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A Review of the Mathematical contributions of some important
Ancient Indian Mathematicians

Sidharth Kattimani
Vivekananda College,

Kolhapur (Empowered Autonomous)
(ntroduction:

The history and heritage of ancient Indian mathematics is vibrant
European mathematicians believed that they pathered knowledge of numbers from the Arabs but
the Arabs admit that they got this knowledge from India." Ancient Indian mathematics experts did
original research in vanious disciplines such a5 numerology, geometry, algebra, and trigonometry.
“The knowledge and usage of cubes, cube Tools, square roots and under roots also existed in
india.™ They used mathematics in various interdisciplinary and multidisciplinary branches of
architecture, ang astronomy. The impact of this research was not
limited t0 the Indian subcontinent, but it reached Arab and European mathematicians, Famous
muthematicians of ancient India include Aryabhatta, Brahmagupta, Bhaskaracharya, Varahamihir
Sridharacharya and Mahaviracharya, Aryabhatta was one of the most famous mathematicians and
astronoimers of ancient India. He stated the value of the ie. (3.1416). He made an umnporiant

contribution to geometry by developing the decimal system. [n the book Aryabhattiya, he discussed
rigonometry, algebra and round mathematics in depth.

Brahmagupta was a famous mathematician

and glorious. “The

knowledge such as astrology,

and astronomer who was the first to make
independent use of zero, he proposed the laws of negative numbers. The formula for area and

eircumference was explored. “In his book ‘Bramhasphutsiddhanta” he formulated astronomical
cileulations and mathematical theories ™ Vurahamihir (S05-587 AD) made major contributions to
wathematics and astrology. Tn the book Panchasiddhantika’, many concepts of astronomy and
mathemnutics were presented and trigonometric tables were created, Sridharacharya (870-930 AD)
epluned many concepts in algebrn and formulated the formula of quadratic equations.
thl'ikumulmrya (LEI4-1185) made important contributions to mathematics and first mentioned
Hitilus, He presented various theories of arithmetic and geometry in the book 'Lilavan’. He

Shiined the theory of Earth's gravity by studying trigonometry and spheres in depth. “As for the
Breck . they leamt a lot about the sciences, arts, philosophy. mathematics medicine from
o The present paper reviews the mathematical contributions of some important ancient liidian

“haticians.

An thhatta: Father of Indian Mathematics and Astronomy: | .

In the fifth century, there was a famous and leamed mathematician and physical it:icnli:fi

il Aryabhatta. Aryabhatta studied it Nalanda University. Aryabhatta invented zemo and gave iy

% 5) ihol 'lnr' Further, he stated thut zero is not just 4 nurnber bu.l ln u.n_dcpundml l.."i:irn:cpl_ The
bt 2610 went further and discovered negative numbers. Using this zero, h':: estimated the

il ’ o Moon very accutately. He said that 39,736 kilometres iy (he
_. ween the Earth and ll‘;: 1o today's calculations which is 30,843 kilnmﬂm. Arvabhata

i > Ih::::h' accl;l:'::?u"“am but it shines because of the sun's light, The nyme
€ moon not b ’




mathematics and astronomy. His

Arysbhatta is known as one of the brightest stars in ummm nd the world. The fir

Tbuti ing i ion on the intellectual .
lnu;ﬂhfrfnd:ﬁl:i:;ﬁrﬁfﬁwrﬂm On April 19, 1975, India’s first ﬂﬂiﬁﬂliﬂ'ﬂlﬂluc
"Aryabhatta® was launched into space in memory of this mathematician and ,;.mnmn:: ) mlun-:
“He wrote the book Aryabhatiya in 499 A.D. It deals with mathematics and mitronomy; i EYTm
scientifically the occurrence of solar and lunar Eﬂ‘i’pﬂ&"‘

Since ancient times, Aryabhatta's place has been a
astronomy and astrology branches. Aryabhatta i considered to |
the decimal system ?iﬁl'amu all over the world. His most famous works e N?!'“h_h‘“f‘f“ and
Aryasiddhanta. He researched ancient astrology texis. It has four divisions: Gippikapada,
Mathapada, Kala krivapada and Golapada. He discovered gravity out of curiosity about the rocks
fulling from the mountain, the water of the waterfall and the water in the clouds. Aryabhatia had to
face boycott for some time for seeing the annular solar eclipse, Aryabhaita suffered neglect due to
the ignorance of the people. Aryabhata is also known as Ashmakacharya. At the age of 21, he
composed the book Aryabhatiya.
Birth and Early History:

Aryabhatta was hom in 499 AD (476 according to some references). His early life and work
took place during the Guptu period, which is known as the golden age of India. According to 4
passage from Aryabhattium, Aryabhatia was bom on Sunday, March 21, 499, At that time, Aries
was Sankranti. This state of Sankranti falls between Sri Lanka and Ujjain. Ganitacharya Arya may
have been born somewhere in this vast region, but later he came to Kusumpur, now called Patoa,
where his wedding ceremony took place. The Aryabhattiyam, written by him, is considered to be
very impariant and was taught as a textbook in Gurukuls till the 16th century AD. This work led to
the opeming of a new school of aswonomy. The followers of this sect consider Paramacharys
Aryabhatta as their gurn. His disciple Aryabhatta is respectfully addressed by the names of the
Lord. An astronomer named Blaskara 1 (7th century AD) says that no one knew anything about the
movements of planets except Aryabhata. The Persian scholar Alberuni has written many trmes in
his writings about "Aryabhatta of Kusumpur”. Kusumpur was a city of flowers. Later, its name was
Pataliputra. There's an interesting story behind the nume,

