention to
words like ibbya).

"Chronological Order of Punch-marked Coins-III: The Paila
Hoard", Journal of the Bombay Branch of the Royal Asiatic
Society, xxvii (1952), 261-71.

"Brahmin Clans", .Journal of the American Oriental Society,
Ixxiii (Baltimore, :953), 202-8. Review and critique of J.
Brough's book, The Early Brahmanical System of Gotra and
Pravara. Cambridge, 1953. Mistaken for a polemic.)

"Seasonal Variations in the Indian Death-rate" (in collaboration
with S. Raghavachari). Annals of Human genetics. xix (1954),
100-19.

"The Periodization of Indian History", ISCUS, i (1954),
40-55. (Arbitrarily changed by the editors, without consulting
the author.)

"Notes on the Class Structure of India", Monthly Review, vi
(1954), 205-13. Reprinted in Exasperating Essays.

"What Constitutes Indian History?", Annals of the Bhandarkar
Oriental Research Institute, xxxv (Poona., 1955), 194-201.
(Essay review of the first three volumes of the Bhartiya
Vidya. Bhavan's The History and Culture of the Indian
People.)

"The Basis of Ancient Indian History-1", Journal of the
American Oriental Society, 1xxv, no.l1 (Baltimore, 1955),
35-45.
"The Basis of Ancient Indian History-II", Ibid. no.4 (1955),
226-37
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"The Workin.g Class in the Imarakosa, Journal of Oriental
Research. xxiv (Madras, 1955), 57-69. (Shows the existence

of a hierarchical principle in the Amarakosa classification).

"(» the Development of Feudalism in India", Annals of the
v..undarkar Oriental Research Institute, xxxvi, pts. lI-IV

(Poona. 1956), 258-69. (Adverse critique of Soviet Professor
K. A . Antonova's theories.)

"Origins of Feudalism in Kashmir", Journal of the Bombay
Branch of the Royal Asiatic Society. (The sardhasatabdi
Commemoration Volume, 1804-1954, Bombay, 1956-57), pp.
108-20.

"Dhenukakata", Journal of the Bomba~ " :nch of the Royal
Asiatic Society, xxx, pt. 11 (1957), 50-71.

(Identification of the ancient Greek colony in Maharashtra.
Also, complete text and translation of all known Brahmi
inscriptions in Maval caves, including one from Karle hitherto
unpublished. The first photograph of theSphinx on a Karle
pillar.)

"The Basis of Despotism", Economic Weekly (Bombay, 2
November 1957), pp. 1417-19. (Review of K. A. Wittfogel's
Oriental Despotism.)

"Indo-Ariiskii Nosovor Ukazatel", Sovetskaya Etnografia (Ak.
Nauk. USSR), no.l (1958), 29-57. (Demonstrates the
unreliability of nasal-index data in theorizing about Indian
racial groups.)

"Classical Tauberian Theorems", Journal of the Indian Society
of Agricultural Statistics x, nos. 1-2 (1958), 141-49.

"The Efficiency of Randomi-ation by Card Shuffing" (in
collaboration with U.V.R. Rao), Journal of Royal Statistics
Society, Exxi, no.2 (1958), 223-33. (Analysis of statistical
defects underlying parapsychoiogical experiments.)

"The Text of the Arthashstra". Journal of the American
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(Shows that about a quarter of the original works is lost, but
more or less uniformly over the whole text.)

"The Method of Least Squares", Journal of the Indian Society
of Agricultural Statistics, xi, nos. 1-2 (1959), 49-57.

"Notes on the Kandahar Edict of Asoka", Journal of the
Economic and Social History of the Orient, ii (Leiden, 1959),
204-06.

"China's Communes", Monthly Review, x (1959), 425-29,
109.

"Primitive Communim", New Age (Monthly) viii, no.2
(February 1959), 26-39. (First treatment of "Communism" in
primitive society, without idealisation of ethnographic data.)

"Indian Feudal Trade Charter- ", Journal of the Economic
and Social History of the Orient, ii. pt. IlI (Leiden, 1959),
281-93. (Special treatment of the Visnusena Charter of A.D.
592, correcting D. C. Sircar's gruesome mistakes.)

"An the Application of Stochastic convergence". Journul of
the Indial Society of Agricultural Statistics, xi (1959), 58-
72.

"At Cross-roads : Mother goddess cult sites in Ancient India",

Journal of the Royal Asiatic Society (I.ondon, 1960), 17-31;
135-44.

"Social and Economic Aspects of the Bhagvad-Gita". Journal
of the Economic and Social History of the Orient. iv, pt. 11
(Leiden, 1961). 198-224. (Revision of an anticle originally
published in Enquiry, ii (1959), 1-20. Reprinted in Myth and
Reality.)

