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Introduction

Brahmagupta was the most prominent hindu mathematician
belonging to the school o}y ujjain (598 CE -668CE).

He was one ofy the greatest mathematicians and astronomers ofj
ancient india.

He was born in Bhilamala, Rajasthan during the Chalukya dynasty
rule.

‘ Brahmagupta became the head ofy the observatory at ujjain.x
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Early Life

Brahmagupta was born into a traditional Brahmin

family. 4

N From a young age, he showed intelligence and | 3
Curiosity about numbers and the universe. y

He studied planetary motions, eclipses,and
The behavior of celestial bodes with |
great accuracy.
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Major works of Brahmagupta

At the Age oy 30, Brahmagupta wrote his most jamous book, the

| brahmasphutasiddhanta.

o
8 o ~ 4
The Book explain rules ofy arithmetic, geometry, k"fﬁ -
algebra, and astronomy in detail. ~ ’“ﬂ?“m@i / Y /

| He wrote his book in 628 Ad in Sanskrit
shlokas and it contained 25 Chapters.

I€ provides an excellent understanding ofy the importance djj zero anc

‘ rules fjor working with positive and negative integers. |




ALGEBRA AND NUBERS

Brahmagupta explained negative numBens using the ideas of “Dept” (negative)
and “fentune” (pesitue).

He Gave nules fon cpenatiens with negative numbBens which wene veny advanced fon

& He alsc waenked on quadnatic equatiens, giving sclutions and nules in details.

2 This achievements made him cne of the eanliest algebna mastens in histeny.
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Brahmaguptas’s genius is shown in his Ereatment oy the number zero.

» Brahmagupta’s book “Brahmasphutasiddhanta” is probably the earliest

known Eext to treat zero as a number in its own right.

He gave mathematical rules jjor using zero, such as the sum o} zero.




Geometry Gontribution

Brahmapgupt developed jormulas fjor the areas ofy various shapes.

His woks also covered the properties ofj triangles, trapezium, and other

geometric fjigures.

Brahmagupta’s celebrated theorem on the diagonals of a cyclic

quadrilateral is usually referred to as brahmaguptas’ Theorem.




Contribution in astrono
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Brahmapgupt predicted solar and lunar eclipses.

[ o—— |
» He gave methods to calculate the positions ofj planets and celeﬁg‘ia;l_«h&dies;‘“‘f"j
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He described the movement and rotation ofy earth and ol':h"éﬁ”éé;lesl:ial

bodies.




Legacy

Brahmagupta passed away around 668 CE.

His contribution are still remembered as the Father of Zero.

¢ He is one ofy the greatest mathematicians in history.

His works inspires mathematicians, scientists, and students even today.
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Brahmagupta was a great Indian mathematician and
astronomer who made many important discoveries.
He explained zero, negative numbers, and created new
formulas in geometry and astronomy.

His books and ideas were advanced for his
time and helped students, scholars, and scientists learn
more about maths and science.

Brahmagupta is still remembered today as the Father of
Zero, and his legacy inspires people all over the world.
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Baudhayana

Indian Mathematician

Born in 800 BC

He was a Vedic brahmin priest. He is said to be the
original founder of Pythagoras's Theorem.
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The Sulabh Sutras: | .

-DEFINATION: APPENDIDICES |
TO THE VEDAS ,CONTAINING .
RULES FOR CONSTRUCTING X
ALTRAS. "
-SIGNIFICANCE: THE
EARLIEST KNOWN TEXTS
DETAILING GEOMETRIC
PRINCIPLES AND NUMERICAL
PROOFS.

-PURPOSE:A GUIDE FOR
PRIESTS TO PERFORM

ACCURATE SACRIFICLAL

-
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JPythagerean Theoren
£, Lm thie SulbEa Sutra

s»Statement:The diagonal of a rectangle
produces by itself the area of both sides

which are also produced separately
' (a® + b? = ¢?).

