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Annex. - ‘B’

Course - 1: Course on Indian Science and Technology

Course Credit: 2 credits ~Jraining Hours: 30 Hours™
Fundamentals -

« An overview of Indian contributions to technology

¢ Technological Innovations

Metallurgy, Textife Chemistry & Pyro Technology

= Copper/Bronze/Zinc: Important Mines {Zawar, Khetri mines}

= Iron and Wootz Steel Technology

» Textile and Dyeing- Indian Specialities {(Kutchi Embroidery, Cotton Textlle etc,)
« Ceramic Technology, Stone {Lapidary]}, Shell, lvory, Faience & Glass Technology
Water Management & Transportation :

» Harappan and Traditional Water iManagement System of Gujarat -

=

= Historical Sites- Sringeverpur, South [ndian Water Manageinent System, Western Ghats

Cave- Kanherl, etc.

» Communities Invalved in Water Management

= Modes of Transportations and Reforms

» Grand Trunk Road (Uttarapath & Dakshinapath}
« Development of Trading Techniques

» Boat & Ship Building

Mathematics & Astronomy

» Mathematics contained in the Sulbasutra

e Weaving Mathematics into Beautifu] Poetry- Bhaskaracarya. -
= The Evolution of Sine Function in India

« The Discovery of Calculus by Keralz Astronomers
» Vedanga lyotish & Measuring Time & Calendar
Ecology and Environment

» Nakshatrara Gyaan and Agriculture

o Vernacular Architecture

e Forest Management and Urban Planning

« Agroforestry

» Tank, Lakes, and Stepwells

india’s Contribution to the World

=

References Books: -

* R.M., Pujarl, Pradeep Kolhe, N. R. Kumar, ‘Pride ef India: A Glimpse inta India's Sclentific Heritage',
Samskrita Bharati Publication.

= ‘Indian Contribution to science’, compiled by Vijnana Bharati,

» ‘Knowledge traditions and practices;of India’, Kapil Kapoor, Michel Danino, CBSE, India.

» Dr. Subhash Kak , Computation in Ancient Indla,Mount, Meru Publishing (2016)

» Dharampal, Indian Science and Technology in the Eighteenth Century, Academy gf Gandhian

Studies, Hyderabad, 1971, republic. Other India Bookstore, Goa, 2000
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« Robert Kanigel, The Man Who Knew infinity; A Ufc of the Genius Ramantjan, Ahacus, tondon,
1999

« Alok Kumar, Sciences of the Ancient Hindus: Unlacking Nature in the Pursuit of Salvation,
CreateSpace Independent Publishing, 2014

« B.V. Subbarayappa, Science in India: A Historical Perspective, Rupa, New Delhi, 2013

* S. Balachandra Rao, Indian Mathematics and Astronomy: Some Landmarks, Inana Deep
Publications, Bangalore, 3rdadn, 2004

» S. Balachandra Rao, Vedic Mathematics and Science in Vedas,Navakarnataka Publications,
Bengaluruy, 2019

» Bibhuti bhushan Datta, Ancient Hindu Geometry: The Science of the Sulba, 1932, repr. Cosmo
Publications, New Delhi, 1993

= Bibhuti bhushan Datta & Avadhesh Narayan Singh, History of Hindu iviathematlcs, 1935, repr.
Bharatlya Kala Prakashan, Delhi, 2004

» George Gheverghese Joseph, The Crest of the Peacock, Penguin Books, London & New Delhi, 2000
» ). McKim Malville &Lalit M. Gujral, Ancient Cities, Sacred Skies: Cosmic Geometries and City
Planning in Ancient India, IGNCA & Aryan Boaks International, New Delhi, 2000),

« Clemency Montelle, Chasing Shadows: Mathematics, Astronomy and the Early Histary of Eclipse
Reckoning, Johns Hapkins University Press, 2011

