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Influence of Brahmagupta on Bhaskara I1

A Sripada Bhat, TVK Bala Hanuman

Brahmagupta is regarded as one of the greats of the Ancient Indian Mathematicians. His
voluminous work Brahmasphuta Siddhanta reflects his scholarship and mastery over

mathematics. He was also known as Bhillamalakacharya (Fereeramersm=mat). This name has

been found in the commentary of Khandakhadya (@v<@T=r) written by Shri Varuna. Both
Brahmagupta’s works Brahmasphuta Siddhanta and Khandakhadya were translated into
Avrabic language as f&ffae and @<t 3%=ve respectively. This shows the popularity of

Brahmagupta in ancient times. The Ancient Indian Astronomers of later period Sripati and
Bhaskarall have freely borrowed from Brahmagupta.

The tradition of maintaining accuracy in astronomy was of paramount importance in
ancient times. When the planets computed by the siddhanta system were found away from
their observed positions the astronomers of ancient times used to make required corrections
to the planets computed by the siddhantic system so that they accord with the observed
ones. Brahmagupta was a keen observer of the sky. It was only after regular observations
that he determined the number of the revolutions of the planets in a Kalpa and the length of
a solar year. That is why his numbers were different from the Surya Siddhanta and
Aryabhateeya. He gave most importance to the development of observational astronomy. In
Yantradhyaya of Brahmasphuta Siddhanta he added some more Yantras (astronomical
instruments) to the list.

SRITH TG T T @
wferefias TgE afSTogasgaT It
TTeT T i AfrEwTRE=T:|
TeEEhaug¥d: FasAT oraraeii

TG Feam e QAT T
FFAHT TFAT FERGHISATAITH12
Feraer sfafeae s diwar aa)
FrfeafRa afeae gttt war watans

These verses from Brahmasphuta Siddhanta clearly show his commitment towards
maintaining accuracy in the computation of astronomical events. Brahmagupta's
mathematical excellence can be known by some of his explanations. In Ancient Indian
Astronomy Kalpa is the biggest unit of time which consists of 432,00,00,000 solar years.
People may raise their eyebrows to know why such a big unit of time was taken into
consideration. Brahmagupta in his Brahmasphuta Siddhanta gives appropriate answers with
astronomical evidence.
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FIASUTNE AT T EaTa=T)
FEUR TAT T TG Feq: 114

At the beginning of creation, it is presumed that the
planets, also their apogees and their orbital nodes were in
conjunction at the first point of zodiac named Ashwini. By
the knowledge of the sidereal periods of these planets etc,
and the interval time during all these an integral number of
revolutions is calculated. This period is Kalpa. This idea
has been found only in Brahmasphuta Siddhanta of
Brahmagupta.

The method of computing the H sine of an angle and
finding of the angle without the tabled sine are enunciated
first by Brahmagupta. But this credit has been wrongly
given to Sripati.

ST RO STefereag -
GINIER S FARACE B R SIS
T THEASATISIOIAT aehat AT SaThas|
TEgHAgaATETY TS Tl
TESATHSAOTAT: TFFAAARI AR H:
EESRIRIERCEIRIEIEG I S SRS ES L
FAfAFA: T I Taq: HATSTATHRIHAT:
e g wafy s B s fes
The Bijaganita (Algebra) first
Brahmasphuta Siddhanta only.
Bhaskara I of 12th century was one of the greatest
mathematicians and astronomers of the world. There is no

exaggeration in the words of Muneeshwara the ardent
follower of Bhaskarall.

TR T TERET AT I =aa o)
FAAT TAATIATET ST FATEHRT: 116

Muneeshwara firmly believes Bhaskarall is the
incarnation of Lord Sun. Bhaskara undoubtedly deserves
this praise. After the arrival of Bhaskara the name and fame
of the other ancient Indian astronomers prior to and after
him has been obscured. Siddhanta Shiromani of Bhaskara
is regarded as the greatest astronomical work of Ancient
India. This monumental treatise consists of four parts.
Leelavati (Arithmetic) Bijaganita (Algebra) Goladhyaya
(Spherical) and Grahaganitadhyaya. His poetic skills,
mathematical excellence and pedagogy are clearly reflected
in his work. Popularity of Leelavati can be gauged by the
number of its commentaries and translations in several
languages. It is firmly believed by traditional Indian
astronomers that without the study of Siddhanta Shiromani
the study of Ancient Astronomy is incomplete. Bhaskara
wrote a lucid commentary named Vasana Bhashya to his
own text Siddhanta Shiromani.

was found in
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Udayantara a correction to be affected in planetary position
due to the equation of time due to obliquity was first
propounded by Bhaskara.

In the very next verse to the salutations to the Sun God
with which Siddhanta Siromani begins, Bhaskara says -

ENISRIRARRICIR VR B S
SRIBCIE IR IDEREE R H
In the Vasanabhashya of s3Tommedam@ Bhaskara explains

the method of Excel that blessed Brahmagupta the son of
Jishnu who is hailed as the crest jewel of mathematicians.
Bhaskara’s quoting the name of Brahmagupta with
reverence at the beginning of his work shows that he holds
Brahmagupta at high esteem.

Computing the number of revolutions of the planets in a
kalpa, Bhaskara quotes Brahmagupta in support of his

theory. TIT = Mg SIEA:—
TS FeaT W AT qTE=ae |
FFAHT TFAT FeRGHISATAITH18

Bhaskara accepts the Agama of Brahmagupta and adopts
the number of revolutions of planets in a Kalpa and such
other astronomical constants as were adopted by
Brahmagupta.