**Proof:Provided numerical and geometrical

: proofs of the theorem.
l 2 5 s*Impact:He started the theorem centuries

before Pythagoras but his contributions

were often overlooked
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Applications and legacy:

er developments in Indian mat
» gPaxtial fEpplications:gfhe geometric principle
wete used in constructing sactec
altars of pecific sizes and shape
for xeligious ceremonies.
and gemetry.
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Mahavira Acharya - Short Biography
(Mathematics)

Name: Mahavira Acharya (also known as
Mahaviracharya)
Born: Around 850 CE
Place: Karnataka, India
Religion: Jainism
Field: Mathematics
Famous Work: Ganifa Sara Samgraha



Who Was He?

Mahavira Acharya was a 9th-century Indian Jain
mathematician known for his important
contributions to algebra, arithmetic, and
geometry. He wrote the famous book Ganita Sara
Samgraha, which means “Compendlum of the
Essence of Mathematics.”  Bavern o - coces

aha‘. Ira {Ma{h-:'natm_ }
o ;,h*c,: nEury) :j
I :

& T

!
] i\




Major Conlrilbutions

Ganita Sara Samgraha: A mathematical text in 9 chapters coverlng
*Arithmetic TR
*Fractions

*Algebra

Geometry

Permutations & combinations
*Time calculations -
*Solved quadratic equations and explained negative numbers.
Gave methods to calculate area and volume of different shapes.
Discussed practical math problems used in daily life.




Legacy

He treated mathematics as a pure science, separate from
astronomy.

His work influenced later Indian mathematicians.

Remembered as one of ’rhe greo’res’r Jain scholars in the field of
mathematics. & : <




Unigue Features of His Work

Mathematical Contributions

Zero and Negative Numbers: Used and acknowledged zero explicitly
and worked with negative numbers in operations.

Fractions and Decimals: Detailed rules for arithmetic operations
involving fractions and decimails.

Indeterminate Equations: Extended work on Bhaskara I's methods and
influenced later work by Bhaskara Il.

Combinatorics: Explained permutations and combinations, especially in
context of poetic meters and prosody.

Advanced Geometry: Calculated areas and volumes of complex
figures; his formulas were accurate and widely used.

Mensuration Formulas: Included rules for calculating areas of iregular
shapes, including ellipses and frapeziums.




vV v v Vv

Unique Features of His Work
Emphasis on clarity and practical examples.
Blended mathematics with daily life and religious practices.

Influenced by earlier Indian mathematicians like Aryabhata,
Brahmagupta, and Bhaskara I.

e
_

Laid groundwork for future scholars like Bhaskara Il (author of Lilavati
and Bjjaganita).



Legacy and Influence
His works were preserved and studied by Jain scholars for centuries.

Important bridge between classical Indian mathematics and
medieval developments.

Recognized today for his systematic approach and early use of
symbolic reasoning.



«Zero and Negative Numbers: Used and acknowledged zero explicitly and worked with
negative numbers in operations.

*Fractions and Decimals: Detailed rules for arithmetic operations involving fractions and
decimals.

sIndeterminate Equations: Extended work on Bhaskara I’'s methods and influenced later
work by Bhaskara II.

Combinatorics: Explained permutations and combinations, especially in context of poetic
meters and prosody.

Advanced Geometry: Calculated areas and volumes of complex figures; his formulas were
accurate and widely used.

Mensuration Formulas: Included rules for calculating areas of irregular shapes, including
ellipses and trapeziums.
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MAHAVEERACHARYA:- MATHEMATICIAN
- OF ANCIENT INDIA JYTRURRSRERNN
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AND DIED AROUND 527 BCE

PRESENTED BY - YOGESH CHARAN BARIHA




Is clear from his book "Ganitasarasangraha" that he was a
follower of Jainism. g

e Mahaviracharya gave a systematic form to mathematics. |
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eracharya in

e Mahaviracharya was a great scholar and mathematician
JZhe hi @/f Indian mathematics.

e Mahaveeracharya composed an important text .
called "Ganitasarasangraha" in the 9th century.

e This text is written in Sanskrit and describes
arithmetic, algebra and geometry. \



/ch)llowmg are some of the major points of his

contributions:
%

Q 2er charya explained the theoryof
numbers and simplified various mathematical -
operations. |

e He popularized the use of fractions and decimals.

butlon to Arlthmetlc --




4

Contribution to Algebra:--

e Mahaveeracharya explained the




4

Contribution to geometry:--

e Mahaveeracharya explained the fundamentals of
ometry and discussed the properties of various
shapeés.