« Anisha Shekhar Mukherjl, Jantar Mantar: Maharaja Sawai Jal Singh's Observatory in Delhi, AMBI
Knowledge Resources, New Delhi, 2010

» Thanu Padmanabhan, {ed.}, Astronomy in India: A Historical Perspective, Indian National Science
Academy, New Delhi & Springer {india}, 2010

» AcharyaPrafulla Chandra Ray; A History of Hindu.Chemistry, 1902, repubt., Shaibya Prakashan
Bibhag, centenary edition, Kolkata, 2002

» R. Balasubramaniam, Deihl Iron Pillar: New Insights, Indlan Institute of Advance Study, Shimla &
Aryan Books International, New Delhi, 2002

« R. Balasubramaniam, Marvels of indian Iron through the Ages, Rupa& Infinity Foundation, New
Delhi, 2008

= Anil Agarwal & Sunita Narain, (eds), Dying Wisdom: Rise, Fall and Potential of India’s Traditional
Water-Harvesting Systems, Centre far Science and Environment, New Delhi, 1997

» Fredrick W. Bunce:The Iconography of Water: Well and Tank Forms of the Indian Subcontinent, DK
Printworld, New Delhi, 2013 =
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Annex.— ‘B’
Course - 2: BKS based Chemistry and Metallurgy -

Course Credit: 2 credits Training Hours: 30 Hours

1. Theoretical framework for the practice of science in ancient india:
» Sankhya-Pataijala system, Evolution of different forms of matter (Paficikarana} from the

Vedintic view, The atomic theory of the Buddhists and Jains, NyayaVaisesika chemical

theory
2. Chemistry in practice as gleaned from the medical schools of ancient India, Qualiies of

|
{
(
I
' -
: campounds; formation of molecular properties in chemical compounds, Chemistry of colors,
t measures of weight and capacity, size of the minimum visible, }deas of chemistry as in brhatsarmhita
1
; 3. Metallurgical heritage:
1
) o Arthasastra as the earliest text describing gold, silver, and other metals;
§ #
! = Processing of gold, stiver, copper, iron, tin, mercury, and lead as mentioned in the Indian
b texts in the ancient and Medieval Period

» Zinc distillatfon as mentioned in Ras3rpava and Rasaratnasamukdya

Concepts of acid and bases in Indian chemistry from organic fruft, vegetable-based. Acids,
plant-ash-based bases to mineral acids of the medieval perlod.

References Books: "
» The Positive Sciences of the Ancient Hindus; BrijendraNath Seal; 4th Edition; 2016

» Fine Arts & Technical Sclences in Ancient India with special reference to Samesvara's
Manasollasa; Dr. Shiv Shekhar Mishra, Krishnadas Academy, Varanasl 1982

= Mints and Minting in India; Upendra Thakur; Chowkhanba Publication; 1972
= A Contise History of Science in Indla, ed. D M Bose, S N Sen and B V Subbarayappa; INSA;

2009 .

= Sclence and Technology in Medieval India - A Bibliography of Source Materials In.Sanskrit,
Arabic and Persian by A Rahman, M A Alvi, S A Khan Ghori and X ¥ Samba Murthy; 1982.

O e Science and Technological Exchanges between India and Soviet Central Asia {Medieval
Period), ed B V Subbarayappa; 1985
» Scientific and Technical Education in India, 1781-1900 by S N Sen; 1991

= History of Technology in India, Vol. |, ed. AK Bag (1997], Vol I, ed. KV Mital {2001); VoI-Il
by Harbans Mukhia (2012]).




Course Credit: 2 credits

1

Annex. - ‘B’
Course - 3: Indian Economics and Business Model

Training Hours: 30 Hours

History of Indian Economy Thoughts, New Indian Economic Model & Sectorial Contribution
Past vs Present.

» History of Indian Economy Thoughts: Context from Dharmashastras, Shukraniti,
Mahabharata, and Arthashastra.

