SCIENTISTSOFANCIENT INDIA

technology. Inthislesson, youwill read about the contributions made by ancient Indians

inthefield of Mathematicsand Science, including Medica Science, Ayurveda, Yoga,
Astronomy, Astrology, etc. You will be surprised to know that alot of scientific knowledge
wasevolved inancient India, so many yearsago.

0 ez

After reading thislesson youwill beableto:

I n the previous lesson, you have read about the relationship between science and

e listthecontributionsof Indiatotheworldinthefield of Mathematics and Science.

e discuss the contributions made to knowledge by ancient Indian scientists like
Baudhayan, Aryabhatta, Brahmgupta, Bhaskaracharya, Kanad, Varahamihira,
Nagarjuna, Susruta, Charak, Patanjali

15.1 MATHEMATICS & ASTRONOMY

Scienceand Mathematicswere highly devel oped during theancient periodinIndia. Ancient
I ndians contributed immensely to theknowledgein Mathematicsaswel | asvariousbranches
of Science. Inthissection, wewill read about the devel opmentsin Mathematicsand the
scholarswho contributed toit. You will be surprised to know that many theoriesof modern
day mathematicswere actudly knownto ancient Indians. However, sinceancient Indian
mathemati cianswere not asgood i n documentation and dissemination astheir counterparts
inthe modern western world, their contributionsdid not find the place they deserved.
Moreover, thewesternworld ruled over most of theworld for along time, which empowered
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themto claim superiority inevery way, includinginthefield of knowledge. L et usnow take
alook at someof these contributionsof ancient Indian mathematicians.

[15.1.1 Baudhayan |

Baudhayan wasthefirst one ever to arrive at several conceptsin Mathematics, which
werelater rediscovered by thewestern world. Thevalueof pi wasfirst calculated by him.
Asyou know, pi isuseful in calculating the areaand circumference of acircle. What is
known as Pythagorastheoremtoday isalready foundin Baudhayan's Sulva Sutra, which
waswritten severa yearsbeforethe age of Pythagoras.

[15.1.2Aryabhatta |

Aryabhattawasafifth century mathematician, astronomer, astrologer and physicist. He
wasapioneer inthefield of mathematics. At theage of 23, hewrote Aryabhattiya, which
isasummary of mathematicsof histime. Therearefour sectionsin thisscholarly work.

Inthefirgt section he describesthe method of denoting big decima numbersby a phabets.
I nthe second section, wefind difficult questionsfrom topics of modern day Mathematics
such asnumber theory, geometry, trigonometry and Begjganita (algebra). Theremaining
two sectionsare on astronomy.

Aryabhattashowed that zero was not anumeral only but also asymbol and aconcept.
Discovery of zero enabled Aryabhattato find out the exact distance between the earth and
themoon. Thediscovery of zero aso opened up anew dimension of negative numerals.

Aswe have seen, thelast two sections of Aryabhattiya were on Astronomy. Evidently,
Aryabhattacontributed greetly to thefield of science, too, particularly Astronomy.

In ancient India, the science of astronomy waswell advanced. It was called Khagol -
shagtra. Khagol wasthefamousastronomical observatory at Nalanda, whereAryabhatta
studied. Infact science of astronomy was highly advanced and our ancestorswere proud
of it. Theaim behind the devel opment of the science of astronomy wasthe need to have
accurate calendars, abetter understanding of climateand rainfa| patternsfor timely sowing
and choiceof crops, fixing the dates of seasonsand festivals, navigation, cal cul ation of
timeand casting of horoscopesfor usein astrology. Knowledge of astronomy, particularly
knowledge of thetidesand the stars, was of great importancein trade, because of the
requirement of crossing the oceansand desertsduring night time.

Disregarding the popular view that our planet earthis* Achda (immovable), Aryabhatta
stated histheory that ‘ earth isround and rotateson itsown axis He explained that the
appearance of the sun moving from east to west isfal se by giving examples. One such
examplewas: When aperson travelsin aboat, the trees on the shore appear to movein
the oppositedirection. Hea so correctly stated that the moon and the planets shined by
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reflected sunlight. Hed so gave ascientific explanation for solar and lunar eclipseclarifying
that the eclipsewere not because of Rahhu and/or Ketu or some other rakshasa (demon,).
Do you realize now, why thefirst satellite sent into orbit by Indiahas been named after
Aryabhatta?

[15.1.3Brahmgupta |

In 7" century, Brahmguptatook mathematicsto heightsfar beyond others. In hismethods
of multiplication, he used place value in ailmost the same way asit isused today. He
introduced negative numbersand operationson zero into mathematics. Hewrote Brahm
Sputa Siddantika through which the Arabs cameto know our mathematical system.