* He also discussed the properties of circles, triangles,
and quadrilateralsng | AN IVl

drrr?



/Egplairied the scales (measurement systems) for
measuring objects and quantities.

e Cereal
e Gold
o Silver
e [and




/geatu res of Mahaveeracharya's number
system:--

o velo ed a systematic naming system for numbers,
maki numbers easier to understand.

e Decimal System: They used the decimal\system,
which is the basis of modern mathematics today.

\



4
conclusion: -

the first chapter of Mahaveeracharya's treatise
"Ganj asarasangraha’, the scales of measuring line,
time, grain, gold, silver, and land have been
explained in detail

/"

.

e Mahaviracharya's measurement system.gave a new
direction to Indian mathematics and made it more
systematic.
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Bhaskaracharya , also known as Bhaskara
II ("Bhaskara, the teacher") was
an Indian mathematician, astronomer and

inventor.

[t can be inferred that he was born in 1114
AD in Vijjadavida , Ujjain.

Bhaskara lived in Patnadevi located near

Patan in the vicinity of Sahyadri.

He died in 1185 AD.




PNte of Bhaskaracharya :

du Deshastha Brahmin family of scholars, mathematicians
1S, Bhaskaracharya was the leader of a cosmic observatory at Ujjain,
1in mathematical centre of ancient India.
hesvara was as an astrologer, who trained him mathematics, which he
d on to his son Loksamudra.

e

prove
| He composed the Siddhanta Shiromani when he was 36 years old.

Q ?. ¢ also wrote another work called the Karana-kutithala when he was 69 years old.




.

skara 1S said to have been the head of an astronomical observatory

-,
T

in, the leading mathematical centre of medieval India.

harya represents the peak of mathematical knowledge in

- the 12th century.




ks of Bhaskaracharva:

of Bhaskaracharya are:-

ldhantasiromani- (i) Mathematical Astronomy
b ith

| (ii) Sphere

" _ hasya

kutuhala
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fl‘ﬁ_in Viathematics:

ythagorean theorem by determining the same place in two

hen eliminating out conditions to get a> + b = ¢,

‘
i ; -

lic Chakravala means for fixing indeterminate equations of the kind ax® + bx

= The first common means for finding the alternatives of the issue x> — ny? = 1 (so-
called "Pell's equation").

Solutions of Diophantine equations of the second purchase, such as 61x* + 1 = y2,
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PAYIthmetic:

etic text Lilavati covers the topics of-
initions.
ties tf Zero (mc udi
mation of 7.

se rule of three, and rules of 3, 5, 7, 9, and 11.

imetical terms, methods of multiplication,
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ing division,)
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PANgebra:

rative numbers.

¢ unknown quantities.

<Al

ons of indeterminate equations of the second, third and

tic equations with more than one unknown.




SASLIONomy:

| e
1e Sun and Moon.

LATITUDE @ LONGITUDE
|

horizontal SAN vertical
lines

= Prime Meridian

1] hude)
{latitude) e
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L=

acy of Bhaskaracharya:

~L2)e

stitutes and colleges in India are named after
; J;'?f-. n
- Bhaskaracharya in Delhi.
0 0 November 1981 the ISRO launched the
:E141H S honoring the mathematician and astronomer.

- Inwis Multimedia released Bhaskaracharya, an Indian
documentary short on the mathematician in 2015.
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_Indian
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\ bhaskaracharya_ § ‘

_______



_Introd

ction_

*Bhaskaracharya (c.600-c.680) also

know
re

as Bhaskara-l, was a

ned 7th-century Indian
mathematician and astronomer.