"Kaniska and the Saka Era", Marg (April 1962); also Journal
of the Bombay Branch of the Royal Asiatic Society. Xxxv

580
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(1962), 36-37, (Identifies Kaniska I with Soter Megas and
Kaniska Il with the king of the coins.)

"Pierced Microliths from the Western Deccan Plateau", MAN
(May 1962), nQte 4, pp. 10-12. (Aparently the first
announcement of such microliths.)

Megaliths in the Poona District". MAN (January 1962), note
108, pp. 65-67+plate.

"Combined methods in Indology", Indo-Iranian Journal. vi
(1963), 177-202. (By special invitation of the editors ; shows
that philology, history, archaeology, and anthropology have to
be combined to get valid results in any one of these fields,
which treated in isolation, leads to wrong conclusions
otherwise.)

"Prehistoric Rock Engravings near Poona". AAN (1963), note
60, pp. 57-58.

“Staple Grains’ in the Western Deccan”, Man (1963). note
60, pp. 57-58.

"The Beginning of the Iron Age in India", Journal of the
Economic and Social Ilistory of the Orient. vi, pt. Il (! ciden,
1963), 309-18 (Places this imporatant change at about 800-
700 B.C. much earlier than D. H. Gordon und Mortimer
Wheeler would have it.)

"The Autochtonous Element in the Mahabharata Journal of
the American Oriental Society. 1x.xxiv (Baltimore. 1964),
31-44.

"The Historical Krishna", Times of India Annual (1965), pp.
27-36.

"Scientific Numismatics", Scientific Amcriucn (February
1966). pp. 102-11.



o AR

"Living Prehistory in India", Ibid. (February 1967). Re-.
printed in the American Review (October 1967).

"Adventure into the Unknown", Current Trends in Indian
Philosopy. ed. K. S. Murty and K. R. Rao (Asia Publishing
House, Bombay, 1972), pp.152-67. A note on the writer's
personal philosophy as a scientist and research worker.)

"Prime Numbder', Monograph Completed a few days before
the author's death.

T 32/ AaP
©Ie-3fo7 5617 $iiS (An Introduction to the Study of

Indian History-3 SAI%) ¢ @S - (Mrew fiiw, . 31, b wpre
@I, 2003

Bife safors Refde eamasz (Exasperating Essays : Exercise

in the Dialectical Materialism-¥ SFJAM) SERAMS -fare o,
W FCR, 2009 |

G TAER! - RGIMR Sl PTIfR 1R, Seprw-38 w2-9/8,
FHWS @ IS AN, 000

38



G tlg

o — TEAR ©Y, Sdoq, I, (S|

AT — W MR O | QT ol wimE R | QR |
o7 @ offs, ST, e

@RI —  Sadb : % ™ &, o)
SHOL-5RE : (S AT T 8 Afew Y3Fe, i,
TPIREIDH, W&

I9E-553b : YOS MR (U For BN e |
PiR-FG-8’ AT S |

SHI-D5OY : WU, IR B Rewfwpiera

Y590 : YW STIFNAG AT | STIFNATAT R

‘Precessions ot an Elliptical Orbit’, e &i1e
o7 e awfie |

98 (1, S59Y : AR TSI Mo [T |
339Y-550R : SRR, SifE e e R
3592 : TN @ TRl ©F SITNAG 2P |
Y500 : FIEH JF(EACE @MW, 5588 e AL® fae= |

Y598 : AT IFI WG | ST SIS ST AATAI
AfsHrer Aepem e |

103 FTOHF, S50¢ : AYAY T WA T | IS HROGFIA |
287 @i, Svod : BOR IR T (A A R eS|
Y588-358Y : HAYAREN, ST WA RS |

v589 : YHIYA TH BT wF FEIvE Fs-97 e
frens @rem |

589



pR-T 40

'8e9

Yovo
YDV

SOLR
Save

oV

2% 29w I8 — Introduction to the Study of
Indian History, Popular Book Depot, Bombay.
e f@Stm I8 — Exasperating Essays, People’s

Book House, Poona.

h& e o)
azife Q?‘\a‘ﬂ 3% — Myth and Reality : Studies in

the Formation of Indian Culture, Popular Prakashan,
Bombay. ’

Bi51 3AFEHOT T FEwHE T (I W 429 |

#3fe 59¢ @ — The Culture and Civilization of
Ancient India in Historical Outline, Routledge &
Kegan Paul, London.

