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Indian Mathematics and
Astronomy – Some Landmarks

B Sury

This is an excellent introduction to Indian
mathematics and astronomy right from the
Vedic times. I have learnt quite a few things
from it. This corrected and enlarged third
edition was necessitated by the strong positive
response the earlier ones received from the
academic community. The author specifically
highlights discoveries in mathematics and
astronomy made in India several years before
they were rediscovered in the west. Although
the author gets a bit passionate at times, on
the whole, he has managed to keep the
discussion reasonably free of prejudice and
many results quoted are juxtaposed with the
corresponding text from the original
references. The book can be read and enjoyed
by any person acquainted with high school
mathematics.

Many readers would be astonished to discover
that a number of results popularly credited to
modern-day mathema-ticians and astrono-
mers were already anticipated by the ancient
Indian greats. Typically, theorems in
mathematics were discovered and used

without actually writing down proofs. One
very well-known example is the Pythagoras
theorem, whose statement and manifold
applications appear in the Sulvasutras. One
must keep in mind that there were other
cultures which too ‘knew’ the Pythagoras
theorem – see Rahul Roy’s article [1] in
Resonance on the Babylonians’ contributions.
Yet another (now well-documented) example
is that of the so-called Pell’s equations (named
after a 17th century mathematician) to which
Brahmagupta (born in the 6th century) and
later Bhaskara II (born in early 12th century)
made outstanding contributions  – they not
only solved the equations completely; they
even gave powerful algorithms to solve them.
This last aspect has been elaborated upon by
Amartya Dutta [2] in Resonance.

The author aptly devotes the three biggest
chapters – 30 pages each – to Aryabhata (born
5th century),  Brahmagupta (born 6th century)
and the astronomers from Kerala (from the
12th century through to the 17th century);
each of these deserves the maximum attention.
We mention three noteworthy results from
the chapter on Aryabhata. In the 10th stanza
of the 2nd part of the Aryabhatiyam, the value
of p is given accurately to 4 decimal places; it
is remarkable that Aryabhata mentions the
word ‘Aasanna’ meaning ‘approximate’. In
the 6th stanza of the same part, he gives the
formula for the area of a general triangle in
terms of a base and the altitude to it. In the 4th
part of Aryabhatiyam, Aryabhata writes that
the Earth is spherical (‘Bhoogolaha sarvato
vrttaha’) [3].

Indian Mathematics and Astronomy

– Some Landmarks

S Balachandra RaoS Balachandra RaoS Balachandra RaoS Balachandra RaoS Balachandra Rao

 Jnana Deep Publications

Revised third edition,2004

pp.314, Price: Rs. 180/-.

http://www.docudesk.com


RESONANCEç  November   200594

BOOK ç REVIEW

In this 3rd edition, apart from certain minor
corrections, the major change from the 2nd
edition is the addition of a chapter on Samanta
Chandrashekhara Simha (1835-1904). He was
an astronomer from Orissa who, unaware of
the work of the Western astronomers, had
devised instruments and used them to make
his own astronomical observations. All chap-
ters are written in a lively style. We mention
a few snippets which are rather surprising in
as much as quite a few of them are thought to
be discoveries made only much later.

The composition of quadratic forms was
essentially the ‘Bhavana’ method of Brah-
magupta. The familiar formula

for the binomial coefficient already appears
in the 9th century mathematician Mahavira’s
work ‘Ganita sarasangraha’ (shloka 218).
Bhaskara II solves the equation 61x2 + 1 = y2

in integers already in the 12th century in his
Bijaganitam as an application of the already
well-developed Chakravala method. It is
amusing to note that Fermat (1602-1665)
posed this very same problem and it was only
‘solved finally’ by the great Euler in the 18th
century! Bhaskara II also mentions two facts
Bimbaardhasya kotijyaagunastrijyaharaha
phalam dorjyayorantaram and Yatra grahasya
paramamphalam tatraivagatiphalaabhavena

bhavitavyam). These can be interpreted,
respectively, as saying that

sin y ¢ – sin y  =( y ¢ – y ) cos y

(for small y ¢ – y) and that ‘where motion is
maximum, there the fruit (‘= derivative’) is
absent.’

Finally, I mention something that I noticed
accidentally much to my surprise. In the
book Amusements in Mathematics by the famous
puzzlist Henry Dudeney (1847-1930), I found
the following problem (problem number 186).
A clothesline is tied from the top of each of
two poles to the base of the other. Given the
heights of the two poles, the problem is to
find the height from the ground where the
two cords cross one another. Looking at the
interesting sample of problems that the
present author reproduces in chapter 8 from
Bhaskara II’s Lilavati, I discovered that this
very same problem occurs as problem number
162 in Lilavati. Remarkable indeed!

In conclusion, this book would surely be a
welcome addition to any library.

[1] Resonance, Vol.8, No.1, pp.30-40, 2003.

[2] Resonance, Vol.7, No.4  and 10, 2002; Vol.8, No.11,

2003.