IS often referred to as Bhaskara-
| to differentiate him from the 12th-

century mathematician Bhaskara-Il.

*Bhaskara-
of the t

1S considered to be one

nree pearls of Indian

Astronomy and Mathematics along

with Brah

magupta and Madhava

Samgramagrama.




_Early life_

*Not much is known about his early
life except what has been inferred
from his writings.

*There is a school of thought which
believes that he was born in Bori,
in Parbhani district of Maharashtra.
*By and large, it is believed that
Bhaskara was born in Saurashtra,
‘Gujarat and later moved to Asmaka

(present-day Telangana and
Maharashtra).
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*Bhaskara-l is co
a follower of Ar
*He was tutored in a
by his father.
*He is considered to be the
most important scholar of
Aryabhata's astronomical
school.

*He and Brahmagupta are two
of the most renowned Indian
mathematicians; both made

considerable contributions to

the study of fractions.
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_Notable works _

hatiyabhasya 629 ce

aracharya gave a unique and remarkable rational

imation of the sine function in his commentary on

hata's work. This commentary, Aryabhatiyabhasya,
tten in 629 CE, is among the oldest known prose works
in Sanskrit on mathematics and astronomy.

* Bhaskara | expounds on the problems of indeterminate.
equations and trigonometric formulae. While discussing
Aryabhatiya, he discussed cyclic quadrilaterals.

* He was the first mathematician to discuss quadrilaterals

whose four sides are unequal and nonparalle.

* Bhaskara-l explains in detail Aryabhata's method of.
solving linear equations with illustrative examples.




yhaskariya and

laghubhaskariya_

rote these two astronomical works in. i TS
MAHA-BHASKARIYA S A HASKARITA
the line of Aryabhata's school.

* Mahabhaskariya is a work on Indian
mathematical astronomy consisting of eight
chapters. The book deals with topics such.
as the longitudes of the planets, the.
conjunctions among the planets and stars,
the phases of the moon, solar and lunar
eclipses, and the rising and setting of the.
planets. Parts of the Mahabhaskariya were

later translated into Arabic.




~“Some of bhaskara-1's notable

contribution include _

1. 2. 3.
He worked with the The sine function Works of aryabhata
number zero approximation value redefined by him
was given by him
4. 0. 6.
Numbers in the He represented the Bhaskaracharya stated

hindu-arabic decimal
system were written by
him

numbers in the
arithmetic position
system

pell equations even
before pell gave a name



~ Positional arithmec

Earlier, the numbers were not written
in figures, but in words, allegories,
symbols or pictorial representations.

Bhaskaracharya often explained
a number by stating 'ankair api’,
('in figures, this reads') and then repeating
it written in the first nine Brahmi numerals
using a small circle for the zero.
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*Bhaskara's numeral system was truly positional, in
contrast to word representations, where the same
word could represent multiple values.

*Presumably, Bhaskara-l did not invent it, but he was
the first to use the Brahmi numerals in a scientific
contributions in sanskrit.




_Sine approximation formula_

lr(180 — x)
10501) rl 18l T

* In mathematics, Bhaskara l's sine
approximation formula is a rational
expression in one variable for the
computation of the approximate
values of the trigonometric sines.

T heformula is elegant and simple,

1Ol r]

e irinm — x)

and it enables the computation of weate Ued 9 3647 T |
reasonably accurate values of THNTTE TYRTZATAT T A 1 L
trigonometric sines without the use 73N i f7r: dre: A |
of geometry. Wmf’mﬁw“ 7
* The formula is given in verses 17-19, T 7201 9 75 oW 0 77
chapter VIlI, Mahabhaskariya of VT AT A A 18R 0
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_Impacts & legacy_

* ANUMBER OF INSTITUTES AND COLLEGES IN INDIA ARE NAMED AFTER HIM,
INCLUDING BHASKARACHARYA PRATISHTHANA IN PUNE, BHASKARACHARYA
COLLEGE OF APPLIED SCIENCES IN DELHI.