[15.1.4 Bhaskaracharya |

Bhaskaracharyawastheleading light of 12" Century. Hewasborn a Bijapur, Karnataka.
Heisfamousfor hisbook Siddanta Shiromani. Itisdivided into four sections: Lilavati
(Arithmetic), Begaganit (Algebra), Goladhyaya (Sphere) and Grahaganit (mathematics of
planets). Bhaskaraintroduced Chakrawat Method or the Cyclic Method to solveagebraic
equations. Thismethod wasrediscovered six centuries|ater by European mathematicians,
whocdleditinversecyde. Inthenineteenth century, an Englishman, JamesTaylor, trand ated
Lilavati and madethisgreat work knownto theworld.

|15.1.5Mahaviracharya|

Thereisan elaborate description of mathematicsin Jain literature (500 B.C-100B.C).
Jain gurusknew how to solve quadratic equations. They have al so described fractions,
agebraicequations, series, set theory, logarithmsand exponentsinavery interesting manner.
Jain Guru Mahaviracharyawrote Ganit Sara Sangrahain 850A.D., whichisthefirst
textbook on arithmeticin present day form. The current method of solving Least common
Multiple (LCM) of given numberswasalso described by him. Thus, long before John
Napier introduced it to theworld, it wasaready known to Indians.

INTEXT QUESTIONS 15.1

1. Mentiontwo contributionsof Baudhayan inthefield of Mathematics.

2. Whodiscovered zero?

3. What istheimportance of Brahm Sputa Siddantika?
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4. Matchthefollowingworkswiththeir authors:

Name of the Work Name of theAuthor
1. SulvaSutra 1. Aryabhatta
2. Aryabhattiya 2. Mahaviracharya
3. Brahm SputaSiddantika 3. Baudhayan
4. SiddantaShiromani 4. Brahmgupta
5. Ganit SaraSangraha 5. Bhaskaracharya

15.2 SCIENCE

AsinMathematics, ancient Indians contributed to theknowledgein Science, too. Let us
now |earn about the contributions of some scientistsof ancient India.

[15.2.1Kanad |

Kanad wasasixth century scientist of Vaisheshika School, oneof the six systemsof Indian
philosophy. Hisorigina namewasAulukya. He got the name K anad, becauseeven asa
child, hewasinterested in very minute particlescalled “ kana” . Hisatomic theory canbea
match to any modern atomic theory. According to Kanad, materia universeismadeup of
kanas, (anu/atom) which cannot be seen through any human organ. These cannot be
further subdivided. Thus, they areindivisibleand indestructible. Thisis, of course, asyou
may be knowing, what the modern atomic theory also says.

[15.2.2Varahamihira |

Varahamihirawas another well known scientist of theancient periodin India. Helivedin
the Guptaperiod. Varahamihiramade greet contributionsin thefieldsof hydrology, geology
and ecology. Hewas one of thefirst scientiststo claim that termitesand plantscould bethe
indicators of the presence of underground water. He gavealist of six animalsand thirty
plants, which could indicate the presence of water. He gave very important information
regarding termites (Deemak or insectsthat destroy wood), that they go very deeptothe
surface of water level to bring water to keep their houses (bambis) wet. Another theory,
which hasattracted theworld of scienceistheearthquakecloud theory givenby Varahmihira
in hisBrhat Samhita. Thethirty second chapter of thissamhitaisdevoted to signsof
earthquakes. He has tried to relate earthquakes to the influence of planets, undersea
activities, underground water, unusua cloud formation and abnormal behaviour of animds.

Another fiddwhereVarahamihira scontributionisworth mentioningis Jyotish or Astrology.
Astrology wasgivenavery high placein ancient Indiaand it has continued eventoday.
Jyatish, whichmeansscienceof light, originated with the Vedas. It was presented scientifically
inasystematic form by Aryabhattaand Varahmihira. You have dready seenthat Aryabhatta

Indian Culture and Heritage Secondary Course



Scientistsof Ancient India

devoted two out of thefour sectionsof hiswork Aryabhattiyam to astronomy, whichisthe
bas sfor Astrology. Astrology isthe scienceof predicting thefuture. Varahamihirawasone
of the nine gems, who were scholars, in the court of Vikramaditya. Varahamihira's
predictionswere so accuratethat king Vikramadityagave himthetitleof ‘Varaha .

[15.2.3Nagarjuna |

Nagarjunawasatenth century scientist. Themainaim of hisexperimentswasto transform
baseelementsinto gold, likethea chemistsinthewestern world. Even though hewasnot
successful inhisgoal, he succeeded in making an e ement with gold-like shine. Till date,
thistechnology isusedin makingimitation jewelry. In histreatise, Rasaratnakara, he has
discussed methodsfor the extraction of metalslikegold, silver, tinand copper.