» Kautlya’s Economic thoughts in specific. indla and Global GOP: Ancient india

» Beyond Capitalism and Communalism, Dharmic, Caste as Sacial Capital, Black Money, and
Tax Heaven.

= Agriculture: Ancient India, Manufacturing: Ancient Indla, Education In India, Wealth in
india, Governance, and Business in India, Where India Stands Globally.

indian Business Model: Based on 10-point formula:

« Family Base, High Level of Savings, Self-Employment, Highly Entrepreneurial Nature, Non-
corporate Sector as the Core of the Economy, Community Orientation and Higher Sacial
Capital, Faith and Relationship in Economic Affairs, A Society-driven Economy, Driven by
Norms and Values

3. Project Report; Indian Models of Econamy, Business, and Management

Raeferences Books:

» Kanagasabapathi; "Indian Models of Economy, Business and Management”, Third Edition,
Prentice Hall India Ltd., Delhi. .

« Lotus and Stones; Garuda Prakashan (31 October 2020); Garuda Prakashan Pyt. Ltd.

» Dvsivedi D.N., Essentials of Business Economics, Vikas Publications, Latest Editlon.

= Inida Uninc by Prof. R Vaidyanathan, Westland itd.Publication

» Economic Sutras by Prof. Satish Y. Deodhar, 1A Books series

« Black Money Tax Heaven by R Vaidyanathan, Westland Itd. Pubdlication

Web Resources:

» Goswami Anandajit, Economic Medeling, Analysis, and Policy for Sustainability, 1G! Global, Latest
Edition.

= Ganguly Anirban, Redefining Governance, published by Prabhat Prakasfian, Latest Edition.

» VaidyanathanR., India Unincorporated, ICFA} Books, Latest Edition.




Annex, — ‘B’

Course - 4: Ancient Indian Art and Architacture
Course Credit: 2 credits Training Hours: 30 Hours

1. Fundamentals of Art and Architecture, Traditional and Historical Town Planning & Anclent
indian Art & Architecture
» Gepgraphy of Bharatvarsh and Civilizational Journey, Qrigin of Sthapatyaveda, Concept of
Space and Time, Vedic Yajna: Recreating the microcosmos, Vastu Purusha, Six Limbs of
indian Art and Architecture
= Harappan Town Planning, Early Historleal Cities and Early Text-{(Arthshastra), Mud Forts of
Chhatfisgarh,
« Concept of Sacred and Profane, Techno-Typological Evolution & Regional Variations in
Temple Architecture, Rock Cut Architecture, Structural Temple Architecture, Tirthkshetra-
Kashi, Dwaraka, Kanchi, Avantika, Ayodhya, Prabhas-kshetra etc., Continuity of Traditional
Town Planning: Jalpur, Madural, Srirangam etc. Functional Aspects of Temples

2. Sacred Ecology
» Sacred Forest {Naimisaranya, Panchvati, Dandkaranya-etc.), Sacred Groves.{Aaramika,
Davkunj, etc.), Ralnwater Harvesting System: Vav, Kund, Talavetc,Sacred Hills and
Mountains {{(ailash, Vindhyacha!, Sahyadri, Satrunjey Goverdhan), Kumbhat assimilationof
ritual, myth, symbology, and cosmology.

3. Modern Contribution to indic Architecture
» Anand K. Coomaraswamy, Patrick Geddess, Alice Boner, Kaplia Vatsayayan, Stella
Kramrisch and Adam Hardy

References Books:

» Coomaraswamy, Ananda K. 2002. Early Indian Architecture; Cities and City-Gates, Munshiram
Manoharlal Pubiishers,

= Vatasyayan, Kapila. 1997. The Square and the Circle of the Indian Arts, Abhinav Publication,

» Hardy, Adamn. 2015, Theory and Practices of Temple Architecture in Medleval Indla: Bhofa's
Samrangansutradhar and The Bhojpur Line Drawings, Dev Publishers & Distributors.