* On 20 November 1981 the ISRO launched the Bhaskara Il satellite honoring the
mathematician and astronomer.

*INVIS MULTIMEDIA RELEASED BHASKARACHARYA, AN INDIAN DOCUMENTARY
SHORT ON THE MATHEMATICIAN IN 2015
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Overall, Bhaskara-l was a
pioneering 7th-century Indian
mathematician and astronomer
who made significant advances
and enriched the wellsprings of
ancient Indian knowledge.
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Introduction

Bhaskaracharya, also known as Bhaskara |, was one of the greatest
mathematicians and astronomers of ancient India. He was born in 1114 CE In
Bijapur, Karnataka. His most famous work is the Siddhanta Shiromani, a
comprehensive text on mathematics and astronomy. Bhaskara is best known
for his remarkable contributions to algebra, arithmetic, geometry,
trigonometry, and calculus—centuries before European mathematicians
developed similar concepts.

He was not only a mathematician but also a philosopher and teacher who
carried forward India's rich scientific tradition. His works influenced
scholars in both India and other parts of the world, and he is often regarded
as one of the pioneers of modern mathematics..




EARLY LIFE

Name: Bhaskaracharya or Bhaskara 11.

3orn: 1114 CE

Sirthplace: Vijjadavida (in present-day Karnataka).
-amily Background: Brahmin, scholarly family; father
Maheshwara was an astrologer and mathematician
Fducation: Learned Sanskrit, mathematics, and
astronomy in his early years, likely through traditional
gurukul (teacher-disciple) system




MOJOR WORK

he most celebrated and influential work of Bhaskaracharya is the
"Siddhanta Shiromani”, completed in 1150 CE when he was just 36 years old.

o Which was divided into four parts:-
1. Lilavati (Arithmetic)
2.Blijaganita(Algebra)
3.Grahaganita(Mathematics of the planets)
4.Goladhyaya(The Sphere)



CONTRIBUTION T0 CALCULAS

Bhaskaracharya (Bhaskara |l) made remarkable discoveries In
differential calculus long before it was formally developed in
Europe. In his work Siddhanta Shiromani (particularly in the
section Leelavati and Bijaganita), he:
e Explained the concept of instantaneous motion (a key idea of
derivatives).
e Derived rules for finding the derivative of sine and cosine
functions.
e Used concepts similar to Rolle's theorem.
e Applied calculus to solve problems in astronomy, like
determining planetary positions.



UEATH

Year of Death: Around 1185 CE
. - Age at Death: Approximately 71 years old
e ¢ Place of Death: Likely somewhere in present-
day Karnataka or Maharashtra, India—regions
where he lived and worked.
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INTRODUCTION

® BRAHMAGUPTA WAS A BRILLIANT MATHEMATICIAN
AND ASTRONOMER.

® HELIVED IN 7™ GENTURY (597AD-668AD)

® HEIS BEST KNOWN FOR BEING ONE OF THE FIRST PEOPLE
TO DEFINE ZERO .

® HEALSO GAVE THE RULES FOR USING ZERO.




BORN AND EARLY LIFE

BORN IN 997 AD IN BHILLAMALA (MODERN BHINMAL)
INRAJASTHAN, INDIA.

HIS FATHER WAS JISHNUGUPTA.

HE BELONGS TO THE SCHOOL OF UJJAIN.

HE LIVED DURING THE REIGN OF SRIVYAGHRAMUKHA
THE GREATEST KING OF CAPA DYNASTY.




HE WAS THE FIRST TO DEFINE AND SET RULES FOR ZERO.
HE GAVE THE CONCEPT FOR OPERATING BOTH POSITIVE
AND NEGATIVE NUMBERS.

HIS TEXT GAVE THE METHOD OF SOLVING LINEAR AND
QUADRATIC EQUATION.

BRAHMAGUPTA'S FORMULA GAVE THE AREA OF CYCLIC
QUADRILATERAL.