INTEXT QUESTIONS 15.2

1. WhowasKanad?How did heget hisname?

2. Who wrote Brhat Samhita?

3. WhatwasNagarjunatryingtoachieveinlife?

4. What isthe subject matter of Nagarjuna streatise Rasaratnakara?

15.3 MEDICAL SCIENCE IN ANCIENT INDIA (AYURVEDA
& YOGA)

Asyou haveread, scientific knowledgewasin ahighly advanced stagein ancient India. In
keeping with thetimes, Medical Sciencewasalso highly developed. Ayurvedaisthe
indigenous system of medicinethat wasdevelopedinAncient India. Theword Ayur veda
literally meansthe science of good health and longevity of life. Thisancient Indian system
of medicine not only helpsin treatment of diseases but aso in finding the causesand
symptomsof diseases. Itisaguidefor the healthy aswell asthesick. It defineshedth asan
equilibriumin three doshas, and diseases as disturbancein these three doshas. While
treating adisease with the help of herbal medicines, it aimsat removing the cause of
disease by dtriking at theroots. Themain aim of ayurvedahasbeen health and longevity. It
istheoldest medical system of our planet. A treatise on Ayurveda, Atreya Samhita, isthe
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oldest medical book of theworld. Charak iscalled thefather of ayurvedic medicineand
Susrutathefather of surgery. Susruta, Charak, Madhava, Vagbhattaand Jeevak were
noted ayurvedic practitioners. Do you know that Ayurvedahas|ately becomevery popular
inthewestern world? Thisisbecause of itsmany advantages over the modern system of
medicinecalled Allopathy, whichisof westernorigin.

[15.3.1 Susruta |

Susrutawasapioneer inthefield of surgery. Heconsidered surgery as*thehighest division
of thehealing artsand least liabletofalacy” . He studied human anatomy withthehelp of a
dead body. In Susruta Samhita, over 1100 diseases are mentioned including fevers of
twenty-six kinds, jaundice of eight kindsand urinary complaints of twenty kinds. Over
760 plants are described. All parts, roots, bark, juice, resin, flowers etc. were used.
Cinnamon, sesame, peppers, cardamom, ginger are household remedieseventoday.

In Susruta Samhita, themethod of selecting and preserving adead body for the purpose
of itsdetail ed study has al so been described. The dead body of an old man or aperson
who died of aseveredisease wasgenerally not considered for studies. The body needed
to be perfectly cleaned and then preserved in the bark of atree. It wasthen keptinacage
and hidden carefully inaspot intheriver. Therethe current of theriver softened it. After
seven daysit wasremoved fromtheriver. It wasthen cleaned with abrush made of grass
roots, hair and bamboo. When thiswasdone, every inner or outer part of the body could
beseenclearly.

Susruta' s greatest contribution wasin thefields of Rhinoplasty (plastic surgery) and
Ophthalmic surgery (removal of cataracts). Inthosedays, cutting of noseand/or earswas
acommon punishment. Restoration of theseor limbslostinwarswasagrest blessing. In
Susruta Samhita, thereisavery accurate step-by-step description of these operations.
Surprisingly, thestepsfollowed by Susrutaarestrikingly smilar tothosefollowed by modern
surgeonswhiledoing plastic surgery. Susruta Samhita also givesadescription of 101
instruments used in surgery. Some serious operations performed included taking foetus
out of thewomb, repairing the damaged rectum, removing stone from the bladder, etc.
Doesit not sound interesting and wonderful ?

[15.3.2 Charak |

Charak isconsidered thefather of ancient Indian science of medicine. Hewasthe Raj
Vaidya (royal doctor) inthe court of Kanishka. His Charak Samhitaisaremarkable
book on medicine. It hasthe description of alargenumber of diseasesand gives methods
of identifying their causesaswell asthe method of their treatment. Hewasthefirst totalk
about digestion, metabolism and immunity asimportant for health and so medical scienc.
In Charak Samhita, more stress has been laid on removing the cause of diseaserather
than smply treating theillness. Charak a so knew thefundamenta sof Genetics. Don’t you
find it fascinating that thousands of yearsback, medical sciencewasat such anadvanced
sageinindia
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|15.3.3Yoga & Patanjali |

Thescience of Yogawasdevelopedinancient Indiaasan alied science of Ayurvedafor
hedling without medicineat the physica and mentd level. Theterm Yoga hasbeen derived
fromthe Sanskrit work Yokira. Itsliteral meaningis*“yoking themindto theinner self after
detachingit fromthe outer subjectsof senses’. Likeall other sciences, it hasitsrootsinthe
Vedas. It defines chittai.e. dissolving thoughts, emotions and desires of a person’s
consciousness and achieving astate of equilibrium. It setsin to motion theforce that
purifiesand upliftsthe consciousnessto divinerealization. Yogaisphysical aswell as
mental . Physical yogaiscalled Hathyoga. Generaly, it aimsat removing adisease and
restoring hedlthy conditionto thebody. Rgjayogaismenta yoga. Itsgoal issdlf redization
and liberation from bondage by achieving physical mental, emotional and spritiua balance.