Bhaskara I, one of the ancient commentators of Aryabhatiyam, was bom in A.D. 629,
Aryabhatta is referred 10 as Ashmanacharya and his religious text ‘Ashmak Tantra'. Astronomy is
also known as rock mathemitics. The people of Asmak distiet had o lor of knowledge of this
science. Asmak district is mentioned in many Puranas, Some scholars believe that the district was
the region between the Narmads River and the Godavari River, which flows south of the Vindbya
Mountains, The possibility that Aryabhata's parents were from the il A s (iié:trii:t e
ruled out. : ;

p i “Il:d T:thu un'ﬂhmf‘ md. it became the capital of Magadh (Bihar)
Aryabhatta had composed 4 ook called “Aryabhatiyam® in Pama itself. Patna was the main centre
of education at that time. The world-famous Nalanda. University was located in this state. The

university had a separate department for the study of A Ly
uring Aryabhata's time. Jainism also existed at that time, A ."3-. b "wlﬂ T » by P!wtd ! o

t the forefront of the greal mathematical
be the father of the dasaman sysiem,

402




L FMHW 15 availuble sbout Aryabhata's family life, but imformation sbout B
mmhcfuundmlhcwnunpnfa&-hl Arysbhans used t boid the tde of

tade ﬂwﬂhidgllmdﬁ:ﬂ:umm He has bees reforred 1o 35 Ackarys

-:mmmngm\rmmmmmwmmmdmmdm

memk ‘Aryabhatiya’ is 2 testament w hus decp knowlodgs asd e
mwﬁlhﬂﬂoﬁllﬂumtmﬂmmw

WWMAWﬁ:Mmhmd
.«E&M'ﬁ'mmwmdym Aryabhatz has explaned the dirsct
"',ﬂqhh:gmmeMnrmud:mdmmd in this work. Techmcal toms are strosg =

ﬂWiLHﬁMlanﬂﬁtmdmwﬂme Thers =x =
1otal of 121 shlokas in Arysbhatiyam which are divided sccording 10 the theme - ~hose o dvded
into four parts namely Geetika Pada. Matha Pada, Kal Kriya Pads 2nd Golpada "6 Acconding 1o the
ﬂ#pihﬂiﬁﬂiﬂﬂﬂﬂpmmmﬂﬂnmmmﬁw in Lyric verses and "Anys
Wﬂﬁﬂﬂlﬁtﬂﬂmnmhluﬂmnmllsmmthmmwiﬁmn
ran. The second verse gives, the definitions used in the soras Fnally. the 3t
MMWH&MS:WMWW&MMMHMW
Mmln&cwﬂmmnﬁgﬁ rotation period of planets, ctc. fi.c. period of planctary movemest ),
i mdlmmmnul{wbﬂll]m meﬁ::ﬂdﬁmm The

are called Aryabhatiyam He has three pr Thersv-three verses of

remaining parts of the 108 verses
detcrmination of time based on the moton of the

the mathematical verse give information on the
'yapud-ndﬂwllﬂmwuuuﬂh:‘pdp-da'

nmufw-;w. .m,mummmmmu:mm of the space value
----j,wmmufmﬂmwmmmmumﬂ
T mfmmmm#edtwm“
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Aryabhatta entered the field of algebra und solved linear and quadratic equations beautifully and
effoctively. His methods laid the foundation for the algebraic concepts still used oday.
Trigonomerry-

Aryabhata's research on trigonometry was revolutionary, He defined trigonometric functions M.Irh
as signs, cosines, and versing, which formed the basis for the study of triangles and their properties,
His sine table was an important contribution, especially to astronomical calculations.

Astranomical foresight-

In addition to his mathematical skills, Aryabhatta was an avid astronomer. Iis observations and
calculations were important for the enhancement of the understanding of celestial bodies.
Heliocentric theory-

Although Copermicus later populanized the concept of i heliocentric universe, Arvabhatta had
already proposed a similar theory centuries ago. He suggested that the Earth rotates on its uxis and
orbits the Sun.

Eclipse:

“Aryabhatta accurately explained the canses of solar and lunar eclipses. His understanding of the
Earth-Moon-Sun system was remarkably advanced for his time.™"

Calculation of astronomical dimensions-

Aryabhatta accurately calculated the length of the sun's year and the lanar month. Their methods for
predicting planctary positions were also of high quality.

Legacy and imfluence-

Aryabhana's work had a profound impact on the development of mathematics and astronomy in
India and beyond. Mathematicians and astronomers of later centuries, such as Brahmagupta and
Bhaskaracharya 11, built on the basic principles of Aryabhatt, which further enriched the tradition
of Indign mathematical and astronomical srudies. Aryabhatia's legacy continues to this day His
contributions to mathematics and astronomy continue to inspire and surprise scientists and scholars
toduy. The International Astronomical Union namied # crater on the moon after hiny,. which is an
appropnate ribute o hus lasting impact.