TREATING ZERO AS A NUMBER

® BRAHMAGUPTA'S RULES FOR ARITHMETIC INVOLVING ZERO ARE REMARKABLY CLOSE TO MODERN
UNDERSTANDING, WITH THE EXCEPTION OF DIVISION BY ZERO.

® ADDITION A POSITIVE NUMBER PLUS ZERO IS THE POSITIVE NUMBER (N+0=N).
® ANEGATIVE NUMBER PLUS ZERO IS THE NEGATIVE NUMBER (-N+0=-N)
® ZERO PLUS ZERO IS ZERO (0+0=0).




FOR SUBTRACTION -
® APOSITIVENUMBER MINUS ZERO IS THE POSITIVE NUMBER (N-0=N).
® A NEGATIVE NUMBER MINUS ZERO IS THE NEGATIVE NUMBER (-N-0=-N).
® LERO MINUS ZERO IS ZERO (0-0=01.
® APOSITIVENUMBER SUBTRACTED FROM ZERO IS ITS CORRESPONDING
NEGATIVE NUMBER [0-N=-N).
® ANEGATIVE NUMBER SUBTRACTED FROM ZERO IS ITS CORRESPONDING
POSITIVE NUMBER [0-(-N]=N). :
® THE DIFFERENCE BETWEEN A NUMBER AND ITSELF IS ZERO (N-N=0),

DEFINING ZERO AS THE RESULT.




FOR MULTIPLIGATION -
® ANUMBER MULTIPLIED BY ZERO IS ZERO [Nx<0=0).
® ZERO MULTIPLIED BY ZERO IS ZERO (0%<0=0).

FOR DIVISION-

BRAHMAGUPTA'S RULES FOR DIVISION INVOLVING ZERO WERE PARTIALLY INCORRECT BY MODERN
STANDARDS. HIS RULES ARE GIVEN BELOW-




® APOSITIVE OR NEGATIVE NUMBER DIVIDED BY ZERO IS A FRACTION WITH ZERO AS THE DENOMINATOR.
HE DID NOT FULLY DEFINE THE RESULT, UNLIKE LATER MATHEMATICIANS

® ZERO DIVIDED BY A POSITIVE OR NEGATIVE NUMBER IS EITHER ZERO OR A FRACTION WITH ZERO AS THE
NUMERATOR.

® CRUCIALLY, HE INCORRECTLY STATED THAT ZERO DIVIDED BY ZERO IS ZERO. IN MODERN MATHEMATICS,
DIVISION BY ZERO IS CONSIDERED UNDEFINED.




BRAHMAGUPTA'S THEOREM ON GYCLIC
QUADRILATERAL

BRAHMAGUPTA'S THEOREM STATES THAT FOR A SPECIAL KIND OF CYCLIC QUADRILATERAL (ONE
WITH PERPENDICULAR DIAGONALS], IF YOU DRAW A LINE FROM THE INTERSEGTION OF THE
DIAGONALS THAT'S PERPENDICULAR TO ONE OF THE SIDES, THIS LINE WILL CUT THE OPPOSITE SIDE
EXACTLY IN HALF.




AL
'

T

BRAHMAGUPTA FORMULA

* BRAHMGUPTA FOUND THE FORMULA FOR CYGLIC QUADRILATERAL C
AND GAVE AN APPROKIMATE AND EXACT FORMULA FOR FIGURES AREA—

e \\
|
- \ Gaen
| \

AREA = (S-R)(S-B)(S-CI(S-D) 4 \o Ol umemniAseD

/ / 0 *BD L AC :

/ o « HEM L AD N
HERE 25=A+B+C+D | % Nl e 3
' l o M~ midpoint of 8C =
Z 8 | e o




BRAHMAGUPTA ACHIEVEMENT

® DISCOVERED THE VALUE OF P (3.162..) ALMOST ACCURATELY.
HE PUT THE VALUE 0.66% HIGHER THAN THE TRUE VALUE. (3.14)
® WITH CALCULATIONS, HE INDICATED THAT EARTH IS NEARER

TO MOON THAN THE SUN.