« Sathapati, V. Ganapati. 2001. Indian Sculpture and lconography-Forris.and Measurements, Auro
Publications.
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Annex.— ‘B’
Course - 5: Mathematics in India: From Vedic period to modern times

Course Credit: 2 credits Training Hours: 30 Hours

1. Mathematics In the Vedas and Sulva Sitras
» Mathematical references In Vedas. The extant Sulbasitra texts & thelr commentaries, The
meaning of the word $ulbasitra. Qualities of a Sulbakara. Finding the cardinal directions.
Methods for obtaining perpendicular bisector. Bodhiyana's method of constructing a
square. The Bodh3yana Theorem (so-called Pythagoras Theorem)
= Applications of Bodhdyana Theorem. Constructing a square that is the difference of two
squares, Transforming a rectangle into a square. To construct a square that is n times a given
square. Transforming a square into a circle {approximately measure preserving), Rational
approximation for v2. Construction of Cities. Details of fabrication of bricks, etc.

2. Panini's Astadhyayt, Pingala's Chandahsdstra & Mathematics in the Jaina Texts
s Development of Vy3karana or Sabadasastra, Pinint and Euclid. Method of Pinini's
Astadhyayh. Slva-siitras and Pratydhiras,
» Overviewand development of Prosody or Chandahsastra.
= Important Jaina mathematical works. Jaina geometry, The [aw of indices, Permutations,
and Combinations.

3. Aryabhatiya of Aryabhata

» Aryabhata, his period and his work Aryabhatiya, Area of a cirele, trapezium, and other
planar figures. Approximate value of . Computation of tabular Rsines (geometric and
difference equation methods), Ekavarna-samikarana and anekavarpasamikarana.

4, Brahmasphutasiddhanta of Brahmagupta
5. Baksali Manuscript & Gapitasarasangraha of Mah3vira
6. Development of Combinatorics
7. Lilavart of Bhaskaracarya, Bijaganita of Bhiskardcirya&Ganitakaumudi of Nardyana Pandita
8. Magic Squares, Trigonometry and Spherical Trigonomaetry
9, Proofs in Indian Mathematics, Mathemarics in Modern India
Reference Books:

« Srinivasa Ramanujan (1887-1920). A brief outline of the life and mathematical career of
Ramanujan, Some highlights of the published work of Ramanujan and its impact References:

= B, Datta and A. N. Singh, History of Hindu Mathematics, 2 Parts, Lashore 1935, 1938; Reprint, Asia
Publishing House, Bombay 1962; Reprint, Bharatiya Kala Prakashan, Delhi 2004,

= C. N. Srinlvas lyengar, History of Indian Mathematics, The Waorld Press, Calcutta 1967.
¢ 7. A. Saraswatl Amma, Geometry in Ancient and Medieval India, Motilal Banarsidass,

« 5. Balachandra Rao, Indian Mathematics and Astronomy: Some Landmarks, 3rd Ed. Bhavan's
Gandhi Centre, Bangalore 2004,




a

» G, G. Emch, M. D, Srinlvas and R. Sridharan, Eds., Contributicss to the History of Mathematlcs in
India, Hindustan Book Agency, Delhi, 2005.

= C. 5. Seshadri, Ed., Studies in History of Indian Mathematics, Hindustan Book Agency, Delhi 2010.

» G, G. Joseph, Indian Mathematics Engaging the World from Ancient to Modern Times, World
Scientific, tondon 2016.

= P, P, Divakaran; The Mathematics of India Concepts Methods Connections, Hindustan Book Agency
20138. Rep Springer New York 2018.

» Ganitayuktibhasa (c.1530) of lyesthadeva (in Malayalam), Ed. with Tr. by K. V, Sarma with
Explanatory Notes by K. Ramasubramanian, M. D. Srinivas and M. 5. Sriram, 2 Volumes, Hindustan
Book Agency, Delhi 2008.