Yogawaspassed on by word of mouth from onesageto another. Thecredit of systematicaly
presenting thisgreat science goesto Patanjali. In the Yoga Sutrasof Patanjali, Aumis
spoken of asthe symbol of God. He refers to Aum as a cosmic sound, continuously
flowing throughtheether, fully known only totheilluminated. Besides Yoga Sutras, Patanjdi
asowroteawork on medicineand worked on Panini’sgrammar known asMahabhasaya.

INTEXT QUESTIONS 15.3

1. WhatisAyurveda?

2. Theoldest book on medicineis

3. Susruta Samhitaisabook on

4. Thefather of ancient Indian Medical Scienceis .He
wrotethe book called

5. What doesYogamean?

@“ WHAT YOU HAVE LEARNT

e Scienceand Mathematicswere highly developed during theancient periodin India.

e Some famous ancient Indian Mathematicians were Baudhayan, Aryabhatta,
Brahmgupta, Bhaskaracharya, Mahaviracharya

e Somefamousscientistswere Kanad, Varahamihira, Nagarjuna.
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Medica Sciencewasaso highly developed inancient India.

Ayurvedaistheindigenoussystem of medicinethat wasdevel oped inAncient India
Theword Ayur veda literally meansthe science of good health and longevity of life.

Charak iscalled thefather of ayurvedic medicineand Susrutathefather of surgery in
ancient India.

Susruta sgreatest contribution wasin thefields of Rhinoplasty (plastic surgery) and
Ophthalmic surgery (removal of cataracts).

Charak Samhita, written by Charak isaremarkable book on medicine.

Thescienceof Yogawasdevel opedinancient Indiaasan allied science of Ayurveda
for healingwithout medicineat thephysical and mentd levd.

Patanjali wasthefirst scholar to present thisgreat science systematically in hisYoga
Sutras.

Ea TERMINAL EXERCISE

w

N o g &

What arethetheoriesgiven by Aryabhattain thefield of astronomical science?
What does Bhaskaracharya's Siddanta Shiromani dea with?

Namethefirst text book in Arithmetic. Who wroteit? Mention sometopicsit deals
with.

DiscussVarahamihira s contributionsto scientific knowledge.

What was Nagarjuna s contribution to making of imitation jewellery?
Writean essay onAncient Indian Medical Science.
Explanthefollowing:

a) Method of selecting and preserving dead body in Susruta Samhita
b) Hathayogaand Rgayoga.

c) Tri-Dosatheory of Charak.

d) Concept of ‘Chitta’ inrelationto Yoga.

[]
[ I ANSWERS TO INTEXT QUESTIONS

151

1.

i) First mathematician to calculatetheva ueof pi;
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i) Derivation of the Theorem that isnow called Pythagoras Theorem.

2. Aryabhdata

3. Arabscameto know our mathematical system through thisbook.
Name of theWork Name of theAuthor
SulvaSutra Baudhayan
Aryabhattiya Aryabhatta
Brahm Sputa Siddantika Brahmgupta
Siddanta Shiromani Bhaskaracharya
Ganit SaraSangraha Mahaviracharya

15.2

1. Asixthcentury scientist of Vaisheshikaschool; evenasachild, hewasinterestedin
very minute particlescalled “kana”, so hewasnamed Kanad.

2. Vaahamihira

3. totransform basedementsintogold

4. Hemadean e ement with gold-like shine; devised methodsfor theextraction of metals
likegold, silver, tin and copper.

153

1. indigenous system of medicinethat wasdevel oped in Ancient India; the science of
good health and longevity of life.

2. Atreya Samhita

3. Surgery

4. Charak; Charak Samhita

5. ‘yokingthemindtotheinner salf after detachingit from the outer subjectsof senses

ACTIVITIES

1. Haveyou heard of Vedic Mathematics? It isbecoming popular even at school level
now-a-days. Find out about it and writean essay onit.

2. Find out about the differences between Ayurveda and Allopathy. Write areport,

bringing out reasonsfor theincreasing popul arity of Ayurveda, eveninwestern countries.

Yogaisanother system of healing that hasbecomevery popular. Read moreabout it.
Find out about the eight stagesin Yoga (Ashtang Marg) and writeareport.
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