° BRAHMAGUPTA TALKED ABOUT ‘GRAVITY. TO QUOTE HIM, “BODIES FALL TOWARDS THE EARTHAS ITIS IN ?
THE NATURE OF THE EARTH TO ATTRACT BODIES, JUST ASIT IS IN THE NATURE OF WATER TO FLOW.




DEATH

BRAHMAGUPTA ,THE INDIAN MATHEMATICIAN AND ASTRONOMER, DIED IN 668 AD. AT THE AGE OF 70,
AFTER MOVING TO UJJAIN AND CONTINUING HIS ASTRONOMICAL RESEARCH. HE PUBLISHED HIS LAST
MAJOR WORK, KHANDAKHADYAKA, IN 663 CE, JUST A FEW YEARS BEFORE HIS DEATH.
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‘INTRODUCTION :-

 Bhaskaracharya, also known as Bhaskara ll

e Born in 1114 CE in Bijapur, Karnataka (India)

e Famous mathematician and astronomer of ancient
India

 Author of many important texts in mathematics &
astronomy



GARLY LIFE :-

 Born into a learned Brahmin family.

 Father: Maheswara, a mathematician and
astronomer.

* Received training in astronomy, astrology, and
mathematics from his father.



‘MAJOR WORKS :-

e Siddhanta shiromani (crown of terestises, 1150 CE )

* Divided by 4 parts:

1. Lilavati (Arithmetic)

2. Bijaganita ( Algebra )

3. Grahaganita (Astronomy/ planetary Math)

4. Goladhyaya ( Spheres )



SILAVATI :-

e Deals with Arithmetic & number theory.

e Contains rules on:

Fractions, zero, square roots

simple & compound interest

volume & area problems

written in poetic from




BIJAGANITA -

*Focused on algebra.

* Solutions of quadratic, cubic, quartic equations.

» Method for indeterminate equations ( kuttaka

method).
e iIntroduced concepts of positive & negative

number. !



(ARAHAGANITA :-

48 j
0
* Movements of planets & eclipses. f//

e calculation of planetary positions.

* Introduced mean longitudes & true longitudes.



(AOLADHYAYA :-

e study of celestial sphere.

e solar & lunar eclipses.

e Earth's rotation and planetary motions.



(CONTRIBUTIONS TO CALCULUS :-

 Workedon concept of infinity.

e introduced ideas of differentiation.

e Explained concept of instantaneous
motions (derivative idea).

e predated European mathematicians like

Newton & Leibniz by centuries.



ASTRONOMICAL (ZONTRIBUTIONS :-

 Accurately calculated planetary motions.
e proposed the Earth is round & rotates on its

axis.
e calculated solar & lunar Eclipses.

* Estimated the length of the year as
365.2588 days (very close to modern value).

10



SEGACY :-

» considered the last great mathematician
of mediaeval india.

e His works were later translated into
persian & Arabic.

e Influenced both Eastern & western

scholars.

11



®EATH :-

e passed away in 1185 CE at Ujjain.

e Left behind a vast legacy in mathematics &

astronomy.
e Ujjain was the center of astronomical studies

during his time.

12



(CONCLUSION :-

Bhaskaracharya = Mathematical Genius of India.

* Master of arithmetic, algebra, calculus, and
astronomy.

e His work shows India's rich heritage in
science & mathematics.

* Tribute to his genius and contribution.

13
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TPE ANCIENT ARCHITECT OF MATI—EMATICS

(800BC TO 740BC)

AN IN-DEPTH EXPLORATION OF THE
'PIONEER '

OF THE SUIBA SUTRAS |
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Z\BRIEF BIOGRAPHY --

A Priest and a Pioneer

‘Who was he? Baudhayana was a Vedic Brahmin and priest, believed to hcwe
J . lived between 800 and 740 BC. .

;’rqndards and skillod M frsman. His intaliet in matherity was driven by

ifir o the need for precise calculations for religious altars.