[3] A 3-part article by Amartya Dutta on Aryabhata’s work

is expected to appear in Resonance  soon.
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“Nothing in Biology Mak es
Sense Except in the Light of
Evolution ”

Raghavendra Gadagkar

Nothing in biology makes sense except in the
light of evolution, quipped Theodosius
Dobzhansky. The theory of evolution argues
that each biological species was not suddenly
and independently created but that all life
forms are interrelated by virtue of having
descended from common ancestors through
the accumulation of modifications. Indeed,
nothing we know about living organisms
would make any sense if they were not so
interrelated. And the theory that biological
species are descended from common ancestors
provides an indispensable heuristic to
understand why living organisms are what
they are and do what they do.

There are of course a plethora of introductions
to the theory of evolution for the beginning
student or for the non-specialist. Richard
Dawkins has described The Theory of Evolution
by John Maynard Smith as “the best general
introduction to the subject now available”. I
agree and will here attempt to explain my rea-
sons for agreeing with Dawkins’ description.

John Maynard Smith (1920-2004), first wrote
this book in 1958 and revised it in 1966 and
again in 1975. It is this unaltered 1975 edition
that Canto, an imprint of Cambridge Univer-
sity Press, has reissued in 1993. Maynard
Smith covers the whole gamut of evolutionary
biology in relatively simple, non-technical
language. But that is the minimum we would
expect from a general introduction. What
makes The Theory of Evolution the best general
introduction is Maynard Smith’s unique
ability to make the book intellectually
challenging without making it intimidating.
And the main reason why he succeeds is
because of the supremacy he accords to
arguments over facts. A description of facts
for the sake of facts coupled with the
masquerading of description as under-
standing, is the bane of much of biology and
it is this that makes some biologists feel that
they don’t need evolution to guide their work.
In contrast, Maynard Smith does not give you
any fact without a good reason for giving it.
Every fact he presents has an indispensable
place in his narrative and brought to bear on
his argument only when required. This,
woefully rare approach is what makes the
book challenging without being intimidating.
And this is why a book last revised 30 years
ago can still be recommended as the best
available introduction to the subject. Today
we may have many new facts and many new
arguments but they do not invalidate the old
facts and arguments. And even when they
occasionally do, the arguments that Maynard
Smith makes on the basis of facts available to
him at the time of his writing are still most

The Theory of Evolution

John Maynard SmithJohn Maynard SmithJohn Maynard SmithJohn Maynard SmithJohn Maynard Smith

Canto Edition

Cambridge University Press, 1993
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instructive. If only biology is taught as a
series of logical arguments connecting facts
rather than a series of facts that need no
arguments, a la Maynard Smith, it will surely
attract all those bright high school kids who
are now turned away from what they perceive
as an intellectually un-challenging study of
too many facts.

But there are other qualities that Maynard
Smith brings to bear on his writing. Just as
Maynard Smith did not change his voice
when he said something profound, he does
not alter his style of writing when he presents
something very profound. Because we are so
used to authors pronouncing the profundity
of what they are going to say, before saying it,
and again, after saying it, Maynard Smith’s
writing has the uncanny ability of making the
reader feel that she has just realized de novo
the profundity of what is being said. This can
do no harm to the morale of the reader or to
her ability to remember the arguments being
made. Even Maynard Smith’s humour is
delivered with the same straight face. I cannot
help giving a couple of examples:

“Less officially, the two strands of the DNA
molecule are ‘Watson’ and ‘Crick’, but as yet there
is no international agreement as to which gets
transcribed and which is there only to help in
replication.”

“Elementary textbooks of biology used to contain
lists of the defining characteristics of life: the only
one I recall is ‘irritability’, because of the picture
it summoned up of an irritable oak tree,”

I must allude to yet another unique character
of Maynard Smith’s writing, indeed of
Maynard Smith himself. This is best done by
quoting him:

“Before starting a formal training in biology, I
had read a number of books about evolution, some
intended primarily for the specialists and some for
laymen. Although there were always, in the former
kind, passages I could not follow, I found such
books more satisfying than those written for laymen,
since in the latter I had always the feeling that
difficulties were being slurred over. I have tried to
avoid this fault. Although I have not assumed any
specialized knowledge in the reader, and when
possible I have drawn my examples from familiar
animals and plants, I have not omitted any subjects
merely because they are difficult.”

And yet, Maynard Smith has studiously
avoided algebra. Even when forced to use the
simple binomial expansion in the context of
the Hardy-Weinberg law, he says:

“This law is so important in arguments about
selection in wild populations that, at the risk of
irritating readers who dislike even the simplest
algebra, it will be explained here.”

Finally I must mention the that if you get
hold of the Canto edition of this book, which
is probably the only one in print now, you will
have the joy of three books in one. There is a
long and delightful foreword by the inimitable
Richard Dawkins, which I recommend
heartily even to those who have no time to
read the book itself. And then there is a longer
introduction to the Canto edition by Maynard
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Smith in which he summarises the develop-
ments between 1975 and 1993. I am pleased
that he chose to write such an introduction
rather than revise the whole book yet again.
The essay helps see the new developments in
striking relief from the pre-1975 body of
knowledge and can be read independently of
the main book by those who only wish to
bring themselves up-to-date or by those who
wish to focus only on the new developments.
To get the full pleasure of the Canto edition
however, one should first read Dawkins’

foreword followed by the main book and
finally the new introduction to the Canto
edition. And if you do so, you will be rewarded
by even more than “the best general introduction
to the subject now available”.
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John and Sheila Maynard Smith during their visit to
participate in the Mahabaleshwar seminar on Modern
Biology in 1979.