Annex, — ‘B’
Course - 6; Basics of Indian Astronomy

Course Credit: 2 credits Training Hours: 30 Hours
1. The science of Astronomy and the different units of time discussed in the texts
2. Systems employed for répresenting numbers
3. Sph?rical trigonometry &Celestial Sphere
4, Paficanga

« Division of the celestial sphere/ecliptic, significance by pointing out their basis, five elements that
constitute Paficings— and their astronomical significance, computation of elements in a Paficafga.

5, Key concepts pertaining to planetary computations and Computation of the true longitudes of
‘planets

6. Precession.of equinoxes ~ sdyana and nirayana longitude

7. Finding the cardina! directions and the latitude of a place

8. Determination of the variation of the duration of the day at a givan location

9, Lagna and Its computation

10, Eclipses and their computation

References Books:

5. N, Sen and K. S, Shukla, History of Astronomy in India, 2nd Ed., INSA, Delhi, 2001.

» 5. Balachandra Rao, Indian-Astronomy an Introduction, Universitics Press, Hyderabad, 2000

= History of Astronomy: A Handbook, Edited by K. Ramasubramanian, Aniket Sule and Mayank Vahia,
5 and HI, !IT Bombay, and T.L.F.R. Mumbai, 20186,

» B.V. Subbarayappa and K.V, Sarma, Indian Astronomy: A Source Book, Nehru Centre, Bombay,
1985, .

s Tantrasangraha of Nilakantha Somayaji, Translatlon and Notes, K. Ramasubrarmanian and M. S.
Sriram, Hindustan Book Agency, New Delhi 2011,




Annex. - ‘B’

Course - 7: Introduction to Indian Astronoimy

Course Credit: 2 credits Training Hours: 30 Hours

Preliminaries

. Sl'cy?ewed as the inside of a hemisphera. Cardinal directions, zenith, horlzon, pole star at
any lacation. The dally motion of celestiat objects {Sun, Moon, planets, stars) and diurnal
circles. Motlon In the stellar background., Ecliptic, Basic time units: Day, Month and Yéar.

= Celestial coordinates and elementary spherical trigonometry.

Developments from the Vedic period up to the Siddhintic period

e Vedic Astronomy: Astranomical concepts in Vedicliterature regarding Sun, Moon, Stars,
and Earth. Planets, Comets, etc. Pole star in an earlier era. Naksatra division of the ecliptic
and motion of the Sun along It In Vedinga Jyotisa

= Siddhantic astronomy: Earller Siddhantas and Paficasiddhantika. introduction of
trigonometry, Indian jya-astronomy. Aryabhatiya. Mahayuga, Revelution numbers of
planets. Ahargana and Mean longitudes, Examples. Obtaining the true longitudes by
applying corrections to'mean longitudes.

= Epicycle models: Manda correction (Equation of center).iri detail. (ts significance. Latitude
of Moon,

» Sighra correction to planets and thelr significance: Essential features only with the aid of
diagrams and final formulae. Latitudes of planets. Precession of equinoxes— Nirayana and
Sdyana longitudes.

= Natureand Organisationoftexts. Sitra {algorithmic) format. Siddhanta, Tantra, Karana and

. Vvakya texts. Saranis or Tables.

Indian Calendar -

» Paiicanga. Adhikamasas. Solar and Luni-Solar systems.

Solar and Lunar Eclipses

« Angular diameters of the Sun, Moon, and Earth’s shadow. Possihility of eclipses. Finding
the middle of an eclipse by iteration. Amount of obscuration at any time.

Triprasna Topics {Diurnal problems)

» Description of the celestial spheres and various circles.

= Derivation ot the expression for the declination in terms of therjongitude, -

» Finding the atitude. Mid-day shadow. Finding the declination. Relation between the time
and the shadow at an arbitrary instant {no derivation).

Planetary longitudes and latitudes, Nilokantha Somayajr's revised planetary model and Rates
of Motion of Planets

« True longitudes of planets: Manda and Sighra corrections in detall, Geometrical
description. Comparlson with Kepler's model, Latitudes of planets.