B @1 @3, o, ¥ ‘afiEem ARBHN FEbe |

B G, SOV : ERFAT SR SR |






A R Qﬂ
ﬁ@‘\ )
L |
N SCHITRA @ti
“* g\C“““A
@ § S
B
- ‘*‘
| A
WIRA
I a
b Q;{\G ¥ “a\cﬂﬂm “‘@“ﬂm
)
"
» 5 - .;,(\6“ N
me\mﬂ“‘ H vz
| . a‘c\-\'TRA
ratfel ‘\IS‘") ;NP o et RA
3 ? “
“ ,,‘”_,ﬁtl\"&\ o S \s
"
W [\ “\cﬂﬂ RA f“ |
ante v ¥ -
A
- N ‘\\ i “
} v{\ o by » B WTRA
! W® wika . .
\ W L ATRA “"
» i}ﬂ‘_‘ B\ W iR
o Al
PA a1e “‘ﬂ”
o
¢ ] A WTeA ) ‘\'
M‘nl“ " ) ll‘
S I\D) M wrwe
Tbjed )
« L TRA
v-‘\em RLE : . v
ot . e
refer N4
\ et v
HA yule A ’
N\;‘nhﬂ*. \ '
"r“‘x‘-‘.‘ ’.\P <
|l\ --n‘ V"“. A
W P . . 0 o
o ot P4 ,"d | ‘
» » ¢ e .
(302 \Aﬂ ,
‘ a " TEA
1RA ". :
yInA | “
t ) | |
M"‘Q‘(« o . ¢
ror ._‘-(“ - \‘“ ‘ "
| . ALY " ! “
\ \xwﬁ\f“\mk i . |
Lo A \itA
"atel "A\“ ;.v |
\ - \POR
: el AV ¢ S v
A
I v wtfa - .
B[ iAv » " “*
o A
Lﬂ"vf(\v&\ »
\ TR PR o™ e
N §} ® A A fol \A‘
. ﬁ\(ﬂdﬂﬂ
. Byl v & v R
A " ‘
MTRA 'f‘ﬂ’aﬁ“{\v$ i
o
a QWHITRA P :
uni—d@ e genhRA "‘
2 *
wg{\" i
N ‘*‘“\c\*-‘““
'm‘“’f\v )
e\m\mu @@7
R @CHTRA
s )
A

 QCHTRA
<\
&
s
Lt



A
Ko
RA ~
‘\’“a\c"‘“ W
& > At
CA™ 3
a\(-\.\\IPA \ N
YRA W 'iz&“‘
(ab n . [ X
A
WIYRA
pne
\ MRA > 9
K\ N
- P
5 » r.,.',l T
b
res
WA
‘,t\e\ .‘\
prad o ,\A\ﬂ
N ¢ el
t
.
n§le
W WIRA
3
o W\ RA
w 1
o WAT
L]
s
.
VTRA
v“ o [
. w
v 7 fel
™ 0 ¢ =t
[
wett
‘-
o WIF A -
t ‘.“" “\\
v+ ¢ e
ol
¢ CHITHA
y ¢ VAN & \\"“
) : ‘< & o led
o WTRA ,.»“'
. oW & 1 R
WAL & 4o <
-
WITRA
a al
WRHITRA ¥ 3
- WA n &y fol
F“‘.
W1 f A k“"
s ‘\.\‘K’“ 9‘ 5“ :;
s A A
iA‘ AN\ r,“‘i
e o
5\!.“" Ra §
BICHITRA » d
& 465 b
wr ©

T S5¢q | SRR IGM F,
TR Afaey IEE @
Tl fafamer et
(3 3 faeem s
SRR | (7% (efearf
F(ACHA T Rereat
SJiofeT! T FAGTR 0F |
AR (T gt Bovea
STIF | ST eS|
ferefamme @ 2w et
TP FIA | I THAGT
@ aTyR et | B
A GFTR PR | S5dd
AT AMBAR AP
ATOTHAIY 2RI TS |
I RIS o
e 6 ‘ferR @ i’
93 72 foF TR ‘(N>
OISR [ TS |
200 AN ST Jfeart
Hffe Hor R@m @2
fROTR e TR |
i @i sffaaa
HAMENGATS T& IR |
(46 @I TafeTee
TR WP TG |



R OIT R

[

e

©
v

i

ri A L

LA7d didid

{
|

h oI

T

-

G

TeTh|

v
~i'

IR

’
e

Fra die
RRERGE I G

-

(A TAT Te
-

»
-

_F"_
i215

v
<

TR

qe

§Irave;

e

T € &5 (g

- - ey
qA T

T ITS
VBN

r&

T
i

Reptionc