Evaluate.

Aryabhatta’s talent as a mathematician and astronomer is a testsment to the intellectual skills
of ancient Indid. His work, characterized by its origin' and depth, laid the foundation for the
development of modern mathematics and astronomy. Arvabhatia was the first 1o show that the earth
1% round and revolves around isell. He also proved that even though 'we think that the stars in the
sky revolve around the earth, they are stable and the eanth fiself revolves around the sun. He also

found that there arc 365 days in u year, 6 hovrs, 12 minutes and 30 seconds. Aryabhata used the
‘sign function’ used in geometry in his enleulations. Understandin .

us pride in the nich intellectual hi:ﬂtagc of our country
human knowledge.
Brahmagupia:

Brahmaguptn is known as one of the greatest mathematicians
discovered the rules for how to use the 'zero' invented by Aryabhata, H

2 Arvabhana's contributions gives
and the individuals who shaped the path of

of the seventh century. He

| . ¢ invented varous methods
of salving linear equations and Quadmtic equations, i.c. linear and class equations. Brahmagupli
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Jiscovered many theories about cyclic coordinates, ic. cyelic squares. He also prepared a table of

e value of the sines used in trigonometry, “Bramhagupta proposed the theory of Gravitation
pefore Newlo " Forkt

Brahmagupta wrole the book ‘Brahmasphuta Siddhants’ in 628 AD. The book has & total of
24 chapters and 1080 verses and discusses arithmetie, algebra, geometry, and trigonometry in
depth. Bruhmagupta wrote a second book. Khandakhadika', in 665 AD. In this book, he described
the laws of intuition and trigonometry. Brahmagupua introduced the concept of zero in this book.
He expluined the rules for the use of zero in mathematical operations, Until his time, zero wils not
used in mathematics. Brahmagupts invented the formula for the areq of quadnlaterals in geometry.
The present book describes the methods of predicting eclipses, planctary motion and time
measuretment methods in astronomy and Suggests that the Earth is spherical. In short, the theory of
cosmology was translited into Arubic and Latin, and so the knowledge in this book reached Europe.
It also inspired Inthan and European mathemancians.
“The carliest recorded Indo-Awmb intellectual contact happened in 771 CE when a Hinduy
sstronomer and mathematician reached Baghdad with o Sanskrit wuork called Brahma Siddhanta by

Brahmagupta. This text was transiated into Arabic with the help of an Arab muathematician, and was
pamed Sindhingd "™

Bhuskaracharya;

Bhaskaracharya is known as a famous scientist, mathematics expert and astronomer of the
2t century. “He wrote *Siddhanta Shiromani® book in 1150 AD. in four parts "
consists of Lilavati (based on arithmetic), the second part algebra (on algebraic problems), the third
part is planctary mathematics (mathematics related 1o astronomy) and the fourth part is Goladhynya
| (mathematical theory on spheres). He also wrote the ook *Karan Kutuhu!® based on the theories of
| wionomy and mathematics. Although we credit Newton and Legnis for discovering the

mathematical branch of differentisl equation and integmtion, je. caleulus, there is much evidence
i thesir texts that caleutus was figst wged by Bhaskaracharya.

- Concluding remarks:

The work of the ancient Indian mathematician Aryabhatia also influenced the West. Arah
nd European mathematicigns absorbed Aryabhatta’s knowledge of mathematics and spread it
ound the world. The decimal method and the use of zero laid the foundation for modern
millematics. It was on Aryabhat's mathematical concepts that scientists were dble to conduet
thei research in various fields of modern physics and other multidisciplinary disciplings,

I is an irany that the people of India know very litle nbout these Ereat mathematiciang of India.
Evidence shows that ancient Indian society lived an advinced and elevated life compared to other
“ountries. At that time, universities like Tk, Nalanda, Vikeamshila, and anlnh_m i Indin were
famoys centres of study of many branches of knowledge. Muny subjects like philnsupiny,
Matheinatics, geometry, chemistry, physics, sstrology, asteanomy Ayurveda tistory, ang geogruphy,
WL Wrehitecture and Defence science were taught. |

Iwaga miracle that Indian astronomers were well aware of the planets and the mOvements of e
4, the sun and the moon, and that their predictions were lgely correct, 1 184150 an amazing

Hat in ancient times Indian astronomers could necurately analyze the mavements of' planets
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nted astrologer and mathematician of that time. It

without micro telescopes. Varahumihir was a tale
by Qutub Minar was

is said that the present city of Mehrauli is still famous by its name and the near
which was later reshaped by the Muslim rulers and named

once the centre of the movement of stars,
pesn’l seem unnatural for

Qutub Minar. It's hard to say how true this statement is, but it d
Varahamihir to be Mehrauli. Muhaviracharya’s book ‘Ganitsar Sangraha’
This book has encouraged research and study in various

has given a new direction

in the field of mathematics. branches of

mathematics.
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