Bhaskara in the 16th verse of Spashtadhyaya explains
rectification of the next H sine difference known as Bhogya
Khanda Spashteekarnam.

ATAIAT: GUESFASAT: ATTAFRET TG T

T TASHFITH T T FHIGHASATRLOST A’
The difference of the previous and the following H sine
multiplied by the remaining degrees and divided by 20. The
result is subtracted from the arithmetic mean of the
previous and following H sine differences. The result is

rectified next H sine. This formula is a re-statement of the
formula enunciated by Brahmagupta.

“E'*i|“:|@°3$|"_€|(3?’||a$5|al?:l'l?[$|a=ialf§1“{'rﬁ':
Ffaae T ARG AR
Bhaskara follows the Natakarma(=a=+), the correction to

the planets propounded by Brahmagupta. In the Vasana
Bhashya of 68th verse of TTSTaTY, Bhaskara quotes

Brahmagupta and explains the theory. 3T FERHIHY

I=qdl This was accepted by Bhaskara as Agama
enunciated by Brahmagupta. This correction is known in
modern astronomy as correction due to astronomical
refraction. This correction, named Natakarma really adds
credit to Brahmagupta's observational skill.

In the Vasana Bhashya of 10th verse of Suryagraha-
nadhikara Bhaskara explains the place of zaw of the Sun

and the Moon. While explaining the two he takes the idea
of Brahmagupta -
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TTg, AT TR -
FTHIHUSH ah ATHIS AT A= FAvEa I i)

Whenever Bhaskara wants to prove his point, he never
hesitates to quote from Brahmagupta. Further in the same
chapter in the Vasana Bhashya of 19th verse he supports
the method of computing parallax in latitude of
Brahmagupta though it is approximate.

Bhaskara quotes Brahmagupta in the chapter Patadhyaya.

STATHTS TAsaed qraeq gt a:|
AT T TEASE TATETHT THewl 1L
Bhaskara says even scholars get confused while
computing the occurrence of Pata, unable to know whether
it has already occurred or is going to occur. Finding of the

occurrence of Pata is so tough that another astronomer of
ancient times declares thus -

Brerrafaempaasaer aeArstd AT 3@
Frasty frfygioraTaemr aratfa 7w Arfeer 2

Patas are two in number called Vyatipata and Vaidhriti.
When the Sun and the Moon have equal declinations being
situated in opposite Ayanas but the same Gola, Vyatipata
occurs. When the Sun and the Moon have equal
declinations and being situated in the same Ayana but
opposite Gola, Vaidhriti occurs. To know the declination of
the Moon is not so easy. Here also Bhaskara follows the
method of Brahmagupta though it is approximate but as it

is easy for the students. He says “STaTorT g@Ts T@T=ATT

THRT ANTAHT FI-q@UETT TERIATE: TISATT T=rT -
‘TR fReruTeraTaaT feafeer a=aet:|
TG T AT AT

Again, in the Vasana Bhashya of 14th verse of Patadhikara
he thoroughly discusses the theory of Brahmagupta.
In the Vasana Bhashya of the 37th verse of sz=mir of

MeTeaT™  Bhaskara again approves the opinion of

Brahmagupta. He says “sTaT STg[T{RR< a1
“TACATRILCAT, TIFHNE FO1: Felt AT FIfeq prore

To those who ask for the reason for the omission o
hypotenuse in the Manda process, Brahmagupta’s logical
and appropriate answer has been accepted by Bhaskara.

Bhaskara’s undeterrable confidence in the scholarship of
Brahmagupta clearly reflects in the Vasana Bhashya of

17th, 18th and 19th verses of Tera=aTiaTT of Siddhanta

Shiromani where he discusses about the T2 precession
of equinox.

“GSATAATANT: T0ET: 9 U9 B #wrtvauras
AWM HUTS: JEdedraq 9R=ae wieagd  agagg

FUER:| F 7 Fiivaurdr qredifa ax | STee
TEIIASHAT| STATCHTRILHT Tl THT  FER[AT-

Rt T i@ =@ &7 \erar aaraasy: |
TA SgearTq ATIdSedesd:| 97 UF qET T
TEAAH| TRAHAACHTS HI G [ehed T ATHITHTIAT
AT Raq & qaich:| Joafl T oraehed
STIRMHETANE: JHIH| dfg A= gaTaaToT SR
CIRPE E R I Lo BT N e s e VR 1 I A
HERATATACATAT T T+ d |
AT FE AT eI e e e
dqUT Wfaeeq A1 Afq Af-gq T AeargararEn
ThefEdl FsARgaaateadamy fgn a1 7
AT TRIATSIE I qife Tioraa=gied
TGITOTEFTAT AT afeadT AT TASATI Teae AT
AIOEAT I EATATAN=Eed q&T HALEAT Td: TTHTIIH|
Ty qfe aresfaRraerseagaTeoft w1 Tfaegstide=ar|
TaT qAHRAT FIAT Hgaa< AEasId qar HgHidawr
TEETATE AT FHEGHI AT | d JgaAseaarot
TR FeT QTETTor He e

Conclusion -

Bhaskara had quoted Brahmagupta at several places in
his Siddhanta Shiromani. we made a humble attempt of
showing a few examples how Bhaskara was inspired and
influenced by the scholarship of Brahmagupta. There is no
doubt that Bhaskara was a scholar of exceptional quality

but the influence of Brahmagupta on him is undoubtable.
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