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BHASKARACHARYA'S
SIDHANTHASIROMANI AND MODERN MATHEMATICS

Dr. K.P. Rajappan

Bhaskaracharya (b.A.D. 1114), author of the well known Sidhantasiromani, in four sections, the
Lilavati, Bijaganita, Ganitadhyaya and Goladhyaya, was the greatest Indian mathematician and
astronomer of the post-middle age. The present paper presents, with elucidation in terms of
Modern Mathematics, representative problems posed in Bhaskara’s Lilavati on arithmetic and
geometry and in Bijaganita in algebra.

Bhaskaracharya or
Bhaskara the Second, was the
greatest Indian astronomer and
mathematician of the post-middle
ages. He was born in a small town
near the Sahyadri range in the
Western ghats and has been widely
acclaimed, during his own life
time and afterwards, not only for
his outstanding achievements in
astronomy and mathematics but
also for his extraordinary skill in
mechanical arts. His main work,
Sidhanta siromani is a treatise in
astronomy and mathematics. It is
written in verse which are of a
conversational type and each
stanza testifies to his poetic
excellence and brilliance as a
mathematician. No doubt these
verses were intended both for the
study of mathematics and
enjoyment of the poetic grace and
vivid imagery. Many later scholars
have written valuable
commentaries on this work. In the
year 1587, Akbar the great Moghul
Emperor got the Lilavati translated
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into Persian by Abdul Fazel. Later,
a translation of Bijaganita was
completed by Atta-ulla Rushudee
in the year 1634. Towards the end
of last 19" century Taylor and
Colebrooke, two Englishmen came out
with an English commentary of
Lilavati.

Bhaskaracharya was born in
the year 1114 A.D. and completed
his masterpiece Siddhantasiromani
in 1150 when he was 36 years of
age.

Of the four chapters of
Siddhanta siromani, Bijaganita
deals with algebra, while chapters
Ganitadhyaya and Goladhyaya are
devoted to astronomy. Problems in
arithmetic, geometry and to some
extent algebra are incorporated in
the first chapter, Lilavati.

In the second and third
verses of Lilavati, Bhaskaracharya
stresses the importance of numbers
and the value of digits according
to their place as in the case of
numbers with more than one digit

and the progressive value of
numbers from one (eka) to 10,00,
00, 00, 00, 00, 000, 000 (parardha).

Proceeding gradually from
simple addition, subtraction etc,
a number of topics in mathematics
are included in this work. These
cover among other things squares
and square roots, rate of interest,
ratio and proportion, division by
zero, Quadratic and indeterminate
equations, arithmetic and geometric
progressions, permutations and
combinations and so forth. The
author has explained the contents
of most of his verses commenting
in easy prose and has also given
suitable illustrations wherever
necessary.

Bijaganita

The second part of Sidhanta
siromani is Bijaganita, a treatise
on algebra. These two parts are
meant to serve as a necessary
preclude to the later chapters on
astronomy. Even in the Lilavati,
Bhaskaracharya introduces the
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reader to algebraic equations. The
concept of zero and the various
mathematical operations involving
zero, algebraic numbers, surds,
simple equations, quadratic
equations, equations with several
unknowns etc. are some of the
topics discussed in the Bijaganita.

He defines some most
important concepts of zero and
infinity as
HEF gBRE @ed T 9
JATTLE T FHdg |
g9 T Heag eI faw
A AT A ||

Anything added to infinity
or subtracted from infinity would
not cause any material difference
in it as no change takes place in
the infinite and immutable God at
the period of the destruction or
creation of the words, although
numerous orders of beings are
absorbed or put forth.

Again, some of the chapters
of Bijaganita are concerned with
problems producing indeterminate
equations and the several rules to
find out positive integral
solutions. It is remarkable that very
few people know that these
appeared only in the 17 century
in the west.

Some of the examples of
typical equations solved in
Bijaganita are:-

ax+c = by
axt +¢c = y?
X2 = by+c
ax? +hy = c+xy

2008 P\phcn . am¢®

4=
PURPOSE OF LIFE AND DEATH

C.K. RAVI VARMA, CHEMPROL KOTTARAM, HARIPAD

God'’s toys are we, but, with freedom limited,

And with desires urging action, intelligence to judge and choose,
All desires and actions have imprints: "vasanas"

Seeds for more actions, in cycles endless.

Forget not life is concession, opportunity to erase "vasanas",
And still the momentum for birth without end,

Life is, of course, no dreary desert of joyless existence,
"Artha’ and 'Karma’ are virtues if in tune with 'dharma’.

There is no contradiction in life material and spiritual,
Really, are they complementary, like wings of birds or planes,
One without the other leaves life truncated, distorted even,
Both in harmony make living smooth and glorious.

Most drift on, often unhappy, without aim or direction,
Involved largely in things external, pleasures sensual
Unaware of world inner of splendour,

Of faculties and strength untapped.

All have parts assigned in the drama of life,

It’s wise to act the part well and enjoy it too,

But with neither much identification nor attachment,
Fully aware one is mere actor after all.

Selfishness and desire bind us and blocks progress spiritual,

What is the way out? Turn the energy outwards as devotion,
service selfless,

The bonds weaken and progress picks up speed,

And God is even ready to give a helping hand.

God is no dispenser of favours and punishments cruel,
HE does give knocks, preventing our straying far,
making us pause and think,
Even provides guides for our journey forward,
Who else are gurus, saints and seers?

DEATH is prelude to change of scene, a new step,
In soul’s long journey to the other shore,
Why fear death when we only get a new role we deserve,
Why God wants toys and the play remains a mystery unsolved.
[ ]
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