Historical Significance: He is considered the first Indian mathematician, W|th

his work on the so-called "Pythagoras Theorem" predating ’rhe Greek

mathematician by over 1,000 years.
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" THE'SULBA SUTRAS: CONTENT
The Foundation: Vedic Altars

 The Sulba Sutras are part of the larger Kalpasutras, which contain rules for

Vedic rituals and constructions.
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| Purpose: They are essentially manuals providing the geometric and
mathematical rules needed to build sacrificial altars with exact measurements

\ and precision.

Core Principle: According to the text, for a ritual to be successful, "the altar had
to conform to very precise measurements." This need drove the mathematical

innovations within the texts.




ONTRIBUTIONS TO QE()METRY

Fundamental Geometric Principles

3 Baudhquna s work in the Sulba Sutras lays out several key geometric
principles:
. Diagonal of a Rectangle: The diagonals of a rectangle also bisect each
~other.Diagonal of a Rhombus: The diagonals of a rhombus bisect each other
i at right angles.
Midpoints of a Rectangle: Joining the midpoints of a rectangle forms a

rhombus whose area is exactly half the area of the original rectangle.
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The Ancient 'Pythagorean Theorem’

Bqudhqyana s theorem is a core concept in his work, stated in both prose and

e a poetic shloka (verse):
Verse (shloka): "The diagonal cord of a rectangle makes both the squares on

the vertical and horizontal sides separately.”
Prose (Samasa): "Dvikarani -- Diagonal (dividing the square into two), or
‘Root of Two; Pramanam -- Unit measure; triyena vardhayet -- increased by a
third; Tat caturtena (vardhayet) -- that itself increased by a fourth; Atma --

itself; Caturtrimsah savisesah -- is in excess by 34th part.”
In modern terms: The area of the square whose side is the hypotenuse is

equ0|| to the sum ot the areas ot the squares whose sides are the two legs.




o 1L
TH VALUE OF PI(1r1))

Early Approximation of Pi

Baudhayqna s methods for "circling the square" implicitly provided a va ue

for pi (n).

His approach led to an approximation of the circle's area, which, when

calculated, yields a value close to 3.14.

He used different constructions to arrive at his values, showing an iterative

and experimental approach to solving the problem
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Finding the Diagonal of a Square

f‘BGudhqyana gave a formula to find the length of the diagonal of a square,

which is equivalent to calculating (v2)

Accuracy: This value is correct up to five
decimal places. This is a remarkable

achievement given the mathematical tools

available at the time.




FE CONTENTS OF SULBA SUTRAS

More than just Geometry

Whlle the Sulba Sutras are primarily known for their geometry, they also

f}i ~ contain other important mathematical results.

The texts include geometric solutions to linear and quadratic equations.
The book "Baudhayana Sulbasutra” contains three chapters that deal with
topics such as the value of n, the square root of 2, and the Pythagorean

Theorem.
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THE WIDER CONTEXT

Connecting to the Vedas

The Su||oa Sutras are considered to be like the Vedas, as they provide ru|es
for constructing altars.

fav.
~ The mathematical rules are presented in the form of short and easily
remembered verses, called "sutras," which were passed down through oral

- tradition.

This indicates that mathematics was not a separate discipline but

was deeply integrated into religious and practical life.




1NTERESTIN G FACITS ABOUT

BAUNDHAYANA

Facts to Remember

’” Baudhayana's "Pythagorean Theorem" was a part of the Srautasutra.
.~ The Sulbasutras are one of the oldest mathematical books in existence.

He was primarily concerned with practical applications of geometry for altar

construction.
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CONCLUSION '

A Lasting Impact on the World

Bdudhayqna s work is a testament to the sophistication of ancient Indian

25 mathematics.
Fa
- He seamlessly blended theoretical knowledge with practical applications,

creating a system that was both rigorous and usable for religious purposes.

HIS WORK SERVES AS A REMINDER THAT MATHEMATICAL IDEAS
OFTEN EMERGE FROM REAL-WORLD NEEDS AND PROBLEMS.
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