» Nilakantha Somayaji's revision of the planetary model; Nilakantha's analysis-of the motlon
of the interior planets {Mercury and Venus). His geometrical model which'is geometrically
simifar to the Tycho Brahe model {planets moving around the Sun which itself orbits the
Earth), but computationally approximates the Kepler model. Idea of derivative in finding the
WMandagatiphala {(manda-correction to the mean rate of motion),

= The correct formula due to Nilakantha.

= True rates of motion of planets: Carrect expression due to Bhaskara. Application to
calculate the retrograde motion of planets.




Triprasna toplcs

» Latitudinat triangles (of Bhaskara) and applications. Agrajy or the distance between the
rising-setting line and the east-west line. Corraction to the east-west line due to change in
Sun’s declination.

» Zenith distance in terms of the declination, hour angle, and latitude (cos z.=.sin stn 5+
cos ¢ cos § cos H). Derivation of this formula as in Siddhanta Siromanti. Relation among
Sankutala (Sankvagra), Bhuja, Agrajy3 and its applications.

‘Rising times of Rasis and finding Lagna

« Relation between the right ascension and longitude and rising times of rasis at the
equator. Rising times at an arbitrary latitude,
» Finding the Lagna at any instant after Sunrise {approximate).

9. Eclipse calculations, The Vakya system

10, Astronomical Instruments

» Gnomon, Cakra and Dhanur yantras for-measuring the zenith distance of the Sun.
Approximate and.exact times from a ‘yastl’.

» Phalakayantra to measure the hour angle. Equatorial sundial to neasure time.

» Clepsydra for measuring time.-Celestiaf globe and Armillary sphere for explaining celestial
coordinates and various circles.

11. Indlan Astronomy In the 18th and 15th centuries

« Astronomical endeavors of Savai Jayasimha. Samrat-yantra and other instruments in.the
observatories of Jayasimbha.

» European observers on the simplicity and accuracy of Indian ecligse‘ computations.

» The work of Santkaravarman and Candradekhara Simanta, Efforts to update the Indian
calendar.

Reference Books:

1. M. 5. Sriram, Man and the Universe- An elementary account of Indian Astronomy,
{Unpublished 1993).

2. M. 5. Sriram, Elements of Indian astronomy- 5 Lectures, Instructional Course on Indlan
Sclences, Prof. K.V. Sarma Research Foundation, 2019, (Videos avatlable at
https://www.youtube.com/watch v=0zam3vEnDE/list=PLF 72fmBZVDxikvOih_aSHnax555-
wug8v)

3.S. N. Sen and K. S. Shukla, Eds., History of Astranomy.in India, Znd Ed., INSA, New Delhi,
2001.

4. 5. Balachandra Rao, Indian Astronomy-Concepts, and Procedures, MLP. Birla Institute of
Management, Bengaluru, 2014,

5. K, Ramasubramanian, A. Sule and M, Vahia, Eds. History of Astronomy: AHandbook;
SandHl, LL.T Bombay, and T.LE.R., Mumbai, 2018,




6. Aryabhatiya of Aryabhata, Edited with translation and notes, K. S. Shukla.and K.V, Sarma,
Indian National Science Academy, New Dslhi, New Delhi, 1976.

7. BV, Subbarayappa and K.V, Sarma, Indian Astronomy: A Saurce Book, Nehru Centre,
Bombay, 1985. .

8. Tantrasangraha of Nilakantha Somayiji, Translation and Notes, K, Ramasubramanian.and
b.S. Sriram, Hindustan Book Agency, New Delhi and Springer, 2011,

9, Karanapaddhati of Putumana Somayaji, Translation and Notes, R. Venkateswara Pai; K.
Ramasubramanian, M.S. Sriram and M. D. Srinivas, Hindustan Book Agency, New Dethi and
Springer, 2018,
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